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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


INDICES  OF  HYDROLOGICAL  DROUGHT  IN 
ISRAEL, 

Israel  Hydrological  Service,  P.O.  Box  6381,  Jeru- 
salem, Israel. 
A.  Ben-Zvi. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p  179-191,  June  30,  1987.  1  fig,  5  tab,  2  ref. 

Descriptors:  *Streamflow,  'Rivers,  'Drought, 
•Data  collections,  *Water  shortage,  Israel,  Hydro- 
logic  data  collections,  Semiarid  lands,  Ephemeral 
streams.  Perennial  streams. 

Examination  of  annual  streamflow  volumes  for  14 
rivers  in  Israel  (4  perennial,  4  seasonally  flowing,  6 
ephemeral)  showed  that  no  drought  occurred 
within  the  time  of  the  available  hydrological 
records  (about  30  years).  The  indices  of  drought 
were  depth,  duration,  and  extent.  Drought  was 
defined  as  a  severe  shortage  in  the  appearance  of 
natural  waters  with  respect  to  normal  for  place  and 
time.  Severe  shortage  was  defined  as  a  deep,  con- 
tinuous and  widely  extended  shortage.  However, 
within  the  time  span  of  the  records,  two  events  of 
an  extended  deep  shortage  (1950/1951  and  1978/ 
1979)  and  two  events  of  an  extended  continuous 
shortage  (late-fifties  and  mid-seventies)  occurred. 
A  deep  shortage  was  defined  as  a  case  when  the 
annual  volume  of  the  streamflow  is  lower  than  the 
mean  by  at  least  one  standard  deviation.  A  contin- 
uous shortage  was  defined  as  a  case  when  the 
annual  volume  of  streamflow  is  lower  than  the 
mean  for  at  least  four  successive  years.  (Cassar- 
PTT) 
W88-07114 


STATISTICAL  APPROACH  OF  THE  ARIDIFI- 
CATION  PROCESS  IN  WESTERN  AFRICA 
(APPROCHE  STATISTIQUE  DE  L'ARIDIFICA- 
TION  DE  L'AFRIQUE  D  L'OUEST), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-072O0 


RECURSIVE  ESTIMATION  OF  KERNELS  OF 
NONLINEAR  RAINFALL-RUNOFF  MODELS, 

Dames  and  Moore,  4950  West  Kennedy  Boule- 
vard, Suite  410,  Tampa,  FL  33609. 
S.  G.  Rao,  and  A.  R.  Rao. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 
p  341-364,  30  November  1987.  6  fig,  7  tab,  19  ref. 
USDI  Title  II  Project  C-3277. 

Descriptors:  *Rainfall-runoff  relationships,  'Math- 
ematical models,  'Estimating  equations,  'Nonlin- 
ear programming,  'Algorithms,  'Data  processing, 
Linear  programming,  Hydrologic  data.  Runoff 
forecasting,  Computer  models,  Kentucky,  Com- 
puters. 

Two  algorithms,  one  for  estimating  the  kernels  of 
nonlinear  functional  series  models  of  the  rainfall- 
runoff  process  using  a  fixed  length  of  rainfall- 
runoff  data,  and  the  other  for  updating  the  kernel 
estimates  as  additional  data  becomes  available  are 
proposed.  These  recursive  algorithms  are  based  on 
the  steepest  gradient  method  to  minimize  the  mean 
square  error  between  the  observed  and  model 
runoff  and  are  useful  for  on-line  prediction  of 
runoff.  The  kernels  are  estimated  directly  without 
any  polynomial  approximation  of  kernels  or  trans- 
formation of  inputs.  The  estimation  schemes  are 
applied  to  model  the  daily  rainfall-runoff  process  in 
the  Rough  River  basin  in  Kentucky  and  the  predic- 
tion results  of  both  the  linear  and  nonlinear  models 
are  compared.  The  prediction  performance  of  the 
nonlinear  model  is  shown  to  be  superior  to  that  of 
the  linear  model.  Validation  of  these  models  and 
fitting  additional  models  to  residuals  are  empha- 
sized so  that  the  prediction  performance  of  the 
nonlinear  functional  series  may  be  improved.  It 
may  be  noted  that  the  algorithms  can  also  be  used 
for  multiple  inputs  and  multiple  outputs  with  con- 


siderable savings  in  computer  storage  and  compu- 
tations. (Author's  abstract) 
W88-07210 


RELATIONSHIP  BETWEEN  ANNUAL 

RUNOFF  AND  WATERSHED  AREA  FOR  THE 
EASTERN  UNITED  STATES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07275 


COMPARISON  OF  THE  LARGEST  RAINFALL- 
RUNOFF  FLOODS  IN  THE  UNITED  STATES 
WITH  THOSE  OF  THE  PEOPLE'S  REPUBLIC 
OF  CHINA  AND  THE  WORLD, 

Cascades  Volcano  Observatory,  U.S.  Geological 

Survey,  Vancouver,  WA  98661. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07392 

DETERMINISTIC  APPROACH  TO  INFLOW 
DESIGN  RAINFLOOD  DEVELOPMENT  AS 
APPLIED  BY  THE  U.S.  BUREAU  OF  RECLA- 
MATION, 

Flood  Section,  U.S.  Bureau  of  Reclamation,  PO 

Box  25007,  Denver,  CO  80225. 

A.  G.  Cudworth. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  293-304,  December  1987.  6  fig,   1  tab,   13  ref. 

Descriptors:  'Probable  maximum  precipitation, 
'Drainage  patterns,  'Maximum  probable  floods, 
'Design  storms,  'Design  floods,  'Hydraulic  effi- 
ciency, 'Flood  basins,  'Flood  hydrographs, 
'Flood  data,  Unit  hydrographs,  Infiltration,  Un- 
gaged  basins,  Estimating,  Bureau  of  Reclamation, 
History. 

The  historical  development  of  the  deterministic 
approach  used  in  the  analysis  of  extraordinary 
flood  events,  namely  the  probable  maximum  flood, 
by  the  Bureau  of  Reclamation,  is  discussed.  Also 
presented  is  an  historical  perspective  of  infiltration 
and  unit  hydrograph  theories  employed  by  the 
Bureau  in  generating  flood  hydrographs.  The  cur- 
rent hydraulically  based  adaptation  of  the  tradi- 
tional unit  hydrograph  approach  for  modelling  the 
conversion  of  rainfall  to  runoff  is  presented,  based 
on  over  a  hundred  flood  hydrograph  reconstitution 
studies  and  the  identification  of  interrelationships 
between  unit  hydrograph  features  and  certain  well- 
defined  basin  hydraulic  properties.  Among  the 
properties  identified  and  discussed  are  the  geomet- 
ric configuration  of  the  drainage  network  as  devel- 
oped by  geological  processes  and  the  hydraulic 
characteristics  of  the  drainage  network  in  terms  of 
the  system's  hydraulic  efficiency  in  conveying  ex- 
treme magnitude  flood  discharges  to  points  of 
runoff  concentration.  The  generation  of  hydro- 
graphs  for  ungaged  basins  using  the  approach  is 
discussed  with  emphasis  placed  on  the  quantifica- 
tion of  hydraulic  parameters  during  field  recon- 
naissances by  hydrologists.  Additionally,  the  modi- 
fication of  observed  unit  hydrographs  to  reflect 
basin  hydraulic  conditions  associated  with  extreme 
events  is  discussed.  The  approach  used  for  assign- 
ing infiltration  rates  suitable  for  extreme  flood  hy- 
drograph development  is  covered,  together  with 
assumptions  and  techniques  for  combining  the  sev- 
eral physical  meteorological  and  hydrologic  com- 
ponents to  form  the  design  flood  hydrographs. 
(Author's  abstract) 
W88-07406 


INFLUENCE    OF    VARIATION    IN    FOREST 
COVER  ON  DESIGN  FLOODS, 

Northeast  Hydroelectric  Investigation  and  Design 
Institute,    MWREP,    Changchun,    Jilin    Province 
(P.R.  of  China). 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07412 


EFFECT   OF   STORM   SCALE   ON   SURFACE 
RUNOFF  VOLUME, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
P.  C.  D.  Milly,  and  P.  S.  Eagleson. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  620-624,  April   1988.  4  fig,  18  ref.  NSF 


Grants  ATM-7812327,  ATM-81 14723  and  CEE- 
8307282. 

Descriptors:  'Rainfall-runoff  relationships,  'Rain- 
fall intensity,  'Model  studies,  'Infiltration.  Hydrol- 
ogy, Spatial  distribution,  Regional  analysis, 
Storms,  Runoff,  Rainfall. 

Dynamic  hydrologic  models  of  areas  that  are  po- 
tentially larger  than  characteristic  storm  sizes  must 
give  explicit  consideration  to  the  effect  of  storm 
size  on  the  rainfall-runoff  process.  The  local  re- 
sponse of  an  element  of  the  modeled  area  can  be 
assigned  parameters  in  terms  of  proportion  of  satu- 
rated and  impermeable  area  and  infiltration  param- 
eters of  the  unsaturated  permeable  areas.  When  a 
very  simple  spatial  description  of  the  storm  depth 
and  duration  is  provided,  it  is  possible  to  integrate 
the  local  response  over  the  entire  area  to  obtain  the 
average,  or  lumped,  input-output  behavior  of  the 
large  area  on  a  volume  basis.  Where  infiltration- 
excess  runoff  is  significant,  the  rainfall-runoff  re- 
sponse of  a  large  area  is  extremely  sensitive  to  the 
storm  size,  with  a  fixed  volume  of  precipitation 
producing  more  runoff  when  it  is  concentrated 
over  smaller  areas.  Where  saturated  or  imperme- 
able source  areas  provide  most  of  the  surface 
runoff,  this  scale  effect  on  runoff  volume  is  absent. 
Whenever  the  effect  is  significant,  it  becomes  im- 
portant for  rainfall-runoff  models  to  include  not 
only  the  rainfall  volume  but  also  some  description 
of  its  areal  variability,  as  forcing  variables.  (Au- 
thor's abstract) 
W88-07453 


WATER  LOSSES  FROM  IRRIGATION 
CANALS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

E.  Wachyan,  and  K.  R.  Ruston. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  275-288,  July  15,  1987.  5  fig,  5  tab,  8  ref. 

Descriptors:  'Irrigation  canals,  'Mathematical 
models,  'Surface-ground water  relations,  'Canal 
linings,  'Canal  seepage,  'Canal  construction, 
Water  table,  Canals,  Model  studies,  Linings, 
Aquifers,  Irrigation. 

The  water  losses  from  a  canal  to  an  aquifer  were 
investigated.  From  field  measurements,  large  losses 
from  canals  have  been  identified,  even  when  the 
canal  is  lined.  The  reasons  for  these  losses  were 
investigated  by  performing  numerical  model  solu- 
tions for  a  series  of  examples  with  different  condi- 
tions at  the  lower  boundary  of  the  aquifer,  at 
lateral  boundaries,  and  at  the  water  table  within 
the  aquifer.  Partial  lining  of  the  canal  is  shown  to 
have  little  effect  on  the  magnitude  of  the  losses  and 
total  lining  which  contains  defects  is  also  ineffec- 
tive. The  need  for  detailed  field  work  into  the 
conditions  within  aquifers  in  the  vicinity  of  canals 
is  emphasized.  (Author's  abstract) 
W88-07515 


BUSHFIRE  HYDROLOGY  -  THE  CASE  OF 
LEAKING  WATERSHEDS, 

A.C.T  Water  Authority,  G.P.O.  Box  863,  Canber- 
ra City,  A.C.T.  2601  (Australia). 
T.  M.  Daniell,  and  V.  Kulik. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  301-313,  July  15,  1987.  5  fig,  11  ref. 

Descriptors:  'Rainfall-runoff,  'Forest  hydrology, 
•Mathematical  models,  'Forest  fires,  'Water  yield, 
Model  studies,  Bushfires. 

A  new  mechanism  for  water  yield  change  after 
bushfires  is  proposed.  A  simplified  model  for  the 
calculation  of  the  shift  in  yield  due  to  bushfires  has 
been  developed.  The  model  describes  both  the 
short-term  increase  of  water  yield  immediately 
after  bushfire  and  the  long-term  decrease  during 
the  following  years.  (Author's  abstract) 
W88-07517 


KINEMATIC  OVERLAND  FLOW  -  GENERAL- 
IZATION OF  ROSE'S  APPROXIMATE  SOLU- 
TION, PART  II, 


Field  2— WATER  CYCLE 
Group  2A — General 


Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07520 


ESTIMATION  OF  VOLUME  OF  SNOWMELT 
FROM  TEMPERATURE  OF  SNOW  LINE  AND 
RESIDUAL  SNOW  AMOUNT, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hino,  M.  Hasebe,  and  K.  Noda. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 
p  25-39,  August   15,   1987.    11   fig,  3  tab,    11   ref. 

Descriptors:  'Snowmelt,  'Runoff,  'Mathematical 
models,  *Air  temperature,  Hydrology,  Hydrologic 
data,  Okutadami  Basin,  Japan,  Model  studies,  Tem- 
perature, Runoff  volume. 

The  relation  between  snowmelt  and  cumulative  air 
temperature  or  cumulative  areal  air  temperature 
was  analyzed  in  accordance  with  the  degree-day 
method  applied  to  hydrological  data  for  the  Okuta- 
dami basin.  On  occasion,  the  volumes  of  snowmelt 
obtained  by  the  conventional  degree-day  method 
were  unsatisfactory.  A  new  snowmelt  runoff 
model  is  proposed  involving  not  only  the  volume 
of  snowmelt  and  cumulative  air  temperature  but 
also  residual  snow  amount.  The  formula  presumes 
that  snowmelt  takes  place  around  the  snow  line 
and  that  the  volume  of  snowmelt  is  proportional  to 
the  product  of  cumulative  air  temperature  at  the 
snowline  and  the  residual  snow  amount,  if  the 
relation  between  altitude  and  logarithmic  snow- 
covered  area  is  linear.  The  formula  is  applicable  to 
an  area  where  the  effect  of  direct  sunshine  is 
negligible,  i.e.,  either  the  weather  is  cloudy  or  the 
mountain  slopes  northward  (in  the  northern  hemi- 
sphere). (Roseman-PTT) 
W88-07523 


SIMPLE  MATHEMATICAL  MODEL  OF  A 
COMPLEX  HYDROLOGIC  SYSTEM  -  OKA- 
VANGO  SWAMP,  BOTSWANA, 

T.  Dincer,  S.  Child,  and  B.  Khupe. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  41-65,  August   15,   1987.   14  fig,  4  tab,   17  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
budget,  'Hydrologic  cycle,  'Water  level, 
•Swamps,  Wetlands,  Model  studies,  Okavango 
Swamp,  Botswana,  Flow  discharge. 

A  simple  mathematical  model  of  the  Okavango 
Swamp  in  northern  Botswana  has  been  developed 
to  simulate  the  hydrologic  conditions  in  the 
swamp  The  model  consists  of  a  number  of  cells 
along  the  flow  line  for  each  distributary  system. 
Each  cell  is  represented  by  a  reservoir  having  a 
triangular  cross  section.  Outflow  from  cells  is  pro- 
portional to  the  volume  of  the  cells,  corrected  for 
dead  storage  when  necessary.  Water  balance  of 
each  cell  is  calculated  starting  from  the  cell  up- 
stream and  the  outflow  is  distributed  when  there 
are  more  than  one  cell  downstream.  The  model 
was  calibrated  using  measured  discharges  and 
water  levels  in  the  swamp  and  using  satellite  im- 
agery. The  mathematical  model  clearly  shows 
changes  in  the  flow  distribution  in  the  Okavango 
Swamp,  and  can  predict  the  effect  of  man  made 
changes  in  the  inflow  and  in  the  swamp.  In  order 
to  increase  the  validity  of  the  model,  more  physical 
and  hydraulic  variables  need  to  be  introduced  in 
the  model's  mathematical  structure  and  informa- 
tion on  the  groundwater  should  be  included  in 
greater  detail  in  the  water  balance.  (Roseman- 
PTT) 
W88-07524 


PHYSICALLY-BASED  MODEL  FOR  THE 
AGROHYDROLOGIC  PROCESSES, 

R.  Al-Soufi 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 

p  199-219,  September  15,  1987.  10  fig,  2  tab,  11  ref. 

Descriptors:  'Soil  water,  'Soil-water-plant  rela- 
tionships, 'Model  studies,  'Mathematical  models, 
•Agricultural  watersheds.  Watersheds,  'Evapo- 
transpiration,    'Subsurface    flow,    Storm   seepage, 


Flow,  Evaporation,  Transpiration,  Soil  physical 
properties,  Meteorological  factors,  Model  studies, 
Agriculture,  Water  management,  Sweden. 

A  physically-based  mathematical  model  has  been 
developed  to  simulate  the  four  most  important 
parts  of  the  watershed  continuum  that  are  con- 
trolled by  the  properties  of  soils  and  plants  and  by 
meteorological  factors.  The  model  couples  three- 
dimensional  transient  subsurface  flow  (varied  satu- 
ration soil  water  flow),  soil  evaporation  and  plant 
transpiration,  forest  interception  and  one-dimen- 
sional unsteady  overland  flow.  The  nonsteady, 
saturated  and  unsaturated  subsurface  flow  module 
uses  a  finite  difference  method  to  solve  numerical- 
ly the  soil  water  flow  equations.  The  evaporation- 
transpiration  module  which  has  dynamic  proper- 
ties, calculates  the  soil  evaporation  and  plant  tran- 
spiration separately.  It  takes  into  consideration,  the 
influence  of  the  vegetation,  soil  moisture  status, 
vegetative  cover  intensity  and  depth  of  root  zone. 
The  overland  flow  module  uses  the  single  step 
Lax-Wendroff  explicit  technique  to  solve  numeri- 
cally the  kinematic  wave  equation.  The  main  as- 
pects of  the  model  and  its  potential  capabilities 
have  been  studied  and  visualized  for  Nolsjon  wa- 
tershed in  south  Sweden  during  summer  periods. 
The  results  indicate  that  this  computational  tool 
can  provide  valuable  information  for  water  devel- 
opment and  management.  (Author's  abstract) 
W88-07560 


PRECIPITATION  AND  STREAMWATER 
CHEMISTRY  IN  A  SUBARCTIC  SCOTTISH 
CATCHMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07561 


HYDRAULICS  AND  BASIN  MORPHOMETRY 
OF  THE  LARGEST  FLASH  FLOODS  IN  THE 
CONTERMINOUS  UNITED  STATES, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07566 


MECHANISMS  OF  CATCHMENT  FLOW 
PROCESSES  USING  NATURAL  VARIATIONS 
IN  DEUTERIUM  AND  OXYGEN-18, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of 
Groundwater  Research. 

J.  V.  Turner,  D.  K.  Macpherson,  and  R.  A.  Stokes. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  1-2, 
p  143-162,  October  15,  1987.  9  fig,  1  tab,  24  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Deu- 
terium, 'Oxygen  isotopes,  'Isotope  tracers, 
'Groundwater  movement,  'Groundwater  re- 
charge, 'Streamflow,  Seasonal  variation,  Flow, 
Streams,  Rainfall-runoff  relationships,  Western 
Australia,  Catchment  areas,  Tracers. 

Stable  isotope  compositions  and  chloride  concen- 
trations in  rainfall,  deep  and  shallow  groundwaters 
and  streamflow  have  been  used  to  investigate  the 
flow  processes  through  a  small  catchment  in  south- 
west Western  Australia.  In  addition  to  the  stable 
isotope  and  chloride  data,  daily  rainfall,  stream- 
flow  rate,  streamflow  chloride  concentrations  and 
shallow  and  deep  groundwater  hydrographs  were 
used  in  an  integrated  approach  to  determine  the 
mechanisms  of  streamflow  generation.  The  range 
in  delta  018  and  delta  H2  of  rainfall  events  inci- 
dent to  the  catchment  during  1985  was  9.0  and  60 
%,  respectively,  and  was  large  enough  to  be  useful 
in  tracing  flows  generated  from  them  through  the 
catchment.  During  the  season,  four  separate  rain- 
fall events  were  analyzed  using  stream  hydrograph 
separation  methods  based  on  delta  018,  delta  H2 
and  chloride.  Results  showed  that  between  60  and 
95%  of  the  streamflow  generated  from  the  respec- 
tive events  had  originated  from  pre-event  shallow 
groundwater  within  the  catchment.  The  seasonal 
pattern  in  the  streamflow  isotopic  composition 
during  1985  was  also  analyzed.  Most  significant 
rainfall  events  during  the  season  generated  an 
almost  immediate  response  in  the  streamflow  iso- 
topic composition.  The  response  to  individual  rain- 
fall events  was  strongest  early  in  the  season  but 


diminished  as  the  season  progressed.  This  attenu- 
ation with  time  indicated  isotopic  mixing  and  dilu- 
tion of  individual  rainfall  events  with  the  increas- 
ing storage  of  shallow  groundwater  as  the  season 
progressed.  Kalman  filtering  methods  were  used  to 
investigate  the  function  linking  rainfall  volume  and 
streamflow  and  also  the  average  time  lag  between 
rain  and  flow,  using  delta  values  in  rainfall  as  time 
markers.  The  analysis  showed  a  range  of  ages  for 
the  streamflow  from  about  20  to  about  50  days  lag 
after  rainfall,  tending  to  decrease  after  rainfall 
events  and  then  increase  again.  The  estimated 
value  of  the  lag  was  always  significantly  greater 
than  zero.  Deep  and  shallow  groundwaters  in  the 
1985  season  were  readily  distinguished  from  each 
other  in  delta  018-delta  H2  space.  Streamflow 
isotopic  composition  matched  that  of  the  shallow 
groundwater  system  for  almost  the  entire  season. 
(Author's  abstract) 
W88-07575 


LONG  RANGE  STREAMFLOW  AND  WORLD 
CONTINENTAL  RUNOFF  FLUCTUATIONS 
SINCE  THE  BEGINNING  OF  THIS  CENTURY, 

Centre  de  Sedimentologie  et  de  Geochimie  de  la 

Surface,  Institut  de  Geologie,  1  rue  Blessig,  67084 

Strasbourg  Cedex  (France). 

J.L.  Probst,  and  Y.  Tardy. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 

p  289-311,  October  30,  1987.  17  fig,  4  tab,  32  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Catch- 
ment areas,  'Climatology,  'Streamflow,  'Runoff, 
'Data  analysis,  'Rivers,  Climates. 

Fifty  major  rivers,  distributed  all  around  the 
world,  have  been  selected  and  since  the  beginning 
of  this  century  their  mean  annual  discharge  fluctu- 
ations have  been  studied  by  filtering  methods.  The 
great  hydroclimatic  periods  which  have  affected 
the  different  drainage  basins  were  determined.  The 
succession  of  dry  and  humid  periods  were  com- 
pared at  both  regional  and  continental  scales.  Lags, 
oppositions,  attenuations  or  correspondences  be- 
tween the  hydroclimatic  periods  in  the  different 
drainage  basins  are  distinguished.  The  runoff  fluc- 
tuations of  each  continent  were  reconstituted  using 
the  discharge  fluctuations  of  some  selected  and 
representative  rivers.  Thus,  the  world  continental 
runoff  fluctuations  were  calculated  by  summing 
the  fluctuations  of  the  different  continent  runoffs. 
The  world  continental  runoff  is  greatly  influenced 
by  the  Asiatic  Continent.  Furthermore,  North 
American  and  European  runoffs  fluctuate  in  oppo- 
sition while  South  American  and  African  runoffs 
present  synchronous  fluctuations.  The  global 
runoff  has  been  fluctuating  but  as  an  average  has 
only  increased  about  3%  during  the  last  65  years 
(1910-1975).  The  humid  years  seem  to  be  centered 
around  1915,  1927,  1950,  1960  and  1972.  On  the 
contrary,  the  dry  periods  seem  to  be  located 
around  1920,  1940,  1955  and  1965.  (Author's  ab- 
stract) 
W88-07582 


INFLUENCE  OF  THE  TIDE  ON  RAINFALL  IN 
A  TIDAL  AREA, 

Institute  of  Earth  Sciences,  Amsterdam. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-07646 


HYDROLOGIC  ENGINEERING  CENTER'S  AC- 
TIVITIES IN  WATERSHED  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 

G.  W.  Brunner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  ADA-184  009. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Technical  Paper  No.  116,  July  1987.  14  p,  2  fig,  10 

ref. 

Descriptors:  'Hydrologic  models,  'Model  studies, 
'Watersheds,  'Computer  programs,  Precipitation, 
Infiltration,  Rainfall-runoff  relationships,  Runoff, 
Channel  routing,  Hydrologic  studies,  Reservoirs, 
Simulation  analysis,  Forecasting,  Computers, 
Flood  hydrographs. 


WATER  CYCLE— Field  2 


The  HEC-1  flood  hydrographmodcl  provides  a 
wide  range  of  hydrologic  capabilities  along  with 
several  unique  analysis  features,  for:  precipitation, 
interception/infiltration,  transformation  of  rainfall 
excess  to  runoff,  channel  routing,  reservoir  routing 
and  dam-break  analysis,  and  pump  and  diversion 
capabilities.  The  current  limitations  of  the  model 
include:  (1)  The  present  version  of  HEC-1  executes 
in  a  batch  mode,  where  the  user  does  not  have  the 
capability  to  interface  with  the  program  during 
execution;  (2)  The  program  is  geared  toward  single 
event  analysis  and  does  not  have  the  capability  to 
do  continuous  simulation;  (3)  Only  a  single  compu- 
tational time  interval  may  be  specified  for  all  hy- 
drologic calculations;  (4)  Entering  data  is  accom- 
plished by  creating  an  input  data  file  before  execu- 
tion; (5)  Channel  routing  is  accomplished  by  hy- 
drologic methods  on  a  reach  by  reach  basis.  Stor- 
age effects  are  not  considered  dynamically,  and 
downstream  backwater  problems  are  not  consid- 
ered during  an  upstream  routing  computation;  (6) 
Reservoir  analyses  are  geared  toward  uncontrolled 
structures  and  do  not  allow  for  releases  based  on 
downstream  flow  conditions;  and  (7)  Graphics  and 
summary  tables  are  limited  to  line  printer  output. 
Work  is  being  done  to  overcome  several  of  these 
limitations.  Near-term  developments  have  concen- 
trated on  making  the  operational  environment  user 
friendly  and  improving  several  of  the  hydrologic 
analysis  features.  (Lantz-PTT) 
W88-0774O 


HYDROLOGY  AND  SEDIMENT  TRANSPORT 
IN  SMALL  WATERSHEDS, 

Agricultural     Research     Service,     Temple,     TX. 
Grassland,  Soil  and  Water  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07829 


2B.  Precipitation 


OXIDATION  OF  SULFUR  DIOXIDE  BY 
OZONE  IN  HIGHLY  DISPERSED  WATER 
DROPLETS, 

Arizona  Univ.,  Tucson  Inst,  of  Atmospheric  Phys- 
ics. 
For  primary  bibliographic  entry  see  Field  2K. 
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RAINWATER  COMPOSITION  OVER  A 
RURAL  AREA  WITH  SPECIAL  EMPHASIS  ON 
THE  SIZE  DISTRIBUTION  OF  INSOLUBLE 
PARTICULATE  MATTER, 

Inst,  of  Meteorology,  Univ.  of  Mainz,  Saarstrasse, 

21,  D-6500  Mainz,  FRG. 

L.  Schutz,  and  M.  Kramer. 

Journal  of  Atmospheric  Chemistry,  Vol.  5,  No.  2, 

p  173-184,  June  1987.  7  fig,  1  tab,  20  ref. 

Descriptors:  *Air  pollution,  'Path  of  pollutants, 
'Particle  size,  'Fallout,  'Regional  analysis,  'Rain- 
fall, 'Spatial  distribution,  'Particulate  matter, 
Greenfield  Gap,  West  Germany,  Urban  areas,  Aer- 
osols, Scavenging. 

The  rainwater  composition  in  the  vicinity  of 
Mainz,  West  Germany,  has  been  investigated  with 
special  emphasis  on  insoluble  constituents.  The 
number  size  distribution  was  determined  in  the 
range  from  0.1  microns  up  to  100  microns  radius. 
For  particles  with  r  >  0.5  microns  radius  the  shape 
of  the  size  distribution  of  insoluble  particles  in  rain 
follows  the  shape  of  the  average  urban  and  rural 
aerosol.  In  this  particular  size  range  no  major  size 
selective  removal  processes  could  be  seen.  For  r  < 
0  5  microns  the  number  size  distributions  tends  to 
flatten  compared  to  the  average  aerosol.  This 
might  be  the  indication  of  a  size  selective  removal 
process  (Greenfield  Gap).  (Author's  abstract) 
W88-07051 


PH   OF   RAINFALL  IN  THE  CITY   OF  SAN- 

TANDER  (SPAIN), 

Department  of  Fundamental  and  Medical  Physics, 

University  of  Santander,  Santander,  Spain 

L.  S.  Quindos,  A.  Bonet,  D.  Diaz-Caneja,  P.  L. 

Fernandez,  and  I.  Gutierrez. 

Environment  International  ENVIDV,  Vol.  12,  No. 


5,  p  555-558,  1986.  4  fig,  8  ref. 

Descriptors:  'Acid  rain,  'Precipitation,  'Rainfall, 
'Sulfates,  'Spain,  'Meteorological  variables,  'Me- 
teorology, Hydrogen  ion  concentration,  Atmos- 
pheric cleansing.  Atmospheric  stability. 

Values  of  the  pH  were  measured  in  rainfalls  in 
1983  in  the  city  of  Santander,  Spain.  A  simple 
study  was  made  of  some  meteorological  variables 
as  well  as  the  correlations  of  the  pH  values  with 
the  S02  levels  in  air.  Daily  collections  of  66  rain- 
water samples  were  measured  for  pH.  Using  stand- 
ard classification  criteria,  28.5%  were  acidic  (pH 
<  5.6),  21.5  were  normal  (ph  5.6-6.0)  and  50% 
were  alkaline  (pH  >  6.0).  The  study  of  two  peri- 
ods (one  very  unstable  and  one  moderately  stable) 
covering  several  days  of  rainfall  revealed  lower 
pH  and  S02  concentrations  in  the  air  after  the 
unstable  period,  indicating  the  importance  of  at- 
mospheric cleansing  over  short  periods  of  time. 
(Miller-PTT) 
W88-07123 


ACID  DROPS  PROJECT:  POLLUTION  MONI- 
TORING BY  YOUNG  PEOPLE, 

Field  Studies  Council,  Epping  Forest  Conservation 
Centre,  High  Beach,  Loughton,  Essex  IG10  4AF. 
C.  H.  Thomson. 

Biological  Journal  of  the  Linnean  Society 
BJLSBG,  Vol.  32,  No.  1,  p  127-135,  September 
1987.  3  fig,  8  ref. 

Descriptors:  'Acid  rain,  'Pollution  monitoring, 
'Education,  'Research,  'Public  participation, 
Rainfall,  Research  studies,  Weather  data. 

An  innovative  and  ambitious  project  was  launched 
by  the  Advisory  Centre  for  Education  (ACE), 
Cambridge,  in  1971.  Following  publicity  in  a 
Sunday  Times  article,  10,000  Clean  Water  Kits 
were  distributed  to  young  people  throughout  the 
U.K.  Each  kit  contained  the  necessary  study  mate- 
rial to  identify  chosen  freshwater  indicator  species, 
such  as  stonefly  nymphs,  freshwater  shrimps  and 
blood  worms.  Using  these  bioindicators  and  notes 
on  the  presence  or  absence  of  fish,  clean  water 
streams  were  distinguished  from  three  other  cate- 
gories of  polluted  water.  The  success  of  the  ACE 
surveys  gave  rise  to  a  permanent  young  people's 
environmental  club  called  'Watch',  which  is  now 
the  junior  wing  of  the  Royal  Society  for  Nature 
Conservation.  The  sheer  numbers  and  enthusiasm 
of  young,  environmentally  concerned  people, 
makes  possible  the  gathering  of  information  on  a 
far  wider  scale  than  can  be  professionally 
achieved.  Two  thousand  kits  were  distributed,  and 
an  estimated  10,000  young  people  were  involved  in 
collecting  acid  rain  records  during  January  and 
February  1985.  Fifty  percent  of  record  forms  were 
completed,  less  than  the  80%  for  the  Clean  Water 
project,  but  considerably  more  than  the  10%  for 
the  Air  Pollution  project,  suggesting  a  high  level 
of  interest  and  conscientiousness.  The  Acid  Drops 
survey  successfully  demonstrated  the  general  me- 
teorological link  with  acidity  patterns  over  the 
U.K.,  using  a  standard  technique  of  known  error, 
and  on  a  wider  scale  than  was  previously  possible. 
(Alexander-PTT) 
W88-07129 


GASEOUS  POLLUTANT  AND  ACIDIC  RAIN 
IMPACTS  ON  CROPS  IN  THE  UNITED 
STATES:  A  COMPARISON, 

National  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07148 


GROWTH  PARAMETER  AND  YIELD  COMPO- 
NENT RESPONSE  OF  FIELD  CORN  TO  SIMU- 
LATED ACID  RAIN, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07176 


STATISTICAL  APPROACH  OF  THE  ARIDIFI- 
CATION  PROCESS  IN  WESTERN  AFRICA 
(APPROCHE  STATISTIQUE  DE  L'ARIDIFICA- 
TION  DE  L'AFRIQUE  D  L'OUEST), 


Precipitation — Group  2B 

Ecole  Nationale  Supcricure  des  Mines  de  Paris, 

Fontainebleau  (France). 

P.  Hubert,  and  J. -P.  Carbonncl. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  165-183,  15  November  1987.  9  fig,  1  tab,  44  ref. 

Descriptors:  'Desertification,  'Climate  change, 
'Climatic  data,  'Climatology,  'Arid  climates, 
'Statistical  analysis,  'Africa,  'Rainfall,  Regression 
analysis.  Weather  data  collections,  Meterological 
data  collection,  Hydrology,  Niger,  Mali,  Burkina 
Faso,  Senegal,  Gambia,  Cape  Verde,  Mathematical 
models. 

The  statistical  study  of  42  rainfall  series  from  Niger 
to  Senegal,  the  length  of  which  is  between  37  and 
97  years,  points  out  the  nonstationarity  of  these 
series  and  suggests  a  climatic  jump  about  1969- 
1970.  An  integrated  autoregressive  model  of  order 
(p,  1,  0)  can  be  fitted  to  most  of  these  series  but 
such  a  model  remains  useless  for  operational  pur- 
poses. Some  climatological,  meterological,  and  hy- 
drological  consequences  are  discussed.  (Author's 
abstract) 
W88-07200 


DISAGGREGATION  OF  DAILY  RAINFALL, 

Pima  County  Department  of  Transportation  and 

Flood  Control,  1313  S.  Mission  Road,  Tucson,  AZ 

85713. 

J.  Hershenhorn,  and  D.  A.  Wollhiser. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 

p  299-322,  30  November  1987.  21  fig,  2  tab,  21  ref. 

Descriptors:  'Rainfall,  'Rainstorms,  'Temporal 
distribution,  'Mathematical  models,  'Rain  gages, 
Rainfall  infiltration,  Rainfall-runoff  relationships, 
Surface  runoff,  Rainfall  simulation,  Statistical  anal- 
ysis, Arizona. 

Greater  emphasis  is  being  placed  on  the  use  of 
physically-based  infiltration  models  to  estimate  sur- 
face runoff,  and  these  models  are  sensitive  to  the 
distribution  of  rainfall  amounts  in  time  periods  as 
short  as  5  min.;  however,  such  data  are  not  always 
readily  available.  A  parameter-efficient  model  for 
disaggregating  daily  rainfall  into  individual  storms 
is  presented.  This  model  allows  simulation  of  the 
number  of  rainfall  events  (storms)  in  a  day,  and  the 
amount,  duration,  and  starting  time  of  each  event, 
given  only  the  total  rainfall  on  that  day  and  on  the 
preceding  and  following  days.  Twenty-three  years 
of  data  for  July  and  August,  from  a  gage  on  the 
Walnut  Gulch  Experimental  Watershed,  were  used 
to  find  the  appropriate  model  structure  and  to 
estimate  parameters.  Statistical  tests  indicate  that 
simulated  sequences  of  storms  compare  favorably 
with  observed  sequences,  and  that  the  disaggrega- 
tion model  structure  and  parameters  identified  for 
one  gage  provide  a  satisfactory  fit  for  three  sta- 
tions within  a  121-km  radius  where  elevation  dif- 
fers by  as  much  as  244  m,  and  mean  annual  rainfall 
differs  by  up  to  76  mm.  (Author's  abstract) 
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COMBINED  HYDROLOGIC  SAMPLING  CRI- 
TERIA FOR  RAINFALL  AND  STREAMFLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 
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FIELD  INVESTIGATIONS  OF  THE  NATURE 
OF  WATER-TABLE  RESPONSE  TO  PRECIPI- 
TATION IN  SHALLOW  WATER-TABLE  ENVI- 
RONMENTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
K.  S.  Novakowski,  and  R.  W.  Gillham. 
Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 
p   23-32,  January    15,    1988.   7   fig,    1    tab,   4   ref. 

Descriptors:  'Infiltration,  'Groundwater  recharge, 
'Recharge,  'Water  table  rise,  'Capillary  zone, 
♦Rainfall  infiltration,  'Groundwater  level,  On-site 
studies,  Hydraulic  gradient,  Capillary  water,  Geo- 
hydrology.  Tensiometers,  Simulated  rainfall.  Shal- 
low water. 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


Several  water-table  response  tests  performed  in 
undulating  topography  at  a  field  site  near  Chalk 
River.  Ontario  were  analyzed  to  gather  detailed 
field  information  on  the  nature  of  the  water-table 
rise  in  response  to  precipitation  in  a  shallow  water- 
table  environment.  The  tests  were  performed  by 
applying  simulated  rainfall  to  a  study  site  instru- 
mented in  detail  with  porous  membrane  tensio- 
meters.  Changes  in  hydraulic  head  were  measured 
using  a  pressure  transducer  and  a  hydraulic  switch. 
A  disproportionate  rise  in  the  water  table  was 
observed  in  areas  where  the  zone  of  tension  satura- 
tion (capillary  fringe)  extended  to  ground  surface. 
For  example,  for  rainfall  of  5  mm  over  a  duration 
of  5.3  min,  the  water  table  in  the  lowest-lying  areas 
rose  about  13  cm  while  the  rise  in  the  area  of 
higher  ground  was  only  5  cm.  As  a  result  of  the 
difference  in  response  between  the  low-lying  and 
higher  ground,  complex  and  transient  hydraulic 
gradients  were  established  directed  away  from  the 
low-lying  area.  The  magnitude  of  the  response  in 
the  low-lying  area  can  only  be  explained  by  the 
presence  of  the  capillary  fringe.  (Author's  abstract) 
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PROBABLE  MAXIMUM  PRECIPITATION 
FOR  DESIGN  FLOODS  IN  THE  UNITED 
STATES, 

National    Weather   Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

E.  M.  Hansen. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  267-278,  December   1987.  4  fig,   1   tab,   12  ref. 

Descriptors:  *Design  floods,  *Probable  maximum 
precipitation,  'Maximum  probable  floods,  'Rain- 
storms,  *Flood  data,  Depth-area-duration  analysis, 
United  States,  Orographic  precipitation. 

The  usage  of  probable  maximum  precipitation 
(PMP)  estimates  as  a  basis  for  determining  the 
probable  maximum  flood  (PMF)  for  use  in  hydro- 
logic  design  is  approaching  50  years  in  the  U.S. 
The  foundation  for  determining  the  level  of  PMP 
is  the  extreme  storm  record  and  the  concepts  of 
storm  maximization,  transposition  and  envelop- 
ment. Modifications  to  the  procedure  have  contin- 
ued to  evolve  over  this  period.  Concepts  of  within- 
storm  precipitation,  preferred  isohyetal  pattern  ori- 
entation and  concurrent  precipitation  into  basins 
outside  the  primary  drainage  of  the  PMP  storm 
have  been  developed  during  the  last  10  years.  The 
most  recent  work  in  determining  PMP  for  highly 
orographic  regions  is  briefly  outlined.  Current 
practice  in  the  U.S.  is  to  evaluate  the  level  of  PMP 
through  comparison  studies  with  observed  storm 
amounts  and  other  rainfall  indices.  (Author's  ab- 
stract) 
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STUDY  OF  DESIGN  STORMS  IN  CHINA, 

Nanjing    Research    Institute    of    Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

J.  Wang. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
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Descriptors:  *Depth-area-duration  analysis, 
•Design  storms,  *Design  floods,  *Probable  maxi- 
mum precipitation,  'Rainstorms,  'China,  'Fre- 
quency analysis,  Storms. 

A  study  of  design  storms  mainly  involves  frequen- 
cy analysis  of  point  rainfall,  depth-duration  rela- 
tionships, depth-area  relationships  and  storm  pat- 
terns. Depth-area-duration  analyses  based  1,000 
storm  events  were  performed  for  most  of  China, 
and  have  made  it  possible  to  develop  design  storms 
and  the  basis  of  adequate  data  analysis.  This  paper 
discusses  the  application  of  some  effective  methods 
used  in  China,  e.g.  the  full  use  of  storm  data 
(including  data  from  field  investigation),  storm 
data  regionalization,  development  of  isoline  maps 
of  statistical  parameters  of  different  durations, 
study  of  the  'fixed-point  to  fixed-area  relationship' 
and  evaluation  of  Probable  Maximum  Precipita- 
tion (Sand-PTT) 
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DETERMINISTIC  APPROACH  TO  INFLOW 
DESIGN  RAINFLOOD  DEVELOPMENT  AS 
APPLIED  BY  THE  U.S.  BUREAU  OF  RECLA- 
MATION, 

Flood  Section,  U.S.  Bureau  of  Reclamation,  PO 

Box  25007,  Denver,  CO  80225. 

For  primary  bibliographic  entry  see  Field  2A. 
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ANALYSIS  OF  THE  DESIGN  STORM  TIME- 
INTENSITY  PATTERN  FOR  MEDIUM  AND 
SMALL  WATERSHEDS, 

Hydrological  General  Station  of  Guangdong  Prov- 
ince, Canton  (P.R.  of  China). 
W.  C.  Qian. 
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Descriptors:  'Design  storms,  'Design  floods, 
'Rainfall  distribution,  'Rainstorms,  'Watersheds, 
'Flood  data. 

For  medium  and  small  watersheds  (area  <  1,000  sq 
km),  due  to  a  lack  of  observed  discharge  data,  the 
design  flood  is  generally  derived  from  the  design 
storm.  The  traditional  method  is  to  assume  that  the 
design  storm  has  the  same  frequency  as  the  design 
flood.  The  present  method  for  the  computation  of 
the  design  storm  is  based  on  point  precipitation, 
and  only  the  recurrence  frequency  of  annual  maxi- 
mum values  for  various  durations  is  considered. 
The  distribution  of  storm  rainfall  among  various 
durations  during  the  course  of  a  storm  has  not  been 
well  studied,  and  the  correlation  between  storms 
and  the  associated  floods  has  not  been  done  either. 
In  order  to  analyze  the  method  commonly  used  in 
practice  for  the  derivation  of  the  design  storm 
pattern,  three  hydrological  stations  with  different 
control  areas  were  selected.  Based  on  the  areal 
average  rainfall  and  an  analysis  of  the  correlation 
between  storms  and  floods,  a  reasonable  method 
for  determining  the  design  storm  pattern  can  be 
obtained.  This  analysis  showed  that  it  is  reasonable 
to  synthesize  and  select  the  design  storm  pattern 
for  medium  and  small  watersheds  from  the  areal 
storm  pattern  corresponding  to  the  observed  major 
floods  for  watersheds  of  similar  size,  and  then  to 
derive  the  storm  pattern  by  controlling  the  subseg- 
ments  which  have  the  same  frequency.  Because  it 
is  inconvenient  to  have  too  many  control  dura- 
tions, the  minimum  control  duration  should  be 
selected  on  the  basis  of  lag  time,  ml,  of  a  unit 
hydrograph.  For  the  selection  of  a  typical  storm, 
the  uniformity  of  the  spatial  distribution  of  the 
storm  should  be  noticed.  For  a  watershed  >  500  sq 
km,  the  spatial  distribution  of  rainfall  should  be 
considered  in  designing  the  storm  pattern.  (Au- 
thor's abstract) 
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DETERMINATION  OF  DESIGN  FLOODS 
USING  STORM  DATA, 

Corps  of  Engineers,  Washington,  DC. 
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p  319-328,  December  1987.  2  fig,  2  tab,   14  ref. 

Descriptors:  'Design  floods,  'Flood  data,  'Spill- 
ways, 'Hydraulic  design,  'Reservoir  design, 
'Probable  maximum  precipitation,  'Rainstorms, 
Catchment  areas,  Hydrographs,  Safety,  Flood 
routing,  Snowmelt,  Economic  aspects. 

A  brief  historical  perspective  of  hydrologic  analy- 
ses used  in  the  determination  of  spillway  sizing  is 
presented.  The  procedures  for  determining  a  rea- 
sonable upper  limit  of  flood  potential  for  a  given 
drainage  basin  is  described.  A  previous  paper  by 
the  National  Weather  Service  detailed  the  devel- 
opment of  probable  maximum  precipitation  esti- 
mates. These  estimates  form  the  basis  for  the  deter- 
mination of  spillway  design  floods  which  are  used 
to  size  spillways  of  major  reservoirs  for  the  U.S. 
Army  Corps  of  Engineers.  Nationwide,  the  Corps 
has  constructed  hundreds  of  reservoirs  which  are 
operated  for  flood  control,  navigation,  hydroelec- 
tric power  and  other  purposes.  These  reservoirs 
are  sized  based  on  storm  data  and  must  withstand 
the  most  severe  flood  likely  to  occur.  The  design 
data  include  antecedent  storms,  infiltration,  unit 
hydrographs  and  other  spillway  design  floods.  Em- 


phasis is  on  designing  safe  reservoirs  vs.  design 
flood  selection  based  on  economical  consider- 
ations. A  brief  discussion  of  the  similarities  of 
design  floods  used  by  other  Federal  construction 
agencies  is  presented.  (Author's  abstract) 
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RESEARCH  ON  STATISTICAL  ESTIMATION 
OF  STORM  TRANSPOSITION, 

Northwest  China  Hydroelectric  Investigation  and 
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China). 
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STUDY  OF  THE  RELATIONSHIP  BETWEEN 
STORM  RAINFALL  AND  FLOOD  BASED  ON 
ANALYSIS  OF  THE  '83.7'  FLOOD  AT  ANKANG 
IN  THE  HAN  RIVER  BASIN, 
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DESCRIPTION  OF  LOW-  AND  HIGH-ACID 
PRECIPITATION, 

North  Central  Forest  Experiment  Station,  Grand 

Rapids,  MN.  Forestry  Sciences  Lab. 
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Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  481-492,  April  1988.  12  fig,  5  tab,  32  ref. 

Descriptors:  'Model  studies,  'Acid  rain,  'Water 
chemistry,  'Water  pollution  sources,  'Cations, 
Ions,  Acids,  Acidity,  Rainfall,  Statistical  analysis, 
hydrogen  ion  concentration. 

A  model  was  developed  to  group  precipitation 
samples  from  any  location  into  four  strata  that 
represent  collections  of  similar  chemistry.  Logic 
and  cation  frequency  were  used  first  to  define  low- 
and  high-salt  samples,  and  then  regression  analysis 
was  used  to  define  low-  and  high-H  samples.  Low- 
H  concentrations  ranged  between  0  and  13  micro- 
eq/L.  Hydrogen  regressed  on  the  sum  of  N03  + 
S04  showed  two  consistent  equations:  one  for 
normal  H  concentrations  and  one  for  emission- 
related,  high-H  concentrations.  Delta  analysis  (the 
change  in  concentration  between  group  means) 
and  analysis  of  regression  residuals  between  ion 
pairs  and  a  third  common  ion  revealed  strong 
correlations  for  H:N03,  H:S03,  NH4:S04,  and 
Na:Cl  in  low-salt,  highly  acid  precipitation  sam- 
ples. Hydrogen,  S04,  N03,  and  NH4  compose 
95%  of  acid  precipitation  chemistry  in  the  United 
States.  Significant  correlations  for  NH4:N03  and 
all  other  ion  pairs  did  not  exist  in  samples  from 
highly  acid,  low-salt  collections.  Nitrate  and  S04 
carried  H  at  average  portions  of  36  and  64%, 
respectively,  regardless  of  H  concentrations.  Vari- 
ation in  these  portions  of  +  or  -  15%  was  site 
specific  and  not  a  function  of  H  concentration. 
(Author's  abstract) 
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EVALUATION  OF  THE  EQUILIBRIUM  CAL- 
CULATIONS WITHIN  ACIDIFICATION 
MODELS:  THE  EFFECT  OF  UNCERTAINTY 
IN  MEASURED  CHEMICAL  COMPONENTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
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DEUTERIUM  IN  WATER  VAPOR  ABOVE  THE 
ATMOSPHERIC  BOUNDARY  LAYER, 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plane- 
tary Sciences. 
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Tellus  TELLAL,  Vol.  40B,  No.  2,  p  134-147, 
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Descriptors:  'Model  studies,  'Isotope  studies,  'At- 
mospheric physics,  'Deuterium,  'Water  vapor, 
Prediction,  Tracers,  Weather. 


WATER  CYCLE— Field  2 


Precipitation — Group  2B 


A  model  for  the  isotopie  composition  of  water 
vapor  above  the  atmospheric  boundary  layer  in- 
cludes the  effects  of  isotope  fractionation  and  ver- 
tical turbulent  transport  of  vapor.  It  utilizes  an 
assumed  air  trajectory  in  which  an  air  parcel  ini- 
tially acquires  water  vapor  over  the  ocean,  rises 
dry  and  then  moist  adiabatically,  and  finally  sinks 
to  the  observed  conditions  of  height,  temperature 
and  dew  point  temperature.  Discrepancies  between 
model  predictions  and  actual  profiles  are  shown  to 
have  characteristic  signatures  which  render  the 
isotopie  composition  of  water  vapor  of  potential 
value  as  a  dynamic  tracer  of  atmospheric  processes 
and  motions.  (Author's  abstract) 
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ORIGIN  AND  COMPOSITION  OF  SAMOAN 
ACID  PRECIPITATION, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
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MODELLING  EXTREME  RAIN  SEQUENCES 
IN  ZAMBIA, 

Department    of   Water    Affairs,    P.O.    Box    772, 

Maseru  100  (Lesotho). 

T.  C.  Sharma. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  101-111,  August  15,  1987.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Rainfall  intensity,  'Mathematical 
models,  'Statistical  analysis,  'Intensity-duration- 
return  period,  'Rainfall,  Zambia,  Precipitation, 
Model  studies,  Probabalistic  process. 

The  annual  maximum  daily  rainfall  sequences  and 
rainfall  intensities  ranging  from  5  min  to  24  h 
duration  in  Zambia  were  subjected  to  statistical 
analyses.  The  annual  maximum  daily  rainfall  se- 
quences can  be  modelled  satisfactorily  using  the 
extreme  value  type  1  distribution  to  obtain  extreme 
daily  rainfall  magnitude  versus  return  period  rela- 
tionships. The  annual  maximum  rainfall  intensities 
for  varying  durations  fit  satisfactorily  the  extreme 
value  type  1  distribution.  The  rainfall  intensity- 
duration-return  period  interactions  fitted  a  power 
law  relationship.  (Author's  abstract) 
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USE  OF  CROSS-CORRELATION  ANALYSIS  IN 
STUDIES  OF  PATTERNS  OF  RAINFALL  VAR- 
IABILITY, 

R.  Berndtsson. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  113-134,  August  15,  1987.  8  fig,  26  ref. 

Descriptors:  'Correlation  analysis,  'Rainfall, 
•Mathematical  studies,  'Spatial  distribution,  'Rain- 
fall distribution,  'Topography,  Precipitation,  Tuni- 
sia, Statistics. 

Cross-correlation  structures  based  on  daily  rainfall 
data  recorded  during  a  period  of  5  years  at  67 
stations  throughout  Tunisia  were  used  to  examine 
spatial  rainfall  variability.  Basic  properties  of  the 
correlation-distance  function  such  as  cumulating 
period,  exclusion  versus  inclusion  of  dry  periods, 
and  data  volume  were  analyzed.  Analysis  of  the 
correlation  patterns  for  each  month  showed  that 
two  periods  (February-May,  and  September-No- 
vember) are  delimited  by  a  period  of  great  instabil- 
ity (December-January)  and  by  the  dry  period 
(June-August).  Three  main  rainfall  regions  could 
be  distinguished,  delimited  and  governed  mainly 
by  the  topography  and  the  coastal  influence.  (Au- 
thor's abstract) 
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STORM    TRACKING    USING    RAIN    GAUGE 
DATA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

J.  Niemczynowicz. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  135-152,  August  15,  1987.  6  fig,  2  tab,  27  ref. 

Descriptors:   'Rainfall   distribution,    'Rain   gages, 
'Storm  runoff,  'Forecasting,  'Rainfall-runoff  rela- 


tionships,   Sweden,    Hydrographs,     Precipitation, 
Regional  variation. 

The  unknown  spatial  distribution  and  kinematics  of 
short-term  rainfall  are  recognized  as  the  most  im- 
portant reasons  for  errors  in  runoff  simulation  on 
urban  catchments.  Since  the  storm  movement  in- 
fluences the  shape  of  the  runoff  hydrographs, 
modern  rainfall  input  should  include  patterns  of 
this  movement.  In  order  to  be  able  to  take  rainfall 
kinematics  into  account  in  runoff  simulation,  rain 
movement  parameters  must  be  extracted  from  the 
rainfall  data  itself  or  taken  from  other  phenomena 
such  as  wind  movement  at  high  altitude.  Three 
different  storm  tracking  methods  were  applied  to  a 
set  of  rainfall  data  from  the  12-gauge  network  in 
Lund,  Sweden.  The  main  conclusion  is  that  a 
really  objective  and  reliable  storm  tracking  method 
does  not  exist  yet.  When  more  than  one  rainfall 
cell  is  simultaneously  present  over  the  rain  gauge 
network,  all  so-called  objective  methods  fail  or 
must  lose  their  objectivity.  On  the  other  hand, 
when  the  rainfall  data  are  good,  the  storm  move- 
ment pattern  can  be  easily,  though  subjectively, 
recognized.  Then,  simple  methods  based  on  trian- 
gulation  work  equally  well  as  more  sophisticated 
methods  based  on  spatial  correlation.  The  existence 
of  a  relation  between  rainfall  and  high-altitude 
wind  movement  parameters  is  well  documented. 
However,  further  studies  subjected  to  derivation  of 
storm  movement  parameters  from  gauge  data  are 
still  important  in  order  to  quantify  this  relationship 
better  and  to  explain  eventual  regional  differences. 
(Author's  abstract) 
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RAINFALL  VARIATIONS  IN  THE  GALILEE 
(ISRAEL):  I.  VARIATIONS  IN  THE  SPATIAL 
DISTRIBUTION  IN  THE  PERIODS  1931-1960, 
AND  1951-1980, 

Haifa  Univ.  (Israel).  Dept.  of  Geography. 

H.  Kutiel. 
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p  331-344,  October  30,  1987.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Rainfall,  'Israel,  'Seasonal  variation, 
'Rainfall  distribution,  'Rainfall  intensity,  Spatial 
distribution,  Data  interpretation,  Trend  surface 
analysis,  Galilee. 

Mean  monthly  rainfall  from  different  stations  in 
the  Galilee  (northern  Israel)  for  the  periods  1931- 
1960  and  1951-1980,  have  been  correlated  with 
longitude,  latitude  and  altitude  of  each  station.  A 
seasonal  pattern  of  the  explained  variance  by  each 
of  the  variables  has  been  found.  At  the  beginning 
of  the  rainy  season,  the  rainfall  is  correlated  most 
strongly  with  the  longitude  of  the  stations,  during 
the  main  rainy  season  with  the  altitude  and  at  the 
end  of  the  rainy  season  with  the  latitude  of  the 
stations.  In  the  period  1951-1980  the  correlation 
with  latitude  was  weaker  than  in  the  period  1931- 
1960.  The  decrease  in  the  correlation  may  be  at- 
tributed to  a  shift  in  the  depressions'  tracks  in  the 
Eastern  Mediterranean  and  to  cloud  seeding.  A 
trend  surface  analysis  of  the  isohyetal  orientation 
reflects  the  same  seasonal  pattern:  a  shift  from  a 
mainly  N-S  orientation  at  the  beginning  of  the 
rainy  season,  to  a  mainly  E-W  or  even  ESE-WNW 
orientation  at  the  end  of  it.  (Author's  abstract) 
W88-07584 


ANALYSIS  OF  SULFUR-CONTAINING  COM- 
PONENTS OF  A  SOIL  TREATED  WITH  SIMU- 
LATED ACID  RAIN, 

Queen's    Univ.,    Kingston    (Ontario).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07588 


AEROSOL  AND  CLOUDWATER  PROPERTIES 
AT  WHITEFACE  MOUNTAIN,  NEW  YORK, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Boulder,  CO.  Air  Resources  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07596 


PEATLAND  WATER  CHEMISTRY  IN  CEN- 
TRAL ONTARIO  IN  RELATION  TO  ACID 
DEPOSITION, 


Canadian  Wildlife  Service,  Ottawa  (Ontario) 
For  primary  bibliographic  entry  see  Field  5B, 
W88-07599 

CHEMICAL  COMPOSITION  OF  HOARFROST, 
RIME  AND  SNOW  DURING  A  WINTER  IN- 
VERSION IN  UTAH,  U.S.A., 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07605 


DESIGN  AND  USE  OF  A  COLLECTOR  FOR 
THE  IN  SITU  ISOLATION  OF  PARTICULATE 
TRACE  ORGANIC  SPECIES  IN  PRECIPITA- 
TION, 

Oregon   State   Univ.,   Newport.    Hatfield    Marine 

Science  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07614 


SIMULATED  ACID  RAIN  AND  THE  IMPOR- 
TANCE OF  ORGANIC  LIGANDS  ON  THE 
AVAILABILITY  OF  ALUMINUM  IN  SOIL, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07615 


ACIDIFICATION  TRENDS  IN  SWEDEN, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water   in 

Environment  and  Society. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07617 


TRACE    METALS    IN    PRECIPITATION     IN 
SWEDEN, 

Dept.  of  Meteorology,  Univ.  of  Stockholm,  S-106 

91  Stockholm,  Sweden. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07619 


OBJECTIVE  ANALYSIS  OF  MONTHLY  CLI- 
MATOLOGICAL  FIELDS  OF  TEMPERATURE, 
SUNSHINE,  RAINFALL  PERCENTAGE  AND 
RAINFALL  AMOUNT, 

Meteorological  Service,  Glasnevin  Hill,  Dublin  9, 

Ireland. 

J.  E.  M.  Hamilton.  P.  Lennon,  and  B.  O'Donnell. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  2,  p 

109-124,  March-April   1988.   10  fig,   1  tab,   17  ref. 

Descriptors:  'Model  studies,  'Climatology, 
'Weather  data  collections,  'Rainfall,  'Mapping, 
'Computer  programs,  'Temperature,  Stochastic 
process,  Mathematical  studies,  Simulation,  Ireland, 
Least  squares  method,  Interpolation,  Quadratic  ap- 
proximation. 

An  objective  method  of  drawing  climatological 
maps  of  sunshine,  temperature,  rainfall  percentage 
and  rainfall  amount,  which  is  used  operationally  at 
the  Irish  Meteorological  Service  in  Dublin,  is  de- 
scribed. The  interpolation  is  based  on  McLain's 
method  of  distance  weighted  least  squares  quadrat- 
ic approximation.  The  observations  are  interpolat- 
ed directly  to  a  regular  (rectangular)  mesh,  with- 
out the  use  of  a  first -guess,  and  the  resultant  field  is 
contoured  and  shaded  using  a  standard  contouring 
package.  This  basic  interpolation  gave  some  spuri- 
ous results  near  the  coast  and  in  data  void  areas 
when  it  was  applied  in  its  original  form.  These 
problems  were  overcome  by  the  introduction  of 
dummy  values  in  such  regions  and  a  method  was 
developed  for  calculating  such  values  automatical- 
ly based  on  nearby  observations  and  various  clima- 
tological normals.  The  method  has  been  in  oper- 
ational use  since  February  1985  and  the  results  are 
of  quality  comparable  to  the  manual  method  which 
this  computer  method  had  replaced.  (Author's  ab- 
stract) 
W88-07627 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

DEVELOPMENT  PROCESSES  FOR  FIVE  DE- 
PRESSION SYSTEMS  WITHIN  THE  POLAR 
BASIN, 

Waterloo   Univ.   (Ontario)    Dept.   of  Geography. 

E.  F.  Ledrew. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  2,  p 

125-153,  March-April   1988.   19  fig,   1  tab,  38  ref 

NSF  Grant  No.  DPP-85-20883  and  ONR  Contract 

N00014-83-C-0070. 

Descriptors:  'Climatology,  'Model  studies,  'At- 
mospheric physics,  'Polar  regions,  'Advection, 
•Air  currents.  'Baroclinicity,  Thermal  conductivi- 
ty, Arctic,  Weather,  Latent  heat,  Energy,  Arctic 
zone,  Greenland,  Asia,  Feedback. 

Five  synoptic  sequences  in  the  Polar  Basin  are 
studied  on  a  day  by  day  basis.  A  diagnostic  model 
is  used  to  illustrate  the  relative  roles  of  the  dynam- 
ic properties  of  the  advected  air  flow  in  compari- 
son to  mechanisms  related  to  the  characteristics  of 
the  underlying  surface.  The  properties  of  the  ad- 
vected air  flow  are  the  major  contribution  to  the 
vertical  circulation  associated  with  synoptic  evolu- 
tion and  are  a  necessary  condition.  Latent  heat 
release  may  also  be  a  significant  mechanism  which 
supports  the  proposal  by  others  that  a  CISK  type 
process  may  contribute  to  further  development  in 
the  Arctic.  The  surface  sensible  heat  flux  is  not  a 
necessary  process  and  it  may  at  times  oppose  the 
vertical  circulation  when  warm  air  is  advected  into 
the  region  of  development  within  the  circulation  of 
the  depression.  The  surface  frictional  effect  is  a 
minor  contribution  within  the  central  Polar  Basin 
but  is  a  significant  process  in  systems  migrating 
along  the  Asiatic  coastline.  A  feedback  linkage 
between  synoptic  evolution  and  intensification  of 
the  baroclinicity  is  proposed  in  the  Greenland 
region  for  a  cold  low  type  of  vortex.  A  cold  pool, 
apparently  created  by  intense  radiative  cooling 
over  Greenland,  was  identified  in  early  July  There 
was  significant  advective  convergence  associated 
with  the  thermal  gradients  which  contributed  to 
synoptic  development  as  the  depression  migrated 
around  this  pool.  It  appears  that  the  intensification 
of  the  potential  temperature  gradient  with  the  ad- 
vection maintained  the  baroclinicity,  despite  warm 
air  advection  into  the  center  of  the  pool.  This  is  an 
interesting  feature  which  requires  further  study 
and  confirmation.  (Author's  abstract) 
W88-07628 


SYNOPTIC  CLIMATOLOGICAL  ANALYSIS 
OF  RAINFALL  VARIABILITY  IN  SOUTH- 
EASTERN AUSTRALIA, 

Dept.  of  Geography  and  Cainozoic  Research  Unit, 
Monash  Univ.,  Clayton,  Victoria  3168,  Australia 
P.  H.  Whetton. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  2  p 
155-177,  March-April  1988.  11  fig,  53  ref. 

Descriptors:  'Climatology,  'Rainfall  variability, 
•Principal  component  analysis,  'Barometric  pres- 
sure, 'Weather  data  collections,  'Regional  analy- 
sis, 'Mathematical  studies,  'Rainfall,  'Australia. 
Atmospheric  physics,  Wind,  Weather. 

Monthly  rainfall  data  for  the  state  of  Victoria  in 
south-eastern  Australia  were  analyzed  using  princi- 
pal component  analysis  and  Varimax  orthogonal 
rotation,  with  the  intention  of  revealing  typical 
patterns  of  rainfall  variability.  Two  data  sets  were 
used  a  spatially  detailed  set  for  1970-1980,  and  a 
less  spatially  detailed  set  for  1905-1980.  The  first 
five  rotated  principal  component  patterns  (RPCPs) 
produced  from  the  two  data  sets  showed  the  same 
structure.  These  five  RPCPs  each  dominated  rain- 
fall over  a  particular  sub-region,  and  the  climatic 
regionalizalion  that  this  suggested  appeared  to  be 
one  strongly  determined  by  topography.  The 
anomalies  of  Australian  region  mean  monthly 
mean  sea-level  (MSL)  pressure  associated  with 
these  five  RPCPs  of  rainfall  were  determined  using 
correlational  techniques  Of  the  five  main  RPCPs 
of  rainfall,  the  pattern  based  in  the  south-west  of 
the  state  showed  the  strongest  relationship  with 
monthly  pressure  anomalies,  and  was  associated 
with  the  occurrence  of  onshore  westerly  winds 
The  results  for  the  rainfall  pattern  based  in  north- 
ern Victoria  were  perhaps  the  most  interesting 
Rainfall  in  this  region  was  related  to  the  occur- 
rence   of    anomalous    northerly    winds    through 


south-eastern  Australia,  although  through  the 
cooler  months  of  the  year  these  winds  accompa- 
nied a  low  pressure  anomaly  centered  over  central 
Australia,  whereas  in  the  warmer  months  they 
were  associated  with  a  high  pressure  anomaly  cen- 
tered to  the  south-east  of  the  continent.  This  north- 
ern rainfall  pattern  also  showed  some  month  to 
month  persistence,  and  a  distinct  correlation  with 
the  Southern  Oscillation.  (Author's  abstract) 
W88-07629 


CHANGES  IN  PRECIPITATION  CONDITIONS 
IN  THE  WESTERN  MEDITERRANEAN  OVER 
THE  LAST  CENTURY, 

Inst,  of  Meteorology  and  Climatology,  Aristotelian 

Univ.  of  Thessaloniki,  Greece. 

P.  Maheras. 

Journal  of  Climatology  JOUCD2,  Vol   8,  No  2  p 

179-189,   March-April   1988.   3  fig,    1   tab,   32  ref. 

Descriptors:  'Climatology,  'Weather  data  collec- 
tions, 'Mathematical  studies,  'Rainfall,  'Mediter- 
ranean, 'Time  series  analysis,  Seasonal  variation, 
Weather,  Weather  patterns,  Principal  component 
analysis. 

A  study  of  precipitation  variations  over  the  west- 
ern Mediterranean  is  given,  for  a  period  of  95  years 
(1891  to  1985),  based  on  the  use  of  Principal  Com- 
ponent Analysis.  The  curves  for  the  scores  are 
traced  and  then  analyzed  for  annual  as  well  as 
seasonal  precipitation.  Two  principal  moist  periods 
are  found  (1901  to  1921  and  1930  to  1941)  and  two 
principal  dry  periods  (1922  to  1929  and  1941  to 
1954).  A  comparison  of  variations  in  precipitation 
and  zonal  indices  indicates  that  with  a  meridional 
circulation  dominating  over  the  western  Mediter- 
ranean, there  is  increase  in  precipitation;  with  a 
zonal  circulation  dominating  there  is  decrease  in 
precipitation.  (Author's  abstract) 
W88-07630 


VARIABILITY  OF  MEAN  MONTHLY  TEM- 
PERATURES AND  SEMI-ANNUAL  PRECIPI- 
TATION TOTALS  IN  EUROPE  IN  RELATION 
TO  HEMISPHERIC  CIRCULATION  PAT- 
TERNS, 

Dept.  of  Meteorology,  Climatology  and  Hydrolo- 
gy, Univ.  of  Lodz,  Kosciuszki  21,  90-418  Lodz, 
Poland. 

K.  Kozuchowski,  and  K.  Marciniak. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  2.  p 
191-199,   March-April    1988.  4  fig,    1   tab,    18  ref. 

Descriptors:  •Climatology,  'Weather  data  collec- 
tions, 'Atmospheric  circulation,  'Mathematical 
studies,  'Europe,  'Weather  patterns,  'Rainfall, 
'Maps,  Wind,  Temperature,  Weather,  Atmospher- 
ic physics,  Zonal  index,  Prediction. 

The  influence  of  general  hemispheric  circulation 
on  European  temperature  and  precipitation  was 
investigated.  Data  from  the  period  1901-1976  were 
utilized:  the  monthly  frequencies  of  occurrence  of 
W,  E,  C  circulation  pattern  types  according  to  the 
Wangeheim-Girs  classification,  monthly  values  of 
pressure  differences  between  35  deg  and  65  deg  N 
(zonal  index),  mean  temperatures  of  January  and 
July  at  30  stations  in  both  the  warm  season  (May- 
October)  and  the  cold  season  (November-April) 
and  semi-annual  precipitation  totals  for  21  stations 
in  Europe  The  correlation  coefficients  between 
the  circulation  characteristics  and  climate  elements 
indicated  above  in  Europe  were  calculated.  Maps 
of  these  correlation  coefficients  were  produced, 
with  the  areas  of  their  statistical  significance.  The 
results  show  that  variability  of  temperature,  and 
also  partly  of  precipitation  in  Europe  are  signifi- 
cantly correlated  with  changes  of  circulation  pat- 
tern types.  January  temperature  also  depends  on 
the  zonal  index.  If  it  is  assumed  that  in  future,  until 
the  end  of  this  century,  an  increase  of  W  type 
frequency  and  a  decrease  of  C  circulation  pattern 
types  will  take  place.  Northern  and  some  central 
areas  of  Europe  arc  likely  to  change  from  conti- 
nental to  oceanic  climate  as  regards  temperature; 
precipitation  is  likely  to  increase  in  northern 
Europe.  (Author's  abstract) 
W88-07631 


PRECIPITATION  ACIDITY  AT  A  RURAL  SITE 
IN  NORTH  WALES, 

Institute  of  Terrestrial  Ecology,   Bangor,  Gwyn- 

edd,  Wales. 

B.  Reynolds. 

Weather  WTHRAL,  Vol.  42.  No.   8,  p  236-240 

August,  1987.  5  fig,  3  tab,  6  ref. 

Descriptors:  'Water  pollution  sources,  'Chemistry 
of  precipitation,  *Acid  rain,  'Wales,  'Rural  areas, 
'Data  collections,  Rainfall,  Chemical  properties. 
Hydrogen  ion  concentration.  Distribution,  Fre- 
quency distribution,  Acidity. 

Daily  rainfall  data  are  presented  for  a  year  at  a 
rural  site  in  North  Wales.  Analysis  of  the  data  has 
identified  some  of  the  factors  affecting  rainfall 
acidity  at  the  site  and  confirms  observations  made 
at  other  sites  in  the  UK.  Total  rainfall  between 
June  1,  1984  and  May  31,  1985  was  1,405  mm  with 
127  rain  days.  The  rainfall  weighted  mean  pH  for 
the  period  was  4.73,  with  the  most  acid  rainfall 
having  a  pH  of  3.46.  There  is  a  general  inverse 
relationship  between  hydrogen  ion  concentration 
and  rainfall  amount.  Rainfall  was  less  episodic  than 
deposited  acidity,  indicating  that  the  episodicity  of 
hydrogen  ion  deposition  cannot  be  explained 
simply  by  the  rainfall  pattern.  Six  days  were  re- 
sponsible for  30%  of  the  deposition;  they  were 
characterized  by  very  high  acidity  and  low  rain- 
fall, possibly  caused  by  precipitation  along  a  fron- 
tal zone  at  the  periphery  of  a  polluted  air  mass. 
Two  days  were  characterized  by  lower  acidities 
but  relatively  large  amounts  of  rain,  possibly 
caused  by  slow-moving  frontal  systems  where  con- 
vergence of  moist  low-level  air  produced  heavy 
and  prolonged  rainfall.  A  study  of  48-hr  back 
trajectories  for  the  days  of  highest  deposition  indi- 
cates that  continental  sources  may  contribute  to 
pollution  in  Britain.  (Doria-PTT) 
W88-07644 


RAINDROPS,  AIR  POLLUTION  AND  BURST- 
ING BUBBLES, 

Ecole  Nationale  Superieure  de  Techniques  Avan- 

cees,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07645 


INFLUENCE  OF  THE  TIDE  ON  RAINFALL  IN 
A  TIDAL  AREA, 

Institute  of  Earth  Sciences,  Amsterdam. 

H.  F.  Vugts. 

Weather  WTHRAL,  Vol.  42.  No.  11,  p  342-346, 

November,  1987.  2  fig,  1  tab,  3  ref. 

Descriptors:  'Tidal  effects,  'Rainfall,  'Tidal  flats, 
'Estuaries,  Weather,  Tides,  Temperature,  Rainfall 
intensity,  Depth-area-duration  analysis,  Distribu- 
tion, Annual  distribution. 

Meteorological  variables  were  analyzed  from  a 
station  on  the  'Wadden'  islands  in  the  northern 
Netherlands  to  investigate  the  observation  that 
thunderstorms  (usually  from  the  south)  do  not 
cross  the  tidal  fiats  when  there  is  a  high  tide.  Air 
temperature,  relative  humidity,  windspeed  and  di- 
rection, rainfall,  sunshine,  global  radiation,  and  air 
pressure  were  measured  between  September,  1971 
and  August,  1985.  To  detect  any  significant  influ- 
ence of  tidal  flats  on  the  depth  and  duration  of 
rainfall,  data  were  divided  into  four  groups  using 
the  parameters  high  tide  (HT).  low  tide  (LT),  wind 
from  the  mainland  (LB),  and  wind  from  the  North 
Sea  (SB),  resulting  in  the  combinations  HTLB, 
HTSB,  LTLB,  and  LTSB  For  each  month,  the 
difference  in  rainfall  depth  and  duration  was  calcu- 
lated between  the  situations  HTLB  and  LTLB. 
Data  were  checked  by  'reverse  investigations'  and 
controls.  It  is  concluded  that  both  rainfall  depth 
and  intensity  are  influenced  by  tides  on  the  island 
of  Shiermonnikoog.  (Doria-PTT) 
W88-07646 


HOW  OFTEN  DOES  IT  RAIN  WHERE  YOU 
LIVE, 

N.  J.  Doesken,  and  W.  P.  Eckrich. 

Weatherwise  WTHWA2,  Vol.  40,  No.  4,  p  200- 

203,  July-August,  1987  4  fig,  I  tab. 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


Descriptors:  •Rainfall  distribution,  *Weather, 
•Precipitation,  'Climatology,  Distribution,  Annual 
distribution,  United  States,  Temporal  distribution. 

Although  data  on  average  annual  precipitation 
amounts  for  different  regions  are  readily  available, 
what  really  matters  for  human  comfort  and  sched- 
uling is  how  often  it  precipitates  and  at  what  time 
of  day.  Published  National  Weather  Service  sum- 
maries for  the  1951-1960  period  were  used  to  de- 
termine the  average  annual  hours  of  precipitation 
for  100  selected  major  cities  and  airports  in  the 
United  States.  The  percentage  of  total  hours  with 
measurable  precipitation  in  an  average  year  was 
determined.  The  majority  of  the  country  has  meas- 
urable precipitation  in  less  than  6%  of  an  average 
year;  Portland,  Oregon  has  the  highest  frequency 
(11.5%).  Moderate  and  heavy  precipitation  occur 
much  less  frequently  than  light  precipitation,  with 
0.1  in  or  more/hr  occurring  >  1%  of  the  time  only 
in  the  eastern  half  of  the  country.  The  most  heavy 
rain  hours  were  found  in  New  Orleans,  Charleston 
(SC),  and  Miami.  Trace  amounts  of  precipitation 
occur  more  often  than  measurable  amounts  over 
most  of  the  country.  Patterns  of  precipitation  fre- 
quency are  discussed.  It  is  concluded  that  percep- 
tion of  climate  is  often  dominated  more  by  fre- 
quency than  by  amount.  (Doria-PTT) 
W 88-07647 


SIMPLE  MOIST  MODEL  RELEVANT  TO  THE 
ORIGIN  OF  INTRASEASONAL  DISTURB- 
ANCES IN  THE  TROPICS, 

Research  Institute  for  Applied  Mechanics,  Kyushu 

University,  Kasuga  816,  Japan. 

T.  Yamagata. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  65,  No.  2,  p  153-165,  April,  1987.  8 

fig,  38  ref,  2  append.  Japan  Min.  Educ.  Sci.  Culture 

Contract  No.  61302024. 

Descriptors:  *Model  studies,  'Atmosphere  physics, 
•Meteorology.matology,  *Tropic  zone,  *Weather, 
Convection,  Shallow  water,  Mathematicaltions, 
Temperature,  Climatic  zones,  Wind,  Buoyancy, 
Heating,  Cyclones,  Storms. 

A  simple  moist  model  of  some  basic  properties 
relevant  to  the  origin  of  the  intraseasonal  disturb- 
ances in  the  tropics  was  constructed  by  use  of  the 
linear  shallow-water  equations  on  a  sphere.  The 
mutual  interaction  of  equatorial  dynamics  and  con- 
vective  activity  was  demonstrated  by  releasing  lo- 
calized, initial  anomalies  for  either  temperature  or 
velocity.  It  was  found  that  there  are  two  intrinsic 
ways  of  large-scale  moist  adjustment  processes  in 
the  tropics.  First,  it  was  shown  that  the  active 
heating  region  associated  with  the  convergence  of 
low-level  winds  propagates  eastward  spontaneous- 
ly with  expansion  of  the  zonal  scale  of  the  velocity 
field.  The  phase  speed  of  this  organized  pattern  is 
much  smaller  than  that  reduced  by  the  conver- 
gence-dependent heating.  These  results  are  consist- 
ent with  recent  studies  of  the  30-50  day  oscillation 
in  the  tropics.  Second,  the  model  also  demonstrates 
that  the  burst  of  westerly  winds  may  excite  a 
westward  propagating  cross-equatorial  cyclone 
pair  more  easily  than  the  burst  of  easterly  winds. 
This  vortex  pair  is  mainly  composed  of  the  gravest 
Rossby  waves  with  moist  processes  and  is  quite 
similar  to  the  long-lived  synoptic  cyclone  pair 
often  observed  over  the  warm  SST  region  in  the 
tropics.  (Author's  abstract) 
W88-07681 


SIMULATION  OF  THE  TROPOSPHERIC  GEN- 
ERAL CIRCULATION  WITH  THE  MRI  AT- 
MOSPHERIC GENERAL  CIRCULATION 
MODEL:  PART  III.  THE  ASIAN  SUMMER 
MONSOON, 

Meteorological  Research  Institute,  Tsukuba,  Ibar- 
aki  305,  Japan. 
A.  Kitoh,  and  T.  Tokioka. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  65,  No.  2,  p  167-187,  April,  1987. 
14  fig,  2  tab,  37  ref,  append. 

Descriptors:  *Atmospheric  physics,  'Simulation, 
•Model  studies,  •Asia,  'Meteorology,  'Climatolo- 
gy, 'Monsoons,  'Weather,  Wind,  Distribution, 
Seasonal  distribution,  Temporal  distribution,  Flow, 
Heat  flow,  Groundwater,  Energy. 


An  Asian  summer  monsoon  simulated  by  a  5-layer 
tropospheric  general  circulation  model  (MRI- 
GCM-I)  is  described.  Gross  features  of  the  July 
circulations  are  well  simulated.  Although  the  de- 
tailed rainfall  distribution  in  the  monsoon  region  is 
not  well  reproduced,  the  time  evolution  of  the 
total  diabatic  heating  distribution  over  the  entire 
monsoon  region  was  reasonably  simulated.  Quasi- 
periodic  oscillations  are  found  in  the  model  mon- 
soon system.  Their  time  evolution  is  quite  similar 
to  that  previously  described,  although  the  simulat- 
ed oscillation  period  is  8-9  days.  The  oscillation 
period  seems  to  be  influenced  by  the  dominant 
quasi- 10  day  period  of  Kelvin  waves  found  in  the 
model  tropics.  As  a  result,  the  timing  of  the  mon- 
soon onset  coincides  with  one  of  the  favorable 
timings  for  the  intensification  of  the  upper  level 
easterlies  over  the  equatorial  Indian  Ocean  provid- 
ed by  the  Kelvin  wave.  Preceding  the  monsoon 
onset,  a  long-lasting  westward  moving  disturbance 
was  formed  in  the  model  lower  troposphere  in  the 
south  of  the  equator  over  the  Indian  Ocean.  Fur- 
ther studies  are  needed  to  confirm  the  reality  of 
this  disturbance  and  the  role  of  it  on  the  monsoon 
onset.  (Doria-PTT) 
W88-07682 

INSTANTANEOUS  DELINEATION  OF  CON- 
VECTIVE  RAINFALL  AREAS  USING  SPLIT 
WINDOW  DATA  OF  NOAA-7  AVHRR, 

Meteorological  Research  Institute,  Tsukuba,  Ibar- 

aki  305,  Japan. 

T.  Inoue. 

Journal  of  the  Meteorological   Society  of  Japan 

JMSJAU,  Vol.  65,  No.  3,  p  469-481,  June,  1987.  14 

fig,  2  tab,  25  ref. 

Descriptors:  'Meteorology,  'Convective  precipita- 
tion, 'Rainfall  area,  'Satellite  technology,  'Infra- 
red imagery,  'Clouds,  Precipitation,  Remote  sens- 
ing, Rainfall,  Weather,  Radar,  Statistical  analysis. 

A  feasibility  study  was  conducted  of  delineation  of 
convective  rainfall  area  using  the  split  window  (11 
micron  and  12  micron)  data  measured  by  the  Ad- 
vanced Very  High  Resolution  Radiometer 
(AVHRR)  on  board  NOAA-7.  Non-precipitating 
cirrus  clouds  and  low-level  cumulus  clouds,  which 
cause  an  erroneous  rainfall  area  delineation,  are 
objectively  distinguished  from  cumulonimbus 
clouds  by  the  split  window  data.  The  satellite 
rainfall  areas  are  defined  as  those  of  cumulus  and 
cumulonimbus  clouds  whose  tops  are  over  700  mb 
level.  The  satellite  rain-clouds  were  compared 
with  concurrent  radar  data  for  eight  cases.  The 
study  was  performed  over  the  area  of  33  deg  -  39 
deg  N  and  135  deg  -  141  deg  E  during  the  summer 
season  in  1984  by  taking  into  account  the  availabil- 
ity of  digital  radar  data  and  the  atmospheric  condi- 
tion for  convective  clouds.  Statistics  show  that  this 
method  is  better  than  the  conventional  single  infra- 
red method  by  12%  for  the  probability  of  detec- 
tion and  13%  for  the  false  alarm  ratio.  Significant 
improvement  in  rain  area  delineation  by  this 
method  in  comparison  with  the  single  infrared 
method  can  be  obtained  in  the  situation  where 
single  layer  cirrus  clouds  or  low-level  rain-clouds 
dominate  over  the  study  area.  (Author's  abstract) 
W88-07684 


EFFECTS  OF  SURFACE  ROUGHNESS  AND 
POROSITY  ON  THE  RIMING  OF  SNOW- 
FLAKES, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
T.  Matsuo. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  65,  No.  4,  p  635-647,  August,  1987. 
17  fig,  14  ref. 

Descriptors:  'Porosity,  'Rime,  'Snow,  'Meteorol- 
ogy, 'Clouds,  'Fluid  droplets,  Weather,  Atmos- 
pheric physics. 

Collision  experiments  were  conducted  with  model 
snowflakes  suspended  on  the  end  of  a  needle  in  a 
vertical  wind  tunnel  to  examine  the  effects  of 
surface  roughness  and  porosity  of  snowflakes  on 
their  collection  efficiency  for  cloud  droplets.  The 
snowflake  models  were  disks  with  small  glass 
beads  attached  to  their  surface  (roughness)  or  rec- 
tangular holes  evenly  spaced  on  their  surface  (po- 


rosity). The  models  were  exposed  to  an  airflow 
carrying  saline  water  droplets  or  spherical  glass 
particles.  The  effects  of  roughness  and  porosity 
were  deduced  from  counting  the  numbers  of  parti- 
cles captured  on  the  model  surface  or  from  analyz- 
ing the  motion  of  the  particles  around  the  models. 
It  was  shown  that  the  collection  efficiency  was 
enhanced  by  these  effects,  especially  in  a  small 
inertia  region.  Very  small  particles,  which  could 
not  be  scavenged  on  the  basis  of  impaction  theory, 
were  captured  by  the  models  owing  to  these  ef- 
fects. The  effect  of  the  porosity  generally  was 
larger  than  that  of  roughness.  It  is  concluded  that 
actual  falling  snowflakes  can  gather  more  cloud 
droplets  in  the  smaller  sizes  than  might  be  expected 
from  traditional  impaction  theory.  (Author's  ab- 
stract) 
W88-07685 


DEVELOPMENT      OF     CLOUD      PARTICLE 
VIDEO  SONDE, 

Meteorological  Research  Institute,  Tsukuba,  Ibar- 

aki  305,  Japan. 

M.  Murakami,  T.  Matsuo,  T.  Nakayama,  and  T. 

Tanaka. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,   Vol.   65,   No.   5,   p  803-809,   October, 

1987.  10  fig,  1  tab,  12  ref. 

Descriptors:    'Remote   sensing,    'Cloud    physics, 
'Technology,  'Weather,  Clouds. 

A  special  sonde  for  measuring  cloud  particles  was 
developed.  The  sonde,  called  a  Cloud  Particle 
Video  Sonde  (CPVS),  has  a  small  TV  camera,  and 
transmits  images  of  cloud  particles  from  7  microns 
to  1,000  microns  in  diameter  over  a  1.6  GHz 
microwave  link  to  a  ground  station.  Observations 
show  that  the  CPVS  provides  high-quality  images 
of  cloud  particles  at  altitudes  up  to  12  km  MSL. 
The  number  concentration  of  cloud  particles  and 
the  variation  of  their  size  distribution  with  height 
can  be  calculated  from  the  collection  efficiency  of 
the  CPVS  for  water  droplets  as  determined  from  a 
laboratory  experiment.  (Author's  abstract) 
W88-07686 


VARIATIONS  IN  THE  ONSET  OF  THE 
SUMMER  MONSOON  OVER  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 

I.  Subbaramayya,  O.  S.  R.  U.  Bhanu  Kumar,  and 
S.  Vivekanandababu. 

Meteorological  Magazine  MTMGA5,  Vol.  116, 
No.  1383,  p  309-317,  October,  1987.  6  fig,  1  tab,  18 
ref. 

Descriptors:  'Meteorology,  'Climatology,  'Mon- 
soons, 'India,  'Temporal  distribution,  'Snow 
cover,  Wind,  Distribution. 

The  trend  and  quasi-periodicity  of  the  variability  in 
the  onset  of  the  summer  monsoon  over  India  were 
examined  for  the  years  1956  to  1983,  using  linear 
regression  analysis,  power  spectrum  analysis,  satel- 
lite-derived monthly  mean  snow-cover  data,  and 
correlation  analysis.  It  was  found  that  there  has 
been  a  delaying  trend  in  the  date  of  onset  over 
India,  and  a  similar  increasing  trend  in  the  snow 
cover  over  the  northern  hemisphere,  Eurasia,  and 
the  Himalayas  during  1967-80.  These  trends  are 
consistent  with  the  decreasing  trend  in  temperature 
of  the  northern  hemisphere  as  well  as  India  and  the 
absence  of  similar  trends  in  temperature  in  the 
southern  hemisphere  observed  in  the  recent  past. 
Power  spectra  of  the  onset  dates  show  large  power 
in  the  2.0  to  2.5  years  which  could  be  associated 
with  the  effect  of  quasi-biennial  oscillation.  Signifi- 
cant power  peaks  in  the  6-  to  8-year  period  in 
northwest  India  and  adjoining  areas  are  also 
present,  as  in  a  16-year  period  in  the  south  penin- 
sula onset  dates.  For  February  snow  cover,  there  is 
a  significant  period  at  5  years.  Snow  covers  in 
February  show  positive  correlations  with  the  onset 
dates,  especially  in  central  India.  (Doria-PTT) 
W88-07687 


REMOTE  AND  IN  SITU  OBSERVATIONS  OF 
SIERRA      NEVADA      WINTER      MOUNTAIN 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

CLOUDS:  RELATIONSHIPS  BETWEEN  ME- 
SOSCALE  STRUCTURE,  PRECIPITATION 
AND  LIQUID  WATER, 

U.S.  Bureau  of  Reclamation,  Auburn,  California. 
D.  W  Reynolds,  and  A.  P.  Kuciauskas. 
Journal  of  Applied  Meteorology  JAMOAY,  Vol 
27,  No.  2,  p  140-156,  February  1988.  14  fig,  1  tab, 
38  ref,  append.  Bureau  of  Reclamations  Contract 
4-CR-8 1-03860. 

Descriptors:  'Cloud  seeding,  'Weather  modifica- 
tion, 'Cloud  physics,  'Precipitation,  'Storms, 
•Remote  sensing,  'Data  acquisition,  'Sierra 
Nevada,  Clouds,  Seasonal  variation,  'Mountains, 
•Weather  patterns,  Winter,  Sierra  Cooperative 
Pilot  Project,  Climatology,  Radar,  Microwaves, 
Satellite  technology,  Supercooling,  Rainfall, 
Weather  forecasting,  Forecasting,  Weather  modifi- 
cation, Measuring  instruments,  Radiometry,  Radio- 
sondes. 

A  small  subset  of  midaltitude,  midwinter  precipita- 
tion events  affecting  the  central  Sierra  Nevada  was 
analyzed.  These  examples  were  representative  of 
60%  of  the  storm  types  documented  during  the 
past  4  years  of  the  Sierra  Cooperative  Pilot 
Project.  The  structure  of  the  frontal  systems  was 
consistent  with  those  observed  in  the  U.S.  Pacific 
Northwest  and  in  the  British  Isles.  Data  were 
collected  with  the  following  instruments:  vertically 
pointing  microwave  radiometer,  conventional 
radar,  satellite  imagery,  and  detailed  time  cross 
sections  of  rawinsonde  data.  The  highest  concen- 
tration of  supercooled  liquid  water  occurred  after 
passage  of  an  upper  jet  with  accompanying  upper- 
level  front  or  surface  cold  anafronts  and/or  kata- 
fronts.  These  frontal  passages  led  to  decreasing 
cloud  thickness,  warming  cloud  tops,  decreasing 
precipitation  rate,  and  shallow  embedded  convec- 
tion over  the  mountain  range.  Discontinuities  in 
cloud  top  temperature,  rainbands,  and  decreasing 
echo  height,  associated  with  the  passage  of  the 
upper  jet  and  accompanying  front,  was  identified 
with  satellite  and  radar  several  hours  before  affect- 
ing the  Sierra  Nevada,  thus  providing  for  the  onset 
or  increase  in  supercooled  liquid  water.  These 
clouds  are  conducive  to  seeding  because  the  super- 
cooled liquid  water  exists  in  the  colder,  more  con- 
vective  airmass,  which  increases  the  dispersal  of 
seeding  materials  and  increases  the  activation  of 
the  silver  iodide  nucleant.  (Cassar-PTT) 
W88-07691 


RAINFALL  ENERGY  IN  EASTERN  AUSTRA- 
LIA: INTENSITY-KINETIC  ENERGY  RELA- 
TIONSHIPS FOR  CANBERRA,  A.C.T., 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
P.  I.  Kinnell. 

Australian  Journal  of  Soil  Research  ASORAB 
Vol.   25,   No.   4,   p   547-553,    1987.   2   fig,   9  ref. 

Descriptors:  'Rainfall,  'Kinetic  energy,  'Rainfall 
intensity,  Kinetics,  Precipitation  intensity,  Austra- 
lia, Erosion,  Comparison  studies,  Canberra,  Gun- 
nedah,  Mathematical  equations,  Rainfall  distro- 
meters,  Air  turbulence. 

Much  of  the  energy  causing  erosion  under  rainy 
conditions  is  derived  from  the  expenditure  of  kinet- 
ic energy  of  raindrops  as  they  hit  soil  and  surface- 
water  layers.  Rainfall  kinetic  energy  values  meas- 
ured with  a  Joss-Waldvogel  rainfall  distrometer 
near  Canberra  are  reported  and  compared  with 
other  data  obtained  in  Australia  using  the  same 
measurement  technique.  No  substantial  difference 
was  observed  in  the  relationships  between  rainfall 
intensity  and  kinetic  energy  at  two  inland  sites. 
Canberra  and  Gunnedah,  located  480  km  apart. 
Mathematical  equations  are  presented  that  allow 
reasonable  estimation  of  the  amount  of  rainfall 
energy  available  to  generate  erosion  in  much  of  the 
inland  area  of  south-eastern  Australia.  The  data 
provided  support  the  theory  that  the  inherent  in- 
stability of  large  raindrops  results  in  relatively  few 
large  raindrops  surviving  the  high  degree  of  air 
turbulence  that  is  associated  with  high  rainfall  in- 
tensities. (Wood-PTT) 
W88-07705 


Department  of  Environmental  Studies  and  Geog- 
raphy, Njala  University  College,  University  of 
Sierra  Leone,  Private  Mail  Bag,  Freetown,  Sierra 
Leone. 

For  primary  bibliographic  entry  see  Field  2J 
W88-07710 


STATISTICAL     STUDY     OF     THE     NORTH 
DAKOTA  CLOUD  MODIFICATION  PROJECT, 

Oklahoma  Univ.,  Norman.  Oklahoma  Climatologi- 

cal  Survey. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-07741 


MESOSCALE  ACID  DEPOSITION  MODEL- 
PRELIMINARY  APPLICATIONS  AND  A 
GUIDE  FOR  USER  INTERFACE, 

Iowa  Univ.,  Iowa  City.   Dept.  of  Chemical  and 

Materials  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07757 


EFFECTS  OF  RAINFALL  ON  THE  SEASONAL 
THERMOCLINE, 

Naval  Postgraduate  School,  Monterey,  CA. 
G.  H.  Garzon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A184-432. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Thesis  Submitted  for  Partial  Fulfillment  of  the 
Requirements  for  the  Degree  of  Master  of  Science 
in  Meteorology  and  Oceanography,  June  1987.  69 
p,  24  fig,  1  tab,  Href. 

Descriptors:  'Rainfall,  'Thermocline,  'Oceanogra- 
phy, 'Salinity,  'Thermal  stratification,  Mixing, 
Temperature,  Precipitation,  Marine  environment, 
Simulation  analysis,  Model  studies,  Seasonal  varia- 
tion. 

An  oceanic  planetary  boundary  layer  model  was 
used  to  determine  the  effects  of  fresh  water  flux  on 
the  seasonal  pycnocline  and  mixed  layer  at  Ocean 
Station  'P'  (50  N,  145  W).  First  sensitivity  of  the 
model  was  tested  by  constant  forcing  with  a  range 
of  values  of  precipitation  minus  evaporation.  Then 
realistic  forcing  with  daily  average  evaporation, 
monthly  average  precipitation  values,  observed 
winds  and  heat  fluxes  were  applied  to  the  mode! 
for  a  simulation  of  the  year  1967.  The  sensitivity 
study  revealed  that  precipitation  and  evaporation 
have  a  significant  impact  on  the  seasonal  evolution 
of  mixed  layer  depth  and  temperature,  even 
though  the  surface  heat  flux  is  not  changed.  The 
use  of  realistic  forcing  indicates  the  importance  of 
having  realistic  initial  salinity  profiles  in  such 
models.  This  is  especially  true  in  the  autumn  and 
winter  seasons  when  rainfall  reduces  seasonal 
mixed  layer  deepening  by  as  much  as  25  meters, 
representing  a  20%  change.  For  the  simulation  of 
the  year  1967,  the  model  predicted  values  of  salini- 
ty very  closely  follow  climatology  for  the  first  half 
of  the  year.  During  the  late  summer  and  fall, 
predicted  salinity  is  greater  than  suggested  by  the 
climatology  and  may  be  due  to  unrealistically 
steady  values  of  precipitation.  (Author's  abstract) 
W88-07778 


SOIL    LOSS    ESTIMATION:    A    MODELLING 
TECHNIQUE, 

Institute     of    Agricultural     Engineering,     Harare 

(Zimbabwe). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07897 


RAINFALL  CONDITIONS  AND  EROSIVITY  IN 
THE  NJALA  AREA  OF  SIERRA  LEONE, 


METHOD  FOR  REMOTE  SENSING  OF  PRE- 
CIPITABLE  WATER  VAPOR  AND  LIQUID  IN 
THE  ATMOSPHERE  USING  A  22-GHZ  RADI- 
OMETER, 

Aerospace  Corp.,  El  Segundo,  CA.   Lab.  Oper- 
ations. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-07959 


2C.  Snow,  Ice,  and  Frost 


DISTRIBUTION,  STRUCTURE,  AND  COMPO- 
SITION OF  FRESHWATER  ICE  DEPOSITS  IN 
BOLIVIAN  SALT  LAKES, 

San   Diego  State  Univ.,  CA.   Dept.  of  Biology 
S.  H.  Hurlbert,  and  C.  C.  Y.  Chang. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  271-299,  Jan- 
uary 1988.  6  fig,  8  tab,  36  ref. 

Descriptors:  'Salinity,  'Salt  lakes,  'Ice  deposits, 
•Bolivia,  'Limnology,  Playas,  Sediments,  Isotope 
studies,  Rainfall,  Spatial  distribution,  Lakes,  Boliv- 
ia. 

Freshwater  ice  deposits  are  described  from  seven, 
high  elevation  (41 17-4730  m),  shallow  (mean  depth 
<30  cm),  saline  (10-103  g/L)  lakes  in  the  south- 
western corner  of  Bolivia.  The  ice  deposits  range 
to  several  hundred  meters  in  length  and  to  7  m  in 
height  above  the  lake  or  playa  surface.  They  are 
located  near  the  lake  or  salar  margins;  some  are 
completely  surrounded  by  water,  others  by  playa 
deposits  or  salt  crusts.  Upper  surfaces  and  sides  of 
the  ice  deposits  usually  are  covered  by  20-40  cm  of 
white  to  light  brown,  dry  sedimentary  materials. 
Calcite  is  the  dominant  crystalline  mineral  in  these, 
and  amorphous  materials  such  as  diatom  frustules 
and  volcanic  glass  are  also  often  abundant.  Beneath 
the  dry  overburden  the  ice  occurs  primarily  as 
horizontal  lenses  1-1000  mm  thick,  irregularly  al- 
ternating with  strata  of  frozen  sedimentary  materi- 
als. Ice  represents  from  10  to  87%  of  the  volume  of 
the  deposits  and  yields  freshwater  (TFR  <3  g/L) 
when  melted.  Oxygen  isotope  ratios  for  ice  are 
similar  to  those  for  regional  precipitation  and 
shoreline  seeps  but  much  lower  than  those  for  the 
lakewaters.  Geothermal  flux  is  high  in  the  region 
as  evidenced  by  numerous  hot  springs  and  deep 
(3.0-3.5  m)  sediment  temperatures  of  5-10  deg  C. 
This  flux  is  one  cause  of  the  present  gradual  wast- 
ing away  of  these  deposits.  Mean  annual  air  tem- 
peratures for  the  different  lakes  probably  are  all  in 
the  range  of  -2  to  4  deg  C,  and  mean  midwinter 
temperatures  about  5  deg  C  lower.  These  deposits 
apparently  formed  during  colder  climatic  condi- 
tions by  the  freezing  of  low  salinity  porewaters  and 
the  building  up  of  segregation  ice  lenses.  (Author's 
abstract) 
W88-06996 


EVALUATION  OF  A  SNOWMELT  MODEL  IN 
A  BOREAL  FOREST,  (EVALUATION  D'UN 
MODELE  DE  FONTE  NIVALE  EN  FORET 
BOREALE), 

Laboratoire  d'Hydrologie  Forestiere,  Departement 
des  Sciences  Forestieres,  Faculte  de  Foresterie  et 
de  Geodesie,  Universite  Laval,  0830  Pavilion 
Vachon,  sainte-Foy,  Que.  G1K  7P4  (Canada). 
J.  Roberge,  J.  Stein,  and  A.  Plamondon. 
Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 
p  161-179,  January  15,  1988.  7  fig,  5  tab,  21  ref. 

Descriptors:  'Snowmelt,  *Snowpack,  'Forest  hy- 
drology, 'Model  studies,  Simulation,  Snow,  Dis- 
charge hydrographs,  Streamflow,  Temperature  ef- 
fects, Canada,  Fir  trees. 

SNOW- 17,  a  temperature-index  snowmelt  model 
was  tested  on  an  experimental  plot  in  a  boreal  fir 
forest,  80  km  north  of  Quebec  city.  Simulations 
were  produced  with  a  one  hour  time  step  for  the 
melt  seasons  of  1981  to  1985.  The  calibration  was 
done  with  1982  and  1984  data.  The  outputs  consid- 
ered were:  snowpack  water  equivalent,  cumulated 
outflow,  daily  outflow,  hourly  outflow  and  some 
characteristics  of  daily  hydrographs.  The  results 
were  verified  with  field  data  and  compared  with 
those  of  a  degree-day  model  previously  calibrated 
on  the  same  site.  The  calibration  modified  the  a- 
priori  attributed  values  of  the  model  parameters 
very  little.  Some  parameters  appeared  to  be  sensi- 
tive to  alteration  of  the  forest  cover  which  oc- 
curred during  the  test  period.  In  general  SNOW-17 
gave  an  accurate  and  precise  estimation  of  the 
considered  variables.  Some  weak  points  are  identi- 
fied. The  results  from  SNOW-17  stayed  consistent- 
ly better  than  those  provided  by  the  degree-day 
model.  SNOW-17  seems  to  be  an  efficient  snow- 
melt   model    especially    adequate    for    the    boreal 


WATER  CYCLE— Field  2 


Snow,  Ice,  and  Frost — Group  2C 


forest  environment  of  eastern  Canada.  (Author's 

abstract) 

W88-07304 


PILE  LOAD  TESTS  IN  SALINE  PERMAFROST 
AT  CLYDE  RIVER,  NORTHWEST  TERRITO- 
RIES, 

Hardy,  BBT  Limited,  221  -  18th  St.  S.E.,  Calgary, 

Alta.,  Canada  T2E  6J5. 

For  primary  bibliographic  entry   see   Field   8G. 

W88-07425 


ESTIMATION  OF  VOLUME  OF  SNOWMELT 
FROM  TEMPERATURE  OF  SNOW  LINE  AND 
RESIDUAL  SNOW  AMOUNT, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07523 


MICRO-METEOROLOGICAL  CONDITIONS 
FOR  SNOW  MELT, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Meteorologie 

und  Geophysik. 

M.  Kuhn. 

Journal  of  Glaciology  JOGLAO,  Vol.  33,  No.  113, 

p  24-26,  1987.  1  fig,  6  ref,  append. 

Descriptors:  'Snowmelt,  'Ice,  'Melting,  'Energy 
transfer,  *Glaciology,  Meteorology,  Micrometeor- 
ology,  Air  temperature,  Temperature,  Albedo,  Ra- 
diation, Solar  radiation,  Humidity. 

Conditions  at  the  exact  onset  and  exact  end  of 
snow  or  ice  melting  were  investigated,  using  air 
temperature,  humidity  and  radiation  (the  sum  of 
global  and  reflected  short-wave  plus  downward 
long-wave  radiation).  For  the  turbulent  exchange 
in  the  boundary  layer,  examples  were  computed 
with  a  transfer  coefficient  of  18.5  W  per  sq  m  per 
K,  which  corresponded  to  the  average  over  the 
ablation  period  on  an  Alpine  glacier.  Ways  to 
estimate  the  transfer  coefficient  for  various  degrees 
of  stability  were  presented  in  the  appendix.  Calcu- 
lations indicated  that  snow  may  melt  at  air  tem- 
peratures as  low  as  -10  C  and  may  stay  frozen  at 
temperatures  as  high  as  + 10  C.  (Cassar-PTT) 
W88-07535 


AIRBORNE  RIVER-ICE  THICKNESS  PROFIL- 
ING WITH  HELICOPTER-BORNE  UHF 
SHORT-PULSE  RADAR, 

Cold  Regions  Research  and  Engineering  Lab., 
Hanover,  NH. 

S.  A.  Arcone,  and  A.  J.  Delaney. 
Journal  of  Glaciology  JOGLAO,  Vol.  33,  No.  115, 
p  330-340,  1987.  14  fig,  2  tab,  14  ref.  U.S.  Army 
Cold  Regions  Research  and  Engineering  Labora- 
tory, River  Ice  Management  Program  of  Civil 
Works  Project  CWIS  32284. 

Descriptors:  *Ice  thickness,  *Data  acquisition, 
*River  ice,  'Aircraft,  'Remote  sensing,  'Radar, 
Tanana  River,  Yukon  River,  Ice  cover,  Frazil  ice, 
Microwaves,  Alaska. 

The  ice-thickness  profiling  performance  of  a  heli- 
copter-mounted short-pulse  radar  operating  at  ap- 
proximate center  frequencies  of  600  and  900  MHz 
was  assessed.  The  antenna  packages  were  mounted 
1.2  m  off  the  skid  of  a  small  helicopter  whose 
speed  and  altitude  were  varied  from  about  1.8  to  9 
m/s  and  3  to  12  m.  Clutter  from  the  helicopter 
offered  minimal  interference  with  the  ice  data. 
Data  were  acquired  in  Alaska  over  lakes  (as  a 
proving  exercise)  and  two  rivers,  whose  conditions 
varied  from  open  water  to  over  1.5  m  of  solid  ice 
with  numerous  frazil-ice  formations.  The  most 
readily  interpretable  data  were  acquired  when  the 
ice  or  snow  surface  was  smooth.  Detailed  surface 
investigations  on  the  Tanana  River  revealed  good 
correlations  of  echo  delay  with  solid  ice  depth,  but 
an  insensitivity  to  frazil-ice  depth  due  to  its  high 
water  content.  On  the  Yukon  River,  coinciding 
temporally  coherent  surface  and  bottom  reflections 
were  associated  with  solid  ice  and  smooth  surfaces. 
All  cases  of  incoherent  surface  returns  (scatter) 
occurred  over  ice  rubble  Rough-surface  scattering 
was  always  followed  by  the  appearance  of  bottom 


scattering  but.  in  many  cases,  including  a  hanging- 
wall  formation  of  solid  frazil  ice,  bottom  scattering 
occurred  beneath  coherent,  smooth-surface  reflec- 
tions. Areas  of  incoherent  bottom  scattering  inves- 
tigated by  drilling  revealed  highly  variable  ice 
conditions,  including  frazil  ice.  The  minimum  ice 
thickness  that  could  be  resolved  from  the  raw  data 
was  about  0.2  m  with  the  600  MHz  antenna  and  < 
0.15  m  with  the  900  MHz  antenna.  (Author's  ab- 
stract) 
W88-07536 


ACID  PULSES  FROM  SNOWMELT  AT  ACIDIC 

CONE  POND,  NEW  HAMPSHIRE, 

IEP,  Inc.,  Northborough,  MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07594 


CHEMICAL  COMPOSITION  OF  HOARFROST, 
RIME  AND  SNOW  DURING  A  WINTER  IN- 
VERSION IN  UTAH,  U.S.A., 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07605 


COMPOSITION  OF  ACIDIC  MELTWATERS 
DURING  SNOWMELT  IN  THE  SCOTTISH 
HIGHLANDS, 

Dept.  of  Oceanography,  The  Univ.,  Southampton 

S09  5NH,  U.K. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07610 


SYNOPTIC  CLIMATOLOGY  OF  ABLATION 
ON  A  NEW  ZEALAND  GLACIER, 

Environmental  Science,  Univ.  of  Auckland,  Auck- 
land, New  Zealand. 
J.  E.  Hay,  and  B.  B.  Fitzharris. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  2,  p 
201-215,  March-April   1988.  6  fig,  5  tab,  28  ref. 

Descriptors:  'Climatology,  'Ablation,  'Glaciers, 
•New  Zealand,  'Melting,  'Energy,  Radiation, 
Convection,  Weather  patterns,  Energy,  Maritime 
climate. 

Local  scale  ablation  and  energy  budget  measure- 
ments are  reported  for  the  Ivory  glacier  in  the 
Southern  Alps  of  New  Zealand  over  53  days 
during  two  consecutive  summer  periods.  Ablation 
averaged  38  mm/day,  but  varied  from  less  than  10 
mm/day  to  over  70  mm/day.  Radiation  supplied 
52%  of  the  energy  for  glacier  melt,  with  the  con- 
vective  fluxes  contributing  most  of  the  remainder. 
The  results  are  related  to  large  scale  synoptic 
weather  patterns  over  the  southwest  Pacific 
region.  Different  synoptic  situations  generate  dis- 
tinctive energy  budgets,  with  radiation  important 
during  southerly  circulation  patterns  and  the  con- 
vective  fluxes  relatively  more  important  with 
northerly  circulation  patterns.  These  findings  are 
discussed  in  the  context  of  the  retreat  of  New 
Zealand  glaciers  this  century  and  possible  circula- 
tion changes.  The  larger  scale  atmospheric  circula- 
tion also  controlled  the  relative  contributions  to 
melt  of  the  terms  of  the  energy  budget.  Net  radi- 
ation dominated  the  melt  budget  during  southerly 
flows,  but  the  convective  fluxes  and  associated 
nocturnal  melt  became  more  important  with  air- 
flows from  the  north-west  to  convective  fluxes  and 
associated  nocturnal  melt  became  more  important 
with  airflows  from  the  north-west  to  north-east. 
This  sensitivity  of  ablation  rate  and  energy  budget 
is  a  direct  consequence  of  the  glacier's  location  on 
the  flanks  of  a  major  alpine  chain  in  a  maritime 
setting.  The  long  term  behavior  of  the  Ivory  gla- 
cier appears  to  be  sensitive  to  the  frequency  of 
synoptic  weather  types  that  accompany  circulation 
changes  in  the  south-west  Pacific  region,  especially 
the  relative  strengths  of  the  westerlies  and  of 
blocking  anticyclones.  (Alexander-PTT) 
W88-07632 


EFFECTS  OF  SNOW  AND  ICE  ON  THE 
ANNUAL  CYCLES  OF  HEAT  AND  LIGHT  IN 
SAQVAQJUAC  LAKES, 

Department   of  Fisheries  and   Oceans,   Winnipeg 


(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07641 


SUPPLEMENTAL  NOTE  TO  THE  COMBINED 
ROLE  OF  KINEMATICS,  THERMODYNAM- 
ICS AND  CLOUD  PHYSICS  ASSOCIATED 
WITH  HEAVY  SNOWFALL  EPISODES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Atmospheric 

Science. 

A.  H.  Auer. 

Journal  of  the  Meteorological   Society  of  Japan 

JMSJAU,  Vol.  65,  No.  2,  p  299-301,  April,  1987.  1 

fig,  3  tab,  1  ref. 

Descriptors:  'Thermodynamics,  'Cloud  physics, 
'Snow,  'Climatology,  'Meteorology,  'Condensa- 
tion, Precipitation,  Atmospheric  physics,  Weather, 
Temperature,  Air  temperature,  Ice. 

A  mini-climatological  study  was  conducted  of 
upper  air  thermal  conditions  occurring  in  the  as- 
cending air  of  synoptic  circulations  which  yielded 
heavy  snowfall  amounts.  Results  strongly  support 
the  premise  of  Auer  and  White  (1982),  who 
claimed  that  regions  of  maximum  rate  of  conden- 
sate that  occur  near  the  level  of  nondivergence  at 
temperature  regimes  near  -15  C  must  be  suspect  for 
producing  heavy  snowfall  episodes.  Heavy  snow- 
falls are  expected  to  occur  in  regions  where  the 
level  of  nondivergence  (maximum  vertical  veloci- 
ties for  saturated  ascent)  is  coincident  in  elevation 
with  the  maximum  growth  rate  of  dendritic  ice 
crystals.  It  is  concluded  that,  for  heavy  snowfall, 
saturated  ascent  through  the  level  of  nondiver- 
gence must  be  confined  to  a  600  mb  temperature 
between  -13  C  and  -17  C.  (Doria-PTT) 
W88-07683 


EFFECTS  OF  SURFACE  ROUGHNESS  AND 
POROSITY  ON  THE  RIMING  OF  SNOW- 
FLAKES, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07685 


VARIATIONS     IN     THE     ONSET     OF    THE 
SUMMER  MONSOON  OVER  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07687 


BREAKUP  OF  SMALL  RIVERS  IN  THE  SU- 
BARCTIC, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

M.-K.  Woo,  and  R.  Heron. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
24,  No.  4,  p  784-795,  April  1987.   12  fig,  27  ref. 

Descriptors:  'Subarctic  zone,  'Ice,  'Ice  jams, 
'River  flow,  'Ice  breakup,  'Wetlands,  Snowmelt, 
Small  river  breakup,  James  Bay,  Hudson  Bay, 
Snow,  Rivers,  Canada,  Seasonal  variation. 

At  the  end  of  the  winter,  the  channels  of  small, 
subarctic  rivers  in  the  coastal  James  Bay  Lowland 
are  filled  with  snow,  river  ice,  and  icing.  The 
major  processes  associated  with  the  breakup  of 
these  rivers  include  the  melting  of  the  snow  coyer 
and  the  resultant  generation  of  meltwater,  the  im- 
poundment of  meltwater  runoff  by  snow  dams,  the 
disintegration  and  ablation  of  the  river  ice  cover, 
the  formation  and  dissipation  of  ice  jams,  and  an 
exchange  of  overland  and  channeled  flow  between 
the  rivers  and  their  adjacent  wetlands.  A  general- 
ization of  the  breakup  sequences  allows  a  qualita- 
tive prediction  of  the  events  for  specific  segments 
of  the  channel.  Findings  of  this  study  are  applica- 
ble to  the  many  small,  subarctic  rivers  that  fringe 
the  James  Bay  and  Hudson  Bay  Coasts.  (Author's 
abstract) 
W88-07935 


THERMAL  REGIME  OF  PEATLANDS  IN  SU- 
BARCTIC EASTERN  CANADA, 


Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07936 


SEDIMENTS  OF  ICE-DAMMED,  SELF-DRAIN- 
ING APE  LAKE,  BRITISH  COLUMBIA, 
Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07937 


ALBEDO  MODEL  FOR  SHALLOW  PRAIRIE 
SNOW  COVERS, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrolo- 
gy- 

D.  M.  Gray,  and  P.  G.  Landine. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
24,  No.  9,  p  1760-1768,  September  1987.  7  fig,  3 
tab,  17ref. 

Descriptors:  *Snow  cover,  'Prairies,  'Mathemati- 
cal models,  'Simulation,  'Albedo,  'Solar  radi- 
ation, 'Snowmelt,  'Ablation,  Algorithm,  Canada, 
Energy,  Grasslands. 

A  model  for  simulating  the  decrease  in  albedo  of 
melting  prairie  snow  covers  is  presented.  Its  appli- 
cation for  calculating  net  radiation  and  establishing 
the  time  of  melt  is  demonstrated.  It  is  expected  the 
routine  will  find  use  in  operational  systems  for 
synthesizing  and  forecasting  streamflow  runoff 
from  snowmelt.  The  model  is  based  on  point  and 
aerial  observations  of  incoming  and  reflected 
global  radiation  taken  from  February  1  to  the  end 
of  ablation  of  the  seasonal  snow  cover,  over  a  14- 
year  period,  in  the  open  grassland  area  of  western 
Canada.  For  complete  snow  covers  not  subject  to 
frequent  melt  events,  the  albedo-depletion  curve  is 
approximated  by  three  line  segments  of  constant 
slope  describing  the  periods  of  (1)  premelt  -  the 
months  preceding  the  occurrence  of  'active'  melt; 

(2)  melt  -  the  period  of  rapid  ablation  that  leads  to 
the  disappearance  of  the  seasonal  snow  cover;  and 

(3)  postmelt  -  the  days  following  melt.  An  algo- 
rithm of  the  model  is  developed  and  procedures 
for  defining  the  start  of  melt  and  albedo  depletion 
from  daily  inputs  of  net  radiation,  maximum  air 
temperature,  and  snow-cover  and  snowfall  depths 
are  described.  Data  are  presented  that  demonstrate 
close  agreement  between  simulated  and  measured 
albedo-depletion  curves  for  'deep'  (depth  >  25 
cm)  and  'shallow'  (depth  <  or  =  25  cm)  snow 
covers.  The  mean  difference  between  simulated 
and  measured  albedo  on  74  days  of  melt  over  7 
years  of  record  was  calculated  to  be  -0.0007  with  a 
standard  deviation  of  0.17.  The  model  is  applied 
for  calculating  daily  net  radiation  during  the  melt 
period.  This  analysis  makes  use  of  an  empirical 
relationship  to  estimate  net  radiation  from  the 
clear-sky  insolation,  sunshine  hours,  and  simulated 
albedo.  Comparison  of  the  differences  between 
simulated  and  measured  values  for  62  days  of  melt 
gave  a  mean  and  standard  deviation  of  0.49  and 
2.05  MJ/(sq  m  x  d),  respectively.  (Author's  ab- 
stract) 

W88-07938 


SEDIMENTATION  IN  ICE-DAMMED 

HAZARD  LAKE,  YUKON, 

Alberta  Univ.,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07939 


UPFREEZING  PROCESS:  EXPERIMENTS 
WITH  A  SINGLE  CLAST, 

Washington   Univ.,  Seattle.  Quaternary  Research 

Center. 

S.  P.  Anderson. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.   100,  No.  4,  p  609-621,  April   1988.   18  fig,  5 

tab,  42  ref.  NSF  Grant  DPP-8303630. 

Descriptors:  'Freezing,  'Thaw,  'Upfreezing,  'Soil 
water,  'Frost  heaving,  Physical  properties,  Silt, 
Frost,  Temperature  effects. 

Laboratory  experiments  yielding  detailed  tempera- 
ture and  displacement  measurements  of  a  90-mm 


clast  and  of  surrounding  frost-susceptible  silt 
during  repeated  freeze/thaw  cycling  clarify  the 
physics  of  the  upfreezing  process.  Upward  motion 
of  the  clast  initiates  when  the  freezing  isotherm  is  a 
significant  fraction  (.3-. 5)  of  the  way  down  the 
clast  is  then  strong  enough  to  balance  both  the 
clast  weight  and  the  cohesive  bond  between  the 
unfrozen  soil  and  the  clast.  A  cavity  opens  below 
the  clast  during  the  freeze.  Its  partial  infilling  pre- 
vents the  clast  from  settling  to  its  original  position 
at  the  end  of  the  thaw  cycle.  The  magnitude  of  net 
clast  displacement  after  a  complete  freeze/thaw 
cycle  depends  on  (1)  the  frost  heave  strain  in  the 
soil,  (2)  the  effective  dimensions  of  the  clast  that 
contact  unfrozen  soil  at  the  onset  of  clast  heave, 
and  (3)  the  fraction  of  the  clast's  freezing-cycle 
displacement  retained  at  the  end  of  the  thaw  cycle. 
The  temperature  in  the  clast  remains  very  close  to 
that  of  the  surrounding  soil,  contrary  to  common 
assumption;  however,  the  0  C  isotherm  does  ad- 
vance more  rapidly  through  the  clast  than  through 
the  soil.  (Author's  abstract) 
W88-07954 


2D.  Evaporation  and  Transpiration 


RELATIONSHIP  BETWEEN  WATER  USE  EF- 
FICIENCY AND  CUTICULAR  WAX  DEPOSI- 
TION IN  WARM  SEASON  FORAGE  CROPS 
GROWN  UNDER  WATER  DEFICIT  CONDI- 
TIONS, 

Faculty  of  Applied  Biological  Science,  Hiroshima 
Univ.,  Fukuyama,  Hiroshima,  720  Japan. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-06826 


ESTIMATION  OF  SURFACE  WATER  EVAPO- 
RATION RATES  BY  CONTINUOUS  RADIO- 
GAUGING, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Renewable  Resources. 
N.  N.  Barthakur,  and  J.  S.  Tomar. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  9,  p  1117-1130,  1987.  2 
fig,  2  tab,  15  ref. 

Descriptors:  'Evaporimeters,  'Gaging,  'Evapora- 
tion rate,  'Radioactivity  techniques,  'Soil  surfaces, 
Radioisotopes,  Radiometry,  Mathematical  models, 
Fluid  drops,  Drying,  Beta-rays,  Field  tests. 

A  beta-ray  gauge  system  was  used  to  estimate  the 
water  evaporation  rates  from  artificial  and  soil 
surfaces.  The  system  used  in  these  experiments 
consists  of  a  linear  arrangement  of  a  collimated 
point  source  of  thallium-204,  a  wet  surface  or  a 
wet  soil  sample  as  an  absorber,  and  a  Geiger- 
Mueller  detector.  The  predictions  of  a  mathemati- 
cal model  based  on  cylindrical  water  drops  agreed 
fairly  well  with  the  original  observations  of  such 
water  drops  on  soybean  leaves.  Because  the  model 
assumes  that  the  diameter  of  the  drop  remains 
constant  throughout  the  drying  process,  the  deter- 
mination of  the  rate  of  evaporation  of  water  re- 
duces to  one-dimensional  thickness  measurements 
with  time.  The  drying  time  of  a  surface  was  found 
to  be  highly  dependent  upon  whether  it  was 
wetted  with  drops  or  with  a  uniform  layer.  Gravi- 
metrically  determined  evaporation  rates  from  soil 
surfaces  were  highly  correlated  with  those  ob- 
tained by  the  beta-ray  gauge  under  various  envi- 
ronmental conditions.  Field  application  of  the  beta- 
ray  gauge  in  measuring  water  evaporation  rates  is 
suggested  on  the  basis  of  its  performance  in  the 
laboratory.  (Author's  abstract) 
W88-07183 


SEMI-EMPIRICAL  MODEL  FOR  CALCULAT- 
ING EVAPORATION  AND  TRANSPIRATION 
FROM  WETLAND  RICE, 

Division  of  Agricultural  and  Food   Engineering, 

Asian    Institute   of  Technology,    P.O.    Box   2754, 

Bangkok  10501,  Thailand. 

J.  R.  Jensen,  and  M.  M.  Rahman. 

Agricultural  and  Forest  Meteorology,  Vol.  41,  No. 

3/4,  p  289-306,  December  1987.  8  fig,  2  tab,  31  ref. 

Descriptors:  'Mathematical  models,  'Evapotran- 
spiration,     'Evaporation,     'Transpiration,     'Wet- 


lands, 'Rice,  Wind,  Leaves,  Net  radiation,  Specific 
conductivity,  Lysimeters,  Water  stress. 

A  model  for  evapotranspiration  (ET)  from  wetland 
rice  fields  was  formulated,  using  the  combination 
method  and  the  wind  functions  of  Penman  and 
Stigter  to  calculate  evaporation  and  transpiration, 
respectively.  Partitioning  of  total  evaporation 
among  the  two  surfaces,  water  and  crop,  was 
accomplished  by  assuming  an  exponential  extinc- 
tion of  net  radiation  with  leaf  area  index,  and  by 
introducing  into  the  aerodynamic  terms  empirical 
aerodynamic  efficiency  functions,  representing  the 
ratio  of  aerodynamic  conductance  in  the  presence 
of  the  other  surface  to  conductance  when  the 
surface  is  present  alone.  These  two  functions  were 
calibrated  and  the  model  tested  on  a  dry  season 
lysimeter  field  investigation,  including  measure- 
ment of  evaporation,  transpiration,  and  evapotran- 
spiration. Although  the  model  was  not  tested  on  a 
truly  independent  dataset,  it  was  concluded  that 
when  accumulating  daily  estimates  over  5-day  pe- 
riods, the  model  performed  well  with  an  ET  esti- 
mation error  of  6%.  The  aerodynamic  efficiency 
functions  remained  constant  in  the  period  25-84 
days  after  transplanting,  at  values  of  0.58  (water) 
and  0.75  (crop),  and  it  was  concluded  that  aerody- 
namically,  the  rice  crop  reached  full  cover  at  a  leaf 
area  index  of  about  1.5,  but  energetically  at  a  leaf 
area  index  of  3.  During  the  same  period,  evapora- 
tion was  1.4  mm/day  and  transpiration  6.1  mm/ 
day,  with  a  peak  during  flowering  of  9.0  mm/day. 
For  the  entire  crop  season,  it  was  estimated  that 
evaporation  contributed  about  1/3  of  ET.  The 
importance  of  surface-water  evaporation,  when 
analyzing  water  stress  situations  and  for  formulat- 
ing a  soil-plant-atmosphere  concept  applicable  to 
wetland  rice,  is  pointed  out.  (Author's  abstract) 
W88-07185 


INFLUENCE  OF  INSTALLATION  PRACTICES 
ON  EVAPORATION  FROM  SYMON'S  TANK 
AND  AMERICAN  CLASS  A-PAN  EVAPORI- 
METERS, 

Hydrological   Research   Institute,   Department  of 

Water  Affairs,  Private  Bag  X313,  Pretoria,  0001, 

Republic  of  South  Africa. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07186 


SYNOPTIC  EVAPOTRANSPIRATION  MODEL 
APPLIED  TO  TWO  NORTHERN  FORESTS  OF 
DIFFERENT  DENSITY, 

B.  Bringfelt,  and  A.  Lindroth. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 

p  185-201,  30  November  1987.  6  fig,  4  tab,  32  ref. 

Descriptors:  'Evapotranspiration,  'Synoptic  anal- 
ysis, 'Mathematical  models,  'Forests,  'Forest  hy- 
drology, 'Transpiration,  'Interception,  Intercep- 
tion loss,  Energy,  Throughfall,  Precipitation,  Esti- 
mating equations,  Bowen  ratio,  Penman  equation, 
Rutter's  equation,  Leaves,  Stomatal  transpiration. 

The  aim  of  this  study  was  to  develop  and  test  a 
model  at  one  site  and  apply  it  to  another  site  where 
validation  data  such  as  transpiration  and  intercep- 
tion were  available.  The  model  was  based  on  the 
Penman  combination  equation  for  transpiration 
and  on  Rutter's  equation  for  interception  evapora- 
tion. The  transpiration  was  estimated  from  energy 
balance/Bowen  ratio  measurements  at  both  sites 
and  the  interception  evaporation  was  estimated 
from  measurements  of  throughfall  and  gross  pre- 
cipitation. Total  evapotranspiration  calculated  by 
the  model  was  within  10%  of  the  evapotranspira- 
tion of  the  application  site  when  using  parameters 
estimated  from  the  test  site  data.  However,  this 
agreement  was  apparent  in  the  sense  that  the 
model  underestimated  the  transpiration  by  about 
20%  and  overestimated  the  interception  evapora- 
tion by  about  60%.  An  attempt  was  made  to  derive 
an  independent  parameter  set  on  the  basis  of  the 
test  site  values.  The  parameter  determining  the 
magnitude  of  the  surface  resistance  was  scaled 
with  respect  to  the  difference  in  leaf  area  index 
between  the  forests  and  with  respect  to  the  relative 
differences  in  stomatal  resistance  between  the  dif- 
ferent species.  Using  this  modified  parameter  set 
resulted  in  a  50%-  underestimation  of  the  transpira- 
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tion.  It  is  concluded  that  factors  other  than  forest 
density  and  species  were  responsible  for  the  scaling 
of  the  surface  resistance  between  different  forests. 
(Author"s  abstract) 
W88-07201 


ESTIMATION  OF  AVERAGE  AREAL  EVAPO- 
TRANSPIRATION:  PROPOSAL  TO  MODIFY 
MORTON'S  MODEL  BASED  ON  THE  COM- 
PLEMENTARY CHARACTER  OF  ACTUAL 
AND  POTENTIAL  EVAPOTRANSPIRATION, 
International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 
G.  Kovacs. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 
p  227-240,  30  November  1987.  4  fig,  29  ref. 

Descriptors:  'Evapotranspiration,  'Estimating 
equations,  'Mathematical  models,  'Morton  model, 
•Evapotranspiration  potential,  Soil-water-plant  re- 
lationships, Radiation,  Ventilation,  Hydrology. 

Actual  areal  evapotranspiration  has  paramount  im- 
portance in  hydrology,  but  an  estimation  method 
easily  applicable  in  practice  and  providing  accepta- 
ble accuracy  is  still  missing.  The  concept  based  on 
the  complementary  character  of  actual  and  poten- 
tial evapotranspiration  provides  a  promising 
method  of  estimating  the  areal  evapotranspiration 
average  without  requiring  the  detailed  investiga- 
tion of  plant-soil-water  systems.  The  first  model 
based  on  this  concept  was  proposed  by  Morton. 
Morton's  model  can  be  simplified  by  introducing  a 
slight  modification  to  the  starting  hypothesis;  an 
important  characteristic  of  the  model  derived  in 
this  way  is  the  different  interpretation  of  the  space- 
scale  used  for  calculation  of  the  radiation  and 
ventilation  terms.  The  purpose  of  this  paper  is  to 
promote  the  better  understanding  and  the  wide 
application  of  this  method  by  analyzing  some  open 
questions  of  the  complementarity  theory,  such  as: 
Are  the  assumptions  used  in  simplifying  the  origi- 
nal model  acceptable.  What  is  the  size  of  the  area 
that  can  be  characterized  from  the  data  of  a  single 
meterological  station.  What  is  the  best  method 
(simple  enough  yet  providing  acceptable  accuracy) 
for  the  estimation  of  the  radiation  term.  (Shidler- 
PTT) 
W88-07203 


MOVEMENT  OF  ISOTOPES  OF  WATER 
DURING  EVAPORATION  FROM  A  BARE 
SOIL  SURFACE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Adelaide  (Australia).  Div.  of  Soils. 

G.  R.  Walker,  M.  W.  Hughes,  G.  B.  Allison,  and 

C.  J.  Barnes. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 

p   181-197,   February   15,   1988.   5   fig,    10  ref,   3 

append. 

Descriptors:  'Stable  isotopes,  'Evaporation,  'Air- 
earth  interface,  'Isotope  studies,  'Evaporation, 
'Physical  properties,  Evaporation  rate,  Soil  water, 
Mathematical  studies. 

Stable  isotopes  of  water  (H2,  018)  at  natural  levels 
were  used  to  measure  steady-state  evaporation 
from  soil  surfaces  in  situations  where  other  tech- 
niques would  fail.  In  an  effort  to  generalize  the 
technique,  the  movement  of  isotopes  during  non- 
steady  evaporation,  especially  during  second-stage 
evaporation  were  investigated.  Equations  describ- 
ing the  isotope  profiles  were  developed;  it  was 
found  that  the  isotope  concentration  is  a  function 
of  the  Bolzmann  variable  (depth  time  to  the  -  1/2 
power).  The  equations  were  then  solved  under  the 
assumption  that  the  evaporation  front  is  narrow. 
Seven  packed  sand  columns  were  allowed  to  evap- 
orate under  controlled  conditions  and  then  sec- 
tioned for  analysis  of  water  content  and  isotopic 
composition.  The  results  agree  generally  with  the 
theory  but  there  are  difficulties  with  using  isotopes 
to  estimate  cumulative  evaporation.  (Author's  ab- 
stract) 
W88-07305 


TRANSPIRATION  OF  AN  OAK  FOREST  AS 
PREDICTED  FROM  POROMETER  AND 
WEATHER  DATA, 


Department  of  Physical  Geography  and  Soil  Sci- 
ence, State  University  of  Groningen,  Melkwey  1, 
9718  EP  Groningen  (The  Netherlands). 
A.  J.  Dolman. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  225-234,  February  15,  1988.  3  fig,  2  tab,  21  ref. 

Descriptors:  'Transpiration,  'Forests,  'Lysi- 
meters,  'Stomatal  transpiration,  Model  studies, 
Evapotranspiration,  Soil  moisture,  Aeration  zone, 
Porometry,  Mathematical  equations,  Oak  trees. 

Transpiration  of  an  oak  forest  located  on  one  of 
the  Castricum  lysimeters  was  predicted  from  the 
Penman-Monteith  equation  and  a  model  of  canopy 
conductance  based  on  porometer  measurements  of 
stomatal  conductance.  An  upper  limit  to  daily  tran- 
spiration of  2.1  mm  was  introduced  to  regulate 
daily  water  loss.  The  model  predicts  transpiration 
to  within  10%  of  observed  losses  on  a  seasonal 
basis.  From  measurements  of  soil  moisture  content 
and  groundwater  depth  it  appeared  that  the  trees 
first  depleted  the  unsaturated  zone  and  only  when 
this  moisture  reservoir  was  emptied,  started  to  use 
water  from  the  saturated  zone.  The  introduction  of 
an  upper  limit  to  daily  transpiration  improved  the 
model  drastically.  The  trees  on  the  lysimeter  were 
very  small  and  thin.  It  may  be  that  the  water 
storage  in  stems,  roots,  and  foliage  is  not  sufficient 
to  maintain  high  transpiration  rates.  After  sustain- 
ing 2. 1  mm  of  transpiration,  a  level  of  leaf  water 
potential  is  reached  at  which  stomatal  closure 
occurs.  (Friedmann-PTT) 
W88-07308 


COMPARISON  OF  TWO  RECENT  MODELS 
FOR  ESTIMATING  ACTUAL  EVAPOTRAN- 
SPIRATION USING  ONLY  REGULARLY  RE- 
CORDED DATA, 

Department   of  Environmental   Resources,   Cook 

College,  Rutgers  University,  New  Brunswick,  NJ 

08903  (U.S.A.). 

M.  F.  AH,  and  J.  A.  Mawdsley. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 

p  257-276,  September  15,  1987.  10  fig,  3  tab,  22  ref. 

Descriptors:  'Evapotranspiration,  'Mathematical 
models,  'Meteorological  data,  'Data  collection, 
United  Kingdom,  Mathematical  studies,  Model 
studies. 

An  advection-aridity  model  for  estimating  actual 
evapotranspiration  is  tested  with  over  700  days  of 
lysimeter  evapotranspiration  and  meteorological 
data  from  barley,  turf  and  rye-grass  from  three 
sites  in  the  U.K.  The  performance  of  the  model 
was  also  compared  with  the  API  model.  It  was 
observed  that  the  advection-aridity  model  overesti- 
mates nonpotential  evapotranspiration  and  tends  to 
underestimate  potential  evapotranspiration,  but 
when  tested  with  potential  and  nonpotential  data 
together,  the  tendencies  appear  to  cancel  each 
other.  On  a  daily  basis  the  performance  level  of 
this  model  is  found  to  be  of  the  same  order  as  the 
API  model:  correlation  coefficients  were  obtained 
between  the  model  estimates  and  lysimeter  data  of 
0.62  and  0.68  respectively.  For  periods  greater 
than  one  day,  generally  the  performance  of  the 
models  are  improved.  (Author's  abstract) 
W88-07563 


MICROCLIMATE  AND  ACTUAL  EVAPO- 
TRANSPIRATION IN  A  HUMID  COASTAL- 
PLAIN  ENVIRONMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-07565 


LAND-USE  CHANGES  AND  WATER  RE- 
SOURCES IN  A  KARSTIC  MEDITERRANEAN 
REGION  (EVOLUTION  DE  L'OCCUPATION 
DES  TERRES  ET  RESSOURCES  EN  EAU  EN 
REGION  MEDITERRANEENNE  KARSTIQUE), 
Centre  National  de  la  Recherche  Scientifique, 
Montpellier  (France).  Centre  d'Etudes  Phytosocio- 
logiques  et  Ecologiques  Louis-Emberger. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07567 


Streamflow  and  Runoff — Group  2E 

CHARACTERIZING  WATER  USE  BY  IRRI- 
GATED WHEAT  AT  GRIFFITH,  NEW  SOUTH 
WALES, 

Centre   for   Irrigation  and   Freshwater   Research, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith,  N.S.W.  2680. 
For  primary  bibliographic  entry  see  Field  3F. 

W88-07702 


2E.  Streamflow  and  Runoff 


FISH  COMMUNITY  STRUCTURE  IN  RELA- 
TION TO  ACIDITY  IN  THREE  NOVA  SCOTIA 
RIVERS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06821 


DIEL  PERIODICITY  IN  DENSITY  OF  EPHE- 
MEROPTERA  NYMPHS  ON  STREAM  SUB- 
STRATA AND  THE  RELATIONSHIP  WITH 
DRIFT  AND  SELECTED  ABIOTIC  FACTORS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-06822 


OCCURRENCE  OF  GLOCHIDIA  IN  STREAM 
DRIFT  AND  ON  FISHES  OF  THE  UPPER 
NORTH  FORK  HOLSTON  RIVER,  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06836 


DROUGHT-RELATED  CHANGES  OF  GEO- 
MORPHOLOGIC  PROCESSES  IN  CENTRAL 
MALI, 

Smithsonian  Institution,  Washington,  DC.  Center 

for  Earth  and  Planetary  Studies. 

P.  A.  Jacobberger. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  100,  No.  3,  p  351-361,  March  1988.  11  fig,  2 

tab,  42  ref.  NASA  Contract  NAS5-28774. 

Descriptors:  'Drought,  'Geomorphology,  'Mali, 
'Arid  lands,  'Deserts,  'Topographic  mapping, 
•Satellite  technology,  'Aerial  photography, 
'Stream  erosion,  Albedo,  Aeolian  deposits,  Afri- 
can Sahel. 

Geomorphologic  evidence  exists  for  repetitive 
drought  conditions  in  the  African  Sahel;  within 
this  framework  of  broad  climatic  changes  through 
time,  the  1968-1985  drought  episodes  are  not  ab- 
normal. The  impact  of  recent  drought  on  the 
economies  and  environments  of  Sahelian  nations 
has  been  substantial,  however,  and  the  recovery 
capabilities  of  severely  damaged  lands  are  not  well 
known.  Study  of  the  geomorphology  and  surface 
processes  across  a  portion  of  Mali  provides  some 
constraints  on  the  responses  of  desert  fringe  fluvial 
systems  to  changing  environmental  conditions. 
Multitemporal  orbital  image  data  were  used  in 
combination  with  field  investigation  to  map 
drought-affected  soils,  and  to  document  changes  to 
both  fluvial  and  aeolian  processes  across  the  region 
of  study.  A  combination  of  statistical  methods 
yields  consistent  evidence  of  net  albedo  increases 
associated  with  particular  landforms  and  surface 
processes  over  a  nine-year  interval.  Although  aeo- 
lian processes  are  a  significant  transport  mecha- 
nism for  removal  and  redistribution  of  soil  materi- 
als, both  orbital  data  and  field  study  indicate  that 
fluvial  erosion  is  responsible  for  much  of  the  pri- 
mary topsoil  loss  and  landform  modification  in  this 
portion  of  the  Sahel.  (Author's  abstract) 
W88-06841 


PREDICTION  OF  TIDAL  SURGE  IN  LOWER 
CHESAPEAKE  BAY, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06853 
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Group  2E — Streamflow  and  Runoff 
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FRESHWATER  PULSE  -  A  NUMERICAL 
MODEL  WITH  APPLICATION  TO  THE  ST. 
LAWRENCE  ESTUARY, 

Physical  and  Chemical  Sciences  Branch,  Depart- 
ment of  Fisheries  and  Oceans,  Bedford  Institute  of 
Oceanography,  Dartmouth,  Nova  Scotia,  Canada, 
B2Y  4A2. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-06867 


NITRATE  ENHANCEMENT  OF  NITRIFICA- 
TION DEPTH  IN  SEDIMENT/WATER  MICRO- 
COSMS, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06886 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  DIVERTED  RIVERS  WITH 
A  LARGE  FLOW  REDUCTION  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Department  of  Biological  Sciences,  University  of 
Quebec  at  Montreal,  C.P.  8888,  Succ.  A,  Montreal, 
Quebec. 

For   primary   bibliographic   entry   see   Field   6G. 
W88-06895 


DISTRIBUTION  OF  BENTHIC  INVERTE- 
BRATES IN  ACID,  BROWN  WATER  STREAMS 
IN  THE  SOUTH  ISLAND  OF  NEW  ZEALAND, 

Canterbury   Univ.,   Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06901 


DISSOLVED  ORGANIC  CARBON  IN 
STREAMS  AND  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
J.  E.  Rutherford,  and  H.  B.  N.  Hynes. 
Hydrobiologia  HYDRB8,  Vol.  154,  p  33-48,  No- 
vember 16,  1987. 

Descriptors:  'Streams,  'Groundwater,  'Organic 
carbon,  'Water  quality,  Ontario,  Diurnal  variation, 
Salem  Creek,  Canagagigue  Creek,  Saugeen  River, 
Ontario,  Agricultural  watersheds. 

Minipiezometers  installed  at  different  vertical 
levels  within  the  streambed  (20-140  cm)  were  used 
to  study  temporal  and  spatial  variation  in  the  dis- 
solved organic  carbon  (DOC)  content  of  stream 
water  and  groundwater  in  three  southern  Ontario 
streams.  Groundwater,  as  represented  by  the 
streambed  samples,  contained  considerable  quanti- 
ties of  DOC,  but  variation  between  replicate  sam- 
ples was  high.  Diel  fluctuations  in  DOC  content  of 
stream  water  were  consistent  with  daytime  au- 
tochthonous production  and  night-time  uptake  by 
heterotrophs.  Water  from  the  streambed  neither 
consistently  diluted  nor  enhanced  stream  water 
levels  of  DOC.  At  some  stations  DOC  variation 
with  depth,  including  stream  water,  seemed  to  be 
largely  random.  At  other  stations,  DOC  concentra- 
tions from  the  deepest  piezometers  were  consist- 
ently higher  than  concentrations  at  intermediate 
depths,  suggesting  a  loss  of  DOC  from  deeper 
waters  to  overlying  sediments.  However,  at  these 
stations  DOC  concentrations  were  highest  at  20 
cm  and  at  the  surface.  Interflow  delivery  of  DOC 
to  the  shallow  layers  of  the  streambed  may  be  a 
significant  source  of  carbon  for  a  stream  ecosys- 
tem, especially  in  agricultural  areas.  Late  summer 
did  fluctuations  at  one  station  may  be  related  to 
changing  patterns  of  intermixing  of  stream  and 
groundwater  in  the  upper  layers  of  the  streambed 
as  governed  by  velocity  heads,  convective  cur- 
rents, and  evapotranspiration.  (Author's  abstract) 
W88-06902 


PARTICULATE  ORGANIC  MATTER  IN  A 
MOUNTAIN  STREAM  IN  THE  SOUTH-WEST- 
ERN CAPE,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy 

J   M   King,  J.  A.  Day,  B.  R.  Davies,  and  MP 
Henshall-Howard 


Hydrobiologia  HYDRB8,  Vol.  154,  p  165-187,  No- 
vember 16,  1987.  7  fig,  10  tab,  54  ref. 

Descriptors:  'Streams,  'Data  collections,  'Organic 
matter,  'Mountain  streams,  'Leaves,  Litter,  Ripar- 
ian vegetation,  Detritus,  Seasonal  variation. 

Organic  matter  was  studied  in  Langrivier,  a 
second-order  perennial  mountain  stream  in  the 
southwest  Cape,  South  Africa,  from  April  1983  to 
January  1986.  This  catchment  has  a  mediterranean 
climate  with  winter  rainfall.  The  vegetation  is 
sclerophyllous,  evergreen,  and  shrubby.  Leaf  fall 
in  this  community  is  seasonal,  occurring  in  spring 
(November)  as  stream  discharge  decreases.  Inputs 
of  allochthonous  detritus  to  the  stream  were  434- 
500  g/sq  m/yr;  calorific  inputs,  9,548-10,032  KJ/sq 
m/yr.  Benthic  organic  matter  (BOM)  was  retained 
on  the  streambed  during  summer  and  early  autumn 
(maximum  224  g/sq  m).  Early  winter  rains  in  May 
scoured  the  stream  almost  clean  of  benthic  detritus 
(winter  minimum  8  g/sq  m).  Coarse  BOM  and  fine 
BOM  constituted  46-64%  of  BOM  standing  stock; 
ultra-fine  BOM,  16-33%,  and  leaf  packs,  13-24%. 
The  mean  annual  calorific  value  of  total  BOM 
standing  stock  was  1709  KJ/sq  m.  Values  of  C:N 
ratios  decreased  with  decrease  in  BOM  particle 
size  (coarse  BOM,  27-100;  fine  BOM  25-27;  ultra- 
fine  BOM,  13-19)  with  no  seasonal  trends.  Al- 
though the  litter  input  and  calorific  value  of  the 
input  to  the  Langrivier  were  similar  to  those  of  like 
streams  in  other  parts  of  the  world,  the  retained 
BOM  was  markedly  lower.  This  was  attributed  to 
the  fast-flowing,  turbulent  nature  of  the  stream, 
which  responds  rapidly  to  the  very  powerful 
spates.  The  mean  unit  stream  power  was  calculated 
to  be  1.37  kg-m/sec  in  winter  and  0.18  kg-m/sec  in 
summer.  (Cassar-PTT) 
W88-06907 


NUISANCE  BIOMASS  LEVELS  OF  PERIPHY- 
TIC  ALGAE  IN  STREAMS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06917 


NITRATE    DEPLETION    IN   THE    RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

J.  Warwick,  and  A.  R.  Hill. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  231- 
240,  January  22,  1988.  3  fig,  3  tab,  40  ref. 

Descriptors:  'Streams,  'Fate  of  pollutants,  'Deni- 
trification,  'Nitrates,  'Riparian  waters,  Nitrogen 
removal,  Groundwater  movement,  Forest  hydrolo- 
gy- 
Field  enrichments  with  nitrate  in  two  spring-fed 
drainage  lines  within  the  riparian  zone  of  a  small 
woodland  stream  near  Toronto,  Ontario,  showed 
an  absence  of  nitrate  depletion.  Laboratory  experi- 
ments with  riparian  substrates  overlain  with  ni- 
trate-enriched solutions  revealed  a  loss  of  only  5- 
8%  of  the  nitrate  during  a  48-hour  incubation  at  12 
C.  However,  22-24%  of  the  initial  nitrate  was 
depleted  between  24  and  48  hours  when  a  second 
set  of  substrate  cores  was  incubated  at  20  C.  Short- 
term  (3-hour)  incubations  of  fresh  substrates 
amended  with  acetylene  were  used  to  estimate  in 
situ  denitrification  potentials,  which  varied  from 
0.05-3.19  microgram  N/g/day  for  organic  and 
sandy  sediments.  Denitrification  potentials  were 
highly  correlated  with  initial  nitrate  content  of 
substrate  samples,  implying  that  low  nitrate  levels 
in  groundwater  and  riparian  substrates  may  be  an 
important  factor  in  controlling  denitrification  rates. 
The  efficiency  of  nitrate  removal  in  spring-fed 
drainage  lines  is  also  limited  by  short  water  resi- 
dence times  of  <  1  hour  within  the  riparian  zone. 
These  data  suggest  that  routes  of  groundwater 
movement  and  substrate  characteristics  are  impor- 
tant in  determining  nitrate  depletion  within  stream 
riparian  areas.  (Author's  abstract) 
W88-06919 


USE  OF  LANDSAT  MULTISPECTRAL  SCAN- 
NER DATA  FOR  THE  ANALYSIS  AND  MAN- 


AGEMENT OF  FLOODING  ON  THE  RIVER 
SEVERN,  ENGLAND, 

Department  of  Geography,  University  of  Leices- 
ter, Leicester  LEI  7RH,  U.K. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-06974 


EXPERIMENTAL  ENRICHMENT  OF  A 
COASTAL  STREAM  IN  BRITISH  COLUMBIA: 
EFFECTS  OF  ORGANIC  AND  INORGANIC 
ADDITIONS  ON  AUTOTROPHIC  PERIPHY- 
TON  PRODUCTION, 

Limnotek  Research  and  Development  Inc.,  4035 
West   14th  Avenue,  Vancouver,  B.C.  V6R  2X3. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07097 


BASIC  HYDROLOGIC  STUDIES  FOR  ASSESS- 
ING IMPACTS  OF  FLOW  DIVERSIONS  ON 
RIPARIAN  VEGETATION:  EXAMPLES  FROM 
STREAMS  OF  THE  EASTERN  SIERRA 
NEVADA,  CALIFORNIA,  USA, 
Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-07101 


SUSPENDED  SEDIMENT  LOAD  AND  ME- 
CHANICAL EROSION  IN  THE  SENEGAL 
BASIN-ESTIMATION  OF  THE  SURFACE 
RUNOFF  CONCENTRATION  AND  RELATIVE 
CONTRIBUTIONS  OF  CHANNEL  AND  SLOPE 
EROSION, 

Centre  de  Sedimentologie  et  de  Geochimie  de  la 
Surface,  Institut  de  Geologie,  Rue  Blessig,  67084 
Strasbourg  Cedex,  France. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07108 


INDICES  OF  HYDROLOGICAL  DROUGHT  IN 
ISRAEL, 

Israel  Hydrological  Service,  P.O.  Box  6381,  Jeru- 
salem, Israel. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07114 


REPRESENTATION  OF  FLOWS  TO  PARTIAL- 
LY PENETRATING  RIVERS  FROM  LAYERED 
AND  ANISOTROPIC  AQUIFERS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07196 


ESTIMATING  FLOOD  PEAKS  FROM  SMALL 
RURAL  CATCHMENTS  IN  SWITZERLAND, 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

E.  Koella. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 

p  203-225,  30  November  1987.  14  fig,  39  ref. 

Descriptors:  'Flood  peak,  'Catchment  basins,  'Es- 
timating equations,  'Rational  formula,  'Rainfall- 
runoff  relationships,  'Prediction,  'Flood  forecast- 
ing, Hydrologie  systems,  Hydrology,  Data  inter- 
pretation, Runoff  forecasting,  Runoff  rates,  Storm 
runoff,  Slopes,  Traveltime,  Saturation  deficit,  Net 
rainfall,  Rainfall  intensity,  Rainfall  rate,  Runoff 
coefficient,  Gaging  stations,  Switzerland. 

Commonly-used  methods  of  estimating  floods  in 
Swiss  basins  are  still  in  a  form  proposed  decades 
ago.  Recent  investigations  aimed  at  understanding 
hydrological  systems,  together  with  the  availabil- 
ity of  more  extended  data  series,  lead  to  the  sug- 
gestion that  currently-used  methodologies  for  esti- 
mating design  floods  are  inadequate.  Based  on 
fundamental  hydrological  research  and  analysis  of 
data,  estimation  procedures  should  be  updated. 
This  paper  gives  an  outline  of  a  new,  physically- 
based  formula  for  predicting  runoff  rates  caused  by 
storm  rainfall.  Based  on  the  fundamentals  of  the 
Rational  Formula,  the  method  proposed  to  esti- 
mate peak  flows  was  established  according  to  the 
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following  assumptions:  (1)  only  hillslopcs  adjacent 
to  a  channel  contribute  to  peak  runoff;  (2)  critical 
duration  of  rainfall  depends  not  only  on  the  travel 
time  of  water  to  the  outlet  of  the  catchment  but 
also  on  the  time  needed  to  fill  up  saturation  deficits 
of  the  defined  contributing  area;  and  (3)  net  rainfall 
is  determined  by  subtraction  of  a  loss  rate  and 
therefore  does  not  depend  on  rainfall  intensity  (as 
it  does  in  the  case  of  introducing  a  peak  runoff 
coefficient).  The  proposed  method  was  calibrated 
against  the  discharge  data  from  about  170  Swiss 
gaging  stations  in  rural  catchments,  each  with  an 
area  up  to  100  sq  km.  (Author's  abstract) 
W88-07202 


WATER  TABLE  RISE  IN  A  SEMICONFINED 
AQUIFER  DUE  TO  SURFACE  INFILTRATION 
AND  CANAL  RECHARGE, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).  Dept.  of 
Water  Resources  and  Environmental  Engineering. 
S.  Mustafa. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 
p  269-276,  30  November  1987.  2  fig,  8  ref. 

Descriptors:  'Water  table  fluctuations,  'Surface- 
groundwater  relations,  *Artificial  recharge,  'Natu- 
ral recharge,  'Aquifers,  'Confined  aquifers,  'Irri- 
gation effects,  'Infiltration,  'Rainfall  infiltration, 
'Canal  seepage,  Mathematical  models,  Laplace 
equation,  Irrigation  canals,  Water  loss,  Water  table 
rise,  Unsteady  flow,  Seepage,  Recharge. 

In  most  places  where  irrigation  is  practiced,  water 
is  conveyed  to  the  fields  by  canals  that  are  long 
and  often  unlined,  with  attendant  problems  of  high 
water  loss  through  seepage  in  transit;  the  seepage 
water  would  gradually  lead  to  water  table  buildup 
from  an  initial  position  to  a  new  one.  In  many  cases 
surface  infiltration  will  also  contribute  to  replenish- 
ment of  the  water  table;  both  losses  from  irrigated 
fields  and  rainfall  may  contribute  to  such  recharge. 
A  general  solution  to  the  fluctuation  of  the  water 
table  for  unsteady-state  flow  in  a  semiconfined  and 
finite  aquifer  with  recharge  from  canals  and  sur- 
face infiltration  is  presented.  The  flow  is  assumed 
to  be  one-dimensional,  in  a  horizontal  direction 
with  the  recharging  canals  at  different  elevations. 
The  Laplace  transformation  method  is  employed  in 
the  solution.  A  numerical  example  is  given  for  a 
flow  situation  in  a  hypothetical  finite  aquifer 
bounded  by  two  recharging  canals  under  vertical 
infiltration  giving  water-table  changes  with  respect 
to  time.  (Author's  abstract) 
W88-07205 


COMBINED  HYDROLOGIC  SAMPLING  CRI- 
TERIA FOR  RAINFALL  AND  STREAMFLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07209 


RECURSIVE  ESTIMATION  OF  KERNELS  OF 
NONLINEAR  RAINFALL-RUNOFF  MODELS, 

Dames  and  Moore,  4950  West  Kennedy   Boule- 
vard, Suite  410,  Tampa,  FL  33609. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-07210 


ACID  PRECIPITATION  AND  ITS  EFFECTS  ON 
WATER  QUALITY  OF  SMALL  RIVER  BASINS 
IN  RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07226 


STEADY    UNIFORM    FLOW    IN    PRISMATIC 
CHANNELS  WITH  FLOOD  PLAINS, 

Department  of  Civil  Engineering,  Swiss  Federal 
Institute  of  Technology,  Zuerich,  Switzerland. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-07245 


PERTURBATION       SOLUTION       OF       THE 
FLOOD-ROUTING  PROBLEM, 

Canterbury   Univ.,  Christchurch  (New  Zealand). 


Dept.  of  Civil  Engineering. 

B.  Hunt. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  2,  p  215-234,  1987.  13  fig,  8  ref. 

Descriptors:  'Hydraulics,  'Flood  routing,  'Kine- 
matic wave  theory,  'Mathematical  studies,  'Flow 
characteristics,  'Flood  hydrographs,  Critical  flow, 
Momentum  equation,  Flow  rates,  Hydrograph 
analysis,  Flood  forecasting,  Kinematic  waves. 

The  problem  of  calculating  a  downstream  hydro- 
graph  from  a  known  upstream  hydrograph  is 
known  as  the  flood-routing  problem.  Singular  per- 
turbation techniques  were  used  to  obtain  an  ap- 
proximate solution  of  the  problem.  The  first-order 
outer  solution  is  given  by  the  kinematic-wave  ap- 
proximation. Singularities  in  this  outer  solution 
then  lead  to  two  inner  solutions:  one  that  follows  a 
kinematic  shock  as  it  moves  downstream  and  one 
either  at  the  downstream  boundary  in  subcritical 
flow  or  at  the  upstream  boundary  in  supercritical 
flow.  Solutions  calculated  in  each  of  these  subre- 
gions  allow  conclusions  to  be  drawn  about  the 
relative  importance  of  various  terms  in  the  momen- 
tum equation.  The  inner  and  outer  solutions  are 
combined  to  obtain  composite  solutions  for  flow 
depths  and  flow  rates.  A  numerical  example  is 
worked.  (Shidler-PTT) 
W88-07246 


CRITERION  FOR  THE  EFFECT  OF  SUSPEND- 
ED SEDIMENT  ON  NEAR-BOTTOM  VELOCI- 
TY PROFILES, 

Institute    of    Oceanographic    Sciences,    Taunton, 

United  Kingdom. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07248 


GRADUALLY-VARIED  FLOWS  IN  OPEN- 
CHANNEL  NETWORKS, 

Stoner  Associates,  Carlisle,  PA. 

A.  M.  Schulte,  and  M.  H.  Chaudhry. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  357-371,  1987.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Flow,  'Gradually-varied  flow, 
'Open-channel  flow,  'Water  surface  profiles, 
'Flow  profiles,  'Backwater  curve,  'Steady  flow, 
'Mathematical  analysis,  Algorithms,  Computer 
programs,  Flow  discharge. 

To  compute  water-surface  profiles  in  steady-state, 
gradually-varied  flows  in  open-channel  networks, 
an  algorithm  is  presented  which  allows  computa- 
tion of  the  flow  depths  and  discharges  at  all  sec- 
tions simultaneously  instead  of  presently  used  step- 
by-step  procedures.  This  algorithm  is  accurate,  ef- 
ficient, and  suitable  for  computer  solution,  and  it 
may  be  directly  used  for  computing  flows  in  paral- 
lel channels  or  in  channel  networks  without  neces- 
sitating graphical  plots  or  other  trial-and-error  pro- 
cedures. The  Newton-Raphson  method  is  used  in 
the  solution  algorithm,  and  the  resulting  Jacobian 
matrix  is  transformed  into  a  banded  matrix  in  order 
to  increase  accuracy  and  to  reduce  computer  time 
and  storage.  The  governing  equations  are  present- 
ed in  detail  and  the  solution  algorithm  is  included 
in  its  entirety.  Example  problems  are  solved  for 
illustration  purposes  and  the  results  compared  with 
those  obtained  by  the  fourth-order  Runge-Kutta 
method.  (Author's  abstract) 
W88-07249 


EXPERIMENTAL  VERIFICATION  OF  THE 
DRESSLER  CURVED-FLOW  EQUATIONS, 

George    Washington     Univ.,     Washington,     DC. 

International  Water  Resources  Inst. 

N.  S.  Sivakumaran,  and  V.  Yevjevich. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  373-391,  1987.  6  fig,  1,  tab,  9  ref,  2  append. 

NSF  Grant  CEE-82 10793. 

Descriptors:  'Open-channel  flow,  'Flow  charac- 
teristics, 'Channel  morphology,  'Dressier  curved- 
flow  equations,  'Hydraulic  geometry,  'Spillways, 
'Hydraulic  geometry,  Flow  resistance,  Unsteady 
flow,  Steady  flow,  Velocity  distribution,  Flow  ve- 
locity, Hydraulic  engineering. 


The  Dressier  equations  with  flow  resistance  and 
varying  channel  width  for  unsteady  free-surface 
flow  over  curved  beds  are  presented,  and  a  gener- 
alized Bresse  profile  equation  for  steady  curved- 
flow  is  derived.  Experimental  measurements  on 
steady  flow  over  a  highly  curved  spillway  demon- 
strated that  the  Dressier  equations  predict  the  free 
surface,  the  jed  pressure,  and  the  tangential  flow 
velocity  distribution  accurately,  but  the  predictions 
by  the  classical  Saint-Venant  equations  are  almost 
meaningless.  Since  both  theories  require  gradual 
variations  in  bed  geometry,  applications  to  inter- 
vals with  rapid  changes  are  not  valid.  For  the 
small  intervals  of  our  spillway  geometry  where  the 
curvature  and  its  derivative  vary  rapidly,  the 
Dressier  solution  shows  small,  but  rapid,  vari- 
ations, whereas  actual  measurements  indicate  a 
more  gradual  variation  over  wider  intervals.  (Au- 
thor's abstract) 
W88-07250 


DESIGN  OF  STABLE  ALLUVIAL  CHANNELS, 

Hydraulics     and     Coastal     Engineering     Group, 

Kuwait  Institute  for  Scientific  Research,  P.  O.  Box 

24885,  Safat,  Kuwait. 

M.  M.  Abou-Seida,  and  M.  Saleh. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  433-446,  1987.  6  fig,  3  tab,  6  refs. 

Descriptors:  'Hydraulic  design,  'Channels, 
'Stable  channels,  'Alluvial  channels,  'Mathemati- 
cal models,  Alluvium,  Channel  morphology,  Flow 
rates,  Sediment  transport,  Channel  scour,  Bed 
load,  Computer  models,  Mathematical  equations, 
Flow  resistance,  Sediment  discharge,  Particle  size, 
Particle  shape. 

For  a  channel  in  an  alluvial  material  stable  condi- 
tions are  achieved  through  the  adjustment  of  three 
factors-channel  width,  channel  depth,  and  channel 
slope.  Upon  these  factors  are  imposed  rate  of  flow 
and  rate  of  sediment  transport  through  the  chan- 
nel. The  channel  is  considered  stable  if  sediment 
admitted  to  it  is  sufficient  to  balance  scour  due  to 
bed  movement;  this  definition  is  sometimes  called 
the  live-  or  mobile-bed  design  condition.  A  live- 
bed  model  has  been  developed  by  coupling  the 
Liu-Hwang  resistance  equation  with  the  Einstein- 
Brown  sediment-transport  concept.  Two  expres- 
sions were  used  to  obtain  water  depth,  bed  width, 
and  longitudinal  slope  for  a  given  water  flow, 
sediment  discharge,  and  particle  diameter.  A  com- 
puter program,  in  which  limitations  to  flow  regime 
and  shape  factor  were  imposed,  was  developed  to 
facilitate  the  calculation  procedure.  Field  data 
from  stable  channels  in  the  United  States,  Pakistan, 
India,  and  Egypt  were  used  to  develop  the  model. 
Two  datasets  which  were  not  included  in  model 
development-one  from  the  Menufia  Canal  in 
Egypt  and  the  other  from  a  channel  in  Pakistan- 
were  used  for  its  verification;  in  both  cases  there 
was  good  agreement  between  values  calculated 
with  the  model  and  actual  channel  data.  (Shidler- 
PTT) 
W88-07252 


STREAM  TEMPERATURE  INCREASES  AND 
LAND  USE  IN  A  FORESTED  OREGON  WA- 
TERSHED, 

Oregon   State   Univ.,   Corvallis.   Dept.   of  Forest 

Engineering. 

R.  L.  Beschta,  and  R.  L.  Taylor. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p   19-25,  February   1988.  6  fig,   1   tab,  29  ref. 

Descriptors:  'Water  temperature,  'Forest  manage- 
ment, 'Riparian  waters,  'Streams,  'Forest  hydrol- 
ogy, Mountain  streams.  Logging,  Riparian  vegeta- 
tion, Flood  peak,  Regression  analysis,  Mathemati- 
cal studies,  Environmental  effects,  Oregon. 

The  Salmon  Creek  Watershed  drains  325  sq  km  of 
forested  terrain  in  the  Cascade  Mountains  of  west- 
ern Oregon.  Over  a  30-year  period  (from  1955  to 
1984)  average  daily  maximum  and  minimum 
stream  temperatures,  calculated  from  the  10  warm- 
est days  of  each  year,  have  risen  6C  and  2C, 
respectively.  In  contrast,  a  small  decrease  in  maxi- 
mum air  temperatures  was  found  over  the  same 
period.  Regression  analysis  indicated  a  highly  sig- 
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nificani  (p  <  0.01)  relationship  between  a  cumula- 
tive index  of  forest  harvesting  and  maximum 
stream  temperatures.  Maximum  temperatures  also 
tended  to  increase  for  several  years  following 
major  peak  flow  events.  The  interaction  between 
harvest  activity  (logging  and  road  construction), 
changing  forest  and  riparian  management  practices 
and  the  occurrence  of  natural  hydrologic  events 
(peak  flows  and  associated  mass  soil  movements) 
tend  to  obscure  specific  cause-and-effect  relation- 
ships regarding  long-term  changes  in  maximum 
stream  temperature.  (Author's  abstract) 
W88-07273 


RELATIONSHIP  BETWEEN  ANNUAL 

RUNOFF  AND  WATERSHED  AREA  FOR  THE 
EASTERN  UNITED  STATES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

B.  P.  Rochelle,  M.  R.  Church,  W.  A.  Gebert,  D.  J. 

Graczyk,  and  W.  R.  King. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p  35-41,   February   1988.   5  fig,    1   tab,  25  ref. 

Descriptors:  *Depth-area-duraiion  analysis, 
•Annual  runoff,  *Catchment  areas,  *Runoff, 
•Rainfall-runoff  relationships,  'Acid  rain,  *Water 
chemistry,  *Topographic  mapping,  Ungaged 
streams,  Watersheds,  Correlation  analysis,  Mathe- 
matical  Studies,  Data  processing,   Surface  water. 

As  part  of  the  U.S.  Environmental  Protection 
Agency's  effort  to  determine  the  long-term  effects 
of  acidic  deposition  on  surface  water  chemistry, 
annual  runoff  was  estimated  for  about  1,000  un- 
gaged sites  in  the  eastern  U.S.  using  runoff  contour 
maps.  One  concern  in  using  contour  maps  was  that 
a  bias  may  be  introduced  in  the  runoff  estimates 
due  to  the  size  of  the  1,000  ungaged  sites  relative 
to  the  size  of  the  watersheds  used  in  developing 
the  maps.  To  determine  if  a  bias  was  present  the 
relationship  between  the  annual  runoff  (expressed 
as  depth)  and  the  watershed  area  for  the  Northeast 
(NE)  and  Southern  Blue  Ridge  Province  (SBRP) 
was  tested  using  five  regional  data  bases.  One 
short-term  data  base  (1984  Water  Year,  n  =  531) 
and  two  long-term  data  bases  (1940-57,  n  =  134 
and  1951-80,  n  =  342)  were  used  in  the  NE.  In  the 
SBRP  one  short-term  data  base  (1984  Water  Year, 
n  =  531)  and  one  long-term  data  base  (1951-80,  n 
=  60)  were  used.  For  the  NE  and  the  SBRP, 
runoff  was  not  directly  correlated  with  watershed 
area  using  the  five  regional  data  bases.  Also,  runoff 
normalized  by  precipitation  was  not  related  to 
watershed  area.  (Author's  abstract) 
W88-07275 


EFFECTS  OF  NO-FLOW  RIVER  CONDITIONS 
ON  THE  PLATTE  RIVER  WELL  FIELD, 

Broward   County   Water  Resources   Management 

Division,    115   South   Andrews  Ave.,   Room   324, 

Fort  Lauderdale,  Florida  33301. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07283 


PROJECTION  OF  URBANIZATION  EFFECTS 
ON  RUNOFF  USING  CLARK  INSTANTANE- 
OUS UNIT  HYDROGRAPH  PARAMETERS, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07284 


GENERATION  AND  QUALITY  OF  STREAM- 
FLOW  ON  INACTIVE  URANIUM  TAILINGS 
NEAR  ELLIOT  LAKE,  ONTARIO, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  2F 
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SUMMARY  OF  FLOOD-FREQUENCY  ANALY- 
SIS IN  THE  UNITED  STATES, 
Geological  Survey,  Reston,  VA. 
W   II   Kirby.  and  M  E.  Moss. 
Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4 
p  5-14,  December  1987.  42  ref. 

Descriptors:   •Statistics.   'Flood   frequency,   •His- 
toric   floods,    "Flood    data,    'Maximum    probable 


floods,  *Frequency  analysis,  Outliers,  United 
States,  Mathematical  analysis,  Error  analysis. 

A  historical  summary  is  given  of  some  of  the  main 
issues  of  flood-frequency  analysis  including  the 
adequacy  of  observational  data,  the  form  of  the 
probability  distribution,  the  occurrence  and  nature 
of  outliers,  the  role  of  the  Probable  Maximum 
Flood,  the  inevitability  of  estimation  errors  and  the 
use  of  regionalization  and  Bayesian  methods.  The 
U.S.  Federal  guidelines  (Water  Resources  Council 
Bulletin  17)  for  flood-frequency  analysis  also  are 
summarized.  Although  much  progress  has  been 
made  in  the  past  50  years  in  the  understanding  of 
flood  magnitude  and  frequency,  many  fundamental 
problems  remain  to  be  solved.  (Author's  abstract) 
W88-07385 


GENERAL  SURVEY  OF  FLOOD-FREQUENCY 
ANALYSIS  IN  CHINA, 

Nanjing    Research    Institute    of   Hydrology    and 

Water  Resources,  No.    1   Xikang  Road,  Nanjing, 

Jiangsu  Province  (P.R.  of  China). 

S.-Q.  Hua. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No    1-4 

p  15-25,  December  1987. 

Descriptors:  *Flood  frequency,  'Historic  floods, 
•Flood  data,  *Statistics,  *Frequency  analysis, 
China,  Mathematical  analysis. 

Since  1950,  China  has  constructed  numerous  dams. 
The  design  of  these  dams  involved  flood-frequency 
analyses  using  a  combination  of  gaging  station  and 
historical  floods.  Because  the  length  of  record  for 
many  of  the  gaging  stations  is  short,  a  great  deal  of 
importance  in  such  analysis  has  been  placed  on 
flood  information  available  from  historical  docu- 
ments that  date  back  over  1,000  years.  These  his- 
toric floods  can  be  beneficially  used  to  enlarge  a 
flood  series  sample.  However,  the  errors  in  the 
historical  flood  will  effect  the  estimation  of  the 
distribution  curve.  Consequently,  an  engineer's  ex- 
perience and  judgement  are  essential  in  developing 
a  reliable  distribution  curve.  Although  the  engineer 
can  give  greater  weight  to  the  most  reliable  floods 
in  the  curve  to  produce  the  best  model,  the  accura- 
cy of  the  methodology  is  affected.  Due  to  the  short 
records  of  existing  gaging  stations  and  the  errors 
involved  in  determining  the  magnitude  of  histori- 
cal events,  the  accuracy  of  design  floods  in  China 
cannot  be  improved  in  the  near  future.  Using  more 
complicated  models  will  only  make  the  process 
more  difficult  and  increase  the  errors  and  subjec- 
tivity in  the  model.  Until  more  accurate  long  term 
records  are  accumulated  from  the  gaging  stations, 
to  increase  the  sample  population,  the  reliability  of 
the  distribution  curve  will  not  improve.  (Author's 
abstract) 
W88-07386 


QUANTIFYING  PEAK  DISCHARGES  FOR 
HISTORICAL  FLOODS, 

Geological  Survey,  Atlanta,  GA.  Water  Resources 

Div. 

J.  L.  Cook. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  29-40,  December  1987.  6  fig,  8  ref. 

Descriptors:  'Peak  discharge,  *Stage-discharge  re- 
lations, *Statistics,  *Historic  floods,  *Flood  peak, 
•Flood  data,  Mathematical  analysis,  Mannings 
equation,  Errors. 

The  significant  characteristics  and  uncertainties  of 
four  commonly  used  methods  for  estimating  the 
peak  discharge  of  a  flood  are  discussed:  (1)  rating 
curve  (stage-discharge  relation)  extension;  (2)  slope 
conveyance;  (3)  slope  area;  and  (4)  step  backwater. 
Logarithmic  extensions  of  rating  curves  are  based 
on  theoretical  plotting  techniques  that  results  in 
straight  line  extensions  provided  that  channel 
shape  and  roughness  do  not  change  significantly. 
The  slope-conveyance  method  and  slope-area 
methods  are  based  on  the  Manning  equation, 
which  requires  specific  data  on  channel  size,  shape 
and  roughness,  as  well  as  the  water-surface  slope 
for  one  or  more  cross-sections  in  a  relatively 
straight  reach  of  channel.  The  slope-conveyance 
method  is  used  primarily  for  shaping  and  extending 
rating  curves,   whereas  the  slope-area  method   is 


used  for  specific  floods.  The  step-backwater 
method,  also  based  on  the  Manning  equation,  re- 
quires more  cross-section  data  than  the  slope-area 
method,  but  has  a  water-surface  profile  conver- 
gence characteristic  that  negates  the  need  for 
known  or  estimated  water-surface  slope.  Uncer- 
tainties in  calculating  peak  discharge  for  historical 
floods  may  be  quite  large.  Various  investigations 
have  shown  that  errors  in  calculating  peak  dis- 
charges by  the  slope-area  method  under  ideal  con- 
ditions for  recent  floods  (i.e.  when  flood  eleva- 
tions, slope  and  channel  characteristics  are  reason- 
ably certain),  may  be  on  the  order  of  10-25%. 
Under  less  than  ideal  conditions,  where  streams  are 
hydraulically  steep  and  rough,  errors  may  be  much 
larger.  The  additional  uncertainties  for  historical 
floods  created  by  the  passage  of  time  may  result  in 
even  larger  errors  of  peak  discharge.  (Author's 
abstract) 
W88-07387 


INVESTIGATION    AND    REGIONALIZATION 
OF  HISTORICAL  FLOODS  IN  CHINA, 

Nanjing    Research    Institute    of   Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

C.-Z.  Luo. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4 

p  41-51,  December  1987.  6  fig,  1  tab. 

Descriptors:  *Historic  floods,  *Flood  data,  'China, 
Design  floods,  Maximum  probable  floods. 

Investigation  of  historical  floods  (floods  that  oc- 
curred outside  the  systematic  record)  is  very  valu- 
able in  design  flood  computation,  especially  in  the 
case  of  inadequate  information  at  the  design  site. 
China  has  carried  out  investigations  of  historical 
floods  on  a  nation-wide  basis  since  the  1950s.  Data 
on  numerous  extraordinary  floods  have  been  col- 
lected and  much  useful  experience  has  been  gained. 
Two  methods  have  been  used  to  gather  informa- 
tion about  historical  floods:  (1)  field  investigations 
and  (2)  detailed  surveys  of  historical  literature.  For 
most  rivers  in  China,  a  survey  of  historical  floods 
will  yield  information  on  the  occurrence  and  mag- 
nitude of  several  severe  flood  events  with  a  return 
period  of  300-400  years.  There  are  two  high-value 
belts  of  maximum  floods  in  East  China,  one  along 
the  coastal  area  and  the  other  distributed  along  the 
Yanshan,  Taihang,  Funiu,  Tongbai,  and  Dabie 
mountain  regions.  The  Xiao  Hinggan  Mountains  in 
northeast  China  and  the  karst  region  in  southwest 
China  are  the  areas  of  lowest  maximum  flood. 
(Sand-PTT) 
W88-07388 


ERRORS  IN  SLOPE-AREA  COMPUTATIONS 
OF  PEAK  DISCHARGES  IN  MOUNTAIN 
STREAMS, 

Geological  Survey,  Denver,  CO. 

R.  D.  Jarrett. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p   53-67,   December    1987.    1    fig,   2   tab,   33   ref. 

Descriptors:  *Peak  discharge,  'Slope-area  analysis, 
'Critical  depth  method,  'Stream  discharge, 
'Flood  peak,  'Flood  frequency,  'Flood  plains, 
•Flood  data,  Frequency  analysis,  Design  floods, 
Maximum  problem  floods. 

During  an  evaluation  of  70  slope-area  measure- 
ments on  higher-gradient  streams  (stream  slopes 
>0.002)  throughout  the  U.S.,  peak  discharge 
measurements  were  found  to  be  affected  by  n 
values,  scour,  expansion  and  contraction  losses, 
viscosity,  unsteady  flow,  number  of  cross  sections, 
state  of  flow  and  stream  slope.  Problems  due  to 
measurement  error  can  be  as  great  or  greater  than 
100%  and  lead  to  overestimation  of  the  actual  peak 
discharge.  This  can  result  in  misleading  maximum 
flood  values,  erroneous  flood-frequency  analyses 
and  overdesign  of  flood-plain  structures.  A  brief 
discussion  of  these  problems,  tentative  solutions 
and  research  needs  is  presented.  The  critical-depth 
method  of  computing  peak  discharge  provides  the 
most  reasonable  results  in  higher-gradient  streams. 
(Author's  abstract) 
W88-07389 
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INVESTIGATION  AND  VERIFICATION  OF 
EXTRAORDINARILY  LARGE  FLOODS  ON 
THE  YELLOW  RIVER, 

Design  Institute,  Yellow  River  Conservancy  Com- 
mission, Zhcngzhou,  Henan  Province  (PR.  of 
China). 

F.  Shi,  Y.  Yi,  and  M.  Han. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p  69-78,  December  1987.  8  fig. 

Descriptors:  *Historic  floods,  'Flood  stages, 
•Stream  discharge,  *Flood  data,  'Frequency  anal- 
ysis, Scour,  Deposition,  Roughness  coefficient, 
Yellow  River,  China. 

The  Yellow  River  has  a  long  recorded  history  and 
culture  dating  back  several  thousands  of  years. 
Available  literature  and  historic  relics  contain 
stream  flow  records  and  information  on  extraordi- 
narily large  floods.  During  floods,  the  silt  content 
of  the  river  is  very  high,  and  traces  of  silt  deposit- 
ed are  visible.  Distinct  traces  of  silt  deposits  from 
past  extraordinary  floods  which  occurred  100  or 
even  200  years  ago  are  still  visible  today.  Such 
information  can  be  used  to  determine  the  magni- 
tude and  return  period  of  an  exceedingly  large 
flood.  Methods  and  approaches  for  investigating 
and  verifying  flood  stages,  changes  in  river  sec- 
tions from  scour  and  deposition,  and  roughness 
coefficients  of  major  floods  are  discussed.  The 
analysis  of  source  zones  of  major  floods  and  esti- 
mation of  the  frequency  of  occurrence  of  major 
floods  are  also  considered.  (Author's  abstract) 
W88-07390 


•Flood  peak,  'Maximum  probable  floods,  'Flood 
data,  'Rainstorms,  United  States,  China. 

The  maximum  historic  rainfall-runoff  floods  meas- 
ured in  the  U.S.,  the  People's  Republic  of  China 
and  the  world  all  plot  close  to  a  smooth  curve  of 
drainage  area  versus  discharge.  In  the  U.S.,  the 
possibility  that  flood  peaks  were  overestimated  and 
the  closeness  of  these  peaks  to  the  probable  maxi- 
mum floods  suggest  that  this  limiting  curve  of 
maximum  floods  will  not  significantly  change  posi- 
tion with  more  data.  Data  for  future  floods  that 
plot  above  this  curve  need  to  be  examined  careful- 
ly. The  most  likely  interpretations  for  new  data 
points  above  this  curve  would  be  the  confusion  of 
a  mud  or  debris  flow  with  a  water-dominated 
flood,  or  the  damming  of  channels  by  debris  or  a 
landslide  and  subsequent  bursting.  In  the  U.S., 
excluding  Hawaii,  the  largest  measured  historic 
floods  in  basins  less  than  about  1000  sq  km,  all 
occurred  in  arid  and  semi-arid  areas.  In  China,  the 
majority  of  the  largest  measured  historic  floods 
occurred  in  the  east  and  southeast  in  basins  on  the 
windward  side  of  mountainous  areas,  and  in  loca- 
tions affected  by  typhoons.  One  extraordinary 
flood  that  exceeds  any  other  recorded  flood  in  the 
world  for  the  size  of  the  drainage  basin  in  which  it 
occurred  is  the  New  Caledonia  flood  of  December 
24,  1981  on  the  Ouaieme  River.  Worldwide,  the 
largest  measured  historic  floods  occurred  primarily 
between  40  deg  N  and  40  deg  S  latitude  on  streams 
and  rivers  near  coastal  areas.  (Author's  abstract) 
W88-07392 


PALEOFLOOD  HYDROLOGY  AND  EX- 
TRAORDINARY FLOOD  EVENTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
V.  R.  Baker. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p  79-99,  December  1987.  2  fig,  8  tab,  67  ref. 
National  Science  Foundation  Grants  EAR  77- 
23025,  EAR  81-19981  and  EAR  8300183. 

Descriptors:  'Paleohydrology,  'Historic  floods, 
•Flood  frequency,  *Frequency  analysis,  'Flood 
data,  'Radioactive  dating,  Carbon  radioisotopes, 
Mass  spectrometry. 

Paleoflood  hydrology  is  the  study  of  past  or  an- 
cient flood  events.  The  most  accurate  technique 
involves  the  analysis  of  slackwater  deposits  and 
paleostage  indicators  (SWD-PSI).  Flood  dis- 
charges calculated  by  this  method  can  be  calibrat- 
ed through  the  study  of  modern  floods  on  gaged 
rivers.  Correlation  of  multiple  SWD-PSI  sites 
along  a  river  reach  is  used  to  identify  the  maximum 
paleostage  achieved  by  a  given  flood.  Advances  in 
the  dating  of  flood  deposits  permit  estimates  of 
flood  frequency  to  be  made  extending  over  a  data- 
base of  thousands  of  years.  The  major  geochrono- 
logic  tool  is  radiocarbon  dating  of  various  kinds  of 
organic  matter  intercalated  with  the  slackwater 
deposits.  An  important  development  is  the  use  of 
the  tandem  accelerator  mass  spectrometer  for 
direct  measurement  of  carbon- 14.  Tiny  blebs  of 
charcoal,  seeds  and  other  organics  can  be  analyzed 
to  date  ancient  flood  deposits  of  hydrological  sig- 
nificance. Since  SWD-PSI  studies  yield  very  accu- 
rate determinations  of  paleoflood  ages  and  magni- 
tudes, there  is  a  pressing  need  for  new  statistical 
procedures  that  make  optimum  use  of  the  informa- 
tion content  in  paleoflood  records  for  flood-fre- 
quency analysis.  Nevertheless,  SWD-PSI  paleo- 
flood hydrology  has  moved  beyond  the  research 
phase;  its  use  should  be  encouraged  in  evaluating 
past  experience  of  extraordinary  floods  at  appro- 
priate hazardous  sites.  (Author's  abstract) 
W88-07391 


COMPARISON  OF  THE  LARGEST  RAINFALL- 
RUNOFF  FLOODS  IN  THE  UNITED  STATES 
WITH  THOSE  OF  THE  PEOPLE'S  REPUBLIC 
OF  CHINA  AND  THE  WORLD, 

Cascades  Volcano  Observatory,  U.S.  Geological 

Survey,  Vancouver,  WA  98661. 

J.  E.  Costa. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  101-115,  December  1987.  5  fig,  3  tab,  48  ref. 

Descriptors:  'Flash  floods,  'Historic  floods, 
♦Rainfall-runoff     relationships,      'Storm      runoff, 


ESTIMATING  RARE  FLOODS  BY  GEOMOR- 
PHOLOGICAL  METHODS, 

Department    of   Geography,    Nanning   Teacher's 
College,  Mingxiu  Road,  Nanning,  Guangxi  Prov- 
ince (P.R.  of  China). 
R.  Xu,  and  B.  Ye. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p   117-124,   December   1987.   2  fig,  4  tab,  6  ref. 

Descriptors:  'Flood  frequency,  'Flood  discharge, 
•Paleohydrology,  'Flood  data,  'Geomorphology, 
Meteorology,  Geology. 

The  distinction  between  the  upper  alluvial  flat  and 
the  first  terrace  is  the  basis  for  determining  the 
upper  and  lower  limits  of  rare  floods.  A  method 
for  estimating  rare  floods  integrates  the  concepts 
of  geomorphology,  hydrology,  meteorology  and 
geology.  In  the  area  in  which  the  crust  is  stable  or 
has  uplifted  slightly,  use  of  the  geomorphological 
methods  was  successful.  The  upper  valley  flat  and 
the  first  terrace  can  be  distinguished  exactly  by 
synthetic  methods.  Comparing  the  upper  limit  of 
rare  flood  discharges  calculated  by  the  geomor- 
phological method  with  the  10,000-yr  frequency 
flood  discharge,  an  agreement  within  27%  is  seen. 
The  advantages  of  this  method  are  that  it  is  very 
simple  and  can  be  used  whether  or  not  hydrologic 
and  meteorological  data  are  available  in  the  region. 
Because  analysis  methods  are  not  completely  de- 
veloped, there  exist  some  differences  when  the 
cross-section  of  a  modern  river  is  used  to  represent 
that  of  an  original  river.  This  problem  is  expected 
to  be  solved  in  the  near  future.  (Sand-PTT) 
W88-07393 


LINEAR  ERROR  ANALYSIS  OF  SLOPE-AREA 
DISCHARGE  DETERMINATIONS, 

Geological  Survey,  Reston,  VA. 

W.  H.  Kirby. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p   125-138,   December    1987.   2  fig,   3   tab,   9   ref. 

Descriptors:  'Slope-area  analysis,  'Peak  dis- 
charges, 'Discharge  capacity,  'Flood  discharge, 
'Flood  peak,  'Flood  data,  'Mathematical  analysis, 
Error  analysis,  Scour,  Channel  scour,  Channel 
morphology,  Error  analysis. 

The  slope-area  method  can  be  used  to  calculate 
peak  flood  discharges  when  current-meter  meas- 
urements are  not  possible.  This  calculation  depends 
on  several  quantities,  e.g.  water-surface  fall,  that 
are  not  subject  to  large  measurement  errors.  Other 
critical  quantities,  e.g.  Manning's  n,  are  not  even 
amenable  to  direct  measurement  but  can  only  be 
estimated.  Finally,  scour  and  fill  may  cause  gross 


Streamflow  and  Runoff — Group  2E 

discrepancies  between  the  observed  condition  of 
the  channel  and  the  hydraulic  conditions  during 
the  flood  peak.  The  effects  of  these  potential  errors 
on  the  accuracy  of  the  computed  discharge  were 
estimated  by  statistical  error  analysis  using  a 
Taylor-series  approximation  of  the  discharge  for- 
mula and  the  well-known  formula  for  the  variance 
of  a  sum  of  correlated  random  variates.  The  result- 
ant error  variance  of  the  computed  discharge  is  a 
weighted  sum  of  covariances  of  the  various  obser- 
vational errors.  The  weights  depend  on  the  hy- 
draulic and  geometric  configuration  of  the  chan- 
nel. The  mathematical  analysis  confirms  the  rule  of 
thumb  that  relative  errors  in  computed  discharge 
increase  rapidly  when  velocity  heads  exceed  the 
water-surface  fall,  when  the  flow  field  is  expanding 
and  when  lateral  velocity  variation  (alpha)  is  large. 
It  also  confirms  the  extreme  importance  of  assess- 
ing the  presence  of  scour  or  fill  accurately.  (Au- 
thor's abstract) 
W88-07394 


EXTRAORDINARY  FLOODS  IN  EARLY  CHI- 
NESE HISTORY  AND  THEIR  ABSOLUTE 
DATES, 

Earth  and  Space  Sciences  Division,  Jet  Propulsion 

Laboratory,    California   Institute   of  Technology, 

Pasadena,  CA  91109. 

K.  D.  Pang. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  139-155,  December  1987.  1  fig,  33  ref. 

Descriptors:  'Historic  floods,  'Dating,  *Flood 
data,  *China,  Radioactive  dating,  Archaelogy. 

The  earliest  extraordinary  floods  recorded  in  Chi- 
nese historical  texts  occurred  shortly  before  the 
beginning  of  Xia,  the  first  hereditary  dynasty  in 
China.  Three  different  methods  have  been  applied 
to  absolutely  date  these  events,  using  royal  geneal- 
ogies, and  records  of  an  ancient  solar  eclipse  and  a 
planetary  conjunction.  The  genealogies,  which 
have  been  confirmed  by  archeological  data,  have 
been  used  to  calibrate  the  parallel  but  not  yet 
confirmed  Xia  royal  genealogy.  Using  30  years  as 
an  average  time  interval  between  two  generations 
and  backtracking  from  known  endpoints  the  begin- 
ning of  the  Xia  dynasty  was  determined  to  be  not 
earlier  than  20th  century  B.C.  Dating  of  a  record- 
ed solar  eclipse  placed  the  5th  year  of  the  4th  Xia 
king  at  1876  B.C.  Textual  records  of  the  1953  B.C. 
five-planet  conjunction  have  been  found,  and  the 
event  was  shown  to  have  occurred  in  the  lifetime 
of  King  Yu.  The  evidence  suggests  that  the  Xia 
dynasty  began  in  the  middle  of  the  20th  century 
B.C.,  and  the  extraordinary  floods  during  the 
reigns  of  the  sage  kings  Yao  and  Shun  occurred 
shortly  before  that,  i.e.,  in  the  first  half  of  the  20th 
century  B.C.  Radiocarbon  dates  from  the  Erlitou 
and  Gaocheng  cultures,  generally  believed  to  be 
Xia  cultures,  are  consistent  with  these  results.  In 
view  of  this  analysis  and  recent  archeological  dis- 
coveries the  traditional  dates  for  the  beginning  of 
Xia  and  the  earliest  recorded  extraordinary  floods 
require  drastic  revision.  (Author's  abstract) 
W88-07395 


USE  OF  HISTORICAL  RECORDS  IN  FLOOD 
FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  V.  Sutcliffe. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p   159-171,  December   1987.  4  fig,  4  tab,  24  ref. 

Descriptors:  *Historic  floods,  'Flood  frequency, 
'Frequency  analysis,  'Flood  data,  Statistical  anal- 
ysis, Graphs,  Estimating. 

The  incorporation  of  historical  information  in 
flood  frequency  analysis  can  greatly  increase  the 
period  over  which  floods  are  sampled  and  decrease 
the  amount  of  extrapolation  necessary.  With 
proper  statistical  treatment  this  should  improve  the 
confidence  with  which  the  magnitude  of  rarer 
floods  can  be  assessed  and  can  amend  dramatically 
the  flood  estimate.  This  paper  describes  the  forms 
which  historical  information  can  take,  some  of  the 
problems  of  interpretation  of  this  information,  and 
reviews  some  of  the  methods  of  analysis.  Examples 
are   drawn   from   different    regions   including  the 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

Trent,  Yangtze  and  Nile  rivers.  The  emphasis  is  on 
the  interpretation  of  the  historical  record  and  on 
graphical  presentation  of  the  results,  rather  than 
the  development  of  statistical  techniques  of  analy- 
sis. (Sand-PTT) 
W88-07396 


PROBLEMS  IN  STATISTICAL  TREATMENT 
OF  FLOOD  SERIES, 

Anhui   Water   Resources   Research   Institute,    110 

Zhihuai  Road,  Bengbu.  Anhui,  Province  (P.R.  of 

China). 

G. -Y.Jin. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p   173-184,  December   1987.  4  fig,   1   tab,    11   ref. 

Descriptors:  "Flood  data,  'Flood  frequency,  'Fre- 
quency analysis,  'Statistics,  'Statistical  methods, 
Moment   method,   Errors,   Sampling,   Hydrology. 

This  paper  discusses  some  common  hydrologic 
problems  in  the  statistical  treatment  of  flood  series 
associated  with  the  calculation  of  flood  frequency. 
These  problems  are:  (1)  the  assumptions  used  in 
flood  frequency  estimation;  (2)  the  moment 
method  and  the  moment-calculation  error;  (3)  the 
application  of  the  empirical  frequency  formula  to 
extraordinary  floods;  (4)  individual  curve  fitting 
method;  (5)  sampling  error;  (6)  computation  of 
combined  frequencies;  and  (7)  frequency  estima- 
tion in  the  presence  of  zeros  in  the  series.  In 
addition,  other  problems,  e.g.,  the  accuracy  of 
statistical  calculations,  the  combination  of  hydro- 
logic  events  and  the  reasonableness  of  derived 
results,  are  discussed.  (Author's  abstract) 
W88-07397 


PROBABILITY  PLOTTING  POSITION  FOR- 
MULAS FOR  FLOOD  RECORDS  WITH  HIS- 
TORICAL INFORMATION, 

Geological  Survey,  Reston,  VA. 

R.  M.  Hirsch. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p   185-199,  December   1987.   5  fig,  3  tab,    19  ref. 

Descriptors:  'Statistics,  'Historic  floods,  'Flood 
data,  'Flood  frequency,  'Frequency  analysis,  'Sta- 
tistical methods,  Estimating,  Errors,  Curve-fitting, 
Bias,  Statistics. 

For  purposes  of  evaluating  fitted  flood  frequency 
distributions  or  for  purposes  of  estimating  distribu- 
tions directly  from  plots  of  flood  peaks  vs.  excee- 
dance  probabilities  (either  by  subjective  or  objec- 
tive techniques),  one  needs  a  probability  plotting 
position  formula  which  can  be  applied  to  all  of  the 
flood  data  available:  both  systematic  and  historic 
floods.  Some  of  the  formulas  in  use  are  simply 
extensions  of  existing  formulas  (e.g.  Hazen  and 
Wcibull)  used  on  systematic  flood  records.  New 
plotting  position  formulas  proposed  by  Hirsch  and 
Stedinger  1986  and  in  this  paper  are  based  on  a 
recognition  that  the  flood  data  arises  from  partially 
censored  sampling  of  the  flood  record.  The  theo- 
retical appropriateness,  bias  in  probability  and  bias 
in  discharge  of  the  various  plotting  position  formu- 
las are  considered.  The  methods  are  compared  in 
terms  of  their  effects  on  flood  frequency  estimation 
when  an  objective  curve-fitting  method  of  estima- 
tion is  employed.  Consideration  is  also  given  to  the 
correct  interpretation  of  the  historical  record 
length  and  the  effect  of  incorrectly  assuming  that 
record  length  equals  the  time  since  the  first  known 
historical  flood.  This  assumption  is  employed  in 
many  flood  frequency  studies  and  may  result  in  a 
substantial  bias  in  estimating  design  flood  magni- 
tudes. (Author's  abstract) 
W88-07398 


DETERMINATION  OF  CONFIDENCE  INTER- 
VALS FOR  DESIGN  FLOODS, 

Nanjing    Research    Institute    of    Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

S.  Hu 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  201-213,  December   1987.    1   fig,   3  tab,    13  ref. 

Descriptors:     'Statistics,     'Confidence     intervals, 
•Design    floods.    'Flood    frequency,    'Frequency 


analysis,  'Flood  data,  'Statistical  methods,  Proba- 
bility distribution.  Simulation,  Monte  Carlo 
method 

Confidence  intervals  for  design  floods  often  can  be 
used  to  measure  the  precision  of  a  flood  frequency 
curve.  This  paper  analyzes  and  discusses  the  deter- 
mination of  confidence  intervals  for  design  floods 
using  the  Pearson  Type  III  distribution  with  a 
known  skewness  and  related  problems.  A  review 
of  the  methods  proposed  in  Bulletins  17A  and  17B 
by  the  U.S.  Water  Resources  Council  and  the 
method  based  on  asymptotic  theory  shows  that 
these  methods  do  not  preserve  the  desired  confi- 
dence level  due  to  the  approximations  inherent  in 
the  methods,  and  that  the  biases  from  the  desired 
confidence  level  increase  as  the  skewness  coeffi- 
cient increases.  Tables  for  the  confidence  factors 
based  on  moment  and  curve-fitting  estimates  were 
developed  by  the  Monte  Carlo  simulation  tech- 
nique and  were  used  to  construct  the  confidence 
intervals  for  frequency  curves.  A  numerical  exam- 
ple is  given  to  illustrate  the  application  of  confi- 
dence intervals  in  a  discontinuous  sample  consist- 
ing of  historical  floods  and  systematically  observed 
floods.  The  performance  of  methods  using  tables 
presented  herein,  the  method  of  B  values  based  on 
the  curve-fitting  method  and  the  method  suggested 
by  Stedinger  are  evaluated.  The  evaluation  crite- 
rion is  that  the  expected  length  of  the  confidence 
intervals  be  as  short  as  possible  at  the  desired 
confidence  level.  (Author's  abstract) 
W88-07399 


USE  OF  HISTORICAL  INFORMATION  IN  A 
MAXIMUM-LIKELIHOOD  FRAMEWORK, 

Geological  Survey,  Reston,  VA. 
T.  A.  Conn,  and  J.  R.  Stedinger. 
Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p  215-223,  December  1987.  4  fig,  36  ref.  U.S. 
Geological  Survey  and  National  Science  Founda- 
tion Presidential  Young  Investigator  award  CEE- 
8351819. 

Descriptors:  'Historic  floods,  'Flood  recurrence 
interval,  'Paleohydrology,  'Flood  data,  'Statis- 
tics, Probability,  Estimating. 

This  paper  discusses  flood-quantile  estimators 
which  can  employ  historical  and  paleoflood  infor- 
mation, both  when  the  magnitudes  of  historical 
flood  peaks  are  known,  and  when  only  threshold- 
exceedance  information  is  available.  Maximum 
likelihood,  quasi-maximum  likelihood  and  curve 
fitting  methods  for  simultaneous  estimation  of  1,  2, 
and  3  unknown  parameters  are  examined.  The 
information  contained  in  a  100  yr  record  of  histori- 
cal observations,  during  which  the  flood  percep- 
tion threshold  was  near  the  10  yr  flood  level  (i.e., 
on  average,  one  flood  in  ten  is  above  the  threshold 
and  hence  is  recorded),  is  equivalent  to  roughly  43, 
64  and  78  years  of  systematic  record  in  terms  of 
the  improvement  of  the  precision  of  100  yr  flood 
estimators  when  estimating  1,  2,  and  3  parameters, 
respectively.  With  the  perception  threshold  at  the 
100  yr  flood  level,  the  historical  data  was  worth 
13,  20  and  46  years  of  systematic  data  when  esti- 
mating 1,  2  and  3  parameters,  respectively.  (Au- 
thor's abstract) 
W88-074O0 


DISCUSSION  ON  THE  EXTRAPOLATION  OF 
HYDROLOGIC  SERIES, 

Tanjin  Design  Institute,  Ministry  of  Water  Re- 
sources and  Electric  Power,  Tianjin  (P.R.  of 
China). 

For  primary  bibliographic  entry  see  Field  7C. 
W88-07401 


EFFECT  OF  DISCHARGE  MEASUREMENT 
ERROR  IN  FLOOD  FREQUENCY  ANALYSIS, 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing.  Dept.  of  Hydrology. 

S.  Cong,  and  Y.  Xu. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  237-254,  December  1987.  3  fig,  5  tab,   10  ref. 

Descriptors:  'Historic  floods,  'Data  interpretation, 
•Error  analysis,  'Flood  data,  'Flood  frequency, 
•Frequency  analysis,  Outliers,  China,  Probability 


distribution,  Estimating,  Moment  method,  Monte 
Carlo  method. 

Observed  hydrological  data  are  usually  assumed  to 
be  accurate  when  performing  a  flood-flow  frequen- 
cy analysis.  A  great  deal  of  research  has  been 
conducted  to  determine  flood  frequency  under  this 
assumption.  However,  all  flood  data  are  subject  to 
some  measurement  error  and  the  effect  of  this 
error  on  frequency  analysis  is  not  well  document- 
ed. There  are  only  a  few  studies  which  have  dealt 
with  this  subject  and  their  conclusions  are  general- 
ly inconsistent.  The  major  emphasis  of  this  study 
was  to  demonstrate  the  effects  of  measurement 
error  on  the  results  of  a  flood  flow  frequency 
analysis.  The  Pearson  Type  III  distribution  was 
mainly  used  in  the  analysis,  although  the  log-Pear- 
son Type  III  was  also  used.  To  estimate  the  distri- 
bution parameters,  the  moment  method  was  used 
as  well  as  the  curve-fitting  method,  which  is  the 
prescribed  technique  for  parameter  estimation  in 
hydrological  frequency  analysis  in  China.  Unbi- 
ased and  efficiency  of  the  100  yr  and  1000  yr 
design  event  estimates  are  taken  as  the  major  crite- 
ria for  comparing  the  goodness  of  fit  in  frequency 
analysis.  Results  from  the  Monte  Carlo  method  of 
generating  sequentially  synthetic  hydrological 
records  indicate  that  in  the  absence  of  historical 
outliers,  the  effects  of  small  measurement  errors 
are  themselves  small  and  may  be  neglected.  When 
a  historical  outlier  whose  error  parameter  is  small- 
er than  0.3  is  included  in  the  analysis,  the  resulting 
frequency  curve  is  improved.  (Author's  abstract) 
W88-07402 


REGIONAL  REGRESSION  OF  FLOOD  CHAR- 
ACTERISTICS EMPLOYING  HISTORICAL  IN- 
FORMATION, 

Geological  Survey,  Reston,  VA. 

G.  D.  Tasker,  and  J.  R.  Stedinger. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No    1-4 

p  255-264,  December  1987.  6  fig,  1 1  ref. 

Descriptors:  'Statistics,  'Flood  data,  'Historic 
floods,  'Regression  analysis,  Monte  Carlo  method, 
Stream  gaging,  Estimating,  Simulation,  Least 
square  method. 

Streamflow  gauging  networks  provide  hydrologi- 
cal information  for  use  in  estimating  the  parameters 
of  regional  regression  models.  These  models  can  be 
used  to  estimate  flood  statistics,  e.g.  the  100  yr 
peak,  at  ungauged  sites  as  functions  of  drainage 
basin  characteristics.  A  recent  innovation  in  re- 
gional regression  is  the  use  of  a  generalized  least 
squares  (GLS)  estimator  that  accounts  for  unequal 
station  record  lengths  and  sample  cross  correlation 
among  the  flows.  However,  this  technique  does 
not  account  for  historical  flood  information.  A 
method  is  proposed  to  adjust  this  generalized  least 
squares  (GLS)  estimator  to  account  for  possible 
information  about  historical  floods  available  at 
some  stations  in  a  region.  The  historical  informa- 
tion is  assumed  to  be  in  the  form  of  observations  of 
all  peaks  above  a  threshold  during  a  long  period 
outside  the  systematic  record  period.  A  Monte 
Carlo  simulation  experiment  was  performed  to 
compare  the  GLS  estimator  adjusted  for  historical 
floods  with  the  unadjusted  GLS  estimator  and  the 
ordinary  least  squares  estimator.  Results  indicate 
that  using  the  GLS  estimator  adjusted  for  histori- 
cal information  significantly  improves  the  regres- 
sion model.  (Author's  abstract) 
W88-07403 


PROBABLE  MAXIMUM  PRECIPITATION 
FOR  DESIGN  FLOODS  IN  THE  UNITED 
STATES, 

National    Weather    Service,    Silver   Spring,    MD. 

Office  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07404 


STUDY  OF  DESIGN  STORMS  IN  CHINA, 

Nanjing    Research    Institute    of   Hydrology    and 
Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 
of  China). 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07405 
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ANALYSIS  OF  THE  DESIGN  STORM  TIME- 
INTENSITY  PATTERN  FOR  MEDIUM  AND 
SMALL  WATERSHEDS, 

Hydrological  General  Station  of  Guangdong  Prov- 
ince, Canton  (P.R.  of  China). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-074O7 


DETERMINATION     OF     DESIGN     FLOODS 
USING  STORM  DATA, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07408 


ROLE  OF  UNCERTAIN  CATCHMENT  STORM 
SIZE  IN  THE  MOMENTS  OF  PEAK  STREAM- 
FLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

P.  S.  Eagleson,  and  W.  Qinliang. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  329-344,  December  1987.  8  fig,  15  ref. 

Descriptors:  *Peak  discharge,  *Model  studies, 
•Flood  peak,  *Flood  frequency,  "Catchment  areas, 
♦Storms,  *Kinematic  wave  theory,  Regional 
floods,  Mathematical  models. 

The  mean  and  variance  of  peak  storm  runoff  from 
an  idealized  catchment-stream  element  were  de- 
rived using  the  kinematic  wave  approximation  and 
incorporating  uncertainty  in  the  catchment  area 
covered  by  the  storm  as  well  as  in  the  storm  size, 
intensity,  and  duration.  The  results  demonstrate  a 
sharp  decrease  in  both  the  mean  and  variance  of 
peak  streamflow  as  the  ratio  of  catchment  size  to 
predominant  storm  size  increases  from  the  zero 
value  which  corresponds  to  one-dimensional  treat- 
ment of  flood  generation.  The  results  provide  a 
theoretical  basis  for  regionalization  of  flood  fre- 
quency in  cases  where  the  catchment/storm  scale 
ratio  is  not  negligibly  small.  (Author's  abstract) 
W88-07409 


RESEARCH  ON  STATISTICAL  ESTIMATION 
OF  STORM  TRANSPOSITION, 

Northwest  China  Hydroelectric  Investigation  and 

Design  Institute,  Ministry  of  Water  Resources  and 

Electric  Power,  Xian,  Shaanxi  Province  (P.R.  of 

China). 

W.  Wang. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  345-354,  December   1987.   3  fig,  2  tab,   8  ref. 

Descriptors:  'Statistics,  *Design  storms,  'Rain- 
storms,  'Probable  maximum  precipitation,  Statisti- 
cal methods,  China. 

A  systematic  analysis  of  various  methods  the  statis- 
tical estimation  of  storm  transposition  is  presented 
and  the  results  calculated  using  these  methods 
compared  with  those  obtained  from  the  national 
Chinese  isoline  maps  of  rainfall  parameters  and 
Probable  Maximum  Precipitation  (PMP).  The 
mean  value  ratio  method  is  suitable  for  PMP  trans- 
position but  unsuitable  for  design  storm  transposi- 
tion with  a  return  period  concept.  On  the  other 
hand,  statistical  methods  of  storm  transposition 
correlated  with  Cv,  Phi  or  Km  are  comparatively 
suitable  for  design  storm  transposition  but  unsuit- 
able for  PMP  transposition.  Special  attention 
should  be  paid  in  choosing  any  of  these  methods. 
A  suggested  graphical  method  using  the  modulus 
coefficient  Kp  for  transposing  design  storms  is 
found  applicable  and  simple.  (Author's  abstract) 
W88-07410 


STUDY  OF  THE  RELATIONSHIP  BETWEEN 
STORM  RAINFALL  AND  FLOOD  BASED  ON 
ANALYSIS  OF  THE  '83.7'  FLOOD  AT  ANKANG 
IN  THE  HAN  RIVER  BASIN, 

Haihe    River    Water    Conservancy    Commission, 

MWREP,  Tianjin  (P.R.  of  China). 

Y.  Feng,  and  C.-C.  He. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  355-363,  December   1987.  4  fig,   3  tab,  7  ref. 

Descriptors:  'Rainstorms,  'Flood  frequency, 
•Flood  data,  'Design  floods,  'Design  storms,  Fre- 


quency analysis,  Han  River  basin,  China,  Statistical 
analysis,  Storms. 

An  extreme  flood  with  a  peak  flow  of  31,000  cu 
m/s  and  a  return  of  about  200  yr  occurred  on  July 
31,  1983,  at  Ankang  in  the  Han  River  basin.  How- 
ever, the  areal  rainfall  depth  that  produced  the 
flood  had  a  recurrence  interval  of  about  15  yr.  The 
main  characteristics  and  frequency  of  the 
'83.7'storm  flood  were  analyzed.  If  the  time  and 
space  distribution  of  the  '83.7'  storm  is  unchanged 
and  a  rainfall  depth  of  a  specified  return  period  is 
applied,  the  resultant  peak  flows  would  be  1.5-1.6 
times  as  large  as  those  obtained  by  frequency  anal- 
ysis. The  spatial  pattern  of  the  '79.7'  storm  was  also 
analyzed.  If  the  time  and  space  distribution  of  this 
storm  is  unchanged  and  a  rainfall  depth  of  a  speci- 
fied return  period  is  applied,  the  resulting  peak 
flows  would  be  60-70%  of  those  obtained  by  fre- 
quency analysis.  It  is  concluded  that  the  traditional 
idea  that  a  design  flood  with  a  given  return  period 
is  produced  by  a  design  storm  with  the  same  return 
period  is  unacceptable.  (Sand-PTT) 
W88-07411 


INFLUENCE  OF  VARIATION  IN  FOREST 
COVER  ON  DESIGN  FLOODS, 

Northeast  Hydroelectric  Investigation  and  Design 

Institute,    MWREP,    Changchun,    Jilin    Province 

(P.R.  of  China). 

Y.  Liu. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  367-374,  December   1987.   5  fig,  4  tab,   3  ref. 

Descriptors:  'Design  floods,  'Historic  floods, 
'Rainfall-runoff  relationships,  'Forests,  'Rainfall, 
'Storm  runoff,  China,  Forest  watersheds. 

To  study  the  effect  of  variation  in  forest  cover  on 
the  homogeneity  of  floods,  data  from  23  stations, 
each  with  a  drainage  area  <  1,500  sq  km,  in  the 
Changbaishan  region  in  China  were  analyzed  and 
compared.  Some  of  the  drainage  areas  are  heavily 
wooded  and  some  have  almost  no  woods.  The  data 
series  of  these  stations  contain  almost  30  years  of 
record  from  1960s  to  1980s.  The  observed  data 
clearly  show  the  runoff  characteristics  of  both 
wooded  and  unwooded  areas.  With  equal  rainfall 
amounts,  the  peak  flows  from  the  wooded  areas 
are  lower  than  those  from  the  unwooded  areas.  It 
is  shown  in  the  calculation  that  if  the  effect  of  the 
variation  in  forest  cover  on  floods  is  not  consid- 
ered in  dealing  with  the  earlier  historic  floods, 
which  occurred  when  the  area  had  better  forest 
cover,  the  mixed-sample  design  flood,  used  for  the 
now  unforested  area,  would  be  on  the  low  side. 
(Author's  abstract) 
W88-07412 


PROBLEMS  WITH  OUTLIER  TEST  METH- 
ODS IN  FLOOD  FREQUENCY  ANALYSIS, 

Nanjing    Research    Institute    of   Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

S.  Hu. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 

p  375-383,  December  1987.  2  tab,  9  ref. 

Descriptors:  'Flood  frequency,  'Frequency  analy- 
sis, 'Flood  data,  'Historic  floods,  'Outliers,  Statis- 
tical analysis. 

In  flood  frequency  analysis,  the  term  'outlier'  is 
commonly  used  to  denote  large  floods  in  the  sys- 
tematic record  or  historical  floods  which  lie  far 
above  the  majority  of  the  floods  in  the  sample.  The 
mere  existence  of  these  outliers  complicates  the 
frequency  analysis  procedure.  In  order  to  avoid 
any  subjectivity  in  the  detection  and  treatment  of 
outliers,  the  U.S.  Weather  Resources  Council 
(WRC)  recommended  a  method  based  on  the  prin- 
ciples of  hypothesis  testing.  In  spite  of  the  fact  that 
it  has  been  extensively  applied  in  the  U.S.,  there 
are  some  theoretical  and  practical  aspects  which 
require  further  consideration.  A  study  of  principles 
reveals  that  outlier  tests  in  a  statistical  context 
postulate  an  assumption  that  outliers  have  a  unique 
distribution  which  is  different  from  that  of  the 
remaining  sample  observations.  Thus,  the  theory 
underlying  the  outlier  test  is  in  conflict  with  the 
phenomenon  of  outliers  in  flood  data  because  it  is 


generally  accepted  that  both  historical  flood)  and 
extraordinary  floods  in  systematic  records  all  come 
from  a  common  unknown  population  including  all 
floods.  Consequently  it  would  not  be  reasonable  to 
introduce  outlier  tests  into  a  flood  frequency  analy- 
sis. The  'masking  effect'  encountered  in  the  practi- 
cal use  of  the  outlier  test  method  in  WRC  (1981)  is 
analytically  discussed.  Observed  flood  records  at 
several  stations  are  used  to  illustrate  that  the  test  in 
WRC  Bulletin  17B  does  not  guarantee  the  detec- 
tion of  outliers  if  more  than  one  is  present  in  the 
sample  due  to  this  masking  effect.  (Author's  ab- 
stract) 
W88-07413 


COMPUTATION  OF  SUPERCRITICAL  FREE- 
SURFACE  FLOWS, 

Instituto  Costarricense  de  Electricidad,  San  Jose. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-07430 


EFFECT  OF  INTERSITE  DEPENDENCE  ON 
REGIONAL  FLOOD  FREQUENCY  ANALYSIS, 

IBM  Research  Div.,  Yorktown  Heights,  NY. 
J.  R.  M.  Hosking,  and  J.  R.  Wallis. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  588-600,  April  1988.  13  fig,  7  tab,  19  ref. 

Descriptors:  'Regional  analysis,  'Stochastic  proc- 
ess, 'Mathematical  studies,  'Flood  forecasting, 
•Flood  frequency,  Intersite  dependence  Floods, 
Estimating,  Statistics. 

Regional  flood  frequency  analysis  usually  assumes 
that  flood  records  from  different  sites  are  statisti- 
cally independent.  This  assumption  is  unlikely  to 
be  valid  in  practice,  so  it  is  important  to  know  how 
intersite  dependence  affects  flood  quantile  esti- 
mates obtained  by  regional  analysis.  Monte  Carlo 
simulation  was  used  to  assess  the  effect  of  realisti- 
cally specified  intersite  dependence  on  the  regional 
probability  weighted  moment  algorithm,  a  robust 
and  efficient  procedure  for  regional  flood  frequen- 
cy analysis.  Any  bias  in  flood  quantile  estimated  is 
unchanged  by  the  presence  of  intersite  depend- 
ence. The  accuracy  of  flood  quantile  estimates 
decreases  when  intersite  dependence  is  present,  but 
this  effect  is  less  important  for  practical  applica- 
tions than  the  bias  in  flood  quantile  estimates  due 
to  heterogeneity  (inequality  of  the  flood  frequency 
distributions  in  the  region).  Even  when  both  het- 
erogeneity and  intersite  dependence  are  present 
and  the  form  of  the  flood  frequency  distribution  is 
misspecified,  regional  flood  frequency  analysis  is 
more  accurate  than  at-site  analysis.  (Author's  ab- 
stract) 
W88-07449 


PREDICTION  OF  FLOOD  FREQUENCY  IN 
SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

M.  A.  Nouh. 

Proceedings  of  the  Institution  of  Civil  Engineers 

PCIEAT,  Vol.  85,  No.  2,  p  121-144,  March  1988.  2 

fig,  10  tab,  27  ref.  KACST  Operating  Grants  AR- 

2-17  and  AR-5-62. 

Descriptors:  'Flood  forecasting,  'Regional  analy- 
sis, 'Model  studies,  'Drainage  area,  'Saudi  Arabia, 
Mathematical  studies,  Design  criteria,  Flow,  Rain- 
fall. 

Three  methods  of  flood  prediction,  reported  in  the 
United  Kingdom  Natural  Environmental  Research 
Council  Flood  studies  report,  have  been  investigat- 
ed, using  the  records  of  32  gauged  stations  in  the 
south-west  region  of  Saudi  Arabia.  In  the  first 
method,  regional  curves  were  developed  and  used 
together  with  the  mean  annual  flood  flow,  estimat- 
ed from  the  characteristics  of  the  drainage  basin,  to 
estimate  flood  flows  at  a  location  in  the  basin.  The 
second  method  was  to  estimate  the  annual  maxi- 
mum rainfall  depth  for  a  given  duration  and  for  a 
given  return  period  over  a  drainage  basin,  and  then 
to  use  such  an  estimate  together  with  commonly 
used  peak  flow  models  to  predict  the  annual  maxi- 
mum flood  flow  for  the  return  period  in  the  drain- 
age basin.  In  the  third  method,  flow  duration  re- 
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duction  were  developed  and  used  together  with 
the  mean  annual  calendar  day  flood  flow,  estimat- 
ed from  the  characteristics  of  the  drainage  basin,  to 
predict  the  peak  flood  flow  for  different  return 
periods  in  the  drainage  basin.  Each  of  the  three 
methods  was  verified  by  being  applied  in  six  differ- 
ent drainage  basins.  On  the  basis  of  the  results 
obtained,  recommendations  were  made  on  the  best 
method  to  be  applied  (at  present)  by  design  engi- 
neers. (Author's  abstract) 
W88-07477 


SECONDARY  CURRENTS  IN  STRAIGHT 
WIDE  CHANNELS, 

Democritus  University  of  Thrace,  67100  Xanthi, 

Greece. 

N.  E.  Kotsovinos. 

Applied  Mathematical  Modeling,  Vol.  12,  No.  1,  p 

22-30,  February  1988.  1  fig,  17  ref. 

Descriptors:  'Transverse  flow,  'Water  currents, 
•Stream  stabilization,  'Open-channel  flow,  'Tur- 
bulent flow,  Hydrodynamics,  Streamflow,  Fluid 
flow,  Channel  flow. 

Transverse  flow  (commonly  known  as  secondary 
flow),  which  exists  for  fully  developed  turbulent 
flow  in  straight  channels  of  noncircular  cross  sec- 
tion was  examined.  The  basic  macroscopic  features 
of  this  secondary  flow  in  straight  wide  channels 
can  be  found,  assuming  that  the  axial  mean  flow  is 
in  hydrodynamic  instability,  which  is  the  result  of 
a  competition  between  destabilizing  and  stabilizing 
effects.  The  two  opposite  effects  in  the  rectilinear 
flow  are  the  normal  stresses  that  tend  to  produce  a 
motion  of  the  fluid  away  from  the  wall  and  the 
viscosity  v  that  tends  to  prevent  this  motion.  It  is 
predicted  that  the  width  of  the  secondary  flow 
cells  in  a  straight  wide  channel  is  equal  to  the 
depth  of  the  flow.  Experimental  evidence  agrees 
with  this  finding.  (Author's  abstract) 
W88-07493 


SEEPAGE  FROM  CHANNELS  AND  PONDS 
WITH  IMPERVIOUS  BOUNDARY  WALLS  EX- 
TENDING BELOW  FLOOR  LEVEL, 

Soils  Division,  Rothamsted  Experimental  Station, 

Harpenden,  Herts.  AL5  2JQ  (U.K.). 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07510 


PARAMETER  ESTIMATION  MODEL  FOR  UN- 
GAGED  STREAMFLOWS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

U.  Lall,  and  J.  Olds. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  245-262,  July  15,  1987.  1  fig,  3  tab,  3  ref. 

Descriptors:  'Streamflow  forecasting,  'Ungaged 
streams,  'Gaging  stations,  'Mathematical  models, 
'Water  resources  development,  'Hydrology, 
'River  basin  development,  Mass  balance,  Least 
squares  method,  Melt  water 

Proper  determination  of  streamflow  quantities  and 
their  mass  balance  is  essential  for  efficient  and 
equitable  river  basin  management  and  water  alloca- 
tion. It  provides  the  baseline  data  for  the  decision 
making  process.  Unfortunately,  it  is  practical  to 
measure  river  flows  only  at  specified  gaging  sta- 
tions, and  local  inflow/outflow  characteristics  be- 
tween gages  are  not  quantitatively  known.  The 
knowledge  of  these  inflows/outflows  is  critical 
from  an  operational  perspective,  particularly  if 
flow  regulation  or  modification  is  considered.  A 
constrained  nonlinear  least  squares  model  is  pre- 
sented that  seeks  to  minimize  the  error  in  selecting 
hydrologic  parameters  that  can  help  predict 
monthly,  local  inflows/outflows  for  a  stream  sec- 
tion between  gages.  Of  interest  is  the  prediction  of 
ungaged,  local  inflows  from  rainfall  and  snowmelt, 
local  inflows/outflows  to  the  groundwater  regime, 
and  return  flows  from  irrigation  diversions.  The 
minimization  of  the  squared  error  in  satisfying  the 
monthly  mass  balance  for  the  stream  section  is 
considered  as  the  optimizing  criteria,  and  a  number 
of  constraints  are  imposed  to  incorporate  prior 
knowledge  and  to  ensure  a  unique  and  well  be- 
haved solution.   Physical  and  meteorological  fac- 


tors such  as  temperature,  precipitation,  drainage 
access,  channel  lengths,  channel  slopes,  and  eleva- 
tion are  correlated  with  the  hydrological  data  base 
at  the  location  to  derive  the  parameter  estimates. 
The  parameter  estimation  model  is  general  in 
nature  and  can  be  applied  to  a  wide  variety  of 
stream  sections.  The  model  formulated  is  solved 
using  successive  linear  programming.  Applications 
procedures  and  a  selected  example  application  are 
reviewed.  (Author's  abstract) 
W88-07513 


BUSHFIRE   HYDROLOGY    -   THE   CASE   OF 
LEAKING  WATERSHEDS, 

ACT  Water  Authority,  G.P.O.  Box  863,  Canber- 
ra City,  A.C.T.  2601  (Australia). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-07517 


SOME  NEW  PERSPECTIVES  ON  THE  PROB- 
ABILISTIC MODELING  OF  FLOODS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

M.  L.  Kavvas. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  315-331,  July  15,  1987.  7  fig.  32  ref.  NSF  Grant 
CEE-84 11896. 

Descriptors:  'Routing,  'Flood  routing,  'Flood  hy- 
drographs,  'Probabalistic  models,  'Preciptation, 
Model  studies,  Stochastic  processes,  Reservoirs, 
Floods,  Flood  control. 

In  the  design  of  a  flood  control  system  a  flood 
hydrograph  realization,  corresponding  to  a  stated 
risk  is  taken  as  the  hydrograph  to  be  routed 
through  the  system.  In  general,  floods  come  in 
groups  and  form  multipeaked  hydrographs.  A  mul- 
tipeaked  flood  hydrograph  (or  a  group  of  floods) 
when  routed  through  a  reservoir-levee-wall  flood 
control  system  may  yield  a  more  critical  result 
than  routing  a  single-peaked  hydrograph  even  if 
each  of  the  peaks  in  the  multipeaked  hydrograph  is 
smaller  than  the  peak  of  the  single-peaked  hydro- 
graph.  This  is  due  to  the  fact  that  while  the  earlier 
floods  within  a  flood  group  may  not  be  critical  for 
the  system,  they  may  still  fill  the  reservoir  to  a 
critical  level  so  that  the  later  floods  in  the  flood 
group  are  passed  by  the  reservoir  directly  down- 
stream and,  thereby,  cause  damage  downstream. 
Similar  arguments  also  follow  for  the  flood  levees 
and  flood  walls  on  the  river  reach  downstream  of  a 
reservoir,  since  there  is  a  channel  storage  during 
the  passage  of  a  flood  wave  through  the  river 
channel.  Also  due  to  storage  in  the  system,  not 
only  the  peak  discharge  stochasticity  but  the  sto- 
chasticity  of  the  complete  flood  hydrograph  shape 
needs  to  be  described.  Instead  of  basing  the  prob- 
abilistic description  of  flood  realizations  on  a  single 
peak  discharge,  stochastic  models  were  developed 
for  the  complete  shape  of  generally  multipeaked 
continuous  time-flood  realizations.  First,  a  point 
stochastic  model  of  the  multistation  precipitation 
process  is  presented.  Using  precipitation  as  the 
driving  process  of  floods,  a  three-dimensional  point 
stochastic  model  for  the  flood  starting  times.times 
to  peaks  and  peak  magnitudes  is  presented.  A 
stochastic  model  for  the  continuous-time  flood  re- 
alizations, as  an  extension  of  the  previous  three- 
dimensional  point  stochastic  model,  is  discussed. 
(Author's  abstract) 
W88-07518 


NEGATIVE  PHASE  SHIFT  OF  GROUNDWAT- 
ER TIDES  NEAR  SHALLOW  TIDAL  RIVERS  - 
THE  GOUDERAK  ANOMALY, 

Research  Department,  The  netherlands  Water- 
works Testing  and  Research  Institute  KIWA  Ltd., 
P.O.  Box  1072,  3430  BB  Nieuwegein  (The  Nether- 
lands). 

C.  Maas,  and  W.  J.  De  Lange. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  333-349,  July  15,  1987.  10  fig,  11  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Tides,  'Groundwater  movement,  'Hollandsche 
Ijssel  River,  'Aquifers,  'Aquitards,  'Tidal  rivers, 
Mathematical  equations,  Rivers,  Groundwater, 
Piezometers. 


During  a  site  investigation  at  Gouderak,  The  Neth- 
erlands, the  observation  was  made  that  groundwat- 
er tides  in  several  piezometers  near  the  shallow 
tidal  river  Hollandsche  Ijssel  were  running  ahead 
of  the  river  by  more  than  an  hour.  Although  the 
current  theory  of  groundwater  flow  does  not  ac- 
count for  this  effect,  the  phenomenon  can  be  ex- 
plained by  means  of  well  known  elementary  mech- 
anisms. The  superposition  principle  is  used  to 
derive  formula  for  the  phase  shift  and  the  attenu- 
ation for  the  case  of  a  single  aquifer  covered  by  an 
aquitard.  For  this  simple  system  the  maximum 
negative  phase  shift  at  the  river  bank  amounts  to 
0.25  pi  radians  (corresponding  to  1.5  hours  for  the 
semidiurnal  tidal  component).  (Author's  abstract) 
W88-07519 


KINEMATIC  OVERLAND  FLOW  -  GENERAL- 
IZATION OF  ROSE'S  APPROXIMATE  SOLU- 
TION, PART  II, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

I.  D.  Moore,  and  P.  I.  A.  Kinnell. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 

p  351-362,  July  15,  1987.  6  fig,  6  ref.  Australian 

Water  Research  Advisory  Council  Grant  Project 

85/131. 

Descriptors:  'Mathematical  models,  'Surface 
runoff,  'Rainfall-runoff  relationships,  'Kinematic 
flow,  'Kinematic  wave  theory,  'Overland  flow, 
Hydrograph  analysis,  Flow,  Model  studies,  Rain- 
fall, Mathematical  equations,  Runoff. 

The  approximate  kinematic  overland  flow  equation 
derived  by  Rose  et  al.  and  generalized  by  Moore 
includes  a  water  surface  profile  shape  factor  C. 
Rose  et  al.  assumed  a  constant  C  =  0.625.  The 
variation  of  C  as  a  function  of  normalized  dis- 
charge q*  was  examined  during  various  phases  of 
the  overland  flow  hydrograph  rise  and  recession 
under  constant  and  time-varying  rainfall  excess. 
The  possible  range  of  C  values  is  bounded  by 
rising  and  falling  limb  boundary  curves.  These 
vary  linearly  from  C  =  1,  q*  =  0  to  C  =  0.625,  q* 
=  1  (steady  state  or  equilibrium)  during  the  hydro- 
graph  rise  and  linearly  from  C  =  0.625,  q*  =  1  to 
C  =  0.4,  q*  =  0  during  the  recession.  At  any  time 
during  an  event  the  value  of  C  depends  on  both  the 
value  of  q*  and  its  previous  pattern  of  variation  or 
history.  Analytical  equations  are  presented  that 
allow  C  to  be  estimated  during  a  runoff  event,  thus 
permitting  improved  predictions  of  overland  flow 
on  plane  surfaces  using  the  approximate  theory 
without  any  increase  in  computational  complexity. 
(Author's  abstract) 
W88-07520 


SIMPLE  MATHEMATICAL  MODEL  OF  A 
COMPLEX  HYDROLOGIC  SYSTEM  -  OKA- 
VANGO  SWAMP,  BOTSWANA, 

For  primary  bibliographic  entry  see  Field  2A. 

W88-07524 


IMPROVED  FLOOD  ROUTING  BY  ARMA 
MODELLING  AND  THE  KALMAN  FILTER 
TECHNIQUE, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

W.  Guang-te,  Y.  Yu,  and  W.  Kay. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 
p  175-190,  August  15,  1987.  2  fig,  2  tab,  13  ref, 
append. 

Descriptors:  'Flood  routing,  'Flood  forecasting, 
'Mathematical  models,  'Routing,  'Errors  analysis, 
'Hydrographs,  'Flood  control,  'Yangtze  River, 
'China,  Floods,  Rivers,  Model  studies,  Autor- 
egressive  moving  average  model,  Kalman  filter, 
Mathematical  equations. 

Conjunctive  use  of  an  autoregressive  moving  aver- 
age (ARMA)  model  and  a  Kalman  filter  for  hydro- 
logic  river  routing  is  suggested  and  applied  to 
route  the  1974  flood  of  the  Changjiang  (Yangtze) 
River  in  China.  For  this  particular  flood,  the  re- 
sults show  that  the  Kalman  filter  accounts  for 
30%-40%  of  the  variance  accounted  for  by  the 
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ARMA  model  with  fixed  coefficients.  Combined 
use  of  the  Kalman  filter  and  an  autoregressive  and 
moving  average  model  for  hydrologic  river  rout- 
ing provides  optimal  estimates  of  the  flood  hydro- 
graph  with  the  least  error  variance.  (Author's  ab- 
stract) 
W88-07533 


NITRIFICATION  IN  ONTARIO  STREAM 
SEDIMENTS, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

M.  D.  Wyer. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  287- 

292,  March  1988.  3  fig,  5  tab,  18  ref. 

Descriptors:  'Streams,  'Sediments,  'Nitrification, 
•Nutrients,  'Fate  of  pollutants,  'Cycling  nutrients, 
•Path  of  pollutants,  Bottom  sediments,  Ontario, 
Nitrates,  Ammonia,  Organic  matter. 

Nitrate  production  in  the  0-1  cm  depth  of  stream 
sediments  was  investigated  in  a  wide  range  of 
sediment  types  from  five  areas  in  southern  Ontario. 
Sediment  types  were  fine,  organic,  sandy  plain, 
coarse,  low  pH,  and  medium.  Nitrification  rates 
ranged  from  0-128  mg/sq  m/day  in  laboratory 
incubations.  The  highest  rates  were  associated  with 
fine  textured  and  organic  samples.  Nitrate  produc- 
tion was  significantly  correlated  with  sediment 
clay  content  (r  =  0.77).  This  relationship  may  be 
partially  indirect  in  that  fine  textured  sediments 
tend  to  have  a  larger  source  of  substrate  for  nitrifi- 
cation. High  clay  and  organic  matter  content  may 
also  provide  more  exchange  sites  for  ammonium 
ions.  Weaker  significant  positive  correlations  were 
found  between  the  nitrification  rate  and  ammoni- 
um-N,  organic  carbon,  and  total  N  contents. 
(Cassar-PTT) 
W88-07539 


DEVELOPMENT  OF  FLOOD  FORECASTING 
AND  WARNING  SYSTEM  IN  CHI  AND  MUN 
RIVER  BASINS,  NORTHEAST  THAILAND, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
T.  Tingsanchali. 

Water  Resources  Journal,  No.  154,  p  31-44,  Sep- 
tember 1987.  11  fig,  16  ref. 

Descriptors:  'Rivers,  'Flood  forecasting,  'Reser- 
voir operation,  'Flood  routing,  Model  studies,  Chi 
River,  Mun  River,  Pong  River,  Ubon  Ratchathani 
Reservoir,  Thailand,  SSARR  model,  DFR  model, 
Mathematical  models,  Rainfall,  Forecasting,  Warn- 
ing stage. 

A  flood  routing  model  for  forecasting  floods  and  a 
flood  warning  procedure  were  developed  for  the 
Pong,  Chi,  and  Mun  River  basins  in  Thailand.  This 
drainage  area  of  11,900  sq  km  experienced  a  500- 
year  flood  in  1978  during  which  reservoirs  filled 
and  flooding  was  severe.  This  region  is  character- 
ized by  low  banks  and  flat  slopes.  Two  mathemati- 
cal models,  the  SSARR  watershed  model  and  the 
DFR  (dynamic  flood  routing)  model,  were  cali- 
brated for  the  basin  using  data  on  rainfall,  stream- 
flow,  evaporation,  reservoir  inflow,  reservoir 
levels,  and  reservoir  releases  for  the  wet  seasons  of 
1975,  1978,  and  1980  (dry  year,  very  wet  year,  and 
wet  year,  respectively).  The  SSARR  model  was 
used  for  the  whole  watershed  except  for  the 
Lower  Mun  River  where  the  DFR  model  was 
used.  In  this  reach  strong  backwater  effects  exist. 
The  most  sensitive  element  was  the  rainfall  fore- 
cast. Based  on  the  forecast  period  of  7  days,  the 
forecast  results  were  found  to  be  quite  accurate, 
providing  a  good  basis  for  a  flood  warning  system. 
(Cassar-PTT) 
W88-07556 


HYDRAULICS  AND  BASIN  MORPHOMETRY 
OF  THE  LARGEST  FLASH  FLOODS  IN  THE 
CONTERMINOUS  UNITED  STATES, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
J.  E.  Costa. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 
p  313-338,  September  15,  1987.  12  fig,  4  tab,  60  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Floods,   'Flood   profiles,   'Flash  floods,   'Flood 


basins,  'United  States,  'Arid  climates,  'Basins, 
Basin  morphometry,  Watersheds,  Mathematical 
studies,  Rainfall,  Runoff,  Froude  number 

The  maximum  rainfall-runoff  floods  measured  by 
indirect  methods  in  small  basins  (0.39-370  sq  km)  in 
the  conterminous  United  States  were  examined. 
This  analysis  identified  12  floods  that  were  the 
largest  ever  measured.  These  floods  all  occurred  in 
semiarid  to  arid  areas.  For  11  of  the  12  largest 
rainfall-runoff  floods  measured  in  small  basins  by 
the  slope-area  method,  values  of  hydraulic  depth; 
hydraulic  radius;  width-depth  ratio;  n  value;  mean 
velocity;  velocity-head  coefficient;  Froude 
number;  water-surface,  energy,  and  channel  slopes; 
shear  stress;  and  unit  stream  power  are  tabulated. 
Estimated  composite  n  values  weighted  by  subsec- 
tion conveyance  range  from  0.028  to  0.048  with  a 
mean  of  0.038.  Mean  velocities  ranged  from  3.47  to 
9.97  m/s.  Froude  numbers  ranged  from  0.81  to 
2.49,  with  9  of  12  floods  having  values  greater  than 
1.00.  Water-surface,  energy,  and  channel  slopes 
vary  considerably  for  each  flood.  Energy  slope 
always  was  less  than  water-surface  slope  by  values 
of  1-104%.  Channel  slope  was  greater  than  energy 
slope  in  eight  floods.  Shear  stresses  ranges  between 
61  and  855  N/sq  m,  and  unit  stream  power  from 
212  to  8131  w/m.  Floods  in  these  small  basins 
produced  shear  stresses  and  unit  stream  powers 
several  hundred  times  greater  than  floods  in  large 
rivers.  Floods  on  other  small  streams,  with  smaller 
unit  discharges,  produced  greater  shear  stresses 
and  stream  powers.  This  indicates  that  the  force  of 
a  flood  is  controlled  by  the  depth-slope  product, 
not  absolute  discharge.  In  the  12  watersheds  stud- 
ied, basin  relief  ranged  from  165  to  1280  m,  elonga- 
tion ratios  ranged  from  0.55  to  0.80,  The  number  of 
first-order  streams  (basin  magnitude)  ranged  from 
10  to  4297,  drainage  density  ranged  from  4.1  to 
10.9  km/sq  km  ,  basin  slope  ranged  from  0.0043  to 
0.2486,  relief  ratio  ranged  from  0.0097  to  0.34, 
ruggedness  number  ranged  from  0.69  to  7.17,  and 
first-order  channel  frequency  ranged  from  5.1  to 
38.6/sq  km.  Elongation  ratios  were  larger,  and 
drainage  density  and  first-order  channel  frequency 
lower,  than  other  small  flash-flood  prone  basins  in 
the  Unites  States.  Maximum  flood  peaks  originate 
from  an  optimal  combination  of  basin  morphology 
and  physiography,  and  storm  intensity.  (Author's 
abstract) 
W88-07566 


AREAL  DISTRIBUTION  OF  INFILTRATION 
PARAMETERS  AND  SOME  SOIL  PHYSICAL 
PROPERTIES  IN  LATERITIC  CATCHMENTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07573 


MECHANISMS  OF  CATCHMENT  FLOW 
PROCESSES  USING  NATURAL  VARIATIONS 
IN  DEUTERIUM  AND  OXYGEN-18, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-07575 


PREDICTION  OF  WATER  YIELD  REDUC- 
TIONS FOLLOWING  A  BUSHFIRE  IN  ASH- 
MIXED  SPECIES  EUCALYPT  FOREST, 

Water  Supply  Division,  Melbourne  and  Metropoli- 
tan Board  of  Works,  Box  4342,  Melbourne,  Vic. 
3001  (Australia). 

For  primary  bibliographic  entry  see  Field  4C. 
W88-07579 


LONG  RANGE  STREAMFLOW  AND  WORLD 
CONTINENTAL  RUNOFF  FLUCTUATIONS 
SINCE  THE  BEGINNING  OF  THIS  CENTURY, 

Centre  de  Sedimentologie  et  de  Geochimie  de  la 
Surface,  Institut  de  Geologic  1  rue  Blessig,  67084 
Strasbourg  Cedex  (France). 
For  primary  bibliographic  entry  see  Field  2A. 

W88-07582 


RELATIONSHIP  OF  SOU.  SURFACE  ROUGH- 
NESS WITH  HYDROLOGIC  VARIABLES  ON 
NATURAL  AND  RECLAIMED  RANGE  LAM) 
IN  NEW  MEXICO, 

New   Mexico  State  Univ.,   Las  Cruces.   Dept.  of 

Animal  and  Range  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07585 


TRANSIENT  ACID  SURGES  IN  AN  UPLAND 
STREAM, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07598 


EFFECTS  OF  SEDIMENT  AND  CONTAMI- 
NATED SEDIMENT  ON  STRUCTURAL  AND 
FUNCTIONAL  COMPONENTS  OF  EXPERI- 
MENTAL STREAM  ECOSYSTEMS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07618 


RESPONSES  OF  JUVENILE  ATLANTIC 
SALMON  (SALMO  SALAR)  TO  EPISODIC  IN- 
CREASES IN  ACIDITY  OF  NOVA  SCOTIA 
RIVERS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07642 


UNIONID  MUSSELS  (MOLLUSCA,  BIVALVIA) 
OF  THE  BELGIAN  UPPER  RIVER  MEUSE:  AN 
ASSESSMENT  OF  THE  IMPACT  OF  HYDRAU- 
LIC WORKS  ON  THE  RIVER  WATER  SELF- 
PURIFICATION, 

Liege  Univ.  (Belgium).  Zoology  Inst. 
For   primary   bibliographic   entry   see   Field   6G. 
W88-07670 


RUNOFF  COLLECTOR  AND  FLUME  FOR  USE 
ON  BARE  FALLOW  PLOTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-07694 


LOCAL  CHANGES  OF  SALINITY  AND  NUTRI- 
ENTS AND  PROCESSES  CONTRIBUTING  TO 
THE  NUTRIENT  DISTRIBUTION  OFF  THE 
EVROS  RIVER,  IN  THE  NORTH  AEGEAN 
SEA, 

Institute  of  Oceanographic  and  Fisheries  Research, 
GR-166  04,  Hellinikon,  Greece. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-07695 


MODIFIED  RUNOFF  CURVE  NUMBERS  FOR 
BARE  CRUST-FORMING  SANDY  SOILS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
K.  D.  Sharma. 

Australian  Journal  of  Soil  Research  ASORAB, 
Vol.  25,  No.  4,  p  541-545,  1987.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Rainfall-runoff  relationships, 
'Runoff  curve  numbers,  'Runoff,  'Sand,  Soil 
types,  India,  Soil  Conservation  Service  Handbook, 
Comparison  studies,  Prediction,  Regression  analy- 
sis, Rainfall,  Storm  runoff,  Arid  zone,  Storm 
water. 

Runoff  curve  numbers  (CN)  for  bare  crust-forming 
sandy  soils  in  the  Indian  Arid  Zone  were  derived 
from  rainfall  and  runoff  data  recorded  over  a 
period  of  7  years  from  1975  to  1981.  Contrary  to 
the  Soil  Conservation  Service  (SCS)  handbook 
value  of  77,  the  actual  optimized  CN  for  0.5%  and 
5-10%  slopes  were  found  to  be  87  and  91,  respec- 
tively, indicating  a  greater  volume  of  generated 
runoff  from  these  soils  than  estimated  by  the  SCS 
method.  The  handbook  CN  value  underpredicted 
runoff  by  47-68%  for  storms  >  100  mm  and  163- 
400%  for  storms  <25  mm.  A  significant  correla- 
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tion   (r  =  0.898,   n  =  227)  was   found   between   the 
observed  and  predicted   values  using  a  modified 
CN   based   on    the   measurements.    (Author's   ab- 
stract) 
W88-07704 


AGRICULTURAL  MANAGEMENT  PRAC- 
TICES AND  THE  INTEGRITY  OF  INSTREAM 
BIOLOGICAL  HABITAT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5G. 
W88-07836 


DROUGHT  CONDITIONS:  STAFF  SUMMARY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  R.  Jackson. 

Publication   No.   96-1.   Susquehanna   River   Basin 

Commission,  Harrisburg,  Pennsylvania.  May  1985. 

14  p,  1 1  fig. 

Descriptors:  'Drought,  'Rainfall,  'New  York, 
'Pennsylvania,  'Susquehanna  River,  'New  York, 
'Pennsylvania,  Seasonal  variation,  Water  shortage. 
Rainfall  intensity,  Susquehanna  River  basin, 
Weather  data  collections,  Data  interpretation. 

Rainfall  and  streamflow  data  have  been  analyzed 
to  describe  the  current  drought  condition.  Data  for 
average  monthly  rainfall  for  the  months  of  Septem- 
ber 1984  through  April  1985  were  obtained  from 
the  bimonthly  Weather  summary  furnished  by  the 
River  Forecast  Center.  The  drought  was  assumed 
to  begin  in  September  1984  for  the  following  rea- 
sons: (1)  The  rainfall  deficiency  maps  prepared  by 
the  Commission  staff  begin  in  that  month;  and  (2) 
September  was  the  first  month  with  a  rainfall 
deficiency.  The  analyses  of  rainfall  data  showed 
the  following:  (1)  In  the  30  years  of  historical  data, 
there  was  no  occurrence  of  a  basinwide  average 
January  rainfall  as  low  as  the  basinwide  average 
rainfall  experienced  in  January  1985  (0.76  in);  (2) 
The  September  1984  basinwide  average  rainfall 
was  1.34  in.  There  was  only  one  September  in  the 
30  years  of  record  which  showed  a  lesser  amount, 
and  that  was  1.23  in.  in  1961;  (3)  There  is  only  one 
occurrence  in  the  30  year  record  of  basinwide 
average  April  rainfall  less  than  the  basinwide  aver- 
age for  April  1985  (1.49  in.).  That  occurrence  was 
in  1971  (1.11  in);  (4)  There  are  a  large  number  of 
occurrences  of  rainfall  less  than  the  current  indi- 
vidual month  values  in  the  remaining  months  since 
last  September;  and  (5)  In  the  30  years  of  record, 
there  are  no  occurrences  of  eight  month  totals 
ending  in  any  month  which  are  less  than  the  total 
of  the  period  September  1984  through  April  1985. 
The  streamflow  data  was  analyzed  for  the  follow- 
ing streamgaging  stations:  Chemung  River  near 
Chemung,  NY,  Susquehanna  River  near  Waverly, 
NY,  Tunkhannock  Creek  near  Tunkhannock,  PA, 
Susquehanna  River  at  Wilkes-Barre,  PA,  West 
Branch  Susquehanna  River  at  Lewisburg,  PA,  Ju- 
niata River  at  Newport,  PA,  Susquehanna  River  at 
Harrisburg,  PA,  and  Conodoguinet  Creek  near 
Hogestown,  PA.  (Lantz-PTT) 
W88-07845 


DROUGHT  CONDITIONS:  STAFF  SUMMARY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA 

D.  R.  Jackson. 

Publication    No.    96-2.    Susquehanna    River   Basin 

Commission,  Harrisburg,  Pennsylvania.  June  1985. 

10  p,  8  fig. 

Descriptors:  'Streamflow,  'Drought,  'Rainfall, 
'Susquehanna  River,  'New  York,  'Pennsylvania, 
Seasonal  variation.  Water  shortage,  Rainfall  inten- 
sity, Susquehanna  River  basin,  Data  interpretation, 
Weather  data  collections 

Rainfall  and  streamflow  data  have  been  analyzed 
to  describe  the  current  drought  condition.  Accu- 
mulated departures  from  normal  were  computed 
beginning  in  September  1984  for  basinwide  aver- 
age rainfall.  Accumulated  departures  from  normal 
for  each  county,  computed  by  National  Weather 
Service  beginning  in  October  1984,  are  also  dis- 
cussed. The  analysis  of  rainfall  data  showed  the 


following:  (1)  Normal  basinwide  average  precipita- 
tion for  May  is  3.53  in.  The  basinwide  average 
rainfall  for  May  1985  was  3.47  in.  Thus  the  basin- 
wide average  rainfall  was  almost  normal.  Howev- 
er, the  distribution  of  rainfall  results  in  a  continu- 
ation of  very  large  deficits  in  the  New  York  part  of 
the  basin  and  in  the  northern  counties  of  Pennsyl- 
vania. Most  counties  in  New  York  show  deficits  in 
excess  of  1  in.  for  May,  compared  to  an  excess  of  1 
to  3  in.  for  most  counties  in  Pennsylvania;  (2)  The 
accumulated  basinwide  average  rainfall  beginning 
in  September  1984  is  19.74  in.,  and  is  typical  of  low 
rainfall  experienced  during  the  worst  of  the  1960's 
drought;  (3)  The  accumulated  deficiency  from 
normal  which  increased  rapidly  between  January 
and  April,  increased  only  slightly  in  May.  The 
streamflow  data  was  analyzed  for  the  following 
stations:  Chemung  River  near  Chemung,  NY,  Sus- 
quehanna River  near  Waverly,  NY,  Susquehanna 
River  at  Wilkes-Barre,  PA,  West  Branch  Susque- 
hanna River  at  Lewisburg,  PA,  Juniata  River  at 
Newport,  PA,  and  Susquehanna  River  at  Harris- 
burg, PA.  (Lantz-PTT) 
W88-07846 


CONTINENTAL  WEATHERING  OF  GERMA- 
NIUM: GE/SI  IN  THE  GLOBAL  RIVER  DIS- 
CHARGE, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-07931 


SEASONAL  AND  ANNUAL  VARIATIONS  IN 
THE  ORGANIC  MATTER  CONTRIBUTED  BY 
THE  ST.  LAWRENCE  RIVER  TO  THE  GULF 
OF  ST.  LAWRENCE, 

Department  of  Fisheries  and  Oceans,  Bedford  In- 
stitute  of  Oceanography,   P.O.    Box    1006,   Dart- 
mouth, N.S.,  Canada  B2Y  4A2. 
R.  Pocklington,  and  F.  C.  Tan. 
Geochimica  et  Cosmochimica  Acta.  Vol.  51,  No. 
9,  p  2579-2586,  September  1987.  4  fig,  4  tab,  36  ref. 

Descriptors:  'Water  quality,  'Water  chemistry, 
'Saint  Lawrence  River,  'Organic  matter,  'Season- 
al variation,  'Dissolved  solids,  'Particulate  matter, 
'Estuaries,  River  flow.  Flow  discharge,  Sediments, 
Suspended  particulate  matter,  Dissolved  organic 
carbon,  Particulate  organic  carbon,  Canada, 
Annual  variation,  Water  pollution  sources,  Path  of 
pollutants,  Nonpoint  pollution  sources,  Pollution 
load. 

The  St.  Lawrence  River  discharges  a  substantial 
volume  of  water  (405  cu  km/yr)  containing  sus- 
pended (SPM;  3,420,000  t)  and  dissolved 
(68,000,000  t)  materials  to  the  Gulf  of  St.  Law- 
rence. The  total  load  contains  organic  carbon  in 
particulate  (POC;  3-14%  of  SPM),  and  dissolved 
(DOC;  3.76  plus  or  minus  0.63  mg/1)  form.  The 
concentration  of  POC  (and  particulate  organic  ni- 
trogen) is  positively  correlated  with  discharge  (in- 
creased during  the  spring  flood  and  the  fall  en- 
hancement of  flow),  but  concentration  of  DOC  is 
not  so  simply  related  to  discharge.  In  consequence, 
the  total  organic  carbon  (POC  +  DOC)  load  is 
relatively  invariant,  and  increased  annually  by  only 
2-3%  despite  a  progressive  increase  of  8%  in  dis- 
charge over  the  years  of  this  study.  Seasonal  differ- 
ences in  the  composition  of  the  particulate  organic 
matter  (POM)  are  interpreted  as  reflecting  domi- 
nant contributions  from  within-river  production  in 
summer  and  from  terrestrial  sources  in  spring  and 
fall.  In  years  when  the  annual  discharge  was  great- 
er than  average,  a  higher  proportion  of  the  POM 
was  terrigenous.  The  organic  matter  in  surface 
sediments  of  the  estuary  to  which  the  river  dis- 
charges is  predominantly  of  terrestrial  provenance. 
(Author's  abstract) 
W88-07934 


BREAKUP  OF  SMALL  RIVERS  IN  THE  SU- 
BARCTIC, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2C. 
W88-07935' 


PACIFIC  NORTHWEST  RIVERS  STUDY.  1986 
FINAL  REPORT:  IDAHO, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 
S.  Allen,  J.  Putera,  and  C.  Jazdzewski. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011162. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP-796,  (1986).  88  p,  6  append. 

Descriptors:  'Idaho,  'Rivers,  'Water  resources 
data,  'Hydrologic  data,  'Hydroelectric  power, 
Ecosystems,  Fish,  Wildlife,  Recreation,  Resources 
management,  Environmental  policy,  Maps. 

The  Pacific  Northwest  Rivers  Study  was  initiated 
to  assess  the  significance  of  river  segments  for  a 
variety  of  environmental  values.  The  purpose  of 
the  study  was  to  identify  environmental  and  insti- 
tutional considerations  which  might  have  a  bearing 
on  hydropower  development  in  the  northwest. 
The  resource  assessment  phase  of  the  Rivers  Study 
was  initiated  in  June  1985,  and  completed  in  Janu- 
ary 1986.  This  phase  produced  both  tabular  infor- 
mation regarding  each  river  segment  in  the  state 
and  a  series  of  maps  identifying  the  location  of 
river  segments.  Each  segment  was  also  assigned  to 
one  of  the  series  of  resource  value  classes  depend- 
ing on  its  relative  significance  within  a  given  re- 
source category.  Subsequent  to  the  initial  assess- 
ment, information  was  encoded  into  computer 
format  and  made  available  for  review.  This  report 
presents  a  description  of  the  assessment  process 
and  findings  for  each  of  the  resource  categories 
analyzed  in  the  Idaho  component  of  the  Pacific 
Northwest.  (Lantz-PTT) 
W88-07963 


STREAM  HABITAT  ENHANCEMENT  EVAL- 
UATION WORKSHOP:  A  SYNTHESIS  OF 
VIEWS, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07968 


2F.  Groundwater 


HELIUM  SURVEY  FOR  DELINEATING 
AREAS  OF  KARST-SUFFOSION  PROCESSES 
CAUSED  BY  HIGH-RATE  GROUNDWATER 
WITHDRAWAL, 

Water  Problems  Institute,  USSR  Academy  of  Sci- 
ences, Moscow,  USSR. 
V.  S.  Kovalevsky,  and  V.  L.  Zlobina. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,  Vol.  10,  No.  2,  p  88-94,  1987.  4  fig,  8 
ref. 

Descriptors:  'Surface-groundwater  relations, 
'Subsidence,  'Groundwater  depletion,  'Ground- 
water flow,  'Geohydrology,  'Data  acquisition, 
'Environmental  effects,  'Helium,  'Karst  hydrolo- 
gy, Aquifer  testing,  Suffosion,  Sediments,  Carbon- 
ate aquifers,  Moscow,  USSR,  Tritium,  Confined 
aquifers,  Carboniferous  aquifers,  Groundwater  re- 
charge, Recharge,  Rivers. 

The  combined  use  of  helium  and  tritium  surveys 
effectively  delineated  areas  of  intensive  exchange 
of  confined,  unconfined,  and  river  water  under  the 
complex  conditions  of  karst  hydrology.  The  Car- 
boniferous artesian  aquifer,  located  in  central 
Moscow,  contains  hundreds  of  pumping  wells  and 
has  been  heavily  developed.  As  a  result,  the  water 
table  has  decreased  by  50-70  m,  interaction  be- 
tween the  surficial  and  the  confined  aquifers  is 
occurring,  solution  cavities  have  formed,  ground- 
water flow  velocity  has  increased  50-100  times, 
water  temperature  has  increased  by  10-12  C  in 
some  areas,  and  water  quality  has  changed. 
Through  this  intensification  of  karst  formation  and 
karst-suffosion  (suffosion  refers  to  undermining  by 
removal  of  sediment  by  groundwater)  sinkhole  for- 
mation and  building  destruction  have  occurred. 
Helium  concentrations,  determined  three  times 
from  1978  to  1983  in  areas  of  active  karstification 
were  similar  to  those  of  precipitation,  about 
0.0000510  ml/liter.  Computer  mapping  allowed  in- 
terpretation of  three  anomalous  areas,  all  in  the 
Moscow  River  valley  where  groundwater  interac- 
tion with  river  water  is  also  influenced  by  V- 
shaped  paleovalleys.  The  anomalies  were  confined 
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to  valleys  with  eroded  Jurassic  clays,  where  there 
is  direct  contact  of  Quaternary  sandy-clay  deposits 
with  carboniferous  carbonate  rocks.  Tritium  sur- 
veys and  hydrogeochemical  investigations  con- 
firmed the  results  of  the  helium  surveys.  (Cassar- 
PTT) 
W88-06878 


GROUNDWATER  RESOURCES  AND  DEVEL- 
OPMENT IN  CHINA, 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing, China. 
C.  Mengxiong. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  10,  No.  3,  p  141-147,  1987.  2  fig,  9 
tab. 

Descriptors:  *  Water  resources  development, 
•Water  demand,  'Groundwater  potential,  ♦Envi- 
ronmental effects,  'China,  Geohydrology,  Water 
supply,  Urbanization,  Water  demand,  Groundwat- 
er mining,  Groundwater  recharge,  Recharge, 
Water  storage,  Subsidence,  Groundwater  pollu- 
tion, Saline  water  intrusion. 

China  has  total  groundwater  resources  of  872  bil- 
lion cu  m/r.  Total  water  resources,  including  all 
sources,  are  2804.7  billion  cu  m/r.  The  complex 
hydrogeology  of  this  9.6  million  sq  m  country  has 
six  main  divisions:  East  Plain,  with  enormously 
thick  unconsolidated  sediments  forming  multiple 
aquifers;  Inner  Mongolian  and  Loess  Plateaus; 
Western  Inland  Basins,  arid  desert  land  with  plenty 
of  groundwater  in  piedmont  plains;  southeast  and 
Central-south  Hilly  Land,  characterized  by  ex- 
posed rocks  and  fissure  water;  Southwest  Karst 
Hilly;  and  Qing-Zhang  Plateau,  mainly  permafrost. 
Of  the  total  groundwater  resources,  250.3  billion 
cu  m/r  is  pore  water,  417.4  cu  m/a  is  fissure  water, 
and  204  cu  m/r  is  karst  water.  Exploitation  of 
groundwater  is  74.6  billion  cu  m/r,  11.6%  of  the 
groundwater  resources.  The  plain  area  uses  76%; 
the  hilly  region,  24%.  Groundwater  extraction  has 
allowed  the  extensive  agricultural  development 
(11.3  million  ha)  in  the  arid  northern  plains.  More 
than  400,000  irrigation  wells  have  been  sunk  in  the 
Hebei  Plain  during  the  last  20  yr.  Although  surface 
water  is  abundant  in  South  China,  there  are  certain 
areas  of  localized  water  shortage  in  the  coastal 
plains,  red  bed  basins,  and  karst  mountainous  re- 
gions. Groundwater  resources  have  been  devel- 
oped in  all  these  regions,  adding  thousands  of 
hectares  of  irrigated  land  and  solving  chronic 
water  supply  problems  in  cities.  This  includes 
wells,  karst  springs,  and  subterranean  streams 
(about  2000  streams).  Beijing  uses  2500  million  cu 
m  of  groundwater  each  year,  60%  of  the  total 
water  supply  of  the  city.  Groundwater  use  in  the 
industrial  area  of  Liaoning  reaches  830  million  cu 
m/r.  Exploitation  of  groundwater  has  caused  sev- 
eral problems:  water  table  reductions  resulting  in 
reduced  yield,  drying  up  of  shallow  irrigation 
wells,  and  pump  replacement;  land  surface  subsid- 
ence up  to  2.4  m,  especially  in  large  coastal  cities; 
and  seawater  intrusion.  Pollution  from  industrial 
discharges  and  agricultural  chemicals  has  also 
damaged  groundwater  supplies.  (Cassar-PTT) 
W88-06879 


DISSOLVED        ORGANIC        CARBON        IN 
STREAMS  AND  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-06902 


NITRATE    DEPLETION    IN   THE    RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06919 


INFLUENCE  OF  INORGANIC  AND  ORGANIC 
NUTRIENTS  ON  AEROBIC  BIODEGRADA- 
TION  AND  ON  THE  ADAPTATION  RE- 
SPONSE OF  SUBSURFACE  MICROBIAL 
COMMUNITIES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 


For  primary  bibliographic  entry  see  Field  5B. 
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DECAY  OF  DISSOLVED  SUBSTANCES  BY 
SECOND-ORDER  REACTION;  PROBLEM  DE- 
SCRIPTION AND  BATCH-REACTOR  SOLU- 
TIONS, 

U.  S.  Salinity  Lab.  Soil  and  Water  Management 

Research  Unit,  Riverside,  CA  92521. 

For  primary  bibliographic  entry  see  Field  5B. 
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ASSESSMENT  OF  RECHARGE  COMPONENTS 
FOR  A  CHALK  AQUIFER  UNIT, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

D.  Jackson,  and  K.  R.  Rushton. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p  1-15,  June  30,  1987.  7  fig,  3  tab,  15  ref,  append. 

Descriptors:  *Surface-groundwater  relations, 
♦Groundwater  movement,  ♦Recharge,  ♦Ground- 
water recharge,  ♦Soil  water,  Infiltration,  Aquifer 
characteristics,  Carbonate  aquifers,  Gipping  River, 
England,  Mathematical  models,  Model  studies. 

The  recharge  components  were  identified  in  a 
chalk  catchment  in  the  Gipping  River  area  of 
England.  The  aquifer  is  partially  overlain  by  boul- 
der clay  which  is  usually  separated  from  the  Chalk 
by  a  layer  of  sand  or  gravel.  The  major  compo- 
nents were:  (A)  flow  through  boulder  clay  which 
is  greater  than  10  m  thick  which  then  enters  the 
underlying  sand  and  gravel  layer;  (B)  runoff,  inter- 
flow and  lateral  transfer  within  the  sand  and  gravel 
deposits  which  flow  into  the  high-transmissivity 
chalk  at  the  margins  of  the  boulder  clay;  (C)  water 
originating  from  precipitation  which  flows  from 
the  soil  zone  directly  to  the  chalk,  and  sand  and 
gravel  on  the  valley  sides  and  in  the  central  valley 
areas;  and  (D)  river-groundwater  interaction.  The 
relative  magnitudes  of  the  recharge  components 
were  computed.  Component  A  provides  the  major 
part  of  total  recharge  during  the  summer  months. 
Component  B  shows  greater  variation  between 
winter  and  summer,  but  never  falls  below  8  Ml/ 
day.  Component  C  varies  from  almost  zero  to 
providing  as  much  as  50%  of  recharge  during 
heavy  winter  rain.  Component  D  shows  small  fluc- 
tuations, occasionally  flowing  from  the  river  to  the 
aquifer.  Field  evidence  and  mathematical  models 
were  used  in  this  study.  (Cassar-PTT) 
W88-07105 


ANALYSIS  OF  AN  ANISOTROPIC  COASTAL 
AQUIFER  SYSTEM  USING  VARIABLE-DENSI- 
TY FLOW  AND  SOLUTE  TRANSPORT  SIMU- 
LATION, 

Geological    Survey,    Box    50166,    Honolulu,    HI 

96850. 

W.  R.  Souza,  and  C.  I.  Voss. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 

p  17-41,  June  30,  1987.  13  fig,  3  tab,  43  ref. 

Descriptors:  ♦Groundwater  movement,  ♦Path  of 
pollutants,  ♦Coastal  aquifers,  ♦Anisotropy,  ♦Solute 
transport,  ♦Saline  water  intrusion,  Model  studies, 
Oahu,  Hawaii,  Aquifer  characteristics,  Hydraulic- 
conductivity,  Water  storage,  Geohydrology,  Spe- 
cific yield. 

The  groundwater  system  in  southern  Oahu, 
Hawaii,  consists  of  a  thick  areally  extensive  fresh- 
water lens  overlying  a  zone  of  transition  to  a  thick 
saltwater  body.  This  system  was  analyzed  in  cross 
section  with  a  variable-density  groundwater  flow 
and  solute  transport  model  on  a  regional  scale.  The 
simulation  was  difficult  because  the  coastal  aquifer 
system  has  a  saltwater  transition  zone  that  is  broad- 
ly dispersed  near  the  discharge  area  but  is  very 
sharply  defined  inland.  Steady-state  simulation  of 
the  transition  zone  in  the  layered  basalt  aquifer  of 
southern  Oahu  indicated  that  a  small  transverse 
dispersivity  is  characteristic  of  horizontal  regional 
flow.  Further,  in  this  system,  flow  is  generally 
parallel  to  isochlors,  and  steady-state  behavior  is 
insensitive  to  the  longitudinal  dispersivity.  Parame- 
ter analysis  identified  that  only  six  parameters  con- 
trol the  complex  hydraulics  of  the  system:  horizon- 
tal and  vertical  hydraulic  conductivity  of  the  basalt 


aquifer;  hydraulic  conductivity  of  the  confining 
caprock  layer;  leakance  below  the  caprock;  specif- 
ic yield;  and  aquifer  matrix  compressibility.  The 
best-fitting  models  indicated  that  the  horizontal 
hydraulic  conductivity  is  significantly  greater  than 
the  vertical  hydraulic  conductivity.  These  models 
gave  values  for  specific  yield  and  aquifer  com- 
pressibility which  imply  a  considerable  degree  of 
compressive  storage  in  the  water  table  aquifer. 
(Author's  abstract) 
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NON-DARCIAN  FLOW  IN  FRACTURED 
ROCKS  WITH   A   LINEAR   FLOW   PATTERN, 

Department  of  Hydraulics,  Civil  Engineering  Fac- 
ulty, Technical  University  of  Istanbul,  Ayazaga, 
Istanbul,  Turkey. 
Z.  Sen. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p  43-57,  June  30,  1987.  6  fig,  1  tab,  18  ref. 

Descriptors:  ♦Groundwater  movement,  ♦Karst  hy- 
drology, ♦Geologic  fractures,  'Aquifer  character- 
istics, Geohydrology,  Forcheimer  Law,  Darcys 
law,  Wells,  Turbulent  flow,  Linear  flow. 

Groundwater  flow  through  fractured  rocks  devi- 
ates from  the  classical  Darcian  solutions.  The  oc- 
currence of  linear  flow  towards  extensive  or 
medium  length  dipping  geological  structures  such 
as  faults,  joints,  contact  surfaces,  and  fractures  is 
common,  especially  in  igneous  and  metamorphic 
rocks.  Wells  drilled  in  these  structures  have  per- 
meabilities much  greater  than  the  host  rock.  As  a 
result  of  the  interconnecting  faults  and  joints,  flow 
lines  become  parallel,  and  water  abstraction  be- 
comes easier.  However,  the  secondary  flow  in  the 
fissures  violates  Darcian  law  because  the  type  of 
flow  becomes  turbulent,  especially  at  high  veloci- 
ties. This  paper  presents  an  analytical  solution  to 
account  for  the  turbulent  flow  using  the  Forch- 
heimer  law.  Curves  are  presented  to  help  practic- 
ing hydrogeologists  to  determine  the  aquifer  pa- 
rameters by  a  type  curve  matching  procedure. 
Graphs  compare  Darcian  and  non-Darcian  flows 
in  fractured  media.  The  methodology  was  applied 
to  the  Madera  formation  of  Pennsylvanian  age. 
The  aquifer  test  had  an  average  discharge  of  97 
gal/min  and  an  aquifer  thickness  of  243  ft.  Storati- 
vity  and  transmissivity  properties  were  calculated 
from  data  obtained  from  two  observation  wells. 
(Cassar-PTT) 
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NUMERICAL  MODEL  FOR  THE  FORMA- 
TION OF  SALINE  WATERS  DUE  TO  DIFFU- 
SION OF  DISSOLVED  NA  CL  IN  SUBSIDING 
SEDIMENTARY  BASINS  WITH  EVAPORITES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2K. 
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MODEL  STUDY  OF  SOME  FACTORS  INFLU- 
ENCING THE  RESATURATION  OF  SPOIL 
FOLLOWING  MINING  AND  RECLAMATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  4C. 
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MICROSCALE  CHEMICAL  HETEROGENEITY 
IN  GROUNDWATER, 

Isotope  Department,  The  Weizmann  Institute  of 

Science,  7100  Rehovot,  Israel. 

For  primary  bibliographic  entry  see  Field  5B. 
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VARIABILITY  OF  SATURATED  HYDRAULIC 
CONDUCTIVITY  IN  A  GLOSSAQUIC  HAPLU- 
DALF  WITH  MACROPORES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
J.  G  Louren,  R.  J.  Wagenet,  J.  Bouma,  and  J.  H. 
M,  Wosten. 

Soil  Science  SOSCAK,  Vol.  145,  No.  1,  p  20-28, 
January  1988.  6  fig,  5  tab,  24  ref. 
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Descriptors:  'Soil  water,  'Saturated  flow,  •Perme- 
ability coefficient,  •Groundwater  movement, 
•Clays,  'Pore  size,  Spatial  distribution,  Soil  sur- 
faces, Void  space,  Density,  Soil  physical  proper- 
ties, Soil  types.  Sand,  Silt,  Sampling,  Analysis  of 
variance,  Correlation  analysis.  Statistical  analysis. 

The  spatial  variability  of  saturated  hydraulic  con- 
ductivity (K  sub  sat)  was  measured  in  situ  in  a 
clayey  soil  with  macropores.  K  sub  sat  was  deter- 
mined at  37  equally-spaced  transect  sampling  loca- 
tions using  five  different-sized,  in  situ  soil  columns. 
Each  column,  starting  with  the  largest,  was  con- 
structed within  the  confines  of  the  previous 
column.  Excavation  of  a  block  of  soil  on  four  sides, 
with  the  block  remaining  naturally  attached  at  the 
bottom,  defined  a  volume  of  soil  to  be  used  in  K 
sub  sat  determination.  The  volumes  used  were 
240,000,  120,000,  50,000,  6280,  and  884  cc.  Quanti- 
tative estimates  of  macroporosity  were  obtained 
from  tracings  of  visible  tubular  and  planar  voids  at 
the  exposed  upper  soil  surface.  Measurement  was 
also  made  of  bulk  density  and  percentage  sand,  silt, 
and  clay.  The  mean  and  variance  of  K  sub  sat  were 
found  to  be  a  function  of  the  sample  volume  used, 
with  the  two  smallest  volumes  producing  estimat- 
ed moments  much  larger  than  observed  using  the 
next  two  largest  sizes.  The  240,000-cc-volume 
sample  size  proved  to  be  an  operationally  cumber- 
some method  and  also  produced  extreme  and  prob- 
ably unreliable  estimates  of  mean  and  variance. 
Geostatistical  analysis  demonstrated  spatial  struc- 
ture to  exist  for  the  120,000  and  50,000-cc  sample 
volumes,  but  only  random  variation  was  observed 
for  the  other  three  sizes.  Cross-correlation  between 
K  sub  sat  and  macrovoids  and  K  sub  sat  and 
physical  properties  was  also  demonstrated.  These 
results  suggest  that  the  macrovoid  area  or  percent- 
ages of  silt  or  clay  could  be  used  to  predict  the 
spatial  distribution  of  K  sub  sat  in  the  field.  (Au- 
thor's abstract) 
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OCCURRENCE  AND  CHEMISTRY  OF  HIGH 
FLUORIDE  GROUNDWATERS  IN  JALORE 
DISTRICT  OF  WESTERN  RAJASTHAN. 

Ground     Water    Department,     Jodhpur     342003, 

India. 
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SIMPLE  METHOD  TO  ESTIMATE  SPECIFIC 
EQUILIBRIUM  SOIL-WATER  CONTENT  IN  A 
UNIFORM  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
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For   primary   bibliographic   entry   see   Field    2G. 

W88-07189 


FINITE-ELEMENT  SIMULATION  OF  LOW- 
TEMPERATURE,  HEAT-PUMP-COUPLED, 
AQUIFER  THERMAL  ENERGY  STORAGE, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 

T.  E.  Dwyer,  and  Y.  Eckstein. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  19-38,  15  November  1987.  9  fig,  5  tab,  56  ref. 

Descriptors:  'Groundwater  storage,  *Aquifers, 
•Heated  water,  *Thermal  capacity,  *Simulation 
analysis,  *Mathematical  models,  'Finite  element 
method,  Feasibility  studies,  Sensitivity  analysis, 
Confined  aquifers,  Aquitards,  Geologic  formations, 
Injection,  Pumping,  Ohio. 

A  two-dimensional,  Galerkin  finite-element  trans- 
port model  was  applied  to  a  feasibility  study  of  low 
temperature,  heat  pump  coupled,  aquifer  thermal 
energy  storage  in  a  confined  sandstone  aquifer  in 
northeastern  Ohio.  Simulations  were  run  to  deter- 
mine the  relative  sensitivity  of  the  model  to  tran- 
sient versus  steady-state  radial  flow,  grid  size,  time- 
step  lengths,  and  injection  temperatures.  In  order 
to  determine  the  effects  of  uncertainties  in  the 
values  of  aquifer  and  aquitard  parameters,  energy 
recovery  factors  and  recovery  temperatures  were 
calculated  for  worst-case,  best-case,  and  best-esti- 
mate  simulations.  All  simulations  were  performed 
assuming  a  150  d  injection  phase,  a  35  d  storage 
phase,  a  150  d  production  phase,  and  a  pumping 
rate  of  15  cu  m/h.  The  worst-case  simulation  for 


an  injection  temperature  of  23.9  C  produced  an 
energy  recovery  factor  of  0.43  and  a  final  produc- 
tion temperature  of  14.6  C.  The  best-case  simula- 
tion resulted  in  an  energy  recovery  factor  of  0.69 
and  a  final  production  temperature  of  16.2  C.  The 
best-estimate  simulation  predicted  an  energy  re- 
covery factor  of  0.50  and  a  final  production  tem- 
perature of  15.0  C.  Both  the  energy  recovery 
factor  and  the  recovery  temperature  were  most 
affected  by  the  uncertainty  in  the  storage  forma- 
tion longitudinal  dispersivity.  Using  the  best-esti- 
mate parameter  values,  an  injection  temperature  of 
18.0  C  resulted  in  a  final  production  temperature  of 
13.2  C  and  an  energy  recovery  factor  of  0.50.  The 
best-estimate  parameter  values  used  with  an  injec- 
tion temperature  of  27.0  C  yielded  a  final  produc- 
tion temperature  of  15.9  C  and  an  energy  recovery 
factor  of  0.50.  (Author's  abstract) 
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HYDROGEOLOGY,  HYDROCHEMISTRY, 

AND  ENVIRONMENTAL  ISOTOPES  OF  THE 
CAMPASPE  RIVER  AQUIFER  SYSTEM, 
NORTH-CENTRAL  VICTORIA,  AUSTRALIA, 

Geological  Survey  of  Israel,  Jerusalem. 
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Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  63-86,  15  November  1987.  10  fig,  3  tab,  15  ref. 

Descriptors:  'Aquifer  systems,  'Australia,  *Geo- 
hydrology,  'Chemical  properties,  'Isotope  tracers, 
'Irrigation-return  flow,  'Palth  of  pollutants,  Geo- 
logic units,  Aquitards,  Natural  recharge,  Salinity, 
Dissolved  solids,  Leaky  aquifers,  Hydrological 
regime,  Irrigation. 

The  Campaspe  River  hydrogeological  system  of 
North-Central  Victoria,  Australia  consists  of  two 
major  units:  (1)  the  Deep  Lead  aquifer,  which 
forms  the  major  aquifer  of  the  region;  and  (2)  the 
Shepparton  Formation,  which  forms  a  complex 
aquitard-aquifer  system  on  top  of  the  Deep  Lead. 
Recharge  to  the  Deep  Lead  aquifer  is  twofold:  (1) 
a  major  component  of  recharge  occurs  along  the 
southern  reaches  of  the  Campaspe  River  where  the 
overlying  Shepparton  Formation  is  thin  and  be- 
comes more  permeable;  and  (2)  recharge  occurs  by 
vertical  downward  movement  of  water  from  the 
Shepparton  Formation.  Natural  discharge  from  the 
system  occurs  further  to  the  northwest  beyond  the 
Murray  River.  Salinity  gradually  increases  down- 
gradient  in  the  Deep  Lead,  with  an  abrupt  increase 
to  greater  than  6000  mg/1  total  dissolved  solids 
close  to  the  Murray  River,  except  in  the  Goornong 
area  in  the  south,  which  appears  to  be  separated 
from  the  main  Deep  Lead  system.  The  Shepparton 
Formation  waters  on  the  other  hand,  are  charac- 
terized by  disorder,  namely,  fresh  to  saline  water 
juxtaposed  both  horizontally  and  vertically.  Heads 
in  both  the  Shepparton  Formation  and  the  Deep 
Lead  had  been  increasing  at  the  rate  of  about  15-20 
cm/yr,  for  at  least  several  decades.  The  advent  of 
large-scale  withdrawal  from  the  Deep  Lead  in  the 
early  1980s  has  arrested  this  trend.  In  the  northern 
and  central  portions  of  the  area,  a  decline  in  aqui- 
fer pressures  is  evident.  This  decline  will  induce 
increased  leakage  from  the  Shepparton  Formation 
down  into  the  deeper  aquifer,  and  such  leakage 
could  possibly  result  in  a  degradation  of  water 
quality.  Stable  isotope  data  indicate  that  under  the 
existing  hydrologic  regime  little  irrigation  drainage 
water  has  penetrated  to  the  deep  system.  (Author's 
abstract) 
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In  the  ideal  case,  the  porous  medium  to  be  de- 
scribed by  a  numerical  groundwater  simulation 
model  can  be  divided  into  representative  elementa- 
ry volumes.  In  these  volumes,  the  mean  geohydro- 
logical  parameters  are  acquired  by  using  averaging 
methods  to  the  individual  measurements  of  these 
parameters.  However,  in  practice  many  disturb- 
ances of  this  ideal  picture  occur,  especially  in  the 
form  of  discontinuities  in  the  so-called  homogene- 
ous porous  medium.  In  order  to  be  able  to  decide 
whether  and  how  heterogeneities  should  be  taken 
into  account  for  modelling  a  groundwater  flow 
problem,  the  magnitude  of  those  disturbances  must 
be  estimated.  Therefore,  in  this  paper  the  authors 
solve  the  problem  of  a  uniform  flow  in  a  homoge- 
neous medium  with  an  elliptically-shaped  inhomo- 
geneity  with  a  different  value  for  the  permeability 
and  positioned  under  an  arbitrary  angle  with  re- 
spect to  the  undisturbed  flow.  A  simple  analytical 
expression  is  derived  for  the  ratio  of  groundwater 
quantities  flowing  through  and  along  an  inhomo- 
geneity.  The  ratio  of  the  flow  rate  through  this 
body  is  calculated  with  respect  to  the  undisturbed 
case.  Besides  its  use  in  solving  groundwater  flow 
problems,  this  formula  may  be  helpful  for  problems 
relevant  to  field  reconnaissance.  (Author's  ab- 
stract) 
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It  has  previously  been  shown  that  it  is  possible  to 
represent  the  flow  of  water  from  a  homogeneous, 
isotropic  aquifer  to  a  river  or  drain  by  using  a 
Dupuit-Forcheimer  groundwater  flow  model  cou- 
pled with  equations  to  calculate  the  magnitude  of 
the  flow  to  the  river.  Of  the  methods  suggested  as 
being  suitable  for  calculating  the  flow  of  water  to  a 
partially  penetrating  river  from  a  Dupuit-For- 
cheimer-based  groundwater  flow  model  of  a  ho- 
mogeneous isotropic  aquifer  only  the  formula  of 
Herbert  has  been  found  to  be  capable  of  represent- 
ing such  flows  in  anisotropic  and  layered  aquifers. 
A  method  of  calculating  the  parameters  in  the 
equation  of  Herbert  to  enable  it  to  cope  with 
anisotropic  and  layered  aquifers  has  been  derived 
using  fundamental  principles  of  the  flow  of  a  liquid 
in  a  porous  medium.  Results  obtained  from  two- 
dimensional  free  surface  seepage  models  are  used 
to  assess  the  accuracy  of  the  results  from  the 
Dupuit-Forcheimer  models.  It  is  shown  that  such 
models  can  be  used  to  accurately  estimate  the  flow 
to  a  river  for  a  wide  variety  of  situations;  the  work 
is  also  applicable  to  irrigation  systems.  (Author's 
abstract) 
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An  innovative  approach  to  the  solution  of  ground- 
water forecasting  problems  using  mathematical 
models  is  presented.  The  approach  specifically  ac- 
counts for  the  errors  generated  in  the  development 
and  solution  of  the  groundwater  flow  equations, 
and  the  uncertainty  generated  by  the  use  of  data 
subject  to  environmental  fluctuations  and  measure- 
ment errors.  Since  both  the  input  data  and  the 
model  are  subject  to  considerable  uncertainty,  the 
groundwater  heads  simulated  by  a  mathematical 
model  should  be  presented  in  a  statistical  sense. 
Validation  of  a  mathematical  model  should  be  as- 
sessed by  the  ability  of  the  model  to  reproduce  the 
statistical  properties  of  the  field  measurements. 
This  article  describes  in  detail  the  development, 
solution  and  validation  of  two  mathematical 
models  describing  groundwater  potential  at  the 
Twin  Lake  aquifer,  Chalk  River,  Ontario,  Canada. 
The  first  one  results  from  the  application  and  solu- 
tion of  the  stochastic  Boussinesq  equation  with 
Dupuit  assumptions.  The  second  one  results  from 
the  boundary  elements  solution  of  the  two-dimen- 
sional Laplace  equation  with  a  stochastic  free  sur- 
face boundary  condition.  (Author's  abstract) 
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Simple  analytical  type  curve  equations  were  de- 
rived for  pumping  test  analysis  in  a  patchy  aquifer. 
A  patchy  aquifer  has  different  hydraulic  param- 
eters in  the  vicinity  of  the  well.  Any  aquifer  with  a 
certain  domain  around  the  well  with  different  hy- 
draulic properties  than  the  remaining  parts  can  be 
considered  as  a  patchy  aquifer.  The  basis  of  the 
methodology  developed  herein  is  to  combine 
mathematically  the  continuity  and  the  Darcy  laws 
in  the  forms  of  simultaneous  partial  differential 
equations.  The  solution  is  obtained  through  the  use 
of  the  Boltzmann  transformation  which  renders  the 
partial  differential  equations  into  the  ordinary 
counterparts  that  can  be  solved  without  recourse 
to  Laplace  transformations.  The  region  of  the  aqui- 
fer in  which  the  pumping  well  exists  has  very 
special  type  curves  and  the  applications  of  neither 
the  Theis  nor  the  Jacob  straight-line  methods  are 
possible  except  in  a  few  restrictive  cases.  However, 
in  the  second  region  the  Theis  method  is  applicable 
for  a  number  of  special  combinations  of  parameters 
and  the  Jacob  method  is  always  applicable,  but  for 
longtimes  only.  (Author's  abstract) 
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A  study  was  undertaken  to  investigate  the  physical 
and  chemical  interactions  between  groundwater 
and  surface  water  in  an  area  of  inactive  uranium 
mill  tailings  near  Elliot  Lake,  Ontario.  The  study 
area  had  a  shallow  water  table  and  was  drained  by 
a  single  channel.  Streamflow  chemistry  and  dis- 
charge and  the  hydraulic  response  of  the  ground- 
water system  were  monitored  for  several  runoff 
events  during  the  period  of  September  1981 
through  May  1982.  The  hydrographs  measured  for 
each  event  were  separated  into  groundwater  and 
surface-water  components  using  the  mass-balance 
technique  with  Cl(-)  and  018  as  conservative  trac- 
ers. The  mechanisms  of  streamflow  generation  and 
their  effect  on  runoff  quality  were  evaluated  on  the 
basis  of  the  hydrograph  separations,  the  observed 
groundwater  response,  and  the  characteristics  of 
the  precipitation  events.  The  results  indicate  that 
groundwater  constitutes  a  significant  amount  of 
the  stormflow  generated  in  the  study  area.  The 
magnitude  of  this  contribution  was  dependent 
upon  the  intensity  and  duration  of  rainfall  and  on 
the  initial  depth  to  the  water  table.  The  capillary 
fringe  played  an  important  role  in  the  processes  of 
streamflow  generation,  both  in  causing  a  large 
water-table  rise  which  increased  groundwater  flow 
to  the  stream,  and  in  forming  an  expanding  seepage 
face  which  enhanced  overland  flow.  During  runoff 
events  the  stream  contained  high  concentrations  of 
several  dissolved  inorganic  species.  The  ground- 
water contribution  was  a  major  source  of  these 
constituents.  The  findings  of  this  study  indicate 
that  groundwater  can  be  a  major  component  of 
streamflow  during  runoff  events  in  inactive  tailings 
areas,  and  as  a  result,  can  have  a  major  influence 
on  runoff  quality.  The  groundwater  contribution 
to  streamflow  represents  an  important  pathway  of 
contamination  migration  to  the  biosphere  which 
can  be  anticipated  to  persist  for  long  periods  of 
time.  (Author's  abstract) 
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The  Bet  Shean  and  Harod  Valleys  are  regional 
recipients  and  mixing  zones  for  groundwaters 
draining  into  them  from  a  multiple-aquifer  system, 
which  includes  carbonate  and  basalt  aquifers  and 
deep-seated  reservoirs  of  brine.  The  outlets  of  the 
three  aquifers  are  located  at  the  mountain  border 
separating  the  valleys  from  the  Bilboa  and  Ramot 
Issakhar  Mountains.  The  aquifers  drain  through 
two  types  of  outlets,  unique  and  common.  Upon 
reaching  the  interconnecting  zones,  fresh  ground- 
waters flowing  from  carbonate  and  basalt  aquifers 
intermix,  losing  their  hydrochemical  identities.  Ca- 
chloride  brines  originating  from  deep-seated  and 
confined  reservoirs,  leak  along  the  deep-seated 
faults  characterizing  the  common  outlet  zones  and 
contaminate  the  relatively  fresh  mixing  products 
originating  from  the  three  regional  aquifers.  Two 
types  of  dilute  Ca-chloride  brines  were  identified 
in  the  study  area.  The  Devora  type  is  a  hot  and 
hypersaline  source  brine  which  was  identified  at 
great  depth  and  under  very  high  hydrostatic  pres- 
sures. This  brine  could  be  the  residual  product  of 
seawater  that  evaporated  during  the  Cambrian- 
Cretaceous  continental  interval  and  subsequent 
prolonged  interaction  with  surrounding  carbonate 
rocks.  The  Neve  Ur-type  brine  seems  to  be  geneti- 
cally related  to  the  Neognee  inland  Sdom  Sea  that 
preceeded  the  contemporary  Dead  Sea.  (See  W88- 
07299  and  W88-07301)  (Friedmann-PTT) 
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The  Bet  Shean  and  Harod  Valleys  are  regional 
recipients  and  mixing  zones  for  groundwaters 
draining  into  them  from  a  multiple-aquifer  system 
which  includes  carbonate  and  basalt  aquifers  and 
deep-seated  reservoirs  of  brine.  The  aquifers  drain 
through  two  types  of  outlets,  unique  and  common. 
The  latter  type  is  mainly  conditioned  by  the  occur- 
rence of  fault  blocks  acting  as  connecting  media 
between  the  aquifers.  Ca-chloride  brines  originat- 
ing from  deep-seated  and  confined  reservoirs,  leak 
along  the  major  faults  and  contaminate  the  rela- 
tively fresh  groundwaters  originating  from  the  re- 
gional aquifers.  During  the  last  two  decades,  the 
salinity  of  groundwaters  at  the  outlets  of  aquifers 
and  in  springs  discharging  into  the  valleys,  have 
increased  as  the  result  of  overexploitation.  The 
changes  in  the  chemical  composition  of  these 
waters  indicated  inflow  of  dilute  Ca-chloride 
brines  which  replace  at  an  ever  increasing  rate  the 
fresh  water  of  the  area.  The  inflow  of  brines  is 
limited  to  fault  zones  and  seems  to  be  controlled  by 
the  counterpressure  of  the  overlying  fresh  water. 
Overexploitation  diminishes  this  counterpressure, 
thus  facilitating  the  progressive  upflow  of  brines. 
(See  W88-07299  thru  W88-07300)  (Author's  ab- 
stract) 
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A  lumped  parameter  hydrological  model  for  the 
simulation  of  the  levels  of  an  unconfined  aquifer 
influenced  by  variations  of  recharge  from  rainfall 
has  been  applied  to  thirteen  independent  observa- 
tion wells  in  the  chalk  aquifer  in  Picardie  (France). 
The  model  was  modified  by  an  updating  procedure 
taking  into  account  the  observed  discrepancies,  to 
be  used  in  long-term  forecasting.  The  model  gener- 
ally allows  correct  simulation  of  the  variation  in 
level  at  a  point  of  an  unconfined  aquifer  subject  to 
recharge  variations  by  rainfall.  However,  as  the 
example  shows,  the  model  can  only  be  calibrated 
reliably  over  a  long  observation  period.  A  forecast 
was  performed  using  possible  scenarios  of  rainfall 
during  the  following  months  with  variable  results. 
For  5  of  the  13  piezometers  the  standard  deviation 
of  error  was  halved  by  the  updating  procedure.  It 
is  necessary  to  consider  several  possible  future 
rainfall  scenarios  to  make  forecasts  that  are  grad- 
uated in  probability  (Friedmann-PTT) 
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Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  251-277,  February  15,  1988.  6  fig,  7  tab,  71  ref,  3 
append.  U.S.  Dept.  of  Interior  Contract  No.  A- 
099-ARIZ. 

Descriptors:  'Recharge,  'Tracers,  'Model  studies, 
'Aquifers,  'Mathematical  models,  'Groundwater 
recharge,  'Spatial  distribution,  Isotopes,  Water 
chemistry,  Environmental  tracers. 

A  mathematical  model  is  proposed  to  estimate  the 
spatial  distribution  of  annual  recharge  rates  into  an 
aquifer  using  environmental  isotopes  and  hydro- 
chemical  data.  The  aquifer  is  divided  into  cells 
within  which  the  isotopes  and  dissolved  constitu- 
ents are  assumed  to  undergo  complete  mixing.  For 
each  mixing  cell  mass-balance  equations  expressing 
the  conservation  of  water,  isotopes  and  dissolved 
chemicals  are  written.  These  equations  are  solved 
simultaneously  for  unknown  rates  of  recharge  into 
the  various  cells  by  quadratic  programming.  The 
degree  to  which  individual  dissolved  constituents 
may  be  considered  conservative  is  tested  a-priori 
by  a  chemical  equilibrium  model  such  as 
WATEQF.  Constituents  which  do  not  pass  this 
test  are  either  disregarded  or  suitably  assigned  a 
small  weight  in  the  quadratic  program.  The  model 
is  applied  to  synthetic  data  corrupted  by  random 
noise  and  its  sensitivity  to  input  errors  examined  by 
a  Monte  Carlo  approach.  The  noisy  data  were  fed 
into  the  quadratic  program  to  yieldl  corresponding 
estimates  of  the  unknown  flow  rates.  A  compari- 
son of  these  computed  flow  rates  with  their  known 
true  values  showed  that  the  model  works  reason- 
ably well  as  long  as  ionic  balance  is  maintained 
between  the  dissolved  constituents,  the  relation 
between  018  and  deuterium  is  linear  as  expected 
from  real  data  and  the  species  are  conservative. 
(See  also  W88-07311)  (Friedmann-PTT) 
W88-07310 


ESTIMATION  OF  SPATIAL  RECHARGE 
USING  ENVIRONMENTAL  ISOTOPES  AND 
HYDROCHEMICAL  DATA:  II.  APPLICATION 
TO  ARAVAIPA  VALLEY  IN  SOUTHERN  ARI- 
ZONA, U.S.A., 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
E.  M.  Adar,  and  S.  P.  Neuman. 
Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  279-302,  February  15,  1988.  14  fig,  4  tab,  22  ref. 

Descriptors:  'Recharge,  'Aquifers,  'Confined 
aquifers,  'Mathematical  models,  'Model  studies, 
'Tracers,  'Groundwater  recharge,  Isotopes,  Water 
chemistry,  Environmental  tracers,  Leakage,  Arizo- 


A  mathematical  model  was  developed  to  estimate 
the  spatial  distribution  of  annual  recharge  rates 
into  an  aquifer  using  environmental  isotopes  and 
hydrochemical  data.  The  model  was  applied  to 
real  data  from  the  Aravaipa  Valley  in  southern 
Arizona.  These  data  suffer  from  a  paucity  of  hy- 
drologic information  but  contain  numerous  isotop- 
ic  and  hydrochemical  analyses.  The  model  was 
able  to  extract  from  the  available  data  both  qualita- 
tive and  quantitative  information  about  recharge 
into,  and  flow  through,  the  shallow  unconfined 
aquifer  in  the  valley.  The  model  shows  that  this 
aquifer  is  replenished  primarily  by  lateral  recharge 
from  the  pediments  and  the  tributary  Stowe  Gulch 
Basin,  as  well  as  by  upward  leakage  from  the 
underlying  confined  aquifer.  Recharge  from  the 
Aravaipa  Creek  is  relatively  minor.  Lateral  re- 
charge from  the  eastern  pediments  into  the  uncon- 
fined aquifer  exceeds  that  from  the  western  pedi- 
ments by  a  factor  of  two.  The  western  pediments 
are  a  major  source  of  recharge  for  the  confined 
aquifer.  These  results  are  tentative  because  inde- 
pendent means  to  verify  them  are  currently  lack- 
ing. The  mass  balance  errors  of  water  and  dis- 
solved constituents  do  not  exceed  4%,  and  the 
flow  rate  obtained  from  Darcy's  law  at  one  loca- 
tion within  the  unconfined  aquifer  in  which  trans- 
missivity  is  known,  agrees  with  model  prediction. 
While  chemical  reactions  are  ignored  in  the  model, 
some  of  the  isotopic  and  chemical  species  show 
sufficient  spatial  variability  due  to  mixing  to  justify 
the  approach.  This  is  supported  by  analyses  of 
equilibrium   water-mineral   interactions  conducted 


by   WATEQF.   (See  also   W88-07310)  (Author's 

abstract) 
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STATISTICAL  POSSIBILITIES  FOR  PREDICT- 
ING HYDRAULIC  PROPERTIES  FROM 
GEOELECTRICAL  PARAMETERS  IN  A 
STRONGLY  HETEROGENEOUS  AQUIFER, 
PLAIN  OF  HAOUZ,  MOROCCO.  (POSSIBI- 
LITES  STATISTIQUES  DE  PREDICTION  DES 
PROPRIETES  AQUIFERES  A  L'AIDE  DES 
PARAMETRES  GEOELECTRIQUES  EN 
MILIEU  SEDIMENTAIRE  FORTEMENT  HE- 
TEROGENE,  PLAINE  DU  HAOUZ,  MAROC), 
Hydrogeological  Laboratory,  Technical  and  Sci- 
entific University,  34060  Montpellier  Cedex 
(France). 

M.  Razack,  and  M.  Sinan. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  323-340,  February  15,  1988.  10  fig,  5  tab,  36  ref, 
append. 

Descriptors:  'Transmissivity,  'Aquifers,  'Alluvial 
aquifers,  'Transmissivity,  'Resistivity,  'Ground- 
water movement,  'Hydraulic  permeability,  'Geoe- 
lectrical  studies,  Statistical  analysis,  Permeability. 

The  relationships  between  hydraulic  (transmissi- 
vity, T)  and  geoelectrical  (transverse  resistance, 
TR)  parameters  in  a  strongly  heterogeneous  alluvi- 
al aquifer  (Plain  of  Haouz,  Morocco)  were  statisti- 
cally analyzed.  Samples  of  both  parameters  are 
large  enough  for  this  purpose.  Several  statistical 
regressions  (linear,  exponential,  geometrical)  of  T 
or  TR,  together  with  several  assumptions  for  the 
transverse  resistance  computation  were  tested.  The 
best  relationship  was  obtained  when  considering  a 
geometrical  regression  of  T  on  the  TR  of  only  the 
permeable  beds.  Additionally,  when  the  values  T 
sub  i  nd  TR  sub  i  of  a  given  pair  i,  were  corrected 
to  the  same  water  table  elevation,  the  precision  of 
the  prediction  of  T  was  significantly  increased.  A 
quantitative  and  reliable  relationship  between  the 
two  parameters  is  proposed  to  predict,  at  less  cost 
and  with  an  acceptable  accuracy,  the  transmissi- 
vity of  the  Haouz  groundwater.  (Author's  abstract) 
W88-07313 


LABORATORY  DETERMINATION  OF  DIFFU- 
SION COEFFICIENTS  OF  CONTAMINANTS 
USING  UNDISTURBED  CLAYEY  SOIL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07427 


TILL  BEHAVIOR  AND  ITS  RELATIONSHIP 
TO  ACTIVE-LAYER  HYDROLOGY,  DISTRICT 
OF  KEEWATIN,  NORTHWEST  TERRITORIES, 

Department  of  Geological  Sciences,  Queen's  Uni- 
versity, Kingston,  Ont.,  Canada  K7L  3N6. 
For   primary   bibliographic   entry   see   Field   8D. 

W88-07428 


BUOYANCY  FLOW  AT  A  TWO-FLUID  INTER- 
FACE IN  A  POROUS  MEDIUM:  ANALYTICAL 
STUDIES, 

California  Univ.,  Berkeley.  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07439 


COMBINED  FORCED-CONVECTION  AND 
BUOYANCY  FLOW  AT  A  TWO-FLUID  INTER- 
FACE IN  A  POROUS  MEDIUM:  ANALYTICAL 
STUDIES, 

California  Univ.,   Berkeley.   Earth   Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W  8  8-07440 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  SELENIUM  IN  SHALLOW 
GROUNDWATER  OF  AGRICULTURAL 
AREAS,  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 


24 


WATER  CYCLE— Field  2 


Groundwater — Group  2F 


W88-07441 


OPTIMAL  DEWATERING  SCHEMES  IN  THE 
FOUNDATION  DESIGN  OF  AN  ELECTRONU- 
CLEAR  PLANT, 

ENEL-CRIS,  Mestre-Venezia,  Italy. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07444 


PSEUDOPOTENTIAL  FUNCTIONS  IN  CON- 
STRUCTION OF  FLOW  NETS  FOR  CONTAMI- 
NANT TRANSPORT  MODELING, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07445 


EXPLANATION  OF  SCALE-DEPENDENT  DIS- 
PERSIVITY  IN  HETEROGENEOUS 

AQUIFERS  USING  CONCEPTS  OF  FRACTAL 
GEOMETRY, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07447 


ANALYTICAL  SOLUTION  INCORPORATING 
NONLINEAR  RADIAL  FLOW  IN  CONFINED 
AQUIFERS, 

Hydraulics  Div.,  Civil  Engineering  Faculty,  Istan- 
bul Technical  Univ.,  Ayazaga,  Istanbul,  Turkey. 
Z.  Sen. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  601-606,  April  1988.  3  fig,  34  ref,  append. 

Descriptors:  *Radial  flow,  *Confined  aquifers, 
*Type  curves,  'Groundwater  movement,  'Mathe- 
matical  studies,  Calibrations,  Equations,  Flow, 
Aquifers,  Groundwater. 

Type  curve  expressions  were  derived  for  the  non- 
linear flow  in  confined  aquifers  on  the  basis  of 
Forchheimer  flow  law  which  presents  a  combina- 
tion of  the  laminar  and  turbulent  flows  of  the 
groundwater.  Solutions  of  the  relevant  initial 
boundary  value  problem  were  achieved  by  the 
application  of  the  Boltzmann  transformation  that 
permits  the  coupling  of  the  continuity  equation  and 
Forchheimer's  law.  The  validity  of  the  results 
were  checked  against  the  well-known  Theis  and 
Jacob  equations  which  are  only  applicable  to  linear 
(Darcian)  flow.  Necessary  type  curves  matching  of 
all  times  and  a  straight  line  method  for  large  times 
are  proposed  to  evaluate  the  aquifer  parameters 
with  aquifer  tests  conducted  in  nonlinear  flow  con- 
ditions. An  example  application  of  the  proposed 
methodology  is  given  for  aquifer  test  results  in 
Nova  Scotia,  Canada.  (Author's  abstract) 
W88-07450 


TRANSFER  FUNCTION  MODEL  FOR  THE 
PREDICTION  OF  NITRATE  LEACHING 
UNDER  FIELD  CONDITIONS, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07511 


SIMULATION  OF  WATER  DISCHARGE 
RATES  FROM  A  CLAY-TILL  SOIL  OVER  A 
TEN  YEAR  PERIOD, 

Sveriges  Lantbruksuniversitet,   Uppsala.  Dept.  of 

Soil  Sciences. 

For   primary   bibliographic   entry   s-e   Field   2G 
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NEGATIVE  PHASE  SHIFT  OF  GROUNDWAT- 
ER TIDES  NEAR  SHALLOW  TIDAL  RIVERS  - 
THE  GOUDERAK  ANOMALY, 

Research  Department,  The  netherlands  Water- 
works Testing  and  Research  Institute  KIWA  Ltd., 
P.O.  Box  1072,  3430  BB  Nieuwegein  (The  Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  2E. 
W88-07519 


HYDROGEOLOGY       OF      THE 
BASIN,  CENTRAL  AUSTRALIA, 


AMADEUS 


Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
J.  W.  Lloyd,  and  G.  Jacobson. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 
p   1-24,   August    15,    1987.    13   fig,    1    tab,    10   ref. 

Descriptors:  *Geohydrology,  'Groundwater 
movement,  'Aquifers,  'Hydrocarbons,  'Ground- 
water basins,  Amadeus  Basin,  Australia,  Ground- 
water, Basins,  Paleozoic  strata,  Sandstones. 

Two  hydrogeological  environments  are  defined  in 
the  major  sedimentary  semi-arid  Amadeus  Basin 
(155,000  sq  km  )  of  Central  Australia.  The  environ- 
ments are  structurally  controlled  and  occur  in  Pa- 
leozoic strata.  In  the  north-central  part  of  the  basin 
an  area  of  broad  wavelength  folds  contains  exten- 
sive identifiable  sandstone  aquifers.  Elsewhere 
strong  folding  and  faulting  has  resulted  in  the 
development  of  a  regional  fractured  rock  aquifer. 
Because  of  the  combination  of  lithological  and 
structural  control  the  two  hydrogeological  envi- 
ronments are  only  locally  connected.  Within  the 
north-central  area  three  aquifers  have  been  defined 
with  groundwater  flows  eastwards  into  the  frac- 
tured aquifer.  Erosion  and  facies  changes  result  in 
hydraulic  continuity  occurring  between  the  three 
aquifers  close  to  their  junction  with  the  fractured 
aquifer.  Over-pressured  groundwater  is  present  in 
the  lowest  of  the  three  aquifers  beneath  hydrocar- 
bons in  two  major  structures  adjacent  to  normally 
pressured  groundwater.  (Author's  abstract) 
W88-07522 


LEAST-SQUARES  ESTIMATION  OF  EQUA- 
TION PARAMETERS  FOR  PREDICTING 
DRAWDOWN  FROM  A  SINGLE  PUMPED 
WELL, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

W.  E.  Bardsley,  and  A.  D.  Sneyd. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p   153-161,  August  15,   1987.  4  fig,   1   tab,  4  ref. 

Descriptors:  'Drawdown,  'Aquifers,  'Least- 
squares  method,  'Mathematical  equations, 
'Groundwater  level,  'Pump  wells,  'Well  hydrau- 
lics, Well  data,  Wells,  Theis  equation,  Water  re- 
sources studies. 

The  ability  to  predict  drawdown  magnitudes  in  a 
given  pumped  well  is  a  necessary  requirement  in 
many  water  resource  studies.  Such  predictions 
cannot  always  be  achieved  using  the  Theis  equa- 
tion, which  is  an  approximate  expression  derived 
with  respect  to  an  infinitely  thin  well.  The  exact 
drawdown  equation  requires  specification  of  the 
diameter  of  the  pumped  well  in  the  confined  aqui- 
fer. However,  a  reassignment  of  parameters  per- 
mits the  drawdown  to  be  expressed  as  a  function  of 
transmissivity  and  beta,  where  beta  is  a  lumped 
parameter  combining  well  diameter  and  storativity. 
This  approach  is  helpful  since  well  diameter  is 
seldom  known  exactlyf  and  there  may  be  no  obser- 
vation well  available  to  provide  an  estimate  of 
storativity.  Using  this  new  set  of  parameters,  a 
general  least-squares  procedure  is  presented  for  the 
estimation  of  transmissivity  and  beta.  The  method 
requires  only  a  drawdown  data  set  from  the 
pumped  well  concerned.  (Author's  abstract) 
W88-07531 


IDENTIFICATION  OF  PARAMETERS  IN  SE- 
MICONFINED  AQUIFERS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

K.  Sridharan,  R.  Ramaswamy,  and  N.  S. 

Lakshmana  Rao. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  163-173,  August  15,  1987.  6  fig,  11  ref. 

Descriptors:  'Aquifers,  'Aquitards,  'Confined 
aquifers,  'Drawdown,  'Groundwater  level, 
'Pumping  tests,  'Mathematical  studies.  Storage, 
Least-squares  method,  Leakage,  Transmissivity. 

A  method  is  presented  for  identification  of  param- 
eters from  pumping  tests,  in  semiconfined  aquifers 
with  storage  release  from  the  aquitard.  Four  pa- 
rameters were  evaluated:  the  transmissivity  of  the 
aquifer;  the  storage  coefficient  of  the  aquifer;  the 
leakage  coefficient  of  the  aquitard;  and  the  storage 


coefficient  of  the  aquitard.  ["he  Neuman  and  With- 
erspoon  solution  for  the  drawdown,  valid  for  all 
lime  intervals,  was  used;  this  solution  is  not  amena- 
ble to  graphical  procedures.  The  optimization 
problem  was  solved  by  sensitivity  analysis  tech- 
nique. The  method  has  the  meril  of  utilizing  field 
data  for  all  times  without  classifying  them  into 
small  and  large  time  intervals.  A  computational 
procedure  for  evaluating  the  drawdown  integral  is 
presented.  Two  examples  demonstrate  the  applica- 
tion of  the  method.  (Author's  abstract) 
W88-07532 


SOURCE  OF  SEEPAGE  IN  THE  SUDAMDIH 
MINE  AREA  USING  ENVIRONMENTAL  ISO- 
TOPES, BIHAR,  INDIA, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

B.  S.  Sukhija,  D.  V.  Reddy,  and  S.  K. 

Bhattacharya. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p   191-197,  August   15,   1987.  2  fig,   1   tab,   5  ref. 

Descriptors:  'Groundwater  movement,  'Tracers, 
'Subsurface  ponds,  'Ponds,  'Seepage,  'Mine 
drainage,  'Coal  mining,  'Isotopes  tracers.  Oxygen 
isotopes,  Tritium,  Mining  hydrology,  Rivers,  Da- 
modar  River,  India. 

The  Sudamdih  mine  area  situated  in  the  Jharia  coal 
fields  of  Bihar,  India,  has  several  old  workings  that 
have  been  abandoned  due  to  waterlogging.  During 
the  development  of  several  horizons  in  recent 
years  heavy  seepage  of  water  was  noted.  An  at- 
tempt has  been  made  to  find  out  the  hydraulic  link 
of  the  seepage  water  with  one  or  more  of  the 
nearby  water  bodies,  i.e.  the  Damodar  River,  a 
surface  pond,  groundwater  etc.  Preliminary  study 
based  on  environmental  isotopes,  of  tritium  and 
oxygen- 18,  shows  that  most  of  the  seepage  water  is 
probably  derived  from  local  groundwater.  (Au- 
thor's abstract) 
W88-07534 


ARTIFICIAL      RECHARGE      OF      GROUND 
WATER, 

Delft  University  of  Technology,  Division  of  Sani- 
tary Engineering  and  Water  Management,  Delft, 
The  Netherlands. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-07558 


SURFACE  GEOELECTRICS  FOR  GROUND- 
WATER POLLUTION  AND  PROTECTION 
STUDIES, 

Geofyzika  N.E.,  Geologicka,  Barrandov  (Czecho- 
slovakia). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07564 


EFFECTS      OF      FOREST     CLEARING      ON 
GROUNDWATER, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07570 


DISTRIBUTION  OF  ENVIRONMENTAL 
CHLORIDE  IN  RELATION  TO  SUBSURFACE 
HYDROLOGY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,      Wembley     (Australia).     Div.     of 

Groundwater  Research. 

C.  D.  Johnson. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  1-2, 

p  67-88,  October   15,    1987.   8  fig,   5   tab,   32   ref. 

Descriptors:  'Geohydrology,  'Groundwater  qual- 
ity, 'Geochemistry,  'Soil  water,  'Chlorides,  'Sub- 
surface water,  'Salinity,  'Recharge,  'Groundwat- 
er movement,  Flow,  Chemical  properties,  Ground- 
water, Soil  types.  Model  studies.  Western  Austra- 
lia. 

Chloride  distributions  in  32  deeply  weathered  pro- 
files up  to  39  m  deep  were  used  to  investigate  the 
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subsurface  hydrology  typical  of  the  saline  land- 
scapes of  the  south-west  of  Western  Australia. 
Studies  took  place  in  two  forested  areas  of  differ- 
ing rainfall  and  landform  to  compare  the  processes 
of  water  movement.  A  steady-state  model  of  water 
and  chloride  movement  which  included  the  effects 
of  diffusion  was  used  to  estimate  vertical  soil  water 
flux  density  from  observed  concentrations  of  chlo- 
ride. These  patterns  of  water  flow  were  compared 
to  the  physical  properties  of  the  profiles.  A  great 
deal  of  variability  was  found  between  profiles  and 
there  was  a  marked  difference  in  the  magnitude  of 
soil  water  flux  density  between  the  areas  of  differ- 
ent rainfall.  However,  consistent  patterns  of  sub- 
surface water  movement  can  be  identified.  Thin 
coarse-textured  surface  soils  are  well-leached  by 
rainfall  but  in  the  clayey  unsaturated  zone  below, 
vertical  soil-water  flux  densities  are  very  small  due 
to  the  uptake  of  water  by  the  eucalyptus  forest. 
Where  rainfall  was  800  mm/yr,  soil  water  flux 
density  was  typically  of  the  order  0.4  mm  per  year 
and  in  the  area  of  1150  mm  per  year  rainfall,  soil 
water  flux  density  was  2-5  mm  per  year.  Rates  of 
recharge  to  groundwater  estimated  from  chloride 
concentration  in  the  saturated  zone  were  as  much 
as  two  orders  of  magnitude  greater  than  soil  water 
flux  density  above  the  water  table.  The  preferred 
flow  paths  are  distributed  throughout  the  land- 
scape but  only  constitute  a  small  proportion  of  it. 
(Author's  abstract) 
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The  mechanisms  of  water  flow  and  recharge  to 
groundwater  were  investigated  in  a  deep  clayey 
regolith  in  southwest  Western  Australia.  A  700  sq 
m  area  was  intensively  studied  for  a  period  of  two 
years.  Vertical  distributions  of  natural  chloride  in 
thirteen  profiles  up  to  31  m  deep  were  used  to 
estimate  the  distribution  of  vertical  soil-water  flux 
density  in  the  16  m  unsaturated  zone  and  rates  of 
recharge  to  groundwater.  Groundwater  dynamics 
were  monitored  using  ten  single  and  four  multile- 
vel piezometers.  The  regolith  showed  marked  het- 
erogeneity over  horizontal  and  vertical  distances 
of  only  a  few  meters.  This  resulted  in  complex 
patterns  of  water  and  solute  movement  through 
the  profiles.  Over  most  of  the  experimental  area, 
vertical  water  flux  density  below  5  m  in  the  un- 
saturated zone  was  from  2.2  to  7.2  mm/yr.  Howev- 
er, within  a  relatively  small  portion  of  the  site, 
vertical  soil-water  flux  density  was  50-100  mm/yr 
throughout  the  unsaturated  zone.  This  flux  more 
closely  matched  the  apparent  rate  of  recharge  to 
groundwater.  The  area  of  preferred  flow  is  appar- 
ently due  to  a  discontinuity  within  the  regolith.  A 
groundwater  mound  was  seen  to  develop  below 
the  localized  recharge  area  with  12-14  h  of  intense 
rainstorms,  and  then  dissipated  over  a  period  of  2-4 
days.  (Author's  abstract) 
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Descriptors:  'Groundwater  level,  'Pumping  tests, 
'Aquifers,  'Drawdown,  'Groundwater  move- 
ment, 'Dikes,  'Pump  wells,  'Wells,  Country  rock, 
Groundwater,  Rocks,  Model  studies,  Mathematical 
analysis. 

Approximate  solutions  to  the  problem  of  ground- 
water flow  in  a  composite  dike  aquifer  system  are 
presented  for  the  case  that  a  well  in  the  dike  is 
pumped  at  a  constant  rate.  These  solutions  yield 
curve-fitting  procedures  to  evaluate  the  drawdown 
behavior  of  wells  in  the  country  rock.  Procedures 
base  on  the  authors'  previous  work  contain  both  a 
distance-drawdown  analysis  and  a  time-drawdown 
analysis  of  observation  wells  in  the  country  rock. 
They  were  tested  for  their  validity  with  model  and 
field  tests.  With  common  type-curve  matching  pro- 
cedures early-time  transient  drawdown  data  can  be 
analyzed  to  obtain  the  hydraulic  diffusivity  of  the 
country  rock.  Together  with  the  already  published 
procedures  to  evaluate  the  drawdown  behavior  of 
wells  in  the  dike,  the  method  allows  a  complete 
analysis  of  all  the  hydraulic  characteristics  of  a 
composite  dike-aquifer  system.  The  methods  de- 
scribed are  illustrated  by  aquifer  test  data  of  a  field 
test.  (Author's  abstract) 
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The  gravitational  decay  of  an  initially  disturbed, 
free  surface  of  fluid  within  a  porous  medium  was 
studied  theoretically.  The  porous  medium  consists 
of  an  even  number  N  of  alternating  layers,  with 
different  permeabilities  and  thicknesses.  As  the 
number  of  layers  increases,  the  decay  rate  con- 
verges towards  the  value  for  homogeneous  anisot- 
ropy, with  a  deviation  proportional  to  N(-l)  for 
large  N.  Two  different  boundary  conditions  are 
applied  at  the  bottom  of  the  porous  medium:  im- 
permeable and  hydrostatic.  (Author's  abstract) 
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Numerical  classification  techniques  were  used  to 
examine  the  chemical  composition  of  169  shallow 
groundwater  samples  in  relation  to  their  geo- 
graphical distribution  within  the  Murrumbidgee 
Irrigation  Area  (Australia).  The  ionic  proportions 
are  very  similar  throughout  the  whole  area,  but  the 
total  soluble  salt  concentrations  are  site  specific 
with  wide  ranges  of  concentration  occurring  over 
relatively  short  distances.  The  reason  for  such  vari- 
ation is  not  known,  but  it  is  suggested  that  it  may 
be  a  reflection  of  the  residence  time  of  water 
within  individual  sand  lenses.  The  classification 
was  more  coherent  when  primary  variables  were 
used  rather  than  derived  variables  such  as  Satura- 
tion Indices.  (Wood-PTT) 
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The  fifteen  projects  and  related  supportive  tasks 
comprising  the  Special  Ground-Water  Study  have 
fulfilled  the  goals  and  objectives  of  the  study  --  to 
develop  specific  groundwater  data  and  manage- 
ment tools  (models)  in  the  Susquehanna  River 
basin.  The  supportive  data  base  has  been  signifi- 
cantly improved  through:  (a)  the  inventory  of  over 
4,000  wells  (and  all  major  springs  in  the  part  of  the 
Basin  in  Pennsylvania);  (b)  the  entry  of  data  from 
over  8,000  new  wells  into  the  USGS  Ground 
Water  Supply  Inventory  (GWSI)  data  base;  and 
(c)  the  collection  and  analyses  of  1,684  groundwat- 
er samples.  Seven  groundwater  models  developed 
during  the  study  provide  the  Commission  with 
tools  for  the  management  of  groundwater  in  high- 
use  areas.  These  models  are  capable  of  simulating 
and  predicting  the  effects  of  droughts,  large  with- 
drawals from  wells  or  well  fields,  and  problems  of 
groundwater  contamination.  Even  in  fractured 
rock  aquifers  in  Pennsylvania,  continuum  methods 
of  groundwater  flow  analysis  can  be  used,  depend- 
ing on  the  scale  of  analysis  and  a  qualitative  corre- 
lation between  features  of  the  model-area  flow 
system  and  a  theoretical  flow  system.  Valid  numer- 
ical models  were  developed  for  both  regional  and 
more  detailed  studies  and  are  useful  in  simulating 
surface-water/groundwater  interrelationships  and 
both  natural  and  artificial  stresses  on  the  ground- 
water flow  system.  The  resolution  of  the  fractured- 
rock  aquifer  models  is  generally  adequate  for  Com- 
mission water  supply  planning  and  management. 
Full  model  potential  can  be  achieved  only  when 
data  deficiencies  or  inaccuracies  are  corrected. 
Commission  proficiency  in  groundwater  hydrolo- 
gy was  improved  through  the  addition  of  profes- 
sional staff.  In  addition,  staff  received  training  and 
experience  both  with  specialized  techniques  and 
equipment  during  field  data  collection  and  through 
development  and  use  of  numerical  models.  (Lantz- 
PTT) 
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Methods  used  and  data  collected  to  (1)  evaluate 
the  need  for  groundwater  monitoring  at  29  waste- 
storage/disposal  sites,  (2)  conduct  an  investigation 
to  characterize  the  geohydrology,  and  (3)  design  a 
groundwater  monitoring  program,  at  the  Oak 
Ridge  Gaseous  Diffusion  Plant,  are  described. 
Groundwater  in  the  area  is  derived  from  local 
precipitation  that  infiltrates  the  uppermost  aquifer 
and,  in  some  areas  moves  into  underlying  bedrock 
aquifers.  Groundwater  flows  from  areas  of  re- 
charge, downgradient,  along  relatively  short  and 
shallow  flow  paths  toward  areas  of  discharge.  Dis- 
charge from  both  the  surficial  and  bedrock  aquifers 
is  to  the  banks  and  bottoms  of  the  Clinch  River 
and  Poplar  Creek.  Rate  of  groundwater  flow  in  the 
surficial  aquifer  is  very  slow,  on  the  order  of 
0.0001  ft/day,  due  to  the  low  permeability  of  the 
unconsolidated  aquifer  material  and  the  low  gradi- 
ents in  the  area.  Movement  of  groundwater 
through  fractures  and  solution  conduits  in  some  of 
the  carbonate  bedrock  aquifers  is  quite  rapid,  even 
where  gradients  are   not   particularly  steep.   The 


specific  geohydrology  at  each  of  the  14  waste- 
storage/disposal  sites  is  discussed.  Data  collected 
for  the  study  are  included  in  the  appendices. 
(Lantz-PTT) 
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Measurements  of  chloride  and  36-C1  in  soils  from 
two  locations  near  Yucca  Mountain,  Nevada,  have 
been  used  to  trace  the  infiltration  of  precipitation 
in  this  arid  region.  The  results  show  that  the  35-C1 
fallout  from  nuclear  weapons  testing  formed  a 
well-defined  peak  at  one  location,  with  a  maximum 
0.5  m  below  the  surface.  The  structure  of  the  36-C1 
bomb  pulse  at  the  other  location  was  much  more 
complex,  and  the  quantity  of  36-C1  in  the  bomb 
pulse  was  <  1%  of  the  6  times  10  to  the  12th 
power  atoms  36-Cl/sq  m  in  the  bomb  pulse  at  the 
first  location.  The  data  indicate  hydrologic  activity 
subsequent  to  the  36-C1  bomb  pulse  fallout  at  one 
location,  but  none  at  the  other  location.  (Author's 
abstract) 
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Evidence  of  formation  of  entrapped  saline  bodies 
of  water  in  a  porous  medium  where  fresh  water 
displaces  flowing  sea  water  was  observed  in  labo- 
ratory experiments,  was  carried  oul  on  aquifer 
sands  containing  clay  minerals.  When  sea  water 
was  flushed  from  these  sands  by  fresh  w-iter,  fluc- 
tuating changes  of  EC  (electrical  conductivity) 
appeared  in  the  sample,  and  the  hydraulic  conduc- 
tivity of  the  entire  sample  fluctuated  before  a 
lower  value  of  hydraulic  conductivity  stabilized. 
These  results  are  explained  by  a  sequence  of  mech- 
anisms: (a)  formation  of  small  pockets  of  seawater 
surrounded  by  semi-permeable  membranes  of  de- 
flocculated  clay  minerals;  (b)  bursting  of  the  pock- 
ets by  osmotic  pressure  and  release  of  trapped  sea 
water;  and  (c)  deflocculation  of  clay  minerals  in 
the  pockets  formerly  occupied  by  sea  water.  (Au- 
thor's abstract) 
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Measurements  in  Bahrain  (Doornkamp  et  al.  1980) 
have  shown  a  strong  linear  relationship  between 
electrical  conductivity  and  the  ionic  concentra- 
tions of  sulfates  and  chlorides  in  groundwaters. 
The  relationship  proved  so  strong  as  to  imply  that 
electrical  conductivity  could  be  used  as  a  surrogate 
for  sulfates  and  chlorides,  and  that  the  two  ions 
could  be  estimated  from  electrical  conductivity  in 
field  reconnaissance  surveys  or  even  site  investiga- 
tions. This  is  of  critical  importance  to  the  construc- 
tion industry  and  to  agriculture  in  hot,  arid  lands. 
Concrete  is  known  to  deteriorate  rapidly  in  the 
presence  of  saline  groundwater,  and  any  quick 
estimate  of  the  sulfate  and  chloride  levels  is  of 
practical  value.  Field  measurements  of  electrical 
conductivity  can  be  made  rapidly  using  a  portable 
electrical  conductivity  meter,  while  the  laboratory 
analyses  of  sulfates  and  chlorides  need  care  and 
introduce  time  delays,  particularly  for  the  con- 
struction industry,  as  well  as  additional  costs.  What 
has  not  been  known  is  whether  the  results  obtained 
in  Bahrain  provide  a  universally  applicable  rela- 
tionship. To  test  this,  two  further  analyses  were 
carried  out.  The  first  is  for  data  collected  by  the 
Egyptian  Groundwater  Research  Institute  (for  the 
period  1974-79),  and  the  second  is  for  data  collect- 
ed by  the  authors  for  the  Port  Said  area  of  Egypt. 
The  results  show  that  while  strong  relationships 
appear  to  be  maintained  between  electrical  con- 
ductivity and  the  ionic  concentrations  of  sulfates 
and  chlorides,  the  precise  relationships  appear  to 
depend  upon  area  and  perhaps  time.  Local  influ- 
encing factors  may  be  sources  of  groundwater, 
penetration  of  seawater,  local  land  uses,  and  rates 
of  evaporation.  (Brock-PTT) 
W88-07914 


LOCATING  POTENTIAL  BOREHOLE  SITES 
IN  A  DISCORDANT  FLOW  REGIME  IN  THE 
CHALK  AQUIFER  AT  LULWORTH  USING  IN- 
TEGRATED GEOPHYSICAL  SURVEYS, 

Hydrotechnica,    Pengwern    Court,    High    Street, 

Shrewsbury,  SY1  1SR,  UK. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07915 


GROUNDWATER  MANAGEMENT  PROB- 
LEMS IN  ABANDONED  COAL-MINED 
AQUIFERS:  A  CASE  STUDY  OF  THE  FOREST 
OF  DEAN,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


For  primary  bibliographic  entry  see  Field  4C. 
W88-07916 


PROBLEMS  IN  THE  RECOGNITION  OF  SEA- 
WATER  INTRUSION  BY  CHEMICAL  MEANS: 
AN  EXAMPLE  OF  APPARENT  CHEMICAL 
EQUIVALENCE, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07917 


NOBLE  GAS  COMPOSITION  OF  DEEP 
BRINES  FROM  THE  PALO  DURO  BASIN, 
TEXAS, 

Bendix  Field  Engineering  Corp.,  Grand  Junction, 

CO. 

A.  Zaikowski,  B.J.  Kosanke,  and  N.  Hubbard. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  1,  p  73-84,  January  1987.  5  fig,  3  tab, 

39  ref. 

Descriptors:  'Aquifers,  'Saline  aquifers,  'Ground- 
water, 'Brines,  'Geochemistry,  'Groundwater  re- 
charge, 'Radioisotopes,  'Chemical  properties, 
'History,  Noble  gases,  Mathematical  models, 
Texas,  Helium,  Argon,  Rock  properties. 

Deep  groundwaters  in  sedimentary  basins  can  be 
sufficiently  old  (10  m.y.)  to  have  accumulated  both 
radiogenic  He4  and  Ar*40.  Differences  in  the  ratio 
of  (U  +  Th)/K  for  aquifer  lithologies  lead  to 
variations  for  He4/Ar*40  in  the  groundwater. 
These  variations  can  be  used  to  resolve  chronolog- 
ically significant  noble  gas  components.  Applica- 
tion of  a  binary  model  to  brine  samples  from  the 
Palo  Duro  Basin,  Texas  yields  (U,  Th)-He4  resi- 
dence times  of  100  to  300  m.y.  Concentrations  of  2 
non-radiogenic  noble  gases  (Ne20  and  Ar36)  pro- 
vide information  on  the  salinities  of  the  water  that 
recharged  these  aquifers.  (Author's  abstract) 
W88-07922 


PROCESSES  AND  KINETICS  OF  CD(2  +  ) 
SORPTION  BY  A  CALCAREOUS  AQUIFER 
SAND, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07930 


SR-ISOTOPIC  EVIDENCE  FOR  DISCRETE 
SALINE  COMPONENTS  IN  STRATIFIED 
GROUND  WATERS  FROM  CRYSTALLINE 
BEDROCK,  OUTOKUMPU,  FINLAND. 

Institute  for  Energy  Technology,  Box  40,  2007, 
Kjeller,  Norway. 

P.  C.  Smalley,  R.  Blomqvist,  and  A.  Raheim. 
Geology  GLGYB,  Vol.  16,  No.  4,  p  354-357,  April 
1988.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Groundwater  quality,  'Strontium  ra- 
dioisotopes, 'Saline  water,  'Saline-freshwater 
interfaces,  'Stratification,  Isotope  studies,  Bore- 
holes, Water  chemistry,  Earth-water  interfaces, 
Minerals,  Aquifers,  Rubidium. 

The  authors  present  a  continuous  Sr-isotope  depth 
profile  of  waters,  sampled  in  situ  in  the  deepest 
borehole  in  Finland  (approx.  1.1  km).  The  waters, 
all  with  a  meteoric  oxygen-  and  hydrogen-isotope 
signature,  are  compositionally  stratified;  a  recent 
fresh  water  zone  (0.05  mg/L  Sr,  Sr87/Sr86  > 
0.730)  approx.  400  m  thick  is  underlain  by  two 
saline-water  zones,  the  upper  with  approx.  25  mg/ 
L  Sr  and  Sr87/Sr86  =  approx.  0.724,  the  lower 
with  45  mg/L  Sr  and  Sr87/Sr86  =  approx.  0.723. 
The  Sr-isotope  data  show  that  the  stratification  is 
not  due  merely  to  upward  dilution  of  saline  water 
by  fresh  surface  waters;  two  discrete  saline  waters 
are  present.  The  two  saline-water  components  are 
homogeneous  in  composition,  apparently  unaffect- 
ed by  local  variations  in  rock  composition  either 
within  the  borehole  or  between  neighboring  bore- 
holes. The  implication  is  that  the  saline  waters  did 
not  develop  in  isolated  pockets  but,  rather,  in 
large,  well-mixed  bodies.  Most  likely  salinization 
mechanisms  involve  breakdown  of  low-Rb/Sr 
minerals  (e.g.,  plagioclase  feldspar)  and/or  of  fluid 
inclusions.  (Author's  abstract) 


W88-07951 


DUPUIT-GHYBEN-HERZBERG  ANALYSIS  OF 
STRIP-ISLAND  LENSES, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

H.  L.  Vacher. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  100,  No.  4,  p  580-591,  April,  1988.  18  fig,  1 
tab,  22  ref 

Descriptors:  'Islands,  'Saline-freshwater  inter- 
faces, 'Groundwater  movement,  'Groundwater 
level,  'Dupuit-Ghyben-Herzberg  principle, 
Darcys  law,  Hydraulic  conductivity,  Groundwater 
recharge,  Mathematical  studies. 

Dupuit-Ghyben-Herzberg  analysis  follows  from 
combination  of  the  continuity  equation  and 
Darcy's  Law  with  the  Ghben-Herzberg  Principle 
and  the  Dupuit  assumptions  of  horizontal  flow. 
They  analysis  is  used  to  derive  the  position  of  the 
water  table  and  salt-water  interface  in  island  lenses 
in  terms  of  island  geometry,  distribution  of  hydrau- 
lic conductivity  (K),  and  distribution  of  recharge 
(R).  For  small  islands  and  cases  for  which  the  salt- 
water head  is  zero,  application  of  Dupuit-Ghyben- 
Herzberg  analysis  gives  good  results  because  the 
low  R/K  ratios  of  natural  lenses  assure  that 
height/width  ratios  of  natural  lenses  are  extremely 
low,  1:30  to  1:100.  Analytical  solutions  are  devel- 
oped for  a  number  of  infinite-strip  islands.  It  is 
shown  by  analysis  of  the  homogeneous,  rectangu- 
lar-island case  that  an  island  can  be  considered  an 
infinite  strip  (to  0.1%  accuracy)  if  its  length/width 
ratio  is  larger  than  4.4.  Asymmetric  lenses  occur  if 
the  island  is  compose  of  strips  of  different  K  or 
different  R,  with  the  greater  asymmetry  occurring 
with  difference  in  K.  A  high-K  basement  com- 
presses the  root  of  the  lens  and  thereby  decreases 
the  water  table  in  the  island.  A  lens  perched  on 
impermeable  basement  has  a  higher  water  table 
than  would  otherwise  occur  in  the  island,  but  the 
volume  of  the  lens  is  less.  (Author's  abstract) 
W88-07953 


GRID  REFINEMENT  APPROACH  TO  FLOW 
AND  TRANSPORT  MODELING  OF  A   PRO- 
POSED       GROUNDWATER        CORRECTIVE 
ACTION  AT  THE  SAVANNAH  RIVER  PLANT, 
AIKEN,  SOUTH  CAROLINA, 
GeoTrans,  Inc.,  Herndon,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07956 


RECENT  U.S.  HOT  DRY  ROCK  TESTING  AND 
HYDROTHERMAL  MODELING, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-07966 


TRACE  RARE  EARTH  ELEMENT  ANALYSIS 
IN  BRINY  GROUNDWATERS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Chemical  Technology  Dept. 
J.  C.  Laul,  E.  A.  Lepel,  and  M.  R.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011185. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  PNL-SA--14276,  August  1986.  4  p,  1 
fig,  1  ref  DOE  Contract  No.  DE-AC06-76RL0 
1830. 

Descriptors:  'Groundwater  movement,  'Geo- 
chemistry, 'Rare  earth  elements,  'Brines,  'Tracer 
studies,  Sodium  chloride,  Calcium,  Radioactivity, 
Radioactive  tracers,  Radiochemical  analysis. 

The  rare  earth  elements  (REE)  patterns  in  ground- 
waters can  be  used  as  in  situ  tracers  to  characterize 
the  nature  of  source  regions.  The  REE  concentra- 
tions in  briny  groundwaters  are  very  low  and 
range  from  micrograms/L  (ppb)  to  nanograms/L 
(ppt)  levels.  Briny  waters  usually  contain  NaCI  in 
the  range  of  12-24%  NaCI  (2-4  M)  and  calcium  in 
the  range  of  10-20%  which  interfere  with  the 
identification  of  the  REE.  A  REE  group  separa- 
tion scheme  was  developed  that  overcomes  the 
problem  of  limited  sensitivity  in  previously  used 


detection  methods.  The  separation  scheme  in- 
volves (1)  pre-chemistry  to  concentrate  the  REE 
from  a  large  volume  (0.2  to  1  L)  to  a  small  volume 
(a  few  ml);  (2)  post-chemistry,  following  irradia- 
tion, in  the  presence  of  mixed  REE  carrier  with 
subsequent  count  of  the  REE  group  aliquot;  and 
(3)  re-irradiation  for  chemical  yield  determinations. 
Using  this  technique,  REE  data  were  obtained  for 
two  briny  groundwaters  representing  Granitic 
Wash  (GW)  and  Wolfcamp  Carbonate  (WC)  for- 
mations in  the  Palo  Duro  Basin.  The  REE  patterns 
suggest  that  the  GW  and  WC  brines  have  different 
source  regions.  (Lantz-PTT) 
W88-07981 


2G.  Water  In  Soils 


ESTIMATING  SAMPLE  REQUIREMENTS 
FOR  FIELD  EVALUATIONS  OF  PESTICIDE 
LEACHING, 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06943 


PREDICTION  OF  WATER  RETENTION 
CHARACTERISTICS  FROM  SOIL  COMPAC- 
TION DATA  AND  ORGANIC  MATTER  CON- 
TENT, 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Agricultural 

Engineering. 

J.  O.  Ohu,  G.  S.  V.  Raghavan,  S.  Prasher,  and  G. 

Mehuys. 

Journal    of    Engineering    Agricultural    Research 

JAERA2,  Vol.  38,  No.  1,  p  27-35,  September  1987. 

5  fig,  3  tab,  18  ref. 

Descriptors:  'Soil  water,  'Soil  moisture  retention, 
'Soil  compaction,  'Model  studies,  Soil  density, 
Soil  organic  matter,  Organic  matter,  Soil  physical 
properties,  Topsoil,  Available  water,  Estimating, 
Compaction,  Clays,  Clay  loam,  Sand. 

Field  soils  often  become  compacted  due  to  the 
untimely  use  of  farm  vehicles  under  a  very  tight 
calendar  of  farming  operations.  Soil  compaction 
causes  a  significant  deterioration  of  the  structure  of 
the  top-soil  which,  in  turn,  affects  the  availability 
of  water  to  plant  roots.  The  latter  can  be  estimated 
from  a  soil  moisture  retention  curve.  However,  the 
curve  is  not  a  routinely  measured  soil  property. 
Therefore,  many  empirical  models  have  been  pro- 
posed to  estimate  it  from  other,  readily  available, 
soil  properties.  Most  of  these  models,  however,  are 
applicable  to  uncompacted  soils.  An  empirical 
model  is  proposed  that  can  estimate  the  soil  mois- 
ture retention  curve  of  any  compacted  soil.  The 
soil  physical  properties  that  are  required  to  esti- 
mate the  model  parameters  are:  bulk  density,  or- 
ganic matter  content,  liquid  limit  and  level  of  com- 
paction. (Author's  abstract) 
W88-07074 


ASSESSMENT  OF  RECHARGE  COMPONENTS 
FOR  A  CHALK  AQUIFER  UNIT, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-07105 


MANAGING     SALINITY     THROUGH     CON- 
JUNCTIVE USE  OF  WATER  RESOURCES, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

Div.  of  Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07162 


CATION  DEPLETION  RATE  AS  A  MEASURE 
OF  SOIL  SENSITIVITY  TO  ACIDIC  DEPOSI- 
TION: THEORY, 

Department  of  Ecology  and  Environmental   Re- 
search,  Swedish   University   of  Agricultural   Sci- 
ences, S-750  07,  Uppsala,  Sweden. 
G.  R.  Gobran,  and  E.  Bosatta. 
Ecological  Modelling  ECMODT,  Vol.  40,  No.  1,  p 
25-36,  January  1988.  3  fig,  2  tab,  29  ref 
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WATER  CYCLE— Field  2 


Water  In  Soils— Group  2G 


Descriptors:  *Soil  water,  *Cations,  'Soil  chemis- 
try. 'Acidic  soils,  *Acid  rain,  "Leaching,  ♦Mathe- 
matical models,  Theoretical  analysis.  Sensitivity 
analysis,  Acidity,  Equilibrium,  Neutralization, 
Gaines-Thomas  selectivity  coefficient,  Carbon  di- 
oxide, Sulfates,  Calcium,  Adsorption,  Chemical 
precipitation,  Soil  classification,  Hydrogen  ion 
concentration. 

A  mathematical  dynamic  model  was  developed  to 
simulate  the  relative  effect  of  important  factors 
affecting  soil  chemical  equilibria  and  cation  deple- 
tion in  soils  subjected  to  different  acidic  deposition 
regimes.  The  examined  factors  are:  cation  ex- 
change capacity;  base  saturation;  the  Gaines- 
Thomas  selectivity  coefficient;  partial  pressure  of 
carbon  dioxide;  sulfate  retention  (adsorption  and 
precipitation);  and  specific  leaching  rate.  These 
variables  are  shown  to  be  strong  determinants  for 
soil  leaching  sensitivity,  SLS,  in  terms  of  the  abili- 
ty of  the  soil  to  retain  its  cations  against  leaching. 
For  example,  a  decrease  of  available  calcium  from 
0.3  to  0.1  increases  the  SLS  by  54%,  so  that  the 
soil  becomes  more  vulnerable  to  acidic  deposition. 
This  model  is  considered  a  first  approach  to  esti- 
mating the  importance  of  the  kinetic  reactions  of 
soil  variables.  Such  a  dynamic  model  is  useful  in 
classifying  soils  as  to  their  vulnerability  to  acidic 
deposition.  It  is  concluded  that  pH  is  not  an  appro- 
priate variable  to  use  as  an  indicator  of  negative 
effects  produced  by  acidic  deposition.  (Author's 
abstract) 
W88-07163 


CORRELATION  BETWEEN  SPATIALLY  VARI- 
ABLE SOIL  MOISTURE  CONTENT  AND  SOIL 
TEMPERATURE, 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.    of 

Agronomy. 

B.  Davidoff,  and  H.  M.  Selim. 

Soil  Science  SOSCAK,  Vol.   145,  No.  1,  p  1-10, 

January  1988.  10  fig,  3  tab,  18  ref. 

Descriptors:  *Soil  water,  *Soil  temperature,  "Cor- 
relation analysis,  "Spatial  distribution,  Soil  sur- 
faces, Thermocouples,  Infrared  thermometry,  Sta- 
tistical analysis,  Soil  compaction,  Kriging. 

The  spatial  variation  and  correlation  between 
gravimetrically  measured  soil  surface  moisture  and 
surface  temperature  were  studied  by  using  thermo- 
couple sensors  (point  measurements)  and  an  infra- 
red thermometer  (area  measurements).  All  meas- 
urements were  taken  on  regular  intervals  along  an 
80-m  transect  on  a  bare  soil.  Both  temperature  and 
moisture  exhibited  cyclic  behavior,  which  was  at- 
tributed to  possible  differential  soil  compaction. 
The  coefficient  of  variation  for  thermocouple  tem- 
peratures was  54%  smaller  than  that  for  infrared 
measurements.  However,  the  means  for  both  types 
of  soil  temperature  measurements  were  not  signifi- 
cantly different.  In  addition,  based  on  semivario- 
gram  and  autocorrelation  analyses,  the  extent  of 
spatial  variability  was  similar  for  both  types  of 
temperature  observations.  The  extent  of  spatial 
structure  for  soil  moisture  was  less  than  that  found 
for  soil  temperature.  As  a  result,  higher  correlation 
coefficients  between  measured  and  kriged  values 
(jackknifing  procedure)  were  obtained  for  soil  sur- 
face temperature  (>0.83)  than  for  surface  soil 
moisture  (>0.69).  Removing  the  observed  cyclic 
patterns  from  the  original  data  drastically  reduced 
the  spatial  variations  of  soil  moisture,  as  well  as 
temperature  observations.  (Author's  abstract) 
W88-07170 


VARIABILITY  OF  SATURATED  HYDRAULIC 
CONDUCTIVITY  IN  A  GLOSSAQUIC  HAPLU- 
DALF  WITH  MACROPORES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07171 


ARCTIC  PEDOGENESIS:  2.  THRESHOLD- 
CONTROLLED  SUBSURFACE  LEACHING 
EPISODES, 

Environmental  Protection  Agency,  HW-113,  Seat- 
tle, WA. 

M.  G.  Stoner,  and  F.  C.  Ugolini. 
Soil  Science  SOSCAK,  Vol.  145,  No.  1,  p  46-51, 


January  1988.  1  fig,  2  tab,  21  ref.  NSF  Grant 
DPP80-05795. 

Descriptors:  "Soil  solution,  "Leaching,  "Arctic, 
"Soil  genesis,  Rainstorms,  Storm  seepage,  Forest 
soils,  Soil  horizons,  Translocation,  Alaska. 

The  analysis  of  soil  solutions  generated  by  a  large, 
isolated,  summer  rainstorm  in  the  boreal  forest  of 
arctic  Alaska  has  provided  direct  evidence  for 
threshold-controlled  subsurface  translocation  in 
soils.  Intense  leaching  apparently  initiates  progres- 
sive weakening  and  eventual  breakdown  of  amor- 
phous particle  coatings  in  the  Bs  horizon.  The 
result  is  a  highly  punctuated  pulse  of  organometal- 
lic  soil  plasma  that  originates  in  the  Bs  and  tempo- 
rarily transports  material  at  over  100  times  normal 
rates.  Episodic  pulse  mechanisms  of  this  type  have 
not  been  reported  before;  they  may  play  a  critical 
role  in  the  formation  of  other  young  or  unstable 
soil  environments.  In  this  case  they  help  explain 
the  unusual  morphology  of  Spodosols  in  arctic 
Alaska.  (Author's  abstract) 
W88-07172 


EFFECTS  OF  SCRUBBER  SLUDGE  ON  SOIL 
AND  DREDGED  SEDIMENT  AGGREGATION 
AND  POROSITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-07173 


ESTIMATION  OF  SURFACE  WATER  EVAPO- 
RATION RATES  BY  CONTINUOUS  RADIO- 
GAUGING, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For   primary   bibliographic   entry   see   Field   2D. 

W88-07183 


EFFECT  OF  BYPASS  FLOW  AND  INTERNAL 
CATCHMENT  OF  RAIN  ON  THE  WATER 
REGIME  IN  A  CLAY  LOAM  GRASSLAND 
SOIL, 

Amsterdam  Univ.  (Netherlands). 

T.  P.  J.  van  Stiphout,  H.  A.  J.  van  Lanen,  O.  H. 

Boersma,  and  J.  Bouma. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  1-11,   15  November  1987.  7  fig,   1  tab,   18  ref. 

Descriptors:  "Infiltration,  "Simulation,  "Soil 
water,  "Soil  porosity,  "Bypass  channels,  "Soil  ab- 
sorption capacity,  "Rainfall  infiltration,  "Soil 
types,  "Clay  loam,  "Soil-water-plant  relationships, 
"Grasslands,  Subsoil,  Soil  surfaces,  Pressure  head, 
Crops,  Water  deficit,  Simulated  rainfall. 

Bypass  flow  was  studied  in  a  clay  loam  grassland 
soil  with  a  loamy  subsoil  by  means  of  laboratory 
experiments  on  large,  undisturbed  columns  of  sur- 
face soil.  At  a  pressure  head  (h)  of  -1000  cm, 
bypass  flow  averaged  45%  and  at  h  =  -200  cm 
70%  of  applied  rain  (intensities  of  20  and  35  mm/ 
hour).  Depth  of  infiltration  of  bypass  water  was 
studied  in  the  field  using  morphological  staining 
techniques  and  an  infiltration  experiment.  Water, 
flowing  into  continuous  cracks  and  worm  chan- 
nels, infiltrated  into  the  subsoil  at  60  and  135  cm 
depth  respectively.  This  subsoil  infiltration  was 
called  'internal  catchment'.  Thus,  the  infiltration 
process  differs  from  the  classical  concept  of  sur- 
face infiltration.  Simulation  with  1986  weather  data 
was  used  to  explore  the  effects  on  the  water 
regime.  Results  indicate  that  crop  water  deficits 
differ  significantly  when  bypass  flow  and  internal 
catchment  are  taken  into  account.  (Author's  ab- 
stract) 
W88-07188 


SIMPLE  METHOD  TO  ESTIMATE  SPECIFIC 
EQUILIBRIUM  SOIL-WATER  CONTENT  IN  A 
UNIFORM  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

J.  M.  Schouwenaars. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  13-17,   15  November   1987.  3  fig,   1   tab,  3  ref. 

Descriptors:  "Soil  water,  "Soil  absorption  capac- 
ity, "Groundwater  level,  "Water  table  fluctuations, 


"Water  storage,  "Soil  profiles,  'Estimating  equa- 
tions, Precipitation,  Seepage,  Soil  types,  Climates, 
Drainage  discharge,  Design  critera. 

Under  'near-equilibrium'  conditions,  reached  after 
a  period  of  wetness,  within  a  uniform  soil  profile  a 
relation  exists  between  total  water  storage  in  the 
soil  and  groundwater  depth.  A  simple  method  is 
presented  to  describe  total  water  storage  as  a  func- 
tion of  groundwater  depth.  When  changes  of  total 
water  storage  are  known  (e.g.,  amount  of  precipita- 
tion, seepage),  the  fluctuations  of  the  groundwater 
table  can  be  calculated;  when  groundwater  fluctua- 
tions are  known  (measured)  variations  in  total 
water  content  can  be  derived  and  water-balance 
terms  (e.g.,  precipitation,  seepage),  can  be  globally 
estimated.  For  periods  in  which  the  soil-water 
profile  approaches  near-equilibrium  conditions 
after  a  wet  period,  this  method  offers  a  simple 
procedure  for  estimation  of  groundwater  fluctua- 
tions that  may  be  expected  in  different  soil  types 
and  under  different  climatic  conditions.  The 
method  can  be  applied  to  estimate  the  storage 
capacity  of  a  given  soil  as  required  to  determine 
design  discharge  for  drainage.  If  the  method  is 
used  to  simulate  groundwater  fluctuations,  its  ap- 
plication should  be  restricted  to  suitable  periods  in 
which  water  content  in  the  different  soil  layers 
does  not  differ  strongly  from  the  equilibrium  soil- 
water  profile.  (Shidler-PTT) 
W88-07189 


SNOWMELT  RUNOFF  PATHWAYS  IN  A 
BOREAL  FOREST  HILLSLOPE,  THE  ROLE 
OF  PIPE  THROUGHFLOW, 

Laboratory  of  Forest  Hydrology,  Department  of 

Forest  Sciences,   Bureau  0866,  Pavilion  Vachon, 

Laval    University,    Sainte-Foy,    Que.    G1K    1P4, 

Canada. 

J.  Roberge,  and  A.  P.  Plamondon. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  39-54,  15  November  1987.  11  fig,  2  tab,  36  ref. 

Descriptors:  "Subsurface  water,  "Acidic  water, 
"Acid  rain,  "Path  of  pollutants,  "Snowmelt, 
"Groundwater  runoff,  "Pipe  flow,  "Forest  soils, 
"Slopes,  "Lakes,  Precipitation,  Unsaturated  flow, 
Groundwater  level,  Turbulent  flow,  Soil  horizons, 
Subsoil,  Organic  soils,  Hydrographs,  Hydrogen 
ion  concentration,  Stream  gaging,  Lake  ice,  Fish, 
Spawning,  Canada. 

On  an  instrumented  slope  of  the  Lac  Laflamme 
basin  (Quebec,  Canada),  it  was  observed  that, 
during  snowmelt  season:  (1)  the  unsaturated  matrix 
flow  seems  to  be  a  negligible  component  of  the 
downslope  flow  through  the  soil  horizons;  (2)  the 
groundwater  flow  from  an  aquifer  in  till,  a  few 
meters  thick,  is  the  major  pathway  for  rain-melt 
inputs;  and  (3)  when  groundwater  levels  are  high, 
a  turbulent  pipe  throughflow  occurs  at  the  mineral 
and  organic  soils  interface.  Gauging  one  of  the 
subsurface  streams  showed  that,  although  its  dis- 
charge is  correlated  and  synchronized  with  nearby 
groundwater  levels,  its  hydrograph  often  reflected 
that  of  rain-melt  input.  According  to  calculations, 
pipe  throughflow  does  not  carry  more  than  one- 
fifth  of  the  seasonal  rain-melt  input.  During  short 
periods  (hourly  basis)  however,  it  may  become  the 
main  source  of  water  input  to  the  lake.  The  water 
delivered  by  pipe  throughflow  forms  a  distinct  0.5- 
to-1-m-thick  acidic  layer  (pH:  4.4-4.8)  that  invades 
the  lake  just  beneath  the  lake  ice  cover  and  may 
affect  the  fish  spawning  ground.  (Author's  ab- 
stract) 
W88-07191 


WATER  UPTAKE  BY  PLANT  ROOTS-A  SIMU- 
LATION MODEL:  I.  CONCEPTUAL  MODEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
For  primary  bibliographic  entry  see  Field  21. 
W88-07192 


BEHAVIOR    OF    VARIOUS    SOLUTES    IN    A 
FIELD  SOIL:  SIX  YEARS  OBSERVATION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
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W88-07195 


MEASURE  OF  ISOTOPIC  EQUILIBRIUM  BE- 
TWEEN WATER,  WATER  VAPOUR  AND  SOIL 
C02  IN  ARID  ZONE  SOILS, 

Paris-U  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 

et  de  Geochemie  Isotopique. 

G.  B.  Allison,  C.  Colin-Kaczala,  A.  Filly,  and  J.  C. 

Fontes. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  131-141,  15  November  1987.  3  fig,  2  tab,  19  ref. 

Descriptors:  'Soil  water,  'Isotope  studies,  'Water 
vapor,  'Soil  chemistry,  'Carbon  dioxide,  'Arid 
zone,  Sahara  Desert,  Oxygen  isotopes,  Deuterium, 
Free  water,  Africa,  Deserts. 

Some  preliminary  results  from  a  sampling  expedi- 
tion in  the  Sahara  suggest  that  it  may  be  possible  to 
use  the  isotope  composition  of  either  soil  water 
vapor  or  soil  carbon  dioxide  to  obtain  isotope 
profiles  of  soil  water.  Samples  of  soil  air  at  atmos- 
pheric pressure  were  taken  using  a  sampling  probe 
which  was  driven  into  the  soil.  However,  it  is 
suggested  that  best  results  will  be  obtained  if  the 
samples  of  soil  air  are  taken  at  reduced  pressure. 
The  use  of  a  preparation  line  specifically  designed 
for  treating  small  samples  of  water  allowed  us  to 
analyze  both  oxygen- 18  and  deuterium  on  a  single 
water  sample  of  about  5  microliters.  Laboratory 
experiments  are  described  that  demonstrate  that 
the  isotope  fractionation  between  soil  water,  even 
under  very  high  matric  suctions,  and  soil  water 
vapor,  is  the  same  as  that  for  free  water.  (Author's 
abstract) 
W88-07197 


COOL-SEASON  TURFGRASS  RESPONSES  TO 
DROUGHT  STRESS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 

Resources  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-07223 


INFLUENCE  OF  SMALL  MAMMALS  ON 
STORMFLOW  RESPONSES  OF  PINE-COV- 
ERED CATCHMENTS, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For   primary   bibliographic   entry   see   Field   4D. 

W88-07286 


SOME  HYDROLOGIC  IMPACTS  OF  PLOW- 
ING RANGELAND  SOILS, 

Utah  State  Univ.,  Logan.  Watershed  Science  Unit. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07291 


MODELING  OF  WATER  BALANCE,  CRACK- 
ING AND  SUBSIDENCE  OF  CLAY  SOILS, 

Institute   for   Land   and   Water   Management   Re- 
search, Wageningen  (Netherlands). 
J.  J.  B.  Bronswijk. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  199-212,  February  15,  1988.  7  fig,  30  ref. 

Descriptors:  'Soil  cracks,  'Desiccation  cracks, 
•Shrinking  clays,  'Hydrologic  budget,  'Model 
studies,  'Clays,  'Hydraulic  conductivity,  'Infiltra- 
tion rate,  'Soil  water,  'Soil  moisture,  'Hydrologic 
models,  'Subsidence,  Volumetric  analysis,  Simula- 
tion, Moisture  transport,  Groundwater  level. 

A  general  procedure  was  developed  to  model 
water  balance,  cracking  and  subsidence  of  clay 
soils.  The  main  feature  of  this  procedure  is  the 
introduction  of  the  shrinkage  characteristic  in  addi- 
tion to  the  water  retention  and  hydraulic  conduc- 
tivity curves  into  simulation  models.  The  proposed 
procedure  enables  direct  calculation  of  volume 
changes  in  dependence  on  moisture  transport. 
With  appropriate  assumptions  for  geometry  of 
swelling  and  shrinkage,  these  volume  changes  are 
converted  into  cracking  and  subsidence.  Taking 
into  account  the  calculated  area  of  shrinkage 
cracks  at  the  soil  surface,  together  with  the  maxi- 
mum infiltration  rate  of  the  soil  matrix  and  the 
rainfall  intensity,  rainfall  is  dynamically  partitioned 


in  matrix  and  crack  infiltration.  In  this  way  bypass 
flow  and  resulting  rapid  rises  of  groundwater 
levels  in  cracked  soils  can  be  simulated.  The  proce- 
dure was  validated  by  adapting  a  model  for  calcu- 
lation of  transient  moisture  flow  in  soils, 
FLOWEX,  into  a  version  applicable  on  clay  soils, 
FLOCR.  Computations  with  FLOCR  of  subsid- 
ence, cracking,  groundwater  level  and  top  layer 
wetness  of  a  Dutch  basin  clay  soil  during  1985 
were  in  good  agreement  with  field  observations. 
Moreover,  the  proposed  method  of  bypass  calcula- 
tion is  supported  by  good  correspondence  between 
measured  and  simulated  rapid  rises  of  groundwater 
levels.  (Author's  abstract) 
W88-07306 


MOVEMENT  OF  NITRITE  THROUGH  A 
LOESS  SOIL, 

Department  of  Soil  Science,  Faculty  of  Agronom- 
ic Sciences,  Catholic  University  of  Louvain,  Place 
Croix  du  Sud  2,  1348  Louvain-la-Neuve  (Belgium). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07307 


VARIABILITY  OF  SOIL  MOISTURE  DIFFUSI- 
VITY  OF  LOAMY  TO  SILTY  SOILS  ON  MARL, 
DETERMINED  BY  THE  HOT  AIR  METHOD, 

Department  of  Physical  Geography,  Geographical 

Institute,  University  of  Utrecht,  Heidelberglaan  2, 

3508  TC  Utrecht  (The  Netherlands). 

J.  A.  Van  Den  Berg,  and  T.  Louters. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 

p  235-250,  February  15,  1988.  6  fig,  4  tab,  41  ref. 

Descriptors:  'Soil  moisture,  'Diffusivity,  'Loam, 
'Silt,  'Soil  texture,  'Soil  water,  'Soil  physical 
properties,  'Hydraulic  conductivity,  Soil  structure. 

Various  attempts  have  been  made  to  estimate  hy- 
draulic characteristics  from  textural  soil  properties, 
often  by  testing  models  on  materials  with  artificial 
packing.  This  approach  prevents  soil  structure  and 
the  arrangement  and  orientation  of  soil  particles 
from  being  taken  into  account.  The  moisture  diffu- 
sivity characteristics  of  loamy  to  silty  soils  with 
intermediate  soil  moisture  contents  were  examined. 
The  relationship  between  diffusivity  and  soil  mois- 
ture content  was  determined  by  the  hot  air  method 
on  undistributed  soil  cores  from  eight  different 
sites  in  the  Ardeche  Basin,  France.  The  objectives 
were:  (1)  to  obtain  reproducible  diffusivity  values; 
(2)  to  distinguish  between  the  natural  and  proce- 
dural variability;  (3)  to  examine  the  spatial  variabil- 
ity; and  (4)  to  determine  whether  soil  texture  can 
be  used  to  distinguish  between  the  diffusivities  of 
different  loamy  soils.  It  was  found  that  the  diffusi- 
vity of  these  soils  can  be  related  to  the  physiogra- 
phic diversity  of  the  area,  rather  than  to  soil  tex- 
ture. (Author's  abstract) 
W88-07309 


EXPERIMENTAL  AND  NUMERICAL  STUD- 
IES OF  SOLUTE  TRANSPORT  IN  TWO-DI- 
MENSIONAL SATURATED-UNSATURATED 
SOIL, 

Wuhan  Institute  of  Hydraulic  and  Electric  Engi- 
neering, Wuhan,  Hubei  (PR.  of  China). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07312 


EXACT  NONLINEAR  SOLUTION  FOR  CON- 
STANT FLUX  INFILTRATION, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

G.  C.  Sander,  J.  Y.  Parlange,  V.  Kuhnel,  W.  L. 

Hogarth,  and  D.  Lockington. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 

p  341-346,  February  15,  1988.  1  fig,  5  ref. 

Descriptors:  'Oil-water  interfaces,  'Infiltration, 
'Boundary   conditions,   Groundwater   movement. 

Recently  an  analytical  nonlinear  solution  to  the 
problem  of  two  phase  oil  and  water  infiltration 
under  a  constant  flux  boundary  condition  was  de- 
rived. We  show  that  this  solution  also  applies  to 
the  problem  of  constant  infiltration  of  water  by 
introducing  a  very  simple  change  in  the  independ- 
ent variables  of  space  and  time.  (Author's  abstract) 


W88-07314 


CIVIL  ENGINEER'S  POINT  OF  VIEW  ON 
WATER  TIGHTNESS  AND  CLOGGING  OF 
WASTE  STABILIZATION  PONDS, 

CEMAGREF,   Division   Mecanique  des  Sols  et 

Genie    Civil,    B.P.    121,    92164    Antony    Cedex, 

France. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07370 


EFFECT  OF  SOIL  PROPERTIES  AND  A  SYN- 
THETIC MUNICIPAL  LANDFILL  LEACHATE 
ON  THE  RETENTION  OF  CD,  NI,  PB,  AND  ZN 
IN  SOIL  AND  SEDIMENT  MATERIALS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07423 


PREDICTION  OF  WICK  DRAIN  PERFORM- 
ANCE USING  PIEZOMETER  CONE  DATA, 

British  Columbia  Univ.,  Vancouver. 

For   primary   bibliographic   entry  see   Field   8D. 

W88-07426 


LABORATORY  DETERMINATION  OF  DIFFU- 
SION COEFFICIENTS  OF  CONTAMINANTS 
USING  UNDISTURBED  CLAYEY  SOIL, 

University  of  Western  Ontario,  London.  Faculty 

of  Engineering  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07427 


TILL  BEHAVIOR  AND  ITS  RELATIONSHIP 
TO  ACTIVE-LAYER  HYDROLOGY,  DISTRICT 
OF  KEEWATIN,  NORTHWEST  TERRITORIES, 

Department  of  Geological  Sciences,  Queen's  Uni- 
versity, Kingston,  Ont.,  Canada  K7L  3N6. 
For   primary  bibliographic   entry   see  Field   8D. 

W88-07428 


SEEPAGE  FROM  CHANNELS  AND  PONDS 
WITH  IMPERVIOUS  BOUNDARY  WALLS  EX- 
TENDING BELOW  FLOOR  LEVEL, 

Soils  Division,  Rothamsted  Experimental  Station, 

Harpenden,  Herts.  AL5  2JQ  (U.K.). 

E.  G.  Youngs. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 

p  193-205,  July  15,  1987.  10  fig,  5  ref. 

Descriptors:  'Seepage,  'Reservoirs,  'Channels, 
'Soil  properties,  'Channel  loss,  'Hydraulic 
models,  'Infiltrometers,  Model  studies,  Analog 
models,  Water  loss. 

The  steady-state  seepage  after  long  times  from  flat 
bottomed  channels  into  'Green  and  Ampt'  type 
soils  is  analyzed  using  the  method  of  conformal 
transformations  for  the  case  of  an  impervious 
boundary  wall  extending  below  floor  level.  Rela- 
tionships, expressed  in  dimensionless  form,  are 
given  showing  the  dependence  of  the  seepage  rate 
on  the  depth  of  the  boundary  wall  and  soil  hydrau- 
lic properties.  Similar  relationships,  obtained  by  an 
electric  analogue  that  approximate  the  hydraulic 
situation,  are  presented  for  the  case  of  a  circular 
pond  with  an  impervious  boundary  wall.  These 
relationships  are  useful  not  only  for  estimating  the 
seepage  from  channels  and  reservoirs  but  also  for 
analyzing  results  from  infiltrometer  rings.  (Au- 
thor's abstract) 
W88-07510 


TRANSFER  FUNCTION  MODEL  FOR  THE 
PREDICTION  OF  NITRATE  LEACHING 
UNDER  FIELD  CONDITIONS, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07511 


SIMULATION  OF  WATER  DISCHARGE 
RATES  FROM  A  CLAY-TILL  SOIL  OVER  A 
TEN  YEAR  PERIOD, 
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Sveriges  Lantbruksuniversitet,  Uppsala.   Dept.  of 

Soil  Sciences. 

A.  Gustafson. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 

p  263-274,   July    15,    1987.   7   fig,   2   tab,   23   ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Groundwater,  'Soil  water,  'Drainage  sys- 
tems, 'Subsurface  drainage,  'Tile  drains,  Crops, 
Drains,  Drainage,  Subsurface  water,  Groundwater 
discharge,  Piezometers,  Meteorological  data. 

A  physically  based  numerical  model  was  used  to 
predict  daily  rates  of  water  discharge  through  tile 
drains,  groundwater  table,  and  groundwater  dis- 
charge rates  over  a  ten  year  period.  The  model, 
which  was  run  on  standard  meteorological  data  as 
input,  was  adapted  for  use  on  a  field  of  arable  land 
in  southern  Sweden.  The  output  was  compared 
with  data  from  continuous  discharge  measurements 
and  piezometer  readings  taken  at  two  week  inter- 
vals. Parameters  related  to  soil  properties  were 
partially  based  on  a  previous  study  at  a  nearby 
field  with  similar  soil.  The  agreements  between 
simulations  and  measurements  were  fairly  good 
when  account  was  taken  of  the  specific  crop  used 
and  its  seasonal  course.  The  most  successful  simu- 
lations were  achieved  under  flood  conditions  in 
unfrozen  ground.  Repeated  freezing  and  thawing 
led  to  pronounced  discrepancies  and  actual  obser- 
vations. The  role  of  groundwater  discharge  below 
the  drainpipes  was  demonstrated  and  the  simulated 
groundwater  discharge  averaged  18%  of  the  total 
discharge.  Despite  some  shortcomings  concerning 
winter  conditions,  the  model  is  a  useful  tool  for 
predicting  water  movements  in  arable  soils.  (Au- 
thor's abstract) 
W88-07514 


WATER       LOSSES       FROM       IRRIGATION 
CANALS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07515 


ANALYSIS  OF  A  CLOSED-FORM  ANALYTI- 
CAL MODEL  TO  PREDICT  THE  HYDRAULIC 
CONDUCTIVITY  FUNCTION, 

Department  of  Rural  Engineering,  Faculty  of  En- 
gineering,   Aristotle   University   of  Thessaloniki, 
GR-504  06  Thessaloniki  (Greece). 
M.  Sakellariou-Makrantonaki,  C.  Tzimopolos,  and 
D.  Gouliaras. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  289-300,  July  15,  1987.  4  fig,  1  tab,  31  ref,  1 
append. 

Descriptors:  'Permeability  coefficient,  'Model 
studies,  'Hysteresis,  'Soil  water,  'Hydraulic  con- 
ductivity, 'Hygroscopic  coefficient,  Soil  types. 

Because  measurements  of  the  hydraulic  conductiv- 
ity relationship,  K(theta),  are  time  consuming 
many  researchers  have  suggested  the  use  of  predic- 
tion models.  Recently,  a  closed-form  model  was 
proposed,  derived  from  an  integral  relation.  An 
attempt  was  made  to  check  this  model  for  10  soils 
described  in  the  literature,  especially  the  existence 
of  hysteresis  in  the  predicted  relative  hydraulic 
conductivity  relations.  The  magnitude  of  the  pa- 
rameter n  is  a  determining  factor  whether  or  not 
hysteresis  will  occur  in  the  relative  hydraulic  con- 
ductivity (theta)  relation.  Sensitivity  analysis 
showed  that  relative  hydraulic  conductivity  is  rela- 
tively insensitive  to  n  when  the  soil  is  not  too  dry. 
The  exponent  n,  as  with  a  parameter  lambda,  de- 
fines the  pore  size  distribution  which  becomes  uni- 
form at  large  values  of  n.  Comparison  of  relative 
hydraulic  conductivity  (theta)  as  predicted  for  wet 
and  dry  conditions  showed  that  the  proposed 
model  is  reasonably  accurate:  (1)  when  the  values 
of  the  ultimate  boundary  characteristic  curves  of 
the  hysteretic  loop  are  small  and  have  approxi- 
mately the  same  value;  and  (2)  for  larger  n  values 
differing  in  n.  (Author's  abstract) 
W88-07516 


SOIL  MOISTURE  MEASUREMENT  BY  AN 
IMPROVED  CAPACITANCE  TECHNIQUE:  I. 
SENSOR  DESIGN  AND  PERFORMANCE, 


Institute  of  Hydrology,  Wallingford  (England). 
T.  J.  Dean,  J.  P.  Bell,  and  A.  J.  B.  Baty. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 
p   67-78,   August    15,    1987.   8   fig,    1    tab,   9   ref. 

Descriptors:  'Soil  water,  'Soil  moisture  meters, 
'Soil  physical  properties,  'Instrumentation,  'Sen- 
sors, Electrical  properties,  Electronic  equipment, 
Dielectric  constant,  Soil. 

Dielectric  constant  is  a  sensitive  measure  of  the 
moisture  content  of  soil.  One  method  of  measuring 
the  dielectric  constant  of  soil  in  the  field  is  to 
incorporate  the  soil  as  part  of  the  dielectric  of  a 
capacitor.  A  new  capacitance  sensor  operating  at 
150  MHz  makes  use  of  advances  in  electronic 
component  technology  to  give  a  stable  and  sensi- 
tive probe  for  in-situ  field  measurements.  The 
sensor  has  been  developed  as  part  of  an  integrated 
system  of  soil  moisture  measurement  comprising  in 
addition  a  technique  for  access  tube  installation 
and  appropriate  calibration.  (See  also  W88-07526) 
(Author's  abstract) 
W88-07525 


SOIL  MOISTURE  MEASUREMENT  BY  AN 
IMPROVED  CAPACITANCE  TECHNIQUE:  II. 
FIELD  TECHNIQUES,  EVALUATION  AND 
CALIBRATION, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  P.  Bell,  T.  J.  Dean,  and  M.  G.  Hodnett. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 
p  79-90,  August  15,  1987.  6  fig,  3  ref. 

Descriptors:  'Soil  water,  'Soil  physical  properties, 
'Sensors,  'Electronic  equipment,  'Instrumenta- 
tion, 'Soil  moisture  meters,  Calibrations,  Dielectric 
constant,  Gravimetric  determination,  Capacitance 
probe. 

The  comparison  of  the  capacitance  method  was 
compared  with  established  methods  of  defining 
and  determining  water  content  using  the  neutron 
probe  and  the  gravimetric  technique.  The  relation- 
ship between  the  capacitance  probe  readout  and 
water  content  is  not  linear  and  is  influenced  by  the 
type  of  soil.  Emphasis  was  placed  on  field  rather 
than  laboratory  calibrations,  however,  and  a  linear 
approximation  is  adequate  for  the  restricted  ranges 
of  water  content  experienced  in  practice  in  many 
soils.  Access  tubes  must  be  installed  with  greater 
care  than  for  the  neutron  probe.  A  technique  has 
been  developed  that  combines  installation  with  col- 
lection of  relevant  samples  for  gravimetric  deter- 
mination. (See  also  W88-07525)  (Author's  abstract) 
W88-07526 


PHYSICALLY-BASED     MODEL     FOR     THE 
AGROHYDROLOGIC  PROCESSES, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07560 


COMPARISON  OF  VARIOUS  METHODS  TO 
SCALE  SOIL  HYDRAULIC  PROPERTIES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
J.  W.  Hopmans. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 
p  241-256,  September  15,  1987.  6  fig,  3  tab,  21  ref. 

Descriptors:  'Soil  water,  'Soil  physical  properties, 
'Soil  analysis,  'Mathematical  studies,  'Hydraulic 
conductivity,  Soil  properties,  Permeability  coeffi- 
cient, Evapotranspiration,  Hydraulic  properties, 
Comparison  studies. 

Soil  water  characteristic  curves  and  hydraulic  con- 
ductivity functions  at  57  locations  were  scaled  by 
various  methods.  Optimum  scaling  results  were 
obtained  when  pressure  head  and  conductivity 
data  were  scaled  by  different  methods.  Criteria 
that  supported  this  conclusion  were:  (1)  the  per- 
cent reduction  in  sum  of  squares;  (2)  the  correla- 
tion between  unsealed  and  estimated  pressure  head 
values  as  obtained  from  the  scaled  mean  hydraulic 
functions;  and  (3)  correlation  between  scaling  fac- 
tors determined  from  soil  water  characteristic  data 
and  those  determined  from  hydraulic  conductivity 
data.  Both  sets  of  scaling  factors  were  found  to  be 
lognormally     distributed.     A     correlation     of    R 


squared  =  0.761  was  obtained  between  scaling 
factors  determined  from  soil  water  characteristic 
data  and  those  determined  from  hydraulic  conduc- 
tivity data.  For  the  optimum  scaling  methods,  the 
sum  of  squares,  about  the  average  curve,  was  re- 
duced by  73  and  42%,  for  the  water  characteristic 
and  hydraulic  conductivity  data,  respectively.  The 
results  suggest  that  scaling  can  successfully  be  used 
for  describing  the  variability  of  soil  hydraulic 
properties  of  different  soil  map  units  and  horizons. 
(Author's  abstract) 
W88-07562 


RESPONSE  OF  INPUT  AND  OUTPUT  OF 
WATER  AND  CHLORIDE  TO  CLEARING  FOR 
AGRICULTURE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
Groundwater  Research. 
For  primary  bibliographic  entry  see  Field  4C. 
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SOIL  WATER  DYNAMICS  OF  LATERITIC 
CATCHMENTS  AS  AFFECTED  BY  FOREST 
CLEARING  FOR  PASTURE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  4C. 
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AREAL  DISTRIBUTION  OF  INFILTRATION 
PARAMETERS  AND  SOME  SOIL  PHYSICAL 
PROPERTIES  IN  LATERITIC  CATCHMENTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of 
Groundwater  Research. 

M.  L.  Sharma,  R.  J.  W.  Barron,  and  M.  S.  Fernie. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  1-2, 
p  109-127,  October  15,  1987.  9  fig,  3  tab,  29  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Land 
claring,  'Soil  water,  'Soil  physical  properties, 
'Subsurface  water,  'Hydraulic  conductivity,  *La- 
terites,  'Recharge,  'Infiltration,  'Forest  clearing, 
•Catchment  areas,  Hydrology,  Runoff,  Australia, 
Agriculture,  Soil  types,  Groundwater  movement, 
Land  use. 

The  spatial  distribution,  dependence  and  variability 
of  infiltration  parameters  (sorptivity  and  saturated 
hydraulic  conductivity)  measured  was  in-situ  at 
two  grid  spacings  of  1  X  1  m  and  100  X  150  m  in 
two  adjacent  lateritic  catchments  near  Collie, 
Western  Australia.  An  exponential  semivariogram 
with  trend  was  required  to  describe  the  spatial 
structure,  and  due  to  the  presence  of  nested  struc- 
tures, the  zone  of  influence  could  not  be  specified 
precisely.  Using  a  correspondence  analysis  based 
on  infiltration  properties,  the  surface  soils  of  a  94 
ha  catchment  were  classified  into  seven  classes. 
However,  this  classification  did  not  correspond 
with  the  existing  classification  into  soil  units  or 
hydrologic  provinces.  It  is  suggested  that  the  exist- 
ing soil  classification  will  be  of  limited  value  in 
assessing  the  infiltration  capacity  of  soils  in  this 
region.  The  lateritic  soils  have  very  high  infiltra- 
tion rates  particularly  in  the  forested  catchment. 
For  one  soil  unit,  two  years  after  a  change  in  land 
use  from  forest  to  pasture,  the  infiltration  rate  was 
retarded  significantly  (saturated  hydraulic  conduc- 
tivity by  10  times  and  sorptivity  by  a  factor  of  3). 
Despite  this,  considering  the  rainfall  characteristics 
of  the  region,  it  is  concluded  that  in  most  condi- 
tions the  infiltration  capacity  of  surface  soils  will 
not  be  limiting,  and  there  is  little  probability  of 
direct  surface  runoff.  The  dominant  mechanism  of 
runoff  generation  in  the  agricultural  land  appears 
to  be  saturation  of  surface  soils  through  subsurface 
flow  due  to  enhanced  recharge  after  forest  clear- 
ing. (Author's  abstract) 
W88-07573 


PREFERRED  WATER  FLOW  AND  LOCAL- 
IZED RECHARGE  IN  A  VARIABLE  REGO- 
LITH, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,     Wembley     (Australia).     Div.     of 
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Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2F. 
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PREDICTION  OF  DELAYS  IN  GROUNDWAT- 
ER RESPONSE  TO  CATCHMENT  CLEARING, 

Water  Authority  of  Western  Australia.  P.O.  Box 

100,  Lederville,  W.A.  (Australia). 

For  primary  bibliographic  entry  see  Field  4C. 
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SOIL  WATER  REGIME  DESCRIBED  BY  A  BI- 
DIMENSIONAL  STEADY-STATE  FLOW  IN  A 
CULTIVATED  AND  IRRIGATED  SOIL,  I. 
THEORY  (REGIMES  PERMANENTS  BIDI- 
MENSIONNELS  DTNFILTRATION  DANS  UN 
SOL  CULTIVE  ET  MICROIRRIGUE,  I. 
THEORIE.), 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
J.  F.  Boulier,  and  M.  Vauclin. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 
p  355-370,  October  30,  1987.  4  fig,  3  tab,  19  ref. 

Descriptors:  *Soil  water,  'Irrigation,  'Mathemati- 
cal models,  'Subsurface  flow,  'Cultivated  lands, 
Croplands,  Mathematical  equations,  Fourier  analy- 


The  soil  water  regime  under  a  crop  irrigated  by 
equally  spaced  line-sources  is  described  by  a  bidi- 
mensional  steady-state  flow.  Mathematical  solu- 
tions of  the  linearized  equation  resulting  from  an 
exponential  relationship  between  unsaturated  hy- 
draulic conductivity  and  soil-water  pressure,  were 
obtained  by  means  of  Fourier's  analysis  in  the  case 
of  linear  boundary  conditions  and  when  root  ex- 
traction is  a  known  function  of  space  coordinates. 
In  particular  flow  was  calculated  when  a  saturated 
strip  at  the  soil  surface  is  spreading  from  the  line 
source.  Solutions  and  their  convergence  are  illus- 
trated and  discussed.  An  example  demonstrated 
that  mathematical  solutions  are  physically  mean- 
ingful only  under  restricted  conditions.  (See  also 
W88-07587)  (Author's  abstract) 
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SOIL  WATER  REGIME  DESCRIBED  BY  A  BI- 
DIMENSIONAL  STEADY -STATE  FLOW  IN  A 
CULTIVATED  AND  IRRIGATED  SOIL,  II. 
COMPARISON  BETWEEN  THEORY  AND 
FIELD  MEASUREMENTS  (REGIMES  PER- 
MANENTS BIDIMENSIONNELS  DTNFILTRA- 
TION DANS  UN  SOL  CULTIVE  ET  MICROIR- 
RIGUE, II.  COMPARAISON  DE  LA  THEORIE 
AVEC  DES  MESURES  IN-SITU), 
Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
J.  F.  Boulier,  and  M.  Vauclin. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 
p  371-394,  October  30,  1987.  10  fig,  5  tab,  19  ref, 
append. 

Descriptors:  'Soil  water,  'Irrigation,  'Mathemati- 
cal models,  'Subsurface  flow,  'Cultivated  lands, 
Croplands,  Mathematical  equations,  Crops,  Sor- 
ghum, Maize,  Hydraulic  conductivity,  Stochasti- 
city,  Tensiometers,  Comparison  studies. 

An  experimental  plot  of  2500  sq  m  was  cultivated 
and  irrigated  by  line  sources  (trickle  irrigation),  in 
order  to  compare  the  theory  presented  in  the  first 
part  of  the  paper  with  measurements  during  two 
years  (sorghum,  maize).  In  addition  a  stochastic- 
conceptual  model  taking  into  account  the  spatial 
variability  of  the  soil  hydraulic  characteristics  de- 
scribed by  means  of  a  scaling  factor  (according  to 
porous  media's  similitude  theory)  was  developed. 
Field-averages  and  variances  of  variables  associat- 
ed with  the  flow  were  calculated  according  to  this 
model  and  compared  with  actual  ones  measured  all 
over  the  field-plot.  Fourteen  sites  equipped  for 
measuring  water  content  (neutron  access  tubes) 
and  water  pressure  (tensiometers)  were  chosen  so 
that  they  represented  the  statistical  distribution  of  a 
single  parameter  showing  the  textural  variation  in 
this  loamy  soil.  The  experimental  results  show  that 
the  steady -state  approach  is  reasonable  for  water 
content  on  a  weekly  basis  but  is  questionable  for 
water  pressure.  Agreement  between  the  determi- 


nistic model  with  a  fitted  water  extraction  model 
and  the  measurements  at  two  sites  is  correct  in  the 
irrigated  row  and  their  differences,  particularly  in 
the  driest  parts  of  the  soil,  are  discussed.  The 
stochastic  approach  gives  averaged  water-content 
values  close  to  the  experimental  ones  but  underesti- 
mates the  variances,  especially  for  sorghum.  Al- 
though for  this  particular  field  plot  deterministic 
modelling  cannot  be  rejected  as  far  as  water  con- 
tent is  concerned,  the  estimation  of  the  mean  be- 
havior through  tensiometric  measurements  seems 
rather  risky.  (See  also  W88-07586)  (Author's  ab- 
stract) 
W88-07587 


CHARACTERIZING  THE  UNCERTAINTY  OF 
PESTICIDE  LEACHING  IN  AGRICULTURAL 
SOILS, 

Environmental  Research  Lab.,  U.  S.  Environmen- 
tal Protection  Agency,  Athens,  GA  30613,  U.S.A. 
For  primary  bibliographic  entry  see  Field  5B. 
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SIMULATION  PROCEDURE  FOR  GROUND- 
WATER QUALITY  ASSESSMENTS  OF  PESTI- 
CIDES, 

Environmental  Research  Lab.,  U.  S.  Environmen- 
tal Protection  Agency,  Athens,  GA  30613,  U.S.A. 
For  primary  bibliographic  entry  see  Field  5B. 
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SPATIAL  VARIABILITY  OF  WATER  AND 
SOLUTE  TRANSPORT  PROPERTIES  IN  UN- 
SATURATED SOIL:  I.  ANALYSIS  OF  PROPER- 
TY VARIATION  AND  SPATIAL  STRUCTURE 
WITH  STATISTICAL  MODELS, 
W.  A.  Jury,  D.  Russo,  G.  Sposito,  and  H.  Elabd. 
Hilgardia,  Vol.  55,  No.  4,  p  1-32,  July,  1987.  12  tab, 
85  ref. 

Descriptors:  'Spatial  distribution,  'Solute  trans- 
port, 'Soil  types,  'Soil  physical  properties,  'Statis- 
tical models,  'Saturation,  'Soil  water,  Distribu- 
tion, Model  studies,  Statistical  analysis,  Statistical 
methods,  Mathematical  studies,  Water  transport, 
Permeability  coefficient,  Infiltration  rate,  Correla- 
tion analysis,  Stochastic  process,  Hydraulic  prop- 
erties. 

The  spatial  structure  of  groundwater  transport  sys- 
tems was  studied  statistically,  revealing  field  prop- 
erties that  are  not  apparent  from  a  simple  calcula- 
tion of  the  statistical  moments  of  the  set  of  parame- 
ter measurements.  The  study  demonstrated  the  ex- 
treme sensitivity  of  the  estimate  of  the  integral 
scale  parameter  to  the  type  of  model  used  for  the 
semivariogram,  to  the  assumption  of  drift,  and  to 
the  type  of  validation  test  used  to  confirm  the 
estimation  procedure.  Greater  care  must  be  taken 
in  future  studies  to  utilize  more  sophisticated  esti- 
mation procedures  and  to  analyze  for  drift  compo- 
nents. Stochastic  analysis  of  water  or  solute  trans- 
port in  the  unsaturated  zone  requires  knowledge  of 
the  spatial  distribution  of  soil  hydraulic  properties 
(soil  hydraulic  conductivity  and  water  content- 
water  potential  functions)  as  well  as  the  spatial 
distribution  of  the  components  of  the  dispersion 
tensor.  This  task  may  be  eased  by  using  the  scaling 
factor  concept,  which  involves  viewing  a  scaling 
factor  as  a  stochastic  variable  so  that  the  spatial 
variability  of  soil  hydraulic  properties  may  be  de- 
scribed by  a  univariate  instead  of  a  multivariate 
parameter  distribution.  (See  also  W88-07674) 
(Doria-PTT) 
W88-07673 


SPATIAL  VARIABILITY  OF  WATER  AND 
SOLUTE  TRANSPORT  PROPERTIES  IN  UN- 
SATURATED SOIL:  II.  SCALING  MODELS  OF 
WATER  TRANSPORT, 

W.  A.  Jury,  D.  Russo,  and  G.  Sposito. 

Hilgardia,  Vol.  55,  No.  4,  p  33-56,  July,  1987.  16 

tab,  41  ref. 

Descriptors:  'Water  transport,  'Soil  water, 
•Vadose  water,  'Model  studies,  'Stochastic  proc- 
ess, 'Spatial  distribution,  'Hydraulic  properties. 
Distribution,  Permeability  coefficient,  Statistical 
analysis.  Mathematical  analysis.  Regressional  anal- 


ysis, Saturation,  Estimating,  Estimating  equations, 
Mathematical  equations.  Mathematical  studies. 

The  possibility  is  examined  of  introducing  a  single 
stochastic  parameter,  alpha,  to  describe  the  spatial 
variability  of  soil  hydraulic  properties,  using  the 
soil  hydraulic  properties  of  the  Hamra  field  and  the 
Panoche  field.  In  the  traditional  approach,  sets  of 
scaling  factors  are  estimated  from  the  h(s)  and  K(s) 
functions.  Although  the  sets  of  alpha  were  found 
to  be  correlated,  they  possessed  different  statistical 
properties  and  were  not  identical.  Results  of  struc- 
tural analyses  of  the  sets  of  alpha  from  the  two 
fields  suggested  that  the  spatial  structures  of  the 
two  alpha-sets  are  quite  distinct,  reflecting  the 
different  spatial  behavior  of  the  h(theta)  and 
K(theta)  functions.  Moreover,  there  was  poor  cor- 
relation between  the  uncorrelated  residuals  of  the 
alpha-sets,  indicating  that  part  of  the  high  correla- 
tion between  the  alpha-sets  found  in  earlier  work 
must  stem  from  the  presence  of  an  undetected  drift 
and  from  correlation  between  nearby  measure- 
ments. It  is  concluded  that,  in  any  transient  trans- 
port problem  involving  both  K(s)  and  h(s),  the 
description  of  their  spatial  variability  requires  the 
use  of  at  least  three  stochastic  variates  (K.  sub  s, 
alpha,  and  eta)  and  not  alpha  alone.  (See  also  W88- 
07673)  (Doria-PTT) 
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RE-EVALUATION  OF  THE  WELL  PERMEAM- 
ETER  AS  A  FIELD  METHOD  FOR  MEASUR- 
ING HYDRAULIC  CONDUCTIVITY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
T.  Talsma. 

Australian  Journal  of  Soil  Research  ASORAB, 
Vol.  25,  No.  4,  p  361-368,  1987.  4  fig,  2  tab,  25  ref. 

Descriptors:  'Well  permeameter,  'Well  hydrau- 
lics, 'Hydraulic  conductivity,  'Soil  properties,  Un- 
saturated flow,  Soil  types,  Mathematical  studies, 
Mathematical  equations,  Boreholes,  Capillarity,  In- 
filtration, Estimating. 

Improved  theory  of  steady  outflow  of  water 
ponded  to  constant  depth  in  holes  drilled  in  unsatu- 
rated soil  is  used  to  re-evaluate  the  well  permeame- 
ter method  for  measurement  of  in  situ  hydraulic 
conductivity,  K  sub  O.  In  particular,  theory  pre- 
dicts that  neglect  of  unsaturated  flow  into  soil 
surrounding  the  saturated  region  around  a  bore- 
hole may  lead  to  serious  overestimation  of  K  sub 
O,  especially  when  using  small  holes  with  high 
capillarity,  i.e.  the  capillarity  factor  is  0.1-1/m. 
Field  studies  on  12  soils  gave  capillarity  values 
from  6  to  35/m,  resulting  in  theoretical  overesti- 
mates of  K  sub  O  by  10-40%,  for  boreholes  >  or 
=  0.3  m  deep  and  >  or  =  0.03  m  radius.  Compari- 
son of  results  obtained  by  measurements  with  this 
method  for  four  soils,  however,  gave  permeameter 
values  of  K  sub  O  which  were  approximately  50% 
of  those  obtained  with  the  augerhole  or  the  core 
method.  Overestimation  of  K  sub  O  due  to  neglect 
of  capillarity  was,  in  all  cases,  more  than  offset  by 
reduction  in  K.  sub  O  due  to  pore  closure  around  a 
hole  during  drilling  and  infiltration.  (Author's  ab- 
stract) 
W88-07700 


ESTIMATION  OF  PARAMETERS  FOR  THE 
PHILIP  TWO-TERM  INFILTRATION  EQUA- 
TION APPLIED  TO  FIELD  SOIL  EXPERI- 
MENTS, 

Division  of  Soils,  Commonwealth  Scientific  and 

Industrial  Organization,  P.M.B.,  P.O.  Aitkenvale, 

Qld4814. 

K.  L.  Bristow,  and  M.  J.  Savage. 

Australian   Journal   of  Soil    Research   ASORAB, 

Vol.  25,  No.  4,  p  369-375,  1987.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Infiltration,  'Infiltration  coefficient, 
'Philip  two-term  infiltration  equation,  'Mathemat- 
ical studies,  Soil  water.  Data  interpretation,  Esti- 
mating equations,  Estimation,  Mathematical  equa- 
tions. Least  squares  method,  Australia. 

Two  methods  based  on  least  squares  analysis  used 
to  estimate  coefficients  in  the  Philip  two-term  infil- 
tration equation  are  compared.  The  one  method 
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maintains  the  infiltration  equation  in  its  original 
form,  while  the  other  involves  a  mathematical 
transformation  which  introduces  self-correlation 
and  yields  different  estimates  of  the  coefficients. 
Data  from  field  infiltration  experiments  conducted 
in  the  Torrens  Creek  area  of  northeast  Queensland 
are  used  to  illustrate  these  differences,  and  the 
need  to  distinguish  between  fitting  data  to  empiri- 
cal models  and  deriving  system  parameters  from 
analysis  of  physically  based  models  is  emphasized. 
The  method  maintaining  the  Philip  two-term  infil- 
tration equation  in  its  original  form  is  the  preferred 
procedure  for  evaluating  both  system  and  empiri- 
cal parameters  since  it  is  potentially  more  accurate 
than  the  method  involving  the  transformed  equa- 
tion. (Wood-PTT) 
W88-07701 


MODIFIED  RUNOFF  CURVE  NUMBERS  FOR 
BARE  CRUST-FORMING  SANDY  SOILS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-07704 


INFILTRATION     AT     YUCCA     MOUNTAIN, 
NEVADA,  TRACED  BY  CHLORINE-36, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07748 


TRANSFORMATIONS  AND  TRANSPORT  OF 
NITROGEN, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07824 


CHEMICAL   PROCESSES    AND   TRANSPORT 
OF  PHOSPHORUS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07825 


AMINO  ACID  ADSORPTION  BY  CLAY  MIN- 
ERALS IN  DISTILLED  WATER, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-07924 


THERMAL  REGIME  OF  PEATLANDS  IN  SU- 
BARCTIC EASTERN  CANADA, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07936 


UPFREEZING       PROCESS:       EXPERIMENTS 
WITH  A  SINGLE  CLAST, 

Washington  Univ.,  Seattle.  Quaternary  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-07954 


RISK  ASSESSMENT  OF  SOIL  CONTAMINA- 
TION CRITERIA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07957 


ANALYTICAL  METHODS  MANUAL  FOR  THE 
DIRECT/DELAYED  RESPONSE  PROJECT 
SOIL  SURVEY, 

Lockheed  Engineering  and  Management  Services 

Company  Inc.,  Las  Vegas,  NV  89119. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07960 
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MATHEMATICAL  ASPECTS  OF  TRAPPING 
MODES  IN  THE  THEORY  OF  SURFACE 
WAVES, 


Dept.  of  Mathematics,  Univ.  of  Manchester,  Man- 
chester M 13  9PL,  UK. 

For  primary  bibliographic  entry  see  Field  8B. 
W88-06819 


DIEL  PERIODICITY  IN  DENSITY  OF  EPHE- 
MEROPTERA  NYMPHS  ON  STREAM  SUB- 
STRATA AND  THE  RELATIONSHIP  WITH 
DRIFT  AND  SELECTED  ABIOTIC  FACTORS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
R.  J.  Casey. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  12,  p  2945-2952,  December  1987.  5  fig,  3  tab, 
35  ref. 

Descriptors:  *Insects,  *Nymphs,  *Stream  biota, 
♦Population  density,  *Diurnal  distribution,  'Distri- 
bution patterns,  *Light  intensity,  Cloud  cover, 
Water  temperature,  Stream  beds,  Moonlight,  Drift, 
Photoperiodism. 

The  diel  periodicity  in  density  of  Ephemeroptera 
nymphs  on  an  undisturbed  stream  bottom  was  doc- 
umented by  direct  observation.  The  study  was 
conducted  in  a  second-order  Rocky  Mountain 
foothill  stream  in  Alberta.  Observations  were  made 
for  24-h  periods,  twice  during  a  new  moon  and 
twice  during  a  full  moon;  the  times  of  the  dark  and 
light  periods  were  noted.  Noctural  observations 
were  made  using  a  red  light.  The  abundance  of 
drifting  nymphs,  incident  light,  percent  cloud 
cover  in  the  sky,  and  water  temperature  were 
recorded  to  determine  if  they  were  related  to  the 
observed  diel  periodicity  on  top  of  the  substratum. 
The  taxonomic  groups  of  Ephemeroptera  nymphs 
examined  were  Cinygmula,  Heptageniidae  (Cinyg- 
mula  and  Epeorus),  Baetis,  Baetis-Ameletus,  Ame- 
letus,  Drunella  coloradensis  Dodds,  and  total  fauna 
(all  groups  including  minor  taxa).  In  response  to 
the  artificial  light  used  for  observations,  total 
fauna,  Cinygmula,  and  Baetis  nymphs  were  not 
affected  by  the  light,  and  the  nymphs  were  not 
found  to  be  negatively  phototactic.  Total  fauna 
and  Heptageniidae  nymphs  exhibited  a  diel  perio- 
dicity between  24-h  periods;  the  Baetis-Ameletus 
group  also  had  a  diel  periodicity.  Cinygmula, 
Baetis,  and  D.  coloradensis  nymphs  did  not  exhibit 
a  diel  periodicity.  Most  taxonomic  groups  were  at 
greater  densities  on  the  top  of  the  substratum  in  the 
dark  period  than  in  the  light  period.  For  small  and 
large  size  classes  of  nymphs  examined,  only  the 
small  Heptageniidae  and  Baetis-Ameletus  nymphs 
showed  a  diel  periodicity  in  density.  Drift  of  the 
common  groups  of  nymphs  was  aperiodic  and  not 
statistically  correlated  with  the  diel  density  of 
nymphs  on  the  substratum.  In  general,  incident 
light,  percent  cloud  cover,  and  water  temperature 
were  not  correlated  with  the  diel  density  of  the 
taxonomic  groups  on  the  top  of  the  substratum. 
(Author's  abstract) 
W88-06822 


GROWTH  AND  PHYSIOLOGICAL  CONDI- 
TION OF  BLACK  DUCKS  REARED  ON  ACIDI- 
FIED WETLANDS, 

Dept  of  Animal  Science,  Cook  College,  Rutgers  - 
The  State  University,  New  Brunswick,  NJ  08903. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06823 


LONG-TERM   SURVIVAL  OF  ESCHERICHIA 
COLI  IN  RIVER  WATER, 

Dept.  of  Biological  Sciences,  Univ.  of  Warwick, 

Coventry  CV47AL,  UK. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06834 


FREQUENCY  OF  ERWINIA  CAROTOVORA  IN 
THE  ALYTH  BURN  IN  EASTERN  SCOTLAND 
AND  THE  SOURCES  OF  THE  BACTERIUM, 

Scottish     Crop     Research     Inst.,      Invergowrie, 

Dundee  DD2  5DA,  UK. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06835 


OCCURRENCE  OF  GLOCHIDIA  IN  STREAM 
DRIFT  AND  ON  FISHES  OF  THE  UPPER 
NORTH  FORK  HOLSTON  RIVER,  VIRGINIA, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
R.  J.  Neves,  and  J.  C.  Widlak. 
American  Midland  Naturalist  AMNAAF,  Vol. 
119,  No.  1,  p  111-120,  January  1988.  1  fig,  5  tab,  37 
ref.  US  Fish  and  Wildlife  Service  permit  PR2- 
7375. 

Descriptors:  'Drift,  'Mussels,  'Larvae,  'Glochi- 
dia,  'Streams,  'Fish,  'Parasites,  'Parasitism,  Sea- 
sonal variation,  Population  density,  Minnows, 
Perch. 

Occurrence  of  glochidia  in  stream  drift,  and  preva- 
lence and  intensity  of  glochidial  infestations  on 
host  fishes  were  recorded  in  the  upper  North  Fork 
Holston  River  near  McCrady,  Virginia,  between 
June  1981  and  June  1982.  Glochidia  of  Lampsilinae 
were  collected  in  drift  samples  year-round,  peaking 
in  abundance  during  June  and  July.  Glochidia  of 
the  Ambleminae  were  in  the  drift  from  June  to 
mid-August.  Of  4800  fish  (41  species)  examined  for 
infestations,  14%  carried  encysted  glochidia. 
Eleven  fish  species  in  the  Centrarchidae,  Cottidae 
and  Percidae  were  infested  with  lampsiline  glochi- 
dia, with  prevalence  highest  in  March.  Amblemine 
glochidia  occurred  only  in  12  species  of  the  Cy- 
prinidae,  with  prevalence  highest  in  July.  Preva- 
lence and  intensity  of  infestations  were  highest  in 
fish  hosts  of  the  Ambleminae.  Previous  accounts  of 
host  specificity,  based  on  laboratory  experiments 
with  naiades,  were  corroborated  by  field  observa- 
tions. (Author's  abstract) 
W88-06836 


EFFECTS  OF  CLEAR-CUT  LOGGING  ON 
WOOD  BREAKDOWN  IN  APPALACHIAN 
MOUNTAIN  STREAMS, 

Biology  Dept.,  Virginia  Polytechnic  Institute  and 

State  Univ.,  Blacksburg,  VA  24061. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-06837 


EFFECT  OF  SALINITY  ON  LEAF  IONIC  CON- 
TENT AND  PHOTOSYNTHESIS  OF  TAXO- 
DIUM  DISTICHUM  L., 

Louisiana  State  Univ.,  Baton  Rouge.  hab.  for 
Weland  Soils  and  Sediments. 
S.  R.  Pezeshki,  R.  D.  DeLaune,  and  W.  H.  Patrick. 
American  Midland  Naturalist  AMNAAF,  Vol. 
119,  No.  1,  p  185-192,  January  1988.  5  fig,  17  ref. 
NSF  Grant  BSR-8414006. 

Descriptors:  'Salinity,  'Leaves,  'Ions,  'Photosyn- 
thesis, 'Bald  cypress  trees,  'Deciduous  trees, 
'Flooding,  'Saline  water,  'Saline  water  intrusion, 
Stomatal  transpiration,  Carbon  dioxide,  Mississippi 
Delta,  Louisiana,  Subsidence,  Sodium,  Potassium, 
Calcium,  Magnesium. 

Bald  cypress  (Taxodium  distichum  L.)  seedlings 
were  subjected  to  flooding  with  salinity  levels 
ranging  from  0-140  moles/cu  m  NaCl.  Imposition 
of  salinity  was  designed  to  simulate  the  increase  in 
salinity  level  which  some  of  Louisiana's  extensive 
cypress  forests  are  currently  experiencing  due  to 
rapid  subsidence  in  the  Mississippi  River  Deltaic 
Plain.  The  effect  of  salt  water  on  leaf  tissue  ion 
concentrations  and  subsequent  changes  in  net  pho- 
tosynthesis were  measured.  Leaf  concentrations  of 
Na,  K,  Ca  and  Mg  increased  substantially  as  salini- 
ty of  floodwater  increased.  Net  photosynthesis  de- 
clined from  7.6  micromoles/sq  m/s  to  0.9  micro- 
moles/sq  m/s  when  salinity  increased  from  0-140 
moles/cu  m  NaCl.  Despite  the  parallel  reduction  in 
both  stomatal  conductance  and  net  photosynthesis, 
the  leaf  internal  C02  concentrations  remained  rela- 
tively constant  over  the  entire  range  of  salt  con- 
centrations. These  results  suggest  that  elevated 
floodwater  salinity  causes  excess  accumulation  of 
several  ions  in  the  bald  cypress  leaf  tissue.  Conse- 
quently, increase  in  leaf  ionic  content  is  primarily 
the  cause  of  reductions  in  photosynthesis  which  is 
accompanied  by  simultaneous  diffusional  limita- 
tions caused  by  stomatal  closure.  (Author's  ab- 
stract) 
W88-06838 
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FISH  AND  MACROCRUSTACEAN  USE  OF 
SUBMERGED  PLANT  BEDS  IN  TIDAL 
FRESHWATER  MARSH  CREEKS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
L.  P.  Rozas,  and  W.  E.  Odum. 
Marine  Ecology  Progress  Series  MESEDT,  Vol. 
38,  No.  2,  p  101-108,  June  18,  1987.  3  fig,  3  tab,  42 
ref.  Dept.  of  Commerce  Grant  NA81AA-D-00025. 

Descriptors:  ♦Tidal  marshes,  *Marshes,  *Fish, 
•Crustaceans,  Marsh  plants,  Freshwater  creeks, 
Macrocrustaceans,  Aquatic  plants,  Shrimp,  Killi- 
fish,  Sunfish,  Crabs,  Habitats. 

Fishes  and  macrocrustaceans  (nekton)  were  sam- 
pled biweekly  from  mid-June  through  October 
1985  from  submerged  aquatic  vegetation  (SAV) 
and  during  September  1985  from  unvegetated 
areas  of  tidal  freshwater  marsh  creeks.  Nineteen 
species  of  fishes  (6918  individuals,  3.068  kilograms 
preserved  weight)  from  9  families,  and  3  species  of 
invertebrates  (12036  individuals,  1.577  kilograms 
preserved  wet  weight)  were  collected  from  SAV. 
The  most  abundant  species  were  grass  shrimp  Pa- 
laemonetes  pugio,  banded  killifish  Fundulus  dia- 
phanus,  mummichogs  F.  heteroclitus,  bluespotted 
sunfish  Enneacanthus  gloriosus,  and  mud  crabs 
Rhithropanopeus  harrisii.  Recruitment  of  small  ju- 
venile fishes  of  several  species  coincided  with  the 
period  of  greatest  SAV  areal  cover  (late  June 
through  September).  Average  densities  of  fauna 
were  significantly  greater  in  SAV  than  over 
nearby  unvegetated  creek  bottoms  in  September. 
Faunal  abundance  was  not  significantly  related  to 
SAV  biomass,  perhaps  because  the  structural  com- 
plexity of  the  SAV  in  the  study  was  high  and 
nekton  were  abundant  when  SAV  was  present  at 
low  densities  (i.e,  low  biomass).  The  numerically 
dominant  species  that  occurred  in  SAV  at  low  tide 
and  on  the  marsh  surface  at  high  tide  were  similar. 
Grass  shrimp,  banded  killifish,  mummichogs  and 
bluespotted  sunfish  accounted  for  >90%  of  the 
total  number  of  organisms  collected  in  each  of  the 
2  habitats,  SAV  and  marsh  surface.  The  SAV  of 
tidal  freshwater  marsh  creeks  is  probably  most 
important  as  habitat  for  forage  fishes.  Young  of 
recreational  species  such  as  bluegill  Lepomis  ma- 
crochirus  and  pumpkinseed  L.  gibbosus  also 
occupy  this  habitat.  (Author's  abstract) 
W88-06854 


GRAZING  OF  CILIATED  PROTOZOA  ON 
FREE  AND  PARTICLE-ATTACHED  BACTE- 
RIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06855 


BENTHIC  ENERGY  FLOW  DURING  A  SIMU- 
LATED AUTUMN  BLOOM  SEDIMENTATION, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06857 


HEAVY  METAL  ABUNDANCES  IN  THE 
KANDY  LAKE-AN  ENVIRONMENTAL  CASE 
STUDY  FROM  SRI  LANKA, 

Department  of  Geology,  University  of  Peradeniya, 

Peradeniya,  Sri  Lanka. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06877 


APPLICATION  OF  A  CONTINUOUS  DISTRI- 
BUTION MODEL  FOR  PROTON  BINDING  BY 
HUMIC  ACIDS  EXTRACTED  FROM  ACIDIC 
LAKE  SEDIMENTS, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06882 


SUSPENDED  SEDIMENT  TRANSPORT,  SEDI- 
MENTATION, AND  RESUSPENSION  IN  LAKE 
HOUSTON,  TEXAS:  IMPLICATIONS  FOR 
WATER  QUALITY, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology  and 
Geophysics. 


For  primary  bibliographic  entry  see  Field  2J. 
W88-06883 


TRACE  ELEMENT  DISTRIBUTION  IN 
WATERS  OF  THE  NORTHERN  CATCHMENT 
AREA  OF  LAKE  KINNERET,  NORTHERN 
ISRAEL, 

Geochemistry    Division,    Geological    Survey    of 

Israel,  30  Malkhe  Israel  Street,  Jerusalem  95501, 

Israel. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06884 


TRACE  METAL  DYNAMICS  IN  A  SEASONAL- 
LY ANOXIC  LAKE, 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-06888 


SEASONAL  VARIATIONS  IN  THE  LOOSELY 
SORBED  PHOSPHORUS  FRACTION  OF  THE 
SEDIMENT  OF  A  SHALLOW  AND  HYPEREU- 
TROPHIC  LAKE, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-06889 


PHYTOPLANKTON  OF  A  RECENTLY  LAND- 
LOCKED BRACKISH-WATER  LAGOON  OF 
LAKE  TANGANYIKA:  A  SYSTEMATIC  AC- 
COUNT, 

Department  of  Biology,  University  of  Burundi,  BP 

2700  Bujumbura,  Burundi. 

A.  G.  Caljon. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  31-54, 

October  9,  1987.  6  plates,  1  tab,  43  ref. 

Descriptors:  "Lakes,  *Lagoons,  'Phytoplankton, 
'Brackish  water,  *Algae,  Saline  water,  Lake  Tan- 
ganyika, Africa,  Diatoms,  Tropical  zone,  Marine 
algae,  Chlorophyta,  Euglenophyta,  Cyanophyta, 
Taxonomy. 

Five  new  taxa  were  among  the  273  taxa  observed 
in  a  systematic  study  of  the  phytoplankton  of  a 
recently  landlocked  lagoon  of  Lake  Tanganyika. 
Salinity  measurements  varied  from  1.906  to  9.821 
g/liter  at  one  sampling  station,  less  at  the  other 
stations.  The  new  taxa  were  Trachelomonas  dubia 
Swir.  emend.  Defl.  var.  colliundulata  Caljon,  Tr. 
gatumbana  Caljon,  Tr.  komarovii  Skv.  var  bicol- 
laris  Caljon,  Chroomonas  angusta  Caljon,  and 
Scourfieldia  chlorolateralis  Caljon.  Diatoms  were 
qualitatively  the  most  important  group  (37.7%,  103 
taxa)  followed  by  Chlorophyta  (23.0%,  63  taxa), 
Euglenophyta  (19.4%,  53  taxa),  and  Cyanophyta 
(13.6%,  37  taxa).  Present  in  fewer  numbers  were 
Cryptophyta  (2.9%,  8  taxa),  Dinophyta  (0.7%,  2 
taxa),  Chrysophyta  (0.4%,  1  taxon),  Xanthophyta 
(1.5%,  4  taxa),  and  Prasinophyta  (0.7%,  2  taxa). 
Many  typical  brackish-water  and  marine  algal  taxa 
were  observed.  They  were  divided  among  cosmo- 
politan/subcosmopolitan  (89%)  and  tropical/sub- 
tropical (11%).  (See  also  W88-06893)  (Cassar- 
PTT) 
W88-06892 


RECENTLY  LANDLOCKED  BRACKISH- 
WATER  LAGOON  OF  LAKE  TANGANYIKA: 
PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS, AND  SPATIO-TEMPORAL  DISTRIBU- 
TION OF  PHYTOPLANKTON, 
Department  of  Biology,  University  of  Burundi,  BP 
2700  Bujumbura,  Burundi. 
A.  G.  Caljon. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  55-70, 
October  9,  1987.  14  fig,  2  tab,  39  ref. 

Descriptors:  *Lakes,  *Lagoons,  'Phytoplankton, 
•Brackish  water,  *Algae,  'Lake  Tanganyika, 
Saline  water,  Africa,  Tropical  zone,  Seasonal  vari- 
ation, Spatial  distribution.  Water  quality,  Nutri- 
ents, cyanophyta,  Euglenophyta,  Eutrophication, 
Diatoms. 

Monthly  measurements  of  physical  and  chemical 
characteristics  were  made  at  two  localities  in  the 


eastern  part  of  a  recently  landlocked  lagoon  of 
Lake  Tanganyika.  Variables  analyzed  were  tem- 
perature, pH,  conductivity,  sodium,  potassium, 
magnesium,  calcium,  carbonate,  bicarbonate,  chlo- 
ride, and  sulfate.  Large  seasonal  fluctuations  of 
salinity  were  recorded  (1.68-8.21  g/liter).  The  sea- 
sonal water  input  controlled  algal  seasonality 
mainly  through  its  effect  on  salinity  and  indirectly 
through  its  influence  on  nutrient  concentration  by 
dissolution  and  dilution  of  the  excrements  of  the 
numerous  cattle  and  other  organic  matter.  Phyto- 
plankton was  mainly  composed  of  Cyanophyta  and 
Euglenophyta.  Euglenophyta  dominated  during 
the  dry  periods  with  high  salinity  and  probably 
very  high  nutrient  levels,  while  Cyanophyta  pre- 
ferred moderate  salt  and  nutrient  concentrations 
during  the  rainy  periods.  The  phytoplanktonic 
community  was  composed  of  a  large  number  of 
perennial  and  a  reduced  quantity  of  annual  orga- 
nisms. A  spatial  study  of  the  recently  landlocked 
lagoon  revealed  an  ascending  salinity  gradient, 
principally  due  to  a  sodium  bicarbonate/carbonate 
enrichment,  between  locations  near  the  lake  and 
more  inland  situated  stations.  These  facts  point  to  a 
lakewater  supply  and  a  salt  concentration  by  evap- 
oration in  the  swamps.  Proportionally  lower  mag- 
nesium, calcium,  and  potassium  values  were  re- 
corded at  high  salinities  due  to  chemical  precipita- 
tion and  biotic  factors.  A  blue-green  algal  bloom 
was  observed  in  the  eastern  water  body  (salinity: 
4.64  g/liter);  simultaneously  an  important  develop- 
ment of  diatoms  dominated  the  western  water 
body  (salinity:  2.18  g/liter).  No  significant  differ- 
ences in  morphometry,  exposure,  water  tempera- 
ture or  nutrient  levels  (nitrate,  nitrite,  ammonia, 
orthophosphate)  were  observed.  The  relatively 
low  salinity  and  high  nutrient  concentration  in  the 
western  water  body  probably  favored  diatom  de- 
velopment during  the  rainy  season.  The  relatively 
higher  salinity  in  the  eastern  water  body  during  the 
rainy  season  was  probably  responsible  for  the 
dominance  of  blue-green  algae  through  its  negative 
influence  on  silica  concentration  and  notwithstand- 
ing the  high  inorganic  nitrogen  concentration.  (See 
also  W88-06892)  (Author's  abstract) 
W88-06893 


REMOVAL  OF  FLOODWATER  NITROGEN  IN 
A  CYPRESS  SWAMP  RECEIVING  PRIMARY 
WASTEWATER  EFFLUENT, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For  primary   bibliographic   entry   see   Field   5D. 

W88-06894 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  DIVERTED  RIVERS  WITH 
A  LARGE  FLOW  REDUCTION  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Department  of  Biological  Sciences,  University  of 
Quebec  at  Montreal,  C.P.  8888,  Succ.  A,  Montreal, 
Quebec. 

For   primary   bibliographic   entry   see   Field   6G. 
W88-06895 


PHYTOPLANKTON  SUCCESSION  IN  THE 
SANYATI  BASIN,  LAKE  KARIBA, 

University   Lake   Kariba   Research   Station,   P.O. 

Box  48,  Kariba,  Zimbabwe. 

L.  Ramberg. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  3,  p  193- 

202,  October  30,  1987.  4  fig,  4  tab,  34  ref. 

Descriptors:  'Lakes,  'Data  collections,  •Phyto- 
plankton, 'Seasonal  variation,  Algae,  Lake  Kariba, 
Zimbabwe,  Tropical  regions,  Reservoirs,  Sanyati 
River,  Zambezi  River,  Biomass,  Chlorophyta, 
Cyanophyta,  Cylindrospermopsis,  Dinoflagellates, 
Synedra,  Stratification,  Thermal  stratification, 
Destratification. 

Phytoplankton  succession  was  studied  in  Lake 
Kariba,  a  25-year-old  man-made  lake  on  the  Zam- 
bezi River,  Zimbabwe.  It  is  320  km  long,  40  km  at 
maximum  width,  maximum  depth  of  120  m,  and 
mean  depth  of  29.5  m,  with  normal  variation  of  2-3 
m  in  average  years  and  6  m  during  the  study 
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period.  The  surface  water  temperature  is  highest 
(29-30  C)  in  January-April  during  the  hot  wet 
season  and  declines  to  23  C  in  July  and  August, 
when  it  overturns.  The  study  covered  18  months 
starting  in  the  rainy  warm  season  of  October  1982. 
The  phytoplankton  biomass  had  two  maxima 
during  the  period.  The  first  occurred  during  the 
rainy  season,  lasted  for  3-4  months  and  comprised 
70-90%  of  Cyanophyceae  with  Cylindrospermop- 
sis  raciborskii  as  the  dominating  species.  Dinophy- 
ceae  were  sub-dominant  during  this  season.  The 
second  maximum  developed  during  lake  turnover 
at  the  cool  season,  lasted  1-2  months,  and  was 
composed  of  Bacillariophyceae  with  a  number  of 
Synedra  spp.  dominating.  The  mean  yearly  bio- 
mass was  310  mg/cu  m  wet  weight.  Peaks  in 
biomass  were  750  mg/cu  m  in  January-February 
1982  and  1400  mg/cu  m  in  January-February  1983. 
A  total  of  82  phytoplankton  species  were  found 
during  the  study.  The  species  composition  of  phy- 
toplankton, the  biomass,  and  the  succession  of 
Lake  Kariba  were  similar  to  those  of  natural  tropi- 
cal lakes;  however,  the  high  proportion  of  blue- 
green  species  was  unique.  Possible  explanations  for 
this  difference  are  the  higher  epilimnion  tempera- 
ture, more  stable  stratification,  and  a  low  inorganic 
nitrogen  concentration.  (Cassar-PTT) 
W88-06897 


TROPHIC  STATUS  OF  TILITSO,  A  HIGH  AL- 
TITUDE HIMALAYAN  LAKE, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

M.  Aizaki,  A.  Terashima,  H.  Nakahara,  T.  Nishio, 

and  Y.  Ishida. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  3,  p  217- 

224,  October  30,  1987.  8  fig,  6  tab,  12  ref.  Japan 

Ministry  of  Education,  Science  and  Culture  Grants 

No.  590941076  and  No.  60043042. 

Descriptors:  "Limnology,  *Lakes,  *Data  collec- 
tions, "High  altitude  lakes,  *Trophic  level,  'Gla- 
cial lakes,  *Phytoplankton,  Tilitso,  Nepal,  Oligo- 
trophic  lakes,  Water  quality,  Chemical  startifica- 
tion,  Chlorophyll  a,  Photosynthesis. 

Water  quality  and  trophic  status  of  Lake  Tilitso  in 
central  Nepal  were  studied  in  September  1984. 
This  lake  is  4920  m  above  sea  level  with  a  surface 
area  of  10.2  sq  km  and  a  maximum  depth  of  95  m. 
Most  of  the  lake  is  deeper  than  60  m.  The  southeast 
side  is  dammed  by  an  end  moraine  while  the  west 
side  is  covered  by  glacier.  Water  temperature 
during  the  survey  was  8  C  on  the  surface.  The 
euphotic  layer  was  5  m  deep,  reflecting  the  pres- 
ence of  glacial  silt.  Water  quality  parameters  were 
as  follows:  pH,  8.3-9.2;  electrical  conductivity,  130- 
157  micro  S/cm;  dissolved  oxygen,  5.4-6.0  mg/ 
liter;  total  phosphorus,  2-6  microgram/liter  (almost 
the  detection  level);  dissolved  total  nitrogen,  0.10- 
0.22  mg/liter.  Measurements  of  several  cations 
showed  chemical  stratification,  indicating  little 
mixing  during  the  summer.  Chlorophyll  a  concen- 
trations were  0.12-0.26  microgram/liter,  with  the 
epilimnion  having  higher  values  than  the  hypolim- 
nion.  Bacterial  levels  were  extremely  low,  the 
highest  only  120,000  cells/ml  in  the  epilimnion. 
Phytoplankton  biomass  was  very  low;  Cyclotella 
comensis  dominated  with  155  cells/ml  at  the  5-m 
depth.  Scenedesmus  sp.  and  Dicytochorella  glo- 
bosa  were  seen  in  very  low  densities.  Daily  photo- 
synthetic  production  was  estimated  as  12.3  mg  C/ 
sq  m/day.  Zooplankton  consisted  of  the  copepod, 
Arctodiaptomus  altissimus,  (543  individuals/cu  m) 
and  a  few  rotifers,  Hexarthra  bulgarica  nepalensis. 
No  fish  were  collected  in  spite  of  efforts  to  do  so. 
The  lake  was  classified  as  ultraoligotrophic. 
(Cassar-PTT) 
W88-06898 


DISTRIBUTION  OF  BENTHIC  INVERTE- 
BRATES IN  ACID,  BROWN  WATER  STREAMS 
IN  THE  SOUTH  ISLAND  OF  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Zoology. 

M.  J.  Winterbourn,  and  K.  J.  Collier 
Hydrobiologia  HYDRB8,  Vol.  153,  No.  3,  p  277- 
286,  October  30,  1987.  4  fig,  3  tab,  48  ref. 

Descriptors:  "Streams,  'Data  collections,  *Acid 
streams,   "Invertebrates,   "Benthic  fauna,   Aquatic 


animals,  Aquatic  insects,  Insects,  Caddisflies,  May- 
flies, Elmids,  Stoneflies,  New  Zealand,  Organic 
carbon,  Aluminum,  Brown  water,  Humic  acids, 
Fulvic  acids. 

Naturally  acid  streams  (pH  3.5-8.1)  in  New  Zea- 
land were  examined  for  relationships  between 
benthic  fauna  and  water  quality  parameters.  These 
streams  derived  their  acidity  from  high  concentra- 
tions of  humic  acids  and  other  natural  substances, 
not  from  acid  precipitation.  pH  was  strongly  corre- 
lated with  alkalinity  (0-49  g/cu  m  CaC03)  and  less 
strongly  with  conductivity  (2.0-9.7  mS/m).  A 
strong  positive  correlation  was  found  between  dis- 
solved organic  carbon  and  total  reactive  aluminum 
concentration,  both  of  which  were  negatively  cor- 
related with  pH.  Aluminum  was  probably  in  the 
nontoxic,  organically  complexed  form.  Benthic  in- 
vertebrates were  examined  at  34  sites.  Taxonomic 
richness  was  not  correlated  with  pH,  and  similar 
numbers  of  ephemeropteran,  pleocopteran,  and  tri- 
chopteran  taxa  were  taken  from  the  three  groups 
of  streams  (pH  <5.6,  pH  5.6-6.9,  and  pH  >6.9). 
Many  species  occurred  over  a  wide  pH  range;  the 
lower  limit  was  about  pH  4.5.  The  mayfly  Deleati- 
dium  occurred  at  33  of  the  sites  and  was  among  the 
most  abundant  taxa  at  32  of  them.  Stoneflies  (Ze- 
landobius  confusus,  Austroperla  cyrene,  and  Sten- 
operla  maclellani),  an  elmid  (Hydora  sp),  and  a 
caddisfly  (Psilochorema  sp.)  also  occurred  in  over 
half  the  streams  and  frequently  were  abundant. 
Few  habitat  specialists  were  found.  Benthic  assem- 
blages were  not  associated  strongly  with  measured 
physicochemical  factors,  but  streams  in  close  prox- 
imity tended  to  have  similar  faunas.  This  suggests 
that  the  availability  of  suitable  colonizers  sets  the 
limits  to  species  richness  and  is  important  in  deter- 
mining the  composition  of  benthic  assemblages  at  a 
particular  locality.  (Cassar-PTT) 
W88-06901 


CONTRIBUTION  FROM  NITROGEN  FIXA- 
TION (ACETYLENE  REDUCTION)  TO  THE 
NITROGEN  BUDGET  OF  LAKE  TOHOPEKA- 
LIGA  (FLORIDA), 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
F.  E.  Dierberg,  and  M.  M.  Scheinkman. 
Hydrobiologia  HYDRB8,  Vol.  154,  p  61-73,  No- 
vember 16,  1987.  4  fig,  6  tab,  39  ref. 

Descriptors:  "Lakes,  "Nitrogen  fixation,  "Limnol- 
ogy, "Eutrophic  lakes,  "Lake  Tohopekaliga,  Flori- 
da, Algae,  Nutrients,  Cyanophyta,  Diurnal  varia- 
tion. Seasonal  variation. 

The  acetylene  reduction  technique  was  used  to 
assay  nitrogen  fixation  in  shallow,  eutrophic  Lake 
Tohopekaliga  in  central  Florida  during  1984.  The 
diurnal  pattern  of  nitrogen  fixation  was  similar  in 
central  and  south  basins  though  the  magnitudes 
varied.  Beginning  at  sunrise,  fixation  rates  for  both 
the  light-  and  dark-incubated  samples  increased 
along  with  the  increasing  light  intensities.  After 
reaching  a  maximum  rate  in  late  afternoon,  fixation 
rates  sharply  decreased  until  21:00,  approaching 
zero  by  06:00.  Only  7%  of  the  total  nitrogen  fixed 
in  the  surface  water  occurred  between  22:00  and 
07:00  at  the  central  basin.  Fixation  increased  at  all 
depths  in  the  lake  with  increasing  light  intensity 
beginning  at  06:00.  Most  of  the  nitrogen  fixation 
occurred  from  March  to  September.  Ninety-four 
percent  of  the  total  fixation  in  the  lake  was  found 
in  the  water  column  and  was  associated  with  the 
blue-green  algae  Anabaena  spp  The  nitrogen  fixa- 
tion for  the  year  1984  totaled  5.7  g  N/sq  m,  44%  of 
the  total  nitrogen  input  to  the  lake  and  equivalent 
to  497  metric  tons  of  nitrogen  for  the  year.  Com- 
ponents of  the  total  amount  of  fixed  nitrogen  (in  g 
N/sq  m/yr)  were  as  follows:  euphotic  zone  during 
light  period,  3.5;  aphotic  zone  during  light  period, 
1.4;  water  column  during  dark  period,  0.5;  and 
sediment,  0.3.  (Cassar-PTT) 
W88-06903 


VERTICAL  NUTRIENT  TRANSPORT  AND  ITS 
EFFECTS  ON  EPILIMNETIC  PHOSPHORUS 
IN  FOUR  CALCAREOUS  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 

R.  E.  Stauffer. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  87-102,  No- 


vember 16,  1987.  7  fig,  6  tab,  45  ref.  EPA  Research 
Grant  No.  16010-EHR  and  Training  Grant  No. 
5P2-WP- 184-04. 

Descriptors:  "Eutrophic  lakes,  "Limnology,  "Path 
of  pollutants,  "Lakes,  "Phosphorus,  "Nutrients, 
Mendota  Lake,  Delavan  Lake,  Green  Lake,  Fish 
Lake,  Wisconsin,  Stratification,  Sediments,  Lake 
sediments,  Epilimnion,  Mixing,  Thermal  stratifica- 
tion, Water  temperature,  Temperature,  Vertical 
distribution,  Wind  effects,  Water  circulation. 

The  influence  of  vertical  nutrient  transport  on 
epilimnetic  phosphorus  was  studied  comparatively 
in  four  calcareous  Wisconsin  lakes  during  1972.  In 
the  two  lakes  with  steep  metalimnetic  nutrient 
gradients  (Mendota,  Delavan),  upward  fluxes  by 
entrainment  and  eddy  diffusion  exceeded  all  other 
influxes  combined;  here  epilimnetic  total-P  concen- 
trations increased  during  periods  of  high  windpow- 
er  and  thermocline  migration  and  decreased  during 
comparatively  stagnant  intervals.  In  the  two  lakes 
lacking  upper  metalimnetic  P  gradients  (Green, 
Fish),  higher  windpower  had  little  or  no  effect  on 
epilimnetic  phosphorus.  In  each  of  the  four  lakes 
epilimnetic  P  declined  in  early  summer  until  a 
quasi  steady-state  was  achieved  between  P  influxes 
and  P  sedimentation.  In  Mendota  and  Delavan 
steady-state  featured  higher  concentrations  of 
total-P  and  much  higher  epilimnetic  concentrations 
of  particulate-P  and  chlorophyll  than  in  Green  and 
Fish  Lakes,  mainly  because  of  the  high  fluxes  of 
molybdate-reactive,  biologically-available  P 
through  the  seasonal  thermocline.  The  flux  analysis 
illustrated  why  the  mean  lake  total  P  concentration 
after  ice-out  was  an  inconsistent  measure  for  esti- 
mating nutrient  potential  and  chlorophyll  standing 
crops  during  the  following  summer  in  stratified 
lakes.  (Author's  abstract) 
W88-06904 


MICRONUTRIENT  AND  PHOSPHORUS  LIMI- 
TATION OF  PHYTOPLANKTON  ABUN- 
DANCE IN  GEM  LAKE,  SIERRA  NEVADA, 
CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06905 


PARTICULATE  ORGANIC  MATTER  IN  A 
MOUNTAIN  STREAM  IN  THE  SOUTH-WEST- 
ERN CAPE,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
For primary  bibliographic  entry  see  Field  2E. 
W88-06907 


EFFECT  OF  AGRICULTURE  ON  THE  PRI- 
MARY PRODUCTION  IN  LAKE  BESKIE 
(POLAND)  AS  RECORDED  IN  THE  STRATIG- 
RAPHY OF  FOSSIL  PIGMENTS, 

Department  of  Ecology  and  Freshwater  Biology, 

Academy  of  Agriculture  and  Technology,  10-957 

Olsztyn,  Poland. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06910 


DYNAMICS  OF  DISSOLVED  ORGANIC  NI- 
TROGEN IN  SUBALPINE  CASTLE  LAKE, 
CALIFORNIA, 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies. 

J.  P.  Zehr,  S.  G.  Paulsen,  R.  P.  Axler,  and  C.  R. 

Goldman. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  33-45, 

January   8,    1988.   5   fig,    1    tab,    55   ref.   National 

Science  Foundation  Grant  No.  BSR-8019918. 

Descriptors:  "Limnology,  "Lakes,  "Nitrogen,  "Or- 
ganic matter,  "Alpine  lakes,  Castle  Lake,  Califor- 
nia, Aquatic  ecosystems,  Ecosystems,  Amino  acids. 
Primary  productivity,  Productivity,  Phytoplank- 
ton,  Zooplankton,   Chlorophyll,   Algae,   Biomass. 

Dissolved  organic  nitrogen  (DON)  concentrations 
were  measured  in  meso-oligotrophic  Castle  Lake, 
California,  during  the  ice-free  season  in  1982,  1983, 
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and  1984.  No  consistent  relationships  were  found 
between  DON  and  particulate-N,  primary  produc- 
tivity rates,  or  chlorophyll  concentrations.  Howev- 
er, increases  in  DON  concentrations  were  ob- 
served in  the  early  growing  season  of  1982  and 
1984  when  water  temperature  was  rising  and  a 
diatom  bloom  was  senescing.  DON  increased  at  a 
high  rate  (0.31  mg  atom  N/cu  m/day)  and  then 
rapidly  disappeared.  Sediment  release  appeared  to 
be  the  most  important  source  of  DON.  Dissolved 
free  amino  acids  were  always  <  7.5%  of  the  DON 
pool  and  did  not  vary  in  the  composition  of  specif- 
ic amino  acids  during  the  growing  season.  (Au- 
thor's abstract) 
W88-06911 


SOME  LIMNOLOGICAL  OBSERVATIONS  ON 
TWO  ETHIOPIAN  HYDROELECTRIC  RESER- 
VOIRS: KOKA  (SHEWA  ADMINISTRATIVE 
DISTRICT)  AND  FINCHAA  (WELEGA  ADMIN- 
ISTRATIVE DISTRICT), 

Department  of  Biology,  Addis  Ababa  University, 
P.O.  Box  1176,  Addis  Ababa,  Ethiopia. 
M.  Mesfin,  C.  Tudorancea,  and  R.  M.  Baxter. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  47-55, 
January  8,  1988.  6  fig,  5  tab,  23  ref. 

Descriptors:  Limnology,  'Lakes,  'Reservoirs, 
♦Dams,  Koka  Reservoir,  Finchaa  Reservoir,  Ethi- 
opia, Aquatic  habitats,  Habitats,  Fish,  Benthos, 
Water  quality,  Phytoplankton,  Zooplankton. 

Koka  Reservoir  in  the  Ethiopian  Rift  Valley  (alti- 
tude 1600  m)  is  similar  limnologically  to  natural 
lakes  in  the  region.  It  was  supersaturated  with 
oxygen  to  a  depth  of  about  8  m  and  showed 
pronounced  conductivity  stratification,  probably 
caused  by  incomplete  mixing  of  two  inflows 
(Awash  River  and  Mojo  River).  Phytoplankton 
was  dominated  by  Microcystis.  Zooplankton  was 
of  low  diversity  but  abundant.  There  was  a  large 
population  of  benthic  invertebrates,  dominated  by 
Nematoda,  followed  by  Chironomidae  and  Ostro- 
coda.  The  small  proportion  of  oligochaetes  in  the 
benthos  compared  with  natural  lakes  in  the  region 
suggests  that  the  ecosystem  may  not  yet  be  fully 
mature.  Sediment  was  very  fine  and  contained  no 
undecomposed  material.  The  organic  content  was 
high,  up  to  11.53%.  Finchaa  Reservoir  in  west 
central  Ethiopia  (altitude  2200  m)  was  very  differ- 
ent. Comprised  of  flooded  swamps,  it  contained 
many  floating  islands  and  large  quantities  of  de- 
composing vegetation,  causing  oxygen  depletion 
even  at  the  surface.  The  water  was  turbid  because 
of  organic  debris,  of  low  conductivity,  slightly 
acidic,  and  calcium-dominated.  Microcystis  domi- 
nated the  phytoplankton.  Zooplankton  were  sparse 
and  of  very  low  diversity.  Almost  no  benthic  in- 
vertebrates were  found.  The  sediment  contained 
up  to  42.3%  organic  matter,  much  of  it  decompos- 
ing roots  and  stalks.  It  is  expected  that  high  inputs 
of  organic  matter  to  this  lake  will  continue  because 
of  growth  along  the  banks  during  low  water  fol- 
lowed by  immersion  and  decomposition.  (Cassar- 
PTT) 
W88-06912 


FLUCTUATION  OF  ALGAL  ALKALINE  PHOS- 
PHATASE ACTIVITY  AND  THE  POSSIBLE 
MECHANISMS  OF  HYDROLYSIS  OF  DIS- 
SOLVED ORGANIC  PHOSPHORUS  IN  LAKE 
BARATO, 

Division   of  Water   Environment,   Hokkaido   Re- 
search Institute  for  Environmental  Pollution,  Kita 
19,  Nishi  12,  Kita-Ku,  Sapporo  060,  Japan. 
S.  Hino. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  77-84, 
January  8,  1988.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Lakes,  *Algae,  'Phosphorus,  'Alka- 
line phosphatase,  'Enzymes,  Lake  Barato,  Japan, 
Phytoplankton,  Phosphates,  Hydrolysis. 

Fluctuation  of  algal  alkaline  phosphatase  activity 
and  the  possible  mechanisms  of  hydrolysis  of  dis- 
solved organic  phosphorus  by  alkaline  phospha- 
tases that  could  be  isolated  from  algae  were  inves- 
tigated seasonally  at  Lake  Barato,  Japan.  The  fluc- 
tuation of  specific  enzymatic  activity  was  affected 
by  algal  species  rather  than  by  the  concentration  of 
external  phosphorus  and  amount  of  phytoplankton. 


More  than  74%  of  the  organic  phosphorus  extract- 
ed from  phytoplankton  was  hydrolyzed  by  the 
three  variants  of  alkaline  phosphatase  purified  from 
Melosira  spp.,  Anabaena  sp..  and  Escherichia  coli. 
By  contrast,  the  organic  phosphorus  in  lake  water 
and  that  extracted  from  sediment  muds  were  only 
partially  hydrolyzed  (up  to  32%  and  20%,  respec- 
tively) by  the  same  enzymes.  These  results  indicate 
that  phytoplankton  cannot  utilize  most  of  the  dis- 
solved organic  phosphorus  in  the  lake  water  and  in 
the  sediment  muds  through  enzymatic  hydrolysis 
by  alkaline  phosphatase  in  spite  of  the  high  levels 
of  this  enzyme  in  the  organisms.  (Author's  ab- 
stract) 
W88-06913 


BIRCH  LEAF  PROCESSING  AND  ASSOCIAT- 
ED MACROINVERTEBRATES  IN  AN  ACIDI- 
FIED LAKE  SUBJECTED  TO  LIMING, 

Bergen  Univ.  (Norway).  Zoological  Museum. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-06914 


ZOOPLANKTON  OF  A  SMALL  TROPICAL 
RESERVOIR  (SOLOMON  DAM,  NORTH 
QUEENSLAND), 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06915 


GROWTH  IN  A  FRESHWATER  SNAIL  UNDER 
LABORATORY  CONDITIONS  IN  RELATION 
TO  EUTROPHICATION, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06916 


WATER  HYACINTH  PRODUCTIVITY  AND 
DETRITUS  ACCUMULATION. 

K.  K.  Moorhead,  K.  R.  Reddy,  and  D.  A.  Graetz. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  179- 
185,  January  15,  1988.  3  fig,  3  tab,  12  ref. 

Descriptors:  'Lakes,  'Eutrophic  lakes,  'Water 
hyacinth,  'Detritus,  'Productivity,  'Nutrients, 
Macrophytes,  Nitrogen,  Fertilizers,  Seasonal  varia- 
tion. 

Water  hyacinth  (Eichhornia  crassipes  (Mart) 
solms)  productivity  and  detritus  accumulation 
were  evaluated  in  eutrophic  lake  water  with  and 
without  added  nutrients  (fertilized  and  control  res- 
ervoirs, respectively).  Seasonal  changes  in  plant 
productivity  and  detritus  accumulation  were  deter- 
mined at  monthly  intervals  for  one  year.  Signifi- 
cant differences  were  observed  in  plant  productivi- 
ty between  seasons  and  nutrient  additions.  Seasonal 
plant  productivity  ranged  from  1.9  to  23.1  mg  (dry 
weight)  per  ha  for  the  fertilized  reservoir  and  -0.2 
to  10.2  mg  per  ha  for  the  control  reservoir.  Detri- 
tus accumulation  was  not  significantly  different 
between  seasons  or  nutrient  additions.  Seasonal  N 
assimilation  by  plants  ranged  from  34  to  242  kg  N 
per  ha  for  plants  in  the  fertilized  reservoir  and  <0 
to  104  kg  N  per  ha  for  plants  in  the  control 
reservoir.  Annual  net  N  recovered  in  detritus  rep- 
resented 21  and  28%  of  the  totoal  N  removed  by 
plants  in  the  fertilized  and  control  reservoirs,  re- 
spectively. Net  N  loading  to  the  reservoirs  from 
detritus  was  92  to  148  kg  N  per  ha  per  year. 
(Author's  abstract) 
W88-06918 


REDUCTION  IN  BIOAVAILABILITY  OF  OR- 
GANIC CONTAMINANTS  TO  THE  AMPHI- 
POD  PONTOPOREIA  HOYI  BY  DISSOLVED 
ORGANIC  MATTER  OF  SEDIMENT  INTER- 
STITIAL WATERS, 

Great  Lakes  Environmental  Research  Laboratory, 
Ann  Arbor,  MI  48104. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06922 


REVERSIBLE  PROCESS  CONCEPT  APPLIED 
TO  THE  ENVIRONMENTAL  MANAGEMENT 
OF  LARGE  RIVER  SYSTEMS, 


UA  CNRS  367  Laboratoire  d'Ecologie  des  Eaux 

Douces,   Universite   Lyon    1,   69622   Villeurbanne 

Cedex,  France. 

C.  Amoros,  J.  C.  Rostan,  G.  Pautou,  and  J. 

Bravard. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  5,  p  607-617,  September  1987.  3  fig,  1  tab,  38 

ref. 

Descriptors:  'Wetlands,  'Alluvial  plains,  'Succes- 
sion, Ecosystems,  Erosion,  Population  dynamics, 
Aquatic  habitats,  Floodplains,  Eutrophication, 
Rhone  River,  Ain  River,  France. 

Wetland  ecosystems  occurring  within  alluvial 
floodplains  change  rapidly.  Within  the  ecological 
successions,  the  life  span  of  pioneer  and  transient 
stages  may  be  measured  in  several  years  or  decades 
depending  on  the  respective  influences  of  allogenic 
(water  dynamics,  erosion,  and  deposition)  and  au- 
togenic developmental  processes  (population  dy- 
namics, eutrophication,  and  terrestrialization). 
Mechanisms  that  are  responsible  for  the  ecosystem 
changes  and  their  importance  to  environmental 
management  are  described.  Two  case  studies  one 
involving  the  Rhone  River  and  the  other  the 
Lower  Ain  River,  both  in  France,  exemplify  re- 
versible and  irreversible  successional  processes  in 
reference  to  different  spatial  and  temporal  scales. 
The  standing-water  ecosystems  with  low  homeo- 
stasis may  recover  their  previous  status  after 
human  action  on  the  allogenic  processes.  On  the 
scale  of  a  whole  reach  of  the  floodplain,  erosion 
and  deposition  appear  as  reversible  processes  that 
regenerate  the  ecological  successions.  The  con- 
cepts of  stability  and  reversibility  are  discussed  in 
relation  to  different  spatiotemporal  referential 
frameworks  and  different  levels  of  integration.  The 
reversible  process  concept  is  also  considered  with 
reference  to  the  energy  inputs  into  involved  sub- 
systems. To  estimate  the  probability  of  ecosystem 
regeneration  or  the  cost  of  restoration,  a  concept 
of  'degrees  of  reversibility'  is  proposed.  (Freeman- 
PTT) 
W88-06971 


PRIMARY  PRODUCER  DYNAMICS  ASSOCI- 
ATED WITH  EVAPORATIVE  CONCENTRA- 
TION IN  A  SHALLOW,  EQUATORIAL  SODA 
LAKE  (LAKE  ELMENTEITA,  KENYA), 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  M.  Melack. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  1-14,  Janu- 
ary 1988.  11  fig,  1  tab,  50  ref.  NSF  Grants 
GB8320X,  GB33310,  and  BMS75-03491. 

Descriptors:  'Primary  productivity,  'Phytoplank- 
ton, 'Limnology,  'Photosynthesis,  'Lake  Elmen- 
teita,  'Evaporation,  'Salinity,  Species  composi- 
tion, Lakes,  Algae,  Africa,  Rainfall,  Kenya,  Con- 
ductivity. 

Lake  Elmenteita  (0  deg  27  min  S,  36  deg  15  min  E) 
lies  on  the  floor  of  the  rift  valley  at  1776  m  above 
sea  level  in  Kenya.  As  a  consequence  of  lower 
than  average  rainfall,  the  mean  depth  decreased 
from  1.1  to  0.65  m  during  the  study  period  (Febru- 
ary 1973  to  August  1974).  The  initiation  of  major 
biological  changes  coincided  with  a  period  of  rapid 
evaporative  concentration  in  1973  (February  to 
April)  when  the  conductivity  increased  from  19.1 
to  27.0  mmhmos/cm.  Spirulina  platensis,  Spirulina 
laxissima  and  Anabaenopsis  arnoldii  decreased  in 
abundance  precipitously  in  parallel  with  large  de- 
clines in  chlorophyll  a  concentration  and  phyto- 
plankton photosynthetic  rates.  Once  the  overall 
abundance  of  phytoplankton  had  declined  and  the 
transparency  had  increased,  primary  productivity 
by  benthic  algae  increased  significantly.  Paradiap- 
tomus  africanus,  the  only  copepod  living  in  the 
lake,  was  abundant  in  February  and  March  1973, 
but  was  gone  by  May.  Eight  hypotheses  to  explain 
these  changes  are  evaluated  and  converge  on  the 
suggestion  that  a  rate  of  change  of  salinity  greater 
than  5  mmhmos/cm  per  month  and  a  salinity  ex- 
ceeding 25  mmhmos/cm  cannot  be  tolerated  by  P. 
africanus  and  adversely  effects  the  nitrogen  fixer, 
A.  arnoldii.  Furthermore,  the  loss  of  P.  africanus 
and  oxygenation  of  the  sediments  by  benthic  algae 
reduce  the  rate  of  recycling  of  nutrients  which 
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alters  phytoplankton  abundance  and  species  com- 
position. (Author's  abstract) 
W88-06975 


NUTRIENT-PHYTOPLANKTON  RELATION- 
SHIPS IN  A  TROPICAL  MEROMICTIC  SODA 
LAKE, 

Dept.  of  Botany,  Kenyatta  Univ.,  P.O.  Box  43844, 
Nairobi,  Kenya. 
S.  G.  Njuguna. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  15-28,  Janu- 
ary 1988.  11  fig,  3  tab,  36  ref.  National  Council  for 
Science  and  Technology,  Kenya  Grant  NCST- 
SEC4400-47. 

Descriptors:  *Lake  Sonachi,  "Limnology,  ♦Sea- 
sonal variation,  *Phytoplankton,  *Biomass,  •Nitro- 
gen, *Phosphorus,  Nutrients,  Limiting  nutrients, 
Chlorophyll  a,  Alkaline  water,  Lakes,  Africa. 

Seasonal  variation  through  one  year  in  total  nitro- 
gen (TN),  total  phosphorus  (TP),  phytoplankton 
biomass,  phytoplankton  species  composition  and 
other  environmental  factors  were  examined  in 
Lake  Sonachi,  a  tropical  meromictic  soda  lake  in 
Africa.  Mean  concentrations  of  TN  and  TP  were 
1 1,000  micrograms  N/L  and  100  micrograms  P/L, 
respectively.  Maximum  concentrations  of  TN  and 
TP  occurred  in  the  monimolimnion.  Phytoplank- 
ton biomass  ranged  from  350  to  1260  mg/cu  m. 
Synechococcus  bacillaris,  a  small  coccoid  cyano- 
phyte,  dominate  the  phytoplankton.  The  mean 
chlorophyll  a  concentration  of  37  mg/cu  m  was  a 
modest  value  when  compared  with  those  of  other 
tropical  soda  lakes.  High  TN:TP  ratios  indicated 
phosphorus  limitation  in  the  lake.  (Author's  ab- 
stract) 
W88-06976 


CHEMICAL  AND  ALGAL  RELATIONSHIPS  IN 
A  SALINITY  SERIES  OF  ETHIOPIAN  INLAND 
WATERS, 

Limnology  Lab.,  Univ.  of  Ulster,  Magherafelt,  Co. 
Derry,  N.  Ireland. 
R.  B.  Wood,  and  J.  F.  Tailing. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  29-67,  Janu- 
ary 1988.  13  fig,  7  tab,  143  ref. 

Descriptors:  'Lakes,  'Ethiopia,  'Limnology,  'Al- 
kaline water,  'Water  chemistry,  'Salinity,  'Con- 
ductivity, Rainfall,  Evaporation,  Phytoplankton, 
Biomass,  Photosynthesis,  Nutrients. 

Chemical  data  are  presented  for  28  lakes  and  nu- 
merous inflows,  including  original  analyses  for  15 
lakes,  in  which  total  ionic  concentration  and  elec- 
trical conductivity  vary  over  4  orders  of  magni- 
tude. There  are  strong  positive  correlations  be- 
tween increasing  salinity  and  the  concentrations  of 
Na(  +  ),  alkalinity  and  Cl(-).  The  last  is  used,  in 
conjunction  with  other  analyses  of  atmospheric 
precipitation,  to  estimate  the  marine  and  denuda- 
tive contributions  and  the  evaporative  concentra- 
tion factor,  and  to  distinguish  trends  of  ionic  spe- 
cies during  evaporative  concentration.  With  sever- 
al exceptions,  affected  by  past  penetration  of  sea 
water  into  the  Danakil  and  L.  Assal  cryptodepres- 
sions,  the  most  saline  lakes  are  soda  lakes  with 
HC03(-)  +  C03(2-)  and  Na(  +  )  predominant  and 
Ca(2  +  )  and  Mg(2  +  )  largely  eliminated.  Soluble 
reactive  silicate  and  phosphate  tend  to  increase  in 
concentration  along  the  salinity  series,  but  the  un- 
known dynamics  of  algal  growth  are  likely  to 
introduce  variance.  Concentrations  in  some  lakes 
are  extremely  high,  e.g.  >  40  mg  Si02/L  and  >  1 
mg  P04-P/L.  Phytoplankters  recorded  from  indi- 
vidual lakes  are  tabulated  and  where  available  the 
community  biomass  concentration  as  chlorophyll  a 
is  given.  Lakes  of  high  salinity-alkalinity  are  typi- 
cally very  productive  in  terms  of  phytoplankton 
biomass  and  photosynthetic  rates  (exceptions:  the 
very  deep  L.  Shala  and  the  very  saline  L.  Abhe), 
supported  in  part  by  relatively  high  concentrations 
of  phosphorus  and  inorganic  carbon.  Many  species 
are  of  restricted  salinity-alkalinity  range,  being 
characteristic  of  waters  where  levels  are  low  (e.g. 
desmids,  Melosira  spp),  intermediate  (e.g.  Plane  - 
tonema  lauterborni),  or  high  (e.g.  Spirulina  platen- 
sis).  Phytoflagellates  are  most  strongly  represented 
in  waters  with  higher  concentrations  of  the  biva- 
lent cations  Ca(2  +  )  and  Mg(2  +  ).  The  common 


cyanophyte  Microcystis  aeruginosa  can  tolerate  a 
wide  salinity  range,  here  as  elsewhere.  (Author's 
abstract) 
W88-06977 


PHOTOSYNTHETIC  ACTIVITY  OF  PHYTO- 
PLANKTON AND  ITS  RELATION  TO  ENVI- 
RONMENTAL FACTORS  IN  HYPERSALINE 
MONO  LAKE,  CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

R.  Jellison,  and  J.  M.  Melack. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  69-88,  Janu- 
ary 1988.  8  fig,  5  tab.  60  ref. 

Descriptors:  'Limnology,  'Salinity,  'Mono  Lake, 
'Photosynthesis,  'Light  quality,  'Phytoplankton, 
♦Primary  productivity,  Algae,  Biomass,  Seasonal 
variation,  Mathematical  studies,  Nutrients,  Califor- 
nia, Lakes,  Statistical  analysis. 

The  photosynthetic  activity  of  phytoplankton  in 
hypersaline  Mono  Lake,  California  was  measured 
over  the  three  year  period,  1983-1985.  The  maxi- 
mum chlorophyll-specific  rate  of  carbon  uptake  (P 
sub  m  to  the  B  power)  and  the  light-limited  slope 
(alpha)  were  derived  from  laboratory  measure- 
ments of  photosynthesis  vs.  irradiance  (P-I)  rela- 
tionships. Annual  estimates  of  primary  production 
were  340-540  g  C/sq  cm/yr.  Production  was  two 
to  three  times  higher  during  the  spring  of  1983 
than  in  the  springs  of  1984  and  1985;  higher  stand- 
ing biomass  of  algae  occurred  in  1983  While  P  sub 
m  to  the  B  power  rates  followed  water  tempera- 
tures and  varied  over  40-fold  over  the  year,  inte- 
gral primary  production  varied  less  since  periods 
of  high  P  sub  m  to  the  B  power  occurred  when 
algal  biomass  was  low.  Sixty-eight  percent  of  the 
seasonal  variation  in  the  P  sub  m  to  the  B  power 
was  explained  by  a  regression  on  temperature 
(53%),  chlorophyll  a  (12%),  and  the 
carbomchlorophyll  a  ratio  (3%).  Light-saturated 
and  light-limited  rates  of  photosynthesis  generally 
covaried,  evidenced  by  the  strong  seasonal  correla- 
tion between  P  sub  m  to  the  B  power  and  alpha. 
There  was  no  correlation  of  carbon  uptake  with 
ambient  levels  of  inorganic  nitrogen.  The  regres- 
sion coefficient  of  the  dependence  of  P  sub  m  to 
the  B  power  on  the  seasonal  temperature  trend  was 
much  larger  than  that  determined  from  individual 
samples  incubated  at  several  different  tempera- 
tures; this  indicates  that  uptake  is  limited  by  more 
than  low  temperatures  in  the  spring.  Regression 
equations  including  only  temperature,  chlorophyll 
and  depth  were  sufficient  to  estimate  patterns  of 
seasonal  year  to  year  variation  in  integral  primary 
productivity.  (Author's  abstract) 
W88-06978 


MICROCOSM  STUDY  OF  NITROGEN  UTILI- 
ZATION IN  THE  GREAT  SALT  LAKE,  UTAH, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06979 


AQUATIC  MACROPHYTES  IN  SALINE 
LAKES  OF  THE  CANADIAN  PRAIRIES, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
U.  T.  Hammer,  and  J.  M.  Heseltine. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  101-116,  Jan- 
uary  1988.   8  fig,   5  tab,  46  ref.   NSERC  Grant 
A1412. 

Descriptors:  'Macrophytes,  'Species  composition, 
'Saline  lakes,  'Salinity,  'Aquatic  plants,  'Limnol- 
ogy, Light  quality,  Salt  tolerance,  Angiosperms, 
Lakes,  Plants,  Prairies,  Canada,  Meromixis. 

Vascular  macrophyte  species  richness  decreases 
with  increasing  salinity.  Only  three  species  of  sub- 
merged plants  (Potamogeton  pectinatus,  Ruppia 
maritima,  R.  occidentalis)  tolerate  hypersaline 
waters  (>  50  g/L,  total  of  ionic  constituents). 
Eight  emergent  species  occur  in  more  saline  habi- 
tats but  only  five  (Scirpus  maritimus  var.  paludo- 
sus,  Distichlis  stricta,  Puccinellia  nuttalliana,  Scir- 
pus americanus,  Triglochin  maritima)  occur  com- 
monly over  a  range  of  saline  lakes  into  the  hyper- 
saline category.  Usually,  species  tolerant  of  high 
salinities  are  found  over  the  entire  saline  spectrum 


and  even  extend  into  suhsalinc  waters  (<3  g/L) 
and  thrive  there.  A  major  increase  in  the  number 
of  species  occurs  below  5  g/L.  As  the  water 
recedes  plants  such  as  Salicornia  rubra,  Suaeda 
calceoliformes,  Hordeum  jubatum  and  Sonchus  ar- 
vensis  invade.  Submerged  angiosperm  distribution 
is  controlled  by  total  ion  concentration  and  sub- 
strate texture  plays  no  apparent  role.  Although 
angiosperms  normally  grow  in  all  kinds  of  sub- 
strates, they  occupy  coarse  substrates  in  Wakaw 
Lake  because  suitable  fine  substrates  are  densely 
colonized  by  charophytes.  In  this  lake  light  limited 
growth  occurs  to  a  depth  of  5%  of  surface  light. 
Light  was  not  limiting  in  Redberry  Lake  but  an- 
giosperm growth  was  limited  to  the  upper  8  m 
(10%  or  more  of  surface  light).  Thermal  stratifica- 
tion and  depth  (pressure)  were  probably  limiting 
instead.  In  meromictic  Waldsea  Lake  the  depth  of 
the  chemocline  (6  m,  5%  surface  light)  delimits 
angiosperm  growth.  (Author's  abstract) 
W88-06980 


BENTHIC  COMMUNITIES  OF  THE  SALINE 
LAKES   ABIJATA   AND   SHALA   (ETHIOPIA), 

Addis  Ababa  Univ.  (Ethiopia). 
C.  Tudorancea,  and  A.  D.  Harrison. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  117-123,  Jan- 
uary 1988.  3  fig,  5  tab,  1 1  ref. 

Descriptors:  'Limnology,  'Saline  lakes,  'Benthic 
fauna,  'Invertebrates,  Lake  Abijata,  Lake  Shala, 
Benthos,  Ethiopia,  Salt  tolerance,  Salinity,  Lakes, 
Phytoplankton,  Fish,  Birds,  Conductivity. 

Lake  Abijata  lies  in  a  shallow  depression  (maxi- 
mum depth  8-9.5  m);  the  water  is  green  with 
phytoplankton  and  it  supports  large  fish  and  bird 
communities.  Lake  Shala  lies  in  a  deep  caldera 
(maximum  depth  reputedly  260  m);  phytoplankton 
is  sparse  and  fish  and  bird  communities  scanty. 
Lakes  Abijata  and  Shala,  sampled  in  January,  1985, 
had  conductivities  of  14,000  and  21,000  microSie- 
mens/cm  at  25  deg  C  respectively,  mainly  due  to 
high  sodium,  carbonate  and  chloride  ions.  Calcium 
concentrations  are  very  low.  The  benthic  fauna 
was  studied  with  an  Ekman  grab  to  a  depth  of  8.5 
m  in  Abijata  and  15.5  m  in  Shala  and  was  found  to 
be  dense  in  both  lakes  but  varying  greatly  in  com- 
position at  different  depths.  In  Abijata  the  benthos 
consisted  mainly  of  Ostracoda  and  Chironomidae, 
and  in  Shala  mainly  of  Tubificidae,  Ostracoda  and 
Chironomidae.  There  were  very  few  Nematoda. 
No  true  halophilic  species  were  found  but  the 
community  consisted  of  euryhaline  forms  found 
also  in  non-saline  waters.  Predatory  invertebrates 
were  absent  and  many  of  the  dominant  species, 
notably  of  the  Chironomidae,  were  different  from 
those  of  non-saline  lakes  nearby.  (Author's  ab- 
stract) 
W88-06981 


EFFECT  OF  LAKE  LEVEL  FLUCTUATIONS 
ON  THE  HABITATS  OF  BENTHIC  INVERTE- 
BRATES IN  A  SHALLOW  TROPICAL  LAKE, 

Lake    Chilwa    Co-ordinated     Research    Project, 
Univ.  of  Malawi,  P.O.  Box  280,  Zomba,  Malawi, 
Central  Africa. 
M.  A.  Cantrell. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  125-131,  Jan- 
uary 1988.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Salt  pans,  'Saline  lakes,  'Water  level 
fluctuations,  'Limnology,  'Benthic  fauna,  'Inver- 
tebrates, 'Aquatic  habitats.  Biomass,  Fish, 
Marshes,  Flooding,  Ecosystems,  Africa,  Lakes, 
Lake  Chilwa. 

Lake  Chilwa,  a  large  evaporation  pan  in  Central 
Africa,  is  subject  to  seasonal  and  long-term  fluctua- 
tions in  water  level.  Several  investigations  on 
benthic  invertebrates  spanning  an  eleven  year 
period  are  brought  together  to  cover  a  complete 
hydrological  cycle.  The  relative  importance  of 
various  habitats  for  benthic  invertebrates  is  consid- 
ered from  refilling  of  the  lake  after  a  dry  phase 
through  to  exceptionally  high  lake  levels  when 
marsh  outside  a  peripheral  Typha  swamp  was 
flooded.  Data  collected  during  different  phases  of 
the  cycle  draw  attention  to  the  high  invertebrate 
biomass  of  the  marsh  during  periods  of  high  lake 
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level.  This  unstable  habitat  supports  86%  of  the 
total  invertebrate  biomass  of  the  lake.  Fish  produc- 
tion is  also  shown  to  be  related  to  lake  level  and  is 
significantly  higher  when  the  wide-spread  flooding 
of  the  marsh  occurs.  The  importance  of  this  littoral 
zone  in  the  functioning  of  the  lake  ecosystem  is 
stressed.  (Author's  abstract) 
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Salinity  of  Pyramid  Lake  increased  from  3.7  to  5.5 
parts  per  thousand  (ppt)  between  1933  and  1980. 
Concern  over  future  reductions  in  overall  species 
richness  prompted  experiments  to  assess  responses 
of  dominant  lake  organisms  to  elevated  salinity. 
Salinity  tolerances  of  three  important  benthic  in- 
vertebrates. Hyalella  aztecta,  Chironomus  utahen- 
sis,  and  Heterocypris  sp.,  were  tested  in  controlled 
laboratory  bioassays  and  also  in  a  semi-natural; 
environment  consisting  of  large  (47  cu  m)  meso- 
cosms.  Densities  of  H.  azteca  in  mesocosms  were 
significantly  lower  at  salinities  of  8.0  and  1 1  ppt 
compared  with  5.6  ppt  controls  in  year  one,  but 
not  in  8.5  ppt  salinity  mesocosms  in  year  two.  The 
96-h  LC50  for  H.  azteca  was  high  at  19.5  ppt. 
Short-term  mortalities  of  C.  utahensis  were  100% 
at  salinities  of  13.3  ppt  and  greater.  Fifty-seven 
percent  fewer  larvae  matured  from  third  to  fourth 
instar  at  8.9  than  at  5.5  ppt  salinity  in  17  day 
subacute  bioassays.  Furthermore,  larval  chirono- 
mid  densities  and  emergence  of  adults  from  meso- 
cosms were  significantly  reduced  at  salinities  of  8.0 
ppt  and  higher  compared  with  controls.  Mortality 
of  Heterocypris  sp.  was  50%  at  a  salinity  of  18.6 
ppt  in  laboratory  bioassays  and  populations  in  me- 
socosms ranged  between  40  and  100%  lower  at 
salinities  of  8.0  and  11.0  ppt  than  in  controls. 
Multiple  generation  mesocosm  experiments  indi- 
cated all  three  invertebrates  were  more  sensitive  to 
elevated  salinity  than  results  of  short-term  bioas- 
says. The  studies  suggest  populations  of  these  in- 
vertebrates may  be  reduced  from  present  levels  if 
Pyramid  Lake's  salinity  were  to  double,  although 
none  are  expected  to  be  extirpated.  Food  habit 
shifts  and  reduced  production  of  lake  fishes  are 
likely  consequences  of  salinity-induced  disruption 
in  the  benthic  invertebrate  forage  base.  (Author's 
abstract) 
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The  population  dynamics  of  Ephydra  hians  Say 
final  instar  larvae  and  pupae  were  compared  over  a 
two  year  period  in  rocky  littoral  habitats  of  two 
alkaline  saline  lakes  in  the  western  Great  Basin. 
Relative  abundance  increased  from  1983  to  1984  at 
Mono  Lake  (California),  during  dilution  from  ca. 
90  to  80  g/L  TDS  (total  dissolved  solids).  In 
contrast,  relative  abundance  decreased  over  the 
same  period  at  Abert  Lake  (Oregon),  accompanied 
by  a  dilution  of  salinity  from  ca.  30  to  20  g/L  and  a 
marked  increase  in  the  number  and  abundance  of 


other  benthic  macroinvertebrate  species.  These  ob- 
servations are  consistent  with  a  hypothesis  that 
proposes  biotic  interactions  limit  E.  hians  abun- 
dance at  low  salinity,  and  physiological  stress 
limits  abundance  at  high  salinity.  Oviposition  ex- 
tends from  early  spring  to  early  fall.  Mixed  instars 
present  throughout  this  period  indicates  multivol- 
tine  population  dynamics  with  overlapping  genera- 
tions. The  standing  stock  biomass  of  final  instars 
increases  exponentially  in  late  spring  and  peaks  in 
late  summer  or  early  fall.  Pupae  increase  in  propor- 
tional representation  and  abundance  from  a  spring 
minimum  to  a  fall  maximum.  The  body  size  of 
adults  and  pupae  cycle  seasonally  from  a  spring 
maximum  to  a  fall  minimum,  and  may  be  related  to 
either  or  both  food  limitation,  or  water  tempera- 
ture. (Author's  abstract) 
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In  1981-82  Abert  Lake  had  an  area  of  200  sq  km, 
with  a  mean  depth  of  2.5  m  and  a  total  dissolved 
salt  concentration  of  82  g/L.  The  spatial  distribu- 
tion and  abundance  of  the  brine  shrimp,  Artemia 
salina,  were  monitored  for  1981-82.  The  1981 
during  the  midsummer  months,  with  sampling  pri- 
marily in  the  eastern  side  of  Abert  Lake,  brine 
shrimp  populations  showed  peak  densities  of  2-4 
ind/L.  In  1982,  peak  abundance  occurred  in  early 
July  and  ranged  between  5-8  ind/L.  Lakewide 
estimates  of  brine  shrimp  derived  from  14  collect- 
ing stations  and  assuming  a  uniform  distribution 
over  the  lake  resulted  in  estimates  of  lakewide 
abundance.  The  major  algal  species  in  the  lake  was 
a  benthic  filamentous  green  alga  (Ctenocladus  cir- 
cinnatus).  (Author's  abstract) 
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The  spatial  distribution  and  abundance  of  the  brine 
shrimp,  Artemia  monica,  in  Mono  Lake,  California 
were  determined  during  1982  and  1983  Peak  abun- 
dances of  shrimp  occur  in  midsummer  and  reach 
densities  of  15-17  individuals/L  in  the  nearshore 
regions  and  6-8  individuals/L  in  the  pelagic  region. 
The  brine  shrimp  were  non-uniformly  distributed 
both  vertically  and  horizontally.  The  coefficient  of 
variation  of  shrimp  abundance  among  stations 
within  the  nearshore  region  was  similar  to  that 
found  in  the  pelagic  region.  On  two  of  the  nine 
dates,  nearshore  densities  were  3  to  4  times  greater 
than  those  in  the  pelagic  zone,  and  on  average  the 
brine  shrimp  appear  to  be  slightly  over-dispersed 
to  the  nearshore  region.  However,  including  near- 
shore  abundance  in  lakewide  estimates  will  usually 
result  in  a  change  of  less  than  a  10%.  (Author's 
abstract) 
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Two  emergence  trap  designs  were  tested  in  Mono 
Lake,  California,  to  measure  in  situ  hatching  of 
Artemia  monica  cysts  on  the  lake  bottom.  One 
design  in  incorporated  a  removable  sample  bottle; 
the  other  had  a  catch  tube  which  was  pumped 
from  the  surface.  Both  traps  rested  on  the  bottom 
and  had  a  narrow  gap  between  the  collecting 
funnel  and  bottom  flange  to  allow  the  chemical 
conditions  within  the  trap  to  be  similar  to  those 
outside.  This  gap  was  open  during  April  and  May 
but,  because  some  animals  entered  from  outside  the 
area  enclosed  by  the  trap,  the  gap  was  covered 
with  400  micron  or  800  micron  screen  during  June 
and  July.  The  two  trap  types  without  screens 
sampled  a  station  in  oxic  water  7  m  deep  similarly 
in  April  and  May  1985.  Mean  daily  hatching  rates 
from  April  to  May  1985  ranged  from  720  to  25,340 
shrimp  sq  m/day.  In  contrast,  mean  daily  hatching 
rates  during  the  same  period  at  a  station  in  anoxic 
water  21  m  deep  were  from  3  to  138  shrimp  sq  m/ 
day.  June  and  July  hatching  rates  in  the  shallow 
station  were  lower  than  in  the  spring,  usually  less 
than  1000  shrimp  sq  m/day.  (Author's  abstract) 
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Acid  salt  lakes  are  found  in  several  regions  of 
Australia  but  are  uncommonly  abundant  in  the 
Yilgarn  Block  area  of  southwestern  Australia.  The 
chemical  properties  of  the  acid  salt  lakes  are  in 
general  similar  to  those  of  shallow  ephemeral  alka- 
line salt  lakes  found  in  adjacent  regions  except  for 
having  a  higher  hydrogen  ion  concentration  and  an 
absence  of  carbonate  and  bicarbonate  ions.  The 
Australian  brine  shrimp,  Paratemia,  is  the  major 
zooplankter  living  in  these  salt  lakes.  Present  inves- 
tigation on  two  species  of  larval  Parartemia  reveal 
P.  zietziana  nauplii  having  high  salt  tolerance 
(LD50>225  parts  per  thousand  (ppt)  TDS)  but  a 
narrow  pH  range  with  an  optimum  lying  near  pH 
8.  In  contrast,  P.  contracta  collected  from  acid  salt 
lakes  had  a  more  restricted  salt  tolerance 
(LD50<100  ppt  TDS)  but  a  wider  range  of  pH 
tolerances  with  substantial  survival  below  pH  3.5. 
Both  species.  P.  zietziana  and  contracta,  when 
placed  in  ouabain-laden  salines,  demonstrated  de- 
creased survival  and  indirectly  indicated  the  pres- 
ence of  a  ouabain-sensitive  sodium  pump.  Direct 
enzymatic  assay  of  the  sodium  (Na,  K-ATPase)  in 
nauplii  of  P.  zietziana  gave  specific  activity  values 
of  2.9  micron  Pi/hr/mg  protein  supporting  the 
working  hypothesis  that  the  nauplii  of  Parartemia 
have  an  osmoregulatory  system  similar  to  that 
found  in  larval  Artemia  which  is  dependent  upon 
having  large  quantities  of  ATP  to  support  the 
sodium  pump.  In  Artemia  larvae,  the  production  of 
ATP  is  enhanced  through  a  facultative  pathway 
involving  an  aerobic  gylcolysis  linked  C-4  dicar- 
boxylic  shunt  The  major  C02  source  for  the  C-4 
acid  shunt  for  alkaline  brine  shrimp  has  been  found 
to  be  the  dissolved  bicarbonate/carbonate  ions.  In 
highly  acidic  saline  lakes,  these  ions  are  missing.  If 
acid  brine  shrimp  are  to  survive  in  low  pH  ephem- 
eral saline  lakes,  they  must  have  evolved  an  addi- 
tional proton  pump  and  devised  a  mechanism  to 
produce  ATP  from  endogenous  C02  substrates. 
(Author's  abstract) 
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The  geographic  distribution,  history,  and  ionic 
composition  of  habitats  of  Artemia  franciscana  are 
reviewed  with  emphasis  on  habitats  with  extreme 
values  for  ionic  concentrations  or  ionic  ratios:  (a) 
high-chloride  waters  (sea  water  salterns  and  Zuni 
and  Great  Salt  Lakes);  (b)  high-sulfate  lakes  in 
Saskatchewan  (Chaplin  and  Little  Manitou)  and  on 
the  Okanogan  plateau  of  Washington  (Penley  Lake 
complex);  and  (c)  high-carbonate  habitats  in 
Nevada  (Fallon),  in  California  (Mono  Lake)  and  in 
the  Nebraska  sandhills  (Jesse  and  Antioch).  First- 
instar  nauplii  from  populations  representative  of 
each  of  these  three  habitat  clusters  were  tested  for 
tolerance  of  potassium  (0-5  K/L,  magnesium  (0-1.3 
g  Mg/L),  and  calcium  (0-0.6g  Ca/L).  Viabilities 
were  recorded  until  survivors  reached  adulthood 
in  pairs  of  simple  defined  synthetic  culture  media 
which  differed  in  only  one  parameter.  Eight  popu- 
lations showed  four  levels  of  tolerance  of  high 
potassium.  Of  four  populations  tested,  all  had  high 
viability  and  fertility  in  media  lacking  potassium 
(above  the  level  in  the  yeast  diet).  Artemia  from 
sea  water  salterns  or  from  Zuni,  Chaplin,  or  Great 
Salt  Lakes  could  not  tolerate  low  levels  of  calcium 
(<20  mg/L).  This  accounts  for  their  inability  to 
tolerate  hypersaline  high-carbonate  waters.  Mono 
and  Fallon  nauplii  had  high  viability  and  fertility  in 
media  with  low  levels  of  calcium  (0-10  mg/L)  but 
lacking  magnesium.  They  could  not  survive  for 
seven  days,  however,  in  low-calcium  (<10  mg/L) 
media  that  contained  moderate  amounts  of  magne- 
sium (1.3  g/L),  indicating  that  magnesium  inter- 
feres with  utilization  of  low  levels  of  calcium.  For 
each  of  the  three  cations,  the  range  of  concentra- 
tions encountered  by  each  population  in  the  habitat 
is  narrower  than  the  range  affording  high  viability 
in  laboratory  media.  As  expected,  the  midpoints  of 
the  two  ranges  are  sometimes  similar.  In  many 
cases,  however,  the  narrower  range  of  ionic  con- 
centrations reported  for  lake  water  is  at  the  end  of 
the  range  affording  high  viability  in  the  laboratory. 
(Author's  abstract) 
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Salinity  is  a  major  factor  influencing  the  distribu- 
tions and  abundances  of  aquatic  macroinverte- 
brates  of  saline  waters  in  Death  Valley,  California. 
This  study  included  low  salinity  pools  and  chan- 
nels in  extensive  marshes  led  by  permanent  or 
brackish  springs,  moderately  saline  streams  and 
marshes,  and  highly  saline  streams  and  pools.  A 
general  pattern  of  declining  numbers  of  species 
with  increasing  salinity  is  seen  in  Death  Valley 
waters.  Some  species  are  restricted  to  low  salini- 
ties, others  are  found  only  in  highly  saline  pools, 
and  still  others  are  widely  distributed  over  a  broad 
range  of  salinities.  Salinity  alone  cannot  explain 
distributions  seen  in  the  field.  Distributions  and 
abundances  of  species  such  as  the  caddisfly  Limne- 
philus  assimilis  Banks  are  broader  than  would  be 


predicted  on  the  basis  of  laboratory  studies  of 
salinity  and  temperature.  Evidence  is  presented 
that  for  such  species,  biotic  factors  such  as  reduced 
predation  at  high  salinities  may  compensate  for 
increased  physiological  stress.  (Alexander-PTT) 
W88-06990 


BIOGEOGRAPHICAL  AFFINITIES  OF  THE 
FAUNA  IN  EPISODICALLY  FILLED  SALT 
LAKES:  A  STUDY  OF  LAKE  EYRE  SOUTH, 
AUSTRALIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
W.  D.  Williams,  and  M.  J.  Kokkinn. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  227-236,  Jan- 
uary 1988.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Lake  Eyre  South,  'Limnology,  'Salt 
lakes,  'Salinity,  'Species  composition,  Salt  toler- 
ance, Macroinvertebrates,  Lakes,  Australia. 

Lake  Eyre  South,  a  large  and  normally  dry  playa 
in  central  Australia,  filled  with  water  in  January 
1984  after  an  unusually  heavy  rain.  Water  persisted 
until  January  1985.  Salinity  rose  between  these 
dates  from  25o/oo  to  >270o/oo.  Monthly  obser- 
vations on  the  fauna  were  made  to  determine  if  it 
consisted  of  widely  dispersed  species,  and  thus  to 
test  the  assumption  that  episodically  filled  salt 
lakes  are  unimportant  as  evolutionary  loci  for  the 
fauna  of  salt  lakes.  It  was  concluded  that  most 
species  in  the  lake  were  indeed  widely  dispersed. 
Particularly  common  components  of  the  fauna 
were:  Craterocephalus  eyresii  (Steindachner) 
(fish),  an  undescribed  species  of  Diacypris  (ostra- 
cod),  Moina  baylyi  Forro  (cladoceran),  Tanytarsus 
barbitarsis  Freeman  (chironomid),  Parartemia 
minuta  Geddes  (anostracan),  and  Microcyclops 
platypus  (Kiefer)  (copepod).  (Author's  abstract) 
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A  large  number  of  small  saline  lakes  are  distributed 
throughout  Spain.  Four  main  lake  districts  occur 
from  sea  level  to  1000  meters  above  sea  level.  Most 
lakes  are  temporary  because  of  the  arid  conditions 
in  the  Spanish  endorheic  areas.  Many  lakes  are 
situated  in  Tertiary  depressions  in  NE.  and  S. 
Spain.  Lake  basins  were  formed  in  karstic  areas  by 
hydrologic  and  aeolian  erosion.  Saline  lakes  in  NE. 
Spain  occupy  areas  isolated  between  river  basins. 
The  major  ions  encountered  in  these  lakes  are 
usually  sodium-chloride  and  magnesium-sulfate; 
sodium  carbonate  or  sodium-sulfate  rich  waters 
also  occur.  The  biota  of  Spanish  salt  lakes  is  relat- 
ed to  that  of  a  larger  biogeographical  region  which 
includes  the  Mediterranean  countries.  The  main 
types  of  salt  lakes  in  Spain  include:  (1)  temporarily 
mineralized  but  not  highly  saline  lakes,  salinity  is 
<  7  g/L.  Chara  canescens,  C.  aspera,  Zanichellia 
palustris,  Daphnia  atkinsoni,  Mixodiaptomus  in- 
crassatus  and  Arctodiaptomus  wierzejskii  are  the 
most  characteristic  organisms.  (2)  Temporary  salt 
lakes,  salinity  fluctuates  between  7  and  300  g/L. 
Chara  galioides,  Lamprothamnion  papulosum, 
Daphnia  mediterranea,  Arctodiaptomus  salinus  and 
Cletocamptus  retrogressus  are  the  most  common 
species.  (3)  Permanent  salt  lakes,  Ruppia  maritima, 
Najas  marina  and  Artemia  salina  are  the  character- 
istic organisms.  (Author's  abstract) 
W88-06992 


INSTANCE  OF  THERMAL  INSTABILITY  IN 
LAKE  SIMBI,  KENYA, 

Kenya    Marine    and    Fisheries    Research    Inst., 
Kisumu   Lab.,   P.O.    Box    1881,   Kisumu,    Kenya. 
P.  B.  O.  Ochumba,  and  D.  I.  Kibaara. 
Hydrobiologia  HYDRB8,  Vol.  158.  p  247-252,  Jan- 
uary 1988.  7  fig,  1  tab,  4  ref. 


Descriptors:  'Lake  Simbi,  'Light  quality,  'Alka- 
line water,  'Seasonal  variation,  'Limnology,  'Salt 
lakes,  'Water  temperature,  Rainfall,  Lakes,  Kenya. 

The  vertical  variations  of  temperature,  dissolved 
oxygen,  light,  conductivity  and  alkalinity  for  July 
and  August,  1985,  were  investigated.  Water  tem- 
perature was  measured  with  a  Fluke  77  multimeter 
and  thermistor  readable  to  0.02  deg  C.  In  July  and 
August,  1985,  saline  Lake  Simbi  (Kenya)  had  a 
strong  chemocline  in  the  upper  4  meters  and  a 
pronounced  cool  layer  (24.6-25.2  deg  C)  at  2.5  m 
depth  lying  above  a  slightly  warmer  layer.  Rain- 
fall, spring  inflows  and  nocturnal  cooling  are  sug- 
gested as  responsible  for  the  low  temperatures  in 
the  upper  warm  column.  To  evaluate  the  possible 
importance  of  rainfall,  springs  and  nocturnal  cool- 
ing as  sources  of  cool  water  to  Lake  Simbi  requires 
data  on  the  rain  temperature,  volumetric  contribu- 
tion of  the  springs,  horizontal  temperature  tran- 
sects and  diel  temperature  profiles.  (Alexander- 
PTT) 
W88-06993 


THERMAL  STRATIFICATION  AND  THE  STA- 
BILITY OF  MEROMIXIS  IN  THE  PRETORIA 
SALT  PAN,  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

P.  J.  Ashton,  and  F.  R.  Schoeman. 
Hydrobiologia  HYDRB8,  Vol.  158,  p  253-265,  Jan- 
uary 1988.  12  fig,  3  tab,  18  ref. 

Descriptors:  'Thermal  stratification,  'Salt  lakes, 
'Limnology,  'Pretoria  salt  pan,  'Salinity,  'Water 
temperature,  Lakes,  Meromictic  lakes,  South 
Africa,  Seasonal  variation. 

The  Pretoria  Salt  Pan,  South  Africa,  a  small  (0.076 
sq  km),  shallow  (Z  sub  max  =  2.85  m),  hypersa- 
line, Maar  Lake,  lies  within  a  clearly-defined  crater 
and  is  fed  by  a  perennial,  slightly  saline  (3  g/L) 
artesian  spring.  The  lake  has  two  distinct  solar- 
heated  peaks  in  its  temperature  profile,  each  of 
these  peaks  located  in  a  highly  turbid  (>80JTU) 
layer  below  a  steep  chemocline.  The  upper  thermal 
peak,  located  at  a  depth  of  10  cm,  was  transient, 
with  a  distinct  diel  pattern  of  diurnal  heating  and 
nocturnal  cooling.  The  lower  thermal  peak,  locat- 
ed below  a  steep  chemocline  and  centered  at  ap- 
proximately 60  cm,  was  stable  and  showed  a  sea- 
sonal pattern  of  winter  heating  (maximum:  38.5 
deg  C)  and  summer  cooling  (minimum:  27.4  deg 
C).  The  unusual  bathymetry  of  the  lake,  combined 
with  the  sheltering  effect  of  the  crater  rim  and 
steep  salinity  gradient  between  the  surface  (30-80 
g/L)  and  bottom  water  (280-310  g/L)  prevented 
wind  mixing  of  surface  waters  beyond  a  depth  of 
approximately  50  cm.  During  a  28  month  study  all 
water  deeper  than  55  cm  remained  anaerobic,  and 
the  lake  appeared  to  be  meromictic.  (Author's  ab- 
stract) 
W88-06994 


LAKE  TORRENS  BRINE, 

Univ.  of  Zambia  School  of  Mines,  P.O.  Box  32376, 
Lusaka,  Zambia. 
R.  M.  Schmid. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  267-269,  Jan- 
uary 1988.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Lake  Torrens,  'Isotope  studies, 
♦Evaporation,  'Salinity,  'Limnology,  Catchment 
areas,  Playas,  Seawater,  Lakes. 

Lake  Torrens  is  an  internal  drainage  basin.  From 
the  margin  of  the  playa  towards  its  center  higher 
chloride  values  in  the  capillary  zone  coincide  with 
increasing  evaporation  determined  by  deuterium 
values.  After  correcting  for  global  deuterium  vari- 
ations the  increased  deuterium  values  indicate 
higher  evaporation.  The  brine  chemistry  for  a  lo- 
cation near  the  center  of  the  playa  is  given.  The 
composition  over  time  stays  within  one  standard 
deviation  of  the  mean  concentration  of  the  brine. 
NaCl  is  near  saturation;  the  low  Ca  content  is 
attributed  to  the  precipitation  of  gypsum  on  the 
playa.  To  explain  the  Lake  Torrens  brine  composi- 
tion by  direct  evaporation  from  seawater,  a 
marked  deficiency  of  Br  is  evident.  The  deficiency 
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of  this  conservative  element  rules  out  the  direct 
influence  of  seawater.  Additionally,  stratigraphic 
evidence  indicates  that   Lake  Torrens  has  never 
been  invaded  by  the  sea.  (Alexander-PTT) 
W88-06995 


DISTRIBUTION,  STRUCTURE,  AND  COMPO- 
SITION OF  FRESHWATER  ICE  DEPOSITS  IN 
BOLIVIAN  SALT  LAKES, 

San   Diego   State   Univ.,   CA.   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-06996 


AQUATIC  NITROGEN  TRANSFORMATIONS 
AT  LOW  OXYGEN  CONCENTRATIONS, 

Taupo  Research  Lab.,  Dept.  of  Scientific  and  In- 
dustrial Research,  P.O.  Box  415,  Taupo,  New  Zea- 
land. 

M.  T.  Downes. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  1,  p  172-175,  January 
1988.  3  fig,  29  ref. 

Descriptors:  "Limnology,  "Nitrites,  'Nitrates, 
•Lake  Rotoiti,  "Anoxic  conditions,  "Nitrification, 
Bacterial  physiology,  Nitrogen,  Dissolved  oxygen, 
Denitrification. 

Nitrite  and  nitrous  oxide  made  up  40%  of  the 
hypolimnetic  dissolved  inorganic  nitrogen  in  meso- 
trophic  Lake  Rotoiti,  New  Zealand,  prior  to  hypo- 
limnetic  anoxia.  Up  to  120  mg  of  N/cu  m  as  nitrite 
and  20  mg  of  N/cu  m  as  nitrous  oxide  accumulat- 
ed, whereas  dissolved-oxygen  concentrations  re- 
mained between  1.0  and  0.2  g/cu  m  and  were 
totally  consumed  when  the  hypolimnion  became 
completely  anoxic.  Assays  of  water  column  nitrifi- 
cation potentials,  together  with  measurements  of 
the  relative  rates  of  nitrate  and  nitrite  reduction, 
suggested  that  at  low  dissolved  oxygen  concentra- 
tions both  nitrite  and  nitrous  oxide  were  produced 
mainly  by  ammonium-oxidizing  bacteria,  with  ni- 
trous oxide  being  a  product  of  nitrifier  denitrifica- 
tion. (Author's  abstract) 
W88-07002 


EFFECT  OF  5-FLUORO-2'-DEOXYURIDINE 
ON  (3H)THYMIDINE  INCORPORATION  BY 
BACTERIOPLANKTON  IN  THE  WATERS  OF 
SOUTHWEST  FLORIDA, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-07006 


PREDICTION  OF  SUBSTRATE  REMOVAL 
RATES  OF  ATTACHED  MICROORGANISMS 
AND  OF  RELATIVE  CONTRIBUTIONS  OF  AT- 
TACHED AND  SUSPENDED  COMMUNITIES 
AT  FIELD  SITES, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07009 


ISOLATION  OF  FECAL  COLIFORMS  FROM 
PRISTINE  SITES  IN  A  TROPICAL  RAIN 
FOREST, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
S.  C.  Rivera,  T.  C.  Hazen,  and  G.  A.  Toranzos. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  2,  p  513-517,  February 
1988.  1  fig,  2  tab,  21  ref  Sea  Grant  R/LR-08-87- 
THA1;  Public  Health  Service  Grants  RR-2657  and 
RR-8102. 

Descriptors:  "Analytical  methods,  "Bioindicators, 
"Coliforms,  "Rain  forests,  "Pollutant  identification, 
"Escherichia  coli,  Microorganisms,  Microbiologi- 
cal studies,  Water  quality,  Leaves,  Feces. 

Samples  collected  from  water  accumulated  in  leaf 
axilae  of  bromeliads  (epiphytic  flora)  in  a  tropical 
rain  forest  were  found  to  harbor  fecal  coliforms. 
Random  identification  of  fecal  coliform-positive 
isolates  demonstrated  the  presence  of  Escherichia 
coli.  This  bacterium  was  also  isolated  from  brome- 
liad  leaf  surfaces.  These  data  indicate  that  E.  coli 
may  be  part  of  the  phyllosphere  microflora  and  not 


simply  a  transient  bacterium  of  this  habitat.  The 
isolation  of  fecal  coliforms  from  these  sites  was 
unexpected  and  raises  questions  as  to  the  validity 
of  using  fecal  coliforms  as  indicators  of  biological 
water  quality  in  the  tropics.  (Author's  abstract) 
W88-07013 


INFLUENCE  OF  PH  ON  MICROBIAL  HY- 
DROGEN METABOLISM  IN  DIVERSE  SEDI- 
MENTARY ECOSYSTEMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Bacteriology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07015 


PRIMARY  AND  BACTERIAL  SECONDARY 
PRODUCTION  IN  A  SOUTHWESTERN  RES- 
ERVOIR, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 
T.  H.  Chrzanowski,  and  J.  G.  Hubbard. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  661-669,  March  1988. 
8  fig,  2  tab,  41  ref. 

Descriptors:  "Primary  productivity,  "Limnology, 
"Reservoirs,  "Lake  Arlington,  "Seasonal  variation, 
"Bacterial  production,  Bacterial  physiology, 
Carbon  radioisotopes,  Microorganisms,  Microbio- 
logical studies,  Lakes,  Texas. 

Rates  of  primary  and  bacterial  secondary  produc- 
tion in  Lake  Arlington,  Texas,  were  determined. 
The  lake  is  a  warm  (annual  temperature  range,  7  to 
32  deg  C),  shallow,  monomictic  reservoir  with 
limited  macrophyte  development  in  the  littoral 
zone.  Samples  were  collected  from  six  depths 
within  the  photic  zone  from  a  site  located  over  the 
deepest  portion  of  the  lake.  Primary  production 
and  bacterial  production  were  calculated  from 
NaH14C03  and  (methyl-3H)thymidine  incorpora- 
tion, respectively.  Peak  instantaneous  production 
ranged  between  14.8  and  220.5  micrograms  C/L/ 
hr.  There  were  two  distinct  periods  of  high  rates  of 
production.  From  May  through  July,  production 
near  the  metalimnion  exceeded  100  micrograms  C/ 
L/hr.  During  holomixis,  production  throughout 
the  water  column  was  100  micrograms  C/L/hr 
and  >  150  micrograms  C/L/hr  near  the  surface. 
Annual  areal  primary  production  was  588  g  C/sq 
m.  Bacterial  production  was  markedly  seasonal. 
Growth  rates  during  late  fall  through  spring  were 
typically  around  0.002/hr,  and  production  rates 
were  typically  5  micrograms  C/L/hr.  Growth 
rates  were  higher  during  warmer  parts  of  the  year 
and  reached  0.03/h  by  August.  The  maximum  in- 
stantaneous rate  of  bacterial  production  was  ap- 
proximately 45  micrograms  C/L/hr.  Annual  areal 
bacterial  production  was  125  g  C/sq  m.  Temporal 
and  spatial  distributions  of  bacterial  numbers  and 
activities  coincided  with  temporal  and  spatial  dis- 
tributions of  primary  production.  Areal  primary 
and  bacterial  secondary  production  were  highly 
correlated  (r  =  0.77,  n  =  15,  P  <  0.002).  (Au- 
thor's abstract) 
W88-07019 


SEASONAL  AND  DIEL  VARIABILITY  IN  DIS- 
SOLVED DNA  AND  IN  MICROBIAL  BIOMASS 
AND  ACTIVITY  IN  A  SUBTROPICAL  ESTU- 
ARY, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

J.  H.  Paul,  M.  F.  DeFlaun,  W.  H.  Jeffrey,  and  A. 

W.  David. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  3,  p  718-727,  March  1988. 

10  fig,  4  tab,  41  ref.  NSF  Awards  OCE-8415605 

and  BSR-8507343. 

Descriptors:  "Estuaries,  "DNA,  "Limnology, 
"Tampa  Bay,  "Biomass,  "Salinity,  "Seasonal  varia- 
tion, "Microbiological  studies,  Microorganisms, 
Isotope  studies,  Phytoplankton,  Primary  produc- 
tivity, Bacteria,  Organic  carbon,  Phosphorus,  Di- 
urnal variation. 

Dissolved  DNA  and  microbial  biomass  and  activi- 
ty parameters  were  measured  over  a  15-month 
period  at  three  stations  along  a  salinity  gradient  in 
Tampa  Bay,  Fla.  Dissolved  DNA  showed  seasonal 
variation,  with  minimal  values  in  December  and 


January  and  maximal  values  in  summer  months 
(July  and  August).  This  pattern  of  seasonal  varia- 
tion followed  that  of  particulate  DNA  and  water 
temperature  and  did  not  correlate  with  bacterio- 
plankton  (direct  counts  and  (3H)thymidine  incor- 
poration) or  phytoplankton  (chlorophyll  a  and 
14C02  fixation)  biomass  and  activity.  Microauto- 
trophic  populations  showed  maxima  in  the  spring 
and  fall,  heterotrophic  microbial  activity  was 
greatest  at  the  high  estuarine  (low  salinity)  station 
and  lowest  at  the  mouth  of  the  bay  (high  salinity 
station),  irrespective  of  season.  Dissolved  DNA 
carbon  and  phosphorus  constituted  0.11  +  or  - 
0.05%  of  the  dissolved  organic  carbon  and  6.6  + 
or  -  6.5%  of  the  dissolved  organic  phosphorus, 
respectively.  Strong  diel  periodicity  was  noted  in 
dissolved  DNA  and  in  microbial  activity  in  Bay- 
boro  Harbor  during  the  dry  season.  A  noon  maxi- 
mum in  primary  productivity  was  followed  by  an  8 
p.m.  maximum  in  heterotrophic  activity  and  a  mid- 
night maximum  in  dissolved  DNA.  This  diel  perio- 
dicity was  less  pronounced  in  the  wet  season, 
when  microbial  parameters  were  strongly  influ- 
enced by  episodic  inputs  of  freshwater.  These  re- 
sults suggest  that  seasonal  and  diel  production  of 
dissolved  DNA  is  driven  by  primary  production, 
either  through  direct  DNA  release  by  phytoplank- 
ton, or  more  likely,  through  growth  of  bacterio- 
plankton  on  phytoplankton  exudates,  followed  by 
excretion  and  lysis.  (Author's  abstract) 
W88-07021 


MICROBIAL  DECOMPOSITION  IN  AQUATIC 
ENVIRONMENTS:  COMBINED  PROCESS  OF 
EXTRACELLULAR  ENZYME  ACTIVITY  AND 
SUBSTRATE  UPTAKE, 

Institut  fur  Meereskunde,  Dusternbrooker  Weg  20, 
D-2300  Kiel,  Federal  Republic  of  Germany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07023 


SOUTH    CAROLINA'S    DIKED    TIDAL    WET- 
LANDS: THE  PERSISTING  DILEMMAS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Govern- 
ment and  International  Studies. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-07054 


USE  OF  ECHOSOUNDER  TRACINGS  TO  ES- 
TIMATE THE  ABOVEGROUND  BIOMASS  OF 
SUBMERGED  PLANTS  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  7B. 

W88-07078 


HIGHLY  SPECIALIZED  NITROGEN  METAB- 
OLISM IN  A  FRESHWATER  PHYTO- 
PLANKTER,  CHRYSOCHROMULINA  BREVI- 
TURRITA, 

University  of  Western  Ontario,  London.  Dept.  of 
Plant  Sciences. 

J.  D.  Wehr,  L.  M.  Brown,  and  K.  O'Grady. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  736-742,  April 
1987.  5  fig,  2  tab,  40  ref. 

Descriptors:  "Nitrogen  metabolism,  "Phytoplank- 
ton, "Plant  physiology,  "Metabolism,  "Nitrogen 
compounds,  "Lakes,  "Acid  rain,  Cinder  Lake, 
Lake  302-South,  Ontario,  Ammonium,  Cations, 
Anions,  Plant  growth,  Hydrogen  ion  concentra- 
tion, Algae. 

A  field  and  laboratory  culture  study  was  carried 
out  on  the  nitrogen  metabolism  of  isolates  of  the 
freshwater  phytoplankter  Chrysochromulina  brevi- 
turrita  Nich.  (Prymnesiophyceae).  These  were  iso- 
lated from  two  different  softwater  lakes,  one  be- 
lieved to  be  influenced  by  acidic  precipitation 
(Cinder  Lake)  and  another  which  was  experimen- 
tally acidified  with  H2S04  (Lake  302-South).  The 
alga  was  able  to  utilize  only  NH4(  +  )  as  an  inor- 
ganic N  source.  A  range  of  irradiances  and  molyb- 
denum concentrations  failed  to  induce  N03(-)  utili- 
zation. Among  17  organic  N  compounds  including 
amino  acids,  purines,  and  other  amines,  only  urea 
plus  Ni(2  +  )  as  a  cofactor  would  serve  as  the  sole 
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N  source  for  this  species.  Nonetheless,  growth 
rates  in  media  supplied  with  urea  were  significant- 
ly less  than  with  NH4(+).  Field  data  from  Lake 
302-S  indicate  that  a  predominance  of  NH4(  +  ) 
versus  N03(-)  as  the  major  inorganic  N  species 
may  have  favored  the  development  of  a  Chrysoch- 
romulina-dominated  community  during  August 
1984.  A  detailed  depth  profile  also  indicated  that  a 
metalimnettc  peak  (>  20,000,000  cells/liter)  of  this 
alga  coincided  with  a  distinct  NH4(  +  )  depletion, 
which  occurred  at  no  other  time  during  the  year. 
Experiments  with  isolates  of  C.  breviturrita  and  a 
Nannochloris  sp.  (Chlorophyceae)  (approximately 
1  micrometer  in  diameter)  from  this  community 
indicated  that  the  former  alga  possessed  a  highly 
specialized  N  metabolism  much  like  the  Cinder 
Lake  isolate.  The  Nannochloris  sp.  from  the  same 
environment  grew  on  NCO(-)  and  NH4(  +  )  equally 
well.  It  is  suggested  that  the  specialized  NH4(  +  ) 
utilization  by  C.  breviturrita  may  itself  influence 
the  pH  regime  of  poorly  buffered  waters  through 
selective  NH4(  +  )  uptake  and  H(  +  )  generation. 
(Author's  abstract) 
W88-07079 


NITRIFICATION:  A  SIGNIFICANT  CAUSE  OF 
OXYGEN  DEPLETION  UNDER  WINTER  ICE, 

Department  of  Microbiology,  Macdonald  College 
of  McGill  University,  21  222  Lakeshore  Road,  Ste 
Anne  de  Bellevue,  Que.  H9X  1C0. 
R.  Knowles,  and  D.  R.  S.  Lean. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  743-749,  April 
1987.  4  fig,  4  tab,  31  ref. 

Descriptors:  'Nitrification,  *Oxygen  depletion, 
*Lakes,  *Ice,  Iced  lakes,  Depletion,  Ammonium, 
Nitrogen  compounds,  Nitrates,  Nitrites,  Oxygen, 
Lake  Saint  George,  Ontario,  Isotopic  tracers,  Bac- 
teria, Oxygen  requirements,  Fish,  Winter,  Kill. 

Changes  in  concentrations  of  ammonium,  nitrite, 
nitrate,  and  oxygen  suggested  the  occurrence  of 
significant  nitrification  throughout  the  water 
column  of  mesotrophic  Lake  St.  George,  Ontario, 
during  the  winter  months  from  1976  to  1984.  The 
existence  of  nitrapyrin-  and  acetylene-sensitive 
C14-bicarbonate  incorporation  confirmed  that  bac- 
terial nitrification  occurred.  During  late  January  to 
early  March  (water  temperature  2-3  degrees  C), 
nitrification  occurred  at  an  average  rate  of  about 
13  micrograms  N/liter/day  for  the  years  studied. 
Numbers  of  detectable  nitrifying  bacteria  appeared 
to  be  too  low  (by  2  to  4  orders  of  magnitude)  to 
account  for  the  observed  activity.  The  nitrification 
activity  observed  would  result  in  average  oxygen 
consumption  amounting  to  71%  of  the  observed 
oxygen  depletion.  This  shows  that  winter  nitrifica- 
tion can  be  an  important  factor  in  promoting 
oxygen  depletion  and  possibly  winter-kill  of  fish. 
(Author's  abstract) 
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MEASUREMENTS  OF  SPECIFIC  RATES  OF 
NET  METHYL  MERCURY  PRODUCTION  IN 
THE  WATER  COLUMN  AND  SURFACE  SEDI- 
MENTS OF  ACIDIFIED  AND  CIRCUMNEU- 
TRAL  LAKES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology 
L.  Xun,  N.  E.  R.  Campbell,  and  J.  W.  M.  Rudd. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  750-757,  April 
1987.  4  fig,  4  tab,  33  ref. 

Descriptors:  *Methylmercury,  *Methylation, 
•Path  of  pollutants,  *Acid  rain,  'Demethylation, 
•Chemical  reactions,  *Lakes,  *Surface  sediments, 
•Lake  sediments,  Acidic  water,  Ontario,  Hydrogen 
ion  concentration,  Epilimnion,  Sediments,  Mercu- 
ry, Fish,  Acidification,  Sediment-water  interface. 

Specific  rates  of  mercury  methylation  and  demeth- 
ylation were  determined  for  water  and  surficial 
sediment  samples  taken  from  several  lakes  located 
in  the  Experimental  Lakes  Area,  northwestern  On- 
tario. Specific  rates  of  mercury  methylation  in- 
creased with  decreasing  pH  in  epilimnetic  water 
samples  in  which  pH  was  adjusted  prior  to  incuba- 
tion and  in  epilimnetic  water  samples  taken  from 
lakes  of  different  pH.  Reduction  of  pH  also  in- 
creased methyl  mercury  production  at  the  sedi- 


ment surface.  Both  increases  and  decreases  in  pH 
reduced  specific  rates  of  mercury  demethylation. 
However,  these  changes  were  smaller  than  for 
methylation.  Proportionally,  specific  rates  of  meth- 
ylation increased  faster  than  increasing  concentra- 
tions of  Hg(2  +  ),  while  specific  rates  of  mercury 
demethylation  increased  linearly  with  increasing 
concentrations  of  methyl  mercury.  Overall,  it  is 
predicted  that  the  net  rate  of  methyl  mercury 
production  in  the  water  column  and  at  the  sedi- 
ment-water surface  will  increase  as  a  result  of  lake 
acidification,  and  this  may  at  least  partially  explain 
why  the  mercury  concentration  of  fish  appears  to 
increase  during  lake  acidification.  (Author's  ab- 
stract) 
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CHLOROPHYLL-PHOSPHORUS  RELATION- 
SHIPS FOR  SUBARCTIC  LAKES  IN  WESTERN 
CANADA, 

M.  L.  Ostrofsky,  and  F.  H.  Rigler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  775-787,  April 
1987.  8  fig,  3  tab,  19  ref. 

Descriptors:  'Chlorophyll  a,  *Phosphorus,  *Lakes, 
•Subarctic  lakes,  *Primary  productivity,  •Mathe- 
matical models,  Yukon  Territory,  Model  studies, 
Northwest  Territories,  Canada,  Mathematical 
equations,  Seasonal  variation,  Prediction. 

Concentrations  of  total  phosphorus  and  chloro- 
phyll a  were  measured  weekly  in  49  lakes  in  the 
vicinity  of  Yellowknife,  N.W.T.,  Canada,  from 
May  to  September  1977.  The  relationship  between 
spring  phosphorus  concentration  (TP-spr)  and 
mean  summer  chlorophyll  a  concentration  (Chi  a- 
sum)  was  significantly  different  from  the  Dillon- 
Rigler  model,  but  similar  to  relationships  devel- 
oped for  lakes  in  Alberta,  British  Columbia,  and 
the  Yukon  Territory.  Empirical  relationships  were 
developed  between  TP-spr  and  maximum  chloro- 
phyll a  concentrations  and  the  probability  of  ex- 
ceeding critical  concentrations  of  chlorophyll  a. 
These  models  may  be  potentially  more  useful  than 
models  which  predict  only  a  mean  summer  chloro- 
phyll concentration.  (Author's  abstract) 
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VERTICAL  TRANSPORT  OF  OXYGEN  INTO 
THE  HYPOLIMNION  OF  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

R.  J.  Cornett,  and  F.  H.  Rigler. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  752-758,  April 
1987.  5  fig,  5  tab,  31  ref. 

Descriptors:  *Oxygen  transport,  *Lakes,  'Hypo- 
limnion,  *Mathematical  equations,  *Limnology, 
Mathematical  models,  Heat  budget,  Vertical  distri- 
bution, Oxygen,  Diffusivity,  Diffusion  coefficient, 
Oxygen  depletion,  Model  studies. 

Rates  of  vertical  transport  of  oxygen  into  the  hy- 
polimnion  were  calculated  by  multiplying  the  ver- 
tical eddy  diffusivity  coefficients,  determined  from 
the  heat  budget,  by  the  measured  gradients  in 
oxygen  concentration.  In  12  lakes,  transport 
ranged  from  0  to  70  milligrams  02/sq  m/day  and 
was  insensitive  to  the  depth  defining  the  upper 
boundary  of  the  hypolimnion.  Oxygen  was  trans- 
ported into  the  hypolimnion  of  lakes  with  a  thinner 
hypolimnion  and  out  of  the  hypolimnion  of  lakes 
with  a  thick  hypolimnion.  Transport  averaged  4% 
of  the  measured  total  rate  of  hypolimnetic  oxygen 
depletion  and  <  10%  of  the  depletion  rate  in  indi- 
vidual strata.  Pooling  these  results  with  published 
estimates  of  oxygen  gradients  and  eddy  diffusivities 
suggests  that  in  lakes  with  different  status  (phos- 
phorus level  4-100  micrograms/liter)  and  size 
(areas  from  0.4  to  70  sq  km),  vertical  oxygen 
transport  accounts  for  less  than  15%  of  the  hypo- 
limnetic  oxygen  deficit.  Oxygen  depletion  models 
will  gain  relatively  little  precision  by  including  a 
vertical  transport  flux  parameter.  (Author's  ab- 
stract) 
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PHOSPHORUS  SPECIES  IN  THE  SURFICIAL 
SEDIMENTS  OF  LAKES  OF  EASTERN 
NORTH  AMERICA, 

Biology   Department,   Allegheny   College,   Mead- 
ville,  PA  16335,  USA. 
M.  L.  Ostrofsky. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  960-966,  May 
1987.  6  fig,  5  tab,  14  ref. 

Descriptors:  'Phosphorus,  *Lake  sediments, 
•Lakes,  'Sediments,  'Trophic  level,  'Alkalinity, 
Eastern  North  America,  Surface  sediments,  Iron, 
Organic  matter,  Correlation  analysis,  Mathematical 
studies,  Mathematical  equations,  Oligotrophy,  Me- 
sotrophy,  Eutrophy. 

Species  of  phosphorus,  total  iron,  and  organic 
matter  were  determined  from  surficial  profundal 
sediments  of  66  lakes  of  eastern  North  America. 
The  lakes  represented  a  broad  range  of  lake  type, 
from  oligotrophic  to  eutrophic  and  from  soft  water 
to  moderately  alkaline.  The  sediment  characteris- 
tics were  less  variable  than  the  lake  characteristics. 
Highly  significant  correlations  were  found  be- 
tween percent  loss  on  ignition  and  sedimentary 
organic  phosphorus  and  between  sedimentary  iron 
and  NH4Cl-extractable,  NaOH-extractable,  HC1- 
extractable,  total  inorganic,  and  total  phosphorus 
in  the  sediments.  There  was  no  relationship  be- 
tween spring  total  phosphorus  or  alkalinity  and 
any  sediment  measured.  The  results  suggest  that 
lakes  with  high  sedimentary  iron  have  dispropor- 
tionately higher  concentrations  of  NH4C1  and 
NaOH-extractable  phosphorus,  two  species  that 
are  most  likely  to  contribute  to  internal  loading  of 
phosphorus.  (Author's  abstract) 
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EMPIRICAL  MODELS  FOR  ZOOBENTHIC 
BIOMASS  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy' 

J.  B.  Rasmussen,  and  J.  Kalff. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  990-1001,  May 
1987.  3  fig,  5  tab,  132  ref. 

Descriptors:  *Biomass,  'Benthic  fauna,  *Lakes, 
•Model  studies,  *Limnology,  *Benthos,  Regression 
analysis,  Mathematical  models,  Mathematical  equa- 
tions, Estimating,  Limnology,  Littoral  zone, 
Zones,  Phytoplankton,  Variability,  Chlorophyll, 
Phosphorus,  Transparency,  Color,  Morphometry, 
Temperature,  Climate. 

Estimates  of  macrozoobenthos  from  the  literature 
were  regressed  against  a  series  of  limnological 
variables  to  yield  empirical  models  for  zoobenthic 
biomass  in  the  profundal,  sublittoral,  and  littoral 
zones  of  lakes.  Variables  indicative  of  phytoplank- 
ton biomass  (chlorophyll  concentration,  total  phos- 
phorus concentration,  and  Secchi  disk  transparen- 
cy) explained  between  14  and  57%  of  the  variance 
of  zoobenthic  biomass.  Other  factors  such  as  humic 
color,  morphometry  (slope,  mean  depth,  ratio  of 
mean  to  maximum  depth,  and  lake  area),  and  mean 
annual  air  temperature  substantially  increased  the 
amount  of  explained  variance.  In  the  profundal  and 
sublittoral  zones,  the  best  models  explain  70%  of 
the  variance  in  zoobenthic  biomass.  Littoral  zone 
models  explained  less  than  50%,  and  this  deficien- 
cy was  attributed  to  sampling  difficulties  and  to 
high  local  variability  of  slope  and  wave  exposure 
in  the  littoral  zone.  (Author's  abstract) 
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EQUILIBRIUM  MODELS  FOR  SEASONAL 
DYNAMICS  OF  PLANKTON  BIOMASS  IN 
FOUR  OLIGOTROPHIC  LAKES, 

British    Columbia    Univ.,     Vancouver.     Inst,     of 
Animal  Resource  Ecology. 
C.  J.  Walters,  E.  Krause,  W.  E.  Neill,  and  T.  G. 
Northcote. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1002-1017,  May 
1987.  9  fig,  4  tab,  59  ref. 

Descriptors:  *Plankton,  *Biomass,  *01igotrophic 
lakes,   'Grazing,   'Model  studies,   Seasonal  varia- 
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tion,  Equilibrium,  Lakes,  Dynamics,  British  Co- 
lumbia, Zooplankton,  Phytoplankton,  Temperature 
effects,  Canada,  Metabolism. 

Plankton  biomass  dynamics  were  monitored  over 
an  11-year  period  in  four  coastal  British  Columbia 
lakes  while  they  were  disturbed  by  salmonid  intro- 
ductions, fertilization,  and  zooplankton  harvesting. 
Except  for  dramatic  zooplankton  responses  to  fer- 
tilization, the  lakes  had  relatively  simple  and  stable 
seasonal  biomass  patterns,  with  midsummer  zoo- 
plankton peaks  and  no  clear  seasonal  cycles  in 
biomass  of  unicellular  phytoplankton.  Simple 
models  predict  that  equilibrium  biomass  should 
follow  the  observed  pattern,  provided  zooplankton 
grazing  and  metabolic  rates  are  temperature  inde- 
pendent; experimental  measurements  of  these  rates 
did  not  show  clear  temperature  dependence.  En- 
closure studies  showed  that  phytoplankton  biomass 
can  return  quickly  (48-72  hours)  to  equilibrium 
after  disturbance,  but  zooplankton  biomass  re- 
sponds more  slowly  (2-  to  3-week  recovery  times), 
yet  fast  enough  to  track  a  seasonally  varying  equi- 
librium. It  is  concluded  that  the  biomass  equilibri- 
um of  unicellular  phytoplankton  is  set  by  grazing 
and  metabolic  rates  of  zooplankton,  while  the  zoo- 
plankton biomass  equilibrium  is  set  by  phytoplank- 
ton productivity.  (Author's  abstract) 
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Little  Rock  Lake  Experimental  Acidification 
Projects  CR8 122 16-0 1-0  and  CR8 1098 1-01. 
USDOE  Contract  DE-AC05-840R214O0. 

Descriptors:  'Hydrogen  ion  concentration,  'Sea- 
sonal variation,  *Lakes,  *Acid  rain  effects,  'Lim- 
nology, 'Carbon  dioxide,  Wisconsin,  Alkalinity, 
Acidic  water,  Organic  acids,  Ice,  Snowpack, 
Snowmelt. 

Seasonal  variation  in  pH  in  six  clearwater  northern 
Wisconsin  lakes  (mean  pH  5.9-7.8;  mean  total  alka- 
linity 9-830  microequivalents/liter)  encompasses  an 
annual  range  of  1.0-1.5  units  in  each  lake,  with 
lowest  values  characteristically  occurring  during 
the  late  winter  and  early  spring.  In  detailed  investi- 
gations of  one  lake,  strong  acid  inputs,  shifts  in 
pC02,  and  changes  in  organic  acids  were  evaluat- 
ed as  possible  mechanisms  for  pH  depression.  The 
results  indicate  that  seasonal  pH  depressions  are 
caused  largely  by  pC02  increases  under  the  ice. 
Despite  an  acidic  snowpack  the  pH  depression 
could  not  be  attributed  to  acid  meltwater  because 
total  alkalinity  did  not  change  in  the  lake.  The 
results  emphasize  the  importance  of  using  measure- 
ments other  than  pH  in  investigating  the  causes  of 
acid  dynamics  of  natural  waters.  (Author's  ab- 
stract) 
W88-07090 


REPRODUCTIVE  RESPONSES  OF  FIVE 
WHITE  SUCKER  (CATOSTOMUS  COMMER- 
SOND  POPULATIONS  IN  RELATION  TO 
LAKE  ACIDITY, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
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SHORT-TERM  EFFECTS  OF  ZOOPLANKTON 
MANIPULATIONS  ON  PHOSPHATE 

UPTAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
D.  T.  Hamilton,  and  W.  D.  Taylor. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1038-1044,  May 
1987.  4  fig,  3  tab,  32  ref. 

Descriptors:  'Zooplankton,  'Phosphorus  uptake, 
•Lakes,  'Phosphates,  'Limnology,  'Grazing,  'Ra- 
dioactive tracers,  Epilimnion,  Ontario,  Phosphorus 
compounds,  Algae,  Bacteria,  Protozoa,  Predation, 
Organic  carbon. 

Samples  of  epilimnetic  water  were  collected,  ma- 
nipulated to  alter  their  zooplankton  fauna,  and 
incubated  in  situ  for  24  hours.  It  was  hypothesized 
that  removal  and  concentration  of  zooplankton 
would  decrease  and  increase  phosphate  turnover 
time,  respectively,  and  that  the  presence  of  zoo- 
plankton would  increase  the  accumulation  of 
added  (P32)04  by  algae  (particles  greater  than  1.0 
micrometer  (urn))  relative  to  bacteria  (particles  0.2- 
1.0  urn).  Although  the  treatments  produced  signifi- 
cant changes  in  turnover  time  and  size  distribution, 
neither  hypothesis  was  supported;  removal  of  zoo- 
plankton did  not  decrease  turnover  time,  and  it 
reduced  the  dominance  of  0.2-  to  1.0-um  particles 
in  phosphorus  uptake.  However,  concentrating  mi- 
crozooplankton  frequently  increased  turnover 
time.  Zooplankton  removal  caused  a  relative  in- 
crease in  ciliates,  suggesting  that  these  protozoa 
may  be  limited  by  their  predators  rather  than  by 
resource  levels.  The  results  suggest  that  miciozoo- 
plankton  were  the  most  important  grazers  and  that 
the  nutrient  environment  of  phytoplankton  was  not 
directly  affected  by  mesozooplankton.  Phosphate 
dynamics  were  probably  determined  by  bacteria, 
the  protozoan  predators  of  bacteria,  and  the  supply 
of  dissolved  organic  carbon.  (Author's  abstract) 
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WINTER  AND  SPRING  PH  DEPRESSIONS  IN 
NORTHERN  WISCONSIN  LAKES  CAUSED  BY 
INCREASES  IN  PC02, 

Wisconsin  Univ. -Madison.  Center  for  Limnology. 
T.  K.  Kratz,  R.  B.  Cook,  C.  J.  Bowser,  and  P.  L. 
Brezonik. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1082-1088,  May 
1987.  4  fig,  2  tab,  34  ref.  NSF  Grant  DEB  8012313. 


OXYGEN  CONDITIONS  IN  TWO  PRAIRIE 
POTHOLE  LAKES  DURING  WINTER  ICE 
COVER, 

D.  J.  Baird,  T.  E.  Gates,  and  R.  W.  Davies. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1092-1095,  May 
1987.  3  fig,  2  tab,  1  ref. 

Descriptors:  'Limnology,  'Oxygen  depletion, 
'Seasonal  variation,  'Lakes,  'Ice  cover,  Oxygen, 
Depletion,  Ice,  Alberta,  Regression  analysis, 
Model  studies,  Sediments,  Organic  matter,  Corre- 
lation analysis,  Spatial  distribution,  Canada,  Prairie 
potholes. 

Winter  oxygen  depletion  rates  (WODR)  from  two 
small  southern  Alberta  prairie  lakes  were  much 
higher  than  reported  in  1979  for  similar  lakes  in 
Manitoba.  Depletion  of  oxygen  was  nonlinear,  and 
the  most  appropriate  regression  model  used  a  log 
transformation  indicating  that  depletion  was  expo- 
nential. A  correlation  between  WODR  and  sedi- 
ment organic  content  was  found  both  within  and 
between  the  two  lakes  studied.  Spatial  variation  in 
WODR  indicates  that  whole-lake  WODR  based  on 
single-point  vertical  profiles  may  be  highly  inaccu- 
rate. Oxygen  concentrations  in  the  water  column 
stabilized  at  low  (0.5-2.0  milligrams/liter)  levels 
although  an  anoxic  water  layer  may  occur  over  the 
sediment.  (Author's  abstract) 
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EMPIRICAL  HYPOTHESIS  TO  EXPLAIN  THE 
RESTRICTED  DISTRIBUTION  OF  HYALELLA 
AZTECA  (AMPHIPODA)  IN  ANTHROPOGEN- 
ICALLY  ACIDIFIED  LAKES, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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ALUMINUM,  IRON,  ZINC,  AND  LEAD  IN 
BOG  WATERS  OF  NORTHEASTERN  NORTH 
AMERICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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EXPERIMENTAL  ENRICHMENT  OF  A 
COASTAL  STREAM  IN  BRITISH  COLUMBIA: 
EFFECTS  OF  ORGANIC  AND  INORGANIC 
ADDITIONS  ON  AUTOTROPHIC  PERIPHY- 
TON  PRODUCTION, 

Limnotek  Research  and  Development  Inc.,  4035 
West    14th  Avenue,  Vancouver,   B.C.  V6R  2X3. 
C.  J.  Perrin,  M.  L.  Bothwell,  and  P.  A.  Slaney. 
Canadian   Journal   of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1247-1256,  June 


1987.  7  fig,  1  tab,  42  ref. 

Descriptors:  'Salmon,  'Trophic  level,  'Nutrients, 
•Periphyton,  'Fish  food,  'Coastal  streams,  Stream 
improvement,  Canada,  Accumulation,  Enzymes, 
Keogh  River,  British  Columbia,  Fertilizers,  Organ- 
ic matter,  Nitrogen,  Phosphorus,  Barley,  Chloro- 
phyll a,  Diatoms. 

Periphyton  accumulation  rates  and  alkaline  phos- 
phatase activity  were  examined  in  reaches  of  the 
Keogh  River,  British  Columbia,  following  addi- 
tions of  grain  and  inorganic  fertilizer  as  separate 
treatments  during  spring-summer  1981.  Two  differ- 
ent levels  of  N  and  P  addition  were  used:  one  to 
attain  ambient  N  and  P  concentrations  of  200  and 
15  micrograms/liter,  respectively,  and  the  other  to 
attain  400  and  20  micrograms/liter,  respectively. 
Grain  (rolled  barley)  was  added  monthly  at  280 
grams/sq  m.  N  and  P  additions  increased  chloro- 
phyll a  accrual  rates  by  more  than  an  order  of 
magnitude.  Diatoms  dominated  the  periphyton 
community  until  midsummer.  In  July  and  most  of 
August,  the  relative  importance  of  chlorophytes 
increased  and  biomass  levels  declined  markedly  in 
spite  of  continued  nutrient  additions.  Grain  addi- 
tions resulted  in  no  detectable  change  in  periphy- 
ton accrual,  but  alkaline  phosphatase  activity  in- 
creased by  35%  over  control  levels.  These  results 
suggest  that  additions  of  labile  organic  matter  to 
nutrient-deficient  coastal  systems  can  increase  au- 
totrophic P  deficiency.  Based  on  responses  of  juve- 
nile salmonids,  additions  of  inorganic  nutrients  to 
increase  autotrophic  production  can  maximize 
trophic  enhancement  in  nutrient-deficient  streams. 
(Author's  abstract) 
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CHANGES  IN  THE  ABUNDANCE  OF  BLUE- 
GREEN  ALGAE  RELATED  TO  NUTRIENT 
LOADINGS  IN  THE  NEARSHORE  OF  LAKE 
MICHIGAN, 

Michigan   Univ.,    Ann   Arbor.   Great   Lakes   Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5C. 
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SUBSTRATE  SPECIFICITY  OF  HETEROTRO- 
PHIC BACTERIA  IN  THE  WATER  AND  SEDI- 
MENT OF  A  CARP  CULTURE  POND, 

Department  of  Fisheries,  College  of  Agriculture 
and  Veterinary  Medicine,  Nihon  University,  Shi- 
mouma  3,  Setagaya,  Tokyo  1 54  (Japan). 
H.  Sugita,  K.  Oshima,  T.  Fushino,  and  Y.  Deguchi. 
Aquaculture  AQCLAL,  Vol.  64,  No.  1,  p  39-46, 
June  15  1987.  4  tab,  14  ref. 

Descriptors:  'Decomposing  organic  matter,  *Vi- 
brionaceae,  'Chitinolytic  bacteria,  'Cellulolytic 
bacteria,  'Heterotrophic  bacteria,  'Substrate  speci- 
ficity, 'Fish  culture  ponds,  Japan,  Carp,  Casein, 
Tributyrin,  Starch,  Hydrolysis. 

A  total  of  489  strains  of  bacteria  were  isolated 
from  the  water  and  sediment  of  a  carp  culture 
pond,  and  their  ability  to  decompose  five  types  of 
organic  matter  was  examined.  Casein,  tributyrin 
and  starch  were  hydrolyzed  by  26-65%  of  the 
isolated  bacteria  while  chitin  and  cellulose  were 
refractory  and  decomposed  by  only  1.2-8.8%  of 
the  isolates.  The  decomposers  of  casein,  tributyrin 
and  starch  were  present  in  the  water  and  sediment 
throughout  the  year  and  Vibrionaceae  were  the 
major  decomposers.  Chitinolytic  and  cellulolytic 
bacteria  were  detected  during  defined  periods. 
(Author's  abstract) 
W88-07115 

ESTIMATING  MICROBIAL  PRODUCTION 
AND  GROWTH  RATES  IN  AQUACULTURE 
PONDS  USING  RATES  OF  RNA  AND  DNA 
SYNTHESIS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
B.  A.  Costa-Pierce,  and  D.  B.  Craven. 
Aquaculture  AQCLAL,  Vol.  66,  No.   1,  p  69-78, 
October  1  1987.  3  tab,  33  ref. 

Descriptors:  'Algal  production,  'Bacterial  produc- 
tion,  'Ribonucleic  acid,   'Deoxyribonucleil   acid, 
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•Aquatic  bacteria,  *Aquaculture,  Heterotrophic 
production,  Hawaii,  Ponds,  Microbial  production, 
Bacteria,  Adenosine  triphosphate,  Chlorophyll  a. 
Microbial  growth. 

Measurement  of  total  microbial  productivity  in 
aquaculture  ponds  is  currently  constrained  by  lack 
of  methodology.  In  this  study,  rates  of  RNA  and 
DNA  synthesis  were  used  to  quantify  water- 
column  total  microbial  (algal,  bacterial)  produc- 
tion. Rates  of  primary  (algal)  production  were 
simultaneously  measured  to  quantify  autotrophic 
processes  in  a  survey  of  aquaculture  ponds  with 
and  without  polyculture  and  receiving  convention- 
al feed  or  manure.  Total  microbial  production 
based  on  DNA  synthesis  rates  ranged  from  218  to 
6620  g  C/l/hr  while  heterotrophic  production 
ranged  from  35  to  3518  g  C/l/hr.  Primary  produc- 
tion based  on  14C-bicarbonate  uptake  ranged  from 
4  to  336  g  C/l/hr.  Heterotrophic  production  was 
greater  than  50%  of  total  microbial  production  on 
seven  of  the  eight  dates  surveyed.  Rates  of  RNA 
and  DNA  synthesis  and  total  microbial  production 
were  highly  correlated  (P  <  0.01)  with  ATP  bio- 
mass.  Autotrophic  production  was  not  significantly 
correlated  with  chlorophyll-a  or  ATP  biomass. 
Total  microbial  productivities  measured  in  this 
study  by  use  of  DNA  synthesis  methods  indicate 
much  higher  rates  of  total  production  are  occur- 
ring than  previously  estimated  by  conventional 
methods.  (Author's  abstract) 
W88-07118 


RECYCLING  OF  THE  AQUATIC  WEED, 
WATER  HYACINTH,  AND  ANIMAL  WASTES 
IN  THE  REARING  OF  INDIAN  MAJOR 
CARPS, 

Central     Institute     of    Freshwater     Aquaculture 

(ICAR),  Kausalagang,  Via:  Bhubaneswar  751002, 

Orissa  (India). 

For  primary   bibliographic  entry   see  Field   5D. 

W88-07119 

ENVIRONMENTAL  CHEMISTRY  OF  ZINC  IN 
HIMALAYAN  SEDIMENTS, 

Division  of  Soil  Science,  Sher-e-Kashmir  Universi- 
ty of  Agricultural,  Science  and  Technology,  Shali- 
mar  Srinagar-Kashmir,  India. 
R.  A.  Kango. 

Environment  International  ENVIDV,  Vol.  13,  No. 
4/5,  p  363-367,  1987.  1  fig,  6  tab,  13  ref. 

Descriptors:  *Zinc,  *Mountain  lakes,  "Lakes, 
•Limnology,  *Chemical  analysis,  *Lake  sediments, 
•Sediments,  Himalaya  mountains,  Silt,  Organic 
matter. 

Sediment  samples  isolated  from  six  Himalayan 
lakes  were  investigated  for  their  zinc  content.  Av- 
erage zinc  concentration  ranged  from  121  micro- 
gram/gram  to  299  microgram/gram.  Maximum 
portion  of  zinc  was  present  in  silt  portion  of  the 
bulk  sedimentary  material.  Strong  complexation  of 
zinc  with  the  organic  components  of  sedimentary 
material  was  observed.  (Author's  abstract) 
W88-07132 


COMPARATIVE  STUDY  OF  TIN  PROFILES 
WITH  OTHER  METALS  AND  PHOSPHORUS 
PATTERNS  IN  LACUSTRINE  SEDIMENTS: 
MOBILITY  AND  POLLUTION, 

1  -  Laboratoire  de  Chimie  Analytique  -  Faculte  des 

Sciences  -  Avenue  de  l'Universite,  64000  PAU  - 

France. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07135 


MODELING  NUTRIENT  BEHAVIOR  IN  WET- 
LANDS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07164 


DISSOLVED  IRON  AND  ORGANIC  MATTER 
IN  NORTHERN  PEATLANDS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 


For  primary  bibliographic  entry  see  Field  2K. 

W88-07174 


CRASSULA  HELMSII  (T.  KIRK)  COCKAYNE: 
IS  IT  AN  AGGRESSIVE  ALIEN  AQUATIC 
PLANT  IN  BRITAIN, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

F.  H.  Dawson,  and  E.  A.  Warman. 

Biological  Conservation  BIOCOK,  Vol.  42,  No.  4, 

p  247-272,  1987.  7  fig,  1  tab,  43  ref. 

Descriptors:  *Aquatic  plants,  *Aquatic  weeds, 
•United  Kingdom,  Swamp  stonecrop,  Macro- 
phytes,  Plant  growth,  Aquatic  weed  control,  Sub- 
merged plants,  Ponds,  Lakes,  Rivers,  Acidic 
water,  Alkaline  water,  Sediments,  Aquatic  soils, 
Biomass,  Iron,  England. 

The  occurrence  of  this  aquatic  macrophyte  has 
rapidly  increased  during  the  last  decade  reaching 
100  sites  mainly  in  England;  these  range  from 
shallow  acidic  seasonal  pools  to  small,  more  alka- 
line, nutrient-rich  lakes.  It  is  frequently  dominant 
and  can  grow  in  an  emergent  form  from  0.7  m 
above  the  water  to  a  submerged  form  1.3  m  in 
length,  to  depths  of  3  m.  Plant  biomass  is  generally 
high  with  little  seasonal  cessation  of  growth.  The 
habit  is  frequently  a  dense  sward  growth  which 
smothers  out  other  flora;  it  is  present  in  ten  re- 
serves and  is  causing  concern.  It  is  widely  available 
from  aquatic  suppliers,  it  has  an  enormous  poten- 
tial to  propagate  from  small  fragments  and  has  a 
high  growth  rate.  It  is  associated  with  soft  sedi- 
ments and  possibly  iron-rich  areas;  this  is  con- 
firmed by  growth  trials  in  static  water  tanks.  In 
flowing  water  trials,  growth  was  even  faster  in 
water  velocities  up  to  0.32  m/sec,  indicating  its 
potential,  although  no  river  sites  in  Britain  are  yet 
known.  Control  by  physical  removal,  often  recom- 
mended, results  in  numerous  propagules  and 
should  be  combined  with  a  secondary  technique. 
The  initial  study  suggests  that  this  plant  will 
remain  a  problem  and  caution  is  required  to  pre- 
vent its  further  spread.  Studies  of  techniques  for  its 
control  are  needed.  (Author's  abstract) 
W88-07177 


NATURAL  WETLANDS  ON  SHINGLE  AT 
DUNGENESS,  KENT,  ENGLAND, 

Botany  Department,  Royal  Holloway  and  Bedford 

New  College,  Huntersdale,  Callow  Hill,  Virginia 

Water,  Surrey  GU25  4LN,  U.  K. 

B.  W.  Ferry,  and  S.  J.  P.  Waters. 

Biological  Conservation  BIOCOK,  Vol.  43,  No.  1, 

p  27-41,  1988.  9  fig,  3  tab,  13  ref. 

Descriptors:  *Groundwater  recession,  'Wetlands, 
•Coastal  marshes,  *England,  *Water  table  decline, 
Vegetation,  Marshes,  Aerial  photography,  Water 
level  fluctuations,  Rainfall,  Evaporation,  Water 
use,  Coastal  aquifers,  Excavation,  Lake  sediments, 
Marine  sediments,  Future  planning. 

The  Open  Pits  are  the  two  largest  of  a  series  of 
natural  wetlands  situated  on  the  shingle  at  Dunge- 
ness.  From  the  fairly  sharp  boundary  between  the 
marine  sediments  and  the  overlying  freshwater 
ones,  it  appears  that  the  transition  to  freshwater 
conditions,  as  the  Open  Pits  'progressed'  inland, 
was  quite  rapid.  Their  current  vegetational  status  is 
discussed  in  relation  both  to  natural  development 
over  hundreds  of  years  and  to  more  recent  changes 
in  which  man  has  played  a  part.  To  obtain  floristic 
data,  a  subjective  scale  of  assessment  (dominant, 
abundant,  frequent,  occasional,  rare)  was  applied  in 
localized  homogeneous  communities,  such  as 
sallow  carr,  reedswamp,  etc.  Aerial  photographs, 
dating  from  1946  to  1985,  were  used  to  map 
changes  in  the  main  vegetation  types.  Data  on 
Open  Pit  water  levels,  and  on  water  table  levels  in 
the  adjacent  shingle  (measured  in  tube  wells),  were 
made  available  by  the  Folkestone  and  District 
Water  Company.  Rainfall  and  evaporation  data 
were  obtained  from  the  Meteorological  Office. 
Evidence  indicates  that  a  decline  in  water  levels  in 
the  early  1970s  was  caused  by  a  combination  of 
increased  water  abstraction  from  the  shingle  aqui- 
fer and  major  gravel  excavations  close  to  the  Open 
Pits.  Loss  of  valuable  Carex-rich  marsh,  known  to 
have  been  present  in  the   1950s,  was  due  to  the 


same  decline  in  water  levels.  The  future  of  the 
Open  Pits  is  discussed,  with  emphasis  on  reasons 
for  permitting  further  natural  development.  (Au- 
thor's abstract) 
W88-07178 


AQUATIC  MACROPHYTES  OF  LAKE  MIZE, 
FLORIDA,  1968-1980, 

Clayton  State  College,  Morrow,  GA  30260. 

H.  D.  Brown. 

Bulletin  of  the  Torrey  Botanical  Club,  Vol.  114, 

No.  2,  p  180-182,  1987.  1  tab,  11  ref. 

Descriptors:  *Aquatic  plants,  *Macrophytes, 
•Lakes,  *Eutrophication,  •Florida,  Rooted  aquatic 
plants,  Submerged  plants,  Lake  restoration,  Eutro- 
phic  lakes,  Color,  Oligotrophic  lakes,  Ducks,  Nu- 
trients, Dissolved  solids,  Revegetation. 

Lake  Mize  is  a  brown-water  lake  containing  large 
amounts  of  dissolved  organic  materials  near 
Gainesville,  Florida.  In  May,  1968,  eight  aquatic 
macrophytes  were  present  in  the  lake,  including 
the  submerged  Eleocharis  baldwinii,  Sphagnum 
macrophyllum,  and  Mayace  aubleti  as  well  as  the 
emergent  Pancium  hemitomon  and  Leersia  ory- 
zoides.  In  the  latter  part  of  1968,  a  flock  of  mallard 
ducks  was  placed  on  the  lake  by  another  investiga- 
tor. Food  given  the  ducks  but  not  utilized  resulted 
in  accelerated  eutrophication  of  the  lake  with  ac- 
companying changes  in  the  aquatic  flora.  By  May 
1970,  three  of  the  aquatics  had  disappeared  from 
the  lake-two  of  the  three  submerged  species  and 
the  L.  oryzoides.  Also,  the  population  of  P.  hemi- 
tomon had  increased  greatly,  appearing  as  a  dense 
growth  around  the  shoreline.  The  ducks  were  re- 
moved in  1972.  A  partial  recovery  of  the  lake  then 
occurred,  with  most  species  disappeared  during  the 
eutrophic  phase  reappearing  by  the  spring  of  1980 
and  P.  hemitomon  declining.  Eleven  species  of 
aquatics  were  present  in  1980.  (Author's  abstract) 
W88-07181 


SNOWMELT  RUNOFF  PATHWAYS  IN  A 
BOREAL  FOREST  HILLSLOPE,  THE  ROLE 
OF  PIPE  THROUGHFLOW, 

Laboratory  of  Forest  Hydrology,  Department  of 

Forest  Sciences,   Bureau  0866,   Pavilion  Vachon, 

Laval    University,    Sainte-Foy,    Que.    G1K    1P4, 

Canada. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07191 

INACTIVATION  OF  SOME  THIRD-GENERA- 
TION CEPHALOSPORINS  BY  BETA-LACTA- 
MASES  OF  NON-FERMENTATIVE  GRAM- 
NEGATIVE  BACTERIA  ISOLATED  FROM 
FRESHWATER  OF  A  REMOTE  ENVIRON- 
MENT, 

Department  de  Microbiologia,  Recursos  Naturales, 
Universidad  de  Concepcion,  Casilla  2407,  Concep- 
cion,  Chile. 

H.  Bello,  R.  Norambuena,  M.  A.  Mondaca,  R. 
Montoya,  and  R.  Zemelman. 

Letters  in  Applied  Microbiology,  Vol.  5,  No.  6,  p 
123-126,  1  tab,  9  ref. 

Descriptors:  *Cephalosporins,  Beta-lactamases, 
Enzymes,  Resistance,  Susceptibility,  Antibiotics, 
Genetics,  Fresh  water,  Cefotaxime,  Cefoperazone, 
Ceftazidime. 

Inactivation  of  cefotaxime,  cefoperazone  and  cefta- 
zidime by  beta-lactamases  from  strains  of  Pseudo- 
monas  sp.  and  Acinetobacter  calcoaceticus  isolated 
from  freshwater  of  a  remote  environment  is  dem- 
onstrated. Inactivation  rates  showed  some  relation- 
ship to  susceptibility  of  the  strains  as  a  whole,  but 
this  relationship  was  absent  for  individual  strains, 
probably  because  of  some  other  resistance  mecha- 
nisms. Inactivation  was  also  observed  with  low 
inocula  if  incubation  was  prolonged.  These  beta- 
lactamases  seem  to  be  coded  by  chromosomal 
genes,  since  no  plasmids  were  found  and  they 
exhibited  relatively  high  isoelectric  points.  (Au- 
thor's abstract) 
W88-07214 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

LAKE  WATER  COLOR:  COMPARISON  OF 
DIRECT  OBSERVATIONS  WITH  UNDERWAT- 
ER SPECTRAL  IRRADIANCE, 

Water  Quality  Centre,  MWD,  Private  Bag,  Hamil- 
ton, New  Zealand. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07272 


DEEP  WASTEWATER  RESERVOIRS  IN 
ISRAEL:  I.  LIMNOLOGICAL  CHANGES  FOL- 
LOWING SELF-PURIFICATION, 

Human  Environmental  Sciences  Division,  School 

of  Applied  Science  and  Technology,  The  Hebrew 

University  of  Jerusalem,  Israel. 

For   primary   bibliographic   entry   see   Field    5D 

W88-07359 


SIMULATED  RESPONSE  OF  AN  ACIDIC  ADI- 
RONDACK LAKE  WATERSHED  TO  VARIOUS 
LIMING  MITIGATION  STRATEGIES, 

Science  and  Policy  Associates,  Inc.,  Washington, 

DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-07442 


COLORS  OF  GLACIER  WATER, 

E.  Aas,  and  J.  Bogen. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  561-565,  April  1988.  5  fig,  2  tab,  13  ref. 

Descriptors:  'Glacier  water,  'Optical  properties, 
•Suspended  sediments,  'Limnology,  'Adsorption, 
•Lakes,  Wavelength,  Sand,  Silt,  Clay,  Lake  Veitas- 
trondsvatn. 

The  optical  characteristics  of  sediment  suspensions 
in  the  glacier  fed  lake  Veitastrondsvatn,  Norway, 
were  examined  to  explain  observed  color  vari- 
ations. The  color  depends  on  the  wavelength 
where  the  ratio  between  the  backward  scattering 
coefficient  and  the  absorption  coefficient  of  the 
suspension  has  its  maximum.  This  usually  coincides 
with  the  wavelength  where  the  absorption  has  its 
minimum.  The  absorption  coefficient  of  the  small 
particles  of  clay  and  silt  size  decreases  with  in- 
creasing wavelength,  but  the  absorption  coefficient 
of  the  suspension  obtains  a  minimum  in  the  green 
part  of  the  spectrum,  due  to  the  strong  absorption 
of  red  light  by  water.  The  suspension  of  such 
particles  in  the  surface  layer  of  the  lake  will  then 
appear  green.  The  coefficients  of  larger  particles  of 
sand  size  are  almost  independent  of  wavelength, 
with  no  significant  maximum  or  minimum,  and 
river  waters  close  to  the  glacier  fronts,  which  are 
dominated  by  these  particles,  will  appear  milky. 
(Author's  abstract) 
W88-07446 


immobile  at  the  outset  of  the  simulation.  The  iner- 
tia of  the  flow  will  transport  the  fluid  undisturbed 
a  distance  downstream  of  the  barrier.  The  spatial 
averaging  process  will  then  cause  momentum  to 
diffuse  into  the  stagnant  fluid,  setting  it  in  motion 
and  thus  creating  the  circulating  flow.  This  nu- 
merically simulated  diffusion  of  momentum  occurs 
at  a  much  higher  rate  than  the  actual  dissipation  of 
the  free  shear  layer.  The  resulting  recirculation 
zone  is  therefore  severely  truncated,  forming  only 
one  clearly  distinguishable  eddy  instead  of  the 
chaotic  circulation  observed  in  the  experiment.  In 
order  to  further  reduce  the  strong  numerical  ef- 
fects in  the  simplified  models,  the  grid  size  must  be 
substantially  reduced.  It  is  emphasized  that  the 
discussion  is  limited  to  flow  controlled  by  steady 
separation  eddies.  For  some  natural  estuaries  and 
coastal  waters,  flow  is  unsteady  and  controlled  by 
complex  bathymetry  and  boundaries  that  partially 
enclose  the  water  body.  In  those  conditions  where 
separation  eddy  may  not  be  the  dominant  mecha- 
nism for  the  formation  of  gyres,  the  models  could 
still  characterize  the  main  flow  features  quite  accu- 
rately. For  resolving  flows  which  are  clearly  domi- 
nated by  separation  eddies,  the  models  appear  to  be 
in  question.  (Alexander-PTT) 
W88-07451 


NUMERICAL  MODELING  OF  SEPARATION 
EDDIES  IN  SHALLOW  WATER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

H.  H.  Yeh,  W.  S.  Chu,  and  O.  Dahlberg. 
Water  Resources  Research  WRERAO,  Vol.   24, 
No.  4,  p  607-614,  April  1988.  10  fig,  14  ref. 

Descriptors:  'Model  studies,  'Mathematical  stud- 
ies, 'Water  currents,  'Estuaries,  'Eddies,  'Separa- 
tion eddies,  'Shallow  water,  Hydrodynamics,  Pre- 
diction, Simulation,  Fluid  mechanics,  Flow. 

The  differences  in  flows  that  were  observed  in  a 
laboratory  experiment  were  compared  with  those 
calculated  by  two  different  depth-averaged  hydro- 
dynamic  simulation  models.  The  model  was  devel- 
oped to  approximate  two-dimensional  hydrodyna- 
mics in  a  horizontal  plane  using  a  set  of  vertically 
averaged  hydrodynamics  equations.  The  model  in- 
cludes more  horizontal  momentum  exchanges  by 
introducing  depth-averaged  momentum  diffusion 
terms.  Significant  discrepancy  was  found  between 
laboratory  observed  separation  eddies  and  those 
predicted  by  two  numerical  models.  One  major 
cause  of  discrepancy  between  observed  and  com- 
puted flow  is  due  to  the  failure  of  the  numerical 
grid  to  register  the  mathematically  singular  separa- 
tion point  and  the  steep  gradient  across  the  devel- 
oping shear  layer.  The  model  only  perceives  that 
the   mass  of  water   in   the   lee  of  the   barrier   is 


ZOOPLANKTON-MEDIATED  TRANSITIONS 
BETWEEN  N-  AND  P-LIMITED  ALGAL 
GROWTH, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-07463 

CONCURRENT  GRAZING  EFFECTS  OF  TWO 
STREAM  INSECTS  ON  PERIPHYTON, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W.  R.  Hill,  and  A.  W.  Knight. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  1,  p  15-26,  January  1988.  2  fig,  7  tab,  23  ref. 

California  Water  Resources  Grant  UCAL-WRC- 

W-651. 

Descriptors:  'Limnology,  'Population  dynamics, 
'Biomass,  'Food  chains,  'Larvae,  'Algae,  'Graz- 
ing, 'Insects,  Aquatic  habitats,  Aquatic  animals, 
Streams,  Caddisflies,  Mayflies. 

The  grazing  effects  of  caddisfly  larvae  (Neophy- 
lax)  and  mayfly  nymphs  (Ameletus)  were  meas- 
ured in  Barnwell  Creek,  a  second-order  stream  in 
northern  California.  The  densities  of  these  grazers 
were  manipulated  in  situ  with  flow-through  Plexig- 
las  channels  that  contained  natural  cobble  sub- 
strate. After  13  d,  log-transformed  measures  of 
periphyton  standing  crop  (ash-free  dry  matter, 
chlorophyll  a,  and  algal  biovolume)  were  inversely 
proportional  to  Neophylax  biomass.  The  negative 
effect  of  caddisfly  larvae  on  algal  biomass  resulted 
primarily  from  depletion  of  Epithemia  sp.  1,  an 
undescribed  diatom  species  that  accounted  for 
most  of  the  algal  biovolume  in  the  periphyton. 
Neophylax  guts  contained  disproportionately  large 
numbers  of  Epithemia  sp.  1.  Ameletus  had  no 
significant  effect  on  overall  Chi  a  or  algal  biovo- 
lume but  substantially  decreased  the  biovolume 
densities  of  Nitzschia  spp.,  Synedra  spp.,  Amphi- 
pleura  pellucida,  and  Melosira  varians.  Ameletus 
guts  contained  disproportionately  large  numbers  of 
a  small  Nitzschia  species.  Neophylax  growth  in  the 
channels  was  density-dependent,  implicating  intra- 
specific  competition  for  food.  Periphyton  from  the 
unmanipulated  streambed  resembled  periphyton  in 
experimental  channels  stocked  with  natural  densi- 
ties of  grazers,  allowing  extrapolation  of  experi- 
mental results  to  the  unmodified  stream.  (Author's 
abstract) 
W  8  8-07464 


NSF  Grants  BSR   84-00532  and   EAR  87-09978. 

Descriptors:  'Limnology,  'Thermocline,  'Ther- 
mal conductivity,  'Lake  morphometry,  'Tropical 
regions,  'Lakes,  'Transparency,  'Water  tempera- 
ture, 'Oxygen,  'Cameroon,  Mixing  depth,  Mor- 
phometry, Lakes. 

Morphometry,  oxygen  concentration,  temperature, 
and  transparency  were  studied  in  39  natural  lakes 
in  Cameroon,  West  Africa.  Thermal  profiles  from 
31  of  the  lakes  and  data  from  published  studies 
were  used  to  calculate  stability  of  thermal  stratifi- 
cation and  evaluate  morphological  correlates  of 
mixing  depth.  Twenty-six  lakes  showed  some 
degree  of  stratification  and  17  had  distinct  thermo- 
clines  and  well-developed,  anoxic  hypolimnia. 
Total  stability  of  the  water  column  ranged  from  0 
to  5,784  J/sq  m.  The  high  values  were  similar  to  or 
greater  than  those  of  other  tropical  and  temperate 
lakes.  Lake  depth  seems  to  exert  a  stronger  influ- 
ence on  stability  than  does  lake  area,  but  depth  or 
stability  measures  alone  provide  little  information 
about  heat  distribution  or  mixing  regime.  A  strong 
positive  relationship  between  water  transparency 
and  thermocline  depth  in  both  tropical  and  temper- 
ate lakes  suggests  that  reductions  in  buoyant  resist- 
ance to  vertical  mixing,  caused  by  deeper  penetra- 
tion of  solar  radiation,  are  important  in  establishing 
mixing  depths  in  various  lakes.  Comparisons  of 
persistent  thermocline  depth  in  tropical  vs.  temper- 
ate lakes,  regardless  of  size,  indicate  that  mixing 
depths  in  tropical  lakes  are  often  greater  than  those 
in  their  temperate  counterparts.  This  difference  is 
caused  in  part  by  the  narrow  ranges  of  temperature 
and  smaller  absolute  density  gradients  in  these 
tropical  lakes,  against  which  the  mixed  layer  is 
deepened.  (Author's  abstract) 
W88-07465 


COMPARATIVE  TRANSPARENCY,  DEPTH 
OF  MIXING,  AND  STABILITY  OF  STRATIFI- 
CATION IN  LAKES  OF  CAMEROON,  WEST 
AFRICA, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Zoology. 
G.  W.  Kling. 

Limnology  and  Oceanography  LIOCAH.  Vol.  33, 
No    1,  p  27-40,  January  1988.  10  fig,  4  tab,  53  ref. 


FACTORS  CONTROLLING  NUTRIENT  CON- 
CENTRATIONS IN  AMAZON  FLOODPLAIN 
LAKES, 

Washington  Univ.,  Seattle.  Quaternary  Research 

Center. 

B.  R.  Forsberg,  A.  H.  Devol,  J.  E.  Richey,  L.  A. 

Martinelli,  and  H.  dos  Santos. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  1,  p  41-56,  January  1988.  10  fig,  2  tab,  42  ref. 

NSF  Grant  BSR-8 107522. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
•Suspended  sediments,  'Lakes,  'Floodplains, 
•Amazon  River,  *Phosphorus,  *Nitrogen,  Nutri- 
ents, Runoff,  Chlorophyll  a,  Transparency,  River 
basins,  Catchment  Areas,  Water  level. 

Nutrient  chemistry  in  lakes  of  the  central  flood- 
plain  of  the  Amazon  River  is  influenced  by  the 
relative  mix  of  waters  of  river  and  local  origin.  At 
high  water  the  lakes  contained  primarily  river 
water,  lake  and  river  total  nitrogen  (TN)  levels 
were  similar,  concentrations  of  total  suspended 
solids  (TSS),  soluble  reactive  phosphorus  (SRP), 
dissolved  inorganic  nitrogen  (DIN),  and  total 
phosphorus  (TP)  in  the  lakes  were  significantly 
lower  than  those  in  the  river,  and  chlorophyll  a 
(Chi  a),  transparency,  and  TN:TP  levels  were 
higher.  The  apparent  decline  in  TP  in  the  lakes 
was  correlated  with  river  TSS,  suggesting  a  sedi- 
mentation loss.  The  higher  TN:TP  in  the  lakes 
reflected  the  differential  loss  of  TP.  At  low  water 
the  percentage  of  local  water  in  most  lakes  in- 
creased. The  relative  magnitude  of  this  increase 
and  its  effect  on  nutrient  chemistry  depended  on 
the  ratio  of  drainage  basin  area  to  lake  area 
(BA:LA).  Lakes  with  BA:LA  <  20  contained  a 
mixture  of  river  and  local  water  by  the  end  of  the 
low  water  period  with  a  variable  nutrient  composi- 
tion; lakes  with  BA:LA  >  20  contained  primarily 
local  water  with  a  nutrient  composition  similar  to 
that  of  forest  runoff.  Concentrations  of  TP  in  the 
lakes  were  near  the  levels  expected  from  conserva- 
tive mixing,  suggesting  a  partial  recovery  of  TP 
lost  during  high  water.  Levels  of  TN  and  TN:TP 
were  higher  than  those  expected  from  conservative 
mixing,  suggesting  an  additional  source  of  N.  (Au- 
thor's abstract) 
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PHYTOPLANKTON  POPULATION  DYNAM- 
ICS AND  THE  FATE  OF  PRODUCTION 
DURING  THE  SPRING  BLOOM  IN  AUKE 
BAY,  ALASKA, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2L. 
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CYANOPHYTE  BLOOMS:  THE  ROLE  OF 
CELL  BUOYANCY, 

Western   Australia   Univ.,    Nedlands.    Centre    for 

Water  Research. 

S.  E.  Humphries,  and  V.  D.  Lyne. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  1,  p  79-91,  January  1988.  7  fig,  1  tab,  67  ref. 

Descriptors:  'Limnology,  *Model  studies,  ♦Popu- 
lation exposure,  *Eutrophication,  *Cyanophyta, 
♦Cell  Buoyancy,  'Growth,  Population  dynamics, 
Biomass,  Phytoplankton,  Lakes. 

A  one-dimensional  model  of  growth  diffusion  and 
scaling  arguments  showed  that  bloom  formation  in 
epilimnetic  cyanophytes  is  attributable  to  the  pas- 
sive mechanism  of  positive  buoyancy  of  the  cells, 
which  enhances  the  average  exposure  of  the  popu- 
lation to  light.  The  effects  of  interacting  turbulent 
diffusion,  photic  depth,  mixed-layer  depth,  and  di- 
urnal mixed-layer  excursions  on  population  growth 
rate  and  biomass  production  differ  radically  for 
positively  and  negatively  buoyant  cells.  Over  the 
typical  range  of  sinking  and  rising  velocities  for 
lake  phytoplankton  and  the  characteristic  veloci- 
ties of  turbulent  mixing,  the  proportion  of  the 
maximum  achievable  growth  rate  attained  is 
always  greater  for  a  positively  buoyant  species 
until  significant  self-shading  occurs.  The  magni- 
tude of  the  difference  is  determined  by  the  ratio  of 
photic  depth  (Z  sub  p)  to  mixed-layer  depth  (Z  sub 
m);  the  advantages  of  positive  buoyancy  decrease 
as  Z  sub  p  approaches  Z  sub  m.  Results  suggest 
that  a  positively  buoyant  population  is  able  to  track 
diurnal  mixed-layer  excursions  and  thus  to  experi- 
ence a  more  favorable  average  daily  Z  sub  p:Z  sub 
m  ratio  than  is  possible  for  a  negatively  buoyant 
population.  (Author's  abstract) 
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EFFECTS  OF  COMPETITIVE  INTERACTIONS 
ON  THE  BIOMASS  DEVELOPMENT  OF 
PLANKTONIC  AND  PERIPHYTIC  ALGAE  IN 
LAKES, 

Littoral  Ecology  Research  Group,  Dept.  of  Ecolo- 
gy,   Limnology,    P.O.    Box   65,   S-221    00   Lund, 
Sweden. 
L.  A.  Hansson. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  1,  p  121-128,  January  1988.  6  fig,  1  tab,  28  ref. 

Descriptors:  "Limnology,  "Population  dynamics, 
•Biomass,  'Isotope  studies,  'Radioactive  tracers, 
'Cycling  nutrients,  'Algal  growth,  Phosphorus, 
Nutrients,  Phytoplankton,  Trophic  level,  Field 
tests,  Lakes. 

The  influence  of  competitive  interactions  on  bio- 
mass development  of  planktonic  and  periphytic 
algae  was  investigated  in  laboratory  and  field  ex- 
periments. In  the  laboratory  periphytic  algae,  cov- 
ering the  sediment  surface,  reduced  the  outflow  of 
labeled  phosphorus  (33P04(3-))  from  sediment  to 
water.  The  reduced  outflow  caused  a  decrease  in 
phosphorus  content  as  well  as  in  biomass  of  plank- 
tonic algae.  An  enclosure  field  experiment  showed 
that  the  biomass  of  periphyton  decreased  as  the 
density  of  planktonic  algae  increased.  These  results 
suggest  that  periphytic  algae  have  a  competitive 
advantage  with  respect  to  nutrients  released  from 
sediments,  whereas  phytoplankton  are  competitive- 
ly superior  with  respect  to  light.  The  imbalance  in 
competitive  ability  between  the  two  life-forms  pre- 
dicts a  decrease  in  periphytic  and  an  increase  in 
planktonic  algal  biomass  with  increasing  trophic 
state  of  lakes.  This  prediction  was  corroborated 
with  a  field  study  of  Swedish  lakes.  The  investiga- 
tions suggest  that  competitive  interactions  influ- 
ence the  balance  between  planktonic  and  periphy- 
tic primary  production  in  lakes.  (Author's  abstract) 
W88-07469 


SIMULATIONS  OF  THE  WAVES  IN  LAKE 
BOTNEN  CREATED  BY  THE  RISSA  LAND- 
SLIDE, 

University  of  Strathclyde,  Glasgow  (Scotland). 
J.  M.  Townson,  and  Y.  Kaya. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  85,  No.  2,  p  145-160,  March  1988. 
10  fig,  2  tab,  10  ref 

Descriptors:  'Waves,  'Floodwaves,  'Model  stud- 
ies, 'Fluid  mechanics,  'Lake  Botnen,  'Landslides, 
Comparison  studies,  Mathematical  studies, 
Norway,  Surges. 

The  well-known  clay  landslide  at  Rissa  in  Norway 
also  caused  flooding  by  generating  surges  in  Lake 
Botnen.  Physical  and  mathematical  model  investi- 
gations of  these  waves  were  conducted.  A  hydrau- 
lic scale  model  of  Lake  Botnen,  having  a  novel 
slide-action  mechanism,  was  built  in  the  laboratory 
at  the  University  of  Strathclyde.  The  data  obtained 
from  this  physical  model  were  then  used  for  nu- 
merical calculations  at  two  levels  of  grid  resolu- 
tion. Comparisons  were  made  between  physical 
and  numerical  model  results  and  with  available 
field  data.  (Author's  abstract) 
W88-07478 


the  shoreline  of  the  North  American  Great  Lakes. 
The  structural  characteristics  and  performance  of 
this  model  have  been  tested  to  determine  its  validi- 
ty and  reliability  in  producing  water  quality  rat- 
ings. Model  components  were  examined  in  light  of 
the  goals  of  those  who  sponsored  its  development, 
the  concerns  of  water  quality  managers  and  other 
residents  in  ine  Great  Lakes  Basin,  and  by  refer- 
ence to  the  literature  of  water  quality  management. 
The  validity  of  each  component  as  a  partial  meas- 
ure of  water  quality  was  assessed  by  comparing  the 
laboratory  results  of  water  sample  analyses  for 
each  variable  with  the  models's  ratings  for  the 
same  data  sets.  Validity  of  the  U.S. /Canada  Inter- 
national Joint  Commission  and  with  classifications 
based  on  biological  surveys.  Reliability  of  ratings 
was  calculated  statistically  and  expressed  in  terms 
of  confidence  intervals  and  required  sample  size 
for  data  sets  averaged  annually.  Results  of  the 
study  generally  support  the  validity  and  reliability 
of  the  model  as  a  measure  of  average,  annual 
quality  for  nearshore  aquatic  environments  of  the 
Great  Lakes.  However,  recent  publications  and 
new  legislation  necessitate  a  revision  in  the  toxic 
substance  parameters.  (Author's  abstract) 
W88-07537 


WIND  SET-UP  ERROR  IN  MEAN  LAKE 
LEVELS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
T.  E.  Croley. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  223-243,  July   15,    1987.   3   fig,   8  tab,    14  ref. 

Descriptors:  'Lake  level,  'Networks,  'Limnology, 
'Errors,  'Lake  Erie,  'Lake  breezes,  'Wind  tides, 
'Gaging,  'Water  level  fluctuations,  'Mathematical 
analysis,  Thiessen  weights,  Sampling,  Water  level. 

Lake  surfaces  tilt  under  steady  wind  set-up;  down- 
wind water-level  gage  readings  increase  while 
upwind  gage  readings  decrease.  This  gives  an  error 
in  the  mean  (spatial  average)  gage  readings  with 
consequent  error  in  lake  volume  estimates  that  are 
based  on  the  mean  lake  level.  This  error  may  be 
minimized  or  even  eliminated  by  judicious  selec- 
tion of  gage  locations  and  weights  for  averaging. 
The  wind  set-up  errors  in  computed  mean  lake 
levels  are  estimated  from  linearized  hydrodynamic 
shallow-water  equations  applied  to  Lake  Erie  for 
historical  and  current  gage  networks.  Observations 
of  maximum  unit  error  (that  results  from  a  unit 
wind  stress)  with  each  of  the  historical  networks 
and  with  the  current  network  are  consistent  with 
lake  orientation  and  network  placement  consider- 
ations. Optimum  network  gage  selections  are  made 
from  the  sixteen  available  Lake  Erie  gages  to  mini- 
mize the  mean  square  set-up  error  estimated  over 
one  season's  wind  data,  the  mean  square  total  error 
estimated  from  daily  data  for  twelve  years,  and  the 
mean  square  total  error  with  constraints  on  the 
network  size.  It  is  not  possible  to  eliminate  wind 
set-up  errors  in  mean  lake  levels  with  the  con- 
straint that  Thiessen  weights  be  used  (although 
errors  can  be  kept  quite  small).  Without  this  con- 
straint, however,  wind  set-up  errors  can  be  elimi- 
nated from  mean  lake  level  computations.  This 
allows  selection  of  weights  that  minimize  other 
types  of  errors.  (Author's  abstract) 
W88-07512 


EVALUATION  OF  THE  GREAT  LAKES  NEAR- 
SHORE  INDEX, 

Dept.  of  Environmental  Health,  College  of  Public 

Health,    P.O.    Box   26901,    Oklahoma   City,   OK 

73190. 

L.  J.  Schierow,  and  G.  Chesters. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  269- 

277,  March  1988.  7  tab,  44  ref. 

Descriptors:  'Lakes,  'Water  quality  control, 
'Great  Lakes,  'Water  pollution  effects,  'Data  in- 
terpretation, Model  studies,  Great  Lakes  Near- 
shore  Index,  Aquatic  habitats,  Habitats. 

The  Great  Lakes  Nearshore  Index  is  a  model  de- 
signed to  evaluate  overall  quality  of  aquatic  envi- 
ronments in  3-km  segments  of  mixing  zones  along 


NITRIFICATION     IN     ONTARIO     STREAM 
SEDIMENTS, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
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PHOSPHORUS  RELEASE  FROM  THE  PEATY 
SEDIMENTS  OF  THE  LOOSDRECHT  LAKES 
(THE  NETHERLANDS), 

Limnological     Institute,     Vijverhof     Laboratory 

Rijksstraatweg    6,    3631    AC    Nieuwersluis,    The 

Netherlands. 

For   primary   bibliographic   entry   see   Field    5G. 
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FAILURE  OF  SPRING  TURNOVER  IN  ONON- 
DAGA LAKE,  NY,  U.S.A., 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07591 

IN  SITU  COMPARTMENTATION  AND  BIO- 
MAGNIFICATION  OF  CHROMIUM  AND 
MANGANESE  IN  INDUSTRIALLY  POLLUTED 
HUSAINSAGAR  LAKE,  HYDERABAD,  INDIA, 

Dept.  of  Microbiology,  Osmania  Univ.,  Hydera- 
bad, 500  007,  India. 

For  primary  bibliographic  entry  see  Field  5B. 
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REGIONAL  PATTERNS  OF  SULFUR  RETEN- 
TION IN  WATERSHEDS  OF  THE  EASTERN 
U.S., 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-07609 


EFFECTS  OF  SEDIMENT  AND  CONTAMI- 
NATED SEDIMENT  ON  STRUCTURAL  AND 
FUNCTIONAL  COMPONENTS  OF  EXPERI- 
MENTAL STREAM  ECOSYSTEMS, 

National  Fisheries  Contaminant  Research  Center. 

Columbia,  MO. 

For  primary  bibliographic  entry  see  Field  5C. 
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DEPRESSION  OF  PRIMARY  PRODUCTION 
BY  HUMIC  MATTER  AND  SUSPENDED  SEDI- 
MENT IN  LIMNOCORRAL  EXPERIMENTS 
AT  SOUTHERN  INDIAN  LAKE,  NORTHERN 
MANITOBA, 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
S.  J.  Guildford,  F.  P.  Healey,  and  R.  E.  Hecky. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences  CJFSDX,    Vol.    44,    No.    8.    p    1408-1417, 
August,  1987.  5  fig,  5  tab,  35  ref. 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Descriptors:  •Primary  productivity,  'Suspended 
sediments,  'Field  tests.  *Humic  acids,  "Decompos- 
ing organic  matter,  'Manitoba,  'Lakes,  Ecology, 
Productivity,  Sediments,  Environment,  Aquatic 
environment.  Plankton,  Phytoplankton,  Aquatic 
plants,  Soil  types.  Clays,  Phosphorus,  Biomass,  Ni- 
trogen, Iron,  Heavy  metals. 

Eroding  and  flooded  shoreline  materials  were 
added  to  a  series  of  limnocorrals  in  Southern 
Indian  Lake,  northern  Manitoba  to  simulate  their 
effects  on  the  phytoplankton  following  impound- 
ment of  the  lake.  Inorganic  clays  depressed  pri- 
mary productivity  and  phytoplankton  biomass  but 
relieved  phosphorus  deficiency.  These  effects  ap- 
peared to  be  primarily  due  to  reduction  of  light 
penetration;  release  of  available  phosphorus  was 
small.  Organic  moss-peat  material  initially  in- 
creased and  then  lowered  primary  productivity 
and  biomass,  while  phosphorus  deficiency  was 
lowered.  The  initial  stimulation  could  be  traced  to 
the  release  of  soluble  nitrogen  and  phosphorus. 
Enrichment  experiments  indicated  that  the  depres- 
sion was  due  to  the  binding  of  iron  or  some  other 
metal  by  dissolved  humic  material.  Responses  of 
phytoplankton  in  the  lake  could  be  understood  as  a 
composite  of  responses  seen  in  the  limnocorrals  to 
the  two  eroding  shoreline  materials.  (Author's  ab- 
stract) 
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LATENT  EFFECTS  OF  PULSE  EXPOSURE  TO 
ALUMINUM  AND  LOW  PH  ON  SIZE,  IONIC 
COMPOSITION,  AND  FEEDING  EFFICIENCY 
OF  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  ALEVINS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
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EMPIRICAL  MODELS  OF  FISH  RESPONSE 
TO  LAKE  ACIDIFICATION, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECTS  OF  SNOW  AND  ICE  ON  THE 
ANNUAL  CYCLES  OF  HEAT  AND  LIGHT  IN 
SAQVAQJUAC  LAKES, 

Department   of  Fisheries   and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
H.  E.  Welch,  J.  A.  Legault,  and  M.  A.  Bergmann. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences  CJFSDX,    Vol.   44,   No.    8,   p    1451-1461, 
August,    1987.    14   fig,    1    tab,   32   ref,    1    append. 

Descriptors:  'Snow  cover,  'Ice  cover,  'Annual 
distribution,  'Saqvaqjuac  lakes,  'Arctic  zone, 
'Heat,  'Light  penetration,  Distribution,  Climatic 
zones,  Temperature,  Stratification,  Thermal  strati- 
fication. Heat  budget,  'Lakes,  Latent  heat,  Flow, 
Heat  flow,  Ice  thickness,  Lake  ice,  Nutrients. 

The  annual  cycles  of  temperature,  ice  and  snow 
cover,  and  light  are  described  for  small  Saqvaqjuac 
lakes  on  the  northwest  coast  of  Hudson  Bay 
Summer  thermal  stratification  occurred  but  was 
not  persistent.  Annual  heat  budgets  were  slightly 
higher  than  for  temperate  lakes  and  increased  with 
increasing  mean  depth;  latent  heat  of  fusion  consti- 
tuted one  half  to  one  third  of  the  total  heat  flow. 
Ice  thickness  reached  a  maximum  of  1.6-2.2  m, 
depending  upon  winter  snow  cover,  and  a  thin 
layer  (5  cm)  of  white  ice  occurred  in  some  years. 
Ice-out  was  a  partial  function  of  mean  June  tem- 
perature. The  open-water  season  lasted  2-3  mo. 
Light  attenuation  through  white  and  candled  ice, 
snow,  and  water  was  measured.  About  28%  of  the 
annual  surface  irradiance  penetrated  the  unfrozen 
water,  about  half  that  which  would  have  been 
absorbed  under  ice-free  conditions.  Extinction  co- 
efficients were  inversely  correlated  with  mean 
depth  and  positively  correlated  with  nutrient 
status.  (Author's  abstract) 
W88-07641 


ROLE  OF  SPHAGNUM  FIMBRIATUM  IN  SEC- 
ONDARY SUCCESSION  IN  A  ROAD  SALT  IM- 
PACTED BOG, 


Indiana   Dunes   National   Lakeshore,   Porter,   IN. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07643 


SUSPENDED  SPAWNING  CANS  FOR  CHAN- 
NEL CATFISH  IN  A  SURFACE-MINE  LAKE, 

Fisheries  Research  Laboratory,  Southern   Illinois 
University,  Carbondale,  Illinois  62901,  USA. 
For  primary  bibliographic  entry  see  Field  81. 
W88-07662 


RELATIONSHIPS  OF  PHYSICAL  AND  CHEM- 
ICAL CONDITIONS  TO  SPECIES  DIVERSITY 
AND  DENSITY  OF  GASTROPODS  IN  ENG- 
LISH LAKES, 

Department  of  Science,  Crewe  and  Alsager  Col- 
lege of  Higher  Education,  Crewe,  Cheshire  CW1 
1DU,  England. 

A.  A.  Savage,  and  G.  M.  Gazey. 
Biological  Conservation  BIOCOK,  Vol.  42,  No.  2, 
p  95-1 13,  1987.  5  fig,  4  tab,  24  ref,  append. 

Descriptors:  'Physical  properties,  'Chemical  prop- 
erties, 'Population  density,  'Limnology,  'Species 
diversity,  'Gastropods,  'Lakes,  'Aquatic  environ- 
ment, Environment,  Density,  Species  composition, 
Ecology,  Organic  matter,  Regression  analysis,  Cal- 
cium, Magnesium,  Sodium,  Sulfates,  Ions,  Model 
studies,  Conservation,  Water  conservation,  Eng- 
land. 

The  qualitative  and  quantitative  species  composi- 
tion of  the  communities  of  gastropods  in  10  repre- 
sentative meres  in  the  North  West  Midlands,  Eng- 
land are  described  and  shown  to  differ  significant- 
ly. Environmental  data  were  estimated  on  water 
chemistry,  percentage  organic  matter  in  the  sub- 
strata, mere  area,  and  altitude.  The  data  matrix  was 
examined  by  regression  analysis.  Conductivity 
shows  significant  positive  correlations  with  calci- 
um, magnesium,  sodium,  and  sulfate  ions,  while 
there  is  a  significant  negative  correlation  with  alti- 
tude. The  total  individuals  per  mere  of  gastropods 
show  the  most  significant  positive  correlation  with 
calcium  ions,  while  species  per  mere  (species  diver- 
sity) are  similarly  correlated  with  calcium  +  area 
+  percentage  organic  matter.  These  results  are 
compared  with  data  from  58  North  West  Midlands 
meres  and  43  Lake  District  tarns  and  lakes.  The 
relationships  demonstrated  are  used  to  develop  a 
procedural  and  predictive  model  which  facilitates 
the  choice  of  water  bodies  for  conservation.  (Au- 
thor's abstract) 
W88-07669 


ENVIRONMENTAL  DEGRADATION  IN  THE 
PANTANAL  ECOSYSTEM, 

Laboratorio  de  Zoologica  e  Ecologia  Animal,  De- 

partamento  de  Biologia  Animal,  Universidase  de 

Brasilia,  Brasilia,  DF,  70910,  Brazil. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07671 


ALGAE  WITH  A  TASTE  FOR  THE  UNUSUAL, 

School  of  Science  at  the  University  of  Bucking- 
ham, England. 
A.  Brook. 

New  Scientist  NWSCAL,  Vol.  115,  No.  1577,  p 
55-57,  September,  1987. 

Descriptors:  'Desmids,  'Bogs,  'Algae,  'Plant 
physiology,  Aquatic  habitats,  Chlorophyta,  Lakes, 
Aquatic  plants,  Wetlands,  Acidic  water,  Microsco- 
py,  Calcium,   Barium,   Heavy   metals,   Strontium. 

The  form  and  function  of  desmids,  green  algae  of 
upland  lakes,  are  reviewed.  The  greatest  variety  of 
desmids  lives  in  the  pools  and  hollows  scattered 
throughout  the  blanket  bog,  and  are  also  common 
at  the  edges  and  on  the  organic  sediments  at  the 
bottom  of  lakes,  lochs,  and  tarns.  Some  may  be 
carried  into  open  water  to  form  part  of  free-float- 
ing plankton.  Their  single  cells  survive  freezing 
and  can  live  in  the  dark  for  three  months  or  more, 
retaining  their  green  color.  The  morphology  of  the 
cells  is  discussed,  including  the  microstructure  of 
the  cytoplasm.  Desmids  exhibit  some  unusual 
chemical  traits,  as  shown  by  analysis  of  the  crystals 
found   in  some  species.   Results  are  presented  of 


scanning  electron  microscope  studies  of  the  barium 
sulfate  crystals  of  desmids.  These  crystals  are 
mainly  rectangular  or  rhomboidal,  and  can  be 
three  microns  across.  Preliminary  work  with  mi- 
croprobe  analysis  has  also  begun  to  cast  light  on 
the  composition  of  the  mucilage  sheath  around  the 
cells;  this  contains  potassium,  iron,  and  sulfur,  with 
traces  of  copper,  zinc,  strontium,  and  phosphorus. 
The  importance  of  preserving  the  bog  habitat  is 
emphasized.  (Doria-PTT) 
W88-07675 


CHESAPEAKE  BAY  DATA  BASE:  DOCUMEN- 
TATION OF  HISTORICAL  DATA  IN  THE 
LOWER  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-07736 


MONITORING  OF  DOWNSTREAM  SALMON 
AND  STEELHEAD  AT  FEDERAL  HYDRO- 
ELECTRIC FACILITIES  - 1986, 

National  Marine  Fisheries  Service,  Portland,  OR. 
Northwest  Region. 

R.  C.  Johnsen,  L.  A.  Wood,  and  W.  W.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-O09922. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Annual  Report  No.  DOE/BP/20733-2,  December 
1986.  47  p,  2  fig,  1  tab,  6  ref,  3  append.  DOE 
Contract  No.  DE-AI-79-85BP20733. 

Descriptors:  'Salmon,  'Fish  migration,  *Dam  ef- 
fects, 'Washington,  Smolt,  Migration,  Lower 
Granite  Dam,  Lower  Monumental  Dam,  Ecologi- 
cal effects,  McNary  Dam,  John  Day  Dam,  Bonne- 
ville Dam,  Dams,  Fish  populations,  Fish  behavior. 

The  1986  smolt  monitoring  project  of  the  National 
Marine  Fisheries  Service  provided  data  on  the 
seaward  migration  of  juvenile  salmon  and  steel- 
head  at  Lower  Granite,  Lower  Monumental, 
McNary,  John  Day,  and  Bonneville  Dams.  At 
Lower  Monumental  Dam,  sampling  provided  data 
for  an  indication  of  smolt  passage  by  species,  and 
for  comparison  with  the  hydroacoustics  passage 
index.  To  secure  these  data,  it  was  necessary  to 
monitor  and  index  smolt  passage  at  the  three  major 
sites.  This  involved:  (1)  the  systematic  sampling  of 
the  smolt  migration  from  5  April  to  24  July  at 
Lower  Granite  Dam,  26  March  to  26  September  at 
McNary  Dam,  and  28  March  to  30  October  at 
John  Day  Dam;  (2)  recovering  and  recording 
brands;  and  (3)  daily  reporting  of  all  pertinent  fish 
capture  and  river  flow  data  for  passage  estimates 
and  travel  indices  to  the  NMFS  (National  Marine 
Fisheries  Service)  Fish  Passage  Data  Information 
System  (FPDIS)  for  the  Fish  Passage  Center.  Rec- 
ommendations from  this  study  include:  (1)  Coordi- 
nation of  all  activities  affecting  sampling/monitor- 
ing with  those  individuals  or  groups  directly  in- 
volved in  the  sampling  process  continues  to  be  of 
major  importance.  Where  multi-agency  programs 
interact  at  one  site,  coordination  is  essential  if  each 
unit  is  to  achieve  its  goals  effectively;  (2)  The  best 
achievable  brand  quality  at  time  of  release  must 
remain  as  a  high  priority  consideration;  and  (3)  A 
more  simplified  means  of  identifying  the  discharge 
from  PH  (powerhouse)  1  and  PH  2  at  Bonneville 
Dam  would  be  very  helpful  for  future  data  report- 
ing. (Lantz-PTT) 
W88-07745 


TEMPORAL  VARIATION  IN  REGULATION 
OF  PRODUCTION  IN  A  PELAGIC  FOOD  WEB 
MODEL, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

S.  M.  Bartell,  A.  L.  Brenkert,  R.  V.  O'Neill,  and 
R.  H.  Gardner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-008803. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8703144-1,  (1987).  40  p,  7  fig, 
3  tab,  52  ref.  EPA  Contract  No.  DW899306009-01- 
0,  NSF  Grant  No.  BSR-8315185,  and  DOE  Con- 
tract No.  DE-AC05-84OR21400. 
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WATER  CYCLE— Field  2 


Descriptors:  "Temporal  variation,  'Food  chains, 
*Phytoplankton,  'Model  studies,  Temperature, 
Algae,   Light   intensity,   Fish  food,  Zooplankton. 

Current  perspectives  on  processes  that  structure 
phytoplankton  assemblages  emphasize  either  prea- 
daptation to  specific  conditions  for  optimal  growth 
and  associated  competitive  interactions  or  preda- 
tor-prey interactions.  Interest  has  rekindled  in  the 
ability  of  competition  theory  to  explain  patterns  of 
species  replacement  in  phytoplankton.  Competition 
theory  posits  that  differential  rates  of  use  of  essen- 
tial nutrients,  relative  to  rates  of  their  supply, 
confer  advantages  in  growth  rate  to  different  algal 
species.  Changes  in  algal  community  structure  that 
result  from  competition  alter  the  food  course  to 
consumer  populations.  Changes  in  the  composition 
of  higher  trophic  level  may  ultimately  occur.  From 
this  perspective,  the  food  web  appears  structured 
from  the  "bottom-up'  in  relation  to  spatial  and 
temporal  variability  in  light  intensity,  temperature, 
and  resource  availability.  Alternatively,  regulation 
of  community  structure  may  be  'top-down'.  Selec- 
tive feeding  by  omnivorous  fishes,  planktivorous 
fishes,  and  zooplankton  can  cascade  through  lower 
trophic  levels,  ultimately  determining  the  commu- 
nity structure  of  the  phytoplankton.  The  implica- 
tions of  differential  resource  use  and  predator-prey 
relations  in  a  seasonal  environment,  formalized  as  a 
pelagic  food  web  model,  on  temporal  changes  in 
the  relative  importance  of  bottom-up  and  top- 
down  structuring  of  the  phytokplankton.  Detailed 
analyses  of  the  model's  behavior  were  used  to 
identify  periods  when  control  of  production  shifted 
from  interspecific  interactions  among  the  phyto- 
plankton to  cascading  trophic  interactions.  (Lantz- 
PTT) 
W88-07746 


MEASUREMENT  OF  RECOVERY  IN  LAKES 
FOLLOWING  PHOSPHATE  MINING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07758 


NATIONAL  SURFACE  WATER  SURVEY: 
WESTERN  LAKE  SURVEY-PHASE  I,  DATA 
BASE  DICTIONARY, 

Science    Applications    International    Corp.,    Oak 

Ridge,  TN. 

P.  Kanciruk,  M.  Gentry,  R.  McCord,  L.  Hook, 

and  J.  Eilers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011956. 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

Report    No.    ORNL/TM-10307.     Environmental 

Sciences  Division  Publication  No.  2838,  May  1987. 

77  p,  16  tab,  20  ref.  EPA  Contract  No.  40-1441-84. 

Descriptors:  *Lakes,  *Lake  classification,  *Data 
storage  and  retrieval,  "Hydrologic  data,  ♦Limnolo- 
gy, "Surveys,  Chemical  properties,  Alkalinity, 
Acid  rain,  Databases,  Computer  programs. 

The  Western  Lake  Survey-Phase  I  (WLS-I),  con- 
ducted in  the  fall  of  1985,  was  the  second  part  of  a 
U.S.  EPA  field  sampling  effort  known  as  the  Na- 
tional Surface  Water  Survey.  The  WLS-I  followed 
the  Eastern  Lake  Survey-Phase  I,  which  was  con- 
ducted in  the  fall  of  1984  and  included  the  north- 
eastern, southeastern,  and  upper  midwestern  re- 
gions of  the  United  States.  Both  surveys  were 
designed  to  quantify  synoptically  the  lake  chemis- 
try in  areas  of  the  United  States  where  the  majori- 
ty of  lakes  were  expected  to  exhibit  low  alkalinity. 
These  surveys  were  conducted  as  part  of  the  Na- 
tional Acid  Precipitation  Assessment  Program. 
The  survey  involved  a  three-month  field  effort  in 
which  720  probability  sample  lakes  and  32  special 
interest  lakes  in  the  western  regions  of  the  United 
States  were  sampled.  This  data  dictionary  de- 
scribes the  EPA's  database.  A  description  of  the 
purpose,  design,  and  results  of  the  survey  is  con- 
tained in  the  two-volume  report  on  the  WLS-I. 
This  dictionary  does  not  report  the  results  of  the 
survey  nor  does  it  describe  its  purpose,  design,  or 
protocols.  The  purpose  of  the  database  dictionary 
is  to  provide  data  managers  and  programmers  with 
the  information  necessary  to  transfer  the  WLS-I 
data  accurately  to  their  own  computer  systems. 
(Lantz-PTT) 


W88-07760 


NATURAL  PROPAGATION  AND  HABITAT 
IMPROVEMENT,  VOLUME  II  -  IDAHO: 
ANNUAL  AND  FINAL  REPORTS,  1985. 

Bonneville  Power  Administration,  Div.  of  Fish 
and  Wildlife. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009928. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP-725.  316  p. 

Descriptors:  *Idaho,  *Lochsa  River,  "Eldorado 
Creek,  "Upper  Crooked  Creek,  "Clearwater  River, 
"Camas  Creek,  Meyers  Cove,  "Anadromous  fish, 
Fish  conservation,  Fish  passages,  Surveys,  Fish 
populations,  Costs,  Fish  establishment,  Ecosys- 
tems, Fisheries. 

In  1984,  the  Clearwater  National  Forest  and  Bon- 
neville Power  Administration  entered  into  a  con- 
tractual agreement  to  identify  potential  enhance- 
ment projects  for  anadromous  fish  in  the  Clearwa- 
ter River  Basin.  The  primary  objectives  of  this 
project  were  to  survey  potential  streams  and  iden- 
tify opportunities  to  mitigate  the  effects  of  past  and 
present  influences.  Selected  tributaries  of  the 
Lochsa  River  were  determined  to  be  suitable  for 
this  type  of  project.  This  report  presents  a  group  of 
related  studies  concerning  these  tributaries  and 
nearby  systems,  which  include:  (1)  Lochsa  River 
(Walde  Creek,  Lower  Fish  Creek,  Deadman 
Creek,  and  Boulder  Creek);  (2)  Eldorado  Creek; 
(3)  Upper  Crooked  Fork;  (4)  South  Fork  Clearwa- 
ter River;  and  (5)  Camas  Creek.  (See  W88-07764 
thru  W88-07770)  (Lantz-PPT) 
W88-07763 


Lakes — Group  2H 

fish,    "Fish   conservation,   Surveys,    Fish   popula- 
tions, Costs,  Fish  establishment,  Ecosystems. 

In  1984,  under  the  auspices  of  the  Northwest 
Power  Act,  the  Clearwater  National  Forest  and 
Bonneville  Power  Administration  entered  into  a 
contractual  agreement  to  identify  potential  en- 
hancement projects  for  anadromous  fish  in  the 
Clearwater  River  Basin.  The  Lochsa  River  and  its 
tributaries  provide  excellent  opportunities  for  such 
a  project.  The  primary  objectives  of  this  project 
were  to  survey  potential  streams  and  identify  op- 
portunities to  mitigate  the  effects  of  past  and 
present  influences.  Data  was  collected  and  ana- 
lyzed to  determine  the  source  of  local  impacts,  the 
extent  and  severity  of  the  impacts,  the  feasibility  of 
eliminating  and/or  mitigating  these  impacts,  and 
identifying  potential  improvement  areas  geared  to- 
wards improving  the  productive  capability  of  the 
system.  Three  drainages  were  identified  as  possess- 
ing prime  opportunities  for  mitigation  practices. 
They  are  Squaw  Creek;  Doe  Creek,  a  tributary  of 
Squaw  Creek;  and  Papoose  Creek.  A  mitigation 
plan  was  developed  which  outlines  proposed  habi- 
tat enhancement  structure  types,  their  locations, 
and  the  cost  of  implementation  of  the  proposal. 
(See  also  W88-07763)  (Author's  abstract) 
W88-07765 


ELDORADO  CREEK:  A  PLAN  FOR  ENHANCE- 
MENT OF  KEY  ANADROMOUS  FISH  HABI- 
TAT IN  THE  CLEARWATER  RIVER  BASIN, 

Clearwater  National  Forest,  Pierce  Ranger  Dis- 
trict. 

For  primary  bibliographic  entry  see  Field  81. 
W88-07767 


WALDE,  DEADMAN,  LOWER  FISH,  AND 
BOULDER  CREEKS  ANADROMOUS  FISH 
HABITAT  SURVEY  AND  ENHANCEMENT 
PLAN, 

Clearwater  National  Forest.  Lochsa  District. 
D.  E.  Talbert,  and  F.  A.  Espinosa. 
IN:   Natural    Propagation   and   Habitat    Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  p  1-24,  6  fig,  1  tab,  8  ref,  append.  DOE 
Contract  No.  DE-AI79-84BP16121. 

Descriptors:  "Walde  Creek,  "Lower  Fish  Creek, 
"Deadman  Creek,  "Boulder  Creek,  "Lochsa  River, 
"Idaho,  "Anadromous  fish,  Fish  conservation,  Sur- 
veys, Fish  populations,  Costs,  Fish  establishment, 
Ecosystems. 

In  1984,  the  Clearwater  National  Forest  and  Bon- 
neville Power  Administration  entered  into  a  con- 
tractual agreement  to  identify  potential  enhance- 
ment projects  for  anadromous  fish  in  the  Clearwa- 
ter River  Basin.  The  primary  objectives  of  this 
project  were  to  survey  potential  streams  and  iden- 
tify opportunities  to  mitigate  the  effects  of  past  and 
present  influences.  Selected  tributaries  of  the 
Lochsa  River  were  determined  to  be  suitable  for 
this  type  of  project.  Four  Lochsa  River  tributaries 
on  the  Lochsa  Ranger  District  were  identified  as 
candidates  for  habitat  mitigation.  These  streams 
were  Walde,  Deadman,  Lower  Fish,  and  Boulder 
Creeks.  These  streams  were  surveyed  and  analyzed 
to  determine:  (1)  limiting  factors  to  fish  produc- 
tion; (2)  the  extent  and  severity  of  these  limitations; 
and  (3)  the  feasibility  of  eliminating  and/or  mitigat- 
ing these  factors.  A  plan  was  developed  to  display 
appropriate  projects  and  costs  associated  with  miti- 
gating the  impacts  of  identified  limiting  factors  on 
fish.  (See  also  W88-07763)  (Author's  abstract) 
W88-07764 


LOCHSA    RIVER   TRIBUTARIES    ENHANCE- 
MENT PROPOSAL, 

Clearwater  National  Forest. 
R.  P.  Kramer,  G.  C.  Seloske,  and  F.  A.  Espinosa. 
IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  Final  Report  FY  1985  through  1986.  p 
25-91,  7  fig,  13  tab,  9  ref,  4  append.  DOE  Contract 
No.  DE-AI79-84BP16121,  Project  No.  84-31. 

Descriptors:  "Lochsa  River,  "Squaw  Creek,  "Doe 
Creek,    "Papoose    Creek,    "Idaho,    "Anadromous 


UPPER  CROOKED  FORK  FISH  BARRIER  RE- 
MOVAL, 

Clearwater  National  Forest. 

For  primary  bibliographic  entry  see  Field  81. 

W88-07768 


SOUTH  FORK  CLEARWATER  RIVER  HABI- 
TAT ENHANCEMENT:  ANNUAL  REPORT  - 
1985, 

Nezperce  National  Forest. 
D.  Hair,  and  R.  Stowell. 

IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  March  1986.  p  260-282,  6  fig,  2  tab, 
append.  DOE  Contract  No.  DE-AI79-84BP16475, 
Project  No.  84-5. 

Descriptors:  "Clearwater  River.  "Anadromous 
fish,  "Fish  passages,  "Red  River,  "Idaho,  Fisheries, 
Fish  hatcheries,  Salmon,  Channels,  Newsome 
Creek,  Habitats. 

In  1927  a  dam  was  constructed  on  the  South  Fork 
of  the  Clearwater  River  at  Harpster,  which  totally 
eliminated  anadromous  fish  runs  into  this  impor- 
tant spawning  and  rearing  habitat.  In  1935  a  fish 
ladder  was  constructed  at  the  dam  but  was  report- 
edly only  minimally  successful.  In  1962  the  dam 
was  completely  removed.  By  this  time,  however, 
the  anadromous  runs  had  been  eliminated  from  the 
drainage.  Idaho  Fish  and  Game  began  a  program 
of  reintroduction  of  anadromous  salmonids  in  1962. 
Hatching  channels  were  constructed  on  Red  River 
at  the  Red  River  Ranger  Station  and  on  Crooked 
River  near  Orogrande.  These  were  stocked  annual- 
ly with  eyed  eggs.  Species  stocked  varied  and 
included  coho  salmon,  chinook  salmon  and  steel- 
head.  The  Crooked  River  channel  was  abandoned 
several  years  ago  when  the  lease  on  private  land 
terminated;  however,  the  Red  River  Channel  has 
continued  in  operation.  Most  of  the  recent  use 
(1978-1983)  has  been  with  steelhead.  In  1977  Idaho 
Fish  and  Game  constructed  a  rearing  pond  at  Red 
River  which  is  used  to  rear  200,000  -  300,000 
spring  chinook  salmon  annually.  The  pond  is 
stocked  with  fry  in  the  spring.  After  rearing  in  the 
pond  over  the  summer,  a  portion  are  marked  and 
all  are  released  into  Red  River  at  the  pond  site. 
The  USFS  began  a  program  of  active  habitat  im- 
provement in  the  Red  River,  Crooked  River,  and 
Newsome  Creek  drainage  systems  in  1980.  These 
efforts  are  continuing  on  an  annual  basis  utilizing 
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Forest  Service  funding.  Since  the  Bonneville 
Power  Administration  (BPA)  project  proposal  has 
been  approved,  the  Red  River  District  has  directed 
its  emphasis  to  the  South  Fork  of  Red  River,  and 
the  Elk  City  District  has  concentrated  on  New- 
some  Creek.  These  projects  will  complement  the 
BPA  work  being  carried  out  in  Red  River  and 
Crooked  River.  The  USFS  contribution  to  the 
rehabilitation  of  the  South  Fork  Clearwater  system 
was  $7,800  in  1983,  $30,157  in  1984,  $96,347  in 
1985,  and  is  projected  to  be  $120,000  in  1986.  (See 
also  W88-07763)  (Lantz-PTT) 
W88-07769 


CAMAS  CREEK  (MEYERS  COVE)  -  ANADRO- 
MOUS  SPECIES  HABITAT  IMPROVEMENT 
PLAN, 

B.  E.  May,  and  R.  W.  Rose. 

IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  p  283-316,  8  fig,  7  tab,  10  ref.  DOE 
Contract  No.  DE-AI79-84BP16475,  Project  No. 
84-23. 

Descriptors:  'Camas  Creek,  *Idaho,  *Meyers 
Cove,  'Management  planning,  'Fish  management, 
Costs,  Monitoring,  Fisheries,  Anadromous  fish. 
Fish  hatcheries,  Salmon,  Habitats,  Spawning. 

An  analysis  of  potential  enhancement  and  manage- 
ment options  designed  to  improve  instream  and 
riparian  zone  conditions  in  the  Meyers  Cove  area 
of  Camas  Creek,  is  given.  The  efforts  expended 
will  contribute  to  improvement  of  anadromous 
species  spawning,  incubation  and  rearing  habitat. 
Potential  production  increases  would  provide 
some  compensation  for  hydropower  effects  in 
other  areas  of  the  Columbia  River  basin.  The  over- 
all project  has  been  divided  into  two  separate  but 
interrelated  phases.  This  first  phase  is  designed  to 
provide  an  assessment  of  enhancement  options, 
potential  schedules,  and  costs  associated  with  the 
enhancement  options.  The  second  phase  will  in- 
volve implementation  of  actual  enhancement  meas- 
ure and  associated  monitoring  to  verify  fish  re- 
sponse. The  combined  phases  are  intended  to  meet 
the  stated  project  goal,  which  is  to  improve  ripari- 
an and  instream  conditions  of  Camas  Creek  in  the 
Meyers  Cove  area  to  increase  spring  chinook  and 
steelhead  trout  spawning  and  rearing  production 
potential.  To  assist  in  achieving  this  goal,  this 
feasibility  and  design  phase  was  funded,  in  part,  by 
the  Bonneville  Power  Administration  (BPA).  The 
project  is  a  cooperative  effort  involving  the  U.S. 
Forest  Service,  Idaho  Department  of  Fish  and 
Game  (IDFG),  and  the  BPA.  (See  also  W88- 
07763)  (Lantz-PTT) 
W88-07770 


COLOR    INFRARED    VIDEO    MAPPING    OF 
UPLAND  AND  WETLAND  COMMUNITIES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07782 


AGRICULTURAL  MANAGEMENT  PRAC- 
TICES AND  THE  INTEGRITY  OF  INSTREAM 
BIOLOGICAL  HABITAT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5G. 
W88-07836 


SOLID/SOLUTION  INTERACTION:  THE 
EFFECT  OF  CARBONATE  ALKALINITY  ON 
ADSORBED  THORIUM, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

B.  D.  LaFlamme,  and  J.  W.  Murray. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  2,  p  243-250,  February  1987.  6  fig,  2 
tab,  27  ref. 

Descriptors:  'Lakes,  'Saline  Lakes,  'Limnology, 
'Thorium,  'Alkalinity,  'Alkaline  water,  'Goeth- 
ite,  'Solubility,  Seawater,  Comparison  studies, 
Ionic  strength,  Adsorption,  Hydrogen  ion  concen- 
tration, Chemical  properties,  Washington,  Carbon- 
ate. 


Elevated  activities  of  dissolved  Th  have  been 
found  in  Soap  Lake,  an  alkaline  lake  in  Eastern 
Washington.  Dissolved  super  232  Th  ranges  from 
less  than  0.001  to  4.9  dpm/1  compared  with  about 
0.000013  dpm/1  in  sea  water.  The  enhanced  activi- 
ty in  the  lake  coincides  with  an  increase  in  carbon- 
ate alkalinity.  Experiments  were  conducted  to 
evaluate  the  effect  of  pH,  ionic  strength  and  car- 
bonate alkalinity  on  Th  adsorption  on  goethite. 
Thorium  (10  to  the  minus  13th  power  M  total)  in 
the  presence  of  5.22  mg/1  alpha-FeOOH  and  0.1  M 
NaNo3  has  an  adsorption  edge  from  pH  2-5.  At  pH 
9.0  plus  or  minus  0.6  the  percent  Th  absorbed  on 
the  solid  began  to  decrease  from  100%  at  100  meq/ 
1  carbonate  alkalinity  and  exhibited  no  adsorption 
above  300  meq/1.  The  experimental  data  modeled 
to  obtain  the  intrinsic  adsorption  equilibrium  con- 
stants for  Th  hydrolysis  species.  These  adsorption 
constants  were  incorporated  in  the  model  to  inter- 
pret the  observed  effect  of  carbonate  alkalinity  on 
Th  adsorption.  There  are  two  main  effects  of  the 
alkalinity.  To  a  significant  degree  the  decrease  in 
Th  adsorption  is  due  to  competition  of  HC03(-) 
and  C03(2-)  ions  for  surface  sites.  Dissolved  Th 
carbonate  complexes  also  contribute  to  the  in- 
crease of  Th  in  solution.  (Author's  abstract) 
W88-07923 


DIAGENETIC  CHANGES  OF  LIGNIN  COM- 
POUNDS IN  A  MORE  THAN  0.6  MILLION- 
YEAR-OLD  LACUSTRINE  SEDIMENT  (LAKE 
BIWA,  JAPAN), 

Tokyo    Metropolitan    Univ.     (Japan).     Dept.     of 

Chemistry. 

R.  Ishiwatari,  and  M.  Uzaki. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  2,  p  321-328,  February  1987.  4  fig,  3 

tab,  20  ref. 

Descriptors:  'Diagenesis,  'Lakes,  'Oligotrophic 
lakes,  'Lake  Sediments,  'History,  'Geologic  time, 
'Lignin,  'Organic  compounds,  Lake  Biwa,  Japan. 

A  vertical  profile  of  lignin  in  the  upper  700  m  layer 
of  a  1400  m  sediment  core  of  Lake  Biwa,  an 
oligotrophic  freshwater  lake  in  Japan,  was  deter- 
mined using  a  CuO  oxidative  degradation  method. 
The  results  indicated  that  lignin  is  found  through- 
out the  core,  demonstrating  lignin  to  be  very  stable 
for  over  0.6  million  years.  Moreover,  the  upper 
250  m  (approx.  0.6  million  years  old)  segment  of 
the  sediment  core  was  investigated  to  determine 
the  apparent  long-term  degradation  rate  of  lignin. 
A  downward  lignin  concentration  decrease  is  ob- 
served over  the  upper  250  m  of  the  core  which 
corresponds  to  a  calculated  half-life  of  at  least 
approx.  400,000  years  assuming  that  the  lignin  de- 
crease is  due  to  its  in  situ  degradation  (diagenesis). 
(Author's  abstract) 
W88-07925 


BIOGEOCHEMICAL  MASS  BALANCE  OF 
PO210  AND  PB210  IN  AN  OLIGOTROPHIC 
LAKE  WITH  SEASONALLY  ANOXIC  HYPO- 
LIMNION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

G.  Benoit,  and  H.  F.  Hemond. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  6,  p  1445-1456,  June  1987.  4  fig,  5  tab, 

29  ref. 

Descriptors:  'Oligotrophic  lakes,  'Anoxia,  'Hypo- 
limnion,  'Lead  radioisotopes,  'Polonium  radioiso- 
topes, 'Radioisotopes,  'Geochemistry,  'Radioche- 
mical analysis,  'Lakes,  'Ponds,  'Sedimentation, 
'Seasonal  variation,  Scavenging,  Surface  runoff, 
Lead,  Polonium,  Radon,  Chemistry  of  precipita- 
tion, Massachusetts,  Aquifers. 

The  mass  balances  of  Po210  and  Pb210  were  deter- 
mined for  Bickford  Pond,  Massachusetts.  Activi- 
ties of  these  nuclides  at  various  depths  within  the 
water  column,  in  sediments,  in  streams  flowing 
into  and  out  of  the  lake,  and  in  precipitation  were 
measured  at  approximately  monthly  intervals  for  a 
period  of  1  year.  Streamwater  contained  about  10 
dpm/lOOkg  of  Pb210,  mostly  filtrable,  and  showed 
little  variation  with  changing  flow.  Pb210  in  the 
stream  is  believed  to  be  mostly  derived  from 
Rn222   that   enters  groundwater   via  alpha-recoil 


from  aquifer  matrix  materials.  It  is  therefore  not 
meteoric  in  origin  and  represents  a  local  source  to 
the  lake.  Surface  inflow  was  equally  important  as 
precipitation  as  a  source  of  Pb210  to  the  lake.  Only 
half  of  total  Pb210  input  was  trapped  in  sediments; 
the  rest  was  lost  from  the  lake  as  outflow.  The 
Pb210  removal  times  via  scavenging  and  sedimen- 
tation both  averaged  close  40  days,  and  Pb210 
scavenging  was  almost  an  order  of  magnitude 
greater  than  that  of  Po210.  (Author's  abstract) 
W88-07929 


MOLECULAR  WEIGHT  OF  AQUATIC  FULVIC 
ACIDS  BY  VAPOR  PRESSURE  OSMOMETRY, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-07932 


SEASONAL  AND  ANNUAL  VARIATIONS  IN 
THE  ORGANIC  MATTER  CONTRIBUTED  BY 
THE  ST.  LAWRENCE  RIVER  TO  THE  GULF 
OF  ST.  LAWRENCE, 

Department  of  Fisheries  and  Oceans,  Bedford  In- 
stitute of  Oceanography,   P.O.    Box    1006,   Dart- 
mouth, N.S.,  Canada  B2Y  4A2. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07934 


THERMAL  REGIME  OF  PEATLANDS  IN  SU- 
BARCTIC EASTERN  CANADA, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
24,  No.  7,  p  1352-1359,  July  1987.  4  fig,  2  tab,  33 
ref. 

Descriptors:  'Subarctic  zone,  'Frozen  ground, 
'Peat  bogs,  'Seasonal  variation,  'Temperature  ef- 
fects, 'Climates,  Canada,  Temperature,  Snow 
pack,  Peatlands,  Thermal  regime,  Quebec,  Ther- 
mal properties. 

Temperatures  were  measured  to  2  m  depth  at  6 
peatland  sites  in  the  Schefferville  area,  northern 
Quebec,  from  July  1982  to  September  1984.  The 
sites  varied  in  their  plant  cover,  type  of  peat,  and 
depth  of  snow,  and  2  sites  represented  string  and 
flark  morphology.  During  the  summers,  the  sur- 
face layers  (5-10  cm)  reached  temperatures  of  15- 
20  C  and  the  10  C  isotherm  reached  depths  of  50- 
150  cm,  depending  on  the  site  characteristics  and 
the  influence  of  the  preceding  winter  conditions. 
The  progression  of  the  10  C  isotherm  downwards 
could  be  predicted  from  climatic  variables,  such  as 
cumulative  thawing  degree-days.  During  the 
winter,  the  0  C  isotherm  reached  depths  of  be- 
tween 20  and  90  cm,  based  primarily  on  the  thick- 
ness of  the  insulating  snowpack  and  its  develop- 
ment during  the  winter.  The  surface  layers  (5-20 
cm)  of  the  peat  remain  close  to  freezing  (-1  to  -3 
C),  despite  the  very  cold  air  temperatures  (-20  to  - 
30  C).  Examination  of  a  cooling  and  a  warming 
sequence  at  the  string  and  flark  sites  reveals  that 
the  string  near  the  surface  is  about  2  C  colder  than 
the  flark  during  the  winter,  and  that  during  the 
early  summer  it  can  be  8-14  C  warmer  than  the 
flark.  Differences  in  thermal  regimes  between  sites 
and  between  seasons  are  interpreted  in  terms  of  the 
major  climatic  factors  and  the  characteristics  of  the 
sites.  (Author's  abstract) 
W88-07936 


SEDIMENTS  OF  ICE-DAMMED,  SELF-DRAIN- 
ING APE  LAKE,  BRITISH  COLUMBIA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 

R.  Gilbert,  and  J.  R.  Desloges. 
Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
24,  No.  9,  p.  1735-1747,  September,  1987.  17  fig,  1 
tab,  30  ref. 

Descriptors:  'Lakes,  'Lake  ice,  'Iced  lakes,  'Gla- 
cial lakes,  'Glaciers,  'Sedimentation,  'Varves, 
♦Icebergs,  'Lake  sediments,  Drainage,  Subaerial 
erosion,    British    Columbia,    Ice    damming,    Self- 
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draining  lake,  Limnology,  Particle  size,  Seasonal 
variation,  Organic  matter. 

The  glacier  damming  Ape  Lake  has  withdrawn 
from  its  Neoglacial  terminal  moraines  in  the  lake 
since  early  in  this  century  at  an  average  rate  of  15 
m/yr.  As  a  result,  the  first  known  drainings  of  Ape 
Lake  occurred  in  October  1984  and  August  1986. 
In  each  event,  about  54%  of  the  volume  of  the  lake 
was  lost  through  tunnel  in  the  damming  glacier. 
Most  of  the  remaining  water  was  held  in  the  deep 
basin  of  the  lake  behind  partially  breached  Neogla- 
cial terminal  moraines.  As  the  glaciers  have  with- 
drawn, the  character  of  the  sediments  has  changed. 
Sediments  in  the  deep  basin  of  the  lake  are  varved, 
but  the  grain  size,  especially  of  the  summer  depos- 
its, has  decreased  and  rates  of  sedimentation  have 
decreased  from  about  4  mm/yr  to  less  than  2  mm/ 
yr.  In  shallow  water,  deposition  of  varved  sedi- 
ments has  given  way  to  the  deposition  of  massive 
sediments  at  rates  of  less  than  1  mm/yr.  Ice-rafted 
debris  is  rare  in  deep  water,  despite  the  presence  of 
calving  bergs.  During  and  following  the  first  drain- 
ing, significant  subaerial  erosion  occurred  as  a 
result  of  the  event  itself,  the  drawdown  and  steep- 
ened gradients,  and  the  action  of  waves  on  the 
exposed  sediments  as  the  lake  refilled.  In  proximal 
areas,  distinct  deposits  within  the  normal  winter 
deposits  are  recognized.  In  deep  water,  deposition 
of  massive,  highly  underconsolidated,  fine-grained 
sediments  occurred.  Organic  debris  released  from 
shallow  deposits  by  erosion  has  become  concen- 
trated in  both  shallow-  and  deep-water  sediments. 
Within  a  year  of  the  first  draining,  sediment  loads 
in  the  lake  water  were  returning  to  normal.  (Au- 
thor's abstract) 
W88-07937 


SEDIMENTATION  IN  ICE-DAMMED 

HAZARD  LAKE,  YUKON, 

Alberta  Univ.,  Edmonton. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07939 


ECOSYSTEM  SCIENCE  FOR  THE  GREAT 
LAKES:  PERSPECTIVES  ON  DEGRADATIVE 
AND  REHABILITATIVE  TRANSFORMA- 
TIONS, 

Department  of  Zoology,  University  of  Toronto, 

Toronto,  Ontario  M5S  1A1,  Canada. 

For  primary  bibliographic   entry   see  Field   5G. 

W88-07945 


ECOLOGICAL  RELATIONSHIPS  OF  WILD 
RICE,  ZIZANIA  AQUATICA:  7.  SEDIMENT 
NUTRIENT  DEPLETION  FOLLOWING  IN- 
TRODUCTION OF  WILD  RICE  TO  A  SHAL- 
LOW BOREAL  LAKE, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 
Biology. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-07946 


NITROGEN  CYCLING  IN  A  FORESTED  MIN- 
NESOTA BOG, 

Environmental   Engineering   Program,   Civil   and 

Mineral   Engineering   Department,   University   of 

Minnesota,  Minneapolis,  MN  55455,  USA. 

N.  R.  Urban,  and  S.  J.  Eisenreich. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  3,  p  435-449,  March  1988.  6  fig,  9  tab,  97  ref. 

Descriptors:  *Peat  bog,  'Nitrogen  cycle,  'Forests, 
•Nitrogen  fixation,  'Heterotrophic  bacteria,  'Min- 
eralization, Minnesota,  Sphagnum,  Geochemistry, 
Microorganisms,  Hydrogen  ion  concentration, 
Forrest  watersheds. 

The  nitrogen  cycle  of  a  small,  forested  Sphagnum 
peatland  in  northern  Minnesota  was  studied  for  4 
years.  Hydrologic  inputs  and  outputs  (atmospheric 
deposition,  upland  runoff,  steamflow)  were  moni- 
tored for  4  years,  and  annual  uptake  of  N  by 
vegetation  was  measured  over  a  3-year  period. 
Microbe-mediated  processes  of  nitrogen  fixation 
and  mineralization  were  measured  in  the  laborato- 
ry and  field,  and  accumulation  rates  of  N  within 
the  peatland  were  measured  in  dated  peat  cores. 
Aerobic  heterotrophs  appear  to  be  the  dominant 


agents  of  N  fixation  at  this  site.  Rates  of  N  fixation 
decrease  rapidly  below  the  surface.  Perhaps  limit- 
ed by  moisture  and  low  pH,  N  fixation  (0.5-0.7  kg/ 
ha/yr)  is  a  minor  input  to  the  bog  relative  to  the 
input  from  atmospheric  deposition  (10.4  kg/ha/yr) 
The  bog  is  a  large  sink  for  N  with  approximately 
65%  of  inputs  retained.  Annual  turnover  of  N  (66 
kg/ha)  is  much  larger  than  the  total  input  (14.6  kg/ 
ha).  This  large  turnover  is  achieved  by  rapidly 
cycling  a  relatively  small  pool  of  N  in  the  aerobic 
layers  of  peat.  Plant  uptake  is  closely  coupled  to 
mineralization  such  that  losses  from  the  system  in 
runoff  are  small.  However,  7  to  12  kg  N/kg/yr  is 
buried  in  aerobic  peat  and  rendered  unavailable  to 
the  biota.  (Author's  abstract) 
W88-07947 


EFFECTS  OF  A  WATER-DEPTH  GRADIENT 
ON  THE  GERMINATION  OF  LAKESHORE 
PLANTS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

D.  R.  J.  Moore,  and  P.  A.  Keddy. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 

No.  3,  p  548-552,  March  1988.  2  fig,  2  tab,  44  ref. 

Descriptors:  'Limnology,  'Germination,  'Plant 
growth,  'Lake  shores,  'Wetlands,  'Revegetation, 
Water  depth,  Organic  soils,  Seed  banks,  Sand, 
Plant  physiology. 

The  germination  requirements  of  many  wetland 
species  commonly  found  in  the  seed  bank  are 
poorly  understood.  This  study  explored  the  germi- 
nation responses  of  lakeshore  plant  species  to  a 
water-depth  gradient  on  each  of  two  soil  types 
normally  found  on  shorelines  and  to  test  whether 
germination  patterns  predict  field  distributions  of 
adults.  Germination  patterns  were  determined  in  a 
greenhouse  by  sowing  seeds  of  24  lakeshore  spe- 
cies along  an  artificial  water-depth  gradient,  using 
two  soil  types  (sand  and  organic  soil).  Those  spe- 
cies showing  significant  treatment  effects  were 
then  tested  for  similar  or  different  germination 
patterns,  using  Kendall's  coefficient  of  concord- 
ance. Species  had  similar  germination  patterns 
(n  =  5,  P=0.02)  on  sand.  Species  had  different  ger- 
mination patterns  (n  =  7,  P>0.50)  on  the  organic 
soil.  Mean  water-depth  of  germination  was  signifi- 
cantly correlated  with  the  mean  depth  occupied  by 
adults  in  the  field  for  seven  species  (r  =  0.81, 
P  =  0.04).  Germination  requirements  are  important 
in  controlling  recruitment  of  wetland  species  after 
disturbance.  (Author's  abstract) 
W88-07948 


OPTICAL  ABSORBANCE  OF  DISSOLVED  OR- 
GANIC MATTER  IN  NATURAL  WATER  STUD- 
IES USING  THE  THERMAL  LENS  EFFECT, 

Chemistry  Dept.,  Concordia  University,  1455  West 

de   Maisonneuve    Boulevard,    Montreal,   Quebec, 

Canada  H3G  1M8. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-07949 


PACIFIC  NORTHWEST  RIVERS  STUDY.  1986 
FINAL  REPORT:  IDAHO, 

Idaho  Dept.  of  Fish  and  Game,  Boise. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07963 


STREAM  HABITAT  ENHANCEMENT  EVAL- 
UATION WORKSHOP:  A  SYNTHESIS  OF 
VIEWS, 

J.  W.  Buell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009903. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP/61982-T1,  September  1986. 
Level  I  Workshop,  March  1986,  Hood  River, 
Oregon.  256  p,  10  ref,  2  append.  DOE  Contract 
No.  DE-AP79-86BP61982.  Project  No.  86-107. 

Descriptors:  'Streams,  'Workshops,  'Habitat  en- 
hancement, Environmental  policy,  Fish,  Environ- 
mental impact  statement,  Habitats,  Salmon. 

Participants  in  the  Level  I  Workshop,  March  1986, 
Hood  River,  Oregon  discussed  a  series  of  frame- 
work questions  pertaining  to  the  fundamental  ob- 
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jectives  of  evaluating  stream  habitat  enhancement, 
the  elements  of  a  good  evaluation  program,  and 
the  application  of  evaluation  results.  These  discus- 
sions and  written  answers  submitted  by  absentee 
contributors  were  synthesized  to  provide  the 
Points  of  Agreement  and  Consenses  presented  in 
this  document.  Participants  identified  the  following 
areas  of  particular  concern:  Limiting  Factors,  Ac- 
ceptable Risk,  Hierarchical  Stratified  Classification 
System,  and  the  Effects  of  Underseeding.  A  sepa- 
rate section  is  devoted  to  these  issues.  Many  signif- 
icant points  of  agreement  surfaced  in  the  course  of 
discussions.  Many  informational  and  procedural 
needs  also  were  identified  and  became  recurrent 
themes  of  the  Level  I  Workshop.  These  informa- 
tional and  procedural  needs  are:  (1)  It  is  not  safe,  in 
any  case,  to  assume  that  the  creation  or  restoration 
of  habitat  will  result  in  fish  production;  (2)  More 
research  is  needed  on  the  habitat  requirements  of 
all  salmonid  life  stages;  (3)  The  goals  and  objec- 
tives of  any  evaluation  program  or  project  must  be 
clearly  stated;  (4)  Assumptions  are  part  of  the  real 
world  and  must  be  clearly  stated;  (5)  Extrapolation 
of  evaluation  results  must  be  done  with  care  and 
between  'similar'  streams;  (6)  A  stream  classifica- 
tion system  is  needed  as  the  basis  for  extrapolation 
of  evaluation  results;  (7)  Management/decision 
makers  need  to  decide  the  acceptable  risk  of  imple- 
menting an  enhancement  measure  based  on  the  best 
data  the  evaluators  can  supply;  and  (8)  Limiting 
factors  must  be  identified,  preferably  some  objec- 
tive hierarchical  analysis.  (Lantz-PTT) 
W88-07968 


21.  Water  In  Plants 


CHANGES  OF  WATER  TEMPERATURE,  PH, 
DISSOLVED  OXYGEN,  INORGANIC  NITRO- 
GEN, AND  PHOSPHORUS  CONCENTRA- 
TIONS IN  FLOWING  IRRIGATION  WATER 
ON  PADDY  SURFACE, 

First  Laboratory  of  Soil  and  Fertilizer,  Environ- 
ment Div.,  Chugoku  Nat.  Agricultural  Experiment 
Station,  Fukuyama,  Hiroshima,  721  Japan. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06827 


STUDIES  ON  IMPROVEMENT  OF  NUTRIENT 
AND  WATER  SUPPLY  IN  CROP  CULTIVA- 
TION ON  SAND  DUNE  SOIL:  2.  EFFECT  OF 
FERTILIZER  PLACEMENT  AND  IRRIGATION 
METHOD  ON  GROWTH  AND  NUTRIENT 
UPTAKE  OF  TOMATOES, 

Faculty  of  Agriculture,  Tottori  Univ.,  Koyama, 
Tottori,  680  Japan. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-06828 


EFFECT  OF  SALINITY  ON  LEAF  IONIC  CON- 
TENT AND  PHOTOSYNTHESIS  OF  TAXO- 
DIUM  DISTICHUM  L., 

Louisiana   State    Univ.,    Baton    Rouge.    Lab.    for 

Weland  Soils  and  Sediments. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06838 


OXYGEN  PRODUCTION  AND  CONSUMP- 
TION ASSOCIATED  WITH  THE  MAJOR  AU- 
TOTROPHIC COMPONENTS  IN  TWO  TEM- 
PERATE SEAGRASS  COMMUNITIES, 

College  of  William  and  Mary,  School  of  Marine 
Science,  Gloucester  Point,  Virginia  23062. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06856 


PHYTOPLANKTON  BIOMASS  AND  NUTRI- 
ENT DYNAMICS  IN  A  TIDALLY  INDUCED 
UPWELLING:  THE  ROLE  OF  THE  N03:SI04 
RATIO, 

Maurice-Lamontagne     Institute,     Department     of 
Fisheries  and  Oceans,  PO  Box  1000,  850  route  de 
la   Mer,    Mont-Joli,   Quebec   G5H    3Z4,   Canada. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-06858 


Field  2— WATER  CYCLE 


Group  21— Water  In  Plants 


BIOACCUMULATION  AND  METABOLISM  OF 
TRI-  AND  DIALKYLLEAD  COMPOUNDS  BY  A 
FRESHWATER  ALGA, 

Department  of  Fisheries  and  Oceans,  Great  Lakes 

Laboratory   for   Fisheries  and   Aquatic   Sciences, 

Canada  Centre  for  Inland  Waters,  Burlington,  Ont. 

L7R  4A6. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07098 


EFFECTS  OF  PLANT  MOISTURE  STRESS  ON 
RED  PINE  (PIN  US  RESINOSA)  SEEDLING 
GROWTH  AND  ESTABLISHMENT, 

Woodlands  Department,  Mead  Paper  Corporation, 
Escanaba,  MI  49829. 

C.  A.  Becker,  G.  D.  Mroz,  and  L.  G.  Fuller. 
Canadian  Journal  of  Forest   Research  CJFRAR, 
Vol.  17,  No.  8,  p  813-820,  August  1987.  11  tab,  26 
ref.    U.S.    Naval   Electronics   Systems   Command 
Contract  N0OO30-84-C0070. 

Descriptors:  'Drought  resistance,  *Plant  growth, 
•Moisture  stress,  *Pine  trees,  Seedlings,  Roots, 
Root  development,  Drying,  Red  pine,  Drought, 
Plant  water  potential,  Dry  matter,  Reforestation, 
Conifers. 

Red  pine  2-0  (root  pruned  to  a  length  of  20  cm  at 
the  nursery)  and  3-0  bare-root  and  1-0  container- 
ized seedlings  were  subjected  to  five  different  wa- 
tering regimes  (drying  cycles).  To  avoid  destruc- 
tion of  the  samples,  needle  rather  than  xylem  water 
potential  was  measured  with  a  pressure  bomb. 
Overall,  moisture  stress  was  highly  correlated  with 
seedling  growth  and  survival.  While  shoot  elonga- 
tion during  the  drought  period  was  unaffected, 
stressed  seedlings  showed  pronounced  decreases  in 
cambial  activity,  secondary  needle  elongation,  sub- 
sequent bud  formation,  root  length,  and  number  of 
active  mycorrhizal  root  tips  per  centimeter  com- 
pared with  control  treatments.  This  resulted  in 
reduced  top  and  root  dry-matter  production.  Wa- 
tering treatments  with  average  seasonal  internal 
moisture  stress  values  in  the  range  of  -8  to  -11  bar 
(1  bar  =  100  kPa)  showed  no  measurable  reduc- 
tions in  seedling  growth.  Consistently,  less  internal 
moisture  stress  in  the  containerized  seedlings  indi- 
cate they  are  better  able  to  avoid  drought.  Overall, 
performance  of  the  2-0  bare-root  seedlings  was 
superior  to  that  of  the  3-0  and  containerized  stock. 
(Author's  abstract) 
W  8  8-07 165 


INFLUENCE  OF  FLOODING  AND  SOIL  TEM- 
PERATURE ON  THE  WATER  RELATIONS 
AND  MORPHOLOGICAL  DEVELOPMENT  OF 
COLD-STORED  BLACK  SPRUCE  AND  WHITE 
SPRUCE  SEEDLINGS, 
Toronto  Univ.  (Ontario). 
S.  C.  Grossnickle. 

Canadian  Journal  of  Forest  Research  CJFRAR, 
Vol.  17,  No.  8,  p  821-828,  August  1987.  5  fig,  1  tab, 
37  ref. 

Descriptors:  "Plant  morphology,  "Flooding,  *Soil 
temperature,  'Plant  growth,  'Spruce  trees,  Black 
spruce,  White  spruce,  Seedlings,  Conductance, 
Plant  water  potential,  Soil-water-plant  relation- 
ships, Root  development. 

Fall-lifted,  cold-stored  black  spruce  (Picea  mari- 
ana)  and  white  spruce  (Picea  glauca)  seedlings 
were  planted  in  a  controlled  environmental  cham- 
ber with  an  air  temperature  of  20  degrees  C,  soil 
temperatures  of  10  or  20  degrees  C,  and  flooded  or 
nonflooded  soil  treatments.  Stomatal  conductance 
was  lower  in  flooded  seedlings  compared  with 
nonflooded  seedlings  for  both  black  spruce  and 
white  spruce;  black  spruce  seedlings  drained  after 
14  days  of  flooding  showed  stomatal  conductance 
similar  to  nonflooded  seedlings,  while  drained 
white  spruce  seedlings  had  stomatal  conductance 
patterns  greater  than  nonflooded  seedlings.  White 
spruce  seedlings  had  diurnal  xylem  pressure  poten- 
tial patterns  slightly  more  negative  in  the  flooded 
treatment  compared  with  the  nonflooded  treat- 
ment; measured  predawn  xylem  pressure  potential 
was  found  to  be  more  negative  in  flooded  seedlings 
compared  with  nonflooded  seedlings  in  both  black 
and  white  spruce.  In  both  species,  flooded  seed- 
lings   1    day   out   of  cold   storage   had   a  greater 


resistance  to  water  flow  through  the  soil-plant- 
atmosphere  continuum  (RSPAC)  compared  with 
non-flooded  seedlings.  After  21  days  out  of  cold 
storage,  RSPAC  decreased  in  nonflooded  seedlings 
of  both  species,  while  flooded  seedlings  of  both 
species  had  high  RSPAC  values.  For  both  black 
and  white  spruce  seedlings,  flooded  soils  inhibited 
root  growth,  while  low  soil  temperatures  resulted 
in  a  reduction  in  root  growth  in  nonflooded  seed- 
lings. Shoot  growth  of  white  spruce  seedlings  was 
not  influenced  by  21  days  of  flooding  or  low  soil 
temperature,  while  the  combination  of  21  days  of 
flooding  and  low  soil  temperature  in  black  spruce 
seedlings  resulted  in  less  shoot  development  com- 
pared with  nonflooded  seedlings.  (Author's  ab- 
stract) 
W88-07166 


EFFECTS  OF  SALINITY  AND  WATERLOG- 
GING ON  THE  VEGETATION  OF  LAKE  TOO- 
LIBIN,  WESTERN  AUSTRALIA, 

Western    Australia    Univ.,    Nedlands.     Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07168 


WATER  UPTAKE  BY  PLANT  ROOTS--A  SIMU- 
LATION MODEL:  I.  CONCEPTUAL  MODEL, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural 
P.  Perrochet. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 
p  55-61,  15  November  1987.  4  fig,  13  ref. 

Descriptors:  'Absorption,  'Plant  tissues,  'Roots, 
•Simulation  analysis,  'Mathematical  models,  Soil- 
water-plant  relationships,  Irrigation,  Volumetric 
analysis,  Continuity  equation,  Transpiration,  Cli- 
mates, Agriculture,  Plant  water  potential,  Root 
distribution,  Soil  water  suction,  Irrigation  prac- 
tices, Aeration  zone,  Natural  recharge,  Artificial 
recharge,  Water  table. 

Considering  on  one  hand  how  complex  the  rela- 
tions between  the  soil,  the  plant  and  the  atmos- 
phere are  in  natural  conditions,  and  on  the  other 
hand  the  many  experimental  studies  of  particular 
cases  already  carried  out  by  research  workers,  it  is 
justified  and  even  necessary  to  idealize  the  irriga- 
tion problem  for  better  understanding  its  mecha- 
nisms and  determinative  aspects.  A  new  attempt  to 
define  the  volumetric  sink  term  added  to  the  conti- 
nuity equation  for  soil-water  flow  and  describing 
plant  water  uptake  by  roots  is  proposed.  This  sink 
function  allows  the  introduction  of  plant  param- 
eters and  the  calculation  of  the  actual  transpiration 
rate  as  a  function  of  time  given  a  pedologic,  climat- 
ic and  cultural  situation.  This  new  definition  con- 
siders physical  principles  that  let  us  describe  a 
given  soil-plant  system  with  more  parameters.  In 
this  model,  the  volumetric  sink  term  involves:  (1) 
the  potential  transpiration  rate;  (2)  a  root  distribu- 
tion function  specific  to  the  geometry  of  the  con- 
sidered bulb;  and  (3)  the  soil  suction  dependent 
reducing  factor,  defined  here  in  a  fundamentally 
different  way.  Apart  from  the  analysis  of  irrigation 
problems  and  devices  for  which  this  model  is  de- 
signed, one  can  easily  use  it  to  approach  other 
problems  related  to  the  unsaturated  zone  like  natu- 
ral or  artificial  recharge  of  the  groundwater  table 
and  its  relations  with  vegetation.  (Author's  ab- 
stract) 
W88-07192 


SALT  TOLERANCE  IN  THE  HALOPHYTE 
SUAEDA  MARITIMA  L.  DUM.  GROWTH,  ION 
EXCHANGE  IN  RESPONSE  TO  ALTERED  SA- 
LINITY, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  sec  Field  2L. 
W88-07212 


IONIC  AND  WATER  RELATIONS  RE- 
SPONSES OF  TWO  POPULATIONS  OF  A 
NON-HALOPHYTE  TO  SALINITY, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-07216 


COOL-SEASON  TURFGRASS  RESPONSES  TO 
DROUGHT  STRESS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 

Resources  Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-07223 


EFFECTS  OF  COMBINATIONS  OF  HEAVY 
METALS  ON  HILL  ACTIVITY  OF  AZOLLA 
PINNATA, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07266 


PHYSICALLY-BASED     MODEL     FOR     THE 
AGROHYDROLOGIC  PROCESSES, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07560 


COMPARISON  OF  TWO  RECENT  MODELS 
FOR  ESTIMATING  ACTUAL  EVAPOTRAN- 
SPIRATION  USING  ONLY  REGULARLY  RE- 
CORDED DATA, 

Department   of  Environmental   Resources,   Cook 
College,  Rutgers  University,  New  Brunswick,  NJ 
08903  (U.S.A.). 
For   primary   bibliographic   entry   see   Field   2D. 

W88-07563 


LAND-USE  CHANGES  AND  WATER  RE- 
SOURCES IN  A  KARSTIC  MEDITERRANEAN 
REGION  (EVOLUTION  DE  L'OCCUPATION 
DES  TERRES  ET  RESSOURCES  EN  EAU  EN 
REGION  MEDITERRANEENNE  KARSTIQUE), 
Centre  National  de  la  Recherche  Scientifique, 
Montpellier  (France).  Centre  d'Etudes  Phytosocio- 
logiques  et  Ecologiques  Louis-Emberger. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07567 


GENOTYPIC  RESPONSE  TO  SODIUM  CHLO- 
RIDE  SALINITY   OF  FOUR   MAJOR   OLIVE 
CULTIVARS  (OLEO  EUROPEA  L.), 
Dept.  of  Horticulture,  Faculty  of  Agriculture,  Ar- 
istotelian Univ.,  Thessaloniki,  Greece. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07636 


EFFECTS  OF  SALINITY  AND  GIBBERELLIN 
ON  WATER  CONTENT,  GROWTH  AND  MIN- 
ERAL COMPOSITION  OF  COWPEA,  CALA- 
BRESE  AND  RED  RADISH  PLANTS, 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07672 


ALGAE  WITH  A  TASTE  FOR  THE  UNUSUAL, 

School  of  Science  at  the  University  of  Bucking- 
ham, England. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-07675 


EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
LEAF  WETTABILITY,  RAIN  RETENTION 
AND  UPTAKE  OF  SOME  INORGANIC  IONS, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-07689 


EFFECTS  OF  SULPHUR  DIOXIDE  AND  NI- 
TROGEN DIOXIDE  ON  THE  CONTROL  OF 
WATER  LOSS  BY  BIRCH  (BETULA  SPP.), 

Lancaster   Univ.   (England).   Dept.   of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07690 


EFFECTS  OF  WATER  DEFICIT  ON  VEGETA- 
TIVE GROWTH,  FRUIT  GROWTH  AND  FRUIT 
QUALITY  IN  COX'S  ORANGE  PIPPIN  APPLE, 

Ministry  of  Agriculture  and  Fisheries,  Levin  Hor- 
ticultural   Research   Centre,   Private   Bag,    Levin, 


50 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


New  Zealand. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-07692 


EFFECT  OF  SOIL  WATER  POTENTIAL, 
METHOD  OF  IRRIGATION  AND  NITROGEN 
ON  PLANT  WATER  RELATIONS,  CANOPY 
TEMPERATURE,  YIELD  AND  WATER  USE  OF 
RADISH, 

Division  of  Soil  Science,  Indian  Institute  of  Horti- 
cultural Research,  Hessaraghatta  Lake  P.O.,  Ban- 
galore-650089,  India. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-07693 


CHARACTERIZING  WATER  USE  BY  IRRI- 
GATED WHEAT  AT  GRIFFITH,  NEW  SOUTH 
WALES, 

Centre  for  Irrigation  and  Freshwater  Research, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Griffith,  NSW.  2680. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-07702 


ECOLOGICAL  RELATIONSHIPS  OF  WILD 
RICE,  ZIZANIA  AQUATICA:  7.  SEDIMENT 
NUTRIENT  DEPLETION  FOLLOWING  IN- 
TRODUCTION OF  WILD  RICE  TO  A  SHAL- 
LOW BOREAL  LAKE, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 
Biology. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-07946 


EFFECTS  OF  A  WATER-DEPTH  GRADIENT 
ON  THE  GERMINATION  OF  LAKESHORE 
PLANTS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07948 


2J.  Erosion  and  Sedimentation 


SIZE  DISTRIBUTION  AND  WET  DENSITY  OF 
SEDIMENT  ERODED  UNDER  SIMULATED 
RAINFALL, 

Kyushu  Univ.,  Fukuoka  (Japan).  Faculty  of  Agri- 
culture. 

K.  Egashira,  and  S.  Nakai. 

Soil  Science  and  Plant  Nutrition,  Vol.  33,  No.  3,  p 
347-354,  1987.  5  tab,  10  ref. 

Descriptors:  'Sediment  distribution,  *Soil  density, 
*Soil  erosion,  'Simulated  rainfall,  'Sediment  trans- 
port, Surface  flow,  Cohesionless  soils,  Cohesive 
soils,  Particle  size,  Erosion. 

Masa  soil  and  Red-Yellow  soil  (Japan)  were  com- 
pared in  terms  of  the  size  distribution  of  the  sedi- 
ment (primary  particles  plus  aggregates)  eroded 
under  simulated  rainfall  and  of  the  wet  density  of 
the  >  210  micrometer  sediment  that  exists  during 
the  transport  by  surface  flow.  The  sediment-size 
distribution  for  the  Masa  soil,  which  is  generally 
coarse-textured  and  lacks  cohesion,  was  monomo- 
dal  showing  a  peak  in  the  size  range  of  5-20 
micrometers,  and  the  eroded  sediment  consisted  of 
both  primary  particles  and  aggregates.  On  the 
other  hand,  the  largest  peak  in  the  sediment-size 
distribution  for  the  Red-Yellow  soil,  which  shows 
a  relatively  fine  texture  and  high  stability  of  aggre- 
gates, corresponded  to  the  210-2,000  micrometer 
size  range  irrespective  of  the  monomodal  or  bi- 
modal  distribution.  The  sediment  eroded  from  the 
Red-Yellow  soil  consisted  mostly  of  aggregates. 
The  wet  sediment  density  was  significantly  higher 
for  the  >  210  micrometer  sediment  from  the  Masa 
soil  than  for  the  >  210  micrometer  sediment  from 
the  Red-Yellow  soil.  This  difference  in  wet  sedi- 
ment density  may  account  for  the  difference  in  the 
transportability  between  the  two  sediments.  (Au- 
thor's abstract) 
W88-06825 


DROUGHT-RELATED  CHANGES  OF  GEO- 
MORPHOLOGIC  PROCESSES  IN  CENTRAL 
MALI, 


Smithsonian  Institution,  Washington,  DC.  Center 

for  Earth  and  Planetary  Studies. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-06841 


BENTHIC  ENERGY  FLOW  DURING  A  SIMU- 
LATED AUTUMN  BLOOM  SEDIMENTATION, 

Kiel  Univ.  (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-06857 


FATE  OF  ORGANIC  CARBON  AND  NITRO- 
GEN IN  EXPERIMENTAL  MARINE  SEDI- 
MENT SYSTEMS:  INFLUENCE  OF  BIOTUR- 
BATION  AND  ANOXIA, 

Odense  Univ.  (Denmark).  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06865 


SUSPENDED  SEDIMENT  TRANSPORT,  SEDI- 
MENTATION, AND  RESUSPENSION  IN  LAKE 
HOUSTON,  TEXAS:  IMPLICATIONS  FOR 
WATER  QUALITY, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology  and 

Geophysics. 

J.  M.  Matty,  J.  B.  Anderson,  and  R.  B.  Dunbar. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  10,  No.  3,  p  175-186,  1987.  10  fig, 

35  ref. 

Descriptors:  'Sediment  transport,  'Lakes,  'Path  of 
pollutants,  'Erosion,  'Suspended  sediments, 
'Water  quality,  'Sedimentation,  Lake  Houston, 
Texas,  Reservoirs,  Rainfall,  Wave  effects,  Water 
circulation,  Wind  waves,  Organic  matter,  Coli- 
forms,  Trace  metals,  Heavy  metals,  Metals. 

The  influence  of  sedimentation  and  resuspension 
on  water  quality  was  studied  in  Lake  Houston,  a 
reservoir  near  Houston,  Texas.  Sediment  input  to 
the  lake  was  dependent  on  the  intensity  of  rainfall 
in  the  7325  sq  km  watershed.  Sediment  movement 
and  resuspension  within  the  shallow  lake  were 
strongly  affected  by  wave  activity  and  by  wind- 
driven  circulation.  Almost  all  samples  from  sedi- 
ment traps  at  levels  between  1  and  5  m  contained 
very  fine  sand  and  medium  to  coarse  silt,  indicating 
that  circulation  is  intense  enough  to  suspend  even 
particles  of  this  size.  The  most  rapid  transport  of 
suspended  sediment  (<  1  day)  occurred  in  winter 
during  sustained  northerly  winds  of  >5  m/sec. 
Increased  residence  time  of  suspended  sediments 
allowed  greater  decomposition  of  organic  matter 
and  release  of  trace  elements  from  sediments  to 
water  column.  Organic  carbon  flux  was  positively 
correlated  with  sediment  flux.  Sediments  which 
had  the  least  degree  of  resuspension  had  the  high- 
est concentrations  of  trace  metals.  Coliform  bacte- 
rial levels,  which  exhibit  capricious  distribution 
and  timing  in  Lake  Houston,  may  also  be  related  to 
resuspension  and  sediment  transport.  (Cassar-PTT) 
W88-06883 


VARIABILITY  OF  THE  METAL  CONTENT  OF 
FLOOD  DEPOSITS, 

Department   of  Geography,    State   University   of 

Utrecht,  The  Netherlands. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06887 


TRANSPORT  OF  FINE-GRAINED  SEDI- 
MENTS IN  SHALLOW  WATERS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
C.  K.  Ziegler,  and  W.  Lick. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  11,  No.  1,  p  123-132,  February 
1988.  7  fig,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Sediment  trans- 
port, 'Rivers,  'Estuaries,  'Suspended  sediments, 
♦Shallow  water,  Model  studies,  Raisin  River,  Sedi- 
mentation, Bottom  sediments,  Erosion,  Water  cur- 
rents, Simulation. 

A  numerical  model  was  developed  and  applied  to 
the  resuspension,  deposition  and  transport  of  fine- 


grained sediments  in  (1)  the  Raisin  River,  a  small 
polluted  stream  flowing  into  Lake  Erie;  (2)  a  river 
flowing  into  a  lake  or  ocean  with  a  cross-flow;  and 
(3)  a  time-dependent  flow  in  a  simple  estuary  as 
affected  by  tidal  currents.  The  model  accurately 
described  the  sediment  bed  and  the  resuspension  of 
the  bottom  sediments  due  to  physical  processes. 
Vertically  integrated  differential  equations  were 
used  to  approximate  the  hydrodynamic  and  sedi- 
ment transport  equations.  A  volume  integral 
method  was  used  to  derive  finite  difference  equa- 
tions which  are  second-order  accurate,  explicit  and 
locally  conservative.  In  a  simulation  of  sediments 
in  the  Raisin  River  12  hr  after  a  high  flow,  net 
erosion  occurred  where  the  currents  were  high 
and  net  deposition  occurred  in  the  rest  of  the  river, 
especially  in  the  turning  basin.  In  the  erosional 
areas  the  net  resuspension  was  zero.  In  the  case  of 
the  river  flowing  into  a  body  of  water  with  a  cross 
current,  erosion  occurred  in  the  river  channel  and 
in  an  area  near  the  river  mouth.  Deposition  oc- 
curred downstream  of  the  eroded  area  with  a  very 
rapid  increase  in  sediment  thickness  near  the  river 
mouth  at  the  downstream  edge  of  the  eroded  area. 
In  a  simple  estuary  case,  net  erosion  occurred  near 
the  mouth  of  the  estuary  and  a  small  net  deposition 
occurred  in  the  rest  of  the  estuary.  Deposition  and 
resuspension  were  both  high  near  the  river  mouth 
resulting  in  little  net  deposition.  (Cassar-PTT) 
W88-06890 


MAGNITUDE-FREQUENCY  RELATIONSHIP 
OF  COASTAL  SAND  DELIVERY  BY  A  SOUTH- 
ERN CALIFORNIA  STREAM, 

San  Diego  State  Univ.,  CA. 

D.  W.  Stow,  and  H.  H.  Chang. 

Geo-Marine   Letters,  Vol.   7,   No.   4,   p  217-222, 

1987.  5  fig,  1  tab,  12  ref. 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Sedimentation,  'Streams,  'Coastal  streams, 
♦Deltas,  'Flood  frequency,  'Sand,  Watersheds, 
Mathematical  studies,  Prediction,  California, 
Floods. 

Coastal  sand  delivery  by  a  stream  in  southern 
California  is  estimated  based  on  a  numerical  model 
which  stimulates  unsteady  flow,  sediment  trans- 
port, and  the  associated  channel  adjustments  for  a 
stream-delta  system.  An  average  annual  sediment 
yield  of  51,400  cu  m/yr  is  estimated  for  the  San 
Dieguito  River,  which  drains  a  semiarid  watershed 
controlled  by  dams.  Of  the  total  sand  delivery  by 
the  stream,  20.5  percent  is  contributed  from  floods 
greater  than  the  100-year  flood;  17.6  percent  from 
those  between  the  50-  and  100-year  events;  28.4 
percent  from  those  between  the  25-  and  50-year 
floods;  and  33.6  percent  from  those  smaller  than 
the  25-year  flood.  (Author's  abstract) 
W88-07053 


SUSPENDED  SEDIMENT  LOAD  AND  ME- 
CHANICAL EROSION  IN  THE  SENEGAL 
BASIN-ESTIMATION  OF  THE  SURFACE 
RUNOFF  CONCENTRATION  AND  RELATIVE 
CONTRIBUTIONS  OF  CHANNEL  AND  SLOPE 
EROSION, 

Centre  de  Sedimentologie  et  de  Geochimie  de  la 
Surface,  Institut  de  Geologie,  Rue  Blessig,  67084 
Strasbourg  Cedex,  France. 
Z.  Kattan,  J.  Y.  Gac,  and  J.  L.  Probst. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p  59-76,  June  30,  1987.  8  fig,  8  tab,  87  ref. 

Descriptors:  'Erosion,  'Suspended  sediments, 
'Hydrograph  analysis,  'Rivers,  'Sediment  trans- 
port, 'Runoff,  'Slope  erosion,  'Channel  erosion, 
Senegal  Basin,  Model  studies,  Hydrologic  models, 
Hydrographs,  Subsurface  drainage.  Surface  runoff, 
Groundwater. 

Suspended  sediment  dynamics  were  studied  in  the 
Senegal  Basin  using  a  simple  hydrological  model 
which  allows  separation  of  the  different  flow  com- 
ponents of  the  annual  hydrograph.  Data  used  in 
the  analysis  were  derived  from  average  monthly 
discharges  and  monthly  suspended  sediment  con- 
centrations (1979-1984)  of  the  1800-km  Senegal 
River  at  Bakel  gaging  station,  about  600  km  from 
the   river  mouth.   Average   flow   components  (in 
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billions  of  cu  m)  for  the  five  years  were  as  follows: 
surface  runoff.  1.45;  subsurface  flow,  2.11;  and 
groundwater  flow,  6.84.  During  the  study  period 
the  mean  annual  flow  (330  cu  m/sec)  represented 
only  46%  of  the  mean  long-term  flow  (1903-1984). 
Suspended  sediment  concentrations  were  generally 
highest  in  June-September  (up  to  721.6  mg/liter)  in 
June,  1983,  and  lowest  in  March-May  (minimum, 
5.6  mg/liter).  Average  suspended  sediment  con- 
centration for  the  5-year  study  was  185  mg/liter. 
The  mean  yearly  particulate  load  carried  by  the 
Senegal  River  was  1.9  million  tons,  a  specific  trans- 
port of  8.75  tons/sq  km/year.  Two  approaches 
were  used  to  estimate  the  different  contributions  to 
the  river's  suspended  sediment  transport.  The  main 
contribution  originated  from  slope  erosion,  which 
supplied  50-80%  of  the  total  sediment  transport, 
and  the  second  originated  from  channel  erosion. 
The  suspended  sediment  concentration  in  the  sur- 
face runoff,  primarily  calculated  by  a  global  annual 
method,  ranged  from  0.9  to  1.6  g/liter  and  aver- 
aged 1.3  g/liter.  After  correction  for  channel  ero- 
sion input,  this  concentration  was  reduced  to  1.1 
g/liter.  (Cassar-PTT) 
W88-07108 


ARCTIC  PEDOGENESIS:  2.  THRESHOLD- 
CONTROLLED  SUBSURFACE  LEACHING 
EPISODES, 

Environmental  Protection  Agency,  HW-113,  Seat- 
tle, WA. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-07172 


CONCEPTUAL  CATCHMENT  MODEL  FOR 
ESTIMATING  SUSPENDED  SEDIMENT 
FLOW, 

G.  B.  Pant  University  of  Agriculture  and  Technol- 
ogy, Pantnagar  263  145,  U.  P.,  India. 
S.  Kumar,  and  R.  A.  Rastogi. 
Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 
p  155-163,  15  November  1987.  6  fig,  1  tab,  12  ref. 

Descriptors:  'Mathematical  models,  'Catchment 
areas,  'Soil  erosion,  'Sediment  yield,  'Suspended 
sediments,  'Sediment  transport,  Graphical  analy- 
sis, Prediction,  Continuity  equation.  Storm  runoff, 
Excess  rainfall,  Rainfall-runoff  relationships,  Sedi- 
ment concentration,  Watersheds,  Sediment  load, 
Soil  conservation,  Reservoir  silting,  India. 

A  conceptual  catchment  model  of  the  instantane- 
ous unit  sediment  graph  was  developed  for  sedi- 
ment graph  prediction  and  to  determine  the  effect 
of  soil  conservation  measures  on  sediment  flow  for 
a  mountainous  watershed  by  routing  mobilized 
sediment  through  a  series  of  linear  reservoirs.  It  is 
noteworthy  that  the  model  does  not  require  that 
the  geometric  configuration  of  a  given  watershed 
be  explicitly  accounted  for;  the  suspended  sedi- 
ment dynamics  are  represented  by  a  spatially- 
lumped  continuity  equation  and  a  linear  storage 
law.  The  sediment  graphs  generated  by  convolu- 
tion of  the  instantaneous  unit  sediment  graph  with 
mobilized  sediment  were  compared  with  the  natu- 
ral observed  ones  on  the  Chaukhutia  watershed 
comprising  an  area  of  452  sq  km  of  the  Ramganga 
reservoir  catchment.  The  mobilized  sediment 
during  a  storm  was  related  to  rainfall  excess  and 
the  parameters  of  the  model  were  estimated  utiliz- 
ing fourteen  sediment  events  observed  during  the 
years  1976-84.  The  close  agreement  between  the 
computed  sediment  graphs  and  the  observed 
graphs  is  very  favorable.  By  means  of  this  simple 
method  of  calculation  in  which  a  very  limited 
number  of  parameters  is  involved,  an  accuracy  is 
attained  that  more  than  satisfies  the  practical  re- 
quirements. (Author's  abstract) 
W88-07199 


BOAT  TRAFFIC,  SEDIMENT  RESUSPENSION 
AND  TURBIDITY  IN  A  BROADLAND  RIVER, 

University   of  East    Anglia,    Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07207 


CRITERION  FOR  THE  EFFECT  OF  SUSPEND- 
ED SEDIMENT  ON  NEAR-BOTTOM  VELOCI- 
TY PROFILES, 


Institute  of  Oceanographic  Sciences,  Taunton, 
United  Kingdom. 

R.  L.  Soulsby,  and  B.  L.  S.  A.  Wainwright. 
Journal  of  Hvdraulic  Research  JHYRAF,  Vol.  25, 
No.  3,  p  341-356,  1987.  5  fig,  24  ref. 

Descriptors:  'Sediment-water  interfaces,  'Flow 
profiles,  'Bottom  currents,  'Sediment  transport, 
'Streamflow,  'Suspended  sediments,  Velocity 
curve,  Flow  velocity,  Particle  size,  Flow  friction, 
Shear  stress,  Ocean  bottom. 

The  effect  of  suspended  sediment  on  the  shape  of 
near-bottom  velocity  profiles  has  been  investigated 
theoretically  and  in  the  laboratory  by  a  number  of 
authors.  However,  because  the  resulting  expres- 
sions for  the  profile  are  generally  complicated, 
such  effects  are  often  neglected  by  engineers  ana- 
lyzing measured  profiles.  A  criterion  for  the  condi- 
tions of  flow  velocity  and  sediment  grain-size  is 
presented  under  which  it  is  permissible  to  neglect 
the  sediment  effects.  Where  it  is  not,  an  estimate  of 
the  resulting  error  in  the  friction  velocity  is  given. 
A  direct  method  is  presented  for  obtaining  the 
friction  velocity  (and  hence  bed  shear-stress)  from 
velocity  profiles  measured  under  mobile  sediment 
conditions,  which  takes  account  of  the  suspended 
sediment  effects.  (Author's  abstract) 
W88-07248 


DESIGN  OF  STABLE  ALLUVIAL  CHANNELS, 

Hydraulics     and     Coastal     Engineering     Group, 

Kuwait  Institute  for  Scientific  Research,  P.  O.  Box 

24885,  Safat,  Kuwait. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07252 


NONLINEAR  SOLUTION  OF  AGGRADATION 
AND  DEGRADATION  IN  CHANNELS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  5,  p  537-547,  1987.  4  fig,  8  ref. 

Descriptors:  'Channels,  'Alluvial  channels,  'Sedi- 
ment transport,  'Channel  erosion,  'Soil,  'Sedi- 
ment-water interfaces,  'Aggradation,  'Degrada- 
tion, 'Mathematical  models,  Alluvial  rivers,  River 
beds,  River  flow,  Differential  equations. 

Aggradation  occurs  in  an  alluvial  river  when  the 
imposed  sediment-supply  rate  exceeds  the  sedi- 
ment-transport capacity  of  the  flow;  conversely, 
the  flow  tends  to  degrade  the  river  channel  when 
its  sediment-transport  capacity  is  in  excess  of  the 
sediment-supply  rate.  A  sediment-laden  river  flow 
is  generally  very  complex  and  it  is  extremely  diffi- 
cult at  present  to  develop  analytical  solutions  for 
aggradation  and  degradation  river  processes.  A 
perturbation  solution  is  presented  for  the  non- 
linear aggradation/degradation  problem.  Consider 
a  stable  sediment-transporting  flow  in  a  wide  rec- 
tangular channel;  at  a  given  instant  of  time,  its 
sediment-supply  rate  is  suddenly  perturbed  (in- 
creased or  decreased)  at  an  upstream  station.  The 
first-order  solution  is  a  published  previously  linear 
solution  the  second-order  solution  presented  ac- 
counts for  the  non-linear  character  of  the  aggrada- 
tion/degradation equation.  The  predicted  profiles 
were  compared  with  the  experimental  results  of 
Soni  et  al.  The  agreement  between  theory  and 
experimental  observations  is  good,  especially  for 
aggradation.  The  limiting  curve  for  the  extreme 
non-linear  situation  is  within  the  usual  scatter 
range  of  the  linear  solution  indicating  that  in  many 
situations,  the  linear  solution  by  itself  may  provide 
reasonably  accurate  predictions.  For  the  degrada- 
tion problem,  non-linear  correction  is  needed  in 
most  cases.  (Shidler-PTT) 
W88-07253 


SOME   HYDROLOGIC   IMPACTS   OF  PLOW- 
ING RANGELAND  SOILS, 

Utah  State  Univ.,  Logan.  Watershed  Science  Unit. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07291 


COLORS  OF  GLACIER  WATER, 

For  primary  bibliographic  entry  see  Field  2H. 
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TURBIDITY  CURRENT  SIMULATION  IN  A 
DIVERGING  CHANNEL, 

Kyi'shu  Univ.,   Fukuoka  (Japan).   Dept.  of  Civil 

Engineering. 

J.  Akiyama,  and  H.  G.  Stefan. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  579-587,  April  1988.  11  fig,  31  ref.  DOC 

Grant  NA83-AA-D-00056. 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Density  currents,  'Turbidity  currents,  'Simula- 
tion, 'Erosion,  'Deposition,  'Turbidity,  Water 
currents,  Spatial  distribution,  Mathematical  studies, 
Equations,  Sediments. 

Spatially  varied  turbidity  currents  with  erosion  and 
deposition  of  sediment  occurring  in  slightly  diverg- 
ing-sloping  channels  with  a  rectangular  cross  sec- 
tion were  simulated.  The  model  consists  of  cross 
section  integrated  equations  for  conservation  of 
volume  and  mass,  x  momentum  equation,  and  em- 
pirical relationships  for  water  entrainment  and 
sediment  entrainment.  The  continuity  equation  for 
the  sediment  bed  was  coupled  with  the  equations 
for  the  flow  in  order  to  simulate  the  change  of  bed 
elevation  due  to  erosion  and  deposition  of  turbidity 
currents.  The  gradually  varied  flow  equations 
were  solved.  The  simulations  show  that  (1)  under- 
flows in  diverging  channels  do  not  reach  a  normal 
condition,  (2)  three  different  types  of  turbidity 
currents  can  be  simulated,  and  (3)  turbidity  current 
behavior  is  sensitive  to  particle  size,  water  viscosi- 
ty, channel  slope,  as  well  as  channel  diverging 
angle  when  channel  aspect  ratio  is  small.  (Author's 
abstract) 
W88-07448 


DEPRESSION  OF  PRIMARY  PRODUCTION 
BY  HUMIC  MATTER  AND  SUSPENDED  SEDI- 
MENT IN  LIMNOCORRAL  EXPERIMENTS 
AT  SOUTHERN  INDIAN  LAKE,  NORTHERN 
MANITOBA, 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07638 


USING  LANDSAT  MULTISPECTRAL  SCAN- 
NER DATA  TO  ESTIMATE  SUSPENDED  SEDI- 
MENTS IN  MOON  LAKE,  MISSISSIPPI, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07657 


RELATIONSHIP  OF  GULLY  SIDEWALL 
SHAPE  TO  SEDIMENT  PRODUCTION, 

Soil  Conservation  Service,  Gunnedah  (Australia). 
R.  J.  Crouch. 

Australian  Journal  of  Soil  Research  ASORAB, 
Vol.  25,  No.  4,  p  531-539,  1987.  3  fig,  1  tab,  13  ref. 

Descriptors:  'Erosion,  'Gully  erosion,  'Bank  ero- 
sion, 'Water  pollution  sources,  'Erosion  rates, 
'Sediment  sources,  Gullies,  Shape,  New  South 
Wales,  Australia,  Undercutting,  Prediction,  Geo- 
morphology. 

Reports  of  gully  side  erosion  describe  a  range  of 
side  forms.  The  lack  of  information  on  the  relative 
importance  of  the  various  forms  in  terms  of  sedi- 
ment production  hinders  the  identification  of  the 
major  sediment  sources  within  the  gullies.  Obser- 
vations of  gully  sides  in  a  catchment  in  New  South 
Wales  showed  a  range  of  side  forms  being  eroded 
at  significantly  different  rates.  Side  classification 
and  measurement  by  survey  and  erosion  pins 
showed  that  vertical  sides,  subject  to  undercutting, 
had  the  highest  erosion  rate  (75  mm/year)  fol- 
lowed by  vertical  fluted  walls  (37  mm/year). 
These  different  rates  are  critical  in  predicting 
present  and  future  rates  of  erosion  and  identifying 
sediment  sources  within  gully  systems.  (Author's 
abstract) 
W88-07703 
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RAINFALL  CONDITIONS  AND  EROSIVITY  IN 
THE  NJALA  AREA  OF  SIERRA  LEONE, 

Department  of  Environmental  Studies  and  Geog- 
raphy, Njala  University  College,  University  of 
Sierra  Leone,  Private  Mail  Bag,  Freetown,  Sierra 
Leone. 

A.  K.  Bomah. 

Journal  of  Environmental  Management 
JEVMAW,  Vol  26,  No.  1,  p  1-7,  January  1988.  2 
fig,  4  tab,  1 1  ref. 

Descriptors:  *Soil  erosion,  *Erosion,  'Rainfall  in- 
tensity, 'Rainfall  impact,  'Rainfall-runoff  relation- 
ships, Erosion  rates,  Energy  intensity,  Rainfall, 
Seasonal  variation,  Soil  water,  Infiltration,  Sierra 
Leone,  Dry  farming,  Correlation  analysis,  Soil 
loss.  Kinetic  energy. 

Where  there  is  marked  seasonality  of  rainfall  cou- 
pled with  rainstorms  of  high  intensity,  an  increase 
in  soil  erosion  potential  occurs  where  farming  is 
practiced  because  the  ground  is  devoid  of  vegeta- 
tion for  a  period  early  in  the  growing  season.  The 
concentration  of  rainfall  in  short  seasons  is  wide- 
spread in  Sierra  Leone.  A  wet  period  of  high- 
intensity  rainfall  alternates  with  a  long,  dry  period. 
Erosion  potential  becomes  more  severe  because 
soil  moisture  levels  in  the  wet  season  are  high  and 
the  intensity  of  rains  is  often  greater  than  infiltra- 
tion. The  rainfall  properties  in  Sierra  Leone  are  the 
major  constraints  of  cropping  practices  and  conser- 
vation measures.  The  rainfall  characteristics  and 
erosive  ability  in  the  Njala  area  of  Sierra  Leone 
were  investigated.  The  Njala  area  is  typical  of 
large  farming  areas  in  West  Africa,  where  farm- 
lands are  bare  at  the  advent  of  the  wet  season. 
Three  notable  parameters  normally  used  to  meas- 
ure rain  erosivity  were  used.  These  include:  the 
energy  intensity  value  at  its  maximum  30-minute 
intensity  (EI  sub  30  index),  an  index  developed  for 
use  in  West  Africa  calculated  by  multiplying  the 
cm  of  rainfall  of  a  rainstorm  by  its  7.5-minute 
maximum  intensity  (AI  sub  m  index),  and  the  in- 
tensities >  25  mm/hour  (K>1).  The  AI  sub  m 
erosivity  index  was  the  best  predictor  in  explaining 
soil  erosion,  even  though  wind  was  excluded  from 
the  computation.  This  index  has  the  following  ad- 
vantages over  the  others:  it  takes  into  account 
maximum  rain  intensity  and  intense  storms  lasting 
over  a  period  of  time,  it  is  simply  computed,  and  it 
does  not  lower  the  maximum  rainstorm  intensity 
for  short  storms.  Results  of  the  correlation  be- 
tween the  various  indices  and  erosion  generally 
revealed  only  slight  relationships.  On  the  whole, 
more  significant  relationships  existed  between  rain- 
fall and  soil  loss  than  between  rainfall  and  runoff. 
(Wood-PTT) 
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Sediment  transport  models  useful  in  water  quality 
assessment  can  be  divided  into  two  broad  catego- 
ries according  to  the  nature  of  the  pollutant  to  be 
modeled  (toxic  or  chronic).  Single  events  are  gen- 
erally appropriate  for  toxic  pollutants  because  ex- 
cessive concentration  may  cause  damage  during  a 
runoff  event.  Conversely,  long-term  simulation 
models  are  appropriate  for  estimating  accumula- 
tions that  cause  chronic  problems.  Single  event 
sediment  transport  models  usually  estimate  upland 
erosion  by  rainfall  and  runoff  and  sediment  trans- 
port in  overland  flow  and  channels.  They  are 
generally  designed  for  routing  sediment  graphs  and 
estimating  the  dynamics  of  particle-size  distribu- 
tions. Since  the  time  scale  is  relatively  short  and 
routing  is  available,  the  spatial  scale  can  be  expand- 
ed to  accomodate  complex  watersheds.   Routing 


increases  prediction  accuracy  on  complex  water- 
sheds and  allows  determinations  of  subwatcrshcd 
contributions  to  total  sediment  yield  as  well  as 
locations  and  amounts  of  deposition  and  degrada- 
tion. Long-term  sediment  simulation  models  gener- 
ally do  not  have  routing  components,  but  require 
considerable  computing  time  in  maintaining  a 
water  balance  and  estimating  crop  and  residue 
cover  continuously.  Because  of  these  time-consum- 
ing processes  and  the  usual  long-term  simulations, 
the  spatial  scale  is  usually  limited  to  small,  relative- 
ly homogeneous  areas.  However,  long-term  simu- 
lation models  provide  a  means  for  evaluating  the 
effects  of  agricultural  management  on  sediment 
yield  because  they  produce  frequency  distribu- 
tions, not  just  single  event  amounts.  They  are 
capable  of  simulating  crop  growth,  residue  decay, 
nutrient  cycling,  soil  temperature,  and  other  fac- 
tors that  affect  hydrology  and  erosion-sedimenta- 
tion. It  can  be  seen  that  the  long-term  simulation 
models  are  not  very  sensitive  to  errors  in  estimat- 
ing initial  conditions.  (See  also  W88-07820)  (Lantz- 
PTT) 
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This  book  presents  some  methods  of  measuring 
erosion  and  sediment  yield  of  solid  matter  and 
solutes  in  a  variety  of  environments  and  land  uses. 
Some  methods  are  also  presented  for  utilizing  ero- 
sion and  sediment  yield  data  in  the  development  of 
regression  equations  and  mathematical  models  de- 
signed to  improve  predictive  and  estimation  capa- 
bilities. The  individual  chapters  assembled  in  this 
book  include:  (1)  simple  methods  of  measurement 
of  upland  erosion  and  sediment  yield;  (2)  qualita- 
tive methods  of  estimating  sediment  yield;  (3) 
methods  of  measurement  of  suspended  load  and 
bedload  of  streams;  (4)  measurement  of  dissolved 
loads  in  streams;  (5)  methods  of  measurement  of 
reservoir  sedimentation  and  trap  efficiency;  (6)  em- 
pirical estimates  of  upland  soil  loss;  and  (7)  model- 
ling of  sediment  yield.  The  methods  presented  are 
representative  of  current  research  in  the  field  of 
erosion  and  sediment  transport.  These  methods  are 
intended  to  be  useful  to  scientists  and  engineers 
who  are  initiating  research  and  data-collection  pro- 
grams concerned  with  erosion  and  sedimentation 
problems.  (See  W88-07896  thru  W88-07903) 
(Geiger-PTT) 
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Many  field  methods  have  been  developed  to  pro- 
vide measurements  of  the  quantity  of  soil  that  is 
eroded  in  a  specific  period  of  time.  These  measure- 
ments, together  with  data  on  precipitation,  soil  and 
vegetation  characteristics,  topography,  and  land 
use  can  be  used  to  develop  empirical  relations  for 
predicting  of  soil  erosion  and  estimating  sediment 
yield.  Field  experiments  designed  to  measure  soil 
erosion  are  generally  conducted  on  small  plots  or 
drainage  basins  <  5  sq  km  in  size.  Establishment  of 
slope  transects  with  a  series  of  steel  pins  or  nails 
has  been  frequently  employed  to  measure  erosion. 
Mass  movement  of  the  soil  mantle  can  be  measured 
by  drilling  rows  of  holes  in  the  soil  to  a  depth  of 
0.9  to  1.2  m  and  normal  to  the  slope  and  along  a 
contour.  These  holes  are  filled  with  glass  beads. 
Excavation  of  the  site  at  a  later  time  will  show  any 
downslope  movement  of  the  soil  mantle  in  cross 
section.  Techniques  for  monitoring  morphological 
changes  in  stream  channels  similar  to  those  de- 
scribed for  hillslopes  can  be  easily  installed  at  little 
expense.  Channel  cross  section  can  be  surveyed 
annually  or  at  any  desired  interval  to  monitor 
erosion,  aggradation,  and  changes  in  channel  posi- 
tion in  the  floodplain.  In  small  basins  where  reser- 
voirs have  been  constructed,  data  can  be  collected 
at  the  reservoir  on  runoff  and  sediment  yield  by 
using  the  reservoir  as  a  gaging  station.  The  Univer- 
sal Soil  Loss  Equation  is  now  the  most  widely  used 
equation  for  soil  loss  prediction.  Rainfall  simulators 
help  to  collect  soil-loss  data  rapidly  and  allow 
control  of  the  duration  and  intensity  of  rainfall. 
The  Pacific  Southwest  Interagency  Committee 
(PSIAC)  method  is  a  simple  qualitative  method  for 
evaluating  sediment  yield.  The  PSIAC  method 
involves  the  qualitative  rating  of  a  drainage  basin 
based  on  nine  factors  that  represent  surface  geolo- 
gy, soils,  climate,  runoff,  vegetation,  land  use,  and 
erosion  characteristics.  Estimates  of  sediment  yield 
made  with  the  PSIAC  method  correlated  closely 
with  measured  sediment  yields.  (See  also  W88- 
07895)  (Geiger-PTT) 
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The  Soil  Loss  Estimator  for  Southern  Africa 
(SLEMSA)  model  was  used  to  estimate  annual  soil 
losses  due  to  rainfall  from  arable  lands  on  the 
Zimbabwe  highveld.  The  model  was  devised  to 
estimate  soil  losses  from  sheet  erosion  arising  from 
the  agricultural  practices  on  the  land  between  the 
terraces.  The  SLEMSA  model  has  been  incorpo- 
rated into  a  design  procedure  to  develop  safe  farm- 
ing systems  for  arable  lands.  The  model  was  built 
from  a  limited  amount  of  field  plot  data  supple- 
mented by  expert  opinion  from  a  multidisciplinary 
team  of  specialists.  The  SLEMSA  model  rates  field 
practices  in  order  of  erosion  hazard  and  gives  good 
predictions  of  absolute  soil  loss  for  a  wide  range  of 
common  cropping  conditions  on  the  Zimbabwe 
highveld.  Five  control  variables  were  identified  in 
the  Zimbabwe  program:  seasonal  rainfall  energy; 
the  amount  of  rainfall  energy  intercepted  by  the 
crop;  soil  erodibility;  slope  length;  and  slope  per- 
cent. Although  the  SLEMSA  model  is  in  a  rela- 
tively early  stage  of  development,  it  has  performed 
sufficiently  well  in  comparative  field  tests.  Steps 
are  being  taken  to  improve  its  weakest  point,  the 
submodel  for  fallow  conditions,  and  provide  a 
better  quantitative  definition  of  the  soil  erodibility 
based  on  research  data.  (See  also  W88-07895) 
(Geiger-PTT) 
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The  standard  approach  used  by  most  government 
agencies  for  measuring  sediment  yield  is  to  estab- 
lish permanent  stations  at  river  sites  where  the 
amount  of  sediment  passing  that  station  (unit 
weight  per  day)  is  measured  either  periodically,  or 
continuously.  Periodic  measurements  are  suitable 
for  determining  mean  values  averaged  across  the 
cross-section.  Continuous  methods  rely  on  the  op- 
eration of  a  device  that  monitors  suspended  sedi- 
ment concentrations,  usually  at  a  single  point  near 
the  bank.  An  alternative  direct  approach  to  meas- 
uring sediment  yields  is  to  monitor  the  accumula- 
tion of  sediment  deposits  on  the  beds  of  reservoirs 
and  at  delta  fronts.  These  measurements  are  usual- 
ly carried  out  seasonally  and  are  thus  only  suitable 
for  determining  annual  totals.  Amounts  of  sedi- 
ment are  measured  as  volumes  and  accompanying 
measurements  of  density  must  be  made  if  accumu- 
lated weights  of  sediment  are  to  be  found.  The 
finest  fraction  of  the  sediment  is  not  measured  by 
this  method  as  this  fraction  remains  in  suspension 
and  either  passes  through  the  reservoir  and  out 
over  the  spillway  or,  in  the  case  of  coastal  deltas, 
passes  out  to  sea.  The  use  of  the  river  gaging 
station  in  sampling  sediment  transport  is  described. 
Errors  incurred  in  suspended  sediment  sampling 
may  be  calculated  by  mathematical  expressions. 
Manual  and  mechanical  methods  of  withdrawal  of 
single  samples  for  measuring  suspended  sediments 
are  described.  Several  samplers  have  been  devel- 
oped by  the  United  States  Federal  Interagency 
Sedimentation  Project  for  sampling  suspended 
sediment  from  many  points  across  a  river  section. 
Bed  load  samplers  are  also  described.  Tracing  of 
bed  load  movement  may  be  carried  out  using  natu- 
rally occurring  contrasts  in  bed  material  character- 
istics or  using  artificial  labelling.  Suspended  sedi- 
ments may  be  determined  in  the  laboratory  by 
filtration,  light  tranmissibility,  sieving,  and  electro- 
lytic techniques.  (See  also  W88-07895)  (Geiger- 
PTT) 
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runoff  events,  or  of  the  sediment  yield  events 
themselves.  The  selection  of  the  proper  model  to 
be  used  for  a  particular  problem  depends  on  many 
factors  including  the  available  data  and  the  risk 
involved.  (See  also  W88-07895)  (Author's  abstract) 
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The  Helley-Smith  bed  load  sampler  is  a  direct- 
measuring  sampler  intended  for  use  in  rivers  with 
flow  velocities  up  to  3  m/s  and  with  sediment  sizes 
up  to  medium  gravel.  Its  pressure-difference  design 
creates  excessive  hydraulic  efficiency,  about  150%; 
apparently  this  does  not  affect  greatly  the  sedi- 
ment-trapping efficiency  of  the  sampler.  Sediment- 
trapping  characteristics  of  the  Helley-Smith  bed 
loader  sampler  were  studied  by  comparing  sedi- 
ment transport  rates  as  measured  with  the  Helley- 
Smith  sampler  with  those  measured  utilizing  an 
open  slot  constructed  across  a  streambed.  Basic 
data  indicate  that  the  Helley-Smith  bed  load  sam- 
pler, for  the  majority  of  sediment  sizes  available  in 
the  study,  is  90  to  100%  efficient,  but  efficiency 
decreases  somewhat  with  increases  in  transport 
rate.  Modifications  of  the  basic  data  to  normalize 
the  data  sets  and  correct  for  statistical  procedures 
indicate  that  the  trap  efficiency  is  100  to  110%  and 
varies  little  with  changes  in  transport  rate.  Recom- 
mended procedure  for  using  the  Helley-Smith  bed 
load  sampler  requires  about  20  equally  spaced, 
cross-channel  sampling  locations.  Each  location  is 
sampled  for  a  duration  of  30  to  60  seconds  on  each 
of  two  separate  traverses  across  the  river.  This 
procedure  enables  determination  of  mean  bed  load 
transport  rate,  as  well  as  providing  insight  into 
spatial  and  temporal  variations  in  transport  rates. 
The  Helley-Smith  bed  load  sampler  has  been  used 
to  measure  bed  load  in  a  variety  of  rivers  ranging 
in  channel  size  from  less  than  4  m  wide  to  more 
than  6000  m  wide,  and  transporting  bed  load  rang- 
ing in  size  from  medium  sand  to  coarse  gravel.  Use 
of  the  sampler  to  measure  bed  loads  for  the  Tanana 
River  in  Alaska  and  the  Snake  and  Clearwater 
Rivers  in  Idaho  is  described.  (See  also  W88-07895) 
(Author's  abstract) 
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Sediment  yield  models  vary  considerably  to  acco- 
modate the  wide  range  of  water  resources  prob- 
lems where  sediment  yield  estimates  are  needed. 
These  water  resources  problems  have  been  catego- 
rized as  follows:  (1)  erosion  control  planning,  (2) 
water  resources  planning  and  design,  and  (3)  water 
quality  modelling.  The  simplest  models  are  gener- 
ally used  in  erosion  control  planning  where  only 
the  mean  sediment  yield  is  needed.  However,  more 
complex  models  have  been  developed  and  used  to 
estimate  sediment  yields  from  individual  storms. 
Certain  water  resource  planning  activities  and 
water  quality  modelling  usually  require  simulation. 
Here  the  time  sequence  of  sediment  yield  is  includ- 
ed. Modelling  the  time  sequence  of  sediment  yield 
requires  a  more  general  formulation  involving  time 
distributions    of   sediment    producing    rainstorms, 
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An  efficient  method  for  making  a  good  reservoir 
sedimentation  survey  and  the  procedure  for  deter- 
mining the  sediment  yield  from  a  watershed  are 
described.  Equipment  and  manpower  needs,  safety 


precautions,  computational  methods,  suggested 
analyses  of  sediment  samples,  and  other  compo- 
nents needed  to  complete  a  sedimentation  survey 
are  described.  Accuracy  problems  associated  with 
many  past  reservoir  sedimentation  surveys  can  be 
avoided  by  systematic  procedures  and  techniques. 
Each  reservoir  must  be  considered  individually 
and  its  base  line  and  range  layout  carefully  planned 
before  the  survey  begins.  A  plane  table  and  alidade 
can  be  used  to  map  readily  and  accurately  the 
exposed  deltaic  deposits,  spillway  and  shoreline 
contours  and  range  ends.  Use  of  an  engineer's  level 
is  suggested  for  vetical  control.  A  sonic  depth 
recorder  electrically  pulsed  by  a  switch  on  the 
cable  meter  can  be  used  to  automatically  plot 
water  depth  versus  distance  as  it  is  moved  across 
the  reservoir  on  each  range.  Manual  sounding 
techniques  may  also  be  used  to  record  depth.  A 
gamma  probe  can  be  used  to  measure  the  volume- 
weight  of  the  saturated  deposited  sediment  in 
place.  A  piston  type  sampler  can  be  used  to 
remove  an  undisturbed  sample  for  further  determi- 
nation of  its  physical  properties.  Reservoir  capac- 
ity is  best  determined  by  the  stage-area  curve 
method.  The  average-contour  method  can  be 
easily  adapted  to  computer  use  to  determine  capac- 
ities and  sediment  volumes  and  distribution.  Sedi- 
ment accumulation  should  be  expressed  as  a  total 
weight  of  sediment.  Sediment  yield  can  be  deter- 
mined from  the  deposited  sediment  weight  by  ap- 
plying a  reservoir  sediment  trap  efficiency  value  to 
account  for  the  sediment  that  passed  through  the 
reservoir.  (See  also  W88-07895)  (Geiger-PTT) 
W88-07902 


RESERVOIR  TRAP  EFFICIENCY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07903 


SEDIMENTS  OF  ICE-DAMMED,  SELF-DRAIN- 
ING APE  LAKE,  BRITISH  COLUMBIA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-07937 


SEDIMENTATION  IN  ICE-DAMMED 

HAZARD  LAKE,  YUKON, 

Alberta  Univ.,  Edmonton. 

D.  G.  E.  Liverman. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 

Descriptors:  'Iced  lakes,  'Glacial  lakes,  'Lake  ice, 
'Glaciers,  'Sedimentation,  'Lake  sediments,  'Lim- 
nology, Drainage,  Steele  Glacier,  Seasonal  varia- 
tion, Melting,  Sands,  Gravel,  Drainage-filling 
cycle,  Yukon,  Canada. 

Hazard  Lake,  located  in  Kluane  National  Park,  the 
Yukon,  is  an  ice-dammed  lake  formed  in  1966  by 
the  surge  of  the  Steele  Glacier.  Since  1975  it  has 
drained  annually  by  means  of  a  subglacial  tunnel. 
During  July  1979,  observations  were  made  of  lake 
processes  before  drainage  and  of  sections  described 
in  the  lake  bottom  after  drainage.  Three  facies 
associations  are  believed  to  represent  prelake, 
stable  lake,  and  annual  draining  phases.  Gravel 
commonly  found  at  the  base  of  sections  represents 
deposition  in  a  braided  fluvial  system  prior  to  1966. 
Lake  sediments  deposited  between  1966  and  1975 
are  dominantly  graded  laminated  silt  deposited  by 
turbid  underflow  from  the  major  inflow  stream. 
Lamination  is  probably  caused  by  diurnal  under- 
flow events  or  daily  variation  in  strength  of  under- 
flow. No  'winter'  clay  component  of  varved  sedi- 
ments is  observed.  During  drainage  a  regressive 
sequence  is  deposited  as  the  lake  level  drops,  with 
sand-dominated  sediments  overlapping  laminated 
silt  where  the  main  inflow  stream  enters  the  lake. 
This  is  followed  by  local  fluvial  deposition  along 
the  course  of  the  reestablished  stream.  During  fill- 
ing a  transgressive  sequence  is  deposited  as  the 
lake  level  rises.  Sand-dominated  deltaic  sedimenta- 
tion is  followed  by  deposition  from  underflow, 
resulting  in  laminated  and  massive  silt  and  clay. 
These  fine-grained  facies  separate  sand  facies  and 
demark    individual    filling    events    but    are   easily 
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eroded.  Thus  it  is  not  possible  to  identify  the 
effects  of  each  individual  drainage-filling  cycle  in 
the  sediments.  After  drainage  the  lake  remains 
empty  until  the  next  melt  season,  during  which 
time  a  braided  stream  is  established  in  the  lake 
basin,  depositing  sands  and  gravels  and  eroding 
lake  sediments.  (Author's  abstract) 
W88-07939 


HOLOCENE  ALLUVIAL  GEOLOGY  AND 
GEOARCHAEOLOGY  OF  THE  SAN  XAVIER 
REACH  OF  THE  SANTA  CRUZ  RIVER,  ARI- 
ZONA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Anthropology. 

M.  R.  Waters. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  100,  No.  4,  p  479-491,  April  1988.  11  fig,  1 

tab,  31  ref. 

Descriptors:  "Geologic  history,  'Geomorphology, 
•Alluvial  channels,  'Archaeology,  'Paleohydro- 
logy,  *Arroyos,  Fluvial  sediments,  Braided 
streams,  Reach,  Arizona,  Cienegas,  Dunes,  Santa 
Cruz  River,  Hohokam  settlement. 

The  15-km  segment  of  the  Santa  Cruz  River,  tra- 
versing the  San  Xavier  Indian  Reservation,  near 
Tucson,  Arizona,  has  undergone  major  environ- 
mental changes  during  the  past  8000  yr.  The  Holo- 
cene  alluvial  sequence  for  this  segment,  called  the 
San  Xavier  reach  of  the  Santa  Cruz  River,  shows 
three  major  episodes:  aggradation  until  8000  yr 
B.P.  by  a  braided  stream;  channel  erosion  from 
8000  to  5500  yr  B.P.;  and  subsequent  vertical  ag- 
gradation of  the  flood  plain,  punctuated  by  short 
periods  of  arroyo  cutting.  The  major  changes  in 
the  fluvial  regime  were  probably  the  result  of 
climatic  changes,  but  cycles  of  arroyo  cutting  and 
filling  during  the  past  2,500  yr  were  probably  the 
result  of  unstable  internal  geomorphic  conditions, 
flooding,  and  human  impacts  on  the  flood  plain. 
The  alluvial  history  of  the  San  Xavier  reach  had  a 
pronounced  effect  on  the  preservation  of  archae- 
ological remains  Environmental  changes  on  the 
flood  plain,  including  arroyo  cutting  and  filling, 
cienega  formation  and  destruction,  and  sand-dune 
development,  led  to  the  disruption  and  reorganiza- 
tion of  Hohokam  settlement  and  subsistence  pat- 
terns between  1150  and  500  yr  B.P.  (Author's 
abstract) 
W88-07952 


EROSION-PRODUCTIVITY  ECONOMICS 

MODEL:  A  USER'S  GUIDE, 

Economic   Research   Service,   Temple,   TX.    Re- 
sources and  Technology  Div. 
M.  R.  Dicks,  C.  T.  Osborn,  D.  E.  Kugler,  and  J. 
H.  Reisen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-229878. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
46  p,  5  fig,  10  tab,  3  ref,  3  append. 

Descriptors:  'Erosion,  'Productivity,  'Economic 
aspects,  'Model  studies,  'Soil  productivity,  Crop 
budget,  Economic  aspects,  Tillage. 

The  Erosion-Productivity  Economics  Model 
(EPEM)  was  developed  by  USDA's  Economic 
Research  Service  to  help  policy  analysts  estimate 
and  evaluate  long-term  economic  effects  of  ero- 
sion-induced productivity  changes.  This  micro- 
computer-based mathematical  program  integrates 
information  from  many  different  sources.  These 
include  outputs  from  the  Erosion-Productivity 
Impact  Calculator  (EPIC),  the  Erosion-Productivi- 
ty Impact  Simulator  as  well  as  the  partial  enter- 
prise budgeting  system  and  other  production  eco- 
nomics information  developed  for  the  1985  Re- 
sources Conservation  Act  (RCA)  by  Iowa  State 
University's  Center  for  Agricultural  and  Rural  De- 
velopment in  conjunction  with  the  U.S.  Depart- 
ment of  Agriculture's  Soil  Conservation  Service. 
EPEM's  output  allows  static  comparisons  of  esti- 
mated revenues,  costs,  net  returns,  and  erosion 
rates  for  specified  management  systems,  such  as 
crops  in  rotation,  tillage  method,  and  soil  conser- 
vation practice  by  Major  Land  Resource  Area 
(MLRA)  and  by  RCA  soil  group.  Revenues  and 
costs  are  estimated  for  the  years  1980  and  2030  as  a 


function  of  yield.  Estimates  of  the  changes  in 
yields  over  the  50-year  period  are  based  on  cumu- 
lative gross  erosion  funcitons  from  EPIC  simula- 
tions. Employing  present  value  theory,  EPEM  cal- 
culates net  return  values  for  a  50-year  period, 
allowing  the  user  to  compare  alternative  manage- 
ment systems  within  or  between  RCA  soil  groups 
and  MLRA's.  For  illustration  purposes  sample 
crop  udgets,  prices,  yields,  and  erosion  levels  for 
12  Major  Land  Resource  Areas,  4  conservation 
tillage  practices,  and  4  land  groups  were  devel- 
oped. (Lantz-PTT) 
W88-07967 
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CHANGES  OF  WATER  TEMPERATURE,  PH, 
DISSOLVED  OXYGEN,  INORGANIC  NITRO- 
GEN, AND  PHOSPHORUS  CONCENTRA- 
TIONS IN  FLOWING  IRRIGATION  WATER 
ON  PADDY  SURFACE, 

First  Laboratory  of  Soil  and  Fertilizer,  Environ- 
ment Div.,  Chugoku  Nat.  Agricultural  Experiment 
Station,  Fukuyama,  Hiroshima,  721  Japan. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06827 


OXIDATION  OF  SULFUR  DIOXIDE  BY 
OZONE  IN  HIGHLY  DISPERSED  WATER 
DROPLETS, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

T.  M.  Nahir,  and  G.  A.  Dawson. 
Journal  of  Atmospheric  Chemistry  ,  Vol.  5,  No.  4, 
p  373-383,  December  1987.  3  fig,  1  tab,  21  ref.  NSF 
Grant  ATM-82- 15694. 

Descriptors:  'Chemical  reactions,  'Oxidation, 
'Sulfur  dioxide,  'Ozone,  'Acid  rain,  'Acidic 
water,  'Fluid  drops,  'Cloud  liquid  water,  Clouds, 
Rate  constants,  Sulfur  compounds,  Hydrogen  ion 
concentration. 

The  oxidation  of  S(IV)  by  ozone  in  aqueous  solu- 
tion was  studied  in  highly  dispersed  droplets  in  a 
laboratory  cloud  chamber  at  20  degrees  C.  Urban 
air  was  used.  Ozone  concentrations  ranged  from  1 5 
to  120  ppb,  orders  of  magnitude  lower  than  most 
previous  works.  Rate  constants  were  derived  from 
differential  product  determination,  rather  than 
from  rates  of  decay  of  bulk  reactants.  Comparison 
of  these  results  with  those  from  previous  work 
indicates  that  the  reaction  rate  is  first  order  with 
respect  to  ozone.  The  second-order  reaction  rate 
constants  found  in  this  work  lay  between,  or  close 
to,  other  recent  results,  and  could  be  represented 
by:  k  =  12300  (H(  +  )  to  the  minus  0.51  power)/ 
M/second.  (Author's  abstract) 
W88-06876 


TRACE  METAL  DYNAMICS  IN  A  SEASONAL- 
LY ANOXIC  LAKE, 

Freshwater     Biological     Association,     Ambleside 

(England). 

K.  Morfett,  W.  Davison,  and  J.  Hamilton-Taylor. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.    11,  No.   1,  p   107-114,  February 

1988.  5  fig,  3  tab,  27  ref. 

Descriptors:  'Geochemistry,  'Eutrophic  lakes, 
'Lakes,  'Seasonal  variation,  'Anoxia,  'Heavy 
metals,  Metals,  Trace  elements,  Iron,  Manganese, 
Organic  carbon,  Cadmium,  Copper,  Lead,  Zinc, 
Hydrogen  ion  concentration,  Sediments,  Lake 
sediments,  Esthwaite  Water,  England,  Oxygen  def- 
icit, Sediment-water  interfaces,  Seasonal  variation. 

Dissolved  concentrations  of  Fe,  Mn,  organic 
carbon,  Cd,  Cu,  Pb,  Zn,  and  pH  were  determined 
in  the  water  column  and  interstitial  waters  of  Esth- 
waite Water,  a  seasonally  anoxic  lake.  Sampling 
was  done  on  39  occasions  throughout  a  12-month 
period.  Trace  metals  concentrations  were  low 
throughout  the  year  in  both  water  column  and 
pore  water.  Some  remobilization  appeared  to 
occur  at  the  sediment-water  interface,  but  sedi- 
ments deeper  than  3  cm  acted  as  a  sink  throughout 
the  year.  Variations  in  metals  levels  were  largely 
associated  with  increased  loading  during  periods  of 


heavy  rainfall.  During  summer,  concentrations  of 
Cu  and  Zn  in  the  waters  overlying  the  sediments 
were  higher  because  of  release  from  decomposing 
algae.  Enhanced  concentrations  of  Cd,  Cu,  Pb,  and 
Zn  were  seen  during  periods  of  much  reduced 
mixing  during  ice  cover.  Dissolved  and  particulate 
Fe  and  Mn  levels  had  large  seasonal  variations,  but 
these  did  not  influence  trace  metal  concentrations. 
(Cassar-PTT) 
W88-06888 


DIRECT  AND  INDIRECT  PHOTOLYSIS  OF 
WATER-SOLUBLE  AZODYES:  KINETIC 
MEASUREMENTS  AND  STRUCTURE-ACTIVI- 
TY RELATIONSHIPS, 

SRI    International,    Menlo   Park,   CA.   Chemistry 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06944 


PRODUCTS    OF    HEXACHLOROCYCLOPEN- 
TADIENE  (C-56)  IN  AQUEOUS  SOLUTION, 

Geochemistry   Section,    Illinois   State   Geological 

Survey,  Champaign,  Illinois  61820. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06945 


LABORATORY  STUDIES  ON  MECHANISMS 
FOR  THE  DEGRADATION  OF  ALDICARB,  AL- 
DICARB  SULFOXIDE  AND  ALDICARB  SUL- 
FONE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Chemical  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06946 


CASE  AGAINST  MERCURY  (II)  METHYLA- 
TION  BY  AQUATIC  ENVIRONMENTAL 
METHYLSILOXANES, 

Health  and  Environmental  Sciences  Department, 

Dow    Corning    Corporation,    Midland,    Michigan 

48686-0994. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06952 


DUAL-LABEL  RADIOISOTOPE  METHOD 
FOR  SIMULTANEOUSLY  MEASURING  BAC- 
TERIAL PRODUCTION  AND  METABOLISM 
IN  NATURAL  WATERS, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07024 


DECAY  OF  DISSOLVED  SUBSTANCES  BY 
SECOND-ORDER  REACTION;  PROBLEM  DE- 
SCRIPTION AND  BATCH-REACTOR  SOLU- 
TIONS, 

U.  S.  Salinity  Lab.  Soil  and  Water  Management 

Research  Unit,  Riverside,  CA  92521. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07073 


MEASUREMENTS  OF  SPECIFIC  RATES  OF 
NET  METHYL  MERCURY  PRODUCTION  IN 
THE  WATER  COLUMN  AND  SURFACE  SEDI- 
MENTS OF  ACIDIFIED  AND  CIRCUMNEU- 
TRAL  LAKES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Microbiology 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07081 


PHOSPHORUS  SPECIES  IN  THE  SURFICIAL 
SEDIMENTS  OF  LAKES  OF  EASTERN 
NORTH  AMERICA, 

Biology   Department,   Allegheny   College,   Mead- 

ville,  PA  16335,  USA. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07084 


MICROBIAL  COMMUNITIES  ON  LEAF  MA- 
TERIAL PROTECTED  FROM  MACROINVER- 
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Field  2— WATER  CYCLE 
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TEBRATE   GRAZING   IN   ACIDIC   AND   CIR- 
CUMNELTRAL  STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-07089 


INFLUENCE  OF  COMPLEXATION  AND  PH 
ON  INDIVIDUAL  AND  COMBINED  HEAVY 
METAL  TOXICITY  TO  A  FRESHWATER 
GREEN  ALGAE, 

Department  of  Fisheries  and  Oceans,  Great  Lakes 

Laboratory   for   Fisheries  and   Aquatic   Sciences, 

Canada  Centre  for  Inland  Waters,  Burlington,  Ont. 

L7R  4A6 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07096 


NUMERICAL  MODEL  FOR  THE  FORMA- 
TION OF  SALINE  WATERS  DUE  TO  DIFFU- 
SION OF  DISSOLVED  NA  CL  IN  SUBSIDING 
SEDIMENTARY  BASINS  WITH  EVAPORITES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

V.  Ranganathan,  and  J.  S.  Hanor. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p  97-120,  June  30,  1987.  10  fig,  42  ref. 

Descriptors:  'Geochemistry,  *Saline  water, 
♦Model  studies,  'Sedimentary  basins,  *Evaporites, 
•Subsidence,  Brine,  Mass  transport,  Solute  trans- 
port, Pore  water,  Dissolved  solids,  Diffusion,  Con- 
vection, Finite  difference  method,  Mathematical 
modeling,  Geohydrology. 

Numerical  modeling  by  a  finite  difference  method, 
incorporating  the  effects  of  vertical  variations  in 
pressure,  temperature,  salinity,  and  porosity,  shows 
that  mass  transport  by  diffusion  may  be  a  major 
brine-forming  process  in  sedimentary  basins  con- 
taining halite  beds.  Vertical  fluxes  of  dissolved 
NaCl  are  greatest  when  the  subsidence  rate  is  slow. 
At  subsidence  rates  of  20  m/m.y,  more  than  250  m 
of  salt  can  be  dissolved  over  150  m.y.  At  rapid 
subsidence  rates,  such  as  500  m/m.y,  pore  waters 
are  advected  downward  so  rapidly  that  although  a 
diffusion  front  develops  above  the  evaporite,  this 
front  moves  downward  as  the  evaporite  subsides, 
and  diffusive  fluxes  at  shallow  depths  are  thus  low. 
However,  under  such  conditions,  the  pore  water 
column  becomes  gravitationally  unstable  as  a  result 
of  thermally-induced  density  inversions  and  the 
potential  for  convective  overturn  is  enhanced  with 
accompanying  advective  salt  flux  upward.  Al- 
though dissolution  and  diffusion  of  NaCl  are  im- 
portant processes  in  the  burial  history  of  evapor- 
ites,  they  are  not  adequate  by  themselves  to 
produce  the  regional  salinity  versus  depth  profiles 
that  are  actually  observed  in  some  sedimentary 
basins.  Diffusion-induced  gradients  progressively 
increase  with  depth  whereas  gradients  actually  ob- 
served in  sedimentary  basins  tend  to  decrease  with 
depth.  The  difference  is  presumably  due  to  the 
activity  of  other  mass  transport  mechanisms  such 
as  advection,  convection,  and  dispersion.  (Author's 
abstract) 
W88-07110 


TRIBUTYLTIN  (TBT)  IN  THE  WATERS  OF  A 
SCOTTISH  SEA  LOCH  ARISING  FROM  THE 
USE  OF  ANTIFOULANT  TREATED  NETTING 
BY  SALMON  FARMS, 

DAFS  Marine  Laboratory,  P.O.  Box  101,  Victoria 
Road,  Aberdeen  AB9  8DB  (Great  Britain). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07117 


CONTINUOUS-FLOW  DETERMINATION  OF 
MANGANESE  IN  NATURAL  WATERS  CON- 
TAINING IRON, 

Institute  of  Oceanographic  Sciences,  Brook  Road, 

Wormley,  Godalming,  Surrey  GU8  5UB  (Great 

Britain). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07121 


ENVIRONMENTAL  CHEMISTRY  OF  ZINC  IN 
HIMALAYAN  SEDIMENTS, 


Division  of  Soil  Science,  Sher-e-Kashmir  Universi- 
ty of  Agricultural,  Science  and  Technology,  Shali- 
mar  Srinagar-Kashmir,  India. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07132 


RADIOACTIVE  TRACER  TECHNIQUES  IN 
SPECIATION  STUDIES, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 

B.  Salbu. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  8,  p  381-392,  August  1987.  5  fig,  31  ref. 

Descriptors:  'Radioactive  tracers,  'Tracers, 
'Trace  elements,  'Speciation  analysis,  'Microche- 
mistry,  'Water  quality,  'Water  pollution,  'Aquatic 
environments,  'Norway,  Natural  waters,  Water 
pollution,  Radionuclides. 

Chemically  well-defined  radioactive  tracers  are 
useful  for  the  investigation  of  the  physico-chemical 
forms  of  trace  elements  as  well  as  radionuclides 
present  in  natural  waters.  The  technique  is  particu- 
larly applicable  to  the  analytical  fractionation 
methods  used  in  speciation  studies.  Furthermore, 
tracer  techniques  are  ideal  for  the  study  of  micro- 
chemical  phenomena  (e.g.  colloid  formation,  solid- 
water  interactions).  The  handling  of  small  amounts 
of  elements  in  solution  is  well  established  within 
radiochemistry  and  may  be  directly  applied  to 
speciation  studies.  The  information  from  tracer 
studies  cannot  be  extrapolated  with  confidence  to 
long-term,  large-scale,  natural  conditions  because 
the  distribution  of  radioisotopes  added  to  the 
system  may  not  reflect  that  of  the  stable  element 
originally  present.  (Miller-PTT) 
W88-07141 


ACID  DROPS  PROJECT:  POLLUTION  MONI- 
TORING BY  YOUNG  PEOPLE, 

Field  Studies  Council,  Epping  Forest  Conservation 
Centre,  High  Beach,  Loughton,  Essex  IG10  4AF. 
C.  H.  Thomson. 

Biological  Journal  of  the  Linnean  Society 
BJLSBG,  Vol.  32,  No.  1,  p  127-135,  September 
1987.  3  fig,  8  ref. 

Descriptors:  'Acid  rain,  'Pollution  monitoring, 
'Research,  Rainfall,  Research  studies,  Weather 
data. 

A  project  was  launched  by  the  Advisory  Centre 
for  Education  (ACE),  Cambridge,  in  1971.  Follow- 
ing publicity  in  a  Sunday  Times  article,  10,000 
Clean  Water  Kits  were  distributed  to  young  people 
throughout  the  U.K.  Each  kit  contained  the  neces- 
sary study  material  to  identify  chosen  freshwater 
indicator  species,  such  as  stonefly  nymphs,  fresh- 
water shrimps  and  blood  worms.  Using  these  bioin- 
dicators  and  notes  on  the  presence  or  absence  of 
fish,  clean  water  streams  were  distinguished  from 
three  other  categories  of  polluted  water.  The  suc- 
cess of  the  ACE  surveys  gave  rise  to  a  permanent 
young  people's  environmental  club  called  'Watch', 
which  is  now  the  junior  wing  of  the  Royal  Society 
for  Nature  Conservation.  The  sheer  numbers  and 
enthusiasm  of  young,  environmentally  concerned 
people,  makes  possible  the  gathering  of  informa- 
tion on  a  far  wider  scale  than  can  be  professionally 
achieved.  The  acid  drops  method  was  a  happy 
compromise  between  the  de-mystification  of  sci- 
ence, and  standard  rainfall  chemistry  collection 
procedure.  Two  thousand  kits  were  distributed, 
and  an  estimated  10,000  young  people  were  in- 
volved in  collecting  acid  rain  records  during  Janu- 
ary and  February  1985.  Fifty  percent  of  record 
forms  were  completed,  less  than  the  80%  for  the 
Clean  Water  project,  but  considerably  more  than 
the  10%  for  the  Air  Pollution  project,  suggesting  a 
high  level  of  interest  and  conscientiousness.  The 
weather  picture  was  in  fact  straightforward.  A 
stagnating  high  pressure  air  stream  had  been  sitting 
over  industrial  Europe,  picking  up  pollutants  and 
blocking  the  progression  of  the  prevalent  south 
westerlies.  The  movement  of  this  air  body  west- 
wards, would  allow  the  pollutant  filled  air  mass  to 
be  drawn  into  the  easterly  frontal  systems  affecting 
the  country  at  the  time.  The  easterly  airstream 
therefore,  brought  cold,  wintry,  polluted  weather. 
The  Acid  Drops  survey  successfully  demonstrated 
the  general  meteorological  link  with  acidity  pat- 


terns over  the  U.K.,  using  a  standard  technique  of 
known  error,  and  on  a  wider  scale  than  was  previ- 
ously possible.  (Alexander-PTT) 
W88-07155 


CATION  DEPLETION  RATE  AS  A  MEASURE 
OF  SOIL  SENSITIVITY  TO  ACIDIC  DEPOSI- 
TION: THEORY, 

Department  of  Ecology  and  Environmental  Re- 
search,  Swedish  University  of  Agricultural  Sci- 
ences, S-750  07,  Uppsala,  Sweden. 
For   primary   bibliographic   entry   see   Field   2G 

W88-07163 


HUMAN  GLUTATHIONE  PEROXIDASE  AC- 
TIVITY IN  CASES  OF  HIGH  SELENIUM  EX- 
POSURES, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07169 


DISSOLVED  IRON  AND  ORGANIC  MATTER 
IN  NORTHERN  PEATLANDS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

Soil  Science  SOSCAK,  Vol.  145,  No.  1,  p  70-76, 
January  1988.  4  fig,  2  tab,  39  ref. 

Descriptors:  'Path  of  pollutants,  'Iron,  'Chemical 
properties,  'Iron,  'Dissolved  solids,  'Fens,  'Peat 
bogs,  Peat  soils,  Organic  carbon,  Iron  compounds, 
Colloids,  Canada. 

Concentration  of  dissolved  (passing  through  aero- 
bic filtration)  iron  and  organic  carbon  (DOC)  were 
determined  in  water  samples  collected  from  su- 
barctic fens  near  Schefferville  and  boreal  bogs  near 
Sept-Iles,  northern  Quebec.  Total  iron  and  DOC 
concentrations  averaged  19.3  and  1.2  mg/L,  re- 
spectively, for  all  the  samples  analyzed  and  were 
weakly  negatively  correlated.  The  bog  waters 
were  higher  in  DOC  and  lower  in  total  iron  than 
the  fen  waters.  Subsurface  samples  from  the  fens, 
underlain  by  iron-rich  materials,  showed  increased 
iron  concentrations,  whereas  the  bogs,  underlain 
by  iron-poor  materials,  did  not.  Differences  in  the 
DOC:iron  ratios  can  be  explained  by  the  different 
pathways  of  water  and  sources  of  DOC  and  iron  in 
the  two  types  of  peatland.  Reaction  of  the  peat 
water  samples  with  o-phenanthroline  suggests  both 
organically  complexed  and  fine  colloidal  and  dis- 
solved forms  of  iron.  The  continuous  variation 
method  showed  that  peak  absorbance  occurs  at 
DOOiron  ratios  of  6:1  to  8:1,  suggesting  that  all 
but  the  subsurface  fen  samples  contained  organic 
matter  complexes  that  were  undersaturated  with 
respect  to  iron.  (Author's  abstract) 
W88-07174 


UNSUITABILITY  OF  WORLD  HEALTH  OR- 
GANISATION GUIDELINES  FOR  FLUORIDE 
CONCENTRATIONS  IN  DRINKING  WATER 
IN  SENEGAL, 

Department    of   Human    Nutrition,    Agricultural 
University,  Wageningen,  The  Netherlands. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07213 


IONIC  AND  WATER  RELATIONS  RESPONSES 
OF  TWO  POPULATIONS  OF  A  NON-HALO- 
PHYTE  TO  SALINITY, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2L. 

W88-07216 


ESTIMATING    THE    ATMOSPHERIC    INPUT 
OF  POLLUTANTS  INTO  A  WATERSHED, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07256 
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COMPARISON  OF  EXCESS  SULFATE  YIELDS 
AND  MEDIAN  PH  VALUES  OF  RIVERS  IN 
NOVA  SCOTIA  AND  NEWFOUNDLAND,  1971- 
1973  AND  1982-1984, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07257 


SUMMARY  OF  THE  IMPACT  OF  ACID  RAIN 
ON  ATLANTIC  SALMON  (SALMO  SALAR)  IN 
CANADA, 

Fisheries  Research  Branch,  Halifax,  Nova  Scotia 

B3J  2S7,  Canada. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07258 


INFLUENCE  OF  PH  ON  THE  TOXICITY  OF 
ALUMINIUM  AND  OTHER  INORGANIC  CON- 
TAMINANTS TO  EAST  COAST  STRIPED 
BASS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07263 


SPECIFIC  SORPTION  OF  TRACE  AMOUNTS 
OF  CU,  PB,  AND  CD  BY  INORGANIC  PARTIC- 
ULATES, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07269 


GROUND  WATER  QUALITY  PREDICTION 
USING  CLIMATIC  INDICES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Geog- 
raphy. 

K.  M.  McGregor,  G.  A.  Marotz,  and  D.  O. 
Whittemore. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  43-48,  February   1988.  5  fig,  2  tab,   14  ref. 

Descriptors:  'Drought,  *Water  quality,  'Water 
chemistry,  'Prediction,  'Mineralization,  'Ground- 
water recharge,  Meteorological  data  collection,  In- 
dexing, Palmer  index,  Eagleman  Aridity  Index, 
Aquifers,  Correlation  analysis,  Kansas 

Drought  affects  the  quality  of  ground  water  in 
certain  aquifers  used  by  municipalities  in  Kansas. 
Water  quality  changes  occur  as  a  function  of  the 
amount  of  water  available  for  recharge  and  hence 
to  dilute  more  mineralized  ground  waters.  Several 
measures  of  meterological  drought,  including  the 
Palmer  Index  and  Eagleman  Aridity  Index,  were 
correlated  with  water  quality  data  to  determine  the 
degree  of  association.  Several  locations  showed 
sharp  declines  in  water  quality  as  the  drought 
progressed.  The  relationships  can  be  used  to  pre- 
dict possible  variations  in  present  and  future  well- 
water  supplies  in  locations  subject  to  drought- 
induced  water  quality  deterioration.  (Author's  ab- 
stract) 
W88-07276 


Issakhar  Mountains.  The  aquifers  drain  through 
two  types  of  outlets,  unique  and  common.  The 
latter  type  is  mainly  conditioned  by  the  occurrence 
of  fault  blocks  acting  as  connecting  media  between 
the  aquifers.  Groundwater  flowing  to  the  unique 
outlets  of  the  carbonate  aquifers  are  usually  of 
bicarbonatic-calcic  composition  whereas  those 
reaching  the  outlets  of  basalt  aquifers  are  of  chlori- 
dic-sodic  assemblage.  Ionic  ratios  of  groundwaters 
flowing  through  different  carbonate  aquifers  do 
not  have  sufficient  contrast  to  facilitate  precise 
identification  of  source  aquifers.  In  the  case  of 
basalt  aquifers,  the  ratios  are  unequivocal  and  suffi- 
cient contrast  enables  such  an  identification.  (See 
W88-07300  thru  W88-07301)  (Author's  abstract) 
W88-07299 


TOWARDS  ESTABLISHING  ALUMINIUM  HY- 
DROXY SILICATE  SOLUBILITY  RELATION- 
SHIPS FOR  NATURAL  WATERS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal,  and  R.  J.  Williams. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  347-352,  February  15,  1988.  4  fig,  14  ref. 

Descriptors:  'Acid  waters,  'Acidity,  'Leaching, 
'Aluminum,  'Aluminosilicates,  'Solubility,  'Dis- 
equilibrium models,  Bedrock,  Mineral  water,  Cor- 
relation studies,  Hydraulic  models,  Catchments, 
Wales,  Stoichiometry,  Trace  metals,  Chemical 
properties. 

A  mineral  disequilibrium  model  has  been  devel- 
oped for  amorphous  aluminosilicates  that  is  poten- 
tially of  value  in  studies  of  aluminium  solubility 
controls  in  such  catchments  as  streams,  bedrock, 
and  soils.  This  technique  has  been  applied  to  a 
study  of  the  streams  draining  the  coniferous 
Hafren  forest  of  mid-Wales.  It  is  shown  using  the 
data  obtained  from  the  Hafren  forest  study  and 
from  published  experimental  observations  that 
more  detailed  information  on  the  aluminosilicate 
system  is  required  before  the  use  of  such  disequili- 
birum  models  can  be  justified.  Effective  use  of  the 
models  requires  independent  measurement  of  the 
composition  of  the  natural  aluminosilicates  in- 
volved. Linear  relationship  between  the  log  of  the 
solubility  activity  quotient  (Q)  and  pH  appears  to 
be  an  artifact  in  that  it  assumes  a  linear  relationship 
between  the  stoichiometric  fraction  (x)  and  pH. 
The  composition  of  aluminosilicate  minerals  pre- 
cipitating in  the  soil  and  stream  waters  may  well  be 
influenced  by  hyrological  as  well  as  chemical  fac- 
tors, and  cannot  assume  simple  Gibbsite  (Al(OH)3) 
solubility.  (Friedmann-PTT) 
W88-07315 


DETERMINING  ULTRATRACE  METAL  CON- 
CENTRATIONS BY  INDUCTIVELY  COUPLED 
PLASMA  EMISSION  SPECTROMETRY, 

Oakland  Univ.,  Rochester,  MI.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-07384 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

W88-07543 


CHARACTERIZATION  OF  SALINE  GROUND- 
WATER RESOURCE  QUALITY  FOR  AQUATIC 
BIOMASS  PRODUCTION:  A  STATISTICALLY- 
BASED  APPROACH, 

Solar  Fuels  Division,  Solar  Energy  Research  Insti- 
tute, 1617  Cole  Boulevard,  Golden,  Colorado 
80401. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-07550 


DISTRIBUTION  OF  ENVIRONMENTAL 
CHLORIDE  IN  RELATION  TO  SUBSURFACE 
HYDROLOGY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).      Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07571 


PEATLAND  WATER  CHEMISTRY  IN  CEN- 
TRAL ONTARIO  IN  RELATION  TO  ACID 
DEPOSITION, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07599 


REGIONAL  PATTERNS  OF  SULFUR  RETEN- 
TION IN  WATERSHEDS  OF  THE  EASTERN 
U.S., 

Northrop  Services,  Inc.,  Corvallis,  OR. 

B.  P.  Rochelle,  and  M.  R.  Church. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  61-73,  November  1987.  4  fig,  4  tab,  38 

ref. 

Descriptors:  'Geochemistry,  'Claciology,  'Paleo- 
hydrology,  'Paleolimnology,  'Sulfur  compounds, 
'Watersheds,  Path  of  pollutants,  Regional  analysis, 
Acid  rain,  Limnology,  Deposition,  Streams,  Reser- 
voirs, Lakes. 

Retention  of  S  was  estimated  in  watersheds  of  the 
Eastern  U.S.  by  calculating  S  input-output  budgets 
for  678  lake  and  reservoir  watershed  systems  in  the 
Northeast  (NE),  98  lake  and  reservoir  and  61 
stream  systems  of  the  Southern  Blue  Ridge  Prov- 
ince (SBRP)  and  56  stream  systems  of  Shenandoah 
National  Park  (SNP).  Budgets  were  determined 
based  on  estimates  of  deposition  and  output  (as 
surface  water)  for  each  of  the  sites.  A  variety  of 
estimates  of  total  S  deposition  were  used.  Percent 
S  retention  is  high  for  sites  in  the  SBRP  and  SNP 
but  is  distributed  around  zero  for  sites  in  the  NE. 
These  findings  lend  support  to  the  hypothesis  that 
patterns  exist  in  S  retention  relative  to  the  extent  of 
the  Late  Wisconsinan  glaciation.  (Author's  ab- 
stract) 
W88-07609 


HYDROCHEMISTRY  OF  GROUNDWATER  AT 
UNIQUE  OUTLETS  OF  THE  BET  SHEAN- 
HAROD  MULTIPLE-AQUIFER  SYSTEM, 
ISRAEL, 

Research  Division,  Hydrological  Service  of  Israel, 

P.O.  Box  6381,  Jerusalem  91063. 

E.  Rosenthal. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 

p  75-87,  January   15,   1988.  2  fig,  3  tab,  21   ref, 

append. 

Descriptors:  'Water  quality,  'Geochemistry,  'Aq- 
uifer characteristics,  'Geohydrology,  Outlets,  Ba- 
salts, Carbonates,  Source  aquifers,  Geology, 
Groundwater  movement,  Israel,  Brines,  Geologic 
fractures. 

The  Bet  Shean  and  Harod  Valleys  are  regional 
recipients  and  mixing  zones  for  groundwater  drain- 
ing to  these  valleys  from  a  multiple-aquifer  system 
which  includes  carbonate  and  basalt  aquifers  and 
deep-seated  reservoirs  of  brine.  The  outlets  of 
these  aquifers  are  located  at  the  mountain  border 
separating  the  valleys  from  the  Gilboa  and  Ramot 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  SELENIUM  IN  SHALLOW 
GROUNDWATER  OF  AGRICULTURAL 
AREAS,  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07441 


DEUTERIUM  IN  WATER  VAPOR  ABOVE  THE 
ATMOSPHERIC  BOUNDARY  LAYER, 

City  Coll.,  New  York.  Dept.  of  Earth  and  Plane- 
tary Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07479 


ALUMINUM  SPECIATION  IN  ACIDIC  NATU- 
RAL WATERS:  TESTING  OF  A  MODEL  FOR 
AL-HUMIC  COMPLEXATION, 

Freshwater    Biological    Association,    The    Ferry 

House,    Ambleside,    Cumbria    LA220LP,    United 

Kingdom. 

For  primary  bibliographic  entry  see  Field  5B. 


COMPOSITION  OF  ACIDIC  MELTWATERS 
DURING  SNOWMELT  IN  THE  SCOTTISH 
HIGHLANDS, 

Dept.  of  Oceanography,  The  Univ.,  Southampton 

S09  5NH,  U.K. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07610 


NUMERICAL  CLASSIFICATION  OF  SALINE 
GROUNDWATER  CHEMISTRY  IN  THE  MUR- 
RUMBIDGEE  IRRIGATION  AREA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07699 


CHEMICAL    PROCESSES    AND   TRANSPORT 
OF  PHOSPHORUS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07825 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

ATMOSPHERIC    DEPOSITION    OF    NUTRI- 
ENTS AND  PESTICIDES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07826 


DISSOLVED  LOADS  AND  THEIR  MEASURE- 
MENT, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-07901 


EFFECTS  OF  SLUDGE  PROPERTIES  ON  AC- 
CUMULATION OF  TRACE  ELEMENTS  BY 
CROPS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07906 


ELECTRICAL  CONDUCTIVITY  AND  SALINE 
CONCENTRATIONS  IN  ARID  LAND 
GROUNDWATERS, 

Department  of  Geography,  The  University,  Not- 
tingham, NG7  2RD,  UK. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07914 


EARLY  DIAGENESIS  OF  AMINO  ACIDS  AND 
ORGANIC  MATTER  IN  TWO  COASTAL 
MARINE  SEDIMENTS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-07918 


STUDY  OF  SULPHUR  ENRICHMENT  IN  THE 
HUMIC  FRACTION  OF  MARINE  SEDIMENTS 
DURING  EARLY  DIAGENESIS, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

R.  Francis. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  1,  p  17-27,  January  1987.  10  fig,  8  tab, 

5ref. 

Descriptors:  *Diagenesis,  *Sulfur,  *Humic  acids, 
•Enrichment,  *Isotope  fractionation,  *Estuarine 
sediments,  'Bioturbation,  Redox  boundary,  Sulfi- 
dic  boundary,  Suboxic  boundary,  Marine  sedi- 
ments, Fjords,  Isotope  studies,  Sulfur  isotopes,  Ox- 
idation-reduction potential. 

The  evolution  of  the  sulfur  content  of  humic  acids 
extracted  from  a  near-shore  sediment  core  obtained 
in  Jervis  Inlet,  British  Columbia,  a  typical  fjord, 
was  investigated.  Special  attention  was  taken  to 
avoid  S  contamination  of  the  humic  materials 
during  extraction.  The  S/C  ratios  increased  con- 
tinuously with  depth  to  values  which  strongly 
suggest  S  addition  to  the  humic  matrix  during 
early  diagenesis  by  reactions  between  organic 
matter  and  H2S  or  its  oxidation  products.  Their 
isotopic  composition  supports  this  view,  however, 
subsequent  isotopic  exchange  has  obscured  the 
mechanism  initially  involved.  Since  a  large  fraction 
of  the  enrichment  occurred  above  the  sulfidic 
zone,  redox  boundaries,  such  as  the  interface  of 
anoxic  microniches  within  more  oxidized  zones,  or 
the  sulfidic/suboxic  boundary  of  the  sediment 
column,  must  have  been  important  sites  for  S  addi- 
tion. Bioturbation,  by  increasing  the  contact  be- 
tween sedimentary  zones  of  a  different  redox 
regime,  it  will  likely  enhance  such  processes.  (Au- 
thor's abstract) 
W88-07919 


STRONTIUM     ISOTOPIC     EVOLUTION     OF 

OIL-FIELD    WATERS     FROM     CARBONATE 

RESERVOIR    ROCKS    IN    BINDLEY    FIELD, 

CENTRAL  KANSAS,  U.S.A. 

Department  of  Geology,  Kansas  State  University, 

Manahattan,  KS  66506,  USA. 

S.  Chaudhuri,  V.  Broedel,  and  N.  Clauer. 

Geochimica   et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  1,  p  45-53,  January  1987.  5  fig,  3  tab, 

26  ref. 

Descriptors:  'Oil  fields,  'Geochemistry,  'Hydro- 
geology,  'Rock  properties,  'Minerals,  'Strontium 


radioisotopes,  'Carbonate  rocks,  'Diagenesis, 
♦Water  analysis,  Chemical  evolution,  Mineral- 
water  interactions.  Kansas,  Isotope  studies.  Calci- 
um, Strontium,  Sodium,  Potassium,  Rubidium, 
Lithium,  Magnesium,  Chlorine,  Bromine. 

Oil-field  waters  produced  from  Mississippian  car- 
bonate reservoir  rocks  in  Bindley  field,  Kansas  had 
an  average  salinity  of  about  42.8  mg/1.  They  were 
enriched  in  Ca,  Sr,  Na,  K.  Rb,  and  Li  and  depleted 
in  Mg  relative  to  sea  water  at  the  same  level  of 
either  CI  or  Br  concentration.  The  average  abun- 
dances of  different  elements  are  as  follows:  Na  - 
13,460  mg/1,  K  -  325mg/l,  Rb  -  0.9  mg/1,  Li  -  12 
mg/1,  Ca  -  1,515  mg/1,  Sr  -  42  mg/1,  Mg  -  430  mg/ 
1,  CI  -  23,000  mg/1,  S04  -  2,630  mg/1,  Br  -  32  mg/1. 
The  super  Sr87/Sr86  values  of  the  waters  ranged 
between  0.7221  and  0.7230,  whereas  the  values  of 
the  host  carbonate  rocks  were  between  0.7090  and 
0.7093.  The  very  high  Sr87/Sr86  values  of  the 
waters  probably  occurred  as  a  result  of  their  reac- 
tion with  alkali  feldspar  minerals  in  buried  Precam- 
brian  crystalline  rocks  to  the  east  of  the  Bindley 
field.  Despite  their  residence  in  carbonate  reservoir 
rocks  oil-field  waters  can  retain  sufficiently  distinct 
isotopic  memory  that  may  provide  important  clues 
about  mineral-water  interactions  in  the  chemical 
evolutionary  history  of  the  waters.  The  study  fur- 
ther indicates  that  very  late  diagenetic  reactions  in 
many  carbonate  rocks  are  of  minor  extent.  Differ- 
ence in  the  Sr  isotopic  data  among  the  oil-field 
waters  suggest  that  the  Sr  isotopic  data  can  be  used 
as  a  reliable  guide  in  recognizing  existence  of  sepa- 
rate pools  in  an  oil  field.  (Author's  abstract) 
W88-07920 


CELESTITE  (SRS04(S))  SOLUBILITY  IN 
WATER,  SEAWATER  AND  NACL  SOLUTION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E.  J.  Reardon,  and  D.  K.  Armstrong. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  1,  p  63-72,  January  1987.  8  fig,  7  tab, 
28  ref. 

Descriptors:  'Geochemistry,  'Celestite,  'Stronti- 
um compounds,  'Seawater,  'Saline  water,  'Brines, 
'Solubility,  'Chemical  analysis,  'Mathematical 
equations,  'Temperature  effects,  Sodium  chloride, 
Pitzer  relations,  Saturate  solutions,  Thermodynam- 
ics, Minerals. 

Celestite  solubility  measurements  conducted  in 
pure  water  at  temperatures  from  10  to  90  C.  Equi- 
librium was  achieved  with  respect  to  a  crystalline 
solid  phase  from  both  undersaturated  and  supersa- 
turated solutions.  The  measurements  show  that  the 
solubility  undergoes  a  maximum  near  20  C.  Log  K 
(solubility  product)  values  for  the  solubility  reac- 
tion are  adequately  described  by  a  mathematical 
expression  as  a  function  of  temperature  range 
283.15  to  363.15  K.  Thermodynamic  values  for  the 
dissolution  reaction  of  SrS04(S)  at  25  C  were 
derived.  Celestite  solubility  measurements  were 
also  determined  in  NaCl  solutions  up  to  5  molal 
concentration  and  from  10  to  40  C.  These  data  are 
in  good  agreement  with  the  previous  work  of 
Strubel,  who  reported  solubility  measurements  to 
temperatures  of  100  C.  The  application  of  the 
Pitzer  relations  and  solubility  constants  determined 
in  this  study  to  calculate  celestite  solubility  in 
NaCl  solutions  yields  excellent  agreement  between 
predicted  values  and  experimental  measurements 
over  the  entire  range  of  temperature  and  NaCl 
concentration  conditions.  For  the  limited  number 
of  solubility  measurements  in  seawater-type  solu- 
tions and  mixed-salt  brines,  the  agreement  using 
the  Pitzer  relations  is  within  3%  of  the  measured 
solubility.  (Author's  abstract) 
W88-07921 


NOBLE  GAS  COMPOSITION  OF  DEEP 
BRINES  FROM  THE  PALO  DURO  BASIN, 
TEXAS, 

Bendix  Field  Engineering  Corp.,  Grand  Junction, 

CO. 

For  primary  bibliographic  entry  see  Field  2F. 
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SOLID/SOLUTION  INTERACTION:  THE 
EFFECT  OF  CARBONATE  ALKALINITY  ON 
ADSORBED  THORIUM, 


Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07923 


AMINO  ACID  ADSORPTION  BY  CLAY  MIN- 
ERALS IN  DISTILLED  WATER, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  I.  Hedges,  and  P.  E.  Hare. 
Geochimica  et   Cosmochimica  Acta   GCACAK, 
Vol.  51,  No.  2,  p  255-259,  February  1987.  1  fig,  1 
tab,  38  ref. 

Descriptors:  'Amino  acids,  'Clay  minerals,  'Dis- 
tilled water,  'Kaolinite,  'Montmorillonite,  'Ad- 
sorption, 'Electrostatic  interactions,  Alkalinity, 
Acidity,  Natural  water. 

The  adsorption  of  15  protein  amino  acids  from 
dilute  (approx.  10  micromolar)  distilled  water  solu- 
tions onto  organic-free  kaolinite  and  montmorillon- 
ite clay  minerals  (1  wt%  suspensions)  was  deter- 
mined at  room  temperature  over  a  48  h  period. 
The  systems  came  to  steady  state  within  2  h.  Basic 
(positively  charged)  amino  acids  were  strongly 
adsorbed  (40-80%  removal)  by  both  clay  minerals. 
Neutral  (uncharged)  amino  acids  were  taken  up 
appreciably  (10-15%)  by  montmorillonite,  but  little 
if  any  (<5%)  by  kaolinite.  Acidic  (negatively 
charged)  amino  acids  were  adsorbed  (20-35%) 
only  by  kaolinite.  These  adsorption  patterns  appear 
to  be  related  in  part  to  electrostatic  interactions 
between  the  clay  mineral  surfaces  and  the  different 
amino  acid  types.  The  measured  extents  and  selec- 
tivities  of  adsorption  onto  these  clay  minerals  are 
sufficiently  great  to  potentially  affect  the  distribu- 
tions and  reactions  of  free  amino  acids  in  natural 
environments.  (Author's  abstract) 
W88-07924 


DIAGENETIC  CHANGES  OF  LIGNIN  COM- 
POUNDS IN  A  MORE  THAN  0.6  MILLION- 
YEAR-OLD  LACUSTRINE  SEDIMENT  (LAKE 
BIWA,  JAPAN), 

Tokyo    Metropolitan    Univ.    (Japan).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07925 


SEASONAL  DISTRIBUTIONS  AND  TURNOV- 
ER OF  REDUCED  TRACE  GASES  AND  HY- 
DROXYLAMINE  IN  YAQUINA  BAY, 
OREGON, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-07926 


FACTORS  AFFECTING  PORE  WATER  HY- 
DROCARBON CONCENTRATIONS  IN  PUGET 
SOUND  SEDIMENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07927 


ALUMINUM  CHEMISTRY:  FRACTIONATION, 
SPECIATION,  AND  MINERAL  EQUILIBRIA 
OF  SOIL  INTERSTITIAL  WATERS  OF  AN 
ALPINE  WATERSHED,  FRONT  RANGE,  COL- 
ORADO, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07928 


BIOGEOCHEMICAL  MASS  BALANCE  OF 
PO210  AND  PB210  IN  AN  OLIGOTROPHIC 
LAKE  WITH  SEASONALLY  ANOXIC  HYPO- 
LIMNION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 
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PROCESSES  AND  KINETICS  OK  CD(2  +  ) 
SORPTION  BY  A  CALCAREOUS  AQUIFER 
SAND, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07930 


CONTINENTAL  WEATHERING  OF  GERMA- 
NIUM: GE/SI  IN  THE  GLOBAL  RIVER  DIS- 
CHARGE, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  A.  Mortlock,  and  P.  N.  Froelich. 
Geochimica  et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  8,  p  2075-2082,  August  1987.  5  fig,  3 
tab,  40  ref. 

Descriptors:  'River  flow,  'Weathering,  'Adsorp- 
tion, 'Geochemistry,  'Minerals,  'Solute  transport, 
'Dissolved  solids,  Germanium,  Silicon,  Catchment 
areas,  Seasonal  variation,  Clays,  Rock  properties. 

Rivers  display  Ge/Si  ratios  ranging  from 
0.0000003  to  0.0000012,  significantly  lower  than 
the  average  continental  crustal  composition  (Ge/Si 
=  0.0000013)  and  do  not,  in  general,  display  Ge/Si 
ratios  reflecting  that  of  the  mineralogy  in  their 
drainage  basins.  In  addition,  seasonal  changes  in 
dissolved  Ge/Si  ratios  are  dramatic  (a  factor  of  3). 
These  observations  suggest  the  operation  of  a  bulk 
fractionation  process(es)  during  weathering  and 
transport  of  dissolved  Ge  and  Si  to  the  oceans 
which  discriminates  against  soluble  Ge.  Buffering 
of  Ge  and  Si  by  sorption  onto  riverine  clays  and 
surficial  iron  hydroxides  may  be  important  in  con- 
trolling dissolved  Ge  and  Si  concentrations  at  Ge/ 
Si  ratios  lower  than  crustal  averages.  The  natural 
dissolved  Ge  to  Si  ratio  carried  to  the  sea  by  rivers 
averages  about  0.0000006  plus  or  minus  10%.  (Au- 
thor's abstract) 
W88-07931 


MOLECULAR  WEIGHT  OF  AQUATIC  FULVIC 
ACIDS  BY  VAPOR  PRESSURE  OSMOMETRY, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

G.  R.  Aiken,  and  R.  L.  Malcolm. 

Geochimica  et   Cosmochimica   Acta   GCACAK, 

Vol.  51,  No.  8,  p  2177-2184,  August  1987.  5  tab,  36 

ref. 

Descriptors:  'Fulvic  acids,  'Water  chemistry, 
'Rivers,  'Chemical  properties,  Vapor  pressure  os- 
mometry, Tetrahydrofuran,  Humic  acids,  Molecu- 
lar structures,  Calcium,  Magnesium,  Cations. 

The  molecular  weights  of  aquatic  fulvic  acids  ex- 
tracted from  5  rivers  were  determined  by  vapor 
pressure  osmometry  (VPO)  with  water  and  tetra- 
hydrofuran (THF)  as  solvents.  The  values  obtained 
ranged  from  500  to  950  daltons,  indicating  that  the 
molecular  weights  of  aquatic  fulvic  acids  are  not  as 
great  as  has  been  suggested  in  some  other  molecu- 
lar weight  studies.  The  samples  were  shown  to  be 
relatively  monodisperse  from  radii  of  gyration 
measurements  determined  by  small  angle  x-ray 
scattering.  THF  affords  greater  precision  and  ac- 
curacy than  H20  in  VPO  measurements,  and  was 
found  to  be  suitable  solvent  for  the  determination 
of  molecular  weight  of  aquatic  fulvic  acid  because 
it  obviates  the  dissociation  problem.  An  inverse 
correlation  was  observed  with  these  samples  be- 
tween the  concentration  of  Ca(+  +)  and  Mg(+  +) 
in  the  river  water  and  the  radii  of  gyration  and 
molecular  weights  of  the  corresponding  fulvic  acid 
samples.  (Author's  abstract) 
W88-07932 


MODELLING  CHEMICAL  EQUILIBRIA  OF 
ACID  MINE-DRAINAGE:  THE  FES04-H2S04- 
H20  SYSTEM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07933 


ORIGIN  OF  SALT  IN  COASTAL  MARSHES  OF 
HUDSON  AND  JAMES  BAYS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 


ography. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-07940 


NITROGEN  CYCLING  IN  A  FORESTED  MIN- 
NESOTA BOG, 

Environmental    Engineering    Program,   Civil   and 
Mineral    Engineering   Department,   University   of 
Minnesota,  Minneapolis,  MN  55455,  USA. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07947 


OPTICAL  ABSORBANCE  OF  DISSOLVED  OR- 
GANIC MATTER  IN  NATURAL  WATER  STUD- 
IES USING  THE  THERMAL  LENS  EFFECT, 

Chemistry  Dept..  Concordia  University,  1455  West 

de    Maisonneuve    Boulevard,    Montreal,    Quebec, 

Canada  H3G  1M8. 

J.  F.  Power,  and  C.  H.  Langford. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  9, 

p  842-846,  May  1,  1988.  3  fig,  2  tab,  18  ref. 

Descriptors:  'Colorimetry,  'Water  analysis,  'Or- 
ganic matter,  'Humic  substances,  'Dissolved 
solids,  'Organic  carbon,  Spectrometers,  Absorp- 
tion, Optical  properties. 

The  thermal  lens  spectrometer  described  in  this 
paper  is  applied  to  colorimetric  determination  of 
dissolved  organic  matter  (humic  substances)  from  a 
series  of  natural  waters.  The  detection  limit  corre- 
sponds to  dissolved  organic  carbon  (DOC)  less 
than  300  microgram/L  at  a  wavelength  of  600  nm. 
As  is  expected  for  thermal  detection  of  absorbance, 
there  is  no  interference  in  the  measurement  from 
light  scattering;  sample  filtration  is  not  necessary. 
Analysis  of  the  absorbance  parameter  e  sub  4/e  sub 
5,  which  characterizes  humic  materials,  shows  that 
it  is  independent  of  light  scattering  but  may  be 
related  to  donor-acceptor  complex  formation  in 
the  polymers.  (Author's  abstract) 
W88-07949 


IDENTIFICATION  OF  THE  POSITION  AND 
THE  STEREOCHEMISTRY  OF  THE  DOUBLE 
BOND  IN  MONOUNSATURATED  FATTY 
ACID  METHYL  ESTERS  BY  GAS  CHROMA- 
TOGRAPHY/MASS  SPECTROMETRY  OF  DI- 
METHYL DISULFIDE  DERIVATIVES, 
Laboratoire  de  Physique  at  Chimie  Mariens,  Uni- 
versite  Pierre  et  Marie  Curie,  UA  CNRS  No.  353, 
tour  24,  4  Place  Jussieu,  75252  Paris  Cedex  05, 
France. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07950 


SR-ISOTOPIC  EVIDENCE  FOR  DISCRETE 
SALINE  COMPONENTS  IN  STRATIFIED 
GROUND  WATERS  FROM  CRYSTALLINE 
BEDROCK,  OUTOKUMPU,  FINLAND. 

Institute  for  Energy  Technology,   Box  40,   2007, 

Kjeller,  Norway. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07951 


TRACE  RARE  EARTH  ELEMENT  ANALYSIS 
IN  BRINY  GROUNDWATERS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

Chemical  Technology  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 
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TIDAL  RECTIFICATION  IN  LATERAL  VIS- 
COUS BOUNDARY  LAYERS  OF  A  SEMI-EN- 
CLOSED BASIN, 

Centre  for  Mathematics  and  Computer  Science, 
P.O.  Box  4079,  1009  AB  Amsterdam,  The  Nether- 
lands. 

H.  E.  De  Swart,  and  J.  T.  F.  Zimmerman. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  184,  p 
381-397,  November  1987.  4  fig,  1 1  ref. 

Descriptors:  'Tides,  'Advection,  'Mathematical 
models,  'Tidal  basins,  'Tidal  hydraulics,  'Bounda- 
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ry  layers.  'Mathematical  studies,  Viscous  (low, 
Mathematical  equations,  Vortices,  Reynolds 
number,  Stokes  numbers,  Strouhal  number. 

The  rectified  flow,  induced  by  divergence  of  the 
vorticity  flux  in  lateral  oscillatory  viscous  bounda- 
ry layers  along  the  sidewalls  of  a  semi-enclosed 
basin,  is  studied  as  a  function  of  the  Strouhal 
number,  kappa,  equivalent  to  the  Reynolds  number 
of  the  viscous  inner  oscillatory  boundary  layer, 
and  of  the  Stokes  number.  The  squared  ratio  of 
these  numbers  defines  another  Reynolds  number, 
measuring  the  strength  of  the  self-advection  by  the 
residual  flow.  For  strong  self-advection  the  residu- 
al current  decays  to  zero  in  an  outer  boundary,  its 
width  being  large  compared  to  the  width  of  the 
inner  layer.  The  regimes  of  small,  moderate  and 
strong  self-advection  are  analyzed.  (Author's  ab- 
stract) 
W88-06820 


PREDICTION  OF  TIDAL  SURGE  IN  LOWER 
CHESAPEAKE  BAY, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
J.  E.  Moses,  and  C.  Blair. 

Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  JWPED5,  Vol.  114,  No.  2,  p  248-255, 
March  1988.  3  fig,  3  tab,  10  ref. 

Descriptors:  'Tidal  surges,  'Mathematical  models, 
'Mathematical  analysis,  'Prediction,  'Tides, 
'Chesapeake  Bay,  'Surges,  'Wind  tides,  'Pressure 
distribution,  Tidewater,  Navigation,  Pore  hurri- 
cane surge  model,  Mathematical  equation. 

Tidal  surge  is  the  difference  between  observed 
water  level  and  predicted  astronomical  tide.  At 
present,  surge  predictions  for  Sewell's  Point,  Vir- 
ginia, rely  on  Pore's  hurricane  surge  model,  a 
linear  combination  of  forecast  surface  pressures 
over  a  large  portion  of  the  Atlantic  Ocean.  The 
authors  have  developed  a  variation  on  this  method 
by  including  previous  surge,  local  wind,  and  local 
pressure  terms  with  time  lags  of  up  to  18  h  to 
predict  local  daily  surge.  Surge  prediction  equa- 
tions were  derived  for  three  substations  15-120  km 
(8-65  nautical  miles)  from  Sewell's  Point.  Surge 
predictions  at  all  four  stations  were  improved  at 
least  23%  by  the  new  regression  equations.  The 
ease  in  using  the  new  equations  and  their  improved 
accuracy  make  these  new  equations  preferable  to 
the  Pore  prediction  method.  This  procedure  is 
especially  useful  to  shippers,  property  owners,  and 
others  with  limited  data  sources.  (Author's  ab- 
stract) 
W88-06853 


FISH  AND  MACROCRUSTACEAN  USE  OF 
SUBMERGED  PLANT  BEDS  IN  TIDAL 
FRESHWATER  MARSH  CREEKS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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GRAZING  OF  CILIATED  PROTOZOA  ON 
FREE  AND  PARTICLE-ATTACHED  BACTE- 
RIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

L.  J.  Albright,  E.  B.  Sherr,  B.  F.  Sherr,  and  R.  D. 

Fallon. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

38,  No.  2,  p  125-129,  June  18,  1987.  1  tab,  31  ref. 

Descriptors:  'Protozoa,  'Bacteria,  'Tidal  rivers, 
'Salt  marshes,  Tidewater,  Grazing,  Dyes,  Tracers, 
Nutrition,  Foods. 

The  grazing  preference  of  natural  assemblages  and 
of  isolated  species  of  ciliated  protozoa  for  free  or 
for  particle-attached  bacteria  were  tested.  Bacteri- 
vorous  ciliates  were  obtained  from  tidal  creek 
water  and  from  the  surface  flocculent  layer  of 
Spartina  salt  marsh  sediments.  Free  and  particle- 
attached  bacteria  were  prepared  by  growing  a 
Gram-negative,  rod-shaped  bacterium  either  in  a 
nutrient  solution,  or  on  the  surfaces  of  artificially 
made  alginate  beads  containing  the  same  nutrients. 
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The  free  and  particle-attached  bacteria  were 
stained  with  a  fluorescent  dye  and  offered  sepa- 
rately to  ciliates  in  trace  amounts  (5%  of  the 
natural  bacterial  abundance  of  1000000  to  10  to  the 
7th  power  cells/milliliter).  Uptake  of  fluorescently 
labeled  bacteria  (FLB)  by  ciliates  was  monitored 
over  30  to  60  minute  periods.  All  ciliates  tested, 
except  for  a  Euplotes  sp.  isolated  from  marsh  floe, 
fed  equally  well  or  better  on  free  FLB  than  on 
attached  FLB.  The  marsh  floe  ciliates  showed  a 
stronger  preference  for  attached  bacteria  than  did 
tidal  creek  ciliates.  Small  spirotrichous  ciliates  and 
a  free-swimming  peritrich  present  in  creek  water 
ingested  free  FLB  at  rates  12  to  36  times  greater 
than  found  for  attached  FLB.  The  experimental 
results  indicate  that  bacterivorous  ciliates  are  capa- 
ble of  feeding  on  free  bacteria  at  bacterial  abun- 
dance less  than  10  to  the  7th  power  cells/milliliter, 
and  may  not,  as  presently  though,  be  confined  to 
grazing  attached  of  aggregated  bacteria  in  natural 
waters.  (Author's  abstract) 
W88-06855 


OXYGEN  PRODUCTION  AND  CONSUMP- 
TION ASSOCIATED  WITH  THE  MAJOR  AU- 
TOTROPHIC COMPONENTS  IN  TWO  TEM- 
PERATE SEAGRASS  COMMUNITIES, 

College  of  William  and  Mary,  School  of  Marine 

Science,  Gloucester  Point,  Virginia  23062. 

L.  Murray,  and  R.  L.  Wetzel. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

38,  No.  3,  p  231-239,  July  13,  1987.  3  fig,  3  tab,  31 

ref.  EPA  Grants  R805974  and  X003245. 

Descriptors:  *Sea  grasses,  "Oxygen  requirements, 
"Oxygen  production,  "Nearshore  processes,  *Bays, 
Oxygen,  Plant  physiology,  Plankton,  Seasonal  var- 
iation, Organic  matter. 

Oxygen  production  and  consumption  rates  were 
determined  for  the  various  communities  (plankton, 
sediment,  and  seagrass-plus-epiphytes)  associated 
with  2  adjacent  seagrass  communities  located  on 
the  southeastern  shore  of  the  Chesapeake  Bay, 
Virginia;  one  was  dominated  by  Zostera  marina 
and  the  other  by  Ruppia  maritima.  Annual  esti- 
mates of  gross  production  summed  for  all  commu- 
nities were  high  compared  to  other  reports  (ca 
1600  gC/sq  m  and  1 100  gC/sq  m  in  the  Z.  marina 
and  the  R.  maritima  dominated  communities,  re- 
spectively). Plankton  and  sediment  communities 
accounted  for  45  and  36%  in  the  2  areas,  respec- 
tively. Seasonal  patterns  of  production  for  the  2 
areas  differed.  In  the  Z.  marina  area,  plankton  and 
sediment  production  dominated  during  summer, 
whereas  in  the  R.  maritima  area  production  of 
seagrass  (plus  epiphytes)  dominated  throughout 
the  study.  Temporal  trends  for  oxygen  production 
and  consumption  of  the  plankton  and  sediment 
components  corresponded  closely  and  suggest 
direct  in  situ  utilization.  However,  a  lag  observed 
between  production  and  consumption  in  the  sea- 
grass-plus-epiphyte  component  indicates  indirect 
utilization  mediated  by  microbially  dominated  de- 
composition and  demineralization  processes.  The 
ratio  of  annual  gross  production  to  dark  respiration 
(P:R)  exceeded  1.0  in  both  seagrass  communities 
and  for  all  components,  suggesting  net  export  and/ 
or  burial  of  carbon  in  these  systems.  (Author's 
abstract) 
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Sedimentation  of  an  autumn  diatom  bloom  and  its 
effect  on  sediment  was  simulated  in  the  laboratory. 
Benthic  response  was  similar  to  that  observed  in 
previous  field  studies:  (1)  a  response  within  hours, 
(2)  a  rise  of  the  chemocline,  and  (3)  a  change  to 


pronounced  anaerobiosis.  Benthic  metabolism  was 
affected  down  to  at  least  7  cm  sediment  depth. 
Significantly  more  organic  matter  was  consumed 
than  was  added  by  the  diatoms.  Sediment  oxygen 
consumption  explained  <3%  of  the  organic  matter 
used,  while  heat  production  explained  89%  of  the 
burned  material  integrated  over  7  cm  sediment 
depth.  The  geochemical  model  of  oxidizing  organ- 
ic matter  is  criticized.  Development  of  ATP-bio- 
mass  was  in  phase  with  the  observed  pattern  of 
heat  production.  Efficiency  of  benthic  response 
(P/C)  was  50  to  60%  in  the  surface  and  <40%  in 
deeper  sediment  strata.  The  energy  flow  equation 
fitted  within  a  range  of  10%.  (Author's  abstract) 
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Data  from  2  cruises  in  July  1979  and  1980  in  the 
head  region  of  the  Laurentian  Channel,  in  the  St. 
Lawrence  estuary,  were  used  to  study  variations  of 
nutrient  and  phytoplankton  biomass  following  up- 
welling  relaxation.  During  both  cruises,  the  newly 
upwelled  water  mass  was  characterized  by  high 
salinity  (>29%),  low  temperature  (<4  degrees  C), 
low  phytoplankton  biomass  (<1  microgram;liter) 
and  high  nutrient  levels  (N03  =  13  micromolar, 
P04  =  1.4  micromolar,  Si04  =  18  micromolar, 
NH4  =  0.6  micromolar).  As  the  water  mass 
warmed  up,  phytoplankton  biomass  increased  ex- 
ponentially up  to  approximately  17  micrograms/ 
liter  and  a  concurrent  decrease  in  the  concentra- 
tion of  all  nutrients  was  observed.  The  decrease  of 
N03:P04  and  N03:Si04  ratios  during  this  period 
indicates  a  gradual  nitrate  impoverishment  of  the 
mixed  layer.  At  the  warmest  stations,  in  July  1980, 
nitrate  and  ammonium  reached  undetectable  con- 
centrations while  silicic  acid  concentrations  fell 
below  2  micromolar.  High  values  of  phytoplankton 
particulate  organic  carbon:  particulate  organic  ni- 
trogen (POOPON)  ratios  measured  in  July  1980 
also  suggest  that  algae  were  nitrogen  limited 
during  this  cruise.  Data  from  this  study  and  other 
world-wide  upwelling  areas  support  the  hypothesis 
that  the  initial  concentration  of  nitrate  and  silicic 
acid  in  the  newly  upwelled  waters  is  the  factor 
which  mainly  determines  which  nutrient  will 
become  exhausted  (limiting)  first.  The  nearly  si- 
multaneous exhaustion  of  nitrate  and  silicic  acid  in 
the  St.  Lawrence  estuary  is  attributed  to  the  3- 
layer  circulation  pattern  of  its  water  masses.  Silicic 
acid  is  trapped  in  the  bottom  layer  (deeper  than 
100  m)  which  is  hardly  mixed  with  surface  waters. 
In  the  intermediate  layer  (between  20  and  100  m), 
the  origin  of  the  upwelled  waters,  these  2  nutrients 
are  generally  found  in  equal  proportion.  (Author's 
abstract) 
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Fluxes  of  dissolved  silicate  (diss.  Si)  across  the 
sediment-water  interface  were  measured  by  incu- 
bating cores  from  the  Bay  of  Fundy,  Canada,  and 
the  Dutch  Wadden  Sea.  The  influence  of  infauna 
on  diss.  Si  transport  was  estimated  by  inactivation 
of  infauna  with  formalin  poisoning  and  'asphyxia- 
tion'. Release  of  diss.  Si  in  the  Bay  of  Fundy 
ranged  from  2.2  to  6.9  millimoles  (mmol)  Si/sq  m/ 
day  (temperature  18  to  22  degrees  C)  before,  and 
from  0.7  to  2.5  mmol/sq  m/day  after  fauna  inacti- 
vation. In  the  Dutch  Wadden  Sea  these  data  were  - 
1.2  to  21.3  and  -0.05  to  9.7  mmol  diss.  Si/sq  m/day 
(temperature  13.5  to  20  degrees  C),  respectively. 
Effect  of  formalin-poisoning  and  'asphyxiation' 
compared  well.  With  only  one  exception  fluxes  of 
diss.  Si  after  inactivation  of  sediment  fauna  ap- 
proached, within  a  factor  of  2,  fluxes  calculated 
form  pore-water  gradients  by  assuming  that  molec- 
ular diffusion  is  the  only  transport  mechanism  for 
diss.  Si  exchange.  (Author's  abstract) 
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Assimilation  of  D-  and  L-Amino  acids  by  axenic 
cultures  of  Navicula  salinarum  and  Amphiprora  cf. 
paludosa  was  measured  by  High  Performance 
Liquid  Chromatography  (HPLC).  Ammonium 
ions  at  concentrations  of  5  to  100  micromoles/liter 
(umol/1)  effectively  suppressed  the  utilization  of 
concentrations  of  100  umol/1  of  nitrate,  but  did  not 
eliminate  the  uptake  of  amino  acids  in  concentra- 
tions of  0.05  to  0.8  umol/1.  N.  salinarum  assimilated 
low  concentrations  of  several  amino  acids  parallel 
with  high  concentrations  of  ammonium,  whereas 
A.  cf.  paludosa  depleted  the  concentration  of  as- 
partic  and  glutamic  acid  more  rapidly  than  that  of 
ammonium.  Nitrogen-deprived  cultures  of  both 
species  assimilated  spikes  of  amino  acids  very  rap- 
idly; half  of  the  concentration  added  was  assimilat- 
ed in  0.5  hours.  The  assimilation  of  6  D-amino 
acids  was  compared  with  that  of  the  corresponding 
L-  forms;  the  effect  of  the  isomeric  form  on  the 
uptake  differed  widely  among  the  amino  acids. 
The  possible  application  of  these  uptake  experi- 
ments to  interstitial  water  is  discussed.  (Author's 
abstract) 
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PROCARYOTES  IN  EURYOXIC  ESTUARINE 
SEDIMENT, 

Connecticut  Univ.,  Noank.  Marine  Research  Lab. 

E.  A.  Matson,  and  J.  D.  Buck. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 

41,  No.  1,  p  71-78,  November  25,  1987.  3  fig,  2  tab, 

51   ref.  Office  of  Water  Resources  Grant  A -069- 

CONN. 

Descriptors:  "Microbiological  studies,  "Sediments, 
"Estuarine  environment,  "Mud,  Euryoxic  sedi- 
ments, Anoxic  sediments,  New  England,  Oxygen, 
Tetrazolium,  Electrochemistry,  Metabolism,  Inter- 
stitial water. 

Rates  of  both  tetrazolium  and  oxygen  reduction 
were  obtained  seasonally  from  the  top  8  cm  of 
euryoxic  estuarine  sediment  in  southeastern  New 
England,  over  an  in  situ  temperature  range  of  0  to 
20  degrees  C.  Anoxic  tetrazolium  reduction  was 
highest  in  the  3  to  5  cm  layers  at  15  degrees  C  (up 
to  860  nmol  2e(-)/cu  cm/hour).  Changes  in  the 
chemistry  of  deeper  pore-waters  (20  to  60  cm) 
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occurring  over  90  days  indicated  that  metabolic 
rates  (42  nmol  2e(-)/cu  cm/hour)  were  about  an 
order  of  magnitude  lower  than  those  in  the  surface 
sediments.  Parallel  simultaneous  estimates  of  02 
reduction  (reduced  sediment  preincubated  in  02- 
saturated  ambient  waters  plus  or  minus  10  mM 
NaN3)  averaged  4  times  greater  than  tetrazolium 
reduction.  The  postulated  occurrence  of  a  mixed 
metabolic  community  consisting  of  facultatively 
anaerobic  heterotrophs  and  ehemolithotrophs 
agrees  with  the  field  data.  The  community  is 
spread  out  vertically  through  watery  sediment  of  a 
quiescent,  highly  depositional  cove.  Soft-bodied 
infauna  may  help  to  maintain  the  Eh  potential  at  ca 
-200  mV  from  1  to  60  cm;  the  sediment  is  not 
sufficiently  cohesive  to  be  strongly  poised.  (Au- 
thor's abstract) 
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Exchange  of  organic  carbon  (dissolved  organic 
carbon  (DOC)  and  particulate  organic  carbon 
(POC))  between  a  euhaline  vegetated  marsh  and  an 
adjacent  tidal  creek  (North  Inlet,  South  Carolina) 
was  studied  on  40  tidal  cycles  between  15  April 
1983  and  19  June  1984.  A  flume  was  utilized  to 
evaluate  the  role  of  the  vegetated  marsh  in  proc- 
essing carbon  during  tidal  inundation  and  a  drain- 
age weir  was  used  to  measure  export  from  the 
marsh  via  runoff  and  seepage  during  low  tide 
exposure  (including  storm  events).  Mean  flood 
water  DOC  concentrations  varied  seasonally  from 
3.1  to  18.6  ppm.  Maximum  concentrations  were 
observed  in  late  winter  and  early  spring,  and  were 
associated  with  freshwater  discharge  from  the  ad- 
jacent forest.  There  was  a  statistically  insignificant 
(alpha  =  0.05)  DOC  import  to  the  vegetated 
marsh  during  tidal  inundation  of  2.9  g  C/sq  m/ 
year.  Mean  flood  water  POC  concentrations 
varied  seasonally  between  0.7  and  4.6  ppm  with 
the  highest  values  observed  during  the  summer. 
The  vegetated  marsh  was  a  sink  for  POC  during 
tidal  inundation  except  when  storm  events  oc- 
curred on  the  ebb  tide.  There  was  a  statistically 
significant  (alpha  =  0.05)  import  of  POC  to  the 
vegetated  marsh  of  83.3  g  C/sq  m/year  with  the 
largest  removal  rate  observed  when  the  tidal  water 
resided  on  the  low  marsh  (tall  Spartina  alterni- 
flora).  Exports  of  DOC  and  POC  from  the  marsh 
via  runoff  and  seepage  during  low  tide  exposure 
(including  rain  events)  were  36.2  gC/sq  m/year 
and  30.6  g  C/sq  m/year.  The  annual  net  exchange 
(imports-exports)  of  carbon  between  the  marsh  and 
the  adjacent  tidal  creek  suggests  this  system  is  a 
sink  for  POC  and  a  source  for  DOC,  the  total 
organic  carbon  exchange  being  negligible.  The 
study  implies  that  the  vegetated  marsh  may  not  be 
the  source  of  carbon  which  was  found  to  outwell 
from  this  and  other  marsh-estuarine  systems.  (Au- 
thor's abstract) 
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The  freshwater  pulse,  characterized  by  a  salinity 
minimum,  has  been  observed  in  many  coastal  areas. 
A  2-D  numerical  model  was  developed  to  investi- 
gate the  laterally  averaged  estuarine  circulation, 
and  the  freshwater  pulse  in  the  St.  Lawrence  Estu- 
ary. The  effects  on  the  circulation  and  salinity  of 
various  parameters,  including  vertical  eddy  coeffi- 
cients, river  runoff,  the  bottom  friction  coefficient 
and  the  open  boundary  condition  were  studied. 
The  freshwater  pulse  in  the  St.  Lawrence  Estuary 
was  simulated  using  a  seasonal  variation  of  the 
freshwater  runoff.  In  addition  to  simulating  the 
downstream  propagation  and  the  reduction  of  the 
pulse's  amplitude  toward  both  the  ocean  and  the 
deep  water  in  most  of  the  areas,  several  interesting 
results  were  produced.  These  include:  (1)  the  find- 
ing of  the  maximum  and  minimum  amplitudes  of 
the  pulse,  (2)  the  increase  of  the  amplitude  from 
surface  to  deep  water  in  the  far  upstream  region, 
(3)  the  initial  formation  of  the  pulse  at  two  surface 
locations,  (4)  the  increase  of  the  arrival  time  from 
surface  to  deep  water,  and  (5)  the  increase  of  the 
arrival  time  for  deep  water  pulses  (at  25  m  or 
deeper)  toward  the  slope  region  where  the  up- 
stream shallow  water  and  the  downstream  deep 
water  separates.  The  responses  of  the  horizontal 
and  vertical  velocities  to  the  freshwater  pulse  are 
described.  Dynamics  associated  with  the  distribu- 
tion, formation  and  propagation  of  the  pulse  are 
discussed.  (Author's  abstract) 
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The  effect  of  5-fluoro-2'-deoxyuridine  (FdUrd)  on 
(methyl-3H)thymidine  incorporation  by  bacterio- 
plankton populations  in  subtropical  freshwater,  es- 
tuarine, and  oceanic  environments  was  examined. 
In  estuarine  waters,  intracellular  isotope  dilution 
was  inhibited  by  FdUrd,  which  permitted  the  esti- 
mation of  both  intracellular  and  extracellular  iso- 
tope dilution.  In  2  of  10  cases,  extracellular  isotope 
dilution  was  significant.  At  low  concentrations  of 
(methyl-3H)thymidine  or  (6-3H)thymidine,  FdUrd 
completely  inhibited  incorporation  of  radioactivity 
into  protein  and  RNA.  At  high  concentrations  of 
(3H)thymidine,  however,  FdUrd  had  little  effect 
on  labeling  patterns.  The  dihydrofolate  reductase 
inhibitors  amethopterin  and  trimethoprim  had  no 
effect  on  macromolecular  labeling  patterns.  These 
results  suggest  that  thymidylate  synthase  is  not 
involved  in  nonspecific  labeling  and  that  FdUrd 
inhibits  nonspecific  labeling  by  blocking  some 
other  enzyme  involved  in  thymidine  catabolism.  In 
oligotrophy  oceanic  and  freshwater  samples, 
FdUrd  did  not  inhibit  intracellular  isotope  dilution 
or  (3H)thymidine  labeling  of  protein  and  RNA,  but 
caused  some  inhibition  of  (3H)thymidine  incorpo- 
ration into  DNA.  The  ability  of  FdUrd  to  inhibit 
nonspecific  macromolecular  labeling  during 
(3H)thymidine  incorporation  was  significantly  cor- 
related (r  =  0.84)  with  total  thymidine  incorpora- 
tion (in  picomoles/liter/hr).  The  results  are  dis- 
cussed in  terms  of  applications  of  FdUrd  to  routine 
bacterial  production  measurements  and  the  general 
assumptions  of  (3H)thymidine  incorporation.  (Au- 
thor's abstract) 
W  8  8-07006 


SEASONAL  AND  DIEL  VARIABILITY  IN  DIS- 
SOLVED DNA  AND  IN  MICROBIAL  BIOMASS 
AND  ACTIVITY  IN  A  SUBTROPICAL  ESTU- 
ARY, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07021 


MICROBIAL  DECOMPOSITION  IN  AQUATIC 
ENVIRONMENTS:  COMBINED  PROCESS  OF 
EXTRACELLULAR  ENZYME  ACTIVITY  AND 
SUBSTRATE  UPTAKE, 

Institut  fur  Meereskunde,  Dusternbrooker  Weg  20, 
D-2300  Kiel,  Federal  Republic  of  Germany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07023 
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DUAL-LABEL  RADIOISOTOPE  METHOD 
FOR  SIMULTANEOUSLY  MEASURING  BAC- 
TERIAL PRODUCTION  AND  METABOLISM 
IN  NATURAL  WATERS, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07024 


MAGNITUDE-FREQUENCY  RELATIONSHIP 
OF  COASTAL  SAND  DELIVERY  BY  A  SOUTH- 
ERN CALIFORNIA  STREAM, 

San  Diego  State  Univ.,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07053 

ECOLOGICAL  CONSEQUENCES  OF  ME- 
CHANICAL HARVESTING  OF  CLAMS, 

North    Carolina   Univ.    at   Chapel    Hill.    Inst,    of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07063 


ECOLOGICAL      EFFECTS      OF      COASTAL 
MARSH  IMPOUNDMENTS:  A  REVIEW, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-07100 


BACKFILLING  CANALS  TO  MITIGATE  WET- 
LAND DREDGING  IN  LOUISIANA  COASTAL 
MARSHES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-07104 


TRIBUTYLTIN  (TBT)  IN  THE  WATERS  OF  A 
SCOTTISH  SEA  LOCH  ARISING  FROM  THE 
USE  OF  ANTIFOULANT  TREATED  NETTING 
BY  SALMON  FARMS, 

DAFS  Marine  Laboratory,  P.O.  Box  101,  Victoria 
Road,  Aberdeen  AB9  8DB  (Great  Britain). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07117 


OCCURRENCE  AND  DIET  OF  FISHES  IN  A 
TIDAL  INLET  TO  A  SALTMARSH  IN  SOUTH- 
ERN MORETON  BAY,  QUEENSLAND, 

Fisheries  Management  Branch,  Department  of  Pri- 
mary Industries,  Brisbane,  Qld  4000,  Australia. 
For  primary  bibliographic  entry  see  Field  81. 
W88-07167 


originally  growing  at  0  and  200  mol/cu  m  NaCl  to 
200  and  400  mol/cu  m  NaCl,  respectively.  Ion 
uptake  and  transport  rates  were  maximal  6-12  h 
after  transfer  and  then  declined  to  new  steady-state 
levels  within  48  h;  osmotic  potentials  were  low- 
ered over  a  72  h  period  on  average  by  approxi- 
mately 1.0  MPa;  and  after  9  h  photosynthetic  and 
transpiration  rates  were  reduced  by  about  20%  and 
30%,  respectively.  Results  are  discussed  in  terms 
of  the  ability  of  halophytes  to  adjust  to  fluctuating 
salinity  and  to  salt  tolerance  mechanisms  in  gener- 
al. (Author's  abstract) 
W88-07212 

IONIC  AND  WATER  RELATIONS  RESPONSES 
OF  TWO  POPULATIONS  OF  A  NON-HALO- 
PHYTE  TO  SALINITY, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 

W.  D.  Bowman. 

Journal  of  Experimental  Botany,  Vol.  39,  No.  198, 

p  97-105,  January  1988.  3  fig,  2  tab,  40  ref,  NSF 

Grant  BSR  861-2381. 

Descriptors:  'Halophytes,  'Salth  marshes,  *Plant 
growth,  'Plant  physiology,  'Photosynthesis,  'Salt 
tolerance,  'Saline  water,  Grasses,  Salinity,  Chemi- 
cal properties,  Transpiration,  Osmotic  pressure, 
Salt  balance,  Ions,  Sodium,  Chloride,  Potassium, 
Proline. 

Salinity-induced  changes  in  the  ionic  and  water 
relations  in  plants  from  two  naturally-occurring 
populations  of  the  C4  non-halophyte  Andropogon 
glomeratus  were  measured  to  detect  differences  in 
the  capacity  to  adjust  osmotic  potentials  and  in  ion 
content  potentially  responsible  for  the  osmotic  ad- 
justment. Pressure-volume  curves  and  leaf  ion  con- 
tent were  measured  in  plants  from  two  popula- 
tions, salt  marsh  and  inland,  after  long-term  expo- 
sure to  three  salinity  levels.  Osmotic  adjustment 
and  decreases  in  the  bulk  tissue  elasticity  occurred 
to  a  similar  extent  in  both  populations  with  increas- 
ing salinity.  Cl(  +  )  concentrations  increased  with 
increasing  salinity  in  both  populations,  whereas 
leaf  Na(  +  )  concentrations  increased  only  in  the 
inland  population,  but  were  higher  at  all  salinities 
in  the  marsh  population.  K(  +  )  concentrations 
changed  little  with  increasing  salinity.  Proline  con- 
centrations increased  only  at  the  highest  salinity 
level,  and  did  not  differ  significantly  between  pop- 
ulations. These  results  suggest  a  role  for  Na(  +  ) 
uptake  and  regulation  in  cosmotic  adjustment  in 
the  marsh  population,  contrasting  with  studies  of 
salt  tolerance  in  other  non-halophytic  grasses.  (Au- 
thor's abstract) 
W88-07216 


SALT  TOLERANCE  IN  THE  HALOPHYTE 
SUAEDA  MARITIMA  L.  DUM.  GROWTH,  ION 
EXCHANGE  IN  RESPONSE  TO  ALTERED  SA- 
LINITY, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 
N.  J.  W.  Clipson. 

Journal  of  Experimental  Botany,  Vol.  38,  No.  197, 
p  1996-2004,  December  1987.  4  fig,  22  ref. 

Descriptors:  'Halophytes,  'Salt  tolerance,  'Photo- 
synthesis, 'Tissue  analysis,  'Elastic  properties, 
•Plant  physiology,  'Salinity,  'Salt  marsh,  Chlo- 
ride, Potassium,  Sodium,  Ions,  Chemical  proper- 
ties, Pressure-volume  curve,  Mathematical  analy- 
sis, Metabolism,  Osmotic  pressure,  Osmotic  poten- 
tial. Saline  water. 

Shoot  and  root  fresh  and  dry  weights  and  shoot 
sodium,  chloride  and  potassium  contents  were 
measured  and  shoot  relative  growth  rates  calculat- 
ed in  seedlings  of  Suaeda  maritima  over  a  period  of 
11  d  following  a  raising  of  culture  solution  salinity 
from  0  to  200  mol/cu  m  NaCl.  Growth  rates  and 
sodium  and  chloride  contents,  as  compared  to 
plants  growing  in  the  absence  of  salt  were  in- 
creased while  potassium  contents  declined.  Shoot 
sodium  accumulation  rate  and  the  rate  of  transport 
of  sodium  from  root  to  shoot,  osmotic  potential, 
and  rates  of  photosynthesis  and  transpiration  were 
also  measured  for  up  to  72  h  after  transfer  of  plants 


NUMERICAL  MODELING  OF  SOLUTE 
TRANSPORT  PATTERNS  IN  THE  DAMMAM 
AQUIFER, 

Civil  Engineering  Department,  King  Fahd  Univer- 
sity of  Petroleum  and  Minerals,  Dhaharan,  Saudi 
Arabia. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07280 


NUMERICAL  MODELING  OF  SEPARATION 
EDDIES  IN  SHALLOW  WATER, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07451 


PHYTOPLANKTON  POPULATION  DYNAM- 
ICS AND  THE  FATE  OF  PRODUCTION 
DURING  THE  SPRING  BLOOM  IN  AUKE 
BAY,  ALASKA, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
E.  A.  Laws,  P.  K.  Bienfang,  D.  A.  Ziemann,  and 
L.  D.  Conquest. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No  1,  p  57-65,  January  1988.  4  fig,  1  tab,  42  ref. 
DOC  Contract  NA-85-ABH-00022  and  NSF 
Grant  OCE  85-13594. 

Descriptors:  'Limnology,  'Population  dynamics, 
'Phytoplankton,  'Auke  Bay,  'Coastal  waters, 
•Limiting  nutrients,  'Primary  productivity,  Eu- 
trophication,    Model    studies,    Zooplankton,    Bio- 


mass,  Nutrients,  Irradiance,  Temperature,  Growth 
rates,  Chlorophyll  a. 

Primary  production  rates  and  the  concentrations 
and    vertical    fluxes    of   phytoplankton    pigments 
were  measured  in  Auke  Bay,  Alaska,  on  a  twice- 
weekly  basis  over  a  period  of  56  d  spanning  the 
1985  spring  bloom.  Application  of  a  slightly  modi- 
fied version  of  the  Welschmeyer-Lorenzen  equa- 
tions yielded  growth  rates  that  were  in  excellent 
agreement  with  the  ratio  of  primary  production  to 
particulate   carbon   in   the   water   column.   These 
results  suggest  that  the  assumption  in  the  Welsch- 
meyer-Lorenzen model  that  chlorophyll  a  is  con- 
verted to  pheopigments  with  an  efficiency  of  about 
66%  as  a  result  of  zooplankton  grazing  is  probably 
close  to  the  truth  in  this  system.  Of  the  primary 
production  that  occurred  during  the  study  period, 
about  40%  was  lost  from  the  euphotic  zone  due  to 
the  sinking  of  viable  cells  and  58%  was  lost  due  to 
zooplankton  grazing.  Only  about  1.5%  of  the  pri- 
mary production  remained  in  the  euphotic  zone  in 
the  form  of  additional  phytoplankton  biomass  at 
the  end  of  the  study.   Herbivorous  zooplankton 
were  estimated  to  be  assimilating  at  least  58%  of 
the  phytoplankton  carbon  they  ingested  -  a  conclu- 
sion in  reasonable  agreement  with  previously  pub- 
lished laboratory  studies.  Although  phytoplankton 
biomass  in  this  system  appears  to  be  limited  by  the 
supply  of  nitrate,  phytoplankton  growth  rates  seem 
to  be  limited  by  either  irradiance  or  temperature. 
(Author's  abstract) 
W88-07467 


THERMODYNAMIC  SOLUBILITY  RELA- 
TIONSHIPS OF  INORGANIC  VANADIUM  IN 
THE  MARINE  ENVIRONMENT, 

Water  Resources  and  Environment  Div.,  Research 
Inst.,  King  Fahd  Univ.  of  Petroleum  and  Minerals, 
Dhahran  31261  (Saudi  Arabia). 
For  primary  bibliographic  entry  see  Field  5B. 
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ORIGINS  OF  SEAWATER  INTRUSION  IN  A 

COASTAL  AQUIFER  -  A  CASE  STUDY  OF  THE 

PAJARO  VALLEY,  CALIFORNIA  (USA), 

Geological  Survey,  Menlo  Park,  CA. 

L.  D.  Bond,  and  J.  D.  Bredehoeft. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 

p  363-388,  July   15,   1987.   18  fig,  6  tab,  20  ref. 

Descriptors:  'Saline  water  intrusion,  'Coastal  aq- 
uifer, 'Groundwater  pollution,  'Seawater, 
'Groundwater  movement,  Aquifers,  Brackish 
water,  Recharge. 

Seawater  may  enter  and  contaminate  stratified 
coastal  aquifers  through  a  number  of  different 
pathways.  These  pathways  and  their  relative  con- 
tribution were  examined  in  the  Pajaro  Valley,  Cali- 
fornia (USA),  a  coastal  area  with  extensive 
groundwater.  This  study  considers  three  pathways 
of  possible  intrusion  of  the  primary  confined  aqui- 
fer: (1)  onshore  leakage  from  brackish  sources,  the 
estuary  and  sloughs,  through  the  confining  layer; 
(2)  near-shore  leakage  from  the  ocean  through  the 
confining  layer;  and  (3)  offshore  flow  from  the 
ocean  from  the  submarine  canyon  outcrop  of  the 
aquifer.  Groundwater  flow  and  seawater  intrusion 
are  simulated  using  an  areal,  two-dimensional 
solute-transport  computer  model.  This  analysis  in- 
dicates that  leakage  flow  through  confining  layers 
is  the  principal  method  of  recharge  to  the  aquifer. 
Although  lateral  flow  through  the  offshore  out- 
crop contaminates  the  aquifer,  as  a  whole,  at  a 
higher  rate,  vertical  leakage  through  the  sea  floor 
initially  in  the  main  pathway  of  seawater  intrusion 
to  the  onshore  portion  of  the  aquifer.  It  is  likely 
that  leakage  generally  is  the  dominant  method  of 
recharge  and  initial  cause  of  seawater  intrusion  for 
poorly  confined,  stratified  coastal  aquifers.  This 
analysis  suggests  that  a  significant  time  interval 
follows  the  initial  observation  of  seawater  intru- 
sion, during  which  remedial  action  can  be  taken  tc 
control  lateral  flow  through  the  offshore  outcrop 
which  ultimately  will  be  the  largest  component  ol 
future  intrusion  in  these  aquifers.  (Author's  ab- 
stract) 
W88-07521 
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GEOCHEMICAL  CALCULATIONS  AND  OB- 
SERVATIONS ON  SALT  WATER  INTRU- 
SIONS, LA.  COMBINED  GEOCHEMICAL/ 
MIXING  CELL  MODEL, 

Institute  for  Earth  Sciences,  Vrije  Universiteit,  De 
Boelelaan  1085,  1081  HV  Amsterdam  (The  Neth- 
erlands). 

C.  A.  J.  Appelo,  and  A.  Willemsen. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 
p  313-330,  October  30,  1987.  10  fig,  5  tab,  34  ref. 

Descriptors:  'Groundwater  movement,  *Flow, 
•Computer  models,  *Saline  water  intrusion, 
•Saline-freshwater  interfaces,  •Geochemistry, 
•Groundwater,  *Model  studies,  Computer  pro- 
grams. Polders,  Floods,  Paleohydrology. 

A  combined  geochemical/mixing  cell  flow  model 
has  been  developed.  The  geochemical  model, 
based  on  the  computer  program  eq3/6,  has  been 
modified  to  include  cation  exchange  reactions  and 
is  incorporated  in  a  one-dimensional  mixing  cell 
model  for  stationary  one-dimensional  transport. 
Dispersion  or  diffusion  is  calculated  by  mixing  the 
cell  contents  with  neighboring  cells.  Relationships 
between  mixing  factors  and  dispersivity  and  diffu- 
sion coefficients  were  derived.  The  model  was 
used  to  simulate  concentration  changes  during  salt 
water  intrusions.  Fundamental  differences  are 
shown  to  exist  between  diffusion  of  salt  water  from 
a  stagnant  water  body  and  dispersive  intrusions 
during  marine  transgressions  or  flooding  events. 
With  dispersive  flow,  characteristic  water  compo- 
sitions develop  in  space  and  time  as  a  result  of 
cation  exchange.  With  diffusion,  these  steep  con- 
centration gradients  are  smoothed  out  and  mixed 
compositions  occur.  The  concept  that  characteris- 
tic concentrations  occur  during  dispersive  flow 
was  used  to  obtain  paleohydrological  information 
in  a  Dutch  polder.  The  depth  of  the  fresh/salt 
water  interface  before  polder  development  is  de- 
duced from  a  simulation  of  observed  exchange 
reactions  in  the  polder  groundwater.  (Author's  ab- 
stract) 
W88-07583 


INTERSPECIFIC  DIFFERENCES  IN  DEAD 
PLANT  BUFFERING  CAPACITY  ALTER  THE 
IMPACT  OF  ACID  RAIN  ON  DECOMPOSI- 
TION RATES  IN  TIDAL  MARSHES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07595 


INFLUENCE  OF  THE  TIDE  ON  RAINFALL  IN 
A  TIDAL  AREA, 

Institute  of  Earth  Sciences,  Amsterdam. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-07646 


LOCAL  CHANGES  OF  SALINITY  AND  NUTRI- 
ENTS AND  PROCESSES  CONTRIBUTING  TO 
THE  NUTRIENT  DISTRIBUTION  OFF  THE 
EVROS  RIVER,  IN  THE  NORTH  AEGEAN 
SEA, 

Institute  of  Oceanographic  and  Fisheries  Research, 
GR-166  04,  Hellinikon,  Greece. 
N.  Friligos. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  16,  No.  1,  p  1-16,  1987.  5  fig,  4  tab, 
36  ref. 

Descriptors:  *Nutrients,  *Saline  water,  *River 
mouth,  'Nitrogen  compounds,  Plumes,  Salinity, 
Nutrient  distribution,  Evros  River,  Silicates,  Am- 
monia, Nitrites,  Nitrates,  Phosphates,  Spatial  distri- 
bution, Temporal  distribution,  Limiting  nutrients, 
Greece,  Aegean  Sea,  Limiting  nutrients. 

The  distribution  of  salinity,  silicate,  ammonia,  ni- 
trite, nitrate,  and  phosphate  off  the  Alexandroupo- 
lis  coast,  both  inside  and  outside  the  Evros  River 
plume,  was  observed  during  three  cruises  between 
March  1981  and  March  1982.  The  most  important 
river  source  of  nutrients  is  the  Evros  River  and  the 
data  show  that  there  is  a  large  spatial  and  temporal 
variability  of  salinity  and  nutrients  during  both 
high  and  low  discharge  periods.  The  extension  of 
the  area  influenced  by  the  river  mouth  is  charac- 
terized by  a  highly  significant  correlation  between 


salinity  and  nutrients.  This  indicates  a  control  of 
the  dynamics  of  the  nutrients  by  the  physical  proc- 
esses of  dilution.  In  the  second  zone,  lying  further 
from  the  river  mouth,  ihis  correlation  is  lost  be- 
cause of  the  superposition  of  biological  factors. 
The  fact  that  in  some  zones  the  concentration  of 
the  total  inorganic  nitrogen  was  sometimes  found 
to  be  undetectable  suggests  that  nitrogen  could  be 
the  growth  limiting  factor.  (Author's  abstract) 
W88-07695 


ENVIRONMENTAL  CONTAMINANTS  IN 
BIRDS:  PHOSPHATE-MINE  AND  NATURAL 
WETLANDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Wildlife  and 

Range  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07754 


EFFECTS  OF  RAINFALL  ON  THE  SEASONAL 
THERMOCLINE, 

Naval  Postgraduate  School,  Monterey,  CA. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07778 


EARLY  DIAGENESIS  OF  AMINO  ACIDS  AND 
ORGANIC  MATTER  IN  TWO  COASTAL 
MARINE  SEDIMENTS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
S.  M.  Henrichs,  and  J.  W.  Farrington. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  1,  p  1-15,  January  1987.  4  fig,  5  tabs, 
57  ref,  append. 

Descriptors:  'Diagenesis,  'Sediment  diagenesis, 
•Benthic  fauna,  'Bioturbation,  'Estuarine  sedi- 
ments, 'Amino  acids,  'Organic  matter,  'Bacteria, 
Marine  sediments,  Sedimentation,  Decomposition, 
Nitrogen  compounds,  Organic  carbon,  Carbon  di- 
oxide, Sulfides,  Comparison  studies,  Fauna,  Massa- 
chusetts, Rhode  Island. 

Surface  sediments  of  Buzzards  Bay,  Massachusetts 
(BBP)  are  oxic  to  suboxic  and  are  extensively 
bioturbated  by  deposit-feeding  infauna,  while  sedi- 
ments of  the  Pettaquamscutt  River  Estuary,  Rhode 
Island  (PRE)  are  reducing  and  overlain  by  anoxic 
bottom  water.  Sediments  from  these  two  sites  were 
analyzed  for  total  organic  carbon  and  nitrogen, 
total  hydrolyzable  amino  acids,  dissolved  free 
amino  acids,  and  porewater  dissolved  organic 
carbon,  ammonium,  total  carbon  dioxide,  and  sul- 
fide, to  describe  and  compare  the  early  diagenesis. 
Based  on  model  calculations,  organic  matter  re- 
mineralization  rates  in  the  upper  meter  of  BBP  and 
PRE  sediments  are  of  similar  magnitude,  at  14  and 
10  g  C/sq  m  x  year,  respectively.  The  surface 
sediment  organic  carbon  accumulation  rates  at  the 
two  sites  are  also  similar,  36  (BBP)  and  30  (PRE)  g 
C/sqmx  year.  Thus,  the  unusually  high  organic 
content  of  PRE  Sediments  (>12%  by  weight  or- 
ganic carbon)  does  not  result  from  much  greater 
deposition  rates  or  from  much  lower  decomposi- 
tion rates  than  in  BBP  sediments,  Which  contain 
only  2%  organic  carbon.  Total  hydrolyzable 
amino  acids  made  up  1 1  to  23%  of  the  total  carbon 
remineralized  in  BBP  sediments.  Decomposition 
did  not  result  in  detectable  changes  in  hydrolyza- 
ble amino  acid  composition  at  either  site.  Glutamic 
acid  and  beta-aminoglutaric  acid  were  major  con- 
stituents of  the  sediment  dissolved  free  amino 
acids.  Dissolved  free  amino  acid  distributions  in 
these  sediments  are  probably  the  net  result  of  pro- 
duction and  consumption  by  bacteria.  Macrofauna 
and  adsorption  to  sediments  are  additional  sinks  for 
dissolved  amino  acids  in  Buzzards  Bay  sediments, 
but  they  do  not  appear  to  be  responsible  for  the 
major  features  of  the  dissolved  free  amino  acid 
distributions.  (Author's  abstract) 
W88-07918 


CELESTITE      (SRS04(S»      SOLUBILITY      IN 
WATER,  SEAWATER  AND  NACL  SOLUTION, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-07921 


SEASONAL  DISTRIBUTIONS  AND  TURNOV- 
ER OF  REDUCED  TRACE  GASES  AND  HY- 


63 


DROXYLAMINE  IN  YAQUINA  BAY, 
OREGON, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

J.  H.  Butler,  R.  D.  Jones,  J.  H.  Garber,  and  L.  I. 
Gordon. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  51,  No.  3,  p  697-706,  March,  1987.  5  fig,  6  tab, 
68  ref. 

Descriptors:  'Atmosphere,  'Chemical  properties, 
•Estuaries,  'Seasonal  distribution,  'Turnover  time, 
'Trace  gases,  Yaguina  Bay,  Oregon,  Microorga- 
nisms, Upwelling,  Seawater,  Runoff,  Sediment  dis- 
tribution, Hydroxylamine,  Nitrous  oxide,  Carbon 
dioxide,  Methane,  Ammonium,  Hydrogen. 

The  distributions  of  methane,  carbon  monoxide, 
nitrous  oxide,  and  hydrogen  along  the  length  of 
the  Yaquina  River  estuary  were  examined  on  6 
occasions  over  a  year's  time  during  1983  and  1984. 
To  help  evaluate  the  fluxes  of  these  reduced  trace 
gases,  hydroxylamine  concentrations  and  microbial 
oxidation  rates  for  methane,  carbon  dioxide,  and 
ammonium  were  measured  along  with  the  trace 
gases.  Methane,  introduced  primarily  from  a 
wastewater  discharge,  attained  high  levels  of  su- 
persaturation,  and  was  removed  almost  entirely  by 
atmospheric  evasion.  Carbon  monoxide  was  pro- 
duced and  consumed  rapidly  by  microbes  in  the 
estuary,  atmospheric  evasion  contributing  little  to 
its  overall  cycling.  Nitrous  oxide  apparently  en- 
tered the  estuary  from  fall  runoff,  upwelled  sea- 
water,  and  sedimentary  diffusion,  with  little  rela- 
tive contribution  from  aquatic  nitrification.  Hy- 
droxylamine concentrations  correlated  positively 
with  ammonium  oxidation  rates,  but  whether  these 
processes  were  one  and  the  same  is  unknown. 
Hydrogen  production  rates  apparently  were  high, 
as  H2  remained  supersaturated  at  all  times  in  the 
estuary.  (Author's  abstract) 
W88-07926 


FACTORS  AFFECTING  PORE  WATER  HY- 
DROCARBON CONCENTRATIONS  IN  PUGET 
SOUND  SEDIMENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 
For  primary  bibliographic  entry  see  Field  5B. 
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CONTINENTAL  WEATHERING  OF  GERMA- 
NIUM: GE/SI  IN  THE  GLOBAL  RIVER  DIS- 
CHARGE, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-07931 


ORIGIN  OF  SALT  IN  COASTAL  MARSHES  OF 
HUDSON  AND  JAMES  BAYS, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

J.  S.  Price,  and  M.  K.  Woo. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 
25,  No.  1,  p  145-147,  January  1988.  2  fig,  12  ref. 

Descriptors:  'Marshes,  'Coastal  marshes,  'Salini- 
ty, 'Sediment  distribution,  'Isostatic  uplift,  'Diffu- 
sion, Chemical  properties,  Permeability,  Hudson 
Bay,  James  Bay,  Tyrell  Sea,  Oxygen  isotopes,  Iso- 
tope studies. 

The  presence  of  salt  in  isostatically  uplifted  coastal 
marshes  well  removed  from  tidal  sources  suggests 
that  the  salt  is  relict  in  origin.  This  was  confirmed 
by  the  measured  downward  increase  in  salinity 
towards  the  deeper  and  older  Tyrell  Sea  sediments 
and  by  the  presence  of  water  isotopically  heavier 
than  the  present-day  meteoric  or  tidal  waters.  The 
low  permeability  of  marsh  sediments  and  the  verti- 
cal distribution  of  salt  indicate  that  diffusion  is 
transmitting  salt  toward  the  surface,  where  it  is 
subsequently  removed  by  surface  flow.  Salt  con- 
centration decreases  with  distance  inland,  where 
the  salt-loss  processes  have  proceeded  for  a  longer 
time.  The  chloride  concentration  of  the  deep  pore 
water  suggests  that  the  total  salinity  of  the  postgla- 
cial Tyrell  Sea  was  21-25  g/1.  (Author's  abstract) 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 


W88-07940 


IDENTIFICATION  OF  THE  POSITION  AND 
THE  STEREOCHEMISTRY  OF  THE  DOUBLE 
BOND  IN  MONOUNSATURATED  FATTY 
ACID  METHYL  ESTERS  BY  GAS  CHROMA- 
TOGRAPHYA1ASS  SPECTROMETRY  OF  DI- 
METHYL DISULFIDE  DERIVATIVES, 
Laboratoire  de  Physique  at  Chimie  Mariens,  Uni- 
versite  Pierre  et  Mane  Curie,  UA  CNRS  No.  353, 
tour  24,  4  Place  Jussieu,  75252  Paris  Cedex  05, 
France. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07950 


DUPUIT-GHYBEN-HERZBERG  ANALYSIS  OF 
STRIP-ISLAND  LENSES, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-07953 
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SELECTION  OF  MEMBRANES  FOR  TREAT- 
MENT OF  BLEACHING  EFFLUENTS, 

Alfa-Laval  Separation  AB,  Filtration  Technology, 

P.O.  Box  500,  S-147  00  Tumba,  Sweden. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07217 


APPLICATION  OF  MEMBRANES  IN  ENVI- 
RONMENTAL PROTECTION, 

Institute  of  Environmental  Chemistry,  Chinese 
Academy  of  Science,  P.O.  Box  934,  Beijing,  China. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-07218 


DEVELOPMENT  OF  POLYSULFONAMIDE 
MEMBRANE  AND  ITS  APPLICATION  IN 
TREATING  CHROMIUM  PLATING 

WASTEWATER, 

The  Beijing  Municipal  Research  Institute  of  Envi- 
ronmental Protection,  Fu  Wai  Avenue,  Beijing, 
China. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-07219 


INFLUENCE  OF  DIFFERENT  TYPES  OF 
METAL  COMPLEX  ON  THE  TRANSITIVITY 
OF  REVERSE  OSMOSIS  MEMBRANES, 

Department  of  Chemical  Engineering  and  Envi- 
ronmental Engineering,  Laboratory  for  Environ- 
mental Protection  Research,  Beijing  Polytechnic 
University,  Beijing,  China. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-07220 


SIGNIFICANCE  OF  COLOUR   CHANGES   IN 
SOME  REVERSE  OSMOSIS  PERMEATORS, 

For   primary   bibliographic   entry   see   Field    5D. 
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INVESTIGATION  OF  THE  MODIFIED  FOUL- 
ING INDEX  AS  A  TEST  FOR  PLUGGING  PO- 
TENTIAL OF  PRETREATED  SEAWATER, 

North   Carolina   State    Univ.,    Raleigh.    Dept.   of 
Chemical  Engineering. 
D.  R.  Van  Der  Vaart,  and  E.  P.  Stahel. 
Desalination  DSLNAH,  Vol.  68,  No.   1,  p  45-56, 
January  1988.  7  fig,  1  tab,  16  ref. 

Descriptors:  'Membrane  processes,  'Water  treat- 
ment, 'Pretreatment  of  water,  'Reverse  osmosis, 
•Fouling,  'Seawater,  'Desalination,  'Effluents, 
•Mathematical  analysis,  Plugging  potential,  Foul- 
ing index. 


The  pretreatment  of  raw  seawater  is  necessary  to 
reduce  the  fouling  of  reverse  osmosis  membranes 
and  increase  run  length.  To  measure  the  plugging 
potential  of  pretreated  feedwater,  the  modified 
fouling  index  was  tested  using  both  control  suspen- 
sions and  pretreated  seawater.  The  defining  equa- 
tion was  found  to  adequately  describe  the  process. 
By  distinguishing  between  the  various  filtration 
mechanisms,  the  modified  fouling  was  found  to  be 
more  precise  than  other  plugging  indexes.  A 
scheme  is  presented  for  the  in  situ,  computer- 
controlled  measurement  of  the  modified  fouling 
index.  (Author's  abstract) 
W88-07222 


DESALINATION  OF  AGRICULTURAL  DRAIN- 
AGE RETURN  WATER:  I.  OPERATIONAL  EX- 
PERIENCES WITH  CONVENTIONAL  AND 
NONCONVENTIONAL  PRETREATMENT 

METHODS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
For   primary   bibliographic   entry   see   Field    5D. 
W88-07229 


DESALINATION  OF  AGRICULTURAL  DRAIN- 
AGE RETURN  WATER:  II.  ANALYSIS  OF  THE 
PERFORMANCE  OF  A  13,000  GDP  RO  UNIT, 

California  Univ.,  Berkeley.  Dept.  of  Sanitary  and 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 
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MEMBRANE  DEVELOPMENT  FOR  SEA- 
WATER DESALINATION, 

Chemical  Engineering  Department,  University  of 

Naples,  Italy. 

E.  Brioli. 

Desalination  DSLNAH,  Vol.   63,  p  57-69,  June 

1987.  2  fig,  4  tab,  5  ref. 

Descriptors:  'Desalination,  'Membrane  processes, 
'Reverse  osmosis,  'Seawater,  Membranes,  Poly- 
mers, Ultrafiltration,  Membrane  distillation,  Pre- 
treatment of  water,  Salt  rejection,  Chemical  prop- 
erties, Thermal  properties,  Capital  costs,  Operating 
costs,  Technology,  Optimization,  Filtration. 

Reverse  osmosis  is  today  an  attractive  and  com- 
petitive basic  unit  operation  for  small  and  large 
scale  seawater  desalination.  This  paper  discusses 
the  available  reverse  osmosis  membranes  of  inter- 
est in  sea  water  desalination  and  possible  future 
developments  in  the  field.  Various  membranes  and 
modules  are  already  available  whose  performance 
and  affordability  are  of  interest.  New  polymeric 
composite  asymmetric  membranes  with  high  or 
moderate  rejection  of  salts  are  under  test  in  various 
countries  and  will  become  commercially  available. 
Their  higher  chemical  and  thermal  resistance 
might  simplify  operating  procedures,  increase  re- 
verse osmosis  flexibility,  and  decrease  capital  and 
operating  costs.  The  possibility  of  integrating  re- 
verse osmosis  with  other  membrane  separation 
techniques  in  seawater  desalination  is  also  of  inter- 
est. Cross-flow  microfiltration  or  ultrafiltration, 
particularly  in  the  pretreatment  phase,  and  mem- 
brane distillation  are  two  processes  which,  com- 
bined with  reverse  osmosis,  can  contribute  to  the 
optimization  of  seawater  desalination.  (Author's 
abstract) 
W88-07231 


PRETREATMENT  SYSTEM  IN  REVERSE  OS- 
MOSIS PLANTS, 

Jeddah  Plants,  Western  Region,  P.  O.  Box  7624, 

Jeddah  21221,  Saudi  Arabia. 

T.  K.  Osta,  and  L.  M.  Bakheet. 

Desalination   DSLNAH,   Vol.   63,   p  71-80,  June 

1987.  4  tab 

Descriptors:  'Desalination,  'Membrane  processes, 
'Reverse  osmosis,  'Pretreatment  of  water,  'Water 
treatment  facilities,  'Performance  evaluation, 
'Clogging,  'Fouling.  Scaling,  Microorganisms, 
Algal  growth,  Slime,  Suspended  solids,  Colloids, 
Oxides,  Oil  pollution,  Grease,  Sterilization,  Bio- 
cides,  Sodium  bisulfite,  Chlorine,  Copper  sulfate, 
Feedwater  treatment,  Specifications,  Saudi  Arabia 


The  water  fed  to  the  membrane  affects  the  success- 
ful operation  of  Reverse  Osmosis  (RO)  plants.  In 
order  for  economical  membrane  life  to  be 
achieved,  the  feedwater  must  satisfy  the  membrane 
manufacturer's  requirements.  Scale,  biological 
slime,  suspended  solids,  colloids,  metal  oxides,  and 
oil  and  grease  are  feedwater  impurities  which  can 
foul  the  membrane,  decreasing  its  productivity  or 
even  causing  membrane  blockage  or  damage.  This 
paper  discusses  experience  with,  and  performance 
of,  pretreatment  systems  in  RO  plants  at  Al-Birk 
and  Umm  Lujj  in  Saudi  Arabia.  The  Al-Birk  plant 
operated  satisfactorily  during  its  performance  and 
reliability  test.  Since  that  time,  however,  perform- 
ance has  steadily  declined;  microorganism  fouling 
is  the  main  problem.  Membrane  sterilization  with 
sodium  bisulfite  has  improved  performance,  but 
neither  design  performance  nor  manufacturers' 
guaranteed  performance  has  been  met.  Microorga- 
nism fouling  is  also  a  problem  at  the  Umm  Lujj 
plant.  The  problem  was  initially  treated  with  chlo- 
rine, but  this  biocide  is  damaging  to  the  membrane 
itself.  Copper  sulfate  was  found  to  be  effective,  but 
only  on  algal  growth.  In  the  event  of  filter  plug- 
ging, shock  dosing  with  chlorine  is  resorted  to  as  a 
backup  procedure.  (Shidler-PTT) 
W88-07232 


PRE-  AND  POST-TREATMENT  AT  THE  RO 
PLANT  AT  RA'S  ABU  JARJUR,  BAHRAIN, 

Ministry  of  Works  and  Power,  Electricity  Direc- 
torate, State  of  Bahrain. 
M.  al-Arrayedhy. 
Desalination   DSLNAH,   Vol.   63,   p   81-94,  June 

1987.  2  fig,  5  tab. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Pretreatment  of  water,  'Posttreatment  of  water, 
Performance  evaluation,  Bahrain,  Groundwater, 
Saline  water,  Hydrogen  sulfide,  Hydrocarbons, 
Membranes,  Filters,  Algal  growth,  Bacteria,  Steri- 
lization, Potable  water,  Corrosion  control,  Water 
quality. 

A  reverse  osmosis  (RO)  plant,  with  a  capacity  of 
46,000  cu  m  per  day  (10  MIGD),  was  started  up  at 
Ra's  Abu  Jarjur,  Bahrain,  in  October  1984.  The 
raw  water  source  is  high-salinity  groundwater, 
containing  dissolved  hydrogen  sulfide  and  miscible 
hydrocarbons.  The  plant  is  at  present  the  largest  in 
the  world  with  seawater  membranes.  Results  of  the 
first  year  of  operation  are  outlined  in  this  paper 
with  special  emphasis  on  water  pretreatment  and 
posttreatment.  Some  problems  with  algae  and  ex- 
cessive bacterial  growth  in  the  pretreatment  filters 
have  been  met  and  effectively  controlled.  Further 
investigations  to  improve  sterilization  methods  are 
in  progress.  The  posttreatment  plant,  designed  to 
produce  a  good  quality  potable  water  with  good 
corrosion  characteristics,  has  also  been  shown  to 
be  successful.  The  water  quality  is  better  than 
originally  predicted.  (Shidler-PTT) 
W88-07233 


PRETREATMENT  OF  SURFACE  SEAWATER 
FEED  AT  DROP, 

Petroleum,    Petrochemicals,    and    Materials   Divi- 
sion, Kuwait  Institute  for  Scientific  Research,  P. 
O.  Box  24885,  13109  Safat,  Kuwait. 
S  Ebrahim,  and  A.  Malik. 

Desalination  DSLNAH,  Vol.  63,  p  95-107,  June 
1987.  10  fig,  4  ref. 

Descriptors:  'Pretreatment  of  water,  'Seawater, 
'Water  treatment  facilities,  'Desalination,  'Re- 
verse osmosis,  'Feedwater  treatment,  Membranes, 
Fouling,  Particulate  matter,  Colloids,  Silt,  Turbidi- 
ty, Hydrogen  ion  concentration,  Temperature, 
Chlorine,  Flocculation,  Coagulation,  Filtration, 
Filter  media,  Water  quality,  Doha  Reverse  Osmo- 
sis Plant,  Design  criteria,  Kuwait. 

Proper  pretreatment  to  eliminate  or  minimize  the 
fouling  potential  of  feedwater  is  one  of  the  main 
factors  in  the  successful  long-term  operation  of 
reverse-osmosis  (RO)  water  desalination  systems, 
regardless  of  the  type  of  membrane  used.  At  the 
Doha  Reverse  Osmosis  Plant  (DROP)  in  Kuwait, 
flocculation  and  dual  media  filtration  is  used  to 
treat    surface    seawater    feed.    The    pretreatment 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


system  is  designed  to  provide  the  three  different 
membrane  configuration  systems  with  water  of 
suitable  quality  and  required  quantity.  The  quality 
is  monitored  by  measuring  the  silt  density  index 
(SDI),  turbidity,  pH,  temperature,  and  chlorine 
content.  This  paper  describes  the  pretreatment  in- 
volved, problems  encountered,  and  the  feedwater 
quality  after  treatment  during  the  two  years  of 
operation.  The  common  pretreatment  of  DROP 
has  been  successfully  controlled  (most  of  the  time) 
to  give  an  SDI  of  less  than  4.0,  which  is  acceptable 
by  RO  lines  I  and  III.  The  common  pretreatment 
system  uses  the  basic  principle  of  removing  sus- 
pended and  colloidal  particles  from  the  untreated 
water  by  coagulation-flocculation  followed  by 
gravity  filtration.  With  the  aid  of  an  in-line  coagu- 
lation system,  the  SDI  of  less  than  3.0  required  for 
RO  line  II  has  also  been  maintained.  In  general,  the 
individual  pretreatment  systems  of  all  RO  lines 
have  been  managed  to  give  satisfactory  feedwater 
quality  in  accordance  with  the  membrane  manufac- 
turer's requirements.  This  achievement  resulted  in 
reducing  membrane-cleaning  frequencies,  main- 
taining design  recoveries,  and  increasing  RO  avail- 
ability. (Shidler-PTT) 
W88-07234 


EVALUATION  OF  THE  THREE  POST-TREAT- 
MENT SYSTEMS  AT  DOHA  SEA  WATER  RE- 
VERSE OSMOSIS  PLANT-KUWAIT, 

Water  Resources  Development  Centre,  Ministry  of 

Electricity  and  Water,  P.  O.  Box   12020,  71651 

Safat,  Kuwait. 

F.  al-Awadi,  and  M.  Abdel-Jawad. 

Desalination  DSLNAH,  Vol.  63,  p  109-117,  June 

1987.  3  fig,  7  tab,  5  ref. 

Descriptors:  'Water  treatment,  *Water  treatment 
facilities,  'Reverse  osmosis,  Evaluation,  Kuwait, 
Potable  water,  Membranes,  Chemical  treatment, 
Neutralization,  Hydrogen  ion  concentration, 
Sodium  chloride,  Dissolved  solids,  Carbon  dioxide, 
Chlorides,  Sulfates,  Alkalinity,  Calcium  carbonate, 
Limestone,  Calcium  Hydroxide,  Lime,  Decarbona- 
tors,  Sodium  hydroxide,  Bicarbonates,  Doha  Re- 
verse Osmosis  Plant. 

Doha  Reverse  Osmosis  Plant  was  built  to  produce 
drinking  water.  The  plant  consists  of  three  differ- 
ent reverse-osmosis  (RO)  membrane  configuration 
systems,  each  of  which  has  its  own  posttreatment 
process.  The  permeate  from  the  three  RO  lines  is 
characterized  by  low  pH  and  high  sodium  chloride 
content.  The  permeate  from  RO  line  1  is  stabilized 
by  passing  it  over  a  calcium  carbonate  (limestone) 
open  bed.  Total  dissolved  solids  (TDS)  are  in- 
creased from  215  in  the  permeate  to  about  264  rag/ 
1  in  the  final  product  and  the  pH  is  raised  to  6; 
carbon  dioxide  is  reduced  from  32  mg/1  to  1 1  mg/ 
1;  and  the  chloride-sulfate/alkalinity  ratio  in  the 
final  product  is  about  6.8.  The  permeate  from  RO 
line  2  is  stabilized  by  dosing  it  with  a  solution  of 
calcium  hydroxide  (lime).  The  TDS  level  is  in- 
creased from  240  mg/1  in  the  permeate  to  289  mg/1 
in  the  final  product  and  the  pH  is  raised  from  6.2  to 
7.9;  carbon  dioxide  is  reduced  from  12  mg/1  to  5 
mg/1;  and  the  chloride-sulfate/alkalinity  ratio  is 
6.6.  The  permeate  from  RO  line  3  is  stabilized  by 
decreasing  the  carbon  dioxide  concentration  using 
a  decarbonator;  the  remaining  carbon  dioxide  in 
the  water  is  neutralized  by  the  addition  of  sodium 
hydroxide  (caustic  soda)  to  produce  bicarbonate. 
The  TDS  level  does  not  exhibit  an  appreciable 
increase  since  the  alkalinity  was  slightly  increased 
from  6  mg/1  to  9  mg/1;  the  carbon  dioxide  content 
is  reduced  through  the  decarbonator  and  the  addi- 
tion of  caustic  soda  from  31  mg/1  in  the  permeate 
to  2  mg/1  in  the  final  product;  and  the  final  chlo- 
ride-sulfate/alkalinity ratio  is  46.  (Shidler-PTT) 
W88-07235 


DESIGN  OF  REVERSE  OSMOSIS  PROCESS, 

Department  of  Material  Science  and  Chemical  En- 
gineering, Yokohama  National  University,  Yoko- 
hama, Japan. 

H.  Ohya,  K.  Yajima,  and  R.  Miyashita. 
Desalination  DSLNAH,  Vol.  63,  p  119-133,  June 
1987.  14  fig,  3  tab,  13  ref. 

Descriptors:  'Water  treatment,  'Reverse  osmosis, 
•Design  criteria,  'Model  studies,  Membrane  proc- 


esses, Hydraulic  permeability,  Solute  transport, 
Compaction,  Plasticity,  Mass  transfer,  Chemical 
properties,  Physical  properties,  Caprolactan,  Con- 
centration, Seawater,  Desalination,  Japan. 

A  generalized  approach  to  reverse  osmosis  (RO) 
process  design  is  presented  for  solution-membrane 
systems  characterized  by  the  following  membrane 
parameters:  hydraulic  permeability,  solute  perme- 
ability, reflection  coefficient,  solute-induced  com- 
paction coefficient,  plasticizing  coefficient  of 
solute  permeability,  mass-transfer  coefficient  on 
the  high-pressure  side  of  the  membrane,  and  the 
properties  of  the  solutions.  Examples  of  RO  proc- 
ess design  are  carried  out  for  epsilon-caprolactan 
concentration  and  seawater  desalination  using 
PEC- 1000  spiral-wound  modules  and  compared 
with  experimental  data  reported  by  Toray  Compa- 
ny, Ltd.,  for  epsilon-caprolactan  recovery  from  its 
nylon  plant  at  Nagoya  and  by  the  800  cu  m/day 
RO  seawater  desalination  plant  at  Chigasaki  Beach 
by  Water  Reuse  Promotion  Center  Japan.  In  both 
cases,  the  agreement  between  observed  and  calcu- 
lated data  is  satisfactory.  (Author's  abstract) 
W88-07236 
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lower  capital  cost;  shorter  construction  time;  fewer 
corrosion  problems;  simplicity  of  construction,  op- 
eration, and  maintenance;  smaller  space  require- 
ments; etc.  On  the  other  hand,  some  RO  disadvan- 
tages are  the  requirement  for  substantial  water 
pretreatment;  uncertainties  of  membrane  life  and 
membrane  cycle;  lower  product  water  quality; 
continuous  decay  in  product  water  flux;  many 
unforseen  operational  problems;  and  the  prolifera- 
tion of  small  equipment  with  thousands  of  possible 
leakage  points.  This  paper  compares  energy  con- 
sumed by  seawater  RO  and  MSF  desalting  plants 
when  the  latter  are  combined  with  steam  power- 
plants  (i.e.,  dual-purpose  power  and  desalting 
plants).  To  overcome  the  proliferation  of  small 
equipment  in  large  RO  plants,  a  scheme  is  present- 
ed which  enlarges  the  high-pressure  pump  of  the 
RO  system,  combines  it  with  a  steam  powerplant, 
and  drives  it  with  a  steam  turbine.  Also  presented 
is  a  scheme  which  combines  a  hybrid  MSF/RO 
desalting  system  with  a  steam  powerplant. 
(Shidler-PTT) 
W88-07238 


ECONOMIC  FEASIBILITY  OF  THE  REVERSE 
OSMOSIS  PROCESS  FOR  SEAWATER  DE- 
SALINATION, 

Leitner  and  Associates,  Inc.,  815  Shadow  Lawn 

Drive,  Elm  Grove,  WI  53122. 

G.  F.  Leitner. 
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Descriptors:  'Water  treatment,  'Desalination, 
'Reverse  osmosis,  'Economic  feasibility,  'Sea- 
water, 'Cost  analysis,  Financing,  Capital  costs, 
Design  criteria,  Wages,  Operating  costs,  Multis- 
tage flash  distillation,  Energy,  Membranes,  Middle 
East. 

Most  important  in  any  economic  analysis  of  a 
desalting  process  is  a  comparative  frame  of  refer- 
ence. One  of  the  most  generally  accepted  cost 
references  for  desalination  plants  is  that  published 
by  Oak  Ridge  National  Laboratory,  was  updated 
last  in  1981.  To  provide  meaningful  current  sea- 
water desalting  cost  data  for  the  Middle  East,  this 
paper  updates  the  1981  study  as  it  relates  to  reverse 
osmosis  (RO),  and  introduces  plant  physical  and 
cost  data  common  to  that  geographic  area.  Ten 
bases  for  cost  estimates  were  used:  financial  param- 
eters, capital  costs,  indirect  capital  costs,  plant  load 
factor,  plant  design,  chemical  costs,  energy  costs, 
labor  costs,  membrane  replacement,  and  other  op- 
erating costs.  The  cost  of  desalted  seawater  by  RO 
appears  to  be  lower  than  for  multistage  flash 
(MSF)  distillation.  Further,  RO  is  competitive  for 
large  dual-purpose  plants,  will  favor  RO.  If  experi- 
ence indicates  longer  membrane  life  than  used  in 
this  study  (and  there  is  evidence  this  may  be  the 
case)  the  RO  cost  advantage  will  be  further 
strengthened.  (Author's  abstract) 
W88-07237 


CRITICAL  COMPARISON  BETWEEN 

ENERGY  CONSUMPTION  IN  LARGE  CAPAC- 
ITY REVERSE  OSMOSIS  (RO)  AND  MULTIS- 
TAGE FLASH  (MSF)  SEAWATER  DESALTING 
PLANTS, 

Kuwait  Univ.,  Safat.  Dept.  of  Mechanical  Engi- 
neering. 
M.  A.  Darwish. 

Desalination  DSLNAH,  Vol.  63,  p  143-161,  June 
1987.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Water  treatment  facilities,  'Desalina- 
tion, 'Reverse  osmosis,  'Multistage  flash  distilla- 
tion, 'Energy,  'Seawater,  Comparison  studies, 
Capital  costs,  Corrosion,  Construction  costs,  Oper- 
ating costs,  Maintenance  costs,  Pretreatment  of 
water,  Membranes,  Water  quality,  Leakage,  Pow- 
erplants,  Steam  turbines. 

The  application  of  reverse  osmosis  (RO)  to  desalt- 
ing seawater  began  commercially  in  1973;  it  is 
expanding  quickly  and  is  competing  with  highly- 
developed  and  reliable  multistage  flash  distillation 
(MSF)  systems.  The  claimed  advantages  of  RO 
systems  over  MSF  systems  are  energy  efficiency; 


PERFORMANCE  EVALUATION  OF  THREE 
DIFFERENT  SEAWATER  RO  MEMBRANES 
AT  DROP  IN  KUWAIT, 

Water  Resources  Development  Centre,  M.  E.  W., 
P.  O.  Box  12020  Shamiya,  71651  Shamiya,  Kuwait. 
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Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Desalination,  'Desalination  apparatus, 
'Desalination  plants,  'Membrane  processes,  'Re- 
verse osmosis,  Kuwait,  Comparison  studies,  Per- 
formance evaluation,  Permselective  membranes, 
Cellulose  acetate  membranes,  Pretreatment  of 
water,  Salt  rejection,  Doha  Reverse  Osmosis  Plant, 
Conductivity,  Persian  Gulf. 

Kuwait  has  realized  that  in  spite  of  the  success 
achieved  in  desalination  of  normal  seawater  by 
reverse  osmosis  (RO),  additional  problems  are  pre- 
sented by  Arabian  Gulf  seawater,  which  has  higher 
total  dissolved  solids,  silt  density,  and  temperature. 
Hence,  a  joint  program  between  the  Water  Re- 
sources Development  Centre  of  Kuwait,  the 
Kuwait  Institute  for  Scientific  Research,  and 
GKSS  of  the  Federal  Republic  of  Germany  has 
been  established  in  Kuwait  to  carry  out  the  oper- 
ation of  three  independent  reverse-osmosis  lines 
each  of  1000  cubic  meters  per  day  capacity;  these 
lines,  at  the  Doha  Reverse  Osmosis  Plant  (DROP), 
are  operated  in  parallel.  The  seawater  membranes 
used  in  the  first  stage  of  the  three  lines  are:  spiral- 
wound  UOP-1501,  hollow  fine-fiber  Dupont  B-10, 
and  plate  and  frame  membranes  of  Enro, 
Schleicher  and  Schull  (RO  112),  and  Filmtec  (FT- 
30).  The  membranes  used  in  second  stage  are 
spiral-wound  UOP-8600,  hollow  fine-fiber  Dupont 
B-9,  and  spiral-wound  Hydronautics  8040B,  re- 
spectively. The  average  overall  recovery  ratios  for 
lines  1  to  3  were  24.8,  24.1,  and  29.6%,  compared 
with  design  values  of  27,  25,  and  32%.  First  stage 
salt  rejection  for  lines  1  and  2  was  about  85  and 
98.4;  rejection  values  for  the  second  stage  of  these 
lines  were  about  90  and  95%.  In  line  3,  the  Filmtec 
membranes  were  found  to  have  a  constant  perme- 
ate conductivity  while  permeate  conductivity  of 
the  Enro  and  Schleicher  &  Schull  membranes  in- 
creased, affecting  overall  performance;  perform- 
ance was  improved  by  replacing  some  Enro  mem- 
branes by  Filmtec  membranes.  The  average  values 
of  power  consumption  for  lines  1  and  3  (with 
energy  recovery)  were  about  10.6  and  18  KWH 
per  cubic  meter;  power  consumption  (without 
energy  recovery)  for  line  2  was  about  13.5  KWH 
per  cubic  meter.  The  average  availability  of  lines  1 
to  3  was  92.8,  89.5,  and  85.2%,  respectively. 
(Shidler-PTT) 
W88-07239 


OPERATION  AND  MAINTENANCE  OF  RE- 
VERSE OSMOSIS  WATER  DESALINATION 
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Desalination  DSLNAH.  Vol.  63,  p  193-208,  June 
1987.  14  fig,  6  tab,  append. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Desalination.  'Desalination  plants,  'De- 
salination apparatus,  'Membrane  processes,  'Re- 
verse osmosis,  Kuwait.  Brackish  water,  Ground- 
water, Potable  water.  Operating  policies,  Mainte- 
nance, Performance  evaluation,  Personnel,  Back- 
wash, Pumps,  Chemical  treatment. 

In  1981  two  brackish  groundwater  reverse-osmosis 
water  desalination  plants  were  commissioned  to 
supply  drinking  water  for  the  Kuwait  Oil  Compa- 
ny (KOC)  residential  area.  This  paper  presents  the 
operation,  maintenance,  and  performance  of  these 
600,000  IGPD  plants  for  a  period  of  more  than  five 
years.  It  highlights  the  weak  areas  of  the  process, 
difficulties  faced,  and  corrective  actions  taken.  A 
plant  is  attended  by  a  single  operator;  additional 
staff  consists  of  a  'day  duty  controller'  and  the 
plant  engineer.  Electrical  and  instrument  mainte- 
nance is  undertaken  by  contract  personnel  under 
the  direct  supervision  of  KOC;  mechanical  mainte- 
nance is  carried  out  totally  by  KOC.  One  plant 
was  equipped  with  an  automatic  backwash  system 
while  the  other  is  manual;  as  a  result  of  frequent 
timer  failures,  jamming  valves,  and  other  malfunc- 
tions, the  automatic  system  was  converted  to 
manual  backwash.  One  of  the  plants  uses  conven- 
tional 2900-rpm  multi-stage  centrifugal  pumps  with 
a  common  standby  for  the  3  trains;  the  other  plant 
has  no  standby  and  uses  high-speed  single-stage 
units  which  have  high  noise  levels  and  are  less 
reliable.  The  major  problems  experienced  with  the 
reverse-osmosis  membrane  units  have  been  with 
the  end  caps  and  interconnecting  'O'  ring  seals  on 
the  product  tubes.  The  major  chemical  treatment 
problem  resulted  from  the  small  mixing  tank  size, 
limiting  space  for  precipitation  of  solids  and  result- 
ing in  blockage  of  the  injection  tubes  by  undis- 
solved solids;  maintaining  a  5%  solution  of  soda 
ash  or  sodium  hexametaphosphate  solved  the  prob- 
lem. (Shidler-PTT) 
W88-07240 


EXPERIENCE  AND  RESULTS  ON  THE  OPER- 
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tion,  Filtration. 

Within  the  scope  of  a  joint  research  program  be- 
tween the  Kuwait  Institute  for  Scientific  Research, 
the  Water  Resources  Development  Centre  Kuwait, 
and  the  GKSS  Research  Center,  Federal  Republic 
of  Germany,  the  Doha  Reverse  Osmosis  Plant 
(DROP),  with  total  capacity  of  3000  cubic  meters 
per  day  is  being  operated  in  Kuwait.  The  plant 
comprises  three  lines,  equipped  with  different 
types  of  modules  (spiral-wound,  hollow  fine-fiber, 
and  plate  and  frame).  The  raw  water  for  all  3  units 
is  processed  in  one  pretreatment  device.  If  neces- 
sary, additional  pretreatment  stages  are  installed 
for  the  individual  reverse  osmosis  lines.  The  plant 
described  in  this  paper  uses  the  so-called  Wahn- 
bach  Process-pretreatment  is  effected  by  floccula- 
tion  and  filtration  via  multilayer  filters.  For  more 
than  two  years  now  this  plant  has  been  operated 
with  high  availability  The  pretreated  water  can  be 
used  for  plate  and  frame  as  well  as  spiral-wound 
modules  For  the  line  equipped  with  hollow  fine 
fibers,  an  additional  pretreatment  stage  is  neces- 
sary. (See  W88-07242  thru  W88-07244)  (Author's 
abstract) 
W88-07241 


EXPERIENCE  AND  RESULTS  ON  THE  OPER- 
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Within  the  scope  of  a  joint  research  program  be- 
tween the  Kuwait  Institute  for  Scientific  Research, 
the  Water  Resources  Development  Centre  Kuwait, 
and  the  GKSS  Research  Center,  Federal  Republic 
of  Germany,  the  Doha  Reverse  Osmosis  Plant 
(DROP),  with  total  capacity  of  3000  cubic  meters 
per  day  is  being  operated  in  Kuwait.  The  plant 
comprises  three  lines,  equipped  with  different 
types  of  membrane  modules  (spiral-wound,  hollow 
fine-fiber,  and  plate  and  frame).  This  report  de- 
scribes one  of  the  three  lines,  comprising  a  sea- 
water  desalination  plant  processing  1000  cubic 
meters  per  day  and  refining  untreated  water  with 
salt  content  of  approximately  45,000  mg/kg  to 
water  with  less  than  500  mg/kg.  This  plant  is  a 
two-stage  unit  equipped  with  spiral-wound  mod- 
ules. For  more  than  two  years  now  the  plant  has 
been  operated  reliably  and  its  availability  is  97%. 
(See  also  W88-07241)  (Author's  abstract) 
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SEAWATER  DESALINATION  WITH  POLY  AM- 
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The  Doha  Reverse  Osmosis  Plant  (DROP)  for 
seawater  desalination  has  now  been  in  operation 
for  a  little  more  than  two  years.  The  main  objec- 
tives of  the  research  program  have  been  achieved 
in  all  details:  (1)  investigation  of  the  effectiveness 
of  pretreatment,  with  particular  regard  to  the  re- 
quirements of  hollow-fiber  membranes;  (2)  demon- 
stration of  reliable  long-term  operation  of  reverse 
osmosis  in  seawater  desalination;  (3)  determination 
and  recording  of  operational  data;  (4)  determina- 
tion of  the  operating  conditions  at  which  scaling 
and  fouling  do  not  occur;  (5)  investigation  of  mem- 
brane-cleaning methods;  and  (6)  determination  of 
the  amounts  of  chemicals  required  for  long-term 
operation.  (See  also  W88-07241)  (Author's  ab- 
stract) 
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The  essential  objective  of  the  plate  module  line  at 
Doha  Reverse  Osmosis  Plant  (DROP)  is  to  test  the 
plate  module  system  with  various  types  of  mem- 
brane (A,  B,  and  C)  in  desalination  stage  I  of  a 
two-stage  reverse  osmosis  seawater  desalination 
plant,  designed  for  a  nominal  potable  water  capac- 
ity of  1000  cubic  meters  per  day  at  40%  recovery. 


After  a  general  description  of  the  plate  module 
line,  the  design  criteria  of  desalination  stage  I  in 
particular  are  compared  with  the  results  of  the  first 
two  years'  operation  converted  to  standard  condi- 
tions. In  view  of  the  substantial  differences  in 
performance  between  the  membrane  type  C,  a  thin 
film  composite  membrane,  and  types  A  and  B, 
which  both  belong  to  the  class  of  integrally  asym- 
metric phase  inversion  membranes  on  a  cellulose 
acetate  base,  the  operating  results  for  a  1000  cubic 
meters  per  day  plate  module  plant  are  extrapolated 
solely  on  the  basis  of  a  type  C  membrane  in 
desalination  stage  I.  Experience  with  other  plant 
components  includes  desalination  stage  II  with  spi- 
rally-wound module  elements,  the  energy  recovery 
system,  materials  employed,  and  the  fully-automat- 
ic control  system.  (See  also  W88-07241)  (Author's 
abstract) 
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COUNTRIES, 
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IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  31-36,  1  tab. 
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A  brief  overview  of  non-conventional  water  re- 
sources in  developing  countries  is  given  along  with 
a  comparison  of  the  four  main  non-conventional 
water  resource  technologies  (desalination, 
wastewater  reuse,  weather  modification,  and  trans- 
port of  water  by  tankers).  The  costs  of  any  of  these 
technologies  are  difficult  to  determine  with  accura- 
cy and  are  not  comparable  from  place  to  place.  No 
single  non-conventional  solution  is  suitable  to  all 
water-short  areas.  In  any  situation  where  a  conven- 
tional source  of  water  can  be  developed,  it  will 
usually  be  preferred  to  a  non-conventional  source. 
Non-conventinal  water  resources  are  generally 
more  complex  in  development  and  operation  than 
conventional  sources,  and  are  usually  more  expen- 
sive. The  major  markets  in  developing  countries 
for  non-conventional  water  resources  are  the 
Middle  East  and  North  Africa  and  islands  of  the 
Caribbean,  Mediterannean  and  North  Atlantic.  Of 
the  four  main  non-conventional  technologies  stud- 
ied, various  desalination  processes  including  distil- 
lation, reverse  osmosis  and  electrodialysis  have 
proved  to  be  commercially  viable,  reliable  tech- 
niques for  removing  the  salt  from  brackish  and  sea 
waters.  The  future  of  tanker  transport  of  water  is  a 
matter  of  economics  under  existing  market  condi- 
tions. The  future  prospect  for  the  widespread  ap- 
plication of  wastewater  reuse  in  developing  coun- 
tries depends  on  several  factors:  wastewater  collec- 
tion systems,  public  health  aspects,  cultural  accept- 
ance, and  treatment  of  effluents  to  minimize  pollu- 
tion. The  complex  variables  involved  in  weather 
modification  will  probably  hinder  its  widespread 
application  for  increasing  rainfall  in  most  areas  in 
the  near  future.  The  increasing  demands  for  water 
and  increasing  costs  of  developing  sources  and 
supplies  by  conventional  means  will  provide  op- 
portunities for  the  economic  application  of  non- 


66 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Saline  Water  Conversion — Group  3A 


.-onventional  water  resource  techniques.  (See  also 

W88-07850)  (Geiger-PTT) 

W88-07851 


INTRODUCTION  TO  DESALINATION, 

CH2M  Hill  Southeast,  Inc.,  Gainesville,  FL.  Water 
Resources  Div. 
0.  K.  Buros. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  37-53,  7  fig,  1  tab,  7 
ref. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Electrodialysis,  'Developing  countries,  'Distilla- 
[ion,  Multistage  flash  distillation,  Separation  tech- 
niques, Saline  water,  Seawater,  Water  resources 
development,  Demineralization,  Cost  analysis, 
Membrane  processes,  Freezing. 

Desalination  is  a  separation  process  that  treats 
ialine  water  to  reduce  the  dissolved  salt  content  to 
i  usable  level.  The  three  major  desalination  proc- 
esses are  distillation,  electrodialysis,  and  reverse 
jsmosis.  Electrodialysis  and  reverse  osmosis  are 
used  for  desalting  brackish  water,  while  reverse 
asmosis  and  distillation  are  used  to  desalinate  sea- 
water.  Distillation  is  the  oldest  and  most  common- 
ly-used method  of  desalination.  The  commercial 
development  of  land-based  seawater  distillation 
units  took  place  in  the  late  1950's  with  the  develop- 
ment of  the  multistage  flash  (MSF)  concept.  MSF 
plants  have  been  extensively  used  in  the  Middle 
East,  North  Africa  and  the  Caribbean.  Two  other 
distillation  processes  of  importance  for  potable 
water  production  are  multiple-effect  and  vapor 
compression.  Electrodialysis  is  a  membrane  separa- 
tion process  of  desalination.  Reverse  osmosis  is  a 
membrane  separation  process  in  which  the  water 
firom  a  pressurized  saline  solution  is  separated  from 
the  solutes  by  flowing  through  an  appropriate 
membrane.  Two  other  desalination  processes  of 
interest  are  freezing  and  membrane  distillation. 
Freezing  has  considerable  advantages  over  distilla- 
tion but  the  process  is  cumbersome,  and  has  never 
been  a  commercial  success.  In  membrane  distilla- 
tion, a  special  membrane  allows  the  passage  of 
water  vapor  but  not  liquid.  This  process  is  relative- 
ly new  and  its  commercial  success  is  not  yet 
known.  The  major  costs  of  production  for  all  of 
the  processes  are  energy,  labor  and  amortization  of 
capital  costs.  With  the  reverse  osmosis  and  electro- 
dialysis processes,  membrane  replacemnt  costs  are 
also  significant.  Desalination  processes  must  prove 
economically  feasible  in  the  planning  stage  before 
such  projects  are  undertaken.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07852 


RECENT  DEVELOPMENTS  IN  VAPOUR 
COMPRESSION  DESALINATION, 

Societe     Internationale     de     Dessalement,     Paris 
(France). 
M.  Lucas. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  54-59,  1  fig,  3  tab. 

Descriptors:  'Multieffect  distillation,  'Distillation, 
'Desalination,  'Water  vapor,  'Vapor  compression 
distillation,  Multistage  flash  distillation,  Operating 
costs,  Cost  analysis,  Seawater,  Brines,  Desalination 
wastes,  Developing  countries,  Evaporation. 

Where  smaller  size  distillation  procedures  are 
needed  for  desalination  of  seawater,  multi-effect 
vapor  compression  processes  working  at  low  tem- 
perature (around  60  degrees)  with  a  spray-film 
evaporator  are  useful.  The  multi-effect  process 
saves  energy  by  its  spray-film  and  cross-tube  evap- 
orator configuration.  No  pre-treatment  of  the  sea- 
water is  needed  and  the  low  temperature  of  the 
process  helps  to  avoid  problems  of  scaling  and 
corrosion.  The  compactness  of  the  skid-mounted 
units  means  lower  investment,  transportation  and 
erection  costs.  Several  standard  skid-mounted 
package  units  are  in  operation  in  the  Caribbean. 
The  water  cost  is  dependent  on  a  number  of  fac- 
tors. Examples  of  cost  variation  of  one  unit  using 


multi-stage  flash,  ejecto-  or  mechanical  compres- 
sion are  given.  A  flow  diagram  of  the  ejecto- 
compression  process  is  provided.  In  the  first  cell, 
part  of  the  seawater  is  vaporized  and  remaining 
brine  flows  into  the  bottom  of  cell  2.  The  vapor 
produced  in  cell  I  flows  into  the  tubes  of  heating 
bundle  F2  where  it  is  condensed.  While  condens- 
ing in  the  heating  bundle  F2,  the  vapor  gives  up 
sufficient  heat  to  vaporize  an  equivalent  quantity 
of  seawater  being  sprayed  over  the  bundle.  In 
evaporators  with  more  than  2  cells,  the  process  is 
repeated  in  all  the  remaining  cells.  In  the  last  cell, 
part  of  the  vapor  is  condensed  over  the  condenser 
bundle,  thus  heating  up  the  seawater  that  flows 
through  the  condenser.  The  remaining  vapor  is 
sucked  and  compressed  by  an  ejecto-compressor 
using  steam  supplied  by  a  boiler  or  an  external 
source.  On  leaving  the  ejecto-compressor  the 
mixed  motive  steam  and  vapor  is  delivered  into  the 
heating  bundle  Fl  where  it  is  condensed  by  trans- 
mitting a  sufficient  amount  of  heat  to  evaporate  the 
seawater.  To  prevent  too  high  a  concentration  of 
dissolved  salts  in  the  evaporation  chambers,  the 
quantity  of  make-up  seawater  is  greater  than  the 
distillate  production.  Excess  brine  is  drained  from 
the  bottom  of  the  last  cell.  The  unit  includes  a 
vacuum  system  which  consists  of  either  a  steam-  or 
a  water-  ejector.  In  the  case  of  mechanical  com- 
pression, the  ejector  is  replaced  by  a  centrifugal 
compressor,  and  plate  heat  exchangers  are  installed 
on  both  brine  reject  and  distillate  production  lines 
to  heat  up  the  seawater.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07853 


RECENT  DEVELOPMENTS  IN  REVERSE  OS- 
MOSIS, 

Basic  Technologies,  Inc.,  Riviera  Beach,  FL. 
P.  L.  Culler. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  60-65. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Membrane  processes,  'Semipermeable  mem- 
branes, 'Developing  countries,  Cellulose  acetate 
membranes,  Potable  water.  Water  supply  develop- 
ment. Maintenance  costs,  Separation  techniques, 
Seawater,  Saline  water,  Polymers. 

The  use  of  semi-permeable  membranes  for  separat- 
ing salt  from  water  by  reverse  osmosis  has  come  a 
long  way  since  the  late  1950's  when  serious  re- 
search on  this  method  of  desalination  began.  Typi- 
cal brackish  installations  today  are  capable  of  sepa- 
rating 98%  of  the  salt  from  feed  waters  with  total 
dissolved  solid  levels  of  2500-3000  mg/1  using  pres- 
sures of  200-250  psig  with  a  flux  of  16  gal/sq  ft/ 
day  and  a  5-year  period  before  membrane  replace- 
ment is  required.  Cellulose  acetate  and  polyamide 
type  membranes  are  giving  way  to  new  thin  film 
composite  membranes.  The  new  membranes  work 
within  a  wider  pH  range,  at  higher  temperatures 
and  with  broader  chemical  parameters.  Recovering 
energy  from  the  system's  reject  stream  is  being 
carried  out  by  pelton  wheels,  reverse  running 
pumps  and  other  innovations.  Applications  utiliz- 
ing reverse  osmosis  are  being  developed  and  re- 
fined for  potable,  industrial  and  agricultural  uses. 
Reverse  osmosis  plants  will  find  future  use  in  treat- 
ing polluted  waters  for  potable  water  use  in  small 
villages  in  developing  countries.  Extensive  re- 
search continues  in  the  food  and  pharmaceutical 
industry  for  use  of  reverse  osmosis  as  a  unit  proc- 
ess tool  where  concentration  and  fractionation  of  a 
wet  process  stream  is  needed  Desalted  water  from 
reverse  osmosis  operations  can  be  used  as  irrigation 
water  to  improve  the  yield  of  crops.  Operating 
experience  with  reverse  osmosis  technology  has 
improved  over  the  past  15  years.  The  advantages 
of  reverse  osmosis  technology  include  its  simplici- 
ty, packaging,  ease  of  installation,  small  space  re- 
quirements, use  of  durable  materials  for  its  con- 
struction, and  low  operation  and  maintenance 
costs.  The  main  disadvantages  of  reverse  osmosis 
technology  are  the  short  life  of  membranes,  and 
need  for  pre-treatment  of  water.  The  capital  cost 
of  desalting  seawater  by  reverse  osmosis  has  been 
moving  on  a  downaward  trend  as  new  membranes 
are  developed.  (See  also  W88-078950)(Geiger- 
PTT) 


W88-07854 


DESALINATION  WITH  RENEWABLE 

ENERGY  SOURCES, 

Faculty    of   Engineering,    Brace    Research    Inst., 
Macdonald  Coll.  of  McGill  Univ.,  Quebec. 
T.  A.  Lawand. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  66-86,  3  fig,  5  tab,  46 
ref. 

Descriptors:  'Desalination,  'Energy,  'Operating 
costs,  'Developing  countries,  'Solar  energy,  Mul- 
tistage flash  distillation,  Distillation,  Electrodialy- 
sis, Freezing,  Reverse  osmosis,  Comparison  stud- 
ies, Biomass,  Literature  review,  Tidal  energy,  Sea- 
water. 

The  role  of  renewable  energies  in  meeting  the 
energy  needs  of  desalination  processes  is  reviewed. 
Using  low  density  energy  sources  such  as  solar  or 
wind  energy  should  be  considered  very  carefully 
due  to  the  significant  amount  of  energy  required  in 
desalination.  A  comparison  of  equivalent  energy 
usage  in  various  desalination  systems  is  listed  for 
the  following  desalination  processes:  reverse  osmo- 
sis, hyperfiltration,  distillation,  electrodialysis, 
solar  distillation,  and  freezing  processes.  Several 
forms  of  renewable  energy  sources  that  may  be 
applied  to  desalination  processes  are  discussed: 
solar  energy,  wind  energy,  biomass  energy,  and 
tidal  energy.  The  availability  of  each  renewable 
energy  must  be  known  before  these  technologies 
can  be  applied  to  desalination  processes.  The  de- 
salination system  must  be  operated  and  managed 
by  a  well-organized  structure  to  ensure  success.  It 
is  highly  recommended  that  any  desalination 
system  utilizing  renewable  energy  sources  be  com- 
bined with  a  suitable  freshwater  management 
policy  to  ensure  that  the  freshwater  is  adequately 
used.  Available  technologies  involving  reverse  os- 
mosis for  desalination  may  be  categorized  as 
manual,  mechanical  drive  linked  to  windmill,  or 
solar-powered  systems.  The  Soleras  solar  energy 
desalination  project,  one  of  the  prime  projects  con- 
ceived for  the  utilization  of  renewable  energy  tech- 
nologies for  desalination  purposes,  is  described. 
The  project,  a  joint  Saudi  Arabian/United  states 
effort,  would  provide  two  brackish  water  treat- 
ment plants  for  the  United  States  and  three  sea- 
water desalination  plants  for  Saudi  Arabia.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07855 


FACTORS  INFLUENCING  THE  ECONOMICS 
OF  DESALINATION, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
J.  D.  Birkett. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  87-103,  4  fig,  12  tab,  7 
ref. 

Descriptors:  'Desalination,  'Capital  costs,  'Oper- 
ating costs,  'Water  costs,  'Cost  analysis,  Mainte- 
nance costs,  Pricing,  Economic  aspects,  Develop- 
ing countries,  Vapor  compression  distillation,  Dis- 
tillation, Reverse  osmosis,  Brackish  water,  Sea- 
water. 

Several  tables  and  figures  are  presented  which 
elaborate  upon  the  background  document  for  this 
Conference  (Water  Series  No.  14)  and  suggest 
several  conclusions  which  may  be  drawn.  Tables 
include:  typical  seawater  desalting  plant  costs  and 
brackish  water  desalting  plant  costs  (both  capital 
costs  and  operating  costs);  general  cost  ranges  for 
desalination;  costs  of  desalination  by  vapor  com- 
pression; desalting  plant  capital  costs  (both  direct 
and  indirect  costs);  desalting  plant  annual  costs; 
typical  percentage  contribution  of  cost  compo- 
nents to  total  annual  costs  of  desalting  plants;  sea- 
water reverse  osmosis  costs  as  a  function  of  elec- 
tricity costs;  fuel  consumption  in  single-purpose 
(water  production  only)  desalination  plants;  effect 
of  recovery  ratio  on  high  pressure  reverse  pump- 
ing energy;  effect  of  recovery  ratio  on  feed  water 
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pumping  costs;  and  privatization  as  an  option  for 
plant  ownership  and  operation.  Figures  include: 
initial  cost  of  some  small  marine  desalinators  on  the 
market  (graph);  trends  in  capital  and  total  water 
costs  for  desalination  facilities  (graph);  the  compo- 
nents of  desalination  equipment  costs;  and  factors 
involved  in  calculating  desalinated  water  costs.  In 
conclusion,  the  tables  and  figures  should  serve  as  a 
reminder  that:  there  exists  a  'menu'  of  established 
technologies  to  serve  various  desalting  needs;  each 
technology  is  available  in  a  broad  range  of  capital 
and  operating  costs,  dependent  upon  site-specific 
factors  and  prevailing  economic  and  competitive 
conditions;  any  single  price  (or  cost)  is  the  result  of 
trade-offs  made  in  overall  design;  and  in  many 
cases,  desalination  costs  will  be  sufficiently  com- 
petitive with  alternate  sources  of  supply  to  warrant 
serious  consideration  of  the  desalination  option. 
(See  also  W88-07850)  (Geiger-PTT) 
W88-07856 


ASPECTS  OF  PROCESS  SELECTION  FOR  DE- 
SALINATION, 

Glasgow  Univ.  (Scotland).   Dept.  of  Mechanical 
Engineering. 
R.  S.  Silver. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  104-118,  2  ref, 
append. 

Descriptors:  *Desalination,  'Distillation,  *Water 
resources  development,  'Multistage  flash  distilla- 
tion, 'Reverse  osmosis,  Water  reuse,  Membrane 
processes,  Separation  techniques,  Developing 
countries,  Design  criteria,  Economic  aspects. 

In  choosing  a  desalination  process  for  any  new 
project,  the  major  considerations  must  be  the  tech- 
nologies of  the  respective  processes.  One  of  the 
major  criteria  for  selection  of  a  process  is  likely  to 
be  its  energy  consumption.  When  desalination  only 
is  required,  and  when  it  cannot  conveniently  be 
coupled  to  use  extraction  steam  from  an  existing 
power  station,  reverse  osmosis  (RO)  will  give  a 
large  savings  in  energy  consumption  compared 
with  thermal  distillation.  Processes  for  desalination 
should  be,  above  all  other  considerations,  reliable. 
They  should  be  morphologically  simple  and  easy 
to  maintain.  Some  important  differences  between 
the  multistage  flash  distillation  process  (MSF)  and 
reverse  osmosis  are  discussed.  The  basic  difference 
is  that  the  materials  used  in  MSF  have  very  little 
effect  on  the  essentials  of  the  process,  whereas  in 
RO  the  very  possibilty  of  the  process  occurring 
depends  precisely  on  the  availability  of  a  specific 
material.  A  second  important  difference  between 
the  two  processes  is  that  the  heat  transfer  behavior 
in  MSF  is  relatively  unaffected  by  trace  substances 
in  the  water.  The  simultaneous  existence  of  these 
two  differences  implies  that  RO  is  subject  to  much 
greater  risk  of  performance  failure  than  MSF 
unless  the  quality  control  im  membrane  manufac- 
ture, maintenance  of  that  quality  in  storage,  ship- 
ment, and  installation,  are  extremely  good.  MSF  is 
capable  of  attaining  a  total  dissolved  solids  level  of 
<  50  ppm  while  RO  achieves  about  200  ppm  of 
total  dissolved  solids  from  seawater.  In  RO  the 
recovery  possible  from  seawater  is  about  30%. 
Some  development  limitations  and  possibilities  in 
MSF  are  outlined.  The  energy  consumption  has 
been  restricted  to  values  poorer  than  are  technical- 
ly possible.  Corrosion  resistant  materials  must  be 
used  on  the  process  stage  walls.  The  operation  of 
small  scale  desalination  units  and  the  relation  of 
desalination  to  water  reuse  is  also  discussed.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07857 


TRANSPORT  OF  DRINKING  WATER  IN  SEG- 
REGATED BALLAST  TANKS, 

Municipal  Waterworks  of  Rotterdam  (The  Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07860 


DUAL   WATER   SYSTEMS    IN   THE   UNITED 
STATES  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 


Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07871 


BERMUDA:     APPLICATION     OF    NON-CON- 
VENTIONAL WATER  RESOURCES, 

Public  Works  Dept.,  Hamilton  (Bermuda). 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07872 


CAYMAN  ISLANDS:  COUNTRY  SITUATION 
REPORT, 

The  Water  Authority,  P.O.  Box  1104,  Grand 
Cayman. 

R.  G.  B.  Beswick. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  338-348,  2  fig,  2  tab. 

Descriptors:  'Cayman  Islands,  'Water  supply  de- 
velopment, 'Water  reuse,  'Water  harvesting,  'De- 
salination, Wastewater  disposal,  Water  transport, 
Cesspools,  Septic  tanks,  Cost  analysis,  Potable 
water,  Catchment  areas,  Water  storage, 
Wastewater  irrigation,  Groundwater  pollution, 
Water  demand. 

The  Cayman  Islands  have  developed  to  the  point 
where  they  now  are  a  successful  tourist  and  busi- 
ness center,  utilizing  completely  non-conventional 
water  resources.  Households  have  satisfied  their 
own  water  needs  by  roof  catchment  systems. 
Treatment  and  disposal  of  wastewater  is  accommo- 
dated on-site  by  either  septic  tank  or  cesspit.  In 
more  developed  areas,  the  large  number  of  proper- 
ties utilizing  on-site  sewage  disposal  is  a  great  risk 
to  grounwater  quality.  Rain  water  storage  systems 
are  also  not  free  from  the  risk  of  contamination. 
The  efficiency  of  individual  rain  water  catchment 
systems  is  a  function  of  rainfall,  roof  area,  catch- 
ment equipment  and  demand.  The  construction 
costs  of  rain  water  catchment  systems  are  high. 
The  cost  of  a  bored  well  is  currently  CIS15  per 
foot  for  a  5-inch  bore.  A  private  water  company 
provides  desalinated  water  at  CIS15.87  per  1,000 
US  gallons  plus  a  fuel  adjustment  factor.  Seven 
companies  operate  as  water  truckers.  Their  prices 
range  from  CIS3.80  to  CIS4.58  per  1,000  US  gal- 
lons plus  a  fuel  adjustment  factor.  The  Water  au- 
thority is  developing  plans  to  provide  the  devel- 
oped areas  of  the  island  with  a  public  piped  water 
supply.  A  joint  venture  with  the  Electricity  Gener- 
ating Company  to  utilize  waste  heat  for  distillation 
of  water  is  under  way,  and  a  feasibility  report  is 
being  prepared.  Estimates  for  future  water  de- 
mands for  the  island  are  discussed.  Treated  effluent 
from  a  propsed  sewage  treatment  works  will  be 
used  to  irrigate  properties  along  the  West  Bay 
Beach  area.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07873 


CYPRUS:  DEVELOPMENT  OF  NON-CONVEN- 
TIONAL WATER  SOURCES, 

Department     of    Water     Development,     Nicosia 
(Cyprus). 
S.  A.  Theodosiou. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  354-359,  1  fig. 

Descriptors:  'Cyprus,  'Desalination,  'Water 
reuse,  'Cloud  seeding,  'Water  supply  develop- 
ment, Groundwater  mining,  Water  demand, 
Wastewater  renovation,  Wastewater  treatment, 
Recycling,  Wastewater  irrigation,  Potable  water, 
Water  use,  Saline  water  intrusion,  Weather  modifi- 
cation. 

Cyprus  is  an  agricultural  country  where  irrigation 
has  been  practiced  for  over  2,000  years.  Uncon- 
trolled pumping  of  groundwater  from  aquifers  has 
resulted  in  depletion  of  supplies  and  saline  water 
intrusion  into  some  of  the  aquifers.  Increases  are 
expected  in  the  amount  of  water  needed  for  irriga- 
tion and  for  domestic  use.  The  Government  of 
Cyprus  decided  to  develop  three  alternative  non- 
conventional  water  resources:  sea  and  brackish 
water   desalination,    reclamation   of  sewage,    and 


cloud  seeding.  Reverse  osmosis  processes  proved 
successful  in  producing  a  high  quality  water  suita- 
ble for  potable  purposes,  but  lack  of  trained  per- 
sonnel caused  loss  of  performance  in  almost  all  of 
the  desalination  plants.  Strict  laws  were  passed  by 
the  Government  making  it  obligatory  to  treat  all 
sewage  by  conventional  sewage  treatment  plants. 
The  laws  also  restricted  the  disposal  into  the  sea  of 
any  sewage,  even  of  treated  effluent,  to  control 
pollution  of  the  beaches.  Improvement  of  the  efflu- 
ent by  the  addition  of  secondary  or  tertiary  treat- 
ment made  it  usable  for  irrigation  water  for  hotel 
gardens.  The  Agriculture  Institute  of  Cyprus  is 
experimenting  on  the  growing  of  cotton  and 
animal  foodstuffs  with  wastewater  irrigation.  Re- 
sults of  cloud  seeding  experiments  were  insignifi- 
cant and  such  research  had  to  be  abandoned.  Of 
the  non-conventional  water  resources  considered 
for  exploitation  in  Cyprus,  only  those  provided  by 
desalination  for  the  production  of  high  quality 
water  for  domestic  and  industrial  use  and  sewage 
recycling  for  irrigation  have  so  far  proven  to  be  of 
practical  importance.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07875 


ETHIOPIA:  SOME  NON-CONVENTIONAL 
WATER  RESOURCE  TECHNOLOGIES, 

Research  and  Development  in  Rural  Pumping 
Technologies,  Ethiopian  Water  Works  Construc- 
tion Authority,  P.O.  Box  385,  Addis  Ababa  (Ethio- 
pia). 

B.  A.  Mammo. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  360-370,  2  fig,  4  ref. 

Descriptors:  'Ethiopia,  'Water  supply  develop- 
ment, 'Pumping,  'Desalination,  'Remote  sensing, 
Shallow  wells,  Developing  countries,  Groundwat- 
er mining,  Rural  areas,  Deep  wells,  Solar  energy, 
Potable  water,  Pumps,  Dams,  Satellite  technology, 
Mapping,  Aerial  photography,  Site  selection. 

Some  of  the  relatively  new  methods  of  water 
supply  and  methods  of  identifying  water  resources 
that  are  being  experimented  with  in  Ethiopia  are 
described.  The  Rural  Pumping  Technology  Re- 
search and  Development  Project,  being  undertak- 
en in  collaboration  with  the  Faculty  of  Technolo- 
gy Addis  Ababa  University  is  studying  handpumps 
for  extraction  of  groundwater  from  shallow  and 
deep  wells,  windpower  for  pumping,  and  solar 
desalination.  Project  financing  has  been  with  assist- 
ance from  the  International  Development  Re- 
search Center  of  Canada,  SAREC  of  Sweden  and 
previously  UNDP/UNIDO.  Research  and  devel- 
opment work  being  undertaken  in  the  Eastern 
Region  of  Ethiopia,  with  financial  assistance  from 
the  Swedish  International  Development  Agency 
(SIDA)  and  VIAK  AB  of  Sweden  as  consulting 
engineers  includes  remote  sensing  for  water  re- 
sources development,  groundwater  dams,  and  shal- 
low wells.  Satellite  and  aerial  photography  are 
being  used  for  collecting  hydrologic  data  on  wet 
and  dry  seasons  and  mapping  of  various  hydrogeo- 
logic  areas.  No  information  was  available  on  shal- 
low wells.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07876 


TURKS  AND  CAICOS  ISLANDS:  BRIEF 
NOTES  ON  WATER  SUPPLIES, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). 
K.  F.  Sparkes. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  381-387,  1  fig,  1  tab,  3 
ref. 

Descriptors:  'Desalination,  'Turk  Islands,  'Caicos 
Islands,  'Water  harvesting,  'Water  transfer,  Distil- 
lation, Solar  energy,  Reverse  osmosis,  Water 
supply  development,  Groundwater  mining.  Water 
storage,  Potable  water,  Developing  countries, 
Storage  tanks,  Water  demand,  Water  use. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Saline  Water  Conversion — Group  3A 


In  the  Turk  and  Caicos  Islands  all  water  supplies 
are  essentially  non-conventional.  The  traditional 
source  of  domestic  water  is  the  house  roof  catch- 
ment and  storage  tank.  Storage  tanks  represent  a 
large  initial  monetary  outlay,  and  some  of  the 
poorer  members  of  the  community  need  some  as- 
sistance in  obtaining  safe  storage  tanks.  Supple- 
mentary water  supplies  are  often  required  to  cover 
basic  deficiencies  and  demands  during  extensive 
drought.  Such  supplies  are  derived  from  public 
rain  water  catchments;  fresh  groundwater  lenses; 
brackish  groundwater  deposits  desalinated  by  re- 
verse osmosis;  seawater  desalinated  in  distillation 
plants  or  by  high  pressure  reverse  osmosis;  and 
barging  of  water  from  islands  having  spare  capac- 
ity or  from  abroad.  The  main  advantages  and 
disadvantages  of  each  method  are  tabulated.  Data 
on  water  supplies  and  usage  are  enumerated  for  the 
islands  of  Grand  Turk,  South  Caicos,  Salt  Cay, 
other  Caicos  islands,  and  providenciales.  (See  also 
W88-07850)  (Geiger-PTT) 
W88-07878 


BAHRAIN:  TRAINING  OF  STAFF  FOR  DE- 
SALINATION PLANTS, 

Ministry  of  Works,   Power  and  Water,   State  of 
Bahrain. 
S.  A.  R.  Khalaf. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  388-401,  3  fig,  3  tab,  2 
tab. 

Descriptors:  *Desalination,  *Bahrain,  'Training, 
•Manpower,  'Personnel,  Maintenance,  Manage- 
ment planning,  Education,  Labor,  Personnel  man- 
agement, Design  criteria,  Operating  costs,  Capital 
costs. 

To  overcome  problems  of  deterioration  of  ground- 
water quality  in  the  State  of  Bahrain,  a  long-term 
plan  was  formulated  for  the  construction  of  desali- 
nation plants.  Difficulties  arose  in  obtaining  man- 
power to  operate  the  plants.  Regional  assistance 
was  sought  from  the  state  of  Kuwait  for  training 
some  Bahraini  nationals  in  the  art  of  operating 
desalination  plants.  Local  engineers  were  encour- 
aged to  enroll  in  professional  institutions  and  to 
participate  in  relevant  international  conferences 
that  addressed  desalination  technology  innovation. 
The  desalination  project  contractor's  personnel 
were  used  to  cover  for  the  unavailable  qualified 
local  staff  required  to  run  newly  built  desalination 
facilities.  Typical  training  programs  for  desalina- 
tion personnel  include  an  induction  course  (dura- 
tion 6  months),  a  basic  course  (duration  6  months), 
and  a  specific  course  in  desalination  operations 
(duration  12  months).  Training  methodology  and 
problems  in  training  are  discussed.  Technology 
transfer  is  of  importance  to  ensure  sustained  im- 
provement in  desalination  technology.  The  Minis- 
try of  Works,  Power  and  Water  has,  over  the  past 
ten  years,  been  able  to  run  its  first  two  distillers  by 
Bahraini  staff.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07879 


CAPE  VERDE  ISLANDS:  EXPERIENCES 
WITH  SEA-WATER  DESALINATION, 

Electra,  EP,  S.  Vicente,  Cape  Verde  Islands. 
S.  Morais. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  402-412,  1  fig,  2  tab. 

Descriptors:  'Desalination,  'Reverse  osmosis, 
'Multistage  flash  distillation,  'Cape  Verde  Islands, 
'Seawater,  Water  costs,  Comparison  studies, 
Training,  Personnel,  Distillation,  Corrosion,  Per- 
formance evaluation,  Sand  filters,  Evaporation, 
Scaling. 

Seawater  desalination  plays  an  important  role  in 
the  development  of  Cape  Verde's  water  resources. 
It  is  utilized  on  a  large  scale  and  will  shortly  be 
extended  to  most  of  the  islands.  The  main  features 
of  the  existing  desalination  plants  are  described. 
The  Babcock  plant  in  Sao  Vicente  uses  evapora- 
tion. Acid  treatment,  high  temperatures  and  poor 
design   make  the  control  of  scale  and  corrosion 


very  difficult.  The  Esmil  plant,  also  in  Sao  Vi- 
cente, uses  multistage  flash  distillation.  It  also  suf- 
fers from  corrosion  problems,  but  it  is  difficult  to 
shut  the  plant  down  for  maintenance.  In  Sal,  the 
aiport  desalination  plants  use  vapor  compression 
and  the  Santa  Maria  plant  uses  multistage  flash 
distillation.  Reverse  osmosis  plants  in  Sal  are  found 
in  Palmeira  and  the  hotel  Morabeza.  Faulty  design 
and  failure  of  plant  parts  have  caused  poor  per- 
formance in  these  plants  as  well.  Costs  of  water 
from  the  desalination  plants  of  the  Cape  Verde 
Islands  are  relatively  high.  While  multistage  flash 
distillation  plants  suffer  from  a  lack  of  trained 
personnel,  reverse  osmosis  methods  require  pre- 
treatment  of  water  and  occasional  membrane  re- 
placements. From  the  mistakes  and  problems  en- 
countered with  desalination  in  the  Cape  Verde 
Islands,  much  has  been  learned  to  make  new  ven- 
tures more  successful  in  the  future.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07880 


CURACAO:  DRINKING  WATER  SUPPLY, 

Water  and  Power  Corporation,  P.O.  Box  2097, 
Curacao,  Netherlands  Antilles. 
H.  T.  M.  Gouverneur. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  413-417,  1  fig,  1  tab. 

Descriptors:  'Desalination,  'Distillation,  'Cura- 
cao, 'Drinking  water,  'Multistage  flash  distilla- 
tion, 'Financing,  'Pricing,  Water  supply  develop- 
ment, Evaporation,  Water  costs,  Electric  power 
production,  Reverse  osmosis. 

To  meet  increasing  demands  for  freshwater,  the 
island  of  Curacao  in  1928  installed  a  submerged 
tube  distillation  plant  for  converting  seawater  into 
drinking   water.    In    1959    it    became   possible   to 
couple  water  production  with  electricity  produc- 
tion by  using  steam  from  the  turbines  to  supply 
heat  to  the  submerged  tubes.  In  1963,  two  multis- 
tage flash  (MSF)  evaporators  were  installed  with  a 
capacity  of  6,000  cu  m/day  each.  Because  of  the 
relatively    small    water    storage    capacity    of   the 
island,  and  the  unreliability  of  some  of  the  produc- 
tion units,  water  supply  has  been  through  critical 
periods  repeatedly  in  the  recent  past.  Water  sam- 
ples are  now  taken  several  times  a  day  and  are 
analyzed  to  ensure  water  quality.  Several  problems 
are  associated  with  water  supply  in  Curacao.  High 
fuel  costs  cause  high  water  and  electricity  prices. 
The  maintenance  of  the  evaporators  is  both  a  fi- 
nancial and  a  technical  problem.  High  investments 
have  to  be   made   for   larger  and   more  efficient 
production  units  to  keep  ahead  of  the  increasing 
demand  for  water.  Unaccounted-for  water  is  esti- 
mated at  30%.  The  water  distribution  network  is 
not  well  balanced  giving  some  areas  a  shortage  of 
water  while  other  areas  experience  a  surplus.  The 
water  storage  capacity  has  to  be  increased  to  at 
least  250,000  cu  m.  Favorable  financing  arrange- 
ments  for   new   projects   are   difficult   to   obtain. 
Several  strategies  are  suggested  to  overcome  finan- 
cial  problems.   They   include:   investing   in   more 
efficient  and  reliable  units  to  reduce  production 
costs;  operating  the  existing  units  as  efficiently  as 
possible;  reorganizing  the  water  distribution  com- 
pany's system  of  collecting  fees  in  order  to  reduce 
outstanding  accounts  receivable;  and  reducing  un- 
accounted-for   water.    Mathematical    models    for 
water  resources  optimization  (balancing  of  distri- 
bution network)  and  experience  in  seawater  desali- 
nation with  reverse  osmosis  are  also  recommended. 
(See  also  W88-07850)  (Geiger-PTT) 
W88-07881 


INDIA:  OVERVIEW  OF  WATER  DESALINA- 
TION RESEARCH  FOR  SUPPLYING  WATER 
TO  SOME  AREAS  AFFECTED  BY  SALINITY, 

Central  Ground  Water  Board,  Jamnagar  House, 
Mansingh  Road,  New  Delhi  11,  India. 
B.  P.  C.  Sinha. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  418-424,  1  fig,  2  ref. 

Descriptors:  'Desalination,  'India,  'Reverse  osmo- 
sis, 'Distillation,  'Electrodialysis,  Freezing,  Vapor 


compression  distillation.  Water  supply  develop- 
ment, Rural  areas,  Ion  exchange,  Solar  distillation, 
Evaporation,  Multistage  flash  distillation,  Saline 
water  intrusion. 

Every  citizen  of  India  is  to  be  provided  with  a  safe 
drinking  water  supply  by  the  end  of  the  Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade,  in  1990.  To  identify  the  rural  areas  which 
needed  immediate  attention,  a  country-wide  survey 
was  conducted.  In  areas  where  the  groundwater 
was  contaminated  by  saline  water  intrusion,  desali- 
nation practices  were  adopted.  The  various  desali- 
nation processes  that  have  so  far  been  tried  in  India 
are:  submerged-tube  distillation,  multistage  flash 
distillation,  vertical  tube  evaporation,  horizontal- 
tube  multi-effect  process,  solar  distillation,  vapor 
compression  distillation,  freezing,  reverse  osmosis, 
electrodialysis,  ion  exchange,  solvent  extraction, 
and  hydrate  process.  Water  desalination  research  is 
principally  carried  out  by  the  Central  Salt  and 
Marine  Chemicals  Research  Institute  (CSMCRI); 
the  Bhabha  Atomic  Research  Center  (BARC);  and 
the  Defense  Laboratory.  The  CSMCRI  has  con- 
structed two  solar  stills  on  the  roof  of  a  garage  to 
supply  distilled  water.  Two  solar  plants  were  set 
up  in  Gujarat  under  the  'science  for  villages'  pro- 
gram. A  3-stage  flash  distillation  facility  was  set  up 
at  BARC.  A  33-stage  multistage  flash  distillation 
plant  is  under  construction  and  vertical-tube  evap- 
oration plants  are  being  operated.  Reverse  osmosis 
plants  have  also  been  successful  for  the  the  desali- 
nation of  brackish  water.  The  Defense  Laboratory 
and  CSMCRI  have  experimented  with  electrodia- 
lysis. Cost  estimates  for  reverse  osmosis  and  elec- 
trodialysis plant  operations  are  listed.  (See  also 
W88-07850)  (Geiger-PTT) 
W88-07882 


MEXICO:  WATER  DESALINATION  EXPERI- 
ENCES, 

O.  P.  Siller. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  425-429,  4  ref. 

Descriptors:  'Desalination,  'Mexico,  'Solar  distil- 
lation, 'Reverse  osmosis,  'Multistage  flash  distilla- 
tion, Vapor  compression  distillation,  Distillation, 
Water  supply  development,  Saline  water,  Water 
use,  Industrial  water,  Municipal  water,  Developing 
countries. 

In  arid  regions  of  Mexico  where  groundwater  sup- 
plies of  freshwater  are  being  depleted,  desalination 
may  be  a  competitive  and  appropriate  technology. 
Desalination  for  municipal  freshwater  supply  pur- 
poses started  in  Mexico  in  the  late  1960's.  In  1971 
the  Commission  for  the  Utilization  of  Saline 
Waters  was  created  within  the  Federal  Govern- 
ment structure  as  part  of  the  Water  Resources 
Ministry  in  order  to  design,  build,  install  and  oper- 
ate desalination  plants.  In  1976,  the  commission 
was  transformed  into  the  General  Directorate  of 
Utilization  of  Saline  Waters.  Since  1971  about  65 
single-purpose  service  or  experimental  plants  have 
been  installed.  Reverse  osmosis  is  mainly  used  for 
desalination  of  brackish  water  and  distillation  is 
mostly  used  for  seawater.  Most  plants  are  installed 
in  isolated  locations  where  erection  is  difficult  and 
fuels,  parts,  chemicals,  and  labor  are  scarce.  Indus- 
trial uses  of  desalinated  water  are  more  important 
and  more  extensive  than  municipal  uses.  Desalina- 
tion plants  using  the  various  processes  have  been 
manufactured  to  a  lesser  or  greater  degree  in 
Mexico  and  all  of  them  are  operated  by  Mexicans. 
Manufacturing  capacity  for  multistage  flash  distil- 
lation evaporators  is  available  in  several  places 
where  powerplant  equipment  is  fabricated.  Some 
reverse  osmosis  and  vapor  compression  plants  are 
partially  fabricated  in  the  country.  Some  criteria 
employed  for  desalination  process  selection  are 
discussed.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07883 


MOROCCO:   EXPERIENCE  IN  THE  USE  OF 
DESALINATION  FOR  WATER  SUPPLY, 

Water  Quality  Control   Div.,   National   Drinking 
Water  Office,  BP  Rabat-Chellah,  Rabat,  Morocco. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3A — Saline  Water  Conversion 


H.  Abouzaid. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles.  April  22-28,  1985.  p  430-432,  1  tab. 

Descriptors:  'Desalination,  'Morocco,  'Electro- 
dialysis,  'Reverse  osmosis,  'Vapor  compression 
distillation.  Developing  countries,  Distillation, 
Membrane  processes.  Water  distribution.  Water 
transport.  Water  costs,  Operating  costs,  Cost  anal- 
ysis, Demineralization. 

In  the  arid  country  of  Morocco,  freshwater 
demand  often  exceeds  available  water  resources. 
To  meet  the  demand  for  freshwater,  the  govern- 
ment installed  an  electrodialysis  plant  for  treating 
brackish  water  at  Tarfaya  in  1963.  Several  other 
desalination  plants  are  in  operation  using  electro- 
dialysis,  reverse  osmosis,  and  mechanical  and  ther- 
mal vapor  compression.  Many  localities  are  sup- 
plied occasionally  by  desalted  water  from  mobile 
units.  Because  of  the  great  expense  of  desalination, 
to  avoid  desalination  wherever  possible  or  limit  its 
use  a  double  distribution  system  is  used.  Brackish 
water  is  distributed  in  the  system  for  all  domestic 
needs  other  than  drinking  and  cooking,  and  desalt- 
ed water  is  distributed  via  standpipes  to  ensure  that 
15  to  20%  of  the  total  water  supply  is  of  potable 
quality.  The  dual  system  has  been  used  at 
Laayoun,  and  is  now  under  implementation  in  Tar- 
faya, Boujdour  and  Smara.  The  costs  of  the  dual 
system  are  enumerated.  In  April  1985,  the  total 
operating  costs  were  $US  0.64/cu  m  for  brackish- 
water  desalination  and  $US  2.23/cu  m  for  seawater 
desalination.  A  master  plan  is  proposed  for  all  pre- 
saharian  and  saharian  parts  of  the  country.  Under 
the  plan  the  following  four  different  methods  of 
supplying  water  are  being  considered:  local  devel- 
opment of  water  resources  through  an  extensive 
program  of  groundwater  exploration;  transporta- 
tion of  water  from  the  north  to  the  south  by  a 
long-range  feeder  network;  desalting  of  locally- 
available  brackish  and  seawater;  and  transportation 
of  water  by  tankers  from  the  northern  part  of  the 
country.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07884 


SAUDI  ARABIA:  TWENTY  YEARS  OF  DE- 
SALINATION, 

Saline  Water  Conversion  Corp.,  Eastern  Province, 
P.O.  Box  752,  Al-Khobar  31952  (Saudi  Arabia). 
D.  S.  Khumayyis. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  433-435. 

Descriptors:  'Desalination,  'Saudi  Arabia,  'Water 
supply  development,  'Multistage  flash  distillation, 
'Distillation,  Developing  countries,  Maintenance, 
Drinking  water,  Project  planning,  Labor,  Training, 
Corrosion,  Process  control,  Brines. 

Saudi  Arabia  depends  heavily  upon  desalination  of 
brackish  and  sea  water  for  freshwater  supplies.  In 
1974  the  Saline  Water  Conversion  Corporation 
(SWCC)  was  founded  by  Royal  Decree  to  build, 
operate  and  maintain  desalination  plants  to  provide 
an  adequate  and  reliable  water  source.  At  first  two 
small  single  purpose  multistage  flash  distillation 
plants  were  built  on  the  Red  Sea.  In  1970,  a  dual 
purpose  facility  with  a  multi-stage  flash  desalter 
connected  to  a  power  generation  plant  was  built. 
By  1985,  15  plants  on  the  Red  Sea  and  4  on  the 
Gulf  were  in  operation.  SWCC  expanded  to  in- 
clude service  not  only  to  coastal  locations,  but  also 
to  inland  sites.  SWCC  qualified  Saudi  engineers  are 
now  taking  a  more  important  and  involved  role  in 
the  operation  and  maintenance  of  the  plants.  The 
number  of  Saudis  working  in  desalination  plants  is 
continually  rising  due  to  the  availability  of  gradu- 
ates from  the  two  SWCC  training  centers.  To 
lessen  problems  of  corrosion  and  poor  design  pa- 
rameters the  following  were  suggested:  more  atten- 
tion should  be  given  to  material  selection;  external 
deacrators  should  be  used  to  limit  dissolved 
oxygen  levels;  chemical  additives  should  be  used 
for  scale  treatment;  ball  cleaning  must  be  used  to 
increase  the  running  period  before  acid  cleaning 
when  on-line  additives  are  used;  and  during  both 
the  design  and  the  plant  operation  stages,  strict 


control  on  allowable  minimum  brine  recycle  pres- 
sure is  needed  to  restrict  boiling  of  the  recycle  feed 
in  the  brine  heater  tubes.  (See  also  W88-07850) 
(Geiger-PTT) 

W88-07885 


SOMALI  DEMOCRATIC  REPUBLIC:  SOLAR 
DESALINATION  EXPERIENCE, 

Kudha  Seawater  Desalination  Project.  Mogadishu 
(Somali  Democratic  Republic). 
A.  I.  Aden. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  436-440,  2  fig. 

Descriptors:  'Desalination,  'Somali  Democratic 
Republic,  'Solar  distillation,  'Water  supply  devel- 
opment, 'Distillation,  Solar  energy,  Developing 
countries,  Corrosion,  Maintenance,  Pilot  plants, 
Biomass,  Saline  water  intrusion. 

High  evaporation  rates  in  the  Somali  Democratic 
Republic  are  responsible  for  saline  water  condi- 
tions in  many  groundwater  supplies.  To  alleviate 
the  problems  associated  with  high  costs  of  import- 
ed oil,  the  government  of  Somali  embarked  on 
research  into  low-cost  renewable  energies  such  as 
solar,  wind  and  biomass.  The  United  Nations  Chil- 
drens  Fund  and  the  United  Nations  Industrial  De- 
velopment Organization  helped  design  and  build 
the  Kudha  solar  desalination  plant.  The  pilot  plant 
consists  of  15  blocks  of  9  solar  still  units  each. 
Three  storage  tanks  store  raw  seawater,  rain  water 
and  distilled  water,  and  the  water  supply  for  the 
village,  respectively.  Deficiencies  associated  with 
plant  operation  include  poor  reliablity,  an  inad- 
equate labor  force,  and  corrosion  and  maintenance 
problems.  The  3,600  sq  m  plant  serves  a  village 
population  of  about  2,000  people.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07886 


3B.  Water  Yield  Improvement 


REMOTE  AND  IN  SITU  OBSERVATIONS  OF 
SIERRA  NEVADA  WINTER  MOUNTAIN 
CLOUDS:  RELATIONSHIPS  BETWEEN  ME- 
SOSCALE  STRUCTURE,  PRECIPITATION 
AND  LIQUID  WATER, 

U.S.  Bureau  of  Reclamation,  Auburn,  California. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-07691 


STATISTICAL  STUDY  OF  THE  NORTH 
DAKOTA  CLOUD  MODIFICATION  PROJECT, 

Oklahoma  Univ.,  Norman.  Oklahoma  Climatologi- 

cal  Survey. 

H.  L.  Johnson,  and  M.  P.  Foster. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-227336. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Operational    Weather    Modification,    Volume    14, 

February  1985.  57  p,  9  fig,  44  tab,  17  ref,  append. 

Descriptors:  'Weather  modification,  'Statistical 
studies,  'Cloud  seeding,  'North  Dakota,  'Data 
interpretation,  Analysis  of  variance,  Radar,  Rain 
gages,  Model  studies,  Statistical  analysis,  Convec- 
tion. 

An  analysis  of  covariance  has  been  applied  to 
radar  and  raingage  data  collected  in  support  of  the 
North  Dakota  Cloud  Modification  Project.  Rawin- 
sonde  observations  and  a  one-dimensional  cloud 
model  were  used  to  provide  covariates.  The  cloud 
model  provided  useful  covariates  information  for 
all  response  variables  tested.  Analysis  indicates  that 
several  radar  measured  response  variables  and  area 
averaged  raingage  observations  are  suitable  for 
analysis  by  this  technique  and  should  be  considered 
for  use  in  any  formal  evaluation  effort.  Local  area 
rawinsondes  taken  prior  to  the  onset  of  convection 
generally  were  more  useful  in  the  analysis  than 
those  taken  routinely  in  the  synoptic  network. 
(Author's  abstract) 
W88-0774I 


OVERVIEW  OF  NON-CONVENTIONAL 
WATER  RESOURCES  IN  DEVELOPING 
COUNTRIES, 

United  Nations,  New  York.  Dept.  of  International 

Economic  and  Social  Affairs. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07851 


CLOUD  SEEDING  -  A  SOURCE  OF  WATER, 

World      Meteorological     Organization,      Geneva 
(Switzerland). 
L.  R.  Koenig. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  260-279,  3  fig,  1  tab,  5 
ref. 

Descriptors:  'Cloud  seeding,  'Weather  modifica- 
tion, 'Water  supply  development,  'Cost  analysis, 
'Developing  countries,  Economic  aspects,  Artifi- 
cial rainfall,  Capital  costs,  Operating  costs,  Envi- 
ronmental effects,  Evaluation,  Cost-benefit  analy- 


The  current  status  of  precipitation  enhancement 
and  its  role  as  a  possible  source  for  water  in 
developing  countries  are  reviewed.  Some  advan- 
tages and  disadvantages  of  cloud  seeding  oper- 
ations are  listed.  Cloud  seeding  may  be  performed 
routinely  to  obtain  precipitation  or  be  used  in  times 
of  drought  conditions.  Trends  on  worldwide  pre- 
cipitation enhancement  activities  are  presented 
graphically  for  the  years  1975  through  1983.  A 
precipitation  enhancement  project  is  made  up  of  a 
survey  of  the  target  site,  an  evaluation  of  project 
benefits,  and  establishment  of  project  requirements 
(headquarters  office,  rain-gage  network,  seeding 
agent  generators,  aircraft,  radar,  pilot  balloons  and 
radio  sondes,  and  manpower).  Capital  and  prelimi- 
nary costs  of  a  well  designed  project  will  by  ap- 
proximately $1,300,000.  Cost-benefit  analyses  of 
such  projects  are  extremely  difficult  to  make.  A 
large  estimated  benefit/cost  ratio  should  be  se- 
cured before  proceeding  with  cloud  seeding 
projects.  With  respect  to  the  efficacy  of  cloud 
seeding,  the  procedure  can  increase  precipitation, 
make  no  changes  in  precipitation  or  decrease  pre- 
cipitation The  environmental  effects  of  cloud 
seeding  are  minimal;  however,  social,  political  and 
legal  aspects  of  weather  modification  should  be 
considered  before  any  large-scale  project  is  under- 
taken. Sources  for  obtaining  information  on  weath- 
er modification  are  listed.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07866 


CONCEPTUAL  EVALUATION  OF  'STATIC 
AND  'DYNAMIC  SEEDING  MODES  BASED 
ON  RECENT  ANALYSES  OF  ISRAELI  II  AND 
FACE  2  EXPERIMENTS, 

A.  Gagin. 

IN.  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao.  Netherlands 
Antilles,  April  22-28,  1985.  p  280-306,  5  fig.  8  tab, 
22  ref. 

Descriptors:  'Cloud  seeding  'Weather  modifica- 
tion, 'Artificial  rainfall,  'Evaluation,  'Statistical 
analysis,  Regression  analysis,  Silver  iodide.  Clouds, 
Cloud  physics,  Rainfall  intensity,  Radar,  Feasibili- 
ty studies. 

The  validity  of  some  of  the  basic  hypotheses  un- 
derlying the  techniques  of  cloud  seeding  aimed  at 
increasing  rainfall  by  either  producing  microphysi- 
cal  'static'  effects  in  the  treated  clouds,  or  by 
triggering  'dynamic'  changes  in  them  is  conceptu- 
ally evaluated  using  data  obtained  in  the  Israeli  II 
and  Florida  Area  Cumulus  (FACE-2)  experiments. 
Results  confirmed  that  the  Israeli  II  project,  using 
'static'  mode  seeding  will  enhance  rainfall  either  by 
making  the  already  existing  rain  mechanisms  more 
effective  or  by  the  initiation  of  rain  in  clouds  that 
otherwise  would  not  have  precipitated.  Silver 
iodide  (Agl)  seeding  in  FACE-2,  using  the  'dy- 
namic' mode,  affected  the  properties  of  the  treated 
convective  cells  and  the  resulting  total  rainfalls. 
These  properties  were  predicted  from  the  changes 
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in  cell  height  following  seeding.  The  effect  of 
seeding  appears  to  be  strongest  for  cells  treated 
early  in  their  life  cvcle  with  a  substantial  amount 
of  Agl  (>600  g).  Seeding  effects  of  a  20%  in- 
creases in  cell  height  and  >  100%  increase  in  cell 
rain  volume  are  indicated.  These  effets  are  prob- 
ably associated  with  a  parallel  suppressive  effect 
on  adjacent  clouds  as  a  result  of  dynamic  compen- 
sating processes  resulting  from  the  enhanced 
growth  of  the  treated  convective  cells.  Direct  ex- 
perimental evidence  now  confirms  the  basic  tenet 
of  the  technique  of  rainfall  enhancement  by  cloud 
seeding  for  'dynamic'  effects.  This  evidence  sub- 
stantiates the  hypotheses  that  if  seeding  could  in- 
crease cloud  depth,  then  the  corresponding  proper- 
ties of  the  deeper  clouds,  namely  their  intensity, 
area  and  duration  of  rainfall,  will  be  such  that  they 
will  precipitate  larger  total  rain  volumes.  The  com- 
ponents contributing  to  the  total  rainfall  volume 
precipitated  by  convective  rain  cells,  have  a  de- 
pendence on  cloud  depth  in  a  manner  that  can  be 
described  by  a  set  of  power  laws.  The  combined 
effect  of  the  dependence  of  these  convective  rain 
cell  properties  on  cloud  depth  is  also  manifested  in 
a  power  law  relationship  which  relates  a  ten-fold 
increase  in  total  rain  volume  to  a  two-fold  change 
in  cloud  depth.  (See  also  W88-07850)  (Geiger- 
PTT) 
W88-07867 


RAIN-WATER  HARVESTING:  AN  OVERVIEW, 

Small  Caribbean  Islands  Water  Assessment,  Devel- 
opment and  Management  Project,  United  Nations 
Department  of  Technical  Cooperation  for  Devel- 
opment. 
P.  Hadwen. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  307-313,  7  ref. 

Descriptors:  *Water  harvesting,  *Water  supply  de- 
velopment, *Water  storage,  *Catchment  areas, 
•Runoff,  Water  tanks,  Rainfall  intensity,  Impervi- 
ous beds,  Potable  water,  Drinking  water,  Storage 
tanks,  Public  health. 

Rain-water  harvesting  works  on  the  principle  of 
intercepting  rain  as  it  falls,  and  then  storing  it  for 
beneficial  use.  Preparation  of  a  suitable  collection 
surface,  such  as  a  roof  or  other  impervious  surface, 
and  channelling  the  flow  is  relatively  easy  and 
inexpensive.  Construction  of  low  cost  reservoirs 
has  presented  the  greatest  challenge.  Improve- 
ments in  this  aspect  of  rain-water  harvesting  have 
been  taken  in  the  last  five  to  seven  years.  Water 
storage  tanks  of  concrete,  concrete  lined  with 
bamboo,  galvanized  iron  tanks,  and  ferro-cement 
tanks  have  been  highly  successful.  In  the  last 
decade  many  low-cost  appropriate  technology 
studies  have  been  carried  out  (gravity  supplies, 
handpumps,  shallow  wells,  sand  dams,  and  the  use 
of  solar  and  biogas  energy  sources).  Problems  of 
remoteness  of  villages  or  islands,  difficulty  of  ob- 
taining fuel  or  other  supplies,  provision  of  mainte- 
nance, high  cost  and  reliability  are  problems 
common  to  most  water  supply  systems.  If  an  im- 
proved village  water  supply  system  breaks  down, 
people  resort  to  traditional  sources,  such  as  ponds, 
water  holes,  springs,  and  rivers,  which  are  often 
polluted.  Thus,  any  health  benefits  resulting  from 
improved  supplies  are  often  lost  during  such  break- 
down periods.  Rain-water  collection  probably  has 
the  most  potential  for  improving  water  supplies  at 
the  level  of  satisfying  basic  human  needs.  In  most 
countries,  the  full  potential  of  rain-water  harvest- 
ing is  not  being  exploited.  In  the  efforts  to  meet  the 
ambitious  goals  of  the  International  Drinking 
Water  Supply  and  Sanitation  Decade,  a  highly 
significant  role  can  be  played  by  rain-water  har- 
vesting methods.  (See  also  W88-07850)  (Geiger- 
PTT) 
W88-07868 


CAYMAN    ISLANDS:   COUNTRY   SITUATION 
REPORT, 

The    Water    Authority,    P.O.    Box    1104,    Grand 

Cayman. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07873 


CHINA:  THE  DEVELOPMENT  AND  USE  OF 
NON-CONVENTIONAL  WATER  RESOURCES, 

Bureau  of  Municipal  Engineering  and  Public  Utili- 
ties, Ministry  of  Urban  and  Rural  Construction  and 
Environmental  Protection,  Baiwanzhuang,  Beijing, 
People's  Republic  of  China. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07874 


INDONESIA:    THE    USE    OF   NON-CONVEN- 
TIONAL WATER  RESOURCES, 

Water  Quality  and  Environmental  Div.,  Inst,  of 

Hydraulic  Engineering,  Ministry  of  Public  Works, 

Jakarta  (Indonesia). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07877 


TURKS     AND     CAICOS     ISLANDS:     BRIEF 
NOTES  ON  WATER  SUPPLIES, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). 

For  primary  bibliographic  entry  see  Field  3A. 
W88-07878 


CARIBBEAN  ISLANDS:  A  REVIEW  OF  ROOF 
AND  PURPOSE  BUILT  CATCHMENTS, 

Small  Caribbean  Islands  Water  Assessment,  Devel- 
opment and  Management  Project,  United  Nations 
Dept.  of  Technical  Cooperation  for  Development. 
P.  Hadwen. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  455-468,  21  ref. 

Descriptors:  'Water  harvesting,  *Water  supply  de- 
velopment, *Caribbean  Islands,  *Drinking  water, 
*Water  storage,  Cisterns,  Water  tanks,  Developing 
countries,  Catchment  areas,  Potable  water,  Urban 
runoff,  Desalination,  Groundwater  mining,  Water 
transport. 

For  more  than  three  centuries,  roof  catchments 
and  cistern  storage  have  been  the  basis  for  a  do- 
mestic water  supply  in  many  small  islands  of  the 
Caribbean.  Urban  runoff  has  been  collected  for 
agricultural  use  and  many  large  factories  use  roof 
catchments  for  collecting  water  for  industrial  pur- 
poses. A  formula  has  been  devised  for  estimating 
the  optimal  cistern  size  required  for  public  sup- 
plies. The  majority  of  roof  catchment  systems  are 
of  galvanized  iron,  both  painted  and  unpainted.  In 
Bermuda,  specially  cut  and  painted  limestone  has 
been  used  for  years.  Concrete  is  the  main  material 
used  to  create  purpose  built  impervious  surfaces.  A 
review  of  water  catchment  systems  in  several  Car- 
ibbean countries  is  given.  Countries  discussed  in- 
clude: Anguilla,  Antigua,  the  Bahamas,  Barbados, 
Barbuda,  Belize,  Bermuda,  the  British  Virgin  Is- 
lands, the  Cayman  Islands,  Dominica,  Grenada, 
Guadaloupe,  Honduras,  Jamaica,  Martinique, 
Montserrat,  the  Netherlands  Antilles,  St.  Kitts/ 
Nevis,  St.  Lucia,  St.  Vincent  and  the  Grenadines, 
Trinidad  and  Tobago,  the  Turks  and  Caicos  Is- 
lands, the  United  States  Virgin  Islands,  and  the 
Venezuelan  group  of  islands.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-0789O 


KENYA  AND  BOTSWANA:  EXPERIENCE 
WITH  RAIN-WATER  CATCHMENT  SYSTEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geography. 
H.  J.  McPherson,  and  J.  Gould. 
IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  469-487,  7  fig,  1  tab, 
26  ref. 

Descriptors:  *Water  harvesting,  "Kenya,  "Botswa- 
na, "Developing  countries,  "Water  supply  devel- 
opment, Catchment  areas,  Impervious  beds,  Rocks, 
Water  storage,  Storage  tanks,  Water  tanks,  Water 
demand,  Water  supply,  Comparison  studies,  Cost 
analysis. 

Experiences  with  rain  water  catchment  in  Kenya 
and  Botswana  is  described,  along  with  the  current 
technology,   the  costs  of  the  various  alternative 
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systems,  and  the  major  advantages  and  disadvan- 
tages identified  with  rain  water  catchments  in  East 
Africa.  Three  main  types  of  rain  water  catchment 
systems  are  roof  catchments,  rock  catchments,  and 
groundwater  catchments.  Calculating  the  available 
supply  and  the  size  of  the  storage  tank  needed  to 
meet  the  estimated  demand  is  perhaps  the  most 
critical  step  in  designing  a  catchment  system.  Com- 
puter modelling  provides  a  reliable  method  for 
estimating  an  appropriate  storage  tank  size  for  any 
given  climatic  situation  at  whatever  level  of  reli- 
ability is  desired.  Reservoirs  for  rock  catchments 
normally  consist  of  a  dam  wall  behind  which  an 
open  reservoir  stores  the  rain  water.  In  ground 
catchments,  due  to  the  fact  that  the  catchment 
apron  is  at  ground  level,  the  storage  reservoir 
always  consists  of  a  sub-surface  tank.  Roof  catch- 
ment systems  have  the  option  of  purchasing  a 
ready-made  factory  built  tank  which  is  usually  of 
corrugated  iron.  Other  tanks  that  may  be  used  with 
roof  catchments  are  cement  jar  tanks,  Ghala  basket 
tanks,  concrete  ring  tanks,  and  ferro-cement  tanks. 
A  cost  comparison  of  different  types  of  roof  catch- 
ment tanks  in  Kenya  and  Botswana  is  given.  In 
both  Kenya  and  Botswana  rain  water  catchment 
has  been  applied  mainly  in  the  arid  and  semi-arid 
areas  where  there  is  an  urgent  need  for  water,  and 
surface  water  and  groundwater  are  either  scarce  or 
non-existent.  Main  problems  with  storage  tanks  are 
that  the  tanks  are  too  small,  they  leak  or  do  not 
hold  water,  or  are  improperly  covered.  The  advan- 
tages of  rain  water  catchment  are:  the  good  quality 
of  the  water  supply;  availablility  of  water  at  the 
point  of  use  (the  home);  the  ownership  of  the 
supply  system  by  the  householder;  low  operation 
and  maintenance  costs;  and  ease  of  repairs  (all 
spare  parts  were  obtained  locally).  The  main  disad- 
vantages of  rain  water  catchment  are  the  expensive 
initial  capital  outlay  for  a  storage  tank,  and,  with 
rock  and  ground  catchment  schemes,  water  may 
require  some  form  of  treatment  before  it  can  be 
safely  used.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07891 


THAILAND:  RAIN-WATER  TANK  PROJECT 
OF  THE  POPULATION  AND  COMMUNITY 
DEVELOPMENT  ASSOCIATION, 

Water  Resources  Unit,  Population  and  Community 
Development  Assn.,  Sukhumvit  Soi   12,  Bangkok 
(Thailand). 
P.  Sornjitti. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  488-503,  8  tab,  9  ref, 
append. 

Descriptors:  "Water  harvesting,  "Thailand,  "Water 
supply  development,  "Rural  areas,  "Drinking 
water,  Public  health,  Water  tanks.  Water  storage, 
Storage  tanks,  Water  resources  development,  Fi- 
nancing, Cost  analysis,  Maintenance. 

Problems  of  poverty  in  the  northeast  sector  of 
Thailand  are  compounded  by  the  inadequate  rain- 
fall and  dryness  of  the  region.  In  cooperation  with 
the  United  Nations  International  Drinking  Water 
Supply  and  Sanitation  Decade,  the  government  of 
Thailand  set  up  the  Fifth  Five  Year  Plan  to  help 
those  poverty  areas  where  drinking  water  was  in 
shortest  supply.  The  plan  promoted  the  use  of 
appropriate  technologies,  and  extended  the  oppor- 
tunities for  people  to  help  themselves  by  establish- 
ing co-operative  groups  and  revolving  funds.  The 
plan  also  mobilized  the  joint  efforts  of  the  govern- 
ment and  non-governmental  organizations  such  as 
the  Population  and  Community  Development  As- 
sociation (PDA).  In  1978,  PDA  began  its  own 
water  resources  development  program  as  a  supple- 
ment to  the  activities  of  the  Government,  with  the 
promotion  of  shallow  wells  and  latrines.  In  1980, 
these  activities  were  expanded  to  include  rain 
water  catchment  in  village  ponds,  bored  and  dug 
wells,  hand  pumps  and  rain  water  tanks.  A  PDA 
pilot  project  in  which  53  tanks  were  built  evaluat- 
ed community  participation  in  tank  construction 
and  tested  tanks  of  varying  capacity  utilizing  three 
different  types  of  construction:  ferro-cement, 
bamboo-reinforced  concrete  and  cement  rings. 
PDA  provided  tools  and  equipment  for  the  tanks 
while  the  villagers  provided  labor.  The  success  of 
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the  pilot  project  led  PDA  to  continue  its  efforts  in 
water  resources  development  with  Rain  Water 
Tank  Projects  (Tungnam  I,  II,  III  and  IV).  These 
projects  provided  a  source  of  sanitary  drinking 
water  for  rural  families  of  northeast  Thailand,  de- 
veloped a  community-based  system  for  the  deliv- 
ery of  that  service,  promoted  village-level  co-oper- 
ation in  development  activities,  and  created  an 
administrative  system  for  the  revolving  fund  mech- 
anism to  spur  village  development  activities  with- 
out external  financing.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07892 


EGYPT:  REUSE  OF  DRAINAGE  WATER  IN 
IRRIGATION, 

Drainage  Research  Inst.,  Water  Resources  Centre, 
Ministry  of  Irrigation,  Cairo  (Egypt). 
S.  El-Gindy. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  504-510,  3  tab,  4  ref. 

Descriptors:  'Water  reuse,  'Wastewater  irrigation, 
•Egypt,  'Drainage  water,  Water  quality,  Subsur- 
face drainage,  Water  management,  Crop  produc- 
tion, Recycling,  Cost  analysis. 

The  Ministry  of  Irrigation  of  Egypt  and  the  Minis- 
try of  Foreign  Affairs  of  the  Netherlands  jointly 
funded  a  'Reuse  of  Drainage  Water  Project'  to 
assess  the  quantity  and  quality  of  drainage  water 
not  being  used  for  irrigation.  The  project  also 
attempted  to  predict  the  time  trends  of  the  param- 
eters influenced  by  subsurface  drainage,  to  estimate 
increases  in  cropping  intensity  and  improved  water 
management,  to  monitor  the  change  in  these  pa- 
rameters over  time,  to  collect  data  to  produce  an 
overall  water  and  salt  balance  for  the  Nile  Delta, 
to  indicate  where  and  how  drainage  water  can  be 
reused,  and  to  evaluate  the  effect  of  reuse  of  drain- 
age water  on  crop  production.  Discharge  measure- 
ments at  predetermined  sections  along  the  main 
drains  were  carried  out  every  two  weeks  by  the 
velocity-area  method.  The  total  amount  of  drain- 
age water  reused  for  irrigation  in  Egypt  was  esti- 
mated at  2,615,000  cu  m.  The  over-all  salinity 
average  of  the  drainage  water  was  quite  high  (be- 
tween 1,300-1,500  ppm).  Using  results  for  the 
'Reuse  of  Drainage  Water  Project',  three  reuse 
projects  are  now  under  construction  to  reclaim 
about  760,000  feddans  (317,000  ha)  of  land  in  the 
Nile  Delta  and  El-Fayoum  areas,  reusing  irrigation 
drainage  water  mixed  in  various  proportions  with 
Nile  River  water.  Total  expected  costs  of  these 
three  projects  are  discussed.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07893 


JAMAICA:  RAIN  STIMULATION  PRO- 
GRAMME FOR  THE  KINGSTON  AND  ST. 
ANDREW    WATER    COMMISSION,    1975    TO 

1977, 

National  Water  Commission,  Kingston  (Jamaica). 
N.  Gauntlett. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  511-512. 

Descriptors:  'Weather  modification,  'Cloud  seed- 
ing, 'Jamaica,  'Artificial  precipitation,  'Simulated 
rainfall,  Artificial  storms,  Aircraft,  Developing 
countries,  Water  supply  development,  Water 
demand. 

The  Water  Commission  of  Jamaica  initiated  a  rain 
stimulation  program  in  April  1975  by  engaging  the 
firm  of  North  American  Weather  Consultants  from 
Denver,  Colorado.  The  firm  carried  out  a  cloud 
seeding  program,  in  co-operation  with  the  Meteor- 
ological Office  and  the  Air  Wing  of  the  Jamaica 
Defense  Force  (JDF),  who  provided  the  airplane 
and  pilot.  Cloud  seeding  opportunities  were  locat- 
ed and  determined  by  the  Meteorological  Office's 
Weather  Radar  at  Cooper's  Hill,  and  the  informa- 
tion was  then  telephoned  to  the  Air  Wing  of  the 
JDF  where  plane,  pilot,  and  representatives  of  the 
Meteorological  Office  and  of  the  North  American 
Weather  Consultants  were  standing  by  ready  for 


action.  During  the  low  rainfall  seasons  of  1976  and 
1977,  the  seeding  program  was  again  initiated 
without  the  help  of  the  North  American  Weather 
Consultants.  A  number  of  showers  resulted  from 
seeding  activities  although  their  effect  was  not  as 
noticeable  as  it  had  been  in  the  first  seeding  pro- 
gram. Although  a  National  Cloud  Seeding  Pro- 
gram was  proposed,  this  had  to  be  abandoned 
when  the  plane  crashed  and  was  damaged  beyond 
repair.  Another  factor  that  sometimes  affected  uti- 
lization of  seeding  opportunities  was  the  availabil- 
ity of  oxygen.  Since  the  plane  was  not  pressurized, 
oxygen  masks  had  to  be  worn  by  the  pilot,  and 
oxygen  tanks  were  not  always  available.  Rainfall 
records  of  the  first  program  revealed  increased 
rainfall  and  streamflow  in  the  target  area.  Another 
side-effect  of  cloud  seeding  operations  was  the 
reduction  in  water  demand  on  the  days  when  rain 
fell  in  the  distribution  area,  thereby  reducing  the 
draw-off  on  the  system  of  water  for  gardens.  It  is 
recommended  that  the  cloud  seeding  program  be 
continued  and  extended  island-wide,  and  that 
proper  equipment  be  made  available  for  its  success. 
(See  also  W88-07850)  (Geiger-PTT) 
W88-07894 
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EFFECT  OF  SALINITY  ON  LEAF  IONIC  CON- 
TENT AND  PHOTOSYNTHESIS  OF  TAXO- 
DIUM  DISTICHUM  L., 

Louisiana    State   Univ.,    Baton    Rouge.    Lab.    for 

Weland  Soils  and  Sediments. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06838 


ANIMAL  VIRUSES,  COLIPHAGES,  AND  BAC- 
TERIA IN  AEROSOLS  AND  WASTEWATER  AT 
A  SPRAY  IRRIGATION  SITE, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07008 


MANAGING  SALINITY  THROUGH  CON- 
JUNCTIVE USE  OF  WATER  RESOURCES, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

Div.  of  Agricultural  Engineering. 

N.  K.  Tyagi. 

Ecological  Modelling  ECMODT,  Vol.  40,  No.  1,  p 

11-24,  January  1988.  5  fig,  6  tab,  13  ref. 

Descriptors:  'Saline  water,  'Saline  soils,  'Con- 
junctive use,  'Water  resources  development, 
'Mathematical  models,  Groundwater,  Soil  water, 
Surface  water,  Irrigation,  Imported  water,  Arid 
lands,  Semiarid  lands.  Waterlogging,  Land  recla- 
mation, Water  allocation,  Salt  balance,  Root  zone, 
Groundwater  budget,  Pumping,  Drainage,  Avail- 
able water,  Cropland,  Decision  making,  Planning, 
Systems  analysis,  Linear  programming,  Land  use, 
Water  allocation,  Hydrologic  budget,  Aeration 
zone,  Saturation  zone,  Groundwater  potential, 
Crop  production,  Drainage  effects,  India. 

Planned  development  and  use  of  saline  groundwat- 
er in  conjunction  with  limited  fresh  water  supplies 
is  essential  in  arid  and  semi-arid  regions  for  recla- 
mation and  management  of  waterlogged  saline 
lands.  A  decision  model  based  on  a  linear  program- 
ming algorithm  is  formulated  to  aid  in  planning  the 
optimal  use  of  imported  surface  water  and  the 
saline  groundwater.  The  system  operates  under  a 
number  of  constraints,  which  include  water  alloca- 
tion, salt  balance  in  the  root  zone,  groundwater 
balance,  salt  balance  in  the  groundwater,  ground- 
water pumped  for  drainage,  water  availability,  and 
total  land  area  and  the  area  under  crops.  The 
model  is  applied  to  a  typical  waterlogged  saline 
area  in  the  command  of  Western  Yamuna  Canal  in 
Haryana  (India)  to  determine  optimal  land  and 
water  allocation  and  the  resulting  salt  and  water 
balance  in  the  unsaturated  and  saturated  zone.  Ap- 
plication of  the  model  indicates  that:  (1)  develop- 
ment of  groundwater  up  to  6  dS/m  salinity  for 
irrigation  will  not  only  generate  additional  water 
resources  but  will  also  release  additional  areas  for 
cultivation  by  amelioration  of  waterlogging  condi- 


tions; (2)  increased  availability  of  land  and  water  at 
higher  levels  of  groundwater  development  will 
substantially  increase  farm  production;  and  (3) 
drainage  and  disposal  of  groundwater  with  a  salini- 
ty of  more  than  8  dS/m  is  not  likely  to  cause  water 
quality  problems  in  the  river  Yamuna  at  Delhi  if 
drainage  pumping  is  scheduled  for  the  July  to 
September  rainy  season.  (Shidler-PTT) 
W88-07162 


UNSUITABILITY  OF  WORLD  HEALTH  OR- 
GANISATION GUIDELINES  FOR  FLUORIDE 
CONCENTRATIONS  IN  DRINKING  WATER 
IN  SENEGAL, 

Department    of    Human    Nutrition,    Agricultural 

University,  Wageningen,  The  Netherlands. 

I.  D.  Brouwer,  O.  B.  Dirks,  A.  De  Bruin,  and  J.  G. 

A.  J.  Hautvast. 

The  Lancet  LANAA1,  Vol.  1,  No.  8579,  p  223- 

225,  January  1988.  4  tab,  11  ref. 

Descriptors:  'Human  diseases,  'Epidemiology, 
♦Potable  water,  'Drinking  water,  'Water  pollution 
effects,  'Toxicity,  'Fluorides,  'Arid  climates, 
Chemical  properties,  World  Health  Organization, 
Regulations,  Senegal,  Temperature. 

A  survey  was  done  of  the  prevalence  of  dental 
fluorosis  among  children  aged  7-16  years  and  the 
occurrence  of  skeletal  fluorosis  among  adults  aged 
40-60  years  living  in  regions  in  Senegal  where 
fluoride  concentrations  in  the  drinking  water 
ranged  from  <0.1  to  7.4  mg/1.  In  the  area  where 
the  flouride  concentration  in  the  drinking  water 
was  1.1  mg/1  milder  forms  of  dental  fluorosis  were 
found,  the  prevalence  being  68.5%.  In  areas  where 
fluoride  concentrations  exceeded  4  mg/1  the  preva- 
lence of  dental  fluorosis  reached  100%.  Kyphosis 
was  very  prevalent  among  a  community  whose 
drinking  water  contained  7.4  mg/1  fluoride.  Radio- 
graphs of  the  vertebral  column,  hand,  and  wrist  of 
3  adults  with  kyphosis  confirmed  the  diagnosis  of 
skeletal  fluorosis.  High  sweat  loss  and  a  high  intake 
of  water  because  of  the  hot  weather  may  account 
for  the  finding.  The  present  World  Health  Organi- 
zation guideline  for  the  upper  limit  of  fluoride 
concentration  in  drinking  water  may  be  unsuitable 
for  countries  with  a  hot,  dry  climate.  (Author's 
abstract). 
W88-07213 


BIOECONOMIC  CONSIDERATIONS  FOR 
WASTEWATER  REUSE  IN  AGRICULTURAL 
PRODUCTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

P.  N.  Wilson,  T.  J.  Goldammer,  and  J.  C.  Wade. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  1-9,  February  1988.  2  fig,  2  tab,  38  ref. 

Descriptors:  'Wastewater  irrigation,  'Decision 
making,  'Water  reuse,  'Effluents,  'Economics, 
'Wastewater  renovation,  'Municipal  wastewater, 
'Irrigation,  Agriculture,  Fertilization,  Nutrients, 
Pricing,  Water  delivery,  Water  demand,  Arid 
lands,  Arizona. 

Urban  wastewater  can  be  a  valuable  source  of 
water  and  plant  nutrients  for  agricultural  produc- 
ers, particularly  in  arid  regions.  The  scientific  liter- 
ature reveals  cautious  optimism  concerning  the 
biological,  institutional,  and  economic  viability  of 
irrigating  crops  with  secondary-treated  effluent.  A 
derived  effluent  demand  function  for  agricultural 
producers  near  Tucson,  Arizona,  reveals  a  poten- 
tial annual  demand  of  11,000  acre-feet  under 
present  price  and  proposed  delivery  system  condi- 
tions. In  this  case,  wastewater  could  be  exchanged 
for  ground  water  and  both  the  urban  and  rural 
areas  would  gain.  However,  immediate  obstacles 
to  water  transfers  include  the  desire  by  farmers  to 
receive  'inexpensive'  effluent  over  a  short  period  of 
time,  the  preference  of  water  resource  decision- 
makers for  construction  of  pipelines,  aqueducts  and 
recharge  projects,  and  the  competition  between 
urban  water  authorities  and  agricultural  interests 
for  a  scarce  resource.  (Author's  abstract) 
W88-07271 
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CA-CHLORIDE  BRINES  AT  COMMON  OUT- 
LETS OF  THE  BET  SHEAN-HAROD  MULTI- 
PLE-AQUIFER SYSTEM,  ISRAEL, 

Research  Division,  Hydrological  Service  of  Israel, 
P.O.  Box  6381,  Jerusalem  91063  (Israel). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-0730O 


INITIAL     EVALUATION     OF     AL     SUMRA 
WASTE  STABILISATION  PONDS  (JORDAN), 

The  Water  Authority  of  Jordan,  Amman. 

For  primary   bibliographic   entry   see   Field    5D. 

W88-07320 


IRRIGATION  REUSE  OF  POND  EFFLUENTS 
IN  DEVELOPING  COUNTRIES, 

Applied  Research  and  Technology  Unit,  Water 

Supply  and  Urban  Development  Department,  The 

World  Bank,  1818  H  St.,  N.W.,  Washington,  D.C. 

20433. 

For  primary   bibliographic   entry   see   Field    5D. 

W88-07356 


REUSE  OF  STABILIZATION  POND  EFFLU- 
ENT FOR  AGRICULTURAL  IRRIGATION  IN 
ISRAEL, 

Environmental  Engineering  and  Water  Resources 

Research    Center,    Technion,    Israel    Institute    of 

Technology,  Haifa  32000,  Israel. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07357 


REUSE  OF  STABILIZATION  POND  EFFLU- 
ENT FOR  CITRUS  RETICULATA  (ORANGE), 
FOREST  AND  ROAD  VERGE  PLANTS, 

National    Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

C.  K.  Kale,  and  A.  S.  Bal. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  307-315,  1987.   1  fig,  6  tab,  8  ref. 

Descriptors:  *Water  reuse,  *Wastewater  treatment, 
'Stabilization  ponds,  *Ponds,  'Irrigation  water, 
'Biological  wastewater  treatment,  'Ornamentals, 
'Wastewater  irrigation,  Evapotranspiration, 
Wastewater  renovation,  Orange  trees,  Trees,  For- 
ests, Stabilization  lagoons,  Plant  growth,  Orchards, 
Irrigation  engineering,  Israel,  Land  application. 

Stabilization  pond  effluent  was  used  for  irrigation 
of  orange,  forest  plants,  roadside  vegetation,  and 
an  ornamental  garden.  When  compared  with  well 
waters  used  for  irrigation  in  the  region,  the  effluent 
was  comparable  or  better,  containing  nutrients, 
algae,  organic  matter,  and  trace  metals  which  were 
deficient  in  the  well  water.  Leaves  on  effluent- 
watered  orange  plants  had  similar  osmotic  concen- 
tration but  higher  succulence  than  well  water- 
irrigated  plants.  Effluent-watered  plants  also  had 
higher  potassium,  lower  sodium,  and  the  same 
calcium  concentrations  as  compared  with  plants 
irrigated  with  well  water.  Among  the  forest  and 
verge  plants  many  responded  well  to  effluent  irri- 
gation, beautifying  otherwise  neglected  areas. 
These  species  included  Cassia  siamia,  Peltophorum 
inerme,  Enterolobium  saman,  Casuarina  equisetifo- 
lia,  Eucalyptus  citrodora,  Lagerstroemia  speciosa, 
Terminalia  catappa,  and  Leucaena  glauca.  (Cassar- 
PTT) 
W88-07358 


CLOGGING  IN  IRRIGATION  SYSTEMS  REUS- 
ING POND  EFFLUENTS  AND  ITS  PREVEN- 
TION, 

Human  Environmental  Sciences  Division,  School 

of  Applied  Science  and  Technology,  The  Hebrew 

University  of  Jerusalem,  Jerusalem,  Israel. 

A.  Adin. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  323-328,  1987.  4  fig,  4  ref. 

Descriptors:  'Clogging,  'Wastewater  irrigation, 
•Filtration,  'Water  reuse,  'Wastewater  treatment, 
•Stabilization  ponds,  'Ponds,  'Biological 
wastewater  treatment,  Tertiary  wastewater  treat- 
ment, Oxidation  ponds,  Wastewater  irrigation, 
Wastewater  renovation,  Stabilization  lagoons,  Drip 
irrigation. 


Clogging  of  emitters,  orifices  or  laterals  of  drip 
irrigation  systems  has  been  a  major  obstacle  for 
low  rate  applicators  in  wastewater  irrigation. 
Granular  filtration  and  screen  filtration  were  com- 
pared for  particulate  removal  in  pilot  experiments. 
The  removal  ratio  of  particles  larger  than  10  mi- 
crons in  direct  granular  filtration  was  relatively 
large  while  smaller  particles  showed  little  removal. 
Particles  in  the  10-60  micron  size  range  were  re- 
moved by  40-50%  in  depth  and  by  80%  when 
surface  filtration  prevailed.  Screen  filters  removed 
only  1-2%  of  the  material  and  became  clogged 
after  a  half  hour.  In  addition,  particles  were  re- 
leased from  the  screen  so  that  greater  clogging 
occurred  down  the  irrigation  line  than  if  screen 
filtration  had  not  been  used.  The  deep-bed  granular 
coarse  media  filter  was  more  suitable  for  use  with 
the  renovated  water.  (Cassar-PTT) 
W88-07360 


CHARACTERIZATION  OF  SALINE  GROUND- 
WATER RESOURCE  QUALITY  FOR  AQUATIC 
BIOMASS  PRODUCTION:  A  STATISTICALLY- 
BASED  APPROACH, 

Solar  Fuels  Division,  Solar  Energy  Research  Insti- 
tute, 1617  Cole  Boulevard,  Golden,  Colorado 
80401. 

W.  R.  Barclay,  N.  J.  Nagle,  K.  L.  Terry,  S.  B. 
Ellingson,  and  M.  R.  Sommerfeld. 
Water  Research  WATRAG,  Vol.  22,  No.  3,  p  373- 
379,  March  1988.  5  fig,  5  tab,  35  ref. 

Descriptors:  'Water  conservation,  'Impaired 
water  use,  'Geochemistry,  'Aquaculture,  'Saline 
water,  'Groundwater,  'Algae,  Water  quality,  Bio- 
mass,  New  Mexico,  Chemical  composition. 

A  study  was  conducted  to  determine  if  the  saline 
groundwaters  of  New  Mexico  could  be  statistically 
reduced  to  a  few  major  types  based  on  ionic  com- 
position. A  decreased  number  of  water  types  could 
then  be  used  to  screen  candidate  microalgal  strains 
for  tolerance  to  various  environmental  conditions 
and  for  biomass  production  potential.  Two  major 
water  types  were  identified,  both  with  average 
salinities  of  4000  mg/liter  total  dissolved  solids. 
Type  I  water  had  a  much  higher  divalent  ion 
concentration  than  Type  II  water  and  was  domi- 
nated by  Na  +  ,  C1-,  Mg+  +  ,  and  Ca+  +  .  The 
major  ions  in  Type  II  water  were  Na  +  ,  C1-, 
sulfate,  and  bicarbonate.  The  relative  ionic  compo- 
sition of  the  two  water  types  that  were  derived 
from  the  analysis  of  saline  groundwater  were  also 
representative  of  the  ionic  composition  of  the 
saline  surface  waters  of  the  southwestern  U.S.  The 
growth  rates  of  several  microalgal  strains  were 
measured  in  the  two  water  types  over  a  range  of 
temperatures  (10-35  C)  and  conductivities  (10-70 
mmho/cm).  The  algae  exhibited  a  wide  range  of 
growth  responses  to  the  water  types  indicating  the 
importance  of  screening  the  strains  with  waters 
which  would  be  available  for  biomass  production. 
(Author's  abstract) 
W88-07550 


POTENTIAL  USE  OF  THE  DEEP  AQUIFERS 
IN  THE  NEGEV  DESERT,  ISRAEL  -  A  CON- 
CEPTUAL MODEL, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
R.  Nativ,  Y.  Bachmat,  and  A.  Issar. 
Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 
p  237-265,  October  30,  1987.  13  fig,  2  tab,  11  ref. 

Descriptors:  'Aquifers,  *Irrigation,  'Impaired 
water  use,  'Brines,  'Industrial  water,  'Under- 
ground waste  disposal,  'Waste  disposal,  'Rocks, 
'Model  studies,  Mathematical  analysis,  Regression 
analysis,  Geohydrology,  Brackish  water,  Saline 
water,  Negev  Desert,  Israel. 

The  deep  aquifers  (Jurassic-Paleozoic,  1-5  km 
deep)  underlying  the  Negev  Desert,  Israel,  contain 
brackish  to  saline  water  (800-120,000  ppm  Cl(-)) 
and  have  been  penetrated  by  only  47  wildcat  oil 
drillings.  The  objective  of  this  study  was  to  evalu- 
ate the  water  potential  of  these  aquifers  for  irriga- 
tion and  for  industrial  consumption  as  well  as  their 
potential  for  serving  as  host  rocks  for  hazardous 
wastes.  A  methodology  was  developed  for  con- 
structing  a   conceptual   model   for   the   thick   se- 


quence of  layers  in  which  these  aquifers  are  found. 
It  seems  that,  although  these  aquifers  have  differ- 
ent lithologies,  they  may  be  hydraulically  connect- 
ed. Statistics  of  the  distribution  of  the  aquifer  sys- 
tem's parameters  of  state  and  analysis  of  their 
variance  are  used  to  aggregate  individual  forma- 
tions into  a  few  large  hydrologic  units.  Regression 
analysis  was  used  to  supplement  missing  data  and 
to  evaluate  estimation  errors.  Based  on  this  meth- 
odology, a  model  consisting  of  three  aquifers  was 
defined.  The  consistency  of  the  conclusions  of  the 
model  was  confirmed  by  studies  of  pressure,  per- 
meability, salinity,  temperature,  and  isotopic  distri- 
bution. Wherever  data  were  scarce,  hydraulic  pa- 
rameters were  estimated  by  linear  regression.  Ac- 
cording to  the  study,  the  lower  aquifer  in  the 
northern  Negev  contains  only  brines  and  is  hydro- 
logically  separated  from  the  two  aquifers  above  it. 
The  lower  aquifer  could,  therefore,  be  considered 
as  a  possible  site  for  toxic  waste  disposal  or,  at 
suitable  locations,  for  hydrocarbon  exploration. 
Hydrological  continuity  probably  exists  between 
the  upper  and  middle  aquifers  in  the  eastern  and 
central  Negev,  where  brackish  water  is  found  in 
both  aquifers.  The  methodology  used  here  is  suita- 
ble for  constructing  a  conceptual  model  of  any 
complex  geohydrologic  system  in  an  area  with 
scarce  data.  (Author's  abstract) 
W88-07580 


GENOTYPIC  RESPONSE  TO  SODIUM  CHLO- 
RIDE  SALINITY   OF  FOUR   MAJOR   OLIVE 
CULTIVARS  (OLEO  EUROPEA  L.), 
Dept.  of  Horticulture,  Faculty  of  Agriculture,  Ar- 
istotelian Univ.,  Thessaloniki,  Greece. 
I.  N.  Therios,  and  N.  D.  Misopolinos. 
Plant  and  Soil  PLSOA2,  Vol.  106,  No.  1,  p  105- 
111,  February  1988.  4  fig,  1  tab,  29  ref. 

Descriptors:  'Impaired  water  use,  'Water  pollu- 
tion effects,  'Salt  tolerance,  'Olive  trees,  *Food 
crops,  'Salinity,  'Plant  growth,  Toxicity,  Crop 
yield,  Roots,  Plants,  Plant  pathology,  Water  use. 

The  relative  tolerance  to  NaCl  of  the  olive  culti- 
vars  'Amphissis',  'Chondrolia  Chalkidikis',  'Koron- 
eiki'  and  'Megaritiki'  was  studied  in  a  nutrient- 
solution  pot  experiment.  Three-year-old  plants  pro- 
duced from  cuttings  were  transplanted  to  sand- 
perlite  (1/1)  culture  and  irrigated  with  1/2  strength 
Hoagland  solution  containing  NaCl  at  various 
levels,  i.e.  0,  15,  30,  45,  60  and  80  meq/L  in  the 
first  and  0,  30,  60,  90,  120  and  150  meq/L  in  the 
second  experiment.  The  overall  results  indicate 
that  NaCl  application  had  a  definite  growth-reduc- 
ing effect  under  the  conditions  of  the  experiment, 
but  to  a  different  extent  in  each  cultivar.  Salinity 
decreased  dry  weight  of  leaves  in  all  cultivars,  dry 
weight  of  stems  in  'Chondrolia  Chalkidikis'.  Also 
the  top/root  ratio  was  reduced  by  NaCl  in  'Chon- 
drolia Chalkidikis'  and  'Megaritiki'.  Stem  elonga- 
tion was  reduced  by  salinity  in  'Chondrolia  Chalki- 
dikis' and  'Koroneiki',  but  was  unaffected  in  'Am- 
phissis' and  'Megaritiki'  by  salinity  of  between  0-80 
meq/L  NaCl.  On  the  basis  of  toxicity  symptoms 
and  other  measured  parameters  of  growth,  'Chron- 
drolia  Chalkidikis'  seems  to  be  more  sensitive  to 
NaCl  than  the  other  3  cultivars.  Salinity  up  to  80 
meq/L  NaCl  increased  the  percentage  of  perfect 
flowers  in  'Chrondrolia  Chalkidikis'  and  decreased 
it  in  'Megaritiki'.  Salinity  also  significantly  reduced 
water  absorption.  (Author's  abstract) 
W88-07636 


USE  OF  WATER  CONDITIONERS  IN  WATER- 
RECIRCULATION  SYSTEMS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

D.  C.  LaBomascus,  E.  H.  Robinson,  and  T.  L. 

Linton. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  49, 

No.  1,  p  64-65,  January,  1987.  1  tab. 

Descriptors:  'Water  conditioning,  'Recirculated 
water,  'Fish  hatcheries,  •Biofilters,  'Nitrification, 
'Bacteria,  'Nitrogen  removal,  Filters,  Biofiltra- 
tion,  Filtration,  Oxidation,  Oxygen,  Dissolved 
oxygen,  Saline  water,  Ammonia,  Performance 
evaluation,  Nitrites,  Temperature,  Hydrogen  ion 
concentration,  Fish. 


73 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  Of  Water  Of  Impaired  Quality 


Commercial  water  conditioners  containing  concen- 
trated solutions  of  Nitrosomonas  and  Nitrobacter 
spp.  were  evaluated  for  their  effectiveness  in  acti- 
vating nitrifying  biofilters  in  hatchery  water-recon- 
ditioning systems  containing  red  drum  fingerlings. 
Conditioners  were  tested  in  both  fresh-  and  salt 
water  situations.  Low  concentrations  of  ammonia 
were  maintained  throughout  the  test  period  except 
for  the  first  days  of  the  second  trial.  Nitrite  con- 
centrations were  <  1.0  mg/L  by  day  20.  The  fresh- 
water conditioner  did  not  immediately  nitrify  am- 
monia as  did  the  salt  water  conditioner.  Approxi- 
mately 4  days  were  required  for  the  freshwater 
conditioner  to  control  ammonia,  probably  because 
of  differences  in  salinity  requirements  of  the  salt 
and  freshwater  bacteria.  After  day  10,  daily  nitrite 
concentrations  gradually  decreased  to  0.03  mg/L. 
Although  there  were  no  apparent  ill  effects  on  the 
red  drum,  nitrite  concentrations  of  the  magnitude 
observed  in  this  trial  may  be  harmful  to  more 
susceptible  species.  (Author's  abstract) 
W88-07661 


EFFECTS  OF  SALINITY  AND  GIBBERELLIN 
ON  WATER  CONTENT,  GROWTH  AND  MIN- 
ERAL COMPOSITION  OF  COWPEA,  CALA- 
BRESE  AND  RED  RADISH  PLANTS, 

A.  M.  Abdel-Rahman. 

Biologia  Plantarum  (Praha)  BPABAJ,  Vol.  29,  No. 

5,  p  365-373,  1987.  3  tab,  39  ref. 

Descriptors:  *Salinity,  'Gibberellin,  *Plant 
growth,  'Vegetable  crops,  'Impaired  water  use, 
•Irrigation  effects,  *Salt  tolerance,  *Minerals, 
•Plant  growth  substances,  Nitrogen,  Phosphorus, 
Potassium,  Sodium,  Leaves,  Plant  physiology. 

Cowpea,  calabrese,  and  red  radish  grown  in  the 
greenhouse  were  watered  every  two  days  with 
saline  solutions  of  different  concentrations  and 
their  leaves  sprayed  with  gibberellin  (GA3)  at  7- 
day  intervals  to  determine  the  effect  of  saline  irri- 
gation on  water  content,  growth,  and  mineral  com- 
position of  the  plants.  It  was  found  that  salinity  had 
generally  little  influence  on  the  water  content  of 
different  parts  of  the  plants.  Salinity  showed  a 
promotive  effect  on  the  growth  of  cowpea,  while 
its  effect  on  calabrese  and  red  radish  was  either 
promotive  or  depressive  depending  on  the  concen- 
tration of  NaCl.  Salinity  progressively  suppressed 
growth  of  red  radish.  Salinity  did  not  affect  total 
nitrogen,  phosphorus,  potassium,  and  sodium  con- 
tents of  cowpea  leaves.  In  calabrese  and  red  radish 
leaves,  N,  P,  and  K  contents  generally  decreased 
as  salinity  increased.  Gibberellin  applied  to  salt- 
treated  plants  had  either  a  stimulatory  or  inhibitory 
effect  on  growth,  water  content,  and  leaf  N,  P,  K, 
and  Na  content  depending  upon  plant  type,  GA3 
concentration,  and  salinity  level.  (Author's  ab- 
stract) 
W88-07672 


PORTABLE  WATER  PRETREATMENT  CUTS 
DEMINERALIZER  LOADING, 

Public   Service   Co.   of  Indiana,    Inc.,    Plainfield. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07678 


NUMERICAL  CLASSIFICATION  OF  SALINE 
GROUNDWATER  CHEMISTRY  IN  THE  MUR- 
RUMBIDGEE  IRRIGATION  AREA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07699 


NON-CONVENTIONAL  WATER  RESOURCES 
USE  IN  DEVELOPING  COUNTRIES. 

Proceedings  of  the  Interregional  Seminar,  Willem- 
stad,  Curacao,  Netherlands  Antilles,  April  22-28. 
United  Nations,  New  York.  Natural  Resources/ 
Water  Series  No.  22,  1987.  515  p. 

Descriptors:  •Water  resources  development,  •De- 
salination, 'Wastewater  renovation,  *Developing 
countries,  'Weather  modification,  Water  transport, 
Cloud  seeding,  Catchment  basins,  Water  reuse, 
Wastewater  treatment,  Wastewater  irrigation,  Eco- 
nomic aspects,  Public  health,  Drinking  water. 


The  Interregional  Seminar  on  Non-conventional 
Water  Resources  Use  in  Developing  Countries  was 
organized  by  the  United  Nations  Department  of 
Technical  Cooperation  for  Development,  the  Gov- 
ernment of  the  Netherlands  Antilles  and  the  Island 
Government  of  Curacao  to  discuss  the  progress 
achieved  over  the  last  20  years  in  the  fields  of 
desalination,  transportation  of  water  by  tanker, 
wastewater  reuse,  weather  modification  (cloud 
seeding)  and  rain-water  harvesting  in  developing 
countries.  Forty-eight  technical  papers  were  sub- 
mitted relating  to  the  main  topics  of  the  seminar. 
Besides  the  conclusions  of  the  three  working 
groups  of  the  seminar,  areas  covered  in  the  report 
include:  an  overview  of  non-conventional  water 
resources  in  developing  countries;  desalination; 
transportation  of  water  by  tanker;  wastewater 
reuse;  weather  modification;  rain-water  harvesting; 
experiences  with  non-conventional  water  re- 
sources; rain-water  catchment  system.  (See  W88- 
07851  thru  W88-07894)  (Geiger-PTT) 
W  8  8-07  8  50 


OVERVIEW  OF  WATER  REUSE  FOR  DEVEL- 
OPING COUNTRIES, 

American    Water    Works    Association    Research 
Foundation,  Denver,  CO. 
J.  DeBoer. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  160-178,  4  fig,  5  tab, 
11  ref. 

Descriptors:  *Water  reuse,  'Developing  countries, 
•Wastewater  treatment,  'Wastewater  disposal, 
'Wastewater  renovation,  Water  supply  develop- 
ment, Recycling,  Water  demand,  Beneficial  use, 
Aquaculture,  Nutrient  removal,  Oxidation  ditches, 
Public  health,  Advanced  wastewater  treatment. 

Reuse  of  municipal  wastewater  for  beneficial  pur- 
poses has  been  practiced  for  many  years  through- 
out the  world.  Several  economic,  social,  legal,  and 
technical  factors  affect  water  reuse.  As  the  demand 
for  water  increases  in  developing  countries,  the 
demand  for  a  reclaimable  wastewater  also  in- 
creases. The  technology  available  for  water  reuse 
is  a  combination  of  existing  wastewater  treatment 
and  water  supply  treatment  technologies,  with  the 
addition  of  some  industrial  treatment  technologies. 
Besides  conventional  treatment  systems  for  the 
treatment  of  wastewater  for  reuse,  aquaculture 
ponds,  wetlands  disposal  systems,  and  other  land 
disposal  methods  are  available.  Advanced 
wastewater  treatmnt  systems  offer  nutrient  remov- 
al, and  enhanced  solids  removal.  Dual  distribution 
systems,  supplying  potable  water  through  a  pri- 
mary system,  and  a  lower  quality,  reclaimed 
wastewater  through  a  secondary  system,  have  been 
used  at  many  sites  in  the  United  States.  Health 
effect  implications  of  water  reuse  for  potable  pur- 
poses are  being  investigated  in  numerous  studies. 
Health  effects  are  also  a  concern  when  reclaimed 
wastewater  is  used  for  non-potable  purposes,  such 
as  agricultural  irrigation,  urban  irrigation  or  indus- 
trial applications.  Some  representative  treatment 
process  costs  for  water  reuse  are  presented.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07861 


WASTE-WATER  REUSE  AND  ITS  APPLICA- 
TIONS IN  WESTERN  ASIA, 

Economic   and    Social    Commission    for   Western 
Asia    (ESCWA),    Baghdad    (Iraq).    Natural    Re- 
sources, Science  and  Technology  Div.,  Water  Re- 
sources Section. 
C.  Ertuna. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  179-208,  1  fig,  6  tab, 
22  ref. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Western  Asia,  'Wastewater  treatment, 
'Wastewater  disposal,  Wastewater  irrigation,  Land 
disposal.  Wastewater  management,  Economic  as- 
pects, Groundwater  recharge,  Minimum  flow,  Re- 
cycling, Developing  countries. 


Wastewater  reuse  has  been  in  practice  in  the 
United  Nations  Economic  and  Social  Commission 
for  Western  Asia  (ESCWA)  for  a  considerable 
period  of  time;  however,  it  has  been  limited  in 
application  and  only  recently  plans  have  been  for- 
mulated for  large-scale  development  of  this  non- 
conventional  source  of  water.  While  the  treated 
effluent  is  not  recommended  for  potable  or  domes- 
tic purposes,  in  water-short  developing  countries  it 
is  used  in  municipal  parks,  street-cleaning,  fire- 
fighting,  industry,  agriculture,  etc.  A  survey  of 
new  treatment  plants  that  will  use  municipal 
wastewater  has  indicated  that  10  mg/1  BOD  and 
10  mg/1  TSS  are  established  as  minium  effluent 
quality  standards  in  the  Gulf  countries.  If  a  gov- 
ernment decides  to  use  treated  wastewater  as  a 
source  of  supply,  a  policy  regarding  the  use  of 
treated  effluent  must  be  established.  The  following 
precautions  and  safeguards  are  recommended  in 
wastewater  reuse,  particularly  in  the  ESCWA 
region:  standards  should  be  strictly  followed;  pipes 
and  other  system  components  carrying  freshwater 
supplies  and  treated  sewage  effluent  should  be 
clearly  differentiated  to  prevent  cross-  connec- 
tions; users  of  treated  wastewater  should  be  in- 
formed about  handling  safety  to  prevent  possible 
contamination  with  the  treated  effluent;  industries 
should  be  encouraged  to  recycle  part  of  their 
wastewaters  and  treat  the  rest  to  acceptable  stand- 
ards; return  flows  as  drainage  water  to  streams 
should  be  strictly  monitored;  in  streamflow  aug- 
mentation the  treated  effluent  must  meet  estab- 
lished criteria  to  protect  human  and  animal  health; 
for  groundwater  recharge  and  prevention  of  saline 
water  intrusion  to  the  aquifer,  quality  of  the  treat- 
ed wastewater  should  be  close  to  drinking  water 
standards;  and  finally,  the  precautions  to  be  taken 
on  the  reuse  of  treated  effluents  must  be  presented 
to  the  public  through  the  media.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07862 


WASTE-WATER  REUSE  IN  INDUSTRY, 

Agence   Financiere   de   Bassin    Seine-Normandie, 
Paris  (France). 
G.  Pauthe. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  209-213. 

Descriptors:  'Water  reuse,  'Industrial  wastewater, 
'Municipal  wastewater,  'Industrial  water,  'Food- 
processing  wastes,  'Wastewater  renovation,  Cool- 
ing water,  Environmental  effects,  Economic  as- 
pects, Monitoring,  Wastewater  treatment, 
Wastewater  disposal,  Oily  water. 

The  reuse  of  wastewater  when  the  second  use  is 
different  from  the  first  is  considered.  Municipal 
wastewater  is  reused  in  industry  as  cooling  water, 
for  material  and  solid  wastes  transport,  and  materi- 
al washing.  Examples  of  industrial  wastewater 
reuse  within  the  same  plant  are  given  from  differ- 
ent industries.  In  dairy  works,  water  is  used  for 
cooling,  making  steam  and  washing  products  or 
apparatuses.  The  main  possibility  for  water  recy- 
cling or  reuse  in  sugar  refineries  is  to  use  evapora- 
tion water  for  diffusion  and  washing.  In  a  slaughter 
house  treated  wastewater  is  reused  to  wash  the 
cow  shed.  In  the  fruit  industry,  fruit  juice  concen- 
tration water  is  used  to  transport  and  wash  the 
fruit  and  to  produce  steam.  Wastewater  from  the 
chemical  industry  is  used  as  rinse  water  or  as  raw 
material  base  in  the  making  of  fertilizers  and  paints. 
Oily  water  from  the  oil  refinery  industry  is  used 
for  cooling  and  washing  purposes.  Some  technical, 
economic  and  environmental  advantages  and 
drawbacks  of  water  reuse  are  discussed.  Water 
resources  reuse  allows  the  saving  of  top  quality 
water  for  more  essential  uses.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07863 


WASTE-WATER    REUSE    FOR    IRRIGATION 
AND  AQUACULTURE, 

The  World  Bank.  Applied  Research  and  Technol- 
ogy Unit,  Water  Supply  and  Urban  Development 
Dept. 
S.  Arlosoroff. 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality — Group  3C 


IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles.  April  22-28,  1985.  p  214-244,  5  fig. 

Descriptors:  'Wastewater  irrigation,  *Water  reuse, 
•Aquaculture,  'Irrigation,  'Wastewater  renova- 
tion, 'Wastewater  management,  Institutional  con- 
straints. Recycling,  Economic  aspects,  Social  as- 
pects, Land  reclamation,  Waste  management,  De- 
veloping countries. 

The  Integrated  Resource  Recovery  Project  was 
designed  to  promote  health,  economic  and  finan- 
cial benefits  through  resource  recovery  and  utiliza- 
tion projects  in  developing  countries.  During  the 
project  research  phase,  international  consultants 
were  commissioned  to  prepare  case  studies.  Global 
reports  on  resource  recovery  from  municipal  solid 
wastes,  anaerobic  digestion,  health  effects  of 
wastewater  irrigation  and  their  control,  ultimate 
disposal  of  wastewater  to  the  ocean,  waste-fed 
aquaculture  and  a  technical  framework  for  eco- 
nomic analysis  of  waste  recycling  and  disposal 
were  completed.  Information  in  the  case  studies 
was  obtained  at  three  levels:  engineering  surveys 
of  present  and  potential  waste  sources,  manage- 
ment and  recycling  systems;  a  multidisciplinary 
study  of  institutions,  financing,  technologies,  utili- 
zation, and  possible  integration  of  waste  recycling 
activities  at  sites  selected  from  the  original  list;  and 
identification,  preparation  and  implementation  of 
demonstrations  at  4  to  6  sites.  The  following  initial 
project  conclusions  from  three  years  of  global  re- 
search and  development  have  been  obtained:  inte- 
grated recovery  and  institutionalization  of  urban 
solid  and  liquid  wastes  management  can  reduce 
costs  to  municipalities  by  30  to  50%;  economic 
benefits  of  recycling  are  revealed  by  the  employ- 
ment of  1  to  2%  of  the  urban  population  in  second- 
ary materials  enterprises  and  seasonal  irrigation 
using  the  sewage  from  developing  country  cities; 
potential  environmental  and  health  effects  of  waste 
collection  and  disposal  can  be  economically  con- 
trolled by  appropriate  recycling  technologies;  insti- 
tutional and  social  contraints  to  recycling  can  be 
identified  and  dealt  with;  and  selection  of  an  ap- 
propriate resource  recovery  technology  and 
system  is  site-specific  and  depends  upon  waste 
quantities  and  characteristics,  environmental  and 
economic  policies,  scale  of  industrialization,  and 
the  potential  demands  for  recovered  resources. 
(See  also  W88-07850)  (Geiger-PTT) 
W88-07864 


HEALTH  ASPECTS  OF  WASTE-WATER 
REUSE  FOR  IRRIGATION  OF  CROPS, 

Pan  American  Health  Organization  (PAHO), 
Washington,  DC.  Environmental  Health  Program. 
F.  M.  Reiff. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  245-259,  1  fig,  7  tab,  5 
ref. 

Descriptors:  'Water  reuse,  'Wastewater  irrigation, 
'Land  disposal,  'Developing  countries,  'Public 
health,  Human  diseases,  'Wastewater  renovation, 
Viruses,  Bacteria,  Parasites,  Epidemiology,  Proto- 
zoa, Wastewater  treatment,  Risks,  Economic  as- 
pects, Public  health,  Risks. 

Many  developing  countries  are  reusing  wastewater 
for  irrigation  and  aquaculture.  Municipal  sewage 
contains  two  broad  categories  of  agents  which  can 
have  adverse  effects  on  human  health:  pathogenic 
microorganisms  from  fecal  and  urinary  waste  of 
humans  and  animals;  and  toxic  substances  generat- 
ed and  discarded  by  mankind.  Three  probable 
routes  of  exposure  to  pathogens  exist:  direct  expo- 
sure of  workers  and  nearby  residents  during  trans- 
portation or  application  of  the  wastewater  or  con- 
tact with  sewage  amended  soil;  consumption  of  the 
plants  grown  in  the  soil,  or  of  animals  feeding  on 
these  plants;  and  ingestion  or  contact  with  surface 
or  groundwater  contaminated  respectively  by 
runoff  or  percolation.  Pathogens  which  may  be 
present  in  wastewater  destined  for  reuse  include: 
viruses,  bacteria,  helminths,  and  protozoa.  Chronic 
non-contagious  diseases  can  be  traced  to  sub- 
stances  in    wastewater   such   as   nitrogen,    heavy 


metals,  pesticides,  and  organic  compounds.  Several 
methods  are  available  to  reduce  the  risks  to  human 
health.  These  include:  medical  interventions  (im- 
munization); prohibition  and  restriction  of  crops; 
restriction  of  irrigation  methods;  improved  worker 
hygiene;  disinfection  and  cleaning  of  crops;  and 
improved  sewage  treatment.  Economic,  social  and 
institutional  conditions  in  developing  countries 
using  wastewater  irrigation  require  a  risk-benefit 
approach  in  the  selection  of  methods  of 
wastewater  treatment.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07865 


DUAL  WATER  SYSTEMS  IN  THE  UNITED 
STATES  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 
Resources  Research  Center. 
H.  H.  Smith. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  321-325,  6  ref. 

Descriptors:  'Water  reuse,  'Desalination,  'Saline 
water  intrusion,  'Virgin  Islands,  Water  distribu- 
tion, Water  supply  development,  Saline  water, 
Groundwater  management,  Leakage,  Groundwat- 
er pollution,  Water  harvesting,  Separated  sewers, 
Groundwater  recharge. 

While  the  salt-water  distribution  system  of  St. 
Thomas  in  the  U.  S.  Virgin  Islands  provides  a 
readily  abundant  source  of  water  for  fire-fighting 
and  sanitary  flushing,  there  are  drawbacks  associat- 
ed with  the  system.  Leakage  from  the  lines  has 
caused  saline  water  intrusion  into  the  thin  lens  of 
fresh  groundwater  in  Charlotte  Amalie.  Several 
shallow  dug  wells  in  the  city  served  as  a  small  but 
heavily-used  source  of  water;  however,  the  salinity 
of  the  water  in  these  wells  has  since  increased  to  a 
point  where  they  have  had  to  be  abondoned.  Intro- 
duction of  large  quantities  of  salt  water  into  the 
sanitary  sewer  lines  makes  wastewater  treatment 
difficult.  The  use  of  the  salt-water  distribution 
system  in  Christiansted,  St.  Croix  has  been  reduced 
in  order  to  lower  the  salt  content  of  the  town's 
wastewater  for  irrigation  and  groundwater  re- 
charge purposes.  Salt  water  adversely  affects  metal 
pipes  used  in  household  plumbing.  Plastic  is  being 
used  more  often  and  corrosion  is  no  longer  a 
severe  problem.  If  the  salt  water  mains  were  elimi- 
nated, the  supply  of  groundwater  in  Charlotte 
Amalie  would  not  be  enough  to  meet  demands. 
Supporters  of  the  dual  system  maintain  that  reuse 
of  treated  wastewater  probably  never  will  be  prac- 
ticed in  Charlotte  Amalie  because  of  lack  of  public 
support.  There  are  no  plans  to  expand  the  salt- 
water distribution  system  and  repairs  to  the  system 
are  being  made  only  when  breaks  occur  in  the 
lines.  Though  desalination  costs  are  high,  fire- 
fighting  water  supplies  normally  constitute  <  1% 
of  annual  water  consumption  and  it  is  more  cost- 
effective  to  use  this  expensive  water  for  fire  fight- 
ing and  sanitary  purposes  than  to  invest  in  an 
additional  separate  distribution  system  with  very 
high  maintenance  costs.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07871 


BERMUDA:  APPLICATION  OF  NON-CON- 
VENTIONAL WATER  RESOURCES, 

Public  Works  Dept.,  Hamilton  (Bermuda). 
E.  N.  Thomas. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  327-337. 

Descriptors:  'Water  supply  development,  'Bermu- 
da, 'Desalination,  'Water  harvesting,  'Water 
reuse,  Water  storage,  Storage  tanks,  Groundwater 
mining,  Water  transport,  Wastewater  renovation, 
Recycling,  Potable  water,  Reverse  osmosis,  Distil- 
lation, Wastewater  treatment,  Wastewater  irriga- 
tion. 

In  Bermuda,  about  95%  of  the  population  relies 
solely  on  roof  catchment  of  rain  water  for  its  water 
supply.  Standard  roofs  consist  of  overlapping  Ber- 
muda limestone  painted  white  with  a  latex  paint. 


Rain  water  is  guided  along  the  roof  by  glides  to 
downpipes,  and  discharged  by  gravity  into  storage 
tanks,  commonly  located  underneath  the  building. 
Small  electric  pumps  are  used  to  transfer  the  water 
from  the  storage  tanks  through  a  pneumatic  tank  to 
the  plumbing  of  the  house.  Groundwater  has  been 
used  to  develop  public  water  supplies.  Three  water 
truckers  are  licensed  by  the  island's  Water  Author- 
ity to  abstract  water,  and  licensed  by  the  Health 
Department  to  supply  the  public  with  potable 
water.  The  water  is  brackish  and  is  treated  by 
reverse  osmosis.  Approximately  2,200  wells  supply 
individual  domestic  needs  for  non-potable  uses. 
Since  overall  island  demand  for  potable  water  ex- 
ceeds that  which  can  be  met  from  roof  catches  and 
potable  groundwater,  desalination  is  carried  out  by 
reverse  osmosis  or  electrodialysis  for  brackish 
water,  and  by  reverse  osmosis,  distillation,  or  the 
Calfran  process  for  seawater.  The  Bermuda  Gov- 
ernment encourages  the  use  of  non-potable  saline 
water  for  flushing  to  reduce  the  demand  for  fresh 
water  in  parallel  with  piped  potable  systems.  The 
traditional  method  of  sewage  disposal  in  Bermuda 
is  to  use  unlined  cesspits.  One  major  hotel  has  an 
extended  aeration,  activated  sludge  plant,  the  prod- 
uct of  which  is  used  to  irrigated  its  golf  course. 
Grey  water  from  kitchens  and  laundry  is  reused 
for  irrigation.  In  one  major  hotel  laundry 
wastewater  is  recycled  for  reuse  as  laundry  wash- 
water.  One  large  agriculturist  uses  hydroponics  to 
grow  tomatoes.  The  Government  of  Bermuda 
plans  to  build  a  refuse  incineration  plant  with 
energy  recovery  facilities.  Energy  recovered  from 
the  plant  may  be  used  for  distillation  of  seawater, 
or  for  production  of  electricity  for  use  in  reverse 
osmosis  for  treatment  of  either  brackish  or  sea- 
water. (See  also  W88-07850)  (Geiger-PTT) 
W88-07872 


CAYMAN   ISLANDS:   COUNTRY   SITUATION 
REPORT, 

The    Water    Authority,    P.O.    Box    1104,    Grand 

Cayman. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07873 


CHINA:  THE  DEVELOPMENT  AND  USE  OF 
NON-CONVENTIONAL  WATER  RESOURCES, 

Bureau  of  Municipal  Engineering  and  Public  Utili- 
ties, Ministry  of  Urban  and  Rural  Construction  and 
Environmental  Protection,  Baiwanzhuang,  Beijing, 
People's  Republic  of  China. 
S.  Xu-Tong. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  349-353. 

Descriptors:  'China,  'Water  supply  development, 
'Desalination,  'Water  reuse,  'Water  harvesting, 
Electrodialysis,  Wastewater  treatment,  Developing 
countries,  Distillation,  Water  storage,  Drinking 
water,  Potable  water,  Rural  areas,  Reverse  osmo- 
sis, Wastewater  irrigation. 

China  is  expanding  its  efforts  to  exploit  conven- 
tional groundwater  and  surface  water  resources,  as 
well  as  its  non-conventional  water  resources.  De- 
salination technologies  have  been  developed  in 
China  since  the  1950's.  Extensive  research  has  been 
carried  out  on  the  electrodialysis,  reverse  osmosis, 
distillation  and  solar  processes,  and  a  large  number 
of  desalination  stations  have  been  established.  In 
China,  reuse  of  municipal  wastewater  for  irrigation 
has  a  long  history.  The  country  is  trying  to  im- 
prove the  quality  of  wastewater  for  irrigation. 
Aquacultural  wastewater  treatment  projects  have 
been  in  use  since  1960  throughout  the  country.  The 
focal  point  for  conserving  water  and  developing 
water  resources  is  to  increase  the  industrial  water 
reuse  rate.  In  rural  regions  of  the  northwest  and 
north  of  China,  cellars  or  cisterns  for  storing  water 
are  used  along  with  roof  catchments.  Collected 
rain  water  flows  into  a  pool  or  pond  for  sedimenta- 
tion and  is  then  diverted  to  the  cellar.  A  tablet  of 
bleaching  powder  is  added  for  disinfection.  Typi- 
cal cisterns  hold  enough  water  for  a  household  for 
one  or  two  years.  To  develop  non-conventional 
water  resources,  techniques  suitable  to  the  local 
conditions   should    be    adopted,    and    inexpensive 
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wind  power,  solar  energy  and  other  local  re- 
sources should  be  used  to  make  such  technologies 
cost  effective.  (See  also  W88-07850)  (Geiger-PTT) 
W88-07874 


neenng. 

For   primary   bibliographic   entry   see   Field   6D. 
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cuticular   evaporation   under   water  stress  condi- 
tions. (Author's  abstract) 
W88-06826 
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CYPRUS:  DEVELOPMENT  OF  NON-CONVEN- 
TIONAL WATER  SOURCES, 

Department     of    Water     Development,     Nicosia 

(Cyprus). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07875 


INDONESIA:  THE  USE  OF  NON-CONVEN- 
TIONAL WATER  RESOURCES, 

Water  Quality  and   Environmental   Div.,  Inst,  of 
Hydraulic  Engineering,  Ministry  of  Public  Works, 
Jakarta  (Indonesia). 
B.  Mahbub. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  371-380,  4  fig,  4  tab. 

Descriptors:  'Water  reuse,  "Wastewater  irrigation, 
•Cloud  seeding,  'Indonesia,  'Water  harvesting, 
Domestic  wastes,  Wastewater  treatment,  Aquacul- 
ture,  Weather  modification,  Water  supply  develop- 
ment, Rural  areas,  Wastewater  renovation,  Potable 
water. 

Non-conventional  water  resources  are  being  devel- 
oped in  some  areas  of  Indonesia  where  convention- 
al sources  are  unavailable.  Rain  water  is  collected 
for  potable  use  by  Indonesians  living  where  fresh- 
water is  difficult  to  find.  Tanks  used  for  collecting 
rain  water  include  iron  drums  wooden  tanks,  con- 
crete tanks,  ferro-cement  tanks,  bamboo  cement 
vessels,  or  fiberglass  tanks.  Several  technologies 
have  been  developed  to  treat  rain  water  collected 
from  house  roofs  using  sand  filter  systems:  rapid 
sand  filters  or  cisterns  with  slow  sand  filters.  A 
peat  water  purification  system  is  currently  being 
developed  on  a  household  scale  for  people  living  in 
swampy  areas  of  Kalimantan.  River  water  can  be 
purified  by  a  coagulant  derived  from  seeds  of  the 
Moringa  Oleifera  plant.  This  treatment  has  been 
used  by  the  rural  population  in  Java.  Weather 
modification  by  cloud  seeding  is  being  developed 
by  the  Institute  for  Study  and  Application  of  Tech- 
nology, Ministry  of  Research  and  Technology. 
Results  show  increased  yields  in  some  rice  fields 
and  increased  power  generation  at  a  hydroelectric 
plant.  Domestic  wastewater  is  being  used  to  irri- 
gate rice  fields  and  fish  ponds.  Pretreatment  of 
domestic  wastewater  is  essential  prior  to  sending  it 
into  the  irrigation  network.  To  prevent  an  exces- 
sive amount  of  nitrogen  from  coming  into  the  rice 
fields,  control  of  dilution  of  domestic  wastewater 
for  irrigation  is  needed  to  achieve  optimal  cultiva- 
tion of  rice  fields  without  using  fertilizers.  The 
health  of  farmers  should  be  safeguarded,  as  they 
are  in  direct  contact  with  water  that  still  contains  a 
high  amount  of  bacteria.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07877 


EGYPT:   REUSE  OF  DRAINAGE  WATER   IN 
IRRIGATION, 

Drainage  Research  Inst.,  Water  Resources  Centre, 

Ministry  of  Irrigation,  Cairo  (Egypt). 

For  primary  bibliographic  entry  see  Field  3B. 

W88-07893 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


METROPOLITAN  WATER  MARKET  DEVEL- 
OPMENT: SEATTLE,  WASHINGTON,  1887- 
1987, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07045 


IDENTIFICATION  OF  MONTHLY  TRENDS  IN 
URBAN  WATER  USE, 

Ohio  State  Univ.,  Columbus   Dept.  of  Civil  Engi- 


WATER  MARKETING  IN  SOUTHERN  CALI- 
FORNIA, 

Metropolitan  Water  District  of  Southern  Califor- 
nia, 1111  Sunset  Blvd.,  Los  Angeles,  CA  90012. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-07378 


URBAN      USE      OF      ARIZONA'S      RURAL 
GROUNDWATER, 

City  of  Mesa,  Box  1466,  Mesa,  AZ  85201. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-07379 


3E.  Conservation  In  Industry 


WASTE-WATER  REUSE  IN  INDUSTRY, 

Agence   Financiere   de    Bassin    Seine-Normandie, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  3C. 
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3F.  Conservation  In  Agriculture 


RELATIONSHIP  BETWEEN  WATER  USE  EF- 
FICIENCY AND  CUTICULAR  WAX  DEPOSI- 
TION IN  WARM  SEASON  FORAGE  CROPS 
GROWN  UNDER  WATER  DEFICIT  CONDI- 
TIONS, 

Faculty  of  Applied  Biological  Science,  Hiroshima 
Univ.,  Fukuyama,  Hiroshima,  720  Japan. 
H.  Saneoka,  and  S.  Ogata. 

Soil  Science  and  Plant  Nutrition,  Vol.  33,  No.  3,  p 
439-448,  1987.  1  fig,  5  tab,  20  ref. 

Descriptors:  'Water  stress,  'Water  use  efficiency, 
'Leaves,  'Cuticular  transpiration,  'Forages,  'Sor- 
ghum, Lipids,  Drought  resistance,  Carbon  radioi- 
sotopes, Plant  physiology,  Radioactive  tracers. 

In  order  to  clarify  the  relationship  between  water 
use  efficiency  (apparent  photosynthetic  rate/tran- 
spiration rate)  and  the  syntheses  and  deposition  of 
epicuticular  wax  and  of  lipids  in  leaf  internal  tis- 
sues in  various  forage  crops  with  different  drought 
tolerance,  the  contribution  of  cuticular  wax  to  the 
leaf  cuticular  resistance  to  water  loss  under  water 
stress  was  estimated.  Under  water  stress  condi- 
tions, the  cuticular  resistance  of  the  drought  toler- 
ant plant  Chloris  gayana  Kunth.  increased  about 
twofold  compared  with  that  of  a  well-watered 
plant,  whereas  the  cuticular  resistance  of  the  sensi- 
tive plant  Coix  lacryma-jobi  L.  increased  by  about 
10%.  The  amount  of  epicuticular  wax  deposited  on 
the  leaf  surface  in  both  plants  increased  by  water 
stress.  However,  the  amount  in  the  tolerant  plant 
was  much  higher  than  those  in  the  sensitive  one. 
Radioactivity  of  14C  incorporated  into  the  leaf 
surface  wax  of  stressed  C.  gayana  and  C.  lacryma- 
jobi  plants  was  27  and  50%  less  than  that  of  well- 
watered  plants,  respectively,  when  they  were 
treated  with  14C-malonate  and  14C-acetate. 
Leaves  of  water-stressed  C.  gayana  assimilated 
14C  from  14C-malonate  and  14C-acetate  into  the 
lipids  of  their  internal  tissues  5.7  times  more  than 
the  leaves  of  well-watered  plants,  while  the  leaves 
of  water-stressed  C.  lacryma-jobi  assimilated  78% 
of  the  amount  recorded  in  well-watered  plants.  On 
the  other  hand,  the  cuticular  resistance  of  bloom 
lines  of  Sorghum  bicolor  L.  with  a  high  accumula- 
tion of  wax  on  the  epicuticular  surface  increased 
by  about  90%  by  water  stress,  whereas  the  cuticu- 
lar resistance  of  a  bloomless  line  with  a  low 
amount  of  wax  increased  by  about  only  15%. 
Water  use  efficiency  of  bloom  lines  of  sorghum 
increased  remarkably  by  water  stress,  whereas  that 
of  the  bloomless  line  of  sorghum  decreased.  These 
data  suggest  that  in  the  drought-tolerant  plants  the 
water  retention  ability  of  the  leaves  increased  due 
to  the  deposition  of  a  larger  amount  of  wax  on 
their  leaf  surfaces,  and  a  higher  accumulation  of 
lipids  in  internal  tissues.  Also  these  plants  pro- 
duced larger  amounts  of  dry  matter  by  increasing 
the  water  use  efficiency  through  the  reduction  of 


STUDIES  ON  IMPROVEMENT  OF  NUTRIENT 
AND  WATER  SUPPLY  IN  CROP  CULTIVA- 
TION ON  SAND  DUNE  SOIL:  2.  EFFECT  OF 
FERTILIZER  PLACEMENT  AND  IRRIGATION 
METHOD  ON  GROWTH  AND  NUTRIENT 
UPTAKE  OF  TOMATOES, 

Faculty  of  Agriculture,  Tottori  Univ.,   Koyama, 
Tottori,  680  Japan. 
H.  Fujiyama,  and  T.  Nagai. 

Soil  Science  and  Plant  Nutrition,  Vol.  33,  No.  3,  p 
461-470,  1987.  5  fig,  3  tab,  11  ref. 

Descriptors:  'Fertilization,  'Surface  irrigation, 
'Drip  irrigation,  'Sand,  'Tomatoes,  'Nutrients, 
'Water  use  efficiency,  Crop  yield  cultivation, 
Phosphorus,  Calcium,  Sulfates,  Mangesium. 

Tomatoes  (Lycopersicon  esculentum  Mill  var. 
Houfuku)  were  cultivated  in  sand  dune  soil  under 
the  combinations  of  two  fertilizer  placements,  i.e. 
'surface'  and  'bulk',  and  two  irrigation  methods,  i.e. 
'surface'  and  'drip.'  The  availability  of  nutrients 
applied  and  the  water  use  efficiency  for  dry  matter 
production  (WUD-D)  and  nutrient  uptake  (WUE- 
N)  of  plants  were  investigated.  A  drip  irrigation 
method  for  the  supply  of  the  nutrient  solution  was 
compared  with  the  above  treatments.  The  surface 
placement  brought  about  a  high  dry  matter  yield 
and  nutrient  uptake  of  plants  only  for  surface  irri- 
gation. On  the  other  hand,  the  bulk  placement  was 
favorable  in  the  case  of  drip  irrigation.  Although 
the  nutrient  uptake  was  related  to  the  dry  matter 
yield,  the  coefficient  of  variation  in  nutrient  uptake 
among  the  treatments,  except  for  the  nutrient-solu- 
tion irrigation  (DN),  ranged  from  52.7%  for  phos- 
phorus to  30.5%  for  calcium.  WUE-D  and  WUE- 
N  were  high  in  the  case  of  surface  irrigation- 
surface  placement  (SS)  and  low  in  the  case  of  drip 
irrigation-surface  placement  (DS),  that  is,  a  better 
growth  was  accompanied  with  a  higher  WUE. 
The  nutrient-solution  irrigation  brought  about  a 
high  nutrient  recovery  rate  and  appears  to  be  a 
suitable  method  for  supplying  nutrients  and  water 
in  sand  dune  soil  culture.  Potassium  movement  in 
sand  dune  soil  was  related  to  sulfate  movement, 
and  calcium  and  magnesium  movement  to  chlo- 
ride. (Author's  abstract) 
W88-06828 


MODELING  THE  IMPACT  OF  CONSERVA- 
TION TILLAGE  PRACTICES  ON  PESTICIDE 
CONCENTRATIONS  IN  GROUND  AND  SUR- 
FACE WATERS, 

AQUA    TERRA    Consultants,    Mountain    View, 

CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06936 


EFFICACY  OF  GRASSCARP  FINGERLINGS  IN 
WEED  CONTROL  CHAMBAL  COMMANDED 
AREA  INDIA, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-07052 


COMPARISON  OF  TWO  ONION  IRRIGATION 
SCHEDULING  PROGRAMS, 

Colorado  State  Univ.,  Fort  Collins. 
E.  G.  Kruse,  J.  E.  Ells,  and  A.  E.  McSay. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  112,  No.  5,  p  738-742,  Sep- 
tember 1987.  4  tab,  8  ref. 

Descriptors:  'Irrigation  programs,  'Crop  yields, 
•Water  use  efficiency,  'Model  studies,  Irrigation 
efficiency,  Irrigation  practices,  Irrigation  require- 
ments, Irrigation,  Comparison  studies,  Onions, 
Field  tests,  Evaporation  rate.  Mathematical 
models. 

Two  onion  (Allium  cepa  L.)  irrigation  scheduling 
procedures  were  compared  in  field  studies  over  a 
3-year  period.  The  McSay-Moore  model  uses 
volume  of  distilled  water  evaporated  from  calibrat- 
ed  Bellani   atmometers  as  a  basis  for  predicting 


76 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Agriculture — Group  3F 


irrigation.  This  model  tells  when  to  irrigate,  but 
not  how  much  to  apply.  The  ARS/USDA  model 
uses  energy  and  aerodynamic  equations  to  make 
estimates  of  evaporation  rates  from  meteorological 
data.  This  model  not  only  predicts  when  to  irri- 
gate, but  also  the  amount  to  apply.  Given  the 
conditions  for  these  experiments,  onion  yields  and 
water  use  efficiencies  were  greater  with  the  ARS/ 
USDA  than  with  the  McSay-Moore  model.  (Au- 
thor's abstract) 
W88-07077 

EFFECTS  OF  IRRIGATION  TIMING  ON 
SEEDLING  ESTABLISHMENT  AND  PRODUC- 
TIVITY OF  SUBTERRANEAN  CLOVER  PAS- 
TURES, 

Department    of   Agriculture    and    Rural    Affairs, 

Kyabram  Research  Institute,  R.M.B.  3010,  Kya- 

bram,  Vic.  3620,  Australia. 

K.  B.  Kelly,  and  W.  K  Mason. 

Australian   Journal   of  Experimental    Agriculture 

AAAHAN,  Vol.  27,  No.  4,  p  545-549,  1987.  1  fig, 

3  tab,  12ref. 

Descriptors:  'Irrigation  effects,  'Timing,  'Seed- 
lings, 'Crop  production,  'Clovers,  'Pastures,  Plant 
growth,  Dry  matter,  Grazing,  Feeds,  Irrigation 
efficiency,  Irrigation  practices. 

Pure  swards  of  subterranean  clover  were  irrigated 
from  late  summer-autumn  1982  to  autumn  1985. 
The  period  of  irrigation  varied,  with  3  times  of 
initial  irrigation  (1  February,  1  March,  and  1  April) 
and  2  times  of  final  irrigation  (mid-October  and 
mid-November).  Seedling  establishment,  dry 
matter  (DM)  production  and  herbage  quality  were 
measured  in  grazed  swards.  In  each  regenerating 
year,  seedling  density  increased  as  the  time  of 
initial  irrigation  was  delayed  from  February  (5.2 
seedlings/sq  dm)  to  April  (20.5  seedlings/sq  dm). 
For  any  time  of  initial  irrigation,  seedling  density 
was  increased  by  up  to  100%  in  plots  which  were 
irrigated  until  mid-November  in  the  previous 
spring.  Dry  matter  yield  was  increased  by  early 
irrigation,  with  average  yields  of  11.1,  10.3,  and  9.1 
t/ha  year  achieved  for  February,  March  and  April 
as  times  of  initial  irrigation  respectively.  Continu- 
ing irrigation  until  November  increased  annual 
yield  by  0.76  to  1.58  tDM/ha.  The  late  spring 
irrigation  treatment  gave  increased  spring  growth 
plus  increased  growth  in  the  following  autumn  as  a 
result  of  increased  seedling  density.  The  quality  of 
the  feed  produced  in  autumn  was  lower  than  that 
produced  in  winter  (in  vitro  dry  matter  digestibil- 
ity 68%  compared  with  75%),  but  was  higher  than 
the  published  dry  matter  digestibility  values  for 
paspalum  pastures  in  autumn.  Digestibility  in 
spring  declined  rapidly,  from  75%  in  September  to 
about  50%  in  early  December.  The  optimum  time 
to  begin  irrigation  will  be  a  compromise  between 
the  animal  requirements  for  pasture,  the  likelihood 
of  dense  establishment,  and  the  costs  associated 
with  the  greater  amounts  of  water  used  to  extend 
the  growing  season.  (Shidler-PTT) 
W88-07180 


SIMPLE    NON-WEIGHING    LYSIMETER    IN- 
STALLATION WITH  RAIN  SHELTER, 

Department  of  Soil  Science,  G.B.  Pant  University 

of  Agriculture  and  Technology,  Pantnagar,  Naini- 

tal,  263145,  India. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07184 


SEMI-EMPIRICAL  MODEL  FOR  CALCULAT- 
ING EVAPORATION  AND  TRANSPIRATION 
FROM  WETLAND  RICE, 

Division  of  Agricultural  and  Food  Engineering, 
Asian   Institute   of  Technology,   P.O.    Box   2754, 
Bangkok  10501,  Thailand. 
For   primary   bibliographic   entry   see   Field   2D. 

W88-07185 


WATER  UPTAKE  BY  PLANT  ROOTS-A  SIMU- 
LATION MODEL:  I.  CONCEPTUAL  MODEL, 

Ecole  Polytechnique  Federate  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
For  primary  bibliographic  entry  see  Field  21. 
W88-07192 


COOL-SEASON  TURFGRASS  RESPONSES  TO 
DROUGHT  STRESS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 

Resources  Science. 

L.  J.  Aronson,  A.  J.  Gold,  and  R.  J.  Hull. 

Crop  Science  CRPSAY,  Vol.  27,  No.  6,  p  1261- 

1266,   November/December    1987.   5   fig,    16   ref. 

Descriptors:  'Irrigation  requirements,  'Turf 
grasses,  'Drought  resistance,  'Moisture  stress, 
Grasses,  Soil  water,  Soil  water  potential,  Leaves, 
Lysimeters,  Evapotranspiration,  Irrigation,  Green- 
houses, Tensiometers. 

As  the  supply  of  water  available  for  turf  irrigation 
becomes  limited,  it  is  important  to  identify  water- 
efficient  and  drought-tolerant  turfgrasses.  To  es- 
tablish the  critical  soil  water  potential  at  which 
cool-season  turfgrasses  begin  to  experience 
drought  stress,  the  growth  and  quality  responses  of 
Poa  pratensis  'Baron',  Lolium  perenne  'Yorktown 
II',  Festuca  rubra  var.  commutata  'Jamestown'  and 
Festuca  ovina  var.  duriuscula  'Tournament'  to 
drought  stress  were  compared  in  a  greenhouse 
study.  Evapotranspiration  (ET)  rates  were  meas- 
ured using  weighing  lysimeters  containing  undis- 
turbed cores  of  mature  turf  growing  in  a  silt  loam 
soil.  Tensiometers  and  electrical  resistance  blocks 
were  installed  in  a  separate  set  of  eight  lysimeters 
containing  L.  perenne  to  determine  the  relationship 
between  water  loss  due  to  ET  and  soil  water 
potential.  The  ET  rates  of  all  grasses  were  unaf- 
fected until  the  soil  water  potential  reached  -50  to  - 
80  kPa.  During  further  soil  water  depletion,  ET 
rates  declined  and  drought  stress  symptoms 
became  apparent.  Leaf  water  potential  of  P.  pra- 
tensis and  L.  perenne  decreased  by  50  to  75% 
when  soil  water  potential  declined  to  80  kPa,  while 
that  of  Festuca  species  remained  relatively  con- 
stant to  a  soil  water  potential  of  -400  kPa.  Based  on 
the  parameters  measured,  P.  pratensis  and  L.  per- 
enne exhibited  a  more  rapid  decline  in  ET  rate, 
quality,  and  leaf  growth  under  moisture  stress  than 
the  two  Festuca  species,  which  demonstrated 
greater  ability  to  thrive  with  limited  soil  moisture. 
(Author's  abstract) 
W88-07223 


TRENDS  IN  IRRIGATION  DEVELOPMENT, 
AND  THEIR  IMPLICATIONS  FOR  HY- 
DROLOGISTS  AND  WATER  RESOURCES  EN- 
GINEERS, 

G.  M.  Higgins,  P.  J.  Dieleman,  and  C.  L. 

Abernethy. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  393-406,  1987.  4  fig,  7  tab,  5  ref. 

Descriptors:  'Irrigation,  'Irrigation  requirements, 
'Water  requirements,  'Future  planning,  'Projec- 
tions, 'Water  resources  development,  'Irrigation 
engineering,  Developing  countries,  Asia,  Africa, 
Latin  America,  Caribbean,  Agricultural  hydrolo- 
gy, Irrigable  land,  Agriculture,  Cultivation,  Crop 
production,  Environmental  effects,  Irrigation  prac- 
tices. 

There  are  a  number  of  reasons  for  expecting  that  a 
period  is  approaching  in  which  irrigated  agricul- 
ture in  the  developing  countries  will  undergo  sig- 
nificant changes.  In  much  of  south  and  west  Asia, 
where  >  30%  of  farming  is  irrigated  cultivation,  it 
is  a  familiar  and  well-understood  activity;  in 
Africa,  where  the  relative  share  of  irrigation  is  < 
2%  in  most  countries,  this  experience  is  not 
present,  and  training  both  of  technicians  and  of 
farmers  assumes  much  more  importance  for  irriga- 
tion development.  Although  agricultural  produc- 
tion and  food  supply  of  most  south  and  east  Asian 
countries  (the  majority  of  present  irrigation  activi- 
ty) is  now  a  great  deal  improved,  the  same  cannot 
be  said  about  most  of  Africa  or  Latin  America  and 
the  Caribbean.  Using  indicative  productivity  fig- 
ures, and  assuming  that  the  average  food  intake 
required  is  some  300  kg/year,  the  water  require- 
ments for  a  food  strategy  that  is  based  on  irrigation 
development  are  likely  to  be  in  the  order  of  600  to 
3000  cu  m/person/yr.  In  the  past  two  decades, 
there  have  been  a  number  of  technological  innova- 
tions in  irrigation  in  the  richer  countries;  except  in 
Latin  America,  and  some  countries  with  oil-based 
economies,  these  newer  technologies  have  spread 
little  in  the  developing  countries.  Some  contribu- 


tions which  hydrology  can  offer  to  irrigation  in- 
clude: (1)  more  measurement  of  the  equity  and 
timeliness  of  flows  within  canal  distribution  net- 
works; (2)  better  data  on  droughts  and  low-flow 
periods;  (3)  increased  attention  to  quantifying  the 
water  resources  of  smaller  streams;  and  (4)  in- 
creased data  <-;i  river  sediments.  (Shidler-PTT) 
W88-07251 


PATTERNS  AND  TRENDS  IN  IRRIGATION 
EFFICIENCY, 

Geography     Department,     University     of     New 

Mexico,  Bandelier  West,  Room  118,  Albuquerque, 

New  Mexico  87131. 

S.  A.  Thompson. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p   57-63,  February   1988.  4  fig,    1   tab,    14  ref. 

Descriptors:  'Irrigation,  'Irrigation  efficiency, 
'Long-term  trends,  'Irrigation  water,  Agricultural 
hydrology,  Diversion,  Great  Plains,  Data  interpre- 
tation, Geography,  Performance  evaluation, 
Bureau  of  Reclamation,  Time  series  analysis. 

Irrigated  agriculture  is  one  of  the  most  important 
water-use  sectors  in  terms  of  total  water  diversion 
and  consumptive  use.  For  at  least  the  last  25  years, 
improving  irrigation  efficiency  has  been  a  widely 
advocated  and  accepted  goal.  This  paper  uses  a 
sample  of  16  Bureau  of  Reclamation  irrigation 
projects  to  examine  the  pattern  of  average  irriga- 
tion efficiency  and  change  in  efficiency  over  time. 
In  general,  the  highest  average  efficiencies  are 
found  in  the  arid  Southwest  while  the  lowest  are 
found  in  the  semi-arid  to  sub-humid  Great  Plains 
region.  Over  the  22-year  period  of  analysis,  there 
has  been  no  observable  trend  toward  improvement 
in  efficiency  at  any  of  the  projects.  (Author's  ab- 
stract) 
W88-07278 


AGRICULTURAL  WATER  MODELING  AND 
ECONOMIC  INFORMATION  NEEDS  UNDER 
THE  MODEL  WATER  CODE, 

Food  and  Resource  Economics  Department,  Uni- 
versity of  Florida,  G-099  McCarty  Hall,  Gaines- 
ville, Florida  32611. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-07282 


VALUING  IRRIGATION  WATER:  A  SIMULA- 
TION/MATHEMATICAL PROGRAMMING 
APPROACH, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 
For  primary  bibliographic  entry  see  Field  6C. 

W88-07288 


WATER       LOSSES       FROM       IRRIGATION 
CANALS, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07515 


EFFECTS  OF  WATER  DEFICIT  ON  VEGETA- 
TIVE GROWTH,  FRUIT  GROWTH  AND  FRUIT 
QUALITY  IN  COX'S  ORANGE  PIPPIN  APPLE, 

Ministry  of  Agriculture  and  Fisheries,  Levin  Hor- 
ticultural Research  Centre,  Private  Bag,  Levin, 
New  Zealand. 

D.  E.  Irving,  and  J.  H.  Drost. 

Journal  of  Horticultural  Science  JHSCA8,  Vol.  62, 
No.  4,  p  427-432,  October  1987.  4  fig,  4  tab,  12  ref. 

Descriptors:  'Soil  moisture  deficiency,  'Water 
deficit,  'Fruit  crops,  'Irrigation  programs,  'Plant 
growth,  'Crop  yield,  Apples,  Water  stress,  Crop 
quality,  New  Zealand,  Soil-water-plant  relation- 
ships, Drought,  Deficit  irrigation. 

Four-year  old  Cox's  Orange  Pippin  apple  trees 
were  water-stressed  in  New  Zealand  to  determine 
whether  deficit  irrigation  could  be  used  as  a  means 
of  controlling  vigour  without  reducing  yield  and 
whether  fruit  quality  could  be  enhanced  by  mois- 
ture stress  imposed  at  two  different  stages  of  fruit 
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development.  Water  deficit,  imposed  from  28  No- 
vember 1985  until  3  January  1986  (Phase  I),  re- 
duced shoot  extension  by  37%  compared  with  the 
fully  irrigated  control  trees.  The  level  of  soluble 
solids  in  fruit  rose  by  0.8%,  the  proportion  of 
cracked  fruit  increased  2-3  fold,  and  the  incidence 
of  bitter  pit  declined  marginally,  but  mean  fruit 
size  and  titratable  acidity  were  not  altered  when 
compared  with  fruit  from  the  control  trees.  When 
water  deficit  was  imposed  from  4  January  until 
harvest  on  21  February  1986  (Phase  II),  shoot 
growth  declined  by  only  7%.  The  level  of  soluble 
solids  rose  by  1%,  but  the  incidence  of  bitter  pit 
and  mean  fruit  size  were  not  affected.  Neither  of 
the  irrigation  treatments  significantly  reduced  crop 
density  or  crop  yield.  (Wood-PTT) 
W88-07692 


EFFECT  OF  SOIL  WATER  POTENTIAL, 
METHOD  OF  IRRIGATION  AND  NITROGEN 
ON  PLANT  WATER  RELATIONS,  CANOPY 
TEMPERATURE,  YIELD  AND  WATER  USE  OF 
RADISH, 

Division  of  Soil  Science,  Indian  Institute  of  Horti- 
cultural Research,  Hessaraghatta  Lake  P.O.,  Ban- 
galore-650089,  India. 
D.  M.  Hegde. 

Journal  of  Horticultural  Science  JHSCA8,  Vol.  62, 
No.  4,  p  507-511,  October  1987.  1  fig,  2  tab,  8  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Irri- 
gation  practices,  *Soil  water  potential,  'Fertilizers, 
*Crop  yield,  'Water  use  efficiency,  Radishes, 
Canopy,  Nitrogen,  Irrigation  efficiency,  Basin  irri- 
gation, Furrow  irrigation,  Water  use,  Tempera- 
ture, Osmotic  pressure,  Evapotranspiration. 

The  effects  of  irrigation  at  three  soil  water  poten- 
tials under  basin  and  furrow  systems  of  irrigation 
with  different  levels  of  nitrogen  on  plant  water 
relations,  canopy  temperature,  water  use  and  yield 
of  radishes  were  investigated  in  1983  and  1984. 
Frequent  irrigations  at  -20  kPa  soil  water  potential 
increased  relative  water  content,  leaf  water  poten- 
tial, osmotic  potential,  yield,  evapotranspiration, 
and  water  use  efficiency,  and  decreased  canopy 
temperature  as  compared  to  irrigation  at  -40  and  - 
60  kPa.  However,  the  difference  in  yield  between 
irrigations  at  -20  and  -40  kPa  was  not  significant. 
Methods  of  irrigation  had  no  significant  effect  on 
the  relative  water  content,  leaf  water  potential, 
osmotic  potential,  evapotranspiration  or  canopy 
temperature,  although  furrow  irrigation  resulted  in 
slightly  higher  yield  and  water  use  efficiency  for 
both  years.  Nitrogen  up  to  120  kg/ha  increased 
turgor  potential,  yield,  evapotranspiration  and 
water  use  efficiency.  (Wood-PTT) 
W88-07693 


CHARACTERIZING  WATER  USE  BY  IRRI- 
GATED WHEAT  AT  GRIFFITH,  NEW  SOUTH 
WALES, 

Centre   for   Irrigation   and   Freshwater   Research, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Griffith,  N.S.W.  2680. 

W.  S.  Meyer,  F.  X.  Dunin,  R.  C.  G.  Smith,  G.  S. 

G.  Shell,  and  N.  S.  White. 

Australian   Journal   of  Soil    Research   ASORAB, 

Vol.  25,  No.  4,  p  499-515,  1987.  6  fig,  3  tab,  34  ref, 

4  append. 

Descriptors:  'Irrigation  efficiency,  'Water  use  effi- 
ciency, 'Irrigation  programs,  'Water  use,  'Wheat, 
Agronomy,  Crop  production,  Agriculture,  Crop 
yield,  Irrigation,  Australia,  Water  management, 
Lysimeters,  Evaporation  rate,  Evaporation,  Esti- 
mating equations,  Model  studies. 

Wheat  is  being  grown  increasingly  in  the  irrigated 
areas  of  south-east  Australia.  Its  profitability  de- 
pends on  high  yields,  which  in  turn,  are  highly 
dependent  on  accurate  water  management.  This 
combination,  together  with  the  increasing  need  for 
greater  water  use  efficiency  to  minimize  accessions 
to  rising  water-tables,  calls  for  effective  irrigation 
scheduling  To  achieve  this,  accurate  estimates  of 
crop  water  use  and  upward  fluxes  of  water  into  the 
root  zone  from  shallow  water-tables  are  required. 
A  weighing  lysimeter,  installed  in  1984,  measured 
hourly  actual  evaporation  from  a  wheat  crop 
which  enabled  the  accuracy  of  water  use  estimates 


to  be  assessed.  Daily  potential  evaporation  was 
calculated  from  a  combination  equation  previously 
calibrated  over  lucerne,  while  previously  devel- 
oped crop  coefficients  for  wheat  were  used  to 
convert  potential  evaporation  to  estimated  actual 
evaporation.  Daily  actual  evaporation  was  the 
major  component  in  a  water  balance  model  for 
irrigated  wheat.  The  model  was  quite  efficient,  but 
with  a  bias  of  -8.8%,  which  indicated  that  actual 
evaporation  values  were  generally  underestimated. 
The  underestimate  was  due  primarily  to  the  wind 
function  used  in  the  calculation  of  potential  evapo- 
ration and  alternative  functions  for  both  daily  and 
hourly  calculations  were  derived.  The  1984  lysime- 
ter data  also  showed  that  change  in  soil  water 
content  was  accurately  measured  with  the  field- 
calibrated  neutron  probe.  Comparisons  of  meas- 
ured and  estimated  water  use  from  field  experi- 
ments in  1981  and  1982  indicated  that  upward  flux 
from  a  water-table  between  1.5  and  2.1  m  below 
the  soil  surface  may  be  up  to  30%  of  daily  actual 
evaporation.  This  upward  flux  will  need  to  be 
taken  into  account  if  irrigation  scheduling  is  to 
promote  efficient  use  of  irrigation  water.  (Author's 
abstract) 
W88-07702 


AGRICULTURAL        MANAGEMENT        AND 
WATER  QUALITY. 

For   primary   bibliographic   entry   see   Field    5G. 
W88-07820 


AGRICULTURAL  PROBLEMS  AND  ISSUES  AS 
RELATED  TO  AGRICULTURAL  MANAGE- 
MENT PRACTICES  AND  WATER  QUALITY, 

Iowa  Agricultural  and  Home  Economics  Experi- 
ment Station,  Ames. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-07822 


BEST  MANAGEMENT  PRACTICE  IMPLE- 
MENTATION ECONOMICS  AND  FARMER 
DECISION  MAKING, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
For   primary   bibliographic   entry   see   Field   5G. 
W88-07839 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RESTORING  THE  SINUOSITY  OF  ARTIFI- 
CIALLY STRAIGHTENED  STREAM  CHAN- 
NELS, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

A.  Brookes. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  10,  No.  1,  p  33-41,  1987.  5  fig,  53 

ref. 

Descriptors:  'Sinuous  flow,  'Stream  improvement, 
'Slope  stabilization,  'Hydraulic  engineering, 
'Channel  improvement,  Watercourses,  Bank  pro- 
tection, Bed  load,  Denmark. 

Restoration  of  Danish  stream  channels  is  encour- 
aged by  the  Watercourse  Act  of  1982  and  has  been 
undertaken  partly  because  of  the  adverse  physical 
and  biological  effects  caused  by  artificial  straight- 
ening. A  new  technique  for  restoring  morphologic 
and  hydrologic  diversity  to  stream  channels  has 
been  developed,  exemplifying  the  concept  of 
working  with  nature  rather  than  against  it.  This 
relies  on  re-creating  the  former  sinuosity,  cross- 
sectional  dimensions,  slope  and  substrate  of  a 
stream  channel.  Natural  fluvial  features  are  re- 
stored to  a  channel,  and  because  slope  is  decreased 
stability  is  probable.  In  turn,  this  could  be  benefi- 
cial to  the  flora  and  fauna  of  a  watercourse  and  to 
aesthetic  qualities.  The  technique  was  applied  suc- 
cessfully to  a  small  stream  in  southern  Jutland, 
Denmark,  in  1984/5.  Additional  methods  of  bank 


and  bed  protection  were  required  to  limit  subse- 
quent minor  adjustments  along  the  new  course. 
Further  applications  of  the  technique  need  to  be 
treated  individually  because  of  varying  local  hy- 
drologic and  sedimentologic  conditions.  On-site  su- 
pervision during  construction  and  planned  mainte- 
nance are  vital  components  of  restoration.  (Au- 
thor's abstract) 
W88-06962 


REGULATED  FLUSHING  IN  A  GRAVEL-BED 
RIVER  FOR  CHANNEL  HABITAT  MAINTE- 
NANCE: A  TRINITY  RIVER  FISHERIES, 

Battelle  Memorial  Inst.,  Denver,  CO.  Dept.  of 
Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-06965  ' 


STREAM  CORRIDOR  MANAGEMENT  IN  THE 
PACIFIC  NORTHWEST:  I.  DETERMINATION 
OF  STREAM-CORRIDOR  WIDTHS, 

Washington  State  Univ.,  Pullman.  Program  in  En- 
vironmental Science  and  Regional  Planning. 
W.  W.  Budd,  P.  L.  Cohen,  and  P.  R.  Saunders. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  5,  p  587-597,  September  1987.  9  fig,  2  tab,  43 
ref 

Descriptors:  'Stream  corridors,  'Bank  protection, 
Optimization,  Watershed  management,  Environ- 
mental planning,  Washington,  Wetlands,  Banks. 

The  growth  of  King  County,  Washington,  part  of 
the  rapidly  growing  Pacific  Northwest  region,  has 
placed  pressure  on  stream  corridors.  The  existing 
literature  on  regional  stream  corridors  was  re- 
viewed and  a  case  study  of  the  Bear-Evans  Creek 
watershed  was  undertaken  to  provide  guidelines 
for  determining  optimal  stream  corridor  widths. 
The  results  indicate  that  practical  determinations 
of  stream  corridor  widths  can  be  efficiently  made 
using  a  simple  field  survey  of  select  reaches  of  a 
stream  system  combined  with  an  analysis  of  soils, 
vegetation,  physiography,  and  land-use  character- 
istics. A  15-m  buffer  width  was  found  to  be  an 
adequate  protection  buffer  for  many  reaches  of  the 
Bear-Evans  Creek  watershed.  For  stream  bank 
slopes  >40%  and  in  wetland  regions,  additional 
data  are  required.  (See  also  W88-06970)  (Free- 
mann-PTT) 
W88-06969 


STREAM  CORRIDOR  MANAGEMENT  IN  THE 
PACIFIC  NORTHWEST:  II.  MANAGEMENT 
STRATEGIES, 

Design   and    Development    Department,    City   of 

Bellevue,  P.O.  Box  90012,  Bellevue,  Washington 

98009-9013. 

P.  L.  Cohen,  P.  R.  Saunders,  and  W.  W.  Budd. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  5,  p  599-605,  September  1987.  1  fig,  1  tab,  18 

ref. 

Descriptors:  'Channel  morphology,  'Stream  stabi- 
lization, 'Administrative  regulations,  'Streamflow 
depletion,  Optimization,  Watershed  management, 
Envrionmental  planning,  Management  planning, 
Washington. 

The  scientific  literature  and  a  case  study  was  re- 
viewed to  suggest  future  management  strategies 
and  guidelines  for  controlling  development  in  King 
County,  Washington,  watersheds.  King  County 
contains  Federal  and  Indian  lands  as  well  as  lands 
administered  by  the  State  Department  of  Natural 
Resources,  all  of  which  have  regulations  and  poli- 
cies that  affect  stream  corridor  management.  The 
remainder  of  King  County  includes  20  incorporat- 
ed cities  in  the  Seattle  metropolitan  area  and  unin- 
corporated King  County.  A  case  study  of  the  Bear- 
Evans  Creek  watershed  resulted  in  eight  recom- 
mendations for  stream  corridor  management,  six  of 
which  are  site-specific.  The  recommendations  in- 
clude bridging  of  stream  channels  limiting  live- 
stock access,  rehabilitation  of  stream  channels  and 
bank,  relocation  of  certain  types  of  streams,  storm- 
water  discharge,  placement  of  riparian  strips  along 
stream  corridors,  new  development  along  stream 
corridors,  and  the  inclusion  of  slopes  >40%  and 
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all  wetlands  within  stream  corridor.  Existing  poli- 
cies and  permit  codes  will  require  amendment  to 
incorporate    these    recommendations.    (See    also 
W88-06969)  (Freemann-PTT) 
W88-06970 


REVERSIBLE  PROCESS  CONCEPT  APPLIED 
TO  THE  ENVIRONMENTAL  MANAGEMENT 
OF  LARGE  RIVER  SYSTEMS, 

UA  CNRS  367  Laboratoire  d'Ecologie  des  Eaux 

Douces,   Universite   Lyon    1,   69622   Villeurbanne 

Cedex,  France. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06971 


EFFICACY  OF  GRASSCARP  FINGERLINGS  IN 
WEED  CONTROL  CHAMBAL  COMMANDED 
AREA  INDIA, 

K.  P.  Sharma,  A.  P.  Tyagi,  and  R.  Saxena. 
Environmental  Education  and  Information,  Vol.  6, 
No.  3,  p  255-261,  July-September  1987.  1  fig,  1  tab, 
Href. 

Descriptors:  'Aquatic  plants,  *Weed  control, 
*Carp,  'India,  "Irrigation  canals,  Agriculture,  Irri- 
gation, Drainage,  Food  habits,  Aquatic  habitats, 
Plants,  Fish,  Water  level,  Floods. 

Effective  irrigation  in  the  Chambal-commanded 
area  of  Kota  (about  1,500  ha)  in  Rajasthan  State 
has  been  obstructed  because  of  aquatic  weed  infes- 
tation. Consequently,  the  discharge  carrying  ca- 
pacity of  the  canal  system  has  been  reduced  by  40- 
45%.  Furthermore,  obstruction  by  aquatic  weeds 
has  caused  an  increase  in  the  height  of  the  water 
column  throughout  the  canal  system,  resulting  in 
frequent  water  overflows  and  the  submersion  of 
the  adjoining  cultivable  areas.  Aquatic  weeds  in 
the  right  main  canal  were  removed  by  the  grass- 
carp  fingerlings  in  varying  degrees.  The  removal 
of  Hydrilla  verticillata  was  the  greatest  (5,65%). 
Potamogeton  perfoliatus,  Najas  major  and  Cerato- 
phyllum  demersum  were  also  removed  in  fairly 
large  quantities.  Though  an  order  of  preference  for 
aquatic  weeds  by  the  grasscarp  fingerlings  may  be 
established  on  the  basis  of  the  present  investiga- 
tions, the  quantity  removed  was  not  very  signifi- 
cant. This  was  probably  because  of  the  small  size 
of  the  fish  (125-150  mm)  and  the  small  number 
released  in  relation  to  the  area  infested.  Because  of 
a  lack  of  knowledge  of  the  habitat  preferred  by  the 
fish,  the  efficacy  of  grasscarp  in  the  removal  of 
weeds  cannot  be  forecast  with  certainty.  It  is  a 
riverine  fish  and  has  been  observed  moving  in 
groups.  It  prefers  comparatively  calm  and  shallow 
waters  near  the  banks  of  the  canal.  This  preference 
is  perfectly  in  accord  with  the  availability  of  vege- 
tation. (Alexander-PTT) 
W88-07052 


ECOLOGICAL      EFFECTS      OF      COASTAL 
MARSH  IMPOUNDMENTS:  A  REVIEW, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-07100 


BACKFILLING  CANALS  TO  MITIGATE  WET- 
LAND DREDGING  IN  LOUISIANA  COASTAL 
MARSHES, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

C.  Neill,  and  R.  E.  Turner. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  6,  p  823-836,  November  1987.  7  fig,  6  tab,  36 

ref. 

Descriptors:  *Water  management,  'Environmental 
effects,  'Coastal  marshes,  'Backfill,  'Canals, 
'Dredging,  'Wetlands,  'Mitigation  measures,  Lou- 
isiana, Spoil  banks,  Vegetation  regrowth,  Aquatic 
habitats,  Habitats,  Flow  control.  Bank  protection. 
Organic  matter.  Wildlife,  Fish. 

Thirty-three  backfilled  canals  in  Louisiana  were 
evaluated  to  assess  the  success  of  habitat  restora- 
tion. Criteria  were  based  on  canal  depth,  vegeta- 
tion recolonization,  and  regraded  spoil  bank  soils 
after  backfilling.  Restoration  success  depended  on 


marsh  type,  canal  location,  canal  age,  marsh  soil 
characteristics,  the  presence  or  absence  of  a  plug  at 
the  canal  mouth,  whether  mitigation  was  on-  or 
off-site,  and  dredge  operator  performance.  Back- 
filling reduced  median  canal  depth  from  2.4  to  1.1 
m.  Median  cover  of  marsh  vegetation  on  the  spoil 
banks  was  51.6%;  in  the  canal,  0.7%.  The  organic 
matter  and  water  content  of  the  spoil  bank  soils 
were  restored  to  values  intermediate  between  spoil 
bank  levels  and  predredging  marsh  conditions. 
Cover  of  marsh  vegetation  on  backfilled  spoil 
banks  was  highest  in  intermediate  marshes  (68.8%) 
and  lowest  in  fresh  (34.7%)  and  salt  marshes 
(33.9%).  Average  canal  depth  was  greatest  in  in- 
termediate marshes  (1.50  m)  and  least  in  fresh 
marshes  (0.85  m).  Canals  backfilled  in  marshes 
with  more  organic  soils  were  deeper,  probably  as  a 
result  of  greater  loss  of  spoil  volume  caused  by 
oxidation  of  soil  organic  matter.  Canals  more  than 
ten  years  old  at  the  time  of  backfilling  had  shal- 
lower depths  after  backfilling.  Canal  size  showed 
no  relationship  to  canal  depth  or  amount  of  vegeta- 
tion reestablished.  Plugged  canals  contained  more 
marsh  reestablished  in  the  canal  and  much  greater 
chance  of  colonization  by  submerged  aquatic  vege- 
tation compared  with  unplugged  canals.  Back- 
filling of  canals  resulted  in  shallow  water  areas 
with  higher  habitat  value  for  benthos,  fish,  and 
waterfowl  as  compared  with  unfilled  canals.  Re- 
moval of  spoil  banks  may  also  help  restore  water 
flow  patterns  over  the  marsh  surface.  (Cassar- 
PTT) 
W88-07104 


ANALYSES  OF  RESERVOIR  STORAGE  REAL- 
LOCATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

R.  A.  Wurbs,  and  L.  M.  Cabezas. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 

p  77-95,  June  30,  1987.  2  fig,  4  tab,  1 1  ref. 

Descriptors:  'Water  management,  'Reservoir  op- 
eration, 'Water  demand,  'Water  storage,  'Water 
allocation,  'Risks,  'Economic  evaluation,  'Flood 
damage,  'Storage,  'Flood  control,  Management 
planning,  Water  supply,  Industrial  water,  Econom- 
ic evaluation,  Optimization,  Water  conservation, 
Multipurpose  reservoirs,  Hydrologic  models,  Sim- 
ulation analysis,  Waco  Reservoir,  Texas,  Water 
shortage,  Water  loss. 

A  hydrologic  and  economic  evaluation  procedure 
was  used  to  analyze  proposed  reallocations  of  res- 
ervoir storage  capacity  between  flood  control  and 
municipal  and  industrial  water  supply.  The  proce- 
dure involved  evaluation  of  risks  and  consequences 
of  failing  to  prevent  flooding  and  failing  to  meet 
water  demands,  associated  with  alternative  alloca- 
tions of  storage  capacity  between  flood  control 
and  water  supply.  Unlike  traditional  practices 
based  on  firm  yield  and  reliability,  water  supply 
was  treated  analogously  with  flood  control,  with 
economic  consequences  of  water  shortages  being 
quantified.  Average  annual  flood  losses  were  com- 
puted using  the  damage-frequency  method.  Aver- 
age annual  water  supply  losses  were  estimated  by 
developing  a  water  shortage  versus  economic  loss 
function,  which  was  then  applied  to  water  short- 
ages computed  by  a  hydrologic  simulation.  The 
water  shortage  versus  loss  function  reflected  emer- 
gency demand  management  and  supply  augmenta- 
tion measures.  Average  annual  water  supply  losses 
were  estimated  for  a  given  demand  level.  Long- 
term  demand  management  strategies  were  reflect- 
ed in  the  water  demand  projection.  A  case  study 
involved  the  proposed  storage  capacity  realloca- 
tion in  the  Waco  Reservoir,  Texas,  on  the  Bosque 
River.  This  multipurpose  reservoir  is  used  for 
flood  control,  municipal  and  industrial  water 
supply,  and  recreation.  (Cassar-PTT) 
W88-07109 


CRASSULA  HELMSII  (T.  KIRK)  COCKAYNE: 
IS  IT  AN  AGGRESSIVE  ALIEN  AQUATIC 
PLANT  IN  BRITAIN, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07177 


INTERBASIN  WATER  TRANSFERS  IN  RIPAR- 
IAN STATES:  A  CASE  STUDY  OF  GEORGIA, 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-07281 


EFFECTS  OF  DIVERSION  ON  THE  NORTH 
AMERICAN  GREAT  LAKES, 

Rm.  6440,  Social  Science  Bldg.,  University  of  Wis- 
consin, Madison,  Wisconsin  53706. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-07287 


EFFECTS  OF  VARIABLE  DISCHARGE 
SCHEMES  ON  DISSOLVED  OXYGEN  AT  A 
HYDROELECTRIC  STATION, 

RMC-Environmental  Services,   1921  River  Road, 
P.O.  Box  10,  Drumore,  Pennsylvania  17518. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-07289 


DETERMINISTIC  APPROACH  TO  INFLOW 
DESIGN  RAINFLOOD  DEVELOPMENT  AS 
APPLIED  BY  THE  U.S.  BUREAU  OF  RECLA- 
MATION, 

Flood  Section,  U.S.  Bureau  of  Reclamation,  PO 

Box  25007,  Denver,  CO  80225. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-074O6 


PREDICTION    OF   FLOOD    FREQUENCY   IN 
SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07477 


FLOOD       ALLEVIATION       SCHEME       FOR 
LOWER  RIVER  MOLE, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-07489 


SHORT-TERM    SLIPPING    OF   A    SHALLOW 
EXCAVATION  IN  GAULT  CLAY, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-07490 


SEEPAGE  UNDERNEATH  BARRAGES  WITH 
DOWNSTREAM  SUBSIDIARY  WEIRS, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
M.  A.  Elganainy. 

Applied  Mathematical  Modeling  AMMODL,  Vol. 
11,  No.  6,  p  423-431,  December  1987.  7  fig,  9  ref. 

Descriptors:  'Egypt,  'Barrages,  'Weirs,  'Seepage, 
'Uplift  pressure,  'Nile  River,  Engineering,  Map- 
ping, Mathematical  models,  Channel  improvement, 
Pressure  head. 

A  subsidiary  weir  with  a  sloping  middle  apron  may 
be  constructed  downstream  from  each  of  the  exist- 
ing barrages  on  the  River  Nile  in  Egypt  to  secure 
its  stability  against  the  increase  in  effective  heads. 
The  problem  was  mathematically  solved  by  a  con- 
formal  mapping  technique.  Formulas  were  ob- 
tained to  calculate  the  uplift  pressures  acting  on 
the  existing  barrage  and  the  subsidiary  weir.  For- 
mulas were  also  derived  to  calculate  the  exit  gradi- 
ents along  the  intermediate  filter  and  the  down- 
stream bed.  The  seepage  characteristics  for  a  wide 
range  of  boundary  conditions  were  calcualted,  the 
results  were  plotted  in  the  form  of  curves,  and 
analyzed  for  effects  of  uplift  pressure  on  the  exist- 
ing structure  and  on  the  subsidiary  weir,  and  for 
changes  in  the  exit  gradients.  (Author's  abstract) 
W  8  8-07491 


WAVE    ATTENUATION    BY    RUBBLE-LINED 
CHANNEL  WALLS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  8B. 

W88-07508 
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SEEPAGE  FROM  CHANNELS  AND  PONDS 
WITH  IMPERVIOUS  BOUNDARY  WALLS  EX- 
TENDING BELOW  FLOOR  LEVEL, 

Soils  Division,  Rothamsted  Experimental  Station, 

Harpenden,  Herts.  AL5  2JQ  (U.K.). 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07510 


PARAMETER  ESTIMATION  MODEL  FOR  UN- 
GAGED  STREAMFLOWS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-07513 


DEVELOPMENT  OF  FLOOD  FORECASTING 
AND  WARNING  SYSTEM  IN  CHI  AND  MUN 
RIVER  BASINS,  NORTHEAST  THAILAND, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07556 


4B.  Groundwater  Management 


COMPARISON  OF  MODELS  THAT  DESCRIBE 
THE  TRANSPORT  OF  ORGANIC  COM- 
POUNDS IN  MACROPOROUS  SOIL, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06937 


ALLOCATION  OF  AQUIFER  RESOURCES  IN 
SCOTLAND, 

British    Geological    Survey,    Murchison    House, 
West  Mains  Road,  Edinburgh  EH9  3LA,  Scotland. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-06963 


PLANNING  MODEL  FOR  OPTIMAL  CON- 
TROL OF  SALTWATER  INTRUSION, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
R.  Willis,  and  B.  A.  Finney. 

Journal  of  Water  Resources  Planning  and 
Management(ASCE)  JWRMD5,  Vol.  1 14,  No.  2,  p 
163-178,  March  1988.  8  fig,  5  tab,  30  ref.  NSF 
Grants  INT  84-19906  and  INT  82-03044. 

Descriptors:  'Planning,  *Model  studies,  *Saline 
water  intrusion,  'Groundwater  management, 
'Groundwater  recharge,  Saline-freshwater  inter- 
faces, Mathematical  studies,  Optimization,  Finite 
element  method,  Taiwan. 

A  planning  model  for  the  control  of  seawater 
intrusion  in  regional  groundwater  systems  was 
structured  as  a  problem  in  optimal  control.  The 
hydraulic  response  equations,  which  were  devel- 
oped from  continuity  principles,  relate  the  move- 
ment of  the  interface  to  the  magnitude  and  location 
of  groundwater  pumping  and  recharge.  Finite  dif- 
ference methods  were  used  to  approximate  the 
solution  of  the  aquifer's  response  to  management 
strategies.  The  control  problem  was  solved  using: 
(1)  The  influence-coefficient  method  allied  with 
quadratic  programming;  and  (2)  reduced-gradient 
methods  in  conjunction  with  a  quasi-Newton  algo- 
rithm. The  planning  model  was  applied  to  the  Yun 
Lin  groundwater  basin  in  southwestern  Taiwan 
where  excessive  pumping  has  produced  declining 
water  levels,  localized  land  subsidence,  and  salt- 
water intrusion.  The  optimal  groundwater  pump- 
ing and  recharge  schedules  for  the  Peikang  area  of 
the  basin  are  presented.  The  computational  effi- 
ciency of  the  algorithms  is  discussed.  (Author's 
abstract) 
W88-07044 


NATURAL    WETLANDS    ON     SHINGLE     AT 
DUNGENESS,  KENT,  ENGLAND, 

Botany  Department,  Royal  Holloway  and  Bedford 
New  College,  Huntcrsdale,  Callow  Hill,  Virginia 
Water,  Surrey  GU25  4LN,  U.  K. 
For  primary  bibliographic  entry  see  Field  2H. 


W88-07178 


SIMPLE    NON-WEIGHING    LYSIMETER    IN- 
STALLATION WITH  RAIN  SHELTER, 

Department  of  Soil  Science,  G.B.  Pant  University 

of  Agriculture  and  Technology,  Pantnagar,  Naini- 

tal.  263145,  India. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07I84 


FINITE-ELEMENT  SIMULATION  OF  LOW- 
TEMPERATURE,  HEAT-PUMP-COUPLED, 
AQUIFER  THERMAL  ENERGY  STORAGE, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07190 


DETAILED  INVESTIGATION  OF  PHYSICAL 
AND  BIOLOGICAL  CLOGGING  DURING  AR- 
TIFICIAL RECHARGE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran,  and  R.  B.  Suazo. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  119-140,  September  1987.  14  fig,  4  tab, 

22  ref. 

Descriptors:  'Groundwater  recharge,  'Recharge, 
'Artificial  recharge,  'Clogging,  Model  studies, 
Mathematical  models,  Simulation,  Infiltration  rate, 
Soil  properties,  Particle  size.  Flooding,  Discharge 
measurement,  Suspended  solids,  Biological  oxygen 
demand,  Chemical  oxygen  demand,  Head  loss. 

An  attempt  was  made  to  study  clogging  with  an 
experimental  model  that  simulates  artificial  re- 
charging practices  by  considering  factors  such  as 
effective  infiltration  rate,  media  size  and  depth,  and 
inundation  period.  Recharging  was  investigated  ex- 
perimentally in  terms  of  suspended  solids  removal, 
3-day  biological  oxygen  demand  removal,  and 
chemical  oxygen  demand  removal  at  different  sand 
sizes  and  infiltration  rates.  To  understand  the  phys- 
ical phenomena  involved,  the  effect  of  suspended 
solids  concentration  and  initial  infiltration  rate  on 
cumulative  discharge  was  studied  and  verified 
using  a  simple  mathematical  model.  The  simulated 
cumulative  discharge  profiles  were  comparable 
with  experimental  profiles.  This  indicates  that  an 
empirical  relationship  can  be  used  to  successfully 
predict  biological  clogging  at  different  recharge 
rates.  Conclusions  that  can  be  made  from  the  re- 
sults of  the  experiments  include  the  following:  (1) 
the  rate  of  decrease  in  the  infiltration  rate  is  faster 
when  higher  initial  infiltration  rates  are  applied;  (2) 
biological  clogging  at  different  recharge  rates  can 
be  successfully  predicted  from  cumulative  dis- 
charge, initial  infiltration  rate,  and  inundation 
period;  (3)  an  improvement  in  suspended  solids  and 
3-day  biological  oxygen  demand  removal  was  ob- 
served in  the  early  stages  of  recharge,  followed  by 
an  almost  constant  removal;  (4)  a  decrease  in  head- 
loss  with  time  was  observed  after  an  initial  in- 
crease; (5)  the  major  removal  is  confined  to  the  top 
few  centimeters  of  the  bed.  (Author's  abstract) 
W88-07265 


OPTIMAL  GROUNDWATER  MANAGEMENT 
IN  TWO-AQUIFER  SYSTEMS, 

Erftverband,  Paffendorfer  Weg  42,  D-5010  Bergh- 

eim  FRG. 

W.  Lindner,  K.  Lindner,  and  G  Karadi. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p  27-33,  February  1988.  5  fig,  9  ref. 

Descriptors:  'Unconfined  aquifers,  'Confined 
aquifers,  'Groundwater  management,  'Optimiza- 
tion, 'Well  hydraulics,  Simulation,  Linear  pro- 
gramming, Numerical  modeling,  Computers,  Aqui- 
fer systems,  Groundwater  movement,  Geohydro- 
logy. 

A  numerical  model  is  presented  for  the  prediction 
of  optimal  ground  water  withdrawal  from  a  two- 
aquifer  system  by  observing  a  set  of  constraints 
determined  by  the  ecological  conditions  of  the 
ground  water  basin.  The  aquifer  system  consists  of 
an  upper  unconfined  and  a  lower  confined  aquifer 
with  a  leaky  stratum  between  them.  It  is  assumed 


that  water  is  withdrawn  from  the  confined  aquifer 
only,  but  the  unconfined  aquifer  will  also  be  affect- 
ed due  to  the  leakiness  of  the  layer  separating  the 
upper  and  lower  aquifers.  Simulation  and  linear 
programming  are  employed  for  developing  a  com- 
puter model  for  the  optimal  management  of  such 
systems,  with  the  objectives  of  determining  with- 
drawal rates  for  predetermined  ground  water 
levels.  (Author's  abstract) 
W88-07274 


ARTIFICIAL  RECHARGE  OF  GROUND 
WATER, 

Delft  University  of  Technology,  Division  of  Sani- 
tary Engineering  and  Water  Management,  Delft, 
The  Netherlands. 
L.  Huisman,  and  J  H.  Kop. 

Water  Resources  Journal,  No.  154,  p  60-67,  Sep- 
tember 1987.  9  fig,  3  ref. 

Descriptors:  'Water  management,  'Recharge, 
'Groundwater  recharge,  Artificial  recharge, 
Water  treatment,  Aquifers,  Artesian  aquifers.  Fil- 
tration, Bank  filtration,  Induced  filtration,  Coastal 
aquifers,  Rivers,  Water  conservation,  Waste  dis- 
posal, Water  purification,  Industrial  water,  Water 
storage,  Storage,  Water  spreading. 

Groundwater  yield  from  a  limited  catchment  area 
may  be  increased  by  artificial  recharge.  Likewise, 
the  surrounding  area  which  must  be  protected 
from  pollution  can  be  decreased  through  recharge 
programs.  River  bank  filtration  is  a  natural  form  of 
recharge.  Although  it  has  many  advantages,  poten- 
tial pollution  is  a  major  danger.  Artificial  recharge 
overcomes  some  of  these  problems,  allowing  pre- 
treated  river  water  to  enter  an  aquifer  in  one  way 
or  another.  High  capacity  recharge  is  possible  in 
deep  water  table  aquifers  using  a  spreading  pond 
or  a  circle  of  injection  wells.  Artificial  recharge  of 
artesian  aquifers  can  push  back  saline  water  intru- 
sion; however,  brackish  water  can  often  enter  the 
pumping  wells.  Artificial  recharge  can  also  be  used 
to  remove  suspended  matter  from  turbid  river 
water,  to  detain  water  underground  for  pathogen 
removal,  to  polish  quality  after  removal  of  major 
quantities  of  impurities,  and  to  store  water  during 
dry  periods.  Techniques  to  increase  the  rate  of 
water  absorption  in  water  spreading  include  tur- 
bidity removal,  chemical  treatment  of  water,  me- 
chanical treatment  of  the  soil  surface,  planting  of 
vegetation,  chemical  treatment  of  soil,  treatment  of 
soil  with  organic  matter,  and  rotation  of  spreading 
and  drying.  Artificial  recharge  can  also  be  used  to 
protect  wetlands  during  construction  and  for  dis- 
posal of  storm  water  and  septic  tank  effluent. 
(Cassar-PTT) 
W88-07558 


POTENTIAL  USE  OF  THE  DEEP  AQUIFERS 
IN  THE  NEGEV  DESERT,  ISRAEL  -  A  CON- 
CEPTUAL MODEL, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3C. 

W88-07580 


GEOCHEMICAL  CALCULATIONS  AND  OB- 
SERVATIONS ON  SALT  WATER  INTRU- 
SIONS, LA.  COMBINED  GEOCHEMICAL/ 
MIXING  CELL  MODEL, 

Institute  for  Earth  Sciences,  Vrije  Universiteit,  De 
Boelelaan  1085,  1081  HV  Amsterdam  (The  Neth- 
erlands). 
For  primary  bibliographic  entry  see  Field  2L. 

W88-07583 


APPROPRIATE  TECHNOLOGY  FOR  WATER 
RESOURCES  DEVELOPMENT, 

Agence    Financiere   de    Bassin    Seine-Normandie, 
Paris  (France). 
P.  Douard. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  317-320,  1  ref. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Effects  On  Water  Of  Man's  Non-Water  Activities— Group  4C 


Descriptors:  •Artificial  recharge,  *Groundwater 
recharge,  'Developing  countries,  'Pipelines, 
•Leakage,  Water  reuse.  Maintenance,  Cost  analy- 
sis, Water  supply  development,  Case  studies,  Cap- 
ital costs,  Water  loss,  Feasibility  studies. 

If  appropriate  technologies  were  used  in  the  field 
of  water  resources  and  supply,  the  cost  of  supply- 
ing water  to  world  populations  could  be  halved. 
An  appropriate  technology  should  be  cost  effec- 
tive and  easy  to  operate  and  maintain.  Examples  of 
appropriate  technology  are  given  using  two  cases 
of  non-conventional  water  resources:  artifical  re- 
charge and  leakage  control.  Artificial  recharge  has 
been  used  in  the  'Water  Resources  in  North  Africa' 
project  where  aquifers  can  be  recharged  with 
either  surface  or  waste  water.  At  a  site  located 
near  Marrakesh,  Morocco,  four  basins  are  separat- 
ed by  small  embankments  fed  by  a  stream.  From 
the  upper  to  the  lower  course  of  the  stream,  each 
tank  acts  first  for  infiltration  and  then  for  settling. 
The  stored  water  can  be  reused  for  irrigation  as 
well  as  for  the  urban  needs  of  Marrakesh.  The 
project  uses  a  local  and  inexpensive  workforce,  is 
simple  to  operate  and  manage,  and  requires  little 
maintenance  of  the  basins.  The  case  of  Creances,  a 
village  situated  in  Normandy,  presents  an  example 
of  wastewater  recharge.  The  village  cleans  its 
wastewater  from  oyster  processing  and  then  reuses 
it  for  irrigation  of  carrot  crops.  The  wastewater  is 
infiltrated  through  sand  dunes  after  treatment  by 
screening  and  oil  removal.  Remarkable  purification 
is  obtained  in  this  low  cost,  easily  maintained 
project.  Although  strictly  not  a  non-conventional 
resource,  leakage  control  is  a  cause  for  concern  in 
every  country  where  water  supply  is  scarce.  As 
there  is  no  precise  international  requirement  for 
leakage  control,  and  as  the  technologies  depend  on 
local  conditions  (shape  of  the  network,  pipe  ma- 
teris),  technologies  used  have  a  greater  chance  to 
be  appropriate  and  an  economical  appraisal  of  a 
leakage  control  policy  is  usually  achieved.  In  the 
case  of  Addis  Ababa,  three  programs  were  consid- 
ered: regular  sounding  comprising  a  small  central 
loss  control  data  and  advisory  section,  with  annual 
surveys  of  all  consumers'  connections  and  main 
pipelines;  intensive  sounding  alone;  and  intensive 
sounding  and  district  metering.  The  last  program 
was  chosen  together  with  improved  meter  mainte- 
nance, which  helped  to  guarantee  that  the  tech- 
niques used  were  cost  effective.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07870 


DUAL   WATER   SYSTEMS   IN   THE   UNITED 
STATES  VIRGIN  ISLANDS, 

Caribbean  Research  Inst.,  St.  Thomas,  VI.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07871 


BERMUDA:    APPLICATION    OF    NON-CON- 
VENTIONAL WATER  RESOURCES, 

Public  Works  Dept.,  Hamilton  (Bermuda). 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07872 


CYPRUS:  DEVELOPMENT  OF  NON-CONVEN- 
TIONAL WATER  SOURCES, 

Department     of    Water     Development,     Nicosia 

(Cyprus). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07875 


ETHIOPIA:  SOME  NON-CONVENTIONAL 
WATER  RESOURCE  TECHNOLOGIES, 

Research  and  Development  in  Rural  Pumping 
Technologies,  Ethiopian  Water  Works  Construc- 
tion Authority,  P.O.  Box  385,  Addis  Ababa  (Ethio- 
pia). 

For  primary  bibliographic  entry  see  Field  3A. 
W88-07876 


GROUNDWATER  AND  AQUIFERS:  AN  OVER- 
VIEW OF  'EXOTIC  USES, 
Binnie  and  Partners,  London  (England). 
K.  J.  Edworthy,  and  S.  Puri. 
Quarterly     Journal     of     Engineering     Geology 


QJEGA7,  Vol.  19,  No.  2,  p  87-95,  1986.  4  fig,  2 
tab,  45  ref. 

Descriptors:  •Groundwater  management, 

•Aquifers,  'Waste  management,  *Fluid  storage, 
•Energy  sources,  *Waste  disposal,  'Energy, 
Energy  conservation,  Mineral  leaching,  Fluid  stor- 
age, United  Kingdom,  Wells,  Leaching. 

There  is  a  range  of  uses  for  groundwater  and 
aquifers,  mostly  non-water  supply  uses,  which 
have  been  termed  'exotic'  These  uses  can  be  cate- 
gorized into  four  distinct  fields:  fluid  storage  and 
waste  disposal,  including  deep-well  injection; 
energy  conservation,  including  fossil  fuel-generat- 
ed energy  (as  heat  or  pressure)  and  the  extraction 
of  solar  energy  from  groundwater;  subsurface  in 
situ  leaching  of  economic  minerals;  and  ground- 
water quality  management.  Some  details  of  each  of 
these  fields  of  application  are  presented  to  illustrate 
their  essential  multi-disciplinary  nature  and  also  the 
benefits  that  can  arise  from  their  use.  Much  more 
intensive  investigation  than  normal  is  considered 
necessary  to  obtain  the  detailed  site-specific  data 
that  any  application  would  require.  This  would 
also  have  to  be  linked  with  an  adequate  regional 
monitoring  system,  which  protects  potable  ground- 
water and  other  minerals.  Possible  applications  in 
the  United  Kingdom  are  considered.  (Author's  ab- 
stract) 
W88-07910 


ENERGY  POTENTIAL  OF  IRISH  GROUND- 
WATERS, 

Geological    Survey    of    Ireland,    Beggars    Bush, 

Dublin  4,  Ireland. 

C.  R.  Aldwell,  and  D.  J.  Burdon. 

Quarterly     Journal     of     Engineering     Geology 

QJEGA7,  Vol.  19,  No.  2,  p  133-141,  1986.  3  fig,  5 

tab,  20  ref. 

Descriptors:  *Groundwater  management,  *Solar 
energy,  *Geothermal  resources,  *Cold  springs, 
•Warm  springs,  *Aquifers,  *Ireland,  •Groundwat- 
er potential,  Heat  pumps,  Tepid  springs,  Energy 
potential,  Temperature. 

The  energy  potential  of  Irish  groundwater  is  as- 
sessed, and  its  sources  summarized.  The  two 
sources  of  energy,  solar  and  geothermal,  are  out- 
lined. The  manner  in  which  water  and  energy  are 
united  is  described.  The  recovery  of  energy  may 
be  from  the  warm  springs  areas,  from  the  tepid 
springs  areas  or  from  the  high  yielding  cold 
aquifers  underlying  some  27%  of  the  country.  Heat 
pumps  will  be  essential  for  their  development.  It  is 
concluded  that  both  solar  and  geothermal  energies 
are  of  importance  in  Ireland;  that  energy  extraction 
from  the  warm  and  tepid  springs  has  limited  poten- 
tial; and  that  cold  groundwater  offers  the  best 
energy  potential  from  Irish  groundwaters.  (Au- 
thor's abstract) 
W  8  8-079 12 


GROUNDWATER  MANAGEMENT  PROB- 
LEMS IN  ABANDONED  COAL-MINED 
AQUIFERS:  A  CASE  STUDY  OF  THE  FOREST 
OF  DEAN,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07916 


PROBLEMS  IN  THE  RECOGNITION  OF  SEA- 
WATER  INTRUSION  BY  CHEMICAL  MEANS: 
AN  EXAMPLE  OF  APPARENT  CHEMICAL 
EQUIVALENCE, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07917 

4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EFFECTS  OF  CLEAR-CUT  LOGGING  ON 
WOOD  BREAKDOWN  IN  APPALACHIAN 
MOUNTAIN  STREAMS, 


Biology  Dept.,  Virginia  Polytechnic  Institute  and 

State  Univ.,  Blacksburg,  VA  24061. 

S.  W.  Golladay,  and  J.  R.  Webster. 

American    Midland    Naturalist    AMNAAF,    Vol 

119,  No.  1,  p  143-155,  January  1988.  2  fig,  5  tab,  66 

ref.  NSF  Grants  BSR  8316000  and  DEB  8012093. 

Descriptors:  *Oak  trees,  •Clear-cutting,  'Logging, 
•Hardwood,  *Decomposition,  *Streams,  *Detritus, 
Nitrates,  Invertebrates,  Water  temperature,  Moun- 
tains. 

Red  oak  (Quercus  rubra)  sticks,  approximately  10- 
cm  long  and  in  three  size  classes  (large,  3-cm  diam, 
22-55  g;  medium,  1-2-cm,  12-22  g;  small  <  1-cm,  3- 
12  g)  were  placed  at  five  sites  in  two  second-order 
streams  at  Coweeta  Hydrologic  Laboratory.  One 
stream,  Big  Hurricane  Branch,  drains  a  watershed 
logged  in  1976  (WS  7);  the  other  stream,  Hugh 
White  Creek,  drains  an  uncut  reference  watershed 
(WS  14).  Ten  sticks  of  each  size  class  were  collect- 
ed from  each  site  at  6-month  to  1-year  intervals 
from  September  1981  through  November  1985. 
Calculated  exponential  breakdown  rates  ranged 
from  0.107  to  0.28 1/y.  Breakdown  rates  were  sig- 
nificantly different  among  size  classes  on  both  wa- 
tersheds -  smaller  sticks  lost  mass  faster  than  larger 
sticks.  Breakdown  rates  of  similar  size  sticks  were 
significantly  faster  in  Big  Hurricane  Branch,  the 
disturbed  stream,  than  in  Hugh  White  Creek. 
Faster  rates  of  wood  breakdown  in  Big  Hurricane 
Branch  may  be  associated  with  higher  stream 
N03-N  levels,  greater  stream  channel  instability 
and  greater  invertebrate  abundance  on  sticks.  (Au- 
thor's abstract) 
W88-06837 


ECOLOGICAL  CONSEQUENCES  OF  ME- 
CHANICAL HARVESTING  OF  CLAMS, 

North   Carolina   Univ.    at    Chapel    Hill.    Inst,    of 

Marine  Sciences. 

C.  H.  Peterson,  H.  C.  Summerson,  and  S.  R. 

Fegley. 

Fishery  Bulletin  FSYBAY,  Vol.  85,  No.  2,  April 

1987.  5  fig,  8  tab,  45  ref. 

Descriptors:  *Ecological  effects,  'Clam  harvest- 
ing, 'Field  tests,  'Clams,  'Estuaries,  North  Caroli- 
na, Species  composition,  Macroinvertebrates,  Bio- 
mass,  Seagrass,  Polychaetes. 

A  field  experiment  was  performed  in  1,225  sq  m 
plots  in  each  of  two  shallow  estuarine  habitats,  a 
seagrass  bed  and  a  sand  fiat,  in  Back  Sound,  North 
Carolina,  to  test  the  impact  of  clam  raking  and  two 
different  intensities  of  mechanical  harvesting  of 
clams  ('clam  kicking')  for  up  to  4  years  on  (1)  hard 
clam,  Mercenaria  mercenaria,  recruitment,  (2)  sea- 
grass biomass,  (3)  the  density  of  benthic  macroin- 
vertebrates, and  (4)  the  density  of  bay  scallops, 
Argopecten  irradians.  The  removal  of  adult  hard 
clams  with  the  contingent  sediment  disturbance 
had  ambiguous  effects  on  the  recruitment  of  hard 
clams:  in  the  sand  flat  recruitment  tended  to  be 
lower  (but  not  significantly)  in  intense-clam-kick- 
ing matrices  than  in  controls,  whereas  in  seagrass 
recruitment  of  hard  clams  did  not  show  a  clear 
response  to  treatment.  In  the  raking  and  light- 
clam-kicking  matrices,  seagrass  biomass  fell  imme- 
diately by  25%  below  controls  but  full  recovery 
occurred  within  a  year.  In  the  intense-clam-kicking 
matrices,  seagrass  biomass  fell  by  65%  below 
levels  expected  from  controls;  recovery  did  not 
begin  until  more  than  2  years  passed,  and  seagrass 
biomass  was  still  35%  lower  than  predicted  from 
controls  4  years  later.  Clam  harvest  did  not  affect 
either  the  density  or  species  composition  of  small 
benthic  macroinvertebrates  from  sediment  cores, 
probably  because  of  their  rapid  capacity  for  reco- 
lonization  and  generally  short  life  spans.  In  all 
treatments,  densities  of  benthic  macroinvertebrates 
(mostly  polychaetes)  were  substantially  higher  in 
the  seagrass  than  in  the  sand  flat  during  October 
samplings  but  equal  during  March  samplings.  Bay 
scallop  density  declined  with  declining  seagrass 
biomass  across  harvest  treatments,  but  the  intense- 
clam-kicking  matrices  contained  even  fewer  bay 
scallops  than  their  seagrass  biomass  would  predict, 
perhaps  because  of  enhanced  patchiness  of  the 
remaining  seagrass.  (Author's  abstract) 
W88-07063 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


PREDICTION  OF  WATER  RETENTION 
CHARACTERISTICS  FROM  SOIL  COMPAC- 
TION DATA  AND  ORGANIC  MATTER  CON- 
TENT, 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field    2G 

W88-07074 


MODEL  STUDY  OF  SOME  FACTORS  INFLU- 
ENCING THE  RESATURATION  OF  SPOIL 
FOLLOWING  MINING  AND  RECLAMATION, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz,  and  A.  S.  Crowe. 
Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 
p   121-147,  June  30,   1987.    13  fig,  5  tab,    13  ref. 

Descriptors:  'Groundwater  movement,  'Strip 
mines,  'Soil  water,  'Spoil  banks,  *Coal  mining, 
•Land  reclamation,  'Recharge,  Model  studies, 
Water  table  fluctuations,  Groundwater  recharge, 
Hydraulic  conductivity,  Drainage,  Ponds,  Subsur- 
face drainage.  Mathematical  models,  Hills,  Simula- 
tion. 

A  two-dimensional,  finite-element  groundwater 
flow  model  was  used  to  study  groundwater  prob- 
lems related  to  the  reclamation  of  coal  strip  mines. 
Simulations  were  carried  out  on  two  scales:  the 
mine  scale,  in  which  the  mine  occupies  a  major 
portion  of  the  system,  and  the  individual  hill  scale. 
In  the  mine-scale  studies  the  resaturation  of  the 
spoil  banks  is  a  complex  process,  depending  on  the 
magnitude  and  distribution  of  recharge  and  the 
hydraulic  conductivity  of  spoil  and  geological 
units.  Major  conclusions  from  simulations  at  this 
scale  were  as  follows:  (1)  Early  in  the  spoil  resatur- 
ation process,  high  gradients  can  develop  along  the 
water  table  because  of  spatially  distributed  re- 
charge (ponds),  lack  of  drainage  to  units  below  the 
mine,  and  low  hydraulic  conductivity;  (2)  When 
water  levels  in  the  spoil  rise  above  those  in  the 
units  surrounding  the  mine,  the  water  table  ulti- 
mately rises  to  the  ground  surface  across  the  spoil 
if  high  gradient  conditions  exist  or  at  a  relatively 
limited  number  of  low  positions;  (3)  The  rate  at 
which  the  water  table  recovers  in  the  spoil  is 
proportional  to  the  magnitude  of  the  recharge  rates 
and  lateral  inflows  from  geological  units  adjacent 
to  the  mine.  On  the  hill  scale  of  simulation  the 
following  conclusions  were  reached:  (1)  Hydraulic 
conductivity  is  an  important  parameter  controlling 
the  elevation  of  the  water  table  within  a  spoil  bank; 
(2)  As  the  width  of  the  hill  increases,  the  water 
table  rises,  and  in  some  cases  reaches  the  ground 
surface  because  of  increased  volumes  of  water 
entering  the  hill  along  longer  slopes  and  to  longer 
flow  paths  to  the  discharge  areas.  As  the  height  of 
a  hill  increases  and  its  slope  increases,  the  potential 
for  the  water  table  to  reach  the  ground  surface 
diminishes;  (3)  The  elevation  of  the  water  table  is 
relatively  sensitive  to  the  rate  of  recharge;  (4)  The 
presence  of  local  surface  discharge  areas  has  a 
negligible  influence  on  the  overall  position  of  the 
water  table;  (5)  Discrete  subsurface  drains  (tiles) 
limit  the  elevation  of  the  water  table  to  only  a  few 
meters  above  the  drain.  Continuous  subsurface 
drains,  comprised  of  a  permeable  material,  remove 
water  at  a  much  slower  rate  when  the  hydraulic 
conductivity  of  the  drain  is  only  slightly  greater 
than  the  spoil.  (Cassar-PTT) 
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Increased  rates  of  tree  senescence  and  mortality  in 
and  adjacent  to  an  ephemeral  lake  in  the  Western 
Australian  wheatbelt  have  been  attributed  to  in- 
creased levels  of  soil  salinity  and  inundation  fol- 
lowing agricultural  clearing.  Winter  lake  salinities 
approximate  freshwater  lake  values,  but  during 
periods  when  the  lake  is  dry,  capillary  rise  of 
groundwater  is  thought  to  increase  surface  soil 
salinity.  An  undescribed  species  of  Melaleuca  and 
Casuarina  obesa  dominated  the  seasonally  inundat- 
ed regions  of  the  lake  bed.  Aeolian  deposits  of 
higher  elevation  were  dominated  by  Eucalyptus 
loxophleba,  Allocasuarina  huegeliana,  or  species  of 
Banksia.  Woodland  of  E.  oleosa  var.  longicornis 
and  E.  salmonophloia  occurred  predominantly  on 
upland  fluviatile  deposits  of  sand  and  sandy  clays. 
Measurements  of  soil  salinity  and  the  calculation  of 
percentage  inundation  from  tree  elevations  and 
observations  of  tree  vigor  and  xylem  pressure  po- 
tential response  indicated  that  tree  deaths  in  Mela- 
leuca sp.  and  C.  obesa  were  due  to  increased  levels 
of  salinity.  Deaths  and  low  vigor  in  E.  rudis  were 
attributed  to  both  increasing  salinities  and  pro- 
longed inundation.  Control  of  groundwater  levels 
should  be  a  major  consideration  in  the  preservation 
of  this  ephemeral  lake  and  the  waterfowl  popula- 
tions it  supports.  (Author's  abstract) 
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To  alleviate  serious  flooding  problems  brought 
about  by  rapid  urbanization  in  the  Beargrass  Creek 
watershed,  Louisville,  Kentucky,  the  U.S.  Army 
Corps  of  Engineers  undertook  a  major  flood  study 
in  1973.  To  predict  flood  conditions  in  1990,  the 
year  when  the  watershed  was  expected  to  undergo 
complete  urbanization,  trends  in  the  Clark  Instan- 
taneous Unit  Hydrograph  (Clark  IUH)  parameters 
were  utilized  to  determine  the  1990  unit  hydro- 
graph  and  flood  conditions.  Based  on  the  results 
from  this  flood  study,  this  paper  demonstrates  the 
applicability  of  using  projected  Clark  IUH  param- 
eters for  modeling  future  runoff  conditions  in  an 
urbanizing  watershed.  Values  of  these  parameters, 
as  estimated  from  maximum  annual  historical  flood 
data,  are  used  to  develop  regression  models  for 
predicting  future  Clark  IUH  parameters.  Using  the 
projected  parameters,  selected  annual  flood  events 
since  1973  are  simulated  in  order  to  verify  the 
accuracy  of  these  projections.  Results  show  a  close 
correspondence  between  the  simulated  and  ob- 
served flood  characteristics.  Hence,  the  use  of  pro- 
jected Clark  IUH  parameters  is  an  appropriate 
procedure  for  modeling  future  runoff  conditions  in 
an  urbanizing  watershed.  (Author's  abstract) 
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Rainfall  simulator  studies  were  conducted  during 
1982  and  1983  on  agricultural  and  native  rangeland 
soils  of  the  same  soil  series  in  northern  Utah. 
Results  indicate  that  the  same  soil  series  mapped  at 
different  locations  on  agricultural  land  will  have 


similar  10,  20,  and  30  minute  infiltration  rates  and 
similar  interrill  erosion  rates.  Seasonal  differences 
in  infiltration  and  erosion  rates  were  significant. 
Comparisons  between  agricultural  and  native  soils 
were  complicated  by  three-way  statistical  interac- 
tions. Seasonal  variations  in  both  infiltration  rates 
and  erosion  rates  were  greatest  on  agricultural 
soils.  Of  four  soil  series  on  native  rangeland,  only 
one  showed  significant  seasonal  variation  in  infil- 
tration rates,  while  erosion  rates  were  similar 
across  all  seasons  for  all  soil  series.  Soil  and  cover 
factors  important  in  predicting  infiltration  and  ero- 
sion were  identified.  (Author's  abstract) 
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A  computer  model,  with  explicit  descriptions  for 
the  major  processes  involved  in  the  transfer  of 
water  in  the  soil-plant  system  at  a  local  level, 
formed  a  basis  for  simulating  the  consequences  of 
land-use  change  on  streamflow  in  a  35  km  squared 
karstic  catchment  near  Montpellier,  southern 
France.  Natural  vegetation,  occupying  more  than 
95%  of  the  total  surface,  is  divided  into  four  types 
according  to  the  tree  cover.  In  condition  of  litho- 
logic  homogeneity,  these  types  can  be  used  as 
hydrologic  units.  Computed  streamflow  for  exist- 
ing land-use  corresponds  with  recorded  data  on 
both  the  monthly  and  annual  scales.  Land-use 
changes,  due  to  the  natural  evolution  of  the  vege- 
tation from  1946  to  1979,  produced  a  80  mm  reduc- 
tion in  streamflow  for  average  rainfall  conditions. 
(Author's  abstract) 
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Five  small  forested  catchments  in  the  Collie  River 
basin  in  southwest  Western  Australia  were  instru- 
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mented  to  quantify  the  changes  in  input  and  output 
of  salt  and  water  when  land  use  changed  from 
forest  to  agriculture.  The  paired  catchment  ap- 
proach was  used  with  two  adjacent  catchments 
located  in  high  rainfall  (1200  mm/year)  and  a 
group  of  three  located  in  a  lower  (800  mm/year) 
rainfall  areas.  The  treatment  of  complete  clearing 
was  applied  to  one  catchment  in  the  high  rainfall 
zone,  and  to  about  half  of  one  catchment  in  the 
lower  rainfall  zone  after  three  years  of  calibration 
with  the  uncleared  control  catchments.  Strategies 
of  partial  clearing  were  applied  to  the  third  catch- 
ment in  the  lower  rainfall  zone.  The  yield  of  water 
and  salt  increased  immediately  after  clearing.  In 
the  higher  rainfall  catchment  streamflow  increased 
about  four  times  to  about  48%  of  rainfall,  salt  load 
increased  to  15  times  the  mean  saltfall  (measured  as 
Cl(-))  of  7  g/sq  m/yr.  Direct  runoff  increased  four- 
fold to  16%  of  yearly  streamflow,  due  partly  to  the 
increase  in  the  area  of  soil  saturated  to  the  surface. 
The  perched  groundwater  system  was  the  major 
source  (77%  in  1983)  of  streamflow  though  it  was 
the  route,  not  the  source,  of  increased  salt  to  the 
stream.  The  mottled  and  pallid  clay  profile  was  the 
major  source  of  salt  transported  by  the  deep 
groundwater  system  into  the  perched  aquifer. 
Streamflow  became  perennial  in  the  first  postclear- 
ing  yr.  Absolute  increases  in  streamwater  and  salt 
output  from  partially  cleared  catchments  in  the 
lower  rainfall  location  were  about  an  order  of 
magnitude  less  than  for  the  higher  rainfall  catch- 
ments though  the  relative  increases  were  similar. 
The  three  catchments  were  found  to  be  accumulat- 
ing salt.  In  the  cleared  catchments  the  rising  poten- 
tiometric  surface  would  establish  a  saline  ground- 
water discharge  zone  in  the  valley  and  a  net  export 
of  salt.  In  all  treated  catchments  reduced  intercep- 
tion results  in  increased  water  availability  at  the 
soil  surface  for  stormflow  and  infiltration.  The 
reduction  in  transpiration  had  an  added  effect  in 
increasing  recharge  to  groundwater.  (Author's  ab- 
stract) 
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Aspects  of  soil  water  dynamics  as  affected  by  land 
use  changes  were  examined  over  a  period  of  5 
years  (1974-79)  in  2  groups  of  adjacent  catchments 
located  in  1200  mm/yr  and  800  mm/yr  rainfall 
zones  near  Collie,  Western  Australia.  In  the 
summer  of  1976/77,  after  3  yr  of  calibration,  100% 
of  one  high  rainfall  catchment,  Wights,  and  53%  of 
one  lower  rainfall  catchment,  Lemon,  was  cleared 
of  native  eucalyptus  forest  and  replaced  with  pas- 
ture. The  soil  water  storage  down  to  6  m  was 
measured  in-situ  using  a  neutron  probe  in  1 5  access 
tubes  located  at  5  stratified  sites  in  each  catchment. 
Considerable  spatial  variability  in  soil  water  stor- 
age was  encountered  within  a  site,  between  sites 
within  a  catchment,  and  between  paired  catch- 
ments; the  dominant  variability  being  between 
sites.  Comparisons  between  the  pre-and  postclear- 
ing  states  within  a  catchment  and  between  the 
cleared  and  uncleared  control  catchments  were 
used  to  evaluate  the  effect  of  change  in  land  use  on 
soil  water  dynamics.  Within  2  yrs  of  the  change 
from  forest  to  pasture,  a  significant  increase  in  soil 
water  storage  had  occurred  in  the  profiles  in  both 
cleared  catchments.  Concurrently,  there  was  a 
small  decrease  in  the  uncleared  control  catch- 
ments. The  increases  following  clearing  were 
greater  in  the  higher  than  in  the  lower  rainfall 
catchment,  more  pronounced  in  the  first  year  than 
in  the  second  year,  and  occurred  mostly  at  depths 


greater  than  2  m.  In  Wights  catchment,  the  in- 
crease in  summer  minimum  soil  water  storage  in 
the  first  and  second  years  amounted  to  220  and  58 
mm  respectively,  while  for  Lemon  catchment  the 
increase  for  the  first  year  was  <  50  mm.  This 
increased  soil  water  storage  was  due  to  a  substan- 
tially lower  evapotranspiration  from  the  shallow- 
rooted,  seasonally  active  pasture  which  extracts 
water  from  the  top  1  m  or  so,  compared  with  the 
perennial  native  eucalyptus  forest  which  extracts 
water  from  depths  down  to  6  m  and  beyond.  Due 
to  the  relatively  low  water  holding  capacity  of  the 
surface  lateritic  soils,  the  drainage  beyond  1  m  is 
substantially  increased  under  pasture,  and  this  re- 
sults in  an  increased  recharge  to  the  underlying 
aquifer.  (Author's  abstract) 
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Groundwater  systems  were  studied  in  5  catch- 
ments (0.8-3.5  sq  km)  over  10  yr.  At  the  end  of  the 
third  year,  forest  vegetation  was  totally  or  partially 
cleared  in  three  catchments.  The  cleared  areas 
were  sown  to  pasture  or  crop.  Permanent  aquifers 
were  encountered  with  a  deeply  weathered  rego- 
lith  derived  from  igneous  basement  rocks.  In  the 
higher  rainfall  catchment  pair,  aquifer  boundaries 
corresponded  reasonably  well  with  the  surface 
divide,  but  permanent  aquifers  were  encountered 
mainly  in  lower  parts  of  the  three  catchments  in 
the  medium  rainfall  area.  Slug  test  measurements 
of  hydraulic  conductivity  K  varied  by  more  than  a 
factor  100  within  a  catchment,  but  there  was  no 
significant  difference  between  the  geometric  mean 
of  K  in  each  catchment,  which  varied  between  1.4 
and  7.6  mm/day.  In  the  higher  rainfall  catchments, 
the  potentiometric  surface  under  forest  normally 
responded  by  1-4  m  after  each  winter  wet  season. 
This  indicates  significant  seasonal  recharge.  On  the 
basis  of  the  number  of  piezometers  exhibiting  this 
behavior,  seasonal  recharge  was  widespread  in  this 
area.  The  seasonal  response  of  the  potentiometric 
surface  was  rarely  more  than  1  m  under  forest  in 
the  medium  rainfall  catchments.  At  many  sites 
there  was  no  apparent  recharge  in  several  years  of 
this  study.  In  areas  fully  cleared  for  agriculture, 
the  potentiometric  surface  moved  upward  at  more 
than  2.6  m/yr  averaged  over  several  years.  This 
was  equivalent  to  increased  recharge  estimated  as 
6-12%  of  rainfall  depending  on  the  specific  yield 
used  for  the  aquifer.  The  potentiometric  surface 
was  observed  to  rise  less  rapidly  (0.9  m/yr)  in 
areas  subjected  to  partial  clearing.  Groundwater 
chloride  concentrations  exhibit  no  obvious  spatial 
pattern  in  the  catchments.  Probability  density  func- 
tions of  the  chloride  data  have  similar  shapes  in  the 
higher  and  medium  rainfall  catchment  areas  with 
median  values  of  460  and  1000  mg/1  respectively. 
Chloride  concentrations  were  essentially  constant 
with  time  in  some  piezometers  while  in  others 
concentrations  varied  with  or  without  trend.  Re- 
corded changes  in  time  and  space  are  not  consist- 
ent with  the  transport  equation  for  solute  in  an 
aquifer,  leading  to  the  conclusion  that  local  varia- 
bility of  solution  velocity  may  be  important.  (Au- 
thor's abstract) 
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Deuterium,  oxygen-18,  tritium  and  chloride  con- 
centrations were  used  in  3  salinized  experimental 
catchments  to  gain  insight  into  the  mechanism  of 
solute  concentration  and  flow  processes  in  the 
saturated  and  unsaturated  zones.  The  3  experimen- 
tal catchments  were  studied  because  of  their  loca- 
tion in  different  rainfall  regions,  their  status  with 
respect  to  clearing  of  native  vegetation  and  with 
respect  to  secondary  salinization.  Two  uncleared 
catchments  have  average  annual  rainfalls  of  ap- 
proximately 820  and  1220  mm,  respectively.  The 
third  cleared  catchment  has  an  annual  rainfall  of 
650-750  mm.  This  catchment  was  in  an  advanced 
state  of  secondary  salinization  and  displayed  large 
areas  of  saline  groundwater  discharge  with  halite 
encrustation  at  the  ground  surface.  The  stable  iso- 
tope compositions  of  the  solution  phase  in  solute 
bulge  profiles  in  the  unsaturated  zone  showed  a 
close  agreement  with  the  amount-weighted  mean 
isotopic  composition  of  rainfall  and  only  superficial 
evidence  of  isotopic  enrichment  due  to  evapora- 
tion. Evaporation  from  the  soil  surface  plays  a 
minor  role  as  a  mechanism  of  solute  concentration 
in  the  unsaturated  zone.  The  dominant  process  of 
solute  concentration  in  the  unsaturated  zone  was 
ion  exclusion  during  uptake  of  water  by  tree  roots 
which  was  evidently  a  solute  but  not  isotope  frac- 
tionating process.  Tritium  analyses  of  unsaturated 
zone  water  and  groundwater  indicated  movement 
of  recent  recharge  to  7-10  m  depth  at  the  low 
rainfall  site  but  over  the  full  depth  of  the  15  m 
unsaturated  zone  at  the  higher  rainfall  site.  The 
variability  in  delta  018  and  delta  H2  values  of 
groundwaters  was  used  in  association  with  chlo- 
ride concentrations  to  provide  information  on 
mixing  characteristics  of  groundwaters  within  the 
catchments.  (Author's  abstract) 
W88-07572 


AREAL  DISTRIBUTION  OF  INFILTRATION 
PARAMETERS  AND  SOME  SOIL  PHYSICAL 
PROPERTIES  IN  LATERITIC  CATCHMENTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For   primary   bibliographic   entry   see   Field   2G. 
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MODELS  OF  THE  EFFECT  OF  CLEARING  ON 
SALT  AND  WATER  EXPORT  FROM  A  SMALL 
CATCHMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

D.  K.  Macpherson,  and  A.  J.  Peck. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  1-2, 

p  163-179,  October  15,  1987.  4  fig,  1  tab,  20  ref. 

A.W.R.C.  Grant  84/156. 

Descriptors:  'Water  pollution  sources,  'Clearcut- 
ting,  'Salinity,  'Land  use,  'Groundwater  move- 
ment, 'Catchment  areas,  'Model  studies,  'Stream- 
flow,  Chemistry  of  precipitation,  Agriculture, 
Kalman  filter,  Solute  leaching,  Western  Australia, 
Land  clearing. 

Kalman  filtering  of  3,981  daily  records  of  stream- 
flow  and  incomplete  daily  records  of  chloride  con- 
centration from  an  experimentally  cleared  and  a 
control  catchment  was  used  to  construct  daily 
series  of  cumulative  chloride  export.  Cross-predic- 
tion from  the  control  to  the  experimental  catch- 
ment showed  highly  significant  increases  in  salt 
and  water  flows  as  a  result  of  clearing.  The  behav- 
ior of  the  coefficients  of  nonstationary  solute 
leaching  models  fitted  to  the  increased  salt  flow 
suggested  that  salt  outflow  is  still  accelerating, 
eight  years  after  clearing.  Strategies  for  improved 
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Group  4C — Effects  On  Water  Of  Man's  Non-Water  Activities 


estimation  of  catchment  dynamics  are  discussed. 

(Author's  abstract) 

W88-07576 


PREDICTION  OF  DELAYS  IN  GROUNDWAT- 
ER RESPONSE  TO  CATCHMENT  CLEARING, 

Water  Authority  of  Western  Australia,  P.O.  Box 

100,  Lederville,  W.A.  (Australia). 

G.  R.  Hookey. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  1-2, 

p  181-198,  October  15,  1987.  8  fig,  3  tab,  9  ref. 

Descriptors:  'Catchment  areas,  'Groundwater 
movement,  'Land  clearing,  'Subsurface  water, 
•Rainfall  intensity,  'Recharge,  'Forest  clearing, 
•Salinity,  'Model  studies.  Aquifers,  Rainfall,  Seep- 
age, Hydraulic  conductivity. 

A  two-dimensional  groundwater  model  was  ap- 
plied to  areas  in  the  high  and  low-rainfall  regions 
of  a  water  supply  catchment  located  in  the  south- 
west of  Western  Australia.  The  response  of  the 
underlying  aquifer  systems  to  the  removal  of  deep- 
rooted  native  vegetation  is  a  function  of  the  tempo- 
ral pattern  of  clearing,  the  proportion  of  catchment 
cleared  and  the  location  of  clearing  within  the 
catchment.  In  terms  of  the  areas  modelled,  the 
response  in  the  high-rainfall  zone  results  in  imme- 
diate groundwater  discharge  to  the  surface  stream 
system.  In  the  low-rainfall  zone,  a  delay  of  some 
twelve  years  between  the  time  of  clearing  and 
groundwater  discharge  is  predicted.  The  variation 
in  response  times  directly  influences  changes  in  the 
salinity  of  streamflow,  as  the  rising  groundwaters 
intersect  and  flush  salts  stored  in  the  soil  profile  to 
the  surface  stream  system.  The  adopted  hydrogeo- 
logical  parameters  simulate  the  development  of 
seepage  areas  and  changes  in  groundwater  levels 
with  some  accuracy  when  applied  on  a  catchment- 
wide  basis.  Parameter  value  adopted  have  included 
a  uniform  recharge  rate  and  storage  coefficient  for 
each  catchment  with  hydraulic  conductivities 
being  varied  only  marginally.  Given  the  current 
restrictions  on  clearing  within  the  water  supply 
catchment,  the  results  indicate  that  groundwater 
discharge  is  almost  at  equilibrium  with  recharge  in 
the  high-rainfall  zone  and  is  around  65%  of  the 
final  value  (expected  around  2010)  in  the  low- 
rainfall  zone.  (Author's  abstract) 
W88-07577 


parameter,  namely  the  percentage  of  1939  re- 
growth  ash,  was  found  to  be  significant  in  the 
prediction  of  L  max.  A  simple  simulation  model 
based  on  the  regional  models  is  then  developed 
enabling  evaluation  of  the  effect  of  future  bushfire 
(and  logging)  on  catchment  yield.  This  was  used  to 
resolve  contradictory  conclusions  about  the  signifi- 
cance of  yield  trends  in  the  O'Shannassy  catch- 
ment where  the  effect  of  fires  prior  to  1939  was 
shown  to  obscure  the  yield  trends  due  to  the  1939 
fire.  In  addition,  the  simulation  model  was  used  to 
illustrate  the  potential  vulnerability  of  Melbourne's 
water  supply  to  a  major  bushfire.  (Author's  ab- 
stract) 
W88-07579 


RELATIONSHIP  OF  SOIL  SURFACE  ROUGH- 
NESS WITH  HYDROLOGIC  VARIABLES  ON 
NATURAL  AND  RECLAIMED  RANGE  LAND 
IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Animal  and  Range  Sciences. 

C.  E.  Sanchez,  and  M.  K.  Wood. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 

p  345-354,  October  30,  1987.  1  fig,  7  tab,  17  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Land 
reclamation,  'Infiltration,  'Soil  water,  'Soil  physi- 
cal properties,  'Runoff,  'Land  use,  Correlation 
analysis,  Mathematical  studies,  Forests,  Agricul- 
ture, Range,  New  Mexico,  U.S.A. 

Soil  surface  roughness  values  have  been  used  to 
predict  runoff  and  infiltration  rates  from  crop 
lands,  forest  lands,  and  range  lands.  The  strength 
of  association  between  roughness  and  runoff  and 
infiltration  has  been  weak  as  shown  with  correla- 
tion analysis.  The  purpose  of  this  study  was  to 
determine  relationships  of  roughness  on  the  con- 
tour to  roughness  perpendicular  to  the  contour  as 
related  to  infiltration  rates  and  sediment  produc- 
tion on  range  lands.  Roughness  up  and  down 
slopes  (vertical)  gave  a  higher  correlation  than 
roughness  along  the  contour  (horizontal).  Adding 
or  subtracting  the  vertical  and  horizontal  rough- 
ness did  not  increase  correlation  values.  Highest 
correlation  values  resulted  from  entering  vertical 
and  horizontal  roughness  values  into  a  multiple 
regression  equation.  (Author's  abstract) 
W88-07585 


PREDICTION  OF  WATER  YIELD  REDUC- 
TIONS FOLLOWING  A  BUSHFIRE  IN  ASH- 
MIXED  SPECIES  EUCALYPT  FOREST, 

Water  Supply  Division,  Melbourne  and  Metropoli- 
tan Board  of  Works,  Box  4342,  Melbourne,  Vic. 
3001  (Australia). 
G.  Kuczera. 

Journal  of  Hydrology  JHYDA7,  Vol.  94,  No.  3-4, 
p  215-236,  October  30,  1987.  13  fig,  4  tab,  19  ref. 

Descriptors:  'Water  yield,  'Streamflow,  'Forest 
fires,  'Forests,  'Catchment  areas,  'Water  use, 
•Rainfall-runoff  relationships,  'Model  studies, 
Trees,  Hydrology,  Logging,  Land  clearing,  Log- 
ging, Bushfires,  Melbourne,  Australia. 

Previous  work  on  long-term  yield  trends  following 
the  1939  bushfire  in  mountain  ash  eucalypt  catch- 
ments near  Melbourne  concluded  that  a  relation- 
ship exists  between  the  age  of  the  ash  forest  and 
average  annual  streamflow  yield.  In  the  light  of 
additional  hydrologic  and  forest  data,  this  study 
reassesses  and  extends  the  earlier  work.  A  two- 
parameter  model  of  the  long-term  yield  trend  fol- 
lowing a  bushfire  is  proposed.  It  is  shown  to  fit 
rainfall-runoff  data  for  eight  catchments  affected 
by  the  1939  fires.  In  addition,  the  fits  confirm 
earlier  findings  of  significant  yield  reductions  and 
moreover,  suggest  possible  recovery  in  yields.  De- 
spite insufficient  hydrologic  data  to  confirm  these 
recovery  trends,  forest  age  and  composition  data 
indicate  that  recovery  in  yield  should  be  practical- 
ly complete  by  the  time  the  ash  forest  reaches 
maturity  (about  100-150  yr  after  regeneration).  The 
yield  trend  model  is  consistent  with  this  informa- 
tion. Using  a  generalized  least  squares  approach, 
regional  models  for  the  long-term  yield  trend  pa- 
rameters L  max  (the  maximum  yield  reduction) 
and  log  K  (the  response  lime)  are  developed. 
Unlike  an  earlier  regional  model  only  one  forest 


SOIL  WATER  REGIME  DESCRIBED  BY  A  BI- 
DIMENSIONAL  STEADY -STATE  FLOW  IN  A 
CULTIVATED  AND  IRRIGATED  SOIL,  I. 
THEORY  (REGIMES  PERMANENTS  BIDI- 
MENSIONNELS  DTNFILTRATION  DANS  UN 
SOL  CULTIVE  ET  MICROIRRIGUE,  I. 
THEORIE.), 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-07586 


SOIL  WATER  REGIME  DESCRIBED  BY  A  BI- 
DIMENSIONAL  STEADY-STATE  FLOW  IN  A 
CULTIVATED  AND  IRRIGATED  SOIL,  II. 
COMPARISON  BETWEEN  THEORY  AND 
FIELD  MEASUREMENTS  (REGIMES  PER- 
MANENTS BIDIMENSIONNELS  DTNFILTRA- 
TION DANS  UN  SOL  CULTIVE  ET  MICROIR- 
RIGUE, II.  COMPARAISON  DE  LA  THEORIE 
AVEC  DES  MESURES  IN-SITU), 
Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Mecanique  de  Grenoble. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-07587 


ENVIRONMENTAL  DEGRADATION  IN  THE 
PANTANAL  ECOSYSTEM, 

Laboratorio  de  Zoologica  e  Ecologia  Animal,  De- 
partamento  de  Biologia  Animal,  Universidase  de 
Brasilia,  Brasilia,  DF,  70910,  Brazil. 
C.  J.  R.  Alho,  T.  E.  Lacher,  and  H.  C.  Goncalves. 
BioScience  BISNAS,  Vol.  38,  No.  3,  p   164-171, 
March  1988.  4  fig,  4  tab,  50  ref. 

Descriptors:  'Ecosystems,  'Conservation,  'Endan- 
gered species,  'Water  foul,  'Flood  plains,  'Wet- 
lands.   'Environmental   policy,   'Water  pollution, 


'Wildlife  management,  Deforestation,  Poaching, 
Environmental  degradation,  Pantanal  ecosystem, 
Brazil,  Pesticides,  Herbicides,  Industrial  wastes, 
Economics,  Sugar  cane.  Fields,  Alcohols. 

The  Pantanal  floodplain  of  Brazil,  with  its  extraor- 
dinary diversity  and  abundance  of  wildlife,  is  being 
threatened  by  human  activities.  Deforestation,  ex- 
panding agriculture,  illegal  hunting  and  fishing, 
and  pollution  of  the  water  with  herbicides,  pesti- 
cides, and  by-products  of  fuel  alcohol  production 
have  caused  a  progressive  deterioration  of  the  nat- 
ural environment,  placing  at  risk  one  of  Brazil's 
most  important  ecosystems.  The  Pantanal  is  the 
world's  largest  wetland,  being  one  of  the  largest 
breeding  grounds  for  waterfowl.  The  Pantanal  also 
is  one  of  the  last  refuges  for  many  of  Brazil's 
threatened  or  endangered  species,  such  as  jaguars, 
giant  anteaters,  and  swamp  deer.  The  productive 
waters  support  an  important  fisheries  industry,  and 
the  seasonal  grasslands  have  fed  up  to  8  million 
head  of  cattle.  However,  there  is  currently  no 
efficient  plan  on  management  for  the  Pantanal  that 
considers  conversation  and  the  social  and  econom- 
ic needs  of  the  Brazilian  people.  In  this  article  the 
Pantanal  ecosystem  is  described,  the  causes  of  en- 
vironmental degradation  are  reviewed,  and  sugges- 
tions for  effective  management  in  the  area  are 
provided.  (Brock-PTT) 
W88-07671 


EMPIRICAL  RELATIONSHIPS  BETWEEN 
LAND  USE/COVER  AND  STREAM  WATER 
QUALITY  IN  AND  AGRICULTURAL  WATER- 
SHED, 

Aquatic  Biology  Station,  Illinois  State  Natural  His- 
tory Survey,  607  E.  Peabody  Drive,  Champaign, 
IL  61820,  USA. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07711 

MEASUREMENT  OF  RECOVERY  IN  LAKES 
FOLLOWING  PHOSPHATE  MINING, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  R.  Pratt,  J.  Cairns,  P.  M.  Stewart,  N.  B.  Pratt, 
and  B.  R.  Niederlehner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-234498. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Final  Report.  Publication  No.  03-045-039,  Febru- 
ary  1985.   117  p,  41   fig,  36  tab,  52  ref,  append. 

Descriptors:  'Lakes,  'Ecological  effects,  'Phos- 
phates, 'Mine  wastes,  'Lake  restoration,  'Florida, 
Chemical  properties,  Alkalinity,  Reclamation,  Po- 
tassium, Organic  carbon,  Aluminum,  Phosphorus, 
Water  quality,  Limnology,  Lake  morphology. 

Reclamation  of  water-filled  pits  as  lakes  following 
surface  mining  for  phosphate  ore  in  Florida  is 
intended  to  produce  fish  and  wildlife  habitat  simi- 
lar to  that  associated  with  natural  lakes.  However, 
little  is  known  of  the  rates  and  equilibrium  species 
numbers  for  microbial  communities  that  colonize 
the  lakes,  the  effects  of  physical  and  chemical 
factors  on  microbial  communities,  and  the  rate  at 
which  stable  physical  and  chemical  factors  on  mi- 
crobial communities,  and  the  rate  at  which  stable 
ecosystems  develop.  Initial  research  concentrating 
on  a  set  of  10  reclaimed,  unreclaimed,  and  natural 
lakes  in  central  Florida  revealed  a  suite  of  chemical 
differences  (potassium,  hardness,  alkalinity,  con- 
ductivity, and  total  organic  carbon)  that  could  be 
used  to  distinguish  the  lake  types,  but  the  protozo- 
an communities  could  not  be  similarly  differentiat- 
ed, apparently  because  their  distributions  appeared 
to  correlate  best  with  aluminum  and  phosphorus 
levels.  When  the  set  of  lakes  was  increased  to  21 
during  a  supplemental  investigation,  chemical  fac- 
tors again  proved  important  in  distinguishing  lake 
types.  Natural,  unreclaimed,  and  active  mining  pits 
could  be  differentiated  by  their  protist  communi- 
ties, but  the  communities  inhabiting  the  reclaimed 
lakes  spanned  the  range  of  variability  of  all  lakes. 
(Author's  abstract) 
W88-07758 
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ENVIRONMENTAL  MONITORING  AT  HAN- 
FORD  FOR  1986. 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Availaboe  from  the  National  Technical  Informa- 
tion Service,  Springfield,  VA.  22161,  as  DE87- 
011613.  Price  codes:  A10  in  paper  copy,  A01  in 
microfiche.  Report  No.  PNL-6120,  May  1987.  203 
p,  65  fig,  22  tab,  66  ref,  7  append.  DOE  Contract 
No.  DE-AC06-76RLO  1930. 

Descriptors:  'Environmental  protection.  'Radio- 
active wastes,  'Monitoring,  'Environmental  ef- 
fects, 'Hanford,  'Washington,  Radiation,  Radioac- 
tivity, Radioactivity  effects,  Public  health.  Air  pol- 
lution, Groundwater  pollution. 

Surveillance  of  radioactivity  in  the  Hanford  vicini- 
ty during  1986  indicated  concentrations  well  below 
applicable  DOE  and  U.S.  EPA  standards.  Radio- 
active materials  released  from  Hanford  operations 
were  generally  dispersed  to  levels  that  were  indis- 
tinguishable above  background  in  the  offsite  envi- 
ronment. Chemical  concentrations  in  air  were 
below  applicable  standards  established  by  the  EPA 
and  the  State  of  Washington.  Chemicals  detected 
in  the  groundwater  beneath  the  Site  can  be  attrib- 
uted to  both  Site  operations  and  natural  back- 
ground levels.  Environmental  monitoring  results 
from  this  site,  for  air,  groundwater,  surface  water, 
food  and  farm  products,  wildlife,  soil  and  vegeta- 
tion, and  penetrating  radiation  are  summarized. 
The  calculated  effective  dose  potentially  received 
by  a  maximally  exposed  individual  (i.e.,  the  indi- 
vidual who  receives  the  maximum  calculated  radi- 
ation dose  using  maximum  assumptions  for  all 
routes  of  exposure)  was  about  0.09  mrem  for  1986. 
This  is  essentially  the  same  as  the  dose  of  0. 1  mrem 
estimated  for  1985.  The  collective  effective  dose  to 
the  population  residing  within  80  km  of  the  Site 
was  9  man-rem,  the  same  value  estimated  for  1985. 
These  doses  are  much  less  than  the  doses  received 
from  common  sources  of  radiation,  such  as  natural 
background  radiation.  They  are  also  much  less 
than  the  recently  recommended  DOE  radiation 
protection  standards  for  protection  of  the  public, 
which  are  an  average  of  100  mrem/yr  for  pro- 
longed exposure  and  500  mrem/yr  for  occasional 
annual  exposure  to  a  maximally  exposed  individual. 
(Lantz-PTT) 
W88-07771 


GROUNDWATER  MANAGEMENT  PROB- 
LEMS IN  ABANDONED  COAL-MINED 
AQUIFERS:  A  CASE  STUDY  OF  THE  FOREST 
OF  DEAN,  ENGLAND, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
P.  J.  Aldous,  P.  L.  Smart,  and  J.  A.  Black. 
Quarterly     Journal     of     Engineering     Geology 
QJEGA7,  Vol.  19,  No.  4,  p  375-388,  1986.  8  fig,  3 
tab,  23  ref. 

Descriptors:  'Groundwater  management,  *Sur- 
face-groundwater  relations,  'Mine  drainage,  'Path 
of  pollutants,  'Aquifers,  'Mine  wastes,  'Mine 
drainage,  'Coal  mines,  'Water  pollution.  Bore- 
holes, Tracers,  Abandoned  mines,  England,  Water 
loss,  Rivers,  Channel  linings,  Base  flow. 

An  examination  was  made  of  groundwater-related 
problems  experienced  in  the  Forest  of  Dean  since 
abandonment  of  the  major  collieries  in  1965.  Care- 
ful planning  prior  to  abandonment  of  collieries  can 
reduce  the  number  of  poor  quality  discharges,  and 
so  substantially  limit  surface  water  pollution. 
Small-scale  mining  activity  continuing  after  major 
collieries  have  been  abandoned  can  have  a  serious 
hydrogeological  effect  by  removal  of  in  situ  coal 
from  drainage  barriers  designed  to  promote  free 
drainage  of  the  mines.  In  association  with  the 
deterioration  of  lined  river  channels  which  retard 
surface  water  infiltration,  this  disruption  of  subsur- 
face can  result  in  a  drainage  significant  loss  of 
summer  base-flow  from  surface  rivers.  Two  case 
histories  show  that  safe  disposal  of  wastes  to  voids 
in  mined  Coal  Measures  aquifers  is  possible.  Pre- 
diction of  the  hydrogeological  behavior  of  the 
mined  aquifer  is,  however,  difficult  because  of  the 
possibility  of  unrecorded  workings,  random  col- 
lapse and  associated  ponding,  and  uncertainty  over 
the  hydrological  behavior  of  the  coal  barriers. 
Direct  investigation  of  the  groundwater  flow 
regime  using  boreholes  and  water  tracing  tech- 
niques is  recommended.  (Author's  abstract) 
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ECOLOGICAL  RELATIONSHIPS  OF  WILD 
RICE,  ZIZANIA  AQUATICA:  7.  SEDIMENT 
NUTRIENT  DEPLETION  FOLLOWING  IN- 
TRODUCTION OF  WILD  RICE  TO  A  SHAL- 
LOW BOREAL  LAKE, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 
Biology. 

T.  J.  Keenan,  and  P.  F.  Lee. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  66, 
No.  2,  p  236-241,  February  1988.  9  fig,  2  tab,  26 
ref. 

Descriptors:  'Rice,  'Nutrient  removal,  'Sedimen- 
tation, 'Plant  growth,  'Nitrogen,  'Lakes,  'Lake 
sediments,  'Minerals,  Boreal  lakes,  Ontario,  Dis- 
criminant analysis,  Zinc,  Copper,  Magnesium,  Po- 
tassium, Chemical  properties. 

A  marked  decline  in  wild  rice  production  was 
observed  5  years  after  a  northwestern  Ontario  lake 
was  seeded.  A  paired-comparison  t-test  determined 
that  sediment  manganese,  zinc,  copper,  magnesi- 
um, and  potassium  had  all  declined  in  concentra- 
tion, but  nitrogen  showed  the  greatest  decrease. 
Discriminant  analysis  indicated  that  sediment  ni- 
trogen contributed  most  to  a  function  distinguish- 
ing between  years.  A  controlled  experiment  using 
several  fertilizer  formulations  also  found  that  addi- 
tion of  nitrogen  to  sediment  from  the  lake  promot- 
ed the  greatest  increase  in  wild  rice  growth. 
Changes  in  distribution  of  wild  rice  and  in  values 
of  water  depth,  organic  matter,  dry  weight  of 
other  macrophytes,  and  wild  rice  density  and  dry 
weight  indicated  that  the  decrease  in  sediment 
nitrogen  was  probably  associated  with  movement 
of  wild  rice  straw  within  the  lake.  (Author's  ab- 
stract) 
W88-07946 


4D.  Watershed  Protection 


DETERMINING  REGIONAL  WATER  QUAL- 
ITY PATTERNS  AND  THEIR  ECOLOGICAL 
RELATIONSHIPS, 

Regional  Air  Pollution  Control  Agency,  PO  Box 

972,  Dayton,  OH  45422. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-06967 


INFLUENCE  OF  SMALL  MAMMALS  ON 
STORMFLOW  RESPONSES  OF  PINE-COV- 
ERED CATCHMENTS, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

S.  J.  Ursic,  and  R.  J.  Esher. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p  133-139,  February   1988.  3  fig,  4  tab,  27  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Infil- 
tration, 'Pine  trees,  'Mammals,  'Storm  runoff, 
'Catchment  areas,  'Forest  hydrology,  'Forest  wa- 
tersheds, Detention,  Retention,  Mammals,  Rainfall 
penetration,  Mississippi. 

The  relative  abundance  of  small  mammals  in  five 
forest  land  cover  types  on  the  upper  Coastal  Plain 
of  north  Mississippi  was  determined.  Burrowing 
mammals  accounted  for  one-half  of  the  total  cap- 
tures; one  shrew  species  that  accounted  for  over 
one-fourth  of  the  total  captures  had  a  strong  affini- 
ty for  well-stocked  pine  plantations.  The  opportu- 
nity for  detention  and  retention  of  rainfall  was 
enhanced  by  burrowing  activity.  Reductions  of 
stormflow  volumes  12  to  15  years  after  replacing 
poor  quality,  upland  hardwoods  with  loblolly  pine 
were  only  partially  explained  by  increased  inter- 
ception of  rainfall;  much  of  the  residual  reductions 
are  postulated  to  be  due  to  small  mammal  burrows. 
Small  mammal  activity  deserves  further  study  as 
an  important  aspect  of  forest  land  hydrology.  (Au- 
thor's abstract) 
W88-07286 


REMOTE  SENSING  SCIENCE  APPLICATIONS 
IN  ARID  ENVIRONMENTS, 

Nevada  Univ.,  Reno.  Dept.  of  Range,  Wildlife  and 


Forestry. 

For  primary  bibliographic  entry  sec  Fit-Id  7B. 

W88-07658 


HYDROLOGIC  ENGINEERING  CENTER'S  AC- 
TIVITIES IN  WATERSHED  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-07740 


EROSION  AND  SEDIMENT  YIELD:  SOME 
METHODS  OF  MEASUREMENT  AND  MOD- 
ELLING. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-07895 


RESERVOIR  TRAP  EFFICIENCY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrograph  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07903 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ENRICHMENT  OF  ARSENIC  AND  ITS  SEPA- 
RATION FROM  OTHER  ELEMENTS  BY 
LIQUID-PHASE  POLYMER-BASED  RETEN- 
TION, 

Vernadsky  Inst,  of  Geochemistry  and  Analytical 
Chem.,  Acad,  of  Sciences,  Moscow  117975,  USSR. 
V.  M.  Shkinev,  G.  A.  Vorob'eva,  B.  Y.  Spivakov, 
K.  E.  Geckeler,  and  E.  Bayer. 
Separation  Science  and  Technology  SSTEDS, 
Vol.  22,  No.  11,  p  2165-2173,  November  1987.  5 
fig,  10  ref. 

Descriptors:  'Arsenic,  'Water  analysis,  'Chemical 
analysis,  'Wastewater  treatment,  'Separation  tech- 
niques, 'Heavy  metals,  'Polymers,  'Reagents, 
'Membrane  filters,  'Cations,  Copper,  Cadmium, 
Zinc,  Enrichment,  Cobalt,  Hydrogen  ion  concen- 
tration. 

Preconcentration  and  recovery  of  arsenic  from 
diluted  aqueous  solutions  by  soluble  polymeric  rea- 
gents in  combination  with  membrane  filtration 
were  investigated.  Quaternized 

poly(ethyleneimine)  was  found  to  be  an  efficient 
reagent  for  removal  of  arsenic  and  for  separation 
of  As(III),  As(V),  and  divalent  metal  cations  such 
as  Cu,  Cd,  Zn,  and  Co.  Using  a  4%  solution  of  the 
polymer  reagent,  98%  of  arsenic(V)  was  retained 
at  pH  8.5,  which  could  be  stripped  off  by  addition 
of  a  0.15  M  solution  of  a  sodium  salt  solution  at  the 
same  pH.  A  practical  application  was  demonstrat- 
ed by  the  removal  of  more  than  95%  of  As(V) 
from  actual  concentrations  of  arsenic  in 
wastewater.  (Author's  abstract) 
W88-06840 


SPECIFIC  IDENTIFICATION  OF  SYNTHETIC 
ORGANIC  CHEMICALS  IN  RIVER  WATER 
USING  LIQUID-LIQUID  EXTRACTION  AND 
RESIN  ADSORPTION  COUPLED  WITH  ELEC- 
TRON IMPACT,  CHEMICAL  IONIZATION 
AND  ACCURATE  MASS  MEASUREMENT  GAS 
CHROMATOGRAPHY-MASS  SPECTROME- 
TRY ANALYSES, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
A.  M.  Dietrich,  D.  S.  Millington,  and  Y.-H.  Seo. 
Journal  of  Chromatography  JOCRAM,  Vol.  436, 
No.  2,  p  229-241,  February  5,  1988.  5  fig,  3  tab,  26 
ref.  WRR1  Project  No.  A-127-NC. 

Descriptors:  'Pesticides,  'Pollutant  identification, 
'Organic  compounds,  'Riparian  waters,  'Chemi- 
cal wastes,  'Extraction,  'Adsorption,  'Ionization, 
♦Mass  spectrometry,  'Gas  chromatography, 
'Chemical  analysis.  Chemical  composition,  Quanti- 
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taiive     analysis.     Herbicides,     Phosphates,     Haw 
River,  North  Carolina. 

Capillary  column  gas  chromatography-mass  spec- 
trometry, utilizing  electron  impact,  chemical  ioni- 
zation and  accurate  mass  determinations,  was  ap- 
plied to  the  broad  spectrum  analysis  of  synthetic 
organic  chemicals  (SOCs)  in  the  Haw  River,  in  the 
North  Carolina  Piedmont.  The  river  was  sampled 
at  three  locations  several  times  during  a  thirteen- 
month  period.  The  SOCs  were  isolated  by  either 
resin  adsorption  or  direct  methylene  chloride 
liquid-liquid  extraction.  Of  the  48  distinct  SOCs 
detected,  those  found  most  frequently  included 
atrazine  and  methyl  atraton  (triazine  herbicides), 
dimethyl  dioxane,  1,2,4-trichlorobenzene,  tributyl- 
phosphate,  triethylphosphate,  trimethylindolinone, 
and  tris(chloropropy!)phosphate.  Many  of  these 
chemicals  are  indigenous  to  industrial  and  agricul- 
tural activities  in  the  Piedmont.  Concentrations  of 
the  SOCs  were  in  the  ng/L  to  microgram/L  range. 
The  qualitative  and  quantitative  data  were  similar 
for  both  extraction  methods,  but  the  resin  method 
was  more  tedious  and  introduced  more  artifacts. 
(Author's  abstract) 
W88-06844 


TRACE  METAL  CONCENTRATIONS  IN  MUS- 
SELS: COMPARISON  BETWEEN  ESTUARINE, 
COASTAL  AND  OFFSHORE  REGIONS  IN  THE 
SOUTHEASTERN  NORTH  SEA  FROM  1983  TO 
1986, 

Institut  fur  Hydrobiologie  und  Fischereiwissens- 
chaft,  Zeiseweg  9,  D-2000  Hamburg  50,  Federal 
Republic  of  Germany. 

T.  Borchardt,  S.  Burchert,  H.  Hablizel,  L.  Karbe, 
and  R.  Zeitner. 

Marine  Ecology  Progress  Series  MESEDT,  Vol. 
42,  No.  1,  p  17-31,  January  4,  1988.  10  fig,  3  tab,  33 
ref. 

Descriptors:  *Bioindicators,  "Trace  elements, 
•Heavy  metals,  "Pollutant  identification,  "Mussels, 
"Path  of  pollutants,  "Coastal  waters,  "Trace 
metals,  "Estuarine  environment,  Trace  metals,  Sea 
water,  Estuaries,  North  Sea,  Pollutants,  Heavy 
metals,  Mytilus,  Mollusks,  Bioindicators,  Bioaccu- 
mulation.  Monitoring,  Comparison  studies,  Distri- 
bution patterns,  Regression  analysis,  Mercury  cad- 
muim.  Copper,  Silver,  Lead,  Oxygen  deficit. 

The  blue  mussel  Mytilus  edulis  was  used  for  moni- 
toring trace  metal  contamination  in  the  southeast- 
ern North  Sea.  From  1983  to  1986  more  than  200 
samples  were  collected  from  natural  and  cultured 
mussel  beds,  from  groynes,  anchor  chains  of  nauti- 
cal buoys  and  from  biological  monitoring  stations. 
Soft  bodies  were  analyzed  for  Hg,  Cd,  Cu,  Ag  and 
Pb  by  atomic  absorption  spectrophotometry.  Metal 
concentrations  in  mussels  from  the  estuaries  of 
Ems,  Jade  and  Elbe  were  compared  with  those 
from  the  inner  German  Bight,  from  a  region  off 
southern  Jylland,  and  the  open  sea.  In  some  cases, 
M.  edulis  from  offshore  areas  contained  metal  con- 
centrations as  high  as  specimens  from  the  estuaries. 
Cd  and  Pb  concentrations  increased  from  the  inner 
German  Bight  toward  the  central  North  Sea. 
Using  multiple  regression  analysis,  a  standard 
mussel  was  defined.  For  each  region,  normalized 
metal  concentrations  could  be  calculated.  This  ap- 
proach provides  a  more  realistic  impression  re- 
garding contamination  levels  than  using  measured 
concentrations.  Trace  metal  levels  in  mussels  are 
influenced  by  season,  size  and  body  condition.  For 
some  regions  temporal,  mostly  decreasing,  trends 
in  metal  concentrations  could  be  detected.  It  is 
suggested  that  the  unexpected  high  cd  and  Pb 
levels  in  mussels  from  the  central  North  Sea  are 
due  to:  (1)  changes  in  trace  metal  speciation  (in- 
creased bioavailability  counteracts  declining  con- 
centrations in  seawater  toward  the  open  sea);  (2) 
the  pattern  of  residual  currents  (most  of  the  pollut- 
ants brought  into  the  sea  around  the  British  Isles 
settles  and  accumulates  in  the  central  North  Sea); 
(3)  oxygen  deficiencies  (in  certain  regions  this 
leads  to  pronounced  changes  in  redox  conditions  in 
sediments,  allowing  remobihzation).  (Author's  ab- 
stract) 
W88-06862 


DISSOLVED        ORGANIC        CARBON         IN 
STREAMS  AND  GROUNDWATER, 


Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-06902 


WATER  QUALITY  STUDIES  ON  BUCKING- 
HAM CANAL  (MADRAS,  INDIA)-A  DIS- 
CRIMINANT ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

S.  Ravichandran. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  121-126,  No- 
vember 16,  1987.  7  tab,  14  ref. 

Descriptors:  "Pollutant  identification,  "Network 
design,  "Monitoring,  "Water  quality,  "Discrimi- 
nant analysis,  Buckingham  Canal,  Madras,  India, 
Data  interpretation,  Statistical  analysis,  Phyto- 
plankton,  Coliforms,  Zooplanton,  Streptococcus, 
Primary  productivity. 

Multiple  discriminant  analysis  was  applied  to  data 
collected  during  two  years  of  water  quality  moni- 
toring at  five  stations  at  the  Buckingham  Canal  at 
Madras,  India.  Variables  were  divided  into  three 
groups:  physical  and  chemical,  pollutants,  and  bio- 
logical. The  biological  variables  correctly  indicat- 
ed water  quality  in  81.66%  of  the  samples,  whereas 
the  physical  and  chemical  variables  were  46.66% 
correct  and  the  pollutants,  48.33%.  The  biological 
variables  included  in  the  analysis  were  chlorophyll 
a,  gross  primary  production,  gross  production/net 
production  ratio,  biomass,  total  coliforms,  fecal 
coliforms,  fecal  streptococci,  total  coliforms/fecal 
coliforms  ratio,  fecal  coliforms/fecal  streptococci 
ratio,  phytoplankton  diversity,  phytoplankton 
evenness,  zooplankton  diversity,  and  zooplankton 
evenness.  (Cassar-PTT) 
W88-06906 


BIOLOGICAL  CHARACTERIZATION  OF 
SEDIMENTS  BY  STANDARDIZED  TUBIFICID 
BIOASSAYS, 

Department     of     Zoology,     Upsala     University, 
Sweden. 
G.  Milbrink. 

Hydrobiologia  HYDRB8,  Vol.  155,  p  267-275,  De- 
cember 15,  1987.  4  fig,  2  tab,  12  ref. 

Descriptors:  "Water  pollution  effects,  "Bioindica- 
tors, "Sediments,  "Heavy  metals,  "Tubificids,  Oli- 
gochaetes,  Indicators,  Bioassay,  Lake  sediments, 
Metals,  Mercury,  Copper,  Zinc,  Invertebrates, 
Mine  wastes,  Aquatic  habitats,  Habitats,  Benthic 
invertebrates. 

Tubifex  tubifex  were  used  in  the  development  of  a 
bioassay  method  for  assessing  environmental  pollu- 
tion with  heavy  metals  in  sediments.  Tubificids 
were  exposed  to  sediments  from  oligotrophic  Lake 
Runn  (Sweden)  which  received  mining  wastes. 
These  sediments  (dry  weight  basis)  contained  800- 
3600  ng/g  mercury,  800-1800  microgram/g 
copper,  and  3.3-8.1  mg/g  zinc.  The  tubificids  grew 
poorly  and  did  not  reproduce.  All  had  died  by  200 
days  of  exposure.  Reproduction  did  occur  when 
Lake  Runn  sediments  were  diluted  with  sediments 
from  the  eutrophic  Lake  Hjalmaren,  so  that  the 
Lake  Runn  proportion  was  less  than  50%.  The 
growth  rate,  reproductive  success,  and  the  timing 
of  consecutive  reproductive  events  of  cohort  indi- 
viduals were  highly  indicative  of  toxic  effects. 
However,  the  presence  of  extra  food  masked  the 
effects.  Therefore,  extra  food  rations  were  ex- 
cluded from  the  method.  (Cassar-PTT) 
W88-06908 


QUALITATIVE  AND  QUANTITATIVE  ANALY- 
SES OF  PETROLEUM  HYDROCARBON  CON- 
CENTRATIONS IN  A  TROUT  STREAM  CON- 
TAMINATED BY  AN  AVIATION  KEROSENE 
SPILL, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 
Health. 

P.  D.  Guiney,  J.  L.  Sykora,  and  G.  Keleti. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,   Vol.   6,   No.   2,   p   105-114,   February 
1987.  5  fig,  2  tab,   12  ref.  Laurel  Pipe  Line  Co. 
Contract  CC-82-3. 

Descriptors:  "Hydrocarbons,  "Fate  of  Pollutants, 
"Oil  spills,  "Kerosene,  "Pipelines,  "Sediment-water 


interfaces,  "Oil  pollution,  Skimming,  Bottom  sedi- 
ments, Secondary  oil  recovery,  On-site  investiga- 
tions, Detection  limits,  Quality  control,  Gas  chro- 
matography, Tissue  analysis,  Pollutants. 

Kerosene-range  hydrocarbons  were  monitored  in  a 
small  central  Pennsylvania  stream  watershed,  over 
two  years  (1982  to  1984),  after  a  pipeline  leak  of 
about  1,310  barrels  of  aviation  kerosene.  This 
study,  part  of  a  two-phased  program,  was  designed 
to  detect  and  quantify  hydrocarbon  concentrations 
in  freshwater  environmental  compartments  impact- 
ed by  the  spill.  Various  methods  of  analysis  were 
employed.  Field  conditions  required  careful  docu- 
mentation of  methodologies  and  quality  assurance 
practices  for  sample  collection  and  analysis  to 
ensure  the  validity  of  results.  The  concentration  of 
kerosene-range  hydrocarbons  and  total  organic 
carbon  in  the  contaminated  stream  water  typically 
decreased  during  the  initial  months  after  the  spill 
and  generally  remained  at  or  below  background 
levels  after  3  months.  Elevated  concentrations  of 
hydrocarbons,  however,  were  detected  in  sediment 
samples  and  tissues  of  fish  collected  from  two 
impacted  bridge  locations  up  to  14  months  after 
the  spill  occurred.  These  two  bridges  were  pri- 
mary boom  recovery  sites  during  spill  cleanup 
activities.  Bottom  sediments  from  pools  near  these 
sites  contained  approximately  two  to  three  times 
the  corresponding  hydrocarbon  concentrations  de- 
tected in  fish  tissues  from  the  same  area.  This 
information  appears  to  suggest  that  these  surface 
sediments  may  have  served  as  secondary  storage 
sinks  for  residual,  sinking  product  not  recovered 
during  the  initial  skimming  operations.  These  resi- 
dues were  apparently  available  for  uptake  by  resi- 
dent fish.  No  kerosene-range  hydrocarbons  were 
detected  in  these  surface  sediments  after  21 
months,  and  other  stream  water  quality  parameters 
remained  within  normal  limits.  Fused-silica  capil- 
lary gas  chromatography  appeared  to  offer  high 
resolution  and  precision  and  provided  reasonable 
detection  limits  for  analyzing  kerosene-range  hy- 
drocarbons in  the  contaminated  environmental 
compartments  investigated  in  this  study.  (Author's 
abstract) 
W88-06927 


SENSITIVITY  ANALYSIS  OF  POPULATION 
GROWTH  RATES  ESTIMATED  FROM  CLA- 
DOCERAN  CHRONIC  TOXICITY  TESTS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06928 


DETERMINATION  OF  UPTAKE  RATE  CON- 
STANTS FOR  SIX  ORGANOCHLORINES  IN 
MIDGE  LARVAE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06930 


COMPARISONS  OF  LABORATORY  TOXICITY 
TEST  RESULTS  WITH  RESPONSES  OF  ESTU- 
ARINE ANIMALS  EXPOSED  TO  FENTHION 
IN  THE  FIELD, 

Environmental   Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze   Environmental   Research   Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-06931 

FIELD  VALIDATION  OF  AVOIDANCE  OF 
ELEVATED  METALS  BY  FATHEAD  MIN- 
NOWS (PIMEPHALES  PROMELAS)  FOLLOW- 
ING IN  SITU  ACCLIMATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-06934 


ACCLIMATION  TO  CADMIUM  TOXICITY  BY 
WHITE  SUCKERS:  CADMIUM  BINDING  CA- 
PACITY AND  METAL  DISTRIBUTION  IN 
GILL  AND  LIVER  CYTOSOL, 

Department  of  Fisheries  and   Oceans,   Winnipeg 
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[Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06939 


USE  OF  RESPIRATORY-CARDIOVASCULAR 
RESPONSES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  IDENTIFYING  ACUTE  TOX- 
ICITY SYNDROME  IN  FISH:  PART  1.  PEN- 
rACHLOROPHENOL,  2,4-DINITROPHENOL, 
TRICAINE  METHANESULFONATE  AND  1- 
OCTANOL, 

Environmental  Research  Lab.,  Duluth,  MN. 
J.  M.  McKim,  P.  K.  Schmieder,  R.  W.  Carlson,  E. 
P.  Hunt,  and  G.  J.  Niemi. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  295-312,  April  1987.  5 
fig,  4  tab,  86  ref. 

Descriptors:  *Bioindicates,  'Monitoring,  'Fish 
physiology,  *Respiration,  "Trout,  "Toxicity, 
•Water  pollution  effects,  "Organic  compounds, 
•Population  exposure,  Uncouplers,  Morbidity, 
Oxygen  uptake,  Oxidative  phosphorylation,  Hy- 
poxia, Model  studies,  Fish,  Narcotics. 

An  in  vivo  fish  model  was  adapted  to  monitor 
respiratory-cardiovascular  responses  of  spinally 
transected  rainbow  trout  exposed  to  acutely  toxic 
aqueous  concentrations  of  two  uncouplers  of  oxi- 
dative phosphorylation,  pentachorophenol  (PCP) 
and  2,4-dinitrophenol  (DNP),  and  two  narcotics, 
tricaine  methanesulfonate  (MS-222)  and  1-octanol. 
The  most  evident  toxic  response  to  the  uncouplers 
was  a  rapid  150  to  200%  increase  in  ventilation 
volume  (V  sub  G)  and  oxygen  consumption  (V02) 
over  the  entire  survival  period.  This  caused  an 
initial  increase  in  total  arterial  oxygen  (Ta02)  con- 
tent of  the  blood,  which  then  fell  slowly.  Arterial 
blood  pressure  (BPa)  and  other  blood  measure- 
ments did  not  change  appreciably  in  response  to 
PCP,  yet  DNP  caused  increases  in  hematocrit 
(Hct)  and  hemoglobin  (Hb)  and  slight  decreases  in 
total  arterial  carbon  dioxide  (TaC02)  and  arterial 
pH  (pHa).  In  contrast  to  the  uncouplers,  the  re- 
sponse to  toxic  levels  of  narcotics  was  a  dramatic 
slowing  of  all  respiratory-cardiovascular  functions. 
While  V  sub  G  and  V02  decreased  40  to  50% 
from  predose  levels,  oxygen  utilization  (U)  in- 
creased 20  to  30%.  Ventilation  rate  (VR)  declined 
initially  and  then  increased  slowly  until  death  oc- 
curred, but  remained  within  the  control  range.  As 
respiration  declined  Ta02  significantly  decreased, 
as  did  pHa.  In  response  to  hypoxia,  Hct  increased 
substantially,  and  Hb  increased  slightly  only  in  the 
1-octanol  exposure.  A  rapid  40  to  50%  drop  in 
heart  rate  (reflex  bradycardia)  was  also  observed. 
The  final  phase  of  toxicity  caused  by  both  inducers 
eventually  produced  acute  tissue  hypoxia,  a  gener- 
alized loss  of  respiratory-cardiovascular  coordina- 
tion, and  finally  respiratory  paralysis.  (See  also 
W88-06942)  (Author's  abstract) 
W88-06941 


ROOT  ELONGATION  METHOD  FOR  TOXICI- 
TY TESTING  OF  ORGANIC  AND  INORGANIC 
POLLUTANTS, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

W.  Wang. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  6,  No.  5,  p  409-414,  May  1987.  3 

fig,  3  tab,  17  ref.  EPA  Contract  R810834. 

Descriptors:  *Bioassay,  'Vegetable  crops,  *Heavy 
metals,  Cadmium,  Copper,  Nickel,  Zinc,  Toxicity, 
Statistical  analysis,  Hazardous  materials,  Water 
pollution  effects,  Water  quality,  Plant  pathology. 

Millet  is  a  riverine  species  widely  distributed  in  the 
Midwest.  The  Illinois  State  Water  Survey  has  con- 
ducted several  studies  using  this  species  and  the 
results  show  the  millet  to  be  rather  promising  for 
toxicity  testing.  The  objective  of  the  present  study 
was  to  compare  the  responses  of  lettuce,  cucumber 
and  millet  seeds  to  heavy  metals,  including  Cd, 
Cr(VI),  Cu,  Mn,  Ni  and  Zn.  Lettuce  was  most 
sensitive  to  metal  toxicity,  while  results  for  cucum- 
ber and  millet  were  mixed.  The  millet  seeds,  how- 
ever, did  show  a  predictable  pattern  of  response 
similar  to  their  response  to  phenolic  toxicity.  There 
was  a  fairly  good  correlation  between  50%  effect 


concentrations  and  no  observed  effect  concentra- 
tions for  millet  (R  squared  =  0.858.)  Lettuce  and 
millet  seeds  are  recommended  for  use  together  in 
toxicity  tests  of  unknown,  complex  hazardous  sub- 
stances. (Author's  abstract) 
W88-06947 


EVALUATION  OF  THE  RELATIVE  SENSI- 
TIVITIES OF  7-D  DAPHNIA  MAGNA  AND 
CERIODAPHNIA  DUBIA  TOXICITY  TESTS 
FOR  CADMIUM  AND  SODIUM  PENTACH- 
LOROPHENATE, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
R.  W.  Winner. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  2,  p  153-159,  February 
1988.  1  fig,  11  tab,  19  ref.  US  EPA  cooperative 
agreement  CR-8 12361-01-0. 

Descriptors:  *Toxicity,  'Pesticide  toxicity,  'Bioas- 
say,  'Daphnia,  'Cadmium,  'Sodium  compounds, 
Morbidity,  Fertility. 

A  comparison  of  the  results  of  7-d  Daphnia  magna 
and  Ceriodaphnia  dubia  toxicity  tests  indicated 
that  the  two  species  were  equally  sensitive  to 
sodium  pentachlorophenate  (PCP)  but  that  C. 
dubia  was  more  sensitive  to  cadmium.  The  most 
sensitive  chronic  endpoint  varied  with  species  and 
test  chemical.  The  most  sensitive  index  of  cadmium 
stress  in  D.  magna  was  body  length  of  primiparous 
females,  whereas  in  C.  dubia  it  was  total  young 
produced  per  female.  For  both  D.  magna  and  C. 
dubia,  reproductive  indices  were  more  sensitive 
indicators  of  PCP  stress  than  was  survival.  The 
results  of  this  study,  along  with  data  from  the 
literature,  suggest  that  C.  dubia  is  as,  or  more, 
sensitive  to  inorganic  and  organic  chemicals  than  is 
D.  magna,  and  that,  if  the  indices  of  toxicity  are 
carefully  chosen,  7-d  tests  may  provide  estimates 
of  no-effect  concentrations  that  are  as  low  as  those 
generated  in  tests  of  longer  duration.  (Author's 
abstract) 
W88-06956 


DETERMINATION  OF  DOSE-TIME-RE- 
SPONSE RELATIONSHIPS  FROM  LONG- 
TERM  ACUTE  TOXICITY  TEST  DATA, 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Environ- 
mental and  Industrial  Health. 
W.  Hong,  P.  G.  Meier,  and  R.  A.  Deininger. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  3,  p  221-226,  March  1988.  2 
fig,  1  tab,  15  ref. 

Descriptors:  'Dose-response  relationships,  'Bioas- 
say,  'Toxicity,  'Computer  programs,  Data  proc- 
essing, Mathematical  models,  Time  series  analysis, 
Pesticide  toxicity,  Minnows. 

Long-term  exposures  over  96  h  provide  valuable 
information  on  the  behavior  of  toxic  chemicals  that 
cannot  be  obtained  from  short-term  tests.  Time- 
dependent  LC50  and  dose-time-response  plots  are 
important  in  evaluating  the  toxicity  of  chemical 
compounds  to  test  organisms.  However,  their  use 
is  limited  because  of  cumbersome  calculations.  To 
circumvent  this,  a  BASIC  program  was  developed 
that  is  based  on  the  multivariate  linear  model 
theory.  The  main  program,  MULTILC,  runs  on  an 
IBM  PC  and  generates  an  equation  that  describes 
dose-time-response  relationships.  From  this  equa- 
tion, time-dependent  LC50  values  and  their  95% 
confidence  intervals  are  calculated.  In  addition,  the 
subprogram,  3DGRPH,  draws  a  series  of  plots  on 
the  computer  screen,  including  a  three-dimensional 
dose-time-response  surface.  The  application  of  the 
program  is  illustrated  using  two  14  =  d  continuous 
flow  toxicity  test  of  diquat  for  fathead  minnows. 
(Freeman-PTT) 
W88-06960 


VIRUSES  IN  SEWAGE  WATERS  DURING  AND 
AFTER  A  POLIOMYELITIS  OUTBREAK  AND 
SUBSEQUENT  NATIONWIDE  ORAL  POLIO- 
VIRUS  VACCINATION  CAMPAIGN  IN  FIN- 
LAND, 

Enterovirus    Lab.,    Dept.    of  Virology,    National 
Public  Health  Inst.,  Helsinki,  Finland. 
For  primary  bibliographic  entry  see  Field  5B. 


W88-07007 


ISOLATION  OF  FECAL  COLIFORMS  FROM 
PRISTINE  SITES  IN  A  TROPICAL  RAIN 
FOREST, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07013 


STRUCTURE-FUNCTION  RELATIONSHIPS 
FOR  MONITORING  CELLULAR  STRESS  AND 
RECOVERY  RESPONSES  WITH  SELENAS- 
TRUM  CAPRICORNUTUM, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

P.-A.  Thompson,  P.  Couture,  C.  Thellen,  and  J.-C. 
Auclair. 

Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  5/6, 
p  291-305,  August  1987.  1  fig,  4  tab,  42  ref.  Envi- 
ronment Canada  UP-1ST83-00313  and  NSERC 
Canada  Grant  A8123. 

Descriptors:  'Bioindicator,  'Cadmium,  'Industrial 
wastewater,  'Recovery  response,  'Water  pollution 
effects,  'Population  exposure,  'Toxicity,  'Micro- 
biological studies,  'Selenastrum,  Prediction,  Pho- 
tosynthesis, Effluents,  Bioindicators,  Stress. 

Recovery  responses  to  toxicants  are  often  neglect- 
ed in  screening  and  hazard  assessment  studies 
which  use  primary  producers  as  test  microorga- 
nisms. Both  structural  and  functional  biotic  varia- 
bles of  Selenastrum  capricornutum  populations  are 
proposed  to  diagnose  cellular  stress  and  predict 
recovery  responses.  Industrial  effluent  from  a 
chlor-alkali  plant  had  greater  short-term  effects  on 
both  photosynthetic  efficiency  (P/B  ratio)  and 
adenylate  energy  charge  (EC  sub  A)  than  did 
cadmium.  With  both  toxicants  high  P/B  ratios  and 
EC  sub  A  were  observed  at  the  end  of  the  experi- 
ment when  cell  densities  are  still  low,  suggesting 
that  these  functional  parameters  can  be  useful  in 
the  detection  of  recovery  responses  to  toxicants. 
EC  sub  A  appears  to  remain  low  only  under  condi- 
tions of  acute  stress.  The  variation  of  ATP/cell 
during  the  96  h  of  exposure  is  proposed  as  an 
indicator  for  predicting  short-term  recovery  in 
hazard  assessment  studies.  (Author's  abstract) 
W88-07031 


INVESTIGATION    OF    LEGIONELLA    PNEU- 
MOPHILA IN  DRINKING  WATER, 

Groundwater   Management    and    Supply    Branch, 

USEPA,    John    F.    Kennedy    Federal    Building, 

Boston,  MA  02203. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07041 


SOME  EFFECTS  OF  METAL  SALTS  AND 
ACID  PRECIPITATION  ON  THE  FRESHWA- 
TER TRICLAD  POLYCELIS  FELINA  (DA- 
LYELL), 

Dept.  of  Life  Sciences,  Trent  Polytechnic,  Not- 
tingham, U.K. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-07050 


DETERMINATION  OF  PARAQUAT  BY  FLOW- 
INJECTION  SPECTROPHOTOMETRY, 

Department  of  Analytical  Chemistry,  Faculty  of 

Chemistry,    Complutense    University    of   Madrid, 

28040  Madrid  (Spain). 

E.  C.  Guijarro,  P.  Yanez-Sedeno,  and  L.  M.  Polo- 

Diez. 

Analytica  Chimica  Acta  ACACAM,  Vol.   199,  p 

203-208,   August    15,    1987.   2   fig,   3   tab,    17   ref. 

Descriptors:  'Water  analysis,  'Paraquat,  'Diquat, 
'Herbicides,  'Pesticides,  'Flow-injection  spectro- 
photometry, Spain,  Potable  water,  Polarographic 
analysis,  Potatoes,  Spectrophotometry. 

The  flow-injection  determination  of  Paraquat  (1,1'- 
dimethyl-4,4'-bipyridinium)  is  based  on  its  reduc- 
tion with  sodium  dithionate  in  alkaline  medium  and 
detection  at  665  nm.  Linear  calibration  plots  ob- 
tained for  0.1-1.0,   1.0-10  and  5.0-30.0  mg/1  Para- 
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quat.  the  lower  limit  being  40  times  less  than  that 
of  the  usual  spectrophotometric  method.  The 
method  is  applied  to  determine  Paraquat  in  spiked 
potable  water  and  potatoes  after  preconcentration 
by  column  ion-exchange.  The  determination  of 
Paraquat  in  different  herbicide  samples  yielded  re- 
sults in  good  agreement  with  those  obtained  by 
polarographic  and  manual  spectrophotometric 
methods.  (Author's  abstract) 
W88-07120 


COPRECIPITATION  OF  AN  ORGANOPHOS- 
PHATE  FRACTION  FROM  HARBOR  WATER 
FOR  X-RAY  FLUORESCENCE  SPECTROPHO- 
TOMETRY, 

Sydney    Univ.    (Australia).    Dept.    of   Inorganic 

Chemistry. 

F.  Ahem,  J.  M.  Eckert,  S.  F.  Hain,  K.  E.  A. 

Leggett,  and  N.  C.  Payne. 

Analytica  Chimica  Acta  ACACAM,  Vol   199,  p 

259-263,  August  15,  1987.  2  tab,  9  ref. 

Descriptors:  *Water  analysis,  *Chemical  analysis, 
•Coprecipitation,  'Organophosphorus  compounds, 
♦Biological  organophosphate,  *X-ray  fluorescence 
spectrometry,  'Cobalt  pyrrolidinemedithiocarba- 
mate  carrier  complex,  Phosphorus,  Seawater, 
Trace  metals,  Harbor  water. 

The  film  x-ray  fluorescence  spectrum  of  a  cobalt 
pyrrolidinedithiocarbamate  carrier  complex,  preci- 
pitated in  harbor  water  samples,  contains  a  previ- 
ously unreported  peak  at  the  wavelength  of  the 
first-order  Ko  line  of  phosphorus.  The  coprecipi- 
tated  phosphorus  is  an  organophosphate  fraction  of 
biological  origin,  constituting  approximately  10% 
of  the  dissolved  organophosphorus  in  the  waters. 
(Author's  abstract) 
W88-07122 


SOME  PROBLEMS  ASSOCIATED  WITH 
BREWERY  AND  DAIRY  WATER  DIS- 
CHARGES, 

Science  College,  Mosul  University,  Mosul,  Iraq. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07124 


COLIFORM    BACTERIAL   COUNTS    IN    THE 
NILE  WATER  AT  KHARTOUM, 

Khartoum  Univ.  (Sudan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07125 


SULFATE  IN  COLORED  WATERS:  II.  EVAL- 
UATION OF  APPROACHES  FOR  CORRECT- 
ING HISTORICAL  COLORIMETRIC  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Analytical  Methods  Div. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-07131 


COAGULATION  AND  ADSORPTION  OF 
HUMIC  SUBSTANCES:  AN  ANALYSIS  OF 
SURROGATE  PARAMETERS  FOR  PREDICT- 
ING EFFECTS  OF  TRIHALOMETHANE  FOR- 
MATION POTENTIAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07133 


ASSESSMENT  OF  METAL  SPECIES  BIOAVAI- 
LABILITY AND  GEOCHEMICAL  MOBILITY 
IN  POLLUTED  WATERS, 

Department  of  Engineering,  Chalmers  University 
of  Technology,  S-412  96  Goteborg,  Sweden. 
G.  M.  P.  Morrison,  and  D.  M.  Revitt. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  8,  No.  8,  p  361-372,  August  1987.  4  fig,  2  tab, 
31  ref. 

Descriptors:  'Chemical  analysis,  'Water  pollution, 
•Path  of  pollutants,  'Metals,  'Heavy  metals, 
•Lead,  'Geochemical  mobility,  'Bioavailability, 
•Sweden,  'France,  'Acid  rain,  Metal  transport, 
Trace  metals,  Gullypot,  Dialysis,  Fractionation, 
Water  analysis. 


Metal  speciation  methods  which  identify  potential- 
ly bioavailable  and/or  geochemically  mobile  metal 
fractions  in  polluted  waters  are  discussed.  Two 
approaches  to  monitoring  bioavailable  metal  are: 
(1)  a  comparison  between  chelex  removable  metal 
concentrations  and  water  quality  standards  and  (2) 
the  determination  of  bioavailable  metal  uptake 
rates  by  a  dialysis  with  receiving  resins  technique. 
Metal  species  mobilization  and  transport  processes 
through  a  gullypot  system  have  been  identified  by 
the  application  of  a  physico-chemical  speciation 
scheme.  The  transfer  of  metal  species  between 
phases  and  fractions  is  affected  by  acid  rain  mobili- 
zation, free  and  weakly  complexed  metal  ion  reac- 
tion, pH/surface  area  dependent  suspended  solid 
metal  transport  and  gullypot  sediment  maturation. 
(Author's  abstract) 
W88-07139 


METAL  SPECIATION  VARIATIONS  WITHIN 
SEPARATE  STORMWATER  SYSTEMS, 

Urban  Pollution  Research  Centre,  Middlesex  Poly- 
technic, Queensway,  Enfield,  Middlesex,  England 
EN3  4SF. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07140 


BIOAVAILABLE  METAL  UPTAKE  RATE  DE- 
TERMINATION IN  POLLUTED  WATERS  BY 
DIALYSIS  WITH  RECEIVING  RESINS, 

Department    of   Sanitary    Engineering,    Chalmers 

University   of  Technology,   S-412   96   Goteborg, 

Sweden. 

G.  M.  P.  Morrison. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  8,  p  393-402,  August  1987.  2  tab,  23  ref. 

Descriptors:  'Storm  water,  'Metals,  'Bioavailabi- 
lity, 'Heavy  metals,  'Zinc,  'Cadmium,  'Lead, 
'Copper,  Dialysis,  Sweden,  Water  pollution,  Re- 
ceiving resins  dialysis,  Outfall,  Effluents,  Specia- 
tion. 

Dialysis  with  receiving  resins  has  been  devised  for 
the  determination  of  bioavailable  metal  uptake  rate 
in  polluted  waters.  This  speciation  technique  re- 
sponds to  bioavailable  metal  species  by  incorporat- 
ing a  metal  chelating  resin  contained  within  a 
dialysis  membrane.  The  values  obtained  are  ex- 
pressed in  terms  of  a  metal  uptake  rate  per  unit 
surface  area  and  time.  Mean  efficiencies  for  the 
reduction  of  bioavailable  uptake  rates,  between  the 
influent  and  effluent  of  a  sewage  treatment  plant, 
have  been  derived  for  Zn  (42%),  Pb  (49%)  and  Cu 
(33%).  Background  receiving  resin  uptake  rates, 
from  an  unpolluted  stretch  of  river,  for  Zn,  Cd,  Pb 
and  Cu  were  exceeded  at  three  monitored  storm- 
water  outfalls  which  provided  a  range  of  receiving 
resin  uptake  rates  for  Zn,  Cd,  Pb  and  Cu.  (Au- 
thor's abstract) 
W88-07142 


ZERO-DEPOSITION  TIME  EXTRAPOLATION 
DPASV  FOR  DETERMINATION  OF  THE 
COMPLEXATION  CAPACITY, 

Dept  of  Geography,  Peking  University,   Beijing, 

People's  Republic  of  China. 

S.  Tao,  J.  S.  Chen,  and  F.  Tang. 

Environmental    Technology     Letters    ETLEDB, 

Vol.  8,  No.  9,  p  433-440,  September  1987.  1  fig,  5 

tab,  20  ref. 

Descriptors:  'Heavy  metals,  'Water  analysis, 
•Path  of  pollutants,  'Copper,  'Lead,  'Cadmium, 
'Humic  acids,  'Trace  metals,  'Metals,  'Specia- 
tion, Natural  waters,  Differential  equations,  Titra- 
tion, 'Complexation,  China,  Statistical  analysis. 

The  complexation  capacities  of  an  EDTA  and  a 
humic  acid  solution  for  copper,  cadmium  and  lead 
were  repeatedly  measured  by  a  DPASV  titration 
procedure  using  different  deposition  times.  The 
determined  complexation  capacities  were  negative- 
ly correlated  to  the  deposition  time,  which  could 
be  described  using  empirical  equations.  The  true 
values  of  the  complexation  capacities  were  then 
calculated  by  extrapolating  the  deposition  time  to 
zero.  The  procedure  was  applied  to  a  fresh  water 
sample  from  Pond  Weiming,  Beijing  and  gave  a 
complexation  capacity  of  4.3  micromol/1  for  Cu 


and  Pb.  This  value  is  higher  than  that  previously 
reported  for  natural  fresh  waters  because  both  the 
labile  and  non-labile  complexes  are  included  in  the 
results  obtained  by  the  zero-deposition  time  tech- 
nique. (Author's  abstract) 
W88-07146 


CONSTRUCTION  AND  EXPLOITATION  OF 
AN  AUTOMATIC  SEQUENTIAL  WET-ONLY 
RAIN  SAMPLER, 

Laboratoire   de   physico-chimie   de   l'atmosphere, 

Universite  Paris  7,  2  Place  Jussieu,  75251,  Paris 

Cedex  05,  France. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07150 


ACID  DROPS  PROJECT:  POLLUTION  MONI- 
TORING BY  YOUNG  PEOPLE, 

Field  Studies  Council,  Epping  Forest  Conservation 
Centre,  High  Beach,  Loughton,  Essex  IG10  4AF. 
For  primary  bibliographic  entry  see  Field  2K. 

W88-07155 


QUANTITATIVE   DETERMINATION   OF  AR- 

SENOCHOLINE  AND  ACETYLARSENOCHO 

LINE  IN  AQUATIC  ORGANISMS  USING  PY- 

ROLYSIS    AND    GAS    CHROMATOGRAPHY/ 

MASS  SPECTROMETRY, 

National  Inst,  of  Environmental  Medicine,  Stock 

holm  (Sweden). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07179 


COMPOSITION  AND  STRUCTURE  OF  RE 
VERSE  OSMOSIS  FOULANT  DEPOSITS 
FORMED  FROM  RAND  WATER  BOARI 
WATER:  A  PRELIMINARY  INVESTIGATION 

National  Inst,  for  Water  Research,  Pretoria  (Soutl 

Africa). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07228 


RESIDUES   OF   ORGANOCHLORINE   PESTI 
CIDES  IN  FISH  FROM  THE  ARABIAN  GULF 

Department  of  Environmental  Marine  Chemistry 

Marine  Science  Centre,  The  University,  Basrah 

Iraq. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07270 


DETERMINING  ULTRATRACE  METAL  CON 
CENTRATIONS  BY  INDUCTIVELY  COUPLE1 
PLASMA  EMISSION  SPECTROMETRY, 

Oakland  Univ.,  Rochester,  MI.  Dept.  of  Chemis 

try. 

T.  Malinski,  J.  Fish,  and  H.  Matusiewicz. 

Journal  of  the  American  Water  Works  Associatio 

JAWWA5,  Vol.  80,  No.  3,  p  81-85,  March  1988. 

fig,  2  tab,  33  ref. 

Descriptors:  'Water  analysis,  *  Spectroscopy 
'Trace  metals,  'Trace  levels,  'Chemical  analyst: 
'Inductively  coupled  plasma  atomic  emission  spe< 
troscopy,  Cadmium,  Copper,  Cobalt,  Chromiun 
Manganese,  Nickel,  Lead,  Zinc. 

The  use  of  electrothermal  vaporization  devic< 
(ETV)  to  introduce  analytes  into  inductively  cot 
pled  plasma  (ICP)  for  determination  by  atomi 
emission  spectroscopy  (AES)  provides  detectio 
limits  in  picograms  but  requires  solution  concentr; 
tions  higher  than  nanogram-per-liter  levels.  Dete 
mination  of  metal  concentrations  lower  than  nan< 
grams  per  liter  requires  a  preconcentration  ste; 
The  method  of  controlled  potential  electrodepos 
tion  of  metals  into  mercury  film  on  glassy  carbc 
electrodes  for  ETV-ICP-AES  can  be  used  for  s 
multaneous  multielemental  determination  of  trac 
and  ultratrace  concentrations  of  metals  in  wate 
Modification  and  optimization  of  the  technique  a 
discussed.  Also  included  are  the  results  of  deterrr 
nations  of  eight  trace  elements  (Cd,  Co,  Cr,  C 
Mn,  Ni,  Pb,  Zn).  (Author's  abstract) 
W88-07384 
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MODIFIED  M-CP  MEDIUM  FOR  ENUMER- 
ATING CLOSTRIDIUM  PERFRINGENS  FROM 
WATER  SAMPLES, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Virologie. 

R.  Armon,  and  P.  Payment. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

34,  No.    1,  p  78-79,  January    1988.   2  tab,   7   ref. 

Descriptors:  'Bacterial  analysis,  *Clostridium  per- 
fringens. 

Medium  m-CP,  designed  for  the  isolation  of  Clos- 
tridium perfringens  from  water  samples,  contains 
indoxyl  beta-D-glucoside,  an  expensive  chemical 
that  is  present  at  a  high  concentration  in  this 
medium.  The  use  of  m-CP  with  three  concentra- 
tions of  indoxyl  beta-D-glucoside  was  tested  at  0, 
60,  and  600  mg/L.  Lowering  the  amount  of  indox- 
yl beta-D-glucoside  to  60  mg/L  (1/10  the  recom- 
mended concentration)  reduced  the  cost  of  this 
medium  without  affecting  its  sensitivity.  (Author's 
abstract) 
W88-07414 


RAPID  DETERMINATION  OF  ORTHOPHOS- 
PHATE,  SULFATE,  AND  CHLORIDE  IN  NAT- 
URAL WATER  SAMPLES  WITH  HIGH  IRON 
CONCENTRATIONS  USING  ION  CHROMA- 
TOGRAPHY, 

Geological  Survey,  Reston,  VA. 
N.  S.  Simon. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  2,  p 
319-330,  1988.  1  fig,  2  tab,  18  ref. 

Descriptors:  *Chemical  analysis,  'Orthophos- 
phates,  *Sulfates,  *Chlorides,  *Sediments,  ♦Chro- 
matography, *Trace  levels,  River  sediments,  Inter- 
stitial water,  Iron. 

A  rapid  procedure  developed  for  the  analysis  of 
orthophosphate,  sulfate  and  chloride  in  riverine 
sediment  interstitial  water  samples  which  have  dis- 
solved iron  concentrations  ranging  from  0.5-2 
mmol/L.  Interferences  caused  by  the  precipitation 
of  iron  hydroxides  resulting  from  air  oxidation  of 
ferrous  iron  in  the  anoxic  samples  and  from  the 
alkaline  working  pH  range  (9.0-10.5)  of  the  Dionex 
ion  chromatographic  system  were  eliminated  by 
complexing  the  iron  with  cyanide.  Orthophosphate 
concentration  values  are  compared  with  dissolved 
reactive  phosphate  concentration  data  for  the  same 
samples.  Orthophosphate  concentrations  rather 
than  dissolved  reactive  phosphate  concentrations 
were  preferred  for  phosphate  mineral  solubility 
calculations  and  for  phosphorus  nutrient  measure- 
ments. (Author's  abstract) 
W88-07434 


ENVIRONMENTAL    STATUS    OF    BISMUTH 

AND   ITS   TRACE   ANALYSIS    ON    ALLOYS, 

PLANT    TISSUES,    ANIMAL    TISSUES    AND 

WATERS  AS  TERNARY  COMPLEX  WITH  N-P- 

METHOXYPHENYL-2- 

FURYLACRYLOHYDROXAMIC  ACID  AND  A 

PYRIDYLAZO  REAGENT, 

Centre   for   Water   Resources   Development   and 

Management,     Kunnamangalam     (India).     Water 

Quality  and  Environment  Div. 

S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  3,  p 

461-476,  1988.  1  fig,  6  tab,  16  ref. 

Descriptors:  *  Bismuth,  "Trace  metals,  'Chemical 
analysis,  Water  analysis,  Wastewater  analysis. 

A  new  series  of  reagents,  N-phenyl-2-furylacrylo- 
hydroxamic  acid  and  its  eight  analogues,  together 
with  eight  pyridylazo  reagents,  were  explored  for 
the  selective  extraction  and  sensitive  spectrophoto- 
metric  determination  of  bismuth(III)  in  standard 
alloys  and  environmental  matrices,  including  water 
and  wastwater  Bismuth  was  first  extracted  with  a 
hydroxamic  acid  into  chloroform  and  a  pyridylazo 
reagent  was  added  to  the  extract  to  form  an  in- 
tensely colored  ternary  complex.  The  combination 
of  N-p-methoxyphenyl-2-furylacrylohydroxamic 
acid  and  5-iodo-5-(dimethylamino)-2-(2- 

pyridylazo)phenol  provided  the  maximum  selectiv- 
ity and  sensitivity  .  The  enrichment  attained 
through  solvent  extraction  together  with  the  in- 


tense color  of  the  ternary  complex  enabled  analysis 
of  bismuth  at  levels  of  1  ppb  (0.001  ppm)  and 
lower.  (Author's  abstract) 

W88-07435 


RAPID  SYNERGISTIC  EXTRACTION  AND 
ATOMIC  ABSORPTION  SPECTROPHOTOME- 
TRIC  DETERMINATION  OF  IRON  IN  ENVI- 
RONMENTAL SAMPLES  USING  TRIBUTYL 
PHOSPHATE  AND  N-PHENYL-2-FURYLA- 
CRYLOHYDROXAMIC  ACID, 
Centre  for  Water  Resources  Development  and 
Management,  Kunnamangalam  (India).  Water 
Quality  and  Environment  Div. 
S.  A.  Abbasi. 

Analytical  Letters  ANALBP,  Vol.  21,  No.  3,  p 
491-505,  1988.  2  fig,  2  tab,  18  ref. 

Descriptors:  *Iron,  'Chemical  analysis,  'Atomic 
absorption  spectrophotometry,  'Wastewater  analy- 
sis, Water  analysis. 

Iron(III)  was  rapidly  extracted  as  its  ternary  com- 
plex with  tributyl  phosphate  and  N-phenyl-2-fury- 
lacrylohydroxamic  acid  (PFHA)  from  weakly 
acidic  (pH  1.0-1.5)  solutions  into  isobutyl  methyl 
ketone  and  was  determined  by  atomic  absorption 
spectrophotometry.  The  method  tolerated  the 
presence  of  a  large  number  of  anions  and  cations 
commonly  associated  with  iron,  and  was  success- 
fully tested  with  certified  samples  of  coal  fly  ash, 
alloys,  and  plant  tissues.  It  was  also  applied  to  the 
analysis  of  animal  tissues,  natural  waters,  and 
wastewaters,  validating  it  by  standard  addition 
technique.  PFHA  was  selected  from  9  new  hy- 
droxamic acids.  (Author's  abstract) 
W88-07436 


USE  OF  R2A  MEDIUM  AND  THE  SPREAD 
PLATE  METHOD  FOR  THE  ENUMERATION 
OF  HETEROTROPHIC  BACTERIA  IN  DRINK- 
ING WATER, 

Anglian  Water  Laboratory,  Grafham  Water  Treat- 
ment Works,  West  Perry,  Huntingdon  PE18  0BW, 
UK. 

R.  A.  Gibbs,  and  C.  R.  Hayes. 
Letters  in  Applied  Microbiology,  Vol.  6,  No.  2,  p 
19-21,  February  1988.  2  tab,  12  ref. 

Descriptors:  'Drinking  water,  'Potable  water, 
'Heterotrophic  bacteria,  'Bacterial  analysis,  Bacte- 
ria, Testing  procedures,  Incubation,  Microbiologi- 
cal studies. 

The  pour  plate  method  with  yeast  extract  agar  and 
a  3  day  incubation  period  is  the  standard  method  in 
the  U.K.  for  the  enumeration  of  heterotrophic 
bacteria  in  drinking  water.  The  standard  method 
was  compared  with  other  procedures  using  the 
spread  plate  technique,  R2A  medium  and  a  longer 
incubation  period.  The  R2A  spread  plate  method 
with  a  7  d  incubation  period  gave  an  average 
estimate  of  bacterial  numbers  520  times  greater 
than  the  standard  method.  This  alternative  method 
is  recommended  for  obtaining  a  more  accurate 
estimate  of  heterotrophic  bacterial  populations  in 
drinking  water.  (Author's  abstract) 
W88-07488 


FATHEAD  MINNOW  FHM  CELLS  FOR  USE 
IN  IN  VITRO  CYTOTOXICITY  ASSAYS  OF 
AQUATIC  POLLUTANTS, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

H.  Babich,  and  E.  Borenfreund. 
Ecotoxicology       and       Environmental        Safety 
EESADV,  Vol.  14,  No.  1,  p  78-87,  August  1987.  6 
fig,  2  tab,  31  ref. 

Descriptors:  'Toxicity,  'Bioassay,  'Water  pollu- 
tion effects,  'Cytotoxicity,  Organic  compounds, 
Minnows,  Polychlorinated  biphenals. 

The  suitability  of  the  fathead  minnow  (FHM) 
epithelial  cell  line  for  use  as  the  target  (indicator) 
system  in  in  vitro  cytotoxicity  assays  was  evaluat- 
ed using  several  endpoints.  The  organometal  dieth- 
yltin  dichloride  served  as  the  representative  test 
agent.  The  concentration  of  diethyltin  dichloride 
that  resulted  in  a  midpoint  toxicity  was  3.5  microM 


in  a  3-day  cell  growth  assay,  3.8  microM  in  the  24- 
hr  neutral  red  assay,  and  16.5  microM  in  a  4-hr  cell 
detachment  assay.  The  neutral  red  assay  was  used 
to  compare  the  relative  sensitivities  of  the  FHM 
cells  (exposed  at  35C)  with  those  of  bluegill  sunfish 
(BF-2)  cells,  a  fibroblastic  cell  culture  (exposed  at 
26C),  in  the  presence  of  different  classes  of  test 
agents  frequently  occurring  as  aquatic  pollutants. 
For  both  fish  species  the  sequence  of  potencies  of 
the  test  agents  was  in  the  order  of  organometals  > 
pesticides  =  polychlorinated  biphenyls  >  polynu- 
clear  aromatic  hydrocarbons  >  phenolics.  Overall, 
the  FHM  cells  were  more  sensitive  than  were  the 
BF-2  cells.  However,  there  was  a  better  correla- 
tion between  the  in  vitro  cytotoxicity  data  for  the 
BF-2  cell  culture  and  LC  sub  50  data  for  bluegill 
sunfish  than  between  similar  data  for  the  FHM  cell 
line  and  fathead  minnows.  (Author's  abstract) 
W88-07500 


COMMUNITY  DEGRADATION  INDEX:  A 
NEW  METHOD  FOR  ASSESSING  THE  DETE- 
RIORATION OF  AQUATIC  HABITATS, 

Estuaries  and  Coastal  Processes  Division,  The  Na- 
tional   Institute    for   Water    Research,    P.O.    Box 
17001,  Congella  4036,  Republic  of  South  Africa. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07540 


DETECTION  OF  HUMAN  ROTAVIRUS  IN 
SEWAGE  THROUGH  TWO  CONCENTRATION 
PROCEDURES, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 

A.  Bosch,  R.  M.  Pinto,  A.  R.  Blanch,  and  J.  T. 

Jofre. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  343- 

348,  March  1988.  5  tab,  30  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Wastewater  analysis,  'Viruses,  Rotaviruses, 
Microbiological  studies. 

Two  different  methodologies  for  the  detection  of 
human  rotavirus  in  water  were  compared.  Simian 
rotavirus  SA 1 1  was  used  to  develop  these  proce- 
dures in  the  laboratory  with  distilled  water,  tap 
water,  and  raw  sewage.  The  adsorption  to  and 
elution  from  glass  powder  method  was  used  to 
concentrate  seeded  rotavirus  from  20-liter  samples 
of  water  and  yielded  satisfactory  recoveries  of 
viruses  from  distilled  and  tap  water  (54  and  46%, 
respectively)  but  poor  recovery  (5%)  from  raw 
sewage.  In  the  second  concentration  methodology, 
rotaviruses  were  concentrated  from  600-ml  sam- 
ples by  ammonium  sulfate  flocculation  after  the 
addition  to  samples  of  beef  extract  up  to  a  10% 
final  concentration.  Rotaviruses  were  recovered 
from  raw  sewage  without  any  substantial  loss  com- 
pared to  distilled  and  tap  water  (67%  in  raw 
sewage,  and  70  and  73%  in  distilled  water  and  tap 
water).  The  ammonium  sulfate  method  consistently 
yielded  greater  viral  recoveries  than  the  adsorp- 
tion-elution  method,  although  the  latter  enabled 
the  processing  of  larger  volume  samples.  Both 
methodologies  were  applied  to  detect  human  rota- 
virus in  raw  sewage  at  two  Barcelona  wastewater 
effluents.  Human  rotavirus  in  sewage  isolates  was 
quantitated  by  immunofluorescence  in  the  MA- 104 
cell  line.  Indigenous  rotavirus  was  detected  in 
100%  of  sewage  samples  using  both  concentration 
procedures;  rotaviruses  were  also  found  in  69%  of 
nonconcentrated  samples.  The  level  of  rotaviruses 
found  in  Barcelona  sewage  was  very  high  (up  to 
14,000  fluorescent  foci/liter),  being  of  the  same 
magnitude  as  the  level  of  enteroviruses,  although 
no  correlation  was  found  with  the  levels  of  human 
enteric  viruses.  (Author's  abstract) 
W88-07546 


SIMPLIFIED    METHOD    FOR    THE    DETEC- 
TION OF  GALLIONELLA  IN  WATER, 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

F.  Ahmed,  and  P.  G.  Smith. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  395- 

396,  March  1988.  1  fig,  2  ref. 
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Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Iron  bacteria.  'Bacteria,  Gallionella,  Micro- 
biological studies. 

A  smear  slide  technique  was  used  to  identify  rapid- 
ly Gallionella.  which  are  usually  deposited  along 
with  ferric  precipitates.  The  method  involved  no 
staining,  just  evaporation  of  moisture  from  a  slide 
by  passing  through  a  flame  followed  by  examina- 
tion at  lOOOx  magnification.  The  bacteria  were 
readily  distinguished  from  the  iron  deposits. 
(Cassar-PTT) 
W88-07553 


SURFACE  GEOELECTRICS  FOR  GROUND- 
WATER POLLUTION  AND  PROTECTION 
STUDIES, 

Geofyzika  N.E.,  Geologicka,  Barrandov  (Czecho- 
slovakia). 

For  primary  bibliographic  entry  see  Field  7B. 
W88-07564 


SURVEY  ON  YERSINIA  ENTEROCOLITICA 
AND  RELATED  BACTERIA   IN  SHELLFISH, 

Yersinia  Reference  Center,  3rd  Dept.  of  Pediatrics, 

'La  Sapienza'  Univ.  of  Rome,  Inst,  of  Experimental 

Medicine  CNR,  Rome,  Italy. 

C.  Chiesa,  A.  D.  Pra,  G.  Guarneri,  S.  Penso,  and 

L.  Rodella. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  3,  p  241-244,  July  1987.  2  tab,  9  ref. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Food  chains,  'Microbiological  studies, 
•Shellfish,  'Yersinia,  'Mollusks,  'Bacteria,  Bioin- 
dicators,  Microorganisms,  Pathogens,  Human  dis- 
eases. 

Results  from  examining  shellfish  collected  from 
'safe'(2-34  Escherichia  coli/100  mL)  and  'unsafe' 
(>  34  E.  coli/100  mL)  waters  for  the  presence  of 
Yersinia  enterocolitica  and  related  bacteria  are  re- 
ported. The  recovery  of  these  microorganisms  was 
low  in  bivalve  mollusks  destined  for  food  con- 
sumption, high  in  those  derived  from  prohibited 
areas.  No  human  pathogenic  bio-serogroup  of  Yer- 
sinia was  found  during  the  entire  survey.  (Author's 
abstract) 
W88-07589 

STREPTOCOCCAL  POPULATION  PROFILES 
AS  INDICATORS  OF  WATER  QUALITY, 

Dept.  of  Microbiology,  Univ.  of  Vermont,  Bur- 
lington, VT  05405  U.S.A. 
A.  A.  Rutkowski,  and  R.  E.  Sjogren. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  3,  p  273-284,  July  1987.  7  tab,  45  ref. 

Descriptors:  'Water  quality,  'Analytical  methods, 
'Microbiological  studies,  'Pollutant  identification, 
'Culturing  techniques,  Water  pollution  sources, 
Streptococcus,  Bacterial  physiology,  Bacteria. 

The  streptococcal  flora  of  two  sewage  treatment 
facilities,  lake  water  receiving  effluent  from  a 
sewage  treatment  facility,  and  the  feces  of  five 
animals  were  examined.  An  improved  medium, 
designated  M2  allowed  the  isolation  of  a  total  of 
3314  streptococcal  strains  representing  17  species. 
Thirteen  of  these  species  were  assembled  into 
groups  based  upon  similarities  in  ecology  or  physi- 
ology. Comparison  of  the  proportions  of  these 
groups  with  samples  from  various  sources  allowed 
populations  from  human  sources  to  be  distin- 
guished from  animal  derived  populations.  The 
streptococcal  populations  of  three  streams  were 
examined  and  the  concept  of  environmentally  sig- 
nificant groups  applied  to  define  the  types  of  con- 
tamination present.  (Author's  abstract) 
W88-07590 


Descriptors:  'Bacteriophages,  'Tracers,  'Sewage, 
'Path  of  pollutants,  'Bioindicators,  'Wastewater, 
•Wastewater  analysis,  'Escherichia  coli,  Effluents, 
Food-processing  wastes,  Performance  evaluation, 
Field  tests,  Bioassay,  Wastewater. 

Two  bacteriophages  -  phage  80  of  Staphylococcus 
aureus  and  a  P2-like  phage  (phi  MWD  1)  of  Es- 
cherichia coli  (H2S  +  )  -  were  evaluated  as  sewage 
tracers.  Background  plaque  concentrations  on  the 
S.  aureus  host  were  <  1100/ml  in  seven  (raw  and 
treated)  effluents  tested  but,  on  E.  coli  (H2S  +  ), 
they  ranged  from  <  1100/ml  in  oxidation  pond 
effluents  to  1100/100  ml  in  primary  treated 
meatworks  effluent.  Thus,  phage  80  appears  to  be  a 
suitable  tracer  for  both  raw  and  treated  sewage  but 
phi  MWD  1  may  only  be  suitable  for  use  in  sec- 
ondary treated  effluent.  In  frozen  samples,  concen- 
trations of  both  tracer  phages  were  reduced  by 
90%  within  2  days,  but  decreased  more  slowly 
over  the  following  68  days  to  around  5%  of  the 
original  (unfrozen)  titre.  In  a  field  test,  the  two 
phages  were  used  simultaneously  to  trace  the 
movement  of  oxidation  pond  effluents  down  a 
river  system.  Freezing  samples  for  later  assay  in- 
creased sampling  program  flexibility  and  eliminat- 
ed overgrowth  interference  from  sewage  bacteria. 
The  lack  of  simple,  reliable,  and  universally  appli- 
cable concentration  techniques  limits  the  wide- 
spread use  of  bacteriophages  as  sewage  tracers. 
(Alexander-PTT) 
W88-07604 


EVALUATION   OF  TWO  BACTERIOPHAGES 
AS  SEWAGE  TRACERS, 

Ministry    of    Works    and    Development,    Christ- 
church  (New  Zealand).  Hydrology  Centre. 
L.  W.  Sinton,  and  S.  B.  Ching. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35. 
No.  3/4,  p  347-356,  October  1987.  3  fig,  1  tab,  34 
ref. 


BULK  SEDIMENT  BIOASSAYS  WITH  FIVE 
SPECIES  OF  FRESH-WATER  OLIGO- 
CHAETES, 

National      Swedish      Environmental      Protection 
Board,   Environmental  Quality   Lab.,   Freshwater 
Section,   Box   8005,   S-750  08   Uppsala,   Sweden. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07611 

EFFECT  OF  TOXICANTS  ON  ALGAL  SINKING 
RATES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07612 

ASSESSMENT  OF  THE  BACTERIOLOGICAL 
QUALITY  OF  RURAL  GROUNDWATER  SUP- 
PLIES IN  NORTHERN  WEST  VIRGINIA, 

West  Virginia  Univ.,  Morgantown.  Div.  of  Plant 
and  Soil  Sciences. 

J  E.  Sworobuk,  C.  B.  Law,  and  G.  K.  Bissonnette. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 
No.  1/2,  p  163-170,  November  1987.  6  tab,  15  ref. 

Descriptors:  'Coliforms,  'Groundwater  pollution, 
•Bioassay,  *Microbiological  studies,  Microorga- 
nisms, Feces,  Water  supply  systems,  Wells,  Bacte- 
ria, Rural  aredas,  Streptococcus. 

A  bacteriological  survey  was  performed  on  155 
untreated,  individual,  rural  groundwater  supplies 
which  included  drilled  wells,  dug  wells,  and 
springs.  Of  these,  105  exceeded  the  Environment 
Protection  Agency  (EPA)  maximum  contaminant 
level  of  one  total  coliform  per  100  mL.  Repeat 
sampling  for  87  of  the  unacceptable  105  supplies 
indicated  that  76  again  exceeded  the  EPA  standard 
limit.  Masked  coliforms  were  detected  through 
confirmation  tests  in  1 1  water  supplies  that  exhibit- 
ed excessive  noncoliform  colonies  (>  50  CFU's/ 
membrane  filter).  Also,  48%  of  the  supplies  con- 
tained fecal  coliforms  and  62%  contained  fecal 
streptococci.  Bacterial  densities  were  related  to  the 
type  of  water  supply  with  drilled  wells  containing 
fewer  total  coliforms,  fecal  coliforms,  fecal  strepto- 
cocci, and  heterotrophic  plate  count  bacteria  than 
dug  wells  or  springs.  Water  supplies  that  were 
shallower,  older,  and  lacking  adequate  casing  char- 
acteristically were  more  heavily  contaminated 
with  sanitary  indicator  bacteria  than  supplies  that 
were  deeper,  of  more  recent  construction,  and 
with  sufficient  casing.  (Author's  abstract) 
W88-07613 


DESIGN  AND  USE  OF  A  COLLECTOR  FOR 
THE  IN  SITU  ISOLATION  OF  PARTICULATE 


TRACE  ORGANIC  SPECIES  IN  PRECIPITA- 
TION, 

Oregon    State   Univ.,    Newport.   Hatfield   Marine 

Science  Center. 

M.  A.  Mazurek,  B.  R.  T.  Simoneit,  L.  J.  Standley, 

D.  Friedman,  and  C.  Beeman. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No   1/2,  p  171-192,  November  1987.  7  fig,  3  tab,  49 

ref.   NSF  Grants  ATM   81-16622  and  ATM   81- 

18101. 

Descriptors:  'Analytical  methods,  'Measuring  in- 
struments, 'Simulated  rainfall,  'Particulate  matter, 
'Organic  carbon,  'Rainfall,  Chromatography,  Pol- 
lutant identification,  Water  pollution  sources,  Air 
pollution,  Extraction. 

Extracts  of  particulate  organic  matter  were  exam- 
ined for  discrete  rainfall  events  from  metropolitan 
Los  Angeles,  California,  using  an  in  situ  filtration 
technique.  Filtration  efficiency  was  98%  for  the 
collection  of  extractable  organic  C  associated  with 
particles  having  nominal  diameters  >0.22  microns. 
Organic  background  levels  of  <260  ng  per  sample 
were  determined.  Rainwater  particle  samples  were 
extracted         with         repeated         hexane         and 
benzene:isopropanol  (2:1)  solvent  additions  using 
ultrasonic  agitation.  Extract  mixtures  were  quanti- 
fied    by     high-resolution     gas     chromatography 
(HRGC)  and  were  adjusted  for  component  losses 
with  perdeuterated  recovery  standards.  Yields  for 
the  neutral  fractions  ranged  from  1 30  to  669  micro- 
grams with  flux  rates  corresponding  to  371  to  1097 
micrograms/sq  m/day.  Aliquots  of  the  neutral  sol- 
vent extracts  were  derivatized  with  diazomethane 
to   convert   acidic   hydroxy   and   carboxylic   acid 
groups  to  the  respective  methyl  ether  and  methyl 
ester  analogs.  This  step  produced  increased  yields 
of  8  to  188%,  and  resulted  in  yields  for  the  acid  + 
neutral  extracts  that  ranged  from  374  to  868  micro- 
grams with  flux  rates  of  591  to  2343  micrograms/ 
sq  m/day.  Source  identification  was  conducted  by 
high-resolution    gas    chromatography/mass    spec- 
trometry (HRGC/MS)  analyses.  Molecular  analy- 
ses indicated   major  anthropogenic   contributions 
from  petroleum  and  combustion  sources,  and  for 
some  samples,  the  significant  input  of  microbial 
lipid  components  as  well.  Minor  amounts  of  vascu- 
lar plant  waxes  were  also  present.  These  mixed 
inputs  of  both  anthropogenic  and  biogenic  materi- 
als compared  closely  with  previous  source  deter- 
minations for  carbonaceous  aerosol  particles  in  the 
Los  Angeles  air  basin.  (Author's  abstract) 
W88-07614 

ENHANCED  FLUORESCENCE  DETECTION 
OF  DANSYL  DERIVATIVES  OF  PHENOLIC 
COMPOUNDS  USING  A  POSTCOLUMN  PHO- 
TOCHEMICAL REACTOR  AND  APPLICA- 
TION TO  CHLOROPHENOLS  IN  RIVER 
WATER, 

Dept.  of  Analytical  Chemistry,  Free  Univ.,  De 
Boelelaan  1083,  1081  HV  Amsterdam,  The  Nether- 
lands. 

C.  de  Ruiter,  J.  F.  Bohle,  G.  J.  de  Jong,  U.  A.  T. 
Brinkman,  and  R.  W.  Frei. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  7, 
p  666-670,  April  1988.  5  fig,  1  tab,  23  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Measuring  instruments,  'Chlorophen- 
ols,  'Phenols,  'Fluorescence,  'Photochemical  re- 
actions, Detection  limits,  Calibrations,  Chromatog- 
raphy, Performance  evaluation,  Organic  com- 
pounds, River  water. 

Photochemical  decomposition  by  ultraviolet  (UV) 
irradiation  of  dansyl  derivatives  of  phenolic  com- 
pounds in  methanol-water  mixtures  leads  to  the 
formation  of  highly  fluorescent  dansyl-OCH3. 
With  substituted  phenols  as  model  compounds,  it  is 
demonstrated  that  inductive  effects,  caused  by  the 
substituents,  play  a  major  role  in  the  gain  in  fluo- 
rescence signal  (up  to  8000-fold)  that  is  obtained 
after  postcolumn  UV  irradiation  of  the  dansyl  de- 
rivative, compared  to  that  of  the  nonirradiated 
derivative.  The  optimal  irradiation  time  for  the 
dansyl  derivatives  now  have  a  comparable  limit  of 
detection  of  approximately  200  pg  (S/N  =  3).  The 
calibration  curve  of  dansylated  pentachlorophenol, 
using  the  postcolumn  photochemical  reactor  under 
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optimal  conditions,  is  linear  over  at  least  3  orders 
of  magnitude  with  a  correlation  coefficient  of 
0.9999  (n  =  9).  Application  of  the  system  to  the 
liquid  chromatographic  determination  of  highly 
chlorinated  phenols  in  river  water  is  presented. 
The  repeatability  of  the  system  for  a  river  water 
sample,  spiked  with  1  ppb  pentachlorophenol,  is 
2.4%  relative  standard  deviation  (n  =  5).  (Au- 
thor's abstract) 
W88-07633 


DETERMINATION  OF  TRACE  METALS  IN 
MARINE  BIOLOGICAL  REFERENCE  MATE- 
RIALS BY  INDUCTIVELY  COUPLED  PLASMA 
MASS  SPECTROMETRY, 

Analytical    Chemistry    Section,    Chemistry    Div., 

National   Research   Council   of  Canada,   Ottawa, 

Ontario,  Canada  K1A  0R9. 

D.  Beauchemin,  J.  W.  McLaren,  S.  N.  Willie,  and 

S.  S.  Berman. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  7, 

p  687-691,  April  1988.  2  frg,  7  tab,  20  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Measuring  instruments,  'Tissue  analy- 
sis, 'Heavy  metals,  'Spectrometry,  Isotope  studies, 
Detection  limits,  Performance  evaluation,  Sodium, 
Magnesium,  Iron,  Manganese,  Cobalt,  Nickel, 
Copper,  Zinc,  Arsenic,  Cadmium,  Mercury,  Lead, 
Chromium,  Dogfish. 

Inductively  coupled  plasma  mass  spectrometry 
(ICP-MS)  was  used  for  the  analysis  of  two  marine 
biological  reference  materials  (dogfish  liver  tissue 
(DOLT-1)  and  dogfish  muscle  tissue  (DORM-1)). 
The  materials  were  put  into  solution  by  digestion 
in  a  nitric  acid/hydrogen  peroxide  mixture.  Thir- 
teen elements  (Na,  Mg,  Cr,  Fe,  Mn,  Co,  Ni,  Cu, 
Zn,  As,  Cd,  Hg,  and  Pb)  were  then  determined. 
Accurate  results  were  obtained  by  standard  addi- 
tions or  isotope  dilution  techniques  for  all  of  these 
elements  in  DORM-1  and  for  all  but  Cr  in  DOLT- 
1.  (Author's  abstract) 
W88-07634 


DETERMINATION  OF  TRIBUTYLTIN  IN  TIS- 
SUES AND  SEDIMENTS  BY  GRAPHITE  FUR- 
NACE ATOMIC  ABSORPTION  SPECTROME- 
TRY, 

Moss  Landing  Marine  Labs.,  California  Dept.  of 
Fish  and  Game,  Moss  Landing,  California  95039. 
M.  D.  Stephenson,  and  D.  R.  Smith. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  7, 
p  696-698,  April  1988.  3  tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Measuring  instruments,  'Tissue  analy- 
sis, 'Spectrometry,  'Tributyltin,  'Sediments,  Ex- 
traction, Organic  compounds,  Performance  evalua- 
tion, Detection  limits,  Tin. 

A  method  for  the  determination  of  tributyltin 
(TBT)  in  tissue  and  sediments  has  been  developed 
for  environmental  samples.  The  technique  involves 
extraction  with  methylene  chloride  and  isolation  of 
TBT  from  mono-  and  dibutyltin  with  a  sodium 
hydroxide  wash.  The  TBT  is  then  back  extracted 
and  converted  to  elemental  Sn  with  nitric  acid. 
Analysis  is  by  Zeeman  graphite  furnace  atomic 
absorption  spectrophotometry.  Recoveries  of 
spiked  samples  were  between  99%  for  various 
sediments.  The  limit  of  quantification  was  0.0025 
micrograms/g  for  tissue  (on  a  wet  weight  basis). 
This  technique  was  developed  in  response  to  the 
need  to  process  large  numbers  of  environmental 
samples  with  a  minimum  time  investment.  (Au- 
thor's abstract) 
W88-07635 


BIOMONITORING  OF  LOW  LEVELS  OF 
MERCURIAL  DERIVATIVES  IN  WATER  AND 
SOIL  BY  ALLIUM  MICRONUCLEUS  ASSAY, 

Berhampur  Univ.  (India).  Dept.  of  Botany. 
S.  Dash,  K.  K.  Panda,  and  B.  B.  Panda. 
Mutation  Research  MUREAV,  Vol.  203,  No.  1,  p 
11-21,  February   1988.  5  fig,  4  tab,  37  ref.  DOE 
India  Project  No.  19/3/87-RE. 

Descriptors:  'Analytical  methods,  'Pollutant  iden- 
tification, 'Bioassay,  'Allium,  'Mercury,  'Micron- 


ucleus  test,  Fungicides,  Disinfectants,  Aquatic 
plants,  Heavy  metals,  Bioaccumulation,  Bioindiea- 
tors,  Water  pollution  effects,  Detection  limits, 
Mercuric  chlorides,  Mercuric  acetates,  Emisan-6, 
Plants,  Roots,  Mitosis. 

The  Allium  micronucleus  (MNC)  assay  was  devel- 
oped to  monitor  low  levels  of  mercury  in  aquatic 
and  terrestrial  environments.  Four  mercurial  de- 
rivatives namely  mercuric  chloride  (MC),  methyl 
mercuric  chloride  (MMC),  phenyl  mercuric  ace- 
tate (PMA)  and  a  methoxy  ethyl  mercuric  chloride 
based  fungicide,  Emisan-6,  were  tested  to  assess 
the  sensitivity  and  versatility  of  the  Allium  MNC 
assay.  Allium  bulbs  were  set  directly  on  water  and 
soil  contaminated  with  known  levels  of  mercurial 
derivatives  (0.0001-10.00  ppm).  On  the  5th  day  the 
endpoints  measured  were  root  length,  mitoses  with 
spindle  abnormality  and  cells  with  MNC  in  root 
meristems.  The  effective  concentrations  of  the  test 
chemicals  that  cause  50%  of  root  length  as  com- 
pared to  control  (EC50)  were  determined  from 
dose-response  curves  so  obtained.  The  lowest  ef- 
fective concentration  tested  (LECT)  and  highest 
ineffective  concentration  tested  (HICT)  for  each  of 
the  mercurial  derivatives  for  the  induction  of  spin- 
dle malfunction  and  MNC  were  determined.  It  was 
found  that  EC50,  LECT  and  HICT  values  for 
mercurial  derivatives  in  soil  were  higher  than 
those  in  water.  The  frequencies  of  cells  with  MNC 
and  mitoses  with  spindle  abnormality  were  highly 
correlated  indicating  that  MNC  is  a  good  parame- 
ter of  spindle  malfunction.  The  present  approach 
increased  the  sensitivity  of  the  Allium  assay  by  10- 
fold,  the  detection  limit  being  0.001-0.1  ppm  and 
0.1-1.0  ppm  in  aquatic  and  terrestrial  environments 
respectively,  depending  on  the  species  of  mercury. 
(Author's  abstract) 
W88-07637 


LEGIONELLA  PNEUMOPHILA:  COMPARI- 
SON OF  ISOLATION  FROM  WATER  SPECI- 
MENS BY  CENTRIFUGATION  AND  FILTRA- 
TION, 

Public  Health  Laboratory,  Level  6/7,  John  Rad- 

cliffe   Hospital,   Headington,   Oxford  OX3   9DU, 

England. 

R.  J.  Brindle,  P.  J.  Stannett,  and  R.  N.  Cunliffe. 

Epidemiology  and  Infection,  Vol.  99,  No.  2,  p  241- 

247,  October,  1987.  2  fig,  4  tab,  6  ref. 

Descriptors:  'Legionella,  'Isolation,  'Water  analy- 
sis, 'Bacterial  analysis,  'Centrifugation,  'Filtra- 
tion, Filters,  Membrane  filters,  Bacteria,  Aquatic 
bacteria,  Pathogenic  bacteria,  Culture  media, 
Agars,  Density,  Population  density. 

Membrane  filtration  and  centrifugation  were  com- 
pared for  the  isolation  of  Legionella  pneumophila 
from  seeded  water  samples.  Using  samples  of  vary- 
ing concentration,  the  optimum  speed  and  time  of 
centrifugation  were  determined  and  the  relation- 
ship between  the  number  of  organisms  present  in 
the  water  and  the  proportion  recovered  was  exam- 
ined. Following  this,  sequential  routine  environ- 
mental waters  were  filtered  and  centrifuged  in 
parallel.  Centrifugation  and  filtration  using  nitro- 
cellulose filters  were  found  to  be  comparable.  The 
optimum  speed  and  time  of  centrifugation  was 
approximately  6000  g  for  10  min.  There  was  a 
constant  proportion  of  viable  organisms  recovered 
irrespective  of  the  concentration  in  the  unspun 
samples.  It  is  concluded  that  centrifugation  has  the 
advantage  of  saving  time  and  effort,  and  that  use  of 
different  filter  materials  might  reduce  the  loss  that 
occurs  from  electrostatic  attraction  of  organisms  to 
the  filter  surface.  (Doria-PTT) 
W88-07665 


NEW  SEROVAR  MOGDENI  OF  SEROGROUP 
TARASSOVI  OF  LEPTOSPIRA  INTERRO- 
GANS ISOLATED  FROM  A  SEWAGE  PLANT 
IN  ENGLAND, 

Leptospira  Reference  Laboratory,  Public  Health 
Laboratory  Service,  Colindale,  London,  England. 
J.  D.  Coghlan,  and  E.  Kmety. 
Epidemiology  and  Infection,  Vol.  99,  No.  2,  p  373- 
377,  October,  1987.  3  tab,  10  ref. 

Descriptors:  'Leptospira,  'Wastewater  facilities, 
'England,  'Isolation,  'Public  health,  'Sewage  bac- 


teria, Bacterial  analysis,  Wastewater  analysis, r 
analysis,  Microbiological  studies,  Bacteria,  Patho- 
genic bacteria.ge,  Animal  diseases,  Epidemiology. 

Among  30  strains  of  leptospires  isolated  from  sam- 
ples of  sewage  taken  in  1977  before  and  during 
treatment  at  two  sewage  plants  in  England,  only 
one  appeared  to  belong  to  Leptospira  interrogans, 
the  species  that  comprises  the  leptospires  that  are 
pathogenic  to  man  and  animals.  That  strain,  Comp- 
ton  746,  was  isolated  from  settled  sewage,  before 
treatment  at  a  treatment  plant  that  deals  mainly 
with  human  sewage.  The  strain  was  shown  sero- 
logically to  belong  to  serogroup  Tarassovi  and 
appears  to  represent  a  new  serovar  that  has  been 
named  mogdeni  after  the  name  of  the  sewage  plant 
Mogden,  from  which  it  was  isolated.  It  is  not 
known  how  the  strain  came  to  be  in  sewage  nor 
what  was  the  animal  source.  (Author's  abstract) 
W88-07666 


BACTERIOLOGICAL  QUALITY  OF  TRADI- 
TIONAL WATER  SOURCES  IN  NORTH-EAST- 
ERN IMO  STATE,  NIGERIA, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

D.  Blum,  S.  R.  A.  Huttly,  J.  I.  Okoro,  C.  Akujobi, 

and  B.  R.  Kirkwood. 

Epidemiology  and  Infection,  Vol.  99,  No.  2,  p  429- 

437,  October,  1987.  4  fig,  1  tab,  13  ref. 

Descriptors:  'Water  quality,  'Bacterial  analysis, 
'Water  analysis,  'Drinking  water,  'Nigeria, 
'Public  health,  Ponds,  Rivers,  Springs,  Wells,  Bac- 
teria, Coliforms,  Streptococcus,  Water  pollution, 
Filters,  Membrane  filters,  Filtration,  Epidemiolo- 
gy- 
Monthly  bacteriological  water  testing  of  tradition- 
al water  sources  (ponds,  rivers,  unprotected 
springs,  traditional  wells)  used  by  five  villages  in 
north-eastern  Imo  State,  Nigeria  was  conducted 
during  the  period  January,  1983  to  August,  1985. 
The  membrane-filtration  technique  was  used  to 
detect  fecal  coliforms  (FC)  and  fecal  streptococci 
(FS).  Evidence  of  fecal  pollution  was  seen 
throughout  the  year  for  all  water  sources.  During 
the  study  period,  the  monthly  geometric  mean 
counts  per  100  ml  of  water  (all  sources  combined) 
ranged  from  760  to  17,877  for  FC  and  from  678  to 
17,394  for  FS.  The  peak  period  of  fecal  pollution 
occurred  during  the  transition  between  the  dry  and 
wet  seasons  and  in  the  early  wet  season.  During 
this  peak  pollution  season  (February-May),  the 
geometric  mean  counts  were  2.5-7.2  times  higher 
than  in  the  remaining  part  of  the  year  for  all  source 
types  except  rivers,  with  ponds  being  the  most 
heavily  polluted.  Preliminary  findings  are  present- 
ed on  the  sensitivity  and  specificity  of  the  standard 
membrane-filtration  technique  for  enumerating  FC 
in  this  tropical  environment.  The  implications  for 
the  environmental  control  of  waterborne  and  hy- 
giene-related diseases  are  discussed.  (Author's  ab- 
stract) 
W88-07667 


BACTERIOLOGICAL  QUALITY  OF  BOTTLED 
NATURAL  MINERAL  WATERS, 

Public  Health  Laboratory,  University  Hospital  of 
Wales,    Heath    Park,   Cardiff  CF4   4XW,   Wales. 
P.  R.  Hunter,  and  S.  H.  Burge. 
Epidemiology  and  Infection,  Vol.  99,  No.  2,  p  439- 
443,  October,  1987.  1  tab,  14  ref. 

Descriptors:  'Bacterial  analysis,  'Water  analysis, 
'Mineral  water,  'Public  health,  'Drinking  water, 
'Water  quality.  Microbiological  studies,  Bacteria, 
Pathogenic  bacteria,  Coliforms,  Aeromonas,  Con- 
tamination, Staphylococcus,  Public  health. 

Fifty-eight  bottles  of  natural  mineral  water  taken 
from  the  point  of  sale  were  examined  bacteriologi- 
cally.  Of  these,  29  were  carbonated  and  29  still.  No 
coliforms  or  Aeromonas  spp.  were  isolated  from 
any  sample.  High  bacterial  counts  were  found, 
particularly  in  the  still  waters.  There  was  no  signif- 
icant difference  between  total  viable  counts  from 
domestic  and  imported  waters.  Most  of  the  orga- 
nisms isolated  in  the  total  counts  were  Gram- 
negative  rods,  although  Gram-positive  organisms 
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were  also  isolated.  There  were  no  differences  in 
the  provisional  identification  of  organisms  isolated 
from  carbonated  and  still  waters  or  from  those 
waters  yielding  high  or  low  counts.  Gram-positive 
cocci  were  further  identified,  some  of  which  were 
known  human  commensals,  suggesting  contamina- 
tion of  the  waters  prior  to  bottling.  It  is  concluded 
that  bottled  natural  mineral  waters  are  not  as  mi- 
crobiologically  pure  as  some  suppliers  may  claim, 
and  that  these  waters  should  not  be  used  as  drink- 
ing water  for  infants.  (Doria-PTT) 
W88-07668 


DETERMINATION  OF  PHENOL  IN  WATER 
BY  FLOW  INJECTION  ANALYSIS, 

Tecator  AB,  Box  70,  S-263  01  Hoganas,  Sweden. 
J.  Moller,  and  M.  Martin. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  329,  No.  6,  p  728-731,  January, 
1988.  6  fig,  6  tab,  9  ref. 

Descriptors:  'Phenols,  'Chemical  analysis,  'Water 
analysis,  'Flow  injection  analysis,  'Automation, 
Industrial  wastes,  Condensation,  Sample  prepara- 
tion, Chloroform,  Dyes,  Detection  limits,  Distilla- 
tion,  Reagents,   Photometry,   Spectrophotometry. 

An  automated  procedure  for  determining  phenol 
was  described  by  adapting  the  4-aminoantipyrine 
method  to  flow  injection  analysis  (FIA).  Two 
manifolds  were  developed,  one  for  the  direct  de- 
termination of  phenol  in  the  aqueous  phase,  and 
one  using  chloroform  extraction  in  a  new  extrac- 
tion manifold.  A  maximum  sensitivity  enhance- 
ment of  3.5  was  obtained  compared  to  the  direct 
FIA  manifold.  The  detection  limit  was  0.005  ppm 
phenol.  A  forced  steam  distillation  method  is  also 
described,  allowing  the  distillation  of  phenols 
within  2-5  minutes.  (Doria-PTT) 
W88-07679 


FUNDAMENTAL  STUDIES  ON  THE  COPRE- 
CIPITATION  OF  NANOGRAM  QUANTITIES 
OF  SOME  METALS  WITH  THE  DIMETHYLG- 
LYOXIME/NI/l-(2-PYRIDYLAZO)-2- 
NAPHTHOL  COMPLEX  AND  THEIR  DIRECT 
DETERMINATION  BY  ATOMIC  ABSORP- 
TION SPECTROMETRY  USING  AN  INNER 
MINIATURE  CUP  FOR  THE  SOLID  SAM- 
PLING TECHNIQUE:  APPLICATION  TO  NAT- 
URAL WATERS, 

Kitami  Inst,  of  Tech.,  Hokkaido  (Japan). 
I.  Atsuya,  and  K.  Itoh. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  329,  No.  7,  p  750-755,  January, 
1988.  5  fig,  6  tab,  21  ref.  Ministry  of  Education 
(Japan)  Grant-in-Aid  No.  B-61470033. 

Descriptors:  'Precipitation,  'Trace  metals,  'Che- 
lating agents,  'Atomic  absorption,  'Atomic  spec- 
trophotometry, 'Water  analysis,  'Chemical  analy- 
sis, Photometry,  Sampling,  Heavy  metals,  Cadmi- 
um, Copper,  Manganese,  Lead,  Zinc,  Lakes,  Sea- 
water,  Standard  deviation,  Reagents,  Detection 
limits. 

A  new  easy,  sensitive,  and  accurate  AAS  method 
using  an  inner  miniature  cup  in  conjunction  with  a 
cupped  type  electrothermal  graphite  furnace  for 
the  solid  sampling  technique  was  proposed  for  the 
determination  of  sub-ppb  levels  of  Cd,  Cu,  Mn,  Pb, 
and  Zn  in  lake  or  sea  water.  It  implies  direct 
measurement  of  the  coprecipitate  obtained  by 
using  a  combination  of  dimethylglyoxime  (DMG) 
and  nickel  ion  as  carrier  element  and  l-(2-  pyridy- 
lazo)-2-naphthol  (PAN)  as  an  auxiliary  complexing 
agent.  Fundamental  studies  on  the  coprecipitation 
with  the  DMG/Ni/PAN  complex  have  been  car- 
ried out  to  determine  sub-ppb  levels  of  elements  in 
water  samples.  The  analytical  sensitivity  compared 
with  a  conventional  method  using  GF-AAS  was 
increased  at  least  1,000-fold,  because  the  measure- 
ment of  the  coprecipitates  was  without  redissolu- 
tion.  The  standard  deviations  for  0.1-  0.5  ppb  Mn 
in  water  samples  were  found  to  be  1-5%.  (Author's 
abstract) 
W88-07680 


ISOLATION  OF  CHLORINATED  HYDROCAR- 
BONS    FROM     PETROLEUM     HYDROCAR- 


BONS FOR  MASS  SPECTROMETRIC  IDENTI- 
FICATION, 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

V.  de  Simone,  E.  Fogelqvist,  R.  Schneider,  and  J. 

Pasanau. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  16,  No.  1,  p  51-60,  1987.  3  fig,  3 

tab,  7  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Pollut- 
ant identification,  'Hydrocarbons,  'Separation 
techniques,  'Mass  spectrometry,  'Chromatogra- 
phy, Organochlorine  compounds,  Aliphatic  hydro- 
carbons, Insecticides. 

Electron  impact  ionization  mass  spectrometric 
(MS)  confirmation  of  organochlorine  insecticides 
and  polychlorinated  biphenyls  (PCBs)  in  extracts 
from  environmental  samples  cleaned  up  for  elec- 
tron capture  detection  gas  chromatography  (GC) 
analysis  is  often  hampered  by  the  presence  of  pe- 
troleum hydrocarbons,  usually  appearing  in  con- 
centrations highly  above,  and  interfering  with, 
those  of  organochlorine  compounds.  A  clean-up 
procedure  is  presented,  by  which  the  organochlor- 
inated  compounds  are  isolated  from  aliphatic  as 
well  as  polyaromatic  (petroleum)  hydrocarbons 
through  a  gel  permeation  high  performance  liquid 
chromatography  (HPLC)  and  adsorption  chroma- 
tography on  silica  microcolumns.  Gel  permeation 
HPLC  separation  gives  three  fractions  containing, 
in  order  of  elution:  (1)  aliphatic  hydrocarbons,  (2) 
chlorinated  hydrocarbons  except  hexachloroben- 
zene,  and  (3)  aromatic  hydrocarbons  with  hexach- 
lorbenzene.  Subsequent  silica  microcolumn  chro- 
matography of  the  third  fraction,  separates  hexach- 
lorobenzene  from  the  aromatic  hydrocarbons. 
Combination  of  the  fraction  containing  the  chlorin- 
ated hydrocarbons  from  the  HPLC  separation  (the 
second  fraction  eluted)  with  the  fraction  contain- 
ing hexachlorobenzene  from  the  microcolumn  sep- 
aration gives  a  mixture  of  organochlorine  com- 
pounds which  can  be  confirmed  by  GC-MS  with- 
out interference  from  petroleum  hydrocarbons. 
(Wood-PTT) 
W88-07696 


RAPID  STATISTICAL  CORRELATION  BE- 
TWEEN POLLUTION  SOURCES  AND 
MARINE  CONCENTRATIONS, 

Institute  of  Oceanography,  Bulgarian  Academy  of 

Sciences,  9000  Varna,  Bulgaria. 

G.  Andreev,  and  V.  Simeonov. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  16,  No.  1,  p  69-73,  1987.  2  fig,  16 

ref. 

Descriptors:  'Path  of  pollutants,  'Marine  environ- 
ment, 'Water  pollution  sources,  'Correlation  anal- 
ysis, Distribution  graphs,  Statistical  methods,  Pol- 
lutants, Fluoride,  Hydrogen  ion  concentration, 
Ammonia,  Phosphates,  Heavy  metals. 

An  easy  approach  for  rapid  estimation  of  the  con- 
nection between  concentration  of  inorganic  pollut- 
ants in  the  marine  environment  and  the  distance 
from  the  possible  source  of  pollution  is  suggested. 
The  sampling,  required  analytical  work  and  con- 
centrations of  ten  components  characterizing  inor- 
ganic pollution  of  the  marine  environment  were 
reported  previously.  The  components  determined 
were:  fluoride,  pH,  ammonia  (by  potentiometry 
with  ion-selective  electrodes),  phosphate,  iron 
(with  and  without  sample  filtration),  copper  (spec- 
trophotometrically  determined  with  and  without 
sample  filtration),  lead,  cadmium,  zinc,  and  mercu- 
ry. The  correlation  coefficient  for  each  couple  of 
pollutants  was  determined  and  distribution  graphs 
of  the  calculated  correlation  coefficients  were  con- 
structed. The  graphs  can  be  used  to  estimate  the 
connection  between  pollution  factors  (concentra- 
tion of  pollutants)  and  possible  anthropogenic  ac- 
tivities (distance  from  the  coast)  and  to  determine 
the  region  of  influence  of  a  given  polluting  source 
or  group  of  sources.  It  is  suggested  that  the  ap- 
proach be  applied  to  bigger  data  sets  from  different 
marine  systems  and  for  different  pollutants  in  order 
to  check  its  indicator  ability.  (Wood-PTT) 
W88-07697 


CLEANUP  OF  BIOLOGICAL  EXTRACTS  BY  A 
PASTEUR  PIPETTE  COLUMN  AND  A  COM- 
PARISON OF  IN  VIVO-ACCUMULATED 
CHLORINATED  PESTICIDE  RESIDUES  WITH 
OTHER  CLEANUP  SYSTEMS, 
Chemistry  Branch,  Biological  and  Chemical  Re- 
search Institute,  PMB  10,  Rydalmere,  NSW,  2116, 
Australia. 

N.  Ahmad,  R.  S.  Marolt,  and  G.  Singh. 
Journal  of  Environmental  Science  and  Health  (B) 
JPFCD2,  Vol.  23,  No.  1,  p  69-83,  February  1988.  5 
tab,  6  ref. 

Descriptors:  'Chromatography,  'Pollutant  identi- 
fication, 'Separation  techniques,  'Pasteur  pipettes 
columns,  'Pesticides,  Monitoring,  Comparison 
studies,  Pollutants,  Detection  limits,  DDT,  Meta- 
bolites. 

Biological  samples  were  extracted  with  a  new  sol- 
vent system  consisting  of  n-hexane/acetone  (60:40) 
and  1  mL  of  the  concentrated  extract  was  eluted 
through  a  pasteur  pipette  column  prepacked  with 
alumina  (0.3  g)  and  silicic  acid  (0.25  g)  with  10  mL 
n-hexane  (containing  4%  acetone).  The  fat  and 
other  co-extractives  are  retained  by  the  column 
and  clear  eluate  is  directly  injected  on  a  GLC 
column  for  determination  on  electron  capture  de- 
tector. A  comparison  of  the  pasteur  pipette  clean- 
up with  the  modified  method  of  Cole  et  al.  on  41 
samples  of  fish,  the  One  Step  Method  on  86  sam- 
ples of  fish,  and  the  method  of  Maunder  at  al.  on 
10  types  of  wildlife  (100  samples)  was  made.  The 
pasteur  pipette  method  gives  results  which  are 
significantly  higher  (p>0.5)  than  the  other  meth- 
ods except  the  One  Step  Method.  The  new  method 
is  quick,  inexpensive,  accurate  and  suitable  for 
monitoring  residues  in  the  environment  and  ana- 
lyzing single  carcasses  in  the  abattoirs.  Its  detec- 
tion limit  is  0.01  micrograms/gram  for  DDT  and 
its  metabolites.  (Wood-PTT) 
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SUMMARY  OF  DATA  FROM  A  TOXICS 
SCREENING  SURVEY  OF  THE  LOWER  SUS- 
QUEHANNA RIVER  AND  MAJOR  TRIBUTAR- 
IES, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 
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WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  CHEMUNG  RIVER  SUBBA- 
SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 
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NUTRIENT  MONITORING  OF  THE  LOWER 
SUSQUEHANNA  RIVER  AND  SELECTED 
TRIBUTARIES,  OCTOBER  1,  1984  -  SEPTEM- 
BER 30,  1986:  INTERIM  REPORT, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  7A. 
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COMPARISON  OF  DISSOLVED  AND  LEACH- 
ABLE  TRACE  METALS  IN  LOS  ALAMOS 
DRINKING  WATER  SUPPLY  AND  DISTRIBU- 
TION SYSTEM  SPECIMENS, 

Los  Alamos  National  Lab.,  NM. 

R.  D.  Robinson,  and  D.  Knab. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-012082. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  LA--1 1042-MS,  July  1987.  12  p,  6  tab, 

2  ref,  append. 

Descriptors:  'Water  distribution,  'Trace  metals, 
'Los  Alamos,  'Drinking  water,  'Pollutant  identifi- 
cation, 'Water  quality,  Arsenic,  Barium,  Chromi- 
um, Cadmium,  Heavy  metals,  Comparison  studies, 
Lead. 
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.eachable  and  dissolved  priority  pollutant  trace- 
letal  concentrations  were  determined  in  a  subset 
f  specimens  from  the  Los  Alamos  Drinking 
Vater  Supply  and  Distribution  System.  Leachable 
:ad  concentrations  obtained,  although  below  the 
environmental  Protection  Agency's  Maximum 
Contaminant  Level,  averaged  10  micrograms/L 
ompared  with  the  <  1  microgram/L  for  the 
issolved  species.  Differences  were  also  observed 
etween  leachable  and  dissolved  concentrations 
3r  arsenic,  barium,  chromium  and  cadmium,  but 
lese  may  be  due  to  a  lack  of  analytical  precision, 
'he  observed  differences  in  concentrations  be- 
.veen  leachable  and  dissolved  metals  support  an 
xpanded  analytical  program  to  include  all  the 
jecimens  collected  from  the  Los  Alamos  Drink- 
ig  Water  Supply  and  Distribution  System.  The 
xpanded  program  should  also  include  analysis  for 
le  secondary  pollutant  metals  copper,  iron,  man- 
anese,  and  zinc  and  a  comparison  of  leachable, 
>tal  suspended  solids  and  total  metals  to  determine 
'  the  differences  in  concentrations  are  due  to  inad- 
quate  sample  preservation  or  the  presence  of  non- 
issolved  species.  (Author's  abstract) 
/88-07747 


•RGANIC    SOLUTE    PROFILE    OF    WATER 
ROM  RIO  BLANCO  RETORT  1, 

/estern  Research  Inst.,  Laramie,  WY. 

or  primary  bibliographic  entry  see  Field  5B. 
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ARCINOGENIC     EFFECTS     OF     ARSENIC 
OMPOUNDS  IN  DRINKING  WATER, 

Iniversity  of  the  Pacific,  Stockton,  CA.  School  of 

harmacy. 

or  primary  bibliographic  entry  see  Field  5C. 
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IRGANIC  POLLUTANTS  IN  WATER:  SAM- 
LING,  ANALYSIS,  AND  TOXICITY  TESTING. 

.dvances  in  Chemistry  series,  No.  214.  Developed 
om  a  Symposium  Sponsored  by  the  Divisions  of 
nvironmental  and  Analytical  Chemistry  at  the 
88th  Meeting  of  the  American  Chemical  Society, 
hiladelphia,  Pennsylvania,  August  29-31,  1984. 
.merican  Chemical  Society,  Washington,  DC. 
?87.  797  p.  Edited  by  I.  H.  Suffet  and  M.  Ma- 
liyandi. 

>escriptors:  'Pollutant  identification,  'Water  anal- 
sis,  'Organic  compounds,  'Water  pollution, 
Chemical  analysis,  Resins,  Drinking  water,  Toxici- 
h  Reverse  osmosis,  Membrane  processes. 

his  book  deals  with  developing  analytical  proto- 
sls  for  concentrating  organics  for  toxicity  testing; 
dating  nonpolar  and  polar  organics  from  water; 
id  using  reverse  osmosis,  synthetic  polymers,  and 
ther  methods  for  composite  samples.  All  of  the 
nalytical  methods  discussed  are  based  on  phase- 
ansfer  processes  in  which  the  compound  is  isolat- 
i  by  a  second  phase  (e.g.,  solvent  or  resin)  or 
:parated  by  a  membrane  phase.  Regulatory  as- 
ects  of  using  biological  testing  are  also  presented, 
ilthough  the  U.S.  EPA  is  proposing  maximum 
ontaminant  levels  for  specific  chemicals  in  drink- 
ig  water,  the  agency  is  still  interested  in  seeing  if 
surrogate  toxicity  measure  can  be  used  to  replace 
jecific  chemical  analysis  for  chemicals  of  health 
oncern.  Also,  the  Denver  Water  Board  is  current- 
i  developing  a  reuse  water  treatment  system  and 
planning  to  isolate  organics  from  the  drinking 
'ater  for  the  purpose  of  biological  testing.  Denver 
rojects  that  it  will  use  10%  direct  drinking  water 
;use  of  reclaimed  wastewater  if  the  reuse  water 
an  be  proved  to  be  as  healthy  as  its  present  water 
apply.  A  panel  discussion  at  the  end  of  the  book 
escribes  the  potential  biolobical  hazards  of  drink- 
ig  water  and  the  needs  and  applications  of  the 
nalytical  methods  presented  in  the  book.  (See 
/88-07784  thru  W88-07819)  (Lantz-PTT) 
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ONCENTRATION  TECHNIQUES  FOR  ISO- 
ATING  ORGANIC  CONSTITUENTS  IN  ENVI- 
IONMENTAL  WATER  SAMPLES, 

>ak  Ridge  National  Lab.,  TN. 
:.  L.  Jolley,  and  I.  H.  Suffet. 


IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  3-14,  2  tab,  58  ref.  DOE 
Contract  No.  DE-AC05-840R21400. 

Descriptors:  'Chemical  analysis,  'Organic  com- 
pounds, 'Pollutant  identification,  'Water  analysis, 
'Water  sampling,  'Concentration  techniques,  Lyo- 
philization.  Vacuum  distillation,  Membrane  proc- 
esses, Solvents,  Resins. 

Solutions  must  be  concentrated  or  the  constituents 
must  be  isolated  before  trace  amounts  of  various 
organics  present  as  complex  mixtures  in  environ- 
mental water  samples  can  be  chemically  analyzed 
or  tested  for  toxicity.  A  major  objective  is  to 
concentrate  or  isolate  the  constituents  with  a  mini- 
mum of  chemical  alterations  to  optimize  the  gen- 
eration of  useful  information.  Factors  to  be  consid- 
ered in  selecting  a  concentration  technique  include 
the  nature  of  the  constituents  (e.g.,  volatile,  nonvo- 
latile), volume  of  the  sample,  and  analytical  or  test 
system  to  be  used.  The  principal  methods  currently 
in  use  involve  (1)  concentration  processes  to 
remove  water  from  the  samples  (e.g.,  lyophiliza- 
tion,  vacuum  distillation,  and  passage  through  a 
membrane)  and  (2)  isolation  processes  to  separate 
the  chemicals  from  the  water  (e.g.,  solvent  extrac- 
tion and  resin  adsorption).  Lyophilization  is  recom- 
mended for  sample  volumes  <  100  L  when  concen- 
trates with  high  concentration  factors  are  neces- 
sary. Ultrafiltration  may  also  be  used.  For  sample 
volumes  >  100  L  when  medium  range  concentra- 
tion factors  are  required,  successive  ultrafiltration 
and  dialysis,  or  reverse  osmosis,  are  feasible. 
(Lanft-PTT) 
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INTERIM  PROCEDURES  FOR  PREPARING 
ENVIRONMENTAL  SAMPLES  FOR  MUTAGE- 
NICITY (AMES)  TESTING, 

S-CUBED,  Division  of  Maxwell  Labs.,  San  Diego, 
CA. 

P.  J.  Marsden,  D.  F.  Gurka,  L.  R.  Williams,  J.  S. 
Heaton,  and  J.  P.  Hellerstein. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,   DC.    1987.   p    15-38,   6  fig,   27   ref. 

Descriptors:  'Sample  preparation,  'Mutagenicity, 
'Pollutant  identification,  'Water  pollution  effects, 
'Ames  test,  Organic  compounds,  Environmental 
effects,  Chemical  analysis,  Dimethyl  sulfoxide, 
Water  sampling,  Wastewater  composition. 

Protocols  for  preparing  six  environmental  sample 
types  prior  to  the  Ames  Salmonella  assay  were 
proposed  at  a  recent  panel  discussion  sponsored  by 
the  U.S.  EPA  and  the  U.S.  Army.  Air  particles, 
soil-sediment,  and  solid  waste  are  extracted  with 
dichloromethane,  concentrated,  and  solvent  ex- 
changed into  dimethyl  sulfoxide  (DMSO).  Organ- 
ics in  water  and  wastewater  are  absorbed  onto 
XAD  columns,  then  eluted  with  hexane-acetone, 
solvent  reduced,  and  exchanged  into  DMSO.  Non- 
aqueous liquids  are  assayed  directly  and  as  concen- 
trates before  they  are  solvent  exchanged  to 
DMSO.  If  bacterial  toxicity  or  lack  of  dose  re- 
sponse is  observed  in  the  Ames  assay  of  extracts, 
the  extracts  are  fractionated  prior  to  solvent  ex- 
change. These  are  interim  methods  and  have  not 
been  subjected  to  policy  review  of  the  U.S.  EPA 
or  the  U.S.  Army.  (See  also  W88-07783)  (Author's 
abstract) 
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CONCENTRATION  TECHNIQUES  AIMED  AT 
THE  ASSIGNMENT  OF  ORGANIC  PRIORITY 
POLLUTANTS, 

National  Inst,  of  Public  Health  and  Environmental 
Hygiene,  P.O.  Box  150,  2260  AD  Leidschendam, 
The  Netherlands. 

G.  J.  Piet,  J.  A.  Luijten,  and  R.  C.  C.  Wegman. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  39-61,  10  fig,  5  tab,  36 
ref. 


Descriptors:  'Pollutant  identification,  'Water  pol- 
lution effects,  'Organic  compounds,  'Water  analy- 
sis, 'Priorities,  Chemical  analysis,  Concentration 
techniques,  Case  studies,  Toxicity,  Fish,  Dioxins, 
Polychlorinated  compounds,  Bioconcentration, 
Adsorption,   Membrane  processes,   Ion  exchange. 

Environmental  research  should  preferably  be 
effect-oriented  to  assign  and  define  priority  pollut- 
ants and  compound-directed  to  control  pollution 
within  existing  and  protected  legislation.  In  an 
integral  concept,  concentration  techniques  and  in- 
strumental measurement  of  organic  priority  pollut- 
ants must  be  appropriate  and  available  for  various 
environmental  compartments.  Multi-component 
concentrates  derived  from  environmental  samples 
have  been  submitted  to  biological  test  systems  to 
measure  the  effect  parameters  followed  by  analyti- 
cal-chemical characterization.  Methodologies  (bio- 
concentration, adsorption-desorption,  cryogenic 
trapping,  electric  fields,  membrane  filtration,  ion 
exchange,  centrifugation,  liquid  extraction,  gas 
stripping,  freeze  techniques  and  distillation)  and 
criteria  (representative  for  effects,  representative 
for  compounds,  sufficient  material  for  statistic  reli- 
ability, sufficient  material  for  time  series  (trends), 
compatible  with  test  system,  background  and  arti- 
facts known,  problem  oriented,  maximum  selectivi- 
ty) in  assigning  priority  pollutants,  the  interface 
and  transit  function  of  concentration  techniques, 
and  the  criteria  for  concentration  techniques  in 
these  functions  as  described.  As  illustrative  appli- 
cations, toxicity  and  mutagenicity  of  surface  water, 
mutagenicity  of  fish  bile  extract,  and  isolation  and 
instrumental  measurement  of  polychlorinated  di- 
benzofurans  and  polychlorinated  dioxins  are  pre- 
sented. (See  also  W88-07783)  (Lantz-PTT) 
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ANALYTICAL  METHODS  FOR  THE  DETER- 
MINATION OF  VOLATILE  NONPOLAR  OR- 
GANIC CHEMICALS  IN  WATER  AND  WATER- 
RELATED  ENVIRONMENTS, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH. 

J.  J.  Lichtenberg,  J.  E.  Longbottom,  and  T.  A. 
Bellar. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  63-81,  1  fig,  2  tab,  33  ref. 

Descriptors:  'Pollutant  identification,  'Volatile  or- 
ganics, 'Organic  compounds,  'Water  analysis, 
Monitoring,  Water  quality  control,  Gas  chroma- 
tography, Mass  spectrometry,  High  performance 
liquid  chromatography. 

State-of-the-art  methods  for  the  analysis  of  volatile 
nonpolar  organic  chemicals  that  require  monitor- 
ing as  a  result  of  the  Safe  Drinking  Water  and 
Clean  Water  Acts  are  reviewed.  Methods  for  the 
determination  of  purgeable  volatile  and  semivola- 
tile  organic  priority  pollutants  and  other  organic 
chemicals  identified  as  hazardous  or  toxic  are  dis- 
cussed. Recommended  procedures  for  sample  col- 
lection, preparation,  identification,  and  quantifica- 
tion are  presented.  The  emphasis  is  on  compound- 
specific  methods  such  as  gas  chromatography  em- 
ploying packed  and  capillary  columns  with  con- 
ventional and  mass  spectrometric  detectors.  High- 
performance  liquid  chromatographic  methods  are 
also  included.  Accuracy,  precision,  and  detection 
limit  data  are  presented  or  discussed  for  many  of 
the  analytes.  Quality  control  practices  recommend- 
ed for  proper  application  of  the  methods  are  given. 
Mandatory  quality  control  practices  related  to  pro- 
posed rule  making  under  the  Clean  Water  Act  are 
reviewed.  (See  also  W88-07783)  (Author's  ab- 
stract) 
W88-07787 


APPLICATION  OF  THE  MASTER  ANALYTI- 
CAL SCHEME  TO  POLAR  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER, 

Environmental  Research  Lab.,  Athens,  GA. 
A.  W.  Garrison,  and  E.  D.  Pellizzari. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,    No.    214.    American    Chemical    Society, 


93 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Washington,  DC.  1987.  p  83-95,  1  fig,  2  tab,  5  ref. 

Descriptors:  'Qualitative  analysis,  'Quantitative 
analysis,  •Master  Analytical  Scheme,  'Organic 
compounds,  'Water  analysis,  'Drinking  water, 
•Pollutant  identification,  Chemical  analysis. 

The  U.S.  EPA  Master  Analytical  Scheme  (MAS) 
for  Organic  Compounds  in  Water  provides  for 
comprehensive  qualitative-quantitative  analysis  of 
gas  chromatographic  organic  compounds  in  many 
types  of  water.  The  analysis  of  polar  and  ionic 
organic  compounds  -  the  more  water  soluble  com- 
pounds in  the  MAS  repertoire  -  in  raw  and  treated 
drinking  water  is  emphasized.  Mean  recoveries 
from  drinking  water  made  by  using  the  MAS 
protocols  that  handle  polar  and  ionic  compounds 
were  as  follows:  84%  for  neutral  water  soluble 
organic  compounds  (25  compounds  spiked  at  1 
microgram/L),  89%  for  extractable  semivolatile 
strong  acids  (24  compounds  spiked  at  50-100  mi- 
crograms/L),  82%  for  volatile  strong  acids  (18 
compounds  spiked  at  0.3  micrograms/L),  and  81% 
for  strong  primary  and  secondary  amines  (11  com- 
pounds spiked  at  35  micrograms/L).  The  protocol 
for  nonvolatile  acids  has  not  yet  been  applied  to 
spiked  drinking  water,  but  recoveries  should  be 
higher  than  the  average  of  85%  (14  compounds 
spiked  at  50  micrograms/L)  obtained  for  these 
acids  in  industrial-municipal  effluents.  (See  also 
W88-07783)  (Author's  abstract) 
W88-07788 


HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY FOR  DETERMINATION  OF 
TRACE  ORGANIC  COMPOUNDS  IN  AQUE- 
OUS ENVIRONMENTAL  SAMPLES:  ASSESS- 
MENT OF  CURRENT  AND  FUTURE  CAPA- 
BILITIES, 

Monsanto  Agricultural  Co.,  St.  Louis,  MO.  Life 
Sciences  Research  Center. 
J.  A.  Graham. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  97-135,  16  fig,  8  tab,  60 
ref. 

Descriptors:  'Pollutant  identification,  'Liquid 
chromatography,  'Trace  levels,  'Quantitative 
analysis,  'Qualitative  analysis,  'Water  analysis, 
'Organic  compounds,  'High  performance  liquid 
chromatography,  Chemical  analysis,  Spectropho- 
tometry,  Gas  chromatography,   Water   sampling. 

A  review  of  high-performance  liquid  chromatogra- 
phic (HPLC)  instrumentation,  techniques,  and 
methodologies  for  the  determination  of  trace  or- 
ganic compounds  in  water  is  presented.  The 
review  includes  approaches  to  sample  cleanup  or 
analyze  isolation  for  those  compounds  likely  to  be 
candidates  for  analysis  by  HPLC.  Column  technol- 
ogy, as  it  contributes  to  the  use  of  HPLC  for  trace 
organic  analyses,  is  discussed.  Finally,  various 
techniques  for  quantitative  and  qualitative  detec- 
tion of  analytes  are  discussed,  such  as:  UV-absorp- 
tion  spectrophotometry,  fluorescence  detection, 
precolumn  denvatization,  post  column  photochem- 
ical reactions,  and  gas  chromatography-mass  spec- 
trometry. (See  also  W88-07783)  (Lantz-PTT) 
W88-07789 


FUNDAMENTAL  APPROACH  TO  REVERSE- 
OSMOSIS  CONCENTRATION  AND  FRAC- 
TIONATION OF  ORGANIC  CHEMICALS  IN 
AQUEOUS  SOLUTIONS  FOR  ENVIRONMEN- 
TAL ANALYSIS, 

National  Research  Council  of  Canada,  Ottawa 
(Ontario).  Div.  of  Chemistry. 
T.  D.  Nguyen,  T.  Matsuura,  and  S.  Sourirajan. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  139-162,  7  fig,  5  tab,  17 
ref. 

Descriptors:  'Pollutant  identification,  'Reverse  os- 
mosis, 'Organic  compounds,  •Water  sampling, 
•Water  analysis,  Chemical  analysis,  Pore  size, 
Membrane  processes,  Aromatic  compounds. 


The  preferential  sorption-capillary  flow  mecha- 
nism and  its  quantitative  expression  given  by  the 
surface  force-pore  flow  model  together  offer  a 
fundamental  approach  to  the  reverse-osmosis  con- 
centration of  organic  chemicals  in  aqueous  solu- 
tions for  environmental  analysis.  On  the  basis  of 
this  approach,  the  attractive  and  repulsive  forces 
prevailing  at  the  membrane  material-aqueous  solu- 
tion interfaces,  together  with  the  average  pore  size 
and  pore  size  distribution,  on  the  membrane  sur- 
face, govern  reverse-osmosis  separations.  Data  on 
interfacial  interaction  force  parameters  and  also 
data  on  average  pore  size  and  pore  size  distribution 
on  the  membrane  surface  have  been  experimentally 
determined  with  particular  reference  to  a  selected 
number  of  organic  solutes,  a  cellulose  acetate 
membrane,  and  an  aromatic  polyamidohydrazide 
membrane.  The  use  of  such  data  for  the  calculation 
of  parameters  relevant  to  the  concentration  process 
is  illustrated.  (See  also  W88-07783)  (Author's  ab- 
stract) 
W88-07790 


CONCENTRATION  OF  SELECTED  ORGANIC 
POLLUTANTS:  COMPARISON  OF  ADSORP- 
TION AND  REVERSE-OSMOSIS  TECH- 
NIQUES, 

Health  and  Welfare  Canada,  Ottawa  (Ontario).  En- 
vironmental Health  Directorate. 
M.  Malaiyandi,  R.  H.  Wightman,  and  C. 
LaFerriere. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  163-179,  2  fig,  7  tab,  29 
ref.  Health  and  Welfare  Canada  Contract  No.  887- 
1982/83. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Reverse  osmosis,  'Water  analysis, 
'Adsorption,  Dichlorophenol,  Trichlorophenol, 
Chloraniline,  Dichlorobenzidine,  Hexachlorocy- 
clohexane,  Membrane  processes,  Polyurethane. 

Polar  organic  pollutants  such  as  2,4-dichloro- 
phenol,  2,4,5-trichlorophenol,  4-chloroaniline,  and 
3,3'-dichlorobenzidine  and  nonpolar  organics  such 
as  alpha-hexachlorocyclohexane  and  bis(2-ethyl- 
hexyl)  phthalate  in  aqueous  solutions  were  concen- 
trated by  an  adsorption-desorption  technique  using 
XAD-2  and  XAD-4  resins  and  carbon-impregnated 
polyurethane  foam.  By  using  concentrations  rang- 
ing from  parts-per-million  to  parts-per-trillion 
levels,  both  resins  behaved  similarly  in  their  con- 
centration efficiency;  however,  the  modified  poly- 
urethane foam  was  inadequate  for  4-choroaniline. 
Also  compared  was  the  reverse-osmosis  technique 
as  a  potential  method  for  concentrating  the  same 
organic  pollutants  from  aqueous  solutions.  This 
study  reemphasizes  the  general  ineffectiveness  of 
cellulose  acetate  membranes  for  rejecting  small 
organic  molecules  in  low  concentrations,  whereas 
polyamide  hydrazine  and  polybenzimidazolone 
membranes  seem  to  show  promise  for  rejecting 
such  compounds.  (See  also  W88-07783)  (Author's 
abstract) 
W88-07791 


COMPARISON  OF  HIGH  MOLECULAR 
WEIGHT  ORGANIC  COMPOUNDS  ISOLATED 
FROM  DRINKING  WATER  IN  FIVE  CITIES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

E.  S.  K.  Chian,  M.  F.  Giabbi,  J.  S.  Kim,  J.  H. 
Reuter,  and  F.  C.  Kopfler. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  181-197,  3  fig,  8  tab,  15 
ref. 

Descriptors:  'Pollutant  identification,  'Compari- 
son studies,  'Organic  compounds,  'Water  analysis, 
'Water  quality,  'Drinking  water,  Chemical  analy- 
sis, Physical  properties,  Water  sampling,  Chroma- 
tography, Ultrafiltration,  Gravimetry. 

Because  previously  unidentifiable  nonvolatile  frac- 
tions of  chlorinated  organic  compounds  in  drinking 
water  are  of  significant  health  concern,  the  physi- 
cal and  chemical  characteristics  of  these  high  mo- 


lecular weight  organic  compounds  isolated  from 
drinking  water  in  five  cities  (New  Orleans,  Phila- 
delphia, Miami,  Seattle,  and  Ottumwa)  were  com- 
pared. Following  elemental  analysis,  spectral  stud- 
ies, ultrafiltration,  size-exclusion  chromatography, 
thermal  gravimetric  analysis,  and  differential  ther- 
mal gravimetric  analysis,  the  physical  and  chemical 
characteristics  of  all  these  samples  indicate  that 
they  may  be  considered  as  part  of  a  single  group  of 
natural  organic  compounds.  However,  they  are 
still  unidentifiable  insofar  as  their  molecular  struc- 
tures are  concerned.  The  results  of  the  samples 
from  the  five  cities  showed  great  similarities,  indi- 
cating that  it  is  probably  acceptable  to  base  results 
of  toxicological  testing  on  chlorinated  humics  from 
a  limited  number  of  drinking  water  sources.  (See 
also  W88-07783)  (Lantz-PTT) 
W88-07792 


SYNTHETIC  POLYMERS  FOR  ACCUMULAT- 
ING ORGANIC  COMPOUNDS  FROM  WATER, 

Ames  Lab.,  IA. 
G.  A.  Junk. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  201-246,  2  fig,  2  tab,  541 
ref.  DOE  Contract  No.  W-7405-Eng-82. 

Descriptors:  'Synthetic  polymers,  'Organic  com- 
pounds, 'Pollutant  identification,  'Solid  phase  ex- 
traction, Polymers,  Water  analysis,  Chemical  anal- 
ysis, Sorption,  Elution,  Chromatography,  Resins, 
Ion  exchange. 

The  increased  use  of  solid  synthetic  polymers  and 
the  advantages  of  this  procedure  compared  to 
other  approaches  for  determining  organic  compo- 
nents present  in  water  are  reviewed.  The  proce- 
dure involves  sorption  of  the  organic  components 
present  in  water  onto  a  polymer  by  using  simple 
column  chromatography,  and  subsequent  removal 
of  the  sorbed  components  by  elution  with  an  ap- 
propriate solvent.  Various  polymers  used  for  the 
sorption  and  different  solvents  used  for  elution  are 
reviewed.  The  main  polymers  are  styrene-divinyl- 
benzenes  (XAD-1,  XAD-2,  XAD-4,  Porapaks, 
Chromosorbs),  methacrylates  (XAD-7,  XAD-8), 
diphenyl-p-phenylene  oxide  propylene,  bonded 
phases,  and  ion-exchange  resins;  the  primary 
eluents  are  methanol,  ethyl  ether,  and  acetone. 
These  solvents  and  polymers  are  discussed  relative 
to  their  characteristics  and  applications.  The  meth- 
odology is  ideally  suited  to  automation  and  online 
operations.  Based  on  the  advantages  of  solid  ad- 
sorbents, it  is  anticipated  that  solid  phase  extrac- 
tion will  gradually  replace  solvent  extraction.  It  is 
also  expected  that  field  sampling  with  solid  adsorb- 
ents will  be  used  extensively  for  both  analytical 
and  bioassay  purposes.  (See  also  W88-07783)  (Au- 
thor's abstract) 
W88-07793 


POTENTIAL  ORGANIC  CONTAMINATION 
ASSOCIATED  WITH  COMMERCIALLY 
AVAILABLE  POLYMERIC  SORBENTS:  CON- 
TAMINANT SOURCES,  TYPES,  AND 
AMOUNTS, 

Environmental   Research   and   Technology,   Inc., 
Concord,  MA. 
G.  Hunt. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  247-265,  5  fig,  1  tab,  13 
ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Polymers,  'Water  analysis,  Sorbents, 
Resins,  Polyurethane. 

Polymeric  sorbents  are  used  extensively  in  the 
isolation  and  preconcentration  of  semivolatile  trace 
organics  from  aquatic  matrices.  These  synthetic 
materials  contain  measurable  or  significant  quanti- 
ties of  one  or  more  of  the  following  types  of 
chemical  contamination:  (1)  residual  monomers,  (2) 
artifacts  of  the  polymer  synthetic  pathway,  and  (3) 
chemical  preservatives  used  to  inhibit  chemical  or 
biological  degradation.  This  study  provides  some 
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insight  into  the  chemistry  of  a  number  of  common- 
ly used  polymeric  sorbents.  Particular  focus  is 
placed  on  the  chemical  identification  of  solvent- 
extractable  semivolatile  organic  contaminants  typi- 
cally associated  with  each  of  the  following  types  of 
polymeric  sorbents  as  received  from  the  manufac- 
turer: Amberlite  XAD  resins,  Ambersorb  XE 
resins,  and  polyurethane  foam.  Amberlite  XAD-2 
and  XAD-4  resins,  for  example,  contain  significant 
quantities  of  alkyl  derivatives  of  benzene,  styrene, 
naphthalene,  and  biphenyl  as  received  from  the 
supplier.  Polyurethane  foam  products  generally 
contain  numerous  contaminants  peculiar  to  one  of 
the  several  patented  commercial  manufacturing 
processes.  These  include,  but  are  not  limited  to,  the 
following  classes  of  chemical  contaminants:  iso- 
cyanate  derivatives  (e.g.,  toluene  diisocyanates), 
alkyl  amines,  aliphatic  acids,  and  brominated  aro- 
matics  (e.g.,  fire  retardants).  Rigorous  sorbent  pre- 
treatment  procedures  (e.g.,  Soxhlet  extraction  and 
thermal  desorption)  in  concert  with  a  well-estab- 
lished quality  control  program  are  found  to  suc- 
cessfully control  potential  contamination  effects 
arising  from  the  sample  collection  media.  Further- 
more, a  well-executed  quality  control  program  will 
permit  identification  of  spurious  data  points  attrib- 
utable to  media  contamination  when  and  if  they  do 
occur.  (See  also  W88-07783)  (Lantz-PTT) 
W88-07794 


EVALUATION  OF  THE  PREPARATION  OF 
RESIN  SAMPLERS  FOR  BROAD  SPECTRUM 
ANALYSIS  OF  LARGE- VOLUME  SAMPLES, 

Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

J.  Gibs,  L.  Brenner,  L.  Cognet,  and  I.  H.  Suffet. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  267-294,  5  fig,  5  tab,  39 
ref. 

Descriptors:  *Resins,  'Chemical  analysis,  *Water 
analysis,  "Pollutant  identification,  "Chromatogra- 
phy, Chemical  treatment. 

XAD  resin  cleaning  by  exhaustive  extraction  with 
a  series  of  solvents  was  studied  to  observe  if  the 
resin  cleaned  in  this  manner  was  acceptable  for  use 
in  broad  spectrum  capillary  gas  chromatographic 
(GC)  analysis.  Resin  artifacts  were  always  found  in 
distilled  water  blanks  after  cleaning  and  after  re- 
cleaning  and  reuse  of  the  resin.  The  artifacts  were 
identified  by  GC-mass  spectrometry  and  compared 
to  artifacts  previously  reported.  Variations  in  arti- 
facts were  found  between  production  lots.  Several 
hypotheses  are  proposed  for  the  existence  of  the 
resin  artifacts  after  cleaning.  Semiquantitative 
(order  of  magnitude)  analysis  is  possible  for  broad 
spectrum  analysis  of  resin  lots  cleaned  by  a  consist- 
ent method  and  blanked  with  Milli-Q  water.  The 
concentrations  of  the  resin  impurities  will  vary  as  a 
function  of  the  following:  (1)  The  resin's  exposure 
to  a  large-volume  environmental  sample  with  vary- 
ing concentrations  of  chemicals:  (2)  The  resin's 
elution  procedure;  (3)  The  resin's  storage  before 
use  in  methanol  or  sampling  directly  after  cleaning 
with  the  eluting  solvent;  and  (4)  The  resin  cleaning 
and  reuse  procedure.  This  quality  assessment  study 
indicates  that  to  use  resins  for  broad  spectrum 
analysis,  the  resin  elution,  storage,  cleaning,  and 
reuse  procedures  must  be  rigorously  defined  and 
strictly  followed  so  that  the  artifacts  produced  do 
not  interfere.  (See  also  W88-07783)  (Lantz-PTT) 
W88-07795 


ISOLATION  OF  ORGANIC  ACIDS  FROM 
LARGE  VOLUMES  OF  WATER  BY  ADSORP- 
TION ON  MACROPOROUS  RESINS, 

Geological  Survey,  Denver,  CO. 
G.  R.  Aiken. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  295-307,  3  fig,  3  tab,  15 
ref. 

Descriptors:  "Pollutant  identification,  "Organic 
compounds,  "Acids,  "Adsorption,  "Resins,  Water 
analysis,  Chemical  analysis,  Amberlite,  Duolite, 
Hydrogen  ion  concentration,  Pore  size,  Filtration, 
Membrane  processes. 


Adsorption  on  synthetic  macroporous  resins,  such 
as  the  Amberlite  XAD  series  and  Duolite  A-7,  is 
routinely  used  to  isolate  and  concentrate  organic 
acids  from  large  volumes  of  water.  Samples  as 
large  as  24,500  L  have  been  processed  on  site  by 
using  these  resins.  Two  established  extraction 
schemes  using  XAD-8  and  Duolite  A-7  resins  are 
described.  The  choice  of  the  appropriate  resin  and 
extraction  scheme  is  dependent  on  the  organic 
solutes  of  interest.  The  factors  that  affect  resin 
performance,  selectivity,  and  capacity  for  a  par- 
ticular solute  are  solution  pH,  resin  surface  area 
and  pore  size,  and  resin  composition.  The  logistical 
problems  of  sample  handling,  filtration,  and  preser- 
vation are  also  discussed.  (See  also  W88-07783) 
(Author's  abstract) 
W88-07796 


USE  OF  LARGE-VOLUME  RESIN  CAR- 
TRIDGES FOR  THE  DETERMINATION  OF 
ORGANIC  CONTAMINANTS  IN  DRINKING 
WATER  DERIVED  FROM  THE  GREAT 
LAKES, 

Health  and  Welfare  Canada,  Tunney's  Pasture, 
Ottawa  (Ontario).  Monitoring  and  Criteria  Div., 
Environmental  Health  Directorate. 
G.  L.  LeBel,  D.  T.  Williams,  and  F.  M.  Benoit. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  309-325,  1  fig,  14  tab,  12 
ref.  Health  and  Welfare  Canada  Contract  Nos.  885 
and  1084. 

Descriptors:  "Resins,  "Pollutant  identification, 
"Organic  compounds,  "Drinking  water,  "Great 
Lakes,  "Water  analysis,  Chemical  analysis,  Organ- 
ophosphorus,  Organochlorine,  Aromatic  com- 
pounds, Triaryl-alkyl  phosphates,  Gas  chromatog- 
raphy, Mass  spectrometry. 

A  large-volume  XAD-2  resin  sampling  cartridge 
was  designed  to  sample  approximately  1500  L  of 
raw  and  treated  drinking  water  to  obtain  sufficient 
organic  water  extracts  for  chemical  analysis  and 
biological  testing.  The  concentration  technique 
was  evaluated  for  the  extraction  and  subsequent 
chemical  analysis  of  several  target  compounds  in 
1500  L  of  water  samples  fortified  at  10  nanograms/ 
L.  Recoveries  were  >70%;  these  recoveries  were 
similar  to  earlier  recoveries  employing  a  smaller 
volume  cartridge.  The  cartridges  were  used  to 
obtain  water  extracts  from  six  Great  Lakes  area 
drinking  water  supplies,  and  the  extracts  were  ana- 
lyzed for  organophosphorus,  organochlorine,  po- 
lyaromatic  hydrocarbon,  and  triaryl-alkyl  phos- 
phate compounds  by  gas  chromatography-mass 
spectrometry  (GC-MS).  Some  of  the  compounds 
were  found  at  nanograms/L  concentrations  in  both 
raw  and  treated  water  samples.  Analysis  of  forti- 
fied and  field-water  extracts  by  two  GC-MS  lab- 
oratories gave  similar  intra-  and  interlaboratory 
precision  and  accuracy  data.  (See  also  W88-07783) 
(Author's  abstract) 
W88-07797 


BROAD  SPECTRUM  ANALYSIS  OF  RESIN 
EXTRACTS:  A  BASE  EXTRACTION  CLEANUP 
PROCEDURE, 

Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

J.  Gibs,  and  I.  H.  Suffet. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  327-346,  6  fig,  2  tab,  26 
ref.  EPA  Contract  No.  806256-02. 

Descriptors:  "Chemical  analysis,  "Resins,  "Pollut- 
ant identification,  "Water  analysis,  Gas  chromatog- 
raphy, Humic  acids,  Organic  matter,  Organic  com- 
pounds. 

A  base  extraction  procedure  was  developed  to 
minimize  the  degradation  of  the  performance  of 
fused-silica  capillary  chromatographic  columns 
used  to  analyze  XAD  resin  extracts.  The  degrada- 
tion of  the  capillary  gas  chromatographic  column 
was  apparently  caused  by  humic  materials  which 
were  absorbed  on  XAD  resins  and  eluted  by  non- 
polar  solvents  along  with  the  nonpolar  organic 
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compounds  of  interest  in  the  samples.  The  base 
extraction  procedure  removed  approximately  84% 
of  the  humic  materials  present  in  the  ether  extract. 
(See  also  W88-07783)  (Author's  abstract) 
W88-07798 


SOLVENT  EXTRACTION  USING  A  POLYMER 
AS  SOLVENT  WITH  AN  AMPEROMETRIC 
FLOW-INJECTION  DETECTOR, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
Y.  W.  Feng,  and  C.  O.  Huber. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  349-357,  4  fig,  1  tab,  7 
ref. 

Descriptors:  "Pollutant  identification,  "Polymers, 
"Amperometry,  "Water  analysis,  Polyvinyl  chlo- 
ride, Solutes,  Organic  compounds,  Flow  injection, 
Hydrogen   ion   concentration,   Chemical   analysis. 

Solvent  extraction  offers  unique  advantages  among 
separation  techniques.  A  system  based  on  extrac- 
tion into  a  polymer  (poly(vinyl  chloride))  as  sol- 
vent was  examined  because  of  possible  advantages 
in  speed,  simplicity,  sample  size,  solvent  handling, 
etc.,  especially  when  coupled  with  flow  injection 
and  an  amperometric  detector.  Solutes  examined 
included  salicylic  acid  and  8-hydroxyquinoline. 
The  apparatus  typically  consisted  of  0.8-mm  i.d.  X 
170-cm  coiled  tubing  that  could  be  connected  di- 
rectly to  the  injection  loop  of  a  flow-injection 
amperometric  detector  system  containing  a  nickel 
oxide  electrode.  Selectivity  via  pH  control  of  the 
extraction  step  and  preconcentration  of  analyte  can 
be  accomplished.  The  results  suggest  that  other 
polymer  solvent  extraction  schemes  can  be  devel- 
oped by  using  this  approach.  The  flow-through 
amperometric  technique  provides  a  well-suited  de- 
tector component  for  the  technique.  (See  also 
W88-07783)  (Lantz-PTT) 
W88-07799 


EVALUATION  OF  BONDED-PHASE  EXTRAC- 
TION TECHNIQUES  USING  A  STATISTICAL 
FACTORIAL  EXPERIMENTAL  DESIGN, 

Smith  Kline  and  French  Labs.,  Philadelphia,  PA. 
R.  E.  Hannah,  V.  L.  Cunningham,  and  J.  P. 
McGough. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  359-379,  10  fig,  6  tab,  20 
ref. 

Descriptors:  "Chemical  analysis,  "Statistical  analy- 
sis, "Pollutant  identification,  "Silicas,  Water  analy- 
sis, Organic  compounds,  Hydrogen  ion  concentra- 
tion, Chemical  properties,  Sorbents. 

Isolation  techniques  using  bonded-phase  silicas 
(bonded-phase  extraction)  were  evaluated  as  an 
alternative  to  liquid-liquid  extraction  methods.  The 
relative  importance  of  four  variables  on  extraction 
efficiencies  for  bonded-phase  isolation  techniques 
was  evaluated  by  using  a  statistical  2  to  the  4th 
power  factorial  experimental  design  (4  variables  at 
2  levels).  Extraction  efficiencies  were  based  on 
percent  recoveries  for  a  27-component  synthetic 
test  mixture  containing  a  variety  of  organic  com- 
pounds typical  of  those  likely  to  be  found  in  sam- 
ples of  interest.  The  experimental  variables  that 
were  identified  and  included  in  the  design  were 
sample  pH,  nonpolar  solid-phase  extraction 
strength,  polar-phase  extraction  strength,  and  con- 
ditioning solvent  concentration.  Analysis  of  data 
from  the  factorials  indicates  that  pH  has  a  consist- 
ently significant  effect  on  compound  recoveries. 
There  is  also  an  interaction  between  pH  and  pri- 
mary column  sorbent  type  for  some  compounds. 
Many  of  the  analytes  examined  can  be  isolated  by 
using  alternate  methods  such  as  purge  and  trap, 
liquid-liquid  extraction,  and  steam  distillation. 
However,  solid-phase  extraction  techniques  are  ef- 
fective in  isolating  and  concentrating  a  variety  of 
organic  compounds  from  aqueous  matrices  at  trace 
levels.  These  techniques  generally  require  less 
sample  manipulation  and  are  much  quicker  and 
more  economical  than  traditional  extraction  proce- 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


dures.  The  use  of  two-level  experimental  factorial 
designs  has  been  demonstrated   to  be  extremely 
useful  for  measuring  the  effects  of  variables  on  a 
response.  (See  also  W88-07783)  (Lantz-PTT) 
W88-07800 


USE  OF  GEL  PERMEATION  CHROMATOG- 
RAPHY TO  STUDY  WATER  TREATMENT 
PROCESSES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78230,  Le  Pecq,  France. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07801 


MUTAGEN  ISOLATION  METHODS:  FRAC- 
TIONATION OF  RESIDUE  ORGANIC  COM- 
POUNDS FROM  AQUEOUS  ENVIRONMEN- 
TAL SAMPLES, 

Cincinnati  Univ.  Medical  Center,  OH.  Dept.  of 
Environmental  Health. 
M.  W.  Tabor,  and  J.  C.  Loper. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  401-421,  7  fig,  1  tab,  38 
ref.  EPA  Grant  Nos.  CR8O8603  and  CR8 10792, 
and  NSF  Grant  No.  PCM-8219912. 

Descriptors:  'Mutagens,  *Chemical  analysis,  'Mi- 
crobiological studies,  'Pollutant  identification, 
'Organic  compounds,  'Water  analysis,  High  per- 
formance liquid  chromatography,  Salmonella, 
Bioassays,  Chromatography. 

A  general  preparative  procedure,  based  on  high- 
performance  liquid  chromatography  (HPLC)  and 
the  Salmonella  microsome  mutagenicity  assay,  has 
been  developed  for  the  isolation  of  mutagenic  com- 
ponents from  samples  of  complex  mixtures  of  resi- 
due organics  obtained  from  environmental  waters. 
This  procedure  features  preliminary  HPLC  separa- 
tion to  characterize  the  sample;  preparative-scale 
HPLC  separation  with  mutagenic  bioassay  of  the 
fractions;  further  HPLC  separation  of  bioactive 
fractions,  employing  different  elution  techniques; 
and  chemical-biological  characterization  of  isolat- 
ed mutagenic  components.  When  applied  to  resi- 
dues obtained  by  various  procedures,  the  method 
reveals  a  wide  range  of  mutagenic  activity  among 
environmental  waters,  depending  upon  the  source 
of  water  sample,  the  apparent  types  of  natural  and 
anthropogenic  compounds  the  water  contains,  and 
the  water-processing  and  disinfection  procedures 
used  for  treatment.  Biologically,  this  range  of  ac- 
tivity encompasses  mutagenic  components  that  are 
differentiated  on  the  basis  of  tester  strain  specificity 
and  the  effects  of  the  absence  or  presence  of  micro- 
somal activation.  Chemically,  the  various  mutagen- 
ic components  are  separable  by  HPLC  across  the 
entire  range  of  polar,  midpolar,  relatively  nonpo- 
lar,  and  nonpolar  compounds.  Through  combina- 
tions of  specific  mutagenic  bioassays  plus  sequen- 
tial analytical  and  preparative  HPLC  fractiona- 
tions, this  method  is  applicable  for  the  isolation  of 
mutagens  from  residues  of  a  variety  of  environ- 
mental waters.  (See  also  W88-07783)  (Lantz-PTT) 
W88-07802 


COMPARISON  OF  SEVEN  METHODS  FOR 
CONCENTRATING  ORGANIC  CHEMICALS 
FROM  ENVIRONMENTAL  WATER  SAMPLES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
Toxicology  and  Microbiology  Div. 
F.  C.  Kopfler,  H.  P.  Ringhand,  and  R.  G.  Miller. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  425-436,  1  fig,  4  tab,  16 
ref. 

Descriptors:  'Potable  water,  'Chlorination,  'Or- 
ganic compounds,  'Water  analysis,  'Pollutant 
identification,  Organic  matter,  Comparison  studies, 
Polarity,  Solubility,  Molecular  weight.  Chemical 
properties,  Disinfection,  Reverse  osmosis,  Resins, 
Solutes 

Because  there  are  no  quantitative  analytical  tech- 
niques for  the  complex  organic  matter  that  occurs 
in  chlorinated  water,  direct  determination  of  the 


efficiency  of  techniques  for  isolating  this  matter  is 
not  possible.  Seven  methods  (one  concentration 
technique,  four  isolation  methods,  and  two  combi- 
nation methods)  capable  of  isolating  gram  quanti- 
ties of  organic  matter  from  water  samples  were 
evaluated  by  determining  the  ability  of  each  to 
recover  a  set  of  model  compounds  possessing  a 
wide  variation  in  polarity,  functional  groups,  water 
solubility,  and  molecular  weight.  No  single  method 
appeared  to  be  superior  overall,  on  the  basis  of  the 
recovery  of  the  model  solutes,  but  some  methods 
could  be  eliminated  from  field  application  for  the 
present  time  because  the  adsorbents  required  were 
not  commercially  available.  Field  application  of 
two  methods  (reverse  osmosis  (RO)  and  adsorption 
using  XAD-8  and  XAO-2  resins)  was  undertaken, 
and  the  samples  collected  were  tested  in  several 
bioassays.  The  use  of  the  solid  resin  adsoorbents 
was  the  most  efficient  method  and  showed  the 
greatest  potential  in  concentrating  organics  from 
potable  water  for  biological  testing.  (See  also  W88- 
07783)  (Author's  abstract) 
W88-07803 


EVALUATION  OF  REVERSE  OSMOSIS  TO 
CONCENTRATE  ORGANIC  CONTAMINANTS 
FROM  WATER, 

Gulf  South  Research  Inst.,  New  Orleans,  LA. 
S.  C.  Lynch,  and  J.  K.  Smith. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  437-465,  6  fig,  13  tab,  21 
ref.  EPA  Contract  Nos.  68-03-2999  and  68-03-3164. 

Descriptors:  'Reverse  osmosis,  'Organic  com- 
pounds, 'Water  analysis,  Performance  evaluation, 
Cellulose  acetate,  Membrane  processes,  Leachates. 

Reverse  osmosis  for  concentrating  trace  organic 
contaminants  in  aqueous  systems  by  using  cellulose 
acetate  and  Film  Tec  FT-30  commercial  mem- 
brane systems  was  evaluated  for  the  recovery  of  19 
trace  organics  representing  10  chemical  classes. 
Mass  balance  analysis  required  determination  of 
solute  rejection,  adsorption  within  the  system,  and 
leachates.  The  rejections  with  the  cellulose  acetate 
membrane  ranged  from  a  negative  value  to  97%, 
whereas  the  FT-30  membrane  exhibited  46-99% 
rejection.  Adsorption  was  a  major  problem;  some 
model  solutes  showed  up  to  70%  losses.  These 
losses  can  be  minimized  by  the  mode  of  operation 
in  the  field.  Leachables  were  not  a  major  problem. 
Actual  recoveries  are  reported  for  a  field  trial  in 
which  9500  L  was  concentrated  to  190  L.  (See  also 
W88-07783)  (Author's  abstract) 
W88-07804 


for  the  quantitation  of  each  model  compound.  The 
isolation-fractionation  scheme  proved  to  be  effec- 
tive for  16  out  of  22  model  compounds;  average 
recoveries  varied  between  30%  and  90%.  (See  also 
W88-07783)  (Author's  abstract) 
W88-07805 


ISOLATION  OF  ORGANIC  COMPOUNDS 
PRESENT  IN  WATER  AT  LOW  CONCENTRA- 
TIONS USING  SUPERCRITICAL  FLUID 
CARBON  DIOXIDE, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
D.  J.  Ehntholt,  C.  Eppig,  and  K.  E.  Thrun. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  483-501,  1  fig,  6  tab,  26 
ref.  EPA  Contract  No.  68-03-3001  and  Arthur  D. 
Little  Project  No.  85474. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Water  analysis,  'Chemical  analysis, 
'Carbon  dioxide,  Volatile  compounds,  Humic 
acids,  Inorganic  compounds. 

The  use  of  supercritical  fluid  carbon  dioxide  for 
the  isolation  and  concentration  of  certain  types  of 
organic  compounds  present  in  water  at  low  con- 
centration levels  was  demonstrated.  Compounds 
that  were  volatile  and/or  not  highly  soluble  in 
water  were  readily  extracted  under  the  operating 
conditions  used.  However,  the  subsequent  efficient 
trapping  of  these  compounds  was  not  a  trivial 
problem.  Those  compounds  that  exhibited  greater 
solubility  in  water  (e.g.,  trimesic  acid  and  5-chlor- 
ouracil)  did  not  show  evidence  of  extraction;  in 
addition,  those  materials  that  tended  to  precipitate 
(humic  acid)  or  form  more  soluble  species  (caf- 
feine) under  acidic  conditions  were  not  extracted. 
Experiments  were  also  conducted  to  determine 
whether  or  not  inorganic  salts  such  as  sodium 
bicarbonate,  calcium  sulfate,  calcium  chloride,  or 
lead  nitrate  (added  to  several  solutions  as  surro- 
gates for  possible  toxic  metal  salt  contaminants) 
were  extracted.  Results  indicated  that  inorganics 
were  not  isolated  or  concentrated.  It  appears  that 
the  supercritical  fluid  carbon  dioxide  extraction  of 
organic  compounds  present  in  water  at  low  levels 
may  be  useful  only  in  the  case  of  volatile  organic 
species.  Even  for  these  compounds,  however,  if 
efficient  recovery  of  the  compounds  is  desired, 
certain  limitations  of  existing  trapping  techniques 
remain  to  be  overcome  (See  also  W88-07783) 
(Lantz-PTT) 
W88-07806 


EVALUATION  OF  AN  INTEGRATED  AD- 
SORPTION METHOD  FOR  THE  ISOLATION 
AND  CONCENTRATION  OF  TRACE  ORGAN- 
IC SUBSTANCES  FROM  WATER, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

M.  F.  Giabbai,  E.  S.  K.  Chian,  J.  H.  Reuter,  H.  P. 
Ringhand,  and  F.  C.  Kopfler. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  467-481,  1  fig,  4  tab,  16 
ref.  EPA  Contract  No.  68-03-3000. 

Descriptors:  'Adsorption,  'Trace  levels,  'Organic 
compounds,  'Water  analysis,  'Pollutant  identifica- 
tion, Solutes,  Resins,  Membrane  processes,  Hydro- 
gen ion  concentration,  Chromatography,  Chemical 
analysis,  Quantitative  analysis,  Fractionation. 

A  scheme  for  the  isolation  and  concentration  of 
dissolved  trace  organic  substances  from  water  for 
toxicological  and  chemical  characterization  was 
evaluated.  The  principle  behind  this  scheme  con- 
sists of  the  separation  of  organic  solutes  into  frac- 
tions by  adsorption  onto  different  adsorbents  (i.e., 
XAD-8  resin,  AG  MP-50  cation-exchange  resin, 
and  Carbopack  B  graphitized  carbon  black)  under 
varying  pH  conditions.  Test  solutions  containing 
22  model  organic  substances  along  with  inorganic 
salts  were  used  to  monitor  process  performance. 
High-resolution  gas  chromatography  and  high-per- 
formance liquid  chromatography  were  employed 


RECOVERY  OF  TRACE  ORGANIC  COM- 
POUNDS BY  THE  PARFAIT-DISTILLATION 
METHOD, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

J.  B.  Johnston,  C.  Josefson,  and  R.  Trubey. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  503-533,  6  fig,  9  tab,  18 
ref.  EPA  Agreement  No.  807126. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Parfait  distillation,  'Water  analysis, 
Chemical  analysis,  Cations,  Anions,  Polytetrafluor- 
oethylene,  Humic  acids,  Resins,  Ion  exchange, 
Glucose,  Adsorption,  Quantitative  analysis. 

The  parfait-distillation  method  uses  a  sequential 
series  of  adsorbents  to  remove  contaminants  from 
water  and  vacuum  distillation  to  recover  unad- 
sorbed  materials.  This  method  recovers  a  wide 
range  of  neutral,  cationic,  anionic,  and  hydropho- 
bic contaminants.  The  first  adsorbent,  porous  poly- 
tetrafluoroethylene  (PTFE),  removed  humic  acid 
and  a  broad  range  of  hydrophobic  compounds. 
PTFE  was  followed  by  Dowex  MSC-1  and  then 
Duolite  A- 162  ion-exchange  resins.  A  synthetic 
hard  water  spiked  parts-per-billion  concentrations 
with  20  model  compounds  was  used  to  evaluate 
the  method.  Poorly  volatile,  neutral,  water-soluble 
species  (glucose);  cationic  aromatics;  and  most  hy- 
drophobic compounds  were  recovered  quantita- 
tively. Model  amphoterics  were  removed  from  the 
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influent  but  were  not  recovered  from  the  adsorp- 
tion beds.  The  recovery  of  model  acids  and  bases 
ranged  from  22%  to  70%  of  the  amount  applied 
(See  also  W88-07783)  (Author's  abstract) 
W88-07807 


EVALUATION  OF  A  QUATERNARY  RESIN 
FOR  THE  ISOLATION  OR  CONCENTRATION 
OF  ORGANIC  SUBSTANCES  FROM  WATER, 

Envirodyne  Engineers,  Inc.,  St.  Louis,  MO. 
S.  Ben-Poorat,  D.  C.  Kennedy,  and  C.  H. 
Byington. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  535-556,  4  ftg,  4  tab,  2 
ref. 

Descriptors:  "Quaternary  resins,  "Pollutant  identi- 
fication, "Organic  compounds,  "Water  analysis, 
Chemical  analysis,  Performance  evaluation,  Resins, 
Adsorption,  Desorption,  Humic  acids,  Statistical 
analysis. 

A  synthetic  resin  (Amberlite  XAD-4  quaternary) 
was  evaluated  as  an  adsorbent  for  the  concentra- 
tion-isolation of  22  specific  organic  solutes  at  mi- 
crograms/liter  levels.  Adsorption  and  desorption 
processes  were  first  developed  and  tested  on  a 
laboratory  scale  and  then  adapted  for  a  pilot-scale 
model.  Studies  determining  the  effect  of  humic 
substances  and  inorganic  salts  on  the  adsorption- 
iesorption  of  model  compounds  were  also  per- 
formed. The  effect  of  2  ppm  of  chlorine  residual  on 
the  generation  of  chlorinated  organic  compounds 
was  also  studied.  XAD-4  quaternary  resin  in  hy- 
iroxide  form  was  efficient  in  recovering  the  major- 
ity of  model  compounds.  Mass  balances  indicated 
that  accountability  was  generally  higher  in  bench- 
scale  experiments.  Statistical  evaluation  of  pilot- 
scale  studies  suggested  that  the  presence  of  humic 
substances  affected  the  concentration  of  model 
compounds.  (See  also  W88-07783)  (Author's  ab- 
stract) 
W88-07808 


HIGH-PERFORMANCE  CONCENTRATION 
SYSTEM  FOR  THE  ISOLATION  OF  ORGANIC 
RESIDUES  FROM  WATER  SUPPLIES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA.  San  Jose  Creek  Water  Quality  Lab. 
R.  B.  Baird,  C.  A.  Jacks,  and  L.  B.  Neisess. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  557-569,  2  fig,  3  tab,  35 
ref.  EPA  Contract  No.  R-806399010. 

Descriptors:  "Pollutant  identification,  "Organic 
:ompounds,  "Drinking  water,  "Water  supply, 
'Water  analysis,  Membrane  processes,  Resins, 
Chemical  analysis,  Anions,  Cations. 

Recovery  of  nonpolar  hydrophobic  model  com- 
pounds from  a  four-resin  concentrator  system  was 
in  the  70%  range,  whereas  hydrophilic  organic 
:ompounds  were  not  recovered  well.  The  concen- 
trator system  consisted  of  a  series  of  45-75  microm- 
ster  macroreticular  resin  columns  (MP- 1' (anionic), 
MP-50  (cationic),  XAD-2  (nonionic,  nonpolar), 
and  XAD-7  (nonionic,  moderate  polarity))  through 
which  500-L  water  samples  were  pumped  with  a 
high  pressure  Teflon  diaphragm  pump.  Columns 
were  eluted  with  acetonitrile;  ionic  resin  columns 
were  also  eluted  with  saturated  NaCl,  and  the  salt 
solutions  were  extracted  with  dichloromethane  at 
neutral,  acidic,  and  basic  pH.  Most  model  com- 
pounds were  recovered  from  MP-1.  The  hydro- 
phobic materials  breaking  through  this  column 
were  usually  found  on  MP-50  and  XAD-2.  The 
lower  amounts  of  hydrophilic  organics  recovered 
were  retained  by  XAD-2  and  XAD-7.  (See  also 
W88-07783)  (Author's  abstract) 
W88-07809 


CONTINUOUS  LIQUID-LIQUID  EXTRACTOR 
FOR  THE  ISOLATION  AND  CONCENTRA- 
TION OF  NONPOLAR  ORGANIC  COM- 
POUNDS FOR  BIOLOGICAL  TESTING  IN 
THE  PRESENCE  OF  HUMIC  MATERIALS, 


Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

R.  J.  Baker,  and  I.  H.  Suffet. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  571-591,  7  fig,  5  tab,  21 
ref.  EPA  Grant  No.  CR8 10484-01-0. 

Descriptors:  "Pollutant  identification,  "Organic 
compounds,  "Organic  matter,  "Extraction,  "Water 
analysis,  "Humic  matter,  "Continuous  liquid-liquid 
extraction,  Hydrogen  ion  concentration,  Regres- 
sion analysis,  Statistical  analysis,  Water  sampling, 
Methylene  chloride. 

A  continuous  liquid-liquid  extraction  sampling 
device  (CLLE)  was  evaluated  for  its  ability  to 
concentrate  nonpolar  organics  from  water  into 
methylene  chloride.  CLLE  recoveries  were  deter- 
mined at  pH  3  and  7  for  mixtures  of  up  to  13 
compounds  and  compared  to  recoveries  of  separa- 
tory  funnel  batch  extraction  (batch  LLE).  The 
comparison  at  pH  3  was  made  with  and  without  a 
humic  substance  present.  Linear  regression  and 
analysis  of  variance  showed  that  CLLE  and  batch 
LLE  recoveries  are  statistically  equivalent  for 
most  compounds  under  the  conditions  tested  and 
that  the  presence  of  the  humic  material  has  similar 
effects  on  CLLE  and  batch  LLE.  CLLE  sampling 
was  reproducible  and  suitable  for  extracting  non- 
polar  organics  from  water  samples  for  use  in  bio- 
logical testing.  (See  also  W88-07783)  (Author's  ab- 
stract) 
W88-07810 


BIOLOGICAL  TESTING  OF  WATERBORNE 
ORGANIC  COMPOUNDS, 

Cincinnati  Univ.,  OH.   Dept.   of  Microbiological 
and  Molecular  Genetics. 
J.  C.  Loper. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.   1987.  p  595-604,   1  tab,  40  ref. 

Descriptors:  "Water  pollution  effects,  "Organic 
compounds,  "Water  analysis,  "Pollutant  identifica- 
tion, Mutagenicity,  Toxicity,  Humic  acids,  Water 
quality. 

Increased  attention  to  the  possible  adverse  effects 
of  compounds  in  environmental  waters  has  been 
stimulated  not  only  be  detection  of  known  toxic 
chemicals  as  contaminants,  but  also  by  evidence 
for  the  presence  of  multiple  unknown  genotoxic 
compounds  among  waterborne  organics.  Of  nu- 
merous genetic  tests,  bacterial  mutagenicity  assays 
have  been  the  most  revealing.  Examples  are  dis- 
cussed which  show  that  <  10%  of  such  mutagens 
have  been  chemically  identified.  This  situation  is 
true  whether  the  studies  involved  surface  or 
groundwater,  industrial  wastes,  or  products  of  the 
chlorination  of  humic  acids.  Roles  of  mutagenicity 
testing  are  discussed  in  relation  to  evaluating  col- 
lection procedures,  examining  the  origin  and  fate 
of  mutagens,  guiding  chemical  fractionation  of  res- 
idue mixtures  for  compound  identification,  and  de- 
veloping criteria  of  water  quality.  (See  also  W88- 
07783)  (Author's  abstract) 
W88-07811 


CONCENTRATION,  FRACTIONATION,  AND 
CHARACTERIZATION  OF  ORGANIC  MUTA- 
GENS IN  DRINKING  WATER, 

National  Inst,  of  Public  Health  and  Environmental 
Hygiene,  Leidschendam,  The  Netherlands. 
H.  J.  Kool,  C.  F.  Van  Kreijl,  and  M.  Verlaan-de 
Vries. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  605-625,  10  fig,  1  tab,  28 
ref.  Netherlands  Cancer  Society  Grant  No.  RID 
80-1. 

Descriptors:  "Mutagens,  "Organic  compounds, 
"Water  analysis,  "Chlorination,  "Drinking  water, 
"Pollutant  identification,  Chemical  analysis, 
Resins. 


A  combination  of  Amberlite  XAD-4  and  XAD-8 
resins  is  very  suitable  for  concentrating  organic 
mutagens  (Ames  test  positive)  in  drinking  water. 
Fractionation  of  these  mutagenic  organic  drinking 
water  concentrates  with  the  aid  of  Sephadex  LH20 
revealed  that  organic  mutagens  showed  a  molecu- 
lar weight  in  the  range  of  100-300.  The  organic 
mutagens  were  able  to  induce  chromosomal  aber- 
rations in  Chinese  hamster  ovary  (CHO)  cells. 
Nitro  organics,  in  part,  were  shown  to  be  responsi- 
ble for  mutagenic  activity  in  organic  concentrates 
prepared  from  chlorinated  drinking  water  in  The 
Netherlands.  Finally,  results  strongly  indicate  that 
nitro  organics  (halogenated  or  not)  are  introduced 
and/or  activated  in  drinking  water  after  a  chlorine 
treatment.  (See  also  W88-07783)  (Author's  ab- 
stract) 
W88-07812 


NEGATIVE-ION  CHEMICAL  IONIZATION 
MASS  SPECTROMETRY  AND  AMES  MUTA- 
GENICITY TESTS  OF  GRANULAR  ACTIVAT- 
ED CARBON  TREATED  WASTE  WATER, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA.  San  Jose  Creek  Water  Quality  Lab. 
R.  B.  Baird,  J.  P.  Gute,  C.  A.  Jacks,  L.  B.  Neisess, 
and  M.  H.  Nellor. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  641-658,  9  fig,  4  tab,  29 
ref. 

Descriptors:  "Chemical  treatment,  "Wastewater 
treatment,  "Mass  spectrometry,  "Water  analysis, 
"Secondary  wastewater  treatment,  "Ames  test, 
"Activated  carbon,  "Toxicity,  Effluents,  Organic 
compounds,  Halides,  Chlorination,  Silver  nitrate, 
Chemical  reactions,  Mutagens. 

Granular  activated  carbon  (GAC)  removed  > 
70%  of  the  TA98  mutagenicity  from  secondary 
effluent  during  a  normal  6-week  cycle.  Negative- 
ion  chemical  ionization  (NICI)  gas  chromatogra- 
phy-mass  spectrometry  (GC-MS)  and  silver  nitrate 
derivatization  showed  that  removal  of  labile  organ- 
ohalides  paralleled  the  mutagen  removal,  consist- 
ent with  a  causal  relationship.  Chlorination  did  not 
consistently  increase  or  decrease  mutagenicity,  al- 
though NICI  showed  that  some  silver-reactive  or- 
ganohalides  were  reduced  and  others  were  formed 
during  chlorination.  Silver  reaction  formation  of 
additional  compounds  was  also  demonstrated  by 
NICI;  the  number  was  less  after  either  GAC  or 
chlorination.  Consistent  with  the  results,  it  was 
hypothesized  that  there  is  a  reservoir  of  halogenat- 
ed high  molecular  weight  material  that  can  yield 
smaller  electrophilics  and  that  GAC  is  effective  in 
removing  much  of  this  residue.  (See  also  W88- 
07783)  (Author's  abstract) 
W88-07814 


TECHNIQUES  FOR  THE  FRACTIONATION 
AND  IDENTIFICATION  OF  MUTAGENS  PRO- 
DUCED BY  WATER  TREATMENT  CHLORIN- 
ATION, 

Water  Research  Centre,  Marlow  (England). 
H.  Horth,  B.  Crathorne,  R.  D.  Gwilliam,  C.  P. 
Palmer,  and  J.  A.  Stanley. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  659-674,  6  fig,  1  tab,  16 
ref. 

Descriptors:  "Chemical  analysis,  "Mutagens, 
"Water  treatment,  "Water  analysis,  "Chlorination, 
"Pollutant  identification,  Humic  acids,  Salmonella, 
Chromatography,  High  performance  liquid  chro- 
matography, Resins,  Amino  acids. 

Byproducts  of  the  chlorination  of  treated  water, 
humic  acids,  and  amino  acids  were  shown  to  be 
mutagenic  to  Salmonella  typhimurium  strain 
TA100  in  the  fluctuation  test.  A  two-stage  frac- 
tionation procedure,  using  high-performance  liquid 
chromatography  (HPLC)  combined  with  the  fluc- 
tuation test,  was  developed.  A  comparison  of  the 
mutagenic  activity  of  extracts  of  water  taken  from 
a  treatment  works  before  and  after  final  chlorina- 
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tion  showed  that  only  the  sample  after  chlorination 
was  mutagenic  to  bacterial  strain  TA100.  A  two- 
stage  HPLC  fractionation  procedure  was  devel- 
oped and  produced  a  number  of  mutagenic  frac- 
tions from  the  XAD-2/ethyl  ether  extract.  This 
result  indicated  the  presence  of  several  mutagenic 
compounds.  Chlorination  of  humic  acids  and 
amino  acids  at  concentrations  and  conditions  that 
simulated  water  treatment  chlorination  produced 
mutagenic  XAD-2/ethyl  ether  extracts.  Com- 
pounds in  these  extracts  may,  therefore,  account 
for  some  of  the  activity  observed  in  drinking 
water.  Chlorination  of  individual  amino  acids 
showed  that  methionine,  tyrosine,  phenylalanine, 
tryptophan,  and  proline  produce  highly  mutagenic 
extracts.  HPLC  separation  of  the  extracts  of  chlor- 
inated tyrosine  and  phenylalanine  indicated  the 
presence  of  compounds  that  were  not  amenable  to 
analysis  by  GC-MS.  (See  also  W88-07783)  (Lantz- 
PTT) 
W88-07815 


NEW  METHODS  FOR  THE  ISOLATION  OF 
MUTAGENIC  COMPONENTS  OF  ORGANIC 
RESIDUALS  IN  SLUDGES, 

Cincinnati  Univ.  Medical  Center,  OH.  Dept.  of 
Environmental  Health. 
M.  W.  Tabor,  and  J.  C.  Loper. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  675-689,  5  fig,  2  tab,  22 
ref.  EPA  Contract  No.  CR810792. 

Descriptors:  •Pollutant  identification,  'Mutagens, 
•Organic  compounds,  *Water  analysis,  'Sludges, 
Wastewater  treatment,  Sodium  sulfate,  Bioassays, 
Salmonella. 

A  general  procedure  has  been  developed  for  the 
isolation  of  residue  organic  from  sewage  treatment 
plant  sludges  for  mutagenic  assessment.  The  proce- 
dure features  milling  the  sludge  with  anhydrous 
sodium  sulfate  to  a  homogeneous  powder,  sequen- 
tial extractions  of  the  powder  with  a  solvent  series 
from  nonpolar  to  polar,  and  bioassay  of  the  ex- 
tracted organics  via  the  Salmonella  microsomal 
mutagenicity  assay.  This  new  method  was  com- 
pared to  published  U.S.  EPA  procedures  and  sol- 
vent extraction  procedures  for  isolating  organics 
from  sludges.  Results  of  this  study  suggest  that 
both  published  procedures  either  destroyed  labile 
mutagens  in  sludges  or  caused  the  formation  of 
mutagenic  artifacts  during  the  isolations.  The  new 
procedure  features  gentle  isolation  conditions  and 
produces  a  homogeneous  sample  that  is  easily  ma- 
nipulated for  further  studies  to  isolate  mutagens  for 
chemical  and  biological  characterization.  (See  also 
W88-07783)  (Author's  abstract) 
W88-07816 


INVESTIGATING  THE  TOXICOLOGY  OF 
COMPLEX  MIXTURES  IN  DRINKING 
WATERS, 

Environmental     Protection     Agency,    Cincinnati, 
OH.  Toxicology  and  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07819 


DETERMINATION  OF  PHENOL  IN  RAW  AND 
POTABLE  WATERS  BY  HPLC  MULTI-ELEC- 
TRODE ELECTROCHEMICAL  DETECTION, 

North      West      Water      Authority,      Huntington 
W.T.W.,  Chester  CH3  6EA,  UK. 
P.  J.  Rennie,  and  S.  F.  Mitchell. 
Chromatographia  CHRGB7,  Vol.  24,  p  319-323, 
1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  *Raw  water,  •Potable  water,  •Chro- 
matography, *Water  analysis,  'Pollutant  identifica- 
tion, 'Phenols,  'High-performance  liquid  chroma- 
tography, 'Industrial  wastes,  Chemical  properties, 
Rivers,  Pollutants,  Multi-electrode  electrochemical 
detection.  Hydrogen  ion  concentration,  Elec- 
trodes. 

A  method  is  proposed  for  the  determination  of 
phenol  in  raw  and  potable  waters  using  multi- 
electrode  electrochemical  detection  HPLC  (high- 
performance  liquid  chromatography).  The  coulo- 


metric  efficiency  of  the  electrochemical  cell  to- 
gether with  an  ability  to  'screen  out'  other  electro- 
chemically  active  species  precludes  the  need  for 
trace  enrichment  concentration  techniques.  The 
development  work  leading  up  to  the  proposed 
method  is  discussed  with  reference  to  selection  of 
solvent  pH  and  electrode  potentials.  The  method 
has  a  limit  of  detection  of  0.034  micrograms/1 
phenol  and  a  total  standard  deviation  of  0.083 
micrograms/1  phenol  at  a  phenol  concentration  of 
1.048  micrograms/1  phenol  in  river  water.  (Au- 
thor's abstract) 
W88-07942 


OPTICAL  ABSORBANCE  OF  DISSOLVED  OR- 
GANIC MATTER  IN  NATURAL  WATER  STUD- 
IES USING  THE  THERMAL  LENS  EFFECT, 

Chemistry  Dept.,  Concordia  University,  1455  West 

de   Maisonneuve    Boulevard,    Montreal,    Quebec, 

Canada  H3G  1M8. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-07949 


SINGLE-LABORATORY  EVALUATION  OF 
METHOD  8080  -  ORGANOCHLORINE  PESTI- 
CIDES AND  PCBS, 

Acurex  Corporation,  Mountain  View,  CA  94039. 
V.  Lopez-Avila,  S.  Schoen,  and  J.  Milanes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-232591. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
August  1987.  237  p,  18  fig,  48  tab,  17  ref,  3  append. 
US  EPA  Contract  No.  68-03-3226.  Report  No. 
EPA/600/4-87/022. 

Descriptors:  'Pesticides,  'Polychlorinated  biphen- 
yls,  'Gas  chromatography,  'Chemical  analysis, 
'Pollutants,  Organic  matter,  Separation  tech- 
niques, Organochlorine  pesticides,  Liquid  wastes, 
Solid  wastes,  Soils,  Sediments. 

Method  8080  was  developed  for  the  determination 
of  certain  organochlorine  pesticides  (OCPs)  and 
polychlorinated  biphenyls  (PCBs)  in  liquids  and 
solids  including  soil,  sediments,  and  liquid  and 
solid  wastes.  Liquid  samples  are  extracted  accord- 
ing to  Method  3510  (separatory  funnel)  or  Method 
3520  (continuous  liquid-liquid  extractor)  and  solid 
samples  according  to  Method  3540  (Soxhlet  extrac- 
tion )  or  Method  3550  (sonication),  the  extracts  are 
concentrated,  fractionated  on  Florisil  and  the  frac- 
tions analyzed  by  gas  chromatography  (GC)  on 
packed  columns.  The  Method  8080  protocol  has 
been  evaluated  in  a  single  laboratory  on  actual  and 
simulated  wastes.  It  was  found  that  the  Florisil 
cleanup  method  is  problematic  when  both  OCPs 
and  PCBs  are  present;  a  cleanup  and  fractionation 
on  deactivated  silica  gel  is  more  advantageous. 
Sulfur  in  extracts  can  be  removed  with  tetrabuty- 
lammonium  sulfite.  Toxaphene  and  chlordane  pose 
special  problems  because  of  their  multiple-peak 
responses.  The  use  of  capillary  columns  instead  of 
packet  columns  in  the  GC  analysis  is  advantageous 
because  better  separations  are  obtained  for  com- 
plex samples  containing  combination  of  OCPs, 
PCBs,  and  other  organics.  The  Method  8080  pro- 
tocol was  revised,  and  several  features  were  added 
or  changed,  including  the  cleanup  and  fractiona- 
tion procedures  which  now  specify  deactivated 
silica  gel,  and  the  use  of  capillary  columns  instead 
of  packed  columns.  The  revised  protocol  was  eval- 
uated by  using  extracts  of  environmental  samples 
spiked  with  the  substances  of  interest  of  known 
concentrations.  The  precision  and  accuracy  results 
indicate  that  the  revised  Method  8080  can  be  reli- 
ably applied  to  the  determination  of  organochlor- 
ine pesticides  and  PCBs  in  liquid  and  solid  matri- 
ces. (Author's  abstract) 
W88-07962 


22  ref.  DOE  Contract  No.  W-31-109-Eng-38. 

Descriptors:  'Pollutant  identification,  'Radium  ra- 
dioisotopes, 'Water  analysis,  'Chemical  analysis, 
Soil  analysis,  Sediments,  Resins,  Statistical  analy- 
sis, Cation  exchange,  Least  squares  methods. 

The  naturally  occurring  concentrations  of  radium 
(226-Ra  and  228-Ra)  in  public  and  private  water 
supplies  have  been  studied  for  many  years.  Both 
general  surveys  and  local  studies  have  established 
the  geographical  regions  where  well  waters  exceed 
3  pCi/L.  In  general,  the  226-Ra  was  determined  by 
the  emanation  method,  while  the  228-Ra  was  de- 
termined from  the  beta  activity  of  the  228-Ac 
daughter.  The  retention  of  radium  on  a  normal 
cation  exchange  resin  depends  on  the  volume  and 
hardness  of  the  water,  as  well  as  the  flow  rate. 
Before  the  'Radium  Selective  Complexer'  was 
available,  other  resins  were  used  to  concentrate  the 
radium.  The  retention  of  radium  on  the  Radium 
Selective  Complexer  is  considerably  better  than  for 
the  Dowex  50  cation  exchange  resin.  In  fact,  the 
retention  on  as  little  as  10  ml  of  resin  was  equal  to 
that  for  200  ml  of  Dowex  50.  While  it  is  expected 
that  conditions  will  be  found  in  which  the  radium 
retention  will  be  reduced,  this  should  not  occur  for 
potable  waters.  The  accuracy  and  precision  of  the 
least  squares  radium  analysis  was  determined  by 
adding  known  amounts  of  226-Ra  and  228-Ra  to  20 
L  of  tap  water.  The  amounts  found  are  within 
normal  statistical  limits  of  the  amount  added.  It  is 
concluded  that  the  accuracy  of  this  method  can 
approach  +  or  -  2%  and  that  the  limit  of  sensitivi- 
ty is  about  0.5  pCi/L  for  226-Ra  and  228-Ra. 
(Lantz-PTT) 
W88-07965 


ROCKWELL  HANFORD  OPERATIONS  ENVI- 
RONMENTAL SURVEILLANCE:  ANNUAL 
REPORT,  CALENDAR  YEAR  1986, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07970 


IN  SITU  DETECTION  OF  ORGANICS, 

Lawrence  Livermore  National  Lab.,  CA. 
P.  F.  Daley,  F.  P.  Milanovich,  M.  Angel,  T.  Kulp, 
and  D.  Garvis. 

IN:  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP--25,   May    1987.   p   153-167,    11   fig,   3   ref. 

Descriptors:  'In  situ  tests,  'Pollutant  identification, 
'Organic  compounds,  Measuring  devices,  Water 
analysis,  Chemical  analysis,  Hydrogen  ion  concen- 
tration, Optical  instruments. 

A  portable,  remote,  chemical-sensing  technology 
based  on  optically  active  chemical  probes  (op- 
trodes),  fiber  optics,  and  advanced  phase-sensitive 
optical  detection  has  been  demonstrated.  The  latest 
generation  of  fiber  optic  instrument  and  complete 
data  acquisition  system  can  be  transported  by  i 
single  person  and  is  easily  modified  in  the  field  tc 
perform  different  sensing  tasks.  Two  optrodes  ar< 
described  in  detail:  a  reservoir  type  under  develop 
ment  for  analysis  of  halogenated  volatile  organic: 
and  a  polymer-coated  probe  for  pH.  The  extensior 
of  these  optrode  designs  to  other  applications  i: 
discussed.  (See  also  W88-07971)  (Author's  ab 
stract) 
W88-07976 


IMPROVED  METHOD  FOR  THE  SIMULTA- 
NEOUS DETERMINATION  OF  224-RA,  226-RA 
AND  228-RA  IN  WATER,  SOILS  AND  SEDI- 
MENTS, 

Argonne  National  Lab.,  IL. 

H.  F.  Lucas. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011415. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  CONF-8704 123-2,  (1987).  7  p,  3  tab, 
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CHANGES  OF  WATER  TEMPERATURE,  PH 

DISSOLVED  OXYGEN,  INORGANIC  NITRO 

GEN,     AND     PHOSPHORUS     CONCENTRA 

TIONS   IN   FLOWING   IRRIGATION   WATEI 

ON  PADDY  SURFACE, 

First  Laboratory  of  Soil  and  Fertilizer,  Environ 

ment  Div.,  Chugoku  Nat.  Agricultural  Experimen 

Station,  Fukuyama,  Hiroshima,  721  Japan. 

A.  Ito. 

Soil  Science  and  Plant  Nutrition,  Vol.  33,  No.  3, 

449-459,  1987.  6  fig,  2  tab,  7  ref. 
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Descriptors:  'Water  temperature,  *Fate  of  pollut- 
mts,  'Nutrients  removal,  'Hydrogen  ion  concen- 
iration.  'Dissolved  oxygen,  'Nitrogen,  'Phospho- 
rus, 'Flood  irrigation,  'Irrigation  water,  'Rice, 
Diurnal  distribution,  Water  quality,  Japan,  Self- 
purification. 

The  changes  in  the  quality  of  irrigation  water  were 
investigated  while  water  was  flowing  on  the  sur- 
face of  planted  and  bare  paddy  fields  during  the 
day  and  at  night.  The  temperature  and  pH  of  the 
water  on  the  surface  of  the  planted  field  increased 
with  the  flowing  process  in  the  daytime,  during  the 
Early  growth  stage  of  the  rice  plant,  but  varied 
very  little  after  the  middle  growth  stage  as  a  result 
of  shading  by  rice  plants.  In  the  bare  field,  the 
water  temperature  usually  increased  while  water 
was  flowing,  throughout  the  growth  period  of  the 
rice  plant.  At  night,  the  temperature  of  the  flowing 
water  decreased  in  both  fields  and  the  pH  changed 
little  during  the  flowing  process.  The  concentra- 
tion of  dissolved  oxygen  in  the  flowing  water 
increased  when  enough  sunlight  reached  the  sur- 
face of  both  the  planted  and  the  bare  field.  In  the 
planted  field  shaded  by  rice  plants  and  at  night,  the 
amount  of  oxygen  dissolved  changed  little  while 
water  was  flowing.  The  contents  of  ammonium 
and  total  inorganic  nitrogen  in  the  flowing  water 
decreased  on  the  surface  of  both  fields  during  the 
day  and  at  night.  In  the  planted  field,  the  rates  of 
decrease  of  the  ammonium  nitrogen  content  during 
the  flowing  process  at  150  m  varied  from  20  to 
38%  in  the  daytime  and  from  8  to  37%  at  night.  In 
the  bare  field,  the  average  rate  of  decrease  of  the 
content  of  ammonium  nitrogen  was  76%  in  the 
daytime  and  20%  at  night.  The  amount  of  inorgan- 
ic phosphorus  in  the  water  decreased  while  water 
was  flowing  on  the  surface  of  the  paddy  fields.  The 
rates  of  decrease  of  the  amount  of  inorganic  phos- 
phorus were  more  or  less  the  same  between  day 
and  night  in  both  the  planted  and  the  bare  fields. 
(Author's  abstract) 
W88-06827 


LONG-TERM  SURVIVAL  OF  ESCHERICHIA 
COLI  IN  RIVER  WATER, 

Dept.  of  Biological  Sciences,  Univ.  of  Warwick, 

Coventry  CV47AL,  UK. 

K  P.  Flint. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

63,  No.  3,  p  261-270,  September  1987.  5  fig,  1  tab, 

28  ref. 

Descriptors:  'Bacteria,  'Survival,  'Coliforms, 
'Plasmids,  'Competition,  'Microbiological  studies, 
'Riparian  waters,  'Water  temperature,  Population 
density,  Autoclaves,  Filtration,  Antiobiotics,  Defi- 
cient nutrients,  Starvation. 

Escherichia  coli  introduced  into  autoclaved  fil- 
tered river  water  survived  for  up  to  260  d  at 
temperatures  from  4  to  25  C  with  no  loss  of 
viability.  Survival  times  were  less  in  water  which 
was  only  filtered  through  either  a  Whatman  filter 
paper  or  a  0.45  micrometer  Millipore  filter  or  in 
untreated  water,  suggesting  that  competition  with 
the  natural  microbial  flora  of  the  water  was  the 
primary  factor  in  the  disappearance  of ( the  intro- 
duced bacteria.  Survival  was  also  dependent  upon 
temperature  with  survival  at4C>15C>25C 
>  37  C  for  any  water  sample.  Direct  counts 
showed  that  bacterial  cells  did  not  disappear  as  the 
viable  count  decreased.  The  possession  of  the  anti- 
biotic resistance  plasmids  Rldrd-19  or  R 144-3,  did 
not  enhance  survival  nor  cause  a  faster  rate  of 
decay,  indicating  that  the  metabolic  burden  im- 
posed by  a  plasmid  was  not  a  factor  in  survival 
under  starvation  conditions.  There  was  no  evi- 
dence of  transfer  of  either  plasmid  at  15  C  or  of 
loss  of  plasmid  function  during  starvation.  (Au- 
thor's abstract) 
W88-06834 


FREQUENCY  OF  ERWINIA  CAROTOVORA  IN 
THE  ALYTH  BURN  IN  EASTERN  SCOTLAND 
AND  THE  SOURCES  OF  THE  BACTERIUM, 

Scottish     Crop     Research     Inst.,      Invergowrie, 

Dundee  DD2  5DA,  UK. 

M.  C.  M.  Perombelon,  and  L.  J  Hyman. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

63,  No.  4,  p  281-291,  October  1987.  2  fig,  7  tab,  30 


ref. 


Descriptors:  'Pathogenic  bacteria,  'Coliforms, 
'Microbiological  studies,  'Nonpoint  pollution 
sources,  'Path  of  pollutants,  'Riparian  waters, 
•Population  density,  'Contamination,  'Water  pol- 
lution sources,  'Potatoes,  Water  temperature, 
Scotland,  Spatial  distribution,  Bacteria. 

Contamination  of  the  Alyth  Burn  by  Erwinia  caro- 
tovora  was  monitored  monthly  over  2  years  at  nine 
sites  spread  over  a  distance  of  ca  20  km.  The 
bacterium  was  detected  only  once  in  the  upper 
reaches  of  the  river  where  it  flows  in  uninhabited 
moorland  but  frequency  of  detection  and  contami- 
nation level  tended  to  increase  progressively  as  the 
river  flowed  through  the  middle  reaches  mostly  in 
grassland  to  the  lower  reaches  in  arable  land  where 
the  bacterium  was  almost  always  present.  Erwinia 
populations  rose  from  <  100  cells/L  before  May 
to  frequently  >  1000  but  <  10000  cells/L  thereaf- 
ter at  sites  in  the  arable  land  zone.  A  similar 
pattern  was  found  in  the  grassland  zone  except  that 
erwinia  numbers  were  lower.  Erwinia  numbers  at 
one  site  in  the  arable  land  zone  were  positively  and 
negatively  correlated  with  the  river  water  temper- 
ature and  flow  rate  respectively  when  there  was  a 
1  month  lag  between  the  environmental  data  and 
the  population  recorded.  More  than  80%  of  iso- 
lates tested  were  E.  carotovora  subsp.  carotovora. 
Water  from  field  drains  in  arable  fields,  especially 
those  recently  planted  with  potatoes,  was  frequent- 
ly contaminated  by  E.  carotovora,  with  numbers 
and  a  temporal  pattern  similar  to  those  of  the 
Alyth  Burn.  Drainage  water  from  non-arable  fields 
was  rarely  contaminated.  Infected  and  rotting  po- 
tatoes deposited  in  rivers  temporarily  contaminat- 
ed the  water.  Survival  of  E.  carotovora  in  dilute 
phosphate  buffer  was  greater  at  pH  5.7  than  at  pH 
7.7  and  they  survived  for  at  least  10  d  in  river 
water.  (Author's  abstract) 
W88-06835 


SPECIFIC  IDENTIFICATION  OF  SYNTHETIC 
ORGANIC  CHEMICALS  IN  RIVER  WATER 
USING  LIQUID-LIQUID  EXTRACTION  AND 
RESIN  ADSORPTION  COUPLED  WITH  ELEC- 
TRON IMPACT,  CHEMICAL  IONIZATION 
AND  ACCURATE  MASS  MEASUREMENT  GAS 
CHROMATOGRAPHY-MASS  SPECTROME- 
TRY ANALYSES, 

North   Carolina  Univ.   at   Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06844 


PETROLEUM  HYDROCARBONS  IN  THE 
MARINE  BIVALVE  VENUS  VERRUCOSA:  AC- 
CUMULATION AND  CELLULAR  RESPONSES, 

Science  Dept.,  Univ.  of  Malta,  Msida,  Malta. 
V.  Axiak,  J.  J.  George,  and  M.  N.  Moore. 
Marine  Biology  MBIOAJ,  Vol.  97,  No.  2,  p  225- 
230,  February  1988.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Oil  pollution, 
'Hydrocarbons,  'Mollusks,  'Venus  verrucosa, 
'Bioaccumulation,  'Water  pollution  effects, 
'Crude  oil,  'Histology,  'Animal  physiology, 
'Animal  tissues,  'Toxicity,  Benthic  fauna.  Gills, 
Malta,  Tissue  analysis. 

Cellular  and  subcellular  responses  of  the  marine 
burrowing  bivalve  Venus  verrucosa  collected  from 
the  northeastern  coastline  of  Malta  from  January 
to  June  1985,  after  exposure  to  petroleum  hydro- 
carbons (PHC)  were  investigated.  After  long-term 
exposure  to  100  micrograms/L  of  water-accommo- 
dated fractions  (WAF)  of  crude  oil,  PHC  were 
found  to  accumulate  most  rapidly  in  the  digestive 
gland  and  then  in  the  gills,  with  saturation  levels 
being  reached  within  100  d  of  exposure  in  both 
cases.  PHC  accumulation,  both  in  the  mantle  and 
muscle  tissues,  was  more  gradual  and  consistent 
throughout  the  whole  exposure  period.  After  150  d 
of  exposure,  the  digestive  cells  of  the  digestive 
gland  were  significantly  reduced  in  height  (atro- 
phy) and  exhibited  reduced  lysosomal  membrane 
stability.  After  144  d  of  exposure  to  higher  concen- 
trations of  PHC  (820  and  420  micrograms/L),  sev- 
eral cytological  effects  were  recorded,  including 
an   increase   in   cell   volume   and   activity   of  gill 


mucocytes  as  well  as  in  the  number  of  hacmocytcs 
in  gill  blood  sinuses.  There  was  also  evidence  of 
damage  to  the  epithelial  lining  of  the  foot,  stomach 
and  style  sac  and  marked  atrophy  of  the  digestive 
cells  of  the  digestive  gland.  (Author's  abstract) 
W88-06848 


TRACE  METAL  CONCENTRATIONS  IN  MUS- 
SELS: COMPARISON  BETWEEN  ESTUARINE, 
COASTAL  AND  OFFSHORE  REGIONS  IN  THE 
SOUTHEASTERN  NORTH  SEA  FROM  1983  TO 
1986, 

Institut  fur  Hydrobiologie  und  Fischereiwissens- 
chaft,  Zeiseweg  9,  D-2000  Hamburg  50,  Federal 
Republic  of  Germany. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06862 


SWELL  MODEL  OF  THE  GERMAN  BIGHT, 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 
J.  W.  Dippner. 

Coastal  Engineering  COENDE,  Vol.  11,  No.  5/6, 
p  527-538,  December  1987.  6  fig,  16  ref. 

Descriptors:  'Bights,  'Water  currents,  'Waves, 
'Water  circulation,  'Mathematical  models, 
'Model  studies,  'Path  of  pollutants,  'Tidal  cur- 
rents, Mathematical  equations,  Mathematical  stud- 
ies, German  Bight,  Momentum  transfer,  Energy 
dissipation,  Wave  action,  Fate  of  pollutants,  Sur- 
face pollutants. 

A  numerical  model  was  used  to  investigate  the 
contribution  of  wave-induced  currents  to  the  tidal 
residual  circulation  in  the  German  Bight.  The  mo- 
mentum transfer,  by  swell  decaying  to  the  mean 
circulation,  is  calculated  including  wave-current 
interaction  without  refraction.  The  model  couples 
deep-water  and  shallow-water  energy  dissipation 
mechanisms  such  as  wave  attenuation  and  wave 
breaking.  The  model  computes  wave  set-up,  wave 
set-down  and  a  longshore  current.  The  pure  wave- 
induced  circulation  is  calculated,  and  also  the  re- 
sidual circulation  due  to  the  interaction  between 
waves  and  tide.  The  results  suggest  that  the  wave- 
induced  currents  can  be  neglected  for  the  calcula- 
tion of  transport  of  near-surface  pollutants.  (Au- 
thor's abstract) 
W88-06864 


FATE  OF  ORGANIC  CARBON  AND  NITRO- 
GEN IN  EXPERIMENTAL  MARINE  SEDI- 
MENT SYSTEMS:  INFLUENCE  OF  BIOTUR- 
BATION  AND  ANOXIA, 

Odense  Univ.  (Denmark).  Biological  Inst. 

E.  Kristensen,  and  T.  H.  Blackburn. 

Journal  of  Marine  Research  JMMRAO,  Vol.  45, 

No.  1,  p  231-257,  February  1987.  10  fig,  6  tab,  52 

ref. 

Descriptors:  'Organic  carbon,  'Nitrogen,  'Fate  of 
pollutants,  'Marine  sediments,  'Sediments,  'Detri- 
tus, Bioturbation,  Anoxia,  Decomposition,  Miner- 
alization, Sediment-water  interfaces,  Nitrification, 
Denitrification,  Degradation. 

The  decay  rate  of  particulate  organic  carbon 
(POC)  and  nitrogen  (PON)  was  followed  during 
94  days  in  three  homogenized  sediment  micro- 
cosms: (1)  with  a  natural  density  of  the  polychaete 
Nereis  virens  (NOx-cores);  (2)  defaunated,  with  an 
aerobic  water  phase  (Ox-cores);  and  (3)  defaunat- 
ed, with  an  anaerobic  water  phase  (An-cores).  In 
all  cores  there  was  a  marked  preferential  mineral- 
ization of  PON  compared  to  POC.  The  presence  of 
Nereis  increased  the  net  decomposition  of  POC 
and  PON  2.6  and  1.6  times  relative  to  Ox-cores. 
Ventilation  of  burrow  structures  by  the  worms 
increased  the  flux  of  02,  TC02  and  DIN  across 
the  sediment-water  interface  2.5-3.5  times.  This 
significantly  decreased  the  pore  water  concentra- 
tions of  TC02  and  DIN.  Similarly,  nitrification 
and  denitrification  were  stimulated  2.3-2.4  times 
due  to  nereid  activity.  Oxygen  did  not  increase 
organic  degradation;  in  fact,  the  decay  of  POC  and 
PON  was  faster  in  An-  than  OX-cores,  1.5-1.6  and 
1.2  times,  respectively.  Sulfate  reduction,  measured 
at   the  end   of  the   experiment,   was   low   in    the 
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aerobic  NOx-  and  Ox-cores  relative  to  An-cores. 
Net  ammonium  production  measured  at  the  end  of 
the  experiment  agreed  with  the  mean  loss  of  PON 
for  Ox-  and  An-cores,  but  was  low  for  NOx-cores, 
suggesting  that  a  high  ON  substrate  was  being 
degraded  in  these  cores  at  the  end.  An  empirical 
model  describing  the  temporal  decay  pattern  of 
POC  and  PON  is  presented:  the  detritus  in  all 
cores  were  initially  composed  of  two  fractions 
(similar  C:N);  a  readily  degradable  and  a  low  de- 
gradable  fraction.  A  substantial  part  of  the  degrad- 
able fraction  in  NOx-cores  was  used  during  the 
experiment,  with  nitrogen  being  mineralized  pref- 
erentially. The  mean  ON  molar  ratio  of  detritus 
was  5.9,  compared  to  a  value  of  15.5  determined  at 
the  end.  The  Ox-  and  An-cores,  however,  showed 
similar  C:N  ratios  for  the  detritus  used  during  the 
experiment  (3.7  and  4.8)  and  that  measured  at  the 
end  (4.2  and  4.6).  Presumably  not  all  the  low  C:N 
detritus  had  yet  been  mineralized  in  these  cores  at 
the  end  of  the  experiment.  (Author's  abstract) 
W88-06865 


RELATIVE  MOBILITY  OF  RADIOACTIVE 
TRACE  ELEMENTS  ACROSS  THE  SEDI- 
MENT-WATER INTERFACE  IN  THE  MERL 
MODEL  ECOSYSTEMS  OF  NARRAGANSETT 
BAY, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland). 

P.  H.  Santschi,  M.  Amdurer,  D.  Adler,  P.  O'Hara, 
and  Y.-H.  Li. 

Journal  of  Marine  Research  JMMRAO,  Vol.  45, 
No.  4,  p  1007-1048,  November  1987.  9  fig,  4  tab,  63 
ref.  NSF  Grant  OCE  81-11953.  NOAA  Grant 
NARAD  00016.  EPA  Grant  806072020. 

Descriptors:  *Fate  of  pollutants,  *Narragansett 
Bay,  'Radioactive  tracers,  'Tracers,  *Path  of  pol- 
lutants, *Trace  elements,  *Sediment-water  inter- 
faces, *Coastal  waters,  *Bays,  Radioactive  trace 
elements,  Heavy  metals,  Ecosystems,  Cesuim, 
Cobalt,  Manganese,  Zinc,  Ten,  Iron,  Mercury, 
Chromium. 

The  'mobilities'  of  radioactive  trace  elements 
across  the  water  sediment  boundary  of  a  coastal 
marine  ecosystem  were  investigated.  The  studies 
included  chemical  speciation  experiments  of  the 
solution  and  solid  phases,  and  as  verification  ex- 
periments in  controlled  model  ecosystems.  The 
latter  included  backdiffusion  experiments  under 
oxic  and  anoxic  conditions  and  experiments  with 
artificially  increased  sediment  resuspension  rates. 
The  backdiffusion  of  Cs,  Mn,  Co,  and  Zn  radio- 
tracers across  the  sediment-water  interface  into 
oxic  waters  and  of  Mn  and  Co  radiotracers  into 
anoxic  waters  was  predicted  from  laboratory  ex- 
periments. The  removal  from  the  water  and  the 
partial  immobilization  in  the  sediments  of  Cs,  Zn, 
and  Cd  tracers,  during  anoxic  conditions,  agreed 
with  results  from  selective  leaching  experiments  of 
surface  sediments  with  dithionite-citrate  solution,  a 
mild  reducing  agent  which  can  reprecipitate  liber- 
ated metals  as  sulfides.  Radioisotopes  of  particle- 
reactive  elements  (Sn,  Fe,  Hg,  and  Cr)  were  in- 
volved in  the  dynamic  cycle  of  colloid  formation 
and  aggregation  in  the  water  column  and  sedi- 
ments. To  extend  the  information  on  nuclide  be- 
havior gained  from  radiotracer  methods  to  stable 
trace  elements,  stable  metals  were  added  to  one 
tank.  The  removal  rates  and  extent  of  uptake  by 
suspended  particles  of  radiotracers  and  their  stable 
metal  counterparts  in  the  water  column  were  simi- 
lar. Increased  resuspension  rates  without  concomi- 
tant increased  bioturbation  rates  had  only  small 
effects  on  removal  rates  of  the  radiotracers.  Sedi- 
ment profiles  of  the  tracers  revealed  both  seasonal 
and  element-specific  differences  in  mobility  near 
the  sediment  interface.  Se  and  Cr  nuclides,  which 
were  added  in  different  oxidation  states  to  different 
tanks,  showed  that  the  higher  oxidation  state  forms 
are  removed  more  slowly  from  the  water  column 
than  the  lower  oxidation  state  forms.  (Author's 
abstract) 
W88-06868 


SIMULTANEOUS  EXPOSURE  OF  ENGLISH 
SOLE  (PAROPHRYS  VETULUS)  TO  SEDI- 
MENT-ASSOCIATED XENOBIOTICS:  PART  2- 


CHRONIC  EXPOSURE  TO  AN  URBAN  ESTU- 
ARINE  SEDIMENT  WITH  ADDED  H3- 
BENZO(A)PYRENE  AND  C14-POLYCHLORI- 
NATED  BIPHENYLS, 

Environmental  Conservation  Division,  Northwest 
and  Alaska  Fisheries  Center,  2725  Montlake  Boule- 
vard East,  Seattle,  Washington  981 12. 
J.  E.  Stein,  T.  Horn,  E.  Casillas,  A.  Friedman,  and 
U.  Varanasi. 

Marine  Environmental  Research  MERSDW,  Vol. 
22,  No.  2,  p  123-149,   1987.  6  fig,  4  tab,  42  ref. 

Descriptors:  'Hydrocarbons,  'Polychlorinated  bi- 
phenyls,  'Path  of  pollutants,  'Fish,  'Estuarine 
sediments,  'Bioaccumulation,  Fate  of  pollutants, 
Sediments,  Aromatic  compounds,  Benthic  fauna, 
Sole,  Aquatic  animals,  Metabolites,  Metabolism, 
Radioisotopes,  Radioactive  tracers. 

Using  various  chemical  analytical  techniques  such 
as  GC  analyses  of  liver  and  HPLC/fiuorescence 
analyses  of  bile,  it  was  demonstrated  that  aromatic 
hydrocarbons  (AHs)  and  polychlorinated  biphen- 
yls  (PCBs)  deposited  in  an  urban  (test)  sediment  by 
natural  processes  were  bioavailable  to  a  benthic 
flatfish,  English  sole  (Parophrys  vetulus). 
Benzo(a)pyrene  (BaP)  labelled  with  tritium  and  C- 
14  labelled  PCBs  were  also  added  to  the  test 
sediment  to  compare  the  uptake  and  metabolism  of 
BaP  to  that  of  PCBs  by  the  sole.  The  amount  of 
BaP  metabolized  to  reactive  metabolites  was  great- 
er than  that  for  PCBs,  even  though  the  concentra- 
tion of  C14-PCBs  in  the  liver  of  test  sole  was  five 
times  as  great  as  that  of  H3-BaP.  Trace  amounts  of 
H3-BaP  were  also  added  to  the  reference  sediment 
to  determine  how  simultaneous  exposure  of  Eng- 
lish sole  to  those  contaminants  already  present  in 
the  test  sediment  affected  the  metabolism  and  dis- 
position of  BaP;  formation  and  accumulation  of 
potentially  toxic  metabolites  of  a  carcinogenic  AH 
(BaP)  in  sole  liver  increased.  (Wood-PTT) 
W88-06870 


HEAVY  METAL  ABUNDANCES  IN  THE 
KANDY  LAKE-AN  ENVIRONMENTAL  CASE 
STUDY  FROM  SRI  LANKA, 

Department  of  Geology,  University  of  Peradeniya, 

Peradeniya,  Sri  Lanka. 

C.  B.  Dissanayake,  A.  M.  Rohana  Bandara,  and  S. 

V.  R.  Weerasooriya. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  10,  No.  2,  p  81-88,  1987.  10  fig,  3 

tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Lakes,  'Heavy  metals,  Metals,  Randy 
Lake,  Sri  Lanka,  Iron,  Vanadium,  Sulfates,  Lead, 
Cadmium,  Drinking  water. 

Randy  Lake,  located  in  the  heart  of  a  densely 
populated  city  of  120,000,  in  Sri  Lanka,  is  a  sink 
for  surface  runoff  and  for  domestic  and  industrial 
waste  matter  carried  by  effluent  canals.  The  lake  is 
also  a  source  of  drinking  water.  Heavy  metal  con- 
centrations were  determined  at  66  locations 
throughout  the  1000-meter  long  and  100-to-300- 
meter  wide  lake.  Total  iron  concentrations  aver- 
aged 130  microgram/liter,  which  does  not  exceed 
WHO  recommendations  for  drinking  water. 
Higher  Fe(++)  concentrations  were  found  off- 
shore; higher  total  iron,  onshore  near  the  drain 
inlets.  Concentrations  of  sulfates  (0  to  32  ppm) 
were  lowest  in  the  offshore  regions,  indicating 
more  reducing  conditions.  Vanadium  levels  (6  to 
32  microgram/liter)  increased  toward  offshore. 
Average  lead  and  cadmium  concentrations  were 
150  and  77  microgram/liter,  respectively.  Both 
were  higher  than  the  WHO  recommended  levels 
of  100  and  10  microgram/liter  for  lead  and  cadmi- 
um. Highest  concentrations  of  these  metals  were 
found  in  onshore  areas.  Although  some  of  the  iron 
and  vanadium  content  was  derived  from  natural 
geologic  sources,  lead  and  cadmium  pollution  was 
associated  with  zinc-based  small  industries  as  well 
as  vehicular  exhaust  in  the  case  of  lead.  (Cassar- 
PTT) 
W88-06877 


TRACE     ELEMENTS     IN     SURFACE     SEDI- 
MENTS OF  NAVARINO  BAY,  GREECE, 

Department    of   Geology,    University    of   Patras, 


Patras,  Greece. 

S.  P.  Varnavas,  A.  G.  Panagos,  and  G.  Laios. 
Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  10,  No.  3,  p  159-168,  1987.  13  fig,  2 
tab,  22  ref. 


Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Estuaries,  'Trace  elements,  'Heavy 
metals,  'Sediments,  Bays,  Navanno  Bay,  Greece, 
Metals,  Yalovas  River,  Xerias  River,  Wastewater 
pollution,  Zinc,  Copper,  Organic  matter,  Silicon, 
Aluminum,  Cobalt,  Nickel,  Tin,  Rubidium,  Yttri- 
um, Gallium,  Food-processing  wastes,  Municipal 
wastewater,  Spatial  distribution. 

The  distribution  and  sources  of  trace  elements  in 
Navarino  Bay  (Greece)  surface  sediments  were 
determined.  Highest  concentrations  of  these  sub- 
stances were  as  follows:  (1)  Zinc  and  copper,  352 
and  66  ppm,  respectively,  at  the  effluent  outfalls  of 
a  distillery  and  an  olive  oil  and  olive  kernel  factory 
at  the  port  of  Yalova;  (2)  Nickel,  151  ppm,  near  the 
town  of  Pylos;  this  was  attributed  to  weathering  of 
Ni-enriched  bauxite  deposits  rather  than  to  human 
activity;  (3)  Rubidium  and  yttrium,  234  ppm  and 
27  ppm,  respectively,  at  the  river  mouths;  (4)  Or- 
ganic matter,  6.38%,  near  Pylos,  derived  from 
domestic  sewage.  Aluminum  levels  were  1.2%  to 
6.3%,  decreasing  from  the  center  and  deepest  part 
of  the  bay,  except  for  high  levels  on  the  Sphaktiria 
coast.  Silicon  comprised  20-25%  of  the  sediment, 
lowest  on  the  eastern  coastline  of  Sphaktiria  and 
near  Pylos  and  highest  on  the  northern  coastline  of 
the  bay.  Cobalt  levels  (13-29  pm)  were  strongly 
correlated  with  Al  levels,  suggesting  a  common 
lithological  derivation.  Tin  levels  (2-5  ppm)  and 
gallium  levels  (17-19  ppm)  showed  very  little  spa- 
tial variation.  (Cassar-PTT) 
W88-06881 


APPLICATION  OF  A  CONTINUOUS  DISTRI- 
BUTION MODEL  FOR  PROTON  BINDING  BY 
HUMIC  ACIDS  EXTRACTED  FROM  ACIDIC 
LAKE  SEDIMENTS, 

J.  R.  Rhea,  and  T.  C.  Young. 

Environmental     Geology    and    Water     Sciences 

EGWSEI,  Vol.  10,  No.  3,  p  169-173,  1987.  3  fig,  2 

tab,     14    ref.    Clarkson    University    Grant    No. 

RP2237-LAMP. 

Descriptors:  'Acid  rain  effects,  'Fate  of  pollutants, 
'Lakes,  'Acidic  water,  'Humic  acids,  'Sediments, 
'Proton  binding,  Model  studies,  Cranberry  Pond, 
New  York. 

A  multiligand  distribution  model  was  applied  to 
the  study  of  proton  binding  characteristics  of 
humic  acids  extracted  from  sediments  of  an  acidic 
water  body  (pH  <5.0),  Cranberry  Pond,  New 
York.  The  model  characterized  a  class  of  proton 
binding  sites  by  mean  log  K  values  and  the  stand- 
ard deviations  of  log  K  values  about  the  mean. 
Average  dissociation  constants  identified  three 
ligand  classes:  Class  I,  a  highly  acidic  carboxyl 
group;  Class  II,  a  moderately  acidic  carboxyl 
group;  and  Class  III,  phenolic  groups.  Results 
compared  favorably  with  alkimetric  titration.  The 
model  accurately  predicted  proton  binding  by 
humic  acids  for  pH  values  in  the  range  3.5  to  10.0 
(Cassar-PTT) 
W88-06882 


SUSPENDED  SEDIMENT  TRANSPORT,  SEDI 
MENTATION,  AND  RESUSPENSION  IN  LAKE 
HOUSTON,  TEXAS:  IMPLICATIONS  FOB 
WATER  QUALITY, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Geology  anc 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-06883 


TRACE  ELEMENT  DISTRIBUTION  I> 
WATERS  OF  THE  NORTHERN  CATCHMEN1 
AREA  OF  LAKE  KINNERET,  NORTHER> 
ISRAEL, 

Geochemistry    Division,    Geological    Survey    o 

Israel,  30  Malkhe  Israel  Street,  Jerusalem  95501 

Israel. 

A.  Sandler,  I.  B.  Brenner,  and  L.  Halicz. 
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Sources  Of  Pollution — Group  5B 


Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  11.  No.  1,  p  35-44,  February  1988. 
4  fig,  3  tab,  24  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
sources,  *  Lakes,  'Trace  elements,  'Heavy  metals, 
Metals,  Lake  Kinneret,  Israel,  Water  quality, 
Jordan  River. 

Thirty-three  water  sources  in  the  Lake  Kinneret 
watershed  were  sampled  during  1978-1983.  With 
the  major  water  sources,  Dan  and  Banias  springs 
representing  background  values,  the  effects  of 
human  activity  was  evidenced  by  increases  in  trace 
element  concentrations  as  the  water  flows  through 
the  Hula  Basin  and  Jordan  River.  Concentrations 
of  major  elements  (those  occurring  at  levels  of 
<0.5  mg/liter)  with  respect  to  spatial  distribution 
stayed  within  narrow  ranges  and  had  small  tempo- 
ral fluctuations.  These  included  Ca,  Mg,  Na,  K, 
bicarbonate,  CI,  sulfate,  nitrate,  and  Si02.  On  the 
other  hand,  spatial  distribution  of  trace  element 
levels  (Al,  Ba,  Co,  Cr,  Cu,  Fe,  Mn,  Mo,  Ni,  Pb,  Sr, 
V,  and  Zn)  varied  by  3  orders  of  magnitude,  and 
temporal  variations  were  large  but  not  necessarily 
seasonal.  With  a  few  isolated  exceptions,  trace 
element  levels  did  not  exceed  criterial  levels  estab- 
lished for  drinking  and  irrigation  water.  Three 
main  sources  of  trace  elements  were  identified: 
industrial  effluents  from  the  town  of  Qiryat  She- 
mona,  fishpond  wastes,  and  drainage  from  re- 
claimed peat  soils.  South  of  the  Hula  Basin  the 
Jordan  River  becomes  more  aerated,  and  levels  of 
some  trace  metals  were  lower.  Factors  which 
could  increase  pollutant  loads  entering  Lake  Kin- 
neret are  increased  water  consumption,  recycling, 
influx  of  low  pH  and  Eh  effluents,  and  modifica- 
tion of  channel  morphology  in  the  final  segment  of 
the  Jordan.  (Cassar-PTT) 
W88-06884 


STUDY  OF  METAL  SORPTION/DESORPTION 
PROCESSES  ON  COMPETING  SEDIMENT 
COMPONENTS  WITH  A  MULTICHAMBER 
DEVICE, 

University  of  Technology  Hamburg-Harburg,  Eis- 

sendorferstrasse   38,   D-2100  Hamburg,   90,   West 

Germany. 

W.  Calmano,  W.  Ahlf,  and  U.  Forstner. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  11,  No.  1,  p  77-84,  February  1988. 

7  fig,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Bioconcentra- 
tion,  *Algae,  *Fate  of  pollutants,  'Measuring  in- 
struments, 'Sediments,  'Heavy  metals,  'Sorption, 
Kinetics,  Metals,  Cadmium,  Copper,  Manganese, 
Nickel,  Zinc. 

A  new  multichamber  device  was  developed  to 
study  sorption/desorption  reactions  of  metals  on 
different  competing  sediment  components  and  the 
influence  of  environmental  factors  on  these  reac- 
tions. The  system  consists  of  a  central  chamber 
connected  with  six  external  chambers  and  separat- 
ed by  0.45-micron-diameter  membranes.  The  diffu- 
sion kinetics  of  metals  between  the  single  chambers 
were  determined.  Equilibrium  was  attained  within 
24  hours.  Algal  cell  walls  (Scenedesmus  quadri- 
cauda),  bentonite,  aluminum  oxide,  manganese 
oxide,  quartz  powder.and  goethite  were  used  as 
model  sediment  components.  Determination  of 
metal  sorption  on  the  solid  phases  resulted  in  a 
significant  enrichment  on  the  algal  cell  walls,  par- 
ticularly for  Cu  and  Cd.  It  was  concluded  that 
sorption  depends  not  only  on  ion  exchange  but  also 
on  complexing  reactions  which  lead  to  relatively 
stable  surface  binding.  A  second  series  of  experi- 
ments investigated  the  effect  of  seawater  on  sedi- 
ment components  and  dredged  mud.  Cadmium  was 
remobilized  from  all  solid  components,  but  Cu  was 
not  remobilized  from  algal  cell  walls  and  bentonite. 
The  dominant  role  of  organic  substrates  in  the 
binding  of  metals  such  as  Cd  and  Cu  is  of  particu- 
lar relevance  for  the  transfer  of  these  elements  into 
biological  systems.  Even  relatively  small  percent- 
ages of  organic  substrates,  if  involved  in  metabolic 
processes,  may  constitute  a  major  pathway  by 
which  metals  are  transferred  within  the  food  chain. 
(Author's  abstract) 
W88-06885 


NITRATE  ENHANCEMENT  OF  NITRIFICA- 
TION DEPTH  IN  SEDIMENT/WATER  MICRO- 
COSMS, 

Oxford  Univ.  (England).  Soil  Science  Lab. 

J.  G.  Cooke,  and  R.  E.  White. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.  11,  No.  1,  p  85-94,  February  1988. 

8  fig,  30  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Streams,  'Nitrates,  'Sediments,  'Nitrifica- 
tion, Ammonia,  Model  studies,  Denitrification,  Ag- 
ricultural runoff,  Dissolved  oxygen. 

Laboratory  microcosms  were  used  to  study  nitro- 
gen transformations  in  the  sediments  from  the 
River  Dorn,  England,  which  drains  an  agricultural 
catchment.  Solutions  of  either  0.5  mmol/cu  dm 
calcium  nitrate  or  calcium  chloride  (control)  were 
passed  once  only  over  the  sediment  surface.  After 
5  days  incubation.Eh  in  the  nitrate  treatment  stabi- 
lized at  approximately  500  mV  at  5  mm  below  the 
water/sediment  interface,  and  285  mV  at  10  mm, 
whereas  in  the  chloride  treatment  Eh  was  -200  mV 
to  -250  mV  at  all  measured  depths  (5  mm  and 
below).  Inorganic  nitrogen  measurements  of  the 
sediment  profiles  showed  that  much  more  ammoni- 
um-N  was  being  lost  from  the  nitrate-treated  sedi- 
ment than  the  control.  It  is  believed  that  when 
nitrate  was  present  in  the  water,  the  combined 
processes  of  nitrate  diffusion  and  denitrification 
consumed  organic  matter,  thereby  allowing  dis- 
solved oxygen  to  diffuse  further  into  the  sediment. 
This  would  produce  a  greater  depth  of  nitrification 
and  more  ammonium  loss.  A  deterministic  model 
was  constructed  to  evaluate  the  hypothesis.  The 
model  stimulated  the  nitrate  and  ammonium  pro- 
files from  the  processes  of  diffusion,  denitrification, 
nitrification,  and  ammonification.  Kinetic  param- 
eters and  diffusion  impedance  factor  were  deter- 
mined from  independent  experiments.  This  model 
provided  reasonable  simulations  of  experimental 
data  obtained  from  an  additional  experiment, 
which  also  showed  that  peaks  in  denitrification  and 
nitrification  activity  were  offset  from  each  other 
by  2-3  mm,  and  that  they  migrated  down  the 
profile  with  increasing  incubation  time.  (Cassar- 
PTT) 
W88-06886 


VARIABILITY  OF  THE  METAL  CONTENT  OF 
FLOOD  DEPOSITS, 

Department   of  Geography,   State   University   of 
Utrecht,  The  Netherlands. 
H.  Lennaers,  C.  J.  Schouten,  and  M.  C.  Rang. 
Environmental     Geology     and     Water     Sciences 
EGWSEI,   Vol.    11,   No.    1,   p   95-106,   February 
1988.  7  fig,  7  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Industrial 
wastewater,  'Fate  of  pollutants,  'Flood  plains, 
'Heavy  metals,  ,  'Rivers,  Metals,  'Sediments, 
Meuse  River,  Geul  River,  Lead,  Zinc,  Cadmium, 
Copper,  Cobalt,  Chromium,  Nickel,  Soil  erosion. 

Fresh  flood  sediments  were  sampled  in  the  flood 
plains  of  the  River  Meuse,  with  a  catchment  area 
of  33,000  sq  km,  and  the  River  Geul,  with  a 
catchment  area  of  3,000  sq  km.  Both  rivers  have  a 
history  of  severe  metal  pollution,  especially  with 
zinc,  lead,  and  cadmium.  The  Geul  flows  into  the 
Meuse.  The  flood  deposits  of  both  rivers  were 
heterogenous  mixtures  of  contaminated  bottom 
sediments  and  clean  sediments  from  soil  erosion  on 
agricultural  cropland.  Sediment  was  also  derived 
from  highly  contaminated  stream  bank  deposits 
from  centuries-old  zinc  and  lead  mining  activity, 
especially  in  the  Geul  River.  Metals  in  the  Meuse, 
found  mostly  in  the  clay  fraction,  originated  from 
liquid  industrial  wastes.  Average  metal  concentra- 
tions (ppm)  in  the  Meuse  after  a  50-year  flood  were 
as  follows:  Pb,  220;  Zn,  832;  Cd,  7.6;  Cu,  71;  Co, 
20;  Cr,  37;  Ni,  38.  Metals  levels  (ppm)  in  the  Geul 
after  a  high  flood  were  as  follows:  Pb,  421;  Zn, 
1835;  Cd,  3.4;  Cu,  12;  and  no  Co,  Cr,  or  Ni 
detected.  Similar  measurements  (ppm)  in  Geul 
sediment  at  low  flow  were  as  follows:  Pb,  428;  Zn 
1382;  Cu,  4.1;  and  no  Cu,  Co,  Cr,  or  Ni  detected. 
The  positive  correlation  between  textural  composi- 
tion, organic  matter  content,  and  heavy  metal  con- 
centration which  is  often  reported  was  not  ob- 
served in  this  study.  Normalization  of  the  metal 


content  was  not  possible.  Metals  concentrations  in 
sediments  decreased  along  the  length  of  the  Geul, 
reflecting  the  point  source  of  the  pollution,  the 
upstream  metal  mines.  No  clear  pattern  of  metal 
level  decrease  was  seen  in  Meuse  sediments  be- 
cause many  industrial  effluents  are  discharged 
throughout  the  river  course.  (Cassar-PTT) 
W88-06887 


SEASONAL  VARIATIONS  IN  THE  LOOSELY 
SORBED  PHOSPHORUS  FRACTION  OF  THE 
SEDIMENT  OF  A  SHALLOW  AND  HYPEREU- 
TROPHIC  LAKE, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 

M.  Sondergaard. 

Environmental     Geology     and     Water     Sciences 

EGWSEI,  Vol.   11,  No.    1,  p   115-121,  February 

1988.  5  fig,  2  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Lakes,  'Phosphorus,  'Sediments,  'Seasonal 
variation,  Lake  Sobygaard,  Denmark,  Absorption, 
Eutrophic  lakes,  Shallow  lakes,  Lake  sediments, 
Hydrogen  ion  concentration. 

Loosely  adsorbed  phosphorus  (AP)  was  shown  to 
constitute  much  of  the  total  phosphorus  in  the  P- 
rich  near-surface  sediments  of  Lake  Sobygaard, 
Denmark.  The  small,  hypereutrophic  lake  with  0.4 
sq  km  area  and  mean  depth  of  1  m  had  total 
phosphorus  levels  of  0.2-0.8  mg/liter  in  water  and 
up  to  12  mg/g  DW  in  the  surface  sediment.  Con- 
centrations (in  mg/g  DW)  of  AP  were  0.2  in 
winter  to  <2  in  summer.  Most  of  the  seasonal 
variation  occurred  in  the  upper  few  cm  of  sedi- 
ment. During  the  summer,  intense  photosynthetic 
activity  caused  pH  elevations  to  10-11  in  the  water 
column  and  to  9-10  in  pore  water.  Winter  pH  was 
about  8  in  the  water  column  and  7.5-8.5  in  the 
sediment.  This  pH  increase  was  associated  with  the 
AP  levels.  (Cassar-PTT) 
W88-06889 


ACCUMULATION,  DEGRADATION  AND  BIO- 
LOGICAL EFFECTS  OF  LINDANE  ON  SCEN- 
EDESMUS OBLIQUUS  (TURP.)  KUTZ, 

Research   Institute  of  Environmental   Chemistry, 

Academic  Sinica,  Beijing,  China. 

For  primary   bibliographic  entry  see   Field   5D. 

W88-06899 


VERTICAL  NUTRIENT  TRANSPORT  AND  ITS 
EFFECTS  ON  EPILIMNETIC  PHOSPHORUS 
IN  FOUR  CALCAREOUS  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-06904 


HEAVY  METALS  IN  MARINE  NEMERTEANS, 

Liverpool  Univ.  (England).  Dept.  of  Biology. 
E.  G  McEvoy. 

Hydrobiologia  HYDRB8,  Vol.  156,  p  135-143,  Jan- 
uary 4,  1988.  6  fig,  6  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Bio,  'Bioaccu- 
mulation,  'Heavy  metals,  'Nemerteans,  Marine  en- 
vironment, Metals,  Lead,  Cadmium,  Zinc,  Heter- 
onemertea,  Hoplonemertea,  Llandudno,  Wales, 
Scilly  Isles,  Invertebrates,  Seasonal  variation, 
Tissue  analysis. 

Accumulation  of  heavy  metals  by  two  species  of 
eulittoral  nemerteans,  Lineus  ruber  (Heteronemer- 
tea)  and  Amphiporus  lactifloreus  (Hoplonemertea) 
varied  seasonally  and  between  species.  Total  body 
burdens  of  metals  (expressed  as  microgram/gram 
dry  weight)  measured  monthly  over  a  12-month 
period  in  Lineus  ruber  collected  off  the  coast  at 
Llandudno,  Wales,  were  as  follows:  lead,  17.4-38.7; 
cadmium,  8.2-9.4;  and  zinc,  725-800.  For  Amphi- 
porus lactifloreus  at  the  same  site,  lead,  46.3-53.7; 
cadmium,  7.7-9.6;  and  zinc,  260-285.  Mean  total 
body  burdens  of  metals  (expressed  as  microgram/ 
gram  dry  weight)  in  nemerteans  collected  off  the 
Scilly  Isles  (two  samplings)  were  as  follows: 
Lineus  ruber-lead,  0.1;  cadmium,  0.35;  and  zinc, 
80.5;  Amphiporus  lactifloreus-lead,  0.12;  cadmi- 
um,  1.25;  and  zinc,  47.  To  differentiate  between 
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metal  absorbed  on  surface  mucus  and  metal  ab- 
sorbed in  body  tissues,  the  organisms  were  im- 
mersed in  iminodiacetic  acid  coupled  to  epoxy- 
activated  Sepharose  6B  (40-100  micron  diameter). 
(Cassar-PTT) 
W88-06909 


NITRATE    DEPLETION    IN    THE    RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06919 


BIODEGRADATION  DATA  EVALUATION 
FOR  STRUCTURE/BIODEGRADABILITY  RE- 
LATIONS, 

Syracuse  Research  Corp.,  NY.  Center  for  Chemi- 
cal Hazard  Assessment. 

P.  H  Howard,  A.  E.  Hueber,  and  R.  S.  Boethling. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  1,  p,  January  1987.  8  tab, 
35  ref. 

Descriptors:  'Wastewater  treatment,  *Fate  of  pol- 
lutants, 'Structure/biodegradability  relations, 
•Biodegradation,  'Biological  treatment,  'Organic 
compounds,  'Organic  wastes,  Field  tests,  Grab 
samples,  Quantitative  analysis,  Chemical  proper- 
ties, Chemical  wastes. 

Previous  attempts  at  structure/biodegradability  re- 
lations (SBRs)  and  available  biodegradation  data 
are  reviewed  and  it  is  concluded  that  (1)  not 
enough  rate  data  on  large  numbers  of  chemicals 
are  available  to  develop  quantitative  SBRs  and  (2) 
attempted  qualitative  SBRs  have  suffered  from 
either  poor  documentation  of  the  biodegradation 
evaluation  or  they  have  used  limited  biodegrada- 
tion test  data.  Because  of  the  poor  reproducibility 
of  biodegradation  tests,  a  weight-of-evidence  eval- 
uation procedure  is  proposed.  A  system  for  collect- 
ing and  evaluating  biodegration  data  from  screen- 
ing tests,  biological  treatment  simulations,  grab 
sample  tests  and  field  studies  is  described  and 
study-specific  and  summary  biodegradability  codes 
in  combination  with  reliability  codes  are  developed 
that  can  be  used  for  structure/biodegradability  re- 
lations. (Author's  abstract) 
W88-06921 


REDUCTION  IN  BIOAVAILABILITY  OF  OR- 
GANIC CONTAMINANTS  TO  THE  AMPHI- 
POD  PONTOPOREIA  HOYI  BY  DISSOLVED 
ORGANIC  MATTER  OF  SEDIMENT  INTER- 
STITIAL WATERS, 

Great  Lakes  Environmental  Research  Laboratory, 
Ann  Arbor,  MI  48104. 

P.  F.  Landrum,  S.  R.  Nihart,  B.  J.  Eadie,  and  L.  R. 
Herche. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  1,  p  11-20,  January  1987.  3 
fig,  3  tab,  25  ref. 

Descriptors:  'Pesticides,  'Heavy  metals,  'Organic 
matter,  'Amphipods,  'Lakes,  'Polychlorinated  bi- 
phenyls,  'Bioavailability,  Interstitial  water,  Organ- 
ic compounds,  Humic  acids,  Hydrocarbons,  Ad- 
sorption, Great  Lakes,  Limnology. 

Dissolved  organic  matter  (DOM)  in  aquatic  sys- 
tems is  known  to  reduce  the  bioavailability  of 
heavy  metals.  Recent  studies  have  shown  similar 
reductions  in  bioavailability  of  organic  contami- 
nants. The  mechanism  for  reduction,  with  Aldrich 
humics,  was  to  reduce  the  freely  dissolved,  bioa- 
vailable,  xenobiotic  concentration  by  partitioning 
to  DOM.  This  mechanism  was  also  found  to  apply 
to  organic  contaminants  in  the  presence  of  DOM 
from  interstitial  waters.  A  reverse-phase  separation 
technique  was  used  to  measure  the  sorbed  xenobio- 
tic, and  by  difference  from  the  total,  the  freely 
dissolved  concentration  of  a  contaminant  permit- 
ting the  calculation  of  a  partition  coefficient.  Equi- 
librium partitioning  of  selected  polycyclic  aromat- 
ic hydrocarbon  and  polychlorinated  biphenyl  con- 
geners to  the  DOM,  in  interstitial  waters  from 
several  geographical  sources,  ranged  over  several 
orders  of  magnitude  for  a  single  compound.  The 
reduction  in  bioavailability  was  measured  by  re- 


duction in  the  conditional  uptake  rate  constant  for 
organic  xenobiotics  in  the  presence  of  DOM,  for 
the  amphipod  Pontoporeia  hoyi  (the  major  benthic 
invertebrate  in  the  Great  Lakes).  Reduction  in  the 
conditional  uptake  rate  constant  versus  controls 
was  used  to  calculate  a  biologically  determined 
partition  coefficient.  The  log  of  the  reverse-phase 
partition  coefficient  was  well  correlated  with  the 
log  of  the  biologically-determined  partition  coeffi- 
cient over  a  range  of  three  orders  of  magnitude  in 
measured  partition  coefficient  for  individual  com- 
pounds using  DOM  from  different  sources.  (Au- 
thor's abstract) 
W88-06922 


IN  SITU  VARIATIONS  IN  OYSTER  MUTAGE- 
NICITY AND  TISSUE  CONCENTRATIONS  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
C.  A.  Pittinger,  A.  L.  Buikema,  and  J.  O. 
Falkinham. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  1,  p  51-60,  January  1987.  5 
fig,  1  tab,  39  ref. 

Descriptors:  'Path  of  pollutants,  'Mutagenicity, 
•Oysters,  'Hydrocarbons,  'Bioaccumulation,  'Es- 
tuaries, 'Water  pollution  effects,  'Toxicity,  'Sal- 
monella, Gas  chromatography,  Dose-response 
studies,  Bioassay,  Chesapeake  Bay,  Comparison 
studies,  Tissue  analysis. 

Variations  in  oyster  mutagenicity  were  monitored 
in  a  series  of  in  situ  relocation  experiments  and 
compared  with  tissue  concentrations  of  polycyclic 
aromatic  hydrocarbons  (PAHs).  Oysters  (Crassos- 
trea  virginica)  were  relocated  among  three  rivers 
in  the  southern  Chesapeake  Bay  and  sampled  over 
a  2-week  exposure  period.  Extracts  of  oyster  tis- 
sues were  assayed  for  mutagenic  activity  by  the 
Salmonella  typhimurium  microsomal  test  and  ana- 
lyzed for  selected  PAHs  by  gas  chromatography. 
Oysters  relocated  to  the  polluted  Elizabeth  River 
(Norfolk,  VA)  from  a  pristine  site  (Ware  River, 
VA)  accumulated  mutagenic  activity  and  PAHs 
within  3  d  following  relocation.  Mutagenicity  in- 
creased over  a  14-d  period  while  tissue  levels  of 
most  PAHs  stabilized  or  declined  after  3  d.  Ex- 
tracts of  native  oysters  from  the  Elizabeth  River 
exhibited  comparable  levels  of  mutagenic  activity 
as  14-d  relocated  oysters.  In  elimination  experi- 
ments, PAH  levels  and  mutagenic  activity  of  Eliza- 
beth River  oysters  decreased  following  relocation 
to  the  Ware  River  and  were  not  detected  after  14 
d.  Regression  analyses  did  not  detect  a  significant 
association  between  slopes  of  mutagenicity  dose- 
responses  and  tissue  levels  of  PAHs.  Marginal  as- 
sociations with  numbers  of  Salmonella  reverants 
per  plate  were  detected  in  comparisons  with  sums 
of  PAH  tissue  levels,  and  with  tissue  levels  of 
benzofluoranthene.  (Author's  abstract) 
W88-06925 


PARAMETERIZATION  OF  PREDICTIVE 
FATE  MODELS:  A  CASE  STUDY, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

K.  H.  Reinert,  P.  M.  Rocchio,  and  J.  H.  Rodgers 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  2,  p  99-104.  February  1987. 
4  fig,  3  tab,  18  ref. 

Descriptors:  'Mathematical  models,  'Parametric 
hydrology,  'Herbicides,  'Prediction,  'Fate  of  Pol- 
lutants, 'Sediments,  Exposure  Analysis  Modeling 
System,  Endothall,  Reservoirs,  Costs,  Case  studies, 
Parameterization,  Aquatic  environment,  Organic 
pesticides. 

Accurate  prediction  of  chemical  fate  and  persist- 
ence using  general  aquatic  fate  models  requires 
model  parameterization,  i.e.,  the  determination  of 
site-specific  environmental  and  chemical  param- 
eters for  model  input.  The  capability  of  one  model, 
the  Exposure  Analysis  Modeling  System 
(EXAMS),  to  predict  the  fate  of  endothall,  an 
aquatic  herbicide,  in  a  reservoir  was  compared 
using  two  different  parameterization  methods.  The 
first  method,  limited  parameterization,  used  only 
literature    and    limited    field    data.    The    second 


method,  intensive  parameterization,  employed  lab- 
oratory, experimental  pool  and  field  data.  Differ- 
ences of  less  than  one  order  of  magnitude  were 
observed  among  the  endothall  fate  predictions 
from  EXAMS  in  this  reservoir  using  either 
method.  Predicted  endothall  aqueous  half-lives 
were  greater  than  the  observed  half-life  by  a  factor 
of  5  to  9.  Predicted  endothall  concentrations  in 
sediment  were  consistently  below  the  minimum 
detectable  level  (0.01  mg/kg)  for  endothall,  where- 
as endothall  concentrations  were  measured  in  res- 
ervoir sediments  in  the  field.  In  this  case,  the 
results  indicate  that  limited  parameterization  of 
EXAMS  provides  predictions  of  endothall  persist- 
ence that  are  as  accurate  as  those  provided  by 
intensive  parameterization,  thus  saving  time  and 
reducing  costs.  Limited  parameterization  produced 
relatively  accurate  predictions  in  this  study,  possi- 
bly because  only  one  fate  process,  biotransforma- 
tion, was  important.  For  chemicals  affected  by 
numerous  fate  processes,  the  errors  associated  with 
each  fate  process  input  could  significantly  affect 
the  accuracy  of  predictions.  (Author's  abstract) 
W88-06926 


DETERMINATION  OF  UPTAKE  RATE  CON- 
STANTS FOR  SIX  ORGANOCHLORINES  IN 
MIDGE  LARVAE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

T.  W.  Lohner,  and  W.  J.  Collins. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.   6,  No.  2,  p   137-146,   February 
1987.  2  fig,  3  tab,  30  ref. 

Descriptors:  'Bioassay,         'Bioaccumulation, 

'Midges,  'Absorption.  'Population  exposure, 
'Chlorinated  hydrocarbons,  'Organic  compounds, 
'Uptake  rates,  Invertebrates,  Organochlorines, 
Prediction,  Costs,  Pesticides,  Regression  analysis. 

Various  methods  are  used  to  measure  the  residue- 
forming  potential  of  organic  chemicals  in  aquatic 
organisms.  The  majority  of  these  studies  have  been 
conducted  with  fish  and  rely  on  the  determination 
of  steady-state  partitioning,  a  method  that  is  expen- 
sive, both  in  terms  of  time  and  analytical  cost.  The 
midge  (Chironomus  riparius)  is  readily  available, 
easily  cultured  and  provides  an  alternative  system 
with  which  to  study  chemical  uptake.  To  evaluate 
this  system,  the  uptake  rate  constants  of  six  organ- 
ochlorines were  determined  under  nonequilibrium 
conditions,  using  the  midge.  Uptake  rate  constants 
were  calculated  from  uptake  data  using  a  first- 
order  kinetic  expression.  Significant  correlations 
were  found  between  the  uptake  constants  of  the  six 
chlorinated  hydrocarbons  and  their  water  solubili- 
ty and  octanol/water  partition  coefficient  values. 
Multiplying  the  uptake  constants  by  their  molecu- 
lar weight  provided  values  that  were  highly  corre- 
lated with  log  octanol/water  partition  coefficients 
(r  squared  =  0.93)  and  log  aqueous  solubility  (t 
squared  =  0.97)  when  analyzed  by  linear  regres- 
sion. Using  the  midge,  uptake  constants  can  be 
determined  in  a  short  time  and  may  be  used  tc 
make  reliable  predictions  about  the  relative  pene 
trating  power  of  many  chemicals  in  aquatic  inver- 
tebrates (Author's  abstract) 
W88-06930 


FATE    AND    MOVEMENT    OF    AZAARENES 

AND  THEIR  ANAEROBIC  BIOTRANSFORMA 

TION    PRODUCTS    IN    AN    AQUIFER    CON 

TAM1NATED         BY         WOOD-TREATMEN1 

CHEMICALS, 

Geological  Survey,  Denver,  CO. 

W.  E.  Pereira,  C.  E.  Rostad,  D.  M.  Updegraff,  and 

J.  L.  Bennett. 

Environmental       Toxicology      and      Chemistrj 

ETOCDK,  Vol.  6,  No.  3,  p  163-176,  March  1987.  ( 

fig,  2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut 
ants,  'Azaarenes,  'Pollutants,  'Contamination 
'Sand  aquifers,  'Biotransformation,  'Groundwate 
pollution,  'Infiltration  rate,  Pond  sludges,  Chemi 
cal  degradation.  Nutrients,  On-site  investigations 
Partition  coefficients. 
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Infiltration  of  wastes  containing  creosote  and 
pentchlorophenol  from  surface  impoundments  at 
an  abandoned  wood-treatment  facility  near  Pensa- 
cola,  Florida,  resulted  in  contamination  of  the  un- 
derlying sand  and  gravel  aquifer.  Pond  sludges  and 
sediments  near  the  source  were  contaminated  with 
2-  to  5-ring  azaarenes  having  n-octanol/water  par- 
tition coefficient  values  of  from  2.0  to  5.6.  Howev- 
er, the  ground  water  contained  only  azaarenes  and 
their  oxygenated  and  methylated  derivatives 
having  n-octanol/water  partition  coefficient  values 
of  less  than  3.5.  These  compounds  also  were 
present  in  coal  tar-contaminated  ground  water  at 
site  near  St.  Louis  Park,  Minnesota.  Laboratory 
anaerobic  degradation  studies  and  on-site  observa- 
tions indicated  that  oxygenated  azaarenes  probably 
were  biotransformation  products  of  reactions  me- 
diated by  indigenous  microbial  populations.  Micro- 
bial N-methylation,  C-methylation  and  O-methyla- 
tion  reactions  are  reported  here  for  the  first  time. 
In  the  presence  of  nutrients  and  carbon  sources 
such  as  acetate  and  propionate,  all  azaarenes  stud- 
ies were  either  partial  or  completely  degraded. 
Evidence  for  the  microbial  degradation  of  azaar- 
enes in  ground  water  from  anaerobic  zones  is  pre- 
sented. Oxygenated  azaarenes  were  relatively  more 
water-soluble,  mobile  and  persistent  in  hydrogeolo- 
gic  environments.  (Author's  abstract) 
W88-06932 


MODELING  THE  IMPACT  OF  CONSERVA- 
TION TILLAGE  PRACTICES  ON  PESTICIDE 
CONCENTRATIONS  IN  GROUND  AND  SUR- 
FACE WATERS, 

AQUA    TERRA    Consultants,    Mountain    View, 

CA. 

A.  S.  Donigian,  and  R.  F.  Carsel. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  6,  No.  4,  p  241-250,  April  1987.  2 

fig,  8  tab,  34  ref. 

Descriptors:  "Cropland,  'Cultivated  land,  *Fate  of 
pollutants,  "Pesticide  residues,  'Groundwater  pol- 
lution, 'Tillage,  'Path  of  pollutants,  Surface 
runoff,  Pesticides,  Organic  carbon  distribution  co- 
efficient, Carbofuran,  Dicamba. 

To  analyze  the  environmental  fate  and  migration 
of  pesticides  applied  to  croplands  as  they  are  af- 
fected by  conservation  tillage  practices,  pesticide 
models  for  leaching  surface  water  and  ground 
water  were  selected  and  an  application  method 
was  developed.  Fourteen  different  pesticides  ap- 
plied to  corn  and  soybeans  were  analyzed  to  deter- 
mine probable  concentrations  in  ground  water  and 
surface  water  under  conventional  tillage,  reduced 
tillage  and  no  tillage  practices;  the  Lake  Erie  Basin 
was  the  study  site.  Surface  runoff  loadings  and 
concentrations  decreased  under  the  conservation 
tillage  scenarios,  but  ground  water  loadings  and 
concentrations  increased  as  a  result  of  the  de- 
creased runoff  and  increased  ground  water  re- 
charge. Reduced  tillage  decreased  surface  runoff 
loadings  and  concentrations  increased  as  a  result  of 
the  decreased  runoff  and  increased  ground  water 
recharge.  Reduced  tillage  decreased  surface  runoff 
loads  and  concentrations  by  about  50%  as  com- 
pared with  conventional  tillage,  and  no  tillage  re- 
sulted in  another  20%  reduction.  The  pesticides 
with  the  highest  surface  runoff  loads  and  concen- 
trations were  those  with  organic  carbon  distribu- 
tion coefficients  values  generally  less  than  200  ml/ 
g  and  root  zone  half-lives  greater  than  40  d.  For 
ground  water,  only  four  pesticides  demonstrated 
mean  annual  loadings  high  enough  to  require  esti- 
mation of  resulting  ground  water  concentrations. 
These  four  compounds  also  had  the  highest  surface 
loadings  and  are  characterized  by  organic  carbon 
distribution  coefficients  values  of  100  ml/g  or  less 
and  root  zone  half-lives  of  35  d  or  longer.  Ground 
water  concentrations  for  all  four  compounds  were 
low,,  with  carbofuran  showing  the  highest  concen- 
trations (approaching  1.0  ppb).  Next  was  dicamba, 
but  its  concentrations  were  four  to  five  orders  of 
magnitude  less.  Sensitivity  analyses  for  carbofuran 
indicated  that  the  concentrations  could  be  at  least 
one  order  of  magnitude  higher,  depending  on  as- 
sumptions related  to  decay  rate,  hydraulic  conduc- 
tivity and  other  hydrogeologic  parameters.  (Au- 
thor's abstract) 
W88-06936 


COMPARISON  OF  MODELS  THAT  DESCRIBE 
THE  TRANSPORT  OF  ORGANIC  COM- 
POUNDS IN  MACROPOROUS  SOIL, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  R.  Southworth,  K.  W.  Watson,  and  J.  L. 
Keller. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  251-257,  April  1987.  5 
fig,  1  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Model  studies,  'Hydraulic  models,  'Organic 
compounds,  'Soil  columns,  'Tracers,  'Pervious 
soils,  'Pores,  'Advection,  'Elution,  Advection- 
dispersion  models,  Chlorobenzenes,  Mathematical 
models,  Macropores. 

Experiments  were  conducted  on  an  intact  soil 
column  to  test  the  suitability  of  several  transport 
codes  in  describing  the  movement  of  reactive  or- 
ganic compounds  through  soil  containing  preferred 
flow  pathways  (macropores).  The  equilibrium- 
based  advection-dispersion  model  and  the  nonequi- 
librium  two-region/two-site  model  were  used  to 
describe  the  elution  of  a  nonretarded  tracer 
((14C)methanol)  and  two  retarded  tracers  (trich- 
lorobenzene  and  tetrachlorobenzene).  The  advec- 
tion-dispersion model  proved  adequate  in  describ- 
ing the  movement  of  the  nonreactive  tracer  but  it 
failed  to  describe  the  elution  of  the  hydrophobic 
organics.  The  organic  tracers  required  the  none- 
quilibrium  model  to  account  for  their  apparent 
rapid  movement.  The  two-site  model,  when  cali- 
brated to  the  trichlorobenzene  breakthrough  data, 
successfully  predicted  the  elution  of  tetrachloro- 
benzene. (Author's  abstract) 
W88-06937 


PCB  AVAILABILITY  ASSESSMENT  OF  RIVER 
DREDGING  USING  CAGED  CLAMS  AND 
FISH, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-06938 

ESTIMATING  SAMPLE  REQUIREMENTS 
FOR  FIELD  EVALUATIONS  OF  PESTICIDE 
LEACHING, 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-06943 


DIRECT  AND  INDIRECT  PHOTOLYSIS  OF 
WATER-SOLUBLE  AZODYES:  KINETIC 
MEASUREMENTS  AND  STRUCTURE-ACTIVI- 
TY RELATIONSHIPS, 

SRI   International,   Menlo   Park,   CA.   Chemistry 

Lab. 

W.  R.  Haag,  and  T.  Mill. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  6,  No.  5,  p  359-369,  May  1987.  4 

fig,    6    tab,    28    ref.    EPA    Contract    68-02-3968, 

Versar,  Inc.  subcontract  867.1. 

Descriptors:  'Fate  of  pollutants,  'Dyes,  'Water 
properties,  'Chemical  properties,  'Photolysis, 
'Azodyes,  Photoactivation,  Chemical  reactions, 
Ion  exchange,  Organic  carbon,  Singlet  oxygen, 
Structure-activity  relationships. 

Azodyes  dissolved  in  water  containing  humic  acid 
(total  organic  carbon  =  5  mg/L)  and  irradiated 
with  a  xenon  lamp  were  transformed  primarily  by 
an  indirect  photoprocess  involving  singlet  oxygen 
and/or  oxyradicals.  Dissociation  of  the  phenolic/ 
naphtholic  OH  groups  of  the  dyes  was  the  domi- 
nant factor  in  increasing  indirect  photolysis  rates. 
Simplified  structure-activity  relationships  were  de- 
veloped based  on  pKa  prediction  methods  and  on 
the  observation  that  the  reactivities  of  the  dissoci- 
ated forms  of  all  the  dyes  are  nearly  the  same. 
Products  of  indirect  photolysis  could  not  be  identi- 
fied, but  loss  of  color  suggests  cleavage  of  the  azo 
linkage  in  nearly  all  cases.  Aromatic  amines  are  not 
likely  to  be  formed.  (Author's  abstract) 
W88-06944 


PRODUCTS  OF  HEXACHLOROCYCLOPEN- 
TADIENE  (C-56)  IN  AQUEOUS  SOLUTION, 

Geochemistry    Section,    Illinois   State   Geological 

Survey,  Champaign,  Illinois  61820. 

S.  J.  Chou,  R.  A.  Griffin,  M.  M.  Chou,  and  R.  A. 

Larson. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  6,  No.  5,  p  371-376,  May  1987.  4 

fig,  1  tab,  18  ref.  EPA  Grant  R-806335-01-1. 

Descriptors:  'Hexachloroyclopentadiene,  'Organ- 
ic compounds,  'Fate  of  pollutatns,  'Degradation, 
'Photodegradation,  'Degradation  products,  'Pho- 
tolysis, Chemical  properties,  Chemical  reactions, 
Isomers,  Dissociation,  Water  properties. 

The  photodegradation  and  degradation  products  of 
hexachlorocyclopentadiene  (C-56)  in  aqueous  solu- 
tions were  studied  in  the  laboratory.  In  each  case, 
the  half-life  of  C-56  was  less  than  4  min  when 
exposed  to  sunlight.  At  least  eight  degradation 
products  were  positively  or  tentatively  identified: 
2,3,4,4,5-pentachloro-2-cyclopentenone,  hexach- 
loro-2-cyclopentenone  and  hexachloro-3-cyclopen- 
tenone  were  the  primary  photodegradation  prod- 
ucts, and  pentachloro-cis-2,4-pentadienoic  acid,  Z- 
and  E-pentachlorobutadiene  and  tetrachlorobutyne 
were  the  secondary  degradation  products.  Disso- 
ciation of  the  primary  photolysis  products  may 
proceed  through  corresponding  pentadienoic  acids 
to  form  smaller  molecular  weight  compound  such 
as  pentachlorobutadiene  isomers  and  tetrachloro- 
butyne. In  addition,  dimerization  of  2,3,4,4,5-pen- 
tachloro-2-cyclopentenone  to  form  higher  molecu- 
lar weight  compounds  such  as  hexachloroindenone 
may  present  a  minor  route  of  degradation.  The 
results  also  indicate  that  C-56  is  highly  photoreac- 
tive  and  suggest  a  possible  pathway  for  the  com- 
pound's transformation  in  the  environment  when 
exposed  to  light.  (Author's  abstract) 
W88-06945 


LABORATORY  STUDIES  ON  MECHANISMS 
FOR  THE  DEGRADATION  OF  ALDICARB,  AL- 
DICARB  SULFOXIDE  AND  ALDICARB  SUL- 
FONE, 

Wisconsin  Univ.,  Madison.  Dept.  of  Chemical  En- 
gineering. 

E.  N.  Lightfoot,  P.  S.  Thorne,  R.  L.  Jones,  J.  L. 
Hansen,  and  R.  R.  Romine. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  5,  p  377-394,  May  1987.  4 
fig,  6  tab,  22  ref. 

Descriptors:  'Biodegradation,  'Insecticides,  'Fate 
of  pollutants,  'Aldicarbs,  'Pesticides,  'Chemical 
degradation,  'Metabolites,  'Topsoil,  'Soil  col- 
umns, Soil  chemistry,  Soil  Horizons,  Saturation 
zone,  Saturated  soils,  Oxidation,  Oxides,  Tempera- 
ture, Hydrogen  ion  concentration,  Hydrolysis. 

Experiments  were  performed  in  order  to  better 
define  the  degradation  mechanisms  and  kinetics  for 
aldicarb  and  its  two  metabolites,  aldicarb  sulfoxide 
and  aldicarb  sulfone.  The  mechanisms  studies  were 
oxidation  in  surface  soil  and  saturated  zone  soil 
samples,  degradation  in  saturated  zone  soil  samples 
and  distilled  water  hydrolysis.  The  studies  showed 
that  soil  is  an  important  mechanistic  factor,  prob- 
ably because  surface  catalysis  occurs.  Temperature 
and  pH  are  important  factors  in  determining  degra- 
dation rates.  The  experiments  seem  to  indicate  that 
microbial  oxidation  is  an  important  degradation 
mechanism  in  the  surface  soil,  but  the  breakdown 
of  aldicarb  residues  to  noncarbamates  is  largely  the 
result  of  chemical  hydrolysis.  The  reduction  of 
aldicarb  sulfoxide  to  aldicarb  was  observed  in  the 
presence  of  limestone  but  only  after  an  incubation 
period  of  two  to  six  months.  No  reduction  of 
aldicarb  sulfone  to  aldicarb  sulfoxide  was  observed 
in  these  experiments.  The  complexity  of  degrada- 
tion is  such  that  laboratory  studies  can  augment 
but  not  replace  well-designed  experiments  con- 
ducted under  actual  field  conditions.  (Author's  ab- 
stract) 
W88-06946 


CASE  AGAINST  MERCURY  (II)  METHYLA- 
TION  BY  AQUATIC  ENVIRONMENTAL 
METHYLSILOXANES, 
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Health  and  Environmental  Sciences  Department, 

Dow    Coming   Corporation,    Midland.    Michigan 

48686-0994. 

C  L.  Frye,  and  H.  Chu. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  7,  No.  2,  p  95-98,  February  1988. 

15  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Methylation,  'Mercury,  'Chemical  prop- 
erties, Aquatic  environment,  Water  pollution, 
Chemical  reactions,  Sediments. 

The  literature  relating  to  the  methylation  of  mer- 
cury salts  by  methylsilicon  species  was  reviewed 
and  assessed  from  the  standpoint  of  potential  eco- 
logical significance.  The  probability  of  such  reac- 
tions occurring  under  any  likely  aquatic  environ- 
mental conditions  is  shown  to  be  extremely  low. 
This  conclusion  is  strongly  reinforced  by  experi- 
ments in  which  water-soluble  analogs  of  the  meth- 
ylsiloxanes  (materials  reportedly  present  as  traces 
in  some  aquatic  sediments)  were  shown  to  be  com- 
pletely unaffected  by  mercuric  chloride  at  ambient 
laboratory  temperatures.  Few  additional  studies 
with  other  mercury  salts  (e.g.  acetate  or  nitrate)  or 
higher  temperatures  were  performed  because  of 
their  irrelevance  to  any  likely  aquatic  environmen- 
tal situation.  (Author's  abstract) 
W88-06952 


BIODEGRADATION  OF  THREE  AZAARENE 
CONGENERS  IN  RIVER  WATER, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD. 
R.  A.  Cassidy,  W.  J.  Birge,  and  J.  A.  Black. 
Environmental       Toxicology       and      Chemistry 
ETOCDK,  Vol.  7,  No.  2,  p  99-105,  February  1988. 
6  fig,  1  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Organic  com- 
pounds, 'Biodegradation,  'Azaarenes,  'Chemical 
properties,  Lethal  limit,  Substrates,  Streams,  Pyri- 
dine, Quinoline,  Kinetics.  Acridine,  Toxicity. 

The  biodegradability  of  three  structurally  related 
azaarenes  (pyridine,  quinoline,  and  acridine)  at  var- 
ious concentrations  (which  gave  0  to  100%  letha- 
lity to  embryo-larval  stages  of  an  indigenous  frog 
species)  was  determined  using  a  river  water  die- 
away  test  and  water  collected  from  the  Green 
River  (Newton,  KY).  HPLC  analyses  of  the 
amended  river  water  during  the  6-  and  11-d  study 
revealed  rapid  removal  of  pyridine  and  quinoline 
at  the  lower  substrate  concentrations;  however,  no 
change  in  the  acridine  concentrations  was  detected 
during  the  1 1-d  study.  Except  for  the  lowest  quino- 
line concentration,  the  turnover  times  and  latent 
periods  for  pyridine  and  quinoline  increased  with 
higher  initial  concentrations,  but  the  kinetics  of 
microbial  oxidation  were  constant  at  all  but  the 
highest  concentrations.  The  adaptation  of  previ- 
ously exposed  river  flora  was  determined  by  re- 
spiking  degraded  waters.  When  the  flora  were 
reexposed  to  the  substrates  there  was  no  latent 
period  and  the  kinetics  were  superimposable.  By 
tracking  the  metabolites  of  quinoline,  sequential 
oxidation  of  the  parent  compound  to  more  polar 
species  was  demonstrated.  It  was  determined  by 
co-culturing  quinoline  and  acridine  that  acridine 
nondegradability  was  not  due  to  any  inhibitory 
effect  that  acridine  may  have  on  the  river  flora. 
(Author's  abstract) 
W88-06953 


PREDICTION  OF  CONSUMER  PRODUCT 
CHEMICAL  CONCENTRATIONS  AS  A  FUNC- 
TION OF  PUBLICLY  OWNED  TREATMENT 
WORKS  TREATMENT  TYPE  AND  RIVERINE 
DILUTION, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
R.  A.  Rapaport. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  2,  p  107-115,  February 
1988.  5  fig,  4  tab,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Outfall, 
•Wastewater  treatment,  'Wastewater  outfall, 
•Chemical  composition,  *Effluent  seepage,  •Math- 
ematical  models.  Activated  sludge,  Trickling  fil- 


ters, Surface  waters,  Stream  discharge,  Water  pol- 
lution, Wastewater  disposal,  Model  studies. 

In  the  United  States,  effluent  from  publicly  owned 
treatment  works  (POTW)  becomes  diluted  in  sur- 
face waters.  These  initial  concentrations  of  chemi- 
cals in  rivers  below  the  effluent  outfalls  are  used  as 
conservative  estimates  of  downstream  concentra- 
tions. Using  computerized  U.S.  Environmental 
Protection  Agency  databases,  which  include 
POTW  flow  rates  and  receiving  water  stream 
flows,  dilution  factors  were  determined  for  activat- 
ed sludge,  trickling  filter,  and  primary  treatments 
as  a  function  of  total  U.S.  POTW  discharge  and 
the  total  number  of  POTW.  Curves  were  con- 
structed and  mathematical  functions  fitted  for 
POTW  flow  and  number  versus  dilution  factor  for 
each  of  the  treatment  types.  Using  a  computer 
program  in  which  these  curves  are  applied,  the 
fraction  of  total  POTW  flow  discharged  to  U.S. 
rivers  and  streams  that  will  have  a  concentration 
greater  than  any  specified  value  (e.g.  water  quality 
criteria)  can  be  predicted.  This  procedure  will  be 
useful  in  safety  assessments  of  chemicals  dis- 
charged to  natural  waters  as  components  of 
POTW  effluent.  (Author's  abstract) 
W88-06954 


EFFECTS  OF  DIMILIN(RT)  ON  FRESHWATER 
LITTER  DECOMPOSITION, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-06955 


FATE  OF  1,3,6,8-TETRACHLORODIBENZO-P- 
DIOXIN  IN  AN  OUTDOOR  AQUATIC 
SYSTEM, 

R.  L.  Corbet,  G.  R.  Barrie  Webster,  and  D.  C.  G. 

Muir. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  7,  No.  2,  p   167-180,  February 

1988.  7  fig,  2  tab,  31  ref. 

Descriptors:  *Duckweed,  *Fate  of  pollutants, 
'Dioxins,  'Organic  compounds,  'Bottom  sedi- 
ments, 'Ponds,  Air-water  interface,  Chemical 
properties,  Vegetation,  Chemical  degradation, 
Aquatic  vegetation. 

Three  outdoor  pools  (5.5  cu  m)  were  treated  with 
(C 14)  1 ,3,6,8-tetrachloridibenzo-p-dioxin  (1 ,3,6,8- 
T4CDD)  at  concentrations  of  98,  245  and  980  ng/ 
L,  and  the  movements  and  accumulation  of  the 
compound  were  monitored  in  air,  water,  sediment 
and  vegetation  over  a  426-d  period.  The  concen- 
trations of  1,3,6,8-T4CDD  in  the  air  above  the 
treated  pools  ranged  from  8.4  to  18.8  ng/cu  m 
during  the  first  day  after  treatment.  Total  C14 
concentration  in  the  water  column  declined  rapid- 
ly, with  more  than  90%  lost  from  the  water  phase 
within  96  h  (t  sub  1/2  =  14.0  to  28.5  h).  The 
sediments  were  the  major  reservoir  for  the  com- 
pound, accounting  for  34  to  80%  of  the  added 
compound  at  34  d  and  5  to  14%  at  426  d.  Total 
(C14)T4CDD  concentrations  in  the  sediments  in- 
creased at  90  d,  in  part  because  of  the  end-of- 
season  deposition  of  rooted  vegetation.  1,3,6,8- 
T4CDD  degraded  in  natural  water  in  Pyrex  flasks 
at  similar  rates  in  sterile  and  nonsterile  waters  (t 
sub  1/2  =  6.3  to  8.0  d)  in  sunlight,  but  not  under 
darkened  conditions.  A  single,  polar  photodegra- 
dation  product  (retention  time  0.82  relative  to 
1,3,6,8-T4CDD)  was  detected  by  HPLC,  and  20% 
of  the  C14  was  unextractable  within  10  d.  Similar 
degradation  products  were  noted  in  the  water  and 
sediments  (90  and  426  d).  In  duckweed  (Lemna  sp.) 
and  (Potamogeton  sp),  concentration  factors  for 
1,3,6,8T4CDD  ranged  from  25,000  to  34,000  and 
from  27,000  to  200,000  respectively.  At  426  d 
posttreatment,  5  to  8%  of  the  applied  1,3,6,8- 
T4CDD  cound  be  accounted  for  in  all  aquatic 
compartments,  with  an  additional  4  to  6%  of  C14 
present  as  unidentified  polar  products  and  unex- 
tractable residue.  (Author's  abstract) 
W88-06957 


FATE  OF  DYES  IN  AQUATIC  SYSTEMS:  I. 
SOLUBILITY  AND  PARTITIONING  OF  SOME 
HYDROPHOBIC  DYES  AND  RELATED  COM- 
POUNDS, 


Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
G.  L.  Baughman,  and  T.  A.  Perenich. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  3,  p  183-199,  March  1988.  6 
tab,  45  ref.  EPA  Grant  No.  CR8 12638. 

Descriptors:  'Dyes,  'Dye  dispersion,  'Solubility, 
'Water  pollution  effects,  'Chemical  properties, 
Bottom  sediments,  Henry's  law,  Biological  magni- 
fication, Computers. 

Solubilities  and  vapor  pressures  from  the  literature 
were  combined  with  calculated  octanol/water  par- 
tition coefficients,  K  sub  ow,  to  assess  the  expected 
environmental  behavior  of  about  50  dyes.  Most  of 
the  older  disperse  dyes  (those  that  have  been  in  use 
for  decades)  have  solubilities  on  the  order  of  10  to 
the  minus  7th  power  to  10  to  the  minus  6th  power 
M.  This  solubility  suggests  the  potential  for  a  30- 
to  150-fold  concentration  enhancement  in  sedi- 
ments and  bioconcentration  of  about  1,000  times  in 
the  absence  of  metabolism.  The  data  also  indicate 
that  solubilities  computed  from  K  sub  ow  for  dis- 
perse dyes  is  10  to  100  times  smaller  than  reported 
for  most  other  compounds.  Henry's  law  constants 
calculated  from  solubility  and  vapor  pressure  show 
that  the  disperse  and  vat  dyes  will  be  entirely  gas- 
phase-controlled  in  their  rate  of  volatilization  from 
water  and  that  this  process  will  be  extremely  slow. 
No  definitive  conclusions  can  be  drawn  about  the 
behavior  of  more  recently  developed  disperse 
dyes.  The  available  physical  constants  are  com- 
piled along  with  structures,  Color  Index  number, 
CAS  number  and  names  for  80  compounds.  (Au- 
thor's abstract) 
W88-06958 


DIETARY  ACCUMULATION  OF  FOUR 
CHLORINATED  DIOXIN  CONGENERS  BY 
RAINBOW  TROUT  AND  FATHEAD  MIN- 
NOWS, 

Department   of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  C.  G.  Muir,  and  A.  L.  Yarechewski. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  7,  No.  3,  p  227-236,  March  1988.  3 
fig,  3  tab,  39  ref. 

Descriptors:  'Organic  compounds,  'Bioaccumula- 
tion,  'Metabolism,  'Minnows,  'Assimilative  ca- 
pacity, 'Trout,  'Path  of  pollutants,  'Chlorinated 
hydrocarbons,  Chemical  properties,  Toxicity, 
Food  chains,  Great  Lakes. 

Accumulation  of  four  C14-labeled  polychlorinated 
dibenzo-p-dioxins  (PCDDs),  1,2,3,7-T4CDD, 
1,2,3,4,7-P5CDD,  1,2,3,4,7,8-H6CDD,  and 
1, 2,3,4,6,7, 8-H7CDD.  by  juvenile  rainbow  trout 
(Salmo  gairdneri)  and  fathead  minnows  (Pime- 
phales  promelas)  was  studied  by  feeding  the  fish 
treated  food  for  30  d  followed  by  a  30-  to  75-d 
depuration  period.  Assimilation  efficiencies  (based 
on  total  CI 4)  of  the  isomers  were  low,  ranging 
from  13%  for  H7CDD  to  37%  for  H6CDD  in 
trout,  as  compared  with  64%  for  4,4'-DDT  under 
the  same  conditions.  Bioaccumulation  factors,  as- 
similation efficiencies  and  elimination  rate  con- 
stants for  each  PCDD  congener  were  lower  in 
fathead  minnows  than  in  rainbow  trout.  Half-lives 
for  total  C14  ranged  from  9  to  13  d  for  T4CDD 
and  P5CDD  in  trout  and  minnows,  respectively, 
and  from  46  to  1 12  d  for  H6CDD  and  H7CDD  in 
the  same  fish.  Toluene-extractable  radioactivity  for 
T4CDD  and  P5CDD  was  <  30%  during  the 
clearance  phase,  indicating  extensive  transforma- 
tion to  polar  products  in  both  species.  A  four- 
compartment  model  was  used  to  estimate  the  accu- 
mulation of  H6CDD  and  H7CDD  in  Great  Lakes 
food  chains  (from  detritus/phytoplankton  to  lake 
trout).  The  model  predicted  decreasing  concentra- 
tions of  the  PCDDs  at  higher  trophic  levels,  with 
accumulation  primarily  from  food,  assuming  freely 
dissolved  water  concentrations  of  less  than  2  x  10 
to  the  minus  5th  power  ng/L.  (Author's  abstract) 
W88-06961 


MANAGEMENT  STRATEGY  FOR  ACIDIC 
DEPOSITION  IN  WESTERN  AND  NORTHERN 
CANADA, 
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Alberta  Dept.  of  Environment,  Edmonton. 

H.  S.  Sandhu,  and  R.  G.  Wilson. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  5,  p  637-640,  September  1987.  2  fig,  1  tab,  13 

ref. 

Descriptors:  *Acid  rain,  *Canada,  *Sulfites,  •Man- 
agement planning,  'Water  pollution  sources,  *Air 
pollution,  'Governmental  interrelations,  Adminis- 
trative decisions,  Policy  making,  Monitoring. 

The  governments  of  British  Columbia,  Alberta, 
Saskatchewan,  Manitoba,  Northwest  Territories, 
and  Canada  held  joint  consultations  in  1980  to 
review  the  available  information  on  acid  rain  from 
Western  and  Northern  Canada.  It  was  concluded 
that  acid  rain  might  become  a  problem  in  the 
future  and,  hence,  a  research,  monitoring,  and 
management  strategy  for  acidic  deposition  was 
needed.  The  acid  deposition  management  strategy 
adopted  by  the  government  has  four  basic  ele- 
ments: (1)  determine  the  sensitivity  of  the  western 
and  northern  Canadian  environment  to  acid  depo- 
sition; (2)  establish  target  loadings;  (3)  monitor  to 
ensure  compliance  with  the  targets;  and  (4)  estab- 
lish emission  management  plans.  Sensitivity  maps 
to  acid  deposition  have  identified  major  areas  that 
are  highly  sensitive;  47%  of  the  520  lakes  sampled 
in  Saskatchewan  and  20%  of  the  720  lakes  sampled 
in  British  Columbia  were  classified  as  highly  sensi- 
tive. There  is  no  evidence  of  acidification.  The 
process  of  establishing  a  suitable  target  loading  has 
been  started.  Precipitation  chemistry  is  being  moni- 
tored at  62  sites  in  the  region.  Wet  sulfate  deposi- 
tion at  most  locations  is  <  10  kg/ha/yr.  Transport 
and  deposition  models  suitable  for  the  region  are 
being  developed.  (Freemann-PTT) 
W88-06972 


CAPACITY  OF  AQUATIC  BACTERIA  TO  ACT 
AS  RECIPIENTS  OF  PLASMID  DNA, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.   Gulf  Breeze   Environmental   Research   Lab. 
F.  J.  Genthner,  P.  Chatterjee,  T.  Barkay,  and  A. 
W.  Bourquin. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  1,  p  115-117,  January 
1988.  2  tab,  12  ref. 

Descriptors:  'Environmental  effects,  'Genetic  en- 
gineering, 'Water  pollution  sources,  'Path  of  pol- 
lutants, 'Bacterial  physiology,  'Plasmid  transfer, 
'Pseudomonas,  Culturing  techniques,  Bacteria. 

A  total  of  68  gram-negative  freshwater  bacterial 
isolates  were  screened  for  their  ability  to  receive 
and  express  plasmids  from  Pseudomonas  aerugin- 
osa donors.  The  plate  mating  technique  identified 
26  of  the  isolates  as  recipient  active  for  the  self- 
transmissible  wide-host-range  plasmid  R68;  10 
were  recipient  active  by  R68  mobilization  for  the 
wide-host-range  plasmid  cloning  vector  R1162. 
Frequencies  of  transfer  were  compared  by  using 
three  conjugal  transfer  procedures:  broth,  plate, 
and  filter  mating.  For  every  recipient  tested,  a 
solid  environment  was  superior  to  a  liquid  environ- 
ment for  transfer.  The  broth  mating  technique 
failed  to  demonstrate  R68  transfer  in  63%  of  the 
recipient-active  isolates.  Filter  mating,  in  general, 
yielded  the  highest  transfer  frequencies.  The  more- 
rapid  plate  mating  procedure,  however,  was  just  as 
sensitive  for  testing  the  capacity  of  natural  isolates 
to  participate  in  conjugal  plasmid  transfer.  (Au- 
thor's abstract) 
W88-07OOO 


POLIOVIRUS  RETENTION  IN  SOIL  COL- 
UMNS AFTER  APPLICATION  OF  CHEMICAL- 
AND  POLYELECTROLYTE-CONDITIONED 
DEWATERED  SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

O.  C.  Pancorbo,  G.  Bitton,  S.  R.  Farrah,  G.  E. 

Gtfford,  and  A.  R.  Overman. 

Applied       and       Environmental       Microbiology 

AEMIDF,   Vol.    54,   No.    1,   p    118-123,   January 

1988.  5  tab,  26  ref.  EPA  Grant  R804570. 

Descriptors:  'Sludge  disposal,  'Path  of  pollutants, 
'Groundwater  pollution,  'Poliovirus,  'Soil  col- 
umns, 'Leachates,  Flocculation,  Aerobic  digestion. 
Inactivation,  Wastewater  treatment. 


The  transport  of  poliovirus  type  1  (strain  LSc)  was 
studied  in  Red  Bay  sandy  loam  columns  that  were 
treated  with  chemical-  or  polyelectrolyte-condi- 
tioned  dewatered  sludges  and  then  leached  with 
natural  rainwater  under  saturated  flow  conditions. 
Poliovirus  was  concentrated  in  the  alum  and  ferric 
chloride  sludges  that  were  produced  following  the 
flocculation  of  virus-seeded  raw  sewage.  Virtually 
complete  inactivation  of  the  virus  was  observed 
following  the  flocculation  of  raw  sewage  or  the 
stabilization  of  alum  and  ferric  chloride  sludges 
with  lime  at  pH  11.5.  Poliovirus  was  also  concen- 
trated in  polyelectrolyte-conditioned  dewatered 
sludge  that  was  produced  from  virus-seeded,  an- 
aerobically  digested  sludge.  Despite  the  saturated 
flow  conditions  for  a  sustained  period,  no  viruses 
were  detected  in  the  leachates  of  the  soil  columns 
that  were  treated  with  these  chemical  and  chemi- 
cally treated  sludges.  Since  the  viruses  were 
mostly  associated  with  the  solids  in  these  sludge 
samples,  it  is  believed  that  they  were  immobilized 
along  with  the  sludge  solids  in  the  top  portion  of 
the  soil  columns.  (Author's  abstract) 
W88-07001 


INFLUENCE  OF  INORGANIC  AND  ORGANIC 
NUTRIENTS  ON  AEROBIC  BIODEGRADA- 
TION  AND  ON  THE  ADAPTATION  RE- 
SPONSE OF  SUBSURFACE  MICROBIAL 
COMMUNITIES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
C.  M.  Swindoll,  C.  M.  Aelion,  and  F.  K.  Pfaender. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  1,  p  212-217,  January 
1988.  6  fig,  1  tab,  17  ref.  EPA  Cooperative  Agree- 
ment CR8 11 828. 

Descriptors:  'Biodegradation,  'Fate  of  pollutants, 
'Path  of  pollutants,  'Groundwater  pollution, 
'Aquifers,  'Mineralization,  'Limiting  nutrients, 
'Microbial  degradation,  Microbiological  studies, 
Metabolites,  Organic  compounds,  Biodegradation. 

The  influence  of  inorganic  and  organic  amend- 
ments on  the  mineralization  of  ethylene  dibromide, 
p-nitrophenol,  phenol,  and  toluene  was  examined 
in  subsurface  soil  samples  from  a  pristine  aquifer 
near  Lula,  Okla.  The  responses  indicate  that  the 
metabolic  abilities  and  nutrient  requirements  of 
groundwater  microorganisms  vary  substantially 
within  an  aquifer.  In  some  samples,  additions  of 
inorganic  nutrients  resulted  in  a  more  rapid  adapta- 
tion to  the  test  substrate  and  a  higher  rate  of 
metabolism,  indicating  that  metabolism  may  have 
been  limited  by  these  nutrients.  In  other  samples 
from  the  same  aquifer  layer,  inorganic  amendments 
had  little  or  no  influence  on  mineralization.  In 
general,  the  addition  of  multiple  inorganic  nutri- 
ents resulted  in  a  greater  enhancement  of  degrada- 
tion than  did  the  addition  of  single  substances. 
Additions  of  alternate  carbon  sources,  such  as  glu- 
cose or  amino  acids,  inhibited  the  mineralization  of 
the  xenobiotic  substrates.  This  inhibition  appears  to 
be  the  result  of  the  preferential  utilization  of  the 
more  easily  degradable  carbon  amendments.  (Au- 
thor's abstract) 
W88-07003 


REDUCTIVE  DECHLORINATION  OF  HEX- 
ACHLOROBENZENE  TO  TRI-  AND  DICH- 
LOROBENZENES  IN  ANAEROBIC  SEWAGE 
SLUDGE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07005 


VIRUSES  IN  SEWAGE  WATERS  DURING  AND 
AFTER  A  POLIOMYELITIS  OUTBREAK  AND 
SUBSEQUENT  NATIONWIDE  ORAL  POLIO- 
VIRUS VACCINATION  CAMPAIGN  IN  FIN- 
LAND, 

Enterovirus    Lab.,    Dept.    of  Virology,    National 
Public  Health  Inst.,  Helsinki,  Finland. 
T.  Poyry,  M.  Stenvik,  and  T.  Hovi. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   54,  No.  2,  p  371-374.  February 
1988.  1  fig,  5  tab,  9  ref. 
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Descriptors:  'Public  health,  'Path  of  pollutants, 
'Water  pollution  sources,  'Poliovirus,  'Finland, 
•Epidemiology,  'Wastewater  analysis,  Public 
health,  Wastewater,  Enteroviruses. 

During  an  outbreak  of  paralytic  poliomyelitis  in 
Finland  in  1984  and  1985  the  widespread  circula-. 
tion  of  the  causative  wild-type  serotype  3  poliovi- 
rus in  the  population  was  documented  by  demon- 
strating the  virus  in  sewage  water  specimens  in  13 
different  locations  in  the  greater  Helsinki  district 
and  in  13  other  cities  or  towns  all  over  the  coun- 
try. After  the  nationwide  campaign  with  oral  po- 
liovirus vaccine  in  1985,  poliovirus  serotypes  2  and 
3  were  readily  isolated  from  sewage  waters  for  up 
to  2  months,  whereas  type  1  poliovirus  seemed  to 
disappear  from  the  sewage  more  rapidly.  All  of 
these  isolates  were  temperature  sensitive  and  there- 
fore most  likely  vaccine  related.  The  efficacy  of 
the  vaccination  campaign  in  regard  to  elimination 
of  the  epidemic  type  3  strain  was  evaluated  by  a 
follow-up  study  on  viruses  in  sewage  waters  con- 
tinued for  12  months  through  the  subsequent  ex- 
pected season  of  poliomyelitis.  Several  types  of 
enteroviruses,  including  five  vaccine-related  polio- 
virus strains,  were  identified  in  the  72  virus-posi- 
tive specimens  out  of  93  studied.  No  wild-type 
polioviruses  were  found,  indicating  the  success  of 
the  campaign.  (Author's  abstract) 
W88-07007 


ANIMAL  VIRUSES,  COLIPHAGES,  AND  BAC- 
TERIA IN  AEROSOLS  AND  WASTEWATER  AT 
A  SPRAY  IRRIGATION  SITE, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

K.  P.  Brenner,  P.  V.  Scarpino,  and  C.  S.  Clark. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  2,  p  409-415,  February 
1988.  2  fig,  3  tab,  40  ref. 

Descriptors:  'Impaired  water  use,  'Analytical 
methods,  'Viruses,  'Aerosols,  'Coliphages,  'Bac- 
teria, 'Irrigation  water,  Bioassay,  Aeration. 

Aerosol  samples  collected  at  the  Muskegon 
County  Wastewater  Management  System  Number 
1  spray  irrigation  site  in  Michigan  by  using  the 
Army  prototype  XM2  Biological  Sampler/Collec- 
tor were  examined  for  the  presence  of  animal 
viruses,  coliphages,  and  bacteria.  Air  samples,  col- 
lected in  Earle  lactalbumen  hydrolysate,  and 
wastewater  samples  were  filtered  through  a  0.45- 
and  1.2-micron  membrane  filter  sandwich,  pre- 
treated  with  10%  beef  xtract  (pH  7.0),  and  assayed 
for  animal  viruses  by  the  plaque  method  on  Buffalo 
green  monkey  kidney  cells.  Untreated  air  and 
wastewater  samples  were  assayed  for  coliphages 
by  the  soft  agar  overlay  method  with  three  Es- 
cherichia coli  hosts  (ATCC  13706,  15597,  and 
11303)  and  for  bacteria  by  the  heterotrophic  plate 
count  method.  Filtered  air  samples  were  assayed 
for  coliphages  by  the  most-probable-number 
method  method  with  the  same  three  hosts.  Al- 
though no  animal  viruses  were  detected  in  the 
aerosol  samples,  coliphages  and  bacteria  were  re- 
covered. E.  coli  ATCC  13706  coliphage  were  re- 
covered more  often  and  in  greater  numbers  than 
either  of  the  other  two  types  of  coliphages.  Con- 
centrations of  animal  viruses.coliphages,  and  bacte- 
ria detected  in  the  raw  influent  decreased  as  the 
wastewater  was  aerated  and  stored  in  the  lagoons. 
No  animal  viruses  were  detected  in  the  wastewater 
at  the  pump  station  just  before  distribution  to  the 
spray  irrigation  rigs.  The  most-probable-number 
method  was  more  sensitive  and  consistent  than  the 
overlay  procedure  in  detecting  low  levels  of  coli- 
phages in  air  samples.  (Author's  abstract) 
W88-07OO8 


PREDICTION  OF  SUBSTRATE  REMOVAL 
RATES  OF  ATTACHED  MICROORGANISMS 
AND  OF  RELATIVE  CONTRIBUTIONS  OF  AT- 
TACHED AND  SUSPENDED  COMMUNITIES 
AT  FIELD  SITES, 

Environmental  Research  Lab.,  Athens,  GA. 
D.  L.  Lewis,  and  D.  K.  Gattie. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   54,  No.   2,  p  434-440,  February 
1988.  3  fig,  1  tab,  21  ref. 
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Group  5B — Sources  Of  Pollution 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants. 'Biodegradation,  'Wetlands,  'Herbicides, 
'Model  studies,  'Microbial  degradation,  Microor- 
ganisms, Mathematical  studies,  Organic  com- 
pounds. 

A  mathematical  model  uses  a  direct  proportional- 
ity relationship  between  bulk  water  velocities  and 
field-determined  second-order  microbial  transfor- 
mation rate  coefficients  along  with  the  rate  coeffi- 
cient of  a  benchmark  chemical  to  estimate  the 
substrate  removal  rates  of  rapidly  degraded  chemi- 
cals by  attached  organisms  in  shallow  (<  1  m  deep) 
aquatic  ecosystems.  Data  from  3 1  field  experiments 
involving  the  addition  of  2,4-dichlorophenoxyace- 
tic  acid  methyl  ester  (2,4-DME)  in  nine  field  areas 
were  used  to  determine  a  field-derived  second- 
order  rate  coefficient  for  microbial  transformation 
of  the  ester.  By  using  2,4-DME  as  a  benchmark 
chemical,  the  model  was  used  to  predict  microbial 
transformation  rates  of  the  butoxyethyl  ester  of 
2,4-dichlorophenoxyacetic  acid  (2,4-DBE)  at  five 
other  field  sites.  The  predicted  half-lives  of  2,4- 
DBE  varied  1,500-fold  and  were  within  about  a 
threefold  range  or  less  of  the  measured  half-lives. 
Under  conditions  of  mass  transport  limitation,  the 
contributions  of  attached  microorganisms  relative 
to  total  microbial  activities  at  various  field  sites 
were  related  to  the  ratio  of  water  velocity,  U,  and 
depth,  D,  showing  that  historical  definitions  of 
ecosystems  according  to  flow  and  depth  character- 
istics are  also  valid  for  describing  the  process- 
related  structure  of  ecosystems.  An  equation  was 
developed  for  predicting  the  relative  contributions 
of  attached  and  suspended  communities  with 
values  of  U  and  D  for  lotic  and  lentic  ecosystems 
and  suspended  microorganisms  were  expected  to 
be  insignificant  in  shallow  lotic  systems  for  the 
same  process  carried  out  by  both  populations.  Ne- 
glecting epiphytic  microorganisms,  both  suspended 
and  attached  organisms  were  expected  to  be  signif- 
icant in  wetlands.  (Author's  abstract) 
W88-07009 


TEMPORAL  AND  GEOGRAPHICAL  DISTRI- 
BUTIONS OF  EPILITHIC  SODIUM  DODECYL 
SULFATE-DEGRADING  BACTERIA  IN  A  POL- 
LUTED SOUTH  WALES  RIVER, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

D.  J.  Anderson,  M.  J.  Day,  N.  J.  Russell,  and  G.  F. 
White. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  2,  p  555-560,  February 
1988.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Detergents,  'Fate  of  pollutants, 
'Surfactants,  'Rivers,  'Biodegradation,  'Microbial 
degradation,  Microorganisms,  Seasonal  variation, 
Biological  oxygen  demand,  Bacteria,  Temporal 
distribution,  Water  pollution  effects,  'Spatial  distri- 
bution, Enzymes. 

Epilithic  bacteria  were  isolated  nonselectively 
from  riverbed  stones  and  examined  by  gel  zymo- 
graphy  for  their  ability  to  produce  alkylsulfatase 
(AS)  enzymes  and  thus  to  metabolize  alkyl  sulfate 
surfactants  such  as  sodium  dodecyl  sulfate.  The 
percentages  of  AS+  isolates  from  stone  epilithon 
at  five  sites  from  the  source  to  the  river  mouth 
were  measured  on  five  sampling  days  spread  over 
1  year.  The  results  showed  that  (1)  the  prevalence 
of  epilithic  AS+  strains  (as  a  percentage  of  all 
isolates)  was  much  higher  at  polluted  sites  than  at 
the  source;  (2)  when  averaged  over  the  whole 
river,  percentages  of  AS+  strains  were  significant- 
ly higher  at  the  end  of  summer  compared  with 
either  the  preceding  or  the  following  winter;  (3) 
analysis  of  site-sampling  time  interactions  indicated 
that  water  quality  factors  (e.g.,  biochemical 
oxygen  demand  and  dissolved  oxygen  concentra- 
tion) rather  than  climatic  factors  determined  the 
distributions  of  epilithic  AS+  isolates;  (4)  constitu- 
tive strains  were  the  most  prevalent  (7.2%  of  all 
isolates),  with  smaller  numbers  of  isolates  with 
inducible  (4.5%)  and  repressible  (1.7%)  enzymes. 
(Author's  abstract) 
W88-07014 


TRICHLOROETHYLENE  METABOLISM  BY 
MICROORGANISMS  THAT  DEGRADE  ARO- 
MATIC COMPOUNDS, 


Technology  Applications,  Inc.,  Gulf  Breeze,  FL. 

M.  J.  K.  Nelson,  S.  O.  Montgomery,  and  P.  H. 

Pritchard. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.   54,  No.  2,  p  604-606,  February 

1988.  3  tab,  13  ref. 

Descriptors:  'Fate  of  pollutants,  'Trichloroethy- 
lene,  'Biodegradation,  'Microbial  degradation, 
'Chlorinated  hydrocarbons,  'Aromatic  com- 
pounds, 'Pseudomonas,  Microbiological  studies, 
Metabolites,  Organic  compounds,  Enzymes,  Deg- 
radation. 

Trichloroethylene  (TCE)  was  metabolized  by  the 
natural  microflora  of  three  different  environmental 
water  samples  (estuarine,  river,  and  graoudwater 
from  the  Pensacola,  Florida,  areae)  when  stimulat- 
ed by  the  addition  of  either  toluene  or  phenol. 
Two  different  strains  of  Pseudomonas  putida  that 
degrade  toluene  by  a  pathway  containing  a  toluene 
dioxygenase  also  metabolized  TCE.  A  mutant  of 
one  of  these  strains  lacking  an  active  toluene  diox- 
ygenase could  not  degrade  TCE,  but  spontaneous 
revertants  for  toluene  degradation  also  regained 
TCE-degradative  ability.  The  results  implicate  tol- 
uene dioxygenase  in  TCE  metabolism.  (Alexander- 
PTT) 
W88-07016 


MICROBIAL  DECOMPOSITION  IN  AQUATIC 
ENVIRONMENTS:  COMBINED  PROCESS  OF 
EXTRACELLULAR  ENZYME  ACTIVITY  AND 
SUBSTRATE  UPTAKE, 

Institut  fur  Meereskunde,  Dusternbrooker  Weg  20, 
D-2300  Kiel,  Federal  Republic  of  Germany. 
H.-G.  Hoppe,  S.-J.  Kim,  and  K.  Gocke. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  784-790,  March  1988. 
2  fig,  3  tab,  25  ref. 

Descriptors:  'Fate  of  pollutants,  'Amino  acids, 
♦Model  studies,  'Biodegradation,  'Microbial  deg- 
radation, 'Isotope  studies,  'Peptides,  'Bioaccumu- 
lation,  Radioactive  tracers,  Mathematical  studies, 
Turnover  rate,  Kill  Fjord,  Decomposition. 

A  model  for  the  coupling  between  extracellular- 
enzyme  activity  and  substrate  uptake  by  bacterial 
populations  in  natural  waters  was  defined.  The 
balance  between  uptake  of  leucine  and  extracellu- 
lar hydrolytic  production  of  leucine  from  a  peptide 
model  substrate  was  investigated  in  a  combined 
fluorescence-radiotracer  experiment  with 

(3H)leucine  as  a  marker  for  the  leucine  pool  and  L- 
leucine-4  methyl-7-coumarinylamide  (Leu-MCA) 
as  a  marker  for  the  pool  of  dissolved  peptide 
substrates.  At  low  concentrations  of  the  model 
substrate,  the  input  and  uptake  processes  of  leucine 
are  nearly  balanced,  whereas  at  high  concentra- 
tions of  the  model  substrate  much  more  leucine  is 
liberated  than  taken  up.  In  addition,  water  samples 
from  one  polluted  and  one  less  polluted  station  in 
the  Kiel  Fjord  were  investigated  for  their  extracel- 
lular enzymatic  and  uptake  properties  in  an  annual 
cycle.  Turnover  rates  of  leucine  (T  sub  r,  percent 
per  hour)  and  hydrolysis  rates  of  Leu-MCA  (H  sub 
r,  percent  per  hour),  as  well  as  the  quotient  T  sub 
r/H  sub  r,  reflect  the  impact  of  environmental 
conditions  on  decomposition  processes  at  both 
sampling  sites.  The  quotient  T  sub  r/H  sub  r  is 
interpreted  as  an  indirect  measurement  of  the  pool 
size  ratio  (polymers/monomers),  which  may  serve 
as  an  index  of  hydrolysis-uptake  coupling  in  bacte- 
rial utilization  of  dissolved  protein.  Calculated  on 
an  annual  average  basis,  turnover  rates  are  nine 
times  higher  than  hydrolysis  rates  at  the  polluted 
station  and  five  times  higher  at  the  less  polluted 
station.  From  the  described  model,  this  would 
mean  that  the  relative  fraction  of  polymers  within 
the  total  dissolved  organic  carbon  pool  (with 
regard  to  the  substrate  combination  dissolved  pro- 
tein-leucine)  is  about  twice  that  at  the  polluted 
than  at  the  less  polluted  station.  (Author's  abstract) 
W88-07023 


BACTERIAL  LEACHING  OF  METALS  FROM 
DIGESTED  SEWAGE  SLUDGE, 

Universite  du  Quebec,  INRS-Eau,  C.  P.  7500,  2700 
rue  Einstein,  Sainte-Foy,  (Quebec),  Canada 
G1V4C7. 


For   primary   bibliographic   entry   see   Field    5D. 

W88-07062 


AGE  AND  GROWTH,  REPRODUCTIVE 
CYCLE,  AND  HISTOCHEMICAL  TESTS  FOR 
HEAVY  METALS  IN  HARD  CLAMS,  MER- 
CENARY MERCENARIA,  FROM  RARITAN 
BAY,  1974-75, 

National  Marine  Fisheries  Service,  Woods  Hole, 
MA.  Northeast  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07064 


USEFULNESS  OF  COMPREHENSIVE  FEASI- 
BILITY STUDIES  IN  ENVIRONMENTAL  EPI- 
DEMIOLOGY INVESTIGATIONS:  A  CASE 
STUDY  IN  MINNESOTA, 

Section   of  Chronic   Disease   and   Environmental 
Epidemiology,  Minnesota  Dept.  of  Health. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07066 


PATHOGENIC  MICRO-ORGANISMS  AND 
HELMINTHS  IN  SEWAGE  PRODUCTS,  ARA- 
BIAN GULF,  COUNTRY  OF  BAHRAIN, 

Biological  Sciences,  Univ.  of  Wisconsin-Parkside, 

Box  No.  2000,  Kenosha,  WI  53151-2000. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07067 


COMMON-SOURCE  COMMUNITY  AND  IN- 
DUSTRIAL EXPOSURE  TO  TRICHLOROETH- 
YLENE, 

Div.  of  Environmental  and  Occupational  Medi- 
cine, Mt.  Sinai  School  of  Medicine,  1  Gustave  L. 
Levy  Place,  New  York,  NY. 

P.  J.  Landrigan,  G.  F.  Stein,  J.  R.  Kominsky,  R.  L. 
Ruhe,  and  A.  S.  Watanabe. 

Archives  of  Environmental  Health  AEHLAU, 
Vol.  42,  No.  6,  p  327-332,  November/December 
1987.  2  fig,  5  tab,  25  ref. 

Descriptors:  'Path  of  pollutants,  'Path  of  pollut- 
ants, 'Population  exposure,  'Chlorinated  hydro- 
carbons, 'Trichlorethylene,  'Toxicity,  'Occupa- 
tional exposure,  Water  pollution  effects,  Water 
pollution  sources,  Metabolites,  Spatial  distribution, 
Organic  compounds,  Public  health. 

In  July  1979,  1,900  gallons  of  trichloroethylene 
(TCE)  were  released  into  ground  and  surface 
water  from  a  pipe  manufacturing  plant  in  Mont- 
gomery County,  Pennsylvania.  Community  and 
occupational  exposure  to  TCE,  was  conducted  en- 
vironmental and  medical  surveys.  In  well  water 
samples  obtained  in  August  1979  within  1  km  of 
the  factory,  TCE  concentrations  ranged  to  183,000 
parts  per  billion  (ppb);  EPA's  proposed  guideline 
for  TCE  in  drinking  water  is  5  ppb.  Levels  of  TCE 
declined  with  distance  from  the  plant,  mean  time- 
weighted  occupational  exposure  to  TCE  of  de- 
greaser  operators  was  205  mg/cu  m;  the  recom- 
mended time-weighted  exposure  limit  is  135  mg/cu 
m.  Mean  short-term  exposure  was  1,084  mg/cu  m; 
the  recommended  short-term  limit  is  535  mg/cu  m. 
Seven  of  9  exposed  workers  reported  drowsiness, 
dizziness,  or  mental  confusion.  In  exposed  workers, 
mean  urinary  excretion  of  TCE  metabolites  rose 
from  298  micrograms/L  pre-shift  to  480  micro- 
grams/L  postshift.  On  re-evaluation  of  the  factory 
following  improvements  in  ventilation  and  work 
practices,  mean  time-weighted  occupational  expo- 
sure to  TCE  had  decreased  to  84  mg/cu  m  and 
short-term  exposure  to  400  mg/cu  m;  symptom 
frequency  and  concentrations  of  urinary  TCE  me- 
tabolites also  were  reduced.  This  episode  demon- 
strates that  community  and  occupational  exposure 
to  chemical  toxins  may  share  a  common  origin. 
(Author's  abstract) 
W88-07071 


DECAY  OF  DISSOLVED  SUBSTANCES  BY 
SECOND-ORDER  REACTION;  PROBLEM  DE- 
SCRIPTION AND  BATCH-REACTOR  SOLU- 
TIONS, 

U.  S.  Salinity  Lab.  Soil  and  Water  Management 
Research  Unit,  Riverside.  CA  92521. 
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Sources  Of  Pollution — Group  5B 


S.  R.  Yates,  and  C.  G.  Enfield. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  23,  No.  1,  p  59-84,  January  1988.  3 
fig,  1  tab,  40  ref. 

Descriptors:  'Path  of  pollutants,  *Fate  of  pollut- 
ants, *Model  studies,  'Groundwater  pollution, 
•Water  chemistry,  'Mathematical  studies,  Equa- 
tions, Degradation,  Finite  element  method,  Batch 
reactors,  Chemical  reactions. 

The  mass  transport  (advection-dispersion)  equa- 
tions allowing  coupled  second-order  reaction  be- 
tween two  constituents  were  derived  and  result  in 
a  set  of  coupled  nonlinear  partial  differential  equa- 
tions. The  equations  that  govern  the  transport  and 
transformation  of  two  reactive  chemical  constitu- 
ents in  groundwater  where  the  influences  of  inter- 
constituent  reaction  is  allowed  are  presented.  Sev- 
eral exact  solutions  to  the  coupled  nonlinear  equa- 
tions for  a  stagnant  flow  system  illustrate  the 
second-order  decay  mechanism.  Although  the  as- 
sumptions applied  in  developing  these  solutions 
limit  their  usefulness  in  modeling  the  contaminant 
transport  process  in  flow  fields,  they  do  provide  a 
means  for  verifying  more  comprehensive  finite- 
difference  or  finite-element  solutions  to  the  gov- 
erning equations  and,  more  importantly,  provide  a 
means  whereby  the  reaction  coefficients  for  batch 
reactor  experiments  may  be  obtained.  (Alexander- 
PTT) 
W88-07073 


SHORT-TERM  EFFECTS  OF  ZOOPLANKTON 
MANIPULATIONS  ON  PHOSPHATE 

UPTAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07088 


ALUMINUM,  IRON,  ZINC,  AND  LEAD  IN 
BOG  WATERS  OF  NORTHEASTERN  NORTH 
AMERICA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

N.  R.  Urban,  S.  J.  Eisenreich,  and  E.  Gorham. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1165-1172,  June 
1987.  3  fig,  1  tab,  51  ref.  NSF  Grant  DEB  7922142. 

Descriptors:  'Heavy  metals,  'Water  pollution 
sources,  'Bogs,  'Fallout,  'Air  pollution  effects, 
'Dry  deposition,  'Atmospheric  deposition,  'Path 
of  pollutants,  Fate  of  pollutants,  Aluminum,  Iron, 
Lead,  Zinc,  Wetlands,  Peat  bogs,  Peat,  Northeast- 
ern North  America,  Air  pollution,  Evaporation. 

Aluminum,  iron,  zinc,  and  lead  were  measured  in 
37  surface  waters  from  24  bogs  along  an  east  to 
west  transect  from  Manitoba  and  Minnesota  to 
Maine  and  the  Atlantic  Provinces  of  Canada. 
Large  gradients  increasing  from  east  to  west  of  Fe 
and  Al  and  nearly  constant  concentrations  of  Pb 
and  Zn  were  revealed.  Atmospheric  deposition  of 
soil  particles  is  the  major  influence  on  Al  and  Fe 
concentrations.  Zinc  and  Pb  are  derived  primarily 
from  air  pollution.  Concentrations  of  Al  and  Fe  in 
bog  waters  greatly  exceed  those  in  regional  atmos- 
pheric precipitation;  dry  deposition  and  evapora- 
tive concentration  are  the  likely  explanations.  Con- 
centrations of  Zn  and  Pb  are  less  than  those  in 
precipitation,  presumably  due  to  sorption  by  peat. 
(Wood-PTT) 
W88-07095 


BIOACCUMULATION  AND  METABOLISM  OF 
TRI-  AND  DIALKYLLEAD  COMPOUNDS  BY  A 
FRESHWATER  ALGA, 

Department  of  Fisheries  and  Oceans,  Great  Lakes 
Laboratory  for  Fisheries  and  Aquatic  Sciences, 
Canada  Centre  for  Inland  Waters,  Burlington,  Ont. 
L7R  4A6. 

P.  T.  S.  Wong,  Y.  K.  Chau,  J.  L.  Yaromich,  and  O. 
Kramar. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1257-1260,  June 
1987.  2  fig,  2  tab,  17  ref. 

Descriptors:  'Lead,  'Algae,  'Bioaccumulation, 
•Metabolism,    'Path   of  pollutants,    Chlorophyta, 


Dialkyllead  compounds,  Trialkyllead  compounds, 
Heavy  metals,  Accumulation. 

A  freshwater  green  alga,  Ankistrodesmus  falcatus, 
exposed  to  solutions  of  trialkyllead,  dialkyllead, 
and  inorganic  lead(II)  compounds  (1  milligram/ 
liter)  for  24  hours  accumulated  these  compounds 
with  concentration  factors  of  about  100,  2000,  and 
20,000,  respectively.  Incubation  of  this  alga  with 
trimethyllead  and  dimethyllead  species  over  a  long 
period  (28  days)  revealed  the  ability  of  the  orga- 
nism to  metabolize  these  compounds.  The  metabol- 
ic processes  for  trimethyllead  followed  a  dealkyla- 
tion  sequence  with  the  formation  of  dimethyllead 
and  lead(II)  compounds.  The  alga  not  only  accu- 
mulated dimethyllead,  but  also  contained  signifi- 
cant amounts  of  trimethyllead  and  lead(II)  com- 
pounds. Neither  chemical  disproportionation  reac- 
tions nor  photodecomposition  could  account  for 
the  quantities  produced.  (Author's  abstract) 
W88-07098 


BIOGEOCHEMICAL  CYCLING  OF  SELENI- 
UM IN  THE  SAN  JOAQUIN  VALLEY,  CALI- 
FORNIA, USA, 

Geological  Survey,  Menlo  Park,  CA. 
T.  S.  Presser,  and  H.  M.  Ohlendorf. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  6,  p  805-821,  November  1987.  2  fig,  4  tab,  104 
ref. 

Descriptors:  'Path  of  pollutants,  'Irrigation-return 
flow,  'Water  pollution  effects,  'Selenium,  'Agri- 
culture, California,  Salinity,  Geohydrology,  San 
Joaquin  Valley,  Irrigation  effects,  Wildlife,  Bioac- 
cumulation, Accumulation,  Aquatic  birds,  Birds, 
Waterfowl,  Toxicity,  Nutrients,  Pesticides,  Trace 
metals,  Heavy  metals,  Metals,  Herbicides,  Insecti- 
cides, Drainage,  Mortality,  Morbidity. 

Subsurface  agricultural  drainage  waters  from  west- 
ern San  Joaquin  Valley,  California,  contained  ele- 
vated concentrations  of  selenium,  up  to  1400  mi- 
crogram/liter  in  the  San  Luis  Drain  inflows.  In 
1978  these  drainage  waters  began  to  replace  previ- 
ous input  to  Kesterson  Reservoir,  a  pond  system 
within  Kesterson  National  Wildlife  Refuge.  Seleni- 
um then  entered  the  food  chain.  Mean  concentra- 
tions in  filamentous  algae,  rooted  plants,  and  net 
plankton  were  35-85  ppm;  in  insects  and  fish,  22- 
175  ppm,  in  aquatic  insect  larvae  and  nymphs,  up 
to  175  ppm;  in  mosquitofish,  170  ppm;  and  in 
sediments  3.1  to  210  ppm  dry  weight.  In  the  1983 
nesting  system  unusual  rates  of  deformity  and 
death  were  observed  in  embryos  and  hatchlings  of 
wild  aquatic  birds  (up  to  64%  of  eared  grebe  and 
American  coot  nests).  These  were  attributed  to 
selenium  toxicosis  since  testing  for  pesticides  and 
trace  elements  showed  generally  low  levels.  Geo- 
logic setting  (Cretaceous  and  Tertiary  marine  sedi- 
ments), climate,  soil  type,  availability  of  imported 
irrigation  water,  type  of  irrigation  (drainage  water 
collected  and  transported  to  the  wildlife  area),  and 
the  chemical  properties  of  selenium  all  contributed 
to  the  high  levels  of  selenium  in  the  groundwater. 
(Cassar-PTT) 
W  8  8-07 103 


ANALYSIS  OF  AN  ANISOTROPIC  COASTAL 
AQUIFER  SYSTEM  USING  VARIABLE-DENSI- 
TY FLOW  AND  SOLUTE  TRANSPORT  SIMU- 
LATION, 

Geological    Survey,    Box    50166,    Honolulu,    HI 

96850. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07106 


REGIONAL  HYDRODYNAMICS  OF  THE 
PROPOSED  HIGH-LEVEL  NUCLEAR-WASTE 
REPOSITORY  SITES  IN  THE  TEXAS  PAN- 
HANDLE, 

Ohio  State  Univ.,  Columbus.   Dept.  of  Geology 

and  Mineralogy. 

E.  S.  Bair. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 

p  149-172,  June  30,  1987.  12  fig,  50  ref. 

Descriptors:  'Underground  waste  disposal, 
'Groundwater  movement,  'Path  of  pollutants, 
'Radioactive  wastes,  'Site  selection,  Hydrodyna- 
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mics,  Aquifer  characteristics,  Palo  Duro  Basin, 
Texas,  Saturation  zone,  Salt  beds,  Ogallala  Aqui- 
fer, Dockum  Aquifer,  Geohydrology,  Water  level, 
Aquitards,  Potentiometric  profiles,  Hydraulic  gra- 
dient. 

Potential  sites  for  high-level  nuclear  waste  reposi- 
tories were  evaluated  in  the  bedded  salt  in  the  Palo 
Duro  Basin  area  of  the  Texas  Panhandle.  The  sites 
are  underlain  by  three  major  hydrostratigraphic 
units:  (1)  a  shallow  freshwater  aquifer  system  de- 
veloped in  the  Tertiary  Ogallala  Formation  and 
the  Triassic  Dockum  Group;  (2)  a  thick  shale  and 
evaporite  aquitard;  and  (3)  a  deep  basin  brine  aqui- 
fer system.  Water  level,  shut-in  pressure,  and  spe- 
cific gravity  data  from  inventoried  wells,  drill-stem 
tests,  and  long-term  pumping  tests  were  used  to 
construct  potentiometric  surfaces,  potentiometric 
profiles,  and  pressure-depth  diagrams.  Water  in  the 
Ogallala  and  Dockum  aquifers  predominantly 
flows  horizontally  and  discharges  to  springs  and 
wells.  Equipotential  patterns  on  potentiometric 
profiles  indicate  that  some  water  may  be  moving 
downward  from  the  Ogallala  into  the  Dockum 
across  an  intervening  confining  unit,  as  well  as 
moving  downward  from  the  Dockum  across  the 
shale  and  evaporite  aquitard  and  into  the  deep 
basin  aquifer  system.  Equipotential  patterns  and 
pressure-depth  data  indicate  predominantly  hori- 
zontal flow  in  the  deep  basin  aquifer  system,  which 
is  influenced  by  permeability  variations  related  to 
facies  changes.  Hydraulic  gradients  are  flatter  in 
the  more  permeable  shelf,  shelf  margin,  and  fan- 
delta  facies  and  steeper  in  the  less  permeable  deep 
basin  facies.  (Cassar-PTT) 
W88-07112 


MICROSCALE  CHEMICAL  HETEROGENEITY 
IN  GROUNDWATER, 

Isotope  Department,  The  Weizmann  Institute  of 

Science,  7100  Rehovot,  Israel. 

D.  Ronen,  M.  Magaritz,  H.  Gvirtzman,  and  W. 

Garner. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  1/2, 

p  173-178,  June  30,  1987.  3  fig,  10  ref. 

Descriptors:  'Data  acquisition,  'Path  of  pollutants, 
♦Groundwater  pollution,  'Solute  transport, 
Wastewater  disposal,  Lagoons,  Sludge  disposal, 
Water  quality,  Monitoring,  Chlorides,  Nitrates, 
Sulfates,  Test  wells,  Israel,  Dialysis  cells. 

A  multilayer  dialysis  cell  device  was  used  to  obtain 
undisturbed,  real-time  samples  from  test  wells  15 
km  north  of  Tel  Aviv,  Israel,  and  2  km  inland  from 
the  Mediterranean  Sea.  The  test  site,  which  over- 
lies part  of  the  Coastal  Plain  Aquifer,  contains  a 
sewage  treatment  plant,  effluent  infiltration  la- 
goons, sludge  disposal  site,  and  fields  irrigated  with 
effluent  for  20  years.  Chemical  profiles  were  ob- 
tained 42  days  apart,  using  76  dialysis  cells  over  a 
240-cm  length.  In  the  first  test  (single  sampling), 
variations  over  the  240-cm  length  were  consider- 
able: chloride,  160-270  mg/liter;  nitrate,  0-110  mg/ 
liter;  and  sulfate,  45-70  mg/liter.  When  the  same 
well  was  examined  42  days  later,  an  entirely  differ- 
ent pattern  was  found:  chloride,  130-240  mg/liter; 
nitrate,  0-50  mg/liter;  and  sulfate,  10-55  mg/liter. 
Three-dimensional  representations  of  the  three  ions 
measured  from  May  11  to  October  13,  1986,  fur- 
ther demonstrated  the  complexity  of  profiles.  The 
results  raised  the  question  of  the  validity  of 
groundwater  quality  data  based  on  single  samples. 
(Cassar-PTT) 
W88-07113 


TRIBUTYLTIN  (TBT)  IN  THE  WATERS  OF  A 
SCOTTISH  SEA  LOCH  ARISING  FROM  THE 
USE  OF  ANTIFOULANT  TREATED  NETTING 
BY  SALMON  FARMS, 

DAFS  Marine  Laboratory,  P.O.  Box  101,  Victoria 

Road,  Aberdeen  AB9  8DB  (Great  Britain). 

P.  W.  Balls. 

Aquaculture  AQCLAL,  Vol.  65,  No.  3/4,  p  227- 

237,  September  15  1987.  7  fig,  1  tab,  22  ref. 

Descriptors:  'Tributylin,  'Antifoulant  paint;,, 
'Heavy  metals,  'Biocide,  'Dibutylin,  *DBT,  'Sea- 
water,  'Organotin  species,  Scotland,  Salmon 
farms. 
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The  leaching  of  TBT  from  a  moored  array  of 
cages  with  netting  freshly  treated  with  TBT-based 
antifoulants  has  been  assessed  for  5  months  follow- 
ing immersion  in  seawater  in  a  sea  loch.  Concen- 
trations of  ca.  1  mg/cum  (g/1  as  Sn)  within  the 
cages  are  observed  soon  after  deployment.  These 
levels  dropped  rapidly  to  ca.  0.1  mg/cum  after  2 
weeks  and  to  ca.  0.005  mg/cum  after  5  months. 
Close  to  the  cages  (20  m),  concentrations  up  to  0.2 
mg/cum  were  initially  observed  while  in  the  main 
body  of  the  loch  TBT  was  only  detectable  (0.002 
mg/cum)  near  the  start  of  the  investigation.  Con- 
centrations of  TBT  in  seawater  in  and  around  the 
raft  are  higher  than  those  reported  to  produce 
effects  on  biota  in  laboratory  studies.  Within  the 
loch  there  is  some  evidence  of  decomposition  of 
TBT  to  dibutylin  (DBT).  (Author's  abstract) 
W88-07117 


DETERMINATION  OF  PARAQUAT  BY  FLOW- 
INJECTION  SPECTROPHOTOMETRY, 

Department  of  Analytical  Chemistry,  Faculty  of 

Chemistry,    Complutense    University    of   Madrid, 

28040  Madrid  (Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07120 


SOME  PROBLEMS  ASSOCIATED  WITH 
BREWERY  AND  DAIRY  WATER  DIS- 
CHARGES, 

Science  College,  Mosul  University,  Mosul,  Iraq. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07124 


COLIFORM  BACTERIAL  COUNTS  IN  THE 
NILE  WATER  AT  KHARTOUM, 

Khartoum  Univ.  (Sudan).  Faculty  of  Agriculture. 
H  A.  Dirar. 

Environment  International  ENVIDV,  Vol.  12,  No. 
5,  p  571-576,  1986.  3  fig,  1  tab,  17  ref. 

Descriptors:  *Bacterial  analysis,  *Water  analysis, 
'Coliform,  'Fecal  contamination,  *Fecal  coliform 
bacteria,  'Microbiological  studies,  'Nile,  'Sudan, 
Stream  pollution,  Bacterial,  Africa. 

Research  data  was  collected  to  find  out  just  how 
clean  the  Nile  in  the  Sudan  is  with  respect  to  fecal 
contamination.  A  total  of  more  than  144  samples 
were  taken  over  a  period  of  12  months.  The  clear, 
fast-flowing  Blue  Nile  is  much  more  fecally  con- 
taminated than  the  chalky,  slow-flowing  White 
Nile  and  that,  in  general,  the  Nile  is  much  cleaner 
than  other  African  rivers.  (Miller-PTT) 
W88-07125 


PCB  LEVELS  IN  SURFACE  AND  WASTE 
WATERS  IN  EGYPT, 

National  Research  Centre,  Cairo  (Egypt).  Water 

Pollution  Control  Lab. 

M.  I.  Badawy,  and  O.  A.  Aly. 

Environment  International  ENVIDV,  Vol.  12,  No. 

5,  p  577-580,  1986.  1  fig,  3  tab,  17  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Surface 
water,  'Water  analysis,  'Chemical  analysis, 
'Wastewater  analysis,  'Chlorinated  aromatic  hy- 
drocarbons, 'Gas  chromatography,  'Egypt,  'Nile 
River,  'Ismailia  Canal,  *El-Mahmodia  Canal, 
Comparison  studies,  Stream  pollution. 

Samples  of  surface  water  from  the  river  Nile, 
Ismailia  and  El-Mahmodia  Canals,  and 
wastewaters  from  eight  plants  were  collected  and 
analyzed  for  PCB  levels.  The  mean  concentrations 
of  PCBs  in  the  Nile  River,  El-Mahmodia  Canal, 
and  wastewaters  were  24  +  or  -  14,  39  +  or  -  18, 
and  170  +  or  -  150  ng/L,  respectively.  The  waste- 
waters discharged  from  industrial  plants  increased 
the  levels  of  PCBs  in  surface  waters,  the  concen- 
trations of  PCBs  in  the  Nile  and  two  canals  are 
within  the  range  found  in  the  Hudson,  Avon,  and 
Frome  Rivers,  and  for  the  Northern  Mississippi 
area.  (Author's  abstract) 
W88-07126 


PHYSICAL  MODEL  STUDY  OF  THERMAL 
AND  CHEMICAL  POLLUTION  IN  THE 
SHUAIBA  OFFSHORE  AREA  OF  KUWAIT, 


Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07130 


ENVIRONMENTAL  FATE  OF  POLYNUCLEAR 
AROMATIC  HYDROCARBONS  IN  COAL  TAR, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 
of  Chemical  and  Biochemical  Engineering. 
J.  D.  Enzminger,  and  R.  C.  Ahlert. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  6,  p  269-278,  June  1987.  3  tab,  58  ref. 

Descriptors:  'Polynuclear  aromatic  hydrocarbons, 
'Biodegradation,  'Groundwater  pollution,  'Hy- 
drocarbons, 'Fate  of  pollutants,  'Water  pollution, 
'Path  of  pollutants,  United  States,  Surfactants, 
Degradation,  Coal  tar. 

Coal  tar  contains  high  concentrations  of  polynu- 
clear aromatic  hydrocarbons  (PAH).  Land  dispos- 
al of  coal  tar  residues  has  led  to  extensive  ground- 
water contamination  at  a  number  of  sites  in  the 
Minnesota,  Virginia,  Pennsylvania,  and  Iowa.  This 
paper  briefly  reviews  several  case  studies  of  coal- 
tar-contaminated  sites.  The  environmental  fate  of 
PAH  in  coal  tar  residues,  particularly  biodegrada- 
tion and  transport  in  groundwater,  is  discussed. 
Compounds  that  are  more  hydrophobic  or  have 
higher  molecular  weight  are  more  resistant  to  nat- 
ural biological  degradation  any  may  persist  in  the 
evnironment.  Unsubstituted  aliphatic  or  aromatic 
hydrocarbons  located  in  anoxic  environments  also 
will  persist.  Compounds  that  are  hydrophobic  will 
tend  to  move  more  slowly  through  soils  that  have 
a  high  organic  carbon  content.  The  presence  of 
surfactants  or  dissolved  organic  material  may  in- 
crease the  solubility  of  hydrophobic  compounds, 
and,  thus,  their  mobility.  Several  treatment  proc- 
esses have  been  shown  to  remove  PAH  from 
wastewater;  these  include  trickling  filters,  fioccula- 
tin  and  sedimentation,  and  granular  activated 
carbon.  (Miller-PTT) 
W88-07134 


COMPARATIVE  STUDY  OF  TIN  PROFILES 
WITH  OTHER  METALS  AND  PHOSPHORUS 
PATTERNS  IN  LACUSTRINE  SEDIMENTS: 
MOBILITY  AND  POLLUTION, 

1  -  Laboratoire  de  Chimie  Analytique  -  Faculte  des 

Sciences  -  Avenue  de  l'Universite,  64000  PAU  - 

France. 

H.  El  Ghobary,  A.  Astruc,  M.  Astruc,  F. 

Giovanoli,  and  R.  Pinel. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  6,  p  279-288,  June  1987.  7  fig,  22  ref. 

Descriptors:  'Tin,  'Heavy  metals,  'Trace  metals, 
'Lake  Geneva,  'Fate  of  pollutants,  'Sedimento- 
logy,  'Lake  sediments,  'Anoxic  water,  'Tin  mobil- 
ity, 'Switzerland,  'Saudi  Arabia,  Copper,  Lead, 
Zinc,  Phosphorus,  Organic  matter,  Outfalls. 

Tin  profiles  in  three  sediment  cores  of  Lake 
Geneva  were  compared  with  patterns  of  mobile 
elements  (organic  matter  and  phosphorus)  and  of 
metals  (copper,  lead  zinc,  manganese,  and  iron) 
related  to  anthropogenic  flux  in  order  to  estimate 
tin  mobility,  fluxes  and  fate  in  lacustrine  sediments. 
It  appears  that  the  mobility  of  tin  is  rather  low  in 
the  studied  anoxic  lacustrine  sediments.  The  aver- 
age tin  anthropogenic  flux  at  site  M  1,  adjacent  to 
Vidy  sewage  plant  discharge  outlet,  is  at  least  2.6 
microgram/sq  cm/yr.  However,  the  average  tin 
flux  at  site  L  14  (255  m  depth)  and  site  1  16  (305  m 
depth)  are  0.23  and  0.12  microgram/sq  cm/yr, 
respectively.  Therefore,  the  main  anthropogenic 
source  of  tin  is  sewage  and  the  major  sink  of  tin  in 
the  near-shore  polluted  areas  is  particulate  deposit 
ion,  which  immobilizes  tin  in  the  sediment  column. 
(Author's  abstract) 
W88-07135 


ASSESSMENT  OF  METAL  SPECIES  BIOAVAI- 
LABILITY AND  GEOCHEMICAL  MOBILITY 
IN  POLLUTED  WATERS, 

Department  of  Engineering,  Chalmers  University 
of  Technology,  S-412  96  Goteborg,  Sweden. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07139 


METAL  SPECIATION  VARIATIONS  WITHIN 
SEPARATE  STORMWATER  SYSTEMS, 

Urban  Pollution  Research  Centre,  Middlesex  Poly- 
technic, Queensway,  Enfield,  Middlesex,  England 
EN3  4SF. 

D.  M.  Revitt,  and  G.  M.  Morrison. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  8,  p  373-380,  August  1987.  1  fig,  17  ref. 

Descriptors:  'Water  pollution,  'Path  of  pollutants, 
'Storm  sewers,  'Storm  water,  'Heavy  metals, 
'Cadmium,  'Copper,  'Zinc,  'Lead,  'Sweden, 
'England,  Urban  runoff,  Chelex  removable  frac- 
tion, Exchangeable  fraction,  Storm  sewers,  Sewer 
system,  Chemical  analysis,  Metal  speciation,  Gully- 
pot. 

The  changes  in  metal  speciation  through  separate 
stormwater  systems  for  several  combined  storms 
were  examined.  The  metal  species  which  dominate 
throughout  the  system  are  the  chelex  removable 
fraction  for  Cd,  Cu  and  Zn  and  the  exchangeable 
fraction  for  Pb.  The  variations  in  individual  metal 
species  between  road  runoff,  gullypot  outflow  and 
stormwater  outfall  samples  were  interpreted  in 
terms  of  the  relevant  chemical  and  physical  proc- 
esses which  affect  the  movement  of  metal  pollut- 
ants on  the  road  surface,  within  the  gullypot  and 
through  the  sewer  pipe  system  under  stormflow 
conditions.  (Author's  abstract) 
W88-07140 


RADIOACTIVE    TRACER    TECHNIQUES    IN 
SPECIATION  STUDIES, 

Oslo  Univ.  (Norway).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 

W88-07141 


BIOAVAILABLE  METAL  UPTAKE  RATE  DE- 
TERMINATION IN  POLLUTED  WATERS  BY 
DIALYSIS  WITH  RECEIVING  RESINS, 

Department   of   Sanitary    Engineering,    Chalmers 

University   of  Technology,   S-412   96  Goteborg, 

Sweden. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07142 


ZERO-DEPOSITION  TIME  EXTRAPOLATION 
DPASV  FOR  DETERMINATION  OF  THE 
COMPLEXATION  CAPACITY, 

Dept  of  Geography,   Peking  University,   Beijing, 

People's  Republic  of  China. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07146 


SURFACE  TENSION  AS  AN  INDICATIVE  PA- 
RAMETER OF  POLLUTION.  A  WATER  POL- 
LUTION SURVEY  OF  THE  BAY  OF  PASAJES, 

I.  Larumbe,  A.  Casado,  and  F.  Izco. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  9,  p  441-448,  September  1987.  6  fig,  2 
tab,  9  ref. 

Descriptors:  'Surface  tension,  'Detergents, 
'Water  pollution  sources,  Dissolved  oxygen, 
Spain,  Water  properties,  Hydrogen  ion  concentra- 
tion, Conductivity,  Correlation  coefficient,  Statisti- 
cal analysis. 

Pure  water  has  a  surface  tension  value  which  is 
modified  depending  on  the  substances  borne  in  it. 
The  degree  of  contamination  of  the  Bay  of  Pasajes 
(located  in  the  Province  of  Guipuzcoa,  Spain)  and 
its  relation  to  measured  surface  tension  values  were 
studied.  Correlation  coefficients  were  obtained  be- 
tween the  surface  tension  and  pollution  load  dis- 
solved oxygen,  anionic  detergents,  pH,  and  con- 
ductivity, and  surface  tension.  The  highest  correla- 
tion coefficients  were  found  for  surface  tension- 
detergent  concentration  and  were  attributed  to 
urban  water  flowing  into  the  bay.  Other  correla- 
tions could  be  explained  by  the  presence  of  various 
industrial  effluents.  (Miller-PTT) 
W88-07147 
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GASEOUS  POLLUTANT  AND  ACIDIC  RAIN 
IMPACTS  ON  CROPS  IN  THE  UNITED 
STATES:  A  COMPARISON, 

National  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

P.  M.  Irving. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  10,  p  451-458,  October  1987.  4  fig,  2 

tab,  15  ref. 

Descriptors:  *Air  pollution  effects,  *Water  pollu- 
tion sources,  'Acid  rain,  'Agriculture,  "Crops, 
•Atmospheric  deposition,  *Wet  deposition,  Simu- 
lated rain,  Precipitation,  Meteorological  condi- 
tions, Sulfur  dioxide,  Nitrogen  oxides,  United 
States. 

The  effects  of  gaseous  pollutants  (03,  S02,  N02) 
and  acidic  rain  were  assessed  and  compared  for  a 
wide  variety  of  crop  cultivars  and  species.  No 
measurable  and  consistent  crop  yield  response 
from  the  direct  effects  of  simulated  acidic  rain  at 
ambient  levels  has  been  established,  although  possi- 
ble interactions  with  other  stresses  need  further 
study.  For  some  local  situations,  exposures  of  S02 
and  combinations  of  S02  and  N02  may  reach 
concentrations  and  frequencies  that  could  reduce 
crop  productivity,  but  effects  from  these  pollutants 
are  not  significant  on  a  national  scale.  In  contrast, 
03  at  ambient  levels  during  the  growing  season, 
has  been  demonstrated  to  reduce  the  yield  by  an 
average  of  5-10%  for  the  majority  of  crops  tested. 
(Author's  abstract) 
W88-07148 


ROLE  OF  QUALITY  ASSURANCE  IN  NA- 
TIONAL ACID  RAIN  RESEARCH  IN  THE 
UNITED  STATES, 

Northrop  Services,  Inc.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-07149 


CONSTRUCTION  AND  EXPLOITATION  OF 
AN  AUTOMATIC  SEQUENTIAL  WET-ONLY 
RAIN  SAMPLER, 

Laboratoire   de   physico-chimie   de   l'atmosphere, 

Universite  Paris  7,  2  Place  Jussieu,  75251,  Paris 

Cedex  05,  France. 

J.  L.  Jaffrezo,  and  J.  L.  Colin. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  10,  p  467-474,  October  1987.  4  fig,  7 

ref. 

Descriptors:  *Acid  rain,  *Water  quality  data, 
•Sampling,  *Rainfall  sampling,  *Aerosols,  ♦Mete- 
orology, 'Precipitation,  Automatic  sequential  rain 
sampling,  Sequential  sampling,  France,  Scaveng- 
ing, Chemical  analysis. 

A  better  understanding  of  mechanisms  by  which 
chemical  species  are  scavenged  by  precipitation 
can  be  obtained  by  monitoring  concentrations  con- 
tinuously throughout  an  event.  An  automatic  se- 
quential sampling  station  collects  rain  in  0.1  mm 
increments,  without  mixing  fractions  or  events. 
This  station  has  been  used  in  Paris  for  a  year. 
Preliminary  results  on  a  particular  event  show  the 
usefulness  of  this  sampling  technique  when  it  is 
associated  with  complementary  data  on  the  aerosol 
and  the  meteorology.  A  second  version  has  been 
developed  with  several  improvements  over  this 
prototype.  (Author's  abstract) 
W88-0715O 


NICKEL  ACCUMULATION  BY  BACTERIA, 

Department  d'Enginyeria  Quimica  i  Bioquimica, 
Facultat  de  Quimiques,  Universitat  de  Barcelona, 
Placa  Imperial  Tarraco,  1,  43005  Tarragona,  Spain. 
A.  Bordons,  and  J.  Jofre. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  10,  p  495-500,  October  1987.  1  fig,  2 
tab,  23  ref 

Descriptors:  *Path  of  pollutants,  'Microbiological 
studies,  'Wastewater  treatment,  'Industrial 
wastewater,  'Activated  sludge,  'Aerobic  treat- 
ment, Sediments,  'Bioaccumulation,  'Bacteria, 
•Nickel. 


A  survey  has  been  made  of  the  accumulation  of 
nickel  by  resting  cells  of  32  strains  selected  as  Ni- 
resistant  among  a  population  of  bacteria  isolated 
from  activated  sludge  and  polluted  sediments  with 
a  view  to  obtaining  a  strain  suitable  for  removing 
nickel  from  industrial  wastes.  The  best  strain  was 
classified  as  Pseudomonas  and  removed  about  5% 
of  the  metal  from  the  solution.  Nine  other  selected 
strains  were  different  genera  of  Enterobacteria. 
(Author's  abstract) 
W88-07152 


MODELLING  THE  DYNAMIC  RELATION- 
SHIP BETWEEN  CD-CONCENTRATION  IN 
GAMMARUS  TIGRINUS  AND  WATER  TEM- 
PERATURE, 

Oldenburg  Univ.  (Germany,  F.R.). 

H.  P.  Baumer,  and  G.  P.  Zauke. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  11,  p  529-544,  November  1987.  11  fig,  4 

tab,  16  ref. 

Descriptors:  'Model  studies,  'Statistical  models, 
'Computers,  'Computer  software,  'Water  pollu- 
tion, 'Cadmium,  'Bioavailability,  'Bioaccumula- 
tion, 'Germany,  Correlation  coefficient,  Water 
temperature. 

In  the  context  of  the  discussion  of  concepts  of 
biological  monitoring,  the  dynamic  relationship  be- 
tween Cd-concentration  in  Gammarus  tigrinus  and 
water  temperature  was  investigated.  As  a  first  ap- 
proximation, a  transfer  function  noise-model  is  pro- 
posed and  its  mathematical  development  presented. 
According  to  this  model,  mean  monthly  Cd-con- 
centration seems  to  be  related  to  the  mean  monthly 
water  temperature  of  the  previous  month.  The 
dynamic  relationship  between  indicator  variables 
of  the  life-history  status  of  potential  monitor  orga- 
nisms and  the  accumulated  body  burden  of  a  given 
contaminant  must  be  carefully  evaluated.  (Miller- 
PTT) 
W88-07153 


DISSOLVED  IRON  AND  ORGANIC  MATTER 
IN  NORTHERN  PEATLANDS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-07174 


ACID  NEUTRALIZING  CAPACITY  OF 
LEAVES  EXPOSED  TO  ACIDIC  FOG, 

California  Univ.,  Riverside.  Statewide  Air  Pollu- 
tion Research  Center. 
R.  C.  Musselman. 

Environmental  and  Experimental  Botany 
EEBODM,  Vol.  28,  No.  1,  p  27-32,  January  1988. 
1  tab,  44  ref. 

Descriptors:  'Acid  rain,  'Fate  of  pollutants,  'Air 
pollution  effects,  'Acidity,  'Neutralization, 
'Leaves,  'Fog,  Hydrogen  Ion  Concentration, 
Plant  tissues,  Tomatoes,  Radish,  Celery,  Azalea. 

Experiments  were  conducted  to  determine  pH  at 
the  leaf  surface  of  radish  (Raphanus  sativus),  azalea 
(Rhododendron  spp.),  celery  (Apium  graveolens), 
and  tomato  (Lycopersicon  esculentum)  after  2  hr 
of  exposure  to  acidic  fog  at  pH  levels  ranging  from 
1.6  to  5.6.  Results  demonstrated  that  plants  had  a 
capacity  to  neutralize  acidic  input  at  the  leaf  sur- 
face, thus  preventing  exposure  of  plant  tissue  to 
acidity  levels  which  might  cause  necrosis.  The 
acid-neutralizing  capacity  was  dependent  upon  hy- 
drogen ion  input;  it  was  particularly  evident  at  the 
higher  pH  levels,  but  was  less  effective  at  low  pH. 
Plant  species  differed  in  their  capacity  to  neutralize 
specific  levels  of  acidic  input.  Acidity  of  moisture 
at  the  leaf  surface  after  exposure  to  pH  of  3.6  or 
higher  was  no  more  than  pH  4.6  for  celery  to  pH 
5.8  for  azalea.  No  foliar  necrosis  was  observed  at 
treatment  levels  of  pH  3.6  or  above.  Species  with 
similar  leaf  surface  pH  levels  differed  in  amount  of 
foliar  necrosis;  radish  was  injured  more  than  celery 
and  azalea  at  pH  1.6,  even  though  surface  neutral- 
izing capacities  of  these  three  species  were  similar 
at  this  treatment  level.  The  amount  of  leaf  necrosis 
occurring  at  the  pH  2.6  treatment  indicates  that  the 
threshold  for  necrosis  to  develop  may  require  sur- 
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face  acidity  near  pH  3  for  radish  and  azalea,  but 
closer  to  pH  4  for  tomato;  celery  was  not  injured 
at  pH  2.6  even  though  acid  neutralizing  capacity 
was  the  same  for  both  celery  and  radish  at  this 
treatment  level.  (Author's  abstract) 
W88-07175 


QUANTITATIVE  DETERMINATION  OF  AR- 
SENOCHOLINE  AND  ACETYLARSENOCHO- 
LINE  IN  AQUATIC  ORGANISMS  USING  PY- 
ROLYSIS  AND  GAS  CHROMATOGRAPHY/ 
MASS  SPECTROMETRY, 

National  Inst,  of  Environmental  Medicine,  Stock- 
holm (Sweden). 

A.  Christakopoulos,  B.  Hamasur,  H.  Norin,  and  I. 
Nordgren. 

Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL,  Vol.  15,  No.  2,  p  67-74,  15  January 
1988.  5  fig,  4  tab,  41  ref.  Swedish  Environmental 
Protection  Board  Grant  5311064-9  and  Swedish 
Medical  Research  Council  Grant  B  86-14x-199-22. 

Descriptors:  'Quantitative  analysis,  'Arsenic  com- 
pounds, 'Organic  compounds,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Aquatic  animals,  'Gas  chro- 
matography, 'Mass  spectrometry,  Algae,  Marine 
algae,  Bioaccumulation,  Biosynthesis,  Excretion, 
Arsenic,  Trace  levels,  Crustaceans,  Shrimp,  Lob- 
sters, Crabs,  Fish,  Sculpin,  Perch,  Herring,  Pike, 
Roach,   Flounders,   Brackish   water,   Ecosystems. 

Marine  and  limnetic  algae  bioaccumulate  inorganic 
arsenic  and  biosynthesize  organic  arsenic  com- 
pounds, which  are  excreted  to  the  surrounding 
water  or  incorporated  into  the  cells  of  the  algae.  A 
qualitative  and  quantitative  method  has  been  de- 
veloped for  the  analysis  of  trace  amounts  of  quater- 
nary organoarsenicals.  Using  this  method,  arseno- 
choline  (AsCh)  and  acetylarsenocholine  (AAsCh) 
have  been  estimated  in  fish  (sculpin,  perch,  burbot, 
herring,  pike,  and  roach)  from  arsenic-polluted 
brackish  water  and  compared  with  the  same  spe- 
cies of  fish  from  unpolluted  water.  The  investiga- 
tion also  includes  some  fish  and  Crustacea  (plaice, 
shrimp,  lobster,  crab,  and  witch)  from  marine 
water.  The  absolute  concentrations  of  AsCh  and 
AAsCh  in  fish  from  arsenic-polluted  water  indicate 
an  elevated  level  of  these  compounds  parallel  to 
the  higher  total  arsenic  concentration  in  fish  from 
polluted  water  compared  with  fish  from  unpollut- 
ed water.  The  relative  concentration  of  AsCh  and 
AAsCh  in  fish  from  arsenic -polluted  and  unpollut- 
ed water  does  not  seem  to  differ;  however,  the 
relative  concentrations  of  these  compounds  in 
marine  organisms  are  lower  than  in  brackish-water 
fish.  The  presence  of  AsCh  and  AAsCh  in  differ- 
ent aquatic  organisms  indicates  the  existence  of  a 
general  metabolic  pathway  for  these  compounds  in 
aquatic  ecosystems.  (Shidler-PTT) 
W88-07179 


OCCURRENCE  AND  CHEMISTRY  OF  HIGH 
FLUORIDE  GROUNDWATERS  IN  JALORE 
DISTRICT  OF  WESTERN  RAJASTHAN. 

Ground     Water     Department,     Jodhpur     342003, 

India. 

S.  C.  Gupta,  C.  S.  Doshi,  and  B.  L.  Paliwal. 

Annals  of  Arid  Zone  ANA2BX,  Vol.  25,  No.  4,  p 

255-264,  December  1986.  5  fig,  3  tab,  11  ref. 

Descriptors:  'Water  quality,  'Geochemistry, 
'Fluorides,  'Groundwater  quality,  'India,  Chemi- 
cal analysis,  Drinking  water,  Spectrophotometry, 
Calcite,  Bicarbonate,  Wells. 

Fluoride  has  been  a  significant  problem  associated 
with  groundwaters  in  western  and  southwest  Ra- 
jasthan.  More  than  40%  of  the  groundwaters  in 
Pali  and  Jalore  Districts  contain  fluoride  in  con- 
centrations above  the  permissible  limits  of  2.0  mg/ 
1.  Groundwater  samples  from  nearly  165  dug  wells 
representing  different  hydrogeological  formations 
in  Jalore  District  were  collected  during  the  years 
1976-1982  and  analyzed  chemically  using  APHA 
standard  methods.  The  fluoride  estimations  were 
carried  out  spectrophotometrically  using  Alizarin 
red  and  Zirconium  oxychloride  reagents.  The  ac- 
tivity of  fluoride  and  other  related  ions  was  calcu- 
lated by  the  Debye-Huckle  equation.  The  ground- 
waters in  the  region  are  saturated  with  respect  to 
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calcite  but  only  about  27%  of  them  are  fluoride- 
saturated.  High  fluoride  waters  are,  in  general, 
high  in  sodium  and  bicarbonate  content;  however, 
this  relationship  is  not  attributed  to  chemical  ther- 
modynamics. (Shidler-PTT) 
W88-07187 


SNOWMELT  RUNOFF  PATHWAYS  IN  A 
BOREAL  FOREST  HILLSLOPE,  THE  ROLE 
OF  PIPE  THROUGHFLOW, 

Laboratory  of  Forest  Hydrology,  Department  of 

Forest  Sciences,   Bureau  0866,  Pavilion  Vachon, 

Laval    University,    Sainte-Foy,    Que.    G1K    1P4, 

Canada. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07191 


HYDROGEOLOGY,  HYDROCHEMISTRY, 

AND  ENVIRONMENTAL  ISOTOPES  OF  THE 
CAMPASPE  RIVER  AQUIFER  SYSTEM, 
NORTH-CENTRAL  VICTORIA,  AUSTRALIA, 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07193 


BEHAVIOR    OF    VARIOUS    SOLUTES    IN    A 
FIELD  SOIL:  SIX  YEARS  OBSERVATION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-07195 


LINEAR  GRAPHICAL  METHOD  FOR  DETER- 
MINING HYDRODISPERSIVE  CHARACTER- 
ISTICS IN  TRACER  EXPERIMENTS  WITH  IN- 
STANTANEOUS INJECTION, 

Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 

et  de  Geochemie  Isotopique. 

H.  Q.  Wang,  N.  Crampon,  S.  Huberson,  and  J.  M. 

Gamier. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  1/2, 

p  143-154,  15  November  1987.  6  fig,  4  tab,  15  ref. 

Descriptors:  *Solute  transport,  *Path  of  pollutants, 
•Dispersion,  'Groundwater  movement,  *Linear 
graphical  method,  'Graphical  methods,  'Aquifer 
characteristics,  'Injection,  'Tracers,  Estimating 
equations,  Flow,  Isotopic  tracers,  Mass  transfer, 
Porous  media,  Porosity,  Fried  method,  Crampon 
method,  Sauty  method. 

A  rapid  method  of  determining  the  hydrodisper- 
sive  characteristics  of  an  aquifer  from  tracer  ex- 
periments with  instantaneous  injection  is  proposed 
and  applied  to  experimental  data.  This  method, 
named  the  'Linear  Graphical  Method',  is  based  on 
the  use  of  an  analytical  expression  for  mass  trans- 
port in  porous  media  under  classic  hypotheses  and 
leads  to  the  estimation  of  the  dispersivity  and  po- 
rosity. The  Linear  Graphical  Method  was  applied 
to  one-dimensional  flow  in  a  column  in  the  labora- 
tory and  to  radial  converging  flow  in  a  field  exper- 
iment. The  method  is  economical  in  computation 
time  and  equipment  (pocket  calculator,  graph 
paper).  Moreover,  there  is  no  influence  of  the  area 
computation  of  the  break-through  curves  as  in 
Fried's  variations  method  and  in  Crampon's 
method.  Furthermore  there  is  no  user's  influence 
on  the  break-through  curve  adjustment  as  in 
Sauty's  type  curves  method.  On  the  other  hand,  to 
avoid  the  influence  of  erratic  data  points  on  the 
derivative  computation,  it  is  necessary  to  smooth 
the  experimental  data  before  using  this  method. 
The  results  obtained  by  this  method  are  in  fairly 
good  agreement  with  those  obtained  by  other 
rapid  methods.  (Author's  abstract) 
W88-07198 


BOAT  TRAFFIC,  SEDIMENT  RESUSPENSION 
AND  TURBIDITY  IN  A  BROADLAND  RIVER, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

P.  N.  Garrad,  and  R.  D.  Hey. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 

p  289-297,  30  November  1987.  4  fig,  1  tab,  22  ref. 

Descriptors:    'Turbidity,    'Suspended    sediments, 
•Sediment    erosion,    'Sediment-water    interfaces, 


•Navigable  rivers,  *Boating,  Algal  growth,  River 
beds.  Bed  load,  Sediment  concentration.  Tidal  cur- 
rents, Water  sampling.  Boating  regulations,  Eng- 
land. 

Increasing  levels  of  turbidity  reported  for  parts  of 
the  Norfolk  Broads  over  the  last  century  have 
been  attributed  to  algal  growth.  This  paper  demon- 
strates how  the  resuspension  of  bed  sediments  by  a 
single  moving  boat  is  possible,  and  how  the  diurnal 
variation  of  boat  traffic  movement  has  distinct 
effects  on  patterns  of  suspended  sediment  concen- 
tration and  hence  turbidity.  A  Partech-WPRL 
probe  was  used  to  measure  the  change  in  concen- 
tration of  suspended  solids  close  to  the  river  bed 
during  the  passage  of  a  boat.  Experiments  using  a 
university  research  boat  and  boats  used  frequently 
on  the  Broadland  rivers  required  each  boat  to  sail 
parallel  to  the  river  banks  some  0,  10,  and  20  m 
away  from  the  instrument  at  speeds  ranging  from 
1.34  m/sec  to  3.12  m/sec.  All  the  boats  studied, 
when  traveling  within  present  speed  limits  (up  to 
3.12  m/sec),  can  cause  erosion  of  the  bed  material 
and  thus  increase  concentrations  of  sediment  in  the 
near-bed  zone.  Hourly  water  samples  were  collect- 
ed above  the  navigable  limit,  in  the  navigable  area, 
and  in  a  nonnavigable  tributary,  using  a  Cygnus 
automatic  water  sampler.  Suspended  sediment  con- 
centration patterns  for  the  nonnavigable  stations 
show  little  diurnal  variation  in  either  the  inorganic 
or  organic  fraction.  Samples  taken  in  the  navigable 
region  show  distinct  diurnal  variations;  the  inor- 
ganic fraction  in  particular  rises  to  a  maximum  in 
the  mid-afternoon  and  falls  to  a  minimum  at  about 
7  am  each  day  irrespective  of  the  tide  and  appears 
to  reflect  the  daily  pattern  of  boat  movements. 
Control  of  boat  speed  and  frequency  thus  has 
important  implications  for  the  management  of  tur- 
bidity levels  in  Broadland.  (Shidler-PTT) 
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ASBESTOS  IN  DRINKING  WATER  AND 
CANCER, 

Department  of  Medical  Statistics,  Charing  Cross 
and  Westminster  Medical  School,  London,  Eng- 
land. 

K.  D.  MacRae. 

Journal  of  the  Royal  College  of  Physicians  of 
London  RCPJAX,  Vol.  22,  No.  1,  p  7-10,  January 
1988.  29  ref. 

Descriptors:  'Human  diseases,  'Cancer,  'Path  of 
pollutants,  'Epidemiology,  'Population  exposure, 
•Potable  water,  'Drinking  water,  'Diet,  'Asbestos 
cement,  'Asbestos,  'Population  effects,  'Toxicity, 
'Waste  discharge,  'Water  pollution  sources, 
'Chemical  properties,  Minnesota,  Connecticut, 
California,  Washington,  USA,  Quebec,  Canada, 
Pipes. 

Five  major  epidemiological  studies  from  Duluth  in 
Minnesota,  Connecticut,  the  San  Francisco  Bay 
area,  the  Puget  Sound  area  of  western  Washington, 
and  Quebec  are  reviewed.  These  studies  identified 
asbestos  in  drinking  water  for  one  or  more  of  the 
following  reasons:  (1)  naturally  occurring  asbestos 
in  the  rocks  in  the  source  of  the  water  supply;  (2) 
contamination  arising  from  the  dumping  of  asbes- 
tos-containing waste;  (3)  the  use  of  asbestos-cement 
in  the  pipes  conveying  the  water  to  the  consumer. 
Population  density  in  the  area,  the  reliability  of  the 
method  of  assessment  (mortality  or  morbidity 
data),  whether  the  population  is  rural,  urban,  socio- 
economic status,  education,  age,  and  sex  are  used 
in  comparing  the  incidence  of  disease  in  the  differ- 
ent populations.  Methodological  problems  associat- 
ed with  physical  measurement  of  the  asbestos  fiber 
content  of  water  and  dietary  asbestos  also  are 
discussed.  It  is  concluded  that,  for  the  majority  of 
asbestos-pipe  sites,  no  excess  risk  is  present  from 
asbestos  in  drinking  water.  (Hammond-PTT) 
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ACID  PRECIPITATION  AND  ITS  EFFECTS  ON 
WATER  QUALITY  OF  SMALL  RIVER  BASINS 
IN  RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5C. 
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ACIDIFICATION   AND  ANADROMOUS  FISH 
OF  ATLANTIC  ESTUARIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Terrestrial 

and  Aquatic  Ecology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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ESTIMATING  THE  ATMOSPHERIC  INPUT 
OF  POLLUTANTS  INTO  A  WATERSHED, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
P.  J.  Samson. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  1/2,  p  7-17,  September  1987.  6  fig,  3  tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Chemistry 
of  precipitation,  'Acid  rain,  'Acid  streams,  'Wa- 
tersheds, United  States,  Water  quality,  Aquatic 
habitats,  Fish,  Estuarine  environment,  Ions,  Hy- 
drogen ion  concentration,  Acidity,  Sulfates,  Ni- 
trates, Ammonium,  Precipitation,  Precipitation  in- 
tensity, Storm  runoff,  Seasonal  distribution. 

Estimating  the  atmospheric  input  of  ions  to  a  wa- 
tershed has  traditionally  been  accomplished 
through  either  the  extrapolation  of  point  measure- 
ments of  deposition  or  the  integration  of  model- 
estimated  deposition.  The  characteristics  of  pre- 
cipitation chemistry  were  examined  in  the  eastern 
seaboard  of  the  United  States  where  precipitation 
quality  could  conceivably  affect  fish  habitats  in 
estuaries.  The  measured  values  were  extracted 
from  the  data  base  of  the  Utility  Acid  Precipitation 
Sampling  Program  precipitation  chemistry  net- 
work. These  data  illustrate  the  nature  of  ionic 
deposition  at  four  points  on  the  eastern  seaboard. 
The  deposition  of  hydrogen  ions  (acidity)  depends 
upon  the  amount  of  sulfate  and,  to  a  lesser  degree, 
nitrate  in  the  precipitation.  The  quantity  of  ionic 
deposition  on  a  storm-by-storm  basis  was  influ- 
enced by  the  amount  of  water  deposition  but  the 
relationship  was  not  very  strong.  Thus  the  use  of 
water  deposition  as  a  surrogate  for  ionic  deposition 
is  not  justified  in  these  watersheds.  The  deposition 
of  hydrogen,  sulfate,  nitrate,  and  ammonium  ions 
was  not  clearly  seasonal.  While  a  large  percentage 
of  total  ionic  deposition  occurred  in  a  small 
number  of  precipitation  events,  these  exceptional 
events  were  not  confined  to  a  particular  season. 
(Author's  abstract) 
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COMPARISON  OF  EXCESS  SULFATE  YIELDS 
AND  MEDIAN  PH  VALUES  OF  RIVERS  IN 
NOVA  SCOTIA  AND  NEWFOUNDLAND,  1971- 
1973  AND  1982-1984, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
M.  E.  Thompson. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  1/2,  p  19-26,  September  1987.  1  fig,  5  tab,  16 
ref. 

Descriptors:  'Chemical  properties,  'Anions,  'Sul- 
fates, 'Acidity,  'Hydrogen  ion  concentration, 
'Rivers,  'Water  pollution  sources,  'Acid  rain, 
Chemistry  of  precipitation,  Comparison  studies, 
Nova  Scotia,  Newfoundland,  Areal  precipitation. 

Using  the  best  available  data,  a  comparison  of  the 
excess  sulfate  yields  and  median  pH  values  of 
rivers  in  Nova  Scotia  and  Newfoundland  for  the 
two  periods  1971-1973  and  1982-1984  showed  that 
the  excess  sulfate  yields  were  significantly  lower  in 
1982-1984,  and  the  median  pH  values  of  the  non- 
organically-dominated  rivers  were  higher.  The 
areal  pattern  of  excess  sulfate  yields  of  rivers  on 
the  island  of  Newfoundland  is  in  accord  with  the 
known  pattern  of  precipitation  across  the  island. 
Comparison  of  data  for  the  Mersey  River  in  Ke- 
jimkujik  National  Park,  Nova  Scotia,  with  meas- 
ured wet  deposition  of  excess  sulfate  showed  that 
the  river  yields  of  excess  sulfate  are  higher  than  the 
wet  deposition  by  amounts  that  are  likely  due  to 
dry  deposition.  (Author's  abstract) 
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CHEMICAL  AND  BIOLOGICAL  TRENDS  AS- 
SOCIATED   WITH    ACIDIC    ATMOSPHERIC 
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DEPOSITION   IN  THE   RHODE   RIVER   WA- 
TERSHED AND  ESTUARY, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  5C. 
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ANALYSIS  OF  ORGANIC  AND  INORGANIC 
SULFUR  CONSTITUENTS  AND  S-34  ISO- 
TOPES IN  DATED  SEDIMENTS  OF  FOREST 
LAKES  IN  SOUTHERN  FINLAND, 

Department  of  Chemistry,  University  of  Oulu,  SF- 

90570  Oulu,  Finland. 

P.  Kokkonen,  and  K.  Tolonen. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  157-170,  September  1987.  4  fig,  6  tab,  27 

ref. 

Descriptors:  *Water  pollution  sources,  'Organic 
compounds,  *Inorganic  compounds,  'Isotope  stud- 
ies, 'Sulfur,  'Sulfur  compounds,  'Fate  of  pollut- 
ants, 'Lake  sediments,  Finland,  Acid  rain,  Air 
pollution,  Chrysophyta,  Diatoms,  Esters,  Cores, 
Radioactive  dating,  Diagenesis. 

A  modification  of  the  Jonson-Nishita  digestion- 
distillation  apparatus  was  used  to  determine  the 
sulfur  constituents  of  sediments  from  three  forest 
lakes  (Munajarvi,  Orajarvi,  and  Sorvalampi)  in 
southern  Finland.  Lakes  Munajarvi  and  Orajarvi 
had  undergone  marked  acidification  during  the 
past  30  years  or  so,  presumably  due  to  acid  deposi- 
tion as  revealed  from  sedimentary  diatom  and 
chrysophycean  remains.  Organic  sulfur  constituted 
a  major  part  of  the  total  sulfur,  and  during  recent 
years  carbon-bonded  sulfur  increased  in  Lakes 
Munajarvi  and  Sorvalampi  more  than  sulfate 
esters.  In  the  case  of  Lake  Orajarvi  the  concentra- 
tion of  total  sulfur  increased  by  a  factor  of  2.3  from 
its  preindustrial  level  which  seems  to  be  due  to  an 
increase  of  both  carbon-bonded  sulfur  and  sulfate. 
The  sediment  cores  of  Orajarvi  and  Munajarvi 
were  strongly  depleted  of  the  sulfur-34  isotope 
coincidentally  with  the  upcore  increase  in  total 
sulfur.  This  implies  that  the  recent  changes  in 
sedimentary  sulfur  are  related  to  the  increasing 
input  of  airborne  pollutant  sulfur,  since  about  1850 
in  Orajarvi  and  1950  in  Munajarvi,  provided  that 
the  lead-210  dating  of  the  cores  is  correct  and 
diagenetic  changes  have  not  greatly  altered  the 
vertical  distribution  of  sulfur  in  these  sediments. 
(Author's  abstract) 
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SPECIFIC  SORPTION  OF  TRACE  AMOUNTS 
OF  CU,  PB,  AND  CD  BY  INORGANIC  PARTIC- 
ULATES, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 

T.  U.  Aualiitia,  and  W.  F.  Pickering. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  171-185,  September  1987.  4  fig,  2  tab,  41 

ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chemical  analysis,  'Physicochemical  prop- 
erties, 'Sorption,  'Trace  metals,  'Heavy  metals, 
'Copper,  'Lead,  'Cadmium,  'Particulate  matter, 
Inorganic  compounds,  Oxides,  Manganese,  Iron, 
Aluminum,  Clay  minerals,  Suspension,  Adsorbents, 
Hydrogen  ion  concentration,  Metal  complexes. 

Thin-film  anodic  stripping  voltammetry  was  used 
to  study  the  specific  sorption  of  cadmium,  lead, 
and  copper  by  hydrous  oxides  (manganese,  iron, 
and  aluminum)  or  clay  mineral  suspensions  from 
acetate  buffer  solutions  containing  10  -  100  micro- 
grams/1 of  each  metal  ion.  The  amount  sorbed 
varied  with  system  pH  (range  3  to  9),  substrate 
crystal  form,  the  ratio  of  adsorbent  to  absorbate 
present,  and  the  metal  ion  involved.  Uptake  by 
hydrous  Mn(IV)  oxide  was  near  total  over  the 
whole  pH  range.  With  other  particulates  the  pH 
required  for  onset  of  sorption  varied  with  solid 
phase  composition,  with  uptake  subsequently  in- 
creasing steadily  with  increasing  pH.  In  general, 
affinity  and  relative  uptake  values  followed  the 
sequences  lead  >  copper  >  cadmium  and  Mn(IV) 
oxides  >  Fe(III)  oxides  >  aluminum  hydroxide  > 
clays  >  iron  ores.  The  solid  phases  loaded  with 
sorbed  metal  were  equilibrated  with  a  range  of 
extractant  solutions  used  in  soil  and  sediment  stud- 


ies, and  the  results  confirmed  that  chemi-sorption 
was  the  main  retention  process.  Significant  release 
was  achieved  using  extractants  that  attacked  the 
substrate  or  formed  stable  complexes  with  the 
metal  ion.  (Author's  abstract) 
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RESIDUES  OF  ORGANOCHLORINE  PESTI- 
CIDES IN  FISH  FROM  THE  ARABIAN  GULF, 

Department  of  Environmental  Marine  Chemistry, 

Marine  Science  Centre,  The  University,   Basrah, 

Iraq. 

A.  A.  Z.  Douabul,  H.  T.  al-Saad,  S.  Z.  al-Obaidy, 

and  H.  N.  al-Rekabi. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  187-194,  September  1987.  1  fig,  2  tab,  18 

ref. 

Descriptors:  'Pesticide  residues,  'Path  of  pollut- 
ants, 'Organic  pesticides,  'Fish,  Persian  Gulf,  Iraq, 
Chromatography,  Electron  capture  gas  chroma- 
tography, Marine  fisheries,  Lakes,  DDT,  Endrin, 
Dieldrin,  DDE,  DDD. 

High-resolution  electron  capture  gas  chromatogra- 
phy was  used  to  determine  residue  levels  of  organ- 
ochlorine  pesticides  in  13  commercially-important 
fish  species  collected  from  the  northwestern  Arabi- 
an Gulf.  While  most  of  the  residues  were  below 
the  detection  limit  of  microgram/kg  wet  weight, 
relatively  low  concentrations  of  total  DDT, 
endrin,  and  dieldrin  were  detected  in  the  edible 
tissue  of  these  fishes.  The  total  DDT  residue  levels 
were  2-11  micrograms/kg  wet  weight,  endrin, 
none  detected  -  45  microgramsAg,  and  dieldrin, 
none  detected  -  5  micrograms/kg.  A  definite  corre- 
lation was  established  between  total  organochlor- 
ine  pesticide  residues  and  lipid  content  for  the 
northwestern  Arabian  Gulf  fishes.  Comparison  has 
shown  that  fish  from  Hor-al-Hammar  Lake  (an 
area  that  used  to  be  sprayed  with  pesticides)  con- 
tained significantly  higher  residue  levels.  The  total 
DDT  residue  levels  were  5-45  micrograms/kg 
wet  weight,  endrin,  3  -  83,  and  dieldrin,  none 
detected  -  4  micrograms/kg.  Total  DDT  consisted 
of  p,p'-DDT,  o,p'-DDT,  o.p'DDD,  and  p,p-DDE; 
p,p'-DDT  is  the  active  pesticide  form  and  the 
others  are  impurities  or  environmentally-converted 
forms  for  which  p,p'-DDT  is  the  precursor.  Since 
unconverted  DDT  (p,p'-DDT)  was  identified  in 
northwestern  Arabian  Gulf  fishes,  it  is  concluded 
that  there  has  been  a  recent  input  of  DDT  to  this 
region.  Since  DDT  application  has  been  banned  in 
Iraq,  it  is  assumed  that  the  DDT  must  come  from  a 
more  remote  source  or,  more  likely,  from  continu- 
ing illegal  use.  (Author's  abstract) 
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GROUND    WATER    QUALITY    PREDICTION 
USING  CLIMATIC  INDICES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2K. 
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NUMERICAL  MODELING  OF  SOLUTE 
TRANSPORT  PATTERNS  IN  THE  DAMMAM 
AQUIFER, 

Civil  Engineering  Department,  King  Fahd  Univer- 
sity of  Petroleum  and  Minerals,  Dhaharan,  Saudi 
Arabia. 

R.  Al-Layla,  H.  Yazicigil,  and  R.  de  Jong. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  77-85,   February   1988.    12  fig,   16  ref.   King 
Abdulaziz    City    for    Science    and    Technology 
Project  AR-5-112. 

Descriptors:  'Numerical  modeling,  'Aquifers, 
'Saline  water  intrusion,  'Hydraulic  head,  'Solute 
transport,  Correlation  analysis,  Groundwater  man- 
agement, Groundwater  recharge,  Saudi  Arabia, 
Replenishment,  Water  quality,  Salinity,  Mathemat- 
ical models. 

The  intensive  development  in  the  Kingdom  of 
Saudi  Arabia,  particularly  along  the  coastline  and 
in  the  absence  of  adequate  replenishment  sources, 
has  led  to  major  deterioration  in  the  quality  and 
quantity  of  groundwater  resources.  A  numerical 
model   of  the   Dammam   aquifer   in   the   Eastern 
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Province  is  developed  and  used  to  predict  the 
extent  of  the  saline  intrusion  in  the  aquifer.  The 
types  of  stresses  effecting  the  solute  transport  were 
identified  and  remedial  measures  were  suggested. 
The  model  has  indicated  a  clear  inverse  relation- 
ship between  hydraulic  head  and  salinity.  Anoma- 
lies exist  where  an  increase  in  abstraction,  and 
hence  a  diversion  of  relatively  saline  water,  in  one 
location  leads  to  an  improvement  in  water  quality 
at  another  location.  (Author's  abstract) 
W88-07280 


EFFECTS  OF  NO-FLOW  RIVER  CONDITIONS 
ON  THE  PLATTE  RIVER  WELL  FIELD, 

Broward  County   Water   Resources  Management 

Division,    115   South  Andrews  Ave.,   Room   324, 

Fort  Lauderdale,  Florida  33301. 
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Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p  103-111,  February  1988.  7  fig,  15  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Path  of  pollutants,  'Groundwater  pollution, 
'River  flow,  'Stagnant  water,  'Groundwater  qual- 
ity, 'Impaired  water  quality,  'Groundwater  move- 
ment, Velocity,  Computers,  Computer  models, 
Simulation,  No-flow  periods,  Contamination, 
Wells,  Well  hydraulics,  Mathematical  models,  Path 
of  pollutants,  Nebraska,  Hydrologic  models. 

Effects  of  no-flow  river  conditions  on  the  quantity 
and  quality  of  water  in  the  Platte  River  well  field 
of  the  City  of  Grand  Island,  Nebraska,  were  exam- 
ined utilizing  a  finite-difference  computer  simula- 
tion model  specifically  developed  for  this  well 
field.  Results  suggest  that  the  effects  of  these  no- 
flow  periods  eliminate  the  hydraulic  barrier  be- 
tween the  well  field  and  an  area  north  of  the  River 
that  is  contaminated  with  nitrate  (concentration  in 
the  20  to  40  mg/1  N03-N  range).  They  also  change 
the  direction  and  velocity  of  movement  of  the 
contaminated  ground  water.  Simulation  results  in- 
dicate that  contaminated  ground  water  moves 
toward  the  well  field  with  a  velocity  of  0.42  ft/d 
after  30  days  of  no-flow  and  1.43  ft/d  after  180 
days  of  no-flow.  Limiting  no-flow  conditions  to  10 
consecutive  days  would  protect  the  well  field. 
(Author's  abstract) 
W88-07283 


GENERATION  AND  QUALITY  OF  STREAM- 
FLOW  ON  INACTIVE  URANIUM  TAILINGS 
NEAR  ELLIOT  LAKE,  ONTARIO, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 
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EFFECT  OF  MONITORING  WELL  STORAGE 
ON  THE  SHAPE  OF  BREAKTHROUGH 
CURVES  -  A  THOEORETICAL  STUDY, 

Department  of  Environmental   Sciences,  Oregon 

Graduate  Center,  19600  NW  von  Neumann  Drive, 

Beaverton,  OR  97006-1999. 
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TIME     AND     FREQUENCY     RESPONSE     OF 
TRACER  EXPERIMENTS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 
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FIELD  STUDY  OF  SEEPAGE  AND  MIGRA- 
TION PROCESSES  IN  FISSURED-POROUS 
ROCKS, 

Department   of  Hydrogeology,   Mining   Institute, 

22-linga  Leningrad  V.O.  (U.S.S.R.). 
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movement.  Hydrodynamics,  Permeability,  Storage 
capacity.  Clays,  Tracers. 

Problems  of  parametric  substantiation  of  seepage 
and  migration  (mass  transfer)  models  for  heteroge- 
neous fissured  porous  rocks  were  studied.  Princi- 
ples of  diagnosing  the  experimental  curves  of 
pumping  tests  factors  distorting  the  results  of  their 
interpretation  are  discussed.  The  possibility  of 
manifestation  of  nonlinear  effects  is  considered. 
The  specific  features  characterizing  propagation  of 
a  hydrodynamic  wave  in  semipervious  clay  strata 
with  heterogeneous  storage  capacity  and  perme- 
ability are  discussed.  Recommendations  for  plan- 
ning and  interpreting  tracer  tests  are  given.  The 
substantiation  of  tests  requires  exclusion  of  hydro- 
chemical  lag  in  hydrodispersion  in  fissures  and  the 
influence  of  regional  flow.  Since  only  a  limited 
number  of  migration  parameters  can  be  studied  by 
such  tests,  specialized  regime  observations  are  pro- 
posed as  an  alternative  approach.  The  efficiency  of 
this  approach  to  the  problem  of  studying  the  proc- 
esses of  ground  water  migration  is  demonstrated. 
(Author's  abstract) 
W88-07303 


MOVEMENT  OF  NITRITE  THROUGH  A 
LOESS  SOIL, 

Department  of  Soil  Science,  Faculty  of  Agronom- 
ic Sciences,  Catholic  University  of  Louvain,  Place 
Croix  du  Sud  2,  1348  Louvain-la-Neuve  (Belgium). 
F.  El  Etreiby,  and  H.  Laudelout. 
Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  213-224,  February  15,  1988.  5  fig,  13  ref. 

Descriptors:  'Agricultural  hydrology,  'Ground- 
water  pollution,  *Nitrates,  *Path  of  pollutants, 
*Loess,  'Nitrates,  *Soil  chemistry,  'Solute  trans- 
port, Physical  properties,  Tritiated  water,  Chlor- 
ides, Aquifers,  Water  chemistry,  Mineralization, 
Organic  matter,  Electrolytes,  Mathematical  stud- 
ies, Porosity,  Tracers. 

Columns  of  undisturbed  loess  soil  were  used  for  a 
study  of  the  movement  of  tritiated  water,  chloride, 
and  nitrate,  to  investigate  the  properties  of  the 
upper  one  meter  layer  of  the  soil  with  respect  to 
the  transfer  of  nitrate  towards  the  aquifer.  Statis- 
tics of  the  values  obtained  regarding  the  Peclet 
number  and  mobile  fraction  in  the  water  filled 
porosity  showed  that  spatial  variation  of  the  main 
transfer  properties  was  within  the  limits  of  com- 
monly measured  soil  properties.  The  agreement 
between  the  calculated  and  experimental  solute 
profile  was  not  as  good  as  that  which  was  ob- 
served for  the  effluent.  The  recovery  of  chloride 
was  99%  and  of  nitrate  115%,  a  difference  which 
could  have  been  caused  by  some  mineralization  of 
the  organic  matter  in  the  column.  In  all  break- 
through curves,  the  chloride  and  nitrate  came 
ahead  of  tritiated  water.  This  well-known  electro- 
lyte exclusion  phenomenon  was  used  for  checking 
the  physical  validity  of  the  nonlinear  adjustment  of 
the  theoretical  curves  to  the  experimental  points. 
Two  independent  determinations  of  the  salt  exclu- 
sion volume  were  obtained  either  from  the  move- 
ment of  tritiated  water  and  chloride  through  the 
soil  or  from  the  specific  surface  (corrected  for 
charge  density)  of  the  soil  at  a  given  ionic  strength. 
The  exclusion  volume,  V  sub  excl,  was  found  to  be 
.063  cu  cm/g.  The  calculation  of  exclusion  volume 
from  the  comparison  of  elution  curves  for  tritiated 
water  and  chloride  was  found  to  give  .042  cu  cm/ 
g.  (Author's  abstract) 
W88-07307 


EXPERIMENTAL  AND  NUMERICAL  STUD- 
IES OF  SOLUTE  TRANSPORT  IN  TWO-DI- 
MENSIONAL SATURATED-UNSATURATED 
SOIL, 

Wuhan  Institute  of  Hydraulic  and  Electric  Engi- 
neering, Wuhan,  Hubei  (PR.  of  China). 
Y.  Jin/.hong. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  3/4, 
p  303-322,  February  15,  1988.  14  fig,  1  lab,  12  ref. 

Descriptors:  'Groundwater  movement,  'Saturated 
flow,  'Unsaturated  flow,  'Solute  transport,  'Soil 
water,  'Path  of  pollutants,  'Model  studies,  'Math- 
ematical models,  Seepage,  Aeration  zone. 


A  two-dimensional  saturated-unsaturated  water 
and  solute  transport  experiment  was  conducted  in 
a  soil  tank  under  infiltration  and  drainage  condi- 
tions. A  model  accounting  for  mobile  and  immo- 
bile water  phases  was  used  to  describe  solute  trans- 
port in  the  soil.  A  Galerkin  finite  element  model 
was  designed  to  solve  the  transient  movement  of 
water  in  saturated-unsaturated  soil.  The  seepage 
velocities  at  nodal  points  were  obtained  by  using 
the  same  finite  element  method  as  for  the  pressure 
field.  The  solute  transport  equation  was  solved 
numerically  in  a  moving  and  deforming  coordinate 
system.  To  avoid  excessive  element  deformation, 
some  automatic  generation  schemes  of  the  moving 
coordinated  system  have  been  proposed.  A  numer- 
ical model  was  used  to  simulate  a  two-dimensional 
saturated  unsaturated  experiment.  The  agreement 
for  both  water  flow  and  solute  transport  was  gen- 
erally good.  Experimental  verification  showed  that 
the  proposed  numerical  model  can  be  used  for  the 
study  of  two-dimensional  saturated-unsaturated 
solute  transport  under  various  conditions.  (Fried- 
mann-PTT) 
W88-07312 
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REMOVAL  OF  HEAVY  METALS  AND 
SEWAGE  SLUDGE  USING  THE  MUD  SNAIL, 
CIPANGOPALUDINA  CHINENSIS  MAL- 
LEATA  REEVE,  IN  PADDY  FIELDS  AS  ARTI- 
FICIAL WETLANDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
For   primary   bibliographic   entry   see   Field    5D. 
W88-07354 


DISCOVERY  AND  ELIMINATION  OF  DIOX- 
INS  FROM  A  CARBON  REACTIVATION 
PROCESS, 

Cincinnati  Water  Works,  OH. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07382 


EFFECT  OF  SOIL  PROPERTIES  AND  A  SYN- 
THETIC MUNICIPAL  LANDFILL  LEACHATE 
ON  THE  RETENTION  OF  CD,  NI,  PB,  AND  ZN 
IN  SOIL  AND  SEDIMENT  MATERIALS, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

J.  M.  LaBauve,  J.  Kotuby-Amacher,  and  R.  P. 

Gambrell. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  3,  p  379-385,  March  1988.  4 

fig,   8  tab,  22  ref.   EPA  Cooperative  Agreement 

CR-811575. 

Descriptors:  'Soil  chemistry,  'Municipal  wastes, 
'Landfills,  'Leachates,  'Path  of  pollutants,  'Sedi- 
ments, 'Metals,  Cadmium,  Nickel,  Lead,  Zinc,  Hy- 
drogen ion  concentration. 

Batch  equilibrium  metal  immobilization  studies 
were  conducted  using  seven  soil  and  sediment  ma- 
terials spiked  with  varying  concentrations  of  Cd, 
Ni,  Pb,  and  Zn.  The  objective  was  to  examine  the 
potential  mobility  of  metals  in  subsoils  of  metals- 
contaminated  sites.  Soil  pH  influenced  metal  im- 
mobilization more  than  other  properties.  The  in- 
clusion of  other  property  values  improved  correla- 
tion of  retention  and  concentration.  Among  the 
metals,  Pb  was  most  strongly  retained,  while  Ni 
was  the  most  mobile.  The  presence  of  a  synthetic 
municipal  landfill  leachate  enhanced  the  dissolved 
levels  of  the  two  metals  studied  (Cd,  Ni)  in  all  soil 
materials.  (Author's  abstract) 
W88-07423 


FATE  OF  ADDED  NITRATE  AND  AMMONI- 
UM-NITROGEN ENTERING  A  LOUISIANA 
GULF  COAST  SWAMP  FOREST, 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 

C.  W.  Lindau,  R.  D.  De  Laune,  and  G.  L.  Jones. 
Journal  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  3,  p  386-390,  March  1988.  4 
fig,  1  tab,  21  ref.  NSF  Grant  BSR-84 14006  and 
United  States  Agency  for  International  Develop- 
ment Grant  DAN- 1406-G-SS-409 1-00. 

Descriptors:  'Fate  of  pollutants,  'Agricultural 
runoff,  'Municipal  wastewater,  'Swamps,  'Nitrifi- 


Added  nitrogen- 15  labeled  inorganic  nitrogen  was 
used  to  determine  the  significance  of  nitrification- 
denitrification  in  flooded  swamp  soil  in  removing 
nitrogen.  Nitrogen- 15  labeled  (NH2J2S04  and 
KN03  were  added  to  replicated  plots  in  a  swamp 
forest  receiving  agricultural  runoff.  Nitrous  oxide 
and  N2  fluxes  were  measured  and  maximum  fluxes 
were  estimated  at  24g  N/sq  m/yr  and  1 10  g  N/sq 
m/yr,  respectively.  The  capacity  of  the  swamp 
forest  to  remove  large  quantities  of  nitrogen  via 
nitrification-denitrification  processes  was  demon- 
strated. (Author's  abstract) 
W88-07424 


LABORATORY  DETERMINATION  OF  DIFFU- 
SION COEFFICIENTS  OF  CONTAMINANTS 
USING  UNDISTURBED  CLAYEY  SOIL, 

University  of  Western  Ontario,  London.  Faculty 
of  Engineering  Science. 
R.  K.  Rowe,  C.  J.  Caers,  and  F.  Barone. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
25,  No.  1,  p  108-118,  February  1988.  16  fig,  4  tab, 
31  ref.  NSERC  Grant  A 1007  and  NSERC  Strate- 
gic Grant  G0921. 

Descriptors:  'Path  of  pollutants,  'Groundwater, 
'Soil  contamination,  'Soil  water,  'Clays, 
'Groundwater,  'Advection,  Diffusion  coefficient, 
Distribution  coefficient,  Porosity,  Leachates,  Soil 
moisture. 

A  technique  for  determining  the  diffusion  coeffi- 
cient for  contaminants  using  saturated,  intact  (un- 
disturbed) clayey  soil  samples  is  illustrated  with 
reference  to  a  number  of  laboratory  tests  involving 
advective-diffusive  migration  of  potential  contami- 
nants through  an  intact  clayey  soil  from  Sarnia, 
Ontario  An  important  aspect  of  the  proposed  tech- 
nique is  that  the  mass  of  contaminant  in  the  system 
is  kept  constant  and  so  significant  decrease  in 
source  leachate  concentration  occurs  during  each 
test.  A  simple  theoretical  model  is  used  to  analyze 
this  case  and  it  is  shown  that  this  phenomenon  can 
be  used  to  deduce  both  the  diffusion  coefficient 
and  the  distribution/partitioning  coefficient  from  a 
single  test.  Parameters  are  deduced  for  a  number  of 
salt  solutions  passing  through  the  clay  from  the 
Sarnia  area.  On  the  basis  of  these  tests  it  is  suggest- 
ed that  for  the  Sarnia  soil  and  advective  velocities 
up  to  the  maximum  examined  (0.035  m/yr),  me- 
chanical dispersion  does  not  measurably  affect  the 
magnitude  of  the  'coefficient  of  hydrodynamic  dis- 
persion' (i.e.,  there  is  no  significant  dispersion).  It  is 
also  suggested  that  the  effective  porosity  corre- 
sponds to  that  deduced  from  the  water  content  of 
the  soil.  (Author's  abstract) 
W88-07427 


SHORELINE  IMPACT  FROM  OCEAN  WASTE 
DISCHARGES, 

California  Inst,  of  Tech.,  Pasadena.  W.M.   Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-07429 


BUOYANCY  FLOW  AT  A  TWO-FLUID  INTER- 
FACE IN  A  POROUS  MEDIUM:  ANALYTICAL 
STUDIES, 

California  Univ.,   Berkeley.   Earth  Sciences  Div. 
G.  Hellstrom,  and  C.  F.  Tsang. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,   p  493-506,   April    1988.    19  fig,   26  ref,  8 
append.  DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  'Path  of  pollutants,  'Injection  wells, 
'Temperature  effects,  'Groundwater  pollution, 
♦Buoyancy  flow,  'Porous  media,  'Two-fluid  inter- 
face, Aquifers,  Injection  wells,  Groundwater, 
Temperature  gradient. 

Analytical  solutions  for  the  pressure  distribution 
and  the  flow  field  were  derived  for  several  ideal- 
ized situations  involving  an  injection  well  and  a 
vertical  plane  or  cylindrical  interface  between  two 
fluids  of  different  density  and  viscosity  in  an  infi- 
nite anisotropic  aquifer  bounded  by  two  horizontal 
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planes.  The  interface,  or  transition  zone,  between 
the  two  fluids  may  be  either  sharp  or  of  finite 
width.  The  buoyancy  flow  induced  by  the  density 
difference  will  cause  the  two-fluid  interface  to  tilt. 
A  characteristic  time  scale  for  the  buoyancy  tilting 
rate  was  deduced.  The  conditions  at  the  well  have 
only  a  small  influence  on  the  buoyancy  flow 
except  very  close  to  the  well.  The  buoyancy  flow 
decreases  with  increasing  width  of  the  transition 
zone.  (See  also  W88-07440)  (Author's  abstract) 
W88-07439 


COMBINED  FORCED-CONVECTION  AND 
BUOYANCY  FLOW  AT  A  TWO-FLUID  INTER- 
FACE IN  A  POROUS  MEDIUM:  ANALYTICAL 
STUDIES, 

California  Univ.,   Berkeley.   Earth   Sciences  Div. 
G.  Hellstrom,  C.  F.  Tsang,  and  J.  Claesson. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  507-515,  April  1988.  7  fig,  2  tab,  5  ref, 
append.  DOE  Contract  DE-AC03-76SF00098. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
pollution,  'Forced  connection,  'Buoyancy  flow, 
•Injection  wells,  'Temperature  effects,  'Porous 
media,  'Two-fluid  interface,  Aquifers,  Injection 
wells,  Groundwater. 

The  motion  of  a  two-fluid  interface  in  an  aquifer  is 
a  combination  of  buoyancy  flow  and  forced  con- 
vection. The  buoyancy  flow,  which  is  due  to  densi- 
ty variations  of  the  fluid,  and  the  forced  convec- 
tion, which  acts  on  the  viscosity  variations,  will 
cause  the  two-fluid  interface  to  tilt.  The  basic  case 
of  a  plane  interface  between  two  immiscible  fluids 
of  different  density  and  viscosity  in  an  infinite 
anisotropic  aquifer  bounded  by  two  horizontal 
planes  was  analyzed.  The  groundwater  flow  in  the 
aquifer  is  treated  as  a  superposition  of  buoyancy 
flow  and  forced  convection.  The  buoyancy  flow 
and  the  forced-convection  components  are  shown 
by  analytical  methods  to  be  related  to  each  other. 
The  tilting  angle  of  the  two-fluid  interface  is  given 
by  a  simple  formula  containing  only  two  param- 
eters. There  exists  a  certain  stationary  tilting  angle, 
the  stability  of  which  depends  on  the  two  viscos- 
ities. (See  also  W88-07439)  (Author's  abstract) 
W88-07440 


PROCESSES  AFFECTING  THE  DISTRIBU- 
TION OF  SELENIUM  IN  SHALLOW 
GROUNDWATER  OF  AGRICULTURAL 
AREAS,  WESTERN  SAN  JOAQUIN  VALLEY, 
CALIFORNIA, 

Geological  Survey,  Sacramento,  CA. 
S.  J.  Deverel,  and  R.  Fujii. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  516-524,  April  1988.  13  fig,  1  tab,  31  ref. 

Descriptors:  'Agricultural  runoff,  'Water  pollu- 
tion sources,  'Path  of  pollutants,  'California, 
'Groundwater  pollution,  'Water  chemistry,  'Sele- 
nium, 'San  Joaquin  Valley,  Heavy  metals,  Isotope 
studies,  Irrigation  water,  Salts,  Salinity,  Root  zone. 

A  study  was  undertaken  to  evaluate  the  processes 
affecting  the  chemistry  of  shallow  groundwater 
associated  with  agricultural  drainage  systems  in  the 
western  San  Joaquin  Valley,  California.  The  study 
was  prompted  by  a  need  for  an  understanding  of 
selenium  mobility  in  areas  having  high  selenium 
concentrations  in  shallow  groundwater.  Ground- 
water samples  were  collected  along  transects  in 
three  artificially  drained  fields  where  the  age  of  the 
drainage  system  varied  (15,  6,  and  1.5  years).  Sele- 
nium concentrations  in  the  drain  water  also  varied 
(430,  58,  and  3700  micrograms/L,  respectively). 
Isotopic  enrichment  and  chemical  composition  of 
the  groundwater  samples  indicated  that  saline-  and 
selenium-enriched  water  has  evolved  as  a  result  of 
evaporation  or  transpiration  of  groundwater.  This 
evaporated,  isotopically  enriched  water  is  being 
displaced  by  more  recent,  less  saline  irrigation 
water  percolating  through  the  root  zone.  This  dis- 
placement seems  to  be  a  process  whereby  sodium 
chloride  and  sodium  sulfate  water  is  being  replaced 
by  more  dilute  calcium  sulfate  and  calcium  bicar- 
bonate water.  (Author's  abstract) 
W88-07441 


PSEUDOPOTENTIAL  FUNCTIONS  IN  CON- 
STRUCTION OF  FLOW  NETS  FOR  CONTAMI- 
NANT TRANSPORT  MODELING, 

McLaren      Environmental      Engineering,      Inc., 

Rancho  Cordova,  CA. 

G.  B.  Matanga. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  553-560,  April  1988.  6  fig,  11  ref,  2  app. 

Descriptors:  'Pseudopotential  lines,  'Model  stud- 
ies, 'Groundwater  pollution,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Flow  nets,  'Porous 
media,  Transport,  Simulation,  Anisotropy,  Hydrol- 
ogy- 
Construction  of  flow  nets  in  most  hydrogeologic 
field  problems  is  complicated  by  nonexistence  of 
orthogonality  between  streamlines  and  hydraulic 
head  lines  in  anisotropic  porous  media.  The  nonex- 
istence of  orthogonality  can  be  circumvented  by 
transformation  of  the  anisotropic  porous  medium 
into  an  isotropic  one.  Flow  nets  are  valuable  in 
generation  of  a  numerical  solution  grid  for  a  con- 
taminant transport  equation  formulated  along  the 
direction  of  flow  and  the  direction  orthogonal  to 
flow.  Effect  of  flow  domain  transformation  on 
contaminant  transport  simulation  is  not  known. 
The  flow  domain  transformation  can  be  avoided 
by  constructing  flow  nets  with  streamlines  and 
pseudopotential  lines.  The  pseudopotential  lines 
are  based  on  the  theory  of  pseudopotential  func- 
tion. A  discussion  of  the  theory  in  isotropic  porous 
media  exists  in  literature.  This  is  the  first  time  that 
the  theory  is  being  extended  to  anisotropic  porous 
media.  An  integration  procedure  is  used  to  evalu- 
ate values  of  pseudopotential  function  and  hydrau- 
lic head  along  a  streamline.  A  comparison  of  flow 
nets  based  on  pseudopotential  lines  and  hydraulic 
head  lines  indicates  that  pseudopotential  lines  are 
more  useful  than  hydraulic  head  lines  in  simulation 
of  contaminant  transport  in  saturated  groundwater 
flow  systems.  (Author's  abstract) 
W88-07445 


EXPLANATION  OF  SCALE-DEPENDENT  DIS- 
PERSIVITY  IN  HETEROGENEOUS 

AQUIFERS  USING  CONCEPTS  OF  FRACTAL 
GEOMETRY, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
S.  W.  Wheatcraft,  and  S.  W.  Tyler. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  566-578,  April  1988.  13  fig,  50  ref.  DOE 
Grant  DE-FG08-85-NV10461. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Groundwater  pollution,  'Groundwater  move- 
ment, 'Geologic  fractures,  'Stream  tubes,  Stochas- 
tic process,  Mathematical  studies,  Field  tests,  Cali- 
brations, Dispersivity,  Aquifers,  Advection,  Trac- 


Stochastic  transport  theories  rely  on  the  assump- 
tion that  the  principles  of  stationarity  and  ergodi- 
city  are  satisfied.  These  assumptions  imply  that  the 
pattern  of  heterogeneity  can  be  viewed  as  being 
spatially  periodic,  thus  yielding  a  finite  correlation 
scale.  A  type  of  heterogeneity  was  examined 
which  does  not  satisfy  these  principles;  self-similar, 
or  fractal  heterogeneity,  which  exhibits  a  pattern 
(over  a  large  range  of  scales)  that  is  independent  of 
the  scale  of  observation  and  thus  will  possess  a 
very  large  correlation  scale.  The  basic  concepts  of 
fractal  geometry  are  reviewed  and  scaling  relation- 
ships for  fractal  travel  distance  versus  scale  of 
observation  are  developed.  Lagrangian  models  for 
dispersion  in  a  single  fractal  streamtube  and  for  a 
set  (or  bundle)  of  fractal  streamtubes  were  devel- 
oped. The  results  were  compared  to  classical  one- 
dimensional  advection-dispersion  theory,  existing 
fractal  and  stochastic  theories,  and  to  a  summary 
of  field-measured  dispersivity  data.  For  the  single 
streamtube  model,  field-measured  dispersivity  is 
proportional  to  the  straight-line  travel  distance 
raised  to  a  power  of  D  -  1,  where  D  is  the  fractal 
dimension.  For  the  set  of  fractal  streamtubes,  field- 
measured  dispersivity  is  proportional  to  the 
straight-line  travel  distance  raised  to  a  power  of 
2D  -  1.  The  analytical  expressions  are  verified  and 
elaborated  by  a  fractal  random  walk  computer 
model.  The  computer  model  was  used  to  show  the 
self-similar  nature  of  heterogeneity  that  is  inde- 
pendent of  the  scale  of  observation.  Comparisons 
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of  the  field  dispersivity  data  with  fractal  models 
indicate  that  most  tracer  tests  have  been  performed 
in  media  that  approximate  a  set  of  fractal  stream- 
tubes.  (Author's  abstract) 
W88-07447 


INTERNAL  INCONSISTENCIES  IN  DISPER- 
SION-DOMINATED MODELS  THAT  INCOR- 
PORATE CHEMICAL  AND  MICROBIAL  KI- 
NETICS, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 
F.  J.  Molz,  and  M.  A.  Widdowson. 
Water  Resources  Research  WRERAO,   Vol.   24, 
No.  4,  p  615-619,  April  1988.  9  fig,  1  tab,  10  ref. 
EPA  Assistance  Agreement  CR  813647010. 

Descriptors:  'Model  studies,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  'Water  chemistry,  'Mi- 
crobial degradation,  'Dispersivity,  Prediction, 
Mathematical  studies,  Microorganisms,  Transport, 
Groundwater,  Aquifers. 

Current  understanding  of  transport  processes  in 
aquifers  is  limited  by  lack  of  precise  point  chemical 
concentration  measurements.  Recently,  however, 
some  careful  measurements  of  vertical  chemical 
concentration  profiles  have  been  made  at  several 
locations  around  the  world  that  appear  to  support 
a  consistent  picture  concerning  the  persistence  of 
large  vertical  concentration  gradients  in  aquifers 
and,  by  implication,  the  existence  of  very  small 
vertical  transverse  dispersivities.  These  data  were 
obtained  in  aquifers  supporting  microbial  activity. 
Data  analysis  using  a  mathematical  model  which 
considers  microbial  degradation  coupled  to  nutri- 
ent and  oxygen  transport  indicates  that  a  vertical 
transverse  dispersivity  on  the  order  of  0.1  cm  or 
less  is  consistent  with  the  concentration  gradients 
that  were  measured.  The  existence  of  such  large 
gradients  and  low  dispersivities  is  not  consistent 
with  the  use  of  two-dimensional  vertically  aver- 
aged (areal)  models  as  currently  applied,  especially 
if  one  is  interested  in  the  development  of  transport 
models  with  predictive  capability  beyond  that  as- 
sociated with  standard  calibration  and  extrapola- 
tion. Even  three-dimensional  models  with  large 
vertical  transverse  dispersivities  compared  to  those 
measured  will  produce  results  inconsistent  with 
measurements.  Microbial-chemical  activity  is  very 
sensitive  to  concentration  distributions.  Smearing 
of  the  oxygen  profile  can  result  in  the  prediction  of 
aerobic  activity  where,  in  fact,  none  exists.  (Au- 
thor's abstract) 
W88-07452 


AVAILABILITY  OF  ORGANIC  CHEMICALS 
FOR  BIODEGRADATION  IN  SETTLED 
BOTTOM  SEDIMENTS, 

Environmental  Safety  Dept.,  Ivorydale  Technical 

Center,  Procter  and  Gamble  Co.,  Cincinnati,  Ohio 

45217. 

R.  J.  Shimp,  and  R.  L.  Young. 

Ecotoxicology       and        Environmental        Safety 

EESADV,  Vol.  15,  No.  1,  p  31-45,  February  1988. 

3  fig,  3  tab,  19  ref. 

Descriptors:  'Fate  of  pollutants,  'Biodegradation, 
'Organic  compounds,  'Sediments,  'Adsorption, 
'Bacteria,  Model  studies,  Mixing. 

Biodegradation  rates  for  dodecyltrimethylammon- 
ium  chloride  (TMAC),  a  quaternary  ammonium 
compound,  and  phenol  were  measured  in  settled 
sediments  to  determine  if  adsorbed  chemicals  were 
directly  available  for  biodegradation  by  sediment- 
associated  bacteria.  In  settled  sediment  cores,  bio- 
degradation rates  for  TMAC,  which  is  charged  at 
environmental  pH,  was  a  function  of  the  amount  of 
unadsorbed  chemical;  adsorbed  material  was  not 
directly  degraded  by  the  sediment-associated  bac- 
teria. However,  the  rate  of  biodegradation  of  ad- 
sorbed phenol,  a  relatively  hydrophobic  and  neu- 
tral chemical,  was  apparently  a  function  of  the 
total  concentration  of  material  present,  suggesting 
that  at  least  a  fraction  of  the  adsorbed  material  was 
directly  degraded.  These  results  indicate  that 
chemical  structure  and,  possibly,  the  mechanism  of 
adsorption  may  influence  biodegradation  in  sedi- 
ments. Studies  on  TMAC  biodegradation  in  com- 
pletely mixed  sediment/water  slurries  (up  to  10  g/ 
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liter  sediment)  showed  that  TMAC  biodegradation 
in  slurries  differed  from  that  in  settled  sediments. 
Biodegradation  in  slurries  was  a  function  of  the 
total  amount  of  material  present,  both  adsorbed 
and  unadsorbed.  These  results  suggest  that  biode- 
gradation in  settled  sediments  may  be  influenced 
by  high  concentrations  of  sediment  present  and/or 
the  lack  of  mixing.  Thus  mixed,  low-sediment-level 
slurries  may  not  be  realistic  surrogates  for  model- 
ing biodegradation  processes  in  settled  bottom 
sediments.  (Author's  abstract) 
W88-07471 


ORIGIN  AND  COMPOSITION  OF  SAMOAN 
ACID  PRECIPITATION, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Silver  Spring,  MD.  Air  Resources  Lab. 
U.  Dayan,  and  D.  W.  Nelson. 
Tellus  TELLAL,   Vol.   40B,   No.   2,   p    148-153, 
April  1988.  5  fig,  4  tab,  15  ref. 

Descriptors:  *Water  pollution  sources,  'Pollutant 
identification,  *Acid  rain,  'Hydrogen  ion  concen- 
tration, 'Path  of  pollutants,  'Samoa,  'Rainfall, 
Seasonal  variation,  Storms,  Weather,  Anions. 

Samoan  precipitation  events  are  both  plentiful  and 
well  distributed  throughout  the  year.  The  chemis- 
try of  this  rain,  determined  from  weekly  samples 
from  1980  to  1983,  shows  that  the  annual  fluctua- 
tions of  free  acidity  are  almost  negligible.  The  3- 
year  pH  is  5.3,  with  no  significant  yearly  trend. 
Classification  using  trajectory  analyses  of  storm 
events  that  originated  from  westerly  sources  and 
occurred  mainly  during  the  March-April  austral 
fall  period,  have  revealed  consistently  poorer 
equivalent  ion  balance,  e.g.,  anion  deficits  of  10 
micro-eq/L  larger  than  observed  from  other 
sources.  The  austral  spring  period  (October-No- 
vember) is  characterized  by  very  steady,  strong, 
easterly  trade  winds  and  the  ocean  is  probably  the 
primary  source  of  aerosol.  Decreases  of  acidity  are 
also  observed  in  samples  measured  first  in  the  field 
and  then  in  the  laboratory,  suggesting  the  existence 
of  another  contributor  of  free  protons  in  Samoan 
precipitation  in  addition  to  the  long-range  trans- 
port of  sulfate  aerosols.  Air  masses  arriving  from 
westerly  sources  and  associated  with  precipitation 
events  had  almost  25%  of  their  points  of  origin  in 
the  New  Guinea  area.  It  is  speculated  that  during 
these  flows,  organic  acids  may  be  transported  to 
Samoa.  (Author's  abstract) 
W88-07480 


THERMODYNAMIC  SOLUBILITY  RELA- 
TIONSHIPS OF  INORGANIC  VANADIUM  IN 
THE  MARINE  ENVIRONMENT, 

Water  Resources  and  Environment  Div.,  Research 

Inst.,  King  Fahd  Univ.  of  Petroleum  and  Minerals, 

Dhahran  31261  (Saudi  Arabia). 

M.  Sadiq. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  1-2,  p 

87-96,  February  1988.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Hydrogen  ion  concentration,  'Speci- 
ation,  'Path  of  pollutants,  'Oil  spills,  'Toxicity, 
'Heavy  metals,  'Water  chemistry,  'Vanadium, 
♦Solubility,  Seawater,  Oxides,  Metals. 

Thermodynamic  solubility  isotherms  of  vanadium 
minerals  and  solution  species  were  simulated  to 
illustrate  the  solid  phase  formation  and  solution 
chemistry  of  vanadium  in  the  marine  environment. 
In  highly  reducing  marine  environments  (pe  +  pH 
<  5),  V(III)  oxide  is  the  most  stable  whereas  in 
moderately  reducing  environments  (pe  +  pH  =  5- 
9),  V(IV)  oxides,  i.e.,  V02(c)  and  V204(c),  are  the 
most  insoluble  minerals.  In  oxidizing  marine  envi- 
ronments (pe  -f  pH  >  9),  V(V)  minerals  are  the 
most  insoluble.  Lead  vanadates  are  the  most  stable, 
however,  concentrations  of  Pb  in  the  marine  envi- 
ronment seem  too  low  to  control  the  concentration 
of  V  in  seawater.  It  was  therefore  concluded  that 
Ca  vanadates  (Ca(V03)2)  control  the  solubility  of 
V  in  seawater.  Other  V  minerals  considered  in  this 
study  are  metastable  with  respect  to  the  minerals 
discussed.  Vanadium(V)  species  are  important  in 
seawater  with  pe  +  pH  >  5.  The  distribution  of 
these  chemical  forms  is  pH-dependent.  In  oxidizing 
aqueous  systems  (pe  +  pH  >  9),  H3  VO4(0), 
H2V04(-)  and  HV04(2)  are  important  below  pH 


4,  between  pH  5  and  8,  and  between  pH  9  and  12, 
respectively.  As  the  environment  becomes  pro- 
gressively more  reducing  the  proportions  of  V(1II) 
and  V(IV)  species  increase.  However,  the  total 
concentration  of  V  in  seawater  decreases  as  condi- 
tions become  more  reducing.  (Author's  abstract) 
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DISTRIBUTION  AND  POSSIBLE  SOURCES 
OF  SOME  ELEMENTS  IN  THE  SEDIMENT 
CORES  OF  THE  SOUTHERN  BALTIC, 

Dept.  of  Analytical  Chemistry,  Medical  Academy, 
al.  K.  Marksa  107,  PL  80-416  Gdansk  (Poland). 
P.  Szefer,  and  B.  Skwarzec. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  1-2,  p 
109-129,  February  1988.  1  fig,  8  tab,  83  ref. 

Descriptors:  'Sediment  cores,  'Baltic  Sea,  'Heavy 
metals,  'Path  of  pollutants,  'Eutrophication, 
Water  pollution  sources,  Sediments,  Gdansk  Bay, 
Baltic  Sea. 

Sediment  cores  (50  samples)  collected  from  four 
stations  of  the  southern  Baltic  in  July  1980  were 
analyzed  for  the  elements  Ca,  Mg,  Na,  K,  Al,  Ti, 
Fe,  Mn,  Zn,  Cd,  Cu,  Co,  Ni,  Pb,  U,  Th,  C(org),  N 
and  P.  Among  the  trace  metals,  only  Mn  shows 
high  regional  variations  in  its  mean  concentrations; 
lower  regional-dependent  changes  were  observed 
for  Pb  and  Cu.  Within  the  cores  taken  from  the 
Gdansk  Bay  (station  P-2)  some  trace  metals  were 
characterized  by  higher  concentrations  towards 
the  surface;  the  mean  concentrations  of  Pb,  Cd,  Zn 
and  Cu  increased  relative  to  the  geochemical  back- 
ground (below  15  cm)  about  3.2-,  2.6-,  2-  and  2- 
fold,  respectively,  while  the  other  trace  metals 
remained  unchanged.  Based  on  the  C/N  values 
obtained  for  the  topmost  5  cm,  it  appears  that  the 
contribution  of  terrigenous  components  is  smaller 
at  station  P-10  than  at  the  other  stations  investigat- 
ed. The  relatively  high  increase  of  the  N  and  P  in 
the  upper  layers  may  reflect  both  the  degradation 
in  top  sediment  layers  and  increasing  eutrophica- 
tion of  the  southern  Baltic  during  the  last  25  years. 
The  mean  anthropogenic  flux  of  Zn,  Pb,  Cu  and 
Cd  was  estimated  as  51,  55,  9,  and  0.7  mg/sq  m/yr, 
respectively;  mean  residence  time  in  the  Gdansk 
Basin  water  column  of  8.7  years  was  inferred  for 
Zn,  0.59  for  Pb,  1.6  for  Cu  and  3.6  for  Cd.  On  the 
basis  of  the  enrichment  factors  (sea  salt  corrected) 
with  respect  to  Fe  as  a  normalizer  as  well  as 
anthropogenic  factors,  two  major  sources  for  the 
metals  in  surface  sediments  of  the  Gdansk  Bay  can 
be  distinguished,  i.e.  a  terrestrial  source  for  Al,  Fe, 
Ti,  Th,  Ni,  Co,  K,  Ca,  Mg,  U  and  Mn,  and  an 
anthropogenic  source  for  Zn,  Pb,  Cu  and  Cd. 
(Author's  abstract) 
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TRANSFER  FUNCTION  MODEL  FOR  THE 
PREDICTION  OF  NITRATE  LEACHING 
UNDER  FIELD  CONDITIONS, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
R.  E.  White. 

Journal  of  Hydrology  JHYDA7,  Vol.  92,  No.  3-4, 
p  207-222,   July    15,    1987.   4  fig,    1    tab,   21    ref. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Soil  chemistry,  'Nitrates,  'Leaching, 
•Mathematical  models,  'Solute  transport,  Rainfall, 
Probabalistic  process,  Mole  drainage,  Stochastic 
process,  Drainage,  Tile  drainage,  Chloride,  Proba- 
bility distribution. 

Nitrate  leaching  by  rainfall  in  a  mole-and-tile 
drained  clay  soil  catchment  was  monitored  over 
several  seasons.  Sample  realizations  of  the  stochas- 
tic leaching  process  were  observed  for  individual 
rainfall  events  of  varying  intensity  and  duration. 
Rainfall  was  treated  as  a  pulse  input  to  the  soil 
volume  within  which  existed  an  operationally  de- 
fined transport  volume,  Vst.  Within  Vst.  solute 
could  experience  various  physical,  chemical,  and 
biological  reactions  on  its  passage  to  the  drains. 
The  probability  density  functions  of  solute  travel 
times  were  determined  from  the  normalized  rates 
of  loss  of  chloride  or  nitrate  to  the  drains.  The 
composite  probability  density  functions  for  the 
whole  system  (soil  plus  drains)  conformed  to  a 
lognormal  distribution  and  could  be  deconvoluted 
by  equating  the  mean  travel  time  from  the  surface 


to  mole  drain  depth  to  the  difference  between  the 
overall  mean  travel  time  and  the  mean  travel  time 
in  the  drains  alone,  The  fractional  transport 
volume  for  each  transport  event  was  calculated 
from  the  mean  rainfall  intensity  the  mean  travel 
time  and  the  depth  of  the  mole  drains  Vst  was 
calculated  from  the  fractional  transport  volume 
and  the  whole  soil  volume.  An  equation  giving  the 
quantity  of  N  leached  during  each  event  was  de- 
veloped using  Vst  from  the  transfer  function,  the 
cumulative  draining  during  an  event  and  the  initial 
soil  nitrate  concentration.  The  relationship  be- 
tween calculated  N  leached  and  the  measured 
amounts  of  N  leached  for  10/11  events  was  virtual- 
ly 1:1.  The  exceptional  event  had  a  long  input  of 
very  low  intensity  rainfall.  The  calculated  N  leach- 
ing, obtained  using  a  value  of  the  fractional  trans- 
port volume  averaged  over  all  11  events,  and  cal- 
culated N  leached  obtained  when  the  ratio  of  total 
rainfall  to  mean  drainage  was  used  to  predict  t  sub 
L  for  each  event,  were  closely  related  to  measured 
N  leaching  for  10/11  events.  The  transfer  function 
approach  could  be  used  to  predict  nitrate  leaching 
losses  under  various  field  conditions,  provided  that 
the  value  of  the  initial  soil  nitrate  concentration  at 
the  start  of  the  leaching  season  was  known  and 
estimates  of  any  major  mineral  gains  or  losses  by 
other  processes  during  the  season  could  be  made. 
(Author's  abstract) 
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ORIGINS  OF  SEAWATER  INTRUSION  IN  A 

COASTAL  AQUIFER  -  A  CASE  STUDY  OF  THE 

PAJARO  VALLEY,  CALIFORNIA  (USA), 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-07521 


NITRATE  NITROGEN  IN  THE  BELGIAN 
COURSE  OF  THE  MEUSE  RIVER  -  FATE  OF 
THE  CONCENTRATIONS  AND  ORIGINS  OF 
THE  INPUTS, 

Facultes  Universitaires   Notre-Dame  de  la  Paix, 

Namur  (Belgium).  Lab.  of  Analytical  Chemistry 

and  Mass  Spectrometry. 

B.  Dermine,  and  L.  Lamberts. 

Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  1-2, 

p  91-99,  August   15,   1987.   7  fig,   3  tab,   15  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Nitrates,  'Nitrogen,  'Water  pollution 
sources,  'Seasonal  variation,  'Mathematical 
models,  Model  studies,  Rivers,  Pollutants,  Nitrate 
budget,  Potable  water,  Meuse  River,  Belgium. 

For  more  than  two  years,  a  study  of  nutrient  loads 
was  carried  out  on  the  Belgian  part  of  the  Meuse 
River.  It  was  undertaken  to  specify  the  origin  and 
influence  of  the  nutrient  inputs.  Special  interest 
was  given  to  nitrate  nitrogen.  An  evolution  of 
nitrate  concentrations  was  observed  along  the 
river  as  well  as  a  seasonal  variation.  By  studying 
the  discharge-concentration  relationships,  a  major 
input  was  identified  from  soil  leaching  for  dis- 
charges <  1 50  cu  m/s,  depending  on  many  charac- 
teristics and  showing  great  dispersion.  For  higher 
discharges,  the  concentrations  decrease  by  dilution 
with  surface  runoff  of  lower  N03(-)  content.  A 
model  for  calculation  of  the  annual  N03  (-)  N 
fluxes  is  presented  which  permits  one  to  trace 
specific  inputs  and  losses  and  to  quantify  the  de- 
pendence between  the  river  and  its  watershed.  On 
that  basis,  a  nitrate  budget  for  the  Belgian  course 
of  the  Meuse  has  been  drawn  up.  (Author's  ab- 
stract) 
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NITRIFICATION  IN  ONTARIO  STREAM 
SEDIMENTS, 

Saint    David's    Univ.    Coll.,    Lampeter    (Wales). 

Dept.  of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 
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FORMATION  OF  TRICHLORONITROMETH- 
ANE  (CHLOROPICRIN)  AND  CHLOROFORM 
IN  A  COMBINED  OZONATION/CHLORINA- 
TION  TREATMENT  OF  DRINKING  WATER, 
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Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5F. 
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ALUMINUM  SPECIATION  IN  ACIDIC  NATU- 
RAL WATERS:  TESTING  OF  A  MODEL  FOR 
AL-HUMIC  COMPLEXATION, 

Freshwater    Biological    Association,    The    Ferry 

House,    Ambleside,    Cumbria    LA220LP,    United 

Kingdom. 

E.  Tipping,  C.  Woof,  C.  A.  Backes,  and  M. 

Ohnstad. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  321- 

326,  March  1988.  1  fig,  4  tab,  26  ref. 

Descriptors:  *Acid  rain  effects,  *Path  of  pollut- 
ants, 'Chemical  reactions,  'Aluminum,  'Acidic 
water,  'Complexation,  'Humic  acids,  Mathemati- 
cal studies,  Speciation,  Model  studies,  Organic 
matter. 

Concentrations  of  organically-complexed  mono- 
meric  aluminum  in  field  samples  were  compared 
with  those  predicted  from  an  equation.  Results  for 
114  field  samples  (Al-organic  complex  at  concen- 
trations of  0-10  microM)  collected  from  8  locations 
in  Europe  and  North  America.  A  satisfactory 
agreement  between  measured  and  predicted  values 
was  obtained.  Several  possible  applications  of  the 
model  were  discussed.  (1)  The  need  to  perform  Al 
fractionations  in  water  analysis  may  be  reduced, 
and  a  check  on  fractionation  results  is  available.  (2) 
The  prediction  of  Al  water  chemistry  could  be 
incorporated  into  models  that  describe  the  influ- 
ence of  depositional  inputs  to  a  catchment  in  terms 
of  soil  chemistry  and  hydrology.  (3)  Predictions  of 
Al  speciation  could  be  helpful  in  preparing  experi- 
mental solutions  for  biological  tests  on  biota,  and 
(4)  Al  speciation,  and  therefore  toxicity,  can  be 
predicted  during  neutralization  of  acid  lakes. 
(Cassar-PTT) 
W88-07543 


COMPLEXATION  OF  METALS  WITH  HY- 
DANTOINS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

G  Z.  Pavlovich,  and  R.  G.  Luthy. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  327- 

336,  March  1988.  4  fig,  4  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
'Hydantoins,  'Complexation,  'Industrial 

wastewaters,  'Coal  gasification,  Wastewater, 
Metals,  Dimefhylhydantoin,  Silver,  Cadmium, 
Cobalt,  Nickel,  Copper,  Zinc,  Cooling  water, 
Water  reuse. 

The  nature  of  the  complexation  interactions  be- 
tween metals  and  5,5-dimethylhydantoin  was  ex- 
plored. This  compound  is  formed  during  coal  gas- 
ification during  gas  quenching  and  tar  separation. 
Since  it  does  not  readily  biodegrade,  it  can  accu- 
mulate to  0. 1  mol/liter  when  recycling  treated  gas 
liquor  as  makeup  water  for  evaporating  cooling. 
Stability  constants  were  determined  for  the  com- 
pound and  metals  by  potentiometric  titration,  po- 
larography,  and  specific  ion  electrode  techniques. 
These  showed  that  under  alkaline  conditions  the 
hydantoin  behaves  as  a  weak  acid  and  it  complexes 
with  metals  as  an  anion.  Metals  used  in  the  study 
were  silver,  cadmium,  cobalt,  nickel,  copper,  and 
zinc.  The  stability  constants  for  calcium  complexes 
with  hydantoin  and  5,5-dimethylhydantoin  were 
small  in  comparison  to  the  heavy  metals.  (Cassar- 
PTT) 
W88-07544 


PHOSPHORUS  RELEASE  FROM  THE  PEATY 
SEDIMENTS  OF  THE  LOOSDRECHT  LAKES 
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Netherlands. 

For  primary   bibliographic   entry   see   Field    5G 
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PRECIPITATION  AND  STREAMWATER 
CHEMISTRY  IN  A  SUBARCTIC  SCOTTISH 
CATCHMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
D.  M.  Cooper,  E.  M.  Morris,  and  C.  J.  Smith. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 
p  221-240,  September  15,  1987.  5  fig,  5  tab,  31  ref. 

Descriptors:  'Acid  rain,  'Soil  chemistry,  'Rainfall, 
'Water  pollution  sources,  'Rainfall-runoff  relation- 
ships, 'Streams,  'Snowmelt,  'Chemistry  of  pre- 
cipitation, 'Catchment  areas,  'Pollutants,  Ions, 
Soil  water,  Precipitation,  Scotland,  Data  collec- 
tion, Rainfall  intensity. 

The  results  of  a  survey  of  the  major-ion  chemistry 
of  precipitation  and  streamwater  at  a  small  high- 
altitude  catchment  in  Scotland  are  presented.  Data 
collected  at  approximately  weekly  intervals  for  a 
year  and  a  half  demonstrate  the  importance  of  the 
flushing  of  solutes  during  early  snowmelt  in  pro- 
ducing short-lived  very  acid  pulses  in  stream 
water.  Soil  acidification  is  shown  not  to  be  pro- 
ceeding rapidly  in  the  catchment,  the  minor  leach- 
ing of  base  cations  observed  being  explained  by 
primary  weathering  of  the  underlying  granite. 
Most  streamwater  is  shown  to  be  generated  by 
piston  flow,  even  after  heavy  rain,  and  achieves  a 
pH  of  about  5.2.  Only  during  heavy  rainfall  and 
snowmelt  is  there  more  rapid  runoff,  with  the 
increased  streamwater  conductivity  during  snow- 
melt being  a  direct  consequence  of  fractionation. 
(Author's  abstract) 
W88-07561 


RESPONSE  OF  INPUT  AND  OUTPUT  OF 
WATER  AND  CHLORIDE  TO  CLEARING  FOR 
AGRICULTURE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07568 


ENVIRONMENTAL  ISOTOPE  HYDROLOGY 
OF  SALINIZED  EXPERIMENTAL  CATCH- 
MENTS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07572 


MODELS  OF  THE  EFFECT  OF  CLEARING  ON 
SALT  AND  WATER  EXPORT  FROM  A  SMALL 
CATCHMENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-07576 


ANALYSIS  OF  SULFUR-CONTAINING  COM- 
PONENTS OF  A  SOIL  TREATED  WITH  SIMU- 
LATED ACID  RAIN, 

Queen's    Univ.,    Kingston    (Ontario).     Dept.    of 

Chemistry. 

G.  W.  Vanloon,  G.  W.  Hay,  and  R.  H.  Goh. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  3,  p  233-240,  July  1987.  1  fig,  2  tab,  35  ref. 

Canada  Dept.  of  Supplies  and  Service  Contract 

ISU  80-00350. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
'Path  of  pollutants,  'Simulated  rainfall,  'Sulfur 
compounds,  Soil  horizons,  Soil  analysis,  Nutrients, 
Rainfall. 

Samples  of  the  LFH  and  Bfh  horizons  of  an  Orthic 
Humo-Ferric  Podzol  were  analyzed  for  S  compo- 
nents after  irrigation  with  simulated  acid  rain  solu- 
tions of  pH  5.7,  3.5,  and  2.0  for  720  days.  Organic 
S  was  preponderant.  In  the  LFH  horizon,  the  mass 
ratio  of  ester  sulfate:carbon-bonded  S  was  approxi- 
mately 1:1  for  samples  treated  with  solutions  of  pH 
5.7  and  3.5;  for  the  sample  treated  with  the  pH-2.0 
solution,  the  ratio  was  about  2:1  and  the  concentra- 
tions of  both  inorganic  sulfate  and  ester  sulfate 
were  markedly  higher.  In  the  Bfh  horizon,  carbon- 


bonded  S  was  the  major  form  of  organic  S,  except 
in  the  sample  subjected  to  the  high-acid  (pH  2.0) 
simulated  rain.  The  organic  S  components  were 
further  separated  into  chloroform-soluble,  aqueous 
trifluoroacetic  acid-soluble,  and  residual  fractions. 
Significant  increases  in  inorganic  sulfate,  both 
water  soluble  and  adsorbed  were  found  after  the 
pH-2.0  treatment.  (Author's  abstract) 
W88-07588 


SURVEY    ON    YERSINIA    ENTEROCOLITICA 
AND  RELATED  BACTERIA  IN  SHELLFISH, 

Yersinia  Reference  Center,  3rd  Dept.  of  Pediatrics, 

'La  Sapienza'  Univ.  of  Rome,  Inst,  of  Experimental 

Medicine  CNR,  Rome,  Italy. 

For  primary  bibliographic  entry  see  Field  5A. 
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DISTRIBUTION  OF  ZN  IN  A  NORTHWEST- 
ERN MEDITERRANEAN  RIVER, 

International     Lab.     of     Marine     Radioactivity, 
Monaco-Ville  (Monaco). 
L.  H.  Ngoc,  N.  Whitehead,  and  B.  Oregioni. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  3,  p  315-324,  July  1987.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Zinc,  'Rivers,  'Path  of  pollutants, 
'Rhone  River,  Estuaries,  Particulate  matter, 
Heavy  metals,  Sediments,   Industrial   wastewater. 

Determination  of  Zn  in  the  aqueous,  suspended 
and  sedimentary  phases  of  the  Rhone  River  was 
carried  out  by  differential  pulse  anodic  stripping 
voltammetry  with  static  mercury  drop  electrode. 
For  total  desorbable  Zn  (operationally  defined  as 
that  measured  in  unfiltered  water  at  pH  1.5  to  2) 
the  concentration  was  2.0  -t-  or  -  0.6  micrograms/ 
L  in  unfiltered  upstream  water  (8  stations)  and  in 
the  unfiltered  delta  water  (2  stations)  was  1.05  + 
or  -  0.25  micrograms/L.  The  delta  values  were 
slightly  higher  than  values  found  recently  for  estu- 
aries of  other  rivers  such  as  the  Amazon  and 
Yangtse,  but  non-delta  values  correspond  mainly 
with  those  from  relatively  unpolluted  areas.  Over- 
all, in  non-delta  water  about  35%  of  the  Zn  was  in 
true  solution,  25%  adsorbed  on  suspended  material 
and  40%  was  in  the  suspended  material  but  not 
desorbable.  The  calculated  K  sub  d  for  Zn  on  the 
suspended  material  was  about  2.5E4.  The  Zn  con- 
tent in  suspended  matter  including  adsorbed  Zn 
was  69  +  or  -  33  mg/kg,  much  lower  than  other 
literature  values,  and  is  approximately  equivalent 
to  the  concentration  in  fine  sediment  fractions.  The 
Zn  in  Rhone  river  sediment  was  40  times  the 
amount  from  nearby  non-industrialized  areas  such 
as  the  Roya  river.  (Author's  abstract) 
W88-07593 


INTERSPECIFIC  DIFFERENCES  IN  DEAD 
PLANT  BUFFERING  CAPACITY  ALTER  THE 
IMPACT  OF  ACID  RAIN  ON  DECOMPOSI- 
TION RATES  IN  TIDAL  MARSHES, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
J.  L.  Gallagher,  L.  A.  Donovan,  D.  M.  Grant,  and 
D.  M.  Decker. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  4,  p  339-346,  August  1987.  2  fig,  14  ref. 

Descriptors:  'Water  pollution  sources,  'Tidal 
marshes,  'Path  of  pollutants,  'Detritus,  'Food 
chains,  'Acid  rain,  'Simulated  rainfall,  'Marshes, 
'Spartina,  'Carex,  'Microbiological  studies,  'Bio- 
degradation,  Hydrogen  ion  concentration,  Buffer- 
ing, Population  exposure,  Degradation,  Brackish 
water. 

Simulated  acid  rain  did  not  alter  respiration  rates 
of  microbial  associations  on  dead  Spartina  alterni- 
flora  from  Delaware  salt  marshes  or  on  dead  Carex 
lyngbyei  from  Oregon  brackish  marshes.  Since 
these  dead  plant-microbe  associations  have  a 
strong  buffering  capacity  for  acid  rain,  the  micro- 
bial associations  did  not  experience  a  low  pH.  In 
contrast,  Phragmites  australis  has  a  low  buffering 
capacity  and  microbial  respiration  was  reduced  at 
least  25%  by  acid  rain.  When  dead  plant-microbe 
associations  from  freshwater  marshes  and  various 
terrestrial  plant  populations  were  immersed  in  sim- 
ulated acid  rain,  the  rain  water  equilibrated  at  pH's 
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from  3.9  to  5.0  and  were  characteristic  of  the 
various  species.  The  different  buffering  capacities 
of  such  dead  plant-microbe  associations  may  ex- 
plain the  inconsistent  results  published  from  de- 
composition studies  and  may  serve  as  a  quick  and 
easy  method  of  assessing  the  probable  impact  of 
acidic  deposition  on  decomposition  processes.  (Au- 
thor's abstract) 
W88-07595 


AEROSOL  AND  CLOUDWATER  PROPERTIES 
AT  WHITEFACE  MOUNTAIN,  NEW  YORK, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Boulder,  CO.  Air  Resources  Lab. 
C.  C.  Van  Valin,  D.  L.  Wellman,  and  L.  P. 
Stearns. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  4,  p  369-383,  August  1987.  6  fig,  4  tab,  26  ref. 

Descriptors:  *Acid  rain,  'Sulfates,  *Aerosols, 
•Cloudwater,  'Water  pollution  sources,  'Path  of 
pollutants,  'Scavenging,  Physical  properties,  Hy- 
drogen ion  concentration,  Ions,  Nitrates. 

A  field  program  for  the  measurement  of  the  physi- 
cal and  chemical  properties  of  aerosols  and  clouds 
was  conducted  at  Whiteface  Mountain,  N.  Y., 
during  an  8-week  period  in  June,  July,  and  August 
1983.  Analysis  of  two-stage  Nuclepore  filter  sam- 
ples by  proton-induced  X-ray  emission  (PIXE) 
spectroscopy  showed  that  most  (85  to  90%)  of  the 
aerosol  sulfate  was  in  the  accumulation  mode 
(modal  radius  r  0.1  micron)  and  that  90%  of  total 
sulfate  originated  southwest  of  the  Whiteface 
Mountain  site.  During  a  typical  pollution  episode 
originating  in  the  Midwest,  the  total  aerosol  sulfate 
concentration  was  19  microgram/cu  m,  or  63%  of 
total  dry  aerosol,  which  was  30  microgram/cu  m. 
Scavenging  of  sulfate  aerosol  by  clouds  was  found 
to  be  greater  than  95%  efficient  in  clouds  of  0.5 
gram/cu  m  liquid  water  content.  Measured  pH 
values  when  the  air  mass  trajectories  were  from 
the  southwest  were  systematically  lower  than 
when  the  trajectories  were  from  the  northwest  or 
northeast,  i.e.,  3.4  vs  4.4  and  4.8.  In  the  southwest 
sector  water  samples,  S04(-2)  and  N03(-)  were 
highly  correlated  to  each  other  and  to  free  H(  +  ), 
Ca2(-),  Pb,  and  Ba.  (Author's  abstract) 
W88-07596 


TRANSIENT  ACID  SURGES  IN  AN  UPLAND 
STREAM, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris,  and  A.  G.  Thomas. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  4,  p  429-438,  August  1987.  3  fig,  5  ref. 

Descriptors:  'Acid  rain,  'Acid  surges,  'Model 
studies,  'Path  of  pollutants,  'Catchment  areas,  Hy- 
drology, Water  chemistry,  Water  pollution 
sources,  Water  quality,  Mathematical  studies,  Scot- 
land, Acidity,  Snow  melt,  Seasonal  variation. 

The  hydrological  and  chemical  processes  control- 
ling transient  acid  surges  in  a  small,  upland  catch- 
ment in  the  Cairngorm  Mountains  of  Scotland 
were  examined.  The  major  episodes  of  increased 
acidity  were  produced  by  preferential  elution  of 
pollutants  from  snow  at  the  onset  of  melt  and  by 
heavy  autumn  rainstorms  when  the  catchment  was 
saturated  or  frozen.  Records  of  flow  and  water 
quality  over  a  3  yr  period  have  been  used  to 
calibrate  a  lumped  conceptual  hydrochemical 
model.  Using  this  model  it  is  shown  that  concen- 
tration and  distribution  of  input  pollution  by  hy- 
drological processes  is  the  major  control  on  epi- 
sodic variations  of  stream  water  quality  in  this 
catchment.  (Author's  abstract) 
W88-07598 


PEATLAND  WATER  CHEMISTRY  IN  CEN- 
TRAL ONTARIO  IN  RELATION  TO  ACID 
DEPOSITION, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 

P.  J.  Blancher,  and  D.  K.  McNicol. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  3/4,  p  217-232,  October  1987.  4  fig,  4  tab,  49 

ref. 

Descriptors:  'Acid  rain,  'Peatbags,  'Ontario, 
'Water  chemistry,  'Water  pollution  sources,  Min- 


erals, Hydrogen  ion  concentration,  Organic 
carbon,  Ions,  Acidity,  Fens,  Sulfates,  Nickel, 
Copper,  Manganese,  Ontario. 

Thirty-one  peatlands  from  two  areas  of  central 
Ontario  were  sampled  to  assess  the  influence  of 
acid  deposition  on  peatland  water  chemistry. 
Factor  analysis  differentiated  peatland  water 
chemistry  along  three  major  axes  of  chemical  vari- 
ation, interpreted  as  axes  of  organic  concentration, 
mineral  concentration,  and  deposition  influence. 
Water  from  the  surface  mats  had  a  higher  organic 
concentration  than  water  from  open  pools.  Mineral 
influence  in  peatland  waters  was  reflected  by 
higher  concentrations  of  Ca,  Mg,  Na,  and  silica  in 
fen  pools  compared  to  bog  pools.  The  influence  of 
high  acid  deposition  in  the  Wanapitei  study  area 
was  indicated  by  high  concentrations  of  sulfate,  Ni, 
Mn,  and  Cu,  and  lower  pH  compared  to  an  area 
that  has  received  less  acidic  deposition  (Ranger). 
Regression  analyses  indicated  that  H(  +  )  variation 
in  bogs  could  be  largely  explained  by  organic  C 
concentration,  but  that  sulfate  concentration  was 
also  positively  associated  with  acidity,  while  Ca 
was  negatively  associated  with  acidity.  (Author's 
abstract) 
W88-07599 


IN  SITU  COMPARTMENTATION  AND  BIO- 
MAGNIFICATION  OF  CHROMIUM  AND 
MANGANESE  IN  INDUSTRIALLY  POLLUTED 
HUSAINSAGAR  LAKE,  HYDERABAD,  INDIA, 

Dept.  of  Microbiology,  Osmania  Univ.,  Hydera- 
bad, 500  007,  India. 
G.  Seenayya,  and  A.  K.  Prahalad. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  3/4,  p  233-239,  October  1987.  1  fig,  2  tab,  33 
ref.  University  Grants  Commission,  New  Delhi, 
India  No.  1432/82  (SR-II). 

Descriptors:  'India,  'Population  exposure,  'Bioac- 
cumulation,  'Heavy  metals,  'Path  of  pollutants, 
'Chromium,  'Manganese,  'Husainsagar  Lake, 
Food  chains,  Phytoplankton,  Fish,  Lakes,  Sedi- 
ments. 

The  concentrations  of  Cr  and  Mn  in  water,  sedi- 
ment, nanoplankton,  phytoplankton,  and  fish  were 
determined  during  1983-1984,  to  investigate  bio- 
magnification  of  these  metals  in  Husainsagar  Lake, 
India.  The  concentration  of  Cr  in  the  water  phase 
was  above  the  permissible  limits  and  Mn  exhibited 
a  complex  distribution  pattern.  The  high  concen- 
trations of  Cr  and  Mn  in  the  surficial  sediment  was 
related  to  an  increase  in  the  intensity  of  in  situ 
processes,  mainly  the  enrichments  of  these  metals 
in  the  organisms.  The  concentration  of  Cr  was 
least  in  nanoplankton,  and  remained  the  lowest  in 
samples  of  phytoplankton,  zooplankton  and  fish. 
The  concentration  of  Mn  decreased  from  nano- 
plankton to  fish,  except  in  phytoplankton  which 
showed  the  highest  concentration.  This  trend  did 
not  illustrate  the  expected  pattern  of  food  chain 
enrichment  in  the  classic  sense  of  the  term  as  noted 
for  Hg  and  DDT.  Furthermore,  the  Mn,  but  not 
the  Cr,  concentrations  decreased  with  the  increase 
in  body  weight  of  the  fish.  (Author's  abstract) 
W88-07600 


TRACE  METALS  IN  FISH  EXPOSED  TO  AS- 
BESTOS RICH  SEDIMENTS, 

British    Columbia   Univ.,   Vancouver.    Westwater 

Research  Centre. 

H.  Schreier,  T.  G.  Northcote,  and  K.  Hall. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  3/4,  p  279-291,  October  1987.  4  fig,  4  tab,  44 

ref. 

Descriptors:  'Nickel,  'Chromium,  'Cobalt,  'Man- 
ganese, 'Path  of  pollutants,  'Water  pollution  ef- 
fects, 'Fish,  'Asbestos,  'Sediments,  'Sumas  River, 
Population  exposure,  Landslides,  Hydrogen  ion 
concentration,  Heavy  metals,  Tissue  analysis, 
Trace  metals. 

Chrysotile  asbestos  fibers  which  contain  high 
levels  of  Ni,  Cr,  Co,  and  Mn  were  introduced  into 
the  Sumas  River  in  Washington  state  by  a  land- 
slide. The  pH  in  the  streamwater  decreased  with 
increasing  distance  from  the  landslide  input  source 
and  in  the  process  the  trace  metals  in  the  asbestos 


rich  sediments  get  leached.  The  findings  show  that 
some  of  the  trace  metals  such  as  Mn  and  Ni  are 
elevated  in  several  fish  species.  The  Mn  levels  in 
fish  muscle  tissue  and  whole  fish  were  significantly 
higher  than  levels  reported  in  the  literature.  Simi- 
larly Ni  levels  in  whole  fish  were  high.  Threespine 
stickleback  had  the  highest  Mn  and  Ni  levels. 
Besides  the  elevated  metal  levels,  no  other  abnor- 
malities in  fishes  of  the  system  were  observed. 
(Author's  abstract) 
W88-07603 


CHEMICAL  COMPOSITION  OF  HOARFROST, 
RIME  AND  SNOW  DURING  A  WINTER  IN- 
VERSION IN  UTAH,  U.S.A., 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

T.  E.  Cerling,  and  A.  J.  Alexander. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  3/4,  p  373-379,  October  1987.  1  fig,  2  tab,  17 

ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Path  of  pollutants,  'Hoar  frost,  'Rime,  'Snow, 
'Utah,  Water  chemistry,  Deposition,  Ions. 

Data  on  the  chemical  composition  of  hoarfrost, 
rime,  and  snow  grains  that  accumulated  during  an 
eighteen-day  long  temperature  inversion  event  in 
Salt  Lake  City,  Utah  in  December  1985  and  Janu- 
ary 1986  are  presented.  Chemical  analyses  showed 
that  the  precipitation  formed  during  this  inversion 
event  was  acidic  (as  low  as  pH  3.85)  and  had 
nitrate  and  sulfate  contents  up  to  1680  and  1290 
micro-eq/L,  respectively.  Ammonia,  nitrate,  and 
sulfate  deposition  of  361,  615,  and  792  micro-eq/sq 
m,  respectively,  occurred  in  a  six-day  period  due 
to  the  accumulation  of  snow  grains  during  this 
inversion.  (Author's  abstract) 
W88-07605 


TRANSPORT  OF  POLYCHLORINATED  BI- 
PHENYLS  (PCBS)  IN  FRESHWATER  MESO- 
COSMS  FROM  SEDIMENT  TO  WATER  AND 
AIR, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

P.  Larsson,  and  A.  Sodergren. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  33-46,  November  1987.  5  fig,  4  tab,  44 

ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Sediment-water  interfaces,  'Seasonal 
variation,  Lipids,  'Mesocosms,  'Sediments,  Tem- 
perature effects,  Aquatic  habitats,  Fish,  Air-water 
interfaces. 

With  sediment  as  a  source  the  flux  of  PCBs  to 
water  and  air  was  followed  in  mesocosms  with  and 
without  fish  for  two  vegetation  seasons.  The  fish 
represented  the  largest  lipid  pool  in  the  mesocosm, 
and  their  presence  increased  the  flux  of  PCBs 
across  the  sediment/water  interface.  The  flow  of 
PCBs  from  sediment  to  water  followed  a  seasonal 
pattern  with  higher  rates  during  summer  than  in 
the  winter.  The  rates  were  governed  by  the  turba- 
tion  activity  of  benthic  invertebrates,  the  extent  of 
gas  production  in  the  sediment,  the  amount  and 
quality  of  the  lipid  pools  in  the  water  column,  and 
the  solubility  of  the  PCBs.  The  greatest  amount  of 
PCBs  among  the  lipid  pools  was  found  in  the 
dissolved  extractable  lipids,  which  also  showed  the 
highest  concentration  of  PCBs  calculated  on  a 
lipid  basis.  After  about  1.5  yr,  >  90%  of  the  PCBs 
added  was  still  in  the  sediment.  The  remainder  was 
distributed  within  the  mesocosms  to  various  ex- 
tents depending  on  the  amount  and  quality  of  the 
lipid  pools,  or  transferred  into  the  air.  Transfer  into 
the  air  was  governed  by  PCB  concentrations  in  the 
water,  and  by  water  temperature.  The  flow  was 
highest  during  summer,  when  the  surface  micro- 
layer  renewed  its  load  of  PCBs  every  8th  day. 
(Author's  abstract) 
W88-07608 


REGIONAL  PATTERNS  OF  SULFUR  RETEN- 
TION IN  WATERSHEDS  OF  THE  EASTERN 

U.S., 

Northrop  Services,  Inc.,  Corvallis,  OR. 
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For  primary  bibliographic  entry  see  Field  2K 
W88-07609 


COMPOSITION  OF  ACIDIC  MELTWATERS 
DURING  SNOWMELT  IN  THE  SCOTTISH 
HIGHLANDS, 

Dept.  of  Oceanography,  The  Univ.,  Southampton 

S09  5NH,  U.K. 

M.  Tranter,  T.  D.  Davies,  P.  Brimblecombe,  and 

C.  E.  Vincent. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  75-90,  November  1987.  10  fig,  2  tab,  24 

ref.    NERC   Grant    No.    GR3/5144A    and    EEC 

Grant  No.  ENV/782/UK. 

Descriptors:  *Snowmelt,  'Acidic  water,  *Water 
chemistry,  *Model  studies,  *Acidrain,  *Acid  pre- 
cipitation, *Water  pollution  sources,  *Path  of  pol- 
lutants, 'Scotland,  Solutes,  Snow,  Ice,  Ablation, 
Hydrogen  ion  concentration,  Mathematical  studies, 
Sulfates,  Nitrates,  Snowpack. 

The  chemical  composition  of  meltwaters  collected 
within  a  remote  snowpack  in  the  Scottish  High- 
lands was  modeled  by  the  mixing  of  two  compo- 
nents. The  first  component  is  concentrated  and 
may  originate  from  the  solute-rich  waters  held  at 
the  crystal  surfaces,  whereas  the  second  is  dilute 
and  possibly  originates  from  the  melting  of  the 
solute-poor  interiors  of  snow  and  ice  crystals.  The 
proportional  ionic  composition  of  the  components 
differ.  In  general,  meltwaters  become  more  dilute 
as  ablation  proceeds,  and  solutes  near  to  the  sur- 
face of  the  snowpack  are  rapidly  leached. 
Meltwaters  do  not  necessarily  become  more  con- 
centrated as  they  percolate  through  the  snowpack. 
Snowpack  hydrology  is  likely  to  be  a  major  con- 
trol on  the  depth-concentration  relationship.  The 
composition  of  meltwaters  from  deeper  within  the 
snowpack  provides  some  evidence  for  the  prefer- 
ential elution  of  acidic  solutes  (H(  +  ),  S04(2-),  and 
N03(-))  with  respect  to  sea  salt  (Na(  +  )  and  Cl(-)). 
However,  changes  in  the  ionic  concentration  of 
these  meltwaters,  which  are  already  proportionally 
enriched  in  sea  salt,  brought  about  by  preferential 
elution  are  small  compared  to  changes  in  concen- 
tration as  a  result  of  two  component  mixing  or 
dilution.  (Author's  abstract) 
W88-07610 


SIMULATED  ACID  RAIN  AND  THE  IMPOR- 
TANCE OF  ORGANIC  LIGANDS  ON  THE 
AVAILABILITY  OF  ALUMINUM  IN  SOIL, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

S.  C.  Tarn. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  193-206,  November  1987.  5  fig,  4  tab,  33 

ref. 

Descriptors:  *Water  pollution  sources,  'Soil  prop- 
erties, *Acid  rain,  'Simulated  rainfall,  *Path  of 
pollutants,  'Aluminum,  'Organic  ligands,  Soil  pro- 
files, Ion  exchange. 

Equilibrium  extracts  from  soils  of  different  hori- 
zons at  a  single  profile  were  examined.  The  Al 
species  in  the  extracts  were  characterized  with 
oxine  and  chelex-100  exchange  techniques.  The 
amount  of  Al  depended  strongly  on  the  availability 
of  organic  ligands,  especially  the  more  strongly- 
binding  ones,  in  the  soil.  The  reaction  to  an  acidic 
input  to  the  soil  was  also  controlled  by  the  amount 
and  the  nature  of  the  organic  ligands.  (Author's 
abstract) 
W88-07615 


ACIDIFICATION  TRENDS  IN  SWEDEN, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

P.  Sanden,  A.  Grimvall,  and  U.  Lohm. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  3/4,  p  259-270,  December  1987.  3  fig,  7  tab,  15 

ref. 

Descriptors:  'Sweden,  'Path  of  pollutants,  'Water 
pollution  sources,  'Regional  analysis,  'Acid  rain, 
'Water  quality,  'Sulfur  compounds,  'Catchment 
areas,  Hydrology,  Water  chemistry,  Deposition, 
Surface  water,  Rainfall. 


A  Swedish  hydrochemical  monitoring  program, 
which  was  started  during  the  International  Hydro- 
logical  Decade  (1965-1975),  has  been  evaluated 
with  respect  to  trends  and  regional  differences  in 
acidic  deposition  and  stream  water  quality.  Despite 
the  more  than  twofold  decrease  in  S  emissions  in 
Sweden  since  the  early  1970's,  there  was  only  a 
marginal  decrease  in  sulfate  level  in  precipitation, 
indicating  that  long-range  transport  dominates  pre- 
cipitation chemistry.  Trend  analyses  of  stream 
water  data  gave  practically  no  evidence  that  sur- 
face water  quality  had  been  changing  since  the  late 
1960's,  i.e.,  no  time  lagged  or  accumulating  effects 
of  acidic  deposition  during  past  decades  could  be 
demonstrated.  The  difference  between  the  wet 
deposition  of  S  in  southern  and  northern  parts  of 
Sweden  was  smaller  than  previously  reported.  In 
the  northern  catchment  areas,  the  input  of  S  was 
considerably  larger  than  the  output.  The  statistical 
uncertainty  of  the  trend  estimates  raises  questions 
about  the  effectivity  of  present  hydrochemical 
monitoring  programs  in  detecting  environmental 
changes.  (Author's  abstract) 
W88-07617 


TRACE  METALS  IN  PRECIPITATION  IN 
SWEDEN, 

Dept.  of  Meteorology,  Univ.  of  Stockholm,  S-106 

91  Stockholm,  Sweden. 

H.  B.  Ross. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  3/4,  p  349-363,  December  1987.  6  fig,  7  tab,  25 

ref.  NFR  Contract  G-GU  3922-111. 

Descriptors:  'Rainfall,  'Sweden,  'Trace  metals, 
'Heavy  metals,  'Path  of  pollutants,  'Water  pollu- 
tion sources,  'Acid  rain,  Spatial  distribution,  Re- 
gional analysis,  Metals,  Cadmium,  Copper,  Iron, 
Lead,  Zinc,  Manganese. 

Trace  metal  (Cd,  Cu,  Fe,  Mn,  Pb,  and  Zn)  concen- 
trations in  atmospheric  precipitation  have  been 
routinely  monitored  in  Sweden  since  the  autumn  of 
1983.  Concentrations  are  highest  in  southern 
Sweden  and  decrease  northward.  It  is  postulated 
that  the  long  range  transport  of  anthropogenic 
pollutants  from  the  rest  of  Europe  is  the  major 
source  of  Cd,  Pb,  and  Zn  in  precipitation.  Evi- 
dence for  this  hypothesis  is  that  enrichment  factors 
indicate  anthropogenic  origin,  and  Swedish  atmos- 
pheric emissions  of  Zn  and  Cd  are  2  to  3  times 
smaller  than  deposition  fluxes.  Also,  Cd,  Pb,  and 
Zn  concentrations  are  correlated  in  both  space  and 
time  and  are  also  well  correlated  with  exS04(2-) 
(sulfate  minus  sea  salt  component),  a  substance 
known  to  be  of  anthropogenic  origin  transported 
long  distances.  (Author's  abstract) 
W88-07619 


OVERVIEW  OF  IMMISCIBLE  FINGERING  IN 
POROUS  MEDIA, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

B.  H.  Kueper,  and  E.  O.  Frind. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 

p  95-1 10,  March  1988.  4  fig,  2  tab,  55  ref. 

Descriptors:  'Immiscible  fingering,  'Groundwater 
movement,  'Porous  media,  'Geohydrology,  'Path 
of  pollutants,  'Fluid  mechanics,  Model  studies, 
Mathematical  models,  Random  walk  models,  Sim- 
ulation, Mathematical  studies,  Hydrology,  Percola- 
tion. 

The  theory  governing  the  stability  of  immiscible 
displacements  in  porous  media  is  reviewed  with 
the  specific  needs  of  contaminant  hydrogeologists 
in  mind.  Criteria  to  determine  whether  or  not 
displacements  occurring  in  homogeneous  porous 
media  will  bring  about  fingered  fluid  distributions 
are  first  addressed.  These  criteria  are  a  function  of 
the  density,  viscosity,  and  surface  tension  of  the 
fluids  involved.  Immiscible  displacements  occur- 
ring in  natural  porous  media  are  next  reviewed 
with  an  emphasis  on  porous  media  heterogeneity. 
It  is  concluded  that  natural  porous  media  contain 
heterogeneities  at  a  fine  enough  scale  such  that  no 
distinction  need  be  made  between  stable  and  unsta- 
ble displacements.  The  limitations  associated  with 
the  use  of  the  conventional  multiphase  flow  equa- 
tions in  simulating  immiscible  fingering  are  exam- 


ined. The  use  of  random  walk  models  and  percola- 
tion theory  to  describe  immiscible  fingering  is  also 
reviewed.  (Author's  abstract) 
W88-07621 


CHARACTERIZING  THE  UNCERTAINTY  OF 
PESTICIDE  LEACHING  IN  AGRICULTURAL 
SOILS, 

Environmental  Research  Lab.,  U.  S.  Environmen- 
tal Protection  Agency,  Athens,  GA  30613,  U.S.A. 
R.  F.  Carsel,  R.  S.  Parrish,  R.  L.  Jones,  J.  L. 
Hansen,  and  R.  L.  Lamb. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 
p  111-124,  March  1988.  5  fig,  7  tab,  31  ref. 

Descriptors:  'Leachates,  'Path  of  pollutants,  'Re- 
gional analysis,  'Model  studies,  'Simulation,  'Al- 
dicarb, 'Pesticides,  'Corn,  Field  capacity,  Hydrol- 
ogy, Mathematical  studies,  Soil  water,  Monte 
Carlo  method,  Climates,  Pesticide  Root  Zone 
Model,  Stochastic  process,  Rainfall,  Ohio. 

A  Monte-Carlo  numerical  simulation  procedure 
for  making  regional  assessments  of  pesticide  leach- 
ing has  been  developed.  This  procedure  uses  prob- 
ability density  functions  for  organic  matter,  field 
capacity,  and  wilting  point  developed  from  infor- 
mation on  approximately  3000  soils.  Variations  in 
climatic  conditions  were  incorporated  by  random 
selection  of  yearly  rainfall  data.  The  procedure 
was  demonstrated  for  aldicarb  applied  to  corn 
grown  in  Ohio.  A  total  of  2000  parameter  sets 
were  evaluated  using  the  unsaturated  zone  model 
PRZM.  The  simulation  results  indicated  that  con- 
vergence of  the  90th,  95th,  and  99th  percentiles  for 
movement  past  0.3,  0.6,  0.9,  and  1.5  m  was  ob- 
tained after  500  simulations.  The  relative  uncer- 
tainty associated  with  these  percentiles  was  ap- 
proximately 50%  after  1500  simulations.  The 
downward  movement  of  aldicarb  residues  was 
most  sensitive  to  changes  in  field  capacity.  These 
simulations,  coupled  with  additional  soil-specific 
simulations,  indicated  no  significant  movement  of 
aldicarb  residues  beyond  1.8  m  for  applications  to 
Ohio  corn.  (See  also  W88-07623)  (Author's  ab- 
stract) 
W88-07622 


SIMULATION  PROCEDURE  FOR  GROUND- 
WATER QUALITY  ASSESSMENTS  OF  PESTI- 
CIDES, 

Environmental  Research  Lab.,  U.  S.  Environmen- 
tal Protection  Agency,  Athens,  GA  30613,  U.S.A. 
R.  F.  Carsel,  R.  L.  Jones,  J.  L.  Hansen,  R.  L. 
Lamb,  and  M.  P.  Anderson. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 
p  125-138,  March  1988.  1  fig,  9  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Regional  analy- 
sis, 'Solute  transport,  'Model  studies,  'Simulation, 
'Leachates,  'Groundwater  pollution,  'Aldicarb, 
'Pesticides,  'Peanuts,  Stochastic  process,  Hydrol- 
ogy, Mathematical  studies,  Soil  water,  North  Caro- 
lina, Monte  Carlo  method,  Pesticide  Root  Zone 
Model,  Prediction,  Saturation  zone.  Aeration  zone. 

A  procedure  is  described  for  making  regional  as- 
sessments of  pesticide  residue  loadings  and  move- 
ment in  groundwater  and  downgradient  from 
treated  fields.  A  Monte-Carlo  numerical  simulation 
technique  is  used  to  generate  model  parameters  for 
both  the  unsaturated  and  saturated  zones.  Simula- 
tions are  performed  using  the  Pesticide  Root  Zone 
Model  linked  to  a  simple  groundwater  solute  trans- 
port model.  The  procedure  is  useful  for  evaluating 
the  potential  for  producing  pesticide  residues  in 
drinking  water  wells  before  actual  field  applica- 
tions are  made.  Appropriate  land  management  op- 
tions, including  restrictions  on  pesticide  applica- 
tion, also  can  be  developed  using  this  procedure. 
The  procedure  was  used  to  assess  aldicarb  levels  in 
northeastern  North  Carolina  groundwater  result- 
ing from  application  of  the  pesticide  to  peanuts. 
Probability  density  functions  for  selected  soil  char- 
acteristics were  developed  using  a  direct-access 
soils  information  data  base.  Probability  density 
functions  for  selected  groundwater  characteristics 
were  developed  from  available  data  for  the  study 
area.  Simulation  results  indicated  that  mass  fluxes 
to  groundwater  exceeded  0.01  and  0.1  kg/ha  ap- 
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proximately  6.9  and  1.0  percent  of  the  time,  respec- 
tively. No  fluxes  exceeded  0.1  kg/ha  at  a  distance 
of  60  m  downgradient  in  any  of  the  cases  evaluat- 
ed. (See  also  W88-07622)  (Author's  abstract) 
W88-07623 


GROUNDWATER  MUNITION  RESIDUES  AND 
NITRATE  NEAR  GRAND  ISLAND,  NEBRAS- 
KA, U.S.A., 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

R.  F.  Spalding,  and  J.  W.  Fulton. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 

p  139-153,  March  1988.  9  fig,  26  ref. 

Descriptors:  *Path  of  pollutants,  'Water  pollution 
sources,  'Groundwater  pollution,  'Explosives, 
•Groundwater  plumes,  Cyclotrimethylene  tria- 
mine,  Trinitrotoluenes,  Transport,  Velocity,  Ni- 
trate, Soil  water,  Nitrogen  isotopes,  Hydrology, 
Isotope  studies,  Animal  wastes,  Darcys  Law. 

Munition  residues  from  waste  disposal  on  ordnance 
property  have  resulted  in  a  defined  plume  of  cyclo- 
trimethylene trinitramine  (RDX)  contaminated 
groundwater  stretching  6.5  km  and  underlying  an 
area  of  6.5  sq  km.  A  smaller  plume  of  2,4,6-trinitro- 
toluene  (TNT)  was  detected  near  the  plant's 
boundary.  The  relative  positions  of  the  plumes 
combined  with  an  historical  review  of  total  plant 
output  of  RDX  and  TNT  indicates  that  RDX  is 
much  more  persistent  than  TNT.  The  estimated 
RDX  transport  velocity  of  0.5  m/day  closely  ap- 
proximates the  calculated  Darcian  velocity.  The 
RDX  plume  sinks  with  recharge  at  a  rate  of  about 
0.5  m/yr.  Nitrate  is  associated  primarily  with  adja- 
cent upgradient  land  use  and  is  not  related  to  plant 
manufacture  of  ammonium  nitrate.  The  average 
nitrogen  isotope  composition  of  the  nitrate  was 
about  +  10  parts  per  thousand  and  strongly  sug- 
gests that  animal  wastes  are  the  predominant 
source.  (Author's  abstract) 
W88-07624 


TRANSFORMATIONS  OF  TRACE  HALOGE- 
NATED  ALIPHATICS  IN  ANOXIC  BIOFILM 
COLUMNS, 

Geography  and  Environmental  Engineering,  The 

Johns    Hopkins    Univ.,    Baltimore,    MD    21218, 

U.S.A. 

E.  J.  Bouwer,  and  J.  P.  Wright. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 

p  155-169,  March  1988.  10  tab,  33  ref.  EPA  Grant 

No.  EPA-R-81 1345010. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Biodegradation,  'Trihalomethanes, 
'Chlorinated  hydrocarbons,  'Nitrification,  'Bio- 
film  columns,  'Anoxia,  'Microbial  degradation, 
Hydrology,  Microbiological  studies,  Mineraliza- 
tion, Transformation,  Carbon  tetrachloride,  Sul- 
fates. Methanogenesis,  Metabolism. 

The  transformability  of  trihalomethanes,  carbon 
tetrachloride,  1,1,1-trichloroethane,  1,2-dibro- 
moethane,  tetrachloroethylene,  hexachloroethane, 
and  dibromochloropropane  was  studied  under  con- 
ditions of  denitrification,  sulfate  respiration,  and 
methanogenesis.  These  compounds  at  concentra- 
tions commonly  found  in  groundwater  were  con- 
tinuously administered  to  anoxic  biofilm  columns 
that  resembled  groundwater  environments.  Ace- 
tate was  the  primary  substrate  to  support  microbial 
growth.  All  of  the  compounds  studied  were  trans- 
formed under  methanogenesis.  Bromoform,  bro- 
modichloromethane,  carbon  tetrachloride,  and 
hexachloroethane  were  transformed  even  under 
the  less  reducing  conditions  of  denitrification. 
Some  of  the  compounds  were  partially  mineralized 
to  C02.  However,  reductive  dehalogenation  ap- 
peared to  be  the  predominant  mechanism  for  re- 
moval. Characterization  of  the  available  electron 
acceptors  in  the  subsurface  is  important  for  assess- 
ing organic  micropollutant  biotransformation.  Re- 
action rates  observed  in  the  laboratory  biofilms 
indicate  that  biotransformation  could  be  responsi- 
ble for  significant  removals  of  these  halogenated 
compounds  in  the  subsurface.  (Author's  abstract) 
W88-07625 


PERSISTENCE  AND  TRANSPORT  OF  BACTE- 
RIA AND  VIRUSES  IN  GROUNDWATER  -  A 
CONCEPTUAL  EVALUATION, 

Inst,  of  Geology  and  Paleontology,   Kiel,  F.   R. 

Germany. 

G.  Matthess,  A.  Pekdeger,  and  J.  Schroeter. 

Journal  of  Contaminant  Hydrology,  Vol.  2,  No.  2, 

p  171-188,  March  1988.  5  fig,  3  tab,  60  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Aquifers,  'Groundwater  pollution,  'Model 
studies,  'Pathogens,  'Filtration,  'Bacteria,  'Vi- 
ruses, Advection,  Dispersion,  Microorganisms, 
Hydrology,  Microbiological  studies,  Mathematical 
studies,  Literature  review,  Transport,  Mathemati- 
cal models. 

The  results  of  an  interdisciplinary  research  pro- 
gram of  literature  review  and  laboratory  studies  on 
the  subsurface  persistence  and  transport  of  patho- 
genic bacteria  and  viruses  are  evaluated  on  the 
basis  of  an  expanded  advection-dispersion  model 
which  considers  the  persistence  of  these  microor- 
ganisms under  the  conditions  found  within  an  aqui- 
fer, the  retardation  by  adsorption-desorption  proc- 
esses and  the  role  of  filtration  processes.  The 
model  indicates  that  the  principal  controls  are  fil- 
tration processes,  the  microorganisms  being  fixed 
on  the  filter  media  are  ultimately  eliminated  or 
inactivated  by  biological,  chemical  and  physical 
processes.  (Author's  abstract) 
W88-07626 


RAINDROPS,  AIR  POLLUTION  AND  BURST- 
ING BUBBLES, 

Ecole  Nationale  Superieure  de  Techniques  Avan- 

cees,  Paris  (France). 

G.  M.  Afeti. 

Weather  WTHRAL,  Vol.  42,  No.  11,  p  338-341, 

November,  1987.  3  fig,  2  ref. 

Descriptors:  'Rain,  'Air  pollution,  'Bubbles, 
'Fluid  mechanics,  'Path  of  pollutants,  Weather, 
Lasers. 

Laser  holography  was  used  to  study  the  bursting 
of  bubbles,  with  particular  attention  to  the  break- 
ing of  the  hemispherical  dome  into  'film-drops.'  It 
was  determined  that  film-drops  are  the  end  prod- 
uct of  a  chain  of  events,  lasting  a  total  of  about  300 
microseconds,  beginning  with  the  formation  of  a 
number  of  liquid  filaments.  This  sequence  of  action 
reinforces  the  'capillary-wave  theory'  of  bubble 
film  cap  rupture,  with  rupture  preceded  by  thin- 
ning of  the  film  through  a  process  of  liquid  drain- 
age from  the  top  of  the  bubble  down  to  its  base. 
The  flow  follows  a  wavelike  path  with  crests  and 
valleys.  Several  perforations  may  occur  in  the  thin- 
ner parts  of  the  film  almost  simultaneously,  turning 
the  collapsing  bubble  dome  into  a  network  of 
liquid  filaments.  The  larger  the  bubble,  the  greater 
the  number  of  film-drops  produced.  The  smallest 
drop  detected  was  about  6  microns.  (Doria-PTT) 
W88-07645 


BACTERIOLOGICAL  QUALITY  OF  BOTTLED 
NATURAL  MINERAL  WATERS, 

Public  Health  Laboratory,  University  Hospital  of 
Wales,    Heath    Park,   Cardiff  CF4   4XW,   Wales. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07668 


RAPID  STATISTICAL  CORRELATION  BE- 
TWEEN POLLUTION  SOURCES  AND 
MARINE  CONCENTRATIONS, 

Institute  of  Oceanography,  Bulgarian  Academy  of 

Sciences,  9000  Varna,  Bulgaria. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07697 


DISTRIBUTION  OF  MERCURY  IN  THE 
OPEN-SEA  REGION  OF  THE  SOUTH-WEST- 
ERN BLACK  SEA, 

Institute  of  Oceanography,  Bulgarian  Academy  of 

Sciences,  9000  Varna,  Bulgaria. 

G.  Andreev. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  16,  No.  1,  p  75-80,  1987.  3  fig,  13 

ref. 


Descriptors:  'Mercury,  'Fate  of  pollutants,  'Path 
of  pollutants,  Water  pollution,  Black  Sea,  Chemo- 
cline,  Spatial  distribution,  Heavy  metals,  Distribu- 
tion graphs,  Distribution  patterns,  Atomic  absorp- 
tion spectrophotometry,  Vertical  distribution.  Sul- 
fides. 

A  total  of  65  samples  collected  from  14  stations 
located  in  the  south-west  portion  of  the  Black  Sea 
were  analyzed  for  mercury  by  electrothermal 
atomic  absorption  spectroscopy.  The  mercury  con- 
centrations in  the  region  varied  between  0.1-1.1 
micrograms  (ug)/cu  dm  for  surface  waters,  0.15- 
0.74  ug/cu  dm  for  the  intermediate  water  layer, 
and  0.06-0.61  ug/cu  dm  for  the  bottom  layer.  Spa- 
tial distribution  graphs  for  the  sampling  locations 
are  presented  for  the  three  water  layers.  A  mini- 
mum of  mercury  is  observed  in  the  north-south 
direction  for  the  stations  closest  to  the  coast  for  all 
three  water  layers;  a  similar  situation  exists  for  the 
intermediate  group  of  stations  in  the  surface  and 
intermediate  water  layers.  No  mercury  minimum  is 
observed  in  the  stations  furthest  from  the  coast. 
The  concentration  of  mercury  in  the  hydrogen 
sulfide  layer  typically  found  in  the  Black  Sea  de- 
creases in  deep  water  sampling  stations.  It  is  sug- 
gested that  the  decrease  is  a  result  of  the  natural 
process  of  mercury  migration  from  the  water 
phase  through  the  suspended  phase  to  the  bottom 
precipitates.  The  formation  of  insoluble 
mercury(II)  sulfide  removes  the  mercury  from  the 
water  system.  (Wood-PTT) 
W88-07698 


RELATIONSHIP      OF      GULLY      SIDEWALL 
SHAPE  TO  SEDIMENT  PRODUCTION, 

Soil  Conservation  Service,  Gunnedah  (Australia). 
For  primary  bibliographic  entry  see  Field  2J. 

W88-07703 


ACID  RAIN  IN  NORTHERN  GREECE, 

Thessaloniki   Univ.,   Salonika   (Greece).   Environ- 
mental Pollution  Control  Lab. 
C.  Samara,  C.  Balafoutis,  and  T.  Kouimtzis. 
Toxicology       and       Environmental       Chemistry 
TXECBP,  Vol.  16,  No.  2,  p  1 1 1-118,  1988.  7  fig,  12 
ref. 

Descriptors:  'Dioxins,  'Acid  rain,  'Hydrogen  ion 
concentration,  'Weather  patterns,  Water  pollution 
sources,  'Conductivity.  Greece,  Air  masses,  Air 
pollution,  Precipitation,  Rainfall,  France,  Spain, 
Europe. 

Conductivity  and  pH  were  measured  for  90%  of 
the  precipitation  events  in  Thessaloniki  (Northern 
Greece)  from  October  1984  until  April  1987.  Large 
pH  variations  ranging  from  4.20  to  8.35  were  re- 
corded. In  25%  of  the  cases  the  precipitation  ex- 
hibited a  pH  <  5.0.  In  most  cases  the  conductivity 
was  between  10  and  20  uS/cm,  although  some 
alkaline  precipitation  with  relatively  high  conduc- 
tivity (up  to  500  uS/cm)  was  also  observed.  Air 
mass  trajectories  based  on  500  mB  weather  charts 
were  graphically  constructed  in  order  to  explain 
the  pH  and  conductivity  data.  The  charts  showed 
that  in  most  cases,  the  precipitation  events  were 
caused  by  depressions  (lows)  in  the  gulf  of  Genova 
or  above  the  Northern  Sahara  which  are  charac- 
terized by  winds  coming  from  SSW  or  W  of 
Greece.  Of  the  precipitation,  48%  was  caused  by 
air  masses  coming  from  Southern  France  or  North- 
ern Spain  and  were  characterized  by  pH  close  to 
that  of  clean  rain  and  relatively  low  conductivity. 
Air  masses  originating  in  Southern  Greece  (North- 
ern Sahara)  accounted  for  28%  of  the  precipitation 
and  produced  precipitation  with  a  pH  >  6.5  and 
high  conductivity.  The  other  24%  of  the  precipita- 
tion events,  characterized  by  a  pH  of  4.5-5.1,  are 
caused  by  air  masses  from  Northern  and  NW- 
Greece  originating  in  Northern  and  Central 
Europe.  (Wood-PTT) 
W88-07708 


DISTRIBUTION  AND  MOBILITY  OF  ORGAN- 
IC AND  INORGANIC  MERCURY  IN  FLOUN- 
DER, PLATICHTHYS  FLESUS,  FROM  A 
CHRONICALLY  POLLUTED  AREA, 

Institute  of  Biology,  Odense  University,  Campus- 
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vej  55  DK-5230  Odense  M,  Denmark. 

H.  U.  Riisgard,  and  P.  B.  Famme. 

Toxicology       and       Environmental       Chemistry 

TXECBP,  Vol.  16,  No.  3,  p  219-228,  1988.  ?  fig,  1 

tab,  16  ref. 

Descriptors:  'Mercury,  *Path  of  pollutants,  *Fish, 
•Fish  physiology,  Food  chains,  Flounders,  Heavy 
metals,  Pollutants,  Denmark,  Liver,  Muscle,  Kid- 
neys, Accumulation,  Bioaccumulation,  Methylmer- 
curyj,  Tissue  analysis. 

Flounders,  Platichthys  fiesus,  were  caught  in  Sep- 
tember 1985  in  the  Nissum  Broad  (Western  Limf- 
jord,  Denmark),  in  an  area  chronically  polluted 
with  mercury  discharged  from  a  now  demolished 
chemical  factory  25-30  years  ago  and  transferred 
to  clean  water.  About  6%  of  the  total  mercury 
from  the  recently  caught  fish  was  inorganic  in  the 
muscle  tissue,  while  about  50%  was  inorganic  in 
the  liver  and  kidney  tissue.  During  171  days  in 
clean  water  no  loss  of  mercury  from  the  fillet- 
muscle  could  be  seen  with  certainty,  although  a  net 
uptake  of  mercury  was  observed  in  the  liver  after 
about  4  months.  In  the  same  period  an  increase  in 
the  mercury  concentrations  in  the  kidney  tissue 
and  blood  cells  was  observed.  A  tentative  interpre- 
tation of  the  findings  is  that  both  organic  (presum- 
ably in  the  form  of  methylmercury)  and  inorganic 
mercury  were  immobilized  within  the  muscles, 
from  which  the  two  mercury  species  were  mobi- 
lized during  the  long  period  of  starvation  and 
transported  via  the  blood  to  the  liver  and  kidney, 
where  they  accumulated.  (Wood-PTT) 
W88-07709 


EMPIRICAL  RELATIONSHIPS  BETWEEN 
LAND  USE/COVER  AND  STREAM  WATER 
QUALITY  IN  AND  AGRICULTURAL  WATER- 
SHED, 

Aquatic  Biology  Station,  Illinois  State  Natural  His- 
tory Survey,  607  E.  Peabody  Drive,  Champaign, 
IL  61820,  USA. 

L.  L.  Osborne,  and  M.  J.  Wiley. 
Journal         of        Environmental         Management 
JEVMAW,  Vol  26,  No.  1,  p  9-27,  January  1988.  5 
fig,  4  tab,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Land  use, 
'Water  quality,  'Nitrates,  'Phosphorus,  Agricul- 
tural watersheds,  Salt  Fork  watershed,  Illinois, 
Watershed  management,  Planning,  Watersheds, 
Regression  analysis,  Urbanization. 

The  empirical  relationships  that  existed  between 
land  use/cover  patterns  within  the  Salt  Fork  wa- 
tershed, Illinois,  and  instream  nitrate-N  and  soluble 
phosphorus  were  examined  in  order  to  provide 
information  to  help  in  the  formulation  of  water- 
shed-level planning  and  management  practices  and 
methodologies.  Aerial  photographs  were  interpret- 
ed and  digitized  using  Arc/Info  geographic  infor- 
mation software  and  the  land  use/cover  data  relat- 
ed to  the  mean  seasonal  nitrate-N  and  soluble 
reactive  phosphorus  concentrations  collected  from 
22  sampling  stations  in  the  Salt  Fork  watershed, 
using  multiple  regression  analysis.  The  results  indi- 
cate that  urbanization,  rather  than  agriculture,  is 
the  major  factor  controlling  the  soluble  reactive 
phosphorus  instream  concentrations  throughout 
the  entire  year,  and  was  important  in  explaining 
the  majority  of  the  variance  associated  with  ni- 
trate-N during  roughly  50%  of  the  year.  Applica- 
tion of  the  results  and  methodologies  to  planning 
and  watershed  management  are  discussed,  as  are 
the  relationships  of  management  of  instream  con- 
centration vs.  loading  of  exogenous  substances. 
(Author's  abstract) 
W88-07711 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  WEST  BRANCH  SUSQUE- 
HANNA RIVER, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  P.  McMorran. 

Publication    No.    92.    Susquehanna    River    Basin 

Commission,    Harrisburg,    Pennsylvania.    January 

1985.  35  p,  4  fig,  1  tab,  19  ref.  EPA  Grant  No.  I- 

003992-83-0. 


Descriptors:  'Water  quality,  'Biological  surveys, 
•Pennsylvania,  'Acid  mine  drainage,  'Susquehan- 
na River,  'Bald  Eagle  Creek,  Fish,  Macroinverte- 
brates,  Bioindicators,  Alkalinity,  Mine  wastes,  Sur- 
veys. 

During  the  Summer  of  1983,  a  water  quality  and 
biological  survey  (aquatic  macroinvertebrates  and 
fish)  of  the  West  Branch  Susquehanna  River  was 
conducted.  Over  100  miles  of  the  West  Branch  and 
many  more  miles  of  tributaries  are  seriously  de- 
graded by  acid  mine  drainage.  The  upper  75  miles 
of  the  West  Branch  have  shown  improvement  over 
the  last  20  years.  The  lower  75  miles  have  been 
restored  to  good  water  quality  due  to  the  large 
contribution  of  alkalinity  from  Bald  Eagle  Creek. 
Many  tributaries  not  impacted  by  acid  mind  drain- 
age have  excellent  water  quality.  Many  streams 
degraded  by  acid  mine  drainage,  including  the 
West  Branch,  have  the  potential  to  return  to  good 
water  quality,  if  sources  of  acid  mine  drainage  are 
abated.  (Author's  abstract) 
W88-07714 


SUMMARY  OF  DATA  FROM  A  TOXICS 
SCREENING  SURVEY  OF  THE  LOWER  SUS- 
QUEHANNA RIVER  AND  MAJOR  TRIBUTAR- 
IES, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  S.  Takita. 

Publication    No.    86.    Susquehanna    River    Basin 

Commission,    Harrisburg,    Pennsylvania.    January 

1984.  47  p,  1  fig,  3  tab,  append.  EPA  Grant  No.  I- 

003992810. 

Descriptors:  'Path  of  pollutants,  'Toxicity,  'Sus- 
quehanna River,  'Surveys,  'Pennsylvania,  'Mary- 
land, 'Pollutant  identification,  Heavy  metals,  Pri- 
ority pollutants,  Chromium,  Copper,  Lead,  Nickel, 
Zinc,  Herbicides,  Insecticides,  Water  analysis. 

The  Susquehanna  River  Basin  Commission 
(SRBC)  cooperated  with  the  Pennsylvania  Depart- 
ment of  Environmental  Resources  (Pa.  DER)  in 
conducting  a  toxics  screening  survey  of  the  Sus- 
quehanna River  and  tributary  streams  between 
Duncannon,  PA,  and  the  Conowingo  Dam  in 
Maryland.  Based  on  the  samples  collected  for  this 
survey,  the  quality  of  the  waters  of  the  Lower 
Susquehanna  River  and  its  tributaries  is  very  good 
with  respect  to  heavy  metals  and  organic  contami- 
nants. Chromium,  copper,  lead,  nickel,  and  zinc 
were  found  at  all  sampling  sites,  but  were  within 
acceptable  levels.  All  of  the  other  metals  detected 
were  also  within  acceptable  limits.  Two  herbicides 
and  four  insecticides  were  detected  at  various  sam- 
pling sites,  but  they  were  well  below  the  maximum 
allowable  toxicant  concentrations.  Priority  pollut- 
ants were  detected  at  sampling  sites  on  Paxton 
Creek  and  Codorus  Creek  only.  These  streams 
flow  through  urban  and  industrial  areas  and  were 
considered  to  be  the  likely  streams  to  show  mea- 
sureable  quantities  of  organics.  With  exception  of 
phenol,  the  concentrations  of  priority  pollutants 
found  were  below  the  maximum  allowable  toxicant 
concentrations.  Additional  samplings  of  Paxton 
Creek  and  Codorus  Creek  should  be  made  to 
better  evaluate  the  prevalence  and  levels  of  the 
constituents.  Although  attempts  were  made  to  col- 
lect water  samples  after  periods  of  significant  rain- 
fall as  well  as  during  base  flow,  the  sampling 
period  was  drier  than  normal.  Additional  sampling 
may  be  necessary  to  determine  whether  overland 
runoff  during  a  period  of  normal  rainfall  has  a 
significant  effect  on  instream  concentrations  of 
heavy  metals,  pesticides  and  priority  pollutants. 
(Lantz-PTT) 
W88-07718 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  SUSQUEHANNA  RIVER 
BASIN  FROM  WAVERLY,  NEW  YORK  TO 
SUNBURY,  PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

B.  R.  Malione,  C.  P.  McMorran,  and  S.  E.  Rudisill. 

Publication    No.    89.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  July  1984. 

290  p,  31  fig,  8  tab,  31  ref,  5  append.  EPA  Grant 

No.  1-003992-83-0. 


Descriptors:  'Water  quality,  'Surveys,  'Biological 
surveys,  'Susquehanna  River,  'New  York,  'Penn- 
sylvania, 'Water  pollution  sources,  Susquehanna 
River  basin,  Acidic  waters,  Water  quality,  Alkalin- 
ity, Dissolved  solids,  Industrial  wastes,  Acid  mine 
drainage,  Data  collections,  Storm  runoff  Macroin- 
vertebrates, Fish. 

A  water  quality  and  biological  survey  of  the  Sus- 
quehanna River  and  its  tributaries  between  Waver- 
ly,  New  York  and  Sunbury,  Pennsylvania  was 
conducted  during  July  and  August,  1982.  The 
overall  quality  of  each  river  and  tributary  station 
was  assessed  on  the  basis  of  water  quality,  ma- 
croinvertebrate,  and  fish  data.  The  general  quality 
of  the  river  and  tributaries  in  the  study  area  is 
characterized.  The  reach  of  the  Susquehanna  River 
from  Waverly,  NY  (river  mile  (RM)  290)  to  the 
mouth  of  the  Lackawanna  River  (RM  197)  has 
very  good  water  quality  and  supports  a  healthy 
biological  community.  Most  of  the  tributaries  be- 
tween Waverly  and  the  mouth  of  the  Lackawanna 
River  flow  through  agricultural  and  forested  land. 
The  headwaters  of  many  of  the  west  bank  tributar- 
ies (such  as  Mehoopany  and  Bowmans  Creek)  are 
naturally  acidic,  and  have  low  concentrations  of 
alkalinity  and  dissolved  solids.  They  are  infertile 
and  unproductive  downstream  to  the  lower 
reaches  where  runoff  from  agricultural  land  in- 
creases the  streams'  fertility.  The  overall  quality  of 
the  reach  from  the  mouth  of  the  Lackawanna 
River  (RM  197)  downstream  to  Nanticoke  (RM 
181),  known  as  the  Wyoming  Valley,  is  degraded 
by  numerous  sources  of  pollution.  Drainage  from 
abandoned  coal  mines  causes  the  most  obvious 
impact  on  water  quality  and  is  evident  immediately 
downstream  of  the  Lackawanna  River  where  a 
red-orange  precipitate  coats  the  river  channel 
along  the  left  bank  for  several  miles.  In  addition  to 
mine  drainage,  most  tributaries  are  degraded  by 
storm  water  runoff  and  sewage;  every  stream  had 
trash  and  other  debris  in  its  streambed.  The  overall 
quality  of  the  reach  from  Nanticoke  (RM  181) 
downstream  to  Sunbury  (RM  125)  is  an  improve- 
ment from  that  in  the  Wyoming  Valley,  but  the 
river  never  regains  the  high  quality  it  had  upstream 
of  the  Wyoming  Valley.  Most  of  the  tributaries  in 
this  reach  contribute  good  quality  water  to  the 
Susquehanna  River.  (Lantz-PTT) 
W88-07719 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  JUNIATA  RIVER  SUBBA- 

SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  P.  McMorran. 

Publication    No.    103.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  July  1986. 

139  p,  6  fig,  11  tab,  19  ref,  2  append.  EPA  Grant 

No.  1-003992-85-0. 

Descriptors:  'Water  quality,  'Juniata  River,  'Bio- 
logical studies,  *Path  of  pollutants,  *Pennsylvania, 
Coliforms,  Iron,  Hydrogen  ion  concentration, 
Water  pollution  sources,  Industrial  wastes,  Pulp 
and  paper  industry,  Municipal  wastes,  Macroinver- 
tebrates, Fish,  Surveys,  Data  collections. 

During  July  and  August  1985,  the  Susquehanna 
River  Basin  Commission  conducted  a  stream 
survey  of  the  Juniata  River  subbasin.  Forty-seven 
stations  were  sampled  for  water  samples,  field 
chemistry,  macroinvertebrates  and  fish.  Most  of 
the  streams  in  the  subbasin  were  found  to  have 
good  or  excellent  water  quality  depending  upon 
the  concentrations  of  iron  and  fecal  coliform,  the 
two  most  common  pollutants.  Iron,  fecal  coliform 
and  pH  were  found  to  exceed  water  quality  stand- 
ards at  several  stations  on  the  Juniata  River,  but  do 
not  appear  to  impair  aquatic  life.  The  Juniata  River 
supports  healthy  biological  communities  and  has 
good  quality  water  throughout  its  length.  A  major- 
ity of  the  water  pollution  problems  in  the  Juniata 
River  Subbasin  occur  in  the  Little  Juniata  River 
and  the  Frankstown  Branch  Juniata  River.  The 
Little  Juniata  River  has  degraded  water  quality 
and  biological  conditions  between  Altoona  and 
Tyrone  due  to  municipal  and  industrial  discharges. 
Water  quality  and  biological  conditions  improve 
greatly  downstream  of  Tyrone  and  the  Little  Juni- 
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ata  River  has  good  quality  water  at  the  confluence 
with  Frankstown  Branch  Juniata  River.  The 
Frankstown  Branch  Juniata  River  suffers  degrada- 
tion from  Halter  Creek  and  Beaverdam  Branch 
due  to  paper  mill,  other  industrial  and  municipal 
discharges.  Water  quality  improves  downstream 
and  is  good  from  Clover  Creek  downstream  to  the 
confluence  with  the  Little  Juniata  River.  (Author's 
abstract) 
W88-07720 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  CHEMUNG  RIVER  SUBBA- 
SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  P.  McMorran. 

Publication    No.    99.    Susquehanna    River    Basin 

Commission,    Harrisburg,    Pennsylvania.    October 

1985.  91  p,  9  fig,  7  tab,   13  ref,  2  append.  EPA 

Grant  No.  1-003992-85. 

Descriptors:  'Water  quality,  'Biological  surveys, 
'New  York,  'Chemung  River,  'Tioga  River, 
'Pennsylvania,  'Water  pollution  sources,  'Pollut- 
ant identification,  Acid  mine  drainage,  Public  par- 
ticipation, Macroinvertebrates,  Fish,  Tropical 
storms,  Behavior,  Sedimentation,  Data  collections, 
Surveys,  Organic  compounds,  Alkalinity,  Path  of 
pollutants. 

During  August  1984,  the  Susquehanna  River  Basin 
Commission  conducted  a  stream  survey  of  the 
Chemung  River  Subbasin  (New  York  -  Pennsylva- 
nia). Thirty-five  stations  were  sampled  for  field 
chemistry,  macroinvertebrates  and  fish.  Water 
samples  were  collected  at  14  of  these  stations  for 
laboratory  analyses.  The  most  serious  water  qual- 
ity degradation  occurs  in  the  Tioga  River  between 
Blossburg,  PA  and  Tioga,  PA.  This  reach  is  se- 
verely degraded  by  acid  mine  drainage.  The 
Tioga-Hammond  dams  at  Tioga  serve  to  improve 
water  quality  in  the  lower  reach  of  the  Tioga 
River.  Compared  to  historical  data,  water  quality 
between  Tioga  and  Painted  Post,  NY  is  much 
improved.  The  Canisteo  River  appeared  to  suffer 
water  quality  degradation  in  its  upper  reaches  near 
Hornell,  NY.  Degradation  due  to  sedimentation 
and  organic  pollution  was  indicated.  Water  quality 
improved  as  the  river  flowed  downstream  and  the 
quality  was  good  from  the  midpoint  of  the  Canis- 
teo River  to  its  confluence  with  the  Tioga  River. 
The  Cohocton  River  is  an  alkaline,  productive 
river.  Biological  densities  were  high  but  no  pollu- 
tion stress  was  apparent.  The  Cohocton  River  and 
its  tributaries  have  good  to  excellent  water  quality. 
The  Chemung  River  has  good  water  quality  for 
most  of  its  length.  Degradation  was  observed 
downstream  of  Elmira,  NY.  Newtown  Creek  was 
severely  degraded  by  sewage  and  contributes  to 
this  degradation.  This  degradation  may  cross  the 
Pennsylvania  state  line,  but  by  the  time  the  Che- 
mung River  reaches  its  confluence  with  the  Sus- 
quehanna River,  it  has  recovered  and  has  good 
water  quality.  (Author's  abstract) 
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A  stream  survey  was  conducted  of  the  Eastern 
Headwaters  Subbasin  of  the  Susquehanna  River 
Basin  during  July  and  August,  1984.  This  Subbasin 
includes  the  area  drained  by  the  Susquehanna 
River  upstream  of  its  confluence  with  the  Che- 
mung River.  A  total  of  72  stations  were  sampled  in 


order  to  assess  water  quality  and  macroinverte- 
brate  and  fish  communities.  Water  quality  was 
generally  good  throughout  the  Subbasin.  Many 
streams,  including  portions  of  the  Susquehanna 
River,  were  excellent  water  quality.  Fecal  coliform 
concentrations  were  found  to  be  excessive  at  sever- 
al locations.  However,  other  chemical  parameters 
had  low  concentrations  and  overall  water  quality 
degradation  was  not  observed.  Concentrations  of 
most  chemical  parameters  were  found  to  increase 
in  the  Susquehanna  River  downstream  of  Bing- 
hamton,  New  York.  These  were  attributed  to  the 
numerous  municipal  and  industrial  discharges  in 
this  reach  of  river.  Interstate  streams  were  found 
to  be  of  high  quality  and  generally  did  not  present 
any  interstate  problems  relating  to  water  quality. 
One  stream,  Snake  Creek,  was  found  to  have  low 
concentrations  of  dissolved  oxygen.  Concentra- 
tions were  above  minimum  standards  but  this  situa- 
tion could  be  an  indication  of  another  problem 
which  could  lead  to  interstate  water  quality  viola- 
tions. Biological  conditions  were  found  to  be  of 
high  quality  throughout  the  Subbasin.  Biological 
communities  were  healthy  at  all  stations  and  did 
not  show  signs  of  pollution  caused  stress.  (Author's 
abstract) 
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During  the  summer  of  1985,  a  water  quality  and 
biological  survey  of  the  Lower  Susquehanna  Sub- 
basin was  conducted.  Water  quality  in  the  Susque- 
hanna River  between  Sunbury,  Pennsylvania  and 
Havre  de  Grace,  Maryland  is  good.  Fecal  coliform 
is  the  most  common  parameter  which  fails  to  meet 
water  quality  standards  (seven  out  of  eleven  sta- 
tions). Iron  also  exceeds  standards  at  several  sta- 
tions. All  other  parameters  are  within  acceptable 
limits.  Most  of  the  tributaries  to  the  Susquehanna 
River  have  good  or  excellent  water  quality.  Fecal 
coliform  is  the  most  common  parameter  exceeding 
water  quality  standards  (at  815  of  stations  sam- 
pled). Iron  is  next,  exceeding  standards  at  61%  of 
the  stations  sampled.  Impacts  of  these  pollutants 
are  minor;  most  stations  support  health  fish  and 
aquatic  insect  communities.  Several  streams  are 
seriously  degraded  by  acid  mine  drainage.  Shamo- 
kin  Creek,  Mahanoy  Creek  and  Swatara  Creek 
originate  in  the  anthracite  coal  regions  of  Colum- 
bia, Northumberland  and  Schuylkill  counties, 
Pennsylvania.  These  streams  are  characterized  by 
low  pH  and  alkalinity,  and  high  concentrations  of 
acidity  and  dissolved  metals.  Aquatic  life  is  absent 
or  severely  reduced.  Swatara  Creek  recovers  as  it 
flows  downstream  and  attains  good  water  quality 
throughout  its  lower  reaches.  Shamokin  Creek  and 
Mahanoy  Creek  are  polluted  for  their  entire 
lengths.  Another  severely  degraded  stream  is 
Paxton  Creek.  Although  its  upper  reaches  are  of 
good  quality,  the  lower  five  miles  flow  through  the 
city  of  Harrisburg  and  receive  discharges  of  raw 
sewage  and  urban  runoff.  Fish  and  aquatic  insects 
are  absent  and  water  quality  is  very  poor.  (Lantz- 
PTT) 
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The  results  of  the  water  quality  analyses  (tempera- 
ture, pH,  dissolved  oxygen,  alkalinity,  fecal  coli- 
forms, organic  compounds)  indicate  that  the  qual- 
ity of  the  waters  in  the  Susquehanna  and  Chemung 
Rivers  are  good.  Mean  concentrations  indicate  that 
the  quality  of  the  water  remains  constant  within 
the  reach  of  the  Susquehanna  River  sampled. 
However,  the  results  of  the  analyses  of  individual 
samples  show  some  fluctuation  between  sampling 
dates,  indicating  that  existing  municipal  discharges 
do  not  have  extensive  impact  on  the  quality  of  the 
Susquehanna  River.  A  high  fecal  coliform  result 
(2400  MPN/100  ml)  in  the  Susquehanna  River 
above  Oakland  on  July  21,  1981  is  believed  to  be 
an  anomaly.  A  duplicate  sample  was  not  collected, 
however,  the  results  of  the  other  samples  were  low 
and  field  observations  gave  no  reason  to  expect  the 
high  MPN.  Runoff  from  rainfall  occurring  prior  to 
sample  collection  on  September  15,  1981  probably 
accounts  for  the  high  fecal  coliform  at  all  stations. 
(Lantz-PTT) 
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Data  from  a  plume  of  chlorinated  organic  solvents 
located  beneath  the  metallurgical  fabrication  area 
(M  Area)  of  the  Savannah  River  Plant  (SRP),  is 
discussed.  The  plume  in  M  Area  has  been  studied 
in  detail  by  a  large  number  of  individuals  since 
1982;  these  studies  include:  water  samples  from 
more  than  200  monitoring  wells;  continuous  split 
spoon  sampling  from  more  than  20  wells;  and  soil 
gas  samples  and  other  special  samples.  These  sam- 
ples were  analyzed  for  their  chlorocarbon  constitu- 
ents. The  resulting  data,  combined  with  geologic 
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and  hydrologic  information,  indicate  that  the  trans- 
port and  fate  of  these  organics  are  influenced  by 
degradation  and  sorption.  The  mass  remaining  in 
the  plume  and  the  ratio  of  constituents  suggest  that 
the  degradation  rates  are  ordered:  Tetrachloroeth- 
ylene  (PCE)  >  or  =  Trichloroethvlene  (TCE); 
Dichloroethylene  (DCE)  >>  PCE  or  TCE. 
Using  a  very  simple  first  order  decay  rate  assump- 
tion, the  degradation  of  PCE  under  'natural'  condi- 
tions is  on  the  order  of  10%/yr  (k  =  0.1/yr). 
Further  study  is  needed  to  determine  if  a  coupling 
of  sorption  and  degradation  is  occurring.  (Lantz- 
PTT) 
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The  impact  of  air  pollutants  on  forest  growth  and 
productivity  are  discussed  with  respect  to  (1)  re- 
sponse of  trees  to  gaseous  pollutants;  (2)  evidence 
of  growth  declines  from  dendroecological  studies; 
and  (3)  the  response  of  forest  canopies  to  the 
deposition  of  chemicals  from  the  atmosphere.  Evi- 
dence from  air  pollution  fumigation  experiments, 
dendroecology,  and  nutrient  cycling  studies  indi- 
cates deposition  of  air-borne  chemicals  will  likely 
affect  tree  growth  over  large  regions.  Points  which 
still  remain  to  be  addressed  include:  (1)  whether  air 
pollution  sensitive  trees  will  be  replaced  by  toler- 
ant trees  with  no  loss  in  forest  productivity;  (2)  if 
seedlings  are  more  resistant  to  air  pollutants  than 
large  trees;  and  (3)  factors  which  define  whether 
deposition  of  atmospheric  N  and  S  results  in 
growth  stimulation  or  growth  suppression.  This 
study  concludes  that  the:  (1)  ambient  ozone  can 
result  in  foliar  injury  and  growth  suppression;  (2) 
dendroecological  evidence  demonstrates  growth 
suppression  for  some  species;  (3)  atmospheric  dep- 
osition of  H(  +  ),  S04(2-),  N03(-),  and  other  chemi- 
cals is  increased  by  industrial  sources  of  air  pollu- 
tion; (4)  throughfall  is  depleted  in  N03(-)  and 
enriched  in  Ca  and  K  relative  to  rainfall;  and  (5) 
commercial  timber  harvests  are  likely  to  be  affect- 
ed by  H,  S,  and  N  deposition  only  in  the  long-term 
and  only  in  some  habitats.  (Lantz-PTT) 
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The  dissolution  of  glass  waste  forms  in  aqueous 
media  is  the  only  means  by  which  encapsulated 


radionuclides  become  mobile  and  available  for 
transport  to  the  environment,  discounting  the  un- 
likely potential  for  release  by  solid-state  diffusion. 
Waste  from  dissolution  studies  assist  the  U.S.  De- 
partment of  Energy's  Salt  Repository  Project 
(SRP)  by  providing  data  and  models  pertinent  to 
showing  compliance  with  Nuclear  Regulatory 
Commission  10  CFR  60  slow-release-limit  criteria. 
Because  groundwater  movement  presumably  in- 
volves the  slow  ingress  and  egress  of  brine  around 
the  waste  package,  static  leach  tests  provide  a 
realistic  simulation  of  expected  hydrodynamic  con- 
ditions in  the  engineered  barrier  system.  Data  from 
static  leach  tests  were  used  to  develop  an  integrat- 
ed radio-nuclide  release  model.  The  integrated 
model  consists  of  several  components  also  deter- 
mined from  these  tests,  including  saturation  con- 
centrations for  low-solubility  radionuclides,  a 
source  term  for  colloids  and  pseudocolloids,  glass 
dissolution  kinetics,  and  rate-controlling  mecha- 
nisms of  glass  dissolution.  The  tests  are  outlined  in 
the  FY  1986  Technical  Program  Plan,  WBS  Ele- 
ment 0201-Static  Testing,  for  the  SRP  Defense 
Glass  Studies  Program  at  Pacific  Northwest  Labo- 
ratory. (Lantz-PTT) 
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Large  ponds  used  to  settle  the  waste  clays  from 
Florida's  phosphate  surface  mining  operations  are 
attractive  to  waterfowl,  and  contain  elevated  levels 
of  trace  elements  and  radionuclides  of  the  uranium 
series  naturally  associated  with  phosphate  ore. 
Four  species  of  waterfowl  were  sampled  to  investi- 
gate accumulation  of  radionuclides  and  trace  ele- 
ments and  to  evaluate  potential  deleterious  effects 
for  the  birds  and  humans  consuming  them.  Greater 
radium-226  levels  in  the  substrate  of  the  settling 
ponds  than  in  natural  wetlands  were  reflected  in 
elevated  concentrations  in  bones  for  all  four  spe- 
cies. Diet/substrate  ratios  were  <  1  for  all  species 
in  all  areas.  Bone/substrate  ratios  differed  between 
settling  areas  and  natural  wetlands.  Radium-226 
levels  in  soft  tissues  were  consistently  less  than 
those  in  bones,  and  did  not  appear  to  represent  an 
increased  threat  to  humans  eating  the  tissue.  No 
radionuclide  standards  have  been  established  for 
waterfowl,  although  the  levels  in  bird  bone,  while 
four  times  greater  than  the  human  maximum, 
would  appear  to  pose  little  threat  given  the  birds' 
short  life  span.  Of  the  several  trace  elements  found 
at  elevated  levels  in  settling  areas,  only  aluminum 
and  selenium  appeared  in  tissues  at  concentrations 
greater  than  those  reported  as  normal.  Specific 
effects  on  waterfowl  from  these  contaminants 
could  not  be  predicted,  although  the  levels  do  not 
pose  any  threat  to  humans.  (Author's  abstract) 
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In  1984,  the  U.S.  EPA  initiated  a  Mesoscale  Acid 
Deposition  Study.  The  study  was  organized  to 
assess  and  understand  the  interactions  and  impor- 
tance of  local  emissions  in  mesoscale  precipitation 
scavenging.  One  important  component  of  the 
project  was  the  simulation  of  the  field  events  using 
a  detailed  meteorological  and  chemical  modeling 
framework  (called  MesoSTEM).  A  dynamical  me- 
teorological model,  Mesoscale  Atmospheric  Simu- 
lation System  (MASS)  was  used  to  predict  the 
meteorological  fields,  including  precipitation  rates. 
These  fields  are  used  as  inputs  to  a  comprehensive 
chemical  model  Sulfur  Transport  Eulerian  Model 
(STEM-II).  The  three-dimensional  models  were 
used  to  quantify  the  relationships  between  emis- 
sions, chemical  production,  and  wet  deposition  on 
the  mesoscale.  The  linkage  of  the  models,  and  the 
application  of  MesoSTEM  to  the  May  2nd  and 
3rd,  1985  Philadelphia  Mesoscale  Field  Study  data 
set  is  the  subject  of  this  report.  (Author's  abstract) 
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Service,  Springfield,  VA.  22161,  as  DE87-011695. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  UCID-21031,  April  1987.  165  p,  26  fig, 

6  tab,  9  append.  DOE  Contract  No.  W-7405-Eng- 

48. 

Descriptors:  'Tritium,  'Groundwater  pollution, 
'Water  pollution  sources,  'Radioactive  wastes, 
'Path  of  pollutants,  Geohydrology,  Groundwater 
movement,  Landfills,  Permeability  coefficient, 
Model  studies,  Groundwater  quality.  Aquifers. 

A  continuing  investigation  is  being  conducted  of 
groundwater  tritium  contamination  in  the  vicinity 
of  landfills  and  an  experimental  facility  at  Law- 
rence Livermore  National  Laboratory's  Site  300, 
are  presented.  A  program  of  monitoring  ground- 
water, soil  moisture,  and  rainfall  in  the  study  area 
has  produced  new  insights  into  geohydrology  and 
contaminant  migration  in  the  Pit  7  landfill  com- 
plex. Groundwater  recharge  in  the  area  is  highly 
episodic  and  appears  localized  in  an  area  to  the 
west  of  the  landfills.  Drive  points  and  soil  gas 
analysis  were  used  to  explore  for  tritium  sources 
within  the  landfills;  a  region  of  high  concentration 
has  been  found  in  Pit  3,  and  a  lesser  but  distinct 
and  separate  area  of  activity  has  been  found  in  the 
southern  portion  of  Pit  5.  The  two  landfill  plumes 
are  separate  entities  with  individual  sources  and 
trajectories.  Groundwater  and  tritium  migration 
velocities  have  been  determined  for  the  landfill 
plumes  by  a  variety  of  methods:  direct  observation 
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of  tritium  movement,  retrospective  analysis  of  triti- 
um displacement,  and  calculation  of  water  veloci- 
ties from  field  determinations  of  hydraulic  gradient 
and  hydraulic  conductivity.  The  most  probable 
values  for  the  Pit  3  and  Pit  5  plumes  are  in  the 
range  of  5-20  m/yr,  with  an  upper  limit  of  60  m/yr 
in  the  case  of  the  Pit  5  plume.  Analytical  models 
have  been  used  to  predict  and  explore  the  probable 
behavior  of  the  landfill  plumes.  By  using  a  con- 
servative velocity  value  of  30  m/yr  and  other 
model  parameters  selected  to  fit  the  observed 
plumes,  decay-corrected  tritium  activities  are 
shown  to  fall  below  the  drinking  water  standard 
before  either  plume  reaches  the  Site  300  boundary. 
Tritium  above  background  levels  has  been  found  at 
additional  locations  within  the  second  water  bear- 
ing zone  in  the  East  Firing  Area.  This  appears  to 
represent  an  extension  of  the  plume  that  originates 
near  Building  850:  it  apparently  has  been  transport- 
ed to  the  East  Firing  Area  along  Doall  Ravine 
streambed.  A  program  of  investigation  is  in 
progress  to  characterize  the  probable  future  behav- 
ior of  this  plume.  (Lantz-PTT) 
W88-07772 


ORGANIC  SOLUTE  PROFILE  OF  WATER 
FROM  RIO  BLANCO  RETORT  1, 

Western  Research  Inst.,  Laramie,  WV. 
R.  E.  Poulson,  J.  A.  Clark,  and  H.  M.  Borg. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-012040. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/FE/60177-2366,  December 
1985.  17  p,  5  fig,  1  tab,  9  ref.  DOE  Contract  No. 
FC21-83FE60177. 

Descriptors:  'Water  pollution  sources,  *Rio 
Blanco,  'Water  quality,  *Oil  shales,  'Organic  com- 
pounds, Water  analysis,  Chemical  analysis,  Solutes, 
Gas  chromatography,  Liquid  chromatography, 
Phenols,   Pyridines,  Oil  wastes,   Industrial  waste. 

Two  water  samples  were  taken  from  the  Rio 
Blanco  Oil  Shale  Company's  Retort  1  more  than 
three  years  after  shutdown  of  the  retort  burn.  The 
retort  had  received  considerable  flushing.  These 
water  samples  were  screened  and  profiled  chroma- 
tographically  to  ascertain  the  character  of  the  20- 
30  ppm  TOC  remaining  in  each.  The  waters  con- 
tained only  organophilic  solutes  >  1  ppb  level. 
Special  detection  methods  with  ppb  detection 
limits  for  selected  hydrophilic  indicators  proved 
negative  for  those  indicators.  Selected  indicators 
ranged  from  the  most  hydrophilic  (alkanoic  acids, 
alkylamines,  and  amides)  to  the  least  (phenol).  The 
principal  species  readily  identified  by  either  gas 
chromatography  or  reversed-phase  liquid  chroma- 
tography were  the  light  polyalkylpyridines  and  the 
polyalkylphenols.  The  two  principal  individual 
compounds  detected  in  each  water  were  2,4,6- 
trimethylpyridine  and  2,3,5-trimethylphenol.  The 
approximate  concentrations  of  each  were  200  ppb 
for  a  sample  taken  from  the  retort  center  and  400 
ppb  for  a  sample  taken  from  the  bottom  level. 
Strong  flushing  of  the  retort  with  alkaline  water  is 
suggested  by  (1)  the  highly  accentuated  organophi- 
lic character  of  the  organic  solutes  relative  to 
product  waters  from  unexposed  retorts  that  were 
used  for  comparison  and  (2)  the  enhancement  of 
the  alkylpyridine-to-phenol  ratio.  It  appears  that 
there  is  a  residual  oil  reservoir  in  the  retort  serving 
as  a  source  of  organophilic  solutes.  Any  organic 
material  now  passing  out  of  the  retort  would  be 
highly  organophilic  and  predisposed  to  deposit  on 
even  slightly  hydrophobic  surfaces  such  as  oil 
shale  or  retorted  oil  shale.  Other  mechanisms  on 
polar  surfaces  would  be  operative  also,  especially 
for  the  polar  molecules  present.  Based  on  the  ob- 
servations in  this  report,  hydrophilic  organic  so- 
lutes may  be  presumed  to  be  the  key  indicators  for 
the  interaction  between  oil  shale  in  situ  retort 
effluent  and  the  surrounding  environment.  Timely 
monitoring  of  such  sites  and  development  of 
highly  sensitive  detection  techniques  for  this  class 
of  materials  would  permit  accurate  description  of 
migration  pathways.  (Lantz-PTT) 
W88-07773 


ACCELERATED  LEACH  TEST(S)  PROGRAM: 

ANNUAL  REPORT, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 


Nuclear  Energy. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07774 


CONCENTRATIONS  OF  RADIONUCLIDES  IN 
FISH  COLLECTED  FROM  BIKINI  ATOLL  BE- 
TWEEN 1977  AND  1984, 
Lawrence  Livermore  National  Lab.,  CA. 
V.  E.  Noshkin,  K.  M.  Wong,  R.  J.  Eagle,  T.  A. 
Jokela,  and  J.  A.  Brunk. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011905. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  UCID-20754,  July  1986.  59  p,  1  fig,  11 
tab,  24  ref,  append.  DOE  Contract  No.  W-7405- 
Eng-48. 

Descriptors:  'Path  of  pollutants,  'Radionuclides, 
'Bioaccumulation,  'Fish,  'Bikini  Atoll,  Cesium  ra- 
dioisotopes, Tissue  analysis,  Strontium  radioiso- 
topes, Copper  radioisotopes,  Bismuth  radioiso- 
topes, Radioactivity,  Pellagic  fish,  Plutonium  ra- 
dioisotopes. 

All  available  data  on  the  concentrations  of  radion- 
uclides in  fish  samples  that  were  collected  for  the 
analysis  from  Bikini  Atoll  between  1977  and  1984 
are  summarized.  As  found  in  other  global  studies, 
137-Cs  is  most  highly  accumulated  in  edible  flesh 
of  all  species  of  fish,  the  lowest  fractions  are  found 
in  the  bone  or  liver.  The  mean  concentration  of 
137-Cs  in  muscle  of  reef  fish  from  the  southern 
part  of  the  Atoll  is  comparable  to  the  global  fallout 
concentration  measured  in  market  samples  of  fish 
collected  in  Chicago,  IL,  in  1982.  90-Sr  is  general- 
ly associated  with  nonedible  parts  of  fish,  such  as 
bone  or  viscera.  Twenty-five  to  fifty  percent  of  the 
total  body  burden  of  60-Co  is  accumulated  in  the 
muscle  tissue;  the  remainder  is  distributed  among 
the  liver,  skin,  and  viscera.  The  mean  concentra- 
tion of  60-Co  in  fish  has  been  decreasing  at  a  rate 
faster  than  radiological  decay  alone.  Most  striking 
is  the  range  of  207-Bi  concentrations  among  differ- 
ent species  of  fish  collected  at  the  same  time  and 
place.  Highest  concentrations  of  207-Bi  were  con- 
sistently detected  in  the  muscle  (and  other  tissues) 
of  goatfish  and  some  of  the  pelagic  lagoon  fish.  In 
other  reef  fish,  such  as  mullet,  surgeonfish,  and 
parrotfish,  207-Bi  was  usually  below  detection 
limits  by  gamma  spectrometry.  More  than  70%  of 
the  whole-body  activity  of  207-Bi  in  goatfish  is 
associated  with  the  muscle  tissue,  whereas  <  5%  is 
found  in  the  muscle  of  mullet  and  surgeonfish. 
Neither  239  +  240-Pu  nor  241 -Am  were  significant- 
ly accumulated  in  the  muscle  tissue  of  any  species 
of  fish.  Apparently,  238-Pu  is  in  a  more  readily 
available  form  for  accumulation  by  fishes  than 
239  +  240-Pu.  Based  on  a  daily  ingestion  rate  of  200 
gm  of  fish  flesh,  dose  rates  to  individuals  through 
the  fish-food  ingestion  pathway  are  well  below 
current  Federal  guidelines.  (Author's  abstract) 
W88-07776 


RAIN  PROJECT.  ANNUAL  REPORT  FOR  1984, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
R.  F.  Wright. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-752495. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Norwegian  Institute  for  Water  Research  Report 
No.  NIVA-O-82073,  February  1985.  39  p,  11  fig,  6 
tab,  7  ref,  2  append. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Fate  of  pollutants,  'Norway,  Sulfates,  Nitrates, 
Sulfuric  acid,  Runoff,  Precipitation,  Nitric  acid, 
Hydrogen  ion  concentration,  Aluminum. 

Project  RAIN  is  a  5-year  international  research 
project  aimed  at  investigating  the  effect  on  water 
chemistry  of  changing  acid  deposition  to  whole 
catchments.  The  project  comprises  2  parallel  large- 
scale  experimental  manipulations  -  artificial  acidifi- 
cation at  Sogndal  and  exclusion  of  acid  rain  at 
Risdalsheia.  The  project  began  in  June  1983.  The 
first  year  was  devoted  to  selection  of  sites,  collec- 
tion of  background  data  on  precipitation,  runoff 
and  soils,  and  design  and  construction  of  roots, 
watering  systems,  weirs  and  sampling  devices. 
Treatment  at  Sogndal  commenced  in  April  1984 
with  the  acidification  of  the  snowpack  by  addition 


of  sulfuric  acid  on  a  1:1  mixture  of  sulfuric  and 
nitric  acids.  Treatment  continued  in  August-Octo- 
ber 1984.  Preliminary  results  indicate  rapid  and 
significant  response  in  runoff  chemistry  to  the  acid 
treatment;  pH  declines  (to  as  low  as  4.1  during 
snowmelt),  S04,  N03  and  labile  Al  increase.  At 
Risdalsheia  treatment  began  in  June  1984  with  the 
mounting  of  transparent  panels  on  the  roofs  at 
KIM  catchment  (treatment  by  deacidified  rain)  and 
EGIL  catchment  (control  with  ambient  acid  rain). 
Preliminary  data  up  to  15  October  1984  indicate  a 
decrease  in  nitrate  concentration  in  runoff  from 
KIM  catchment.  (Author's  abstract) 
W88-07777 


ROLE  OF  DRY  DEPOSITION  IN  ACIDIFICA- 
TION OF  WATERS, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 
F.  W.  Lipfert. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011301. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Informal  Report  No.  BNL  35667,  September  1984. 
29  p,  11  fig,  1  tab,  25  ref.  DOE  Contract  No.  DE- 
AC02-76CH00016. 

Descriptors:  'Acid  raid,  'Water  pollution  sources, 
'Air  pollution,  'Dry  deposition,  'Acidification, 
Acidic  waters,  Sulfur,  Hydrogen,  Throughfall, 
Stemflow,  Sulfates,  Evapotranspiration,  Hydrogen 
ion  concentration,  Canopy. 

While  much  research  has  been  devoted  to  the 
micrometeorological  aspects  of  dry  deposition 
processes  to  various  types  of  surfaces,  very  little 
attention  has  been  paid  to  the  ultimate  fate  of  the 
deposited  materials.  Many  studies  of  fresh  water 
acidification  have  ignored  this  source  of  acidifying 
materials  from  a  quantitative  viewpoint,  while  rec- 
ognizing its  existence  qualitatively.  An  approach 
was  developed  that  concentrates  on  long-term 
processes,  of  the  order  of  seasons  or  years.  The 
primary  source  of  data  is  measurements  of 
'throughfall'  composition,  i.e.,  the  chemistry  of 
precipitation  after  it  passes  through  the  forest 
canopy.  Since  the  throughfall  and  stemflow  are 
dilute  solutions  of  the  acidifying  materials,  both 
those  that  were  originally  deposited  dissolved  in 
precipitation  and  those  that  were  washed  off  tree 
leaves  (or  leached  out),  one  cannot  distinguish  the 
origin  of  the  materials  found  in  these  solutions. 
The  concentrations  of  sulfate  and  hydrogen  ion  in 
throughfall  and  stemflow  depend  on  the  amount  of 
moisture  lost  through  evapotranspiration  and  on 
the  relative  importance  of  dry  deposition.  Sulfate  is 
invariably  higher  in  concentration  in  throughfall 
than  in  incident  precipitation,  especially  near 
strong  pollution  sources;  hydrogen  ion  concentra- 
tions can  go  either  way.  With  respect  to  fresh 
water  acidification  the  throughfall  and  stemflow, 
as  well  as  materials  deposited  as  forest  litter  (fallen 
leaves),  must  make  their  way  through  the  water- 
shed into  a  lake  or  stream.  This  process  involves 
additional  chemical  reactions,  usually  neutralizing. 
Data  from  Europe  and  the  Northeastern  U.S.  fell 
along  a  line  of  sulfur  output  equal  to  about  60%  of 
input.  Data  from  other  parts  of  the  U.S.  (Tennessee 
and  the  Pacific  Northwest)  showed  a  relationship 
of  sulfur  output  equal  to  about  30%  of  input.  These 
differences  may  relate  either  to  soil  characteristics 
or  the  previous  histories  of  deposition  (soil  satura- 
tion) or,  most  likely,  both  factors.  A  similar  data 
presentation  for  hydrogen  ion  showed  a  threshold, 
below  which  all  the  hydrogen  input  was  retained 
within  the  watershed.  (Lantz-PTT) 
W88-07781 


POTENTIAL  ORGANIC  CONTAMINATION 
ASSOCIATED  WITH  COMMERCIALLY 
AVAILABLE  POLYMERIC  SORBENTS:  CON- 
TAMINANT SOURCES,  TYPES,  AND 
AMOUNTS, 

Environmental  Research  and  Technology,  Inc., 
Concord,  MA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07794 
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MUTAGENIC      ACTIVITY       OF      VARIOUS 
DRINKING  WATER  TREATMENT  LINES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78239,  Le  Pecq,  France. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07813 


ENVIRONMENTAL  PROBLEMS  AND  ISSUES 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION, 

Environmental  Research  Lab.,  Athens,  GA.  Office 

of  Research  and  Development. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-07821 


MODELING  AGRICULTURAL  NONPOINT 
SOURCE  POLLUTION:  A  RESEARCH  PER- 
SPECTIVE, 

Environmental  Research  Lab.,  Athens,  GA.  Rural 

Lands  Research. 

G.  W.  Bailey,  and  R.  R.  Swank. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

27-47,  8  fig,  103  ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Model 
studies,  'Agriculture,  'Water  pollution  sources, 
Legislation,  Fate  of  pollutants,  Research  priorities, 
Systems  analysis. 

Agriculturists  have  traditionally  been  concerned 
with  the  factors  of  management  and  water  in  the 
overall  crop  production  equation.  Only  in  the  last 
decade  has  the  relationship  between  agricultural 
management  practices  and  water  quality  and  quan- 
tity become  a  major  concern.  Because  of  this  con- 
cern, a  need  to  predict  the  transport  and  fate  of 
agricultural  pollutants  emerged  at  the  beginning  of 
the  1970s.  This  era  of  predictive  model  develop- 
ment for  environmental  analysis  is  examined  in 
terms  of:  (1)  Defining  the  characteristics  of  agricul- 
tural nonpoint  source  pollution;  (2)  Use  of  systems 
analysis  to  define  and  identify  the  components  of 
the  system  to  be  modeled;  (3)  Modeling  rationale 
and  model  use;  (4)  Legislative  forces  shaping  the 
scope  and  direction  of  modeling  effort;  (5)  Accom- 
plishments to  date  in  modeling  transport  and  fate 
of  agricultural  nonpoint  pollutants;  and  (6)  Needed 
research  and  areas  of  emphasis  for  1980.  (See  also 
W88-07820)  (Lantz-PTT) 
W88-07823 


TRANSFORMATIONS  AND  TRANSPORT  OF 
NITROGEN, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
D.  R.  Keeney. 

IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
48-64,  1  fig,  1  tab,  80  ref. 

Descriptors:  'Nitrogen  cycle,  'Fate  of  pollutants, 
•Path  of  pollutants,  'Nitrogen,  'Water  quality 
control,  Nitrates,  Groundwater  pollution,  Agricul- 
ture, Nonpoint  pollution  solutions,  Model  studies, 
Water  quality  management,  Public  health,  Eu- 
trophication,  Research  priorities,  Hydrologic 
cycle,  Phosphorus,  Soil  erosion,  Leaching. 

Nitrate  in  groundwaters  is  of  great  concern  to 
health  and  regulatory  agencies  and  the  public,  yet 
adverse  health  effects  are  difficult  to  document. 
Further,  the  role  of  N  in  eutrophication  of  lakes 
and  impoundments  is  largely  secondary  to  P. 
These  effects  of  N  are  largely  site-specific,  leading 
to  difficulties  in  generalization.  However,  agricul- 
tural nonpoint  source  pollution  by  N  means  losing 
a  valuable  nutrient  resource.  Perhaps  this  is  the 
most  important  long-term  concern.  The  N  and 
hydrologic  cycles  are  intimately  linked  and  cannot 
be  considered  separately  when  evaluating  control 
of  nonpoint  source  N  pollution.  Their  complexity 
precludes  easy  solutions  to  N  pollution  problems 
and  frustrates  attempts  to  develop  mechanistic 
models.  Research  on  nonpoint  sources  of  N  from 
surface  erosion  and  runoff  should  have  low  priori- 
ty. Certainly,  the  amount  of  N  leaving  croplands 
by  this  route  must  be  minimized,  but  the  overriding 
concerns  of  soil  loss  and  P  loading  of  waters  are 
more  important.  The  more  difficult  problem  is 
N03(-)  pollution  of  groundwaters.  Total  manage- 


ment systems  are  required  that  will  minimize  the 
amount  of  N03(-)  leaching  below  the  root  zone. 
The  approaches  will  vary,  but  will  include  use  of 
cover  crops,  residue  management,  and  fertilizer 
management.  While  rain-fed  agriculture  offers 
little  opportunity  for  water  management,  it  is  criti- 
cal in  irrigated  agriculture.  Nitrate  pollution  aris- 
ing from  irrigated  agriculture  is  the  most  serious  of 
all  nonpoint  N  source  pollution  problems  and  must 
receive  high  research  priority.  More  effort  is 
needed  to  develop  effective  irrigation-management 
systems  that  do  not  decrease  crop  yields  or  greatly 
increase  the  expense  of  operations.  Finally,  re- 
search on  models  of  N  transformations  and  trans- 
port must  be  given  high  priority.  Advances  in 
stochastic  modeling  promise  to  finally  allow  mean- 
ingful prediction  of  field-scale  N  emissions.  Con- 
currently, models  must  be  developed  at  the  user 
level  to  enable  meaningful  management  decisions 
to  be  made  without  the  requirement  of  on-site 
experimentation  to  develop  yet  another  wheel. 
(See  also  W88-07820)  (Lantz-PTT) 
W88-07824 


CHEMICAL  PROCESSES  AND  TRANSPORT 
OF  PHOSPHORUS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
D.  W.  Nelson,  and  T.  J.  Logan. 
IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
65-91,  3  fig,  3  tab,  117  ref. 

Descriptors:  'Model  studies,  'Chemical  reactions, 
'Path  of  pollutants,  'Phosphorus,  Mathematical 
models,  Simulation  analysis,  Runoff,  Leaching, 
Land  use.  Water  quality,  Fate  of  pollutants,  Soil 
water.  Sediments,  Aquatic  life,  Aquatic  environ- 
ment. 

The  chemistry  of  phosphorus  in  soils,  sediments, 
and  water  is  complicated  and  not  yet  completely 
understood.  In  addition,  the  phenomena  involved 
in  the  transport  of  varying  forms  of  phosphorus 
from  the  landscape  to  surface  waters  is  difficult  to 
describe  mathematically.  However,  a  variety  of 
equations  and  simulation  models  that  describe  vari- 
ous aspects  of  P  chemistry  and  transport  have  been 
or  are  being  developed.  The  objective  of  the  work 
is  to  review  the  behavior  of  the  various  forms  of  P 
in  soil  and  receiving  water  in  relation  to  develop- 
ment of  pollutant  transport  models.  Subject  matter 
covered  includes:  (1)  forms  of  P  in  soil  and  water; 
(2)  transformations  of  P  in  soils  and  water;  (3)  fate 
and  movement  of  P  in  soils;  (4)  modeling  ap- 
proaches to  predict  P  movement;  and  (5)  availabil- 
ity of  P  to  aquatic  organisms.  In  order  to  under- 
stand P  reactions  and  fate  in  the  environment,  an 
overall  simulation  model  based  on  relationships  in 
existing  models  is  needed.  Integration  of  the  many 
aspects  of  P  chemistry  and  transport  can  only  be 
accomplished  by  a  team  of  scientists,  each  with 
expertise  in  one  or  more  of  the  subroutines  which 
would  make  up  an  overall  simulation  model  in  P.  If 
an  overall  model  that  describes  P  reactions  in  soil, 
P  transport  by  runoff  and  leaching,  and  P  reactions 
in  aquatic  environments  could  be  developed,  the 
assessment  of  the  effects  of  land  use  and  manage- 
ment on  water  quality  would  be  greatly  simplified. 
Such  a  model  would  permit  planners  to  identify 
the  best  mix  of  management  practices  needed  to 
give  the  reductions  in  P  discharge  necessary  to 
improve  water  quality.  (See  also  W88-07820) 
(Lantz-PTT) 
W88-07825 


ATMOSPHERIC  DEPOSITION  OF  NUTRI- 
ENTS AND  PESTICIDES, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
M.  A.  Tabatabai. 

IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
92-108,  14  tab,  32  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
'Nutrients,  'Pesticides,  'Air  pollution,  'Path  of 
pollutants,  Fate  of  pollutants,  Rain,  Runoff, 
Groundwater  movements,  Soil  water,  Cobalt, 
Copper,  Manganese,  Molybdenum.  Zinc,  Phospho- 
rus, Potassium,  Calcium,  Magnesium,  Sulfur,  Am- 
monium,  Nitrogen,   Hydrogen  ion  concentration. 


The  effect  of  H(  +  )  ion  concentration  in  precipita- 
tion on  soils  cannot  be  assessed  because  precipita- 
tion contains  NH4(  +  ),  and  this  ion  has  an  acidify- 
ing potential  of  a  similar  magnitude  to  direct  H(  +  ) 
inputs  common  in  rainfall.  Therefore,  the  amount 
of  acidity  produced  in  soils  by  precipitation,  espe- 
cially in  agricultural  soils,  is  insignificant  in  rela- 
tion to  the  acidity  from  other  sources.  Sixteen 
elements  are  required  for  plant  growth  and  devel- 
opment. These  are  grouped  into  macronutrients 
and  micronutrients.  The  macronutrients  are  those 
elements  required  in  relatively  large  amounts.  The 
macronutrients  that  receive  the  most  attention  are 
N,  S,  P,  K,  Ca,  and  Mg.  Of  these  elements,  only  N 
and  S,  and  the  micronutrient  CI  can  be  present  in 
gaseous  forms,  salts  in  aerosols,  and  compounds 
associated  with  suspended  particulates  in  the  at- 
mosphere. The  other  elements  (P,  K,  Ca,  and  Mg) 
are  present  in  the  atmosphere  in  suspended  particu- 
lates. The  concentration  of  the  micronutrients  Co, 
Cu,  Mn,  Mo,  and  Zn  in  precipitation  from  various 
locations  in  remote,  rural,  and  urban  areas  are 
summarized  in  tabular  form.  In  general,  the  con- 
centrations of  these  elements  are  lowest  in  remote 
areas  and  highest  in  urban  areas.  Micronutrient 
additions  by  precipitation  to  soils  are  small  relative 
to  the  amounts  present  in  soils.  It  is  very  doubtful 
if  the  micronutrients  present  in  precipitation  would 
alter  the  quality  of  runoff  water  from  cropland. 
Pesticides  are  among  the  man-made  contaminants 
introduced  into  the  atmosphere  through  insect, 
fungus,  nematode,  rodent,  and  weed  control  activi- 
ties. During  application  to  soil  or  crops,  pesticides 
may  be  lost  as  spray  drift  or  by  volatilization. 
Because  the  vapor  pressures  of  many  pesticides  are 
high,  a  portion  of  the  applied  pesticide  is  lost  from 
plants,  soils,  and  surface  water  into  the  atmos- 
phere. The  concentrations  of  pesticides  in  precipi- 
tation are  about  1,000  times  lower  than  those  found 
in  surface  runoff.  Therefore,  it  is  very  unlikely  that 
pesticides  in  precipitation  contribute  significantly 
to  contamination  of  surface  runoff.  Most  of  the 
information  available  on  pesticides  in  the  atmos- 
phere is  related  to  their  concentrations  in  air  and 
only  recently  have  methods  been  developed  for 
accurate  determination  of  pesticides  in  precipita- 
tion. (See  also  W88-07820)  (Lantz-PTT) 
W88-07826 


CHEMICAL  PROCESSES  AND  TRANSPORT 
OF  ANIMAL  WASTE  POLLUTANTS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Biological  and  Agricultural  Engineering. 

M.  R.  Overcash,  and  K.  R.  Reddy. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

109-125,  10  fig,  4  tab,  17  ref.  EPA  Grant  No.  R- 

805011-0-1-0. 

Descriptors:  'Model  studies,  'Animal  wastes, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Chemical 
degradation,  'Simulation  analysis,  Watkinsville, 
Georgia,  Runoff,  Computer  programs,  Simulation 
analysis,  Nitrogen,  Nitrates,  Phosphorus,  Phos- 
phates, Carbon,  Coliforms,  Nutrients,  Seasonal 
variation,  Nitrogen  compounds,  Sensitivity  analy- 
sis, Phosphorus  compounds. 

Using  the  available  rainfall-runoff  data  for  the 
Watkinsville,  Georgia,  P2,  watershed  and  the  re- 
vised Agricultural  Runoff  Model  (ARM  II): 
Animal  Waste  Version,  a  series  of  computer  runs 
was  made  to  verify  the  computer  code  and  to 
study  the  effects  of  various  animal  waste  applica- 
tion practices,  such  as  waste  loading  rate,  timing 
and  frequency  of  application,  and  waste  types  on 
runoff  water  quality.  Sensitivity  analysis  was  also 
conducted  to  evaluate  the  effect  of  kinetic  reaction 
rate  changes  on  runoff  water  quality.  Most  simula- 
tions were  for  soils  treated  with  swine  wastes.  The 
kinetic  rate  constants  used  in  the  simulations  were 
obtained  from  the  literature.  Sediment  yield  and 
runoff  were  highest  during  the  month  of  May 
followed  by  June,  July,  September,  and  December, 
respectively.  The  quantity  of  the  nutrients  trans- 
ported in  runoff  water  was  expressed  in  mass  units 
(kg/ha).  The  data  presented  are  simulated  values, 
and  at  this  time  no  experimental  verification  of  the 
model  is  available.  Results  of  simulation  of  the 
effect  of  swine  waste  loading  rate  on  nutrient 
transport  show  that  increased  rate  of  waste  appli- 
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cation  increased  the  ORG-N,  ammonium  N,  nitrate 
N.  ORG-P.  soluble  P04-P.  soluble  C,  and  fecal 
coliforms  in  the  runoff  water.  Runoff  nutrient  load- 
ings were  simulated  for  swine  wastes  applied  at 
200  kg  N/ha  each  in  May,  August,  and  December 
compared  to  one  waste  loading  rate  (600  kg  N/ha) 
applied  in  May.  Nitrogen  and  carbon  concentra- 
tions of  the  runoff  water  were  lower  in  the  case  of 
frequent  applications  of  waste  compared  to  heavy 
application.  Soluble  P  concentration  of  the  runoff 
water  showed  a  reverse  trend.  More  fecal  coli- 
forms were  observed  in  the  treatment  receiving 
three  waste  applications  than  in  the  treatment  re- 
ceiving one  heavy  application  in  summer.  This  was 
primarily  due  to  longer  survival  periods  of  fecal 
coliforms  in  winter  compared  to  summer  applica- 
tions. As  shown  by  the  simulation  results,  the 
ARM  II,  can  satisfactorily  represent  the  behavior 
of  pollutants  in  runoff  water.  In  the  future,  simulat- 
ed values  should  be  rigorously  tested  with  experi- 
mental values  before  any  changes  in  the  model  are 
made.  (See  also  W88-07820)  (Lantz-PTT) 
W88-07827 


RETENTION  AND  TRANSFORMATIONS  OF 
PESTICIDES  IN  RELATION  TO  NONPOINT 
SOURCE  POLLUTION  FROM  CROPLANDS, 

Florida  Univ.,  Gainesville. 

P.  S.  C.  Rao,  P.  Nkedi-Kizza,  J.  M.  Davidson,  and 

L.  T.  Ou. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

126-140,  5  fig,  5  tab,  27  ref.  EPA  Grant  Nos.  R- 

805529  and  R-805794. 

Descriptors:  *Fate  of  pollutants,  *Nonpoint  pollu- 
tion sources,  *Agriculture,  *Path  of  pollutants, 
•Pesticides,  Soil  contamination,  Soil  water,  Trans- 
formation, Sorption,  Leaching,  Organic  carbon, 
Kinetics,  Chemical  reactions,  Runoff,  Rainfall, 
Degradation,  Overland  flow. 

A  major  pathway  for  pesticide  removal  from  crop- 
lands, especially  in  terms  of  pesticide  movement  to 
nontarget  areas,  is  in  runoff  water  and  on  sediment 
carried  in  that  water.  The  amount  of  soil-applied 
pesticide  which  leaves  the  field  in  this  manner 
depends  primarily  on  the  intensity  and  the  duration 
of  the  rainfall  event,  and  the  time  lag  between 
pesticide  application  and  the  runoff  event.  The 
depth  of  soil  layer  (i.e.,  mixing  zone  from  which 
pesticides  are  removed  during  a  runoff  event  is 
determined  by  the  intensity  and  duration  of  the 
rainfall  event.  The  amount  of  pesticide  available 
within  this  mixing  zone  is  determined  by  the  extent 
of  pesticide  dissipation  that  occurs  between  appli- 
cation and  a  given  runoff  event.  Various  process 
governing  the  fate  of  pesticides  in  soils  are:  reten- 
tion (adsorption-desorption),  transformations  (mi- 
crobial and  chemical  degradation),  and  transport 
(overland  flow,  leaching,  and  volatilization).  Based 
on  the  data  available  presently,  the  following  justi- 
fiable simplifications  for  estimating  parameters  for 
pesticide  sorption  and  transformations  are  pro- 
posed: (1)  As  demonstrated  in  an  earlier  study, 
errors  associated  with  various  simplifying  assump- 
tions such  as  linear,  singular  isotherms,  and  instan- 
taneous equilibrium  appear  to  be  within  a  factor  of 
2  or  3  in  many  cases;  (2)  Pesticide  sorption  on 
whole  soils  and  soil  size-separates  is  determined 
primarily  by  the  soil  organic  carbon  content;  (3) 
The  degradation  rate  of  pesticides  can  be  described 
by  first-order  kinetics.  Temperature  and  soil-water 
tensions  are  generally  considered  to  be  the  two 
major  environmental  factors  which  significantly 
influence  pesticide  degradation;  and  (4)  During 
degradation  of  the  pesticides  in  soils,  significant 
amounts  of  bound  residues  may  be  formed.  These 
bound  residues  are  carried  with  the  sediment  and 
could  end  up  in  the  bottom  sediments  in  the  receiv- 
ing water  bodies.  (See  also  W88-07820)  (Lantz- 
PTT) 
W88-07828 


POTENCY  FACTORS  AND  LOADING  FUNC- 
TIONS FOR  PREDICTING  AGRICULTURAL 
NONPOINT  SOURCE  POLLUTION, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 
J.  D  Dean. 

IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 


155-177,  3  fig,  14  tab,  68  ref. 

Descriptors:  'Path  of  pollutants,  *Agriculture, 
*Nonpoint  pollution  sources,  'Mathematical  stud- 
ies, 'Potency,  Pesticides,  Erosion,  Particulate 
matter,  Sediments,  Organic  matter.  Path  of  pollut- 
ants, Pesticides,  Pollutant  load,  Computer  models. 
Sediment  Load,  Storms,  Enrichment,  Adsorption. 

Because  of  the  inherent  difficulties  in  transferring 
potency  factors  from  watershed  to  watershed,  the 
separate  estimation  of  soil  concentration  and  en- 
richment ratios  which  constitute  the  potency 
factor  was  attempted.  This  is  a  logical  separation 
into  factors  which  represent  the  processes  of 
supply  and  transport.  This  not  only  facilitates  the 
estimation  of  P  sub  n  (a  factor  relating  the  load  of 
pollutant  n  associated  with  each  unit  load  of  sedi- 
ment (pollutant  mass/sediment  mass;  known  as  a 
loading  function  and  P  is  called  a  potency  factor), 
but  should  also  facilitate  extrapolation  of  the  re- 
sults to  other  situations.  Prediction  of  pesticide 
peak  loads  continues  to  be  a  problem  in  hand 
calculation  methods  due  to  the  inadequacy  of  tech- 
niques to  predict  individual  storm  sediment  loads. 
Because  of  recent  advances  in  computer  modeling 
of  sediment  by  size-fraction,  pollutant  loss  predic- 
tions by  potency  factors  has  improved  concurrent- 
ly. However,  very  little  work  has  been  done  to 
evaluate  enrichment  ratios  for  pesticides  and  then 
only  for  a  few  compounds.  Because  of  the  large 
number  of  pesticides  in  use,  there  is  a  need  to  at 
least  empirically  relate  enrichment  factors  to  more 
well-known  physical  or  chemical  parameters  (e.g., 
partition  coefficient).  The  enrichment  ratio  of  pol- 
lutant n  (pollutant  mass  in  eroded  sediment/pollut- 
ant mass  in  surface  soil),  and  R  =  the  ratio  of  the 
mean  particle  density  of  surface  soil  to  the  mean 
particle  density  of  eroded  sediment  (dimension- 
less),  represents  the  effects  of  several  processes 
which  cause  the  ratio  of  the  mass  of  pollutant  to 
sediment  to  be  higher  at  the  stream  edge  than  at 
the  source  back  in  the  watershed.  One  of  the  major 
processes  is  the  preferential  detachment  and  trans- 
port of  fine  particles  such  as  organic  aggregates, 
clays,  and  silts.  It  is  a  well-known  fact  that  these 
particles  have  more  chemical  and  physical  interac- 
tion with  dissolved  substances.  To  the  extent  that 
the  pollutant  is  adsorbed  to  eroded  sediment,  the 
enrichment  of  fine  soil  particles  in  runoff  will  have 
an  impact  on  its  loss.  For  less  strongly  adsorbed 
pollutants,  this  effect  diminishes,  but  the  degree  of 
mixing  and  equilibrium  in  the  active  surface  layers 
becomes  more  important.  (See  also  W88-07820) 
(Lantz-PTT) 
W88-07830 


CREAMS:    A    SYSTEM    FOR    EVALUATING 
MANAGEMENT  PRACTICES, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-07831 


PREDICTING  WATER  QUALITY  RESULTING 
FROM  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION  VIA  SIMULATION  -  HSPF, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
A.  S.  Donigian,  J.  C.  Imhoff,  and  B.  R.  Bicknell. 
IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
200-249,  14  fig,  15  tab,  31  ref.  EPA  Contract  No. 
68-03-2895. 

Descriptors:  'Hydrologic  models,  'Water  quality, 
'Nonpoint  pollution  sources,  'Simulation  analysis, 
'Computer  models,  'Water  quality  management, 
'Hydrologic  Simulation  Program-Fortran,  Com- 
puter programs,  HSPF,  Tillage,  Agricultural  prac- 
tices, Pesticides,  Nutrients,  Model  studies,  Water- 
sheds. 

Comparison  of  water  quality  conditions  under  con- 
ventional agronomic  practices  and  Best  Manage- 
ment Practices  (BMPs)  provides  the  basis  for  de- 
termining the  net  effects  and  associated  benefits  of 
BMP  implementation.  Using  simulated  concentra- 
tions of  pesticides  and  other  toxic  pollutants  in 
conjunction  with  lethality-duration  information, 
the  frequency  of  acute  and  chronic  toxic  condi- 
tions  can    be    determined    to    assess    the    aquatic 


impact  of  proposed  practices.  The  primary  conclu- 
sions of  this  study  are  related  to  the  results  of 
Hydrologic  Simulation  Program-FORTRAN 
(HSPF)  simulations  on  field  and  watershed  ss,  the 
problem  of  field-to-stream  delivery,  and  the  ability 
to  evaluate  and  represent  BMP  effects  with  HPSF. 
On  the  field  ss  it  is  clear  that  tillage  practices 
dominate  the  response  of  individual  fields.  Pesti- 
cide decay  rates  were  highly  variable,  and  it  is 
clear  that  a  better  predictive  capability  is  needed  in 
terms  of  representing  and  predicting  pesticide 
decay  in  the  field  under  various  environmental 
conditions  and  factors.  A  key  conclusion  of  this 
study  was  that  the  sediment,  pesticide,  and  nutrient 
parameters  calibrated  on  the  field  ss  performed 
well  at  the  watershed  scale,  primarily  due  to  the 
hydrologic  simulation  that  provided  a  good  repre- 
sentation of  the  transport  mechanisms.  Experience 
with  the  model  in  this  study,  has  shown  that  HSPF 
provides  a  viable  and  flexible  means  of  estimating 
the  impacts  of  a  wide  range  of  candidate  BMPs. 
The  model  allows  the  user  to  closely  analyze  and 
demonstrate  the  impacts  of  specific  assumptions 
incorporated  within  a  BMP  (i.e.,  chemical  applica- 
tion, method,  and  timing).  However,  true  verifica- 
tion of  the  ability  to  simulate  the  effects  of  BMPs 
must  await  the  availability  of  post-BMP  implemen- 
tation data.  (See  also  W88-07820)  (Lantz-PTT) 
W88-07832 


METHODOLOGY  FOR  PREDICTING  EXPO- 
SURE AND  FATE  OF  PESTICIDES  IN  AQUAT- 
IC ENVIRONMENTS, 

Environmental  Research  Lab.,  Athens,  GA.  Office 

of  Research  and  Development. 

L.  A.  Mulkey,  and  J.  W.  Falco. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

250-266,  5  fig,  3  tab,  27  ref. 

Descriptors:  'Population  exposure,  'Environmen- 
tal effects,  'Fate  of  pollutants,  'Pesticides,  'Aquat- 
ic environment,  'Water  pollution  effects,  Mathe- 
matical studies,  Bioassays,  Chlorinated  compounds, 
Hydrocarbons,  Risk  analysis,  Toxicity,  Mathemati- 
cal models,  Aquatic  life,  Fishkill,  Ecosystems. 

Evidence  of  potentially  harmful  effects  of  pesti- 
cides on  aquatic  organisms  has  led  to  intensive 
efforts  to  assess  environmental  risks  posed  by  exist- 
ing and  new  chemicals.  Laboratory  bioassay  tests, 
environmental  damage  episodes  like  fish  kills,  and 
information  about  pesticide  properties  have  all 
been  studied  with  a  view  toward  estimating  or 
assigning  risk  associated  with  pesticide  use  patterns 
and  related  management  practices.  These  environ- 
mental observation  procedures  have  been  effec- 
tively applied  to  a  number  of  pesticide-related  en- 
vironmental problems,  most  notably  those  associat- 
ed with  chlorinated  hydrocarbons.  Concern  about 
pesticides  is  related  to  effects  or  damage.  Risk 
implies  the  likelihood  or  probability  of  such  ef- 
fects. The  study  of  this  exposure  (exposure  assess- 
ment) is  defined  as  a  quantitative  evaluation  of  the 
concentration  of  pesticides  in  various  environmen- 
tal media  as  the  pesticide  is  released,  transported, 
and  transformed  among  and  within  environmental 
compartments.  The  development  of  mathematical 
models,  as  presented  in  this  paper,  aids  in  the 
evaluation  of  these  pesticides  in  aquatic  ecosys- 
tems. (See  also  W88-007820)  (Lantz-PTT) 
W88-07833 


CALIBRATION  AND  TESTING  OF  NUTRIENT 
AND  PESTICIDE  TRANSPORT  MODELS, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 

G.  K.  K.  Young,  and  C.  L.  Alward. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

267-277,  3  fig,  1  tab,  7  ref.  EPA  Contract  No.  68- 

03-2666. 

Descriptors:  'Model  studies,  'Pesticides,  'Nutri- 
ents, 'Path  of  pollutants,  Performance  evaluation, 
Agricultural  Runoff  Model,  Nonpoint  Source 
Runoff  Model,  Statistical  analysis,  Runoff,  Season- 
al variation,  Sediment  transport,  Water  quality, 
Statistical  models,  Hydrologic  models.  Small  wa- 
tersheds, Frequency  analysis. 
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The  predictive  capabilities  of  the  Agricultural 
Runoff  Model  (ARM)  and  Nonpoint  Source 
Runoff  Model  (NPS)  were  examined.  The  first  step 
toward  this  end  was  calibration  of  the  models 
using  both  manual  methods  an  automated  Gauss- 
Newton  search  algorithm.  Testing  procedures  in- 
volved characterization  of  model  error  using  the 
coefficient  of  variation  the  Kolmogorov-Smirnov- 
S  goodness-of-fit  test,  and  the  Chi-squared  good- 
ness-of-fit  test.  Calibration  and  testing  were  per- 
formed by  separate  firms  in  order  to  maintain 
maximum  objectivity  throughout  the  model  eval- 
uation process.  It  was  determined  that  these 
models  could  be  calibrated  fairly  well  for  monthly 
and  seasonal  values  as  well  as  for  runoff  and  sedi- 
ment over  one-  to  two-year  periods.  Testing  of  the 
ARM  and  NPS  models  revealed  that  simulated 
hydrology  and  sediment  frequency  functions  fit 
prototype  outputs  better  than  pesticide  and  water 
quality  results.  The  data  used  in  this  work  were 
from  watersheds  near  the  minimum  recommended 
size  range  for  application  of  the  models.  Specific 
conclusions  are:  (1)  Split  independent  data  sets 
should  be  used;  one  for  calibration  and  the  other 
for  testing;  (2)  The  testing  procedure  should  be 
quantitative  with  numeric  metrics  selected  to 
depict  results  that  measure  accuracy  and  precision. 
Qualitative  description  of  model  performance 
should  be  minimized;  (3)  The  protocol  used  in  this 
project  with  independent  parties  conducting  cali- 
bration and  testing  is  sound  and  leads  to  unbiased 
results;  (4)  Pesticide  and  sediment  transport  models 
as  tested  in  the  project  do  not  simulate  outputs  that 
synchronize  with  prototype  measurements  to  any 
degree  of  precision.  The  problem  may  be  in  the 
small  scale  of  watershed,  improper  synchronization 
of  forcing  function  inputs  and  measured  outputs,  or 
model  errors;  and  (5)  Model  outputs  lead  to  de- 
rived frequency  functions  that  agree  with  proto- 
type frequency  functions  in  a  large  number  of  tests 
but  not  in  all.  (See  also  W88-07820)  (Lantz-PTT) 
W88-07834 


CASE   STUDY   FOR   CONTROL   OF   BORON 
POLLUTION, 

State   Planning   Organization,    Sectoral   Program- 
ming Dept.,  Ankara  (Turkey). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07869 


LAND    APPLICATION    OF    SLUDGE:    FOOD 
CHAIN  IMPLICATIONS. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-07904 


EFFECTS  OF  SOIL  PROPERTIES  ON  ACCU- 
MULATION OF  TRACE  ELEMENTS  BY 
CROPS, 

Colorado  State  Univ.,  Fort  Collins. 
L.  Sommers,  V.  Van  Volk,  P.  M.  Giordano,  W.  E. 
Sopper,  and  R.  Bastian. 

IN:  Land  Application  of  Sludge:  Food  Chain  Im- 
plications. Lewis  Publishers,  Inc.,  Chelsea,  Michi- 
gan. 1987.  p  5-24,  8  tab,  45  ref. 

Descriptors:  'Trace  elements,  *Path  of  pollutants, 
*Land  application,  *Sludge  disposal,  'Land  dispos- 
al, "Bioaccumulation,  *Heavy  metals,  Soil  proper- 
ties, Crop  production,  Trace  metals,  Soil  physical 
properties,  Iron,  Molybdenum,  Selenium,  Phyto- 
toxicity,  Soil  contamination,  Hydrogen  ion  con- 
centration, Organic  matter,  Aluminum,  Acidifica- 
tion. 

The  fate  and  effects  of  sewage  sludge  constituents 
in  a  soil-plant  system  are  influenced  by  such  soil 
properties  as  pH,  organic  matter,  cation  exchange 
capacity,  iron  and  aluminum  oxides,  texture,  aer- 
ation, specific  sorption  sites  and  water  availability. 
Knowlege  of  a  soil's  total  trace  element  content 
enables  a  preliminary  evaluation  of  metal  contami- 
nation from  prior  waste  disposal  activities  before 
any  further  application  of  sludge  is  made.  A  need 
still  exists  for  a  standard  extractant  to  assess  the 
level  of  plant  available  metals  in  soils.  The  regional 
project  W-124  (Optimum  Utilization  of  Sewage 
Sludge  on  Cropland)  has  collected  data  on  the 
uptake  of  metals  by  barley  grown  at  15  locations  in 
the  U.S.  that  were  treated  with  sewage  sludge. 
Sludge-treated  soil  showed  increased  metal  con- 


centrations for  soil  and  plant  tissues  with  a  single 
100  mt/ha  or  annual  applications  of  20  mt/ha. 
Sewage  sludge  additions  can  be  used  to  correct  Fe 
deficiency  in  calcareous  soils.  Based  on  plant 
uptake,  molybdenum  is  the  principal  metal  of  con- 
cern in  calcareous  soils  treated  with  sewge  sludge. 
The  relationship  of  either  cation  exchange  capacity 
or  texture  to  metal  uptake  in  sewage  sludge- 
amended  soils  has  not  been  conclusively  demon- 
strated under  field  conditions.  The  impact  of  the 
pH  reduction  on  increased  metal  uptake  is  more 
marked  with  high  metal  sludges  and  crops  respon- 
sive to  metal  additions.  (See  also  W88-07904) 
(Geiger-PTT) 
W88-07905 


EFFECTS  OF  SLUDGE  PROPERTIES  ON  AC- 
CUMULATION OF  TRACE  ELEMENTS  BY 
CROPS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
R.  B.  Corey,  L.  D.  King,  C.  Lue-Hing,  D.  S. 
Fanning,  and  J.  J.  Street. 

IN:  Land  Application  of  Sludge:  Food  Chain  Im- 
plications. Lewis  Publishers,  Inc.,  Chelsea,  Michi- 
gan. 1987.  p  25-51,  5  fig,  9  tab,  59  ref. 

Descriptors:  *Solubility,  *Soil  genesis,  "Bioaccu- 
mulation,  *Sludge  disposal,  "Land  application, 
♦Path  of  pollutants,  *Waste  characteristics,  Munic- 
ipal wastes,  Heavy  metals,  Trace  metals,  Soil  con- 
tamination, Adsorption,  Mathematical  models,  Soil 
physical  properties,  Soil  types,  Hydrogen  ion  con- 
centration, Phytotoxicity,  Solute  transport. 

Trace  elements  in  raw  sewage  remain  as  suspended 
solids  in  the  sludge  following  wastewater  treat- 
ment. Over  the  past  decade,  concentrations  of 
trace  elements  in  many  publicly-operated  treat- 
ment works  sludges  have  decreased  markedly  as  a 
result  of  implementing  industrial  waste  pretreat- 
ment,  and  this  trend  is  expected  to  continue. 
During  sewage  treatment,  addition  of  materials 
containing  Fe,  Al,  or  lime  reduces  solubilities  of 
metals  in  sludges.  A  variety  of  factors  determine 
equilibrium  trace  element  solubility  in  sludges,  par- 
ticularly the  presence  of  trace-element  precipitates, 
the  strength  of  bonding  to  organic  and  mineral 
adsorption  sites,  the  proportion  of  potential  adsorb- 
ing sites  filled,  and  the  presence  of  dissolved  li- 
gands  capable  of  complexing  the  trace  elements.  If, 
within  the  pH  range  normally  found  in  soils  of  a 
given  region,  a  sludge  maintains  the  availability  of 
a  trace  element  below  the  level  that  caused  phyto- 
toxicity or  potentially  harmful  accumulation  of 
that  element,  there  is  no  need  to  limit  land  applica- 
tion of  that  sludge  because  of  that  element.  If, 
within  the  pH  range  normally  found  in  soils  of  a 
given  region,  a  sludge  maintains  the  availability  of 
a  trace  element  above  the  level  that  causes  phyto- 
toxicity or  potentially  harmful  accumulation  of 
that  element,  loading  limits  should  be  established 
based  on  characteristics  of  the  sludge  and  of  the 
soil  to  which  it  is  applied  that  interact  to  control 
the  availability  of  that  element.  Development  of 
methods  for  measuring  trace-element  desorption 
characteristics  of  sludges  and  adsorption  character- 
istics of  soils  (particularly  for  Cd,  Zn,  Ni  and  Cu) 
should  be  given  high  priority.  Immediately  follow- 
ing land  application  all  sludges  will  undergo 
changes  which  will  affect  trace  element  solubility 
and  plant  uptake.  This  effect  is  a  function  of  sludge 
treatment  prior  to  land  application.  Most  research 
indicates  that  plant  availability  of  sludge-  derived 
metals  stays  the  same  or  decreases  with  time  fol- 
lowing their  land  application.  (See  also  W88- 
07904)  (Author's  abstract) 
W88-07906 


EFFECTS  OF  LONG-TERM  SLUDGE  APPLI- 
CATION ON  ACCUMULATION  OF  TRACE 
ELEMENTS  BY  CROPS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

A.  C.  Chang,  T.  D.  Hinesly,  T.  E.  Bates,  H.  E. 
Doner,  and  R.  H.  Dowdy. 

IN:  Land  Application  of  Sludge:  Food  Chain  Im- 
plications. Lewis  Publishers,  Inc.,  Chelsea,  Michi- 
gan. 1987.  p  53-66,  4  fig,  9  tab,  23  ref. 

Descriptors:  'Land  application,  *Path  of  pollut- 
ants, 'Sludge  disposal,  *Bioaccumulation,  "Heavy 


metals,  *Land  disposal,  Cadmium,  Zinc,  Copper, 
Nickel,  Municipal  wastes,  Trace  metals,  Absorp- 
tion, Crop  production,  Phytotoxicity,  Soil  physical 
properties,  Soil  contamination,  Metal  availability. 

Application  of  cadmium  (Cd)  and  zinc  (Zn)  to  soils 
from  municipal  sludge  will  cause  the  Cd  and  Zn 
concentration  of  plants  grown  on  these  soils  to 
exceed  those  of  the  untreated  controls.  When  the 
sludge  is  applied  at  rates  to  satisfy  the  nitrogen 
requirement  of  the  crop  grown,  the  Cd  and  Zn 
contents  of  plant  tissue  remain  at  nearly  constant 
levels  with  successive  sludge  applications.  In 
sludge  treated  soils  maintained  at  pH  >6.0,  copper 
(Cu)  and  nickel  (Ni)  contents  of  the  tissue  from 
plants  grown  on  these  soils  may  become  slightly 
elevated.  Phytotoxicity  from  sludge-applied  Cu 
and  Ni,  however,  has  rarely  been  reported.  Given 
adequate  time  for  sludge  to  equilibrate  with  the 
soil,  metal  concentration  of  the  affected  plant 
tissue  would  be  determined  by  the  total  amounts  of 
metals  in  the  soil  and  would  not  be  affected  by  the 
methods  of  sludge  application  (e.g.,  single  addition 
vs.  multiple  applications  to  yield  the  same  total 
application  as  the  single  addition).  Plant  availabil- 
ity of  sludge-borne  metals  is  highest  during  the 
first  year  sludge  is  applied.  Using  the  first  year 
response  curve  generated  by  a  large  single  sludge 
addition  will  overestimate  metal  accumulation  in 
vegetative  tissue  from  plants  grown  in  well  stabi- 
lized sludge/soil  systems.  There  are  no  field  data 
to  indicate  that  trace  element  concentration  in 
plant  tissue  will  rise  after  the  termination  of  sludge 
applications  if  chemical  conditions  of  the  soil 
remain  constant.  Cadmium  and  zinc  levels  of  plants 
grown  in  soils  which  are  no  longer  receiving 
sludges  either  were  not  significantly  different  from 
the  pretreatment  levels  or  decreased  with  time. 
(See  also  W88-07904)  (Author's  abstract) 
W88-07907 


TRANSFER  OF  SLUDGE-APPLIED  TRACE 
ELEMENTS  TO  THE  FOOD  CHAIN, 

R.  L.  Chaney,  R.  J.  F.  Bruins,  D.  E.  Baker,  R.  F. 
Korcak,  and  J.  E.  Smith. 

IN:  Land  Application  of  Sludge:  Food  Chain  Im- 
plications. Lewis  Publishers,  Inc.,  Chelsea,  Michi- 
gan. 1987.  p  67-99,  13  tab,  105  ref. 

Descriptors:  *Diets,  *Land  application,  "Bioaccu- 
mulation,  *Food  chains,  "Trace  elements,  "Sludge 
disposal,  "Land  disposal,  "Path  of  pollutants,  Ad- 
sorption, Trace  metals,  Heavy  metals,  Soil  con- 
tamination, Cadmium,  Water  pollution  effects,  Bio- 
logical magnification,  Crop  production,  Zinc, 
Nickel,  Molybdenum,  Selenium,  Hydrogen  ion 
concentration,  Public  health. 

Conditions  for  valid  assessment  of  relative  in- 
creased crop  concentration  of  an  element  due  to 
sludge  application  to  cropland  are  limited  to  long- 
term  sludge  amended  soils,  preferably  2  or  more 
years  after  sludge  is  applied.  Some  trace  elements 
can  be  increased  in  edible  crop  tissues  when 
sewage  sludges  rich  in  the  element  are  applied  to 
acidic  soils  (Cd,  Zn,  Ni),  or  alkaline  soil  (Mo). 
Under  these  conditions  (responsive  conditions),  the 
relative  increase  in  element  concentration  among 
crop  species  are  sufficiently  consistent  to  be  relied 
upon  in  dietary  exposure  modeling.  High  organic 
matter  and  high  soil  pH  both  reduce  element 
uptake  (except  for  Mo  and  Se).  Except  for  corn 
inbreds,  cultivar  variation  in  element  concentration 
has  been  found  to  be  approximately  2-  to  5-fold. 
Because  of  inclusion  of  various  cultivars  in  the 
food  supply,  this  variation  would  not  significantly 
alter  chronic  exposure  due  to  increased  crop 
uptake  of  sludge  applied  elements.  If  the  FDA 
food  groups  are  used  in  dietary  Cd  modeling,  they 
should  be  adjusted  for  relatively  high  and  low  Cd 
accmumulating  crop  types  within  a  food  group. 
Food  intake  should  represent  average  adult  intake 
for  50  years.  Increased  Cd  uptake  by  all  garden 
foods  can  be  integrated  in  terms  of  increased  Cd 
uptake  by  a  reference  crop  such  as  lettuce.  Dietary 
Cd  increase  can  be  predicted  by  the  response  of  Cd 
concentration  in  lettuce  grown  in  test  soils  times 
the  integrated  garden  foods  Cd  intake  factor.  In- 
crease in  dietary  Cd  due  to  growing  100%  of 
consumed  garden  vegetables  on  sludge-amended 
acidic  garden  soils  was  estimated  as  2.20  micro- 
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grams  Cd/day  when  lettuce  is  increased  above 
background  by  1  mgAg  dry  lettuce.  Prediction  of 
changes  in  kidney  Cd  due  to  increases  in  dietary 
Cd  from  foods  grown  in  acidic  sludge-amended 
gardens  should  consider  effects  of  nutritional  status 
and  nutrients  in  the  garden  crops  on  Cd  retentinon 
by  humans.  Ingestion  of  sludge  can  allow  exposure 
and/or  risk  which  can  be  prevented  by  incorpora- 
tion of  sludge  below  the  soil  surface,  or  by  tilling 
sludge  into  the  soil.  (See  also  W88-07904)  (Geiger- 
PTT) 
W88-07908 


EFFECTS  OF  TRACE  ORGANICS  IN  SEWAGE 
SLUDGES  ON  SOIL-PLANT  SYSTEMS  AND 
ASSESSING  THEIR  RISK  TO  HUMANS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07909 


MATHEMATICAL  MODELLING  OF  RADIO- 
NUCLIDE MIGRATION  IN  GROUNDWATER, 

Theoretical  Physics  Division,  Atomic  Energy  Re- 
search Establishment,  Harwell,  Oxfordshire,  UK. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-07911 


PROBLEMS  IN  THE  RECOGNITION  OF  SEA- 
WATER  INTRUSION  BY  CHEMICAL  MEANS: 
AN  EXAMPLE  OF  APPARENT  CHEMICAL 
EQUIVALENCE, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

J.  H.  Tellham,  and  J.  W.  Lloyd. 
Quarterly     Journal      of     Engineering     Geology 
QJEGA7,  Vol.  19,  No.  4,  p  389-398,  1986.  6  fig,  2 
tab,  26  ref. 

Descriptors:  'Groundwater,  *Saline  water,  'Hy- 
drogeology, 'Saline  water  intrusion,  'Aquifers, 
•Saline  aquifers,  'Chemical  properties,  Chemical 
equivalence,  Hydrochemical  methods,  Aquifers, 
England,  Computer  models,  Ions. 

The  determination  of  the  origin  of  saline  ground- 
waters is  sometimes  crucial  for  the  successful  ex- 
ploitation of  an  aquifer  system.  Although  hydro- 
chemical  methods  provide  a  direct  approach  to  the 
problem,  modification  of  intruding  water  can  often 
give  rise  to  interpretational  difficulties.  By  means 
of  a  case  history  from  the  Permo-Triassic  sand- 
stone aquifer  of  the  Widnes-Manchester  area,  the 
problems  encountered  are  illustrated.  The  major 
ion  chemistries  of  (a)  saline  waters  originating 
from  upconing  of  deep  old  saline  water  and  (b) 
saline  groundwaters  resulting  from  recent  intrusion 
are  compared  using  computer  modeling  techniques 
with  a  third  group  of  waters  of  unknown  prove- 
nance. In  some  cases  an  apparent  chemical  equiva- 
lence, in  which  the  same  chemical  product  can 
arise  through  more  than  one  set  of  processes,  can 
occur;  in  such  cases  major  ion  analyses  alone  are 
not  of  use  in  determining  groundwater  origins. 
(Author's  abstract) 
W88-07917 


FACTORS  AFFECTING  PORE  WATER  HY- 
DROCARBON CONCENTRATIONS  IN  PUGET 
SOUND  SEDIMENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

S.  B.  Socha,  and  R.  Carpenter. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  5,  p  1273-1284,  May  1987.  4  fig,  4  tab, 
48  ref. 

Descriptors:  'Fate  of  pollutants,  'Hydrocarbons, 
'Hydrocarbons,  'Interstitial  water,  'Pollutants, 
•Sediment  concentration,  *Estuarine  sediments, 
Path  of  pollutants,  Partition  coefficients,  Mathe- 
matical models,  Washington,  Estuaries,  Solubility, 
Puget  Sound,  Creosote,  Industrial  wastewater. 

Polycyclic  aromatic  hydrocarbon  (PAH)  and  ali- 
phatic hydrocarbon  concentrations  have  been  de- 
termined for  sediments  and  associated  pore  waters 
collected  at  2  sites  (II  stations)  in  Puget  Sound, 
Washington   (northwest    USA),    These   sediments 


have  been  contaminated  to  varying  degrees  by 
hydrocarbons  from  a  creosote  plant  and  from  vari- 
ous combustion  sources.  PAH  were  not  detected  in 
pore  waters  of  sediments  whose  PAH  were  pri- 
marily derived  from  combustion  and  natural 
sources,  even  though  pore  water  concentrations 
predicted  from  sediment  concentrations  and  2- 
phase  equilibrium  partitioning  models  were  above 
detection  limits  from  most  PAH.  Equilibrium  par- 
tition coefficients  calculated  from  field  aqueous 
and  solid  phase  data  from  an  area  contaminated 
with  creosote  agreed  with  laboratory-derived  coef- 
ficients to  within  a  factor  of  plus  or  minus  4.  Pore 
water  concentrations  of  creosote-derived  aliphatic 
hydrocarbons  increase  with  increasing  concentra- 
tion in  bulk  sediments.  However,  pore  water  con- 
centrations of  natural  and  contaminant  aliphatic 
hydrocarbons  are  much  higher  than  predicted  by 
solubility  data,  possibly  due  to  association  with 
nonfilterable  dissolved  organic  matter  and  colloids. 
Other  major  factors  controlling  hydrocarbon  pore 
water  concentrations  include  differential  hydrocar- 
bon sources,  specific  particle  associations  and  solu- 
bility. (Author's  abstract) 
W88-07927 


ALUMINUM  CHEMISTRY:  FRACTIONATION, 
SPECIATION,  AND  MINERAL  EQUILIBRIA 
OF  SOIL  INTERSTITIAL  WATERS  OF  AN 
ALPINE  WATERSHED,  FRONT  RANGE,  COL- 
ORADO, 

Colorado    Univ.,    Boulder.    Inst,    of   Arctic    and 
Alpine  Research. 
M.  I.  Litaor. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  51,  No.5,  p  1285-1295,  May  1987.  8  fig,  4  tab, 
53  ref,  append. 

Descriptors:  'Acid  rain,  'Path  of  pollutant, 
'Alpine  regions,  'Front  range,  'Soil  chemistry, 
•Aluminum,  'Interstitial  water,  'Acidic  soils, 
•Pollutants,  'Air  pollution  effects,  Aluminum  solu- 
bility, Watersheds,  Colorado,  Computer  models, 
Mathematical  models,  Solute  transport,  Minerals, 
Soil  water,  Hydrogen  ion  concentration,  Sulfates. 

Soil  interstitial  waters  and  minerals  were  collected 
and  analyzed  to  evaluate  the  influence  of  acid 
deposition  on  Al  chemistry  in  the  soil  environment 
of  the  Green  Lakes  Valley  Front  Range,  Colora- 
do. The  soil  solutions  were  subjected  to  a  series  of 
batch  Al  experiments  followed  by  computer  mod- 
eling to  separate  the  labile  from  the  nonlabile  Al, 
and  to  estimate  the  activity  of  Al(3  +  ).  The  Al 
solubility  in  the  interstitial  waters  is  complex  and  is 
controlled  by  organic  solutes,  H4Si04,  and  pH. 
The  pH  and  concentrations  of  S04(2-)  do  not 
correlate  with  Al  concentrations.  The  chemical 
equilibria  of  Al  are  controlled  by  amorphous  alu- 
minosilicate  Al(OH)3(l-x)  Si02x.  Studies  of  miner- 
alogy and  soil  water  chemistry  provide  a  useful 
combination  to  evaluate  and  predict  the  chemical 
processes  of  a  soil  environment.  (Author's  abstract) 
W88-07928 


PROCESSES  AND  KINETICS  OF  CD(2  +  ) 
SORPTION  BY  A  CALCAREOUS  AQUIFER 
SAND, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

C.  C.  Fuller,  and  J.  A.  Davis. 

Geochimica  et  Cosmochimica  Acta  GCACAK, 
Vol.  51,  No.  6,  p  1491-1502,  June  1987.  12  fig,  4 
tab,  70  ref. 

Descriptors:  'Sand  aquifers,  *Fate  of  pollutants, 
'Path  of  pollutants,  'Groundwater,  'Cadmium, 
'Heavy  metals,  'Water  pollution  effects,  •Adsorp- 
tion, 'Calcareous  soils,  Mathematical  analysis, 
Aquifers,  Wastewater  analysis,  Carbonates,  Hydro- 
gen ion  concentration,  Solute  transport,  Pollutants. 

The  rate  of  Cd(2-f)  sorption  by  a  calcareous  aqui- 
fer sand  was  characterized  by  2  reaction  steps, 
with  the  first  step  reaching  completion  in  24  hours. 
The  second  step  proceeded  at  a  slow  and  nearly 
constant  rate  for  at  least  7  days.  The  first  step 
includes  a  fast  adsorption  reaction  which  is  fol- 
lowed by  diffusive  transport  into  either  a  disor- 
dered surface  film  of  hydrated  calcium  carbonate 
or  into  pore  spaces.   After  24  hours  the  rate  of 


Cd(2  +  )  sorption  was  constant  and  controlled  by 
the  rare  of  surface  coprecipitation,  as  a  solid  solu- 
tion of  CdC03  in  CaC03  formed  in  recrystallizing 
material.  Desorption  of  Cd(2  +  )  from  the  sand  was 
slow.  Clean  grains  of  primary  minerals,  e.g.  quartz 
and  aluminosilicates,  sorbed  much  less  Cd(2  +  ) 
than  grains  which  had  surface  patches  of  second- 
ary minerals,  e.g.  carbonates,  iron  and  manganese 
oxides.  Calcite  grains  sorbed  the  greatest  amount 
of  Cd(2  +  )  on  a  weight-normalized  basis  despite 
the  greater  abundance  of  quartz.  A  method  is 
illustrated  for  determining  empirical  binding  con- 
stants for  trace  metals  at  in  situ  pH  values  without 
introducing  the  experimental  problem  of  supersa- 
turation.  The  binding  constants  are  useful  for 
solute  transport  models  which  include  a  computa- 
tion of  aqueous  speciation.  (Author's  abstract) 
W88-07930 


MODELLING  CHEMICAL  EQUILIBRIA  OF 
ACID  MINE-DRAINAGE:  THE  FES04-H2S04- 
H20  SYSTEM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E.  J.  Reardon,  and  R.  D.  Beckie. 
Geochimica   et   Cosmochimica   Acta   GCACAK, 
Vol.  51,  No.  9,  p  2355-2368,  September  1987.  8  fig, 
7  tab,  38  ref. 

Descriptors:  'Acid  mine  drainage,  'Mathematical 
models,  'Minerals,  'Inorganic  acids,  'Sulfates, 
'Sulfuric  acid,  'Ferrous  sulfate  hydrates,  Melan- 
terite,  Szomolnokite,  Geochemistry,  Pitzer  formu- 
la, Thermodynamics,  Ions,  Temperature. 

Chemical  equilibria  in  the  FeS04-H2S04-H20 
system  have  been  modeled  using  the  Pitzer  formu- 
lation for  the  determination  of  activity  coefficients 
over  the  range  from  10  to  60  C.  The  available 
experimental  activity  coefficient,  enthalpy,  heat  ca- 
pacity and  mineral  solubility  data  have  been  ana- 
lyzed to  determine  the  temperature  dependencies 
of  the  various  ion  interaction  parameters  necessary 
to  describe  chemical  equilibria  in  this  system.  In 
this  analysis,  the  previously  published  ion  interac- 
tion parameters  in  the  H2S04-H20  system  have 
been  reevaluated  incorporating  the  higher-order 
electrostatic  terms  in  the  Pitzer  formulation  to 
account  for  asymmetric  mixing  of  ions  of  dissimilar 
valence.  The  combined  set  of  interaction  param- 
eters yield  an  accurate  description  of  equilibria  in 
the  FeS04-H20  system  over  the  temperature 
range  of  10  to  90  C  and  concentration  conditions 
up  to  the  solubility  limit  of  ferrous  sulfate  hydrate. 
From  an  appraisal  of  solubility  data  for  ferrous 
sulfate  hydrates  in  water  using  these  parameter 
expressions,  the  relations  for  the  temperature  de- 
pendence of  the  solubility  products  for  the  hepta- 
hydrate  (melanterite)  and  the  monohydrate  (szo- 
molnokite) have  been  derived.  A  comprehensive 
evaluation  of  ferrous  sulfate  hydrate  solubility  data 
sulfuric  acid  solutions  enabled  the  determination  of 
the  various  additional  parameters  needed  to  de- 
scribe the  mixed  system,  FeS04-H2S04-H20  The 
final  model  yields  an  excellent  representation  of  all 
available  mineral  solubility  data  for  the  combined 
FeS04-H2S04-H20  system  over  a  temperature 
range  from  10  to  60  C,  sulfuric  acid  concentrations 
from  0  to  6  molal  and  for  iron  sulfate  concentra- 
tions up  to  the  solubility  limit.  (Author's  abstract) 
W88-07933 


SEASONAL  AND  ANNUAL  VARIATIONS  IN 
THE  ORGANIC  MATTER  CONTRIBUTED  BY 
THE  ST.  LAWRENCE  RIVER  TO  THE  GULF 
OF  ST.  LAWRENCE, 

Department  of  Fisheries  and  Oceans,  Bedford  In- 
stitute  of  Oceanography,   P.O.   Box    1006,   Dart- 
mouth, N.S.,  Canada  B2Y  4A2. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07934 


MODEL  APPROACH  TO  ACID  RAIN, 

Laboratory  for  Waste  Materials  and  Emissions,  the 
National  Institute  for  Public  Health  and  Environ- 
mental Protection,  Bilthoven,  the  Netherlands. 
For  primary  bibliographic  entry  see  Field  6B. 
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INTERACTIONS  OF  C057,  SR85  AND  CS137 
WITH  PEAT  UNDER  ACIDIC  PRECIPITA- 
TION CONDITIONS, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health. 

A.  L.  Sanchez,  W.  R.  Schell,  and  E.  D.  Thomas. 

Health  Physics  HLTPAO,  Vol.  54,  No.  3,  p  317- 

322,  March  1988.  2  tab,  35  ref. 

Descriptors:  *Peat,  'Radioactive  wastes,  'Radio- 
active waste  disposal,  'Radioisotopes,  'Acid  rain, 
•Soil  acidity,  'Cobalt  radioisotopes,  'Strontium 
radioisotopes,  'Cesium  radioisotopes,  Nuclear 
waste  repositories,  Chemical  properties,  Peat  bar- 
rier, Organic  complexes,  Migration  retardation. 

Following  the  burial  of  low-level  wastes  in  nuclear 
waste  repositories,  the  interactions  of  radionuclides 
with  surrounding  soil  infiltrated  by  acid  precipita- 
tion could  cause  radionuclide  migration  and  trans- 
port into  nearby  wells.  To  evaluate  this  migration 
through  organically  rich  soil  in  the  unsaturated 
zone,  we  measured  sorption  and  desorption  distri- 
bution ratios  (R  sub  d)  of  Co57,  Sr85,  and  Csl37 
onto  peat  at  pH  4.  Peat  samples  rich  in  organic  C 
showed  relatively  higher  sorption  R  sub  d  values 
for  Co57  and  Sr85  compared  with  soil  samples 
with  less  organic  C.  The  sorption  and  desorption  R 
sub  d  values  for  these  radionuclides  are  similar, 
indication  the  reversibility  of  the  sorption  process. 
The  measurements  suggest  the  importance  of  or- 
ganic complexes  for  the  retention  of  these  radionu- 
clides at  the  pH  range  (pH  4),  where  hydrolysis  of 
the  metals  is  not  important  and  sorption  is  expected 
to  be  low.  Csl37  appears  to  be  associated  more 
strongly  with  organic  components  of  the  soil  sam- 
ples, with  its  R  sub  d  value  significantly  higher  in 
the  peat  material  containing  less  organic  C.  The 
Csl37  desorption  R  sub  d  on  the  same  peat  sample 
is  also  comparable  to  the  sorption  R  sub  d  indicat- 
ing equilibrium.  Both  the  organic  and  inorganic 
components  of  peat  are  thus  able  to  retard  the 
migration  of  radionuclides  which  may  be  found  in 
nuclear  waste  repositories.  The  design  of  such  a 
repository  may  be  improved  using  a  peat  barrier  to 
restrict  radionuclide  migration.  (Author's  abstract) 
W88-07944 


GRID  REFINEMENT  APPROACH  TO  FLOW 
AND  TRANSPORT  MODELING  OF  A  PRO- 
POSED GROUNDWATER  CORRECTIVE 
ACTION  AT  THE  SAVANNAH  RIVER  PLANT, 
AIKEN,  SOUTH  CAROLINA, 
GeoTrans,  Inc.,  Herndon,  VA. 
G.  M.  Duffield,  D.  R.  Buss,  D.  E.  Stephenson,  and 
J.  W.  Mercer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010198. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
40  p,  21  fig,  5  tab,  6  ref.  Contract  No.  DE-AC09- 
76SR00001. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Hydraulic  models,  'Fate  of  pol- 
lutants, 'Path  of  pollutants,  'Mathematical  models, 
'Solute  transport,  'Monitoring,  'Flow  characteris- 
tics, Flow  measurement,  Remedies,  Leakage,  Sepa- 
ration Techniques,  Hydraulic  profiles,  Hydraulic 
systems,  Groundwater  management,  Least  squares 
method,  Algorithms,  Savannah  River  Plant. 

At  the  Savannah  River  Plant  (SRP),  a  major  De- 
partment of  Energy  facility  in  South  Carolina,  a 
number  of  sites  have  been  used  for  the  disposal  of 
waste.  Programs  are  currently  underway  to  ensure 
the  protection  of  ground  water  resources  at  SRP. 
The  groundwater  protection  programs  include 
flow  system  monitoring  and  characterization,  and 
remedial  action  assessment  and  implementation.  As 
part  of  these  programs,  groundwater  flow  and 
solute  transport  within  the  General  Separations 
Area  of  SRP  were  simulated  by  numerical  models. 
Modeling  was  conducted  on  two  scales:  a  three- 
dimensional  model  simulating  regional  groundwat- 
er flow  was  constructed  for  the  General  Separa- 
tions Area,  and  two  local  solute  transport  models 
were  developed  for  the  F  and  H  Area  seepage 
basins,  two  waste  sites  within  the  General  Separa- 
tions Area.  In  the  regional  flow  model,  the  confin- 
ing units  used  leakage  functions  yielding  an  overall 
quasi-three-dimensional  approach.  Hydraulic  pa- 
rameters  were   estimated   by   the   Gauss-Newton 


nonlinear  least-squares  method.  The  parameter  es- 
timation algorithm  used  50  observed  water  levels 
distributed  areally  and  vertically  in  the  model 
domain  as  targets  for  the  calibration  model.  The 
results  agreed  well  with  values  obtained  by  other 
methods.  In  the  local  solute  transport  model  at  the 
F  and  H  Areas,  a  quasi-three-dimensional  approach 
was  again  employed  using  leakance  coefficients  to 
represent  the  two  confining  units.  The  estimated 
hydraulic  parameters  showed  excellent  agreement 
with  results  from  other  methods.  The  model 
showed  that  regional  flow  phenomena  can  be  pre- 
served in  reduced  scale  models  by  extracting  hy- 
draulic boundaries  and  parameters  form  the  region- 
al flow  model  to  accurately  analyze  contaminant 
migration  during  a  two-year  response  time.  (Au- 
thor's abstract) 
W88-07956 


WASTE  MIGRATION  IN  SHALLOW  BURIAL 
SITES  UNDER  SATURATED  FLOW  CONDI- 
TIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Nuclear  Engineer- 
ing and  Health  Physics  Program. 
G.  G.  Eicholz,  and  J.  Whang. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010187. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  DP-MS-87-25,  (1987).  7  p,  9  fig,  5  tab, 
11  ref.  DOE  Contract  No.  DE-AC09-76SR00001. 

Descriptors:  'Path  of  pollutants,  'Unsaturated 
flow,  'Shallow  burial  sites,  'Land  disposal,  'Waste 
disposal,  Leaching,  Radioactive  tracers,  Soil  col- 
umns, Flow  profiles,  Cesium  radioisotopes,  Iodine 
radioisotopes,  Barium  radioisotopes,  Hysteresis. 

Unsaturated  conditions  prevail  in  many  shallow 
land  burial  sites,  both  in  arid  and  humid  regions. 
Unless  a  burial  site  is  allowed  to  flood  and  possibly 
overflow,  a  realistic  assessment  of  any  migration 
scenario  must  take  into  account  the  conditions  of 
unsaturated  flow.  These  are  more  difficult  to  ob- 
serve and  to  model,  but  introduce  significant 
changes  into  projected  rates  of  waste  leaching  and 
waste  migration.  Column  tests  have  been  per- 
formed using  soils  from  the  Southeastern  coastal 
plain  to  observe  the  effects  of  varying  degrees  of 
'unsaturation'  on  the  movement  of  radioactive 
tracers.  The  moisture  content  in  the  columns  was 
controlled  by  maintaining  various  levels  of  hydro- 
static suction  on  soil  columns  whose  hydrodynam- 
ic  characteristics  had  been  determined  carefully. 
Tracer  tests,  employing  137-Cs,  131-1,  and  133-Ba 
were  used  to  determine  migration  profiles  and  to 
follow  their  movement  down  the  column  for  dif- 
ferent suction  values.  A  calculational  model  has 
been  developed  for  unsaturated  flow  and  seems  to 
match  the  observations  fairly  well.  It  is  evident 
that  a  full  description  of  migration  processes  must 
take  into  account  the  reduced  migration  rates 
under  unsaturated  conditions  and  the  hysteresis 
effects  associated  with  wetting-drying  cycles.  (Au- 
thor's abstract) 
W88-07964 


ROCKWELL  HANFORD  OPERATIONS  ENVI- 
RONMENTAL SURVEILLANCE:  ANNUAL 
REPORT,  CALENDAR  YEAR  1986, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 

R.  E.  Elder,  G.  W.  Egert,  A.  R.  Johnson,  and  W. 
L.  Osborne. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010398. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  RHO-HS-SR-86-13P,  May  1987.  140 
p,  4  fig,  21  ref,  10  append.  DOE  Contract  No.  DE- 
AC06-77RL01030. 

Descriptors:  'Environmental  protection,  'Path  of 
pollutants,  'Pollutant  identification,  'Radioactive 
wastes,  'Environmental  impact,  Sampling,  Water 
analysis,  Sediments,  Soil  analysis,  Radiation,  Waste 
disposal,  Air  pollution. 

Environmental  surveillance  of  the  Separations 
Area  of  Hanford  is  performed  by  Rockwell  Han- 
ford Operations  (Rockwell)  to  assess  and  control 
the  impacts  of  operations.  This  involves  sampling 
and  analysis  from  the  major  environmental  path- 


ways of  exposure  to  onsite  workers.  Surveillance 
activities  include  sampling  and  analysis  of  ambient 
air,  surface  water,  groundwater,  sediments,  soil, 
and  biota.  External  radiation  measurements  and 
radiological  surveys  of  waste  disposal  sites,  radio- 
logical control  areas,  and  roads  are  also  performed. 
The  1986  activities  and  data  are  summarized  in  this 
document.  (Lantz-PTT) 
W88-07970 


IN  SITU  MONITORING  OF  ORGANICS, 

Reynolds  Electrical  and  Engineering  Co.,  Inc.,  Las 

Vegas,  NV.  Nevada  Test  Site. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07977 


SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 

Nevada    Univ.,    Las    Vegas.    Environmental    Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-07979 


5C.  Effects  Of  Pollution 


FISH  COMMUNITY  STRUCTURE  IN  RELA- 
TION TO  ACIDITY  IN  THREE  NOVA  SCOTIA 
RIVERS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

G  L.  Lacroix. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 

No.  12,  p  2908-2915,  December  1987.  4  fig,  4  tab, 

45  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain 
effects,  'Fish  populations,  'Population  density, 
'Distribution  patterns,  'Acid  streams,  'Hydrogen 
ion  concentration,  Salmon,  Minnows,  Eel,  Sucker, 
Nova  Scotia,  Canada. 

The  occurrence,  density,  and  age-class  structure  of 
endemic  fish  species  were  compared  over  a  period 
of  24  months  in  three  Nova  Scotia  streams  of 
differing  pH.  The  absence  of  acid-sensitive  species 
and  very  low  densities  of  fish  characterized  the 
stream  with  a  pH  range  of  4.5-5.0.  Fish  densities 
were  lower  in  the  stream  with  a  pH  range  of  4.7- 
5.4  than  in  the  stream  with  a  pH  range  of  5.6-6.3. 
Juvenile  salmon  and  cyprinids  were  the  most  abun- 
dant species  in  the  least  acidic  stream.  Their  densi- 
ties were  considerably  lower  in  the  with  pH  levels 
of  4.7-5.4,  and  the  young  age-classes  of  the  cy- 
prinid  species  were  rare  or  absent.  Both  salmon 
and  cyprinids  were  absent  in  the  most  acidic 
stream.  In  contrast,  American  eels  were  most 
abundant  in  the  two  streams  with  pH  levels  less 
than  5.5,  and  they  accounted  for  an  increasingly 
large  proportion  of  the  fish  biomass  at  the  lowest 
pH  levels.  White  sucker  was  the  most  abundant 
species  at  the  lowest  pH  levels,  but  its  contribution 
to  biomass  was  unimportant  because  of  the  absence 
of  most  age-classes  older  than  0  +  .  Several  other 
species  found  in  the  most  acidic  stream  were  not 
very  abundant,  and  old  age-classes  were  usually 
absent  for  most  of  these.  The  observed  distribu- 
tional patterns  were  considered  to  be  mostly  pH 
related.  (Author's  abstract) 
W88-06821 


GROWTH  AND  PHYSIOLOGICAL  CONDI- 
TION OF  BLACK  DUCKS  REARED  ON  ACIDI- 
FIED WETLANDS, 

Dept  of  Animal  Science,  Cook  College,  Rutgers  - 
The  State  University,  New  Brunswick,  NJ  08903. 
B.  A.  Rattner,  G.  M.  Haramis,  D.  S.  Chu,  C.  M. 
Bunck,  and  C.  G  Scanes. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  65, 
No.  12,  p  2953-2958,  December  1987.  2  fig,  3  tab, 
36  ref. 

Descriptors:  'Acid  rain,  'Growth  rates,  'Ducks, 
'Wetlands,  'Acidic  water,  'Experimental  data, 
Biochemical  tests.  Nutrition,  Survival,  Physiologi- 
cal ecology,  Animal  diseases. 

Acid  deposition  has  been  identified  as  one  of  sever- 
al possible  factors  contributing  to  the  decline  of 
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some  waterfowl  populations  in  North  America.  In 
an  effort  to  examine  the  effects  of  acidification  on 
black  duck  (Anas  rubripes)  recruitment,  growth 
and  physiological  condition  were  monitored  in 
ducklings  foraging  for  a  10-day  trial  (days  10-20  of 
life)  on  acidified  (pH  5.0)  and  circumneutral  (pH 
6.8)  fish-free  emergent  wetlands.  Acidification  of 
these  wetlands  suppressed  phytoplankton  and  algal 
growth,  and  reduced  invertebrate  biomass.  Duck- 
lings maintained  on  acidified  wetlands  grew  poorly 
compared  with  ducklings  reared  on  circumneutral 
wetlands,  as  evidenced  by  lower  final  body  weight 
and  culmen  and  tarsus  length.  Plasma  growth  hor- 
mone concentration  was  elevated  and  triiodothyr- 
onine levels  were  lower  in  stunted  ducklings,  in 
part  substantiating  impairment  of  growth-regulat- 
ing processes.  Ducklings  exhibiting  poor  growth 
tended  to  have  lower  hematocrit,  lower  plasma 
protein,  glucose,  and  cholesterol  concentrations, 
and  higher  uric  acid  levels,  presumably  reflecting 
alterations  in  metabolism  and  development  due  to 
inanition.  These  findings  suggest  that  acid  deposi- 
tion may  lower  food  production  in  wetlands  and 
ultimately  impair  duckling  growth,  condition,  and 
survival.  (Author's  abstract) 
W88-06823 


WATERBORNE  NON-A,   NON-B  HEPATITIS, 

Fogarty  International  Center,  National   Institutes 

of  Health,  Bethesda,  MD. 

V.  Ramalingaswami,  and  R.  H.  Purcell. 

The  Lancet  LANAAI,  Vol.  I,  No.  8585,  March  12, 

1988.  36ref. 

Descriptors:  'Hepatitus,  'Public  health,  *Water 
quality  control,  *Non-A,  non-B  hepatitis,  'Viruses, 
•Human  diseases,  'Epidemics,  'Drinking  water, 
•Feces,  Histology,  Liver,  Spatial  distribution,  Im- 
munization. 

Waterborne  non-A,  non-B  hepatitis  (NANB)  is  re- 
sponsible for  outbreaks  of  hepatitis  with  a  predilec- 
tion for  young  adults.  The  disease  is  usually  mild, 
except  in  pregnant  women,  who  have  a  high  case- 
fatality  rate  from  fulminant  hepatic  failure.  Diag- 
nosis is  largely  based  on  the  epidemiological  find- 
ings of  fecal  contamination  of  drinking  water  and 
serological  exclusion  of  hepatitis  A  and  B  virus 
infection.  Histological  features  of  liver  biopsy 
specimens  are  characteristic  and  virus-like  particles 
in  the  stool  are  aggregated  by  antibody  present  in 
acute  and  convalescent  phase  sera  of  the  test  sub- 
ject. NANB  is  widespread  in  India  and  several 
countries  of  South-East  Asia;  it  is  increasingly 
recognized  in  Africa  and  may  occur  in  Latin 
America.  Control  measures  include  provision  of 
clean  water  supplies,  safe  disposal  of  human  excre- 
ta, and  sound  personal  and  food  hygiene  practices. 
Passive  immunization  with  immunoglobulin  de- 
rived from  healthy  donors  resident  in  the  countries 
affected  by  the  disease  may  protect  vulnerable 
groups.  (Author's  abstract) 
W88-06846 


PETROLEUM  HYDROCARBONS  IN  THE 
MARINE  BIVALVE  VENUS  VERRUCOSA:  AC- 
CUMULATION AND  CELLULAR  RESPONSES, 

Science  Dept.,  Univ.  of  Malta,  Msida,  Malta. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06848 


TEMPORAL  VARIABILITY  AND  THE  RELA- 
TIONSHIP BETWEEN  BENTHIC  MEIO- 
FAUNAL  AND  MICROBIAL  POPULATIONS 
OF  A  NATURAL  COASTAL  PETROLEUM 
SEEP, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 

P.  A.  Montagna,  J.  E.  Bauer,  J.  Toal,  D.  Hardin, 
and  R.  B.  Spies. 

Journal  of  Marine  Research  JMMRAO,  Vol.  45, 
No.  3,  p  761-789,  August  1987.  14  fig,  6  lab,  61  ref. 
US  Department  of  Interior  Contract  14-12-0001- 
30159.  USDOE  Contract  W-7405-ENG-48.      " 

Descriptors:  'Petroleum  seeps,  'Oil  pollution  ef- 
fects, 'Water  pollution  effects,  'Benthic  fauna, 
'Population  density,  Population  exposure,  Aquatic 
animals,  Benthos,  Fauna,  Santa  Barbara  Channel, 
California,  Nematodes,  Bacteria,  Copepods. 


Previous  studies  of  the  Isla  Vista  petroleum  seep  in 
the  Santa  Barbara  Channel  found  much  higher 
abundances  of  macrofauna  and  concentrations  of 
adenosine  phosphate  (ATP)  in  sediments  near  pe- 
troleum seepage  compared  to  those  from  nonseep 
areas.  To  further  assess  the  possible  effect  of  petro- 
leum on  organisms  at  the  base  of  benthic  food 
webs,  population  abundances  of  meiobenthos  and 
their  suspected  microbial  food  (bacteria  and  dia- 
toms) were  measured  biweekly  at  three  stations 
with  differing  petroleum  exposure.  Determinations 
of  suspended  particulate  matter  and  the  abundance 
and  gut  contents  of  juvenile  fishes  were  also  made 
at  seep  and  nonseep  stations.  Nematodes  and  bacte- 
ria had  higher  abundances  in  areas  of  active  petro- 
leum seepage  than  in  areas  of  moderate  seepage 
(within  20  m)  or  no  seepage  (1.4  km  away).  Bacte- 
rial productivity  (based  on  frequency  of  dividing 
cells)  was  340%  greater  in  sediments  from  areas  of 
active  seepage  compared  to  those  from  a  nonseep 
station.  Sediments  within  the  seep,  but  away  from 
active  seepage,  had  rates  of  bacterial  productivity 
15  times  greater  than  a  nonseep  comparison  site. 
Densities  of  harpacticoid  copepods  and  their  prob- 
able principal  food,  diatoms,  were  not  affected  by 
petroleum  seepage.  Suspended  organic  matter 
caught  in  settling  traps  was  not  different  between 
seep  and  nonseep  stations.  In  addition,  there  was 
no  evidence  that  predation  pressure  by  juvenile 
fish  on  meiofauna  was  different  between  stations. 
The  higher  bacterial  biomass  and  productivity  in 
areas  of  petroleum  seepage  are  consistent  with  the 
hypothesis  that  petroleum  carbon  is  available  for 
assimilation  by  sediment  bacteria.  The  enhanced 
level  of  microbial  carbon  associated  with  the  pe- 
troleum seep  is  available  for  consumption  by 
benthic  invertebrates  and  could  explain  the  higher 
abundances  of  macrofauna  and  meiofauna  found 
there.  (Author's  abstract) 
W88-06866 


EFFECTS  OF  A  TANKER  ACCIDENT  AND  AN 

OIL  BLOWOUT  IN  BRISTOL  BAY,  ALASKA, 

ON  RETURNING  ADULT  SOCKEYE  SALMON 

(ONCORHYNCHUS  NERKA)  -  A  SIMULATION 

STUDY, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

N.  J.  Bax. 

Marine  Environmental  Research  MERSDW,  Vol. 

22,  No.  3,  p  177-203,  1987.  9  fig,  3  tab,  41   ref. 

National     Marine     Fisheries     Service     Contract 

WASC-83-00134. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Salmon,  'Oil,  'Simulation,  'Oil  spills,  Fuel, 
Oil  tankers,  Bristol  Bay,  Alaska,  Fish,  Mortality, 
Fish  migration. 

The  effects  of  a  tanker  accident  releasing  34,000 
tons  of  diesel  fuel  and  a  blowout  releasing  3000 
tons/day  of  crude  oil  on  adult  sockeye  salmon 
returning  through  Bristol  Bay,  Alaska,  were  simu- 
lated. Parameters  in  the  simulation  were  chosen  to 
maximize  possible  effects  of  the  oil.  Mortalities 
from  the  tanker  accident  were  predicted  to  range 
from  2%  to  18%  of  the  adults  passing  through  the 
spill  area  or  1%  to  5%  of  the  total  returning 
population.  From  3%  to  7%  of  the  adults  surviv- 
ing migration  through  the  spill  area,  or  1%  to  2% 
of  the  total  population,  could  be  tainted  at  or 
above  0.6  ppm  of  hydrocarbons  in  the  flesh.  As 
many  as  30%  of  the  adults  returning  to  fishing 
grounds  closest  to  the  spill  area  could  be  tainted. 
Effects  of  the  blowout  in  returning  salmon  were 
less  severe  than  those  of  the  tanker  accident,  with 
mortalities  reaching  a  maximum  of  0.2%  of  the 
adults  passing  through  the  area  of  the  blowout,  and 
no  tainting  predicted  above  0.6  ppm.  (Author's 
abstract) 
W88-06871 


PHYSIOLOGICAL  RESPONSES  OF  MYTILUS 
EDULIS  DURING  CHRONIC  OIL  EXPOSURE 
AND  RECOVERY, 

Institute    for    Marine    Environmental     Research, 

Plymouth  (England). 

J.  Widdows,  P.  Donkin,  and  S.  V.  Evans. 

Marine  Environmental  Research  MERSDW,  Vol. 

23,   No.    1,   p    15-32,    1987.   4   fig,   5   tab,   26   ref. 


Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Mussels,  Mytilus.  Mollusks,  Hydrocarbons, 
Bioaccumulation,  Feeding  rates.  Growth  rates, 
Absorption,  Uptake. 

Physiological  responses  of  mussels  Mytilus  edulis 
were  determined  following  8  months'  exposure  to 
two  oil  concentrations  (28  and  125  micrograms/ 
liter  total  hydrocarbons)  and  during  the  process  of 
recovery.  There  was  a  significant  inverse  relation- 
ship between  the  performance  of  Mytilus  edulis, 
measured  in  terms  of  scope  for  growth,  and  the 
concentration  of  aromatic  hydrocarbons  accumu- 
lated in  the  body  tissues.  The  marked  reduction  in 
scope  for  growth  of  oil  exposed  mussels  was  pri- 
marily due  to  a  reduction  in  feeding  rate  and  food 
absorption  efficiency.  Recovery  of  physiological 
responses  was  coupled  to  the  depuration  of  aro- 
matic hydrocarbons  from  the  body  tissues.  Mussels 
exposed  to  high-oil  concentrations  recovered  more 
rapidly  than  those  exposed  to  low-oil  concentra- 
tions, both  in  terms  of  depuration  and  scope  for 
growth,  and  there  was  evidence  of  'catch-up' 
growth.  Recovery  of  mussels  from  both  oil  condi- 
tions was  complete  after  approximately  55  days. 
(Author's  abstract) 
W88-06872 


BIOENERGETIC  RESPONSES  OF  THE 
MARINE  BIVALVE  VENUS  VERRUCOSA  ON 
LONG-TERM  EXPOSURE  TO  PETROLEUM 
HYDROCARBONS, 

The  Department  of  Science,  University  of  Malta, 

Msida,  Malta. 

V.  Axiak,  and  J.  J.  George. 

Marine  Environmental  Research  MERSDW,  Vol. 

23,   No.    1,   p   33-47,    1987.   2   fig,   3   tab,   34  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Mollusks,  Feeding  rates,  Absorption, 
Oxygen  requirements,  Ammonia  excretion,  Am- 
monia, Growth,  Nitrogen,  Oxygen,  Stress. 

A  number  of  physiological  responses  of  the  bivalve 
Venus  verrucosa  on  exposure  to  low  levels  of 
water  accommodated  fractions  of  Kuwait  crude  oil 
(100  micrograms/liter)  for  145  days  were  investi- 
gated in  the  laboratory.  Such  exposure  led  to  sig- 
nificant decreases  in  clearance  or  feeding  rates  and 
in  the  food  absorption  efficiencies,  as  well  as  en- 
hanced oxygen  consumption  and  ammonia  excre- 
tion. The  integration  of  such  physiological  re- 
sponses to  assess  the  scope  for  growth,  as  well  as 
the  oxygen  to  nitrogen  ratio,  indicated  that  such 
exposure  led  to  a  significant  drop  in  the  energy 
available  for  somatic  growth  and  reproduction  and 
enhanced  protein  catabolism  (this  being  indicative 
of  stressed  conditions).  These  results  were  also 
confirmed  by  significant  reductions  in  several  body 
condition  indices  of  the  exposed  bivalves  relative 
to  the  controls.  Any  significant  prolonged  reduc- 
tion in  the  scope  for  growth,  such  as  that  reported 
for  Venus  verrucosa  in  the  this  experiment,  may 
lead  to  a  deterioration  in  the  ecological  fitness  of 
the  population  as  a  whole.  (Wood-PTT) 
W88-06873 


TEMPORAL  CHANGES  IN  AHH  AND  SOD 
ACTIVITIES  IN  FERAL  SPOT  FROM  THE 
ELIZABETH  RIVER,  A  POLLUTED  SUB-ES- 
TUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
M.  H.  Roberts,  D.  W.  Sved,  and  S.  P.  Felton. 
Marine  Environmental  Research  MERSDW,  Vol. 
23,  No.  2,  p  89-101,   1987.   1   fig,  2  tab,  42  ref. 

Descriptors:  'Heavy  metals,  'Hydrocarbons, 
•Water  pollution  effects,  *Fish,  *Enzymes,  *Fish 
physiology,  'Elizabeth  River,  Ware  River,  Season- 
al variation,  Temporal  distribution.  Pollutants,  Es- 
tuaries. 

Aryl  hydrocarbon  hydroxylase  (AHH)  and  super- 
oxide dismutase  (SOD)  activities  were  measured  in 
young-of-the-year  feral  fish  collected  between 
June  and  October  1985  from  three  stations  in  the 
highly  polluted  Elizabeth  River  and  from  one  ref- 
erence station  in  the  relatively  unpolluted  Ware 
River.  AHH  activity  increased  to  a  peak  in  July 
and    September,    and    then    declined    in   October, 
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whereas  SOD  activity  increased  throughout  the 
study  period.  Both  AHH  and  SOD  activities  were 
higher  in  fish  from  the  Elizabeth  River  stations 
than  those  from  the  Ware  River.  Fish  condition 
factor  was  measured  in  all  fish.  These  values  were 
lower  than  the  values  found  in  the  literature  for  a 
site  in  South  Carolina,  but  did  not  differ  among  the 
four  stations  sampled  in  this  study.  (Author's  ab- 
stract) 
W88-06874 


OCCURRENCE    OF    HYDROCARBONS    AND 

HISTOPATHOLOGICAL  ABNORMALITIES  IN 

OYSTERS  FOR  SEVEN  YEARS  FOLLOWING 

THE   WRECK   OF   THE   AMOCO   CADIZ   IN 

BRITTANY  (FRANCE), 

Laboratoire  de  Biochimie,  Faculte  de  Medecine 

BP-815,  29285  Brest,  Cedex,  France. 

F.  Berthou,  G.  Balouet,  G.  Bodennec,  and  M. 

Marchand. 

Marine  Environmental  Research  MERSDW,  Vol. 

23,  No.  2,  p  103-133,  1987.  11  fig,  5  tab,  73  ref. 

Descriptors:  'Water  pollution  effects,  *Oil  pollu- 
tion, *Oysters,  *Oil  spills,  'Hydrocarbons,  'Britta- 
ny, Mollusks,  Oil,  France,  Oyster  tissues,  Sedi- 
ments, Histopathology,  Decontamination,  Dis- 
eases. 

A  study  of  the  main  oyster  areas  polluted  by  the 
Amoco  Cadiz  oil  spill  (Abers,  Baie  de  Morlaix) 
was  carried  out  between  1978  and  1985  by  chemi- 
cal analyses  (mainly  aromatic  hydrocarbon  deter- 
minations) and  histopathological  observations  of 
lesions  in  the  digestive  tracts  and  gonads  of  oys- 
ters. The  hydrocarbon  content  in  oyster  tissues 
was  monitored  and  analyzed  by  UV  spectrofluori- 
metry,  and  gas  liquid  chromatographic  techniques. 
Seven  years  after  the  Amoco  Cadiz  wreck,  the 
oysters  sampled  in  the  Aber-Benoit  and  in  the  Baie 
de  Morlaix  (Carantec)  were  still  polluted  with 
residual  aromatic  hydrocarbons,  corresponding,  re- 
spectively, to  about  five  and  two  times  the  values 
from  an  unpolluted  site  (Baie  de  Saint-Brieuc). 
Since  petroleum  residues  are  buried  in  anaerobic 
sediments,  especially  in  the  Abers  areas,  they  are 
expected  to  persist  and  accordingly  may  contami- 
nate oysters  for  several  more  years.  Depuration 
kinetics  of  contaminated  flat  and  Pacific  oysters 
form  the  heavily  polluted  zones  (Abers,  Carantec) 
were  studied  and  compared  with  those  of  healthy 
oysters  transplanted  in  the  same  areas.  The  decon- 
tamination rates  of  oysters  after  transfer  to  a  clean 
environment  were  heavily  dependent  on  the  dura- 
tion of  oil  exposure.  Necrosis  and  inflammation 
were  the  most  significant  and  noticeable  changes 
occurring  during  the  first  months  after  the  pollu- 
tion. Atrophy  of  the  gonadal  cells  was  detected  in 
the  oysters  from  the  Abers  only  during  the  first  six 
months  of  the  study.  No  neoplastic  or  parasitic 
diseases  were  related  to  the  oil  spill.  (Author's 
abstract) 
W88-06875 


HISTOCHEMICAL  OBSERVATIONS  ON  THE 
SALMONIDS  SALMO  SALAR  L.  AND  SALMO 
TRUTTA  L.  AND  THE  EPHEMEROPTERANS 
BAETIS  RHODANI  (PICT.)  AND  ECDYON- 
URUS  VENOSUS  (FABR.)  FOLLOWING  A  SIM- 
ULATED EPISODE  OF  ACIDITY  IN  AN 
UPLAND  STREAM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
C.  P.  McCahon,  D.  Pascoe,  and  C.  McKavanagh. 
Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  3-12, 
October  9,  1987.  14  fig,  3  tab,  51  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Acidic  water,  'Fish,  'Aluminum,  Trout, 
Salmon,  Streams,  Mayflies,  Aquatic  insects,  In- 
sects. 

Salmon,  brown  trout,  and  mayflies  were  exposed 
to  acid  and  aluminum  in  a  stream  to  explain  any 
association  between  mucus  secretion  and  formation 
of  an  aluminum  coagulation  film  on  gills.  The  acid 
zone  of  the  stream  had  a  pH  of  4.26  and  a  negligi- 
ble aluminum  concentration  of  0.052  mg/liter.  The 
acid  plus  aluminum  zone  had  a  pH  of  5.02  and  an 
aluminum  concentration  of  0.35  mg/liter.  No  con- 
trol animals  were  stained  upon  application  of  Ali- 


cian  blue  (pH  2.5)/periodic  acid-Schiff  reagent  for 
mucus  or  Solochrome  azurine  (pH  5)  for  alumi- 
num. Mayflies  in  the  acid  zone  showed  no  mucus 
formation  or  aluminum  absorption  upon  staining. 
Fish  in  the  acid  zone  showed  no  evidence  of 
aluminum  upon  staining,  but  increased  mucus  for- 
mation on  gills  was  noted.  Animals  in  the  acid  plus 
aluminum  zone  showed  the  greatest  mortality  after 
the  24-hour  exposure:  86.7%  of  salmon,  50.5%  of 
trout,  and  23.5%  and  14.3%  for  the  two  mayfly 
groups.  Both  fish  species  showed  extensive  staining 
of  aluminum-positive  material  and  of  mucus  on  the 
gills.  Mayflies  were  coated  with  aluminum  but  did 
not  produce  mucus.  Mean  aluminum  concentra- 
tions of  digested  fish  gills  were  2950  and  3050 
microgram/gram  dry  weight  for  trout  and  salmon, 
respectively,  and  1200  and  3175  microgram/gram 
dry  weight  for  whole  specimens  of  the  two  may- 
flies. (Cassar-PTT) 
W88-06891 


RESISTANCE    AND    VIABILITY    OF   SALVE- 
LINUS  FONTINALIS  GAMETES  AT  VARIOUS 
PH   (RESISTANCE   ET   VIABILITE   DES   GA- 
METES   D'OMBLE    DE    FONTAINE,    SALVE- 
LINUS  FONTINALIS,  A  DIFFERENTS  PH), 
Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
M.  St.-Pierre,  and  G.  Moreau. 
Hydrobiologia  HYDRB8,  Vol.  153,  No.  2,  p  139- 
148,  October  20,  1987.  4  fig,  4  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  repro- 
duction, 'Acidic  water,  'Acid  rain  effects,  'Eggs, 
•Sperm,  'Trout,  Gametes,  Lakes,  Hydrogen  ion 
concentration. 

The  lower  pH  limit  for  successful  fertilization  of 
brook  trout  eggs  was  about  4.5,  the  exact  point 
depending  upon  the  types  of  acid  and  origin  of 
parental  stock.  The  proportion  of  motile  spermato- 
zoa in  a  sulfuric  acid  solution  decreased  with  de- 
creasing pH  from  75-90%  at  pH  5.0  to  20-30%  at 
pH  4.0,  to  10-20%  at  pH  3.5,  and  to  zero  at  pH  3.0. 
Motility  was  greater  in  the  presence  of  strongly 
dissociated  acid  (sulfuric)  than  in  a  weakly  dissoci- 
ated acid  (acetic).  In  acetic  acid  of  pH  4  sperm 
neutralized  5  times  as  many  hydrogen  ions  as  in 
sulfuric  acid.  At  the  same  pH  level,  the  proportion 
of  motile  spermatozoa  was  less  in  the  soft  acid 
water  of  Lac  Ovide  than  in  the  harder,  less  acid 
water  of  Lac  Noir.  Spermatozoa  from  fish  collect- 
ed in  acid  lakes  were  more  resistant  to  acidity  than 
sperm  from  fish  of  a  nearly  neutral  lake,  suggesting 
a  genetic  adaptation  to  acid  water.  Survival  of 
eggs  was  greater  at  pH  4.5  (>97%)  than  at  pH  4.0 
(87%).  Water  absorption  by  eggs  decreased  below 
pH  5.2  or  4.5  for  eggs  collected  from  nearly  neu- 
tral or  acid  lakes,  respectively.  (Cassar-PTT) 
W88-06896 


ALGAL-PERIPHYTON  POPULATION  AND 
COMMUNITY  CHANGES  FROM  ZINC 
STRESS  IN  STREAM  MESOCOSMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

R.  B.  Genter,  D.  S.  Cherry,  E.  P.  Smith,  and  J. 
Cairns. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  3,  p  261- 
275,  October  30,  1987.  4  fig,  3  tab,  41  ref,  append. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Zinc,  'Population  dynamics,  'Algae,  'Heavy 
metals,  Metals,  Species  composition,  Chlorophyta, 
Cyanophyta,  Seasonal  variation,  Diatoms. 

Three  treatments  of  zinc  (0.05,  0.5,  1.0  mg  Zn/ 
liter)  were  applied  to  established  algal  communities 
in  outdoor,  flow-through  stream  mesocosms  for  30 
days  each  in  spring,  summer,  and  fall  of  1984. 
Diatoms  dominated  the  control  stream  in  all  sea- 
sons. In  the  0.05  mg/liter  treatment  certain  diatom 
taxa  were  more  abundant  than  in  the  control 
stream  in  all  seasons,  and  a  filamentous  green  algae 
was  present  in  summer  and  fall.  The  0.5  mg/liter 
treatment  was  characterized  by  a  different  diatom 
population  and  filamentous  green  alga  in  fall.  The 
1.0  mg/liter  treatment  produced  dominance  by 
unicellular  green  algae  in  all  seasons  and  by  a 
filamentous  blue-green  algae  in  summer.  A  similari- 
ty index  indicated  that  Zn-stressed  samples  gener- 
ally became  less  similar  to  control  samples  as  Zn 


concentration  increased  from  0.05  to  1.0  mg/liter. 
Total  biovolume-density  of  all  taxa  responded 
slower  than  individual  taxa  in  spring  and  failed  to 
distinguish  between  Zn  treatments  in  summer  and 
fall.  Zinc  bound  to  periphyton  was  more  reliable 
than  total  Zn  in  water  for  indicating  Zn  stress. 
Although  the  EPA  criterion  level  for  Zn  is  0.047 
mg/liter,  the  algal  community  composition 
changed  significantly  at  the  0.05  mg/liter  treat- 
ment. (Cassar-PTT) 
W88-06900 


MICRONUTRIENT  AND  PHOSPHORUS  LIMI- 
TATION OF  PHYTOPLANKTON  ABUN- 
DANCE IN  GEM  LAKE,  SIERRA  NEVADA, 
CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  L.  Stoddard. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  103-111,  No- 
vember 16,  1987.  6  fig,  3  tab,  44  ref.  Water  Re- 
sources Center,  Davis,  CA,  Grant  UCAL-WRC- 
W-619. 

Descriptors:  'Lakes,  'Alpine  lakes,  'Limiting  nu- 
trients, 'Nutrients,  'Phosphorus,  'Phytoplankton, 
Gem  Lake,  California,  Algal  growth,  Iron, 
Copper,  Nitrogen,  Trace  metals,  Metals,  Chloro- 
phyll. 

Nutrient  addition  experiments  were  conducted 
during  the  ice-free  seasons  of  1983  and  1984  in 
Gem  Lake,  an  alpine  lake  in  California.  The  lake 
has  a  surface  area  of  2.77  ha  and  a  mean  depth  of 
3.4  m.  The  phytoplankton  community  is  largely 
coccoid  green  algae  and  diatoms.  Algal  biomass 
was  limited  by  phosphorus  in  combination  with 
iron  or  copper.  Phosphorus  additions  were  always 
required  to  stimulate  growth,  but  phosphorus  addi- 
tions alone  did  not  increase  growth.  Simultaneous 
additions  of  phosphorus  and  iron  resulted  in  in- 
creased levels  of  chlorophyll,  particulate  carbon, 
particulate  nitrogen,  and  particulate  phosphorus. 
Simultaneous  additions  of  phosphorus  and  copper 
resulted  in  increases  in  chlorophyll,  particulate  ni- 
trogen, and  particulate  phosphorus,  but  not  in  par- 
ticulate carbon.  Seasonal  particulate  N:P  ratios 
suggested  that  simultaneous  micronutrient  and 
phosphorus  limitation  exists  throughout  the 
summer  when  nutrient  and  biomass  levels  are  low; 
limitation  by  phosphorus  alone  may  appear  in  fall 
and  spring  when  biomass  and  major  ion  concentra- 
tions increase  dramatically.  (Cassar-PTT) 
W88-06905 


EFFECT  OF  AGRICULTURE  ON  THE  PRI- 
MARY PRODUCTION  IN  LAKE  BESKIE 
(POLAND)  AS  RECORDED  IN  THE  STRATIG- 
RAPHY OF  FOSSIL  PIGMENTS, 

Department  of  Ecology  and  Freshwater  Biology, 

Academy  of  Agriculture  and  Technology,  10-957 

Olsztyn,  Poland. 

M.  Rybak. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  21-26, 

January  8,  1988.  3  fig,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Agriculture,  'Primary  productivity,  Lake  Beskie, 
Poland,  Paleolimnology,  Sediments,  Bottom  sedi- 
ments, Lake  sediments,  Phosphorus,  Fertilizers, 
Eutrophication,  Chlorophyll. 

Analysis  of  fossil  pigments  deposited  in  the  bottom 
sediments  of  Lake  Beskie  was  used  to  assess 
changes  in  the  primary  productivity  during  the 
past  40  years.  Three  distinct  periods  were  identi- 
fied. The  3-13  cm  layer  corresponded  to  an  intensi- 
fication of  plant  production  during  1945-1975.  In 
the  erosive  phase  (Al,  11-13  cm)  increased  fertiliz- 
er use  caused  an  increase  in  primary  production.  In 
phase  A2  (3-10  cm)  eutrophication  occurred.  First, 
primary  production  became  stable,  then  increased 
due  to  reduction  reactions  and  phosphorus  libera- 
tion. The  resulting  high  oxygen  deficits  were  char- 
acterized by  development  of  photosynthetic  bacte- 
ria of  the  genus  Chlorobium.  In  phase  B  (3-4  cm) 
primary  production  rapidly  decreased,  reflecting 
considerable  intensification  of  reduction  in  the  hy- 
polimnion  and  maximal  development  of  blue-green 
algae.   This  correlated   with   the  introduction  of 
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organic  fertilization  with  manure.  Although 
manure  use  increased  the  amount  of  available  solu- 
ble phosphorus,  it  improved  the  soil's  ability  to 
absorb  nutrients.  Consequently,  nutrient  leaching 
decreased  and  so  did  primary  production.  (Cassar- 
PTT) 
W88-O6910 


GROWTH  IN  A  FRESHWATER  SNAIL  UNDER 
LABORATORY  CONDITIONS  IN  RELATION 
TO  EUTROPHICATION, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

J.  Dorgelo. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  125- 

127,  January  15,  1988.  2  fig,  13  ref. 

Descriptors:  *Lakes,  *Snails,  *Eutrophication, 
•Growth  rate.  Lake  Maarsseveen,  Netherlands. 

Shell  growth  in  the  snail  Potamopyrgus  jenkinsi 
(Prosobranchia,  Hydrobiidiae)  was  measured 
under  laboratory  conditions  for  200  days.  Snails 
collected  from  two  lakes  of  different  trophic  status 
were  kept  in  water  and  sand  from  their  own  envi- 
ronment and  in  water  and  sand  from  the  other 
lake.  The  lakes  were  meso-oligotrophic  Lake 
Maarsseveen  I  and  eutrophic  Lake  Maarsseveen  II 
in  the  center  of  the  Netherlands.  Growth  was 
faster  in  the  environment  of  the  more  eutrophic 
lake,  regardless  of  the  origin  of  the  snails,  particu- 
larly for  the  smallest  size  class.  (Cassar-PTT) 
W88-06916 


NUISANCE  BIOMASS  LEVELS  OF  PERIPHY- 
TIC  ALGAE  IN  STREAMS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

E.  B.  Welch,  J.  M.  Jacoby,  R.  R.  Horner,  and  M. 
R.  Seeley. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  161- 
168,  January  15,  1988.  4  fig,  3  tab,  21  ref.  National 
Science  Foundation  Grant  No.  CEE-8304731. 

Descriptors:  'Streams,  *Algae,  *Periphyton,  Phos- 
phorus, Aesthetics,  Biomass,  Water  quality,  Chlo- 
rophyll. 

Relative  coverage  of  filamentous  periphytic  algae 
increased  with  chlorophyll  a  biomass  on  natural 
substrata  in  22  northwestern  United  States  and 
Swedish  streams.  A  biomass  range  of  100-150  mg 
chlorophyll  a/sq  m  may  represent  a  critical  level 
for  an  aesthetic  nuisance;  below  those  levels,  fila- 
mentous coverage  was  <  20%.  Other  indices  of 
water  quality  (dissolved  oxygen  content  and  meas- 
ures of  benthic  macroinvertebrate  diversity)  were 
apparently  unaffected  by  periphytic  biomass  or 
filamentous  coverage  in  these  streams.  Neither  was 
biomass  related  to  limiting  nutrient  content  (solu- 
ble reactive  phosphorus)  as  had  been  observed  in 
previous  experiments  using  bare  rocks  in  streams 
and  slides  in  artificial  channels.  Ambient  soluble 
reactive  phosphorus  concentration  may  not  be  a 
useful  predicter  of  periphyton  accrual  on  natural 
substrates,  due  to  uptake  and  recycling  of  P 
throughout  the  stream  and  undetermined  losses 
such  as  sloughing  and  grazing.  (Author's  abstract) 
W88-06917 


WATER    HYACINTH    PRODUCTIVITY    AND 
DETRITUS  ACCUMULATION. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06918 


EFFECT  OF  CHRONIC  EXPOSURE  TO  CAD- 
MIUM AND  COPPER  ON  ASELLUS  AQUATI- 
CUS  (L.)  (CRUSTACEA,  ISOPODA), 

Dipt.   Genetica,   Biologia  generale  e   molecolare, 

Via  Mezzocannone,  8-80134  Napoli,  Italy. 

M.  D.  Giudici,  L.  Migliore,  C.  Gambardella,  and 

A.  Marotta. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  265- 

269,  January  22,  1988.  3  fig,  2  tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Cadmium,  'Copper,  'Crustaceans,  Iso- 
pods,  Invertebrates,  Metals,  Sublethal  effects,  Tox- 
icity, Growth  rates,  Reproduction,  Juvenile 
growth  stage,  Embryonic  growth  stage. 


The  effects  of  chronic  exposure  to  5  microgram/ 
liter  of  cadmium  or  copper  on  the  crustacean 
isopod  Asellus  aquaticus  (L.)  were  studied  by  ana- 
lyzing survival  and  body  growth  in  the  first  stages 
of  the  life-cycle  and  by  determining  fecundity  and 
survival  of  embryo-bearing  females.  Cadmium  ex- 
posure caused  the  highest  death  rates  in  individuals 
exposed  during  both  embryonic  and  juvenile 
stages,  followed  by  those  exposed  in  the  embryon- 
ic stage  only,  then  those  exposed  in  the  juvenile 
stage  only.  This  indicates  that  cadmium  is  more 
toxic  during  the  embryonic  stage  than  in  the  juve- 
nile stage.  Copper  exposure  also  caused  the  highest 
death  rates  in  those  exposed  during  both  embryon- 
ic and  juvenile  stages,  but  those  exposed  only  as 
juveniles  had  higher  death  rates  than  those  exposed 
only  as  embryos.  This  indicates  that  copper  is  more 
toxic  during  the  juvenile  stage  than  during  the 
embryonic  stage.  The  ST50  (survival  time  of  50% 
of  individuals  tested)  confirmed  the  above  results: 
cadmium  treatment-during  embryonic  develop- 
ment, 37  days;  during  juvenile  development,  45 
days;  during  both  embryonic  and  juvenile  develop- 
ment, 18  days;  copper  treatment-during  embryon- 
ic development,  47  days;  during  juvenile  develop- 
ment, 33  days;  during  both  embryonic  and  juvenile 
development,  15  days.  In  a  60-day  growth  study, 
cadmium-treated  individuals  showed  an  impressive 
increase  in  body  size  starting  from  day  30;  howev- 
er, copper-treated  individuals  showed  depressed 
growth  starting  at  day  30.  Embryo-bearing  female 
survival  and  fecundity  were  significantly  reduced 
by  Cd  but  were  not  affected  by  Cu.  (Cassar-PTT) 
W88-06920 


RESPONSES  OF  ESTUARINE  MACROFAUNA 
COLONIZING  SEDIMENTS  CONTAMINATED 
WITH  FENVALERATE, 

Environmental   Protection  Agency,  Gulf  Breeze, 

FL.   Gulf  Breeze  Environmental   Research   Lab. 

M.  E.  Tagatz,  R.  S.  Stanley,  G.  R.  Plaia,  and  C.  H. 

Deans. 

Environmental       Toxicology      and      Chemistry 

ETOCDK,  Vol.  6,  No.  1,  p  21-25,  January  1987.  4 

tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  'Fenvaler- 
ate,  'Pyrethrins,  'Insecticides,  'Estuarine  environ- 
ment, 'Benthic  fauna,  'Aquatic  animals,  'Sand, 
Mollusks,  Chordates,  Annelids,  Arthropods, 
Animal  populations,  Biological  studies,  Food 
chains. 

Macrobenthic  animal  communities  that  colonized 
uncontaminated  and  fenvalerate-contaminated  sand 
(0.1,  1  and  10  micrograms/g  dry  weight,  nominal) 
in  boxes  placed  for  8  weeks  in  an  estuary  were 
compared  to  assess  effects  of  fenvalerate  on  com- 
munity structure.  As  much  as  27%  of  initial  con- 
centrations of  this  synthetic  pyrethrin  persisted  in 
sediment  at  the  end  of  the  test.  The  average 
number  of  species  (35.6)  in  communities  in  five 
replicates  exposed  to  10  micrograms/g  was  signifi- 
cantly less  than  that  in  the  control  (47.8)  and  lower 
concentrations  (45.0  and  46.2).  Of  the  dominant 
phyla  collected  (Annelida,  Mollusca,  Chordata  and 
Arthropoda),  abundance  of  chordates  only  (pri- 
marily lancelets,  Branchiostoma  caribaeum)  was 
reduced  by  10  micrograms  fenvalerate/g.  Biologi- 
cal indices  applied  to  the  data  showed  the  greatest 
structural  differences  for  communities  exposed  to 
the  highest  concentrations,  but  these  did  not  differ 
substantially  from  those  for  the  control.  Effective 
concentrations  for  exposure  via  the  sediment  was 
five  orders  of  magnitude  greater  than  that  for 
waterborne  exposure  determined  in  earlier  benthic 
community  studies.  (Author's  abstract) 
W88-06923 


AVOIDANCE  BEHAVIOR  OF  MALLARDS 
AND  NORTHERN  BOBWHITE  EXPOSED  TO 
CARBOFURAN-CONTAMINATED  FOOD  AND 
WATER, 

Department   of  Animal   Science,   Michigan   State 

University,  East  Lansing,  MI  48824-1225. 

D.  W.  Kononen,  J.  R.  Hochstein,  and  R.  K. 

Ringer. 

Environmental       Toxicology       and       Chemistry 

ETOCDK    Vol.  6,  No.  1,  p  41-50,  January  1987. 

1 1  tab,  1 1  ref. 


Descriptors:  'Ducks,  'Waterfowl,  'Toxicity, 
'Animal  populations,  'Carbofuran,  'Pesticides, 
'Pollutants,  'Water  pollution  effects,  'Animal  be- 
havior, Population  exposure,  Motivation,  Food 
habits,  Diets. 

Food  and  water  avoidance  experiments  were  con- 
ducted on  mallards  (Anas  platyrhynchos  L.)  and 
northern  bobwhite  (Colinus  virginianus  L.)  ex- 
posed to  a  range  of  dietary  carbofuran  concentra- 
tions. A  dietary  avoidance  concentration  50  (analo- 
gous to  an  LC50)  was  calculated  for  each  avoid- 
ance experiment.  This  statistic  describes  the  dietary 
toxicant  concentration  threshold  at  which,  when 
exceeded,  exposed  animals  are  likely  to  discrimi- 
nate between  untreated  and  treated  feed  or  water. 
The  food  avoidance  concentration  50s  (FAC50s) 
for  mallards  and  bobwhite  were  10  and  159  ppm, 
respectively.  The  water  avoidance  concentration 
50  (WAC50)  for  mallards  was  3  ppm.  For  bob- 
white  the  WAC50  for  carbofuran  was  estimated  to 
exceed  50  ppm.  (Author's  abstract) 
W88-06924 


IN  SITU  VARIATIONS  IN  OYSTER  MUTAGE- 
NICITY AND  TISSUE  CONCENTRATIONS  OF 
POLYCYCLIC  AROMATIC  HYDROCARBONS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06925 


SENSITIVITY  ANALYSIS  OF  POPULATION 
GROWTH  RATES  ESTIMATED  FROM  CLA- 
DOCERAN  CHRONIC  TOXICITY  TESTS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

J.  S.  Meyer,  C.  G.  Ingersoll,  and  L.  L.  McDonald. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  6,  No.   2,  p   115-126,  February 

1987.  6  fig,  2  tab,  28  ref. 

Descriptors:  'Toxicity,  'Daphnia,  'Animal  popu- 
lations, 'Bioassay,  'Heavy  metals,  'Population  ex- 
posure, Copper,  Cadmium,  Sensitivity  analysis, 
Aquatic  animals,   Survival,   Reproduction,   Statis- 


Four  variables  -  mean  brood  size,  day  of  first 
reproduction,  longevity  and  per  capita  rate  of  in- 
crease (r)  -  were  compared  in  four  70-d  chronic 
toxicity  tests  in  which  Daphnia  pulex  were  ex- 
posed to  cadmium  or  copper  in  continuous  and 
pulsed  exposures.  Is  the  population-level  variable 
(r)  more  sensitive  that  the  three  organism-level 
variables  (mean  brood  size,  day  of  first  reproduc- 
tion and  longevity)  as  an  indicator  of  toxicant 
stress.  Two  variables  were  regarded  as  equally 
sensitive  if,  for  both  variable,  differences  between 
treatment  and  the  control  have  statistical  signifi- 
cance levels  in  the  same  probability  range.  In  these 
four  tests,  none  of  the  four  variables  was  consist- 
ently the  most  sensitive.  The  sensitivity  of  r  was 
evaluated  by  simulating  shorter  test  durations, 
delays  in  reproduction  and  less  frequent  observa- 
tion schedules.  Simulated  test  durations  of  less  than 
21  d  produced  biased  underestimates  of  r  and  in- 
creased coefficients  of  variation  of  the  estimates  of 
r  relative  to  the  70-d  values;  simulated  1-  and  2-d 
delays  in  reproduction  also  produced  biased  under- 
estimates of  r.  However,  estimates  of  r  computed 
for  a  simulated  Monday-Wednesday-Friday  obser- 
vation schedule  did  not  differ  significantly  from 
estimates  of  r  computed  for  a  daily  observation 
schedule.  The  authors  conclude  that,  although  the 
estimator  of  per  capita  rate  of  increase  is  not 
always  the  most  sensitive  statistic  that  can  be  com- 
puted from  cladoceran  chronic  toxicity  test  data,  it 
can  be  useful  for  evaluating  apparently  conflicting 
effects  of  pollutants  on  survival  and  reproduction, 
as  occurred  in  the  copper  continuous-exposure  tox- 
icity test.  (Author's  abstract) 
W88-06928 


INDUCTION  OF  HEPATIC  MICROSOMAL 
MONOOXYGENASE  ACTIVITY  IN  FISH  BY 
EXPOSURE  TO  RIVER  WATER, 

Medical  Coll.  of  Wisconsin,  Inc.,  Milwaukee. 
Dept.  of  Pharmacology  and  Toxicology. 
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M.  J.  Melancon,  S.  E.  Yeo,  and  J.  J.  Lech. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  2,  p  127-135,  February 
1987.  3  fig,  2  tab,  36  ref.  NIEHS  Aquatic  Biomedi- 
cal Center  Grant  No.  ES01985,  NIEHS  Grant  No. 
ES01980. 

Descriptors:  'Water  pollution  effects,  *Carp, 
•Bullheads,  'Population  exposure,  'Metabolism, 
•Toxicity,  'River  water,  Enzymes,  Fish  physiolo- 
gy, Municipal  water. 

The  effect  on  hepatic  monooxygenase  activity  of 
exposing  carp  (Cyprinus  carpio)  and  bullheads  (Ic- 
talurus  melas)  to  river  water  was  examined.  Hepat- 
ic microsomal  ethoxyresorufin-O-deethylase  activi- 
ties in  fish  maintained  continuously  in  dechlorinat- 
ed  city  water  were  compared  with  those  in  fish 
exposed  to  river  water  pumped  into  laboratory 
tanks.  Monooxygenase  activity  increased  rapidly 
upon  exposure  to  river  water  and  was  significantly 
elevated  after  3  d  of  exposure.  When  river  water- 
exposed  fish  were  returned  to  dechlorinated  city 
water,  monooxygenase  activity  steadily  returned 
to  pre-exposure  levels.  This  report  includes  two 
studies  using  carp  performed  in  different  years,  and 
a  more  limited  study  using  bullheads.  Carp  cap- 
tured in  an  adjacent  river  that  flowed  into  Milwau- 
kee Harbor  had  high  hepatic  microsomal  ethoxyre- 
sorufin-O-deethylase activity  when  compared  with 
carp  in  the  laboratory  tanks.  Under  these  carefully 
controlled  conditions,  the  occurrence  and  revers- 
ibility of  environmental  induction  of  monooxygen- 
ase activity  were  clearly  demonstrated.  (Author's 
abstract) 
W88-06929 


DETERMINATION  OF  UPTAKE  RATE  CON- 
STANTS FOR  SIX  ORGANOCHLORINES  IN 
MIDGE  LARVAE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06930 


COMPARISONS  OF  LABORATORY  TOXICITY 
TEST  RESULTS  WITH  RESPONSES  OF  ESTU- 
ARINE  ANIMALS  EXPOSED  TO  FENTHION 
IN  THE  FIELD, 

Environmental  Protection  Agency,  Gulf  Breeze, 
FL.  Gulf  Breeze  Environmental  Research  Lab. 
J.  J.  Clark,  P.  W.  Borthwick,  L.  R.  Goodman,  J 
M.  Patrick,  and  J.  C.  Moore. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  2,  p  151-160,  February 
1987.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Population  exposure,  'Toxicity, 
'Fenthion,  'Insecticides,  'Estuarine  environment, 
•Lethal  limit,  'Shrimp,  'Minnows,  'Organic  pesti- 
cides, 'Water  pollution  effects,  Ecological  effects, 
Pulse-exposure  tests,  Crustaceans,  Fish. 

Acute,  lethal  effects  of  fenthion  (an  organophos- 
phate  insecticide)  on  mysids  (Mysidopsis  bahia), 
grass  shrimp  (Palaemonetes  pugio),  pink  shrimp 
(Penaeus  duorarum)  and  sheepshead  minnows  (Cy- 
prinodon  variegatus)  were  determined  in  laborato- 
ry tests  and  after  field  applications.  Exposures  at 
four  field  sites  ranged  from  short-term  exposures 
(12  h  or  less)  of  rapidly  decreasing  fenthion  con- 
centrations to  extended  intervals  (more  than  72  h) 
with  slowly  increasing  or  decreasing  fenthion  con- 
centrations. Laboratory-derived  LC50s  provided  a 
reliable  benchmark  for  predicting  acute,  lethal  ef- 
fects of  fenthion  on  caged  animals  in  the  fields 
when  exposures  persisted  for  24  h  or  more  but 
overestimated  the  toxicity  for  exposures  of  less 
than  24  h.  Laboratory  pulse-exposure,  tests  with 
rapidly  changing  concentrations  for  12  h  were 
predictive  of  the  nonlethal  and  lethal  effects  ob- 
served for  short-term  field  exposures.  (Author's 
abstract) 
W88-06931 


AVOIDANCE  RESPONSES  OF  SCHOOLING 
FATHEAD  MINNOWS  (PIMPEPHALES  PRO- 
MELAS)  TO  A  BLEND  OF  METALS  DURING  A 
9-MONTH  EXPOSURE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 


burg.  Center  for  Environmental  Studies. 
S.  I.  Hartwell,  D.  S.  Cherry,  and  J.  C.  Cairns. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  3,  p  177-187,  March  1987.  4 
fig,  4  tab,  43  ref. 

Descriptors:  'Avoidance  responses,  'Population 
exposure,  'Heavy  metals,  'Minnows,  'Fish  behav- 
ior, 'Animal  behavior,  Motivation,  Contaminants, 
Copper,  Chromium,  Arsenic,  Selenium,  Water  pol- 
lution. 

Avoidance  of  a  blend  of  four  metals  (relative  pro- 
portions: 1.00  copper,  0.54  chromium,  1.85  arsenic, 
0.38  selenium)  was  determined  in  fathead  minnows 
(Pimephales  promelas)  in  a  steep-gradient,  laminar- 
flow  chamber.  Avoidance  responses  were  deter- 
mined seasonally  during  12  months  of  laboratory 
observation  for  unexposed  (control)  and  metals- 
exposed  fish.  Unexposed  fish  avoided  very  low 
concentrations  of  the  blend  (29  micrograms/L 
total  metals).  Fish  exposed  to  98  micrograms/L 
total  metals  preferred  elevated  concentrations 
equal  to  three  times  the  holding  exposure  concen- 
tration (294  micrograms/L  total  metals)  after  3 
months  of  exposure,  mildly  avoided  concentrations 
five  times  the  holding  exposure  concentration  (490 
micrograms/L  total  metals)  after  6  months  of  ex- 
posure and  were  not  responsive  to  concentrations 
approaching  ten  times  the  holding  exposure  level 
(980  micrograms/L  total  metals)  after  9  months  of 
exposure.  Activity,  as  measured  by  movements  per 
unit  time  in  the  avoidance  tests,  was  not  affected 
by  long-term  exposure  or  during  testing.  (See  also 
W88-06934)  (Author's  abstract) 
W88-06933 


FIELD  VALIDATION  OF  AVOIDANCE  OF 
ELEVATED  METALS  BY  FATHEAD  MIN- 
NOWS (PIMEPHALES  PROMELAS)  FOLLOW- 
ING IN  SITU  ACCLIMATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
S.  I.  Hartwell,  D.  S.  Cherry,  and  J.  C.  Cairns  Jr. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  3,  p  189-200,  March  1987.  5 
fig,  5  tab,  29  ref. 

Descriptors:  'Population  exposure,  'Avoidance  re- 
sponses, 'Heavy  metals,  'Arsenic,  'Minnows, 
'Fish  behavior,  'Animal  behavior,  Motivation, 
Raw  water,  Copper,  Chromium,  'Selenium,  Water 
pollution. 

Avoidance  of  a  blend  of  four  metals  (relative  pro- 
portions: 1.00  copper,  0.54  chromium,  1.85  arsenic, 
0.38  selenium)  was  determined  in  school  of  fathead 
minnows  (Pimephales  Promelas)  in  an  artificial 
stream  supplied  with  raw  river  water  and  in  a 
natural  stream.  Control  (unexposed)  fish  were 
tested  in  spring  in  the  artificial  stream  and  during 
summer  in  the  artificial  stream  and  a  natural 
stream.  Fish  exposed  continuously  for  3  months  to 
the  blend  of  the  four  metals  (90  micrograms/L 
total  metals)  in  river  water  were  tested  during 
summer  in  the  artificial  and  natural  streams.  Con- 
trol fish  avoided  71.1  and  34.4  micrograms/L  total 
metals  in  the  artificial  stream  in  spring  and 
summer,  respectively,  and  73.5  micrograms/L  in 
the  natural  stream.  Exposed  fish  did  not  respond  to 
metal  blends  as  high  as  1,470  or  2,940  micrograms/ 
L  in  the  artificial  and  natural  streams,  respectively. 
Water  hardness,  turbidity  and  physical  setting  are 
implicated  as  possible  causative  factors  in  differ- 
ences among  control  fish.  Results  are  compared 
with  those  of  previously  report  laboratory  studies 
and  the  effects  of  pollution  observed  in  the  New 
River,  Virginia  (See  also  W88-06933)  (Author's 
abstract) 
W88-06934 


EFFECTS  OF  CHRONIC  EXPOSURE  TO 
ACIDIFIED  WATER  ON  CHEMORECEPTION 
OF  FEEDING  STIMULI  IN  FATHEAD  MIN- 
NOWS (PIMEPHALES  PROMELAS):  MECHA- 
NISMS AND  ECOLOGICAL  IMPLICATIONS, 
Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Biology. 
A.  D.  Lemly,  and  R.  J.  F.  Smith. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  3,  p  225-238,  March  1987.  2 
fig,  4  tab,  53  ref. 


Descriptors:  'Water  pollution  effects,  'Acid  rain 
effects,  'Animal  behavior,  'Acid  rain,  'Population 
exposure,  'Minnows,  'Acidic  water,  'Hydrogen 
ion  concentration,  'Fish  behavior,  'Computers, 
•Feeding  rates,  'Motivation,  Statistical  analyses, 
Bioassay. 

A  computer-automated  behavioral  assay  was  used 
to  assess  the  effects  of  reduced  ambient  pH  on  the 
response  of  fathead  minnows  to  chemical  feeding 
stimuli.  The  testing  system  quantified  eight  behav- 
ioral parameters  based  on  the  activity  level  of 
individual  fish  before  and  after  exposure  to  a 
single-pulse  dose  of  a  feeding  stimulus  -  a  tissue 
culture  medium  (1  ml;  Eagle  minimum  essential 
medium  with  Earl's  salts  and  L-glutamine)  -  in- 
jected into  the  water  circulation.  Twenty-five 
adult  minnows  were  tested  after  exposure  to  one  of 
five  pH  levels:  8.0  (control),  7.0,  6.5,  6.0  and  5.5. 
Complete  elimination  of  the  feeding  response  oc- 
curred at  pH  =  6  and  lower;  responses  at  higher 
pH  levels  were  not  statistically  different  from 
those  in  the  controls.  Differences  in  water  hardness 
(<  10  mg/L  CaC03  versus  >  160  mg/L  CaC03) 
and  duration  of  exposure  (72  h  versus  30  d)  had  no 
influence  on  the  pattern  or  degree  of  the  pH  ef- 
fects. Scanning  electron  microscopy  revealed  no 
pathological  or  gross  morphological  correlates  of 
the  behavioral  changes.  To  test  for  possible  recov- 
ery, minnows  that  did  not  respond  at  pH  =  6  were 
placed  in  water  of  control  pH  (8.0)  for  24  h  and 
then  rested  again;  a  statistically  significant  response 
to  the  feeding  stimulus  was  restored.  These  results 
indicate  that  acute  and  chronic  sublethal  levels  of 
acidification  caused  a  reversible  impairment  of 
chemoreception  and  that  the  impairment  can  occur 
at  a  relatively  high  pH.  The  toxic  effect  probably 
involves  mechanical  and  chemical  inhibition  of 
receptor  cells  in  the  olfactory  and  gustatory  epith- 
elia  rather  than  actual  destruction  of  chemosensory 
tissue.  In  nature,  reduction  of  pH  to  approximately 
6.0  could  impair  feeding  behavior  and  reduce  food 
intake,  fecundity  and  long-term  survival  of  fathead 
minnow  populations.  The  present  results  corre- 
spond well  with  environmental  studies  that  show 
that  fathead  minnows  are  eliminated  from  natural 
waters  when  the  pH  levels  reach  5.8  to  6.0.  (Au- 
thor's abstract) 
W88-06935 


PCB  AVAILABILITY  ASSESSMENT  OF  RIVER 
DREDGING  USING  CAGED  CLAMS  AND 
FISH, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-06938 


ACCLIMATION  TO  CADMIUM  TOXICITY  BY 
WHITE  SUCKERS:  CADMIUM  BINDING  CA- 
PACITY AND  METAL  DISTRIBUTION  IN 
GILL  AND  LIVER  CYTOSOL, 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
J.  F.  Klaverkamp,  and  D.  A.  Duncan. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  275-289,  April  1987.  6 
fig,  2  tab,  50  ref. 

Descriptors:  'Population  exposure,  'Heavy  metals, 
'Cadmium,  'Toxicity,  'Contaminants,  'Lethal 
limit,  'Acclimatization,  'Fish,  Mercury,  Zinc,  Me- 
tabolism, Enzymes,  Sucker,  Metallothionein, 
Liver,  Cytosol,  Bioaccumulation.  Bioassay. 

Juvenile  white  suckers  (Catostomus  commersoni) 
were  exposed  for  one  week  to  Cd,  Zn  or  Hg  at 
concentrations  previously  reported  to  produce  ac- 
climation to  levels  of  Cd  that  would  normally 
induce  lethality.  Cytosolic  fractions  from  liver  and 
gill  filaments  were  analyzed  for  their  capacity  to 
bind  Cd  109  and  for  distribution  of  Cu,  Zn,  Cd  and 
Hg.  Binding  of  Cdl09  was  increased  in  the  cytoso- 
lic fraction  (peak  II),  which  would  contain  metal- 
lothionein (MTN)  from  liver  of  Cd-exposed  and 
Zn-exposed  fish,  and  from  gill  of  Hg-exposed  and 
Zn-exposed  fish.  This  binding  was  also  increased  in 
the  low  molecular  weight  fraction  (peak  III), 
which  would  contain  glutathione,  from  liver  cyto- 
sol of  all  metal-exposed  fish  and  gill  cytosol  of  Cd- 
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exposed  fish.  Increases  in  Cdl09  binding  in  peaks 
II  and  III  were  accompanied  by  decreases  in 
Cdl09  binding  in  high  molecular  weight  fractions 
(peak  I)  containing  enzymes  from  liver  cytosol  of 
all  metal-exposed  suckers  and  gill  cytosol  of  Cd- 
exposed  fish.  Exposures  to  Cd,  Zn  or  Hg  produced 
relative  increases  in  their  respective  concentrations 
in  peaks  I  and  II,  which  corresponded  to  the  order 
of  potency  (Hg>Cd>>Zn)  for  inducing  acclima- 
tion to  Cd  toxicity.  Concentrations  of  Zn,  Cu,  Cd 
and  Hg  in  peak  II  were  used  to  provide  crude 
estimates  of  MTN  concentrations.  Values  of  314 
and  33  micrograms  MTN/g  tissue  were  obtained 
for  liver  and  gill,  respectively,  from  non-exposed 
fish.  Hg,  the  most  potent  inducer  of  acclimation  to 
Cd  toxicity,  was  the  only  metal  that  produced 
increased  MTN  concentrations  and  no  increase  in 
gill  MTN.  Further  research  that  is  required  to 
understand  the  more  complex  relationships  be- 
tween acclimation  to  Cd  toxicity  and  cytosolic 
metal-binding  proteins  is  discussed.  (Author's  ab- 
stract) 
W88-06939 


INDUSTRIAL  HALIDE  WASTES  CAUSE 
ACUTE  MORTALITY  OF  SNOW  GEESE  IN 
OKLAHOMA, 

U.S.  Fish  and  Wildlife  Service,  Ecological  Serv- 
ices, Tulsa,  Oklahoma  74127. 
J.  K.  Andreasen,  and  R.  K.  Stroud. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  291-293,  April  1987.  1 
tab,  5  ref. 

Descriptors:  *Waterfowl,  *Water  pollution  effects, 
"Halides,  "Lethal  limits,  "Contaminants,  "Popula- 
tion exposure,  "Toxicity,  "Fluoride,  Morbidity, 
Tissue  analysis,  Mortality. 

An  examination  of  97  dead  migratory  waterfowl 
collected  at  an  industrial  facility  showed  that  the 
birds  had  had  severe  gastric  and  intestinal  hemor- 
rhaging. Water  samples  taken  at  on-site  waste  la- 
goons contained  6,750  mg/L  fluoride,  4,500  mg/L 
bromine  and  1,500  mg/L  boron.  Brain  and  liver 
tissues  contained  high  levels  of  fluoride,  as  com- 
pared with  tissues  of  birds  collected  at  a  control 
site.  From  the  necropsy  results,  the  high  concen- 
tration of  fluoride  in  the  water  samples  and  the 
elevated  tissue  residues,  it  is  concluded  that  the 
birds  died  from  the  acute  fluoride  poisoning.  (Au- 
thor's abstract) 
W88-06940 


USE  OF  RESPIRATORY-CARDIOVASCULAR 
RESPONSES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  IDENTIFYING  ACUTE  TOX- 
ICITY SYNDROME  IN  FISH:  PART  1.  PEN- 
TACHLOROPHENOL,  2,4-DINITROPHENOL, 
TRICAINE  METHANESULFONATE  AND  1- 
OCTANOL, 

Environmental  Research  Lab.,  Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06941 


USE  OF  RESPIRATORY-CARDIOVASCULAR 
RESPONSES  OF  RAINBOW  TROUT  (SALMO 
GAIRDNERI)  IN  IDENTIFYING  ACUTE  TOX- 
ICITY SYDROMES  IN  FISH:  PART  2.  MALA- 
THION,  CARBARYL,  ACROLEIN  AND  BENZ- 
ALDEHYDE, 

Environmental  Research  Lab.,  Duluth,  MN. 
J.  M.  McKim,  P.  K.  Schmieder,  G.  J.  Niemi,  R.  W. 
Carlson,  and  T.  R.  Henry. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  313-328,  April  1987.  6 
fig,  5  tab,  51  ref. 

Descriptors:  "Trout,  "Fish  physiology,  "Respira- 
tion, "Pesticides,  "Animal  diseases,  "Toxicity, 
•Water  pollution  effects,  "Organic  compounds, 
'Population  exposure,  Uncouplers,  Morbidity, 
Oxygen  uptake,  Metabolism,  Fish,  Model  studies, 
Irritants,  Biological  membranes,  Narrotics,  Statis- 
tics. 

An  in  vivo  fish  model  was  used  to  monitor  the 
respiratory-cardiovascular  responses  of  individual 
trout  exposed  to  acutely  toxic  aqueous  concentra- 
tions of  two  acetylcholinesterase  (AChE)  inhibi- 


tors, malathion  and  carbaryl,  and  two  mucous 
membrane  irritants,  acrolein  and  benzaldehyde. 
The  most  striking  changes  in  respiratory-cardiova- 
cular  physiology  noted  on  malathion  and  carbaryl 
exposures  were  immediate  decreases  in  oxygen  uti- 
lization (U)  and  heart  rate  (HR).  Ventilation 
volume  (V  sub  G)  increased  to  compensate  for  the 
lower  U,  but  not  enough  to  increase  oxygen  con- 
sumption (V02).  Blood  responses  in  carbaryl-ex- 
posed  trout  differed  from  those  in  the  malathion 
group;  there  were  increased  hematocrit  (Hct)  and 
hemoglobin  (Hb)  values  along  with  an  extensive 
drop  in  arterial  pH  (pHa)  and  total  arterial  carbon 
dioxide  (TaC02).  A  steady  increase  in  cough  rate 
(CR)  was  recorded  for  fish  exposed  to  both  chemi- 
cals. A  moderate  to  low  increase  in  V  sub  G  and 
V02  was  followed  at  50  to  60%  survival  time  by 
sudden  decreases  in  V  sub  G  and  V02  until  death. 
Ventilation  rate  (VR),  U  and  HR  showed  a  steady 
downward  trend  over  the  entire  survival  period. 
After  the  midpoint  in  survival  time,  total  arterial 
oxygen  (Ta02),  TaC02  and  pH  all  decreased, 
while  Hct  increased  steadily.  Individual  principal 
components  analyses  of  the  responses  of  fish  ex- 
posed to  the  four  chemicals  showed  that  the  varia- 
bles were  highly  correlated  and  that  the  first  two 
principal  components  explained  55  to  70%  of  the 
variation  in  the  18  parameters  analyzed.  Sets  of 
toxic  responses  were  developed  to  describe  two 
new  fish  acute  toxicity  syndromes  (FATS),  one  for 
AChE  inhibitors  and  one  for  respiratory  irritants. 
Of  the  18  responses  used  in  a  discriminant  function 
analysis,  CR,  V02,  Ta02,  pHa  and  U  were  the 
best  discriminators  in  predicting  the  correct  FATS 
for  each  fish.  (See  also  W88-06941)  (Author's  ab- 
stract) 
W88-06942 


ROOT  ELONGATION  METHOD  FOR  TOXICI- 
TY TESTING  OF  ORGANIC  AND  INORGANIC 
POLLUTANTS, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-06947 


D-2-ETHYLHEXYLPHTHLALATE  INHIBITS 
THE  HATCHING  OF  FROG  EGGS  AND  IS 
BIOACCUMULATED  BY  TADPOLES, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

P.  Larson,  and  A.  Thuren. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  6,  No.  6,  p  417-422,  June  1987.  4 

fig,  1  tab,  24  ref. 

Descriptors:  "Hatching,  ■  Phthalates,  "Eggs, 
"Frogs,  "Bioaccumulation,  "Water  pollution  ef- 
fects, Population  exposure,  Bottom  sediments, 
Uptake  rates,  Tadpoles,  Esters,  Amphibians,  Or- 
ganic compounds. 

Frog  eggs  were  exposed  to  di-2-ethylhexylphtha- 
late  (DEHP)  10  to  800  microgram/gm  sediment) 
added  to  the  sediment  in  laboratory  model  systems. 
The  number  of  successful  hatchings  decreased  as 
the  DEHP  concentration  was  increased.  In  tad- 
poles, the  uptake  was  concentration-dependent. 
The  phthalate  ester  was  transported  from  the  sedi- 
ment to  the  water,  and  the  extent  of  the  transport 
was  governed  by  levels  of  DEHP  in  the  sediment. 
The  results  show  that  the  reproduction  of  frogs 
may  be  negatively  affected  in  aquatic  environments 
polluted  with  phthalates.  (Author's  abstract) 
W  8  8-06948 


REPRODUCTION  OF  MALLARDS  FED  SELE- 
NIUM, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
G.  H.  Heinz,  D.  J.  Hoffman,  A.  J.  Krynitsky,  and 
D.  M.  G.  Weller. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  6,  p  423-433,  June  1987.  1 
fig,  8  tab,  33  ref. 

Descriptors:  "Hatching,  "Bioaccumulation,  "Sele- 
nium, "Ducks,  "Population  exposure,  "Water  pol- 
lution effects,  Morbidity,  Mortality,  Diet,  Dose- 
response  relationships,  Toxicity. 

Mallards  (Anas  platyrhynchos)  were  fed  diets  con- 
taining 1,  5,  10.  25  or  100  ppm  selenium  as  sodium 


selenite,  a  diet  containing  10  ppm  selenium  as 
seleno-DL-methionine  or  a  control  diet,  to  deter- 
mine whether  environmentally  realistic  dietary 
levels  of  selenium  affected  the  condition  of  or 
reproduction  in  mallards.  There  were  no  effects  of 
1,  5,  or  10  ppm  selenium  as  sodium  selenite  on 
either  weight  or  survival  of  adults  or  on  reproduc- 
tive success,  and  there  did  not  appear  to  be  a  dose- 
response  relationship  at  these  lower  levels.  The  100 
ppm  selenium  diet  killed  11  of  12  adults;  one  adult 
male  fed  25  ppm  selenium  died.  Selenium  at  25  and 
100  ppm  caused  weight  loss  in  adults.  Females  fed 
25  ppm  selenium  took  longer  to  begin  laying  eggs 
and  intervals  between  eggs  were  longer  than  in 
females  in  other  treatment  groups.  Hatching  suc- 
cess appeared  to  be  reduced  in  birds  fed  10  ppm 
selenium  as  selenomethionine,  but  the  reduction 
was  not  statistically  significant.  The  survival  of 
ducklings  and  the  mean  number  of  21-d-old  duck- 
lings produced  per  female  were  reduced  in  the  25 
ppm  selenium  as  sodium  selenite  group  and  the  10 
ppm  selenium  as  selenomethionine  group.  Egg 
weights  were  not  affected  by  any  selenium  treat- 
ment, but  25  ppm  selenium  lowered  the  Ratcliffe 
Index.  Duckling  weights  at  hatching  and  at  21  d  of 
age  were  reduced  28  and  36%,  respectively,  in 
birds  fed  25  ppm  selenium,  as  compared  with  con- 
trols. Body  weights  measured  on  day  21  were 
lower  for  ducklings  fed  10  ppm  selenium  as  seleno- 
methionine than  in  some  other  groups.  Selenium  in 
concentrations  of  10  and  25  ppm  as  sodium  selenite 
caused  mainly  embryotoxic  effects,  whereas  10 
ppm  as  selenomethionine  was  more  teratogenic, 
causing  hydrocephaly,  bill  defects,  eye  defects 
((microphthalmia  and  anophthalmia)  and  foot  and 
toe  defects,  including  ectrodactyly.  Selenometh- 
ionine was  much  more  readily  taken  up  by  mal- 
lards and  passed  into  their  eggs  than  was  sodium 
selenite,  and  a  greater  proportion  of  the  selenium 
in  the  eggs  ended  up  in  the  white  when  seleno- 
methionine was  fed.  Adult  males  accumulated 
more  selenium  than  did  females,  probably  because 
of  the  females'  ability  to  eliminate  selenium  in  their 
eggs.  (Author's  abstract) 
W  8  8-06949 


PREDICTIVE  MODELS  FOR  PHOTOIN- 
DUCED  ACUTE  TOXICITY  OF  POLYCYCLIC 
AROMATIC  HYDROCARBONS  TO  DAPHNIA 
MAGNA,  STRAUSS  (CLADOCERA,  CRUSTA- 
CEA), 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
J.  L.  Newsted,  and  J.  P.  Giesy. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  6,  p  445-461,  June  1987.  5 
fig,  8  tab,  49  ref.  National  Sea  Grant  College 
Program  Grant  No.  NA  85AA-D-SG045. 

Descriptors:  "Hydrocarbons,  "Model  studies, 
"Daphnia,  "Toxicity,  "Population  exposure, 
"Water  pollution  effects,  Model  studies,  Photophy- 
sics,  Mortality,  Statistical  analysis,  Regression 
analysis,  Correlation  coefficient. 

The  photodynamic,  acute  toxicities  of  20  polycy- 
clic  aromatic  hydrocarbons  (PAHs)  to  Daphnia 
magna  were  predicted  by  photophysical  and  phy- 
siochemical  parameters.  The  photophysical  param- 
eters considered  were  lowest  singlet  energy, 
lowest  triplet  energy,  singlet-triplet  splitting 
energy  and  phosphorescence  lifetime.  The  physio- 
chemical  parameters  were  first-  and  second-order 
connectivity  indices  and  log  P  values.  D.  magna 
were  exposed  to  aqueous  solutions  of  each  PAH 
such  that  equimolar  concentrations  in  D.  magna 
were  achieved.  The  organisms  and  the  PAHs  were 
than  exposed  to  120  microwatts/square  cm  UV-A 
and  25  microwatts/square  cm  UV-B  light.  Mortali- 
ty times  (min)  were  recorded  and  the  results  re- 
ported as  median  lethal  time  (LT50).  Potency  fac- 
tors were  calculated  and  used  to  rank  the  PAHs  in 
terms  of  relative  photodynamic  toxicity.  Some  sta- 
tistically relevant  correlations  between  individual 
physical  paramters  and  toxicity  were  observed. 
Linear,  multiple  regression  models  were  poor  pre- 
dictors of  photoinduced  PAH  toxicity.  A  curve- 
linear  model  was  developed  to  predict  photoin- 
duced toxicity  from  triplet  energy.  Goodness-of-fit 
chi-square  tests  were  performed  and  demonstrated 
that  triplet  energy  was  an  effective  predictor  both 
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of  observed  LT50  and  of  LT50  values  adjusted  to 
a  constant  PAH  concentration.  Toxicity  data  were 
also  analyzed  using  discriminant  functional  analy- 
sis. A  stepwise,  canonical  correlation  parameter 
selection  method  separated  the  PAHs  into  three 
toxic  categories  by  using  triplet  energy  and  phos- 
phorescence lifetime  as  variables.  This  model, 
which  classifies  PAHs  as  very  toxic,  moderately 
toxic  or  non-toxic,  was  100%  accurate  when  the 
model  developed  from  one  set  of  PAHs  was  tested 
with  a  different  set.  (Author's  abstract) 
W88-06950 

EFFECT  OF  SUSPENDED  SOLIDS  AND  NATU- 
RALLY OCCURRING  DISSOLVED  ORGANICS 
IN  REDUCING  THE  ACUTE  TOXICITIES  OF 
CATIONIC  POLYELECTROLYTES  TO 
AQUATIC  ORGANISMS, 

Petrolite     Corporation,     Environmental     Studies 
Group,  St.  Louis,  Missouri  63119. 
G.  A.  Cary,  J.  A.  McMahon,  and  W.  J.  Kuc. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  6,  No.  6,  p  469-474,  June  1987.  1 
fig,  5  tab,  13  ref. 

Descriptors:  'Suspended  solids,  *Dissolved  solids, 
♦Toxicity,  *Water  pollution  effects,  *Minnows, 
•Daphnia,  Cations,  Water  treatment,  Polymers, 
Aquatic  populations,  Dose-response  relationships. 

Cationic  polyelectrolytes  comprise  a  large  group 
of  chemicals  designed  to  react  with  and  flocculate 
suspended  solids.  Their  primary  use  is  as  water 
clarification  aids  in  the  removal  of  suspended 
solids  from  water  supplies  and  from  industrial  and 
domestic  effluents  entering  receiving  waters.  Many 
of  these  water-soluble  macromolecules  exhibit  an 
acute  toxicity  to  aquatic  organisms  of  less  than  1 .0 
mg/L.  The  interaction  of  residual  amounts  of  these 
polymers  in  receiving  waters  is  unclear.  The  ef- 
fects of  suspended  solids  (bentonite,  illite,  kaolin 
and  silica)  and  of  dissolved  organic  carbon  com- 
pounds (humic,  fulvic  and  tannic  acids,  lignin  and 
lignosite)  on  the  acute  toxicities  of  four  cationic 
water  clarification  aids  to  the  fathead  minnow 
(Pimephales  promelas)  and  a  cladoceran  (Daphnia 
magna)  were  determined.  Bentonite  and  all  of  the 
dissolved  organic  carbon  compounds  reduced  the 
toxicities  of  the  polymers  by  one  to  two  orders  of 
magnitude.  The  remaining  suspended  solids  had  a 
lesser  effect  in  reducing  toxicity.  (Author's  ab- 
stract) 
W88-06951 


ably  obscured  by  recolonization  of  the  packs  by 
invertebrate  drift.  Bioassays  were  conducted  using 
two  shredder  macroinvertebrates  (Tipula  abdomin- 
alis  and  Platycentropus  radiatus)  to  compare 
growth  and  mortality  when  they  were  fed  untreat- 
ed and  Dimilin-treated  tulip  poplar  leaves.  Mortali- 
ty was  significantly  higher  and  growth  significant- 
ly lower  in  the  shredders  fed  Dimilin-treated 
leaves.  (Author's  abstract) 
W88-06955 

TOXICOKINETICS  OF  CHLOROBENZENES 
IN  FISH, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
G.  Van  Hoogen,  and  A.  Opperhuizen. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  7,  No.  3,  p  213-219,  March  1988.  2 
fig,  2  tab,  20  ref. 

Descriptors:  'Toxicity,  *Pesticide  toxicity,  *Lethal 
limits,  *Guppies,  'Water  pollution  effects,  'Poly- 
chlorinated  biphenyls,  Organic  compounds,  Mor- 
tality, Mathematical  models,  Biological  magnifica- 
tion. 

In  acute  toxicity  tests  with  guppies  (Poecilia  reti- 
culata), lethal  effects  were  found  for  1,2,3-tri, 
1,2,3,4-tetra-,  and  pentachlorobenzene  if  the  con- 
centrations in  the  fish  approached  2.0  to  2.5  micro- 
mol/g  fish.  The  lethal  concentrations  were  equal 
for  the  three  test  compounds  and  were  independ- 
ent of  the  exposure  conditions.  The  lethal  concen- 
trations of  chlorobenzene  in  guppies  were  equal  to 
those  previously  found  for  polychlorinated  biphen- 
yls in  goldfish  but  approximately  two  times  higher 
than  those  found  for  chlorinated  phenols  in  gold- 
fish. Combinations  of  the  exposure  times  and  expo- 
sure concentrations  causing  mortality  can  be  de- 
scribed and  readily  predicted  with  a  first-order 
bioconcentration  model.  (Author's  abstract) 
W88-06959 


EFFECTS  OF  DIMILIN(RT)  ON  FRESHWATER 
LITTER  DECOMPOSITION, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

M.  C.  Swift,  R.  A.  Smucker,  and  K.  W.  Cummins. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  7,  No.  2,  p  161-166,  February 
1988.  4  fig,  1  tab,  22  ref.  U.S.  DOE  Grant  No.  DE- 
FG-05-85ER60301,  Maryland  Dept.  of  Agriculture 
Grant  No.  MDA-541-FY86. 

Descriptors:  'Water  pollution  sources,  'Detritus, 
♦Pesticides,  'Litter,  'Chemical  properties,  'Water 
pollution  effects,  'Bottom  sediments,  'Biodegrada- 
tion,  Leaching,  Biomass,  Macroinvertebrates, 
Aquatic  animals,  Decomposition,  Mortality,  Bioas- 
say. 

The  pesticide  Dimilin(RT)  (diflubenzuron)  is 
widely  used  on  forests  in  Maryland  to  control 
gypsy  moths,  and  it  may  enter  streams  via  leaf 
litter.  The  effects  of  Dimilin  on  stream  leaf  litter 
processing  were  measured  using  artificial  leaf 
packs  treated  with  the  pesticide.  Over  the  entire 
study  period  (464  degree  days)  the  Dimilin-treated 
packs  were  processed  more  rapidly  than  control 
packs.  There  was  a  continuous  loss  of  Dimilin  from 
the  packs,  apparently  due  to  leaching.  Both  Dimi- 
lin-treated and  control  packs  were  quickly  colo- 
nized by  macroinvertebrates  and  the  maximum 
total  macroinvertebrate  biomass  occurred  when 
about  50%  of  the  leaf-pack  biomass  remained.  The 
macroinvertebrate  community  in  the  leaf  packs 
was  typical  for  western  Maryland.  There  was  little 
difference  in  the  macroinvertebrate  communities 
on  the  Dimilin-treated  and  the  control  packs;  any 
possible  differences  between  treatments  were  prob- 


DETERMINATION  OF  DOSE-TIME-RE- 
SPONSE RELATIONSHIPS  FROM  LONG- 
TERM  ACUTE  TOXICITY  TEST  DATA, 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06960 

MUTAGENIC  AND  CLASTOGENIC  PROPER- 
TIES OF  3-CHLORO-4-(DICHLOROMETHYD- 
5-HYDROXY-2(5H)-FURANONE:  A  POTENT 
BACTERIAL  MUTAGEN  IN  DRINKING 
WATER, 

Toxicology  and  Microbiology  Division,  Health  Ef- 
fects Research  Laboratory,  U.S.  Environmental 
Protection  Agency,  Cincinnati,  Ohio. 
J.  R.  Meier,  W.  F.  Blazak,  and  R.  B.  Knohl. 
Environmental  and  Molecular  Mutagenesis,  Vol. 
10,  No.  4,  p  411-424,  1987.  4  fig,  5  tab,  19  ref. 
Cooperative  agreement  CR-8 12579. 

Descriptors:  'Chlorination,  'Mutagenicity, 
'Drinking  water,  'Toxicity,  'Hydrogen  ion  con- 
centration, 'Water  pollution  effects,  Hamsters, 
Morbidity,  Organic  compounds,  Polychlorinated 
biphenals,  Dose-response  relationships,  Population 
exposure,  Microbiological  studies. 

3-Chloro-4-(dichloromethyl)-5-hydroxy-2(5H)- 
furanone  (MX)  was  found  to  be  a  direct-acting 
mutagen  in  the  Ames  test  for  strains  TA1535, 
TA1538,  TA92,  TA97,  TA98,  TA100  and  TA102. 
The  highest  mutagenic  response  (approx.  13,000 
revertants/nmol)  was  seen  in  strain  TA100.  The 
TA100  response  was  six-  to  tenfold  higher  than  in 
TA98,  TA97,  and  TA102,  and  100-  to  500-fold 
higher  than  in  TA1535,  TA92,  and  TA1538.  The 
addition  of  a  9,000  x  g  supernatant  fraction  (S-9) 
from  livers  of  polychlorinated  biphenyl-treated 
rats,  along  with  cofactors  for  NADPH  generation, 
resulted  in  a  90%  reduction  in  the  TA100  mutage- 
nicity. MX  induced  chromosomal  aberrations  in 
Chinese  hamster  ovary  cells  after  6-8  hr  exposure 
without  S-9  at  a  dose  as  low  as  4  microgram/ml, 
and  after  2  hr  exposure  with  S-9  at  a  dose  of  75 
microgram/ml.  The  oral  dose  of  MX  lethal  to  50% 
(LD50)  in  Swiss-Webster  mice  was  determined  to 


be  128  mg/kg.  MX  did  not  induce  micronuclei  in 
mouse  bone  marrow  when  administered  by  oral 
gavage  at  doses  up  to  70%  of  the  LD50.  (Author's 
abstract) 
W88-06964 


RELATIVE  CANCER  RISKS  OF  CHEMICAL 
CONTAMINANTS  IN  THE  GREAT  LAKES, 

K.  M.  Bro,  W.  C.  Sonzogni,  and  M.  E.  Hanson. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  4,  p  495-505.  August  1987.  3  fig,  2  fig,  31  ref. 
NOAA  grant  NA84AA-D-00065,  project  E/E-l, 
NOAA  grant  NA83AA-D-0069. 

Descriptors:  'Risk  assessment,  'Toxins,  'Great 
Lakes,  'Water  pollution  effects,  'Drinking  water, 
'Public  health,  'Carcinogens,  Potable  water, 
Lakes,  Fish. 

The  drinking  of  water  or  eating  of  fish  from  the 
Great  Lakes  constitutes  the  consumption  of  poten- 
tially carcinogenic  chemicals.  The  importance  of 
putting  into  perspective  the  risks  these  contami- 
nants pose  is  discussed.  Based  on  recent  measure- 
ments of  carcinogens  in  Great  Lakes  fish  and 
water,  calculations  of  lifetime  risks  of  cancer  indi- 
cate that  consumers  of  sport  fish  face  cancer  risks 
from  Great  Lakes  contaminants  that  are  several 
orders  of  magnitude  higher  than  the  risks  posed  by 
drinking  Great  Lakes  water.  But  drinking  urban 
groundwater  and  breathing  urban  air  may  be  as 
hazardous  as  frequent  consumption  of  sport  fish 
from  the  Great  Lakes.  It  Making  such  comparisons 
is  difficult  because  of  variation  in  types  and  quality 
of  information  available  and  in  the  methods  for 
estimating  risk.  It  is  concluded  that  much  uncer- 
tainty pervades  the  risk  assessment  process  in  such 
areas  as  estimating  carcinogenic  potency  and 
human  exposure  to  contaminants,  and  that  if  risk 
assessment  is  to  be  made  more  useful,  it  is  impor- 
tant to  quantify  this  uncertainty.  (Author's  ab- 
stract) 
W88-06966 

MICROCOSM  STUDY  OF  NITROGEN  UTILI- 
ZATION IN  THE  GREAT  SALT  LAKE,  UTAH, 

Utah  State  Univ.,  Logan. 
F.  J.  Post,  and  J.  C.  Stube. 

Hydrobiologia  HYDRB8,  Vol.  158,  p  89-100,  Jan- 
uary 1988.  5  fig,  7  tab,  33  ref.  Office  of  Water 
Research  Technology  (A-024-UTAH). 

Descriptors:  'Great  Salt  Lake,  'Nitrogen,  'Bacte- 
rial growth,  'Limnology,  'Nitrification,  'Lake 
sediments,  Bacterial  physiology,  Algae,  Lakes,  Ni- 
trates, Ammonia,  Urea,  Glutamic  acid. 

Microcosms  were  used  to  study  the  effects  of  two 
inorganic  nitrogen  sources  (ammonia  and  nitrate 
and  two  organic  nitrogen  sources  (urea  and  glu- 
tamic acid)  on  the  growth  of  algae  and  bacteria 
found  in  the  Great  Salt  Lake,  Utah.  Ammonia, 
nitrate  and  urea  stimulated  bacterial  growth  indi- 
rectly through  increased  algal  production  of  un- 
known organic  substances.  Glutamic  acid,  repre- 
senting readily  available  organic  carbon  and  nitro- 
gen, stimulated  the  bacteria  directly.  No  nitrifica- 
tion was  observed  in  the  microcosms  although 
nitrite  was  found  when  the  microcosms  were  sup- 
plemented with  nitrate.  Lake  sediment  contained  a 
number  of  anaerobic  bacteria  producing  hydrogen 
sulfide,  methane  and  other  gases.  Production  of 
these  gases  was  stimulated  in  the  columns  with 
high  algal  and  bacterial  activity.  (Author's  ab- 
stract) 
W88-06979 

TEMPORAL  AND  GEOGRAPHICAL  DISTRI- 
BUTIONS OF  EPILITHIC  SODIUM  DODECYL 
SULFATE-DEGRADING  BACTERIA  IN  A  POL- 
LUTED SOUTH  WALES  RIVER, 

University  Coll.,  Cardiff  (Wales).   Dept.  of  Bio- 
chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
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INFLUENCE  OF  PH  ON  MICROBIAL  HY- 
DROGEN METABOLISM  IN  DIVERSE  SEDI- 
MENTARY ECOSYSTEMS, 

Wisconsin  Univ.,  Madison.  Dept.  of  Bacteriology. 
S.  Goodwin,  R.  Conrad,  and  J.  G.  Zeikus. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  2,  p  590-593,  February 
1988.  1  fig,  2  tab,  20  ref.  DOE  Grant  DE-FG02- 
85ER13376. 

Descriptors:  'Eutrophication,  *Lake  sediments, 
•Acid  rain  effects,  'Limnology,  'Hydrogen  ion 
concentration,  'Kinetics,  'Anaerobic  conditions, 
'Microbial  degradation,  'Biodegradation,  Turnov- 
er rate,  Trophic  level,  Microorganisms,  Microbio- 
logical studies,  Ecosystems,  Sediments,  Water  pol- 
lution effects. 

Hydrogen  transformation  kinetic  parameters  were 
measured  in  lake  sediments  from  anaerobic  systems 
covering  a  wide  range  of  environmental  pH  values 
to  assess  the  influence  of  pH  on  hydrogen  metabo- 
lism. The  concentrations  of  dissolved  hydrogen 
were  measured  and  hydrogen  transformation  kinet- 
ics of  the  sediments  were  monitored  in  the  labora- 
tory by  monitoring  hydrogen  consumption 
progress  curves.  The  hydrogen  turnover  rate  con- 
stants (k  sub  t)  decreased  directly  as  a  function  of 
decreasing  sediment  pH,  and  the  maximum  hydro- 
gen uptake  velocities  (V  sub  max)  varied  as  a 
function  of  pH  within  each  of  the  trophic  states. 
Conversely,  the  half-saturation  concentrations  (K 
sub  m)  were  independent  of  pH.  The  steady-state 
hydrogen  concentrations  were  at  least  2  orders  of 
magnitude  lower  than  the  half-saturation  constants 
for  hydrogen  uptake.  Dissolved  hydrogen  concen- 
trations were  at  least  fivefold  higher  in  sediments 
from  eutrophic  lakes  than  from  oligotrophic  and 
dystrophic  lakes.  The  rates  of  hydrogen  produc- 
tion determined  from  the  assumption  of  steady 
state  decreased  with  sediment  pH.  These  data  indi- 
cate that  progressively  lower  pH  values  inhibit 
microbial  hydrogen-producing  and  -consuming 
processes  within  sedimentary  ecosystems.  (Au- 
thor's abstract) 
W88-07015 


HAZARD  ASSESSMENT  OF  CHEMICALLY 
DISPERSED  OIL  SPILLS  AND  SEABIRDS, 

Canadian  Wildlife  Service,  Environment  Canada, 
Ottawa,  Ontario,  K1A  0E7,  Canada. 
D.  B.  Peakall,  P.  G.  Wells,  and  D.  Mackay. 
Marine  Environmental  Research  MERSDW,  Vol. 
22,  No.  2,  p  91-106,   1987.  2  fig,  3  tab,  35  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Seabirds,  'Dispersants,  'Oil  spills,  'Oil 
pollution,  'Hazardous  materials,  Toxicity,  Food 
habits,  Animal  physiology,  Ecological  effects, 
Birds. 

The  effects  of  dispersants  on  both  the  exposure  to 
and  toxicity  of  oil  to  seabirds  were  considered  in 
order  to  assess  the  hazard.  Ideally  the  dispersant 
mixes  with  oil  and  disperses  it  into  the  water 
column.  This  process  is  rapid  but  generally  incom- 
plete The  toxicology  of  one  dispersant  (Corexit 
9527),  for  which  data  are  available,  shows  that  the 
toxicity  of  oil-Corexit  mixtures  is  similar  to  that  of 
oil  alone.  The  effect  of  two  feeding  regimes,  pur- 
suit diving  and  surface  diving,  was  considered. 
Calculations  indicate  that  the  amount  of  oil  that  is 
likely  to  be  taken  up  by  the  bird  while  moving 
through  the  water  column  is  small  It  is  concluded 
that  there  is  little  evidence  of  synergistic  effects 
between  oil  and  dispersant.  The  major  oiling  of 
birds  occurs  at  the  surface  and  thus  dispersants 
must  be  highly  effective  to  reduce  the  exposure  of 
birds  to  oil.  (Author's  abstract) 
W88-07027 


HEMOCYTES  OF  MYTILUS  EDULIS  AFFECT- 
ED BY  PRUDHOE  BAY  CRUDE  OIL  EMUL- 
SION, 

Virginia  Univ.,  Charlottesville.  Dept   of  Environ- 
mental Sciences. 
M.  G.  McCormick-Ray. 

Marine  Environmental  Research  MERSDW,  Vol. 
22,  No.  2,  p  107-122,   1987.  5  fig,  3  tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure.    'Oil    pollution,    'Mylilus,    'Hemoeytes, 


•Tissue    analysis,    Toxicity,    Animal    physiology, 
Bioindicators,  Stress. 

Hemoeytes  and  tissues  of  Mytilus  edulis  were  ex- 
amined after  4-5  or  8-9  weeks  exposure  to  390 
micrograms/L  or  740  micrograms/L  Prudhoe  Bay 
crude  oil  emulsion,  during  the  animals'  most  meta- 
bolically  active  season.  A  reduction  in  hemoeytes 
occurred  in  animals  exposed  to  740  micrograms/L 
after  4-5  weeks.  After  8-9  weeks,  hemocyte  counts 
of  both  test  groups  increased,  due  to  higher  densi- 
ties of  granulocytes,  yet  the  phagocytic  response 
was  reduced.  Agranulocyte  densities  were  reduced 
in  animals  exposed  to  390  micrograms/L,  due  to 
lower  counts  of  2-3  micron  agranulocytes.  Adipo- 
granular  cell  percentages  in  test  animals  were  re- 
duced. The  initial  reduction  in  granulocytes,  their 
increases  with  time,  and  the  reduced  densities  of 
agranulocytes  in  mussles  exposed  to  emulsion  may 
be  indicators  of  a  general  adaptive  response  to 
stress.  (Alexander-PTT) 
W88-07028 


MODELING  THE  INHIBITORY  EFFECTS  OF 
METALS   ON   PHYTOPLANKTON   GROWTH, 

Dept.  of  Plant  Science,  Univ.  of  Alberta,  Edmon- 
ton, Alberta,  Canada. 
J.  S.  Goudey. 

Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  5/6, 
p  265-278,  August  1987.  5  fig,  1  tab,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Phytoplankton,  'Model  studies, 
•Heavy  metals,  'Reproduction,  Simulation,  Pre- 
diction, Mathematical  studies,  Toxicity,  Plant 
physiology,  Growth. 

A  mass  transport  model  was  developed  to  describe 
the  growth  responses  of  phytoplankton  popula- 
tions exposed  to  a  metal.  Growth  of  the  population 
(change  in  cell  numbers  over  time)  was  related  to 
interactions  among  processes  regulating  the  avail- 
able metal  concentration  in  solution,  uptake,  and 
the  dilution  of  cell  metal  through  growth.  Model 
simulations  were  consistent  with  previous  observa- 
tions of  the  variable  growth  responses  exhibited  by 
phytoplankton  populations  exposed  to  metals  in- 
cluding the  presence  of  the  extended  lag  phase  and 
a  gradual  reduction  in  cell  numbers  over  time.  The 
model  was  also  used  to  interpret  published  data 
from  diverse  sources  on  variations  in  final  yields 
(cell  numbers)  and  cell  metal  contents  observed  in 
experiments  terminated  after  a  fixed  exposure 
period.  Predictions  of  phytoplankton  growth 
under  non-steady  conditions  (fluctuating  available 
metal  concentration,  variable  growth  rate,  variable 
uptake  rate)  provide  additional  insight  on  how 
interactions  among  physicochemical  and  biological 
processes  can  affect  the  toxic  properties  of  metals 
in  a  variable  environment.  (Author's  abstract) 
W88-07029 


EFFECTS  OF  DIFLUBENZURON  ON  LIMB 
REGENERATION  AND  MOLTING  IN  THE 
FIDDLER  CRAB,  UCA  PUGILATOR, 

Dept.  of  Biological  Sciences,  Rutgers  Univ., 
Newark,  NJ,  U.S.A. 

J.  S.  Weis,  R.  Cohen,  and  J.  K.  Kwiatkowsi. 
Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  5/6, 
p  279-290,  August  1987.  2  fig,  4  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Animal  physiology,  'Diflubenzuron, 
'Crabs,  Organic  compounds,  Mortality,  Survival, 
Pesticides,  Sediments. 

Fiddler  crabs,  Uca  pugilator,  were  exposed  to  the 
insect  growth  regulator  diflubenzuron  (Dimilin 
(R))  at  0.5,  5,  and  50  micrograms/L  after  multiple 
autotomy  of  one  chela  and  five  walking  legs.  Re- 
generation of  the  first  walking  leg  was  monitored, 
and  time  to  ecdysis.  mortality,  and  morphology  of 
the  regenerated  limbs  observed.  Continuous  expo- 
sure to  the  chemical  produced  a  dose-dependent 
mortality  at  ecdysis.  Exposure  to  the  pesticide  for 
a  single  week  produced  similar  but  less  severe 
effects.  However,  if  crabs  molted  while  in  the 
pesticide,  significant  mortality  was  observed.  The 
presence  of  sediment  in  the  container  with  the  crab 
moderated  the  effects  of  the  pesticide,  but  did  not 
eliminate  them.  The  regenerated  limbs  of  the  crabs 


that  survived  ecdysis  had  lesions  in  the  form  of 
black  areas  in  which  the  cuticle  was  improperly 
developed.  These  lesions  were  seen  in  crabs  that 
had  been  in  the  pesticide  for  only  one  week  (week 
2  or  week  3)  as  well  as  those  that  had  continuous 
exposure.  They  were  also  seen  in  crabs  that  regen- 
erated in  Dimilin  with  sediment.  In  addition,  the 
number  of  setae  on  limbs  was  reduced  compared  to 
the  number  on  limbs  that  had  regenerated  in  clean 
sea  water.  (Author's  abstract) 
W88-07030 


STRUCTURE-FUNCTION  RELATIONSHIPS 
FOR  MONITORING  CELLULAR  STRESS  AND 
RECOVERY  RESPONSES  WITH  SELENAS- 
TRUM  CAPRICORNUTUM, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07031 


ACUTE  TOXICITY  OF  THREE  DETERGENTS 
AND  TWO  INSECTICIDES  IN  THE  LUG- 
WORM,  ARENICOLA  MARINA  (L.):  A  HISTO- 
LOGICAL AND  A  SCANNING  ELECTRON  MI- 
CROSCOPIC STUDY, 
Station  Biologique,  Roscoff,  France. 
E.  Conti. 

Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  5/6, 
p  325-334,  August  1987.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Detergents,  'Insecticides,  'Lugworms,  Tissue 
analysis,  Population  exposure,  Morphology. 

The  toxicity  of  three  detergents  (sodium  dodecyl 
benzene  sulfonate,  sodium  dodecyl  sulfate  and 
Triton  X-100)  and  two  insecticides  (Carbaryl  and 
Parathion-ethyl)  on  the  lugworm,  Arenicola 
marina,  was  investigated.  The  48-h  LV50  values 
were  established  and  the  morphological  alterations 
in  epidermis,  gills  and  intestine  were  analyzed  by 
light  and  scanning  electron  microscopy.  The  three 
detergents  were  equally  toxic  (LC50  from  12  to  15 
mg/L)  while  the  insecticides  were  more  potent 
(LC50  =  7.2  and  2.7  mg/L,  for  the  Carbaryl  and 
the  Parathion-ethyl,  respectively).  The  gills  and 
the  epidermis  receptors  were  the  most  sensitive 
sites  of  the  lugworm,  while  the  thoracic  epidermis 
was  the  most  resistant  of  the  structures  studied. 
(Author's  abstract) 
W88-07032 


ACUTE  TOXICITY  OF  INORGANIC  SELENI- 
UM TO  DAPHNIA  MAGNA  (STRAUS)  AND 
THE  EFFECT  OF  SUB-ACUTE  EXPOSURE 
UPON  GROWTH  AND  REPRODUCTION, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

P.  A.  Johnston. 

Aquatic  Toxicology  AQTODG,  Vol.  10,  No.  5/6, 

p  335-352,  August  1987.  9  fig.  4  tab,  25  ref. 

Descriptors:  'Selenium,  'Water  pollution  effects, 
'Toxicity.  'Heavy  metals,  'Daphnia,  'Sublethal 
effects,  Reproduction,  Growth  rates,  Mercury, 
Water  pollution  control,  Population  exposure. 

The  acute  toxicities  of  sodium  selenite  (Na2Se03) 
and  sodium  selenate  (Na2Se04)  to  Daphnia  magna 
were  determined  in  defined  culture  at  22  deg  C. 
For  adults,  the  48-h  LC50  values  were  0.68  ppm 
selenium  as  selenite  and  0.75  ppm  selenium  as 
selenate.  Juveniles  were  more  sensitive,  with  a  48-h 
LC50  of  0.55  ppm  selenium  as  selenate.  Eggs  and 
embryos  were  found  to  be  much  less  sensitive, 
with  a  72-h  LC50  of  1.4  ppm  selenium  as  selenate. 
Sub-acute  exposure  of  D.  magna  to  sodium  sele- 
nate cause  suppression  of  growth  over  instars  1-5 
and  reduced  egg  production  in  instar  9  when  adults 
were  exposed  to  test  solutions  from  instar  6  on- 
wards. These  sublethal  effects  were  found  at  con- 
centrations in  the  range  proposed  as  suitable  for 
the  use  of  selenium  in  the  amelioration  of  mercury 
contamination.  (Author's  abstract) 
W88-07033 
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OCCURRENCE     AND     SIGNIFICANCE     OF 

CRYPTOSPORIDIUM  IN  WATER, 

Arizona  Univ.,  Tucson.   Dept.   of  Microbiology. 

I       1  >      O  ,  w  t  > 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  53-58,  February  1988. 
1  fig,  5  tab,  50  ref. 

Descriptors:  *Water  treatment,  *Water  pollution 
effects,  'Epidemiology,  'Drinking  water,  'Public 
health,  'Water  conveyance,  'Cryptosporidium, 
Human  diseases,  Filtration,  Wastewater,  Popula- 
tion exposure. 

Three  outbreaks  of  waterborne  disease  have  been 
attributed  to  Cryptosporidium  •  two  linked  to 
drinking  water  and  a  third  to  surface  water  -  yet 
the  risk  of  waterborne  disease  is  unknown  because 
many  factors  may  contribute  to  transmission.  Of 
107  surface  water  samples  collected  in  six  western 
states,  77  were  positive  for  the  presence  of  Crypto- 
sporidium oocysts.  A  high  count  was  found  in  raw 
sewage  (1,732  oocysts.  L),  whereas  low  counts 
were  found  in  waters  without  waste  discharges 
(0.04  oocysts/L).  Cryptosporidium  has  also  been 
detected  in  drinking  water.  Little  information  is 
available,  on  oocyst  survival  in  the  environment  or 
during  sewage  and  drinking  water  treatment  proc- 
esses. Further  research  is  necessary  to  define  the 
variables  that  will  influence  the  possible  presence 
of  infectious  oocysts  in  water.  It  has  been  suggest- 
ed that  the  epidemiology  and  transmission  of  Cryp- 
tosporidium are  similar  to  Giardia.  Based  on  envi- 
ronmental occurrence,  the  risk  of  Cryptosporidium 
transmission  by  the  water  route  may  be  equal  to  or 
greater  than  that  of  Giardia.  (Author's  abstract) 
W88-07037 


SOME  EFFECTS  OF  METAL  SALTS  AND 
ACID  PRECIPITATION  ON  THE  FRESHWA- 
TER TRICLAD  POLYCELIS  FELINA  (DA- 
LYELL), 

Dept.  of  Life  Sciences,  Trent  Polytechnic,  Not- 
tingham, U.K. 
B.  Pyatt,  and  P.  Crossland. 

Environmental  Education  and  Information,  Vol.  6, 
No.  1,  p  91-94,  January-March  1987.  1  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Monitoring,  'Acid  rain,  'Bioindicators, 
'Toxicity,  'Triclads,  'Heavy  metals,  Hydrogen 
ion  concentration,  Salts,  Acidity,  Artificial  partici- 
pation, Stream  pollution. 

Investigations  using  freshwater  triclads  (Turbel- 
laria)  to  monitor  pollutants  are  described.  Alumi- 
num and  copper  ions,  in  freshwater  solution,  were 
toxic  within  48  hr  to  freshwater  triclads  collected 
in  Nottinghamshire;  lead  was  less  toxic.  Nitrate 
was  generally  more  toxic  to  Polycelis  felina  than 
chloride.  Water  of  a  pH  in  excess  of  5.0  was  not 
toxic  to  the  triclads,  collected  from  a  stream  with  a 
pH  of  8.2,  within  the  experimental  period.  Water 
acidified  to  simulate  acid  rain  at  pH  4.0  was  ex- 
tremely toxic.  (Author's  abstract) 
W88-07050 


AGE  AND  GROWTH,  REPRODUCTIVE 
CYCLE,  AND  HISTOCHEMICAL  TESTS  FOR 
HEAVY  METALS  IN  HARD  CLAMS,  MER- 
CENARY MERCENARIA,  FROM  RARITAN 
BAY,  1974-75, 

National  Marine  Fisheries  Service,  Woods  Hole, 
MA.  Northeast  Fisheries  Center. 
J.  Ropes. 

Fishery  Bulletin  FSYBAY,  Vol.  85,  No.  3,  p  653- 
662,  July  1987.  3  fig,  3  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Bioaccumulation,  'Bioindicators,  'Popu- 
lation exposure,  'Heavy  metals,  'Reproduction, 
'Clams,  'Raritan  Bay,  Tissue  analysis,  Phytoplank- 
ton,  Food  chains,  Salinity. 

A  study  was  undertaken  to  assess  potential  impacts 
of  contaminants  in  Raritan  Bay  on  the  spawning 
potential  of  hard  clams.  Monthly  samples  were 
collected  from  three  study  areas  within  the  bay  to 
obtain  measurements  of  the  shells,  soft  body  tissues 
for  observations  of  general  condition,  and  gonadal 
tissues  for  observations  of  the  reproductive  cycle. 


Selected  specimens  were  chosen  to  determine  age 
and  growth,  and  special  tissue  samples  were  col- 
lected for  histochemical  tests  of  certain  metals. 
Shell  dimensions  and  shell  and  body  weights  clear- 
ly indicated  a  smaller  size  for  hard  clams  at  Ward 
Point  than  at  New  Drop  Beach  and  Horseshoe 
Cove,  which  was  reflected  in  the  age  estimates. 
Reported  age  and  growth  determinations  for  hard 
clams  suggest  that  the  Ward  Point  portion  of  the 
Raritan  Bay  population  was  being  adversely  affect- 
ed. The  absence  of  large,  old  hard  clams  in  the 
present  samples  may  be  the  result  of  pollution 
effects.  A  lower  diversity  of  phytoplankton  in  the 
vicinity  of  Ward  Point  may  have  resulted  in  lower 
amounts  of  food  organisms  being  available  for  the 
nutritional  needs  of  the  clams,  and  was  probably 
reflected  in  their  slower  growth  and  poor  meat 
condition.  Gonadal  development  culminated  in 
spawning  at  three  Raritan  Bay  sample  sites.  This 
suggests  that  the  reproductive  capacity  of  hard 
clams  in  Raritan  Bay  was  not  being  affected  by 
pollutants.  The  negative  results  of  histochemical 
tests  for  heavy  metals  in  Raritan  Bay  hard  clams 
are  not  readily  explained.  Hydrographic  conditions 
(not  specifically  sampled  for  during  the  present 
study)  probably  influenced  the  growth  and  surviv- 
al of  hard  clams  in  Raritan  Bay.  Throughout  Rari- 
tan Bay  no  growth  of  adult  clams  would  be  expect- 
ed during  winter  due  to  low  bottom  temperatures 
(2.3  deg  -  3.0  deg  C);  slow  growth  would  occur 
during  the  increasing  and  decreasing  temperatures 
of  the  spring  and  fall.  Near  normal  growth  prob- 
ably occurs  at  New  Dorp  Beach  and  Ward  Point 
during  the  summer  when  temperature  means  ap- 
peared to  be  near  optimum  conditions.  Salinities 
near  the  New  Dorp  Beach  area  were  all  within  the 
tolerance  limits  for  adult  hard  clams.  (Author's 
abstract) 
W88-07064 

USEFULNESS  OF  COMPREHENSIVE  FEASI- 
BILITY STUDIES  IN  ENVIRONMENTAL  EPI- 
DEMIOLOGY INVESTIGATIONS:  A  CASE 
STUDY  IN  MINNESOTA, 

Section   of  Chronic   Disease   and   Environmental 

Epidemiology,  Minnesota  Dept.  of  Health. 

A.  P.  Bender,  A.  N.  Williams,  J.  M.  Sprafka,  J.  S. 

Mandel,  and  C.  P.  Straub. 

American   Journal    of  Public    Health   AJHEAA, 

Vol.  78,  No.  3,  p  287-290,  March   1988.   18  ref. 

Descriptors:  'Water  pollution  effects,  'Manage- 
ment planning,  'Path  of  pollutants,  'Population 
exposure,  'Epidemiology,  'Feasibility  studies, 
Water  pollution  sources,  Public  health,  Economic 
aspects,  Case  studies,  Cancer,  Water  supply,  Wells, 
Minnesota. 

Episodes  of  public  water  supply  contamination 
with  industrial  or  agricultural  chemicals  frequently 
give  rise  to  public  concerns  about  adverse  health 
effects.  These  concerns  may  precipitate  epidemio- 
logic or  clinical  investigations  requiring  large  ex- 
penditures of  state  and  federal  resources  regardless 
of  whether  such  investigations  are  justified  by  sci- 
entific criteria.  An  alternative  is  a  comprehensive 
feasibility  study,  utilizing  all  available  information 
to  determine  whether  large-scale  studies  are  war- 
ranted or  feasible.  At  a  relatively  modest  cost,  a 
feasibility  study  allows  health  officials  to  identify 
information  needs  and  deficiencies,  outline  poten- 
tial study  options  and  costs,  clearly  establish  the 
rationale  for  a  proposed  study  or,  conversely,  pre- 
vent unwarranted  expenditures  of  public  resources. 
Furthermore,  a  feasibility  study  may  in  itself  re- 
solve many  community  and  scientific  concerns. 
This  article  provides  a  case  study  of  the  usefulness 
of  a  formal  feasibility  study  in  a  situation  involving 
an  elevated  cancer  rate  and  contaminated  munici- 
pal water  supply  wells  surrounding  a  federal  super- 
fund  site.  (Author's  abstract) 
W88-07066 


Vol.  78,  No.  2,  p  139-143,  February  1988.  2  fig,  2 
tab,  1 5  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Epidemiology,  'Drinking  water,  'Giar- 
diasis, 'Public  water  supply,  'Public  health,  'Pitts- 
field,  Massachusetts,  Chlorination,  Reservoirs,  Pol- 
lutant identification,  Surface  water,  Diarrhea. 

In  the  period  November  1,  1985  to  January  31, 
1986,  703  cases  of  giardiasis  were  reported  in  Pitts- 
field,  Massachusetts  (population  50,265).  The  com- 
munity obtained  its  water  from  two  main  reser- 
voirs (A  and  B)  and  an  auxiliary  reservoir  (C). 
Potable  water  was  chlorinated  but  not  filtered.  The 
incidence  of  illness  peaked  approximately  two 
weeks  after  the  city  began  obtaining  a  major  por- 
tion of  its  water  from  reservoir  C,  which  had  not 
been  used  for  three  years.  The  attack  rate  of  giar- 
diasis for  residents  of  areas  supplied  by  reservoir  C 
was  14.3/1000,  compared  with  7.0/1000  in  areas 
that  received  no  water  from  reservoir  C.  A  case- 
control  study  showed  that  persons  with  giardiasis 
were  more  likely  to  be  older  and  to  have  drunk 
more  municipal  water  than  household  controls.  A 
community  telephone  survey  indicated  that  over 
3,800  people  could  have  had  diarrhea  that  might 
have  been  caused  by  Giardia,  and  95  per  cent  of 
households  were  either  using  alternate  sources  of 
drinking  water  or  boiling  municipal  water.  Envi- 
ronmental studies  identified  Giardia  cysts  in  the 
water  of  reservoir  C.  Cysts  were  also  detected  in 
the  two  other  reservoirs  supplying  the  city,  but  at 
lower  concentrations.  This  investigation  highlights 
the  risk  of  giardiasis  associated  with  unfiltered 
surface  water  systems.  (Author's  abstract) 
W88-07069 


EPIDEMIC  GIARDIASIS  CAUSED  BY  A  CON- 
TAMINATED PUBLIC  WATER  SUPPLY, 

Div.   of  Field    Services,   Epidemiology    Program 

Office,  Centers  for  Disease  Control,  Atlanta,  GA 

30333. 

G  P.  Kent,  J.  R.  Greenspan,  J.  L.  Herndon,  L.  M. 

Mofenson,  and  J. -A.  S.  Harris. 

American   Journal    of  Public    Health    AJHEAA. 


LEGIONNAIRES'  DISEASE  ACQUIRED 
WITHIN  THE  HOMES  OF  TWO  PATIENTS, 
LINK  TO  THE  HOME  WATER  SUPPLY, 

Infectious  Disease  and  Special  Pathogens  Section, 

Veterans  Administration  Medical  Center. 

J.  E.  Stout,  V.  L.  Yu,  and  P.  Muraca. 

Journal    of   the    American    Medical    Association 

J  AM  A  A,  Vol.  257,  No.  9,  p   1215-1217,  March 

1987.  24  ref. 

Descriptors:  'Water  supply,  'Legionnaire's  dis- 
ease, 'Pathogens,  'Water  pollution  effects,  'Popu- 
lation exposure,  'Epidemiology,  'Public  health, 
'Legionella,  'Domestic  water  supply,  Pollutant 
identification,  Immunology. 

Two  patients  with  sporadic  community-acquired 
legionnaires'  disease  are  described.  Legionella 
pneumophila  was  isolated  from  sputum  specimens, 
and  seroconversion  of  antibody  titers  was  demon- 
strated for  both  patients.  Legionella  pneumophila 
was  also  recovered  from  the  residential  water 
supply  of  both  patients.  In  each  case,  the  serogroup 
of  the  environmental  organism  matched  that  of  the 
infecting  organism.  In  one  patient,  serogroup  3  was 
isolated  -  a  rare  cause  of  legionnaires'  disease,  and 
in  the  second  case,  monoclonal  antibody  testing 
confirmed  that  the  serogroup  1  organisms  isolated 
from  sputum  and  residential  water  supply  samples 
were  identical.  The  incubation  period  of  legion- 
naires' disease  is  presumed  to  be  up  to  two  weeks. 
Because  of  medical  problems,  both  patients  had 
been  confined  to  their  homes  for  the  entire  two 
weeks  before  the  onset  of  symptoms.  This  is  the 
first  report  that  links  acquisition  of  community- 
acquired  legionnaires'  disease  to  contaminated 
water  supplies  within  the  homes  of  susceptible 
patients.  (Author's  abstract) 
W88-07070 


COMMON-SOURCE  COMMUNITY  AND  IN- 
DUSTRIAL EXPOSURE  TO  TRICHLOROETH- 
YLENE, 

Div.  of  Environmental   and  Occupational   Medi- 
cine, Mt.  Sinai  School  of  Medicine,  1  Gustave  L. 
Levy  Place,  New  York,  NY. 
For  primary  bibliographic  entry  see  Field  5B. 
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ACUTE  TOXICITY   OF  AMMONIA   AND   NI- 
TRITE TO  SPOTTED  SEATROUT, 
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Auburn  Univ.,  AL.  Depi.  of  Fisheries  and  Allied 

Aquacultures. 

H  V.  Daniels,  C.  E.  Boyd,  and  R.  V.  Minton. 

Progressive  Fish  Culturist  PFCUAY,  Vol.  49,  No. 

4,  p  260-263.  October  1987.  1  tab.  12  ref. 

Descriptors:  'Fish  farming,  'Aquaculture,  'Toxic- 
ity, 'Ammonia,  'Nitrites,  'Sea  trout,  'Water  pol- 
lution effects.  Fish,  Lethal  limit,  Fish  eggs,  Larvae, 
Ions,  Mortality. 

Median  lethal  concentrations  (LC50)  of  ammonia 
and  nitrite  were  determined  for  spotted  seatrout 
(Cynoscion  nebulosus)  in  static  tests.  Ammonia 
toxicity  tests  were  conducted  with  eggs,  larvae 
hatched  from  eggs  previously  exposed  to  ammonia 
(ammonia-exposed  eggs),  larvae  hatched  from  eggs 
not  previously  exposed  to  ammonia  (unexposed 
eggs),  1 -month-old  juveniles,  and  4-month-old  ju- 
veniles. Nitrite  toxicity  tests  were  conducted  with 
eggs  and  larvae.  Spotted  seatrout  eggs  were  the 
life  history  stage  most  tolerant  of  un-ionized  am- 
monia; 91.6%  hatch  occurred  at  6.0  mg  NH3-N/ 
liter.  The  24-hour  LC50  for  larvae  hatched  from 
both  ammonia-exposed  and  unexposed  eggs  was 
0.28  mg  NH3-N/liter.  The  24-hour  LC50  of  nitrite 
for  larvae  was  980  mg  N02-N/liter;  92%  hatch 
occurred  at  1,200  mg  N02-N/liter.  Tolerance  of 
un-ionized  ammonia  increased  with  age  through 
the  4-month  juvenile  stage;  the  respective  24-hour 
NH3-N  LC50s  for  1-  and  4-month  old  juveniles 
were  1.38  and  1.98  mg/liter,  and  the  respective  96- 
hour  LC50s  were  0.98  and  1.72  mg/liter.  (Author's 
abstract) 
W88-07076 


REPRODUCTIVE  RESPONSES  OF  FIVE 
WHITE  SUCKER  (CATOSTOMUS  COMMER- 
SONI)  POPULATIONS  IN  RELATION  TO 
LAKE  ACIDITY, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
E.  A.  Trippel,  and  H.  H.  Harvey. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44.  No.  5,  p  1018-1023,  May 
1987.  5  tab,  39  ref. 

Descriptors:  'Acid  rain  effects,  'Limnology, 
'Acidic  water,  'Water  pollution  effects,  'Fish  re- 
production, 'Fish  populations,  'Lakes,  Sucker, 
Hydrogen  ion  concentration,  Fish  physiology, 
Populations,  Mortality,  Ontario,  Life  history  stud- 
ies, Acid  rain,  Reproduction. 

White  sucker  (Catostomus  commersoni)  in  three 
acid  lakes  (pH  4.90,  5.56,  and  5.58)  frequently 
matured  at  older  ages  and  larger  sizes  and  had 
shorter  reproductive  life  spans  than  white  sucker  in 
two  circumneutral  lakes  (pH  6.30  and  6.35).  Repro- 
ductive life  span  was  positively  correlated  in  fe- 
males (r  =  0.97)  and  males  (r  =  0.85)  with  lake 
pH.  In  the  acid  lakes,  elevated  mortality  rates 
coincided  with  the  onset  of  sexual  maturity  where- 
as in  circumneutral  lakes,  mortality  rates  did  not 
change  at  maturity.  Ovarian  weight  and  ovarian 
somatic  index  values  were  not  significantly  differ- 
ent between  females  from  two  acid  and  two  cir- 
cumneutral lakes.  Values  of  fecundity,  ova  dry 
weight,  testicular  weight,  and  testicular  somatic 
index  of  fish  in  acid  lakes  were  either  significantly 
greater  than  or  equal  to  values  in  white  sucker 
from  circumneutral  lakes.  Results  are  discussed 
within  the  context  of  life  history  theory.  (Author's 
abstract) 
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MICROBIAL  COMMUNITIES  ON  LEAF  MA- 
TERIAL PROTECTED  FROM  MACROINVER- 
TEBRATE  GRAZING  IN  ACIDIC  AND  CIR- 
CUMNEUTRAL STREAMS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

A.  V.  Palumbo,  P.  J.  Mulholland,  and  J.  W. 
Elwood. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1064-1070,  May 
1987.  3  fig,  2  tab,  33  ref.  Electric  Power  Research 
Institute  Contract  RP2326-1.  USDOE  Contract 
DE-AC05-840R21400. 

Descriptors:  'Acid  rain  effects,  'Bacteria,  'Graz- 
ing,   'Decomposition,    'Macroinvertebrates,    'Mi- 


crobiological studies,  'Water  pollution  effects, 
•Acid  streams,  'Acidic  water,  Streams,  Hydrogen 
ion  concentration.  Aluminum,  Microbial  degrada- 
tion, Leaves,  Respiration. 

To  determine  how  low  pH  and  high  aluminum 
concentrations  directly  affect  microbial  activity  on 
decomposing  leaves  in  streams,  the  microbial  com- 
munities on  leaf  surfaces  were  examined  using  in 
situ  flow-through  chambers  which  exclude  ma- 
croinvertebrates. Bacterial  production  (thymidine 
incorporation)  on  leaf  material  was  significantly 
higher  at  pH  6.4  than  at  4.9  after  4  weeks  of 
incubation,  and  this  difference  persisted  for  the  last 
5  weeks  of  the  experiment.  Microbial  respiration 
was  greater  at  the  high  pH  site  after  6  weeks,  and 
there  were  no  significant  differences  in  ATP  stand- 
ing stock.  Concentrations  of  oxalate-extractable 
aluminum  on  the  leaf  material  increased  signifi- 
cantly within  the  first  4  weeks  of  incubation  and 
stabilized  at  significantly  greater  levels  at  low  pH 
(4.66  milligrams/gram)  than  at  high  pH  (1.70  milli- 
grams/gram). Transferring  leaf  material  from  the 
high-pH  to  the  low  pH  stream  had  negative  effects 
after  only  1  week  of  incubation.  However,  trans- 
ferring from  low  pH  to  high  pH  did  not  result  in 
significant  positive  effects  until  4  weeks  after  the 
transfers.  The  reduced  microbial  production  and 
respiration  in  the  low-pH  stream  imply  that  de- 
composition rates  may  be  slower  in  acidified  sys- 
tems due,  at  least  in  part,  to  direct  effects  of 
acidification  on  microbial  activity.  (Author's  ab- 
stract) 
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PREEXPOSURE  AND  SUBSEQUENT  RESIST- 
ANCE TO  LEAD  IN  YEARLING  BROOK 
TROUT,  SALVELINUS  FONTINALIS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Biology. 

Y.  Tang,  and  E.  T.  Garside. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  5,  p  1089-1091,  May 
1987.  1  tab,  17  ref. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Lead, 
'Water  pollution  effects,  'Trout,  'Fish  physiolo- 
gy, 'Acclimatization,  Fish,  Sublethal  effects, 
Lethal  limit,  Mortality. 

Potential  for  acclimation  of  brook  trout,  Salvelinus 
fontinalis,  at  sublethal  levels  of  dissolved  lead  was 
measured.  Samples  of  yearlings  (19.2  plus  or  minus 
6.1  grams)  were  preexposed  continuously  to  envi- 
ronmentally realistic  sublethal  levels  (10,  24,  and 
37  micrograms  (ug)  Pb/liter)  for  10,  20,  30,  and  40 
days  and  subsequently  exposed  to  a  lethal  level  (2 
milligrams  Pb/liter)  during  which  the  incidence  of 
mortality  was  recorded.  Survival  intervals  of  fish 
preexposed  to  10  ug  Pb/liter  were  not  significantly 
different  from  those  preexposed  to  tap  water  (<2 
ug  Pb/liter)  in  each  preexposure  interval.  Fish 
preexposed  to  24  ug  Pb/liter  for  10  and  20  days 
were  less  resistant  but  returned  to  normal  resist- 
ance after  30  and  40  days  of  preexposure.  Fish 
preexposed  to  37  ug  Pb/liter  had  significantly 
shorter  survival  intervals  than  those  preexposed  to 
tap  water  in  each  preexposure  interval.  The  maxi- 
mum acceptable  toxicant  concentration  (MATC) 
of  lead  for  brook  trout  is  set  between  24  and  37  ug 
Pb/liter.  (Author's  abstract) 
W88-07091 


LIFE  STAGE  AND  POPULATION  VARIATION 
IN  RESISTANCE  AND  TOLERANCE  OF  HYA- 
LELLA  AZTECA  (AMPHIPODA)  TO  LOW  PH, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

R.  L.  France,  and  P.  M.  Stokes. 
Canadian  Journal   of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1102-1111,  June 
1987.  8  fig,  4  tab,  41  ref. 

Descriptors:  'Acid  rain  effects,  'Acidic  water, 
'Amphipods,  'Water  pollution  effects,  'Lethal 
limit,  Hydrogen  ion  concentration,  Crustaceans, 
Genetics,  Mortality,  Snowmelt,  Lakes,  Ontario, 
Resistance,  Tolerance,  Aquatic  populations,  Popu- 
lation exposure,  Canada. 

Lethality  experiments  revealed  that  resistance  of 
Hyalella  azteca  (Amphipoda)  to  low  pH  was  di- 


rectly related  to  size  and  developmental  stage. 
Exposure  of  adults  to  water  below  pH  5.0  during 
pulses  of  acid  snowmelt,  or  of  juveniles  to  below 
pH  5.5  through  gradual  lake  acidification,  could 
result  in  population  decline.  Hyalella  azteca  from 
moderately  acidic  Ontario  lakes  (pH  5.6-5.7)  sur- 
vived longer  at  lethal  pH  than  did  amphipods  from 
circumneutral  lakes  (pH  6.4-7.2)  where  spring  pH 
depressions  do  not  occur.  Resistance  and  tolerance 
to  low  pH  was  neither  readily  lost  by  tolerant 
amphipods  exposed  to  neutral  water  for  10  days 
nor  readily  gained  by  nontolerant  amphipods  ex- 
posed to  a  sublethal  low  pH  for  a  similar  duration. 
This  absence  of  physiological  plasticity  of  individ- 
ual H.  azteca  suggests  that  population  differences 
in  acid  tolerance  may  result  from  processes  of 
selective  mortality  with  or  without  a  genetic  basis. 
(Author's  abstract) 
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EMPIRICAL  HYPOTHESIS  TO  EXPLAIN  THE 
RESTRICTED  DISTRIBUTION  OF  HYALELLA 
AZTECA  (AMPHIPODA)  IN  ANTHROPOGEN- 
ICALLY  ACIDIFIED  LAKES, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

R.  L.  France,  and  B.  D.  LaZerte. 
Canadian  Journal   of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1112-1121,  June 
1987.  5  fig,  2  tab,  39  ref. 

Descriptors:  'Acid  rain  effects,  'Limnology, 
'Acidic  water,  'Amphipods,  'Water  pollution  ef- 
fects, 'Model  studies,  'Acid  lakes,  'Distribution 
patterns,  Populations,  Ontario,  Lakes,  Hydrogen 
ion  concentration,  Plastic  lake,  Mortality,  Littoral 
zone,  Crustaceans,  Simulation,  Seasonal  variation. 
Acid  rain,  Mathematical  models,  Prediction, 
Snowmelt,  Population  exposure. 

A  simple  and  speculative  model  is  proposed  to 
explain  the  restricted  distribution  of  Hyalella 
azteca  (Amphipoda)  within  acidified  Ontario  lakes. 
The  model  integrates  field  chemical  and  ecological 
data  with  results  from  laboratory  toxicological  ex- 
periments. Frequent  spring  depression  of  pH  to 
below  5.0,  measured  in  the  littoral  zone  of  Plastic 
Lake  during  1982,  were  predicted  to  cause  a  mor- 
tality of  35.2%  to  a  theoretically  constructed  am- 
phipod  population.  A  time  trend  simulation  sug- 
gests that  population  decline  of  H.  azteca  in  similar 
anthropogenically  acidified  lakes  could  be  caused 
by  such  direct  mortality  due  to  short-term  pH 
fluctuations.  Assumptions  and  factors  not  consid- 
ered by  the  model  which  could  exacerbate  or 
mitigate  the  effects  of  acidic  snowmelt  to  H.  azteca 
are  discussed.  Because  of  the  simple  model  design, 
the  assumptions  made  in  the  simulation  are  the 
same  as  those  implicit  in  laboratory  toxicology 
work  when  attempts  are  made  to  extrapolate  the 
experimental  results  to  natural  situations.  Factors 
which  were  not  included  in  the  model,  but  which 
could  exacerbate  the  decline  of  H.  azteca  popula- 
tions exposed  to  lake  acidification  included:  (1) 
interaction  with  the  metals  characteristically  found 
in  pulses  of  acidic  snowmelt;  (2)  memory  of  previ- 
ous acid  stress;  and  (3)  effects  of  long-term  life 
cycle  changes  in  reproduction.  Factors  not  under 
consideration  in  the  model  which  could  mitigate 
the  effects  of  acidic  snowmelt  included:  (1)  amphi- 
pod  avoidance  of  acidic  water;  (2)  acclimatization 
or  natural  selection;  (3)  population  compensatory 
mechanisms;  and  (4)  macrophyte  buffering. 
(Wood-PTT) 
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INFLUENCE  OF  COMPLEXATION  AND  PH 
ON  INDIVIDUAL  AND  COMBINED  HEAVY 
METAL  TOXICITY  TO  A  FRESHWATER 
GREEN  ALGAE, 

Department  of  Fisheries  and  Oceans,  Great  Lakes 
Laboratory  for  Fisheries  and  Aquatic  Sciences, 
Canada  Centre  for  Inland  Waters,  Burlington,  Ont. 
L7R  4A6. 

M.  E.  Starodub,  P.  T.  S.  Wong,  C.  I.  Mayfield,  and 
Y.  K.  Chau. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  6,  p  1173-1180,  June 
1987.  7  tab,  35  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors:  'Chelation,  'Acid  rain  effects, 
•Heavy  metals,  'Toxicity,  'Heavy  metals,  'Water 
pollution  effects,  'Chlorophyta,  'Algae,  'Metal 
complexes.  Hydrogen  ion  concentration,  Copper, 
Zinc,  Lead,  Toxicity,  Algal  growth,  Seenedesmu, 
Synergistic  effects,  Algal  growth. 

The  effect  of  complexation  and  pH  on  heavy  metal 
(Cu,  Zn,  Pb)  toxicity  to  a  freshwater  green  alga, 
Scenedesmus  quadricauda,  was  investigated.  Extra- 
cellular ligands  produced  by  S.  quadricauda  were 
capable  of  binding  heavy  metals  and  reducing  their 
single  and  combined  toxicities.  Apparent  complex- 
ing  capabilities  and  the  ability  of  the  sediment 
humics  and  artificial  complexing  agents  such  as 
ethylenediaminetetraacetic  acid  (EDTA),  citric 
acid,  and  glycolic  acid  to  ameliorate  Cu,  Zn,  or  Pb 
toxicity  were  also  assessed.  The  toxicity  of  metals 
to  algal  growth  was  enhanced  at  acidic  pH.  Com- 
bined toxicity  of  these  metals  was  significantly 
greater  at  pH  4.5  than  at  pH  8.5  or  pH  6.5. 
Synergistic  effects  (between  Cu,  Zn,  and  Pb)  to- 
wards algal  growth  increased  at  low  pH.  Specific 
heavy  metals,  their  respective  concentrations,  the 
presence  of  complexing  ligands,  and  pH  influence 
both  individual  and  combined  heavy  metal  toxici- 
ties. (Author's  abstract) 
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CHANGES  IN  THE  ABUNDANCE  OF  BLUE- 
GREEN  ALGAE  RELATED  TO  NUTRIENT 
LOADINGS  IN  THE  NEARSHORE  OF  LAKE 
MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

W.  Y.  B.  Chang,  and  R.  Rossman. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  3,  p  271- 
278,  January  22,  1988.  5  fig,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Limnology,  'Nutrients,  'Cyanophyta,  'Algae, 
Lake  Michigan,  Phytoplankton,  Stratification, 
Thermal  stratification,  Phosphorus,  Silica,  Season- 
al variation,  Diatoms. 

Phytoplankton  samples  were  collected  from  1970 
to  1981  and  phosphorus  loadings  were  determined 
from  1974  to  1981  in  the  area  of  the  St.  Joseph 
River  mouth  in  Lake  Michigan.  The  reduced  phos- 
phorus loads  led  to  major  changes  in  the  phyto- 
plankton community,  with  increases  in  the  abun- 
dance and  occurrence  of  blue-green  algae,  espe- 
cially after  thermal  stratification  began.  The  small 
decline  in  phosphorus  concentrations  each  year 
expanded  the  period  of  phosphorus  limitation,  en- 
hancing the  relative  abundance  of  those  species 
which  can  utilize  lower  concentrations  of  available 
phosphorus.  Phosphorus-stimulated  dissolved  silica 
limitation  of  diatom  growth  was  apparent  during 
the  summer  thermal  stratification.  (Cassar-PTT) 
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BIOGEOCHEMICAL  CYCLING  OF  SELENI- 
UM IN  THE  SAN  JOAQUIN  VALLEY,  CALI- 
FORNIA, USA, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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SOME  PROBLEMS  ASSOCIATED  WITH 
BREWERY  AND  DAIRY  WATER  DIS- 
CHARGES, 

Science  College,  Mosul  University,  Mosul,  Iraq. 
M.  N.  Khayat,  T.  A.  Mahmoud,  and  S.  A.  Abbawi. 
Environment  International  ENVIDV,  Vol.  12,  No. 
5,  p  563-569,  1986.  1  fig,  8  tab,  5  ref. 

Descriptors:  'Water  pollution  sources, 
•Wastewater  pollution,  Ponds,  'Watewater  analy- 
sis, 'Industrial  wastes,  'Dairy  industry,  'Brewery 
industry,  'Iraq,  Water  quality,  Tigris  River,  Fish 
kills,  Dissolved  oxygen,  Standards,  Water  supply. 

Dairy  and  brewery  industries  are  considered  to  be 
major  pollution  sources  of  Tigris  River  in  Mosul 
city  in  Iraq.  A  daily  flow  of  3000  cu  m3  of  raw 
waste  of  these  industries  which  carries  a  consider- 
able level  of  solids,  organic  load,  and  other  pollut- 
ants is  discharged  without  any  treatment  into 
Tigris   River  through   two   ponds.   During   flood 


season,  the  washout  of  the  wastewater  of  these 
ponds  causes  a  sudden  local  drop  in  the  dissolved 
oxygen  level  of  the  river  water;  consequently,  the 
river  suffers  a  great  damage  demonstrated  normal- 
ly by  mass  fish  kill.  The  waste  also  has  an  adverse 
effect  on  the  agricultural  productivity  of  the  adja- 
cent land.  In  this  study,  a  quantitative  an  qualita- 
tive evaluation  was  made  to  determine  the  charac- 
teristics of  the  wastewater  discharged  throughout 
the  year  by  these  two  industries.  The  change  in  the 
waste  strength  due  to  mixing  and  ponding  prior  to 
its  final  disposal  to  the  river  was  studied.  Addition- 
ally, an  attempt  was  made  to  define  the  change  in 
the  river  water  quality  due  to  the  industrial  dis- 
charge. The  authors  concluded  that,  according  to 
WHO  standards,  the  Tigris  is  suitable  as  a  drinking 
water  source  but  will  sooner  or  later  reach  a  stage 
where  increasing  volumes  of  untreated  domestic 
and  industrial  waste  can  no  longer  be  tolerated. 
(Author's  abstract) 
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FSC  OIL  POLLUTION  RESEARCH  UNIT -THE 
1980S  AND  BEYOND, 

Oil     Pollution     Research     Unit,     Orielton     Field 

Centre,  Pembroke,  Dyfed  SA71  5EZ. 

For   primary   bibliographic   entry   see   Field    5G. 
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PHYSICAL  MODEL  STUDY  OF  THERMAL 
AND  CHEMICAL  POLLUTION  IN  THE 
SHUAIBA  OFFSHORE  AREA  OF  KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
J.  M.  Lo,  and  1. 1.  Esen. 

Environment  International  ENVIDV,  Vol.  13,  No. 
3,  p  253-259,  1987.  4  fig,  2  tab,  4  ref. 

Descriptors:  'Thermal  pollution,  'Process  waters, 
•Hydraulic  models,  'Cooling  water,  'Chemical 
pollution,  *Kuwait,  'Water  temperature,  *Heated 
water,  *Model  studies,  *Seawater,  Effluents,  In- 
dustrial wastewater,  Recirculated  water,  Tempera- 
ture gradient,  Arabian  Gulf. 

The  cooling  and  process  waters  of  the  industrial 
plants  located  in  the  Shuaiba  Industrial  Area  in 
Kuwait  are  supplied  by  a  complex  system  of  sea- 
water  cutlets  and  intakes.  Discharge  of  heated 
water  from  the  industrial  plants  is  considered  a 
major  problem  since  it  may  recirculate  directly 
through  the  intake  towers,  and  the  cooling  water 
withdrawn  may  be  at  a  higher  temperature  than  is 
desirable.  Higher  cooling  water  temperature  re- 
duces the  efficiency  of  industrial  plants  and  causes 
thermal  pollution,  which  adversely  affects  the 
water  of  the  Arabian  Gulf.  In  addition,  the  dis- 
charged process  water  may  cause  chemical  pollu- 
tion in  the  offshore  area.  An  undistorted  physical 
model  with  a  scale  of  1:50  was  constructed  and 
tested  with  the  basic  objectives  of  determining  the 
temperature  field  in  the  Shuaiba  offshore  area, 
identifying  possible  recirculation  patterns  and  tem- 
perature increase  at  the  intakes,  examining  the  flow 
and  mixing  characteristics  of  chemical  effluents 
discharged,  and  investigating  alternative  remedial 
measures.  The  model  test  results  showed  that,  in 
line  with  the  field  tests,  the  temperature  of  the  sea 
water  at  the  intakes  was  about  1.7-2.5C  higher  than 
the  ambient  temperature.  When  heated  water  from 
the  larger  outlets  was  allowed  to  discharge  into  a 
channel  running  parallel  to  the  shoreline  and 
curved  to  stay  parallel  to  the  outside  of  the  south- 
ern breakwater  of  the  Shuaiba  harbor,  the  tempera- 
ture increase  at  the  intakes  was  limited  to  0.8-1.0  C 
and  tests  showed  the  concentration  of  conservative 
chemical  pollutants  at  the  intakes  was  reduced  by 
about  50%.  (Author's  abstract) 
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tab,  17  ref. 

Descriptors:  *Cyanobacteria,  *Tolerance,  'Toxici- 
ty, 'Bacteria,  'Industrial  wastewater,  'Heavy 
metals,  'Mercury,  'India,  'Cadmium,  'Lead,  Mi- 
crobiological studies,  Trace  metals,  Wastewater, 
Cultures,  Synechococcus,  Adaptation. 

Mercury,  cadmium  and  lead  are  common  heavy 
metal  pollutants  of  industrial  wastes.  A  Synecho- 
coccus isolate  from  an  industrial  effluent  exhibited 
significantly  higher  Hg+  +,  Cd+  +,  Pb+  +  toler- 
ance when  compared  with  a  wild  type  Synecho- 
coccus cedrorum  strain.  The  upper  tolerance  levels 
of  the  isolate  with  Hg+ +,  Cd+ +,  Pb+ +  were 
10,  60  and  60  ug  ml,  respectively.  (Author's  ab- 
stract) 
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PRELIMINARY  CHARACTERIZATION  OF  A 
NOVEL  SYNECHOCOCCUS  ISOLATE  SHOW- 
ING MERCURY,  CADMIUM  AND  LEAD  TOL- 
ERANCE, 

Department  of  Microbiology,  Bhopal  University, 

Bhopal  462  026,  India. 

P.  S.  Bisen,  H.  D.  Shukla,  A.  Gupta,  and  S.  N. 

Bagchi. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  9,  p  427-432,  September  1987.  2  fig,  1 


ROLE  OF  QUALITY  ASSURANCE  IN  NA- 
TIONAL ACID  RAIN  RESEARCH  IN  THE 
UNITED  STATES, 

Northrop  Services,  Inc.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  7C. 
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EFFECTS  OF  SALINITY  AND  WATERLOG- 
GING ON  THE  VEGETATION  OF  LAKE  TOO- 
LIBIN,  WESTERN  AUSTRALIA, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  4C. 
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HUMAN  GLUTATHIONE  PEROXIDASE  AC- 
TIVITY IN  CASES  OF  HIGH  SELENIUM  EX- 
POSURES, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

J.  L.  Valentine,  B.  Faraji,  and  H.  K.  Kang. 

Environmental  Research  ENVRAL,  Vol.  45,  No. 

1,  p  16-27,  February  1988.  5  fig,  3  tab,  44  ref.  EPA 

Research  Grant  R-803798-01. 

Descriptors:  'Selenium,  'Drinking  water,  'En- 
zymes, 'Water  pollution  effects,  'Population  expo- 
sure. Blood,  Urine,  Chemical  analysis,  Bioassay, 
Wyoming,  Nevada. 

Glutathione  peroxidase  activity  has  been  shown  to 
reflect  selenium  status  in  deficient  and  adequate 
states;  however,  during  instances  of  excess  supple- 
mentation a  point  was  reached  where  the  enzyme's 
activity  in  blood  showed  a  decrease  with  contin- 
ued selenium  administration.  Two  populations  in 
Wyoming  which  received  naturally  occurring 
excess  selenium  in  their  drinking  water,  Jade  Hills 
and  Red  Butte  near  the  city  of  Casper,  were  select- 
ed for  study;  levels  of  selenium  in  the  water  for 
these  respective  communities  were  194  and  494 
micrograms/liter.  Participants  from  the  city  of 
Casper  receiving  low-selenium  water,  1.7  micro- 
grams/liter, were  selected  as  controls;  in  addition 
data  on  participants  from  the  city  of  Sun  Valley, 
Nevada,  with  drinking  water  containing  <  3.1 
micrograms/liter  selenium,  are  reported  for  com- 
parison to  Casper  participants.  Samples  of  blood, 
urine,  and  tap  water  were  obtained  from  partici- 
pants in  each  community  and  analyzed  for  seleni- 
um content.  Blood  samples  were  also  analyzed  for 
glutathione  peroxidase  activity.  Results  showed  an 
increase  in  selenium  concentration  in  the  urine  as 
the  water  selenium  increased.  Selenium  concentra- 
tions in  blood  did  not  reflect  the  increased  seleni- 
um exposure.  Glutathione  peroxidase  activity  in 
whole  blood  decreased  in  highly  exposed  partici- 
pants compared  to  those  with  low  exposure.  It  is 
concluded  that  glutathione  peroxidase  activity  in 
cases  of  possible  environmental  toxic  exposures 
will  not  show  the  increased  activity  seen  in  supple- 
mentation of  selenium  to  deficient  subjects.  (Au- 
thor's abstract) 
W  8  8-07 169 


ACID       NEUTRALIZING       CAPACITY       OF 
LEAVES  EXPOSED  TO  ACIDIC  FOG, 

California  Univ.,  Riverside    Statewide  Air  Pollu- 


137 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


tion  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07175 


GROWTH  PARAMETER  AND  YIELD  COMPO- 
NENT RESPONSE  OF  FIELD  CORN  TO  SIMU- 
LATED ACID  RAIN, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

W.  L.  Banwart,  P.  M.  Porter,  E.  L.  Ziegler,  and  J. 

J.  Hassett 

Environmental        and        Experimental        Botany 

EEBODM,  Vol.  28,  No.  1,  p  43-51,  January  1988. 

6  tab,  12  ref.  EPA  Cooperative  Agreement  810725- 

01 

Descriptors:  *Air  pollution  effects,  'Plant  growth, 
•Crop  yield,  "Corn,  *Acid  rain,  'Simulated  rain- 
fall, Corn  Belt,  Hydrogen  ion  concentration,  Dry 
matter,  Seeds,  Proteins. 

Acid  rain  occurs  in  the  midwest  including  major 
portions  of  the  Corn  Belt.  Studies  have  suggested 
minimal  yield  response  of  field  corn  (Zea  mays)  to 
acid  rain.  However,  small  but  significant  reduc- 
tions in  yield  have  been  shown  for  some  cultivars 
under  extreme  conditions.  To  define  these  yield 
changes  further  effect  of  simulated  acid  rain  on 
parameters  associated  with  corn  yield  was  studied. 
Cultivars  B73xMol7  and  Pioneer  3377  were  shield- 
ed from  ambient  rain  by  two  movable  rain  exclu- 
sion shelters.  Six  simulated  rain  treatments  (pH  5.6, 
4.6,  4.2,  3.8,  3.4,  3.0)  were  applied  biweekly  within 
these  shelters  through  a  nozzle  distribution  system. 
Growth  and  yield  parameters  were  unaffected  by 
simulated  rain  treatment.  Analysis  of  2  years  of 
data  for  100-seed  dry  weight,  dry  matter  produc- 
tion, cob  weight,  barren  plants,  and  seed  protein 
content  indicated  no  significant  trends  with  treat- 
ment pH  for  either  cultivar.  However,  when  con- 
trasted with  all  other  treatments,  a  small  yield 
reduction  observed  at  pH  3.0  for  B73xMol7  (6%) 
was  associated  with  a  similar  reduction  in  ears 
(5%),  cob  dry  weight  (5%),  kernels  per  ear  (3%), 
and  slightly  increased  (3%)  seed  protein.  Thus, 
while  the  only  significant  yield  reduction  was  a 
contrast  of  pH  3.0  and  the  average  of  all  other 
treatments  for  B73xMol7,  this  reduction  appears 
to  be  the  result  both  of  slightly  fewer  ears  and 
slightly  less  successful  ear  fill.  (Author's  abstract) 
W88-07176 


AQUATIC  MACROPHYTES  OF  LAKE  MIZE, 
FLORIDA,  1968-1980, 

Clayton  State  College,  Morrow,  GA  30260. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07181 


ASBESTOS     IN     DRINKING     WATER     AND 
CANCER, 

Department  of  Medical  Statistics,  Charing  Cross 
and  Westminster  Medical  School,  London,  Eng- 
land. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07211 


UNSUITABILITY  OF  WORLD  HEALTH  OR- 
GANISATION GUIDELINES  FOR  FLUORIDE 
CONCENTRATIONS  IN  DRINKING  WATER 
IN  SENEGAL, 

Department    of    Human    Nutrition,    Agricultural 
University,  Wageningen,  The  Netherlands. 
For  primary  bibliographic  entry  see  Field  3C. 

W88-07213 


BLADDER  CANCER,  DRINKING  WATER 
SOURCE,  AND  TAP  WATER  CONSUMPTION: 
A  CASE-CONTROL  STUDY, 

National    Cancer    Inst.,    Bethesda,    MD.    Div.    of 

Cancer  Etiology. 

K.  P.  Cantor,  R.  Hoover,  P.  Hartge,  T.  J.  Mason, 

and  D.  T.  Silverman. 

Journal  of  the  National  Cancer  Institute  JNCIAM, 

Vol.  79,  No.  6,  p  1269-1279,  December  1987.  7  tab, 

61  ref. 

Descriptors:  'Human  diseases,  'Public  health, 
•Epidemiology,  'Risks,  'Potable  water,  'Drinking 
water  'Water  pollution  sources,  'Water  pollution 


effects,  'Chlorination,  Disinfection,  Chemical 
properties.  Toxicity,  Surface  water,  Groundwater, 
Cancer. 

Data  from  a  population-based  case-control  inter- 
view study  of  incident  bladder  cancer  in  10  areas 
of  the  United  States  were  used  to  estimate  relative 
risks  among  white  men  (2,116  cases,  3,892  con- 
trols) and  women  (689  cases,  1,366  controls)  ac- 
cording to  beverage  intake  level  and  type  of  water 
source.  Individual  year-by-year  profiles  of  water 
source  and  treatment  were  developed  by  linking 
lifetime  residential  information  with  historical 
water  utility  data  from  an  ancillary  survey.  Risk  of 
bladder  cancer  increased  with  intake  level  of  bev- 
erages made  with  tap  water.  The  odds  ratio  (OR) 
for  the  highest  vs.  lowest  quintile  of  tap  water 
consumption  was  1.43.  The  risk  gradient  with 
intake  was  restricted  to  persons  with  at  least  a  40- 
year  exposure  to  chlorinated  surface  water  and 
was  not  found  among  long-term  users  of  nonchlor- 
inated  ground  water.  The  ORs  for  the  highest  vs. 
lowest  quintiles  of  tap  water  intake  were  1.7  and 
2.0,  respectively,  among  subjects  with  40-59  and  > 
or  =  60  yr  exposure.  Duration  of  exposure  to 
chlorinated  surface  water  was  associated  with 
bladder  cancer  risk  among  women  and  nonsmokers 
of  both  sexes.  Among  nonsmoking  respondents 
with  tap  water  consumption  above  the  population 
median,  the  OR  increased  with  exposure  duration 
to  a  level  of  3. 1  for  >  or  =  60  years  of  residence 
at  places  served  by  chlorinated  surface  water  (vs. 
nonchlorinated  ground  water  users).  These  results 
extend  findings  of  earlier  epidemiologic  studies  and 
are  consistent  with  environmental  chemistry  and 
toxicologic  data  demonstrating  the  presence  of 
genotoxic  by-products  of  chlorine  disinfection  in 
treated  surface  waters.  (Author's  abstract) 
W88-07215 


EVALUATION  OF  COSTS  ASSOCIATED  WITH 
REGIONAL,  ENVIRONMENTAL  IMPACT  IN 
CHESAPEAKE  BAY, 

West  Virginia  University,  Morgantown,  WV. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-07224 


TREATMENT  ALTERNATIVES  FOR  NITRATE 
CONTAMINATED  GROUNDWATER  SUP- 
PLIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07225 


ACID  PRECIPITATION  AND  ITS  EFFECTS  ON 
WATER  QUALITY  OF  SMALL  RIVER  BASINS 
IN  RHODE  ISLAND, 

Rhode  Island  Univ.,  Kingston.  Water  Resources 

Center. 

C.  P.  C.  Poon,  and  T.  Chaplin. 

Journal  of  Environmental  Systems,  Vol.  17,  No.  2, 

p  79-92,  1987.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Acid  rain,  'Air  pollution  effects, 
•Path  of  pollutants,  'Water  quality,  'Small  water- 
sheds, Rhode  Island,  Aquatic  environment,  Trans- 
parency, Leaching,  Human  pathology,  Acidity, 
Alkalinity,  Hydrogen  ion  concentration,  Satellite 
technology,  Radar,  Maps,  Storms,  Deposition, 
River  flow,  Land  use,  Flood  peak. 

The  effects  of  acid  precipitation  on  the  water 
acidity,  alkalinity,  and  pH  of  three  small  rivers  in 
Rhode  Island  rural  areas  were  studied.  Satellite 
pictures,  radar  scans,  and  pressure  maps  were  used 
to  trace  storm  paths.  In  general,  more  acidity  was 
found  in  storms  coming  from  the  west-southwest 
direction.  Rainfall  pH  as  low  as  3.81  and  another 
rainfall  with  strong  acid  components  at  a  concen- 
tration of  0.000159  N  were  recorded.  The  degree 
of  impact  on  river  water  quality  depended  on 
storm  acidity,  storm  size,  amount  of  dry  deposition 
prior  to  the  storm,  river  flow  prior  to  the  storm, 
and  land  use  pattern  in  the  watershed.  A  drop  of 
half  a  pH  unit  in  a  river  could  take  place  in  half  a 
day.  The  largest  pH  drop  recorded  was  2.15  units 
and  the  largest  increase  of  acidity  was  elevenfold. 
The  impact  on  water  quality  could  last  longer  than 
five  days  from  the  onset  of  the  maximum  impact, 


which  generally  coincided  with  that  of  the  peak 
flow,   to  the  time  of  recovery  of  the  pre-storm 
water  acidity,   alkalinity,   and   pH.   (Author's  ab- 
stract) 
W88-07226 


ACIDIFICATION  AND  ANADROMOUS  FISH 
OF  ATLANTIC  ESTUARIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Terrestrial 

and  Aquatic  Ecology  Div. 

G.  B.  Hendrey. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  1-6,  September  1987.  12  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Acid  rain,  'Water  pollution,  'Acid 
streams,  'Fish,  'Anadromous  fish,  'Fish  popula- 
tions, 'Estuaries,  'Conferences,  Population  dy- 
namics, Salmon,  Shad,  Alewife,  Herring,  Striped 
bass,  Perch,  Hydrogen  ion  concentration,  Chemis- 
try of  precipitation,  Organic  compounds,  Eutroph- 
ication,  North  America,  Atlantic  Ocean,  Chesa- 
peake Bay. 

The  Hudson  River  Foundation  convened  a  confer- 
ence to  evaluate  evidence  pertaining  to  the  roles 
played  by  acid  deposition  and  stream  acidification 
in  the  decline  of  anadromous  fish  populations 
along  the  Atlantic  coastal  plain.  The  stimuli  for  the 
conference  were  that  (1)  some  populations  of  At- 
lantic salmon,  American  shad,  hickory  shad,  ale- 
wives,  blueback  herring,  and  striped  bass  as  well  as 
a  few  species  resident  in  coastal  streams  (yellow 
perch  and  white  perch)  are  in  a  state  of  severe 
decline  along  portions  of  the  east  coast  of  North 
America;  (2)  several  of  these  species  have  declined 
more-or-less  simultaneously  since  about  1970;  and 
(3)  severe  episodic  pH  depressions  are  observed  in 
some  streams  of  the  Chesapeake  Bay  system.  For 
example,  the  pH  of  Lyons  Creek  decreased  from 
7.0  to  5.9  in  1  hr  during  a  rain  event,  returning  to 
7.0  a  day  later.  After  discussing  several  possible 
mechanisms  for  these  observations,  the  conferees 
agreed  that  a  combination  of  factors  including 
stream  and  river  acidification,  toxic  metals  and 
organic  compounds,  eutrophication  and  overfish- 
ing appears  to  be  contributing  to  the  reduction  in 
fish  stocks.  The  essential  point  resulting  from  the 
conference  is  that  the  acid  deposition  hypotheses 
for  stream  acidification  and  declines  of  anadro- 
mous fish  populations,  a  potential  mechanism  that 
has  received  very  little  attention  heretofore,  was 
shown  to  be  viable  for  these  coastal  areas.  Specific 
recommendations  for  research  were  agreed  upon 
by  the  conferees.  (Author's  abstract) 
W88-07255 


SUMMARY  OF  THE  IMPACT  OF  ACID  RAIN 
ON  ATLANTIC  SALMON  (SALMO  SALAR)  IN 
CANADA, 

Fisheries  Research  Branch,  Halifax,  Nova  Scotia 

B3J  2S7,  Canada. 

W.  D.  Watt. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  27-35,  September  1987.  5  fig,  1  tab,  19 

ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Acidity,  'Aquatic  habitat,  'Rivers,  'Anadromous 
fish,  'Salmon,  North  America,  Canada,  Nova 
Scotia,  Chemical  properties,  Sulfuric  acid,  Hydro- 
gen ion  concentration,  Sulfates,  Aluminum,  Organ- 
ic compounds,  Anions,  Limestone,  Mathematical 
models,  Regression  analysis,  Cost-benefit  analysis. 

Within  the  present  North  American  range  of  At- 
lantic salmon,  severe  acid  rain  effects  are  limited  to 
the  Southern  Upland  area  of  Nova  Scotia.  In  the 
Southern  Upland,  long-range  transport  of  sulfuric 
acid  has  caused  many  rivers  to  decline  in  pH  to  the 
point  where  their  Atlantic  salmon  stocks  have  been 
destroyed  or  much  diminished.  Chemical  records 
show  a  declining  pH  trend  in  Nova  Scotia  rivers 
since  the  early  1950s.  Eighty  percent  of  the  annual 
variation  in  hydrogen  ion  concentration  can  be 
accounted  for  by  a  multiple  linear  regression 
model  on  excess  sulfate,  total  aluminum,  and  or- 
ganic anions.  It  is  technically  feasible  to  restore  the 
acidified  salmon  habitat  by  the  addition  of  lime- 
stone; the  total  cost  of  mounting  a  liming  program 
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to  restore  the  lost  habitat  has  been  estimated  at 
$4.750,00O/yr.  The  pre-acidification  Atlantic 
salmon  production  capacity  of  the  Southern 
Upland  was  estimated  from  physical  habitat  sur- 
veys and  tag  return  data  to  be  about  45,000  fish/yr. 
Acidification  has  caused  a  50%  decline  to  the 
current  production  level  of  about  23,000  fish/yr. 
The  costs  of  the  liming  program,  when  compared 
to  the  economic  benefit  of  the  anticipated  salmon 
enhancement,  are  economically  unjustifiable.  The 
eradication  of  salmon  from  such  large  regions  will 
hinder  future  programs  to  reestablish  the  species  in 
their  former  range  when  pollution  of  the  atmos- 
phere is  eventually  brought  under  control.  Present 
plans  are  for  a  small  liming  program  to  establish  a 
series  of  refuges  for  the  preservation  of  nuclei  of 
native  salmon  stocks.  (Author's  abstract) 
W88-07258 


ATLANTIC  SALMON  RESOURCES  IN  THE 
NORTHEASTERN  UNITED  STATES  AND  THE 
POTENTIAL  EFFECTS  OF  ACIDIFICATION 
FROM  ATMOSPHERIC  DEPOSITION, 

Maine  Univ.,  Orono.  Dept.  of  Zoology. 

T.  A.  Haines. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  37-48,  September  1987.  5  fig,  3  tab,  34 

ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
♦Acidity,  *Aquatic  habitat,  'Rivers,  *Anadromous 
fish,  'Salmon,  *Fish  populations,  North  America, 
United  States,  Maine,  Connecticut  River,  Dela- 
ware River,  Environmental  effects,  Dam  effects, 
Water  pollution  sources,  Acid  streams,  Toxicity, 
Fish  establishment,  Fish  stocking,  Chemical  prop- 
erties, Hydrogen  ion  concentration,  Aluminum. 

The  Atlantic  salmon  (Salmo  salar)  was  formerly 
abundant  in  northeast  coastal  rivers  in  the  United 
States  from  the  Canadian  border  to  the  Connecti- 
cut River,  and  possibly  as  far  south  as  the  Dela- 
ware River.  It  was  eliminated  from  most  of  its 
former  range  by  a  combination  of  overfishing, 
construction  of  dams  impassable  to  migrating  fish, 
and  municipal  and  industrial  pollution.  Reproduc- 
ing populations  are  now  limited  to  a  few  rivers  in 
Maine,  but  attempts  are  under  way  to  reintroduce 
the  species  to  some  rivers  where  populations  for- 
merly existed.  Most  of  the  native  Atlantic  salmon 
rivers  are  low  in  acid  neutralizing  capacity  and 
receive  acidic  precipitation.  The  third-order 
streams  are  not  now  acidic;  however,  in  some  first- 
and  second-order  streams  in  Maine,  pH  episodical- 
ly declines  to  4.7  and  aluminum  increases  to  350 
micrograms/gr.  These  conditions  could  be  toxic  to 
sensitive  early  life-history  stages  of  Atlantic 
salmon.  Comparison  of  chemical  conditions  in  two 
Maine  rivers  in  1980-1982  with  those  in  1969-1970 
indicated  that  the  streams  have  not  become  more 
acidic  during  this  interval.  Data  on  the  sport  catch 
of  Atlantic  salmon  indicated  that  populations  have 
generally  remained  stable  or  recently  increased  in 
the  Maine  rivers  having  naturally  reproducing 
populations.  The  recent  increase  probably  resulted 
from  introductions  of  hatchery  smolts  to  supple- 
ment natural  reproduction,  and  the  occurrence  of 
strong  year  classes  in  1978  and  1980.  The  popula- 
tion in  one  stream  has  declined  significantly  in 
recent  years,  but  the  cause  of  the  decline  is  prob- 
ably not  related  to  acidic  precipitation.  Atlantic 
salmon  resources  in  the  U.S.  have  apparently  not 
been  adversely  affected  by  atmospheric  deposition 
at  the  present  time.  (Author's  abstract) 
W88-07259 


and  shellfish  harvest  in  1979  totaled  284,500,000 
kg.  Although  historical  measures  of  stock  size  are 
less  than  optimum,  commercial  landings  and  indi- 
ces of  reproductive  success  indicate  declines  in 
several  species  of  anadromous  and  semi-anadro- 
mous  finfish.  Causes  for  the  declines  may  be  due  to 
point  and  non-point  sources  of  water  pollution, 
acid  deposition,  or  overfishing.  The  Environmental 
Protection  Agency  Chesapeake  Bay  Study  identi- 
fied a  number  of  major  environmental  problems  in 
the  Bay  but  the  exact  linkages  between  environ- 
mental problems  and  fish  stocks  have  not  been 
made.  (Author's  abstract) 
W88-07260 


CHEMICAL  AND  BIOLOGICAL  TRENDS  AS- 
SOCIATED WITH  ACIDIC  ATMOSPHERIC 
DEPOSITION  IN  THE  RHODE  RIVER  WA- 
TERSHED AND  ESTUARY, 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

D.  L.  Correll,  J.  J.  Miklas,  A.  H.  Hines,  and  J.  J. 

Schafer. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  63-86,  September  1987.  14  fig,  3  tab,  42 

ref.    NSF    Grants    DEB-7911563,    DEB-8207212, 

BSR-831648,  and  CEE-8219615. 

Descriptors:  *Rhode  River,  *Acid  rain,  'Water- 
sheds, 'Estuaries,  'Water  pollution  sources, 
'Chesapeake  Bay,  'Water  pollution  effects,  Aquat- 
ic environment,  Estuarine  environment,  Ions,  Hy- 
drogen ion  concentration,  Acidity,  Aluminum,  Ag- 
ricultural watersheds,  Forest  watersheds,  Streams, 
Groundwater  pollution,  Aquatic  animals,  Frogs, 
Fish,  Perch,  Striped  bass,  Spawning. 

The  Rhode  River  estuarine/watershed  system  is  a 
tributary  of  Chesapeake  Bay.   Bulk  precipitation 
pH  in  the  spring  season  declined  from  4.95  in  1974 
to  3.82  in  1981  and  was  4.03  in  1985.  The  changes 
in  pH  of  a  forested  primary  stream  were  more 
related  to  changes  in  bulk  precipitation  pH  than 
were  the  changes  in  pH  of  agricultural  streams, 
reflecting  the  importance  of  other  major  terrestrial 
sources  of  acidity  on  agricultural  systems.  Surges 
in  acidity  and  dissolved  total  aluminum  concentra- 
tion in  primary  (first-order)  streams  reached  ex- 
tremes   of   pH    3.2    and    300    micrograms    Al/1. 
Higher-order  streams  had  surges  in  acidity  with 
pH   minima    <    5.0.    Surges   in   acidity   occurred 
during  accelerated   groundwater  percolation   fol- 
lowing storm  events  and  did  not  coincide  with 
surface    runoff   or    snowmelt.    One    reason    why 
groundwater  is  more  acidic  than  surface  runoff  is 
that  the  vegetation  exchanges  hydrogen  ions  for 
alkaline  cations  in  the  soil  and  translocates  these 
ions  to  the  vegetational  canopy.   When  it  rains, 
hydrogen  ions  in  the  precipitation  displace  some  of 
these  cations,   while  groundwater  is  enriched  in 
hydrogen  ions.  Although  the  source  of  dissolved 
aluminum    is    dissolution    of   clay    minerals    with 
atomic  ratios  of  aluminum  to  silicate  of  1:1,  1:2,  or 
1:3,  this  ratio  in  stream  water  rapidly  declined  to 
1:1200  due  to  loss  of  aluminum.  On  average,  forest 
drainage  was  the  most  acidic,  the  highest  in  dis- 
solved aluminum  and  the  lowest  in  calcium.  Surges 
in  acidity  were  most  severe  from  pastureland,  and 
next  most  severe  from  cropland.  Larval  bioassays 
of  acidity   indicate   negligible   toxicity   to   spring 
peepers,  significant  toxicity  to  yellow  perch,  and 
drastic  effects  on  striped  bass  at  pH  5.0.  (Author's 
abstract) 
W88-07261 


STATUS  OF  SOME  FINFISH  STOCKS  IN  THE 
CHESAPEAKE  BAY, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Fisheries  Administration. 

H.  J.  Speir. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  49-62,  September  1987.  9  fig,  33  ref. 

Descriptors:  'Fish,  'Anadromous  fish,  'Fish  popu- 
lations, 'Estuaries,  United  States,  'Chesapeake 
Bay,  'Water  pollution  effects,  Striped  bass,  Shad, 
Herring,  Perch,  Fish  harvest,  Commercial  fishing, 
Sport  fishing,  Acid  rain,  Environmental  quality. 

The  Chesapeake  Bay  is  one  of  the  largest  and  most 
productive  estuaries  in  the  United  States.  The  fish 


ACIDIFICATION  EFFECTS  ON  LARVAL 
STRIPED  BASS,  MORONE  SAXATILIS  IN 
CHESAPEAKE  BAY  TRIBUTARIES:  A 
REVIEW, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

L.  W.  Hall. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.   1/2,  p  87-96,  September  1987.  4  tab,  46  ref. 

FWS  Cooperative  Agreements   14-16-0009-84-909 

and  14-16-0009-85-910. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Acidity,  'Fish,  'Anadromous  fish,  'Striped  bass, 
'Chesapeake  Bay,  Estuaries,  Tributaries,  Susque- 
hanna    River,     Potomac     River,     Rappahannock 


River,  Water  quality,  Pollutants,  Spawning, 
Larvae,  Mortality,  Toxicity,  Chemical  properties, 
Hydrogen  ion  concentration,  Aluminum,  Hard- 
ness. 

Reduced  striped  bass  populations  along  the  East 
Coast  of  the  United  States  have  prompted  numer- 
ous studies  to  assess  various  factors  contributing  to 
the  decline.  Available  data  from  on-site  and  labora- 
tory studies  with  striped  bass  in  conjunction  with 
water  quality  and  contaminants  data  confirm  that 
the  eastern  shore  rivers  of  the  Chesapeake  Bay 
(Choptank,  Nanticoke,  and  Pocomoke  Rivers)  are 
susceptible  to  acidic  conditions.  The  Choptank  and 
Nanticoke  Rivers  are  significant  striped  bass 
spawning  areas.  Acidification  conditions  (low  pH, 
aluminum,  low  hardness)  were  documented  in 
these  systems  in  1984  at  levels  reported  to  cause 
high  mortality  to  striped  bass  larvae.  Striped  bass 
populations  in  several  western  shore  tributaries 
such  as  the  Mattaponi,  Pamunkey,  Patuxent,  and 
Rappahannock  Rivers  also  appear  to  be  vulnerable 
to  acidic  pH  conditions.  In-situ  toxicity  studies 
documenting  actual  striped  bass  larval  mortality 
are  lacking  in  these  systems;  however,  based  on 
laboratory  data  it  appears  that  potentially  toxic 
acidic  conditions  can  exist.  Although  certain 
Chesapeake  Bay  spawning  tributaries  do  exhibit 
acidic  conditions  during  spawning  periods,  other 
systems  are  resistant  to  acidification.  The  Chesa- 
peake and  Delaware  Canal,  Elk  River,  and  Susque- 
hanna River  of  the  Upper  Chesapeake  Bay  and  the 
Potomac  River  on  the  western  shore  appear  to  be 
resistant  to  reductions  in  pH.  The  upper  Chesa- 
peake Bay  and  Potomac  River  are  major  striped 
bass  spawning  areas.  Therefore,  reduced  striped 
bass  production  in  these  systems  may  be  related  to 
factors  other  than  acidification.  (Author's  abstract) 
W88-07262 


INFLUENCE  OF  PH  ON  THE  TOXICITY  OF 
ALUMINIUM  AND  OTHER  INORGANIC  CON- 
TAMINANTS TO  EAST  COAST  STRIPED 
BASS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
D.  R.  Buckler,  P.  M.  Mehrle,  L.  Cleveland,  and  F. 
J.  Dwyer. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  1/2,  p  97-106,  September  1987.  5  tab,  20  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Water  quality,  'Hydrogen  ion  concentra- 
tion, 'Acidity,  'Toxicity,  'Mortality,  'Aluminum, 
♦Fish,  'Anadromous  fish,  'Striped  bass,  Chemical 
properties,  Pollutants,  Inorganic  compounds,  Estu- 
aries, Chesapeake  Bay,  Acid  rain,  Fish  populations, 
Arsenic,  Cadmium,  Chromium,  Copper,  Lead, 
Mercury,  Nickel,  Zinc,  Salinity. 

The  abundance  of  anadromous  stocks  of  striped 
bass  in  the  Chesapeake  Bay  region  has  declined 
since  1970.  Various  hypotheses  bearing  on  possible 
causes  of  the  decline  have  been  proposed  and 
tested.  The  effect  of  water  quality  variables,  pH  in 
particular,  on  the  toxicity  of  known  environmental 
contaminants  to  early  life  stages  of  striped  bass  was 
examined.  The  results  of  studies  in  which  two  life 
stages  of  striped  bass  were  exposed  to  a  series  of 
aluminum  concentrations  at  various  pH  levels  in 
reconstituted  soft  fresh  water  indicated  that  the 
toxicity  of  aluminum  was  pH-dependent  and  that 
the  toxicity  of  acidity  was  age-dependent.  The 
toxicity  of  aluminum  plus  a  mixture  of  inorganic 
contaminants  (arsenic,  cadmium,  chromium, 
copper,  lead,  mercury,  nickel,  and  zinc)  to  young 
striped  bass  in  reconstituted  soft  fresh  and  reconsti- 
tuted saline  water  was  also  demonstrated  to  be  age- 
and  pH-dependent.  Toxicity  of  the  contaminants 
was  increased  with  decreases  of  pH  of  the  test 
waters.  Toxicity  from  low  pH  was  more  severe 
upon  younger  fish.  At  5  parts  per  thousand  salinity, 
no  mortality  attributable  to  the  inorganic  contami- 
nant mixture  plus  aluminum  occurred  at  concentra- 
tions up  to  twice  those  in  fresh  water.  The  interac- 
tion between  low  pH  from  acid  deposition  and 
inorganic  contaminants  should  be  considered  as  a 
possible  factor  contributing  to  the  decline  in  abun- 
dance of  east  coast  striped  bass.  (Shidler-PTT) 
W88-07263 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


CHRONIC  TOXICITY  OF  AN  ENVIRONMEN- 
TAL CONTAMINANT  MIXTURE  TO  YOUNG 
(OR  LARVAL)  STRIPED  BASS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia.  MO. 

P.  M.  Mehrle,  L.  Cleveland,  and  D.  R.  Buckler. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  107-118,  September  1987.  3  fig,  4  tab,  15 

ref. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'Toxicity,  'Mortality,  'Salinity,  'Fish,  'Anad- 
romous  fish,  'Striped  bass,  'Larvae,  Aquatic  envi- 
ronment. Chemical  properties,  Pollutants,  Estu- 
aries, Chesapeake  Bay,  Potomac  River,  James 
River,  Fish  populations,  Well  water,  Organic  com- 
pounds, Hydrocarbons,  Polychloronated  Biphen- 
yls,  Organic  pesticides,  Inorganic  compounds, 
Spawning. 

Larvae  of  striped  bass,  Morone  saxatilis,  were  ex- 
posed to  a  mixture  of  organic  and  inorganic  con- 
taminants in  fresh  well  water  and  2/g  1  saline  water 
for  30  days  and  5  g/1  saline  water  for  90  days. 
Environmental  concentrations  of  organic  and  inor- 
ganic chemicals  were  estimated  for  the  Chesapeake 
Bay  area.  Striped  bass  were  exposed  to  the  envi- 
ronmental concentration;  0.25,  0.5,  2,  and  4  times 
the  environmental  concentration;  and  a  solvent 
control  to  simulate  potential  conditions  in  their 
spawning  and  nursery  habitats  in  Chesapeake  Bay. 
The  contaminant  mixture  was  formulated  to  repre- 
sent mixtures  of  organic  polynuclear  aromatic  hy- 
drocarbons, PCBs,  organochlorine  pesticides,  and 
inorganic  chemicals  found  in  water  samples  from 
the  Elk,  Potomac,  James,  and  Choptank  Rivers  in 
the  Chesapeake  Bay  area.  The  sensitivities  of 
striped  bass  as  determined  by  survival  depended  on 
the  characteristics  of  the  exposure  water.  Larvae 
exposed  in  fresh  well  water  were  the  most  suscep- 
tible to  the  contaminant  mixture;  the  2  and  4  times 
environmental  concentration  treatments  caused 
significant  mortality  within  30  days.  In  the  2  g/1 
salinity  water,  the  4  times  environmental  concen- 
tration treatment  caused  significant  mortality  after 
30  days  of  exposure.  Larvae  exposed  to  the  con- 
taminant mixture  for  90  days  in  the  5  g/1  saline 
water  incurred  significant  mortality  in  the  2  and  4 
times  environmental  contamination  treatments.  It  is 
concluded  that  concentration  of  contaminants  and 
salinity  of  the  environment  must  both  be  consid- 
ered in  evaluating  the  influence  of  environmental 
contaminants  on  the  decline  of  striped  bass  along 
the  east  coast.  (Author's  abstract) 
W88-07264 


EFFECTS  OF  COMBINATIONS  OF  HEAVY 
METALS  ON  HILL  ACTIVITY  OF  AZOLLA 
PINNATA, 

Burdwan  Univ.  (India).  Dept.  of  Botany. 

A.  Sarkar,  and  S.  Jana. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  1/2,  p  141-145,  September  1987.  3  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Photosynthesis,  'Photolysis,  'Aquatic 
plants,  'Floating  plants,  Mercury,  Arsenic,  Lead, 
Copper,  Cadmium,  Chromium,  Water  pollution, 
Pollutants,  Plant  physiology.  Plant  tissues,  Inhibi- 
tion, Antagonistic  effects,  Synergistic  effects. 

The  effects  of  combinations  of  mercury,  arsenic, 
lead,  copper,  cadmium,  and  chromium  on  Hill 
activity  (photolysis  of  water,  an  important  compo- 
nent of  photosynthesis)  were  studied  in  Azolla 
pinnata.  All  combinations  of  heavy  metals  de- 
creased Hill  activity  of  chloroplasts  over  control 
values.  The  effects  were  most  pronounced  with 
treatments  of  Hg  + As  +  Pb  +  Cu  +  Cd  +  Cr  and 
Hg  + As  +  Pb  +  Cu  +  Cd.  Due  to  antagonistic  ef- 
fects, the  degree  of  inhibition  of  Hill  activity  in  A. 
pinnata  by  2  or  3  metals  in  combination  was  less 
than  the  sum  of  the  effects  of  the  same  metals 
applied  individually.  When  4  or  more  metals  were 
applied  in  combination,  the  effect  was  greater  than 
the  sum  of  the  effects  of  the  individual  metals, 
because  of  synergism.  In  general,  the  harmful  ef- 
fects of  the  individual  metals  were  found  to  be  in 
the  following  order  of  decreasing  severity:  Cd  > 
Hg  >  Cu  >  As  >  Pb  >  Cr.  (Author's  abstract) 
W88-07266 


STREAM  TEMPERATURE  INCREASES  AND 
LAND  USE  IN  A  FORESTED  OREGON  WA- 
TERSHED, 

Oregon   State   Univ.,   Corvallis.   Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07273 


IMPACT  OF  NONCHLORINATED  SECOND- 
ARY AND  TERTIARY  EFFLUENTS  ON  WARM 
WATER  FISH  COMMUNITIES, 

Environmental  and  Chemical  Sciences,  Inc.,  P.O. 
Box  1393,  Aiken,  South  Carolina  29802. 
M.  H.  Paller,  R.  C.  Heidinger.  and  W.  M.  Lewis. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  65-76,  February   1988.    1   fig,  6  tab,   15  ref. 

Descriptors:  'Secondary  wastewater  treatment, 
'Chlorination,  'Toxicity,  'Fish  populations,  'Pop- 
ulation exposure,  'Lethal  limit,  'Tertiary 
wastewater  treatment,  'Water  pollution  effects, 
Wastewater  treatment,  Water  chemistry,  Sand  fil- 
ters, Nitrification,  Fish. 

The  fish  communities  in  three  sewage  receiving 
Illinois  streams  were  monitored  by  electrofishing 
as  treatment  changed  from  secondary  with  chlorin- 
ation to  secondary  without  chlorination  to  tertiary 
without  chlorination  over  a  40-month  period.  Deg- 
radation of  the  fish  communities  was  severe  during 
the  secondary  treatment/chlorination  period. 
When  treatment  was  changed  to  secondary  with- 
out chlorination,  strong  improvements  occurred  in 
the  fish  communities  of  all  streams,  and  degrada- 
tion could  no  longer  be  demonstrated  on  the  basis 
of  species  number.  The  onset  of  tertiary  treatment 
resulted  in  few  additional  changes  in  the  fish  com- 
munities, with  the  possible  exception  of  increased 
abundance  of  several  species  of  minnows.  Tertiary 
treatment  consisted  of  nitrifications,  sand  filtration, 
and,  in  two  streams,  phosphorus  removal.  (Au- 
thor's abstract) 
W88-07279 


ENVIRONMENTAL     IMPACT    ASSESSMENT 

OF   THE   DISCHARGE   OF  THE   EFFLUENT 

FROM  THE  FARO  WASTE  STABILIZATION 

PONDS    INTO    THE    RIA    FORMOSA,    AL- 

GARVE,  PORTUGAL, 

PROCESL,  Engenharia  Hidraulica  e  Ambiental, 

Lda.,  67  Rua  Castilho,  4th  1200  Lisboa,  Portugal. 

M.  A.  S.  Pereira,  and  L.  Machado. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  337-339,  1987. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Environmental  impact,  Stabilization  lagoons,  Ria 
Formosa,  Portugal,  Salinity,  Nutrients,  Pathogens, 
Wetlands,  Bacteria,  Marshes,  Wastewater  pollu- 
tion, Shellfish. 

The  effects  of  effluent  discharge  from  a  proposed 
stabilization  pond  treatment  system  into  the  Ria 
Formosa,  Portugal,  were  studied.  This  nature  re- 
serve area  is  a  shallow  coastal  water  body  of  high 
ecological,  economic,  and  touristic  value.  It  re- 
ceives little  freshwater  contribution  except  in  Oc- 
tober through  April.  Presently,  the  inner  zones  of 
the  Ria,  which  are  not  flushed  during  the  tidal 
changes,  are  odorous  and  have  high  bacterial 
counts  from  crude  domestic  sewage  disposal.  Po- 
tential impacts  of  effluent  discharge  on  the  Ria 
Formosa  are  (1)  decrease  of  salinity  near  the  dis- 
charge, (2)  increase  of  nutrients  near  the  discharge, 
and  (3)  microbial  contamination,  especially  of 
shellfish.  (Cassar-PTT) 
W88-07363 


SHORELINE  IMPACT  FROM  OCEAN  WASTE 
DISCHARGES, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Hydraulics  and  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-07429 


EVALUATION  OF  THE  EQUILIBRIUM  CAL- 
CULATIONS       WITHIN        ACIDIFICATION 


MODELS:  THE  EFFECT  OF  UNCERTAINTY 
IN  MEASURED  CHEMICAL  COMPONENTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
W.  D.  Schecher,  and  C.  T.  Driscoll. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  533-540,  April  1988.  4  fig,  2  tab,  31  ref. 

Descriptors:  'Acid  rain,  'Model  studies,  'Water 
pollution  effects,  'Water  chemistry,  'Aluminum, 
'Sulfates,  Hydrogen  ion  concentration,  Calibra- 
tions, Rainfall,  Adirondacks. 

There  is  much  concern  over  the  effects  of  acidic 
deposition  on  soils  and  drainage  waters.  To  under- 
stand better  the  processes  regulating  the  acidifica- 
tion of  surface  waters,  computer  models  have  been 
developed  which  utilize  equilibrium  calculations  to 
predict  the  concentration  of  chemical  parameters 
such  as  pH,  acid  neutralizing  capacity,  dissolved 
inorganic  carbon,  Al  and  S04(2-).  A  chemical 
equilibrium  model  (ALCHEMI)  was  used  to 
evaluate  the  effect  of  uncertainty  in  the  measure- 
ment of  chemical  constituents  on  thermodynamic 
calculations.  The  water  chemistry  data  used  for 
this  analysis  were  collected  as  part  of  the  Regional 
Integrated  Lake-Watershed  Acidification  Study, 
which  included  17  lake- watershed  systems  from 
the  New  York  Adirondack  region.  For  calcula- 
tions where  pH  was  not  allowed  to  vary  (fixed  pH 
calculations),  uncertainty  in  Al  speciation  was 
small  (maximum  of  7%)  and  largely  due  to  impre- 
cision in  the  measurement  of  total  F  and  pH.  When 
calculations  were  made  from  electroneutrality 
based  on  measured  constituents  (variable  pH  calcu- 
lations), most  of  the  uncertainty  associated  with 
the  values  of  output  parameters  was  due  to  impre- 
cision in  the  determination  of  S04(2-).  (Author's 
abstract) 
W88-07443 


ZOOPLANKTON-MEDIATED  TRANSITIONS 
BETWEEN  N-  AND  P-LIMITED  ALGAL 
GROWTH, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  Sci- 
ences. 

J.  J.  Elser,  M.  M.  Elser,  N.  A.  MacKay,  and  S.  R. 
Carpenter. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  1,  p  1-14,  January  1988.  9  fig,  2  tab,  45  ref. 
NSF  Grants   BSR   83-08918  and   BSR   86-06271. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
'Zooplankton,  'Algal  growth,  'Limiting  nutrients, 
'Water  pollution  effects,  Nitrogen,  Phosphorus, 
Plant  physiology,  Biomass,  Nutrients,  Lakes. 

Limitation  of  algal  growth  by  nitrogen  and  phos- 
phorus was  assessed  in  three  north-temperate  lakes 
with  physiological  bioassays  and  nutrient  enrich- 
ment experiments.  In  addition,  mesocosm  experi- 
ments were  performed  in  the  three  lakes  to  exam- 
ine the  effects  of  nutrient  enrichment  and  zoo- 
plankton  biomass  and  size  on  algal  nutrient  status. 
In  situ  indicators  of  N  and  P  availability  were 
inversely  related  in  magnitude  and  transitions  be- 
tween N  and  P  limitation  were  abrupt.  Physiologi- 
cal bioassay  results  did  not  indicate  simultaneous 
limitation  by  N  and  P.  However,  limited  responses 
to  single-nutrient  enrichment  and  pronounced  re- 
sponses to  simultaneous  Na  and  P  addition  in  en- 
richment experiments  suggested  that  potential  limi- 
tation by  the  secondary  nutrient  was  usually  in 
close  proximity  to  limitation  by  the  primary  nutri- 
ent. Transitions  between  N  and  P  limitation  closely 
accompanied  major  shifts  in  the  zooplankton  com- 
munity. The  importance  of  the  zooplankton  com- 
munity in  regulating  the  relative  degree  of  N  or  P 
limitation  was  confirmed  by  the  mesocosm  experi- 
ments, which  demonstrated  that  transitions  be- 
tween algal  N  or  P  limitation  could  be  induced  by 
manipulations  of  zooplankton  biomass  or  size.  This 
result  supports  a  hierarchical  view  of  the  function 
of  planktonic  systems,  in  which  biotic  interactions 
structure  the  response  of  the  algal  community  to  a 
given  nutrient  load.  (Author's  abstract) 
W88-07463 


EVIDENCE  FOR  A  MATERNAL  YOLK 
FACTOR  ASSOCIATED  WITH  INCREASED 
TOLERANCE  AND  RESISTANCE  OF  FERAL 
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WHITE  SUCKER  (CATOSTOMUS  COMMER- 
SONI)  TO  WATERBORNE  COPPER, 

Waterloo  Univ  (Ontario).  Dept.  of  Biology. 
K.  R.  Munkittrick.  and  D.  G.  Dixon. 
Ecotoxicology       and        Environmental        Safety 
EESADV,  Vol.  15,  No.  1,  p  7-20,  February  1988. 
4  fig,  5  tab,  34  ref. 

Descriptors:  *  Water  pollution  effects,  *  Population 
exposure,  'Reproduction,  'Heavy  metals.  'Fish 
physiology,  'Sucker,  'Copper,  'Zinc,  'Maternal 
yolk  factor,  Survival,  Tolerance,  Larvae. 

White  suckers,  collected  from  lakes  containing  ele- 
vated levels  of  copper  (12  micrograms/L)  and  zinc 
(250  micrograms/L),  were  evaluated  for  reproduc- 
tive performance,  growth  and  survival  of  the 
larvae,  and  tolerance  of  the  larvae  to  waterborne 
copper.  Fertilization  success  was  not  impaired  in 
white  suckers  from  contaminated  sites;  metal-ex- 
posed males  performed  better  than  control  males  in 
fertilization  trials  with  control  eggs.  Larvae 
hatched  from  eggs  collected  at  contaminated  sites 
and  fertilized  in  clean  water  were  smaller,  devel- 
oped at  a  slightly  increased  rate,  and  exhibited 
poorer  growth  and  survival  than  larvae  from  con- 
trol sites.  Larvae  showed  significant  changes  in 
resistance  and  tolerance  to  copper  with  age. 
During  the  period  of  endogenous  nutrition,  larvae 
from  eggs  taken  at  contaminated  sites  showed  in- 
creased resistance  and  tolerance  to  waterborne 
copper  relative  to  controls.  The  effect  was  not 
seen  in  larvae  at  first  feeding,  at  ages  older  than  4 
days  after  the  onset  of  feeding  (25  days  posthatch) 
or  in  larvae  hatched  from  control  eggs  fertilized 
with  sperm  from  males  taken  at  contaminated  sites. 
This  study  provides  evidence  for  a  maternal  yolk 
factor  associated  with  increased  tolerance  and  re- 
sistance of  larvae  to  copper.  (Author's  abstract) 
W88-07470 


SUBLETHAL  EFFECTS  OF  TETRACHLORO- 
1,2-BENZOQUINONE  ■  A  COMPONENT  IN 
BLEACHERY  EFFLUENTS  FROM  PULP 
MILLS  -  ON  VERTEBRAL  QUALITY  AND 
PHYSIOLOGICAL  PARAMETERS  IN  FOUR- 
HORN  SCULPIN, 

National      Swedish      Environmental      Protection 
Board,  The  Lab.  for  Aquatic  Toxicology,  Studs- 
vik,  S-611  82  Nykoping,  Sweden. 
B.  E.  Bengtsson,  A.  Larsson,  A.  Bengtsson,  and  L. 
Renberg. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  1,  p  62-71,  February  1988. 
4  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Organic  compounds,  'Fish  physiology, 
'Pulp  wastes,  'Quinones,  'Sculpin,  Enzymes, 
Amino  acids,  Fish. 

The  effects  of  tetrachloro-l,2-benzoquinone 
(TCQ),  a  component  in  bleached  kraft  mill  ef- 
fluents (BKME),  on  vertebral  and  physiological 
parameters  were  investigated  in  juvenile  fourhom 
sculpin,  Myoxocephalus  quadricornis  L.  After 
about  4.5  months  of  exposure  to  0.1  and  0.5  mg 
TCQ/liter  in  7  o/oo  salinity  brackish  water,  the 
fish  demonstrated  vertebral  deformities,  aberrant 
mechanical  properties  of  the  vertebrae,  effects  on 
white  and  red  blood  cell  counts,  enhanced  activity 
of  delta-aminolevulinic  acid  dehydratase  in  eryth- 
rocytes, and  increased  levels  of  ascorbic  acid  in  the 
liver.  All  of  the  effects  are  qualitively  similar  to 
those  observed  in  fish  exposed  in  the  laboratory  to 
complex  BKME  and  in  feral  fish  in  the  receiving 
body  of  water  from  kraft  pulp  mills.  The  complex 
BKME  cause  a  more  multifarious  response  pattern 
and  some  typical  effects  of  BKME  on  fish  did  not 
appear  after  long-term  TCQ  exposure.  (See  also 
W88-07475)  (Alexander-PTT) 
W88-07472 


GROWTH  OF  DAPHNIA  MAGNA  EXPOSED 
TO  MIXTURES  OF  CHEMICALS  WITH  DI- 
VERSE MODES  OF  ACTION, 

Dept.  of  Veterinary  Pharmacology,  Pharmacy  and 
Toxicology,   Univ.  of  Utrecht,   P.O.   Box   80176, 
3508  TD  Utrecht,  The  Netherlands. 
J.  W.  Deneer,  W.  Seinen,  and  J.  L.  M.  Hermens. 
Ecotoxicology       and        Environmental        Safety 


EESADV,  Vol.  15,  No.  1,  p  72-77,  February  1988. 
2  fig,  2  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Organic  compounds,  'Toxicity,  'Daph- 
nia,  'Growth,  Additivity. 

Concentrations  causing  inhibition  of  growth  of 
Daphnia  magna  after  16  days  of  exposure  were 
determined  for  nine  chemicals  that  presumably  act 
through  different  modes  of  action.  The  joint  toxic 
effect  of  a  mixture  of  these  chemicals  was  nonaddi- 
tive.  When  lethality  was  used,  the  joint  toxicity 
closely  corresponded  to  concentration  addition. 
The  additivity  was  substantially  lowered  when 
EC50  repro  was  used  as  the  parameter.  The  use  of 
the  somewhat  more  sensitive  EClOgr  led  to  an 
even  smaller  degree  of  additivity.  The  results  seem 
to  support  the  belief  that,  when  dealing  with  com- 
pounds acting  through  different  mechanisms,  an 
increase  of  the  sensitivity  of  the  parameter  studied 
will  lead  to  a  decrease  of  the  additivity  in  the  joint 
action  of  the  mixture.  (Alexander-PTT) 
W88-07473 

TOXICITY  OF  CHLORPYRIFOS,  ENDRIN,  OR 
FENVALERATE  TO  FATHEAD  MINNOWS 
FOLLOWING  EPISODIC  OR  CONTINUOUS 
EXPOSURE, 

U.S.  Environmental  Protection  Agency,  Environ- 
mental Research  Lab.-Dulufh,  6201  Congdon  Bou- 
levard, Duluth,  Minnesota  55804. 
A.  W.  Jarvinen,  D.  K.  Tanner,  and  E.  R.  Kline. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  1,  p  78-95,  February  1988. 
6  fig,  6  tab,  48  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Toxicity,  'Organic  compounds,  'Min- 
nows, 'Pesticides,  Fish  physiology,  Water  quality. 

Fathead  minnow  larvae  (Pimephales  promelas) 
were  exposed  to  three  individual  pesticides  during 
brief  or  continuous  exposure  in  96-hr  and  28-  to  30- 
day  toxicity  tests.  Continuous  exposure  96-hr  LC50 
values  for  chlorpyrifos,  endrin,  and  fenvalerate 
were  122.2,  0.7,  and  0.85  micrograms/L,  respec- 
tively. Continuous  exposure  chronic  effect  concen- 
trations were  chlorpyrifos,  2.1  micrograms/L  (in- 
creased deformities);  endrin,  0.38  micrograms/L 
(reduction  in  growth);  and  fenvalerate,  0.36  micro- 
grams/L (reduction  in  survival  and  growth).  Brief 
exposure  chronic  test  results  indicated  that  fathead 
minnow  exposure  to  chlorpyrifos  for  as  few  as  5  hr 
at  a  concentration  similar  to  a  continuous  exposure 
96-hr  LC50  value  resulted  in  increased  deformities 
and  a  reduction  in  growth,  whereas  a  48-hr  expo- 
sure at  a  concentration  similar  to  a  continuous 
exposure  96-hr  LC50  value  was  required  to  cause  a 
reduction  in  growth  for  endrin  and  a  reduction  in 
survival  and  growth  for  fenvalerate.  It  is  suggested 
that  although  constant  exposure  laboratory  tests 
are  essential  for  hazard  assessment,  the  relation- 
ships of  exposure  duration  and  toxicant  intensity  to 
ecotoxic  effects  are  necessary  for  reliable  risk  as- 
sessments and  implementation  of  water  quality 
standards.  (Author's  abstract) 
W88-07474 


Effects  Of  Pollution — Group  5C 

affected  the  hematology,  the  ion  balance,  and  the 
vertebral  structure.  Decreased  values  for  hemato- 
crit and  hemoglobin  and  a  reduced  red  blood  cell 
count,  as  well  as  increased  levels  of  mcthemoglo- 
bin,  indicated  disturbances  in  the  red  blood  cell 
status.  The  white  blood  cell  picture  was  not  signifi- 
cantly affected  by  the  BKME  exposure.  Decreased 
levels  of  potassium  and  chloride  ions  in  the  blood 
plasma  in  some  of  the  exposed  fish  suggest  an 
impaired  ability  to  maintain  ion  homeostasis.  Ele- 
vated frequencies  of  vertebral  deformations  in  fish 
exposed  to  BKME  confirm  previous  observations 
of  vertebral  damage  in  feral  fourhom  sculpin 
caught  in  the  receiving  body  of  water  of  the  same 
bleached  kraft  pulp  industry.  Many  of  the  param- 
eters analyzed  in  this  investigation  may  be  used  as 
health  indicators  in  future  laboratory  and  field 
studies  on  fish  exposed  to  BKME.  (Author's  ab- 
stract) (See  also  W88-07472) 
W88-07475 


LONG-TERM  EFFECTS  OF  BLEACHED 
KRAFT  MILL  EFFLUENTS  ON  RED  AND 
WHITE  BLOOD  CELL  STATUS,  ION  BAL- 
ANCE, AND  VERTEBRAL  STRUCTURE  IN 
FISH, 

Dept.  of  Zoophysiology,  Uppsala  Univ.,  Box  560, 
S-751  22  Uppsala,  Sweden. 
J.  Hardig,  T.  Andersson,  B.  E.  Bengtsson,  L. 
Forlin,  and  A.  Larsson. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  1,  p  96-106,  February 
1988.  1  fig,  7  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Organic  compounds,  'Fish  physiology, 
'Pulp  wastes,  'Sculpin,  Bioindicators. 

In  a  laboratory  investigation  fourhom  sculpin 
(Myoxocephalus  quadricornis)  were  exposed  for  5- 
9  months  to  wastewater  from  pine  and  birch  lines 
from  a  bleached  kraft  pulp  plant.  This  long-term 
exposure  to  bleached  kraft  mill  effluent  (BKME) 


APPLICATION  OF  NONLINEAR  OPTIMIZA- 
TION TO  WATER  QUALITY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For   primary   bibliographic   entry   see   Field    5G. 
W88-07492 


EFFECTS  OF  CHEMICAL  STRESS  ON  THE 
POPULATION  DYNAMICS  OF  DAPHNIA 
MAGNA:  A  COMPARISON  OF  TWO  TEST 
PROCEDURES, 

Ministry  of  Transport  and  Public  Works,  Lelystad 

(Netherlands).  Lab.  for  Ecotoxicology. 

C.  J.  Van  Leeuwen,  G.  Niebeek,  and  M. 

Rijkeboer. 

Ecotoxicology       and       Environmental        Safety 

EESADV,  Vol.  14,  No.  1,  p  1-11,  August  1987.  5 

fig,  5  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Growth 
rates,  'Daphnia,  'Toxicity,  'Population  exposure, 
'Fertility,  Heavy  metals,  Organic  compounds, 
Population  dynamics,  Crustaceans. 

Ten  substances  were  tested  to  compare  two  meth- 
ods that  can  be  used  in  chronic  toxicity  studies 
with  the  Cladoceran  Daphnia  magna.  In  semistatic 
experiments  with  cohorts  (life-table  studies)  surviv- 
al appeared  to  be  a  dominant  factor  in  exponential 
population  growth.  Specific  inhibition  of  reproduc- 
tion as  a  result  of  toxic  stress  was  observed  only  in 
tests  with  bromide  and  2,4-dichloroaniline.  For 
some  substances  (cadmium,  bichromate,  metavana- 
date,  and  bromide)  individual  growth  (carapace 
length)  was  found  to  be  a  sensitive  parameter.  In 
intermittent-flow  experiments  with  small  expand- 
ing populations  the  yield  (carrying  capacity) 
proved  to  be  a  highly  sensitive  parameter,  prob- 
ably owing  to  the  fact  that  in  these  tests  popula- 
tions grow  logistically,  i.e.,  become  additionally 
stressed  by  food  limitation.  Chemically  induced 
reductions  in  food  ingestion  and  conversion  effi- 
ciency may  thus  become  very  predominant.  In 
view  of  the  place  of  these  crustaceans  in  the  food 
web  such  reductions  in  the  carrying  capacity 
would  seem  to  be  of  great  ectoxicological  impor- 
tance. (Author's  abstract) 
W88-07495 


TOXICITY  OF  NICKEL  AND  SILVER  TO 
NOSTOC  MUSCORUM:  INTERACTION  WITH 
ASCORBIC  ACID,  GLUTATHIONE,  AND 
SULFUR-CONTAINING  AMINO  ACIDS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  for 

Advanced  Study  in  Botany. 

L.  C.  Rai,  and  M.  Raizada. 

Ecotoxicology        and       Environmental        Safety 

EESADV,  Vol.  14,  No.  1,  p  12-21,  August  1987.  3 

fig,  3  tab,  18  ref. 

Descriptors:  'Nostoc,  'Water  pollution  effects, 
'Toxicity,  'Population  exposure,  'Morbidity, 
'Nickel,  'Silver,  Metabolism,  Enzymes,  Amino 
acids,  Detoxification,  Bacteria,  Cyanophyta. 

Exposure  of  Nostoc  muscorum  to  different  con- 
centrations of  Ni  and  Ag  brought  about  reductions 
in  growth,  carbon  fixation,  heterocyst  production, 
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and  nitrogenase  activity  and  increase  in  the  loss  of 
ions  (K  +  ,  Na  +  ).  In  an  attempt  to  ameliorate  the 
toxicity  of  test  metals  by  ascorbic  acid,  glutathi- 
one, and  sulfur-containing  amino  acids  (L -cysteine 
and  L-methionine),  it  was  found  that  the  level  of 
protection  by  ascorbic  acid  and  glutathione  was 
more  for  Ag  than  Ni.  However,  metal-induced 
inhibition  of  growth  and  carbon  fixation  was  equal- 
ly ameliorated  by  methionine.  But  the  level  of 
protection  by  cysteine  was  quite  different,  i.e., 
27%  for  Ni  and  22%  for  Ag.  Protection  of  metal 
toxicity  in  N.  muscorum  by  amino  acids  lends 
further  support  to  self-detoxifying  ability  of cyano- 
bacteria  because  they  are  known  to  synthesize  all 
essential  amino  acids.  (Author's  abstract) 
W88-07496 


GAMMA-BHC-  AND  CYTHION-INDUCED  AL- 
TERATIONS IN  LIPID  METABOLISM  IN  A 
FRESHWATER  CATFISH,  CLARIAS  BATRA- 
CHUS,  DURING  DIFFERENT  PHASES  OF  ITS 
ANNUAL  REPRODUCTIVE  CYCLE, 
Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 
Zoology. 

B.  Lai,  and  T.  P.  Singh 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  14,  No.  1,  p  38-47,  August  1987.  4 
fig,  30  ref.  Grant-in-aid  for  research  from  HCS/ 
DST/928/80  and  ICAR-PL-480  Project  Now.  IN- 
ARS-213,  New  Delhi. 

Descriptors:  'Fertility,  "Chlorinated  hydrocar- 
bons, *Melathion,  *Water  pollution  effects,  ♦Me- 
tabolism, *Catfish,  *Pesticides,  Population  expo- 
sure, Biological  studies,  Spawning,  Chemical  ef- 
fects, Fish  physiology. 

Specimens  of  either  sex  of  the  freshwater  catfish 
Clarias  batrachus  were  exposed  to  safe  and  suble- 
thal concentrations  of  gamma-BCH  (1,2,3,4,5,6- 
hexachlorocyclohexane)  (2  and  8  ppm)  and  Cyth- 
ion  (malathion)  (1  and  4  ppm)  for  4  wk  during 
different  phases  of  the  annual  reproductive  cycle. 
Their  effects  on  various  lipid  fractions,  viz.,  trigly- 
cerides (TG),  phospholipids,  free  cholesterol,  and 
esterified  cholesterol,  were  studied  in  liver,  plasma, 
gonads,  and  muscle.  These  pesticides  suppressed 
the  level  of  hepatic  TG  in  females  during  the 
preparatory,  prespawning,  and  postspawning 
phases,  while  during  the  spawning  phase  they  stim- 
ulated an  increase  in  its  level.  However,  in  males, 
these  pesticides  were  ineffective  in  having  any 
effect  on  liver  TG  during  the  spawning  and  post- 
spawning  phases,  but  in  the  preparatory  phase,  as 
with  the  female,  they  increased  its  levels,  while  in 
the  prespawning  phase  they  decreased  liver  TG 
levels.  Hepatic  phospholipid  biosynthesis  was  im- 
paired by  gamma-BHC  but  cythion  had  no  effect 
on  it.  Cholesterol  biosynthesis  as  such  appeared  to 
be  unaffected  by  these  pesticides  but  the  dynamics 
of  free  and  esterified  cholesterol  levels  were  dis- 
turbed in  response  to  Cythion  and  gamma-BHC. 
These  pesticides  greatly  reduced  the  mobilization 
of  these  hepatic  lipids  to  gonads.  Muscle  lipids 
were  least  affected  by  these  pesticides.  (Author's 
abstract) 
W88-07498 


EFFECT  OF  SAFE  CONCENTRATIONS  OF 
SOME  PESTICIDES  ON  TESTICULAR  RECRU- 
DESCENCE IN  FRESHWATER  MURREL, 
CHANNA  PUNCTATUS  (BL):  A  MORPHOLOG- 
ICAL STUDY, 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 
Dept.  of  Zoology. 
P.  K.  Saxena,  and  K.  Mani. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  14,  No.  1,  p  56-63,  August  1987. 
12  fig,  I  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Fertility,  'Organic  pesticides,  'Fish, 
Spawning,  Chemical  effects,  Biological  studies, 
Morbidity,  Organophosphorus  pesticides,  Carba- 
mate pesticides. 

The  effects  of  safe  concentrations  of  fenitrothion 
50%  E.C.,  an  organophosphate,  and  carbofuran 
3%,  a  carbamate,  on  testicular  recrudescence  of 
Channa  punctatus  during  the  maturing,  prespawn- 
ing, and  spawning  phases  (15th  April  through  12th 


August,  1980)  of  the  annual  reproductive  cycle 
have  been  studied.  The  results  reveal  that  com- 
pared to  the  carbofuran  treatment,  the  fenitrothion 
treatment  was  more  effective  in  lowering  testicular 
weights.  Furthermore,  the  carbofuran  treatment 
delayed  the  formation  of  spermatids  and  sperm, 
since  their  occurrence  in  the  testes  was  observed  at 
90  days  of  exposure,  but  at  60  days  of  exposure  in 
the  control  fish.  The  fenitrothion  treatment  not 
only  delayed  the  formation  of  spermatids,  but  also 
arrested  the  formation  of  sperm,  since  most  of  the 
spermatids  had  undergone  necrosis.  The  exposure 
for  120  days  to  safe  concentrations  of  carbofuran/ 
fenitrothion  also  resulted  in  the  necrosis  of  sperma- 
togonia and  spermatogenetic  stages  were  observed 
in  the  testes  of  the  treated  fish.  The  occurrence  of 
such  empty  lobules,  however,  was  relatively  great- 
er in  the  fenitrothion-treated  fish.  The  formation  of 
the  collagenous  capsules  around  the  necrotic  germ 
cells  was  also  observed  in  the  treated  fish  testes. 
The  interstitial  (Leydig)  cells  were  in  the  involuted 
condition  in  the  treated  fish  testes,  but  active  in  the 
control  fish.  (Author's  abstract) 
W88-07499 


FATHEAD  MINNOW  FHM  CELLS  FOR  USE 
IN  IN  VITRO  CYTOTOXICITY  ASSAYS  OF 
AQUATIC  POLLUTANTS, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
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UPTAKE  AND  LOSS  OF  DISSOLVED  CADMI- 
UM BY  THE  STICKLEBACK,  GASTEROSTEUS 
ACULEATUS  L., 

Queen  Elizabeth  Coll.,  London  (England). 

J.  A.  O.  Oronsaye. 

Ecotoxicology       and        Environmental        Safety 

EESADV,  Vol.  14,  No.  1,  p  88-96,  August  1987.  7 

fig,  1  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Metabolism,  'Absorption,  'Bioaccumu- 
lation,  'Cadmium,  'Zinc,  'Fish  populations, 
Heavy  metals,  Stickleback. 

The  whole-body  uptake  of  cadmium  by  the  three- 
spined  stickleback  (Gasterosteus  aculeatus)  has 
been  measured  after  exposure  of  fish  to  2.5  and  5.0 
mg  Cd(2  +  )/liter  hard  water  and  equal  amounts  of 
2.0  mg  Cd(2  +  )  plus  2  mg  Zn(2  +  )/leter  and  4.0 
mg  Cd(2  +  )  plus  4.0  mg  Zn(2  +  )/liter  hard  water, 
respectively.  Fish  absorbed  and  retained  cadmium 
while  the  uptake  and  accumulation  of  zinc  was 
depressed.  The  loss  of  absorbed  cadmium  was 
quicker  in  fish  previously  exposed  to  cadmium  plus 
zinc  solutions  used  together.  Cadmium  depresses 
the  uptake  zinc  when  present  together.  Since  zinc 
is  an  essential  element,  its  displacement  will  induce 
a  state  of  zinc  deficiency.  It  is  conceivable  that 
even  though  cadmium  may  be  lost  to  fish  after 
exposure  to  cadmium  and  zinc  together,  the  bound 
cadmium  not  lost  may  continue  to  displace  more 
zinc  and  this  may  eventually  kill  the  fish  through 
cadmium  poisoning.  (Freidmann-PTT) 
W88-07501 


EVALUATION  OF  THE  GREAT  LAKES  NEAR- 
SHORE  INDEX, 

Dept.  of  Environmental  Health,  College  of  Public 

Health,    P.O.    Box    26901,    Oklahoma    City,    OK 

73190. 

For  primary  bibliographic  entry  see  Field  2H. 
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COMMUNITY  DEGRADATION  INDEX:  A 
NEW  METHOD  FOR  ASSESSING  THE  DETE- 
RIORATION OF  AQUATIC  HABITATS, 

Estuaries  and  Coastal  Processes  Division,  The  Na- 
tional Institute  for  Water  Research,  P.O.  Box 
17001,  Congella  4036,  Republic  of  South  Africa. 
A.  E.  Ramm. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  293- 
301,  March  1988.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Streams, 
'Aquatic  habitats,  'Pollution  index,  'Degradation, 
Habitats,    Fish,    Community    degradation    index, 


Cuyahoga  River,  Ohio,  Species  diversity,  Species 
composition,  Model  studies. 

The  community  degradation  index  was  developed 
as  a  simple  method  for  evaluating  stream  habitats 
by  comparing  them  with  a  theoretical  (ideal)  situa- 
tion. No  degradation  was  indicated  by  0;  total 
degradation,  by  10.  The  concept  and  mathematical 
expression  of  this  index  was  new.  It  was  designed 
to  eliminate  subjective  decision  making  regarding 
the  sensitivity  of  a  particular  species  of  biological 
assemblage  to  a  pollutant  or  mix  of  pollutants. 
When  applied  to  data  from  the  Cuyahoga  River, 
Ohio,  close  agreement  was  obtained  between  com- 
munity degradation  as  expressed  by  the  index  and 
field  observations.  The  Cuyahoga  Basin,  known  as 
a  polluted  area,  had  a  high  index  of  6.0  (range,  9.3 
in  the  main  stem  to  2.1  in  the  upper  reaches), 
compared  with  a  rural  river  30  miles  to  the  east, 
with  an  index  of  3.4.  The  river  reaches  with  the 
highest  index  numbers  were  those  into  which 
waste  is  commonly  discharged.  (Cassar-PTT) 
W88-07540 


FAILURE  OF  SPRING  TURNOVER  IN  ONON- 
DAGA LAKE,  NY,  U.S.A., 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY 
S.  W.  Effler,  and  M.  G.  Perkins. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  3,  p  285-291,  July  1987.  3  fig,  13  ref. 

Descriptors:  'Onondaga  Lake,  'Limnology, 
'Turnover,  'Oxygen  depletion,  'Water  pollution 
effects,  Ice-water  interfaces,  Alkaline  water,  Indus- 
trial wastewater,  Lakes,  Ice  breakup. 

Onondaga  Lake,  NY.,  failed  to  turnover  in  the 
spring  of  1986  because  of  the  strong  chemical 
stratification  under  the  ice  that  developed  as  a 
result  of  ionic  discharges  from  an  alkali  plant.  This 
stratification  had  a  negative  impact  on  the  02 
resources  of  the  lake,  as  the  lower  depleted  layers 
of  the  lake  were  not  replenished  with  02.  Anoxia 
and  anaerobiesis  in  the  bottom  water  expanded 
following  'ice-out'.  Comparison  of  characteristics 
observed  for  the  winter  through  spring  interval  of 
1986  with  historic  data  indicates  Onandaga  Lake 
has  failed  to  experience  spring  turnover  in  a 
number  of  years  (approximately  7  of  the  last  18  yr) 
because  of  the  ionic  discharges  from  the  alkali 
plant.  (Author's  abstract) 
W88-07591 


ACID  PULSES  FROM  SNOWMELT  AT  ACIDIC 
CONE  POND,  NEW  HAMPSHIRE, 

IEP,  Inc.,  Northborough,  MA. 
S.  F.  Baird,  D.  C.  Buso,  and  J.  W.  Hornbeck. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 
No.  3,  p  325-338,  July  1987.  7  fig,  1  tab,  31  ref. 

Descriptors:  'Seasonal  variation,  'Acid  pulses, 
'Snowmelt,  'Cone  Pond,  'Limnology,  'Water 
pollution  effects,  'Acid  rain,  Water  chemistry,  Hy- 
drogen ion  concentration,  Pollution  load,  Snow, 
Ponds,  Thaw,  Sulfates,  Aluminum,  Nitrates,  Slush, 
Ice,  Alkaline  water,  Acidic  water. 

A  study  was  undertaken  to  examine  whether  'acid 
pulses'  from  snowmelt  created  permanent  changes 
in  a  pond's  chemistry.  Water  samples  were  collect- 
ed from  clearwater  acidic  Cone  Pond  in  the  White 
Mountain  National  Forest,  New  Hampshire.  The 
pond,  inlet,  and  outlet  were  intensively  sampled 
throughout  winter  and  early  spring  1983-84. 
Thaws  brought  more  H(  +  )  into  upper  waters  of 
the  pond,  but  most  was  gone  within  a  week.  In 
contrast,  S04(2-)  and  Al  showed  dilution  with 
increased  streamflow  into  the  pond,  and  N03(-) 
was  only  detected  in  ice,  slush,  and  surface  waters. 
Bottom  waters  were  anoxic  throughout  the  winter 
and  had  pH  6  0  compared  to  4.7  for  most  of  the 
water  column.  Alkalinity  at  the  bottom  rose  from  0 
in  November  1983  to  190  micro-eq/L  in  April 
1984.  Between  November  and  April  the  pond 
gained  Al  but  lost  S04(2->  and  H(  +  ).  Most  of  the 
Al  gain  came  after  ice-out  when  loading  through 
the  inlet  increased,  but  during  the  final  snowmelt  a 
temporary  increase  in  Al  concentration  was  also 
seen  throughout  the  water  column.  (Author's  ab- 
stract) 
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Effects  Of  Pollution — Group  5C 


W88-07594 

HEMATOLOGICAL  AND  PATHOLOGICAL 
EFFECTS  OF  CHROMIUM  TOXICOSIS  IN 
THE  FRESHWATER  FISH,  BARBUS  CON- 
CHONIUS  HAM, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

T.  S.  Gill,  and  J.  C.  Pant. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  3/4,  p  241-250,  October  1987.  16  fig,  2  tab,  20 
ref. 

Descriptors:  "Water  pollution  effects,  'Chromium, 
♦Tissue  analysis,  'Toxicity,  *Fish,  Animal  physiol- 
ogy, Population  exposure,  Heavy  metals,  Animal 
pathology,  Hematology,  Blood. 

Experimental  exposure  to  Cr(VI)  induced  anoma- 
lies in  the  peripheral  blood  and  tissues  of  a  fresh- 
water fish,  Barbus  conchonius.  Clinical  findings  in 
the  blood  corpuscles  included  swelling  of  erythro- 
cytes, numerous  circulating  polychromatophils, 
and  vaculation  of  large  lymphocytes  during  acute 
exposure.  Poikilocytosis,  severe  cytoplasmic  va- 
cuolation  and  deterioration  of  cytoplasmic  mem- 
brane in  erythrocytes  occurred  following  chronic 
exposure.  Significant  polycythemia  with  collateral 
rise  in  hemoglobin  (Hb)  and  hematocrit  (Hct)  were 
manifest  in  the  acutely  intoxicated  fish.  By  con- 
trast, chronic  exposure  caused  marked  erythro- 
penia  and  an  accompanying  reduction  in  Hb  and 
Hct  values.  Leucocyte  subpopulations  showed  an 
initial  rise  and  then  a  fall  in  the  thrombocytes 
together  with  a  significant  lymphocytosis,  neutro- 
penia, and  basophilia.  Pathological  changes  were 
observed  in  the  gills,  kidneys,  and  liver  of  Cr- 
exposed  fish.  (Author's  abstract) 
W88-07601 


TRACE  METALS  IN  FISH  EXPOSED  TO  AS- 
BESTOS RICH  SEDIMENTS, 

British   Columbia  Univ.,   Vancouver.   Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07603 


BEHAVIORAL  RESPONSES  OF  A  MARINE 
BIVALVE  (VENUS  VERRUCOSA)  TO  POLLU- 
TION BY  PETROLEUM  HYDROCARBONS, 

Malta  Univ.,   Msida.   Dept.   of  Mathematics  and 

Science. 

V.  Axiak,  and  J.  J.  George. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  3/4,  p  395-410,  October  1987.  7  fig,  3  tab,  18 

ref. 

Descriptors:  *Water  pollution  effects,  *Oil  pollu- 
tion, *Bivalves,  'Hydrocarbons,  "Clams,  Tissue 
analysis,  Population  exposure,  Animal  physiology, 
Animal  pathology,  Oil. 

The  effects  of  exposure  to  petroleum  hydrocarbons 
(PHC)  on  the  burrowing  behavior,  valve  activities 
and  siphonal  and  foot  reactions  of  the  clam,  Venus 
verrucosa  were  investigated  in  a  series  of  laborato- 
ry experiments.  Such  exposure  did  not  significantly 
alter  the  burrowing  activities  of  this  species.  The 
foot,  siphons  and  mantle  folds  failed  to  respond 
both  to  low  and  high  concentrations  of  PHC.  After 
130  day  of  exposure  to  100  micrograms/L  of 
water-accommodated  fractions  of  oil,  both  the  re- 
sponse time  and  the  recovery  period  of  the  si- 
phonal  response  to  light  stimuli  were  significantly 
prolonged.  Increased  valve  activities  were  also 
recorded.  This  suggests  that  exposure  to  oil  inter- 
feres with  the  animal's  normal  neurophysiological 
activities.  Increase  valve  opening  resulted  in  more 
intimate  exposure  of  the  body  parts  to  oil  which 
produces  important  deleterious  effects  on  this  spe- 
cies. (Alexander-PTT) 
W88-07607 


BULK  SEDIMENT  BIOASSAYS  WITH  FIVE 
SPECIES  OF  FRESH-WATER  OLIGO- 
CHAETES, 

National  Swedish  Environmental  Protection 
Board,  Environmental  Quality  Lab.,  Freshwater 
Section,    Box    8005,   S-750  08   Uppsala,   Sweden. 


T.  Wiederholm,  A.-M.  Wiederholm,  and  G. 

Milbrink. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  131-154,  November  1987.  8  fig,  5  tab,  33 

ref. 

Descriptors:  "Lake  sediments,  "Water  pollution  ef- 
fects, "Tubificids,  "Analytical  methods,  "Popula- 
tion exposure,  "Toxicity,  "Bioassay,  "Oligo- 
chaetes,  Animal  physiology,  Microbiological  stud- 
ies, Reproduction,  Heavy  metals,  Trophic  level, 
Food  habits,  Lakes,  Sediments. 

A  semistatic  test  procedure  was  developed  to 
measure  the  toxicity  of  contaminated  sediments. 
Tubifex  tubifex,  Limnodrilus  hoffmeisteri,  L.  ude- 
kemianus,  L.  claparedeanus,  and  Potamothrix  ham- 
moniensis  were  cultured  in  unpolluted  and  various- 
ly polluted  lake  sediments  for  0.5  to  1.5  yr  at  20 
deg  C  with  and  without  additions  of  food.  Growth 
and  reproduction  were  generally  affected  earlier 
than  survival  in  sediments  polluted  by  heavy 
metals.  The  worms  were  generally  much  more 
sensitive  to  pollutants  in  sediments  from  oligotro- 
phy to  mesotrophic  lakes  than  in  those  from  eutro- 
phic  lakes.  Addition  of  food  weakened  the  re- 
sponse to  pollutants.  (Author's  abstract) 
W88-07611 


EFFECT  OF  TOXICANTS  ON  ALGAL  SINKING 
RATES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

C.  M.  Pekkala,  and  B.  Koopman. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  1/2,  p  155-162,  November  1987.  4  fig,  1  tab,  27 

ref. 

Descriptors:  "Water  pollution  effects,  "Analytical 
methods,  "Toxicity,  "Scenedesmus,  "Chlorine, 
"Copper,  "Algae  control,  Water  treatment, 
Wastewater  treatment,  Population  exposure, 
Algae,  Flocculation. 

A  fluorometric  technique  was  used  to  measure 
sinking  rates  of  Scenedesmus  acuminatus  following 
exposure  to  CI  and  Cu.  Observed  rates  became 
larger  in  proportion  to  chemical  dosage.  The  maxi- 
mum values  were  6.4  x  ambient  at  7.5  g/cu  m 
chlorine  and  7.0  x  ambient  at  40  g/cu  m  Cu.  In 
comparison,  a  maximum  increase  in  sinking  rate  of 
5.4  x  ambient  was  achieved  with  49  g/cu  m  alum. 
Microscopic  observations  indicated  that  cell  lysis 
and  flocculation  resulted  from  exposure  of  algal 
cells  to  toxicants.  (Author's  abstract) 
W88-07612 


ment  exhibited  delayed  nocturnal  drift,  while  those 
on  the  sediment/triphenyl  phosphate  treatment 
drifted  immediately  once  a  threshold  of  toxicity 
was  reached.  Both  sediment  and  sediment/tri- 
phenyl phosphate  decreased  the  percent  similarity 
of  benthic  invertebrates,  reduced  the  drift  of  fila- 
mentous algae,  increased  the  production  of  rooted 
flora,  and  increased  net  nutrient  retention.  Howev- 
er, neither  treatment  altered  leaf  decomposition 
rates,  nor  affected  benthic  invertebrate  dynamics 
(total  number,  number  of  species,  or  diversity)  or 
insect  emergence.  (Author's  abstract) 
W88-07618 


PHYSIOLOGICAL  RESPONSE  OF  BROWN 
TROUT  (SALMO  TRUTTA)  SPAWNERS  AND 
POSTSPAWNERS  TO  ACIDIC  ALUMINUM- 
RICH  STREAM  WATER, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

I.  P.  Muniz,  R.  Andersen,  and  T.  J.  Sullivan. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  3/4,  p  371-379,  December  1987.  4  fig,  2  tab,  18 

ref. 

Descriptors:  "Water  pollution  effects,  "Acidic 
water,  "Trout,  "Fish  physiology,  "Aluminum, 
Streams,  Population  exposure,  Water  quality,  Lim- 
nology, Tissue  analysis,  Survival,  Stress. 

High  immediate  postspawning  mortality  due  to 
inferior  autumn  water  quality  has  been  hypoth- 
esized to  cause  juvenilization  in  some  brown  trout 
populations  in  acidified  areas.  Male  and  female 
spawners  and  female  postspawners  from  a  juvenile- 
dominated  brown  trout  population  were  exposed 
to  acidic  streamwater  (pH  =  4.83,  Al  sub  i  =  240 
micrograms/L)  and  a  limed  control  (pH  =  5.70, 
Al  sub  i  =  55  micrograms/L)  for  28  days  in 
November  and  December,  1984.  Water  chemistry 
was  monitored  at  least  bi-daily,  and  physiological 
stress  was  assessed  by  analysis  of  plasma  chloride, 
osmolality  and  hematocrit.  Neither  pronounced 
physiological  stress  nor  mortality  was  observed  at 
the  control  site.  At  the  exposure  site  trout  showed 
significant  but  moderate  stress  responses  and  15% 
died.  The  results  are  discussed  in  terms  of  potential 
population  effects  and  physiological  mechanisms, 
e.g.,  plasma  volume  reduction.  (Author's  abstract) 
W88-07620 


BIOMONITORING  OF  LOW  LEVELS  OF 
MERCURIAL  DERIVATIVES  IN  WATER  AND 
SOIL  BY  ALLIUM  MICRONUCLEUS  ASSAY, 

Berhampur  Univ.  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07637 


EFFECTS  OF  SEDIMENT  AND  CONTAMI- 
NATED SEDIMENT  ON  STRUCTURAL  AND 
FUNCTIONAL  COMPONENTS  OF  EXPERI- 
MENTAL STREAM  ECOSYSTEMS, 

National  Fisheries  Contaminant  Research  Center, 

Columbia,  MO. 

J.  F.  Fairchild,  T.  Boyle,  W.  R.  English,  and  C. 

Rabeni. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  3/4,  p  271-293,  December  1987.  10  fig,  5  tab, 

59  ref.  EPA  Interagency  Agreement   14-16-0009- 

81-957. 

Descriptors:  "Water  pollution  effects,  "Limnology, 
"Sediments,  "Streams,  Biodegradation,  Primary 
productivity,  Population  dynamics,  Population  dy- 
namics, Macroinvertebrates,  Species  composition, 
Leaves,  Litter,  Invertebrates,  Benthos,  Aquatic 
habitats,  Ecological  effects,  Insects,  Nutrients. 

Three  experimental  stream  ecosystems  were  used 
to  determine  the  effects  of  sediment  and  contami- 
nated sediment:  one  stream  received  1.7  g/L  un- 
contaminated  sediment  for  2  hr  each  week  for  3 
wk;  one  stream  received  1.7  g/L  contaminated 
sediment  (50  to  1600  ppm  triphenyl  phosphate 
applied  in  increasing  doses  each  week)  for  2  hr 
each  week  for  6  wk;  and  the  third  stream  was 
maintained  as  a  control.  Each  stream  was  moni- 
tored for  changes  in  nutrient  dynamics,  leaf  de- 
composition, primary  production,  and  invertebrate 
dynamics.  Both  sediment  and  sediment/triphenyl 
phosphate  altered  the  drift  dynamics  of  benthic 
invertebrates.  Invertebrates  in  the  sediment  treat- 


LATENT  EFFECTS  OF  PULSE  EXPOSURE  TO 
ALUMINUM  AND  LOW  PH  ON  SIZE,  IONIC 
COMPOSITION,  AND  FEEDING  EFFICIENCY 
OF  LAKE  TROUT  (SALVELINUS  NAMAY- 
CUSH)  ALEVINS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
J.  M.  Gunn,  and  D.  L.  G.  Noakes. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences  CJFSDX,    Vol.    44,    No.    8,    p    1418-1424, 
August,  1987.  3  fig,  2  tab,  49  ref.  Nat.  Res.  Council 
of  Canada  Contract  No.  DSS  20ST  31048-4-200. 

Descriptors:  "Aluminum,  "Hydrogen  ion  concen- 
tration, "Acidity,  "Water  pollution  effects,  "Chem- 
ical composition,  "Ions,  "Predation,  "Trout,  "Acid 
rain,  "Acidic  water,  "Lakes,  Fish,  Mortality,  Life 
stages,  Embryonic  life  stage,  Tissue  analysis, 
Growth,  Daphnia,  Crustaceans. 

No  mortality  of  lake  trout  (Salvelinus  namaycush) 
embryos  occurred  during  5  d  of  exposure  to  alumi- 
num concentrations  of  0,  100,  and  200  micro- 
grams/L in  low-pH  (pH  5.0)  water  or  during  21- 
and  32-d  recovery  periods,  but  alevins  from  the 
high-Al  exposure  were  smaller  in  length,  had  less 
calcified  skeletons,  had  reduced  (18-22%)  whole- 
body  concentrations  of  Ca(-f +)  and  K(  +  ),  and 
were  less  effective  predators  on  Daphnia  magna. 
These  latent  effects  of  pulse  exposure  to  acidic  Al- 
rich  water  may  help  explain  the  disappearance  of 
lake  trout  populations  from  lakes  with  relatively 
high  ambient  pH.  (Author's  abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

W88-07639 


EMPIRICAL  MODELS  OF  FISH  RESPONSE 
TO  LAKE  ACIDIFICATION, 

Duke  Univ..  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 

K.  H.  Reckhow,  R.  W.  Black,  T.  B.  Stockton,  J. 
D.  Vogt,  and  J.  G.  Wood. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX.  Vol.  44,  No.  8,  p  1432-1442, 
August.  1987.  9  fig,  8  tab,  25  ref.  EPA  Contract 
No.  CR- 81 1837-01-0. 

Descriptors:  *Water  pollution  effects,  'Adiron- 
dacks,  *Acidity,  *Acid  rain,  "Lakes,  'Trout, 
•Sucker,  'Perch,  'Statistical  models,  Model  stud- 
ies, Rainfall,  Fish,  Regression  analysis,  Chemical 
properties. 

A  large  historical  data  set  from  the  Adirondack 
region  of  New  York  was  compiled  to  study  the 
relationship  between  water  chemistry  variables  as- 
sociated with  acid  precipitation  and  the  presence/ 
absence  of  selected  fish  species.  The  data  set  was 
used  to  examine  simple  statistical  models  for  fish 
presence/absence,  as  a  function  of  the  water  chem- 
istry variables,  for  brook  trout  (Salvelinus  fontina- 
lis),  lake  trout  (Salvelinus  namaycush),  white 
sucker  (Catostomus  commersoni),  and  yellow 
perch  (Perca  flavescens).  Of  these  models,  only 
those  for  brook  trout  and  lake  trout  were  found  to 
be  acceptable  based  on  statistical  goodness-of-fit 
criteria.  Thus,  parameters  for  models  of  these  two 
species  alone  were  estimated  using  maximum  likeli- 
hood logistic  regression.  Candidate  models  for 
brook  trout  and  lake  trout  were  then  examined, 
with  particular  consideration  for  the  problems  as- 
sociated with  model  misspecification,  errors-in- 
variables,  and  multicollinearity.  For  each  of  the 
two  species,  a  model  was  recommended  that  may 
be  used  to  predict  the  effect  of  changes  in  lake 
acidification  on  species  presence/absence  in  lakes 
in  the  Adirondack  region.  (Author's  abstract) 
W88-07640 


RESPONSES  OF  JUVENILE  ATLANTIC 
SALMON  (SALMO  SALAR)  TO  EPISODIC  IN- 
CREASES IN  ACIDITY  OF  NOVA  SCOTIA 
RIVERS, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
G.  L.  Lacroix,  and  D.  R.  Townsend. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences  CJFSDX,    Vol.    44,    No.    8,    p    1475-1484, 
August,  1987.  8  fig,  2  tab,  42  ref. 

Descriptors:  'Juvenile  life  stage,  'Salmon,  'Water 
pollution  effects,  'Acid  rain,  'Acidity,  'Nova 
Scotia,  'Rivers,  'Toxicity,  Life  stages,  Fish,  Hy- 
drogen ion  concentration,  Mortality,  Tissue  analy- 
sis, Sodium,  Chlorides,  Animal  physiology,  Fish 
physiology.  Aluminum,  Gills. 

Toxicity  of  different  pH  levels  to  Atlantic  salmon 
(Salmo  salar)  parr  held  in  floating  pens  for  54  d 
was  assessed  in  four  acidic  streams  of  Atlantic 
Canada  during  the  autumnal  episode  of  increasing 
acidity.  All  parr  died  in  the  two  streams  where  pH 
levels  decreased  below  pH  4.7.  Mortality  was  re- 
lated to  the  rate  of  pH  change  and  to  parr  size. 
Plasma  sodium  and  chloride  concentrations  de- 
creased by  about  50-70  mmol/L  in  parr  of  these 
two  streams,  and  the  rate  of  electrolyte  loss  was 
related  to  the  rate  and  severity  of  pH  change.  In 
the  other  two  streams,  pH  levels  were  never  lower 
than  pH  4.8  and  no  fish  died.  Plasma  sodium  and 
chloride  concentrations  in  these  parr  decreased  by 
20-30  mmol/L,  but  only  after  30  d  of  exposure. 
Increased  hematocrit,  increased  respiratory-cough 
response,  and  decreased  feeding  response,  especial- 
ly for  parr  in  the  most  acidic  streams,  were  also  the 
result  of  stress  apparently  related  to  decreasing  pH 
levels.  Concentrations  of  labile  aluminum  were 
usually  <  10%  of  total  dissolved  aluminum  and 
always  <50  micrograms/L  in  the  four  streams. 
Accumulation  of  aluminum  in  the  gills  of  parr  was 
not  a  significant  factor  in  the  lethal  effects  ob- 
served, which  were  more  likely  due  to  low  pH. 
(Author's  abstract) 
W88-07642 


ROLE  OF  SPHAGNUM  FIMBRIATUM  IN  SEC- 
ONDARY SUCCESSION  IN  A  ROAD  SALT  IM- 
PACTED BOG, 

Indiana   Dunes   National    Lakeshore,    Porter,   IN. 
D.  A.  Wilcox,  and  R.  E.  Andrus. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  65, 
No.  11,  p  2270-2275,  November,  1987.  1  fig,  6  tab, 
33  ref. 

Descriptors:  'Succession,  'Mosses,  'Roads,  'Salt, 
'Salt  tolerance,  'Bogs,  'Deicers,  'Water  pollution 
effects.  Wetlands,  Ecology,  Toxicity,  Peat,  Peat 
bogs,  Interstitial  water,  Chlorides,  Spores. 

Secondary  succession  of  Sphagnum  mosses  was 
studied  for  7  yr  along  a  belt  transect  in  a  bog  that 
had  been  exposed  to  sodium  chloride  highway 
deicing  salts.  Laboratory  studies  on  Sphagnum  fim- 
briatum,  the  dominant  recolonizing  species,  were 
conducted  to  determine  its  salt  tolerance  level  and 
ability  to  reproduce  from  spores  and  fragments 
across  a  salt  gradient.  Vegetative  reproduction  was 
also  compared  with  that  of  four  other  recolonizing 
species.  Sphagnum  fimbriatum  represented  a  high 
percentage  of  all  recolonizing  Sphagnum  and  gen- 
erally began  growing  on  low  hummocks  in  qua- 
drats where  the  salt  content  of  the  interstitial  peat 
pore  waters  had  dropped  to  about  300  mg/L  as 
chloride.  This  salt  concentration  was  also  found  to 
be  the  basic  tolerance  limit  for  mature  plants  and 
reproducing  spores  and  fragments.  The  success  of 
Sphagnum  fimbriatum  as  a  pioneer  species  seems 
to  be  associated  with  its  prolific  and  probable 
dispersal  of  spores,  its  superior  vegetative  repro- 
duction, its  tolerance  of  mineralized  waters,  and  its 
ability  to  grow  on  hummocks  out  of  direct  contact 
with  mineralized  waters.  (Author's  abstract) 
W  8  8-07643 


UNIONID  MUSSELS  (MOLLUSCA,  BIVALVIA) 
OF  THE  BELGIAN  UPPER  RIVER  MEUSE:  AN 
ASSESSMENT  OF  THE  IMPACT  OF  HYDRAU- 
LIC WORKS  ON  THE  RIVER  WATER  SELF- 
PURIFICATION, 

Liege  Univ.  (Belgium).  Zoology  Inst. 
For   primary   bibliographic   entry   see   Field   6G. 
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ENVIRONMENTAL  DEGRADATION  IN  THE 
PANT  ANAL  ECOSYSTEM, 

Laboratorio  de  Zoologica  e  Ecologia  Animal,  De- 
partamento  de  Biologia  Animal,  Universidase  de 
Brasilia,  Brasilia,  DF,  70910,  Brazil. 
For  primary  bibliographic  entry  see  Field  4C. 
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EFFECTS  OF  SULPHUR  DIOXIDE  AND  ACID 
RAIN  ALONE  OR  IN  COMBINATION  ON 
GROWTH  AND  YIELD  OF  BROAD  BEAN 
PLANTS, 

Institut  fur  Produktions-  und  Okotoxicologie, 
Bundesforschungsanstalt  fur  Landwirkschaft,  Bun- 
desallee  50,  D-3300  Braunschwieg,  Federal  Repub- 
lic of  Germany. 

G.  Adaros,  H.  J.  Weigel,  and  H.-J.  Jager. 
New  Phytologist  NEPHAV,  Vol.  108,  No.  1,  p  67- 
74,  January  1988.  3  tab,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Air  pollu- 
tion effects,  'Acid  rain,  'Sulfur  dioxide,  'Beans, 
'Plant  growth,  'Crop  yield,  Sulfur  compounds, 
Hydrogen  ion  concentration,  Plant  tissues,  Rain- 
fall, Plant  physiology. 

Potted  plants  of  Vicia  faba  L.  cv.  'Con  Amore', 
grown  either  in  soil  or  quartz  gravel  were  exposed 
in  eight  open-top  chambers  to  two  levels  of  S02 
(charcoal-filtered  air  and  charcoal-filtered  air  en- 
riched with  S02)  and  two  artificial  rain  treatments 
(pH  5.6  and  pH  3.0/4.0),  alone  or  in  combinations. 
S02  was  dosed  continuously  (55-90  micrograms/ 
cu  mm  for  56  days)  and  rain  solutions  were  applied 
on  three  days  each  week  for  8-9  minutes  each  day 
resulting  in  4.45  mm  rainfall  per  week  and  a  total 
H(  +  )  deposition  of  0.15  kg/ha  and  a  total  water 
deposition  of  37  mm.  Variables  measured  at  differ- 
ent stages  of  plant  development  included  fresh  and 
dry  weight  of  whole  plants,  leaves,  stalks,  fruits 
and  roots;  number  of  leaves,  stalks,  blossoms,  pods 
and  seeds;  leaf  area;  plant  height;  and  sulfur  con- 


tent. While  sulfur  content  of  the  leaves  of  all  plants 
significantly  increased  due  to  the  S02  fumigation, 
the  effect  on  growth  of  young  plants  depended  on 
the  root  medium;  plants  grown  in  soil  were  mainly 
influenced  in  a  positive  manner  (increase  of  fresh 
and  dry  weight;  number  of  leaves,  blossoms  and 
pods),  whereas  plants  grown  in  quartz  gravel  were 
negatively  affected.  At  maturity  these  tendencies 
were  only  observed  in  marketable  products  like 
seeds  (plants  grown  in  soil)  or  pods  (plants  grown 
in  quartz  gravel).  The  acid-rain  treatment  resulted 
in  a  decrease  of  total  fresh  and  dry  weight  and  fruit 
production  of  plants  grown  in  soil,  while,  particu- 
larly at  the  beginning  of  the  rain  treatments,  dry 
weight  of  whole  plants  and  leaves  as  well  as  the 
number  of  leaves  of  plants  grown  in  quartz  gravel 
decreased.  Some  interactions  between  the  two  pol- 
lutants, which  were  mostly  negative  in  nature, 
were  also  observed.  (Author's  abstract) 
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EFFECTS  OF  SIMULATED  ACID  RAIN  ON 
LEAF  WETTABILITY,  RAIN  RETENTION 
AND  UPTAKE  OF  SOME  INORGANIC  IONS, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

K.  E.  Percy,  and  E.  A.  Baker. 
New  Phytologist  NEPHAV,  Vol.  108,  No.  1,  p  75- 
82,  January  1988.  6  fig,  2  tab,  47  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Plant  physiology,  'Leaves,  Beans,  Peas,  Rape, 
Hydrogen  ion  concentration,  Simulated  rainfall, 
Ions,  Cations,  Anions,  Radioisotopes,  Ruthenium 
radioisotopes,  Sulfur  radioisotopes,  Nickel  radioi- 
sotopes, Wettability,  Dyes,  Tracers. 

Leaves  of  Phaseolus  vulgaris  L.,  Vicia  faba  L., 
Pisum  sativum  L.  and  Brassica  napus  L.  were 
exposed  from  emergence  to  full  expansion  to  seven 
treatments  of  simulated  acid  rain  at  pH  values 
between  5.6  and  2.6.  Droplet  leaf  angles  in  all 
species  decreased  on  leaves  exposed  to  simulated 
acid  rain  at  pH  less  than  or  equal  to  4.6  relative  to 
those  exposed  at  pH  5.6.  Retention  of  rain  contain- 
ing fluorescein  increased  on  P.  vulgaris  leaves  ex- 
posed to  simulated  acid  rain  at  pH  4.6  and  at  pH 
less  than  or  equal  to  3.8.  Retention  by  B.  napus 
leaves  was  increased  at  pH  less  than  or  equal  to 
4.6.  Uptake  of  the  three  ions  studied  was  in  the 
order  Rb86(  +  )  >S3504(2-)  >  Ni63(2  +  ).  Uptake 
of  Rb86(  +  )  increased  into  B.  napus  leaves  and 
decreased  into  P.  vulgaris  leaves  exposed  at  pH 
less  than  or  equal  to  3.4.  Uptake  of  S3504(2-)  and 
Ni63(2  +  )  by  B.  napus  leaves  increased  after  expo- 
sure to  simulated  acid  rain  at  pH  2.6  but  it  was 
unaffected  in  P.  vulgaris.  Up  to  7%  of  applied 
S3504(2-)  was  found  in  the  epicuticular  wax  layer 
on  B.  napus  leaves  48  hours  after  application,  most 
being  found  after  exposure  at  pH  2.6.  The  order  of 
lateral  movement  of  ions  within  leaves  paralleled 
the  order  of  uptake.  Movement  of  all  three  ions 
was  increased  in  B.  napus  leaves  exposed  previous- 
ly to  simulated  acid  rain  at  pH  2.6.  The  increased 
retention  of  fluorescein  on  leaves  exposed  to  simu- 
lated acid  rain  and  the  reduced  contact  angles  for 
water  are  attributed  to  decreases  in  surface  rough- 
ness. The  altered  ion  uptake  pattern  could  also  be 
related  to  changes  in  surface  wax  structure  or 
could  be  associated  with  observed  changes  in 
properties  of  cuticular  membranes.  These  results 
demonstrate  that  the  interaction  of  plants  with 
their  atmospheric  environment  could  be  afected  by 
pre-exposure  to  acid  rain  in  amounts  and  at  pH 
values  that  occur  in  ambient  rainfall.  (Author's 
abstract) 
W88-07689 


EFFECTS  OF  SULPHUR  DIOXIDE  AND  NI- 
TROGEN DIOXIDE  ON  THE  CONTROL  OF 
WATER  LOSS  BY  BIRCH  (BETULA  SPP.), 

Lancaster   Univ.   (England).    Dept.   of  Biological 

Sciences. 

E.  A.  Neighbour,  D.  A.  Cottam,  and  T.  A. 

Mansfield. 

New  Phytologist  NEPHAV,  Vol.   108,  No.  2,  p 

149-157,  February  1988.  10  fig,  2  tab,  19  ref. 

Descriptors:  'Air  pollution  effects,  'Water  loss, 
'Birch  trees,  'Sulfur  dioxide,  'Nitrogen  dioxide, 
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Trees,  Leaves,  Plant  tissues,  Pollutants,  Stomata, 
Transpiration,  Water  stress,  Carbon  dioxide,  Water 
use  efficiency,  Plant  pathology,  Electron  micros- 
copy. 

The  effects  of  S02  and  N02  on  the  control  of 
water  loss  by  birch  trees  were  investigated  using 
clonal  populations  of  both  Betula  pendula  Roth, 
(silver  birch)  and  Betula  pubescens  Ehr.  (downy 
birch).  Plants  were  grown  in  controlled  environ- 
ments and  were  fumigated  in  a  2x2  factorial  experi- 
ment with  65  nl/1  S02  and/or  N02,  or  with  equal 
concentrations  of  both  S02  and  N02  in  four  treat- 
ments, namely  zero,  20,  40,  and  60  nl/1.  Excised 
leaves  showed  an  increased  rate  of  water  loss 
approximately  corresponding  to  the  concentration 
of  pollutant  to  which  they  had  been  previously 
exposed.  When  petroleum  jelly  was  applied  to  the 
abaxial  epidermal  surface  of  polluted  leaves  the 
increased  rate  of  water  loss  was  not  found,  strong- 
ly implying  that  the  damage  had  occurred  only  at 
this  site,  and  not  on  the  adaxial  epidermis,  which  is 
virtually  devoid  of  stomata.  Measurements  of  gas 
exchange  were  made  on  B.  pubescens  exposed  to 
the  four  doses  of  the  mixture  of  the  two  gases.  The 
rate  of  transpiration  was  approximately  doubled  as 
a  result  of  the  two  higher  pollution  treatments, 
judging  from  measurements  made  later  in  clean  air. 
When  transpiration  was  measured  in  high  and  low 
C02  concentrations,  polluted  plants  had  a  slightly 
reduced  and  more  variable  response  to  the  change 
in  C02  concentration.  Both  clones  were  also  ex- 
posed to  the  four  doses  of  the  gas  mixture,  and 
then  to  drought.  There  was  a  more  rapid  onset  of 
water  stress,  accompanied  by  an  earlier  decrease  in 
effective  leaf  area  in  the  polluted  plants,  when 
compared  with  the  unpolluted  plants.  The  abaxial 
surface  of  frozen  hydrated  leaves  of  the  Betula 
pubescens  clone  were  examined  at  low  tempera- 
ture with  a  scanning  electron  microscope.  Dam- 
aged epidermal  cells  were  clearly  visible  on  the 
polluted  leaves  and  thought  to  be  responsible  for 
areas  of  wide  open  stomata.  It  is  concluded  that 
leaves  of  these  species  are  less  efficient  in  the 
utilization  of  water  after  a  period  of  exposure  to 
pollution  and  are  less  able  to  restrict  water  loss  in  a 
time  of  shortage.  (Author's  abstract) 
W88-07690 


MORPHOLOGIC  LESIONS  AND  ACUTE  TOX- 
ICITY IN  RAINBOW  TROUT  (SALMO  GAIRD- 
NERI)  TREATED  WITH  2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN, 

Department  of  Veterinary  Pathology,  Cornell  Uni- 
versity, Ithaca,  New  York. 
J.  M.  Spitsbergen,  J.  M.  Kleeman,  and  R.  E. 
Peterson. 
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Descriptors:  'Chlorinated  dibenzodioxins,  *Water 
pollution  effects,  'Trout,  'Fish,  *Fish  physiology, 
Fish  handling  facilities,  Stress,  Toxicity,  Growth, 
Mortality,  Lethal  limit,  2,3,7,8-tetrachlorodibenzo- 
p-dioxin,  Pollutants,  Dioxins,  Fish  diseases. 

To  determine  effects  of  2,3,7,8-tetrachlorodibenzo- 
p-dioxin  (TCDD)  on  growth,  mortality,  and  mor- 
phologic lesions  in  rainbow  trout,  juvenile  Shasta 
or  Wytheville  strain  fish,  obtained  from  4  hatcher- 
ies, were  administered  graded  single  doses  of 
TCDD,  0.1-125  micrograms  (ug)/kg,  ip.  TCDD 
doses  of  25  and  125  ug/kg  caused  85%  lethality  2-4 
wk  after  treatment.  At  these  high  doses,  death 
occurred  before  body  weight  loss  could  be  detect- 
ed. A  lower  dose  of  5  ug/kg  caused  decreased 
growth  and  cumulative  mortality  of  20%  after  1 1 
wk.  Stress  associated  with  netting  and  weighing 
the  fish  at  weekly  intervals  significantly  shortened 
the  delay  prior  to  TCDD-induced  lethality.  Gross 
and  microscopic  lesions  were  evident  in  rainbow 
trout  treated  with  10  ug/kg  TCDD/kg,  but  not  in 
fish  treated  with  1  or  0.1  ug/kg.  Morphologic 
lesions  occurred  consistently  in  epithelial  and  lym- 
phomyeloid  tissues  of  TCDD-treated  fish.  The  se- 
verity and  character  of  lesions  in  the  liver  and 
gastric  mucosa  varied  markedly  between  hatchery 


strains  of  trout.  One  hatchery  strain  showed  no 
hepatic  lesions,  two  showed  mild  hepatocyte  le- 
sions, and  one  exhibited  severe  diffuse  hepato- 
pathy.  One  of  the  4  hatchery  strains  showed  atro- 
phy of  serous  gastric  glands  and  1  of  4  hatchery 
strains  showed  hyperplasia  of  these  same  glands  at 
25  and  34  d,  respectively,  following  TCDD  treat- 
ment. Thus,  lymphomyeloid  and  epithelial  tissues 
are  the  primary  targets  for  TCDD-induced  patho- 
logic lesions  in  rainbow  trout,  and  the  incidence 
and  severity  of  these  lesions  is  influenced  by  the 
strain  of  trout  used  and  the  hatchery  from  which 
the  trout  were  obtained.  (Author's  abstract) 
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2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN 
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Descriptors:  'Chlorinated  dibenzodioxins,  'Water 
pollution  effects,  'Perch,  'Dioxins,  'Toxicity, 
'Fish,  'Fish  physiology,  Fish  handling  facilities, 
Stress,  Growth,  Mortality,  2,3,7,8-tetrachlorodi- 
benzo-p-dioxin,  Pollutants,  Dioxins,  Fish  diseases, 
Lethal  limit,  . 

Growth,  mortality  and  morphologic  lesions  in  ju- 
venile, hatchery-reared  yellow  perch,  Perca  flaves- 
cens,  were  studied  after  treatment  with  graded 
single  doses  of  2,3,7,8-tetrachlordibenzo-p-dioxin 
(TCDD,  1-125  micrograms  (ug)/kg,  intraperiton- 
eally).  TCDD  doses  of  25  and  125  ug/kg  caused 
95%  mortality  by  28  d  after  treatment,  without 
decreasing  body  weight.  A  TCDD  dose  of  5  ug/kg 
resulted  in  progressive  loss  of  body  weight  with 
cumulative  mortality  of  80%  by  80  d  posttreat- 
ment.  Periodic  handling  stress  did  not  affect  the 
time  course  of  mortality  or  cumulative  percent 
lethality  in  TCDD-treated  perch.  Fin  necrosis,  pe- 
techial cutaneous  hemorrhage,  and  ascites  oc- 
curred in  perch  treated  with  5  ug/kg  of  more  of 
TCDD.  Thymic  atrophy,  decreased  hematopoiesis 
in  the  head  kidney,  fibrinous  pericarditis,  focal 
myocardial  necrosis,  submucosal  gastric  edema, 
and  hyperplasia  of  the  epithelium  of  gill  filaments 
and  lamellae  occurred  in  perch  dosed  with  25  or 
125  ug/kg.  Dose-related  splenic  lymphoid  deple- 
tion occurred  in  perch  receiving  5  ug/kg  or  more 
TCDD,  and  hepatocyte  lipidosis  occurred  in 
groups  treated  with  doses  of  1  ug/kg  or  more 
TCDD.  Thus,  yellow  perch  are  as  responsive  to 
the  acute  effects  of  TCDD  as  some  of  the  more 
sensitive  mammalian  species,  and  neither  loss  of 
body  weight  nor  histologic  lesions  in  TCDD-treat- 
ed perch  are  sufficient  to  explain  mortality.  (Au- 
thor's abstract) 
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LETHAL  TOXICITY  OF  LINDANE  ON  A  TE- 
LEOST  FISH,  ANGUILLA  ANGUILLA  FROM 
ALBUFERA  LAKE  (SPAIN):  HARDNESS  AND 
TEMPERATURE  EFFECTS, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
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Descriptors:  'Lindane,  'Water  pollution  effects, 
'Eel,  'Hardness  effects,  'Temperature  effects, 
Toxicity,  Fish,  Temperature,  Water  temperature, 
Lethal  limit,  Mortality,  Insecticides. 

The  results  of  Lindane  toxicity  tests  conducted 
using  Anguilla  anguilla  under  three  different  water 
temperatures  (15,  22  and  29  degrees  C)  and  two 
hardness  regimes  (250  and  >600  ppm  CaC03)  are 
reported.  The  96-h  LC  sub  50  increased  in  the 
experimental  medium  consisting  of  dechlorinated 


drinking  water  (p<0.05)  by  an  order  of  magnitude 
from  0.32  to  0.45  mg/L  between  15  and  29  degrees 
C.  However,  in  the  natural  medium  (unfiltered 
Lake  Albufera  water)  it  is  similar  (p>0.05)(0.54  to 
0.55  mg/L)  for  these  same  temperatures.  The  tox- 
icity of  Lindane  on  eels  increased  when  the  water 
hardness  decreased.  The  24,  48,  72,  and  96-h  LC 
sub  50  for  this  fish  in  both  media  is  less  at  15 
degrees  C  (96-h  LC50  =  0.32  and  0.55  mg/L)  than 
at  29  degrees  C  (96-h  LC  sub  50  =  0.45  and  0.55 
mg/L).  These  results  suggest  that  the  toxicity  of 
Lindane  presents  a  negative  temperature  coeffi- 
cient. (Wood-PTT) 
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WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  EASTERN  HEADWATER 
SUBBASIN, 
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Working  Paper,  April  27,  1987.  121  p,  14  fig,  6  tab, 
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Descriptors:  'Waste  disposal,  'Marine  environ- 
ment, 'Water  pollution  effects,  Nutrients,  Patho- 
gens, Metals,  Organic  compounds,  Pollutant  identi- 
fication, Wastewater  disposal. 

The  effects  of  waste  disposal  activities  on  marine 
resources  are  summarized.  The  nationwide  impacts 
of  pollutants  on  water  quality,  sediment  quality, 
and  marine  organisms  are  described.  A  region-by- 
region  summary  of  the  impacts  illustrates  their 
broad  geographical  variations,  while  providing 
greater  detail  on  specific  problems  and  water 
bodies.  The  precise  connection  between  pollutants 
and  impacts  on  marine  resources  often  is  poorly 
understood;  likewise,  the  full  implications  to 
humans  of  the  marine  impacts  are  not  well  defined. 
Given  informational  shortcomings,  a  clear  and 
complete  picture  of  the  extent  of  the  impacts  of 
waste  disposal  throughout  the  country  is  not  avail- 
able. Despite  the  problems,  however,  the  available 
evidence  is  sufficient  to  support  the  following  gen- 
eral conclusions:  (1)  Marine  resources  have  been 
and  will  continue  to  be  affected  by  a  wide  range  of 
natural  and  human  perturbations,  including  pollut- 
ant discharges;  (2)  Every  region  contains  some 
areas  which  have  suffered  serious  negative  impacts 
from  pollutants  discharged  by  waste  disposal  ac- 
tivities. The  most  serious  impacts  from  permitted 
sources  appear  to  result  from  discharges  of  nutri- 
ents, pathogens,  metals,  and  synthetic  organic  com- 
pounds. Even  when  present  in  the  water  column 
and  sediments  in  very  small  quantities,  certain 
metals  and  synthetic  organic  chemicals  can  result 
in  chronic,  persistent,  and  serious  effects  on  orga- 
nisms; and  (3)  Where  trends  in  impacts  over  the 
last  ten  to  fifteen  years  are  discernable,  they  have 
been  mixed.  They  have  varied  among  specific  pol- 
lutants, species,  and  locations.  In  some  cases  im- 
provements have  been  observed,  in  other  cases 
deterioration  is  evident.  Sometimes,  no  clear  trend 
appears.  (Lantz-PTT) 
W88-07752 


RAIN  PROJECT.  ANNUAL  REPORT  FOR  1984, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 
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Group  5C — Effects  Of  Pollution 

W88-07777 


CARCINOGENIC  EFFECTS  OF  ARSENIC 
COMPOUNDS  IN  DRINKING  WATER, 

University  of  the  Pacific,  Stockton,  CA.  School  of 
Pharmacy. 

D.  Y.  Shirachi,  S.  H.  Tu,  and  J.  P.  McGowan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-232542. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/1-87/007,  August  1987.  49 
p.  8  fig,  29  tab,  18  ref.  EPA  Contract  No.  CR- 
811619. 

Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Chromatography,  'Carcinogens,  'Arsenic, 
Toxicity,  Arsenite,  Kidneys,  Tissue  analysis,  Bio- 
logical studies.  Dimethylarsinic  acid,  Arsenate. 

The  primary  objective  of  this  research  project  was 
to  determine  whether  there  was  a  dose-response 
effect  of  arsenite  (AsIII)  as  a  promoter  of  DENA- 
initiated  tumors  in  the  kidneys  of  partially  hepatec- 
tomized  rats.  Secondary  objectives  were  to  com- 
plete the  study  extending  from  the  previous  grant 
which  was  to  determine  whether  arsenite  (AsIII), 
arsenate  (AsV)  and  dimethylarsinic  acid  (DMA) 
were  initiator  carcinogens  and/or  promoters  of 
DENA-initiated  tumors  in  the  rat  kidney.  In  addi- 
tion an  analytical  method  for  measuring  these  three 
arsenic  species  simultaneous  in  the  same  biological 
sample  was  to  be  developed.  A  dose-response  was 
observed  for  AsIII  promotion  in  partially  hepatec- 
tomized  DENA-initiated  rats  at  concentrations  of 
40,  80  and  160  mg/L  in  the  drinking  water  but  it 
was  not  statistically  significant.  AsIII  and  AsV  did 
not  have  any  initiator  activity  in  intact  male  Wistar 
rats  but  significantly  promoted  DENA-initiated 
renal  tumors  in  these  animals.  DMA  had  neither 
initiator  nor  promoter  activity.  A  continuous  fla- 
meless  HPLC-electrothermal  atomic  absorption 
spectromphotometnc  method  was  developed  to 
detect  and  to  quantitate  simultaneously  nanogram 
quantities  of  AsIII,  AsV  and  DMA  in  biological 
fluids.  (Author's  abstract) 
W88-07779 


INTERIM  PROCEDURES  FOR  PREPARING 
ENVIRONMENTAL  SAMPLES  FOR  MUTAGE- 
NICITY (AMES)  TESTING, 

S-CUBED,  Division  of  Maxwell  Labs.,  San  Diego, 
CA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07785 


CONCENTRATION  TECHNIQUES  AIMED  AT 
THE  ASSIGNMENT  OF  ORGANIC  PRIORITY 
POLLUTANTS, 

National  Inst,  of  Public  Health  and  Environmental 

Hygiene,  P.O.  Box  150,  2260  AD  Leidschendam, 

The  Netherlands. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07786 


BIOLOGICAL    TESTING    OF    WATERBORNE 
ORGANIC  COMPOUNDS, 

Cincinnati   Univ.,  OH.   Dept.   of  Microbiological 

and  Molecular  Genetics. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-078I1 


INVESTIGATING  THE  TOXICOLOGY  OF 
COMPLEX  MIXTURES  IN  DRINKING 
WATERS, 

Environmental     Protection    Agency,    Cincinnati, 
OH.  Toxicology  and  Microbiology  Div. 
R.J.  Bull. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  751-761,  8  ref. 

Descriptors:  'Toxicology,  'Drinking  water, 
'Water  analysis,  'Risk  assessment,  'Water  pollu- 
tion effects,  Health  effects,  Pollutant  identification. 

Assessment  of  health  hazards  associated  with 
drinking  water  obtained  from  any  source  that  is 


potentially  contaminated  requires  knowledge  of: 
(l)  the  chemicals  that  are  contaminants  of  that 
source;  (2)  the  relative  concentrations  of  those 
contaminants;  (3)  some  objective  indication  of  a 
potential  for  producing  adverse  health  effects;  and 
(4)  the  relationship  between  the  dose  of  these 
chemicals  and  the  adverse  effects.  In  general,  the 
more  complete  this  information  is,  the  more  confi- 
dent one  can  feel  about  the  assessment  of  risks.  The 
approach  of  testing  a  prepared  concentrate  of  a 
water  sample  was  evaluated  versus  identifying  all 
the  constituents  and  preparing  synthetic  mixtures 
of  them.  Both  approaches  have  substantial  draw- 
backs. However,  critical  examination  of  these 
methods  suggests  that  they  might  actually  be  con- 
sidered as  complementary  approaches  rather  than 
as  alternatives.  (See  also  W88-07783)  (Author's 
abstract) 
W88-07819 


METHODOLOGY  FOR  PREDICTING  EXPO- 
SURE AND  FATE  OF  PESTICIDES  IN  AQUAT- 
IC ENVIRONMENTS, 

Environmental  Research  Lab.,  Athens,  GA.  Office 

of  Research  and  Development. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07833 


HEALTH      ASPECTS      OF      WASTE-WATER 
REUSE  FOR  IRRIGATION  OF  CROPS, 

Pan     American     Health    Organization     (PAHO), 
Washington,  DC.  Environmental  Health  Program. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07865 


CASE  STUDY  FOR  CONTROL  OF  BORON 
POLLUTION, 

State   Planning   Organization,    Sectoral    Program- 
ming Dept.,  Ankara  (Turkey). 
H.  S.  Cengiz. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  314-316. 

Descriptors:  'Turkey,  'Boron,  'Mine  drainage, 
'Water  pollution  prevention,  'Wastewater  dispos- 
al, 'Water  pollution  sources,  'Water  pollution  ef- 
fects, 'Irrigation  water,  Case  studies,  Water  pollu- 
tion control,  Soil  contamination,  Wastewater  man- 
agement, Storage  reservoirs,  Dams,  Ocean  dump- 
ing, Pipelines. 

A  case  study  was  made  to  examine  alternatives  to 
prevent  irrigated  areas  in  northwest  Turkey  from 
being  polluted  with  boron  from  irrigation  water 
obtained  from  the  Simav  River.  The  river  receives 
mine  drainage  from  the  Bigadic  Borax  Mines.  Irri- 
gation waters  also  contaminate  the  soils  of  the 
Balikesir  and  Susurluk  plains  making  them  unsuit- 
able for  growing  crops  due  to  high  boron  concen- 
trations. Three  alternatives  have  been  identified  to 
prevent  adverse  effects  on  crops  from  the  boron 
polluted  irrigation  water.  The  first  involves  dis- 
charging boron  polluted  water  to  the  sea  by  a 
pipeline.  The  second  alternative  would  be  to  dis- 
charge boron  polluted  water  to  the  sea  by  a  canal. 
The  third  alternative  involves  constructing  a  dam 
for  storing  the  polluted  water  during  the  irrigation 
period,  then  discharging  it  to  the  Simav  River  after 
the  irrigation  season  is  over.  The  construction  of 
the  Ayitlidere  dam  seems  to  be  the  least  costly  of 
the  three  alternatives  in  the  planning  stage.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07869 


LAND    APPLICATION    OF    SLUDGE:    FOOD 
CHAIN  IMPLICATIONS. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-07904 


EFFECTS  OF  LONG-TERM  SLUDGE  APPLI- 
CATION ON  ACCUMULATION  OF  TRACE 
ELEMENTS  BY  CROPS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07907 


TRANSFER    OF    SLUDGE-APPLIED    TRACE 
ELEMENTS  TO  THE  FOOD  CHAIN, 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07908 


EFFECTS  OF  TRACE  ORGANICS  IN  SEWAGE 
SLUDGES  ON  SOIL-PLANT  SYSTEMS  AND 
ASSESSING  THEIR  RISK  TO  HUMANS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 
and  Soil  Sciences. 

L.  W.  Jacobs,  G.  A.  O'Connor,  M.  A.  Overcash, 
M.  J.  Zabik,  and  P.  Rygiewicz. 
IN:  Land  Application  of  Sludge:  Food  Chain  Im- 
plications. Lewis  Publishers,  Inc.,  Chelsea,  Michi- 
gan. 1987.  p  101-143,  16  tab,  115  ref. 

Descriptors:  'Organic  compounds,  'Sludge  dispos- 
al, 'Land  disposal,  'Path  of  pollutants,  'Toxicity, 
'Risk  assessments,  'Public  health,  Mutagens, 
Water  pollution  effects,  Leaching,  Adsorption, 
Public  health,  Soil  contamination,  Volatility,  Deg- 
radation, Pesticides,  Mathematical  models,  Risks, 
Crop  production,  Bioaccumulation. 

Because  sewage  sludges  can  theoretically  contain 
thousands  of  organic  compounds,  wastewater 
treatment  plants  should  identify  the  organics  being 
discharged  by  users,  particularly  industry.  Avail- 
able surveys  measuring  trace  organic  concentra- 
tions in  sludges  indicate  that  sewage  sludges  can 
have  unusually  high  concentrations.  Most  organ- 
ics, however,  are  present  at  concentrations  <10 
mg/kg,  and  about  30%  of  the  organics  tested  were 
below  detection  limits.  Based  on  their  prevalence 
and  potential  loading  to  soils  using  agronomic  or 
low  sludge  rates,  sludge  organics  appear  to  present 
minimal  risk.  Mutagenicity  tests  have  been  used  to 
evaluate  the  safety  of  sewage  sludges  for  land 
application.  While  such  tests  might  provide  an 
additional  means  of  checking  sewage  sludges  prior 
to  land  application,  they  are  difficult  to  interpret 
and  have  not  been  correlated  to  mutagenic  activity 
or  biological  toxicity  of  soil/sludge  mixtures  in  the 
field.  Major  assimilative  pathways  for  organic 
chemicals  applied  to  the  soil-plant  system  include 
adsorption,  volatilization,  degradation,  leaching, 
and  plant  uptake.  Due  to  the  large  number  of 
organics  which  can  be  present  in  sewage  sludges, 
mathematical  models  that  utilize  basic  physical/ 
chemical  properties  of  an  organic  to  predict  the 
fate  of  sludge  organics  in  soil  appear  to  be  a  logical 
approach.  Field  research  is  needed  to  validate  the 
accuracy  of  these  models.  Risk  assessments  suggest 
that  most  sludge  organics  will  not  increase  the 
health  risk  to  animals,  and  humans,  based  on  their 
relative  toxicities  and  anticipated  loadings  to  soil 
from  agronomic  or  low  sludge  application  rates. 
Better  methodologies  are  needed  to  more  com- 
pletely assess  health  risks.  (See  also  W88-07904) 
(Author's  abstract) 
W88-07909 


ALUMINUM  CHEMISTRY:  FRACTIONATION, 
SPECIATION,  AND  MINERAL  EQUILIBRIA 
OF  SOIL  INTERSTITIAL  WATERS  OF  AN 
ALPINE  WATERSHED,  FRONT  RANGE,  COL- 
ORADO, 

Colorado  Univ.,  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07928 


RISK  ASSESSMENT  OF  SOIL  CONTAMINA- 
TION CRITERIA. 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

C.  M.  King,  W.  L.  Marter,  D.  F.  Montaque,  and 

G.  A.  Holton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011179. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

1987.  24  p,  3  fig,  7  tab,  13  ref.  Contract  No.  DE- 

AC09-76SR00001. 

Descriptors:  'Contamination,  'Soil  contamination, 
'Soil  pollution  effects,  'Radioactive  wastes, 
'Risks,  Remedies,  Public  health,  Wastewater  treat- 
ment facilities,  Population  exposure,  Carcinogens, 
Toxins,  Groundwater  pollution. 
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Waste  sites  at  U.S.  Department  of  Energy  facilities 
often  contain  many  radioactive  and  nonradioactive 
contaminants.  Remedial  actions  for  these  sites  are 
being  determined,  in  part,  by  the  risk  the  contami- 
nation poses  to  the  public.  However,  it  is  impracti- 
cal to  analyze  every  contaminant  present.  This 
study  attempted  to  develop  a  way  to  screen  unim- 
portant risk  contributors  in  order  to  focus  re- 
sources on  the  principal  contributors  to  risk.  To 
determine  which  constituents  should  be  analyzed 
at  waste  sites  at  the  Savannah  River  Plant,  Savan- 
nah River  Laboratory  (SRL)  analyzed  data  from 
waste  site  soil  characterization  studies,  groundwat- 
er analyses,  and  influent  levels,  and  the  concentra- 
tion of  each  chemical  was  compared  to  a  selection 
criterion  developed  by  SRL.  Selection  criteria 
were  based  on  toxicological  and  modeling  informa- 
tion provided  by  the  U.S.  Environmental  Protec- 
tion Agency  (EPA)  that  included  grounwater  con- 
centration guidelines  and  soil  concentration  guide- 
lines. To  determine  if  the  criteria  were  appropriate 
for  screening  out  unimportant  risk  contributors,  a 
risk  assessment  was  perfomed  using  a  hypothetical 
'Benchmark  Site,'  which  contains  both  radioactive 
and  nonradioactive  contaminants  at  levels  equal  to 
the  criteria  values.  In  this  analysis,  if  the  upper 
bound  of  risk  posed  by  the  Benchmark  Site  on  the 
public  is  acceptable,  then  it  follows  that  the  risk 
posed  to  the  public  due  to  unselected  contaminants 
at  each  site  is  also  acceptable.  Public  exposures  and 
risk  were  estimated  for  both  carcinogens  and  non- 
carcinogens.  Twenty-four  one-year  assessments 
were  performed  to  span  a  one-thousand-year 
period.  It  was  found  that  health  risks  to  the  public 
from  atmospheric  releases  of  radioactive  and  non- 
radioactive materials  from  a  waste  site  at  soil  crite- 
ria contamination  levels  are  low.  Based  on  this 
study's  atomospheric  exposure  pathways  analysis 
and  risk  assessment,  the  applied  soil  criteria  are 
appropriate  for  screening  out  unimportant  risk 
contributors  to  human  health  from  atmospheric 
exposure  pathways.  (Friedmann-PTT) 
W88-07957 


5D.  Waste  Treatment  Processes 


CITRUS  PROCESSING  WASTEWATER 
TREATMENT, 

National  Research  Centre,  Cairo  (Egypt).  Pilot 
Plant  Lab. 

S.  Hawash,  A.  J.  Hafez,  and  G.  El-Diwani. 
Chemieingenieurtechnik  CITEAH,  Vol.  60,  No.  2, 
p    128-130,   February    1988.   2   fig,    1    tab,   7   ref. 

Descriptors:  'Citrus  fruits,  'Process  water,  'Can- 
neries, 'Food-processing  wastes,  'Wastewater 
treatment,  'Activated  sludge  process,  'Ozonation, 
Chemical  oxygen  demand,  Egypt,  Economic  eval- 
uation. 

Characteristics  of  effluents  from  'Kaha  Food  In- 
dustry' in  the  citrus  season  are  summarized,  togeth- 
er with  the  maximum  allowable  values  determined 
by  Governmental  Rule  for  waste  effluents  in  water 
streams/material/law  48/year  1982  by  the  Egyp- 
tian Ministry  of  Irrigation.  Canneries  waste  treat- 
ment disposal  methods  are  outlined.  From  a  previ- 
ous experimental  study,  a  convenient  process  was 
developed  to  provide  safe  wastewater  for  Egyptian 
waste  streams.  The  process  utilizes  biological  treat- 
ment to  decompose  organic  matter  and  decreases 
the  COD  to  a  value  of  230  ppm,  using  16  L  of  air 
per  L  of  treated  wastewater  for  a  contact  time  of 
2.5  h.  Ozone  is  used  subsequently  for  further  purifi- 
cation of  the  wastewater  by  destroying  refractory 
organics.  Based  on  a  rate  of  wastewater  effluents 
per  day  of  600  cu  m  at  Kaha  Food  Industry  and  on 
preliminary  bench  scale  results,  a  recommended 
process  for  treatment  is  shown,  and  an  economic 
evaluation  has  been  performed.  (Author's  abstract) 
W88-06824 


UTILIZATION    OF    SURFACE    WATER    FOR 
DRINKING  PURPOSES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-06829 


FILTER  OF  THE  WATER  SUPPLY  OF  THE 
CITY  OF  LAWRENCE,  AND  ITS  RESULTS, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-06831 


REMOVAL  OF  TRACE  LEVELS  OF  PHENOLS 
FROM  AQUEOUS  SOLUTION  BY  FOAM  FLO- 
TATION, 

Dept.  of  Science  and  Mathematics,  Trevecca  Naz- 

arene  College,  Nashville,  TN  37203. 

G.  A.  Nyssen,  G.  S.  Lovell,  A.  A.  Simon,  J.  G. 

Smith,  and  B.  K.  Tolar. 

Separation    Science    and    Technology    SSTEDS, 

Vol.  22,  No.  11,  p  2127-2141,  November  1987.  11 

fig,  1  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Trace 
levels,  'Phenols,  'Surfactants,  'Cations,  'Flota- 
tion, 'Foam  separation,  'Pentachlorophenol,  Hy- 
drogen ion  concentration,  Alcohols. 

Pentachlorophenol  (PCP)  was  removed  from 
water  by  foam  flotation  with  the  cationic  surfac- 
tant cetyltrimethylammonium  bromide  (CTAB). 
With  initial  PCP  concentrations  of  20  ppm  or  less, 
residual  PCP  concentrations  of  less  than  0.05  ppm 
were  obtained  after  5  min  flotation.  The  CTAB 
concentration  and  flotation  time  are  directly  relat- 
ed to  the  amount  of  PCP  removed.  PCP  removal  is 
most  efficient  at  neutral  to  basic  pH  and  at  low 
ionic  strength.  PCP  removal  is  less  effective  with 
sodium  dodecyl  sulfate.  As  much  as  80%  of  the 
CTAB  can  be  replaced  by  dodecylamine  without 
inhibiting  PCP  removal.  Alcohols  up  to  10%  by 
volume  do  not  affect  PCP  removal.  Other  phenols 
can  also  be  removed  equally  well  by  foam  flotation 
if  the  phenol  is  in  the  anionic  form  during  flotation. 
(Author's  abstract) 
W88-06839 


ENRICHMENT  OF  ARSENIC  AND  ITS  SEPA- 
RATION FROM  OTHER  ELEMENTS  BY 
LIQUID-PHASE  POLYMER-BASED  RETEN- 
TION, 

Vernadsky  Inst,  of  Geochemistry  and  Analytical 
Chem.,  Acad,  of  Sciences,  Moscow  117975,  USSR. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06840 


REVOLUTION  IN  WASTEWATER  TREAT- 
MENT, 

NASA,  NSTL,  Building  2423,  NSTL,  MS  39529. 
B.  Gillette. 

Biocycle  BCYCDK,  Vol.  29,  No.  3,  p  48,  50-51, 
March  1988.  1  fig. 

Descriptors:  'Wetlands,  'Artificial  wetlands, 
♦Wastewater  treatment,  'Municipal  wastewater, 
'Marshes,  'Economic  efficiency,  'Design  criteria, 
'Aquatic  plants,  Bulrushes,  Duckweed,  Water 
hyacinths,  Ornamentals,  Seasonal  variation. 

Collins,  MS,  San  Diego,  CA,  Monterey,  VA,  and 
Haughton,  LA  are  just  a  few  of  the  many  cities  in 
the  U.S.  that  are  joining  a  quiet  revolution  in 
wastewater  treatment.  Plants  are  being  used  as  a 
key  element  in  artificial  marshland  wastewater 
treatment  systems  that  take  advantage  of  natural 
processes  to  make  a  significant  difference  in  the 
purity  of  wastewater  effluent.  In  most  cases,  the 
natural  systems  work  better  and  are  less  expensive 
to  build,  operate  and  maintain  than  the  mechanical 
systems  replaced.  Some  of  the  aquatic  plants  that 
have  been  studied  for  use  in  wastewater  treatment 
are  hyacinths,  duckweed,  bulrush  and  several  orna- 
mental plants.  Artificial  marsh  design,  and  the  ef- 
fectiveness of  the  system  in  winter  is  also  dis- 
cussed. (VerNooy-PTT) 
W88-06842 


SLUDGE  INCREASES  PULPWOOD  PRODUC- 
TION, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-06843 


ALGAL  POPULATION  AND  AUXOTROPHIC 
ADAPTATION  IN  A  SUGAR  REFINERY 
WASTEWATER  ENVIRONMENT, 


Unidad  de   Biologia  General,  Dept.  de  Biologia, 

Facultad  de  Ciencias,  Universidad  Autonoma  de 

Madrid,  Cantoblanco,  Madrid-28049,  Spain. 

F.  Martinez,  M.  D.  C.  Avendano,  E.  Marco,  and 

M.  I.  Orus. 

Journal     General     and     Applied     Microbiology 

JGAMA9,  Vol.  33,  No.  4,  p  331-341,  August  1987. 

2  fig,  4  tab,  32  ref. 

Descriptors:  'Algae,  'Chlorella,  'Heterotrophs, 
'Scenedesmus,  'Industrial  wastewater, 

•Wastewater  treatment,  'Adaptation,  'Glucose, 
Sugars,  Chlorophyta,  Species  composition,  Isola- 
tion, Axenic  culture,  Growth,  Kinetics. 

This  study  was  conducted  with  algae  living  in  a 
sugar  refinery  wastewater  environment.  Algae 
common  in  organic-polluted  environments  such  as 
Chlorella  sp.,  and  Scenedesmus  quadricauda  were 
found,  along  with  some  other  species  not  so 
common  in  this  type  of  environment.  Most  species 
were  isolated  and  the  resulting  axenic  cultures 
were  used  to  establish  their  heterotrophic  potential 
with  different  organic  compounds  found  in  this 
type  of  habitat.  Chlorella  sp.,  showed  the  best 
adaptive  pattern  since  it  had  adapted  its  glucose 
transport  system  to  operate  by  facilitated  diffusion. 
It  exhibited  a  higher  affinity  than  other  systems  of 
glucose  facilitated  diffusion  and  also  a  higher  V 
sub  m,  which  was  obtained  at  about  the  sugar 
concentration  occurring  in  its  natural  habitat. 
Moreover,  Chlorella  sp.,  could  increase  its  glucose 
uptake  rate  under  some  specific  conditions  of 
growth.  (Author's  abstract) 
W88-06845 


TREATMENT  OF  LEACHATE  FROM  A  SOLID 
WASTE  LANDFDLL  SITE  USING  A  TWO- 
STAGE  ANAEROBIC  FILTER, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 
and  Environmental  Engineering. 
Y.  C.  Wu,  O.  J.  Hao,  K.  C.  Ou,  and  R.  J.  Scholze. 
Biotechnology  and  Bioengineering  BILED3,  Vol. 
31,  No.  3,  p  257-266,  February  1988.  7  fig,  3  tab,  41 
ref.  Army  Construction  Engineering  Res.  Lab., 
Champaign,  IL,  Grant  No.  DACA  888  EC  0013. 


treat- 


Descriptors:  'Biofiltration,  'Wastewater  treat- 
ment, 'Solid  wastes,  'Leachates,  'Landfills,  'An- 
aerobic digestion,  'Digested  sludge,  'Organic 
matter,  'Volatile  acids,  'Process  control,  Multi- 
phase flow,  Iron,  Zinc,  Biological  oxygen  demand. 
Chemical  oxygen  demand. 

Raw  leachate  was  treated  using  a  two-stage  upflow 
anaerobic  filter  process.  Leachate  from  a  solid 
waste  landfill  site,  which  received  both  municipal 
and  industrial  wastes,  contained  high  organic 
matter  (17-21  g/L  COD,  13-14  g/L  BOD,  and  3.5- 
4.6  g/L  volatile  acids),  and  low  metal  (Zn  and  Fe) 
concentrations.  Depending  on  sampling  time, 
leachate  composition  and  characteristics  varied 
considerably.  At  an  organic  loading  up  to  4  g 
COD/sq  day  media  area,  the  BOD  and  COD 
removal  percentages  were  98  and  91%,  respective- 
ly. The  biofilters  were  also  effective  for  metal 
removal.  However,  the  filter  effluent  contained  a 
high  concentration  of  ammonia.  System  overload- 
ing was  characterized  by  the  accumulation  of  large 
quantities  of  volatile  acids  and  by  a  low  ratio  of 
alkalinity/volatile  acids,  resulting  in  low  COD  re- 
moval and  reduced  gas  production.  Once  the  first 
filter  was  upset,  the  second  stage  could  only  par- 
tially respond  to  the  volatile  acids  accumulated  in 
the  effluent  of  first  filter.  (Author's  abstract) 
W88-06850 


KINETICS  OF  MICROBIAL  GROWTH  ON 
MIXTURES  OF  PENTACHLOROPHENOL 
AND  CHLORINATED  AROMATIC  COM- 
POUNDS, 

Environmental  Chemistry  Res.  Laboratory,  Dow 

Chemical    U.S.A.,    1701    Building,    Midland,    MI 

48674. 

G.  M.  Kelcka,  and  W.  J.  Maier. 

Biotechnology  and  Bioengineering  BILED3,  Vol. 

31,  No.  4,  p  328-335,  March  1988.  6  fig,  2  tab,  28 

ref. 
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Descriptors:  'Wastewater  treatment,  'Growth  ki- 
netics, 'Bacteria,  'Microbial  degradation,  'Phen- 
ols, 'Pentachlorophenol.  'Chlorinated  hydrocar- 
bons, 'Aromatic  compounds,  'Organic  carbon, 
•Mathematical  models,  'Carbon  sources,  Optimi- 
zation. Simulation  analysis. 

Batch  experiments  were  conducted  to  examine  the 
effects  of  several  substrate  analogs  on  the  degrada- 
tion of  pentachlorophenol  by  an  enrichment  cul- 
ture of  pentachlorophenol-utilizing  bacteria.  The 
presence  of  substrate  analogs  which  were  unable  to 
serve  as  a  carbon  source  for  growth  of  the  culture 
(e.g.,  3,5,6-trichloro-2-pyridinol,  2,4-dichlorophen- 
oxyacetic  acid)  decreased  the  rate  of  pentachloro- 
phenol degradation.  The  presence  of  a  utilizable 
substrate  analog  (e.g.,  phenol,  2,4,5-trichloro- 
phenol)  also  inhibited  the  initial  rate  of  pentachlor- 
ophenol degradation;  however,  the  overall  remov- 
al rate  was  accelerated  due  to  an  increase  in  cell 
mass  concentration  as  a  result  of  simultaneous 
growth  on  both  substrates.  These  effects  were 
shown  to  be  predicted  by  a  mathematical  model 
based  on  a  modified  Monod  equation.  Kinetic  pa- 
rameters obtained  from  the  results  of  laboratory 
studies  can  be  used  for  further  process  analysis  to 
define  the  optimal  conditions  for  the  biological 
treatment  of  complex  mixtures  of  phenolic  com- 
pounds. (Author's  abstract) 
W88-06851 


SODIUM  INHIBITION  OF  ACETOCLASTIC 
METHANOGENS  IN  GRANULAR  SLUDGE 
FROM  A  UASB  REACTOR, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Water  Pollution  Control. 
A.  Rinzema,  J.  van  Lier,  and  G.  Lettinga. 
Enzyme  and  Microbial  Technology  EMTED2, 
Vol.  10,  No.  1,  p  24-32,  January  1988.  6  fig,  4  tab, 
50  ref.  Dutch  Government,  Clean  Technology 
Program  Grant  (F.41)LH511. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Sludge  digestion,  'Methane  bacteria, 
Sodium,  Toxicity,  Inhibition,  Inhibitors,  Hydrogen 
ion  concentration,  Digestion,  Biological 
wastewater  treatment. 

The  effect  of  sodium  on  the  formation  of  methane 
from  acetate  in  granular  sludge  from  an  Upflow 
Anaerobic  Sludge  Bed  (UASB)  reactor  was  deter- 
mined at  various  acetate  concentrations  and  pH- 
levels.  At  neutral  pH,  sodium  concentrations  of  5, 
10  and  14  g  Na(  +  )/liter  caused  10,  50,  and  100% 
inhibition,  respectively,  relative  to  the  maximum 
specific  acetoclastic  methanogenic  activity  of  the 
granular  sludge.  These  values  reflect  the  sensitivity 
of  Methanothrix  sp,  towards  sodium,  as  this  is  the 
predominant  acetoclastic  methanogen  in  the  granu- 
lar sludge  used.  The  pH  did  not  affect  the  inhibito- 
ry action  of  sodium  significantly  in  the  range  of 
6.5-7.2,  but  at  pH-levels  near  8,  the  inhibition  was 
more  pronounced.  At  acetate  concentrations 
below  500  milligrams/liter,  diffusion  limitation 
partly  masked  the  influence  of  sodium  on  the  spe- 
cific activity  of  the  granulated  sludge.  No  adapta- 
tion of  Methanothrix  sp.  to  high  sodium  concentra- 
tions could  be  obtained  in  a  period  of  12  weeks. 
Net  growth  of  Methanothrix  sp.  could  be  obtained 
at  sodium  concentrations  of  approximately  10  g/ 
liter.  At  equal  sodium  concentrations,  sodium  chlo- 
ride had  a  somewhat  stronger  effect  on  the  specific 
activity  than  sodium  sulfate,  but  the  difference  in 
unimportant  for  design  purposes.  The  results  ob- 
tained with  short-term  activity  measurements  can 
reliably  be  used  for  predictions  of  the  effect  of 
sodium  salts  on  continuously  fed  UASB  reactors. 
(Author's  abstract) 
W88-06869 


REMOVAL  OF  FLOODWATER  NITROGEN  IN 
A  CYPRESS  SWAMP  RECEIVING  PRIMARY 
WASTEWATER  EFFLUENT, 

Central   Florida  Research  and  Education  Center, 

Sanford,  FL. 

W.  F.  DeBusk,  and  K.  R.  Reddy. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  79-86, 

October  9,  1987.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Swamps,  'Nitrogen         removal, 


•Wastewater  disposal,  Wetlands,  Ammonia,  Nitri- 
fication, Denitrification,  Sediments,  Nitrates,  Sedi- 
ment-water interfaces. 

Intact  sediment-water  columns  from  a  flowing  cy- 
press swamp  receiving  primary  wastewater  efflu- 
ent were  used  to  evaluate  inorganic  nitrogen  re- 
moval and  to  determine  the  fate  of  N15-labeled 
ammonium  ion  added  to  the  floodwater.  Treat- 
ments represented  wetland  sites  which  had  re- 
ceived zero  (initial  application)  2,  and  50  years  of 
primary  wastewater  application.  The  rate  of  inor- 
ganic-N  decrease  in  the  floodwater  was  greatest 
for  the  initial  application  columns,  primarily  due  to 
sediment  adsorption  of  ammonium  ion,  followed 
by  2-year  and  50-year  columns.  Maximum  removal 
rates  were  318,  296,  and  148  mg  N/sq  m/day, 
respectively.  At  the  end  of  the  21 -day  study 
period,  only  0.5  to  2.3%  of  applied  N15  was  recov- 
ered in  the  floodwater  and  11.4  to  17.3%  was 
recovered  in  the  sediment,  with  the  remaining  82.2 
to  86.3%  being  lost  from  the  sediment-water 
system.  Results  of  the  study  indicate  that  N  remov- 
al efficiency  did  not  decrease  with  prolonged 
wastewater  application,  despite  reduced  sediment 
adsorption  capacity,  because  of  the  significance  of 
gaseous  N  losses  (nitrification-denitrification,  am- 
monia volatilization)  as  an  N  sink  in  the  sediment- 
water  system.  (Author's  abstract) 
W88-06894 


ACCUMULATION,  DEGRADATION  AND  BIO- 
LOGICAL EFFECTS  OF  LINDANE  ON  SCEN- 
EDESMUS  OBLIQUUS  (TURP.)  KUTZ, 

Research   Institute   of  Environmental   Chemistry, 

Academic  Sinica,  Beijing,  China. 

L.  Yi-xiong,  and  S.  Bo-zen. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  3,  p  249- 

252,  October  30,  1987.  3  fig,  3  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Industrial  wastewater,  'Pesticides,  'Lin- 
dane, 'Algae,  'Degradation,  'Biodegradation,  In- 
secticides, Reservoirs,  China. 

Samples  of  Scenedesmus  obliquus  were  exposed  to 
lindane  solutions  (0,  0.1,  1,  10,  50,  and  100  mg/ 
liter)  to  assess  the  feasibility  of  using  the  algae  in 
treatment  of  pesticide-containing  industrial 
wastewaters  discharged  into  a  sewage  reservoir  in 
China.  At  lindane  concentrations  of  50-100  mg/ 
liter  algal  growth  was  inhibited,  and  chlorophyll 
and  carotene  content  was  decreased.  At  the  lower 
lindane  concentrations  (1-10  mg/liter)  alga! 
growth,  chlorophyll  content,  and  carotene  content 
did  not  differ  much  from  the  control;  amino  acids 
composition  remained  constant  but  below  that  of 
the  control,  especially  aspartine,  arginine,  methio- 
nine, and  phenylalanine.  This  indicated  a  toxic 
reaction.  The  degree  of  lindane  accumulation  by  S. 
obliquus  was  greater  at  the  1  mg/liter  concentra- 
tion than  at  10  mg/liter  and  was  enhanced  by 
turbulence  and  time.  For  example,  lindane  at  1 
mg/liter  was  reduced  to  0.423  mg/liter  after  15 
min  exposure  to  algae  without  stirring  and  to  0.322 
mg/liter  at  360  min.  Lindane  accumulations  in  the 
algae  at  the  same  starting  concentration  and  with- 
out stirring  were  70.9  microgram/liter  after  15  min 
and  164.5  microgram/liter  after  360  min.  Lindane 
degradation  also  occurred  in  the  algae  as  shown  by 
chromatographic  peaks.  (Cassar-PTT) 
W88-06899 


BIODEGRADATION  DATA  EVALUATION 
FOR  STRUCTURE/BIODEGRADABILITY  RE- 
LATIONS, 

Syracuse  Research  Corp.,  NY.  Center  for  Chemi- 
cal Hazard  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06921 


PREDICTION  OF  CONSUMER  PRODUCT 
CHEMICAL  CONCENTRATIONS  AS  A  FUNC- 
TION OF  PUBLICLY  OWNED  TREATMENT 
WORKS  TREATMENT  TYPE  AND  RIVERINE 
DILUTION, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06954 


CONTROL  OF  INTERSPECIES  ELECTRON 
FLOW  DURING  ANAEROBIC  DIGESTION: 
ROLE  OF  FLOC  FORMATION  IN  SYNTRO- 
PHIC  METHANOGENESIS, 

Michigan    Biotechnology    Inst.,    P.O.Box    27609, 
Lansing,  Michigan  48909. 
J.  H.  Thiele,  M.  Chartrain,  and  J.  G.  Zeikus. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  1,  p  10-19,  January  1988.  6 
fig,  2  tab,  32  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Anaerobic  bacteria,  *Anaerobic  digestion, 
•Wastewater  treatment,  *Flocculation,  •Microbio- 
logical studies,  Anaerobic  conditions,  Food-proc- 
essing wastes,  Bacteria. 

The  flora  of  an  anaerobic  whey-processing  che- 
mostat  was  separated  by  anaerobic  sedimentation 
techniques  into  a  free-living  bacterial  fraction  and 
a  bacterial  floe  fraction.  The  floe  fraction  consti- 
tuted a  major  part  (i.e.,  57%  total  protein)  of  the 
total  microbial  population  in  the  digester,  and  it 
accounted  for  87%  of  the  total  C02-dependent 
methanogenic  activity  and  76%  of  the  total  etha- 
nol-consuming  acetogenic  activity.  Lactose  was 
degraded  by  both  cellular  fractions,  but  in  the  free 
flora  fraction  it  was  associated  with  higher  inter- 
mediary levels  of  H2,  ethanol,  butyrate,  and  propi- 
onate production.  Electron  microscopic  analysis  of 
floes  showed  bacterial  diversity  and  juxtaposition- 
mg  of  tentative  Desulfovibrio  and  Methanobacter- 
ium  species  without  significant  microcolony  for- 
mation. Ethanol,  an  intermediary  product  of  lac- 
tose-hydrolyzing  bacteria,  was  converted  to  ace- 
tate and  methane  within  the  fiocs  by  interspecies 
electron  transfer.  Ethanol-dependent  methane  for- 
mation was  compartmentalized  and  closely  cou- 
pled kinetically  within  the  floes  but  without  signifi- 
cant formation  of  H2  gas.  Physical  disruption  of 
floes  into  fragments  of  10-  to  20-micron  diameter 
initially  increased  the  H2  partial  pressure  but  did 
not  change  the  carbon  transformation  kinetic  pat- 
terns of  ethanol  metabolism  or  demonstrate  a  sig- 
nificant role  for  H2  in  C02  reduction  to  methane. 
The  data  demonstrate  that  floe  formation  in  a 
whey-processing  anaerobic  digester  functions  in 
juxtapositioning  cells  for  interspecies  electron 
transfer  during  syntrophic  ethanol  conversion  into 
acetate  and  methane  but  by  a  mechanism  which 
was  independent  of  the  available  dissolved  H2  gas 
pool  in  the  ecosystem.  (See  also  W88-06998)  (Au- 
thor's abstract) 
W88-06997 


CONTROL    OF    INTERSPECIES    ELECTRON 

FLOW    DURING    ANAEROBIC    DIGESTION: 

SIGNIFICANCE    OF    FORMATE    TRANSFER 

VERSUS    HYDROGEN    TRANSFER    DURING 

SYNTROPHIC         METHANOGENESIS         IN 

FLOCS, 

Michigan    Biotechnology    Inst.,    P.O.Box    27609, 

Lansing,  Michigan  48909. 

J.  H.  Thiele,  and  J.  G  Zeikus. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  1,  p  20-29,  January  1988.  9 

fig,  2  tab,  40  ref. 

Descriptors:  *Model  studies,  *Biological 
wastewater  treatment,  'Anaerobic  bacteria,  •An- 
aerobic digestion,  'Wastewater  treatment,  'Floc- 
culation,  'Microbiological  studies,  Anaerobic  con- 
ditions, Bacteria,  Food-processing  wastes. 

Microbial  formate  production  and  consumption 
during  syntrophic  conversion  of  ethanol  or  lactate 
to  methane  was  examined  in  purified  floes  and 
digester  contents  obtained  from  a  whey-processing 
digester.  Formate  production  by  digester  contents 
or  purified  digester  floes  was  dependent  on  C02 
and  either  ethanol  or  lactate  but  not  H2  gas  as  an 
electron  donor.  During  syntrophic  methanogene- 
sis,  floes  were  the  primary  site  for  formate  produc- 
tion via  ethanol-dependent  C02  reduction,  with  a 
formate  production  rate  and  methanogenic  turnov- 
er constant  of  660  micro-moles/h  and  0.044/min, 
respectively.  Floe  preparations  accumulated  four- 
fold-higher levels  of  formate  (40  micro-moles)  than 
digester  contents,  and  the  free  flora  was  the  pri- 
mary site  for  formate  cleavage  to  C02  and  H2  (90 
micro-moles  formate  per  h).  Inhibition  of  methano- 
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genesis  by  CHC13  resulted  in  formate  accumula- 
tion and  suppression  of  syntrophic  ethanol  oxida- 
tion. H2  gas  was  an  insignificant  intermediary  met- 
abolic of  syntrophic  ethanol  conversion  by  floes, 
and  its  exogenous  addition  neither  stimulated 
methanogenesis  nor  inhibited  the  initial  rate  of 
ethanol  oxidation.  These  results  demonstrated  that 
>90%  of  the  syntrophic  ethanol  conversion  to 
methane  by  mixed  cultures  containing  primarily 
Desulfovibrio  vulgaris  and  Methanobacterium  for- 
micicum  was  mediated  via  interspecies  formate 
transfer  and  that  <10%  was  mediated  via  interspe- 
cies H2  transfer.  The  results  are  discussed  in  rela- 
tion to  biochemical  thermodynamics.  A  model  de- 
scribes the  dynamics  of  a  bicarbonate-formate  elec- 
tron shuttle  mechanism  for  control  of  carbon  and 
electron  flow  during  syntrophic  methanogenesis 
and  provides  a  mechanism  for  energy  conservation 
by  syntrophic  acetogens.  (See  also  W88-06997) 
(Author's  abstract) 
W88-06998 

ENVIRONMENTAL  FACTORS  AFFECTING 
INDOLE  METABOLISM  UNDER  ANAEROBIC 
CONDITIONS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 

E.  L.  Madsen,  A.  J.  Francis,  and  J.-M.  Bollag. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  1,  p  74-78,  January  1988.  5 
fig,  25  ref.  DOE  Grant  DE-FG02-87ER60556. 

Descriptors:  *Sludge  digestion,  *Denitrification, 
♦Methane  bacteria,  *Indoles,  *Anaerobic  bacteria, 
♦Anaerobic  digestion,  *Wastewater  treatment, 
•Flocculation,  Microbiological  studies,  Metabo- 
lites, Anaerobic  conditions,  Culturing  techniques, 
Incubation,  Bacteria. 

The  influence  of  physiological  and  environmental 
factors  on  the  accumulation  of  oxindole  during 
anaerobic  indole  metabolism  was  investigated  by 
high-performance  liquid  chromatography.  Under 
methanogenic  conditions,  indole  was  temporarily 
converted  to  oxindole  in  stoichiometric  amounts  in 
media  inoculated  with  three  freshwater  sediments 
and  an  organic  soil.  In  media  inoculated  with 
methanogenic  sewage  sludge,  the  modest  amounts 
of  oxindole  detected  at  35  deg  C  reached  higher 
concentrations  and  persisted  longer  when  the  incu- 
bation temperature  was  decreased  from  35  to  15 
deg  C.  Also,  decreasing  the  concentration  of 
sewage  sludge  used  as  an  inoculum  from  50  to  1% 
caused  an  increase  in  the  accumulation  of  oxindole 
from  10  to  75%  of  the  indole  added.  Under  denitri- 
fying conditions,  regardless  of  the  concentration  or 
source  of  the  inoculum,  oxindole  appeared  in  trace 
amounts  but  did  not  accumulate  during  indole  me- 
tabolism. In  addition,  denitrifying  consortia  which 
previously  metabolized  indole  degraded  oxindole 
with  no  lag  period.  The  data  suggest  that  oxindole 
accumulation  under  methanogenic,  but  not  under 
denitrifying  conditions,  is  caused  by  differences 
between  relative  rates  of  oxindole  production  and 
destruction.  (Author's  abstract) 
W88-06999 


ASSESSMENT   OF   RECOVERY   EFFICIENCY 
OF  BEEF  EXTRACT  REAGENTS  FOR  CON- 
CENTRATING VIRUSES  FROM  MUNICIPAL 
WASTEWATER  SLUDGE  SOLIDS  BY  THE  OR- 
GANIC FLOCCULATION  PROCEDURE, 
Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
R.  S.  Safferman,  M.  E.  Rohr,  and  T.  Goyke. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   54,  No.  2,  p  309-316,  February 
1988.  2  fig,  7  tab,  17  ref. 

Descriptors:  'Domestic  wastes,  *Sludge  solids, 
•Wastewater  treatment,  "Organic  flocculation, 
•Viruses,  Comparison  studies,  Beef  extract,  Per- 
formance evaluation.  Biological  wastewater  treat- 
ment, Wastewater. 

The  capacity  of  beef  extract  reagents  to  form  floes 
suitable  for  virus  adsorption  was  assessed.  Reagent 
comparisons  resulted  in  the  establishment  of  a 
modified  organic  flocculation  procedure  to  con- 
centrate viruses  desorbed  from  sewage  sludge 
solids  with  currently  available  modified  powdered 


beef  extracts.  The  method,  based  on  supplementa- 
tion with  paste  beef  extract  floe,  achieved  virus 
recoveries  comparable  to  those  obtained  with  pow- 
dered beef  extract  produced  before  a  1979  change 
in  the  manufacturing  process.  When  primary  set- 
tled sludge  solids  originating  from  mostly  domestic- 
waste  were  eluted  with  an  unsupplemented  modi- 
fied powered  beef  extract,  high  virus  recovery 
efficiency  was  observed  upon  concentration  by 
organic  flocculation.  This  appreciable  increase 
might  have  been  due  to  floc-forming  substances 
that  were  present  in  the  primary  settled  sludge. 
These  substances  did  not  appear  to  be  present  in 
settled  sludge  collected  from  biologically  treated 
wastes.  Apparently,  the  floc-forming  substances 
had  been  either  removed  or  substantially  altered 
during  biological  treatment. (Author's  abstract) 
W88-07004 


REDUCTIVE  DECHLORINATION  OF  HEX- 
ACHLOROBENZENE  TO  TRI-  AND  DICH- 
LOROBENZENES  IN  ANAEROBIC  SEWAGE 
SLUDGE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

B.  Z.  Fathepure,  J.  M.  Tiedje,  and  S.  A.  Boyd. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  2,  p  327-330,  February 

1988.  4  fig,  19  ref.  U.S.  Air  Force  Grant  F08635- 

83-C-00290. 

Descriptors:  'Wastewater  treatment,  *Fate  of  pol- 
lutants, 'Anaerobic  digestion,  'Dechlorination, 
'Biodegradation,  'Hexachlorobenzenes,  Aromatic 
compounds,  Organic  compounds,  Polychlorinated 
biphenyls,  Biological  wastewater  treatment, 
Wastewater. 

Hexachlorobenzene  was  dechlorinated  to  tri-  and 
dichlorobenzenes  in  anaerobic  sewage  sludge.  The 
complete  biotransformation  of  190  micromoles 
hexachlorobenzene  (50  ppm)  occurred  within  3 
weeks.  The  calculated  rate  of  hexachlorobenzene 
dechlorination  was  13.6  micromol/L/day.  Hexach- 
lorobenzene was  dechlorinated  via  two  routes, 
both  involving  the  sequential  removal  of  chlorine 
from  the  aromatic  ring.  The  major  route  was  hex- 
achlorobenzene to  pentachlorobenzene  to  1,2,3,5- 
tetrachlorobenzene  to  1,3,5-trichlorobenzene. 
Greater  than  90%  of  the  added  hexachlorobenzene 
was  recovered  as  1,3,5-trichlorobenzene,  and  there 
was  no  evidence  for  further  dechlorination  of 
1,3,5-trichlorobenzene.  The  minor  route  was  hex- 
achlorobenzene to  pentachlorobenzene  to  1,2,4,5- 
tetrachlorobenzene  to  1,2,4-trichlorobenzene  to 
dichlorobenzenes.  These  results  extend  reductive 
dechlorination  to  poorly  water  soluble  aromatic 
hydrocarbons  which  could  potentially  include 
other  important  environmental  pollutants  like  pol- 
ychlorinated biphenyls.  (Author's  abstract) 
W88-07005 


REDUCTIVE  CARBOXYLATION  OF  PROPIO- 
NATE TO  BUTYRATE  IN  METHANOGENIC 
ECOSYSTEMS, 

Station  de  Technologie  Alimentaire,  Institut  Na- 
tional de  la  Recherche  Agronomique,  59  rue  Jules 
Guesde,  B.P.  39,  59651. 
J.  L.  Tholozan,  E.  Samain,  J.  P.  Grivet,  R. 
Moletta,  and  H.  C.  Dubourguier. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  2,  p  441-445,  February 
1988.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion, 
♦Acetogenesis,  'Biodegradation,  'Propionates, 
•Butyrates,  Carbon  radioisotopes,  Metabolites,  Iso- 
tope studies,  Organic  compounds,  Wastewater. 

During  the  batch  degradation  of  sodium  propio- 
nate by  the  anaerobic  sludge  from  an  industrial 
digester,  a  significant  amount  of  butyrate  formation 
was  observed.  Varying  the  initial  propionate  con- 
centrations did  not  alter  the  ratio  of  maximal  bu- 
tyrate accumulation  to  initial  propionate  concen- 
tration within  a  large  range.  By  measuring  the 
decrease  in  the  radioactivity  of  (l-14C)butyrate 
during  propionate  degradation,  it  was  estimated 
that  about  20%  of  the  propionate  was  converted  to 
butyrate.   Labeled  butyrate  was  formed  from  (1- 


14C)propionate  with  the  same  specific  radioactiv- 
ity, suggesting  a  possible  direct  pathway  from  pro- 
pionate to  butyrate.  This  hypothesis  was  confirmed 
by  nuclear  magnetic  resonance  studies  with 
(13C)propionate.  The  results  showed  that  (1-13C)-, 
(2-13C)-,  and  (3-13C)propionate  were  converted  to 
(2-13C)-,  (3-13C)-,  and  (4-13C)butyrate,  respective- 
ly, demonstrating  the  direct  carboxylation  on  the 
carboxyl  group  of  propionate  without  randomiza- 
tion of  the  other  two  carbons.  In  addition,  an 
exchange  reaction  between  C-2  and  C-3  of  the 
propionate  was  observed,  indicating  that  acetogen- 
esis may  proceed  through  a  randomizing  pathway. 
The  physiological  significance  and  importance  of 
various  metabolic  pathways  involved  in  propionate 
degradation  are  discussed,  and  an  unusual  pathway 
of  butyrate  synthesis  is  proposed.  (Author's  ab- 
stract) 
W88-07010 


INACTIVATION  OF  PARTICLE-ASSOCIATED 
COLIFORMS  BY  CHLORINE  AND  MONOCH- 
LORAMINE, 

Environmental     Protection    Agency,    Cincinnati, 

OH. 

D.  Berman,  E.  W.  Rice,  and  J.  C.  Hoff. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  2,  p  507-512,  February 

1988.  2  fig,  5  tab,  12  ref. 

Descriptors:  'Inactivation,  'Wastewater  treatment, 
'Disinfection,  'Primary  wastewater  treatment, 
'Coliforms,  'Chlorine,  'Monochloramine,  Ef- 
fluents, Wastewater,  Disinfection. 

Sieves  and  nylon  screens  were  used  to  separate 
primary  sewage  effluent  solids  into  particle  frac- 
tions of  <7-  or  >7-micron  size.  The  efficiency  of 
separation  was  determined  by  using  a  particle 
counter.  Indigenous  coliforms  associated  with  the 
particle  fractions  were  tested  for  their  resistance  to 
chlorine  and  monochloramine.  Coliforms  associat- 
ed with  the  <7-micron  fraction  were  inactivated 
more  rapidly  by  0.5  mg  of  chlorine  per  liter  at  5 
deg  C  and  pH  7  than  coliforms  associated  with  the 
>7-micron  fraction.  Homogenization  of  the  >7- 
micron  fraction  not  only  resulted  in  an  increase  in 
the  number  of  <7-micron  particles,  but  also  in- 
creased the  rate  of  inactivation  to  a  rate  similar  to 
that  of  the  <7-micron  fraction.  With  1  mg  of 
monochloramine  per  liter  at  5  deg  C  and  pH  7, 
particle  size  had  no  appreciable  effect  on  the  rate 
of  inactivation.  At  pH  8,  however,  the  <7-micron 
fraction  was  inactivated  more  rapidly  than  the  >7- 
micron  fraction.  The  time  required  for  99%  inacti- 
vation of  the  particle  fractions  with  monochlora- 
mine at  pH  7  or  8  was  20-  to  50-fold  greater  than 
the  time  required  for  the  same  amount  of  inactiva- 
tion with  chlorine  at  pH  7.  The  results  indicate 
that  coliforms  associated  with  sewage  effluent  par- 
ticles are  inactivated  more  rapidly  with  0.5  mg  of 
chlorine  per  liter  than  with  1.0  mg  of  monochlora- 
mine per  liter.  However,  >7-micron  particles  can 
have  a  protective  effect  against  the  disinfecting 
action  of  chlorine.  (Author's  abstract) 
W88-07012 


TRANSFER  AND  EXPRESSION  OF  MESOPHI- 
LIC  PLASMID-MEDIATED  DEGRADATIVE 
CAPACITY  IN  A  PSYCHROTROPHIC  BACTE- 
RIUM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

For  primary   bibliographic   entry   see   Field   5G. 
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DIRECT  CHARACTERIZATION  OF  METHAN- 
OGENS  IN  TWO  HIGH-RATE  ANAEROBIC  BI- 
OLOGICAL REACTORS, 

BP  America,  Cleveland,  Ohio  44128,  and  Wads- 
worth  Center  for  Laboratories  and  Research,  New 
York  State. 

H.  A.  Kobayashi,  E.  C.  de  Macario,  R.  S. 
Williams,  and  A.  J.  L.  Macario. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  693-698,  March  1988. 
4  fig,  2  tab,  20  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  *An- 
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alytical  methods,  'Species  composition,  'Methano- 
gens,  Turbulence,  Microbiological  studies.  Micro- 
organisms, Electron  microscopy. 

The  methanogenic  flora  from  two  types  of  turbu- 
lent, high-rate  reactors  was  studied  by  immunolo- 
gic methods  as  well  as  by  phase-contrast,  fluores- 
cence, and  scanning  electron  microscopy.  The  re- 
actors were  a  fluidized  sand-bed  biofilm  ANI- 
TRON  reactor  and  an  ultrafiltration  membrane- 
associated  suspended  growth  MARS  reactor  (both 
trademarks  of  Air  Products  and  Chemicals,  Inc., 
Allentown,  Pa.).  Conventional  microscopic  meth- 
ods revealed  complex  mixtures  of  microbes  of  a 
range  of  sizes  and  shapes,  among  which  morpho- 
types  resembling  Methanothrix  spp.  and  Methano- 
sarcina  spp.  were  noticed.  Precise  identification  of 
these  and  other  methanogens  was  accomplished  by 
antigenic  fingerprinting  with  a  comprehensive 
panel  of  calibrated  antibody  probes  of  predefined 
specificity  spectra.  The  methanogens  identified 
showed  morphotypes  and  antigenic  fingerprints  in- 
dicating their  close  similarity  with  the  following 
reference  organisms:  Methanobacterium  formici- 
cum  MF  and  Methanosarcina  barkeri  W  in  the 
ANITRON  reactor  only:  Methanosarcina  barkeri 
R1M3,  M.  mazei  S6,  Methanogenium  cariaci  JR1, 
and  Methanobrvibacter  arboriphilus  AZ  in  the 
MARS  reactor  only;  and  Methanobrevibacter 
smithii  ALI  and  Methanothrix  soehngenii  Opfikon 
in  both  reactors.  Species  diversity  and  distribution 
appeared  to  be,  at  least  in  part,  dependent  on  the 
degree  of  turbulence  inside  the  reactor.  (Author's 
abstract) 
W88-07020 


APPLICATION  OF  THE  FLUORESCENT- 
ANTIBODY  TECHNIQUE  FOR  THE  DETEC- 
TION OF  SPHAEROTILUS  NATANS  IN  ACTI- 
VATED SLUDGE, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Microbi- 
ology and  Plant  Pathology. 
A.  R.  Howgrave-Graham,  and  P.  L.  Steyn. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  799-802,  March  1988. 
2  fig,  2  tab,  12ref. 

Descriptors:  'Fluorescent  antibody  technique, 
•Bulking  sludge,  'Analytical  methods, 
'Wastewater  analysis,  'Wastewater  treatment, 
'Sphaerotilus,  'Activated  sludge,  'Microbiologi- 
cal studies,  Microorganisms,  Bacterial  physiology, 
Bacteria. 

Sphaerotilus  natans,  one  of  the  most  widely  report- 
ed causes  of  bulking  in  activated  sludge,  can  exist 
both  within  and  outside  of  a  sheath.  It  can  easily  be 
confused  with  similar  activated  sludge  bacteria  and 
thus  can  be  overlooked  when  present  in  low  num- 
bers. Fluorescent  antiserum  was  successfully  pre- 
pared against  the  nonfilamentous  form  and  was 
shown  to  be  highly  specific,  showing  no  reaction 
with  either  pure  cultures  of  similar  filamentous 
bacteria  or  entirely  unrelated  organisms.  It  did, 
however,  show  a  lack  of  strain  specificity  since  it 
reacted  with  S.  natans  isolates  from  the  Federal 
Republic  of  Germany  and  the  United  States  and 
with  filamentous  bacteria  in  South  African  activat- 
ed sludges.  Fluorescent  antibody  is  capable  of  pen- 
etrating the  filaments  of  S.  natans  to  stain  the  cells 
individually.  The  use  of  fluorescent  antiserum  in 
the  identification  of  S.  natans  filaments  obscured 
by  activated  sludge  floes  and  other  suspended 
matter  was  simple  because  the  cells  stained  bright- 
ly could  be  observed  through  the  less  dense  matter, 
while  the  use  of  other  microscope  techniques 
would  be  hampered  by  these  obstructions.  The  use 
of  fluorescent  antibody  will  facilitate  ecological 
studies  of  S.  natans  in  activated  sludge  and  other 
aqueous  environments  (Author's  abstract) 
W88-07025 


LOW-TEMPERATURE     STABILITY     OF     VI- 
RUSES IN  SLUDGES, 

Dept.   of  Civil   and   Environmental    Engineering, 
Univ.  of  Cincinnati,  Cincinnati,  Ohio  45221. 
G.  Berg,  G.  Sullivan,  and  A.  D.  Venosa. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  839-841,  March  1988. 
2  fig,  1  tab,  9  ref.  EPA  Contract  68-03-3183. 


Descriptors:  'Sludge,  'Viruses,  'Wastewater  treat- 
ment, 'Enteroviruses,  'Hydrogen  ion  concentra- 
tion, 'Temperature  effects,  'Wastewater  analysis, 
Viruses,  Microbiological  studies.  Microorganisms, 
Survival. 

Enteroviruses  survived  for  up  to  38  days  without 
diminishing  in  numbers  in  extended-aeration 
sludges  maintained  at  5  deg  C.  In  oxidation  ditch 
sludges  similarly  maintained,  enteroviruses  sur- 
vived for  up  to  17  days  without  diminishing  in 
numbers.  The  pHs  of  the  sludges  were  well  inside 
the  pH  6  to  8  corridor  in  which  destruction  of 
enteroviruses  by  the  detergents  and  ammonia 
present  in  sludges  reportedly  does  not  occur.  Un- 
explained, however,  was  the  survival  of  large  num- 
bers of  enteroviruses  in  sludges  at  pH  3.5,  a  pH  at 
which  some  anionic  detergents  commonly  present 
in  sewage  are  rapidly  virucidal.  The  long  survival 
of  enteroviruses  in  these  sludges  at  5  deg  C  indi- 
cates that  such  sludges  can  probably  be  stored 
under  refrigeration  in  the  laboratory  for  extended 
periods  while  awaiting  processing  without  suffer- 
ing significant  losses  in  enterovirus  numbers  and 
that  the  sludges  require  appropriate  treatment 
before  discharge  to  the  environment.  (Alexander- 
PTT) 
W88-07026 


EFFLUENT  TREATMENT  STANDARDS  FOR 
THE  FUTURE  USING  THE  RESOURCES  OF 
TODAY, 

D.  S.  Buckley. 

European  Water  and  Sewage,  Vol.  91,  No.  1094,  p 

152-153,  April  1987.  4  fig. 

Descriptors:  'Biological  wastewater  treatment, 
'Wastewater  treatment,  'Water  quality  standards, 
'Activated  sludge  process,  'Pollution  load,  Hy- 
drogen ion  concentration,  Biomass,  Design  stand- 
ards, Engineering,  Training,  Asia,  Population 
equivalents. 

NSW  Environmental  Systems  has  evolved  a  bio- 
logical treatment  system  in  which  the  formation  of 
volatile  compounds  and  organic  acids  which  inhib- 
it digestion  is  prevented  by  seeding  the  raw  sludge 
with  sufficient  well-digested  sludge,  by  maintain- 
ing a  slightly  alkaline  condition  with  a  pH  of 
around  7.2  and  by  the  avoidance  of  overloading 
with  raw  sludge.  The  preliminary  treatment  stage 
utilizes  a  two-story  sedimentation  and  sludge  diges- 
tion tank  system.  In  the  biological  stage,  the  dis- 
solved pollutants,  that  are  not  removed  during  the 
preliminary  treatment  undergo  full  biological  treat- 
ment. The  rotors  are  equipped  with  Bio-Net  plastic 
media  which  as  a  result  of  its  open  network  struc- 
ture and  the  corresponding  large  specific  surface 
area,  ensures  intensive  aeration  of  both  the  tank 
contents  and  the  biomass  attached  to  the  rotor. 
The  modular  engineering  design  and  the  fact  that 
the  process  technology  is  the  same  for  a  plant  of 
1 50  population  equivalents  as  that  for  20,000  popu- 
lation equivalents  means  that  the  major  problems 
confronting  authorities  and  other  responsible  orga- 
nizations can  be  solved  now,  i.e.  full  biological 
sewage  treatment  without  environmental  nuisance 
and  without  the  need  to  train  specialist  plant  oper- 
ating personnel.  (Alexander-PTT) 
W88-07056 


ANAEROBIC  WASTEWATER  TREATMENT 
WITH  THE  BIOTHANE  PROCESS, 

A.  J   M.  L.  Borghans,  W.  M.  A.  Van  Gils,  and  C. 
J.  Van  Schaijk. 

European  Water  and  Sewage,  Vol.  91,  No.  1091,  p 
27,  29,  January  1987.  1  fig,  3  tab,  3  ref. 

Descriptors:  'Biothane  reactors,  'Wastewater 
treatment,  'Anaerobic  conditions,  'Anaerobic  di- 
gestion, 'Chemical  oxygen  demand,  Pollution 
load,  Industrial  wastewater,  Effluents,  Sugar  indus- 
try, Load  distribution. 

In  1972  the  Centrale  Suiker  Maatschappij  (CSM) 
started  a  research  program  in  cooperation  with  a 
number  of  universities  in  the  Netherlands  in  order 
to  develop  an  anaerobic  wastewater  treatment 
process.  Their  mutual  efforts  resulted  in  the  devel- 
opment of  the  Biothane  Upflow  Anaerobic  Sludge 
Blanket  (UASB)  reactor.  All  installations  appear  to 


function  well;  at  COD  loads  of  10-30  kg/cu  m  day 
purification  efficiencies  of  70-98  per  cent,  based  on 
the  total  COD  and  85-98  per  cent,  based  on  dis- 
solved COD  are  obtained.  One  of  the  most  impor- 
tant aspects  of  the  Biothane  system  is  the  high 
sludge  concentration  in  the  reactor.  On  the  one 
hand  this  is  caused  by  a  good  gas/liquid/sludge 
separation  in  the  Biothane  settler  tank  and  on  the 
other  hand  by  the  formation  of  a  good  sedimenta- 
ble granulated  sludge.  Even  at  very  high  gas  pro- 
duction, a  loss  of  sludge  hardly  occurs.  It  can  be 
concluded  from  this  review  that  the  anaerobic 
treatment  of  wastewater  in  Biothane  reactors  has 
become  a  nature  technology.  Wastewaters  from 
the  sugar  industry  are  treated  at  loadings  rates  up 
to  30  kg/cu  m  with  more  than  80  per  cent  COD 
reduction.  The  system  has  shown  to  be  highly 
resistant  to  variations  in  loading  rate.  (Alexander- 
PTT) 
W88-07058 


REMOVAL  AND  RECOVERY  OF  HEAVY 
METALS  BY  ION  EXCHANGE  FIBER, 

Dept.   of  Chemical   Engineering,   Nagoya  Univ., 

Nagoya  464. 

M.  Goto,  and  S.  Goto. 

Journal     of     Chemical     Engineering     of    Japan 

JCEJAQ,  Vol.  20,  No.  5,  October  1987.  10  fig,  1 

tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Heavy 
metals,  'Ion  exchange,  'Isotherms,  'Adsorption, 
'Copper,  Breakthrough  curves,  Ions,  Metals. 

A  cation  exchange  fiber  and  chelating  fiber  were 
studied  for  use  in  removing  copper  ions  from 
water  and  wastewater.  Equilibrium  isotherms  were 
measured  for  both  fibers.  Adsorption  breakthrough 
and  desorption  curves  for  the  fixed  bed  of  fibers 
were  compared  with  those  for  conventional  spheri- 
cal resins.  Overall  volumetric  coefficients  were 
evaluated  from  the  breakthrough  curves  and  then 
the  contributions  of  respective  mass  transfer  proc- 
esses were  estimated.  Also,  pressure  drops  in  the 
fixed  bed  could  be  controlled  by  use  of  beds  with 
large  ratios  of  surface  to  volume.  (Author's  ab- 
stract) 
W88-07060 


OZONATION  OF  ORGANIC  REFRACTORY 
COMPOUNDS  IN  WATER  IN  COMBINATION 
WITH  UV  RADIATION, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07061 


BACTERIAL  LEACHING  OF  METALS  FROM 
DIGESTED  SEWAGE  SLUDGE, 

Universite  du  Quebec,  INRS-Eau,  C.  P.  7500,  2700 

rue     Einstein,     Sainte-Foy,     (Quebec),     Canada 

G1V4C7. 

R.  D.  Tyagi,  and  D.  Couillard. 

Process  Biochemistry  PRBCAP,  Vol.  22,  No.  4,  p 

1 14-1 17,  August  1987.  4  fig,  3  tab,  40  ref. 

Descriptors:  'Water  pollution  sources, 
'Wastewater  treatment,  'Bacterial  leaching,  'Acti- 
vated sludge  process.  'Heavy  metals,  'Anaerobic 
digestion,  'Culturing  techniques,  Zinc,  Copper, 
Lead,  Cadmium,  Leachates,  Metals,  Bacteria. 

Bacterial  leaching  of  heavy  metals  from  anaerobi- 
cally  digested  sludge  was  studied  in  batch  system 
using  mixed  culture  of  Thiobacillus  ferrooxidans 
and  Thiobacillus  thiooxidans.  The  leaching  was 
carried  out  in  five  litre  bioreactor  at  24  deg  C  and 
pH  4.0.  Mixed  culture  gave  better  solubilization 
rate  compared  to  that  for  single  culture.  The  maxi- 
mum metal  solubilization  observed  in  mixed  cul- 
ture for  Zn,  Cu,  Pb,  and  Cd  was  in  the  order  of 
96%,  75%,  55%,  and  50%  respectively  in  10  to  12 
days.  The  rate  of  solubilization  in  the  order  of  Cu 
>  Pb  >  Zn  >  Cd  was  observed.  The  recommend- 
ed level  of  Cu  in  sludge  (74%  removal)  was  ob- 
tained in  seven  days.  (Author's  abstract) 
W88-07062 
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PATHOGENIC  MICRO-ORGANISMS  AND 
HELMINTHS  IN  SEWAGE  PRODUCTS,  ARA- 
BIAN GULF,  COUNTRY  OF  BAHRAIN, 

Biological  Sciences,  Univ.  of  Wisconsin-Parkside, 

Box  No.  2000,  Kenosha,  WI  53151-2000. 

O.  M.  Amin. 

American   Journal   of  Public    Health    AJHEAA, 

Vol.  78,  No.  3,  p  314-315,  March  1988.  1  tab,  10 

ref. 

Descriptors:  'Wastewater  analysis,  'Platygel- 
minthes,  'Coliforms,  'Escherichia  coli,  'Poliovi- 
rus,  'Microorganisms,  'Pathogens,  'Bahrain, 
Wastewater  treatment,  Wastewater,  Feces,  Sludge, 
Public  health,  Viruses. 

Fecal  and  sludge  samples  from  the  Arabian  Gulf 
country  of  Bahrain  contained  poliomyelitis  and 
coxsackie  viruses,  coliform  bacteria,  Escherichia 
coli,  Salmonella  spp.,  Shigella  sonni,  fecal  strepto- 
cocci, Balantidium  coli,  Ascaris  lumbricoides  and 
Hymenolepis  nana  eggs,  and  Strongyloides  stercor- 
als. Sludge  produced  in  the  central  sewage  treat- 
ment plant  is  used  for  agricultural  purposes  and 
poses  a  threat  to  public  health.  Recommendations 
to  reduce  the  potential  health  hazards  are  made. 
(Author's  abstract) 
W88-07067 


FERMENTATION  OF  2-METHOXYETHANOL 
BY  ACETOBACTERIUM  MALICUM  SP.  NOV. 
AND  PELOBACTER  VENETIANUS, 

Konstanz  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologie. 

K.  Tanaka,  and  N.  Pfennig. 

Archives  of  Microbiology  AMICCU,  Vol.    149, 

No.  3,  January  1988.  3  fig,  3  tab,  19  ref. 

Descriptors:  'Acetobacterium,  'Wastewater  treat- 
ment, 'Biodegradation,  'Fermentation,  'Aerobic 
bacteria,  Culturing  techniques,  Organic  com- 
pounds, Microorganisms,  Microbiological  studies, 
Bacteria,  Temperature. 

Anaerobic  bacteria  degrading  2-methoxyethanol 
were  enriched  from  freshwater  sediments,  and 
three  strains  were  isolated  in  pure  culture.  Two  of 
them  were  Gram  positive  non-spore-forming  rods 
and  grew  strictly  anaerobically  by  acetogenic  fer- 
mentation. Optimal  growth  occurred  at  30  deg  C, 
initial  pH  7.5-8.0.  2-methoxyethanol  and  2-ethox- 
yethanol  were  fermented  to  acetate  and  corre- 
sponding alcohols.  Hydrogen  plus  carbon  dioxide, 
formate,  acetoin,  L-malate,  lactate,  pyruvate,  fruc- 
tose, and  methoxyl  groups  of  3,4,5-trimethoxyben- 
zoate  and  3,4,5-trimethoxycinnamate  were  fer- 
mented to  acetate.  1,2-Propanediol  was  fermented 
to  acetate,  propionate,  and  propanol.  Strain 
MuMEl  was  described  as  a  new  species,  Aceto- 
bacterium malicum.  It  had  a  DNA  base  composi- 
tion of  44.1  mole-percent  guanine  plus  cytosine. 
The  third  strain,  which  was  identified  as  Pelo- 
bacter  venetianus,  fermented  2-methoxyethanol  to 
methanol,  ethanol,  and  acetate.  (Author's  abstract) 
W88-07068 


RECYCLING  OF  THE  AQUATIC  WEED, 
WATER  HYACINTH,  AND  ANIMAL  WASTES 
IN  THE  REARING  OF  INDIAN  MAJOR 
CARPS, 

Central  Institute  of  Freshwater  Aquaculture 
(ICAR),  Kausalagang,  Via:  Bhubaneswar  751002, 
Orissa  (India). 

B.  K.  Mishra,  A.  K.  Sahu,  and  K.  C.  Pani. 
Aquaculture  AQCLAL,  Vol.  68,  No.   1,  p  59-64, 
January  1988.  2  tab,  19  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Barn  wastewater,  'Aquatic  weeds,  'Water  hya- 
cinth, 'Biogas  slurry,  'India,  'Animal  wastes,  'Re- 
cycling, 'Waste  recovery,  'Rearing  ponds,  'Carp, 
Fish,  Fish  ponds,  Wastewater  treatment. 

The  efficacy  of  recycling  cattle  wastes  and  the 
aquatic  weed,  water  hyacinth,  in  the  rearing  ponds 
for  Indian  major  carps  was  studied.  No  other  input 
was  provided.  It  was  observed  that  addition  of  the 
weed  alone  (treatment  A)  increased  fish  produc- 
tion by  about  52%  as  compared  to  the  control 
(treatment  D)  with  no  input.  A  combination  of 
cattleshed  washings  and  biogas  slurry  (treatment 


B)  increased  fish  production  by  about  126%  as 
compared  to  the  control.  A  combined  treatment 
with  biogas  slurry,  cattleshed  washings  and  water 
hyacinth  (treatment  C)  gave  the  maximum  produc- 
tion, about  170%  higher  than  the  control.  The 
average  gross/net  productions  obtained  after  one 
year  of  rearing  for  treatments  A,  B,  C  and  D  were 
945/794.8,  1409.5/1258.05,  1679/1526.1,  and  622/ 
494.45  kg/ha/yr,  respectively.  (Author's  abstract) 
W88-07119 


DDT  DEGRADATION  BY  BACTERIA  FROM 
ACTIVATED  SLUDGE, 

Department  of  Chemistry,  Lady  Irwin  College, 
University  of  Delhi,  Sikandra  Road,  New  Delhi- 
110  001,  India. 

K.  V.  Sharma,  and  J.  M.  Sadasivam. 
Environment  International  ENVIDV,  Vol.  13,  No. 
2,  p  183-190,  1987.  4  fig,  4  tab,  6  ref. 

Descriptors:  'Biodegradation,  'Biological 

wastewater  treatment,  'Mixed  liquor,  'Insecti- 
cides, 'Degradation,  'Bacteria,  Bacterial  isolates, 
'Activated  sludge,  'Microbial  degradation,  India, 
DDE,  DDD,  Degradation  products,  Chlorinated 
hydrocarbons. 

The  degradation  of  DDT  in  aqueous  phase  was 
studied  by  treating  it  with  microflora  present  in 
activated  sludge  developed  in  bench-scale  reactors 
and  in  vitro  by  incubating  it  with  mixed  liquor 
from  the  activated  sludge  and  with  the  bacteria 
obtained  after  enrichment  of  the  mixed  liquor  cul- 
ture through  repeated  transfers  with  increasing 
doses  of  DDT  in  standard  inorganic  medium.  Sev- 
eral strains  of  bacterial  isolates  as  well  as  mixed 
culture  were  able  to  degrade  DDT  with  hardly 
any  formation  of  the  stable  metabolites  DDD  or 
DDE.  The  activated  sludge  degraded  DDT  (1  to 
55  mg/L)  almost  completely  within  23  h,  as  only 
some  of  the  effluent  samples  contained  DDTs  up 
to  0.03  mg/L.  The  bacteria  belonged  to  the  genera 
Bacillus,  Micrococcus,  Pseudomonas,  and  Flavo- 
bacterium.  The  mixed  liquor  and  individual  bacte- 
ria, when  incubated  with  DDT  in  a  mineral 
medium  for  42  days  under  static  culture  conditions 
brought  about  50%  to  74%  and  44%  to  69% 
degradation  of  DDT,  respectively.  Under  shaked 
conditions,  these  bacteria,  when  incubated  up  to  1 
month  with  50,200  and  500  mg/L  DDT,  showed 
5.3%  to  76.6%  degradation  of  DDT,  respectively. 
Traces  of  DDE  and  DDD  were  detected  in  a  few 
samples.  The  microorganisms  could  utilize  DDT  as 
a  source  of  carbon  and  hence  can  be  used  for 
biotreatment  of  DDT.  (Author's  abstract) 
W88-07127 


PROBLEMS  WITH  THE  PARAMETRIC  AD- 
JUSTMENT OF  GROWTH  MODELS  IN  BIO- 
LOGICAL TREATMENT  (PROBLEMES  DE  LT- 
DENTIFICATION  PARAMETRIQUE  DES  MO- 
DELESDE  CROISSANCE  EN  TRAITEMENT 
BIOLOGIQUE), 

Ecole  Nationale  des  Ingenieurs  de  Tunis  (Tunisia). 
H.  Sayeb,  B.  Capdeville,  M.  Roustan,  and  H. 
Roques. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  6,  p  307-316,  June  1987.  1  fig,  10  tab,  10 
ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Microbial  growth,  'Wastewater  treatment  proc- 
ess, 'Parameter  adjustment,  'Wastewater  treat- 
ment, 'Model  studies,  Growth  models,  Mathemati- 
cal models. 

The  parametric  adjustment  of  the  growth  models 
in  biological  treatment  is  an  important  step  for  the 
modeling  of  the  wastewater  treatment  process. 
Two  methods  of  adjustment  have  been  used 
(Hooke  and  Jeeves;  Newton-Gauss)  to  estimate  the 
parameters  of  five  growth  models.  It  should  be 
noted  that  the  good  adjustment  of  these  parameters 
does  not  imply  the  validity  of  the  model.  It  is 
essential  to  determine  the  experimental  domain  uti- 
lized to  identify  these  parameters.  (Author's  ab- 
stract) 
W88-07136 


ANAEROBIC  PRETREATMENT  OF  CONCEN- 
TRATED PHARMACEUTICAL  WASTES, 


Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

S.  Shafai,  and  J.  A.  Oleszkiewicz. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  8,  No.  7,  p  327-338,  July  1987.  6  fig,  1  tab,  18 
ref. 

Descriptors:  'Wastewater,  'Pharmaceutical 
wastes,  'Pretreatment  of  wastewater,  'Ammonifi- 
cation,  'Anaerobic  reactors,  Raw  wastewater, 
Ammonia  Nitrogen,  Total  Dissolved  Solids,  Or- 
ganic Carbon,  Bioassay,  Continuous  flow,  Chemi- 
cal Oxygen  Demand. 

A  study  was  conducted  to  investigate  the  anaero- 
bic ammonification  of  wastewater  from  an  estro- 
gen extracting  pharmaceutical  plant.  The 
wastewater  was  very  high  in  Total  Dissolved 
Solids  (TDS),  nitrogen  (TKN)  and  organic  Carbon 
(TOC).  Both  flow-through  and  batch  anaerobic 
reactors  were  used.  TDS  concentrations  over  17  g 
L  in  the  flow-through  reactors  and  in  excess  of  10 
g  L  in  the  batch  reactors  were  found  to  be  inhibito- 
ry to  both  ammonification  and  methanogenesis. 
(Author's  abstract) 
W88-07138 


CAD  COMPARISONS  FOR  WASTEWATER 
TREATMENT  FACILITIES, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
D.  B.  Getty,  A.  D.  Koussis,  and  F.  L.  Parker. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  9,  p  405-418,  September  1987.  1  fig,  2 
tab,  9  ref.  EPA  Grant  Subcontract  7821-X04. 

Descriptors:  'Computer  aided  design,  'Model 
studies,  'Computer  programs,  Estimating  equa- 
tions, 'Wastewater  treatment,  'United  States,  Pri- 
mary clarification,  Secondary  clarification,  Aero- 
bic digestion,  Vacuum  filtration,  Incineration, 
Sludge  hauling,  Landfills,  Activated  sludge,  Trick- 
ling filtration,   Drying  beds,   Gravity  thickening. 

A  comparison  was  made  between  two  computer 
aided  design  (CAD)  models  for  wastewater  treat- 
ment facilities,  CAPDET  and  EXEC/OP,  which 
are  widely  used  in  the  United  States.  The  purpose 
of  both  programs  is  to  optimize  preliminary  de- 
signs and  to  determine  costs  for  municipal 
wastewater  treatment  plants.  However,  the  size, 
capabilities  and  computational  procedures  are 
vastly  different.  CAPDET  is  a  much  larger  pro- 
gram than  EXEC/OP,  provides  a  larger  selection 
of  unit  operations  and  has  a  more  refined  costing 
scheme.  CAPDET  was  found  to  be  user-friendlier 
once  installed  on  a  mainframe  computer  system. 
Testing  of  their  operational  and  design  capabilities 
against  a  consultant's  designs  has  shown  that,  de- 
spite their  flaws,  both  programs  fulfill  their  intend- 
ed purpose  satisfactorily.  (Author's  abstract) 
W88-07143 


BENEFITS  OF  USING  SELECTIVE  INHIBI- 
TION TO  REMOVE  NITROGEN  FROM 
HIGHLY  NITROGENOUS  WASTES, 

NovaTec     Consultants     Inc.,     Vancouver,     B.C., 

Canada. 

O.  Turk,  and  D.  S.  Mavinic. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  9,  p  419-426,  September  1987.  3  fig,  1 

tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Nitrites, 
'Nitrates,  'Economic  aspects,  'Selective  inhibi- 
tion, 'Volatile  suspended  solids,  Nitrification,  Den- 
itnfication,  Chemical  Oxygen  Demand,  Continu- 
ous flow,  Activated  sludge,  Cost. 

A  research  program  was  conducted  to  demonstrate 
the  feasibilty  of  using  selective  inhibition  as  a 
means  of  achieving  cost  reductions  in  the  removal 
of  nitrogen  from  wastewater  (by  means  of  biologi- 
cal nitrification/denitrification).  Continuous-flow, 
activated  sludge  systems  and  a  batch  test  showed 
that  nitrite  reduction  rates  were  63%  higher  than 
nitrate  reduction  rates;  COD  consumption  rates 
were  40%  lower  for  nitrite  reduction  than  for 
nitrate  reduction;  and  biomass  production  up  to 
300%  lower  with  the  reduction  of  nitrite  than  with 
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nitrate.  Nitrite  build-up  was  achieved  by  selective- 
ly inhibiting  the  nitrite  oxidation  step.  Nitrite  levels 
as  high  as  1 15  mg  N02(-)/l  caused  no  inhibition  to 
the  biological  system.  The  findings  call  for  a  reas- 
sessment of  the  traditional  approach  to  wastewater 
treatment  of  highly  nitrogenous  wastes.  (Miller- 
PTT) 
W88-07144 


NICKEL  ACCUMULATION  BY  BACTERIA, 

Department  d'Enginyeria  Quimica  i   Bioquimica, 
Facultat  de  Quimiques,  Universitat  de  Barcelona, 
Placa  Imperial  Tarraco,  1,  43005  Tarragona,  Spain. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07152 


CHEMICALLY  ASSISTED  PHOSPHOROUS 
PRECIPITATION:  EFFECTS  ON  ANAEROBIC 
DIGESTION  AND  'AERCON'  SLUDGE  THICK- 
ENING, 

Civil  Engineering  Department,  Imperial  College, 

London,  SW7  2BU,  U.K. 

P.  W.  W.  Kirk,  M.  Hunter,  J.  N.  Lester,  and  R. 

Perry. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  11,  p  545-554,  November  1987.  4  tab, 

25  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Sludge  thickening,  'Coagulant  sludges, 
'Alum  sludge,  'Chemical  precipitation,  Phospho- 
rus removal,  Phosphorus,  Sedimentation,  Alumi- 
num sulfate,  Ferric  chloride,  United  Kingdom. 

Removal  of  phosphorus  by  chemically  assisted  pri- 
mary sedimentation  was  assessed  and  its  effects  on 
anaerobic  digestion  and  Aercon  consolidation 
were  examined.  Phosphorus  removals  in  excess  of 
96  and  99%  were  evident  with  the  addition  of 
aluminum  sulfate  and  ferric  chloride  coagulants, 
respectively.  Further  improvement  of  phosphorus 
removal  was  minimal  with  the  application  of  a 
polymeric  flocculation  aid  in  combination  with 
ferric  chloride  only.  No  adverse  effects  on  amena- 
bility to  anaerobic  digestion  were  observed  for 
coagulant  sludges.  Subsequently,  'Aercon'  treat- 
ment was  able  to  thicken  ferric  chloride  and  alumi- 
num sulfate  sludges  satisfactorily,  thereby  proving 
'Aercon'  applicable  in  such  situations.  (Author's 
abstract) 
W88-07154 


RBC  CHARACTERISTICS  FOR  NEJAYOTE 
AEROBIC  TREATMENT, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Facultad  de  Quimica. 

R.  P.  Brenes,  and  C.  D.  Bazua. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.  11,  p  579-588,  November  1987.  4  fig,  3 

tab,  14  ref 

Descriptors:  'Wastewater  treatment,  'Aerobic 
treatment,  'Food-processing  wastes,  'Biological 
wastewater  treatment,  'Rotating  biological  contac- 
tor, Effluents,  Organic  compounds,  Chemical 
oxygen  demand,  'Microorganisms,  'Nejayote, 
Corn,  Maize. 

Corn  processing  effluents,  known  as  nejayote, 
were  aerobically  treated  in  a  lab  scale  rotating 
biological  contactor.  Effluent  organic  compounds 
removal  was  monitored  as  chemical  oxygen 
demand  and  reducing  sugars.  Results  showed  se- 
lective elimination  of  organic  compounds  along  the 
cascade  by  microorganisms,  corroborating  previ- 
ous hypothesis  on  staged  removal  of  maize  wastes 
pollutants  by  adapted  biocommunities.  (Author's 
abstract) 
W88-07156 


PHOSPHATE  REMOVAL  BY  COLUMN 
PACKED  BLAST  FURNACE  SLAG:  I.  FUNDA- 
MENTAL RESEARCH  BY  SYNTHETIC 
WASTEWATER, 

Department  of  Environmental  Science,  Faculty  of 
Engineering  and  Laboratory  of  Marine  Biochemis- 
try, Faculty  of  Applied  Biological  Science,  Hiro- 
shima University,  Higashi-Hiroshima  City,  724 
JAPAN. 


H.  Sunahara,  W.  M.  Xie,  and  M.  Kayama. 
Environmental    Technology     Letters    ETLEDB, 
Vol.  8,  No.  11,  p  589-598,  November  1987.  7  fig,  3 
tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Synthetic  wastewater,  'Phosphate  remov- 
al, 'Blast  furnace  slag,  Decarbonation,  Secondary 
effluent. 

The  removal  of  phosphate  ion  from  secondary 
effluents  using  a  contact  filtration  process  was 
investigated.  A  synthetic  wastewater  prepared  by 
using  K2S04,  NaHC03,  CaC12,  and  KH2P04 
without  COD  and  BOD  components,  and  without 
suspended  solids  or  total  nitrogen  was  passed 
through  a  column  packed  with  blast  furnace  slag. 
The  wastewater  was  made  to  approximate  the  sec- 
ondary effluent  from  an  activated  sludge  process. 
Decarbonation  was  necessary  before  phosphate  re- 
moval and  was  accomplished  by  C02-stripping  at 
pH  3.9-4.5.  The  decarbonated  wastewater  was  fed 
to  the  slag  column  by  upflow.  The  highest  phos- 
phate removal  was  achieved  under  the  following 
conditions:  Ca(-)  concentration  80  mg/1;  total  car- 
bonate <  15  mg/1  as  C02;  pH  at  7-9;  and  retention 
time  >  24  min.  (See  also  W88-07158)  (Miller-PTT) 
W88-07157 


PHOSPHATE  REMOVAL  BY  COLUMN 
PACKED  BLAST  FURNACE  SLAG:  II.  PRACTI- 
CAL APPLICATION  OF  SECONDARY  EFFLU- 
ENT, 

Department  of  Environmental  Science,  Faculty  of 
engineering,  Hiroshima  University,  Higashi-Hiro- 
shima City,  724  JAPAN. 
W.  M.  Xie,  X.  C.  Zhang,  T.  Kitaide,  and  H. 
Sunahara. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  11,  p  599-608,  November  1987.  8  fig,  5 
tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Secondary  wastewater  treatment,  'Phos- 
phate removal,  Calcium  ion,  Decarbonation. 

Phosphate  removal  by  a  blast  furnace  slag-packed 
column  was  applied  to  a  a  secondary  effluent  from 
an  activated  sludge  sewage  treatment  facility.  The 
necessary  calcium  ion  for  phosphate  removal  was 
supplied  by  using  a  calcium  feeder  column  packed 
with  converter  slag.  The  concentration  of  calcium 
ion  and  pH  were  adjusted  at  90  mgl-1  and  pH  7-9. 
The  secondary  effluent  was  decarbonated  by  the 
contact  C02-stripping  method  to  <15  mg/1  as 
C02.  The  Ca(-)  concentration  in  the  slag  column 
was  automatically  controlled  using  a  Ca  ion  selec- 
tive electrode  and  an  ion  strength  adjusting  solu- 
tion of  2.2  M  NaCl.  The  regeneration  of  the  blast 
furnace  slag  was  investigated  by  two  methods: 
back  washing  using  the  treated  water  and  standstill 
by  halting  the  influent.  Although  the  standstill 
method  was  more  effective,  it  was  too  time  con- 
suming to  be  practical.  (See  also  W88-07157)  (Au- 
thor's abstract) 
W88-07158 


REVERSIBLE  AND  IRREVERSIBLE  INHIBI- 
TION OF  METABOLIC  ACTIVITY  IN  BIO- 
LOGICAL PHOSPHORUS  REMOVAL  SYS- 
TEMS, 

Santa  Clara  Univ.,  CA.  Dept.  of  Civil  Engineering. 
S.  C.  Chiesa,  J.  A.  Postiglione,  and  S.  R.  Linne. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  12,  p  609-618,  December  1987.  1  fig,  3 
tab,  32  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Anaerobic  conditions,  'Phosphorus  re- 
moval, 'Biological  wastewater  treatment,  'Inhibi- 
tors, Copper,  Cyanide,  Phenols. 

Biological  phosphorus  removal  was  inhibited  to 
varying  degrees  by  short-term  exposure  to  copper, 
cyanide  and  phenol.  Anaerobic  phosphorus  release 
was  either  unaffected  or  stimulated  in  the  presence 
of  inhibitory  agents.  Both  copper  and  cyanide  se- 
verely inhibited  aerobic  phosphorus  uptake.  Inhibi- 
tory metabolic  effects  associated  with  cyanide 
could  be  reversed  by  removing  the  compound 
from  solution.  Copper-induced  inhibition  could  not 


be  reversed  by  simple  washing,  even  after  pro- 
longed aeration.  Short-term  exposure  to  phenol,  at 
concentrations  up  to  150  mg/1,  had  relatively  little 
effect  on  the  phosphorus  accumulating  cultures. 
(Author's  abstract) 
W88-07159 


ACCLIMATION  OF  ANAEROBIC  FLUIDISED 
BEDS  TO  TWO  PHARMACEUTICAL  WASTES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
S.  M.  Stronach,  T.  Rudd,  and  J.  N.  Lester. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  12,  p  673-687,  December  1987.  8  fig,  3 
tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Acclimatization,  'Organic 
wastes,  'Pharmaceutical  wasteswater,  'Industrial 
wasteswater,  Methanogenesis,  Chemical  oxygen 
demand,  Propanol,  Dimethyl  formamide,  England, 
Fluidized  bed  process. 

The  acclimation  of  anaerobic  fluidized  beds  to  two 
pharmaceutical  wastes  gradually  introduced  with 
the  influent  feed  was  examined.  Feed  was  applied 
at  a  COD  concentration  of  2500  mg/1,  at  an  organ- 
ic loading  rate  of  4.5  kg  COD/cu  m  and  with  a 
hydraulic  retention  time  (HRT)  of  0.53  d,  and 
operation  continued  until  the  feed  comprised  100% 
industrial  waste.  Final  COD  removals  reached 
54%  and  45%  for  the  propanol  (A)  and  the  di- 
methylformamide  (B)  containing  wastes,  respec- 
tively. Analytical  results  suggested  that  waste  A 
was  nutrient  limited  and  caused  inhibition  of  meth- 
anogenesis, whereas  waste  B  appeared  to  contain  a 
non-biodegradable  or  toxic  fraction  which  did  not 
inhibit  methanogenesis  but  caused  a  reduction  in 
COD  removal  and  erratic  volatile  acids  produc- 
tion. (Author's  abstract) 
W88-07161 


MODELING  NUTRIENT  BEHAVIOR  IN  WET- 
LANDS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

R.  H.  Kadlec,  and  D.  E.  Hammer. 

Ecological  Modelling  ECMODT,  Vol.  40,  No.  1,  p 

37-66,  January  1988.  9  fig,  4  tab,  23  ref. 

Descriptors:  'Mathematical  models,  'Cycling  nu- 
trients, 'Wetlands,  'Wastewater  treatment, 
•Wastewater  irrigation,  Hydrologic  models,  Simu- 
lation analysis,  Computer  models,  Differential 
equations,  Finite  difference  methods,  Wastewater 
facilities,  Biomass,  Plant  growth,  Litter,  Soil  gene- 
sis, Surface  water,  Overland  flow,  Interstitial 
water,  Solutes,  Phosphorus,  Nitrogen,  Chlorides, 
Michigan. 

A  simple  mathematical  model  was  developed 
which  permits  dynamic  simulation  of  wetland  hy- 
drology and  of  nutrient-driven  interactions  be- 
tween wastewater  and  the  wetland  ecosystem. 
Spatial  variations  due  to  surface  water  flow  are 
described,  and  material  balance  calculations  car- 
ried out  for  phosphorus,  nitrogen,  and  chloride.  A 
hydrology  model,  described  elsewhere,  predicts 
overland  flow.  Ecosystem  phenomena  are  repre- 
sented, using  a  one-dimensional  spatially  distribut- 
ed compartmental  model.  Compartments  repre- 
senting active  parts  of  the  ecosystem  include  soil, 
surface  water,  interstitial  soil  water,  and  various 
types  of  live  biomass,  standing  dead,  and  litter. 
Solutions  to  the  partial  differential  equations  which 
comprise  these  spatial  models  are  demonstrated 
using  finite-difference  methods.  Computer  simula- 
tions were  compared  with  operating  data  from  the 
Porter  Ranch  wastewater  treatment  facility  at 
Houghton  Lake,  Michigan.  They  accurately  pre- 
dicted solute  concentrations  in  surface  water,  bio- 
mass growth  patterns,  changes  in  the  litter  pool, 
and  soil  accretion  rates.  (Author's  abstract) 
W88-07164 


SELECTION  OF  MEMBRANES  FOR  TREAT- 
MENT OF  BLEACHING  EFFLUENTS, 

Alfa-Laval  Separation  AB,  Filtration  Technology, 
P.O.  Box  500,  S-147  00  Tumba,  Sweden. 
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P.  Zadorecki. 

Desalination  DSLNAH,  Vol.  62,  p  137-147,  May 

1987.  8  fig,  3  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  *Membrane 
processes,  'Reverse  osmosis,  'Ultrafiltration, 
'Bleaching  wastes,  'Pulp  and  paper  industry, 
'Kraft  mills,  Effluents,  Bacterial  degradation,  Po- 
lysulfone   membrane,   Chemical   oxygen   demand. 

Ultrafiltration  is  used  for  decoloration  and  reduc- 
tion of  the  high-molecular  weight  lignin  content  in 
effluents  from  the  alkali-extraction  stage  of  a  con- 
ventional kraft  pulp  mill  bleaching.  However,  this 
classical  ultrafiltration  does  not  reduce  the  amount 
of  the  most  toxic  low-molecular  weight  chlorinat- 
ed phenols.  A  joint  research  program  is  described 
that  aims  at  total  purification  of  effluents  from  a 
bleach  plant  by  means  of  a  membrane  process 
integrated  with  a  bacterial  degradation.  Both  re- 
verse osmosis  (RO)  membranes  and  several  differ- 
ent ultrafiltration  (UF)  membranes  were  evaluated 
in  various  operating  conditions.  Reduction  of 
COD  was  only  slightly  higher  when  RO  mem- 
branes were  used,  compared  with  the  UF  mem- 
branes. The  different  UF  membranes  performed 
differently  under  various  conditions.  The  best  re- 
sults regarding  rejection  and  flux  were  obtained 
with  a  UF  polysulfone  membrane  with  finger 
structure,  operating  at  high  pressure.  (Author's 
abstract) 
W88-07217 


APPLICATION  OF  MEMBRANES  IN  ENVI- 
RONMENTAL PROTECTION, 

Institute  of  Environmental  Chemistry,  Chinese 
Academy  of  Science,  P.O.  Box  934,  Beijing,  China. 
T.-H.  Liu. 

Desalination  DSLNAH,  Vol.  62,  p  149-164,  May 
1987.  9  fig,  6  tab,  16  ref. 

Descriptors:  'Wastewater  treatment,  'Ultrafiltra- 
tion, 'Membrane  processes,  'Reverse  osmosis,  En- 
vironmental protection,  Process  water,  Oil  waste, 
Dyes,  Textiles. 

In  the  last  decade,  research  at  the  Institute  of 
Environmental  Chemistry  has  focused  on  four 
main  areas:  (1)  Research  into  and  preparation  of 
membranes  from  polysulfone,  polyvinylidene  fluo- 
ride, sulfonated  polysulfone,  and  a  polyether  sul- 
fone  with  a  phenolphthalein  lateral  group;  (2)  The 
development  of  methods  and  apparatus  for  mem- 
brane research;  (3)  The  design  of  ultrafiltration 
(UF)  membrane  modules  and  systems;  (4)  And 
applications  of  UF.  In  this  paper,  work  on  reverse 
osmosis  and  ultrafiltration  membranes  and  their 
applications  in  environmental  protection  and  treat- 
ment of  process  waters  is  summarized.  Applica- 
tions of  UF  that  are  described  briefly  are:  recovery 
of  color  film  developing  solution;  reclamation  of 
textile  oil  (spin  finishes);  dye  reclamation  in  the 
printing  and  dyeing  industry;  and  treatment  of 
crude  oil  wastewater.  (Author's  abstract) 
W88-07218 


DEVELOPMENT  OF  POLYSULFONAMIDE 
MEMBRANE  AND  ITS  APPLICATION  IN 
TREATING  CHROMIUM  PLATING 

WASTEWATER, 

The  Beijing  Municipal  Research  Institute  of  Envi- 
ronmental Protection,  Fu  Wai  Avenue,  Beijing, 
China. 

G.  Liu,  and  J.  Wu. 

Desalination  DSLNAH,  Vol.  62,  p  239-249,  May 
1987.  8  fig,  8  tab. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Wastewater  treatment,  'Wastewater  facili- 
ties, Chromium  plating  wastewater,  Polysulfona- 
mide  membrane,  Process  water. 

This  paper  presents  the  method  of  preparation  of 
polysulfonamide  (PSA)  membranes  and  discusses 
their  properties.  Because  of  its  acid-resistance,  oxi- 
dation-resistance and  heat-resistance,  PSA  mem- 
brane is  highly  suitable  for  reverse  osmosis  (RO) 
units.  It  is  made  of  home-made  material  which  is 
cheap  to  produce,  and  as  the  casting  technology  is 
simple,  it  should  be  easy  to  commercialize.  When 
the  PSA  membrane  RO  unit  is  used  in  treating 


chromium  plating  wastewater,  it  offers  the  follow- 
ing advantages:  it  has  a  high  recovery  rate,  takes 
up  little  space,  is  straightforward  to  operate  and 
leaves  no  sediment.  However,  the  water  flux  of  the 
membrane  can  be  improved  and  its  compressibility 
can  be  reduced  still  further.  PSA  membranes  are 
suitable  for  treating  electroplating  wastewater  over 
a  wide  pH  range.  (Brock-PTT) 
W88-07219 


INFLUENCE  OF  DIFFERENT  TYPES  OF 
METAL  COMPLEX  ON  THE  TRANSITIVITY 
OF  REVERSE  OSMOSIS  MEMBRANES, 

Department  of  Chemical  Engineering  and  Envi- 
ronmental Engineering,  Laboratory  for  Environ- 
mental Protection  Research,  Beijing  Polytechnic 
University,  Beijing,  China. 
A.-L.  Ling,  Y.-Y.  Gao,  and  Z.-Z.  Wang. 
Desalination  DSLNAH,  Vol.  62,  p  377-394,  May 
1987.  3  fig,  13  tab,  3  ref. 

Descriptors:  'Membrane  processes,  'Reverse  os- 
mosis, 'Wastewater  treatment,  Plating  baths,  Metal 
complexes,  Transitivity,  Polysulfonamide,  Cellu- 
lose acetate,  Process  water,  Salts,  Enzymes,  Osotic 
pressure. 

The  influence  of  various  types  of  complexes  in 
plating  baths  (salts  of  cyanogen  complexes,  amines, 
organic  salt,  organic  polyphosphatase,  etc.)  on  the 
transitivity  of  polysulfonamide  and  cellulose  ace- 
tate reverse  osmosis  membranes  was  studied.  That 
the  presence  of  a  complex  in  the  plating  bath 
causes  the  osmotic  pressure  of  the  solution  and 
consequently  the  water  flux  of  the  membrane  to 
change.  Because  the  stability,  concentration  and 
volume  of  complex  ions  are  different  for  various 
types  of  complexes,  the  transitivity  of  the  mem- 
brane also  differs.  The  greater  the  stability,  volume 
and  concentration  of  complex  ions  and  the  more 
different  kinds  of  ions  in  the  plating  bath,  the  lower 
the  conductimetric  rejection  and  water  flux.  It  is 
difficult  to  treat  such  rinse  water  using  only  re- 
verse osmosis  technology;  for  effective  treatment, 
reverse  osmosis  needs  to  be  combined  with  some 
other  process.  Only  when  the  reduction  in  transi- 
tivity is  small  may  rinse  water  be  treated  by  re- 
verse osmosis  alone.  (Author's  abstract) 
W88-07220 


SIGNIFICANCE  OF  COLOUR  CHANGES  IN 
SOME  REVERSE  OSMOSIS  PERMEATORS, 

N.  R.  G.  Walton. 

Desalination  DSLNAH,  Vol.  68,  No.  1,  p  29-33, 

January  198&. 

Descriptors:  'Reverse  osmosis,  'Membrane  proc- 
esses, 'Light,  Color,  'Plastics,  'Fouling,  Biologi- 
cal growth,  Wastewater  facilities,  Microorganisms, 
Light  quality. 

The  apparent  irrelevance  of  color  to  reverse  osmo- 
sis permeators  is  discussed  in  the  light  of  accumu- 
lating evidence  for  the  need  to  prevent  light  trans- 
lucency  in  water-retaining  vessels  to  minimize  bio- 
logical growth.  Light  promotes  external  (UV) 
attack  on  all  plastic  materials,  and  stimulates  inter- 
nal growth  of  micro-organisms.  Both  of  these 
processes  can  lead  to  color-changes  in  translucent 
fiber-reinforced  plastic  (FRP)  resins;  DuPont  B-9 
and  other  translucent  FRP  shells  are  susceptible  to 
both  of  these  processes,  which  cause  slight  color 
changes  to  the  external  shell  appearance,  although 
promotion  of  biological  growth  is  the  most  serious 
from  an  operational  point  of  view.  The  internal 
FRP  shell  surface,  on  a  microscopic  scale,  is  quite 
rough,  and  provides  an  ideal  substrate  for  initial 
colonization  and  growth  of  microorganisms.  This 
paper  identifies  light  as  a  proven  biological  stimu- 
lant and  recommends  that  it  be  totally  eliminated 
from  RO  plants  by  painting  and/or  replacement  of 
all  translucent  parts.  Even  pin-pricks  of  light  have 
been  found  to  cause  considerable  algal  growth  in 
filters  at  some  distance  (several  feet)  from  the  light 
source.  Translucent  end-plugs  in  both  new  and 
stored  permeators  from  any  manufacturer  of  any 
permeators  should  be  replaced  by  opaque  plugs. 
Artificial  fluorescent  light  sources  (inside  build- 
ings) appear  to  be  more  efficient  at  promoting 
biological  growth  than  indirect  (shaded)  sunlight. 
Ultimately,  the  best  remedy  must  be  to  include  a 


suitable  dark  colored  pigment  into  the  resin  during 
the  manufacture  of  FRP  pipes,  tanks,  shells,  etc., 
since  the  cost  of  such  a  simple  addition  is  negligi- 
ble compared  with  the  cost  and  effort  involved  in 
internal  cleaning  and  external  painting  FRP  com- 
ponents once  they  are  installed  on  site.  The  total 
exclusion  of  light  should  be  seen  as  an  important 
design  parameter  for  any  new  RO  plant.  The 
recent  practice  of  using  locally  manufactured  FRP 
shells  for  on-site  permeator  assembly  requires  more 
stringent  specifications  to  eliminate  translucency. 
(Brock-PTT) 
W88-07221 


TREATMENT  OF  URANIUM  CONTAINING 
EFFLUENTS  WITH  REVERSE  OSMOSIS 
PROCESS, 

Department    of  Materials    Engineering,    National 
Cheng  Kung  University,  Tainan,  Taiwan. 
K.  L.  Lin,  M.  L.  Chu,  and  M.  C.  Shieh. 
Desalination  DSLNAH,  Vol.  61,  No.  2,  p  125-136, 
September  1987.  7  fig,  3  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Uranium, 
'Waste  recovery,  'Effluents,  'Reverse  osmosis, 
Industrial  wastewater,  Separation  techniques, 
Membrane  processes,  Nitrates,  Ammonium. 

Modest  energy  consumption  is  one  of  the  main 
advantages  of  the  membrane  separation  process 
over  many  other  conventional  separation  process- 
es. Reverse  osmosis  (RO)  has  become  one  of  the 
most  important  membrane  processes  in  industrial 
applications.  The  present  work  reports  on  an  RO 
study  on  the  rejection  of  uranium  and  coexisting 
species,  such  as  nitrate  and  ammonium  from  urani- 
um conversion  process  effluents.  The  uranium  in 
effluents  with  concentrations  ranging  from  a  few 
micrograms/ml  to  3780  micrograms/ml,  at  pH  2.0 
to  pH  10.0,  has  been  successfully  rejected  with 
continuous-feedback  RO.  The  rejection  rates  for 
uranium,  increasing  with  increasing  operating  pres- 
sure and  feed  concentration,  are  97-99.5%.  It  is 
possible  to  concentrate  the  rejected  uranium 
streams  with  continuous  feedback  operation.  The 
concentration  of  the  uranium  in  the  permeate 
water  is  as  low  as  <  0.1  microgram/ml  (for  a  few 
micrograms/ml  feed)  to  4  micrograms/ml  (for 
3780  micrograms/ml  feed).  The  rejection  rates  of 
the  coexisting  nitrate  are  96-99.5%,  whereas  the 
rejection  rate  for  ammonium  is  <  50%  at  low  feed 
concentration  and  >  96%  at  high  feed  concentra- 
tion. (Author's  abstract) 
W88-07227 


DESALINATION  OF  AGRICULTURAL  DRAIN- 
AGE RETURN  WATER:  I.  OPERATIONAL  EX- 
PERIENCES WITH  CONVENTIONAL  AND 
NONCONVENTIONAL  PRETREATMENT 

METHODS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
A.  C.  Molseed,  J.  R.  Hunt,  and  M.  W.  Cowin. 
Desalination  DSLNAH,  Vol.  61,  No.  2,  p  249-262, 
September  1987.  7  fig,  2  tab,  10  ref. 

Descriptors:  'Drainage  water,  'Return  water, 
'Agricultural  runoff,  'Pretreatment  of  water,  'Re- 
verse osmosis,  Particulate  matter,  Filtration,  Floc- 
culation,  Ponds,  Clarification,  Gravity  filters,  Ion 
exchange,  Turbidity,  Suspended  solids,  Particle 
size,  California. 

The  State  of  California  Department  of  Water  Re- 
sources is  currently  operating  a  demonstration  re- 
verse osmosis  facility  at  Los  Banos,  California, 
which  is  treating  agricultural  drainage  water.  The 
pretreatment  system  at  this  plant  at  the  time  of  this 
study  consisted  of  marsh  ponds  and  an  upflow 
reactor  clarifier  which  were  operated  in  parallel, 
followed  by  gravity  filtration,  ion  exchange,  and 
cartridge  filters.  This  system  was  monitored  using 
conventional  turbidity  and  silt  density  index  meas- 
urements. Since  neither  of  these  parameters  pro- 
vides an  adequate  characterization  of  suspended 
particles,  the  techniques  were  supplemented  with 
measurements  of  direct  particle  size  distributions 
throughout  the  pretreatment  system.  During  the 
summer  and  fall  of  1985,  the  Demonstration  Facili- 
ty successfully  removed  particles  from  drainage 
waters.   The   reactor  clarifier,   operating  at   alum 
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doses  of  50-75  mg/l  and  cationic  polymer  doses  of 
4  mg/l,  was  able  lo  consistently  lower  drainage 
water  turbidities  from  the  1-10  NTU  range  down 
to  1.0  NTU  and  could  dampen  out  fluctuations  in 
turbidities  observed  in  drainage  waters  during  high 
winds.  Filtered  reactor  clarifier  effluent  was  typi- 
cally 0.1  NTU  and  its  silt  density  index  was  usually 
below  5.0.  Particle  size  distribution  data  confirmed 
that  micrometer  and  larger-sized  particles  were 
effectively  removed.  (See  also  W88-07230)  (Au- 
thor's abstract) 
W88-07229 


DESALINATION  OF  AGRICULTURAL  DRAIN- 
AGE RETURN  WATER:  II.  ANALYSIS  OF  THE 
PERFORMANCE  OF  A  13,000  GDP  RO  UNIT, 

California  Univ.,  Berkeley.  Dept.  of  Sanitary  and 
Environmental  Engineering. 
B.  J.  Marinas,  and  R.  E.  Selleck. 
Desalination  DSLNAH,  Vol.  61,  No.  2,  p  263-274, 
September  1987.  3  fig,  4  tab,  7  ref,  append.  Califor- 
nia Department  of  Water  Resources  Agreement  B- 
55037  Task  Order  85-1. 

Descriptors:  'Water  treatment,  'Reverse  osmosis, 
'Hyperfiltration,  'Desalination,  'Selenium,  'Ni- 
trates, 'Return  water,  'Agricultural  runoff, 
•Drainage  water,  'Fouling,  Water  treatment  facili- 
ties, Water  reuse,  Membrane  processes,  Scaling, 
Water  pressure,  Temperature,  Hydrogen  ion  con- 
centration, Hardness,  Conductivity,  Water  flow, 
Calcium,  Dissolved  solids,  Sodium,  Sulfates, 
Chlorides,  Nitrates,  Alkalinity,  Boron,  California, 
Field  tests. 

The  reverse  osmosis  (RO)  system  of  the  Los  Banos 
Desalting  Demonstration  Facility  was  designed  to 
treat  1440  cu  m/d  (380,000  gpd)  of  water  from  the 
San  Luis  Drain  at  an  85  to  92%  product  water 
recovery.  In  order  to  ascertain  whether  fouling 
and  scaling  will  occur,  a  relatively  small-scale  low- 
pressure  RO  unit  was  installed  at  the  plant  and 
operated  continuously  for  1527  h  during  the  period 
June  4  to  August  8,  1985.  The  single-stage  RO  unit 
consisted  of  six  spiral-wound  membrane  elements 
placed  in  series.  Every  two  hours  determinations 
were  made  of  feed  water  pressure,  temperature, 
pH,  calcium  hardness,  total  hardness,  and  conduc- 
tivity; reject  water  pressure,  conductivity,  flow, 
and  calcium  hardness;  and  product  water  pressure, 
flow,  and  calcium  hardness.  The  daily  performance 
of  the  49  cu  m/d  RO  unit  is  reported  in  terms  of 
the  water  and  total  dissolved  solids  transport  pa- 
rameters A  and  B,  respectively.  The  rejections  of 
the  sodium,  sulfate,  chloride,  and  nitrate  ions  and 
alkalinity,  boron,  and  selenium  are  also  reported 
for  the  beginning  and  end  of  the  testing  period. 
The  results  of  this  field  test  did  not  indicate  any 
severe  membrane  fouling  during  the  first  1500  h  of 
operation.  (See  also  W88-07229)  (Shidler-PTT) 
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DESIGN  OF  REVERSE  OSMOSIS  PROCESS, 

Department  of  Material  Science  and  Chemical  En- 
gineering, Yokohama  National  University,  Yoko- 
hama, Japan. 

For  primary  bibliographic  entry  see  Field  3A. 
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STATE  SPACE  APPROACH  TO  THE  BEHAV- 
IOUR OF  SEWER  SYSTEMS, 

Sewer  Department  of  Public  Works,  The  City  of 

Barcelona,  Spain. 

R.  Vasquez  Garcia. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  301-312,  1987.  4  fig,  9  ref. 

Descriptors:  'Sewer  systems,  'Storm  sewers, 
'Mathematical  models,  'Mathematical  equations, 
'Simulation,  'Input-output  analysis,  Rainstorms, 
Flow  discharge,  Storm-overflow  sewers,  Com- 
bined sewer  overflows,  Weirs,  Systems  analysis, 
Systems  engineering,  Management  planning,  Auto- 
mation, Spain. 

A  storm-sewer  system  can  be  considered  as  a 
mathematical  entity  mediating  between  rainstorms 
(input),  and  discharge  at  the  system  outlets 
(output).  The  state-space  approach  may  be  a  useful 
tool  in  developing  instructive  procedures,  building 


automatic  control  systems,  and  constructing  simple 
simulation  models  related  to  flow  routing  through 
storm-sewer  systems.  Systems  engineering  pro- 
vides many  civil  engineering  examples  in  which 
the  general  methodology  of  the  state-space  ap- 
proach fits  the  mathematical  abstraction  of  physi- 
cal reality  quite  well.  By  means  of  an  equation 
developed  in  this  study  the  evolution  of  discharges 
at  different  nodes  of  a  sewer  system  can  be  fol- 
lowed in  discrete  form.  A  simple  model  called 
CSMUSK  is  in  operation  at  the  Planning  Division 
of  the  Sewers  Department  of  the  City  of  Barcelo- 
na; it  is  used  to  test  overflow  weir  behavior  quick- 
ly. The  model  will  be  enhanced  to  simulate  auto- 
matic weir  control.  (Shidler-PTT) 
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IMPACT  OF  NONCHLORINATED  SECOND- 
ARY AND  TERTIARY  EFFLUENTS  ON  WARM 
WATER  FISH  COMMUNITIES, 

Environmental  and  Chemical  Sciences,  Inc.,  P.O. 

Box  1393,  Aiken,  South  Carolina  29802. 

For  primary  bibliographic  entry  see  Field  5C. 
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WASTE  STABILIZATION  PONDS  IN  EUROPE: 
A  STATE  OF  THE  ART  REVIEW, 

CEMAGREF,  Division  Qualite  des  Eaux,  Peche 

et    Pisciculture,    3   Quai   Chauveau   69336   Lyon 

Cedex  09,  France. 

M.  Vuillot,  and  C.  Boutin. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  1-6,  1987.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Anaerobic  lagoons,  Design  criteria,  Stabilization 
lagoons,  Europe,  Land  disposal. 

Waste  stabilization  ponds  are  used  in  16  European 
countries.  Information  gathered  from  ten  of  these 
countries  (most  northerly,  Denmark)  are  summa- 
rized. Two  systems  are  used:  (1)  primary  anaerobic 
ponds  followed  by  one  or  more  facultative  ponds 
and  (2)  facultative  treatment  lines  without  anaero- 
bic ponds.  Applications  include  domestic  wastes 
from  small  communities  of  <2000  inhabitants  and 
tourist  areas,  agricultural  and  industrial  wastes,  and 
in  tertiary  treatment.  New  concepts  in  wastewater 
lagooning  involve  lagoons  planted  with  rooted  ma- 
crophytes,  use  of  floating  macrophytes,  high-rate 
algal  ponds,  and  ponds  combined  with  trickling 
filter  or  rotating  biological  contactor.  (Cassar- 
PTT) 
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WASTEWATER  STABILIZATION  LAGOON 
DESIGN  CRITERIA  FOR  PORTUGAL, 

Direccao-Geral  da  Qualidade  do  Ambiente,  Aven- 

ida  Almirante  Gago  Coutinho,  30,  5  -  1 100  Lisboa, 

Portugal. 

J.  M.  Gomes  de  Sousa. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.    12,   p  7-16,    1987.    1   fig,    15   tab,   7  ref. 

Descriptors:  'Wastewater  treatment,  'Design  cri- 
teria, 'Stabilization  ponds,  'Ponds,  'Biological 
wastewater  treatment,  'Anaerobic  lagoons,  Stabili- 
zation lagoons,  Portugal,  Organic  matter. 

Raw  wastewater  characteristics  and  climactic  fac- 
tors were  considered  in  wastewater  stabilization 
lagoon  design  for  Portugal.  Two  types  of  lagoons 
were  studied:  the  classic  line  (anaerobic  lagoon, 
facultative  lagoon,  and  maturation  lagoon)  and  the 
French  line  (facultative  lagoon  and  two  maturation 
lagoons).  It  was  concluded  that  design  recommen- 
dations in  the  literature  and  existing  lagoons  in 
Portugal  led  to  overdesign,  particularly  in  the  an- 
aerobic and  facultative  lagoons.  Average  removal 
efficiencies  in  the  classic  line  were  as  follows:  total 
BOD,  86%;  soluble  BOD,  94%;  COD,  72%;  total 
suspended  solids,  85%;.  Average  removal  efficien- 
cies in  the  French  line  were  as  follows:  total  BOD, 
87%;  soluble  BOD,  95%;  COD,  79%;  total  sus- 
pended solids,  90%.  Soluble  BOD  concentrations 
in  the  effluent  generally  met  discharge  require- 
ments. However,  the  total  suspended  solids  con- 
centrations were  higher  than  in  secondary  effluent 
because  of  the   presence  of  algae.   (Cassar-PTT) 
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GERMAN  EXPERIENCES  WITH  SEWAGE 
TREATMENT  PONDS, 

Bayerisches  Landesamt  fur  Wasserwirtschaft,  La- 

zarettstrasse  67,  D-800  Munchen,  Federal  Republic 

of  Germany. 

K.  Bucksteeg. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Storm  water,  'Organic  loading, 
'Biological  wastewater  treatment,  Stabilization  la- 
goons, Germany,  Rural  areas,  Cost  analysis,  Trick- 
ling filters,  Chemical  oxygen  demand,  Biological 
oxygen  demand,  Phosphates,  Ammonium  com- 
pounds. 

Rural  areas  of  Germany  are  served  by  three  types 
of  wastewater  treatment  ponds:  (1)  facultative 
ponds  for  communities  of  less  than  1,000  inhabit- 
ants, (2)  artificially  aerated  ponds  for  communities 
of  1,000  to  10,000  inhabitants,  including  food  in- 
dustries, and  (3)  ponds  combined  with  trickling 
filters  or  rotating  bio-filters  for  communities  of 
1,000  to  4,000  inhabitants.  In  northern  Germany 
the  pond  systems  are  10-15  sq  m  per  capita,  with  a 
depth  of  1.2  m  and  the  surface  area  distributed 
among  the  3  ponds  in  a  ratio  of  3:4:3.  In  southern 
Germany  the  first  pond  is  0.5-1.0  sq  m  per  capita 
and  <1.5  m  deep;  the  second  and  third  ponds  are 
5-10  sq  m  per  capita  and  1  m  deep.  Effluent  quality 
of  ponds  with  10  sq  m  per  capita  surface  area  is  as 
follows:  COD,  90  mg/liter;  BOD,  25  mg/liter; 
ammonium-N,  15  mg/liter;  phosphate- P,  6  mg/ 
liter.  Below  a  specific  pond  area  of  1.5  sq  m  per 
capita  effluent  qualities  are  variable.  Between  1.5 
and  5.0  sq  m  per  capita  organic  loads  are  greatly 
reduced.  More  than  10  sq  m  per  capita  does  not 
produce  greater  removal  of  COD  and  BOD. 
Stormwater  input  and  organic  shock  loads  are 
efficiently  equalized  by  the  pond  systems.  The 
large  areas  required  for  lagoon  treatment  can  be 
reduced  by  aeration  or  addition  of  trickling  filters. 
(Cassar-PTT) 
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WASTE  STABILIZATION  PONDS  IN  FRANCE: 

AN  OVERALL  REVIEW, 

Div.  Qualite  des  Eaux,  CEMAGREF,  B.   P.   3, 

F33610  Cestas  Principal,  France. 

P.  Boutin,  A.  Vachon,  and  Y.  Racault. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Stabilization  lagoons,  France,  Rural  areas,  Algae, 
Organic  loading,  Statistical  analysis,  Duckweed, 
Aquatic  weeds,  Organic  loading,  Sulfur  bacteria. 

Results  of  surveys  of  about  1,400  waste  stabiliza- 
tion ponds  in  France  were  statistically  analyzed. 
Not  included  were  industrial  plants,  polishing 
ponds,  or  aerated  lagoons.  Most  of  the  lagoons 
were  found  in  rural  communities  and  in  the  coastal 
tourist  areas.  The  mean  area  was  5500  sq  m,  suita- 
ble for  processing  wastes  from  500-600  persons. 
Ponds  ranged  in  size  from  330  sq  m  to  33  ha.  The 
largest  were  found  on  the  Mediterranean  coast;  the 
smallest,  in  central  France;  and  intermediate-sized 
ponds  of  0.55  to  1.5  ha,  in  a  strip  from  Brittany  to 
the  Rhone  Valley.  The  three-compartment  system 
is  used  in  many  plants,  except  for  the  smallest, 
which  use  one  or  two  basins.  Eighty  seven  percent 
of  the  ponds  are  1.0  to  1.2  m  deep,  10%  are  1.2-1.5 
m  deep.  Anaerobic  ponds  are  rarely  used.  Macro- 
phytes have  been  planted  in  17%  of  all  ponds, 
mostly  in  the  northeast.  Hydraulic  overloading 
occurs  in  at  least  30%  of  ponds,  whereas  organic 
loading  amounts  to  10%  of  ponds,  usually  industri- 
al effluents.  The  advantages  of  the  lagoon  system 
have  made  them  very  popular  among  the  rural 
communities.  However,  some  mishaps  occur:  vari- 
ation from  the  designed  water  depth,  duckweed 
proliferation  in  summer,  and  sulfur  bacteria  in  dry 
summers.  Average  effluent  quality  parameters  (in 
mg/liter)  are  BOD,  23;  COD,  100;  and  suspended 
solids,  36.  (Cassar-PTT) 
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INITIAL  EVALUATION  OF  AL  SUMRA 
WASTE  STABILISATION  PONDS  (JORDAN), 

The  Water  Authority  of  Jordan,  Amman. 

S.  S.  A.  Salem,  and  J.  P.  Lumbers. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.    12,  p  33-37,   1987.    1    fig,   5   tab,    1   ref. 

Descriptors:  'Wastewater  treatment,  *Water  reuse, 
•Stabilization  ponds,  'Ponds,  'Biological 
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goons, Organic  matter,  Biologial  oxygen  demand, 
Irrigation,  Water  reuse. 

The  Al  Sumra  waste  stabilization  system  receives 
57,000  cu  m/day  of  mainly  domestic  wastewater 
from  metropolitan  Amman.  Located  40  km  north- 
east of  the  city,  the  ponds  cover  181  ha  and  have  a 
total  volume  of  2.8  million  cu  m.  Three  parallel 
trains  of  ponds  each  consist  of  two  anaerobic 
ponds,  four  facultative  ponds,  and  four  maturation 
ponds.  Considerable  reduction  in  organic  matter 
takes  place  during  the  39-km  pipeline  travel  time. 
BOD  reduction  in  the  primary  anaerobic  pond  is 
43-59%  in  summer  and  6.5-9%  in  winter.  In  the 
facultative  pond,  BOD  reduction  is  about  18%. 
Maturation  ponds  reduces  BOD  by  a  further  6%; 
here  pathogens  are  also  destroyed.  Effluent  stand- 
ards for  coliforms  in  irrigation  water  are  not  met  in 
winter  without  disinfection.  Data  on  helminth  eggs 
in  effluent  are  not  sufficient  to  form  conclusions.  In 
general,  the  pond  system  performs  satisfactorily 
for  most  of  the  year  in  producing  effluent  suitable 
for  irrigation  reuse.  (Cassar-PTT) 
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EVALUATION  OF  WASTE  STABILIZATION 
POND  PERFORMANCE  IN  MISSOURI  AND 
KANSAS,  U.S.A., 

Missouri  Univ.,  Columbia.  Dept.  of  Civil  Engi- 
neering. 

S.  K.  Banerji,  and  B.  Ruess. 

Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Stabilization  lagoons,  Missouri,  Kansas,  Effluent 
standards,  Standards,  Performance  evaluation,  Bio- 
logical oxygen  demand,  Suspended  solids,  Gloyna 
equation. 

Effluent  qualities  in  20  waste  stabilization  pond 
systems  were  compared  with  Kansas  and  Missouri 
effluent  standards.  The  group  consisted  of  6  single- 
cell  units,  6  two-cell  units,  5  three-cell  units,  and  3 
four-cell  units.  Many  of  the  systems  did  not  meet 
standards  for  BOD  and  suspended  solids.  Perform- 
ance did  not  correlate  well  with  the  traditional 
design  parameters,  such  as  BOD  loading  rate  or 
mean  hydraulic  detention  time.  The  use  of  multiple 
cells  did  not  necessarily  improve  effluent  quality. 
Gloyna's  equation  for  determining  the  pond 
volume  to  produce  a  80-90%  removal  efficiency 
was  not  very  accurate  in  predicting  the  pond  per- 
formance. Use  of  the  plug  flow  equation  for  eval- 
uation of  pond  performance  was  unsuitable  be- 
cause the  calculated  BOD  removal  coefficient  was 
quite  variable.  To  remove  excess  suspended  solids, 
especially  in  the  critical  summer  months,  an  aquat- 
ic marsh  system  or  land  application  of  effluents 
may  be  considered.  (Cassar-PTT) 
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WASTEWATER  LAGOONS  IN  A  COLD  CLI- 
MATE, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  and  A.  B.  Sparling. 
Water  Science  and  Technology  WSTED4,  Vol. 
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Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Organic  loading,  'Biological 
wastewater  treatment,  'Anaerobic  lagoons,  'Cold 
regions,  'Odor  control,  Stabilization  lagoons, 
Manitoba,  Ice  breakup,  Aeration,  Oxidation,  Hy- 
drogen sulfide,  Design  criteria,  Biological  oxygen 


demand,   Algal   growth,    Dissolved   oxygen,    Per- 
formance evaluation,  Hydrogen  ion  concentration. 

Lagoons  remain  a  cost-effective  method  of 
wastewater  treatment  in  Manitoba  in  spite  of  the 
severely  cold  climate.  Design  criteria  presently 
used  are  a  maximum  load  of  55  kg  BOD/ha  day  to 
the  first  cell  of  a  facultative  lagoon  system  with 
196  days  retention  time.  An  odor  nuisance  occur- 
ring during  spring  ice  breakup  can  be  managed  by 
limiting  organic  loads  to  35  kg/ha.  Under-the-ice 
aeration  is  expensive  and  ineffective  in  odor  con- 
trol. The  normal  odor  control  mechanism  operates 
in  the  following  manner.  The  first  algal  blooms 
occur  in  March  or  early  April,  driving  the  dis- 
solved oxygen  beyond  saturation  and  increasing 
pH.  This  causes  sulfides  to  precipitate  and  other 
reduced  products  to  oxidize.  However,  if  BOD 
loads  exceed  the  capacity  of  the  system  to  oxidize, 
odors  result.  Odors  are  particularly  bad  in  lagoons 
receiving  significant  organic  input  from  the  agri- 
cultural industry.  Many  municipalities  with  these 
systems  have  been  refitted  with  a  highly  loaded 
continuous  flow  aerated  lagoon  preceding  the  two 
facultative  cells  in  series.  (Cassar-PTT) 
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DEVELOPMENT  OF  LAGOONS  IN  VENEZU- 
ELA, 

Mark  Lansdell  y  Asociados,  Apartado  17156,  Ca- 
racas, Venezuela. 
M.  Lansdell. 

Water  Science  and  Technology  WSTED4,  Vol. 
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outs, Water  loss. 

Seven  lagoon  systems  built  in  Venezuela  in  1969- 
1973  experienced  several  problems:  vegetation 
overgrowth,  insect  breeding,  evaporation  loss, 
flood  washout,  overloading,  and  odor  problems.  A 
new  generation  of  lagoons,  designed  for  popula- 
tions up  to  1  million,  were  designed  to  avoid  the 
no-fill  situation  and  to  control  vegetation.  Howev- 
er, plants  sprouted  from  the  expansion  joints  in  the 
concrete  linings  and  from  the  disintegrated  asphalt 
linings.  The  anaerobic  reactor  system  has  been 
more  successful.  One  designed  for  a  village  of 
1,000  persons  consists  of  two  baffled  concrete 
tanks  in  parallel  with  a  roof  consisting  of  aluminum 
mosquito  netting  stretched  over  wood  frames.  The 
tanks  have  hopper  bottoms  with  valved  sludge 
drawoff  pipes.  The  final  effluent  weir  has  two  V- 
notches,  one  for  discharge  to  a  sea  outfall  and  the 
other  angled  to  recirculate  50%  of  the  flow.  The 
recirculation  allows  formation  of  a  green  photo- 
synthetic  layer  on  the  anaerobic  reactor,  reducing 
odors.  A  second  type  of  system,  designed  for  10,00 
people,  has  a  five-compartment  anaerobic  reactor 
in  series  with  upward  flow.  The  final  pond  has  a 
hopper  bottom  and  valved  sludge  draw-off  pipe  to 
an  adjacent  drying  bed.  Effluent  quality  monitor- 
ing has  shown  no  parasitic  eggs  or  cysts  in  25 
samples  collected;  the  systems  are  capable  of  meet- 
ing Engleberg  requirements  for  irrigation  water 
quality.  Two  systems  capable  of  treating  wastes 
from  1  million  people  are  under  construction. 
These  follow  the  anaerobic  reactor  principle  and 
will  incorporate  effluent  and  sludge  recycling. 
(Cassar-PTT) 
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PERFORMANCE  OF  A  SERIES  OF  FIVE  DEEP 
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A  pilot-scale  waste  stabilization  pond  system  was 
built  at  a  wastewater  treatment  experimental  sta- 
tion. It  consisted  of  an  anaerobic  pond,  a  second- 
ary facultative  pond,  and  three  maturation  ponds 
The  overall  mean  hydraulic  retention  time  was  25 
days;  the  dimensions  of  each  pond,  10.00  x  3.35  x 
2.2  meters.  Removal  was  88%  of  BOD,  69%  of 
COD,  83%  of  suspended  solids,  4%  of  ammonia, 
6%  of  total  phosphorus,  99.97%  of  fecal  coliforms, 
100%  of  Ascaris  and  Trichuris,  and  94%  of  hook- 
worms. (Cassar-PTT) 
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USE  OF  AN  ALGAL-MICROCRUSTACEAN  PO- 
LYCULTURE  SYSTEM  FOR  DOMESTIC 
WASTEWATER  TREATMENT, 
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Domestic  wastes  were  treated  in  a  polyculture 
system  consisting  of  an  anaerobic  pond,  an  algae 
pond,  and  zooplankton  pond  with  the  goal  of  using 
the  zooplankton  as  animal  feed.  Scenedesmus  sp. 
and  Daphnia  sp.  were  introduced  into  the  algal  and 
zooplankton  ponds,  respectively.  The  best  oper- 
ational performance  was  obtained  when  the  zoo- 
plankton pond  was  operated  with  a  semicontinuous 
flow  system,  with  50%  of  the  zooplankton  pond 
water  being  renewed  with  effluent  from  the  algae 
pond  every  2  or  3  days.  Under  these  conditions, 
Daphnia  productivity  reached  35  mg/liter  (dry 
weight),  corresponding  to  700  kg  per  day  pro- 
duced from  wastes  of  a  city  of  100,000  inhabitants. 
Removal  efficiencies  were  BOD,  95-97%;  total  N, 
42-59%;  and  total  P,  37-48%.  Algal  removal  in  the 
zooplankton  pond  was  99.99%  efficient.  (Cassar- 
PTT) 
W88-07325 


CHEMICAL  PRECIPITATION  IN  HIGHLY 
LOADED  STABILIZATION  PONDS  IN  COLD 
CLIMATES:  SCANDINAVIAN  EXPERIENCES, 

The  Norwegian  Institute  of  Technology,  N-7034 

Trondheim,  Norway. 

H.  Odegaard,  P.  Balmer,  and  J.  Hanaeus. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,   No.    12,   p  71-77,    1987.  4  fig,   5  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Cold  regions,  'Chemical  precipitation.  'Design 
criteria,  Stabilization  lagoons,  Scandinavia,  Aer- 
ation, Phosphorus  removal,  Organic  loading,  Pilot 
plants,  Cost  analysis,  Biological  oxygen  demand, 
Organic  matter,  Odors. 

Pilot-plant  and  full-scale  studies  of  stabilization 
ponds  operating  with  phosphate  precipitation 
showed  that  these  systems  are  cheap  and  effective 
for  use  in  small  communities  and  tourist  areas.  In- 
pond  precipitation  is  simpler  and  cheaper  than  pre- 
or  post-pond  precipitation.  BOD  reduction  is  70- 
90%,  and  total  phosphorus  reduction  is  85-95%. 
Chemical  precipitation  is  more  important  than  bio- 
degradation  in  the  removal  of  organic  rnatter. 
Therefore,  the  ponds  may  be  heavily  loaded.  The 
design  load  depends  on  the  acceptable  frequency 
of  desludging  and  acceptable  odor  emission.  In 
very  highly  loaded  systems  (<6  days  residence 
time,  <3  sq  m/population  equivalent)  and  high- 
load  systems  (<30  days,  <10  sq  m/population 
equivalent)  chemicals  should  be  added  in  propor- 
tion to  the  flow  at  the  inlet  of  the  first  pond  in  the 
two  or  three  pond  system.  The  first  pond  should 
be  deeper  (1.7-2.0  m)  than  the  others  to  accommo- 
date sludge  storage.  In  moderately  loaded  systems 
(30-60  days  residence  time,  10-20  sq  m/population 
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equivalent)  precipitant  can  be  dosed  to  the  inlet  of 
the  second  pond.  Odor  produced  by  the  high  load- 
ing can  be  reduced  by  aerating  the  effluent  of  each 
pond.  (Cassar-PTT) 
W88-07326 


OF 


RETTERY 


POND         TREATMENT 
WASTEWATERS, 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
K.  Bartoszewsi,  and  A.  Bilyk. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,   No.    12,   p   79-83,    1987.    1    fig,   4  tab,   3   ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Anaerobic  lagoons,  'Industrial  wastes,  'Textile 
mill  wastes,  Stabilization  lagoons,  Activated  sludge 
process,  Rettery  wastewater,  Flax  processing, 
Hemp  processing,  Performance  evaluation,  Chemi- 
cal oxygen  demand,   Biological   oxygen  demand. 

An  obsolete  plant  for  treatment  of  rettery  wastes 
(flax  and  hemp)  was  redesigned,  substituting  aer- 
ation and  stabilization  ponds  for  the  anaerobic 
ponds,  which  yielded  BOD  and  COD  removal  as 
low  as  20%.  It  was  proposed  that  aerobic  treat- 
ment be  carried  out  in  three  ponds  connected  in 
series,  with  stabilization  occurring  in  the  remaining 
four  ponds.  The  first  of  the  four  stabilization  ponds 
would  act  as  a  settling  tank;  the  remaining  ponds 
would  act  as  facultative  ponds.  Total  volume  for 
the  aerobic  ponds  was  designated  as  2900  cu  m; 
optimal  retention  time,  about  9  days;  sedimentation 
and  stabilization,  12  days;  oxygen  demand,  455-500 
kg  per  day;  power  demand,  9-12  W/cu  m.  Average 
effluent  BOD  and  COD  were  calculated  as  20  and 
275  g  oxygen  per  cu  m,  respectively,  with  removal 
efficiency  in  winter  half  that  for  summer.  The 
design  specified  that  activated  sludge  be  stabilized 
aerobically  for  16  to  24  days,  followed  by  drying 
in  the  open.  (Cassar-PTT) 
W88-07327 


TREATMENT  OF  SLAUGHTERHOUSE 
WASTEWATERS  IN  STABILIZATION  PONDS, 

Aveiro  Univ.  (Portugal). 

A.  C.  Duarte,  L.  M.  Arroja,  P.  F.  Diegues,  I. 

Rosada,  and  A.  Hall. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,   No.    12,  p  85-91,    1987.   5   fig,  4  tab,   2  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Industrial  wastewater,  'Meat  processing  industry, 
'Anaerobic  lagoons,  Stabilization  lagoons,  Biologi- 
cal oxygen  demand,  Chemical  oxygen  demand, 
Suspended  solids,  Organic  loading. 

Effluent  quality  was  studied  in  a  pond  treatment 
system  for  processing  slaughterhouse  wastes  from 
625  pigs  per  week.  The  system  consisted  of  one 
anaerobic  (10  x  10  x  3.5  m),  one  facultative  (78  x  26 
x  1  m),  and  two  maturation  ponds  (33  x  1 1  x  1  m 
each)  in  series.  Mean  values  for  raw  wastewater  (in 
mg/liter)  were  BOD,  1308;  COD,  1905;  soluble 
COD,  1147;  and  suspended  solids,  395.  Effluent 
values  (in  mg/liter)  and  percent  removal  were  as 
follows:  BOD,  101  (92%);  COD,  269  (85%);  solu- 
ble COD,  183.5  (85%);  and  suspended  solids,  69.7 
(81%).  In  spite  of  poor  maintenance,  allowing  ma- 
crophyte  growth  and  bank  erosion,  and  large  vari- 
ations in  flow  and  organic  load,  impact  on  the 
receiving  creek  was  minimal.  (Cassar-PTT) 
W88-07328 


lagoons,  Nitrogen  removal.  Phosphorus  removal, 
Fish. 

Secondary  effluent  was  treated  in  an  oxidation 
pond  followed  by  sand  filtration  to  remove  organ- 
ics  and  nutrients.  The  main  reaction  mechanism  in 
the  oxidation  pond  was  fixation  of  inorganic  nutri- 
ents by  algae.  Total  N  and  total  P  in  the  pond 
effluent  were  decreased  by  80%  and  77%,  respec- 
tively, because  of  sedimentation  of  the  particulate 
fraction.  Sand  filtration  at  a  rate  >5  m/day 
clogged  the  sand  filter  within  1-3  days.  However, 
at  a  rate  of  <  1  m/day,  decomposition  of  the  filter 
deposits  occurred,  allowing  a  run  length  of  >20 
days.  Removal  efficiency  of  suspended  solids  was 
97-100%.  Treatment  with  oxidation  pond  plus  sand 
filtration  produced  24-37%  removal  of  N  and  32- 
75%  removal  of  P.  The  optimum  filtration  rate 
was  0.5  m/day.  The  presence  of  fish  (Rhinogobius 
brunneus)  extended  the  run  length  by  20%  or  more 
because  of  feeding  on  the  filter  deposits.  (Cassar- 
PTT) 
W88-07329 


REMOVAL  OF  ORGANICS  FROM  LEACHATE 
BY  THE  COMBINED  PROCESS  OF  A  FACUL- 
TATIVE PRE-TREATMENT  POND  AND  AN 
AERATED  LAGOON  AT  A  SEA-BASED  SOLID 
WASTE  DISPOSAL  SITE, 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 

K.  Takamizawa,  O.  Yamamoto,  I.  Fukunage,  Z. 
Inoue,  and  A.  Honda. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  101-107,  1987.  8  fig,  3  tab,   10  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Water  pollution  control,  'Biologi- 
cal wastewater  treatment,  'Leachate,  Organic 
matter,  Aeration,  Manganese,  Landfills,  Waste  dis- 
posal, Osaka,  Japan,  Aeration,  Stabilization  la- 
goons, Biological  oxygen  demand,  Chemical 
oxygen  demand,  Manganese. 

Leachate  was  collected  from  the  sea-based  North 
Port  Solid  Waste  Disposal  Site,  Osaka  City,  and  a 
bench-scale  treatment  of  the  combined  process  of  a 
facultative  pre-treatment  pond  and  an  aerated 
lagoon  was  applied  for  more  than  120  days.  The 
maximum  BOD  removal  rate  coefficient  and 
COD-manganese  removal  rate  coefficient  were 
0.090/day  and  0.018/day,  respectively.  These 
values  were  obtained  when  the  retention  time  of 
the  facultative  pre-treatment  pond  was  25  days. 
But,  if  the  retention  time  was  beyond  or  below  25 
days,  both  removal  rate  coefficients  were  smaller. 
Therefore,  it  was  concluded  that  the  optimum 
retention  time  of  a  facultative  pre-treatment  pond 
was  25  days.  This  was  reconfirmed  by  the  gel- 
permeation  chromatography  of  the  treated  leach- 
ate, a  method  for  evaluating  wastewater  treatabil- 
ity proposed  by  Tambo  and  Kamei  in  1978.  Fur- 
thermore, the  gel-permeation  chromatography  pat- 
tern of  the  treated  leachate  in  the  bench-scale 
experiment  coincided  with  that  obtained  by  the 
actual  field  test.  In  addition,  it  was  concluded  that 
higher-molecular  organics  were  decomposed  bio- 
logically into  lower-molecular  organics  at  the 
middle  and  bottom  layers  of  the  facultative  pre- 
treatment  pond.  BOD  and  COD-manganese  values 
of  below  10  mg/liter  and  about  130  mg/liter,  re- 
spectively, appeared  to  be  the  maximum  effective 
level  of  the  combined  process.  (Author's  abstract) 
W88-07330 


WATER  QUALITY  IMPROVEMENT  OF  SEC- 
ONDARY EFFLUENT  BY  AN  OXIDATION 
POND  WITH  SUBSEQUENT  SAND  FILTRA- 
TION TREATMENT, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

S.  Fujii,  I.  Somiya,  and  K.  Takeda. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  93-9,  1987.  5  fig,  5  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Tertiary  wastewater  treatment,  'Oxidation  ponds, 
•Filtration,  Nutrient  removal,  Algae,  Stabilization 


WATER  COLUMN  SAMPLING  AS  A  RAPID 
AND  EFFICIENT  METHOD  OF  DETERMIN- 
ING EFFLUENT  QUALITY  AND  THE  PER- 
FORMANCE OF  WASTE  STABILIZATION 
PONDS, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
H.  W.  Pearson,  D.  D.  Mara,  A.  Konig,  R.  de 
Oliveira,  and  S.  W.  Mills. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  109-113,   1987.   1   fig,  3  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  *Biological  wastewater  treatment, 
•Sampling,  Effluents,  Performance  evaluation,  Sta- 
bilization lagoons,  Algae,  Coliforms,  Chlorophyll, 
Suspended  solids,  Ammonia. 


Diurnal  series  of  samples  of  the  effluent  and  the 
total  in-pond  water  column  of  facultative  and  mat- 
uration ponds  were  analyzed  for  COD,  suspended 
solids,  fecal  coliforms,  chlorophyll,  and  ammonia 
with  a  view  to  finding  the  most  efficient  way  of 
obtaining  reliable  mean  daily  effluent  quality  data. 
The  results  show  that  individual  samples  represent- 
ative of  the  entire  depth  of  the  pond  water  column 
taken  at  any  time  of  day  provided  reasonably  accu- 
rate mean  daily  effluent  values  for  all  the  param- 
eters measured  when  compared  with  the  mean 
values  for  effluent  quality  calculated  from  a  series 
of  grab  effluent  samples  collected  throughout  the 
day.  The  same  could  not  be  said  for  the  individual 
grab  effluent  samples  since  they  varied  consider- 
ably. It  was  not  recommended  that  daily  and 
weekly  composite  sampling  be  discontinued  at 
plants  with  resources  to  collect  and  analyze  the 
samples.  However,  this  protocol  may  be  satisfac- 
tory for  limited  monitoring  programs  in  which 
many  stabilization  pond  complexes  throughout  a 
region  are  sampled  by  a  mobile  team.  (Cassar- 
PTT) 
W88-07331 


AMMONIA  TOXICITY  TO  ALGAL  GROWTH 
IN  WASTE  STABILIZATION  PONDS, 

Universidade  Federal  da  Paraiba,  Campina  Grande 

(Brazil). 

A.  Konig,  H.  W.  Pearson,  and  S.  A.  Silva. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  115-122,  1987.  4  fig,  2  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  *  Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Ammonia,  'Toxicity,  'Algae,  Brazil,  Stabilization 
lagoons,  Hydrogen  ion  concentration,  Chlorella, 
Euglena,  Biological  oxygen  demand,  Ammonium. 

The  ammonia  concentrations  in  1.25  and  2.3  meter 
deep  waste  stabilization  ponds  at  Extrabes,  Brazil 
receiving  domestic  sewage  were  largely  independ- 
ent of  the  surface  organic  loadings  on  the  deep 
ponds  at  least  above  loading  rates  of  200  kg  BOD/ 
ha/day,  but  varied  with  time  between  14  and  29 
mg/liter  NH3-N.  During  daylight,  pH  values 
reached  about  9.0  (sometimes  higher)  in  the  surface 
water  layers  as  a  result  of  algal  photosynthesis. 
Laboratory  growth  studies  showed  that  a  pond 
isolate  of  Chlorella  was  more  tolerant  to  ammonia 
than  the  Euglena  species  and  grew  in  media  con- 
taining 10  mM  ammonia  at  a  pH  of  9.0  and  a 
temperature  of  25  C  when  40%  of  the  total  ammo- 
nia concentration  was  in  the  toxic  unionized  NH3 
form.  This  tolerance  would  appear  to  be  inherent 
since  the  Chlorella  was  isolated  from  ponds  con- 
taining ammonia  concentrations  of  1-3  mM  and 
was  subsequently  maintained  routinely  in  the  labo- 
ratory at  such  ammonia  levels.  (Author's  abstract) 
W88-07332 


NITROGEN  TRANSFORMATIONS  AND  RE- 
MOVAL IN  WASTE  STABILIZATION  PONDS 
IN  PORTUGAL:  SEASONAL  VARIATIONS, 

Dept.  of  Environmental  Engineering,  Faculdade 

de  Ciencias  e  Tecnologia,  Universidade  Nova  d« 

Lisboa,  Quinta  de  Torre,  2825,  Monte  de  Caparica 

Portugal. 

M.  C.  R.  Santos,  and  J.  F.  S.  Oliveira. 

Water  Science  and  Technology  WSTED4,  Vol 

19,  No.   12,  p  123-130,   1987.  9  fig,  3  tab,  5  ref 

Descriptors:  'Wastewater  treatment,  *Stabilizatior 
ponds,  'Ponds,  'Biological  wastewater  treatment 
'Nitrification,  'Anaerobic  lagoons,  'Nitrogen 
•Seasonal  variation,  Nitrates,  Nitrites,  Ammonia 
Water  temperature,  Temperature,  Portugal,  Stabi 
lization  lagoons,  Mineralization,  Sedimentation. 

Nitrogen  transformations  were  studied  in  a  domes 
tic  wastewater  treatment  system  consisting  of  threi 
ponds  in  series:  anaerobic,  facultative,  and  matura 
tion.  The  anaerobic  pond  was  an  important  site  o 
organic  nitrogen  removal,  mainly  by  mineraliza 
tion,  accompanied  by  some  sedimentation.  Ammo 
nia  removal  was  larger  in  the  facultative  pom 
because  of  assimilation  by  bacteria  and  algae  an< 
subsequent  nitrification  to  nitrite  and  nitrate.  Nitri 
fication  also  occurred  in  the  maturation  pond 
However,   denitrification   was   not   demonstrated 
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Seasonal  variations  in  nitrogen  transformation 
were  observed.  Generally,  removal  and  bioconver- 
sion  was  greater  in  summer  and  smaller  in  winter 
because  of  the  effect  of  water  temperature  on 
biological  processes.  Dilution  of  effluent  by  rainfall 
during  autumn  and  winter  increased  the  removal 
and  masked  the  effect  of  the  lower  temperatures. 
Of  all  the  types  of  nitrogen  transformation,  soluble 
organic  nitrogen  mineralization  was  least  influ- 
enced by  temperature  in  the  anaerobic  pond.  Ni- 
trite accumulated  in  the  maturation  pond  during 
winter  and  spring  and  was  oxidized  to  nitrate  in 
summer  and  autumn.  Nitrite  increased  in  the  anaer- 
obic pond  during  summer,  possibly  a  consequence 
of  ammonia  oxidation  in  the  surface  layers.  Nitrate 
concentrations  in  facultative  pond  and  maturation 
pond  effluents  significantly  increased  in  summer 
and  were  correlated  with  air  temperature.  (Cassar- 
PTT) 
W88-07333 


FACTORS  DETERMINING  ALGAL  POPULA- 
TIONS IN  WASTE  STABILIZATION  PONDS 
AND  THE  INFLUENCE  OF  ALGAE  ON  POND 
PERFORMANCE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 

H.  W.  Pearson,  D.  D.  Mara,  S.  W.  Mills,  and  D.  J. 

Smallman. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  131-140,  1987.  4  fig,  6  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  *  Ponds,  'Biological  wastewater  treatment, 
*Algae,  Toxicity,  Ammonia,  Sulfides,  Population 
dynamics,  Stabilization  lagoons,  Performance  eval- 
uation, Organic  wastes. 

In  situ  and  laboratory  experiments  were  performed 
on  species  of  the  waste  stabilization  pond  algae 
Chlorella,  Scenedesmus,  Euglena,  and  Chlamydo- 
monas  to  investigate  the  utilization  of  various  or- 
ganic acids  and  sugars  and  light  limitation  on  spe- 
cies dominance  and  the  toxicity  of  ammonia  and 
sulfide.  Euglena  showed  the  most  flexible  metabo- 
lism and  was  able  to  utilize  butyrate.  Scenedesmus 
did  not  grow  on  any  of  the  substrates  in  the  dark. 
Pond  populations  of  Euglena  and  Chlamydomonas 
were  able  to  incorporate  acetate  in  situ  in  competi- 
tion with  the  heterotrophic  bacterial  population 
but  Chlamydomonas  was  the  more  successful. 
Light  availability  affected  speciation  in  facultative 
ponds  where  rapid  motility  by  flagellates  was  a 
clear  advantage.  All  the  algal  species  were  sensi- 
tive to  sulfide.  Total  sulfide  concentrations  (in 
microM)  causing  50%  growth  inhibition  at  pH  7.25 
were  Euglena,  27.5;  Scenedesmus,  58.3;  Chlorella, 
80.0;  and  Chlamydomonas,  118.3.  The  undissociat- 
ed  forms  of  sulfide  and  of  ammonia  were  responsi- 
ble for  the  toxicity.  Several  conclusions  were 
reached.  The  appearance  of  a  surface  film  of  Chla- 
mydomonas on  anaerobic  ponds  does  not  affect 
pond  performance.  Chlamydomonas  on  a  faculta- 
tive pond  may  indicate  overloading,  reduced 
oxygen  generation,  and  a  consequent  reduction  in 
performance.  (Cassar-PTT) 
W88-07334 


MICROORGANISM  REMOVAL  IN  WASTE 
STABILIZATION  PONDS  IN  PORTUGAL, 

Centro  de  Investigacao  do  Ambiente,  Direccao- 

Geral   da  Qualidade   do   Ambiente,    Lisboa,   Av. 

Gago  Coutinho,  30-1000  Lisboa,  Portugal. 

M.  J.  do  Nascimento. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  141-144,  1987.  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Anaerobic  lagoons,  'Bacteria,  Biological  indica- 
tors, Indicators,  Coliforms,  Portugal,  Stabilization 
lagoons,  Pseudomonas  aeruginosa,  Clostridium 
perfringens,  Microbiological  studies,  Performance 
evaluation,  Water  reuse,  Retention  time,  Hydrau- 
lics. 

Effluent  from  a  waste  stabilization  pond  system  at 
Frielas,  near  Lisbon,  Portugal,  was  subjected  to 
microbiological  study  to  evaluate  pond  perform- 
ance. Organisms  monitored  were  fecal  coliforms, 
fecal  streptococci,  total  heterotrophic  bacteria, 
Pseudomonas  aeruginosa,  and  Clostridium  perfrin- 


gens. Details  of  the  pond  construction  were  not 
given.  Effluent  from  the  classic  system  (anaerobic, 
facultative,  and  maturation  ponds)  did  not  meet 
requirements  for  irrigation  (fecal  coliforms  of 
<  1000  per  ml  for  restricted  use).  Addition  of 
another  maturation  pond  would  probably  produce 
effluent  of  acceptable  quality.  Another  similar 
system  produced  effluent  of  acceptable  reuse  qual- 
ity. The  removal  efficiency  for  all  but  one  of  the 
indicator  organisms  was  10/100  ml  in  the  anaero- 
bic pond  in  one  system  and  less  in  the  other.  In 
facultative  ponds  the  removal  was  10/100  ml.  In 
one  maturation  pond  the  removal  efficiency  was 
higher  for  traditional  indicators  (fecal  coliforms 
and  streptococci)  than  for  the  experimental  indica- 
tors (Pseudomonas  and  Clostridium).  In  the  other 
maturation  pond  removal  was  less.  It  was  conclud- 
ed that  effluent  quality  depended  on  retention  time 
and  hydraulic  patterns.  (Cassar-PTT) 
W88-07335 


PHYSICO-CHEMICAL  PARAMETERS  INFLU- 
ENCING FAECAL  BACTERIAL  SURVIVAL  IN 
WASTE  STABILIZATION  PONDS, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 

H.  W.  Pearson,  D.  D.  Mara,  S.  W.  Mills,  and  D.  J. 

Smallman. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  145-152,  1987.  3  fig,  4  tab,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Bacteria,  Portugal,  Coliforms,  Sewage  bacteria, 
Hydrogen  ion  concentration,  Water  temperature, 
Temperature,  Dissolved  oxygen,  Algae,  Light  in- 
tensity, Daphnia,  Stabilization  lagoons. 

In  situ  studies  on  waste  stabilization  ponds  in  Por- 
tugal showed  that  fecal  coliform  numbers  were 
lowest  at  positions  in  the  water  column  where  pH, 
temperature,  dissolved  oxygen,  and  algae  were 
high.  Numbers  were  not  always  lowest  at  the 
surface  where  light  intensities  were  highest  or  in 
ponds  where  light  penetration  had  increased 
through  algal  grazing  by  Daphnia.  Laboratory 
studies  showed  that  pH  values  approaching  9.0  or 
above  increased  fecal  coliform  die-off  particularly 
under  nutrient-poor  conditions.  Elevated  tempera- 
tures enhanced  the  pH  effect,  but  the  level  of 
dissolved  oxygen  made  little  difference.  Strepto- 
coccus, Salmonella,  and  Campylobacter  isolates  all 
behaved  similarly  to  the  fecal  coliforms.  Daphnia 
grazing  of  the  algal  population  in  maturation  ponds 
may  reduce  the  microbial  quality  of  the  final  efflu- 
ent. (Author's  abstract) 
W88-07336 


SEDIMENTATION  AND  DIGESTION  ON 
POND  BOTTOMS-AN  ATTEMPT  TO  ESTAB- 
LISH A  SHORT-TERM  MATERIAL  BALANCE, 

Ecole   Nationale   de   la   Sante    Publique,    Rennes 

(France).  Lab.  de  Genie  Sanitaire. 

A.  Iwema,  J.  Carre,  and  D.  Minot. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  153-159,  1987.  3  fig,  8  tab,  14  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Sedimentation,  'Digestion,  Stabilization  lagoons, 
Bottom  sediments,  Methanogenesis,  Seasonal  vari- 
ation. 

Sedimentation  and  digestion  were  measured  in  situ 
on  the  bottom  of  the  first  (facultative)  and  the  last 
(maturation)  pond  of  a  wastewater  stabilization 
pond  system  during  the  period  from  the  end  of 
May  until  the  beginning  of  July.  Calculated  dry 
solids  balances  of  the  pond  bottoms  showed  that 
most  of  the  collected  solids  were  probably  of  en- 
dogenous origin.  It  was  concluded  that  the  collect- 
ed solids  were  fairly  stabilized  bottom  sediments 
which  were  resuspended  by  vigorous  gas  produc- 
tion in  the  warmer  seasons.  The  net  transport  of 
solids  was  impossible  to  obtain.  (Cassar-PTT) 
W88-07337 


SIMULATION     OF     BENTHAL     STABILIZA- 
TION, 

Arizona  Univ.,  Tucson. 

C.  W.  Bryant,  and  E.  C.  Bauer. 


Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  161-167,   1987.   1  fig,  5  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Benthos,  Nutrients,  Nitrogen,  Phosphorus,  Stabili- 
zation lagoons,  Sedimentation,  Bottom  sediments, 
Pulp  and  paper  industry,  Pulp  wastes,  Industrial 
wastes,  Model  studies,  Feedback. 

An  existing  model  was  modified  and  calibrated  to 
describe  the  physical  and  biological  processes  in 
consolidating  organic  deposits  of  municipal  and 
paper  mill  wastes  in  an  aerated  stabilization  pond. 
Modifications  consisted  of  the  addition  of  tempera- 
ture sensitivity,  phosphorus  reactions,  and  the 
flexibility  as  to  solids  identification.  Comparison 
with  laboratory  and  field  data  showed  good  pre- 
diction of  phosphorus  uptake;  nitrogen  feedback 
trends  and  some  carbon  feedback  trends  at  15C 
and  25C  were  not  well  simulated  by  the  model. 
(Cassar-PTT) 
W88-07338 


EFFECTS  OF  MATURATION  ON  THE  CHAR- 
ACTERISTICS OF  WASTEWATER  STABILIZA- 
TION POND  SLUDGES, 

Ecole   Nationale   de   la    Sante    Publique,    Rennes 

(France).  Lab.  de  Genie  Sanitaire. 

J.  Carre,  and  D.  Barron. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  169-175,   1987.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Sludge,  'Anaerobic  lagoons,  'Bacteria,  'Sludge 
maturation,  Nitrogen,  Phosphorus,  Indicators,  Sal- 
monella, Fecal  coliforms,  Coliforms,  Streptococci, 
Bottom  sediments,  Stabilization  lagoons,  Organic 
matter,  Sulfides,  Hydrogen  ion  concentration, 
Phosphates. 

Sludge  from  wastewater  stabilization  ponds  was 
studied  in  two  vertical  profiles  (near  inlet  and  near 
outlet)  to  characterize  the  effects  of  the  maturation 
of  the  sludge.  Ten  years  of  storage  resulted  in  a 
significant  increase  in  sludge  density  and  in  an 
enhanced  degradation  of  the  organic  matter.  The 
organic  degradation  was  accompanied  by  the  re- 
generation of  80%  of  total  organic  carbon,  70%  of 
particulate  Kjeldahl  nitrogen,  and  75%  of  total 
phosphorus.  Phosphorus  was  rapidly  mineralized 
and  appeared  in  the  dissolved  state  only  in  the 
young  sludge.  Ammonia  dissolved  in  the  interstitial 
phase  increased  in  concentration  with  depth  and 
thus  with  the  age  of  the  sludge.  Sludge  near  the 
inlet  was  more  mineralized  and  had  larger  particle 
size  than  sludge  near  the  outlet.  Bacterial  contami- 
nation was  greater  (by  about  one  log)  near  the  inlet 
than  near  the  outlet,  except  for  the  spores  of  the 
sulfate-reducing  Clostridia.  Sludge  maturation  re- 
sulted in  decreased  concentrations  with  depth, 
except  for  the  spores  of  Clostridia,  for  the  entire 
profile  near  the  outlet,  but  for  only  the  upper  40 
cm  of  the  profile  near  the  inlet;  below  40  cm 
concentrations  increased.  This  was  explained  by 
fragmentation  of  particulate  matter  on  which  bac- 
terial were  absorbed.  Salmonella  concentrations 
were  random  and  low;  no  concentration  gradient 
was  established.  Maturation  had  little  effect  on 
concentrations  of  fecal  indicator  organisms,  other 
than  Clostridia;  decreases  did  not  exceed  log  4. 
(Cassar-PTT) 
W88-07339 


IDENTIFICATION  OF  BENTHIC  FEED-BACK 
IN  FACULTATIVE  PONDS, 

Process  Modelling  and  Control  Research  Group, 
Department  of  Civil  Engineering,   Imperial  Col- 
lege, London  SW7  2BU,  United  Kingdom. 
J.  P.  Lumbers,  and  R.  Y.  G.  Andoh. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  177-182,  1987.  8  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Design  criteria,  'Feedback,  'Bio- 
logical wastewater  treatment,  Model  studies,  Or- 
ganic matter,  Bottom  sediments,  Stabilization  la- 
goons, Sludge,  Odor  control,  Design  criteria. 
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An  identification  study  of  the  feed-back  of  soluble 
organic  matter  from  the  benthic  sludge  in  faculta- 
tive ponds  was  based  on  field  data  gathered  in  a 
New  Mexico  pond  system.  The  study  used  recur- 
sive estimation  techniques  to  help  identify  the  ap- 
propriate model  structures.  Model  development 
progressed  from  the  analysis  of  a  simple  nonreac- 
tive  system  to  one  incorporating  two  subsystems; 
the  planktonic  region  and  the  benthic  region.  The 
inclusion  of  a  temperature-related  feed-back  term 
produced  good  model  results,  while  the  tempera- 
ture-corrected decay  rate  constant  remained  con- 
stant over  time.  The  magnitude  of  the  feed-back 
term  appeared  to  be  equal  to  the  incoming  load  in 
the  hottest  months  of  the  year.  The  practice  of 
designing  ponds  for  the  coldest  month  was  not 
compatible  with  other  objectives.  In  the  coldest 
season,  pathogen  removal  was  shown  to  be  the 
limiting  factor,  unrelated  to  BOD  loading.  In  the 
warm  season,  odor  control  was  shown  to  be  of 
concern.  (Cassar-PTT) 
W88-07340 


ATTENUATION  OF  UNDERGROUND  WATER 
CONTAMINATION  IN  A  VINASSE  CLAY- 
LINED  POND, 

Dept.  of  Chemical  Engineering,  Sao  Paulo  Univer- 
sity, P.O.  Box  8178,  Sao  Paulo,  SP,  01000,  Brazil. 
P.  M.  Buchler. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  183-185,  1987.  2  fig,  10  ref. 

Descriptors:  'Organic  loading,  'Wastewater  treat- 
ment, 'Water  quality  control,  'Stabilization  ponds, 
'Ponds,  'Biological  wastewater  treatment,  Stabili- 
zation lagoons,  Vinasse,  Organic  matter,  Bentonite, 
Clay,  Linings,  Water  pollution  prevention,  Sugar- 
cane, Industrial  wastes,  Bottom  sediments,  Sedi- 
ments, Adsorption,  Simulation. 

Clay  liners  for  stabilization  ponds  were  studied  to 
determine  their  effectiveness  in  adsorbing  and  serv- 
ing as  a  barrier  to  vinasse,  the  liquid  residue  from 
sugar  cane  alcohol  distillation.  The  organic  content 
of  this  residue  is  50,000  mg/liter.  The  tetramethy- 
lammonium  derivative  of  a  Brazilian  sodium  ben- 
tonite and  of  a  Wyoming  clay  were  mixed  with 
solutions  of  vinasse  and  its  organic  components: 
phenol,  fructose,  glycerol,  ethanol,  glucose,  dex- 
tran.  Adsorption  isotherms  showed  that  vinasse 
was  the  substance  most  highly  absorbed,  followed 
by  phenol  and  the  other  components.  The  Wyo- 
ming clay  was  more  effective  because  of  its  lower 
content  of  the  clay  mineral,  smectite.  A  computer 
simulation  showed  that  the  clay  liner  could  be 
replaced  once  a  year  during  the  months  the  distill- 
ery is  not  in  operation.  (Cassar-PTT) 
W88-07341 


DESIGN  EQUATIONS  FOR  BOD  REMOVAL 
IN  FACULTATIVE  PONDS, 

Tennessee  Technological  Univ.,  Cookeville. 

E.  J.  Middlebrooks. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  187-193,   1987.  8  fig,  2  tab,  9  ref 

Descriptors:  'Biochemical  oxygen  demand, 
'Wastewater  treatment,  'Stabilization  ponds, 
•Ponds,  'Design  criteria,  'Biological  wastewater 
treatment,  Model  studies,  Mathematical  models, 
Organic  matter,  Stabilization  lagoons,  Plug  flow 
model,  Complete  mixing  model. 

Facultative  pond  performance  data  collected  for 
the  EPA  at  four  locations  (New  Hampshire,  Mis- 
sissippi, Kansas,  and  Utah)  and  data  from  other 
investigations  were  used  to  evaluate  the  most  fre- 
quently used  design  equations  and  to  develop  non- 
linear design  equations.  Empirical  models  were 
evaluated  as  well  as  the  classical  plug  flow  and 
complete  mix  models.  The  first-order  plug  flow 
model  gave  the  best  fit  of  all  the  rational  models. 
The  empirical  nonlinear  models  did  not  fit  the 
data,  nor  did  the  other  empirical  models,  with  the 
exception  of  the  areal  loading  and  removal  model. 
Attempts  to  verify  the  models  developed  with 
EPA  data  using  data  collected  by  others  were  not 
successful  with  the  exception  of  the  areal  loading 
and  removal  model.  (Cassar-PTT) 
W88-07342 


INTERPRETATION  OF  LABORATORY-SCALE 
WASTE  STABILIZATION  POND  STUDIES, 

Sydney  Univ.  (Australia).  Dept.  of  Chemical  Engi- 
neering. 
T.  Wood. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  195-203,   1987.  3  fig,   1  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Wastewater  loading,  'Model  studies,  Mathemati- 
cal models,  Design  criteria,  Mixing,  Stabilization 
lagoons,  Kinetics,  Hydraulic  models. 

The  importance  of  choosing  an  appropriate  mathe- 
matical model  for  analysis  of  data  from  laboratory- 
scale  studies  of  waste  stabilization  ponds  was  dem- 
onstrated. Two  case  studies  were  presented.  Both 
used  semicontinuous  methods  of  experimentation 
involving  the  addition  of  discrete  volumes  of  feed 
at  regular  intervals.  Mathematical  models  of  con- 
tinuous processes  to  analyze  were  used  the  results. 
Use  of  semicontinuous  models  in  both  studies  pro- 
duced significant  differences  in  interpretation  of 
data.  In  the  first  case  study  it  was  related  to  the 
determination  of  rate  constants;  in  the  second  case 
study,  to  the  determination  of  an  appropriate 
model  to  describe  hydraulic  mixing.  (Cassar-PTT) 
W88-07343 


WASTE  STABILIZATION  POND  PREDICTION 
MODEL, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
H.  C.  Preul,  and  R.  A.  Wagner. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  205-211,  1987.  3  fig,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Design  criteria,  'Model  studies,  Mathematical 
models,  Computer  models,  Organic  loading, 
Mixing,  Thermal  stratification,  Stratification,  Sta- 
bilization lagoons,  Climate. 

A  prediction  model  for  calculating  the  expected 
effluent  performance  of  a  facultative  waste  stabili- 
zation pond  is  presented.  The  model  is  intended  to 
improve  on  current  design  approaches  through 
more  appropriate  recognition  of  physical  and  cli- 
matic factors  which  affect  the  prediction  of  pond 
performance.  The  importance  of  hydraulic  routing 
through  a  pond  is  stressed  along  with  wind  mixing, 
thermal  stratification,  pond  geometry,  and  other 
basic  design  parameters.  The  final  form  of  the 
model  is  a  working  equation  based  on  analyses  of 
the  various  pond  processes.  Because  of  the  com- 
plexity of  the  final  analytical  model,  it  must  be 
applied  using  computerized  methods.  (Author's  ab- 
stract) 
W88-07344 


ALTERNATIVE  APPROACH  TO  THE  DESIGN 
OF  WASTE  STABILIZATION  PONDS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  213-218,   1987.   1  fig,  2  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Organic  matter,  'Pathogens,  'Ponds,  'Bi- 
ological wastewater  treatment,  'Anaerobic  la- 
goons, 'Bacteria,  Algae,  Design  criteria,  Mixing, 
Stabilization  lagoons,  Light,  Methane. 

An  alternative  approach  to  design  of  waste  stabili- 
zation ponds  is  suggested  that  emphasizes  organic 
removal  by  methane  production  followed  by  light- 
induced  die-off  of  pathogens  in  an  algal-free  aero- 
bic pond.  Common  problems  in  efficiency  of 
pathogen  removal  are  related  to  short-circuiting  in 
mixing,  complete  mixing  (allows  algal  growth), 
and  the  presence  of  organic  matter  (favors  bacte- 
rial growth).  Important  facts  to  consider  are  (1) 
Light  plays  little  part  in  increasing  the  bacterial 
death  rate.  (2)  Die-off  rates  in  ponds  are  generally 
lower  than  those  obtained  in  fresh  or  saline  waters 
in  the  dark.  (3)  Algae  are  undesirable.  (4)  The  most 
successful  mechanism  of  BOD  removal  is  conver- 
sion to  methane  in  anaerobic  ponds.  The  land  area 


designated  by  this  method  is  60-70%  smaller  than 
that  obtained  by  a  conventional  design  method. 
(Cassar-PTT) 

W88-07345 


HYDRAULIC  PERFORMANCE  OF  WASTE 
STABILIZATION  PONDS  IN  PORTUGAL, 

Laboratorio  Nacional  de  Engenharia  Civil,  Lisbon 

(Portugal). 

M.  H.  F.  Marecos  do  Monte,  and  D.  D.  Mara. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  219-227,  1987.  8  fig,  4  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Design  criteria,  Model  studies,  Mathematical 
models,  Hydraulic  properties,  Portugal,  Tracer 
studies,  Stabilization  lagoons,  Performance  evalua- 
tion. 

The  hydraulic  regimes  in  two  Portuguese  faculta- 
tive waste  stabilization  ponds  were  studied  with  a 
fluorescent  dye  tracer  technique.  One  pond  was  a 
primary  facultative  pond  receiving  raw  sewage 
(Portimao);  the  second  was  a  secondary  pond  re- 
ceiving the  effluent  from  an  anaerobic  pond  (Vidi- 
gueira).  The  dispersion  numbers  were  as  follows; 
Portimao-0.595  in  winter  and  0.371  in  summer; 
Vidigueira-0.574  in  winter  and  0.523  in  summer. 
Results  did  not  agree  with  those  obtained  from  the 
available  predictive  equations  in  the  recent  litera- 
ture. (Cassar-PTT) 
W88-07346 


ATTACHED-GROWTH  WASTE  STABILIZA- 
TION POND  TREATMENT  EVALUATION, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

H.  K.  Shin,  and  C.  Polprasert. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  229-235,  1987.  3  fig,  3  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Performance  evaluation,  Stabilization  lagoons,  Bio- 
film,  Kinetics,  Model  studies,  Organic  loading, 
Biomass,  Coliforms,  Bacteria,  Feasibility  studies, 
Pilot  plants,  Polyvinlidene  chloride. 

This  study  investigated  the  feasibility  of  improving 
waste  stabilization  ponds  performance  through  the 
addition  of  attached-growth  media  in  the  pond 
water.  An  artificial  media  consisting  of  fine  strings 
of  polyvinylidene  chloride  was  employed  as  an 
attached-growth  media  in  the  laboratory-scale  and 
pilot-scale  experiments.  Better  removal  of  organic, 
nutrient  and  suspended  solids  were  obtained  in  the 
attached-growth  waste  stabilization  ponds.  The  at- 
tached-growth ponds  were  found  to  be  rather 
stable  against  increased  hydraulic  loadings.  How- 
ever, the  fecal  coliform  die-off  in  the  attached- 
growth  units  was  not  significantly  different  from 
that  of  the  control  units  without  attached-growth 
media.  (Author's  abstract) 
W88-07347 


STUDY  OF  THE  PERFORMANCE  OF  A  HIGH- 
RATE  PHOTOSYNTHETIC  POND  SYSTEM, 

Laboratorio  de  Engenharia  Bioquimica,  Instituto 
Superior  Tecnico,  Av.  Rovisco  Pais,  1096  Lisboa 
Codex,  Portugal. 

H.  M.  Pinheiro,  M.  T.  Reis,  and  J.  M.  Novais. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  237-241,   1987.  2  fig,   1  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Color,  'Photosynthetic  ponds,  Algae,  Portugal, 
Sulfur  bacteria,  Bacteria,  Performance  evaluation, 
Stabilization  lagoons,  Sludge,  Saline  water,  Photo- 
synthesis. 

Color  changes  (intense  green,  pink,  gray-brown) 
and  other  marked  disturbances  were  observed  at  a 
high-rate  photosynthetic  pond  system  at  Alco- 
chete,  Portugal.  Previous  chemical  and  microbio- 
logical tests  made  it  possible  to  attribute  these 
occurrences  to  the  proliferation  of  purple  sulfur 
bacteria,  following  the  probable  production  of  sul- 
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fide  in  the  ponds  by  sulfate-reducing  bacteria.  Re- 
sults from  more  recent  tests  and  observations  con- 
firmed the  earlier  conclusions  and  revealed  inad- 
equacies in  the  operating  conditions.  Corrective 
actions  include  a  more  efficient  mixing  of  pond 
contents,  prevention  of  contamination  by  salty  es- 
tuarine  waters,  and  control  of  residence  times  and 
bottom  sludge  accumulation.  (Cassar-PTT) 
W88-07348 


HIGH-RATE  ALGAL  PONDS;  TREATMENT 
OF  WASTEWATERS  AND  PROTEIN  PRODUC- 
TION: IV.  CHEMICAL  COMPOSITION  OF 
BIOMASS  PRODUCED  FROM  SWINE 
WASTES, 

Departmento  de  Ciencias  e  Engenharia  do  Am- 
biente,  Faculdade  de  Ciencias  e  Tecnologia,  U.  N. 
L.,  Quinta  da  Torre,  2825  Monte  da  Caparica, 
Portugal. 

A.  M.  Rodrigues,  and  J.  F.  Santos  Oliveira. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  243-248,  1987.  2  fig,  3  tab,  27  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  *Ponds,  'Biological  wastewater  treatment, 
•Algae,  'Animal  wastes,  Animal  feed,  Protein, 
Biomass,  Hogs,  Stabilization  lagoons,  Pilot  plants, 
Nutrients. 

Swine  wastes  from  swine  breeding  installations 
were  treated  in  a  pilot  system  of  high  rate  algal 
ponds.  The  Albazod  biomass  (designates  total  par- 
ticulate matter  in  high-rate  algal  ponds)  was  deter- 
mined in  order  to  evaluate  the  potential  of  Albazod 
for  utilization  as  a  protein  supplement  to  animal 
feed.  The  most  important  component  in  the  Alba- 
zod biomass  was  crude  protein,  which  increased 
when  detention  time  decreased.  For  a  three-day 
detention  time  the  following  nutrient  materials 
were  obtained  (percent  dry  weight):  crude  protein, 
41.46%;  carbohydrates,  29.80%;  fats,  4.93%.  Ash 
amounted  to  23.81%.  (Cassar-PTT) 
W88-07349 


HIGH-RATE  OXIDATION  PONDS:  THE  IS- 
RAELI EXPERIENCE, 

Environmental  and  Water  Resources  Engineering, 

Technion,  Haifa  32000,  Israel. 

G.  Shelef,  and  Y.  Azov. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  249-255,  1987.  8  fig,  1  tab,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Fish  farming,  'Biological 
wastewater  treatment,  'Oxidation  ponds,  Israel, 
Algae,  Stabilization  lagoons,  Seasonal  variation. 
Pilot  plants,  Temperature,  Solar  radiation. 

High-rate  oxidation  ponds  for  wastewater  treat- 
ment and  algal  biomass  production  have  been  ex- 
tensively studied  in  Israel.  Research  has  been  con- 
ducted at  all  scales,  including  laboratory,  outdoor 
miniponds,  pilot-  plant,  field-scale,  and  a  full-scale. 
Systems  must  be  designed  to  suit  the  environmen- 
tal and  climatic  constraints  of  a  specific  location. 
Ponds  in  a  tropical  location  can  use  a  constant 
retention  time.  Operation  must  also  be  designed  to 
account  for  seasonal  variations  in  solar  radiation 
and  temperature.  This  may  be  done  by  operating 
deeper  ponds  (at  longer  retention  time)  during  the 
cold  season  and  using  idle  ponds  in  summer  for 
commercial  fish  raising.  (Cassar-PTT) 
W88-07350 


HARVESTING  OF  ALGAE  FROM  HIGH-RATE 
PONDS  BY  FLOCCULATION-FLOTATION, 

Environmental    and    Water    Resources    Research 

Center,  Technion,  Israel  Institute  of  Technology, 

Haifa  32000,  Israel. 

E.  Sandbank,  and  G.  Shelef. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  257-263,  1987.  6  fig,  1  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Algae,  'Flocculation,  'Flotation,  Dissolved  air 
flotation,  Electroflotation,  Stabilization  lagoons, 
Aluminum  sulfate. 

Microalgae  grown  in  stabilization  ponds  and  in 
high-rate    oxidation    ponds    treating    wastewater 


were  harvested  by  flocculation  with  aluminum  sul- 
fate and  floated  in  a  laboratory  electroflotation 
unit,  where  bubbles  were  produced  electrolytical- 
ly.  It  was  shown  that  the  higher  the  solids  concen- 
tration, the  lower  was  the  air-to-solids  ratio  needed 
to  achieve  90%  algal  removal.  The  simultaneous 
flocculation  of  suspended  algae  and  release  of  bub- 
bles while  floes  grew  gave  equivalent  suspended 
solids  removal  when  compared  with  the  classical 
flush  mixing  flocculation  followed  by  slow  mixing- 
flotation  stage.  Air-to-solids  ratios  between  0.009 
and  0.013  were  sufficient  for  floes  flotation  by 
dissolved  air  flotation  and  electroflotation.  Contin- 
uous flocculation-flotation  in  a  dissolved  air  flota- 
tion pilot  plant  unit  showed  that  flush  mixing  can 
be  replaced  by  injection  of  chemicals  in-line,  pro- 
vided a  retention  of  15  sec  is  given  before  the 
inflow  to  the  flotation  tank.  Slow  mixing  could  be 
eliminated  altogether  when  bubbles  were  generat- 
ed simultaneously  with  the  flocculation  stage.  Dis- 
solved air  flotation  was  further  simplified,  replac- 
ing the  air  compressor  used  for  pressuring  air  into 
water  by  a  venturi  suction  at  the  under  pressure 
side  of  the  pump  in  the  pressurized  line.  Dissolved 
air  flotation  in  its  simplified  version  is  preferred  for 
algae  harvesting  in  fresh  water  algae  cultures  and 
in  high-rate  oxidation  pond  systems,  while  it  is 
recognized  that  electroflotation  may  be  preferred 
in  harvesting  marine  microalgae.  (Author's  ab- 
stract) 
W88-07351 


AERATION  AND  WATER  HYACINTHS  IN 
WASTE  STABILIZATION  PONDS, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad  and  Tobago).   Dept.   of  Civil   Engineering. 
P.  R.  Thomas,  and  H.  O.  Phelps. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  265-271,   1987.  4  fig,  5  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Macrophytes,  'Aeration,  'Water  hyacinth,  Trini- 
dad, Tropical  regions,  Stabilization  lagoons,  Or- 
ganic matter,  Suspended  solids. 

A  poorly  designed  and  overloaded  waste  stabiliza- 
tion pond  system  in  Trinidad  was  modified  to 
produce  acceptable  effluent.  After  several  modifi- 
cations, a  system  was  developed  which  could 
handle  a  sewage  flow  more  than  double  the  design 
flow.  This  arrangement  changed  the  operation 
from  two  ponds  in  parallel  to  two  ponds  in  series, 
with  surface  aerators  installed  in  the  first  pond  and 
water  hyacinths  in  the  second  pond.  The  effluent 
quality  improved  to  10  mg/liter  total  suspended 
solids  and  BOD  during  some  months,  with  addi- 
tional treatment  needed  to  reduce  fecal  coliforms. 
Water  hyacinths  without  aeration  did  not  signifi- 
cantly improve  performance.  Aeration  alone 
caused  significant  improvement  in  effluent  quality 
but  was  not  sufficient  to  reduce  organic  matter  and 
suspended  solids  so  that  effluent  could  be  dis- 
charged into  the  river.  Plans  for  additional  treat- 
ment for  residual  fecal  coliforms  involved  disinfec- 
tion or  maturation  ponds.  (Cassar-PTT) 
W88-07352 


BOD  REMOVAL  IN  FLOATING  AQUATIC 
MACROPHYTE-BASED  WASTEWATER 

TREATMENT  SYSTEMS, 

Reedy  Creek  Utilities  Co.,  Inc.,  Lake  Buena  Vista, 

FL. 

T.  A.  DeBusk,  and  K.  R.  Reddy. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  273-279,  1987.  4  fig,  16  ref. 

Descriptors:  'Biological  oxygen  demand,  'Carbon 
removal,  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Macrophytes,  Aquatic  plants,  Water  hyacinth, 
Pennywort,  Stabilization  lagoons,  Biochemical 
oxygen  demand. 

Floating  macrophytes  cultured  in  ponds  used  for 
secondary  wastewater  treatment  (BOD  removal) 
apparently  serve  two  functions:  they  provide  a 
substrate  for  bacterial  attachment,  and  their  vascu- 
lar lacunae  act  as  a  conduit  for  the  transport  of 
oxygen  from  the  atmosphere  to  the  wastewater.  In 
the   present   study,   floating   macrophyte   systems 


containing  pennywort  (Hydrocotyle  umbellata) 
were  found  to  be  10%  more  effective  (on  an 
annual  average)  at  removing  wastewater  carbon 
(BOD)  than  those  containing  the  more  productive 
water  hyacinth  (Eichhornia  crassipes).  This  en- 
hancement in  BOD  removal  is  thought  to  be  due 
to  pennywort's  superior  oxygen  transport  capabil- 
ity. In  a  separate  six-month  long  study,  plant  har- 
vesting was  found  to  have  no  effect  on  BOD 
removal  in  a  water  hyacinth-based  treatment 
system.  These  data  demonstrate  that  operational 
strategies  used  in  floating  macrophyte-based  nutri- 
ent removal  systems  (i.e.,  frequent  harvest  of 
highly  productive  plants)  are  inappropriate  for 
those  systems  utilized  for  carbon  removal.  (Au- 
thor's abstract) 
W88-07353 


REMOVAL  OF  HEAVY  METALS  AND 
SEWAGE  SLUDGE  USING  THE  MUD  SNAIL, 
CIPANGOPALUDINA  CHINENSIS  MAL- 
LEATA  REEVE,  IN  PADDY  FIELDS  AS  ARTI- 
FICIAL WETLANDS, 

Tohoku  Univ.,  Sendai  (Japan).  Biological  Inst. 
Y.  Kurihara,  and  T.  Suzuki. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  281-286,   1987.  3  fig,  2  tab,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Path  of  pol- 
lutants, 'Stabilization  ponds,  'Ponds,  'Biological 
wastewater  treatment,  'Heavy  metals,  'Snails, 
'Wetlands,  'Sludge,  Reeds.  Rice,  Snails,  Metals, 
Cadmium,  Zinc,  Copper,  Nickel,  Manganese,  Iron, 
Tissue  analysis,  Composting,  Land  disposal,  Stabi- 
lization lagoons,  Bioaccumulation,  Accumulation, 
Land  disposal. 

Sewage  sludge  composted  with  reeds  was  spread 
on  submerged  paddy  fields  and  populations  of  mud 
snails  added  to  assess  heavy  metal  accumulation  in 
the  snails  and  to  monitor  biodegradation  of  the 
sludge.  The  biomass  and  growth  of  newborn  snails 
in  the  composted  fields  was  superior  to  that  of 
snails  in  the  paddy  soil  without  added  compost. 
Shell  width  of  newborn  snails,  which  also  correlat- 
ed with  dry  weight  of  flesh,  clustered  within  12-15 
mm  in  compost-fed  snails  and  within  8-11  mm  in 
snails  fed  plain  paddy  soil.  The  amount  of  daily 
assimilation  per  unit  body  weight  showed  a  sharp 
decline  when  the  population  density  was  low  and 
approached  a  maximum  value  at  70  g/sq  m  for 
small  snails,  100  g/sq  m  for  medium-sized  snails, 
and  130  g/sq  m  for  large  snails.  The  amount  of 
sludge  assimilated  decreased  gradually  with  time, 
reaching  a  steady  value  at  15  days.  Heavy  metals 
were  concentrated  in  the  snail  flesh  compared  with 
the  surrounding  soil:  cadmium,  2-fold;  zinc,  7-fold; 
copper,  15-fold.  Levels  of  Ni,  Pb,  Cr,  Mn,  and  Fe 
in  snail  flesh  were  less  than  those  in  the  soil.  The 
quantities  of  metals  (in  micrograms)  accumulated 
in  the  snail  flesh  and  shells  per  sq  m  of  plot  applied 
with  compost  were  20.12  for  Cd,  2210  for  Zn,  and 
762  for  Cu.  It  was  proposed  that  harvesting  of  the 
snails  would  then  eliminate  much  of  the  sludge 
volume  as  well  as  heavy  metals.  (Cassar-PTT) 
W88-07354 


WASTEWATER  TREATMENT  IN  STABILIZA- 
TION PONDS  WITH  HIGHER  AQUATIC 
PLANTS, 

Department  of  General  and  Commune  Hygiene, 

Kiev  Medical  Institute,  Kiev,  USSR. 

V.  I.  Tsiprijan,  and  V.  V.  Kravets. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  287-288,  1987.  5  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Aquatic  plants,  'Tertiary  wastewater  treatment, 
Industrial  wastewater,  Agricultural  wastes,  Macro- 
phytes, Stabilization  lagoons,  Organic  wastes,  Oil 
wastes,  Chemical  wastes,  Industrial  wastes,  Sus- 
pended solids,  Nitrogen,  Phosphates. 

Waste  stabilization  ponds  containing  higher  aquat- 
ic plants  improved  the  efficiency  of  treatment. 
Reeds,  canes,  and  rushes  were  commonly  used 
because  they  have  proved  most  efficient  in  the 
treatment  process,  which  is  a  year-round  phenome- 
non.  High   removal  efficiency   was  observed  for 
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several  types  of  wastewaters:  domestic  organic 
matter,  oil,  synthetic  surface  active  agents,  phen- 
ols, pharmaceutical  plants,  and  sugar  refineries. 
After  six  days,  ponds  treating  wastes  from  bio- 
chemcial  plants  and  sugar  refineries  achieved  the 
following  reductions:  BOD.  99.5%;  COD,  96.9%; 
suspended  solids,  99.1%;  ammonium-N,  92.8%; 
phosphates,  99.8%;  and  general  mineralization  was 
32.7%.  (Cassar-PTT) 
W88-07355 


IRRIGATION  REUSE  OF  POND  EFFLUENTS 
IN  DEVELOPING  COUNTRIES, 

Applied   Research  and  Technology  Unit,  Water 

Supply  and  Urban  Development  Department,  The 

World  Bank,  1818  H  St.,  N.W.,  Washington,  D.C. 

20433. 

C.  R.  Bartone,  and  S.  Arlosoroff. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  289-297,  1987.  4  tab,  26  ref.  UNDP 

Projects  GLO/80/004  and  GLO/84/007. 

Descriptors:  'Wastewater  treatment,  *Water  reuse, 
•Irrigation  water,  'Stabilization  ponds,  'Ponds, 
•Biological  wastewater  treatment,  'Developing 
countries,  Stabilization  lagoons,  Pathogens,  Agri- 
culture, Water  quality,  Wastewater  renovation, 
Wastewater  irrigation,  Arid  regions,  Semiarid  re- 
gions, Helminths,  Odor  control,  Biological  oxygen 
demand,  Bacteria,  Viruses. 

The  large-scale  reuse  of  sewage  for  irrigation, 
often  without  adequate  safeguards,  is  common- 
place in  many  arid  and  semiarid  regions  of  the 
world.  A  UNDP/World  Bank  global  research 
project  has  reviewed  available  epidemiological 
data  and  formulated  a  risk  model  to  evaluate  sani- 
tary control  options  for  effluent  irrigation.  The 
study  concluded  that  wastewater  treatment  proc- 
esses that  effectively  remove  all  or  most  of  the 
pathogens  in  wastewater  provide  a  major  or  total 
reduction  in  the  negative  health  effects  caused  by 
raw  wastewater  reuse.  Furthermore,  the  study 
found  the  recommended  criteria  for  effective 
wastewater  treatment  for  irrigation  reuse  in  devel- 
oping countries  to  be,  in  order  of  priority:  (1) 
maximum  removal  of  helminths;  (2)  effective  re- 
duction in  bacterial  and  viral  pathogens;  and  (3) 
freedom  from  odor  and  appearance  nuisances  (i.e., 
reduction  of  BOD).  Multicell  stabilization  ponds 
are  suited  to  meet  all  three  criteria.  Research  spon- 
sored by  the  UNDP/World  Bank  project  has 
shown  that  well-designed  and  operated  multicell 
stabilization  ponds  achieve  virtually  total  removal 
of  helminths  and  a  greater  than  99.99%  reduction 
of  enteric  bacteria.  Waste  stabilization  ponds  can 
produce  an  odor-free  effluent  rich  in  nutrients  and 
attractive  for  agricultural  use.  Most  suitable  in  hot 
developing  countries,  ponds  are  a  particularly 
robust,  flexible  and  almost  fail-safe  treatment 
system  having  low  construction  and  operation 
costs.  Research  is  now  focusing  on  management 
and  policy  issues  required  to  effectively  achieve 
controlled  irrigation  reuse.  (Author's  abstract) 
W88-07356 


REUSE  OF  STABILIZATION  POND  EFFLU- 
ENT FOR  AGRICULTURAL  IRRIGATION  IN 
ISRAEL, 

Environmental  Engineering  and  Water  Resources 

Research    Center,    Technion,    Israel    Institute    of 

Technology,  Haifa  32000,  Israel. 

G.  Shelef,  M.  Juanico,  and  M.  Vikinsky. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  299-305,   1987.  3  fig,  4  tab,   18  ref. 

Descriptors:  •Wastewater  treatment,  'Water  reuse, 
•Irrigation  water,  *Public  health,  *Stabilization 
ponds,  *  Ponds,  'Biological  wastewater  treatment, 
•Viruses,  Agriculture,  Wastewater  irrigation, 
Wastewater  renovation,  Stabilization  lagoons,  Arid 
regions,  Semiarid  regions,  Water  quality,  Israel, 
Pathogens,  Chlorination,  Algae,  Zooplankton. 

The  evolution  of  waste  stabilization  ponds  in  Israel 
has  been  guided  by  the  intended  end-use,  irriga- 
tion, as  well  as  by  high  land  costs  and  public  health 
impacts.  These  factors  have  led  to  enlargement  of 
storage  capacity  and  improvement  of  treatment 
efficiency.  Storage  reservoirs,  6  to  12  m  deep  and 
with  capacities  of  50,000  to  1.5  million  cu  m,  were 


introduced  in  the  1970s  and  presently  number 
more  than  100  in  Israel.  Loading  and  depth  are  key 
factors  determining  performance.  The  large 
Kishon  complex  is  the  largest  wastewater  reclama- 
tion system  for  irrigation  in  this  country.  It  re- 
ceives chlorinated  secondary  effluent  from  the 
Haifa  region.  The  system  consists  of  a  12  million 
cu  m  reservoir  divided  in  halves  to  prevent  short- 
circuiting,  followed  by  a  chlorination  facility  and 
an  operational  reservoir,  from  which  irrigation 
water  is  obtained.  Developments  in  improved  sta- 
bilization pond  efficiency  include  the  recirculation 
system  and  the  high-rate  pond.  Studies  of  agricul- 
tural workers  and  residents  in  30  kibbutzim  with 
13,500  residents  showed  that  serum  echovirus  anti- 
bodies were  not  correlated  with  wastewater  irriga- 
tion. The  problems  of  zooplankton  and  algae  in 
irrigation  water  are  handled  by  drawing  water 
from  the  0.7  to  1.5  m  depth  where  suspended  solids 
are  minimum  and  by  filtration  with  countercurrent 
cleaning  mechanisms.  (Cassar-PTT) 
W88-07357 


REUSE  OF  STABILIZATION  POND  EFFLU- 
ENT FOR  CITRUS  RETICULATA  (ORANGE), 
FOREST  AND  ROAD  VERGE  PLANTS, 

National     Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07358 


DEEP  WASTEWATER  RESERVOIRS  IN 
ISRAEL:  I.  LIMNOLOGICAL  CHANGES  FOL- 
LOWING SELF-PURIFICATION, 

Human  Environmental  Sciences  Division,  School 
of  Applied  Science  and  Technology,  The  Hebrew 
University  of  Jerusalem,  Israel. 
I.  Dor,  I.  Kalinsk,  J.  Eren,  and  C.  Dimentman. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  317-322,   1987.  5  fig,   1  tab,  6  ref. 

Descriptors:  'Lakes,  'Wastewater  treatment, 
'Tertiary  wastewater  treatment,  'Reservoirs,  •Ir- 
rigation water,  *  Self-purification,  'Stabilization 
ponds,  *Ponds,  *Biological  wastewater  treatment, 
Stabilization  lagoons,  Purification,  Ma'ale  Kishon 
Reservoir,  Israel,  Water  quality,  Water  storage, 
Storage,  Limnology,  Eutrophic  reservoirs,  Water 
reuse,  Dissolved  oxygen,  Primary  productivity, 
Algae,  Zooplankton,  Oxygen,  Chlorophyll,  Nutri- 
ents, Phosphates,  Respiration. 

Ma'ale  Kishon  Reservoir  (surface  area  of  1,3  sq 
km,  average  depth  of  9  m,  and  volume  of  12 
million  cu  m)  is  divided  into  southern  and  northern 
basins  by  a  dam.  Secondary  effluent  enters  the 
northern  basin  and,  after  6  weeks  retention,  flows 
into  the  southern  basin.  Sampling  was  conducted 
monthly  or  biweekly  during  April  1985  through 
July  1986  to  document  the  differences  in  water 
quality  between  the  two  basins,  thus  showing  the 
degree  of  self-purification.  The  following  param- 
eters showed  decreases  in  concentration  in  the 
second  basin  as  compared  with  the  first:  BOD, 
63%;  COD,  22%;  total  suspended  solids,  28%; 
ammonium  ion,  36%;  phosphate,  25%;  coliforms, 
96%;  heterotrophic  bacteria,  50%;  algae,  40%;  ro- 
tifers, 75%;  daphnids,  44%.  Self-purification  also 
produced  increases  of  83%  in  nitrate  concentra- 
tions and  154%  in  cyclopoid  populations.  Dis- 
solved oxygen  was  generally  3  mg/liter  higher  at 
all  levels  in  the  southern  basin.  pH  was  slightly 
higher  in  the  southern  basin.  Chlorophyll  a  con- 
centrations were  higher  in  the  northern  basin, 
except  in  the  first  100  cm  of  the  water  column.  The 
rates  of  primary  productivity  and  of  respiration  in 
the  upper  1  m  layer  were  lower  in  the  southern 
basin  by  31%  and  48%,  respectively.  (Cassar-PTT) 
W88-07359 


CLOGGING  IN  IRRIGATION  SYSTEMS  REUS- 
ING POND  EFFLUENTS  AND  ITS  PREVEN- 
TION, 

Human  Environmental  Sciences  Division,  School 
of  Applied  Science  and  Technology,  The  Hebrew 
University  of  Jerusalem,  Jerusalem,  Israel. 
For  primary  bibliographic  entry  see  Field  3C. 
W88-07360 


STABILIZATION  PONDS  IN  SOUTHWEST 
FRANCE:  EFFLUENT  QUALITY, 

Division  Qualite  des  Eaux,  CEMAGREF,  B.P.  3, 

F33610  Cestas  Principal,  France. 

P.  Boutin,  and  S.  Deux-Sevres. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  329-331,   1987.  7  fig,  2  tab,  2  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Stabilization  lagoons,  France,  Performance  evalua- 
tion, Seasonal  variation,  Bacteria,  Chemical 
oxygen  demand,  Carbon,  Nitroge. 

Effluent  quality  data  were  collected  from  three 
stabilization  pond  systems  in  France.  The  single 
pond  systems  had  poor  effluent  quality.  Hydraulic 
overloading  occurred  in  winter  in  the  case  of 
single-pond  systems  or  defective  multi-pond  sys- 
tems. Seasonal  variations  were  observed  in  algal 
populations  (higher  in  summer)  and  in  the  ammoni- 
um/organic nitrogen  ratio  (inverted  in  April-May 
and  September-October).  Median  values  for  efflu- 
ent from  3-4  pond  systems  were  15-20  mg/liter 
suspended  solids  and  40-50  mg/liter  for  soluble 
COD.  Bacterial  concentrations  varied  widely 
through  the  seasons  and  among  the  different  sys- 
tems, the  single  pond  having  the  highest  levels. 
(Cassar-PTT) 
W88-07361 


FRENCH  EXPERIENCE  IN  THE  OPERATION 
AND  MAINTENANCE  OF  WASTEWATER 
TREATMENT  LAGOONS, 

CEMAGREF,  Division  Qualite  des  Eaux,  Peche 

et   Pisciculture,    3   Quai   Chauveau,   69336   Lyon 

Cedex  09,  France. 

M.  Vuillot,  C.  Boutin,  and  M.  F.  Dupuis. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  333-335,  1987.  1  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'France,  'Maintenance,  Sludge,  Stabilization  la- 
goons. 

Routine  maintenance  tasks  associated  with  waste 
stabilization  ponds  include  general  checking  and 
pretreatment  cleaning  (once  a  week),  controlling 
vegetation  around  ponds  (4  times  a  year),  control- 
ling vegetation  on  dike  (twice  a  year),  cutting  of 
macrophytes  in  macrophyte  ponds  (once  a  year), 
and  various  small  repairs  such  as  removal  of  float- 
ing objects  as  needed.  Sludge  management  in- 
volves checking  sludge  thickness,  elimination  of 
unusually  thick  deposits  (such  as  near  the  inlet), 
and  total  emptying  of  the  pond  about  every  10 
years.  (Cassar-PTT) 
W88-07362 


ENVIRONMENTAL  IMPACT  ASSESSMENT 
OF  THE  DISCHARGE  OF  THE  EFFLUENT 
FROM  THE  FARO  WASTE  STABILIZATION 
PONDS  INTO  THE  RIA  FORMOSA,  AL- 
GARVE,  PORTUGAL, 

PROCESL,  Engenharia  Hidraulica  e  Ambiental, 
Lda.,  67  Rua  Castilho,  4th  1200  Lisboa,  Portugal. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07363 


ALGAL-BACTERIAL  PONDING  SYSTEMS 
FOR  MUNICIPAL  WASTEWATER  TREAT- 
MENT IN  ARID  REGIONS, 

Kuwait  Univ.,  Safat.  Dept.  of  Civil  Engineering. 
I.  I.  Esen,  K.  Puskas,  I.  Banat,  and  R.  A.  Daher. 
Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  341-343,  1987. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Algae,  'Bacteria,  'Arid  regions,  Stabilization  la- 
goons, Pilot  plants,  Water  reuse,  Biological  oxygen 
demand,  Chemical  oxygen  demand,  Coliforms, 
Bacterial  analysis. 

A  pilot  plant  was  constructed  to  investigate  the  use 
of  algal-bacterial  systems  to  treat  municipal 
wastewaters  in  arid  regions.  The  plant  consisted  of 
sand   and   oil   traps,   weir   tanks,   two   facultative 
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ponds  (250  cu  m  each),  two  high-rate  ponds  (25  cu 
m  each),  four  sedimentation  tanks,  a  sludge  digest- 
er, and  auxiliary  facilities.  The  effluent  was  sched- 
uled for  use  in  irrigation;  the  algae,  as  a  soil  condi- 
tioner. Preliminary  results  indicated  that  more  than 
60%  of  BOD  and  more  than  50%  of  COD  were 
removed  in  spite  of  relatively  concentrated  raw 
sewage  (300-600  mg/liter  BOD).  Total  bacterial 
counts  in  effluent  were  10%  of  that  in  raw  sewage. 
Total  coliform  counts  were  reduced  by  95%.  The 
main  algal  population  is  Scenedesmus  and  Chlamy- 
domonas  in  the  facultative  ponds  and  Scenedesmus 
in  the  high-rate  ponds.  (Cassar-PTT) 
W88-07364 


SEWAGE  STABILISATION  PONDS  IN 
ARABIA  AND  KENYA, 

Taylor  (John)  and  Sons,  London  (England). 

L.  J.  Smith. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  345-347,  1987.  1  tab. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Design  criteria,  'Biological 
wastewater  treatment,  Saudi  Arabia,  Kenya,  Aden, 
Yemen,  Stabilization  lagoons,  Seepage,  Evapora- 
tion, Water  losses. 

Design  criteria  for  waste  stabilization  ponds  con- 
structed in  several  countries  are  described.  These 
include  six  operating  systems  and  four  designed- 
but-not-constructed  systems  in  Saudi  Arabia, 
Yemen,  Aden,  and  Kenya.  Performance  data  are 
not  available.  Situations  in  which  stabilization 
ponds  are  not  suitable  are  high  evaporation  or 
seepage  loss,  high  algal  concentrations,  and  uncer- 
tain, highly  variable  effluent  quality.  (Cassar-PTT) 
W88-07365 


STUDIES  ON  HIGH  ALTITUDE  WASTE  STA- 
BILIZATION PONDS  IN  PERU, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 

H.  W.  Pearson,  D.  D.  Mara,  W.  Thompson,  and  S. 

P.  Maber. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  349-353,  1987.  4  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Design  flow,  'Biological 
wastewater  treatment,  Peru,  High  altitude  regions, 
Design  criteria,  Stabilization  lagoons,  Tempera- 
ture, Light,  Sludge. 

Studies  on  waste  stabilization  ponds  at  Cajamarca 
(altitude,  2675  m)  and  Juliaca  (3827  m)  in  Peru 
have  shown  that  existing  pond  design  equations 
can  be  confidently  used  for  designing  ponds  for 
high  Andean  towns,  even  though  there  are  large 
diurnal  variations  in  air  temperatures  and  high 
light  intensities.  Some  caution  must  be  exercised 
above  3500  m,  however,  since  safety  margins  are 
reduced.  Sludge  accumulation  was  minimal,  de- 
spite the  pond  water  temperatures  being  lower 
than  15  C  in  the  region  of  the  sediments.  (Author's 
abstract) 
W88-07366 


IMPROVEMENT  OF  OXIDATION  POND  EF- 
FLUENT QUALITY   BY  SAND   FILTRATION, 

Kyoto  Univ.  (Japan).  Dept.  of  Environmental  and 

Sanitary  Engineering. 

I.  Somiya,  S.  Fujii,  and  K.  Takeda. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  355-357,  1987.  5  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Filtration,  'Oxidation  ponds,  Model  studies,  Ter- 
tiary wastewater  treatment,  Stabilization  lagoons, 
Kinetics,  Sand  filters. 

A  mathematical  model  was  developed  to  study 
sand  filtration  of  waste  stabilization  pond  effluent. 
The  degradation  of  the  filter  deposit  followed  a 
first-order  reaction  at  a  filtration  rate  >5  m/day 
and  a  zero-order  reaction  at  a  rate  <  1  m/day.  The 
maximum  deposit  in  the  sand  filtration  bed  was 
determined  to  be  about  0.3  kg/sq  m  of  the  bed 
surface  area  at  the  rate  of  0.5  to  1  m/day  and  0.2 
kg/sq  m  at  5-10  m/day.  (Cassar-PTT) 


W88-07367 


ULTRAVIOLET  RADIATION  AND  SEDIMEN- 
TATION OF  WASTEWATER  LAGOON  EF- 
FLUENTS, 

Tennessee      Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
V.  D.  Adams,  E.  C.  Nieminski,  and  M.  B.  Borup. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.   12,  p  359-361,   1987.   1  fig,   1  tab,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Wastewater  lagoons,  'Ponds,  'Biological 
wastewater  treatment,  'Ultraviolet  radiation, 
'Sedimentation,  'Disinfection,  Algae,  Bacteria, 
Suspended  solids,  Tertiary  wastewater  treatment, 
Stabilization  lagoons.  'Coliforms,  Hydrogen  ion 
concentration,  Turbidity,  Nitrogen,  Phosphorus, 
Metals,  Streptococcis. 

A  process  consisting  of  ultraviolet  radiation  fol- 
lowed by  sedimentation  was  used  to  remove  sus- 
pended solids  from  a  wastewater  lagoon  effluent 
treated  in  a  series  of  seven  lagoons.  The  experi- 
mental treatment  removed  33%  of  suspended 
solids,  45%  of  volatile  suspended  solids,  54%  of 
BOD,  66%  of  total  coliforms,  78%  of  fecal  coli- 
forms, and  49%  of  fecal  streptococci.  No  signifi- 
cant changes  occurred  in  pH,  turbidity,  nitrogen 
and  phosphorus  compounds,  and  metals  concentra- 
tions. (Cassar-PTT) 
W88-07368 


STEEL  INDUSTRY  WASTES  TREATMENT  IN 
BUFFER  PONDS, 

Department  of  Biochemistry,  N.G.  Kholodny  In- 
stitute of  Botany,  Academy  of  Sciences  of  Ukraini- 
an SSR,  Kiev,  USSR. 
V.  M.  Bagnyuk. 

Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  363-364,  1987.  3  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Self-purification,  'Biological 
wastewater  treatment,  'Industrial  wastes,  'Steel 
industry,  Purification,  Costs,  Turbidity,  Phospho- 
rus, Microorganisms,  Algae,  Bacteria,  Stabilization 
lagoons. 

A  study  of  self-purification  of  steel  industry  wastes 
in  buffer  ponds  showed  that  about  6  species  of 
microalgae  and  many  types  of  bacteria  were 
present.  Unusual  organisms  included  a  group  of 
lytic  microorganisms  and  filamentous  and  myco- 
plasma-like  microorganisms  which  aid  in  precipita- 
tion of  iron  and  manganese  as  hydroxides.  The 
main  limiting  factor  was  high  turbidity  and  defi- 
ciencies of  dissolved  phosphorus  and  oxygen.  Effi- 
ciency was  improved  by  addition  of  deficient  sub- 
stances, such  as  soluble  phosphates,  a  much  cheap- 
er method  than  aeration.  (Cassar-PTT) 
W88-07369 


CIVIL  ENGINEER'S  POINT  OF  VIEW  ON 
WATER  TIGHTNESS  AND  CLOGGING  OF 
WASTE  STABILIZATION  PONDS, 

CEMAGREF,   Division    Mecanique   des   Sols   et 

Genie    Civil,    B.P.     121,    92164    Antony    Cedex, 

France. 

C.  Bernhard,  and  N.  Kirchgessner. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  365-367,  1987.  2  fig,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Leakage,  'Seepage,  'Soil  properties,  Perform- 
ance evaluation,  Clogging,  Stabilization  lagoons, 
France. 

A  survey  of  612  waste  stabilization  ponds  built  in 
1983-1986  in  France  was  concerned  with  causes 
and  location  of  leaks.  About  25%  had  leakage 
problems,  mainly  on  the  pond  bottom.  This  prob- 
lem was  blamed  on  insufficient  preliminary  geo- 
technical  study,  poor  construction,  delayed  filling 
of  the  pond,  or  insufficient  initial  influent  flow. 
Clogging  develops  in  some  cases  and  seals  the 
leaks.  Conditions  favorable  to  clogging  are  high 
total  suspended  solids  concentrations,  high  organic 


matter  concentrations  in  soil,  sandy  soil,  and  low 

hydraulic  gradient.  (Cassar-PTT) 

W88-07370 


EFFECTS  OF  LAGOON  TREATMENT  ON 
HELMINTH  EGGS, 

Department  de  Microbiologic  Faculte  de  Pharma- 
cie,  5  Rue  Albert  Lebrun,  54000  Nancy,  France. 
J.  Schwartzbrod,  K.  Bouhoum,  and  B.  Baleux. 
Water  Science  and  Technology  WSTED4,  Vol. 
19,  No.  12,  p  369-371,  1987.  10  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Eggs,  'Helminths,  Pathogens,  Stabilization  la- 
goons, Marrakech,  Public  health,  Sludge  disposal. 

The  effect  of  lagoon  treatment  on  the  elimination 
of  helminth  eggs  was  studied  in  the  Marrakech 
system,  which  consists  of  two  connected  ponds 
(total  retention  time,  8-10  days).  In  the  surface 
water  at  the  lagoon  inlet  the  helminth  egg  concen- 
tration averaged  11.7  per  liter;  none  were  found  at 
the  lagoon  outlet.  Only  about  3  eggs  per  liter  were 
found  in  pond  surface  and  deep  water  samples. 
However,  eggs  were  discovered  in  the  sediments 
at  concentrations  of  275  eggs/100  g  sediment  in  the 
first  basin  and  158  eggs/ 100  g  sediment  in  the 
second  basin.  Although  lagoon  treatment  was  ef- 
fective in  removing  helminth  eggs  from  the  water, 
their  presence  in  the  sediment  makes  safe  sludge 
disposal  a  problem.  (Cassar-PTT) 
W88-07371 


DOMESTIC  WASTEWATER  TREATMENT  IN 
TANKS  WITH  EMERGENT  HYDROPHYTES: 
LATEST  RESULTS  OF  A  RECENT  PLANT  IN 
FRANCE, 

CEMAGREF,  Division  qualite  des  Eaux,  Peche  et 

Pisciculture,  3  Quai  Chauveau  69336,  Lyon  Cedex 

09,  France. 

A.  Lienard. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  373-375,  1987.  1  fig,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Macrophytes,  Aquatic  plants,  France,  Perform- 
ance evaluation,  Pilot  plants,  Stabilization  lagoons. 

A  pilot  plant  for  treating  domestic  wastewater  in 
concrete  tanks  filled  with  aquatic  plants  was  con- 
structed. The  first  stage  consisted  of  48  parallel 
tanks  with  80  sq  m  surface  area  each,  one  planted 
with  Phragmites  communis,  two  with  Glyceria 
aquatica,  and  one  unplanted.  The  second  stage  was 
composed  of  2  tanks  planted  with  Phragmites. 
These  were  followed  by  three  tanks  in  series, 
planted  with  Scirpus  (third  and  fourth  tanks)  and 
iris  (fifth  tank).  Problems  which  remain  to  be 
solved  are  poor  aeration,  rapid  clogging,  insuffi- 
cient nitrification,  low  oxidoreduction  potentials, 
unpleasant  odors,  and  difficulty  in  establishing  vig- 
orous plant  growth.  (Cassar-PTT) 
W88-07372 


DEVELOPMENT  AND  APPLICATION  OF  AN 
ENERGY  UTILIZATION  SYSTEM  FOR  OR- 
GANIC WASTEWATERS, 

Guizhou  Provincial  Institute  of  City  Planning  and 

Design,    9    An    Yun    Road,    Guiyang,    Guizhou, 

China. 

C.  Shinian,  and  Y.  Guangyu. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.   12,  p  377-380,   1987.  2  fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
Upfiow  towers,  Oxidation  ponds,  Aquatic  plants, 
Energy,  Solar  energy,  Meat  processing  industry, 
Anaerobic  digestion,  Photosynthesis,  China,  Stabi- 
lization lagoons,  Animal  wastes,  Methane,  Biologi- 
cal  oxygen   demand,   Chemical   oxygen   demand. 

High-energy  aquatic  plants  are  used  in  a  pond 
treatment  system  in  place  of  the  usual  algal-bacte- 
ria system.  Suggestions  for  regions  with  insuffi- 
cient land  area  for  ponds  include  (1)  placing  in 
areas  scheduled   for  afforestation,   (2)  using   hill  - 
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sides,  upflow  towers,  and  step-like  arrangements, 
and  (3)  enhancing  treatment  with  anaerobic  proc- 
esses. Plants  grown  in  the  ponds  may  be  anaerobi- 
cally  digested  to  yield  energy-producing  methane. 
A  small  system  designed  for  200  cu  m/day  of 
wastes  from  an  animal  products  factory  was  made 
in  the  form  of  a  four-level  tower  of  ponds.  In  the 
middle  of  the  tower  was  an  upflow  anaerobic 
sludge  blanket  reactor.  COD  and  BOD  removal 
were  both  92%.  (Cassar-PTT) 
W88-07373 


EFFECT  OF  PH  ON  THE  PERFORMANCE  OF 
HIGH-RATE  OXIDATION  PONDS, 

Environmental  and  Water  Resources  Engineering, 

Technion,  Haifa  32000,  Israel. 

Y.  Azov,  and  G.  Shelef. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  381-383,  1987.  4  fig,  7  ref. 

Descriptors:  *Wastewater  treatment,  *  Stabilization 
ponds,  "Ponds,  'Biological  wastewater  treatment, 
•Hydrogen  ion  concentration,  'Oxidation  ponds, 
•Algae,  Performance  evaluation,  Ammonia,  Hy- 
drochloric acid,  Carbon  dioxide,  Photosynthesis, 
Biomass,  Ammonia,  Toxicity,  Stabilization  la- 
goons. 

The  pH  rise  seen  in  high-rate  oxidation  ponds  is 
usually  followed  by  a  decrease  in  algal  perform- 
ance and  in  overall  pond  performance.  Although 
the  direct  effects  of  the  pH  rise  are  minor,  the 
indirect  effects  are  major:  alterations  in  the  ratios 
of  the  carbonate  species  and  ammonia  dissociation. 
Limitation  of  dissolved  carbon  dioxide  by  addition 
of  hydrochloric  acid  suppresses  algal  growth; 
using  carbon  dioxide  as  the  pH  regulator  increases 
algal  growth  over  that  of  the  control  ponds.  At  a 
constant  total  ammonia  concentration  of  5  mM, 
variation  in  pH  dramatically  affects  algal  photo- 
synthesis. Carbon  assimilation  is  reduced  by  90% 
between  pH  values  of  8.2  and  8.7.  Reduction  of 
ammonia  concentration  by  evaporation  restores 
algal  growth  and  the  progression  toward  higher 
pH.  (Cassar-PTT) 
W88-07374 


MICROALGAL  HARVESTING  BY  IN  SITU  AU- 
TOFLOTATION, 

Environmental  and  Water  Resources  Engineering 

Center,  Technion,  Israel  Institute  of  Technology, 

Haifa,  32000,  Israel. 

E.  Sandbank,  and  L.  J.  van  Vuuren. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  385-387,  1987.  4  fig,  4  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
'Algae,  'Flotation,  Polyelectrolytes,  Dissolved  air 
flotation,  Oxygen,  Stabilization  lagoons,  Bubbles. 

Dissolved  air  flotation  principles  were  applied  to 
harvest  microalgae  from  high-rate  algal  pond  ef- 
fluents in  a  highly  simplified  system  which  consist- 
ed of  a  open  channel  and  a  dosing  pump  only. 
Polyelectrolyte  solution  was  dosed  into  the  chan- 
nel through  a  diffuser  in  the  vicinity  of  a  paddle 
wheel,  where  rapid  mixing  occurred.  Slow  mixing 
took  place  in  the  channel.  While  floes  grew, 
oxygen  bubbles  resulting  from  algae  photosynthet- 
ic  activity  were  entrapped.  Floating  floes  were 
removed  manually  at  the  end  of  the  channel.  Re- 
moval efficiencies  of  90%  were  obtained  at  a  10- 
mg  polyelectrolyte  dose.  The  float  had  4-6%  solids 
which  dewatered  easily  to  10%  solids.  (Author's 
abstract) 
W88-07375 


WASTE  STABILIZATION  PONDS  AS  TEACH- 
ING AND  RESEARCH  TOOLS, 

Department  of  Chemistry,  The  University,  38O0 

Aveiro,  Portugal. 

A.  Hall,  A.  C.  Duarte,  and  J.  P.  Oliveira. 

Water  Science  and  Technology  WSTED4,  Vol. 

19,  No.  12,  p  389-391,  1987. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Ponds,  'Biological  wastewater  treatment, 
•Anaerobic  digestion,  'Research  facilities,  'Edu- 
cation. Stabilization  lagoons,  Portugal,  Biological 


oxygen  demand,  Suspended  solids.  Fish,  Laborato- 
ries. 

A  waste  stabilization  pond  system  can  be  integrat- 
ed into  the  grounds  of  a  college  or  university 
campus  for  teaching  students  and  demonstrating  to 
the  community.  One  such  unit,  comprising  one 
photosynthetic  pond  and  one  macrophyte  pond  in 
parallel,  followed  by  one  fish  pond  and  one  irriga- 
tion pond  in  series,  was  built  at  the  Faro  Polytech- 
nic in  Portugal.  The  ponds  are  preceded  by  an 
underground  unit  formed  by  three  septic  tanks  in 
series  followed  by  two  upflow  anaerobic  filters  in 
parallel.  The  system  can  handle  120  cu  m/day  of  a 
mixed  effluent  (600  mg/liter  in  both  BOD  and 
suspended  solids)  from  the  sanitary  facilities,  the 
refectory,  and  the  fish  processing  laboratory. 
(Cassar-PTT) 
W88-07376 


DISCOVERY  AND  ELIMINATION  OF  DIOX- 
INS  FROM  A  CARBON  REACTIVATION 
PROCESS, 

Cincinnati  Water  Works,  OH. 
J.  DeMarco,  R.  Miller,  and  D.  J.  Hartman. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  3,  p  66-72,  March  1988.  7 
fig,  11  tab,  16  ref. 

Descriptors:  'Water  treatment,  'Fluid  bed  process, 
'Activated  carbon,  'Dioxins,  'Chlorinated  hydro- 
carbons. 

After  completion  of  a  long-term  granular  activated 
carbon  (GAC)  project,  the  US  Environmental  Pro- 
tection Agency  informed  the  Cincinnati  Water 
Works  about  the  possible  formation  of  dioxins 
during  carbon  reactivation.  This  information 
prompted  the  utility  to  conduct  an  additional  study 
on  avoiding  potential  dioxin  precursor  materials 
and  on  evaluating  a  reactivation  system  capable  of 
preventing  adverse  environmental  emissions.  Stud- 
ies were  conducted  for  exhausting  GAC  in  a  post- 
filtration  carbon  contactor  and  reactivating  GAC 
in  a  fluid  bed  reactivation  system.  The  health  risks 
posed  by  the  levels  of  furans  and  dioxins  detected 
are  insignificant.  Performance  of  two  sequential 
phases  showed  that  chlorinating  water  before 
rather  than  after  GAC  treatment  increased  the 
levels  of  dioxins  detected  during  GAC  reactiva- 
tion. Even  with  prechlorination,  however,  the  re- 
activation system  stack  emissions  were  well  below 
any  credible  risks.  (Sand-PTT) 
W88-07382 


SEASONAL  CHANGES  AND  EFFLUENT 
LIMITS, 

Limno-Tech,  Inc.,  Ann  Arbor,  MI. 

P.  L.  Freedman,  J.  F.  Pendergast,  C.  Wilber,  and 

S.  C.  Chang. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  3,  p  316-323,  March  1988.  9 

fig,  1  tab,  7  ref. 

Descriptors:  'Municipal  wastewater,  'Low  flow, 
'Wastewater  treatment,  'Water  quality  control, 
Seasonal  treatment,  Model  studies,  Monte  Carlo, 
Simulation. 

The  last  decade  has  seen  increased  use  of 
wastewater  treatment  beyond  secondary  municipal 
treatment  and  categorical  industrial  standards. 
However,  these  higher  levels  of  wastewater  treat- 
ment are  generally  only  needed  to  maintain  water 
quality  standards  during  critical  low-flow  summer 
conditions.  Today  many  states  allow  relaxed  efflu- 
ent limits  during  winter  months.  This  can  permit 
smaller  facility  design  or  reduction  in  the  annual 
operating  costs.  The  benefits  of  seasonally  relaxed 
effluent  limits  are  obvious,  but  the  means  to  identi- 
fy a  specific  plan  for  relaxation  are  more  difficult. 
There  is  no  one  recommended  method  for  con- 
ducting this  analysis.  Three  methods  were  com- 
pared that  establish  appropriate  schedules  for  sea- 
sonal treatment  based  on  water  quality  consider- 
ations: conventional  simulation  at  monthly  critical 
stream  conditions,  continuous  simulation  over  22 
years,  and  probabilistic  Monte  Carlo  simulation. 
The  continuous  and  Monte  Carlo  methods  are 
preferred  because  they  provide  a  quantitative  as- 
sessment  of  water  quality   at   all   conditions  and 


allow  for  an  objective  cost  benefit  analysis  without 
the  problems  of  choosing  critical  conditions. 
(Sand-PTT) 

W88-07417 


OXYGEN  TRANSFER  UNDER  PROCESS  CON- 
DITIONS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Mueller,  and  W.  C.  Boyle. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  60,  No.  3,  p  332-341,  March  1988.  6 
fig,  4  tab,  13  ref. 

Descriptors:  'Wastewater  treatment,  'Oxygen 
transfer,  'Mass  transfer,  'Aerators,  Radioactive 
tracers,  Dissolved  oxygen. 

Five  procedures  used  to  evaluate  oxygen  transfer 
under  process  conditions  were  examined.  Steady 
and  non-steady  state  analyses,  radioactive  and  non- 
radioactive tracer  techniques,  and  off  gas  methods 
were  evaluated  in  side  by  side  comparisons  at  six 
municipal  and  industrial  wastewater  treatment 
plants  employing  both  diffused  and  mechanical 
aeration.  Off  gas,  inert  gas  tracer,  and  nonsteady- 
state  procedures  estimated  field  oxygen  transfer 
coefficients  within  10%  of  each  other  and  sum  to 
represent  the  best  state-of-the-art  methods  for 
measuring  oxygen  transfer  rate  under  process  con- 
ditions. Method  choice  will  depend  on  economics 
and  treatment  plant  site  constraints.  Steady-state 
testing  using  oxygen  uptake  rates,  although  the 
easiest  procedure  to  conduct,  is  not  recommended 
because  it  may  significantly  over-  or  underestimate 
the  real  oxygen  transfer  rate.  (Sand-PTT) 
W88-07418 


NITRATE  VERSUS  OXYGEN  RESPIRATION 
IN  THE  ACTIVATED  SLUDGE  PROCESS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
S.  A.  McClintock,  J.  H.  Sherrard,  J.  T.  Novak,  and 
C.  W.  Randall. 

Journal  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  3,  p  342-350,  March  1988. 
11  fig.  6  tab,  13  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Oxygen  respiration, 
•Nitrate  respiration,  Kinetics,  Aerobic  conditions, 
Anaerobic  conditions,  Chemical  oxygen  demand, 
Sludge. 

Biokinetic  and  microbial  growth  coefficients  for 
nitrate  vs.  oxygen  respiration  in  the  activated 
sludge  process  were  evaluated  and  compared.  Two 
bench-scale  activated  sludge  units  were  operated 
over  a  range  of  mean  cell  residence  times  and 
under  the  same  conditions  except  that  one  unit  was 
aerobic  and  the  other  anoxic.  The  maximum  mi- 
crobial yield  coefficient,  Ymax,  and  the  endoge- 
nous decay  coefficient,  kd,  were  lower  and  the 
maximum  substrate  utilization  rate,  k,  was  higher 
for  nitrate  respiration  vs.  oxygen  respiration.  COD 
removal  efficiencies  were  nearly  equal  at  corre- 
sponding mean  cell  residence  times.  Sludge  pro- 
duction was  approximately  40%  smaller  for  anoxic 
conditions  when  compared  to  aerobic  conditions 
for  similar  mean  cell  residence  times  <  10  days. 
(Author's  abstract) 
W88-07419 


SSSP:  SIMULATION  OF  SINGLE-SLUDGE 
PROCESSES, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
S.  M.  Bidstrup,  and  C.  P.  L.  Grady. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  60,  No.  3,  p  351-361,  March  1988.  5 
fig,  8  tab,  15  ref. 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal wastewater  treatment,  'Computer  programs, 
•Computer  models,  *Simulation,  Oxidation,  Nitri- 
fication, Denitrification. 

An  interactive,  user-friendly  microcomputer  pro- 
gram is  described  that  uses  a  developed  model  to 
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imulate  as  a  chain  of  completely  mixed  reactors, 
ictivated  sludge  systems  performing  carbon  oxida- 
ion,  nitrification  and  denitrification.  The  Turbo 
'ascal  code  was  written  for  IBM-PC  compatible 
nicrocomputers  having  a  minimum  of  128K  RAM. 
Support  is  provided  for  an  8087  math  processor, 
rhe  user  may  specify  plant  configuration;  reactor 
izes;  influent,  recycle,  and  recirculation  flow 
ates;  the  desired  solids  retention  time;  the  kinetic 
>arameters;  and  the  time-dependent  patterns  of 
nfluent  flows  and  concentrations.  The  program 
nay  be  used  to  compute  both  steady  state  and 
ime-dependent  performance.  Other  program  fea- 
ures  include  spreadsheet  style  data  entry;  format- 
ed output;  extensive  error  trapping;  interrupts  to 
DOS  system  command;  and  subroutines  for  plot- 
ing,  calculating,  and  storing  process  parameters. 
Author's  abstract) 
IV88-07420 


COMPARATIVE  STUDY  OF  BIOFILM  SHEAR 
LOSS  ON  DIFFERENT  ADSORPTIVE  MEDIA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

H.  T.  Chang,  and  B.  E.  Rittman. 

Journal     Water     Pollution     Control     Federation 

IWPFA5,  Vol.  60,  No.  3,  p  362-368,  March  1988.  7 

fig,  2  tab,   16  ref.  EPA  Cooperative  Agreement 

CR8 10462. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  *Biofilms,  'Activated 
:arbon,  Model  studies,  Kinetics. 

Effects  of  the  attaching  surface  on  biofilm  shear 
loss  and  accumulation  were  investigated  using  two 
granular  activated  carbons  (GAC)  with  very  dif- 
ferent surface  structures.  Experimental  evaluations 
were  performed  with  a  completely-mixed  flow  re- 
actor. The  BFAC  (biofilm  on  activated  carbon) 
model  was  used  to  interpret  the  experimental  re- 
sults. Results  showed  that  a  very  irregular  carbon 
surface  provided  better  protection  for  initial  bio- 
film growth  and  an  earlier  start  for  bioregeneration 
than  did  the  spherical  medium.  The  initial  biofilm 
loss  rates  for  the  two  carbons  were  0.0  and  0.2/ 
day,  respectively  and  the  shear  loss  rate  coeffi- 
cients were  increased  to  0.6  to  1.2/day  for  both 
carbons  after  complete  growth.  During  a  period  of 
rapid  biofilm  growth  and  GAC  bioregeneration, 
the  biofilm  loss  rate  increased  as  a  complex  func- 
tion that  could  not  be  described  by  a  simple  first- 
order  loss  function.  (Author's  abstract) 
W88-07421 


ALUMINUM  RECLAMATION  BY  ACIDIC  EX- 
TRACTION OF  ALUMINUM-ANODIZING 
SLUDGES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07422 


RAPID    SYNERGISTIC    EXTRACTION    AND 
ATOMIC  ABSORPTION  SPECTROPHOTOME- 
TRIC  DETERMINATION  OF  IRON  IN  ENVI- 
RONMENTAL  SAMPLES   USING   TRIBUTYL 
PHOSPHATE     AND     N-PHENYL-2-FURYLA- 
CRYLOHYDROXAMIC  ACID, 
Centre   for   Water   Resources   Development    and 
Management,     Kunnamangalam     (India).     Water 
Quality  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07436 


STRUCTURAL  BEHAVIOUR  OF  CLOSELY 
PACKED  EGG-SHAPED  SEWER  LININGS 
DURING  INSTALLATION  AND  UNDER  VARI- 
OUS RESTRAINT  CONDITIONS, 

WRC  Engineering,  Swindon  (England). 
For  primary  bibliographic  entry  see  Field  8B. 
W88-07476 


MICROCOMPUTERS  CAN  AID  IN  SANITARY 
SEWER  SYSTEM  ANALYSIS  AND  DESIGN, 

James   Miertschin    and    Associates,    Inc.,    Austin, 

Texas. 

T  E.  Capone. 


Public  Works  PUWOAH,  Vol.  119,  No.  2,  p  71-74, 
February  1988.  2  fig,  1  tab. 

Descriptors:  'Wastewater  treatment,  'Sewer  sys- 
tems, 'Computer  programs,  'Planning,  'Waste  dis- 
posal, 'Design  criteria,  Design  standards,  Econom- 
ic aspects,  Population  growth. 

Municipal  sewage  collection  systems  tend  to 
evolve  through  a  series  of  expansions  and  improve- 
ments to  the  original  system.  In  growing  communi- 
ties, new  demands  for  wastewater  service  require 
system  expansion  and  may  place  doubts  on  the 
ability  of  the  existing  system  to  transport  the  addi- 
tional sewage  flow  adequately.  Computer  analysis 
enabled  the  effects  of  a  range  of  population  growth 
scenarios  upon  pipe  size  to  be  determined  for  each 
pipe  segment  during  both  preliminary  and  final 
design  phases.  For  example,  the  procedure  used 
during  the  design  phase  was  to  design  the  intercep- 
tors to  accommodate  a  'design'  population  growth 
scenario  and  to  determine  which  segments  would 
not  accommodate  a  high  growth  rate  scenario. 
Often,  minor  adjustments  to  the  final  design  (with 
minor  effects  on  project  cost)  or  a  slightly  less 
conservative  design  criteria  would  accommodate 
the  higher  population  growth  scenario.  Likewise, 
an  analysis  of  the  utilization  of  the  final  design 
under  the  lower  growth  rate  scenario  and  for 
interim  service  area  populations  was  also  conduct- 
ed to  verify  cost  effectiveness  and  project  hydro- 
gen sulfide  generation  rates.  These  analyses  illus- 
trated that  in  general  pipe  sizes  and  slopes  in 
smaller  service  areas  are  more  sensitive  to  the 
possible  ranges  of  population  growth  than  those  in 
larger  service  areas,  large  service  areas  with  fixed 
service  area  boundaries  are  fairly  insensitive  to 
various  long  term  population  projections,  and  the 
effects  of  pumpage  into  a  service  area  should  be 
analyzed,  particularly  for  growth  areas  on  the 
urban  fringe.  (Alexander-PTT) 
W88-07482 


WASTEWATER  TREATMENT  PLANT  BEGINS 
TO  AUTOMATE, 

Wastewater  Treatment  Facilities,  Tonawanda,  NY. 
J.  Camilleri. 

Public  Works  PUWOAH,  Vol.  119,  No.  3,  p  70-71, 
March  1988. 

Descriptors:  'Wastewater  treatment,  'Computer 
programs,  'Sewer  systems,  'Cost-benefit  analysis, 
Economic  aspects,  Tonawanda. 

As  the  first  step  in  a  program  to  automate  its  eight- 
year-old  wastewater  treatment  plant,  the  town  of 
Tonawanda,  New  York,  is  monitoring  three  wet 
air  oxidation  units  through  use  of  a  powerful  pro- 
grammable logic  controller  (PLC)  operated  by  a 
touch-screen  color  graphics  computer.  Subsequent 
projects  include  the  cryogenic  oxygen  generating 
plant,  the  main  sewer  control  area,  and  the  sand 
filter  control  room.  These  operations  will  be  auto- 
mated last  because  calculated  paybacks  are  the 
longest  and  existing  equipment  is  still  in  fairly  good 
condition.  Automation  hardware  for  these  last 
three  projects  will  consist  of  three  Gould  984 
PLCs  and  one  Modvue  terminal.  The  PLCs  will  be 
located  in  the  plant  control  center  (to  remove  them 
from  harsh  atmospheres)  and  will  communicate 
over  coaxial  cables  with  remote  I/O  panels  in  the 
field.  The  graphics  terminal  with  also  be  located  in 
the  control  center.  Each  major  area  of  the  plant  is 
being  assigned  its  own  PLC  so  loss  of  a  single 
controller  will  not  affect  large  portions  of  the 
facility.  Any  of  the  three  graphics  terminals,  how- 
ever, will  be  able  to  separately  and  simultaneously 
access  data,  display  pages  for,  and  monitor  and 
operate  equipment  assigned  to  any  of  the  five 
controllers.  (Alexander-PTT) 
W88-07483 


COORDINATED  EFFORTS  SOLVE  BACKWA- 
TER PROBLEM, 

Bureau  of  Engineers,  Milwaukee,  Wisconsin. 
R.  K.  Talwalker. 

Public  Works  PUWOAH,  Vol.  119,  No.  3,  p  82-83, 
March  1988. 

Descriptors:     'Sewer    systems,     'Storm     sewers, 
'Relief      sewers,      'Construction,      'Milwaukee, 


Design  criteria,  Design  standards,  Planning,  Urban 
areas. 

A  100-year  plus  frequency  storm  produced  seven 
inches  of  rain  in  some  areas  of  Milwaukee  causing 
serious  flood  damage.  As  a  result  the  city  has 
undertaken  several  construction  projects  to  reha- 
bilitate failing  drainage  systems  in  selected  drain- 
age areas.  One  such  project,  in  North  Summit 
Avenue,  involves  the  construction  of  a  48-in.  diam- 
eter relief  sewer  in  a  tunnel  and  the  relaying  of 
2,000  ft  of  the  existing  combined  service  sewers, 
varying  in  sizes  from  15-  to  36-in.  diameter.  Design 
and  construction  inspection  are  provided  by  the 
city.  A  number  of  investigative  procedures  and 
activities  had  to  be  conducted  to  provide  sufficient 
field  information  before  design  decisions  could  be 
made:  Examination  of  existing  sewers  to  determine 
structural  conditions.  Subsurface  soil  investigations 
to  predict  foundation  conditions.  Relative  location 
of  existing  utilities  to  avoid  interferences.  Present 
and  projected  needs  of  the  drainage  system.  The 
cost  of  this  project  was  $1.5  million.  The  cost  of 
design  engineering  and  construction  administration 
involves  a  small  portion  of  the  total  expenditure  of 
the  project  (less  than  eight  percent  of  the  construc- 
tion cost).  Nevertheless,  the  planning  and  design 
functions  have  a  significant  impact  on  the  trouble- 
free  construction  and  operation  of  the  sewer 
system.  Sophisticated  and  difficult  to  build  and 
maintain  structures  should  not  be  designed  for  any 
sewer  system.  Ease  of  construction  and  timely 
completion  of  sewer  projects  largely  depend  on 
strict  adherence  to  standard  procedures  and  tradi- 
tional construction  methods.  (Alexander-PTT) 
W88-07484 


REMOVAL  OF  OILY  CONTAMINANTS  IN 
WASTEWATER  WITH  MICROPOROUS  ALU- 
MINA MEMBRANES, 

Alcoa  Separations  Technology  Division,  Warren- 
dale,  PA  15086. 

R.  R.  Bhave,  and  H.  L.  Fleming. 
AICHE  Symposium  Series,  Vol.  84,  No.  261,  p  19- 
27,  1988.  8  fig,  3  tab,  17  ref. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Oily  water,  'Filtration,  'Membrane 
filters,  Membrane  processes,  Grease,  Permeability, 
Fluctuation,  Water  quality  control,  Filtered 
wastewater,  Particulates,  Alumina  membranes. 

The  discharge  of  industrial  wastewaters  containing 
oily  contaminants  such  as  motor  oils,  greases,  and 
vegetable  oil  processing  wastes  into  the  sewer  is 
regulated  by  increasingly  tighter  state  and  federal 
environmental  standards.  The  feasibility  of  utiliz- 
ing Membralox  alumina  membranes  for  oil  and 
grease  removal  from  a  typical  industrial 
wastewater  stream  was  investigated,  some  per- 
formance data  such  as  the  quality  of  permeate 
produced,  permeate  flux,  and  water  permeability 
with  Membralox  alumina  membranes  are  present- 
ed. It  was  found  that  microporous  alumina  mem- 
branes are  suitable  for  the  removal  of  oil,  grease, 
and  particulate  matter  from  these  wastewaters. 
The  permeate  (filtrate)  was  found  to  contain  only  3 
to  5  mg/L  of  oil  and  grease.  The  flux  of  filtered 
wastewater  through  Membralox  alumina  mem- 
branes was  found  to  be  highly  stable.  Backflushing 
was  found  to  be  effective  in  maintaining  high  flux 
values,  whereas  a  higher  cross-flow  velocity  result- 
ed in  higher  flux  with  no  appreciable  flux  decay 
over  longer  periods  of  operation.  Alumina  mem- 
branes were  also  found  useful  in  dewatering  oily 
wastewaters  and  more  than  90%  reduction  in 
original  volume  was  obtained  without  any  signifi- 
cant decay.  (Friedmann-PTT) 
W88-07502 


INDUCED  AERATION  WINDROW  COMPOST- 
ING OF  RAW  SLUDGES, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-07506 


ADSORPTION  OF  POLLUTANTS  FROM 
WASTEWATER  ONTO  ACTIVATED  CARBON 
BASED  ON  EXTERNAL  MASS  TRANSFER 
AND  PORE  DIFFUSION, 
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Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

G  McKay,  and  M.  J.  Bino. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  279- 

286,  March  1988.  1 1  fig,  2  tab,  18  ref. 

Descriptors:  'Water  treatment,  "Wastewater  treat- 
ment, 'Activated  carbon,  'Adsorption,  'Organic 
compounds,  'Mass  transfer,  'Phenols,  Surfactants, 
Mercury,  Heavy  metals,  Metals,  Chlorophenol, 
Model  studies,  Water  treatment,  Kinetics. 

A  mass  transfer  model  was  developed  based  on 
external  mass  transfer  and  pore  diffusion  to  de- 
scribe the  adsorption  of  four  pollutants  from 
wastewater  onto  activated  carbon  in  a  well  agitat- 
ed batch  adsorber.  Pollutants  were  phenol,  p- 
chlorophenol,  sodium  dodecyl  sulfate,  and  mercu- 
ric chloride.  The  carbon  was  Filtrasorb  400.  The 
experimental  curves  were  correlated  with  the 
model  predictions  with  reasonable  accuracy  using 
a  single  constant  external  mass  transfer  coefficient 
and  a  single  constant  pore  diffusion  coefficient  for 
each  solute/carbon  system.  (Cassar-PTT) 
W88-07538 


CONTINUOUSLY  FED  INTERMITTENTLY 
DECANTED  ACTIVATED  SLUDGE:  A  RA- 
TIONAL BASIS  FOR  DESIGN, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 
Civil  Engineering. 
Y.  Argaman. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  SOS- 
SI  1,  March  1988.  7  fig,  2  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  Design  criteria,  Biological 
wastewater  treatment,  Kinetics,  Biomass. 

A  rational  design  procedure  for  the  continuously 
fed  intermittently  decanted  activated  sludge  system 
was  developed.  It  allows  selection  of  reactor  di- 
mensions and  cycle  time  based  on  hydraulics,  set- 
tleability  and  reaction  kinetics  considerations.  For 
any  given  nominal  hydraulic  residence  time  and 
biomass  concentration  there  is  a  limited  range  of 
cycle  times  that  can  be  used.  Removal  of  soluble 
organics  can  be  predicted  in  systems  with  no  sig- 
nificant denitrification  during  the  anoxic  period  of 
the  cycle.  This  was  confirmed  in  laboratory  tests 
on  bench  scale  systems.  Long  residence  times  and 
short  cycle  times  are  conducive  to  higher  remov- 
als. Shallow  depth  and  low  biomass  concentrations 
allow  shorter  cycle  times  leading  to  improved  or- 
ganic removals.  (Author's  abstract) 
W88-07541 


DETECTION  OF  HUMAN  ROTAVIRUS  IN 
SEWAGE  THROUGH  TWO  CONCENTRATION 
PROCEDURES, 

Barcelona  Univ.  (Spain).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07546 


EVALUATION  OF  INT-DEHYDROGENASE 
ASSAY  FOR  HEAVY  METAL  INHIBITION  OF 
ACTIVATED  SLUDGE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

K.  Anderson,  B.  Koopman,  and  G.  Bitton. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  349- 

353,  March  1988.  2  fig,  3  tab,  30  ref. 

Descriptors:  'Inhibition,  'Wastewater  treatment, 
•Activated  sludge  process,  'Heavy  metals,  'Toxic- 
ity, Metals,  INT-dehydrogenase  assay,  Sludge,  De- 
hydrogenase assay. 

A  dehydrogenase  assay  using  the  redox  dye  2-(p- 
iodophenyl)-3-(p-nitrophenyl)-5-phenyl  tetrazoli- 
um  chloride  (INT)  was  compared  to  oxygen 
uptake  for  assessing  heavy  metal  inhibition  of  acti- 
vated sludge.  The  median  inhibitory  concentra- 
tions (IC50)  measured  with  the  two  tests  were 
similar  for  Cd(++),  Cu(++),  Hg(++), 
Pb(++),  and  Zn(++).  The  INT-dehydrogenase 
test  was  less  sensitive  to  Ni(+  +  )  toxicity  than  the 
oxygen  uptake  test.  INT  test  results  also  compared 
favorably  with  IC50  values  published  for  other 
dehydrogenase  assays.  (Cassar-PTT) 


W88-07547 


SURVEY  OF  MUNICIPAL  ANAEROBIC 
SLUDGE  DIGESTERS  AND  DIAGNOSTIC  AC- 
TIVITY ASSAYS, 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

R.  E.  Speece. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  365- 

372,  March   1988.  6  tab,  6  ref.  Dept.  of  Energy 

Contract  No.   31-109-38-7196  and  EPA  Contract 

No.  R-8 1063-0 1-0. 

Descriptors:  'Wastewater  treatment,  'Sludge,  'Di- 
gestion, 'Anaerobic  digestion,  Biological  treat- 
ment, Methanogenesis,  Iron,  Cobalt,  Nickel. 

A  plant  site  survey  was  made  of  30  municipal 
wastewater  treatment  plants  concerning  the  oper- 
ational characteristics  of  their  anaerobic  sludge 
digesters.  Design  information,  operating  data,  and 
analytical  data  were  tabulated.  Samples  of  each 
sludge  were  then  assayed  to  determine  the  residual 
gas  production  rate,  the  maximum  potential  acetate 
and  propionate  utilization  rates,  and  5  and  30  day 
biochemical  methane  potential  (BMP5  and 
BMP30),  and  the  possible  limitation  in  bioavailabi- 
lity of  iron,  cobalt,  or  nickel.  The  average  solids 
content  of  the  raw  sludge  fed  to  the  digesters  was 
4.7%.  Eight  of  the  30  sludges  showed  stimulation 
in  the  gas  production  rate  when  iron,  cobalt,  or 
nickel  was  supplemented  and  acetate  was  unlimit- 
ing.  Average  values  were  as  follows:  BMP5,  0.7 
volumes  of  methane  per  volume  of  sludge;  BMP30, 
1.9  volumes  of  methane  per  volume  of  sludge; 
biodegradable  fraction  of  sludge  converted  to 
methane  during  digestion,  87%;  maximum  poten- 
tial acetate  utilization  rate,  0.93  vol  CH4/vol 
sludge-day;  maximum  potential  propionate  utiliza- 
tion rate;  0.18  vol  CH4/vol  sludge-day;  hydrogen 
sulfide  in  the  digester  gas,  2200  ppm;  digester 
capacity,  0.14  million  gal/million  gal  per  day  of 
raw  wastewater;  raw  sludge  pumping  rate,  4300 
gal  per  million  gal  of  raw  wastewater;  digester  gas 
production,  0.066  vol  gas/vol  of  raw  wastewater; 
unit  gas  production  rate,  0.64  volumes  of  digester 
gas  per  volume  of  digester  per  day;  digester  gas 
produced  per  volume  of  raw  sludge  feed,  15.8  v/v; 
gas  production  per  pound  of  volatile  solids  added, 
0.46  cu  mg/kg;  gas  production  per  pound  of  vola- 
tile solids  destroyed,  0.94  cu  m/kg.  (Cassar-PTT) 
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SIGNIFICANCE  OF  BIOSORPTION  FOR  THE 
HAZARDOUS  ORGANICS  REMOVAL  EFFI- 
CIENCY OF  A  BIOLOGICAL  REACTOR, 

McMaster   Univ.,    Hamilton   (Ontario).    Dept.    of 

Chemical  Engineering. 

M.  Tsezos,  and  J.  P.  Bell. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  391- 

394,  March  1988.  1  fig,  3  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Pesticides, 
'Organic  compounds,  'Activated  sludge  process, 
'Sludge,  Lindane,  Pentachlorophenol,  Chlorinated 
hydrocarbons,  Biological  wastewater  treatment, 
Toxicity,  Biosorption,  Adsorption,  Accumulation, 
Bioaccumulation. 

In  the  activated  sludge  process  biosorption  proved 
to  be  a  significant  mechanism  for  removal  of  lin- 
dane and  pentachlorophenol,  chosen  as  samples  of 
non-biodegradable  organic  pollutants.  Pilot  plant 
data  from  a  previous  study  and  biosorption  equilib- 
rium data  were  used  to  calculate  the  pollutant 
concentrations  in  an  effluent  and  in  the  resulting 
sludge.  For  pentachlorophenol  the  bioconcentra- 
tion  factor  was  calculated  to  be  40.7  using  a  reac- 
tor concentration  of  6.3  microgram/liter  at  20  C; 
for  lindane,  0.64  at  a  reactor  concentration  of  25.8 
microgram/liter.  Agreement  between  calculated 
and  measured  results  was  satisfactory  for  lindane  in 
effluent  and  sludge  and  for  pentachlorophenol  in 
effluent;  however,  pentachlorophenol  in  sludge 
was  overpredicted.  Nevertheless,  the  pollutants 
bioaccumulated  in  the  sludge  can  be  a  significant 
hazard  upon  sludge  disposal.  (Cassar-PTT) 
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CILIATES    IN    A    WASTES    STABILIZATION 
POND  SYSTEM  IN  MEXICO, 


Ave.    Univerisdad    220-4,    Mexico    03020,    D.F. 

Mexico. 

F.  Rivera,  M.  R.  Sanchez,  A.  Lugo,  P.  Ramirez, 

and  R.  Ortiz. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  3,  p  245-262,  July  1987.  3  fig,  6  tab,  35  ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  'Microbiological  studies,  'Ciliates,  Species 
composition,  Anaerobic  conditions,  Physical  prop- 
erties, Mexico. 

A  protozoological  survey  was  performed  on  a 
waste-stabilization  pond  to  isolate,  identify,  and 
determine  the  incidence  of  ciliates  present  in  these 
waters.  The  correlation  between  the  species  found 
and  the  physicochemical  parameters  was  investi- 
gated. One  hundred  and  eighty  samples  were  ana- 
lyzed from  February  1983  to  February  1984.  Free- 
living  ciliates  isolated  include:  Carchesium  poly- 
pinum  Linnaeus,  Vorticella  microstoma  Ehren- 
berg, Vorticella  convallaria  Linnaeus,  Didinium 
balbiani  Fabre-Domergue,  Amphileptus  claparedei 
Stein,  Spathidium  spathula  Muller,  Litonotus  fas- 
ciola  Ehrenber,  Paramecium  caudatum  Muller, 
Paramecium  aurelia  Ehrenberg,  Tetrahymena 
vorax  Kidder,  Tetrahymena  pyriformis  Ehrenberg, 
Cyclidium  glaucoma  Muller,  Aspidisca  costata  Eh- 
renberg, and  Stylonychia  putrina  Stokes.  The  per- 
formance of  the  pond  was  predominantly  anaero- 
bic. The  temperature,  total  alkalinity,  and  nitrate 
concentration  were  the  most  variable  parameters  in 
the  system  studied.  (Author's  abstract) 
W88-07592 


BIOPARTICULATE  SOLUBILIZATION  AND 
BIODEGRADATION  IN  SEMI-CONTINUOUS 
AEROBIC  THERMOPHILIC  DIGESTION, 

Inst,  of  Aquatic  Sciences,  Swiss  Federal  Inst,  of 

Technology  Zurich,  Switzerland. 

C.  A.  Mason,  G.  Hamer,  T.  Fleischmann,  and  C. 

Lang. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  34, 

No.  4,  p  399-407,  August  1987.  7  fig,  11  ref. 

Descriptors:  'Aerobic  digestion,  'Wastewater 
treatment,  'Biological  wastewater  treatment,  'Bio- 
degradation,  'Performance  evaluation,  Organic 
carbon,  Microbiological  studies,  Nutrients,  Nitro- 
gen. 

The  effects  of  charge  size,  cycle  time,  and  the 
presence  of  added  N  on  the  extent  of  solubilization 
and  biodegradation  of  microbial  solids  were  inves- 
tigated during  semi-continuous  operation  of  an  aer- 
obic thermophilic  digestion  process.  Use  of  a 
charge  size  of  50%  of  the  bioreactor  operating 
volume  resulted  in  the  removal  of  more  than  59% 
of  the  total  suspended  solids  concentration  in  the 
feed  and  showed  enhanced  performance  compared 
with  when  a  25%  charge  size  was  used.  The 
addition  of  a  supplementary  N  source  resulted  in 
enhanced  dissolved  organic  carbon  (DOC)  concen- 
trations with  the  50%  charge  size,  but  did  not 
affect  overall  solids  removal.  With  the  25%  charge 
size,  addition  of  a  supplementary  N  source  resulted 
in  an  overall  improvement  in  process  performance. 
(Author's  abstract) 
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SYNTHESES  AND  APPLICATION  OF  ANION- 
IC POLYELECTROLYTES  IN  WATER  AND 
WASTEWATER  TREATMENT, 

Central  Power  Research  Inst.,  Bangalore  (India). 
For  primary  bibliographic  entry  see  Field  5F. 
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INFRASTRUCTURE  INTERROGATION  AND 
SYSTEMATIC  REHABILITATION  ALTERNA- 
TIVES PROGRAM, 

City  of  West  University  Place,  Texas. 

For  primary  bibliographic  entry  see  Field  6B. 
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EFFECT  OF  COMPLEXATION  ON  THE  AD- 
SORPTION OF  CADMIUM  BY  ACTIVATED 
CARBON, 

A.  J.  Rubin,  and  D.  L.  Mercer. 
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Separation  Science  and  Technology  SSTEDS, 
Vol.  22,  No.  5.  p  1359-1381,  1987.  8  fig,  4  tab,  18 
ref. 

Descriptors:  'Chelation,  'Chelating  agents,  •Cad- 
mium, 'Adsorption,  'Activated  carbon,  'Chemical 
treatment,  Carbon,  Water  treatment,  Hydrogen  ion 
concentration,  Wastewater  treatment,  Zinc,  Lead, 
Heavy  metals,  Kinetics,  Isotherms,  Model  studies. 

The  adsorption  of  Cd(+ +)  in  the  absence  and 
presence  of  two  chelating  agents  was  examined  as 
a  function  of  pH.  Fits  of  the  data'to  the  Freundlich 
and  Langmuir  equations  were  compared  as  were 
results  with  Zn  and  Pb  using  four  different  activat- 
ed carbons.  Adsorption  was  found  to  increase  with 
increasing  pH  and  was  not  extensive,  particularly 
for  Cd.  EDTA  appeared  to  enhance  adsorption  at 
low  cadmium-to-carbon  ratios.  With  more  realistic 
loadings,  when  competition  for  surface  sites  is 
greatest,  the  presence  of  EDTA  was  detrimental  to 
the  process.  1,10-Phenanthroline  was  the  more  ef- 
fective chelating  agent  for  promoting  the  removal 
of  Cd.  The  uncomplexed  Cd  and  Cd-EDTA  sys- 
tems were  best  described  by  the  simple  Langmuir 
adsorption  isotherm.  The  adsorption  of  1,10-phe- 
nanthroline  and  its  Cd  complex  were  modeled 
using  a  modified  form  of  the  Langmuir  equation. 
(Author's  abstract) 
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ORTHOPHOSPHATE  REMOVAL  FROM  A 
SYNTHETIC  WASTEWATER  USING  LIME, 
ALUM,  AND  FERRIC  CHLORIDE, 

Alabama  Department  of  Environmental  Manage- 
ment, Montgomery,  AL  36104. 
L.  Sisk,  L.  Benefield,  and  B.  Reed. 
Separation    Science    and    Technology    SSTEDS, 
Vol.  22,  No.  5,  p  1471-1501,  1987.  15  fig,  5  tab,  12 
ref. 

Descriptors:  'Orthophosphates,  'Wastewater 
treatment,  'Lime,  'Alum,  'Chlorides,  'Iron, 
'Chemical  coagulation,  Performance  evaluation, 
Heavy  metals,  Calcium,  Phosphates,  Hydrogen  ion 
concentration,  Aluminum,  Carbonates,  Regression 
analysis. 

A  series  of  jar  tests  was  used  to  evaluate  the 
effectiveness  of  lime,  alum,  and  ferric  chloride  in 
precipitating  orthophosphate  from  synthetic 
wastewaters.  Calcium  phosphate  precipitation  was 
most  efficient  at  pH  11 .0  and  a  total  carbonate  to 
phosphorus  molar  ratio  of  15.0.  A  residual  total 
orthophosphate  concentration  of  0.12  mg/L-P  was 
observed  for  these  conditions.  The  Mg:P  molar 
ratio  had  little  effect  on  orthophosphate  removal 
from  the  synthetic  wastewater.  When  alum  was 
used,  the  minimum  residual  total  orthophosphate 
concentration  observed  was  0.21  mg/L-P  for  an 
A1:P  molar  ratio  of  3.0  and  a  pH  of  6.0  when  pH 
was  adjusted  before  and  during  alum  addition. 
When  ferric  chloride  was  used,  an  Fe:P  molar  ratio 
of  3.0  and  a  pH  of  6.0  resulted  in  the  lowest 
residual  total  orthophosphate  concentration.  This 
value  was  0.19  mg/L-P  when  pH  was  adjusted 
before  and  during  iron  addition.  A  multiple  regres- 
sion analysis  produced  mathematical  relationships 
which  can  be  used  to  predict  residual  soluble  and 
residual  total  orthophosphate  concentration  for 
lime,  alum,  and  ferric  chloride  treatment.  (Author's 
abstract) 
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NEW  SEROVAR  MOGDENI  OF  SEROGROUP 
TARASSOVI  OF  LEPTOSPIRA  INTERRO- 
GANS ISOLATED  FROM  A  SEWAGE  PLANT 
IN  ENGLAND, 

Leptospira  Reference  Laboratory,  Public  Health 
Laboratory  Service,  Colindale,  London,  England. 
For  primary  bibliographic  entry  see  Field  5A. 
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SUSPENDED    SOLIDS    CARRY-OVER    CON- 
TROL IN  BOTTOM  ASH  DEWATERING  BINS, 

Public  Service  Co.  of  New  Mexico,  Albuquerque. 
For  primary  bibliographic  entry  see  Field  5F. 
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SOLID-LIQUID  SEPARATION  BY  MULTIME- 
DIA, CROSS-FLOW  FILTRATION, 

T.S.  Associates,  Inc.,  Columbia,  MD. 

T.  R.  Sundaram. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-234852. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Report  J8512-1,  July  1985.  35  p,  13  fig,  2 

tab,  20  ref.  NSF  Grant  No.  CPE-8460558. 

Descriptors:  'Wastewater  treatment,  'Cross-flow 
filtration,  'Separation  techniques,  'Filtration, 
'Solid-liquid  separation,  Deep-bed  filtration,  Fil- 
tration. 

The  separation  of  suspended  and  colloidal  solids 
from  dilute  liquid  suspensions  is  a  necessary  unit 
operation  in  many  industrial  and  wastewater  treat- 
ment processes,  and  is  used  in  a  wide  variety  of 
contexts.  Such  separation  often  requires  methods 
other  than  conventional  gravity  settling.  In  con- 
ventional through-flow  filtration  two  separate 
classes,  namely  surface  (or  'cake')  filtration  and 
deep-bed  filtration,  can  be  identified.  Filter  matri- 
ces used  in  deep-bed  filtration  may  range  from 
commonly-available  media  such  as  diatomaceous 
earth,  sand,  and  charcoal  as  well  as  a  wide  range  of 
other  commercially  available  ones,  such  as  multi- 
ple layers  of  woven  fabrics  and  screens,  porous 
thermoplastics  including  foams,  sintered  metals 
(stainless  steel  and  bronze),  and  porous  ceramics.  A 
study  was  conducted  based  on  the  thesis  that  a 
versatile  class  of  in-depth  filters  can  be  developed, 
which  when  used  appropriately  in  a  CFF  mode, 
can  provide  superior  and  cost-effective  solid-liquid 
separation.  This  thesis  was  examined  through 
small-scale,  'proof-of-concept',  laboratory  experi- 
ments on  several  types  of  specially-constructed  in- 
depth  filter  elements.  Since  an  understanding  of 
certain  phenomenological  aspects  of  cross-flow,  in- 
depth  filtration  of  the  type  under  consideration 
here  is  essential  to  place  the  experimental  program 
and  the  results  in  the  proper  perspective,  these 
aspects  are  first  set  forth,  along  with  a  discussion 
of  the  specific  objectives  of  the  study,  in  Section  2 
of  the  report.  The  experimental  method  of  ap- 
proach is  described  in  Section  3,  while  the  research 
results  are  themselves  presented  in  Section  4.  The 
implications  of  the  phase  I  results  for  the  technical 
and  economic  feasibility  of  the  proposed  filtration 
technique  are  discussed  in  Section  5.  Some  con- 
cluding remarks  are  given  in  Section  6.  (Lantz- 
PTT) 
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NEGATIVE-ION  CHEMICAL  IONIZATION 
MASS  SPECTROMETRY  AND  AMES  MUTA- 
GENICITY TESTS  OF  GRANULAR  ACTIVAT- 
ED CARBON  TREATED  WASTE  WATER, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA.  San  Jose  Creek  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
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TECHNIQUES  FOR  THE  FRACTIONATION 
AND  IDENTIFICATION  OF  MUTAGENS  PRO- 
DUCED BY  WATER  TREATMENT  CHLORIN- 
ATION, 

Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
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USERS  MANUAL  FOR  FLOOD  EVACUATION 
PLANNING  OF  WATER  AND  WASTEWATER 
TREATMENT  PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

S.  K.  Wright. 

Publication    No.    87.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  November 

1986.  60  p,  16  fig,  11  ref. 

Descriptors:  'Wastewater  treatment  facilities, 
♦Water  treatment  facilities,  'Flood  planning, 
'Management  planning,  Flood  damage,  Susque- 
hanna River,  Flooding,  Flood  basins,  Flood  con- 
trol, Risks. 

The  Susquehanna  River  Basin  Commission,  SRBC, 
has  been  concerned  about  the  continuing  vulner- 


ability of  water  and  wastewater  treatment  plants  to 
flood  damage  for  several  years.  A  1977  SRBC 
study  of  237  wastewater  treatment  plants  in  the 
Susquehanna  River  Basin  revealed  that  over  54% 
of  these  plants  were  subject  to  a  1%  to  10%  risk  of 
being  flooded  each  year.  Many  facilities  were  out 
of  operation  for  several  weeks  to  over  a  year 
following  Tropical  Storms  Agnes  in  1972  and 
Eloise  in  1975.  SRBC,  in  cooperation  with  the  Pa. 
Dept.  of  Environmental  Resources  and  the  Corps 
of  Engineers,  participated  in  an  Interagency  Flood 
Damage  Reduction  Team  Survey  of  six 
wastewater  treatment  plants  in  the  Susquehanna 
River  Basin.  Reported  on  here  is  a  summary  of  the 
flood  vulnerability  and  effect  of  flooding  during 
Tropical  Storm  Agnes  in  1972  on  these  plants. 
(Lantz-PTT) 
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NON-CONVENTIONAL  WATER  RESOURCES 
USE  IN  DEVELOPING  COUNTRIES. 

For  primary  bibliographic  entry  see  Field  3C. 
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OVERVIEW  OF  WATER  REUSE  FOR  DEVEL- 
OPING COUNTRIES, 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07861 


WASTE-WATER  REUSE  AND  ITS  APPLICA- 
TIONS IN  WESTERN  ASIA, 

Economic  and  Social  Commission  for  Western 
Asia  (ESCWA),  Baghdad  (Iraq).  Natural  Re- 
sources, Science  and  Technology  Div.,  Water  Re- 
sources Section. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-07862 


WASTE-WATER  REUSE  IN  INDUSTRY, 

Agence    Financiere   de    Bassin    Seine-Normandie, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07863 


INDONESIA:    THE    USE    OF   NON-CONVEN- 
TIONAL WATER  RESOURCES, 

Water  Quality  and  Environmental  Div.,  Inst,  of 

Hydraulic  Engineering,  Ministry  of  Public  Works, 

Jakarta  (Indonesia). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07877 


DEGRADATION  OF  SUSPENDED  PROTEINS 
IN  AN  ANAEROBIC  ROTATING  BED  CON- 
TACTOR, 

Department    of   Biochemical    Engineering,    Delft 

University  of  Technology,  Julianalaan  67,  2628  BC 

Delft,  The  Netherlands. 

R.  Douwenga,  P.  A.  de  Boks,  and  K.  C.  A.  M. 

Luyben. 

Biotechnology  Letters  BILED3,  Vol.  10,  No.  4,  p 

267-272,  1988.  2  fig,  3  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Proteins,  'Industrial  wastes,  'Proteins, 
Solid  wastes,  Anaerobic  digestion,  Optimization, 
Hydrolysis,  Liquid  wastes,  Contact  beds,  Brewery 
wastes,  Hydrogen  ion  concentration. 

Spent  grain  is  a  solid  waste  product  of  the  brewing 
industry,  continuing  a  high  percentage  (about  25% 
(w/w))  of  proteins.  In  general,  this  waste  is  a 
valuable  cattle  feed,  especially  because  of  the  pro- 
teins. In  several  places,  however,  the  waste  cannot 
be  sold  as  cattle  feed  and  causes  serious  problems 
after  dumping,  which  is  to  a  great  extent  caused  by 
the  putrefaction  of  proteins.  This  paper  describes 
an  anaerobic-stabilization  process  for  the  protein- 
rich  portion  of  the  spent  grain.  This  portion,  sepa- 
rated from  the  spent  grains  and  containing  mainly 
proteins,  fat  and  carbohydrates,  was  digested  in  an 
Anaerobic  Rotating  Bed  Contactor  (AnRBC)  at  37 
C,  pH  =  7  and  a  hydraulic  retention  time  of  1  hr. 
The  hydrolysis  and  acidification  of  the  suspension 
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was  about  50%  on  an  organic  carbon  basis  at 
reactor  loads  of  2.5  kg  TOC/cum/day  (7.5  kg 
COD/cum/day).  A  further  increase  of  the  conver- 
sion rate  seems  quite  possible  with  an  improved 
reactor  configuration.  Further  research  is  planned 
to  determine  the  performance  of  an  optimized 
AnRBC-reactor.  (Friedmann-PTT) 
W88-07955 


EVALUATION  OF  THE  TWO-ZONE 
WASTEWATER  TREATMENT  PROCESS  AT 
NORRISTOWN,  PENNSYLVANIA, 

Borough  of  Norristown,  City  Hall,  Airy  and 
DeKalb  Streets.  Norristown,  PA  19401. 
S.  R.  Weech,  V.  T.  Stack,  and  G.  Orton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-234506. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
August  1987.  333  p,  64  fig,  24  tab,  6  ref,  18  append. 
Cooperative  Agreement  No.  CS807404. 

Descriptors:  'Activated  sludge  process, 
•Wastewater  treatment,  'Combined  treatment, 
•Biological  wastewater  treatment,  'Aerobic  treat- 
ment, Clarifiers,  Biomass,  Oxygenation,  Municipal 
wastewater,  Economics,  Pennsylvania,  Biological 
oxygen  demand. 

Economic  and  practical  considerations,  such  as 
limited  land  area  for  siting  new  or  upgraded  treat- 
ment facilities,  compel  today's  designers  to  investi- 
gate alternatives  to  conventional  strategies  for 
wastewater  treatment  systems.  One  such  alterna- 
tive is  the  Two-Zone  process  as  developed  by 
Canadian  Liquid  Air  Ltd.  The  Two-Zone  process 
is  a  novel  activated  sludge  process  that  combines 
the  aerobic  biological  reactor  and  the  clarifier  in 
one  tank  for  retrofit  into  existing  plant  tankage  to 
increase  capacity.  A  key  feature  of  the  Two-Zone 
process,  which  allows  integration  of  the  reactor 
and  clarifier  into  a  single  tank,  is  the  oxygenation 
of  the  recycled  biomass  with  pure  oxygen  in  an 
external  transfer  device.  A  1,893  sq  m/min  (0.5 
mgd)  demonstration  of  the  Two-Zone  process  was 
conducted  at  the  Norristown  Borough  Municipal 
Wastewater  Treatment  plant  in  Pennsylvania.  Ob- 
jectives of  the  demonstration  were  to  gain  an  in- 
sight into  the  functional  requirements  of  the  proc- 
ess and  to  test  the  system  performance  at  higher 
loadings  than  attempted  in  previous  studies.  A 
basic  conclusion  of  the  demonstration  was  that  the 
Two-Zone  process  functioned  well  by  achieving 
up  to  92%  BOD5  removals  at  relatively  low 
sludge  ages  (1  to  3  days)  with  average  oxygen 
consumption  of  about  0.5  kdAg  BOD5  removed. 
(Author's  abstract) 
W88-07961 


SINGLE-LABORATORY  EVALUATION  OF 
METHOD  8080  -  ORGANOCHLORINE  PESTI- 
CIDES AND  PCBS, 

Acurex  Corporation,  Mountain  View,  CA  94039. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07962 


ENVIRONMENTAL    INFORMATION    DOCU- 
MENT: Y  AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07969 


DOE  HAZARDOUS  WASTE  REMEDIAL  AC- 
TIONS PROGRAM,  ANNUAL  REPORT:  FY 
1986, 

Oak  Ridge  National  Lab.,  TN.  HAZWRAP  Sup- 
port Contractor  Office. 
For  primary  bibliographic  entry  see  Field  5E. 

W88-07971 


WASTE  ACID  DETOXIFICATION  AND  REC- 
LAMATION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
T.  L.  Stewart,  J.  N.  Hartley,  and  E.  G.  Baker. 
IN:  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP-25,  May  1987.  p  51-77,  6  fig,  7  tab,  11  ref. 
DOE  Contract  No.  DE-AC06-76RL0  1830. 


Descriptors:  'Metal-finishing  wastes,  'Wastewater 
treatment,  'Detoxification,  'Acids,  Chemical  treat- 
ment, Chemical  precipitation,  Industrial  wastes, 
Uranium,  Distillation,  Zirconium,  Sulfates, 
Copper,  Nitrates. 

Processes  to  reduce  the  volume,  quantity,  and  tox- 
icity of  metal-bearing  waste  acid  were  demonstrat- 
ed. Two  precipitation  processes  and  a  distillation 
process  are  being  used  to  minimize  waste  from  fuel 
fabrication  operations,  which  comprise  a  series  of 
metal  finishing  operations.  Waste  process  acids, 
such  as  HF-HN03  etch  solutions  containing  zirco- 
nium as  a  major  metal  impurity  and  HN03  strip 
solution  containing  copper  as  a  major  metal  impu- 
rity, are  detoxified  and  reclaimed  by  concurrently 
precipitating  heavy  metals  and  regenerating  acid 
for  recycle.  Results  of  precipitation  tests  conduct- 
ed on  a  large  bench  scale  in  FY  1986  indicated  that 
the  volume  of  hazardous  waste  generated  after 
implementation  of  these  two  waste-minimization 
processes  will  be  11  and  25%  of  the  current  waste 
volume  for  reclamation  of  the  etch  and  strip  solu- 
tions, respectively.  Volume  reduction  is  a  strong 
economic  incentive  for  implementation  of  these 
processes;  payback  periods  of  1.4  and  3.3  years, 
have  been  estimated.  Acid  from  a  third  waste  acid 
stream  generated  from  chemical  milling  operations 
will  be  reclaimed  using  distillation.  This  stream 
comprises  HN03  and  H2S04,  containing  uranium 
as  the  major  metal  impurity.  Distillation  allows 
N03  to  be  displaced  by  S04  in  metal  salts;  free 
HN03  is  then  vaporized  from  the  uranium-bearing 
sulfate  stream.  Uranium  can  be  recovered  from  the 
sulfate  stream  in  a  downstream  concentration  or  a 
precipitation  step.  The  technical  feasibility  of  each 
of  these  options  will  be  determined  in  FY  1987. 
However,  based  on  preliminary  economic  esti- 
mates, the  payback  period  for  distillation  with 
downstream  concentration  is  3.0  years;  the  pay- 
back period  for  distillation  and  neutralization  is  5.9 
years.  (See  also  W88-07971)  (Author's  abstract) 
W88-07972 


SUPERCRITICAL  WATER  OXIDATION  OF 
HAZARDOUS  CHEMICAL  WASTE, 

Los  Alamos  National  Lab.,  NM.  Earth  and  Space 
Sciences  Div. 
C.  K.  Rofer. 

IN:  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP-25,  May  1987.  p  79-87. 

Descriptors:  'Wastewater  treatment,  'Supercriti- 
cal water  oxidation,  'Chemical  wastes,  'Hazard- 
ous wastes,  Industrial  wastes,  Oxidation,  Organic 
compounds,  Phase  separation,  Corrosion,  Chemi- 
cal reactions,  Kinetics. 

Oxidation  in  supercritical  water  (water  at  high 
enough  temperatures  and  pressures  that  it  exists  in 
a  single  fluid  phase  with  characteristics  of  both 
liquids  and  gases)  can  be  used  to  convert  hazard- 
ous organic  compounds  rapidly  and  completely  to 
carbon  dioxide,  water,  and  other  oxidation  prod- 
ucts such  as  salts.  Reactions  in  supercritical  water 
have  only  recently  received  attention,  and  a 
number  of  issues  need  to  be  resolved  to  develop 
scalable,  operable,  and  economical  cleanup  proc- 
esses. Key  technical  issues  in  developing  and  scal- 
ing a  practicable  process  for  appropriate  Depart- 
ment of  Energy  Defense  Programs  (DP)  wastes 
include  phase  separations,  solubilities,  corrosion 
and  materials,  mass  transfer,  and  reaction  mecha- 
nisms, including  the  roles  of  pyrolysis,  hydrolysis, 
and  oxidation  in  the  chemical  kinetics.  A  batch 
reactor  has  been  designed,  and  experiments  have 
been  started  in  a  plug-flow  reactor.  Future  plans 
include  definition  of  an  appropriate  DP  waste 
stream  and  the  engineering  of  a  pilot  plant  for 
demonstration  of  the  technology  on  that  specific 
waste  stream.  (See  also  W88-07971)  (Author's  ab- 
stract) 
W88-07973 


HAZARDOUS  PROCESS  MATERIAL  SUBSTI- 
TUTION, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For   primary    bibliographic   entry   see   Field    5G 

W88-07975 


IMPROVED  TREATMENT/DISPOSAL  OF  RE- 
ACTIVE METALS, 

Argonne  National  Lab.,  IL. 
D.  R.  Vissers. 

IN:  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP-25,  May  1987.  p  179-186,  3  fig. 

Descriptors:  'Sodium,  'Wastewater  treatment, 
'Waste  disposal,  'Metals,  'Glass,  'Leachates, 
Sodium,  Silica,  Costs. 

A  conceptual  design  is  being  developed  for  an 
integrated  process  to  convert  waste  sodium  to  a 
stable  form  for  disposal.  There  are  two  important 
considerations  in  determining  acceptable  waste 
forms  for  the  sodium:  (1)  the  chemical  reactivity  of 
the  metal  with  environmental  water  (liquid  or 
vapor),  oxygen  and  carbon  dioxide;  and  (2)  the 
solubility  of  the  sodium  waste  form,  and  leachabi- 
lity  of  its  trace  contaminants  by,  groundwater  at 
the  disposal  site.  Suitable  glass  compositions  were 
investigated  by  a  combination  of  literature  review 
and  experimental  studies  to  determine  the  process 
conditions  required  for  the  sodium  oxidation/ 
glassmaking  reaction  system.  The  solid  glassmak- 
ing  materials  (silica  and  perhaps  other  oxides)  will 
be  pneumatically  conveyed  to  a  cyclonic  reactor; 
at  the  same  time,  the  liquid  sodium  will  be  injected 
into  the  reactor  by  using  a  nitrogen  aspiration 
system.  This  continuous  cyclonic  reactor  will  be 
maintained  at  the  glassmaking  temperature.  Prelim- 
inary process  energy  calculations  made  for  a 
sodium  disilicate  glass  composition  show  that  the 
reaction  is  exothermic  and  will  provide  enough 
energy  to  sustain  the  reactor  temperature  at  the 
required  1000  to  1100  C.  The  process  has  been 
demonstrated  and  optimized  in  the  laboratory  and 
is  ready  for  field  demonstration.  At  the  anticipated 
funding  level  of  $25K  for  FY  1987,  the  program 
will  involve  only  the  completion  of  the  conceptual 
integral  design  and  preparation  of  a  final  report. 
Because  of  the  very  compact  size  of  the  system 
and  high  throughput  rate  (a  100-lb/h  sodium 
throughput  would  utilize  a  cyclone  reactor  about 
as  large  as  a  coffee  can),  a  demonstration  could  be 
performed  relatively  inexpensively.  The  total  pro- 
gram could  be  completed  in  FY  1987  at  a  cost  of 
about  S300K.  (See  also  W88-07971)  (Lantz-PTT) 
W88-07978 


NITRIFICATION  INHIBITION  IN  THE 
TREATMENT  OF  SEWAGE, 

Thames  Water,  Reading  (UK). 

M.  Richardson. 

The    Royal    Society    of   Chemistry,    Burlington 

House,  London,  W1V  0BN.  1985.  103  p. 

Descriptors:  'Wastewater  treatment,  'Nitrifica- 
tion, Ammonia,  Nitrates,  Chemical  reactions, 
Chemical  degradation,  Literature  review. 

A  rapid  reference  is  provided  to  information  on 
those  chemicals  which  have  been  reported  in  the 
literature  to  produce  inhibition  of  nitrification  to 
sewage  works  processes.  Some  information  is  also 
included  where  chemicals  are  known  to  inhibit 
anaerobic  processes.  There  are  a  number  of  inci- 
dences where  loss  of  nitrification  at  a  sewage  treat- 
ment works  has  resulted  in  large  concentrations  of 
ammonia  being  discharged  in  the  sewage  works 
effluent;  this  has  caused  fish  mortalities  in  the 
receiving  waters  and  also  put  downstream  potable 
water  resources  at  risk.  The  final  section  of  the 
book  lists  in  ascending  mass  number  the  chemicals 
described  in  the  earlier  section.  It  can  be  of  par- 
ticular value  when  gas  chromatography-mass  spec- 
trometry is  undertaken  on  discharges,  sewage, 
river  or  other  water  samples.  (Lantz-PTT) 
W88-07982 


5E.  Ultimate  Disposal  Of  Wastes 


SLUDGE  INCREASES  PULPWOOD  PRODUC- 
TION, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 

J.  G.  Bockheim,  T.  C.  Benzel,  R.  Lu,  and  D.  A. 

Thiel. 

Biocycle   BCYCDK,   Vol.    29,   No.    3,   p   57-59, 

March  1988.  3  tab,  3  ref. 
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Ultimate  Disposal  Of  Wastes— Group  5E 


Descriptors:  'Sludge,  'Primary  sludge,  *Land  ap- 
plications, 'Pine  trees,  'Sludge  disposal,  'Pulp  and 
paper  industry,  'Fertilizers,  'Nitrogen,  'Limiting 
nutrients,  'Growth  rates,  Softwood,  Wisconsin. 

A  1:1  primary  secondary  paper  industry  sludge 
was  applied  at  rates  of  32,  63,  and  94  dry  Mg/ha  to 
a  row-thinned,  27-year-old-red  pine  plantation  in 
central  Wisconsin.  The  mass  and  concentration  of 
N  in  current  needles  were  correlated  (p  =  0.05) 
with  sludge  application  rate,  particularly  after  the 
first  growing  season.  Graphical  diagnoses  suggest 
that  N  was  deficient  on  control  plots  and  limiting 
to  tree  growth.  Basal  area  and  volume  increments 
and  cross-sectional  area  increment  at  the  mid-stem 
position  (7.8  m  above  ground  level)  were  signifi- 
cantly greater  on  plots  receiving  a  light  application 
(32  Mg/ha)  than  for  the  other  treatments.  Sludge 
application  depressed  radial  stem  growth  on  plots 
receiving  the  high  application  (94  Mg/ha).  Height 
growth  was  unaffected  by  sludge  treatment.  Al- 
though increased  volume  growth  in  subsequent 
years  can't  be  ruled  out,  the  depressed  growth  on 
plots  receiving  high  levels  of  sludge  was  attributed 
to  a  reduction  in  apical  dominance,  resulting  in 
increased  allocation  of  dry  matter  to  lateral 
branches  and  foliage  at  the  expense  of  that  in  the 
stem.  (Author's  abstract) 
W88-06843 


ALLOCATION  OF  AQUIFER  RESOURCES  IN 
SCOTLAND, 

British    Geological    Survey,    Murchison    House, 
West  Mains  Road,  Edinburgh  EH9  3LA,  Scotland. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-06963 


POLIOVIRUS  RETENTION  IN  SOIL  COL- 
UMNS AFTER  APPLICATION  OF  CHEMICAL- 
AND  POLYELECTROLYTE-CONDITIONED 
DEWATERED  SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07001 


LOW-TEMPERATURE     STABILITY     OF     VI- 
RUSES IN  SLUDGES, 

Dept.   of  Civil   and   Environmental   Engineering, 
Univ.  of  Cincinnati,  Cincinnati,  Ohio  45221. 
For  primary   bibliographic   entry   see   Field    5D. 
W88-07026 


undigested  sludges,  and  while  injection  may  be  a 
viable  treatment  alternative  to  sludge  digestion,  an 
increasing  number  of  water  authorities  now  inject 
digested  sludge  to  ensure  the  security  of  the  dis- 
posal operation  in  particular  situations.  The  practi- 
cal implications  of  the  research  and  operational 
experiences  within  the  water  industry  have  been 
drawn  together  into  a  code  of  practice  on  soil 
injection  which  is  available  free  from  WRc.  Fur- 
thermore, a  training  course  on  soil  injection  has 
been  set  up  by  Silsoe  College  and  WRc  for  water 
authority  staff  and  contractors,  to  help  ensure  that 
the  farmers  receive  an  efficient  and  effective  serv- 
ice. (Alexander-PTT) 
W88-07055 


SLUDGE  DISPOSAL  -  DEVELOPMENTS  IN 
ADVICE,  TRAINING  AND  EQUIPMENT, 

J.  E.  Hall. 

European  Water  and  Sewage,  Vol.  91,  No.  1094,  p 

147,149,  April  1987. 

Descriptors:  'Waste  disposal,  'Sludge  disposal, 
•Training,  'Standards,  'Information  exchange, 
•Sludge  utilization,  *Land  application,  Soil  injec- 
tion, Agriculture,  Fertilizers,  Soil  injection. 

For  the  efficient  utilization  of  sewage  sludge  on 
farmland,  the  water  authorities  require  a  range  of 
sludge  spreading  equipment  to  meet  specific  oper- 
ational conditions.  It  is  important  for  the  security 
of  sludge  spreading  operations  that  such  equipment 
is  operated  correctly  to  avoid  damage  to  crops  and 
soil,  and  that  farmers  are  fully  informed  of  the 
fertilizer  and  organic  matter  contents  of  this  free 
manure.  To  meet  these  needs  the  Water  Research 
Centre  (WRc)  has  published  a  number  of  advisory 
booklets,  based  on  operational  experiences  and  re- 
search, which  help  water  authorities  and  contrac- 
tors provide  an  effective  service  to  farmers.  While 
it  is  important  that  farmers  are  properly  informed 
of  the  value  of  the  particular  sludge  that  they 
receive,  it  is  essential  that  the  sludge  is  spread 
correctly  to  realize  that  value  and  that  the  water 
authorities  or  their  contractors  operate  with  the 
most  cost-effective  equipment  for  type  of  sludge, 
farming  and  soil  conditions.  The  correct  operation 
of  most  types  of  sludge  spreading  equipment  is 
largely  a  matter  of  common  sense  and  effective 
management.  Soil  injection  is  a  cost-effective 
means  of  overcoming  the  odor  and  visual  problems 
associated  with  surface  spreading,  particularly  for 


REGIONAL  HYDRODYNAMICS  OF  THE 
PROPOSED  HIGH-LEVEL  NUCLEAR-WASTE 
REPOSITORY  SITES  IN  THE  TEXAS  PAN- 
HANDLE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geology 

and  Mineralogy. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07112 

CULTURE  OF  MARINE  MICROALGAE  WITH 
NATURAL  BIODIGESTED  RESOURCES, 

Centro  de  Investigacion  Cientifica  y  de  Educacion 
Superior  de  Ensenada  (Mexico).  Div.  of  Oceano- 
logy. 

J.  Paniagua-Michel,  B.  C.  Farfan,  and  F.  Buckle- 
Ramirez. 

Aquaculture  AQCLAL,  Vol.  64,  No.  3,  p  249-256, 
July  15,  1987.  3  fig,  3  tab,  31  ref. 

Descriptors:  'Organic  wastes,  *Wastes,  *Algae, 
•Marine  microalgae,  •Aerobic  digestion,  •Inorgan- 
ic compounds,  Phosphorus,  Nitrogen,  Manure, 
Farm  wastes,  Mexico,  Biological  wastewater  treat- 
ment. 

The  growth  response  of  Pavlova  (Monochrysis) 
lutheri  (Droop)  Green  was  assayed  in  a  culture 
medium  enriched  with  organic  extracts  aerobically 
digested  from  cow  and  chicken  manures  and  from 
the  macroalgae  Macrocystis  pyrifera  (L.)  C. 
Agard.  The  results  indicate  that  with  a  traditional 
inorganic  medium  and  elutriated,  aerobically  di- 
gested manures,  it  is  possible  to  attain  similar  maxi- 
mum algal  densities  and  equivalent  algal  growth 
rates  for  similar  time-periods  despite  large  differ- 
ences in  inorganic  nitrogen  and  phosphorus  con- 
tent. The  cause  for  this  is  speculated  to  be  the 
conversion  of  organic  nitrogen  and  phosphorus  in 
the  manure  to  inorganic  forms  and  the  presence  of 
growth  stimulatory  substances  in  the  elutriate. 
(Author's  abstract) 
W88-07116 


COAGULATION  AND  SETTLING  OF  AERO- 
BIC SEWAGE  SLUDGE  IN  SEAWATER, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 

W.  A.  Jenkins,  and  R.  J.  Gibbs. 

Environmental    Technology    Letters    F.TLEDB, 

Vol.  8,  No.  10,  p  487-494,  October  1987.  8  fig,  27 

ref. 

Descriptors:  *Sludge  disposal,  *Ocean  dumping 
•Aerobic  sewage  sludge,  'Aerobic  conditions, 
•Seawater,  United  States,  Coagulation,  Selling  ve- 
locity. 

The  settling  characteristics  of  aerobically  treated 
sewage  sludge  from  Middlesex,  New  Jersey  were 
investigated.  The  data  describe  the  rate  of  decrease 
in  mass  concentration  for  coagulating  solids  and 
subsequent  settling  rates  in  a  column  of  seawater. 
Low  turbulence  values  of  0,  2  and  4/sec  an  initial 
concentrations  of  20  to  500  mg/1  were  used.  The 
rate  and  extent  of  clearing  is  greater  for  larger 
initial  concentrations.  Mass  concentration  (Co)  de- 
creased at  a  rate  of  4%Co/min  for  500  mg/1  initial 
concentration,  but  at  only  0.5%  20  mg/1.  Twenty 
to  40%  of  the  initial  mass  concentration  remained 
in  suspension  for  an  indefinite  period  of  time.  (Au- 
thor's abstract) 
W88-07151 


RECYCLING  OF  THE  AQUATIC  WEED, 
WATER  HYACINTH,  AND  ANIMAL  WASTES 
IN  THE  REARING  OF  INDIAN  MAJOR 
CARPS, 

Central     Institute     of     Freshwater     Aquaculture 

(ICAR),  Kausalagang,  Via:  Bhubaneswar  751002, 

Orissa  (India). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07119 


DDT  DEGRADATION   BY  BACTERIA  FROM 
ACTIVATED  SLUDGE, 

Department   of  Chemistry,   Lady   Irwin   College, 

University  of  Delhi.  Sikandra  Road,  New  Delhi- 

110  001,  India. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07127 


COMPARATIVE  STUDY  OF  TIN  PROFILES 
WITH  OTHER  METALS  AND  PHOSPHORUS 
PATTERNS  IN  LACUSTRINE  SEDIMENTS: 
MOBILITY  AND  POLLUTION, 

1  -  Laboratoire  de  Chimie  Analytique  -  Faculte  des 

Sciences  -  Avenue  de  l'Universite,  64000  PAU  - 

France. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07135 


POSSIBILITIES  OF  FEEDING  DIETS  FOR 
DUCKS  USING  ACTIVATED  SLUDGE, 

Department  of  Animal  Physiology  and  Zoology, 
University  of  Agriculture,  Prague,  Czechoslova- 
kia. 

J.  Cibulka,  Z.  Sova,  P.  Mader,  D.  Miholova,  and 
V.  Muzikar. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  8,  No.  12,  p  669-672,  December  1987.  1  fig,  3 
tab,  3  ref. 

Descriptors:  'Sludge  utilization,  *Diets,  *Lead, 
•Cadmium,  *Ducks,  Nutrition,  Activated  sludge, 
•Heavy  metals,  Trace  metals,  Bioaccumulation, 
Czechoslavakia,  Tissue  analysis. 

The  aim  of  the  experiment  was  to  test  the  possibili- 
ty of  feeding  diets  with  the  addition  of  2.5%  dried 
activated  sewage  sludge  sterilized  with  different 
procedures.  The  results  proved  that  lead  and  cad- 
mium levels  in  all  three  types  of  duck  tissue  ana- 
lyzed (liver,  kidney,  muscle)  satisfied  the  existing 
hygienic  limits  (Pb,  0.5  for  meat  and  1.0  for  organs; 
Cd,  0.05  for  meat  and  0.5  for  organs).  The  sludge 
used  for  this  experiment  was  supplied  by  the  paper 
mill  at  Steti,  CSSR  and  contained  16.65  mg  Pb.kg 
and  2.03  mg  Cd/kg.  The  possibility  of  supplement- 
ing feeding  diets  for  ducks  by  adding  2.5%  dried 
activated  sewage  sludge  sterilized  by  either  steam 
or  irradiation  was  investigated  in  320  Pekin  White 
ducks.  The  ducks  received  the  supplemented  diet 
from  birth  to  56  days  old,  when  they  were  sacri- 
ficed and  their  livers,  kidneys,  and  breast  muscle 
analyzed  for  cadmium  and  lead  using  atomic  ab- 
sorption spectrometry.  (Miller-PTT) 
W88-07160 


EFFECTS  OF  SCRUBBER  SLUDGE  ON  SOIL 
AND  DREDGED  SEDIMENT  AGGREGATION 
AND  POROSITY, 

Illinois  Univ.,  Urbana.  Dept.  of  Agronomy. 

K.  R.  Olson,  and  R.  L.  Jones. 

Soil  Science  SOSCAK,  Vol.  145,  No.  1,  p  63-69, 

January  1988.  7  tab,  26  ref. 

Descriptors:  *Sludge  disposal,  *Land  disposal, 
•Spoil  banks,  'Soil  aggregates,  *Soil  porosity, 
Chemical  sludge,  Topsoil,  Soil  water,  Pore  size, 
Soil  absorption  capacity,  Retention  capacity,  Stor- 
age capacity,  Transmissivity,  Sudangrass. 

In  a  greenhouse  experiment,  the  effects  of  scrubber 
sludge  on  the  aggregation  and  the  porosity  in 
various  combinations  of  dredged  sediments  and 
topsoil  in  the  presence  of  sudangrass  roots  were 
evaluated.  As  expected,  the  water-stable  aggre- 
gates increase  with  increasing  percentage  of  top- 
soil.  For  all  combinations,  scrubber  sludge  de- 
creased aggregation.  The  topsoil  had  a  total  poros- 
ity similar  to  the  sediments  at  the  completion  of  the 
study  in  the  absence  of  scrubber  sludge.  The  total 
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porosity  increased  with  additional  quantities  of 
scrubber  sludge  for  all  combination  of  topsoil  and 
sediments.  Transmission  (>50  micron),  water  stor- 
age (50  to  0.5  micron),  and  residual  (<0.5  micron) 
pore  volumes  differed  substantially  between  the 
sediments  and  topsoil,  as  well  as  with  scrubber 
sludge  treatments.  The  sediments  had  a  higher 
water  retention  difference  than  the  topsoil.  The 
presence  of  scrubber  sludge  had  little  effect  on 
topsoil,  but  reduced  the  water  storage  volumes  for 
the  sediments.  With  scrubber  sludge  addition,  the 
residual  pore  volumes  remained  high  for  topsoil, 
but  decreased  substantially  for  sediments.  For  all 
combinations  of  topsoil  and  sediments,  scrubber 
sludge  dramatically  increased  transmission  porosi- 
ty. This  increase  in  transmission  pores  within  the 
sediments  with  scrubber  sludge  additions  resulted 
in  a  higher  rate  of  saturated  flow  of  water  than  for 
the  sediments  without  scrubber  sludge.  The  pore- 
size  distributions  were  estimated  by  water-release 
methods  and  verified  by  directly  measuring  soil 
pore-size  distributions  by  Hg-intrusion  porosi- 
metry.  (Author's  abstract) 
W88-07173 


EFFECTS  OF  THE  APPLICATION  OF 
WASTEWATER  FROM  OLIVE  PROCESSING 
ON  SOIL  NITROGEN  TRANSFORMATION, 

Departamento  de  Quimica  Agricola.  Estacion  Ex- 
perimental del  Zaidin  (C.S.I.C.),  Granada,  Apdo 
119,  Spain. 

J.  D.  Perez,  and  F.  Gallardo-Lara. 
Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  9,  p  1031-1039    1987   3 
fig,  15  ref.  CSIC  (Spain)  Project  ID-286. 

Descriptors:  'Wastewater  disposal,  "Land  dispos- 
al, 'Food-processing  wastes,  *Oily  water,  'Vege- 
tation water,  'Soil  chemistry,  'Nitrification,  Fertil- 
ization, Nitrogen  compounds,  Nitrates,  Ammoni- 
um compounds,  Calcareous  soils,  Oil  industry,  By- 
products. 

'Vegetation  water'  is  the  name  given  to  wastewater 
remaining  after  the  industrial  extraction  of  olive 
oil.  This  foul-smelling  runoff  creates  serious  waste 
disposal  problems  for  olive-oil  producing  industries 
wherever  olives  are  extensively  cultivated.  One 
possible  solution  is  to  employ  vegetation  water  as 
fertilizer.  An  incubation  experiment  was  performed 
to  study  the  effects  of  vegetation  water  on  nitrogen 
transformation  in  a  calcareous  soil.  The  application 
of  this  wastewater  was  decreased  nitrate  formation 
in  comparison  with  control  assays  during  approxi- 
mately the  first  half  of  the  experimental  period  (6 
weeks).  Results  were  similar  although  more 
marked  when  vegetation  water  plus  ammoniacal 
nitrogen  was  applied  as  opposed  to  ammoniacal 
nitrogen  alone.  The  incorporation  of  vegetation 
water  during  the  initial  phases  of  study  also  re- 
duced soil  nitrogen-ammonium  levels  both  when 
residue-only  treatments  were  compared  with  con- 
trols and  when  vegetation  water  plus  ammoniacal 
nitrogen  treatments  were  compared  with  ammoni- 
acal nitrogen  only.  The  vegetation  water  investi- 
gated causes  a  transient  inhibition  of  nitrogen 
availability,  a  factor  which  must  be  kept  in  mind 
when  considering  the  possible  use  of  wastewater 
from  olive  processing  as  fertilizer  even  if  comple- 
mented with  ammoniacal  fertilizers.  Assimilable 
forms  of  the  latter  cannot  be  expected  to  become 
available  to  plants  until  at  least  a  period  of  approxi- 
mately four  weeks  has  elapsed.  (Shidler-PTT) 
W88-07182  ' 


BEHAVIOR  OF  VARIOUS  SOLUTES  IN  A 
FIELD  SOIL:  SIX  YEARS  OBSERVATION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan)  Water  and  Soil  Environment  Div 

T.  Kuboi,  and  S.  Otoma. 

Journal  of  Hydrology  JHYDA7,  Vol.  95,  No    1/2 

p  97-111,  15  November  1987.  10  fig,  4  tab,  10  ref 

Descriptors:  'Solutes,  'Soil  chemistry,  'Cultivated 
lands,  'Sludge,  'Land  disposal,  'Nutrients  'Vol- 
canic ash,  Soil  solution,  Ions,  Nitrates,  Chlorides 
Bicarbonatcs,  Sulfates,  Calcium,  Magnesium' 
Sodium,  Potassium,  Hydrogen  ion  concentration, 
tggplant,  Sorghum,  Wheat,  Ryegrass. 

Soil  solution  was  sampled  over  a  period  of  six 
years  at  various  depths  (10,  20,  35,  50,  65,  80,  and 


95  cm)  of  a  light-colored  Andosol  originating  from 
volcanic  ash.  Three  plots  were  established  in  the 
experimental  field:  (1)  an  unfertilized  bare  (BN) 
plot,  untreated  except  for  surface  tillage;  (2)  a  bare 
(BS)  plot,  treated  with  limed  sewage  sludge-  and 
C3)  a  cultivated  (PS)  plot,  also  treated  with  sludge 
The  sludge  was  applied  to  the  soil  as  a  0-12  cm 
layer  at  a  rate  of  15  tons/ha/yr  in  June  or  July 
each  of  the  first  five  years.  The  cropping  sequence 
?/L«he  PS  plot  was:  eggplant-sorghum-wheat 
(1980-1982);  eggplant-wheat  (1983);  and  Italian 
ryegrass  (1984-1985).  Most  of  the  wheat  roots  were 
localized  in  the  upper  20  cm  zone.  Three  porous 
ceramic  cups  were  inserted  at  each  sampling  depth 
on  each  plot,  and  the  soil  solution  was  sampled  by 
suction  of  0.8-0.93  bar  for  6-20  h.  Nitrate,  CI,  Ca, 
and  Mg  concentrations  at  a  depth  of  more  than  35 
cm  in  the  BS  plot  began  to  increase  after  the  fourth 
sludge  application.  The  levels  of  nitrate,  chloride, 
calcium,  magnesium,  sodium,  and  potassium  were 
lower  in  the  PS  plot  than  in  the  BS  plot,  but 
bicarbonate  and  sulfate  levels  and  pH  were  lower 
in  the  BS  plot.  (Author's  abstract) 
W88-07195 


COPPER(II)  COMPLEXES  WITH  REFRACTO- 
RY ANIONIC  SURFACTANTS  FOUND  IN 
SEWAGE  SLUDGE, 

Istituto  di  Chimica  Agraria,  Universita  di  Bari  Via 
G.  Amendola  165/A,  70125  Bari,  Italy. 
N.  Senesi,  and  G.  Sposito. 

Water,  Air,  and  Soil  Pollution  WAPLAC  Vol  35 
No.  1/2,  p  147-155,  September  1987.  4  fig,  1  tab,  13 
ref.  Department  of  the  Interior  Matching  Grant  B- 
212-CAL  and  University  of  California  Water  Re- 
sources Center  Project  UCAL-WRC-W-583. 

Descriptors:  'Metal  complexes,  'Copper,  'Copper 
compounds,  'Surfactants,  'Sludge,  Molecular 
structure,  Chemical  composition,  Spectral  analysis, 
Fulvic  acids,  Anaerobic  digestion,  Biodegradation, 
Land  disposal,  Sulfonates,  Esters,  Anisotropy,' 
Physicochemical  properties. 

Electron  spin  resonance  spectrometry  was  used  to 
study   Cu(II)   complexes   with   anionic   surfactant 
compounds  of  the  types  that  have  been  detected  in 
sewage  sludge  or  in  the  fulvic  acid   fraction  of 
anaerobically-digested  sewage  sludge  and  found  to 
resist  biodegradation  in  the  soil  environment.  The 
electron  spin  resonance  spectra  of  frozen  (77  de- 
grees K),  aqueous  solutions  of  linear  alkyl  benzene 
sulfonates  and  fatty  alcohol  sulfate  esters  at  Cu- 
hgand  molar  ratios  ranging  from  0. 1  to  1  exhibited 
anisotropic  patterns  indicative  of  a  groundstate  of 
Cu(II)  bound  into  innersphere  complexes  with  the 
hgands   arranged   in   square   planar   coordination. 
Sulfonate-type  surfactants,  both  in  the  acid  and  salt 
forms,  appeared  to  complex  Cu(II)  more  efficiently 
than   ester   sulfate-type   surfactants.   Conventional 
physical  parameters  calculated  from  the  electron 
spin  resonance  spectra  were  consistent  with  fully 
oxygenated,  4  O-ligand  binding  sites  for  the  Cu(II) 
ions  and  indicated  the  formation  of  similar  uniden- 
tate  or  bidentate  complexes  between  Cu(II)  and 
the  surfactants  at  any  Cu/ligand  molar  ratio  inves- 
tigated. The  spectral  lineshapes  and  related  param- 
eters of  the  Cu(II)-anionic  surfactant  complexes, 
however,  were  not  very  similar  to  those  observed 
previously   for  Cu(II)-sewage   sludge   fulvic   acid 
complexes.  It  is  concluded  that  anionic  surfactants 
involved  in  Cu(II)  complexation  by  sewage  sludge 
or  sewage  fulvic  acid  do  not  behave  as  isolated, 
independent  ligands,  but  instead  may  participate  as 
co-hgands    with    other    O-containing    functional 
groups  and/or  as   moities   incorporated   into  the 
fulvic  acid  structure.  (Author's  abstract) 
W88-07267 


BIOECONOMIC  CONSIDERATIONS  FOR 
WASTEWATER  REUSE  IN  AGRICULTURAL 
PRODUCTION, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  3C 
W88-07271 


OVERVIEW  OF  LANDFILL  BOTTOM  LINER 
HYDRAULICS, 

Department   of  Civil   Engineering,   University  of 


Patra,  Patra,  Greece. 

A.  C.  Demetracopoulos. 

Water  Resources  Bulletin  WARBAQ,  Vol  24  No 

1,  p  49-56,  February  1988.  15  fig,  12  ref. 

Descriptors:  'Landfills,  'Bottom  linings,  'Mathe- 
matical models,  'Solid  waste  disposal,  Leachate, 
Simulation,  Drainage,  Hydraulic  conductivity' 
Design  criteria,  Design  flow. 

Landfill  bottom  liners  are  important  elements  in 
the  analysis  and  design  of  solid  waste  disposal 
facilities.  This  study  presents  an  overview  of  sever- 
al models,  describing  the  flow  over  and  through 
liners.  The  examined  models  are  compared  against 
data  from  a  laboratory  investigation.  A  quasi- 
steady  state  (QSS)  and  a  transient  (TS)  model  yield 
the  most  complete  description  of  linear  hydraulics 
and  allow  for  estimation  of  the  system's  collection 
efficiency.  The  TS  model  performed  slightly  better 
than  the  QSS  model,  although  the  latter  has  the 
advantage  of  simplicity.  The  hydraulic  conductiv- 
ities of  the  liner  and  the  drainage  layer  and  the 
leachate  accretion  rates  are  parameters  whose 
magnitudes  must  be  known  with  relative  accuracy 
for  good  evaluation  of  system  performance  (Au- 
thor's abstract) 
W88-07277 


REUSE  OF  STABILIZATION  POND  EFFLU- 
ENT FOR  CITRUS  RETICULATA  (ORANGE) 
FOREST  AND  ROAD  VERGE  PLANTS, 

National    Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  3C 

W88-07358 


ALUMINUM  RECLAMATION  BY  ACIDIC  EX- 
TRACTION OF  ALUMINUM-ANODIZING 
SLUDGES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

F.  M.  Saunders,  and  R.  C.  Shaw. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  3,  p  369-378,  March  1988  6 

fig,   7  tab,   7  ref.   EPA   Cooperative  Agreement 

CR8 10290-01-0. 

Descriptors:  'Wastewater  reclamation,  'Alumi- 
num, 'Industrial  wastewater,  'Metal-finishing 
wastes,  'Sludge  reclamation,  'Waste  recovery. 

Extraction  of  aluminum-anodizing  sludges  with 
sulfuric  acid  was  examined  to  determine  the  poten- 
tial for  production  of  commercial-strength  solu- 
tions of  aluminum  sulfate,  that  is,  liquid  alum.  The 
research  established  kinetic  and  stoichiometric  re- 
lationships and  evaluated  product  quality.  Detailed 
material-balance  data  were  collected  to  monitor 
the  progress  and  extent  of  extractions.  The  produc- 
tion of  a  commercial-strength  liquid  alum  was  fea- 
sible. Issues  relative  to  product  quality  indicate 
that  segregation  of  certain  metal  containing  wastes 
may  be  required  for  selected  aluminum-finishing 
wastes.  (Author's  abstract) 
W88-07422 


SHORELINE  IMPACT  FROM  OCEAN  WASTE 
DISCHARGES, 

California  Inst,  of  Tech.,   Pasadena.  W.M.  Keck 

Lab.  of  Hydraulics  and  Water  Resources. 

R.  C.  Y.  Koh. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  4,  p  361-376,  April  1988.  10  fig,  1  tab,  9 

ref.  NOAA  Grant  NA80RAD00055. 

Descriptors:  'Ocean  dumping,  'Wastewater  dis- 
posal, 'Water  pollution  sources,  'Shoreline 
impact,  Advection,  Water  currents,  Simulation 
analysis,  Monte  Carlo  method. 

A  methodology  which  permits  estimation  of  the 
advective  transport  probabilities  from  a  coastal 
wastewater  discharge  based  on  information  that 
can  be  obtained  from  current  measurements. 
Shoreline  impact  can  be  assessed,  and  the  tendency 
for  background  buildup  and  benthic  accumulation 
estimated.  The  method  utilizes  measured  data  to 
obtain  parameter  values  to  allow  synthetic  currents 
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to  be  generated  that  can  in  turn  be  used  in  a  Monte 
Carlo  scheme  for  obtaining  the  advective  transport 
probabilities.  The  method  permits  enhancement 
and  improvement  of  the  estimates  when  the 
amount  and  extent  of  data  coverage  are  expanded. 
(Author's  abstract) 
W88-07429 

INDUCED  AERATION  WINDROW  COMPOST- 
ING OF  RAW  SLUDGES, 

J.  Wren-Jarvis. 

Biocycle  BCYCDK,  Vol.  29,  No.  4,  p  48-52,  April 

1988.  3  fig,  1  tab,  4  ref. 

Descriptors:  *Sludge  disposal,  'Composting,  'Sec- 
ondary wastewater  treatement,  'Primary 
wastewater  treatment,  'Primary  sludge,  Project 
planning,  Windrow  composting,  Organic  wastes, 
Aeration,  Administrative  regulations,  Nevada, 
Economic  aspects,  Sludge  digestion. 

The  Sanitation  District  of  Clark  County,  Las 
Vegas,  Nevada,  has  experienced  continued  difficul- 
ty with  the  disposal  of  raw  sludges  generated  from 
primary  and  secondary  wastewater  treatment  plant 
processes  since  the  early  1960s.  A  fully  compre- 
hensive sludge  management  plan  had  never  been 
prepared  for  this  district,  so  a  study  was  conducted 
to  prepare  such  a  plan.  The  findings  of  this  study, 
conducted  to  investigate  a  long-range,  cost-effec- 
tive and  reliable  method  of  handling  raw 
wastewater  treatment  plant  sludges,  and  to  address 
concerns  with  the  long-term  reliability  of  the  exist- 
ing landfill  operation  and  with  the  forthcoming 
federal  sludge  management  programs  and  regula- 
tions are  reported.  It  was  recommended  that  the 
district  proceed  with  plans  for  anaerobic  digesters 
and  a  full-scale  windrow  composting  facility  for 
digested  secondary  sludge,  and  that  the  design  of  a 
full-scale  facility  be  preceded  by  a  small-scale 
windrow  composting  demonstration  project  utiliz- 
ing raw  organic  sludges  to  address  questions  of 
odor  potential  and  product  quality.  It  was  conclud- 
ed that  raw  sludges  conditioned  with  lime  and 
ferric  chloride  prior  to  filter  press  dewatering  can 
be  successfully  composted  in  aerated  windrows, 
and  that  raw  sludges  conditioned  with  polymers 
prior  to  dewatering  tend  to  produce  a  more  odor- 
ous filter  cake,  which  can  be  successfully  compost- 
ed with  carefully  monitored  and  controlled  aer- 
ation rates.  (Friedmann-PTT) 
W88-07506 


WATER  SUPPLY  AND  SLUDGE  METALS, 

Wright-Pierce,  Topsham,  ME. 

W.  E.  Brown. 

Biocycle  BCYCDK,  Vol.  29,  No.  4,  p  59-62,  April 

1988.  4  fig,  4  tab,  10  ref. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
'Metals,  'Drinking  water,  Heavy  metals,  Copper, 
Zinc,  Lead,  Cadmium,  Corrosion,  Critical  concen- 
tration, Industrial  wastewater. 

Ultimate  sludge  disposal  is  one  of  the  major  tasks 
facing  wastewater  treatment  facilities.  Land  appli- 
cation is  often  the  most  economical  method,  espe- 
cially where  adequate  farmland  exists  nearby. 
However,  metal  concentrations  in  the  sludge  either 
limit  the  site  life  or  the  application  rate  to  the  point 
where  land  application  is  not  economical.  When 
metals  are  above  regulatory  limits,  land  application 
may  become  impossible.  To  determine  what  con- 
centration of  metals  in  the  drinking  water  would 
cause  the  metal  levels  in  sewage  sludge  to  exceed 
the  allowable  land  application  limits,  one  must 
determine  the  maximum  allowable  sludge  metal 
limits,  the  fraction  of  metals  removed  by  the 
sludge,  and  the  amount  of  sewage  sludge  produced 
per  unit  volume  of  drinking  water.  The  critical 
concentrations  of  four  metals,  copper,  zinc,  lead, 
and  cadmium,  i.e.,  the  allowable  land  application 
level,  were  compared  with  actual  metal  concentra- 
tions. Sludge  metal  levels  were  analyzed  at  treat- 
ment facilities  that  have  no  significant  industrial 
source  of  metals  and  are  served  by  corrosive  water 
supplies.  With  this  information,  one  can  determine 
the  metal  concentrations  in  the  drinking  water  that 
will  cause  the  metal  levels  in  the  sewage  sludge  to 
exceed  the  critical  concentration.  If  water  supply 
system  metal  levels  are  above  the  critical  concen- 


tration,  there  could  be  a  cost  impact  on  sludge 
disposal.  (Friedmann-PTT) 

W88-07507 


SOME  INTERMEDIATES  IN  THE  WET  AIR 
OXIDATION  OF  PHENANTHRENE  AD- 
SORBED ON  POWDERED  ACTIVATED 
CARBON, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07545 


SURVEY  OF  MUNICIPAL  ANAEROBIC 
SLUDGE  DIGESTERS  AND  DIAGNOSTIC  AC- 
TIVITY ASSAYS, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07549 


MICROCLIMATE  AND  ACTUAL  EVAPO- 
TRANSPIRATION  IN  A  HUMID  COASTAL- 
PLAIN  ENVIRONMENT, 

Geological  Survey,  Columbia,  SC.  Water  Re- 
sources Div. 

K.  F.  Dennehy,  and  P.  B.  McMahon. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 
p  295-312,  September  15,  1987.  8  fig,  2  tab,  13  ref. 

Descriptors:  'Radioactive  wastes,  'Radiation, 
'Underground  waste  disposal,  'Evapotranspira- 
tion,  'Microclimates,  'Humid  climates,  Microcli- 
matology,  Meteorological  variables,  Wastes,  Soil 
temperature,  Air  temperature,  Wind  speed,  South 
Carolina,  U.S.A. 

Continuous  hourly  measurements  of  twelve  mete- 
orologic  variables  recorded  during  1983  and  1984 
were  used  to  examine  the  microclimate  and  actual 
evapotranspiration  at  a  low-level  radioactive-waste 
burial  site  near  Barnwell,  South  Carolina.  The 
study  area  is  in  the  Atlantic  Coastal  Plain  of  south- 
western South  Carolina.  Monthly,  daily,  and 
hourly  trends  in  net  radiation,  incoming  and  re- 
flected short-wave  radiation,  incoming  and  emitted 
long-wave  radiation,  soil-heat  flux,  dry-  and  wet- 
bulb  temperatures,  soil  temperatures,  wind  direc- 
tion and  speed,  and  precipitation  were  used  to 
characterize  the  microclimate.  Average  daily  air 
temperatures  ranged  from  -9  to  32  degrees  C 
during  the  period  of  study.  Net  radiation  varied 
from  about  -27  to  251  watts  per  m  and  was  domi- 
nated by  incoming  short-wave  radiation  through- 
out the  year.  The  peak  net  radiation  during  a 
summer  day  generally  occurred  2-3h  before  the 
peak  vapor  pressure  deficit.  In  the  winter,  these 
peaks  occurred  at  about  the  same  time  of  day. 
Monthly  precipitation  varied  from  15  to  241  mm. 
The  Bowen  ratio  method  was  used  to  estimate 
hourly  evapotranspiration,  which  was  summed  to 
also  give  daily  and  monthly  evapotranspiration. 
Actual  evapotranspiration  varied  from  0.0  to  0.7 
mm  per  hour  ,  0.8-5  mm  per  d,  and  20-140  mm  per 
month  during  1983  and  1984.  The  maximum  rate  of 
evapotranspiration  generally  occurred  at  the  same 
time  of  day  as  maximum  net  radiation,  suggesting 
net  radiation  was  the  main  driving  force  for  evapo- 
transpiration. Precipitation  exceeded  evapotran- 
spiration during  14  months  of  the  2  yr  study 
period.  Late  fall,  winter,  and  early  spring  con- 
tained the  majority  of  these  months.  The  maximum 
excess  precipitation  was  115  mm  in  February  1983. 
(Author's  abstract) 
W88-07565 


POTENTIAL  USE  OF  THE  DEEP  AQUIFERS 
IN  THE  NEGEV  DESERT,  ISRAEL  -  A  CON- 
CEPTUAL MODEL, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  3C. 
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TRACE  METALS  AND  CHLORINATED  HY- 
DROCARBONS IN  SEWAGE  SLUDGES  OF 
KUWAIT, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 


ronmental and  Earth  Sciences  Div. 

O.  Samhan,  and  F.  Ghobrial. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  36, 

No.  3/4,  p  239-246,  December  1987.  3  tab,  17  ref. 

Descriptors:  'Sludge  disposal,  'Waste  disposal, 
♦Path  of  pollutants,  'Poly  chlorinated  biphenyls, 
'Land  disposal,  'Pollutant  identification, 
'Wastewater  analysis,  'Heavy  metals,  'Chlorinat- 
ed hydrocarbons,  'Kuwait,  Wastewater  treatment, 
Water  treatment  facilities,  Organic  compounds, 
Zinc,  Lead,  Nickel,  Mercury,  Silfler,  Pesticides, 
Halogenated  pesticides,  Detection  limits, 
Wastewater. 

Levels  of  trace  metals  and  chlorinated  hydrocar- 
bons were  determined  in  sludge  produced  at  the 
three  main  wastewater  treatment  plants  in  Kuwait 
(Ardhiya,  Jahra,  and  Reqqa).  Over  the  6  mo  study 
period  (October  1984  to  March  1985)  levels  at  the 
three  plants  showed  the  following  ranges  (micro- 
grams/g  dry  weight);  Cd,  0.5  to  5.0;  Cu,  90  to  270; 
Zn,  1100  to  3000;  Pb,  80  to  300;  Ni,  25  to  60;  Hg, 
1.8  to  3.6;  Ag,  1  to  35;  PCBs,  0.1  to  3.6;  lindane,  0.4 
to  7.4;  sigma  DDT  (i.e.,  DDT  +DDD  +  DDE), 
0.07  to  0.20;  aldrin,  below  detection  to  0.07;  endrin, 
below  detection  to  0.27;  dieldrin,  0.005  to  0.04). 
Mean  levels  were  generally  close  or  lower  than 
mean  concentration  limits  for  application  of  sludge 
on  agricultural  land,  which  is  one  of  the  most  cost- 
effective  and  attractive  techniques  for  sludge  dis- 
posal. For  Kuwait  to  adopt  this  application,  how- 
ever, the  characteristics  of  the  local  soil  and  pre- 
vailing environmental  conditions,  notably  the  fre- 
quent occurrence  of  severe  dust  storms,  should  be 
considered.  (Author's  abstract) 
W88-07616 


LARGEST  COMPOSTING  SYSTEM  TAKES 
ORDERS  FROM  PC, 

Department  of  Environmental  Services,  Portland, 

Oregon. 

E.  Appel,  and  G.  Hettman. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  1,  p  41-43,  January,  1988. 

Descriptors:  'Computers,  'Automation,  'Com- 
posting, 'Wastewater  facilities,  'Sludge  disposal, 
'Process  control,  Portland,  Oregon,  Oxygenation, 
Sludge  digestion,  Biodegradation,  Digestion, 
Sludge  utilization. 

The  first  totally  enclosed,  in-vessel  composting 
facility  in  the  U.S.  is  producing  a  revenue-generat- 
ing soil-amending  product  closely  resembling  peat- 
moss. The  facility,  located  in  Portland,  Oregon,  is 
believed  to  be  the  largest  of  its  type  in  the  world. 
Since  design  of  the  plant  rendered  automation  im- 
perative, the  facility  is  operated  by  a  Model  584 
programmable  controller  (PC)from  Gould  Indus- 
trial Automation  Systems  of  North  Andover,  MA. 
The  hardware  offers  the  capacity  and  speed  to 
handle  the  composter's  analog  control  loops,  and 
has  the  ability  to  interact  directly  with  both  signal 
and  power  voltage  circuits.  The  control  arrange- 
ment permits  both  manual  and  automatic  operation 
of  equipment.  On  automatic,  one  push  of  a  button 
will  initiate  all  functions  for  a  selected  transfer. 
When  a  transfer  is  complete,  the  PC  times  out  the 
shutdown  of  outfeed  equipment  and  conveyors  in 
reverse  order  to  ensure  that  the  outfeed  screw  and 
belts  are  empty  when  stopped.  If  the  belt  of  any 
conveyor  slips  during  transfer,  a  sensor  monitoring 
the  head  pulley  stops  the  transfer  and  sounds  an 
alarm.  Other  details  of  the  composting  and  control 
system  are  discussed.  (Doria-PTT) 
W88-07650 


DATA  REPORT  ON  STATIC  LEACH  TESTS 
WITH  SAVANNAH  RIVER  LABORATORY  DE- 
FENSE WASTE  GLASS  IN  PBB1  BRINE  AT  90 
C, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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INVESTIGATION  OF  SLURRY  CUTOFF  WALL 
DESIGN  AND  CONSTRUCTION  METHODS 
FOR  CONTAINING  HAZARDOUS  WASTES, 
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Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
R.  M.  McCandless,  and  A.  Bodocsi. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA.  22161,  as  PB87-229688. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-87/063,  August  1987.  191 
p,  47  fig,  12  tab,  46  ref,  4  append.  EPA  Contract 
No.  68-03-3210. 

Descriptors:  Hydraulic  structures,  'Slurry  cutoff 
walls,  'Waste  disposal,  'Hazardous  wastes,  Hy- 
draulic design,  Model  studies,  Cutoffs,  Hydraulic 
gradient,  Permeability  coefficient. 

Specific  technical  design  standards  for  soil-benton- 
ite  slurry  trench  cutoff  walls  used  to  isolate  haz- 
ardous wastes  have  not  been  established.  A  review 
of  current  design  and  construction  methods  was 
performed  to  summarize  current  engineering  prac- 
tice, identifying  areas  of  technical  debate,  and  initi- 
ate necessary  research  to  promote  the  development 
of  rational  standards.  The  review  of  current  meth- 
ods was  followed  by  laboratory  studies  using  ex- 
perimental test  equipment  to  study  selected  com- 
ponents of  model  cutoff  walls.  An  instrumented 
slurry  test  column  was  developed  and  used  to 
investigate  the  hydraulic  characteristics  and  impor- 
tance of  bentonite  slurry  seals  formed  on  the  walls 
of  the  cutoff  trench  during  construction.  Also,  a 
slurry  wall  tank  capable  of  accomodating  a  508 
mm  (20  inch)  diameter,  101.6  mm  (4  inch)  thick 
circular  cutoff  wall  was  used  to  evaluate  the  ef- 
fects of  overburden  pressure  (vertical  consolida- 
tion) and  hydraulic  gradient  (horizontal  consolida- 
tion), and  to  evaluate  the  potential  for  self-remedi- 
ation of  hydraulic  defects  ('windows'  through  the 
barrier)  via  in  situ  consolidation  of  the  soil-benton- 
ite  backfill.  Three  model  cutoff  walls  were  con- 
structed and  tested  in  the  slurry  wall  tank.  Testing 
of  the  first  wall  principally  served  to  identify 
needed  modifications  in  equipment  and  test  proce- 
dures. The  second  model  wall  was  permeated  with 
water  under  three  hydraulic  gradients  for  each  of 
three  different  vertical  surcharge  pressures.  The 
tests  served  to  demonstrate  that  both  overburden 
pressure  and  hydraulic  gradient  have  significant 
and  comparable  effects  on  reducing  the  average 
conductivity  of  the  wall.  The  third  model  wall  was 
intentionally  breached  by  two  small  slot-like  'win- 
dows' representing  small  pockets  of  entrapped  ben- 
tonite slurry  in  the  backfill  immediately  after  con- 
struction. By  incrementing  surcharge  pressure  it 
was  possible  to  'heal'  the  windows  as  evidenced  by 
a  return  to  the  predetermined  baseline  hydraulic 
conductivity  of  the  wall.  This  suggests  that  in  situ 
consolidation  of  the  backfill  may  serve  to  eliminate 
hydraulic  defects  in  the  form  of  pockets  of  slurry 
or  micro-cracks  related  to  chemical  degradation. 
(Lantz-PTT) 
W88-07751 


MARINE  ECOLOGICAL  CONSEQUENCES  OF 
WASTE  DISPOSAL, 

Office   of  Technology    Assessment,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5C. 
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STREAM  SAMPLING  FOR  WASTE  LOAD  AL- 
LOCATION APPLICATIONS, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 
W  B.  Mills,  G.  L.  Bowie,  T.  M.  Grieb,  K.  M. 
Johnson,  and  R.  C.  Whittemore. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-234753. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/625/6-86/013.  Handbook,  Sep- 
tember 1986.  57  p,  31  fig,  17  tab,  58  ref,  append. 

Descriptors:  'Waste  load,  'Streams,  'Water  qual- 
ity management,  'Management  planning,  'Waste 
disposal,  'Handbooks,  'Model  studies,  Water  sam- 
pling. Effluents,  Toxicity,  Fate  of  pollutants, 
Rivers.  Streamflow,  Water  quality,  Sampling. 

Sampling  requirements  in  support  of  waste  load 
allocation  (WLA)  sludies  in  rivers  and  streams  are 
discussed.  Two  approaches  to  waste  load  alloca- 
tion are  addressed:  the  chemical-specific  approach 
and   the   whole  effluent   approach.   Numerical   or 


analytical  toxicant  fate  models  were  used  to  imple- 
ment the  chemical-specific  approach.  Modeling  re- 
quirements and  sampling  guidelines  are  delineated 
for  this  method.  For  the  whole  effluent  approach, 
the  method  is  first  summarized  and  then  instream 
dye  study  requirements  are  presented.  The  report 
concludes  with  example  applications  of  the  chemi- 
cal-specific approach  for  conventional  and  toxic 
pollutants.  The  primary  purpose  of  this  handbook 
is  to  help  water  quality  specialists  design  stream 
surveys  to  support  modeling  applications  for  waste 
load  allocations.  The  planner  is  guided  through  the 
data  collection  process  so  that  models  used  for 
WLA  can  be  calibrated,  verified,  and  applied  to 
the  critical  design  conditions.  Field  sampling  re- 
quirements of  the  whole  effluent  approach  to 
waste  load  allocation  are  also  addressed.  The 
second  purpose  of  this  handbook  is  to  show  how 
models  can  be  used  to  help  design  stream  surveys. 
Since  the  models  will  eventually  be  used  to  predict 
the  allowable  waste  loads,  they  can  be  set  up  and 
applied  before  the  stream  surveys  are  finished.  The 
third  purpose  of  this  handbook  is  to  educate  field 
personnel  on  the  relationship  between  sampling 
requirements  and  modeling  requirements.  (Lantz- 
PTT) 
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QUARTERLY  BRINE  MIGRATION  DATA 
REPORT,  APRIL-JUNE  1984:  NUCLEAR 
WASTE  REPOSITORY  SIMULATION  EXPERI- 
MENTS (BRINE  MIGRATION),  ASSE  MINE 
OF  THE  FEDERAL  REPUBLIC  OF  GERMANY, 
Battelle  Project  Management  Div.,  Columbus,  OH. 
Office  of  Nuclear  Waste  Isolation. 
J.  L.  Eckert,  A.  J.  Coyle,  and  H.  N.  Kalia. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-0 11694. 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
Technical  Report  No.  BMI/ONWI-643,  June 
1987.  250  p,  124  fig,  92  tab,  1  ref.  DOE  Contract 
No.  DE-AC02-83CH 10140. 

Descriptors:  'Brines,  'Asse  Mine,  'West  Germa- 
ny, 'Path  of  pollutants,  'Radioactive  waste  dispos- 
al, 'Waste  disposal,  'Salt  mines,  Boreholes,  Tem- 
perature, Salt  water,  Data  collections,  Data  acqui- 
sition, Geohydrology. 

This  is  the  fourth  report  in  a  series  of  ten  data 
reports  prepared  by  staff  members  of  the  Engineer- 
ing Department  of  the  Office  of  Nuclear  Waste 
Isolation  (ONWI)  on  data  received  from  nuclear 
waste  simulation  experiments  conducted  in  the 
Asse  Salt  Mine  in  the  Federal  Republic  of  Germa- 
ny (FRG).  Data  was  obtained  between  May  24, 
1983,  and  June  30,  1984.  The  purpose  of  the  report 
is  to  provide  field  test  data  for  various  analysts  and 
to  refine  and  support  numerical  models  on  brine 
migration,  room  closure,  and  other  thermomechan- 
ical  behaviors  of  salt  subjected  to  heat  and  gamma 
radiation.  Test  data  for  the  first  13  months  of 
operations  on  brine  migration  rates,  borehole  pres- 
sure, salt  temperatures,  and  thermomechanical  be- 
havior of  the  salt  are  included.  The  Asse  Data 
Acquisition  System  (DAS)  is  used  to  collect  data 
on  a  24-hour  basis.  The  data  are  recorded  on 
magnetic  tapes,  which  are  sent  to  ONWI.  The  data 
that  are  not  recorded  on  magnetic  tapes  are  col- 
lected manually  on  a  daily  or  weekly  basis.  This 
includes  the  measurements  for  brine  collection, 
room  closure,  and  salt  pressures  from  flat  cells. 
The  data  are  presented  in  tabular  and  graphic 
form.  The  graphs  include  all  the  data,  whereas  the 
tables  present  only  weekly  or  monthly  readings  to 
keep  the  list  short.  (Lantz-PTT) 
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ACCELERATED  LEACH  TEST(S)  PROGRAM: 

ANNUAL  REPORT, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Nuclear  Energy. 

R.  Doty,  and  J.  Heiser. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-012307. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  BNL-52042,  September  1986.   164  p, 

117  fig,  23  tab,  82  ref.   DOE  Contract  No.  DE- 

AC02-76CH00016. 

Descriptors:  'Path  of  pollutants,  'Leaching,  'Ra- 
dioactive waste  disposal,  'Waste  disposal,  'Trac- 


ers, Portland  cements,  Bitumen,  Vinyl  ester-sty- 
rene,  Cesium  radioisotopes,  Strontium  radioiso- 
topes, Cobalt  radioisotopes,  Materials  testing,  Po- 
tassium, Calcium,  Strontium,  Aluminum,  Silicon, 
Sodium,  Model  studies. 

Work  performed  for  the  Accelerated  Leach 
Test(s)  Program  at  Brookhaven  National  Labora- 
tory in  Fiscal  Year  1986  under  the  sponsorship  of 
the  U.S.  DOE's  Low-Level  Waste  Management 
Program  (LLWMP)  was  concentrated  in  the  fol- 
lowing areas:  (1)  A  computerized  database  of 
LLW  leaching  data  has  been  developed;  and  (2) 
Long-term  tests  on  portland  cement,  bitumen  and 
vinyl  ester-styrene  (VES)  polymer  waste  forms 
containing  simulated  wastes  are  underway  which 
are  designed  to  identify  and  evaluate  factors  that 
accelerate  leaching  without  changing  the  mecha- 
nisms. Although  much  of  the  work  in  this  program 
is  ongoing,  results  allow  several  preliminary  con- 
clusions to  be  made:  (1)  Formulation  development, 
indicated  that  waste  loading  effects  are  of  great 
significance  in  determining  waste  form  stability 
toward  immersion.  Leaching  studies  on  waste 
forms  incorporating  simulated  wastes  indicated 
that  waste  loading  significantly  affects  the  leaching 
behavior  for  all  systems  tested.  Model  validation 
analysis  indicated  that,  in  both  bitumen  and  VES 
incorporating  soluble  salts,  leaching  behavior  is 
controlled  by  waste  loading  effects;  (2)  Baseline 
leaching  studies  on  waste  forms  composed  of  the 
pure  solidification  agents,  portland  cement,  bitu- 
men and  vinyl  ester-styrene,  doped  with  radio- 
tracers of  Cs,  Sr  and  Co  have  been  completed;  (3) 
Correlation  matrix  analysis  of  leaching  releases  of 
Cs-137  and  Sr-85  radiotracers  and  elemental  re- 
leases of  cement  components  including  Na,  K,  Ca, 
Sr,  Al  and  Si  indicate  no  correlation  between  the 
radiotracer  leaching  and  the  cement  component 
leaching;  (4)  Solid  phase  analysis  of  cement  before 
and  after  leaching  indicates  that  both  the  physical 
structure  and  elemental  chemical  composition  of 
the  cement  has  changed  due  to  leaching;  (5)  Solid 
phase  analysis  of  VES/aqueous  waste  emulsion 
waste  forms  show  that  the  waste  is  contained  in  a 
polymer  structure  which  is  sponge-like  in  appear- 
ance; and  (6)  Leaching  of  cement  waste  forms 
incorporating  sodium  sulfate  resulted  in  reactions 
between  the  waste  and  cement.  (Lantz-PTT) 
W88-07774 


HEALTH  ASPECTS  OF  WASTE-WATER 
REUSE  FOR  IRRIGATION  OF  CROPS, 

Pan  American  Health  Organization  (PAHO), 
Washington,  DC.  Environmental  Health  Program. 
For  primary  bibliographic  entry  see  Field  3C. 

W88-07865 


CASE   STUDY    FOR   CONTROL   OF   BORON 
POLLUTION, 

State   Planning   Organization,   Sectoral   Program- 
ming Dept.,  Ankara  (Turkey). 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07869 


LAND  APPLICATION  OF  SLUDGE:  FOOD 
CHAIN  IMPLICATIONS. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1987. 
168  p.  Edited  by  A.  L.  Page,  T.  J.  Logan  and  J.  A. 
Ryan. 

Discriptors:  'Sludge  disposal,  'Land  application, 
'Land  disposal,  'Path  of  pollutants,  'Food  chains, 
'Trace  elements,  Heavy  metals,  Bioaccumulation, 
Soil  contamination,  Degradation,  Leaching,  Water 
pollution  effects,  Organic  compounds,  Crop  pro- 
duction, Municipal  wastes,  Trace  metals,  Public 
health. 

The  U.S.  Environmental  Protection  Agency  in 
cooperation  with  the  University  of  California,  Riv- 
erside, and  the  Ohio  State  University,  Columbus, 
sponsored  a  workshop  on  the  'Effects  of  Sewage 
Sludge  Quality  and  Soil  Properties  on  Plant 
Uptake  of  Sludge-Applied  Trace  Constituents'  in 
November  1985.  This  book  presents  the  findings  of 
the  workshop  which  brought  together  31  scientists 
to  critically  examine  available  published  and  un- 
published information  and  produce  an  assessment 
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of  the  current  knowledge  about  factors  known  to 
affect  the  impact  of  trace  constituents  on  crops  and 
consumers  when  applied  to  lands  in  the  form  of 
municipal  sludge.  The  six  chapters  in  this  book 
cover  the  following:  an  introduction  to  the  prob- 
lems associated  with  applying  municipal  sludge  to 
agricultural  lands;  the  effects  of  soil  properties  on 
accumulation  of  trace  elements  by  crops;  the  ef- 
fects of  sludge  properties  on  accumulation  of  trace 
elements  by  crops;  the  effects  of  long-term  sludge 
application  on  accumulation  of  trace  elements  by 
crops;  the  transfer  of  sludge-applied  trace  elements 
to  the  food  chain;  and  the  effects  of  trace  organics 
in  sewage  sludges  on  soil-plant  systems  and  their 
riskto  humans.  (See  W88-07905  thru  W88-07909) 
W88-07904 


EFFECTS  OF  SOIL  PROPERTIES  ON  ACCU- 
MULATION OF  TRACE  ELEMENTS  BY 
CROPS 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07905 


EFFECTS  OF  SLUDGE  PROPERTIES  ON  AC- 
CUMULATION OF  TRACE  ELEMENTS  BY 
CROPS 

Wisconsin  Univ.,  Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07906 


EFFECTS  OF  LONG-TERM  SLUDGE  APPLI- 
CATION ON  ACCUMULATION  OF  TRACE 
ELEMENTS  BY  CROPS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07907 

TRANSFER  OF  SLUDGE-APPLIED  TRACE 
ELEMENTS  TO  THE  FOOD  CHAIN, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07908 


EFFECTS  OF  TRACE  ORGANICS  IN  SEWAGE 
SLUDGES  ON  SOIL-PLANT  SYSTEMS  AND 
ASSESSING  THEIR  RISK  TO  HUMANS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07909 


GROUNDWATER  AND  AQUIFERS:  AN  OVER- 
VIEW OF  'EXOTIC*  USES, 

Binnie  and  Partners,  London  (England). 
For  primary  bibliographic  entry  see  Field  4B. 
W88-07910 


the  importance  of  possible  transport  pathways  is 
illustrated  by  examples  of  flow  in  rocks  with  high 
permeability  fracture  zones.  Secondly,  recent  ad- 
vances in  the  description  of  flow  and  transport 
through  fractured  rock  masses  are  considered.  The 
results  of  field  experiments  are  used  to  examine  the 
characteristics  of  single  fractures  such  as  transmis- 
sivity,  the  proportion  taking  flow  and  the  diffusion 
of  ions  into  the  surrounding  rock.  In  addition, 
network  models  are  used  to  examine  the  connecti- 
vity, flow  and  hydrodynamic  dispersion  through 
fracture  systems  and  to  assess  how  well  transport 
can  be  modeled  by  an  equivalent  permeable 
medium  model.  The  fracture  systems  are  defined 
by  probability  distributions  for  the  orientations, 
lengths  and  hydraulic  apertures  of  fractures  to- 
gether with  information  about  the  number  of  frac- 
tures per  unit  volume.  Providing  the  region  size  is 
much  bigger  than  the  mean  fracture  length,  the 
permeability  is  constant,  but  that  hydrodynamic 
dispersion  is  not  adequately  modeled  by  a  diffu- 
sion-like term.  (Author's  abstract) 
W88-07911 


MATHEMATICAL  MODELLING  OF  RADIO- 
NUCLIDE MIGRATION  IN  GROUNDWATER, 

Theoretical  Physics  Division,  Atomic  Energy  Re- 
search Establishment,  Harwell,  Oxfordshire,  UK. 
A.  W.  Herbert,  D.  P.  Hodgkinson,  D.  A.  Lever,  J. 
Rae,  and  P.  C.  Robinson. 

Quarterly  Journal  of  Engineering  Geology 
QJEGA7,  Vol.  19,  No.  2,  p  199-120,  1986.  7  fig,  33 
ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants, 
•Waste  disposal,  'Groundwater  movement, 
•Mathematical  models,  'Radioactive  waste  dispos- 
al, 'Fracture  permeability,  Rocks,  Radionuclide 
migration,  Hydrodynamic  dispersion,  High  perme- 
ability fracture  zones,  Diffusion,  Network  models, 
Geologic  fractures. 

This  paper  reviews  recent  work  on  the  develop- 
ment of  mathematical  models  for  the  transport  of 
radionuclides  in  flowing  groundwater.  These 
models  have  an  important  role  to  play  in  assessing 
the  long-term  safety  of  radioactive  waste  burial, 
and  in  planning  and  interpretation  of  associated 
experiments.  Firstly,  general  multi-dimensional  nu- 
merical models  for  the  flow  of  water  and  the 
transport  of  dissolved  radionuclides  through  per- 
meable media  are  described.  Their  use  in  assessing 


INTERACTIONS  OF  C057,  SR85  AND  CS137 
WITH  PEAT  UNDER  ACIDIC  PRECIPITA- 
TION CONDITIONS, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health.  . 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07944 

DEGRADATION  OF  SUSPENDED  PROTEINS 
IN  AN  ANAEROBIC  ROTATING  BED  CON- 
TACTOR, 

Department    of   Biochemical    Engineering,    Deltt 
University  of  Technology,  Julianalaan  67,  2628  BC 
Delft,  The  Netherlands. 
For   primary   bibliographic   entry   see   Field   5D. 

W88-07955 

WASTE  MIGRATION  IN  SHALLOW  BURIAL 
SITES  UNDER  SATURATED  FLOW  CONDI- 
TIONS, 

Georgia  Inst,  of  Tech.,  Atlanta.  Nuclear  Engineer- 
ing and  Health  Physics  Program. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07964 

ENVIRONMENTAL  INFORMATION  DOCU- 
MENT: Y  AREA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

J.  R.  Cook,  and  M.  W.  Grant. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-0U240. 

Price  codes:  A 18  in  paper  copy,  A01  in  microfiche. 

Report  No.  DPST-85-856,  December  1986.  403  p, 

21  fig,  51  tab,  10  ref,  6  append. 

Descriptors:  'Waste  disposal,  'Waste  storage, 
•Waste  management,  'Waste  treatment,  'Radioac- 
tive waste  disposal,  'Environmental  impact,  'Site 
selection,  Solidification,  Grout,  Environmental 
protection,  Wells,  Aquifers,  Groundwater  quality, 
Fate  of  pollutants,  Drinking  water,  Groundwater 
pollution,  Wetlands,  Savannah  River. 


containerizes  dry  waste,  salts  and  ash,  into  pack- 
ages with  structural  properties,  such  as  reinforced 
concrete  boxes.  Environmental  monitoring  re- 
quirements, closure  alternatives,  and  site  suitability 
for  the  different  storage  and  disposal  alternatives 
also  are  given.  Long-term  performance  of  the 
operational  alternatives  described  above  is  dis- 
cussed. For  each  case  concentrations  of  contami- 
nants (both  radioactive  and  nonradioactive)  in  the 
water  from  a  well  at  the  boundary  of  the  facility, 
in  the  wetlands  where  the  aquifer  discharges  into 
Upper  Three  Runs  Creek,  in  Upper  Three  Runs 
Creek,  and  in  the  Savannah  River  have  been  esti- 
mated. These  concentrations  are  compared  to  a  set 
of  surface  water  criteria  based  on  drinking  water 
standards  and  ecological  considerations.  (Lantz- 
PTT) 
W88-07969 


DOE  HAZARDOUS  WASTE  REMEDIAL  AC- 
TIONS PROGRAM,  ANNUAL  REPORT:  FY 
1986, 

Oak  Ridge  National  Lab.,  TN.  HAZWRAP  Sup- 
port Contractor  Office. 
L.  D.  Eyman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,as  DE87-011968. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.   DOE/HWP-25,   May   1987.    193  p. 

Descriptors:  'Hazardous  wastes,  'Waste  manage- 
ment, 'Management  planning,  Technology  trans- 
fer, Information  systems,  Administration. 

The  basic  objective  of  the  Department  of  Energy 
(DOE)  Hazardous  Waste  Remedial  Actions  Pro- 
gram (HAZWRAP)  is  to  develop  and  promote  an 
integrated  approach  to  Defense  Programs  (DP) 
installation  compliance  with  the  Comprehensive 
Environmental  Response,  Compensation,  and  Li- 
ability Act  (CERCLA)  and  the  Resource  Conser- 
vation and  Recovery  Act  (RCRA),  which  con- 
serves DP  resources  for  its  primary  missions  while 
providing  a  technically  sound  and  socially  accepta- 
ble response  that  satisfies  involved  regulatory 
agencies.  The  goal  of  the  HAZWRAP  Support 
Contractor  Office  (SCO)  is  to  assist  DOE  in 
achieving  this  objective  by  implementing  program 
control,  analysis,  and  information  transfer  func- 
tions and  supporting  the  implementation  and  as- 
similation of  Technology  Adaptation  (TA)  and 
activities  by  other  DOE  contractors.  During  FY 
1986,  significant  progress  was  made  in  all  areas. 
The  activities  of  HAZWRAP  for  the  past  fiscal 
year  were  organized  into  seven  principal  areas: 
technical  analysis  and  technology  transfer;  regula- 
tory analysis;  strategic  planning;  information  sys- 
tems; program  administration;  technology  adapta- 
tion- and  technology  demonstration.  (See  W88- 
07972  thru  W88-07978)(Lantz-PTT) 
W88-07971 


Operational  alternatives  are  presented  for  a  new 
waste  storage/disposal  facility,  to  be  designated  Y 
Area,  for  effluent  treatment  concentrates  and  in- 
cinerator ash  at  the  Savannah  River  Plant.  Alterna- 
tives are  presented  for  siting,  facility  design,  treat- 
ment of  waste,  storage  and/or  disposal,  and  clo- 
sure. The  information  was  used  to  develop  the 
environmental  consequences  of  the  alternatives 
and  to  estimate  costs.  Three  candidate  sites  meet 
performance  criteria  for  storage/disposal  oper- 
ations. The  sites  are:  Site  L  (100  acres  SW  of  F 
Area),  site  B  (300  acres  NE  of  H  Area),  and 
contiguous  sites  P  and  Q  (240  and  255  acres,  re- 
spectively, south  of  the  700  U  TC  Area).  Storage 
or  disposal  facility  options  that  can  be  used  for 
different  operational  alternatives  are:  Greater  Con- 
finement Disposal,  above  or  below  ground  storage 
or  disposal  vaults,  and  above  grade  operation.  Two 
general  process  descriptions  are  given.  One  of 
these  uses  waste  solidified  in  a  grout  mixture  simi- 
lar to   the   saltstone   process.   The  other  process 


RISK  ASSESSMENT  OF  HAZARDOUS 
WASTES, 

Sandia  National  Labs.,  Albuquerque,  NM.  Waste 
Management  Systems  Div.  6431. 
R.  P.  Rechard. 

IN  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP-25,  May  1987.  p  89-102,  2  fig,  9  ref. 

Descriptors:  'Chemical  wastes,  'Risk  assessment, 
'Hazardous  wastes,  'Waste  disposal,  Environmen- 
tal protection.  Ranking,  Disposal  sites,  Model  stud- 
ies. 

In  FY  1986  Sandia  National  Laboratories,  (SNL), 
completed  two  subtasks  for  Risk  Assessment/Eval- 
uation for  Hazardous  Chemical  Wastes:  (1)  an 
evaluation  of  current  schemes  for  ranking  waste 
sites  and  the  state  of  the  art  in  assessing  risk  at 
waste  sites;  and  (2)  the  development  of  a  new  site 
ranking  system  (SRS)  for  the  Department  of 
Energy  (DOE)  hazardous  waste  sites.  Numerous 
ranking  schemes  were  reviewed  and  three  evaluat- 
ed in  detail  under  subtask  1.  The  evaluation  de- 
scribes areas  deficient  in  the  three  ranking  schemes 
and  recommends  specific  improvements  for  a  rank- 
ing scheme  for  DOE  sites.  The  state-of-the-art 
review  of  risk  assessment  examined  the  main  com- 
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ponents  of  the  consequence  modeling  (source  term, 
geosphere  transport,  exposure  pathway,  and  dose 
effects  models)  to  help  in  developing  the  compre- 
hensive risk  assessment  methodology.  The  SRS, 
developed  by  SNLA  under  subtask  2,  has  its  basis 
in  an  assessment  of  health  risks  at  a  site.  This 
logical  basis  in  risk  methodology  tends  to  reduce 
the  distortion  of  the  results  found  in  other  ranking 
schemes.  The  clear  logic  of  SRS  helps  ensure  the 
successful  application  of  the  ranking  procedure 
and  increases  its  versatility  when  modifications  are 
necessary  for  unique  situations.  (See  also  W88- 
07971)  (Author's  abstract) 
W88-07974 


HAZARDOUS  PROCESS  MATERIAL  SUBSTI- 
TUTION, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For   primary   bibliographic   entry   see   Field    5G 
W88-07975 


IMPROVED  TREATMENT/DISPOSAL  OF  RE- 
ACTIVE METALS, 

Argonne  National  Lab.,  IL. 

For   primary   bibliographic   entry   see   Field    5D 

W88-07978 


5F.  Water  Treatment  and 
Quality  Alteration 


CITRUS         PROCESSING         WASTEWATER 
TREATMENT, 

National   Research  Centre,   Cairo  (Egypt).   Pilot 

Plant  Lab. 

For   primary   bibliographic   entry   see   Field   5D 

W88-06824 


UTILIZATION  OF  SURFACE  WATER  FOR 
DRINKING  PURPOSES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Biology. 

W.  T.  Sedgwick. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  3,  p  232-251 
September  1987. 

Descriptors:  "History,  'Drinking  water,  "Surface 
water,  'Riparian  waters,  *Water  quality  standards, 
♦Water  supply,  Filtration,  Water  treatment,  Bacte- 
ria, Epidemics. 

This  is  an  1890  discussion  of  a  paper  by  W.  H. 
Lindley  of  Frankfort  Germany.  The  paper  dis- 
cussed is  a  summary  of  certain  reports  and  results 
presented  at  the  Paris  Exposition  and  concerned 
the  utilization  of  river-waters.  At  this  time  there 
appeared  to  be  marked  changes  in  public  opinion 
and  in  the  opinion  of  engineers  on  the  standards 
applied  to  drinking  waters.  Problems  such  as  abun- 
dance, purity,  utilization  of  rivers,  filtration  and 
purification,  and  bacteria  are  discussed.  (VerNoov- 
PTT)  y 

W88-06829 


SELECTION  OF  SANDS  FOR  A  FILTER, 

A.  Hazen. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  3,  p  252-257 
September  1987. 

Descriptors:  'History,  'Filtration,  'Sand,  'Sand 
filters,  Hydraulic  conductivity,  Glacial  drift, 
Drinking  water,  Riparian  waters,  Particle  size. 

This  article  was  originally  published  in  1892.  The 
author  was  asked  by  Mr.  Mills,  the  consulting 
engineer  building  the  Lawrence,  Massachusetts, 
filter,  to  take  charge  of  getting  out  the  sand  for  the 
filter.  Several  problems,  such  as  size  of  the  sand 
and  uniformity  of  sand  particles  obtained,  were 
examined.  The  source  of  sand  is  aglacial  deposit 
that  varies  in  character  throughout  its  extent.  Cal- 
culations from  siftings  and  micrometer  measure- 
ments were  used  to  determine  the  particle  size  of 
the  sand.  It  was  found  that  frictional  resistance  was 
inversely  proportional  to  the  square  of  the  size  of 
the  smaller  sand   grains.   Data  from  experiments 


made   it   possible   to   predict   frictional   resistance 
from  sand  properties  without  having  to  conduct 
tests.  (VerNooy-PTT) 
W88-06830 


FILTER  OF  THE  WATER  SUPPLY  OF  THE 
CITY  OF  LAWRENCE,  AND  ITS  RESULTS, 

H.  F.  Mills. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  3,  p  258-279 
September  1987.  3  fig. 

Descriptors:  'History,  'Filtration,  'Sand  filters, 
'Design  criteria,  'Bacteria,  'Drinking  water, 
Water  quality,  Municipal  water,  Riparian  waters! 

This  article  was  originally  published  in  1894.  The 
Lawrence,  Massachusetts,  Pumping  Station  is  by 
the  side  of  the  Merrimack  River,  above  the  city 
and  about  1,000  feet  upstream  from  the  nearest 
house.  In  1892,  in  view  of  the  possibility  of  cholera 
making  it  necessary  to  cut  off  the  Lawrence  water 
supply,  the  city  government  made  an  appropriation 
for  beginning  the  work  of  constructing  the  filter  in 
accordance  with  the  advice  of  the  State  Board  of 
Health  and  under  its  direction.  A  description  of  the 
construction  of  the  filter  and  its  effect  upon  the 
bacteria  of  the  water  applied  to  it  is  made  (Ver- 
Nooy-PTT) 
W88-06831 


RELATIVE  APPLICABILITY  OF  SAND  AND 
MECHANICAL  FILTERS, 

Cincinnati  Water  Works,  OH 
G.  W.  Fuller. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  3,  p  280-304 
September  1987. 

Descriptors:  'History,  'Filtration,  'Sand  filters, 
'Mechanical  filters,  'Bacteria,  'Clarification, 
'Turbidity,  'Alum,  Drinking  water,  Water  quality, 
Municipal  water,  Riparian  waters,  Aluminam  sul- 
fate, Costs  Coagulation. 

This  discussion  was  first  published  in  1899.  Me- 
chanical filters  with  sufficient  sulfate  of  alumina 
quantities  are  able  to  effect  very  fair  bacterial 
purification,  but  sand  filters  are  decidedly  superior 
in  these  respects,  and  are  also  more  economical 
where  the  raw  water  is  not  too  turbid  and  other 
conditions  are  favorable.  Sand  filters  are  able  to 
completely  clarify  moderately  turbid  waters,  but 
with  the  most  turbid  waters,  they  are  inadequate. 
For  such  waters  satisfactory  work  can  only  be 
obtained  with  the  use  of  some  form  of  coagulant, 
and  water  so  coagulated  may  be  applied  to  either 
sand  or  mechanical  filters.  (VerNooy-PTT) 
W88-06832 


DISINFECTION  AS  AN  ADJUNCT  TO  WATER 
PURIFICATION, 

H.  W.  Clark,  and  S.  D.  Gage. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  101,  No.  3,  p  305-328 
September  1987.  7  tab. 

Descriptors:  'History,  'Bacteria,  'Disinfection, 
'Oxidation,  'Chlorination,  'Chemical  treatment, 
'Water  treatment,  Drinking  water,  Sterilization, 
Water  quality,  Permanganates,  Hypochlorites, 
Stream  pollution. 

This  is  a  reprint  of  a  speech  read  in  1909.  Of  the 
many  disinfectants  tested,  the  copper  salts,  the 
permanganates,  and  the  hypochlorites  are  the  only 
ones  which  have  shown  any  promise  of  usefulness 
in  water  purification,  and  it  is  with  the  last  two 
that  this  paper  has  to  deal.  A  complete  sterilization 
of  a  highly  polluted  water  of  the  character  of  the 
Merrimack  River  cannot  be  obtained  by  the  use  of 
either  permanganate  of  potash  or  bleaching 
powder,  except  by  the  use  of  extremely  large 
amounts.  By  the  use  of  permanganate  in  the  pro- 
portion of  0.5  part  per  100,000,  or  of  bleach  in  the 
proportion  of  0.1  part  per  100,000,  a  reduction  in 
total  bacteria  amounting  to  about  99  per  cent  may 
be  obtained.  (VerNooy-PTT) 
W88-06833 


WATERBORNE  NONA,   NON-B   HEPATITIS, 

Fogarty  International  Center,  National   Institutes 

of  Health.  Bethesda,  MD. 

For  primary  bibliographic  entry  see  Field  5C 

W88-06846 


BACTERIOLOGICAL  CONTAMINATION  OF 
WATER  IN  RURAL  AREAS:  AN  INTERVEN- 
TION STUDY  FROM  MALAWI. 

Dept.  of  Pediatrics,  Linkoping  University  Hospi- 
tal, S-581  85  Linkoping,  Sweden. 
For   primary   bibliographic   entry   see   Field    5G 
W88-06847 


MUTAGENIC  AND  CLASTOGENIC  PROPER- 
TIES OF  3-CHLORO-4-(DICHLOROMETHYD- 
5-HYDROXY-2(5H)-FURANONE:  A  POTENT 
BACTERIAL      MUTAGEN      IN      DRINKING 

Toxicology  and  Microbiology  Division,  Health  Ef- 
fects  Research   Laboratory,   U.S.   Environmental 
Protection  Agency,  Cincinnati,  Ohio. 
For  primary  bibliographic  entry  see  Field  5C 
W88-06964 


FACTORS  PROMOTING  SURVIVAL  OF  BAC- 
TERIA IN  CHLORINATED  WATER  SUPPLIES, 

American  Water  Works  Service  Co.,  Inc.,  Belle- 
ville Lab.,  1115  South  Illinois  Street,  Belleville 
Illinois  62220. 

M.  W.  LeChevallier,  C.  D.  Cawthon,  and  R.  G. 
Lee. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  649-654,  March  1988 
4  fig,  3  tab,  39  ref. 

Descriptors:  'Water  treatment,  'Disinfection, 
'Chlorination,  Microbiological  studies,  Bacterial 
physiology,  Microorganisms,  Biofilms. 

The  attachment  of  bacteria  to  surfaces  provides  the 
greatest  increase  in  disinfection  resistance.  Attach- 
ment of  unencapsulated  Klebsiella  pneumoniae 
grown  in  medium  with  high  levels  of  nutrients  to 
glass  microscope  slides  afforded  the  microorga- 
nisms as  much  as  a  150-fold  increase  in  disinfection 
resistance.  Other  mechanisms  which  increased  dis- 
infection resistance  included  the  age  of  the  biofilm, 
bacterial  encapsulation,  and  previous  growth  con- 
ditions (e.g.,  growth  medium  and  growth  tempera- 
ture). These  factors  increased  resistance  to  chlorine 
from  2-  to  10-fold.  The  choice  of  disinfectant  resid- 
ual influence  the  type  of  resistance  mechanism 
observed.  Disinfection  by  free  chlorine  was  affect- 
ed by  surfaces,  age  of  the  biofilm,  encapsulation, 
and  nutrient  effects.  Disinfection  by  monochlora- 
mine,  however,  was  only  affected  by  surfaces. 
These  resistance  mechanisms  were  multiplicative 
(i.e.,  the  resistance  provided  by  one  mechanism 
could  be  multiplied  by  the  resistance  provided  by  a 
second  mechanism),  which  could  account  for  the 
survival  of  bacteria  in  highly  chlorinated  water 
supplies.  (Alexander-PTT) 
W88-07018 


EFFECTS  OF  THREE  OXIDIZING  BIOCIDES 
ON  LEGIONELLA  PNEUMOPHILA  SERO- 
GROUP  1, 

East  Tennessee  State  Univ.,  Johnson  City.  Dept.  of 

Environmental  Health. 

E.  L.  Domingue,  R.  L.  Tyndall,  W.  R.  Mayberry, 

and  O.  C.  Pancorbo. 

Applied       and       Environmental       Microbiology 

AEMIDF.  Vol.  54,  No.  3,  p  741-747.  March  1988. 

4  fig,  2  tab,  39  ref. 

Descriptors:  'Hydrogen  peroxide,  'Water  treat- 
ment, 'Cooling  towers,  'Disinfection,  'Ozonation, 
'Chlorination,  'Legionella,  'Biocides,  Microorga- 
nisms, Microbiological  studies,  Water  quality,  Bac- 
tericides, Oxidation. 

A  study  was  conducted  to  determine  the  bacteri- 
cidal effects  of  ozone  and  hydrogen  peroxide  rela- 
tive to  that  of  free  chlorine  on  Legionella  pneumo- 
phila serogroup  1.  In  laboratory  batch-type  experi- 
ments, organisms  seeded  at  various  densities  were 
exposed  to  different  concentrations  of  these  bio- 
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cides  in  demand-free  buffers.  Bactericidal  effects 
were  measured  by  determining  the  ability  of  L. 
pneumophila  to  grow  on  buffered  charcoal-yeast 
extract  agar  supplemented  with  a-ketoglutarate. 
Ozone  was  the  most  potent  of  the  three  biocides, 
with  a  >  99%  kill  of  L.  pneumophila  occurring 
during  a  5-min  exposure  to  0.10  to  0.30  micrograms 
of  03  per  ml.  The  bactericidal  action  of  03  was 
markedly  affected  by  changes  in  pH  or  tempera- 
ture Concentrations  of  0.30  and  0.40  micrograms 
of  free  chlorine  per  ml  killed  99%  of  the  L.  pneu- 
mophila after  30-  and  5-min  exposures,  respective- 
ly A  30-min  exposure  to  1,000  micrograms  of 
H202  per  ml  was  required  to  effect  99%  reduction 
of  the  viable  L.  pneumophila  population.  Howev- 
er, no  viable  L.  pneumophila  could  be  detected 
after  a  24-h  exposure  to  100  or  300  micrograms  of 
H202  per  ml.  Attempts  were  made  to  correlate  the 
biocidal  effects  of  02  and  H202  with  the  oxidation 
of  L.  pneumophila  fatty  acids.  These  tests  indicat- 
ed that  certain  biocidal  concentrations  of  03  and 
H202  resulted  in  a  loss  or  severe  reduction  of  L. 
pneumophila  unsaturated  fatty  acids.  (Author's  ab- 
stract) 
W88-07022 

ENSURING  THE  SECURITY  OF  PUBLIC 
WATER  SUPPLIES, 

Brown  and  Caldwell,  Consulting  Engineers,  2300 

Oakmont  Way,  Suite  100,  Eugene,  OR  97401. 

P.  J.  Ownbey,  F.  D.  Schaumburg,  and  P.  C 

Klingeman. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  2,  p  30-34,  February  1988. 

2  fig,  2  tab,  20  ref. 

Descriptors:  *Security,  *Water  conveyance, 
•Training,  Design  standards,  Design  criteria,  Reg- 
ulatory agencies,  Public  utility  districts,  Municipal 
water. 

Accidental  spills,  vandalism,  and  acts  of  terrorism 
have  become  a  growing  threat  to  the  safety  and 
security  of  public  water  utilities  in  the  United 
States  and  abroad.  Adequate  plans  to  safeguard 
supplies  include  design  of  facilities  with  security  as 
a  priority  and  training  personnel  to  recognize  and 
correct  potential  breaches  in  security.  Two  munici- 
pal water  supply  systems  in  the  Pacific  Northwest 
were  evaluated  in  this  study  to  determine  the 
degree  of  safety  and  security  provided  to  discour- 
age, detect,  and  counteract  accidental  or  intention- 
al contamination  of  their  raw  and  treated  water. 
One  is  a  groundwater  system;  the  other  is  supplied 
by  surface  water.  The  findings  will  help  increase 
awareness  of  the  problems  confronting  utility  per- 
sonnel, regulatory  agencies,  and  design  engineers. 
(Author's  abstract) 
W88-07034 


SELECTING  OPTIMAL  PIPE  SIZES  FOR 
WATER  DISTRIBUTION  SYSTEMS, 

Systems  Planning  Div.  of  the  Austin,  Texas,  Water 
and  Wastewater  Utility. 
T.  M.  Walski,  J.  Gessler,  and  J.  W.  Sjostrom. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  35-39,  February  1988. 
2  fig,  2  tab,  20  ref. 

Descriptors:  *Water  supply  systems,  "Computer 
programs,  "Optimization,  "Pipelines,  Computers, 
Design  standards,  Design  criteria,  Engineering. 

In  spite  of  the  fact  that  computers  are  taking  over 
increasing  amounts  of  the  engineer's  computational 
work,  selecting  pipe  sizes  for  water  distribution 
systems  remains  a  process  based  on  rules  of  thumb 
and  trial  and  error.  Computerized  procedures  for 
sizing  distribution  system  pipe  are  becoming  avail- 
able, but  acceptance  is  limited  because  few  optimi- 
zation models  are  available  as  user-friendly  tools 
that  can  be  easily  applied  by  engineers.  A  comput- 
er program  was  developed  that  follows  the  con- 
ventional trial-and-error  approach  to  pipe  sizing. 
Instead  of  sizing  for  every  pipe  in  the  system,  the 
program  sizes  projects  made  up  of  groups  of  pipes. 
The  program  further  reduces  the  number  of  com- 
binations by  only  solving  for  commercially  avail- 
able in  versions  that  run  on  large  computers  or  on 
IBM  PC's.  (Alexander-PTT) 
W88-07035 


SURFACE  WATER  SUPPLIES  AND  HEALTH, 

Epidemiology  and  Statistics  Section,  Microbiology 
and  Hazard  Assessment  Branch,  Toxicology  and 
Microbiology  Div.,  US  Environmental  Protection 
Agency,  26  W.  Martin  Luther  King  Dr.,  Cincin- 
nati, OH  45268. 
G.  F.  Craun. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  40-52,  February  1988. 
8  fig,  10  tab,  55  ref. 

Descriptors:  "Chlorination,  "Water  treatment, 
"Water  conveyance,  Population  exposure,  Epide- 
miology, "Drinking  water,  "Public  health,  Statisti- 
cal methods,  Human  diseases,  Chlorinated  hydro- 
carbons. 

Rivers,  streams,  lakes,  and  reservoirs  have  long 
been  important  sources  of  drinking  water.  In  the 
past,  these  sources  were  often  heavily  contaminat- 
ed by  sewage  discharges  and,  unfortunately,  were 
also  important  in  the  transmission  of  communicable 
diseases  such  as  typhoid  and  cholera.  With  im- 
provements in  sewage  disposal  practices,  develop- 
ment and  protection  of  water  sources,  and  water 
treatment,  outbreaks  of  waterborne  disease  are  less 
frequently  reported,  and  drinking  water  becomes  a 
less  important  route  of  transmission  of  communica- 
ble disease.  In  the  United  States,  the  incidence  of 
waterborne  disease  is  low  but  waterborne  out- 
breaks continue  to  occur.  In  the  1971-1985  period, 
123  outbreaks  of  waterborne  disease  were  attrib- 
uted to  contamined,  untreated  surfaced  water  or 
inadequately  treated  surface  water.  Most  of  these 
outbreaks  were  in  small  community  and  noncom- 
munity  water  systems.  The  use  of  chlorine  as  a 
disinfectant  in  water  treatment  facilities  can  lead  to 
the  formation  of  trihalomethanes.  Epidemiologic 
studies  have  implicated  chlorinated  drinking  water 
in  the  development  of  colon  and  bladder  cancer 
and  cardiovascular  disease.  (Alexander-PTT) 
W88-07036 


OCCURRENCE      AND     SIGNIFICANCE     OF 
CRYPTOSPORIDIUM  IN  WATER, 

Arizona  Univ.,  Tucson.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07037 


REMOVAL  OF  HEPATITIS  A  VIRUS  AND  RO- 
TAVIRUS BY  DRINKING  WATER  TREAT- 
MENT, 

Baylor  College  of  Medicine,  One  Baylor  Plaza, 
Houston,  TX  77030. 

V.  C.  Rao,  J.  M.  Symons,  A.  Ling,  P.  Wang,  and 
T.  G.  Metcalf.  .    . 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  59-67,  February  1988. 
5  fig,  9  tab,  44  ref.  EPA  Cooperative  Agreement 
CR  811081. 

Descriptors:  "Water  treatment,  "Viruses,  "Drink- 
ing water,  "Coagulation,  "Filtration,  Turbidity, 
Hydrogen  ion  concentration,  Settling,  Human  dis- 
ease, Alkalinity. 

The  removal  of  hepatitis  A  virus  (HAV)  and  rota- 
virus (RV)  from  source  water  was  studied  by 
laboratory  and  pilot-scale  treatment,  including  co- 
agulation, filtration,  and  softening.  Poliovirus  (PV) 
was  included  as  a  frame  of  reference  because  con- 
siderable data  are  available  on  the  removal  of  this 
virus  during  treatment.  It  is  concluded  that  coagu- 
lation and  flocculation  remove  HAV  and  RV  as 
effectively  as  PV,  with  turbidity  and  alkalinity 
having  no  influence  on  the  extent  of  removal.  In 
addition,  all  three  viruses  were  efficiently  removed 
during  Ca(2  +  )  and  Mg(2  +  )  hardness  reduction  at 
pH  11.  Coagulation,  settling,  and  filtration  in  a 
pilot  plant  lowered  the  densities  of  HAV,  RV,  and 
PV  by  98.4-99.7%.  (Author's  abstract) 
W88-07038 

REMOVING  GIARDIA  CYSTS  AND  OTHER 
PARTICLES  FROM  LOW  TURBIDITY 
WATERS  USING  DUAL-STAGE  FILTRATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  B.  Horn,  D.  W.  Hendricks,  J.  M.  Scanlan,  L.  T. 

Rozelle,  and  W.  C.  Trnka. 


Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  68-77,  February  1988. 
12  fig,  3  tab,  14  ref. 

Descriptors:  "Water  treatment,  "Filtration,  "Coli- 
forms,  "Dual-stage  filtration,  "Giardia,  Turbidity, 
Chemical  treat  ..lent,  Bacteria,  Colorado. 

Dual-stage  filtration  (DSF)  in  packaged  form  is  an 
alternative  to  conventional  rapid-rate  filtration  for 
small  utilities.  The  effectiveness  of  DSF  for  remov- 
ing Giardia  cysts  from  low  turbidity  (<  1  ntu),  low 
temperature  (near  0  deg  C)  water  was  tested.  Re- 
movals of  total  coliform  bacteria  and  turbidity 
were  also  determined.  Two  different  water  sources 
in  Colorado  (Horsetooth  Reservoir  with  a  turbidi- 
ty of  4  ntu  and  the  Cache  Poudre  River  with  a 
turbidity  of  <  1  ntu)  were  tested,  with  runs  up  to 
35  h  in  length.  Dual-stage  filtration  removed  >99 
percent  of  Giardia  cysts  from  waters  with  a  turbid- 
ity of  <1  ntu  and  a  temperature  of  <8  deg  C, 
when  proper  chemical  treatment  was  applied  and 
the  system  was  operated  at  10  gpm/sq  ft  (6.8  mm/ 
s)  or  less.  Removal  of  total  coliform  bacteria  ex- 
ceeded 98%,  and  removal  of  turbidity  exceeded 
90%.  (Alexander-PTT) 
W88-O7039 


ENVIRONMENTAL  ASPECTS  OF  LEGION- 
NAIRES' DISEASE, 

Veterans    Administration    Medical    Center,    Pitts- 
burgh, PA.  Special  Pathogens  Section. 
P.  W.  Muraca,  V.  L.  Yu,  and  J.  E.  Stout. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  2,  p  78-86,  February  1988. 
9  fig,  79  ref. 

Descriptors:  "Water  treatment,  "Legionella, 
"Public  health,  Chlorination,  Ozonation,  Cooling 
towers,  Water  conveyance,  Human  diseases,  Popu- 
lation exposure,  Epidemiology,  Disinfection. 

The  clinical  symptoms  of  legionnaires'  disease  are 
reviewed,  the  natural  and  man-made  habitats  of 
Legionella  pneumophila  are  described,  and  various 
disinfection  methods  are  evaluated.  Although  heat 
rejection  devices  (cooling  towers  and  evaporative 
condensers)  have  been  linked  to  outbreaks  of  le- 
gionnaires' disease,  recent  evidence  suggests  that 
potable  water  distribution  systems  are  the  primary 
reservoirs  of  L.  pneumophila.  Inhalation  of  aero- 
sols containing  the  organism,  instillation  of  the 
organism  into  the  lung  via  medical  maneuvers  of 
the  respiratory  tract,  and  aspiration  of  contaminat- 
ed water  into  the  lung  are  the  most  likely  modes  of 
transmission  of  L.  pneumophila.  Treatment  meth- 
odologies include  hyperchlorination,  thermal 
eradication,  ozonation,  and  ultraviolet  light  irradia- 
tion. (Author's  abstract) 
W88-07040 


INVESTIGATION  OF  LEGIONELLA  PNEU- 
MOPHILA IN  DRINKING  WATER, 

Groundwater   Management   and   Supply   Branch, 

USEPA,    John    F.    Kennedy    Federal    Building, 

Boston,  MA  02203. 

L.  E.  Witherell,  R.  W.  Duncan,  K.  M.  Stone,  L.  J. 

Stratton,  and  L.  Orciari. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  2,  p  87-93,  February  1988. 

5  fig,  2  tab,  56  ref.  EPA  Cooperative  Agreement 

CR-8 10360. 

Descriptors:  "Water  conveyance,  "Analytical 
methods,  "Pollutant  identification,  "Water  analy- 
sis, "Legionella,  "Public  health,  "Drinking  water, 
Domestic  water,  Epidemiology,  Plumbing. 

An  investigation  of  Legionella  pneumophila  in 
drinking  water  systems  and  home  plumbing  appur- 
tenances was  conducted  in  two  phases.  In  phase  1, 
68  water  samples  for  L.  pneumophila  analysis  were 
collected  from  hot  and  cold  kitchen  sink  faucets  in 
homes  on  17  community  water  systems.  No  L. 
pneumophila  organisms  were  isolated  from  any  of 
these  samples.  However,  the  relatively  small 
sample  size,  the  many  variables  in  the  sampling 
procedure,  and  potential  limitations  of  the  labora- 
tory detection  techniques  employed  may  have  con- 
tributed to  the  failure  of  significant  recovery.  In 
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phase  1A,  the  kitchen  sink  faucets  and  aerators, 
showerheads,  and  supply  pipes  were  sampled  with 
sterile  swabs,  and  samples  of  hot  water  were  col- 
lected from  the  drains  of  water  heaters  in  each 
home.  A  total  of  184  samples  was  collected  from 
homes  on  four  community  water  systems.  In  addi- 
tion, two  samples  were  collected  from  a  home  with 
a  shallow  dug  well.  During  this  phase,  L.  pneumo- 
phila organisms  were  recovered  from  two  water 
heater  flush  samples  -  one  from  a  home  on  a 
community  water  system  and  the  other  from  the 
home  with  the  shallow  well.  Both  of  the  positive 
samples  were  taken  from  electric,  nonrecirculating 
water  heaters.  This  finding,  together  with  the  lack 
of  recovery  in  the  home  water  distribution  plumb- 
ing, could  indicate  that  L.  pneumophila  may  be 
transported  from  natural  aquatic  sources  via  drink- 
ing water  systems  in  very  low  levels  to  home 
water  heaters,  in  which  the  organisms  may  in- 
crease to  detectable  levels.  (Author's  abstract) 
W88-07041 


SCHEMATIC  MODELS  FOR  DISTRIBUTION 
SYSTEMS  DESIGN.  I:  COMBINATION  CON- 
CEPT, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv 
D.  Hamberg,  and  U.  Shamir. 

Journal  of  Water  Resources  Planning  and 
Management(ASCE)  JWRMD5,  Vol.  1 14  No  2  n 
129-140,  March  1988.  3  fig,  2  tab,  10  ref. 

Descriptors:  *Model  studies,  'Water  conveyance, 
•Design  criteria,  'Design  standards,  •Mathemati- 
cal studies,  Economic  aspects,  Engineering,  Pipe- 
lines. 

Schematic  models  for  use  in  preliminary  design  of 
water  distribution  systems  are  developed  by  two 
approaches:  (1)  A  step-wise  combination  of  ele- 
ments; and  (b)  a  nonlinear  continuum  representa- 
tion of  the  system  as  a  whole.  The  objective  is  to 
create  models  that  are  equivalent  to  a  detailed 
network  model  in  terms  of  the  computed  distribu- 
tions of  heads  and  flows  over  the  area,  yet  are 
much  more  efficient,  and  therefore  enhance  the 
engineering-economic  analysis.  The  step-wise  com- 
bination method  has  been  developed  beyond  exist- 
ing procedures  to  consider  more  complex  arrange- 
ments of  pipes  as  well  as  water  withdrawals,  which 
vary  along  the  pipes  and  with  time.  (See  also  W88- 
07043)  (Author's  abstract) 
W88-07042 


SCHEMATIC  MODELS  FOR  DISTRIBUTION 
SYSTEMS    DESIGN.    II:    CONTINUUM    AP- 

TAHAL- Water  Planning  for  Israel  Ltd.,  Tel-Aviv 
D.  Hamberg,  and  U.  Shamir. 

Journal  of  Water  Resources  Planning  and 
Management(ASCE)  JWRMD5,  Vol.  114  No  2  n 
141-162,  March  1988.  13  fig,  11  ref.  ' 

Descriptors:  *Model  studies,  *Water  conveyance 
•Design  criteria,  'Planning,  'Mathematical  studies! 
Economic  aspects,  Engineering,  Pipelines,  Jerusa- 
lem. 

An  approach  which  views  the  water  distribution 
system  as  a  nonlinear  horizontal  continuum  was 
proposed.  An  areally  distributed  conductance,  a 
function  of  pipe  properties  and  areal  density,  is  the 
link  between  a  potential  function,  which  is  related 
to  the  heads  and  the  flow  field.  The  model  can  be 
used  to  obtain  the  flow  Held  of  an  existing  system 
for  a  prescribed  potential,  or  to  optimize  the  con- 
ductance of  a  planned  system  for  a  given  distribu- 
tion of  demands  and  specified  boundary  conditions. 
The  method  is  demonstrated  by  a  case  study,  for 
the  city  of  Jerusalem,  Israel.  This  approach'  in- 
cluding models  and  computer  programs,  was  spe- 
cifically developed  to  carry  out  a  detailed  analysis 
of  an  existing  of  planned  system.  The  approach  is 
designed  to  result  in  better  planning  by  permitting 
consideration  of  a  broad  range  of  alternatives  using 
small,  simplified  models.  (See  also  W88-07042)  (Al- 
exander-PTT) 
W88-07O43 


METROPOLITAN  WATER  MARKET  DEVEL- 
OPMENT:   SEATTLE,    WASHINGTON,    1887- 


Califorma  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

J.  R.  Lund. 

Journal  of  Water  Resources  Planning  and 
Management(ASCE)  JWRMD5,  Vol.  114  No  2  p 
223-233,  March  1988.  2  fig,  3  tab,  34  ref. 

Descriptors:  'Metropolitan  water  management, 
•Planning,  *Water  management,  'Seattle,  'Market 
development,  'Water  supply  development,  Water 
law,  Water  demand,  Wastewater  facilities. 

In  many  metropolitan  areas  it  is  common  for  a 
large  central  city  to  sell  water  to  many  of  its 
surrounding  suburban  communities.  In  the  Seattle, 
Washington  metropolitan  region,  the  city  (popula- 
tion 494,000)  provides  water  to  34  suburban  cities 
and  water  districts  with  a  total  population  of 
roughly  596,000.  The  development  of  this  water 
market  has  its  origins  in  the  geographic  pattern  of 
metropolitan  population  and  institutional  develop- 
ment, water  law,  the  economies  of  scale  of  water 
production,  and  the  economic  scarcity  of  clean, 
inexpensive  water  sources.  Management  and  long- 
range  planning  for  such  a  system  are  reviewed  and 
the  advantages  and  disadvantages  of  this  market 
system  for  Seattle  and  its  customers  discussed.  The 
de  facto  regionalization  of  the  metropolitan  water 
supply  is  contrasted  with  the  de  jure  regionaliza- 
tion of  metropolitan  Seattle's  wastewater  system, 
which  is  managed  jointly  by  the  region's  govern- 
ments. (Author's  abstract) 
W88-07045 


AQUEDUCT 


JOINT       RESERVOIR       AND 
DESIGN  AND  OPERATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

L.  E.  Flynn,  and  M.  A.  Marino. 

Journal     of     Water     Resources     Planning     and 

Management(ASCE)  JWRMD5,  Vol.  114  No  2  p 

179-196,  March   1988.  4  fig,  3  tab,  21   ref.  ARS 

Cooperative  Agreement  41 16-H. 

Descriptors:  'Water  conveyance,  'Benefits,  'Plan- 
ning, 'Model  studies,  'Mathematical  studies,  'Res- 
ervoirs, 'Aqueducts,  'Design  criteria,  'Design 
standards,  Economic  aspects,  Water  delivery. 

Numerical  quadrature  methods  were  used  to  solve 
the  integral  equations  for  steady-state  reservoir- 
storage  density  functions.  The  resulting  approxi- 
mations were  used  in  a  variety  of  problems  with 
particular  emphasis  on  the  joint  optimization  of  the 
design  and  operation  of  reservoirs  and  water  deliv- 
ery systems.  Basic  examples,  to  illustrate  the  use  of 
the  methods,  expose  several  interesting  economic 
tradeoffs  present  in  reservoir  operation,  and  factors 
affecting  these  tradeoffs  were  categorized.  More 
involved  examples  show  the  interdependence  of 
target  deliveries,  delivery  capacities,  and  the  prob- 
abilistic nature  of  the  water  supplies  in  joint  opti- 
mization problems.  The  continuous  approximations 
from  the  quadrature  methods  were  used  in  nonlin- 
ear optimization  programs,  jointly  with  a  probabi- 
listic delivery  system  model,  to  determine  the  par- 
tition of  storage  between  interyearly  and  intrayear- 
ly  uses  to  maximize  the  expected  benefits  from  the 
corresponding  optimally  designed  and  operated  de- 
livery system.  (Author's  abstract) 
W88-07047 


MODELING  WATER  QUALITY  IN  DISTRIBU- 
TION SYSTEMS, 

RMM  Technical   Services,  Inc.,  Cincinnati,  OH. 
R.  M.  Maes,  W.  M.  Grayman,  and  R.  M.  Clark. 
Journal     of     Water     Resources     Planning     and 
Management(ASCE)  JWRMD5,  Vol.  114  No  2  n 
197-209,  March  1988.  8  fig,  6  ref. 

Descriptors:  'Water  conveyance,  'Water  quality, 
'Model  studies,  'Mathematical  studies,  Spatial  dis- 
tribution, Hydrodynamics,  Water  delivery,  Hy- 
draulic properties. 

Water  quality  although  acceptable  when  it  leaves 
the  treatment  plant  may  deteriorate  before  it 
reaches  the  user.  Changes  in  quality  may  be  caused 
by  chemical  or  biological  transformations,  by  a 
loss  of  system  integrity,  or  by  blending  of  waters 
from  different  sources.  Until  recently,  little  atten- 


tion has  been  paid  to  the  problem  of  changes  in 
water  quality  in  the  distribution  system.  A  sequen- 
tial steady-state  approach  to  modeling  water  qual- 
ity in  distribution  systems  was  applied  and  the 
results  compared  to  field  data.  The  field  data 
showed  significant  spatial  and  temporal  water 
quality  variation  in  the  distribution  system.  The 
sequential  steady-state  solutions  provided  a  reason- 
able representation  of  changes  in  water  quality 
with  time.  It  is  concluded  that  an  understanding  of 
the  hydraulic  flow  patterns  and  directions  that 
create  gradients  of  concentrations  is  extremely  im- 
portant in  interpreting  quality  modeling  results 
Field  quality  data  is  important  in  developing,  veri- 
fying, and  understanding  predictive  models.  Such 
quality  data  should  be  at  time  intervals  sufficient  to 
reflect  changes  in  system  dynamics.  (Author's  ab- 
stract) 
W88-07048 


REPLACEMENT  OF  SAND  BY  GRANULAR 
ACTIVATED  CARBON  IN  RAPID  GRAVITY 
SAND  FILTERS, 

M.  T.  Kleij. 

European  Water  and  Sewage,  Vol.  91,  No   1091   d 

16,  January  1987.  ' 

Descriptors:  'Activated  carbon,  'Rapid  sand  filtra- 
tion, 'Backwash,  'Cost-benefit  analysis,  Perform- 
ance evaluation,  Flow  rates,  Water  quality  stand- 
ards, Water  quality,  Surface  water,  Potable  water. 

When  surface  water,  rather  than  groundwater,  is 
used  for  potable  water  production,  it  generally 
requires  more  extensive  treatment.  One  of  the 
standard  techniques  for  water  purification  is  rapid 
sand  filtration,  a  system  having  the  disadvantages 
of  high  capital  cost  relative  to  capacity,  and  rela- 
tively poor  operating  economics,  through  high 
backwash  water  consumption.  The  replacement  of 
sand  with  activated  carbon  is  discussed  as  a  means 
of  increasing  water  production  capacity  while  de- 
creasing backwash  water  consumption.  Parallel 
tests  on  dual  media  (sand-activated  carbon)  filters, 
and  conventional  rapid  gravity  sand  filters,  have 
proven  the  superior  filtration  properties  and  effi- 
ciency of  the  dual  media  filter.  The  hydraulic 
properties  of  dual  media  filers  yield  apparent  flow 
rates  that  are  some  2.5  times  greater  than  those  of 
conventional  rapid  gravity  sand  filters.  Backwash 
water  consumption  for  dual  media  filters  is  only 
1.4  per  cent,  compared  with  2.5  per  cent  for  rapid 
gravity  sand  filters.  Conversion  makes  it  possible 
to  meet  taste  and  odor  specifications.  Flow  rates 
can  be  increased.  Potable  water  plants  can  be 
upgraded  at  relatively  low  cost  (only  the  activated 
carbon)  to  produce  higher  quality  potable  water 
(Alexander-PTT) 
W88-07057 


CONTRACTUAL  OPERATION  AND  MAINTE- 
NANCE SERVICES  FOR  EFFICIENT  AND 
COST  EFFECTIVE  MANAGEMENT  OF  UTILI- 
TY SERVICES  AND  INDUSTRIAL  PLANTS, 

T.  G.  Temperley. 

European  Water  and  Sewage,  Vol.  91,  No   1091   p 

35-36,  January  1987. 

Descriptors:  'Water  treatment  facilities,  'Manage- 
ment planning,  'Operations  and  maintenance, 
'Cost-benefit  analysis,  'Contracts,  Efficiency, 
Training,  Economic  aspects,  Management,  Utili- 
ties, Services. 

As  plant  and  equipment  increase  in  age,  plant 
efficiency  decreases;  while  maintenance  require- 
ments increase  out  of  all  proportion  to  earlier 
historical  experience,  demanding  higher  standards 
of  maintenance  and  more  capable,  experienced  and 
qualified  personnel.  The  professional  Operation 
and  Maintenance  contractor  is  well  experienced  in 
operating  such  plant.  His  staff  includes  mainte- 
nance personnel  who  are  available  on  an  as  re- 
quired basis  to  solve  intransigent  and  complex 
problems.  Because  the  costs  of  such  expertise  is 
shared  by  a  number  of  contracts  the  cost  of  such  a 
service  is  economically  attractive  and  does  not 
distort  the  operating  costs  as  would  be  the  case  if 
the  plant  owner  employed  a  person  of  this  caliber 
on  a  full  time  basis.  The  productivity  and  plant 
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performance  required  throughout  the  term  of  the 
contract  is  usually  referenced  in  the  scope  of  work. 
This  may  be  determined  by  the  manufacturer's 
design  figures  or  by  a  performance  test  carried  out 
prior  to  hand  over  of  the  plant  to  the  contractor. 
The  contractor  is  required  to  provide  a  complete 
range  of  insurance  cover  for  the  plant  and  person- 
nel. Management,  Operation  and  Maintenance 
Contracts  are  usually  of  three  to  five  years  dura- 
tion. A  contract  of  less  than  three  years  tends  to  be 
expensive  because  amortization  of  capital  equip- 
ment used  on  the  contract  in  less  than  three  years 
is  costly.  In  the  case  of  water  production  and 
distribution  authorities,  power  generation  facilities, 
oil  refineries,  hospitals,  hotels,  industrial  plants, 
etc,  the  management,  operation  and  maintenance 
of  the  plant  and  equipment  are  no  longer  a  distract- 
ing and  frustrating  problem  to  the  general  manage- 
ment of  the  facility.  Their  effective  time  can  be 
allocated  completely  to  the  main  purpose  of  the 
facility,  safe  in  the  knowledge  that  the  plant  and 
equipment  are  being  operated  in  an  optimum 
manner  by  a  professional  team  of  experienced  per- 
sonnel under,  and  at  predetermined  fixed  costs  and 
productivity.  Management,  Operation  and  Mainte- 
nance Services  offer  a  viable  and  effective  means 
of  providing  a  cost  effective  service  to  the  public. 
(Alexander-PTT) 
W88-07059 


REMOVAL    AND    RECOVERY    OF    HEAVY 
METALS  BY  ION  EXCHANGE  FIBER, 

Dept.   of  Chemical   Engineering,   Nagoya   Univ., 

Nagoya  464. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07060 


OZONATION  OF  ORGANIC  REFRACTORY 
COMPOUNDS  IN  WATER  IN  COMBINATION 
WITH  UV  RADIATION, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Applied 

Chemistry. 

K.  Ikemizu,  M.  Orita,  M.  Sagiike,  S.  Morooka,  and 

Y.  Kato. 

Journal     of     Chemical     Engineering     of    Japan 

JCEJAQ,  Vol.  20,  No.  4,  p  369-374,  1987.  11  fig, 

19  ref. 

Descriptors:  *Water  treatment,  'Wastewater  treat- 
ment, 'Ozonation,  'Performance  evaluation,  'Or- 
ganic compounds,  'Ultraviolet  light,  Organic 
carbon,  Acids,  Radicals,  Degradation. 

The  ozonation  rates  of  organic  refractory  com- 
pounds such  as  aliphatic  carboxylic  acids  and  alco- 
hols were  determined  in  water  at  293  K.  The 
experiment  was  carried  out  by  recirculating  a  solu- 
tion between  an  ozone  absorption  column  and  a 
rectangular  ozone/UV  reactor,  and  the  time-de- 
pendent changes  in  concentration  of  organic  sub- 
stances were  directly  measured.  In  the  presence  of 
UV  radiation  of  about  30  W/sq  m,  the  initial 
ozonation  rate  of  organic  substances  was  increased 
by  10-10,000  times.  The  total  organic  carbon  was 
effectively  decreased  in  the  presence  of  UV  radi- 
ation. This  was  explained  by  the  destruction  of 
acetic  and  oxalic  acid  hydroxyl  radicals  which 
were  produced  in  the  ozone/UV  system.  The 
ozone/UV  oxidation  rate  of  acetic  and  oxalic  acid 
was  roughly  proportional  to  the  degree  of  dissocia- 
tion. (Author's  abstract) 
W88-07061 


EPIDEMIC  GIARDIASIS  CAUSED  BY  A  CON- 
TAMINATED PUBLIC  WATER  SUPPLY, 

Div.   of  Field   Services,   Epidemiology    Program 

Office,  Centers  for  Disease  Control,  Atlanta,  GA 

30333. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07069 


LEGIONNAIRES'  DISEASE  ACQUIRED 
WITHIN  THE  HOMES  OF  TWO  PATIENTS, 
LINK  TO  THE  HOME  WATER  SUPPLY, 

Infectious  Disease  and  Special  Pathogens  Section, 
Veterans  Administration  Medical  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07070 


MICROBIAL  REMOVAL  AND  INACTIVATION 
FROM  WATER  BY  FILTERS  CONTAINING 
MAGNESIUM  PEROXIDE, 

C.  P.  Gerba,  K  .  Hou,  and  M.  D.  Sobsey. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  23,  No.  1,  p  41-58,  January  1988.  6 
tab,  1 5  ref. 

Descriptors:  'Disinfection,  'Water  treatment, 
'Microorganisms,  'Magnesium  peroxide,  'Coli- 
forms,  'Filtration,  'Drinking  water,  Performance 
evaluation,  Water  quality,  Bacteria,  Viruses. 

Microporous  filters  containing  Mg02  were  effec- 
tive in  the  removal  and  inactivation  of  bacteria  and 
viruses  from  tqpwater.  Pseudomonas  aeruginosa, 
P.  cepacia  and  Escherichia  coli  collected  by  the 
filters  decreased  in  numbers  to  undetectable  levels 
within  24  hours.  In  contrast,  the  same  bacteria 
collected  ond  identical  filters  not  containing 
Mg02,  either  rapidly  increased  in  numbers  or  their 
numbers  remained  unchanged.  Poliovirus  type  1, 
Echovirus  type  1,  Reovirus  type  3  and  Rotavirus 
SA-11  were  found  to  readily  adsorb  to  the  filters. 
The  numbers  or  viruses  which  could  be  recovered 
from  the  Mg02  containing  filters  decreased  rapid- 
ly with  time  as  compared  to  control  filters.  No 
significant  inactivation  or  bacteria  or  viruses  oc- 
curred in  tapwater  passed  through  the  filters, 
strongly  suggesting  that  the  microorganisms  were 
being  inactivated  while  adsorbed  to  the  filters  and 
not  by  substances  released  by  the  filters  into  the 
water.  The  filters  remained  effective  even  after  the 
passage  or  large  volumes  of  tapwater  through 
small  diameter  filters  and  in  the  presence  of  raw 
sewage-contaminated  tapwater.  Such  filters  could 
potentially  be  useful  for  disinfection  of  water  sup- 
plies for  small  community  and  individual  water 
systems.  (Author's  abstract) 
W88-07072 


COAGULATION  AND  ADSORPTION  OF 
HUMIC  SUBSTANCES:  AN  ANALYSIS  OF 
SURROGATE  PARAMETERS  FOR  PREDICT- 
ING EFFECTS  OF  TRIHALOMETHANE  FOR- 
MATION POTENTIAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 
P.  A.  Chadik,  and  G.  L.  Amy. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  6,  p  261-268,  June  1987.  1  fig,  4  tab,  12 
ref. 

Descriptors:  'Humic  acids,  'Water  treatment,  Co- 
agulation, 'Adsorption,  'Raw  water,  'Trihalo- 
methanes,  'Trihalomethane  formation  potential, 
'Activated  carbon  adsorption,  'Alum  coagulation, 
•Organic  carbon,  *UV  absorbance,  United  States, 
Chlorination,  Drinking  water. 

Alum  coagulation  and  activated  carbon  adsorption 
are  effective  water  treatment  processes  for  remov- 
ing trihalomethane  precursors  from  chlorinated 
drinking  water.  This  study  evaluated  eight  water 
sources  and  two  synthetic  water  labs  in  the  United 
States  and  describes  the  correlation  between  triha- 
lomethane formation  potential  (THMFP)  and  sur- 
rogate parameters  in  untreated  waters,  treated 
waters  derived  from  coagulation  and  treated 
waters  derived  from  adsorption.  Nonpurgeable  or- 
ganic carbon,  UV  absorbance,  and  fluorescence 
can  serve  as  surrogate  parameters  for  THMFP 
from  the  untreated  state  through  various  degrees 
of  treatment  with  these  processes.  Multiplicative 
parameters  such  as  the  product  of  UV  absorbance 
and  NPOC  can  also  function  as  effective  surro- 
gates. (Author's  abstract) 
W88-07133 


OCCURRENCE  AND  CHEMISTRY  OF  HIGH 
FLUORIDE  GROUNDWATERS  IN  JALORE 
DISTRICT  OF  WESTERN  RAJASTHAN. 

Ground     Water    Department,     Jodhpur     342003, 

India. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07187 


BLADDER  CANCER,  DRINKING  WATER 
SOURCE,  AND  TAP  WATER  CONSUMPTION: 
A  CASE-CONTROL  STUDY, 


National   Cancer   Inst.,    Bethesda,    MD.    Div.   of 

Cancer  Etiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07215 


TREATMENT  ALTERNATIVES  FOR  NITRATE 
CONTAMINATED  GROUNDWATER  SUP- 
PLIES, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  F.  Dahab. 

Journal  of  Environmental  Systems,  Vol.  17,  No.  1, 
p  65-75,  1987.  1  fig,  16  ref. 

Descriptors:  'Water  treatment,  'Nitrates, 
'Groundwater  pollution,  Nitrogen  removal,  Anion 
exchange,  Biotransformation,  Denitrification, 
Membrane  processes,  Reverse  osmosis,  Electrodia- 
lysis,  Chemical  precipitation,  Feasibility  studies, 
Economic  feasibility,  United  States. 

Nitrate  concentrations  in  groundwater  supplies 
throughout  many  areas  in  the  United  States,  par- 
ticularly in  the  Midwest,  have  steadily  increased 
well  past  the  maximum  contaminant  limit  estab- 
lished by  the  Safe  Drinking  Water  Act  of  1974  and 
its  amendments  of  1986.  There  are  several  methods 
of  removing  nitrates  from  groundwater  supplies 
with  varying  degrees  of  efficiency,  cost,  and  rela- 
tive ease.  These  methods  include  anion  exchange, 
biological  denitrification,  reverse  osmosis,  electro- 
dialysis,  and,  potentially,  chemical  precipitation. 
The  technical  feasibility  and  economics  of  these 
processes  indicate  that  only  the  first  three  can  be 
considered  viable  at  the  present.  This  article  dis- 
cusses the  relative  technical  feasibility  of  removing 
nitrates  from  groundwater  supplies  when  using  the 
above  mentioned  methods.  Results  from  bench- 
scale  experiments  as  well  as  data  from  the  litera- 
ture are  used  to  develop  a  basis  of  comparison.  The 
results  of  this  effort  indicate  that  ion-exchange  is 
most  advantageous  when  dealing  with  moderate 
nitrate  contamination  situations.  However,  in  ex- 
treme contamination  cases,  biological  denitrifica- 
tion followed  by  other  water-purification  processes 
seems  to  be  the  most  effective  method  of  treat- 
ment. (Author's  abstract) 
W88-07225 


COMPOSITION  AND  STRUCTURE  OF  RE- 
VERSE OSMOSIS  FOULANT  DEPOSITS 
FORMED  FROM  RAND  WATER  BOARD 
WATER:  A  PRELIMINARY  INVESTIGATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Leger,  and  L.  C.  Hawker. 

Desalination  DSLNAH,  Vol.  61,  No.  2,  p  137-158, 

September  1987.  12  fig,  6  tab,  14  ref. 

Descriptors:  'Water  treatment,  'Membrane  proc- 
esses, 'Chemical  analysis,  'Reverse  osmosis, 
'Fouling,  Mineral  water,  Chemical  properties, 
Mineralogy,  Physical  properties,  X-ray  fluores- 
cence, X-ray  diffraction,  Infrared  spectroscopy, 
Electron  microscopy,  Organic  compounds,  Clays, 
Quartz,  Iron  compounds,  Flushing,  Cleaning, 
South  Africa. 

A  statutory  body,  the  Rand  Water  Board  (RWB), 
is  responsible  for  supplying  most  of  the  water 
consumed  in  the  most  important  industrial  and 
residential  area  of  South  Africa.  The  mineral  qual- 
ity of  RWB  water  is  steadily  deteriorating  due  to 
increases  in  mining  and  industrial  activity  and  do- 
mestic use.  In  a  survey  of  the  operating  experi- 
ences of  reverse  osmosis  plants  processing  RWB 
water,  average  membrane  life  was  much  less  than 
that  anticipated  form  experience  in  overseas  plants. 
As  the  short  membrane  lifespan  was  caused  by  a 
number  of  factors  including  fouling,  the  elemental 
composition,  mineral  composition  and  physical 
structure  of  reverse  osmosis  foulant  deposits 
formed  from  RWB  water  were  investigated.  The 
chemical  and  mineralogical  properties  and  physical 
structure  of  the  foulant  deposits  were  studied  by 
means  of  total  elemental  analysis,  X-ray  fluores- 
cence and  diffraction,  selective  dissolution  analysis, 
infrared  spectroscopy,  and  scanning  and  transmis- 
sion electron  microscopy.  Most  deposits  comprised 
complex  mixtures  which  included  organics,  colloi- 
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dal  clays,  quartz,  and  iron  and  zinc  compounds. 
The  finely  divided  clays  were  layered,  oriented 
semi-parallel  to  the  membrane  surface  and  interwo- 
ven with  organic  matter.  They  were  easily  scraped 
off  the  membrane  and  were  substantially  soluble  in 
strong  alkali.  It  is  suggested  that  RWB  fouling  may 
be  ameliorated  by  turbulent  flushing,  flow  reversal, 
sponge-ball  cleaning,  and  alkali  cleaning  solutions. 
A  simplified  procedure  for  analyzing  foulant  de- 
posits is  also  proposed.  (Author's  abstract) 
W88-07228 


PRE-  AND   POST-TREATMENT  AT  THE   RO 
PLANT  AT  RA'S  ABU  JARJUR,  BAHRAIN, 

Ministry  of  Works  and  Power,  Electricity  Direc- 
torate, State  of  Bahrain. 

For  primary  bibliographic  entry  see  Field  3A. 
W88-07233 


PRETREATMENT  OF  SURFACE  SEAWATER 
FEED  AT  DROP, 

Petroleum,    Petrochemicals,   and    Materials   Divi- 
sion, Kuwait  Institute  for  Scientific  Research,  P. 
O.  Box  24885,  13109  Safat,  Kuwait. 
For  primary  bibliographic  entry  see  Field  3A. 
W88-07234 


EVALUATION  OF  THE  THREE  POST-TREAT- 
MENT SYSTEMS  AT  DOHA  SEAWATER  RE- 
VERSE OSMOSIS  PLANT-KUWAIT, 

Water  Resources  Development  Centre,  Ministry  of 
Electricity  and   Water,   P.  O.   Box    12020,   71651 
Safat,  Kuwait 
For  primary  bibliographic  entry  see  Field  3A. 

W88-07235 


OPERATION  AND  MAINTENANCE  OF  RE- 
VERSE OSMOSIS  WATER  DESALINATION 
PLANT  OF  THE  KUWAIT  OIL  COMPANY, 

Kuwait  Oil  Company,  Kuwait. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07240 


OPTIMIZING  THE  REMOVAL  OF  GEOSMIN 
AND  2-METHYLISOBORNEOL  BY  POW- 
DERED ACTIVATED  CARBON, 

Engineering   Science   Inc.,   Pasadena,   CA   91103. 
S.  Lalezary-Craig,  M.  Pirbazari,  M.  S.  Dale,  T.  S. 
Tanaka,  and  M.  J.  McGuire. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  3,  p  73-80,  March  1988.  18 
fig,  15ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
•Odor  control,  'Taste,  Geosmin,  Methylisobor- 
neol,  Humic  acid,  Chlorine,  Organoleptic  proper- 
ties. 

The  conditions  were  examined  under  which  re- 
moval of  the  taste-  and  odor-causing  compounds 
geosmin  and  2-methylisoborneol  (MIB)  by  pow- 
dered activated  carbon  (PAC)  was  most  efficient. 
A  PAC  dosage  as  low  as  5  mg/L  could  reduce 
commonly  occurring  concentrations  of  these  or- 
ganics  (up  to  20  ng/L)  to  acceptable  levels.  Chlo- 
rine and  monochloramine  residuals  appeared  to 
have  an  adverse  effect  on  the  adsorption  of  geos- 
min and  MIB  by  PAC,  as  did  the  presence  of 
background  humic  acid.  Filtration  rate  and  contact 
time  did  not  significantly  affect  removal  efficiency. 
(Author's  abstract) 
W88-07383 


USING  COMPUTERS  FOR  WATER  DISTRIBU- 
TION MANAGEMENT, 

Boston    Water   and    Sewer   Commission,    Boston, 

Massachusetts. 

L.  Blank,  and  C  R.  Johnson. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  2,  p  46-48 

101-102,  February  1988.  3  fig,  2  tab. 

Descriptors:  'Water  supply  systems,  'Computer 
programs,  'Water  treatment  facilities,  'Mainte- 
nance, Boston. 

The  Boston  Water  and  Sewer  Commission 
(BWSC)  recently  implemented  computerized  pro- 


cedures for  maintaining  its  water  distribution 
system.  The  computerized  system  tracks  facility 
maintenance  from  beginning  with  a  work  order 
when  a  maintenance  request  is  made,  monitoring 
the  job  to  completion,  and  ending  with  the  retriev- 
al of  information  on  the  facility's  maintenance  his- 
tory. From  the  start  of  design  to  going  on-line,  the 
new  work  order  system  took  approximately  two 
years  to  implement.  In  the  first  nine  months  of  the 
system's  operation,  from  January  20  to  October  31, 
1987,  8,559  requests  were  logged,  resulting  in  8,667 
work  orders.  As  of  November  1,  1987,  there  were 
1,053  jobs  in  progress  or  awaiting  posting.  Twelve 
BWSC  employees  are  skilled  in  operating  the 
system  on  a  daily  basis,  and  new  users  are  trained 
by  'old'  users  in  the  Water  Division.  The  work 
order  system  is  operating  successfully,  and  the 
BWSC  has  just  begun  to  explore  the  system's 
potential.  Over  time,  the  system  will  help  the 
BWSC  accomplish  the  following:  determine  the 
kinds  of  skills,  equipment,  and  materials  needed  for 
maintenance;  organize  the  maintenance  yards  and 
deploy  crews;  track  main  breaks  and  leaks;  initiate 
scheduled  maintenance  of  valves  and  hydrants;  and 
schedule  future  capital  investments.  (Alexander- 
PTT) 
W88-07481 


RECOMMENDED   PRACTICE   FOR   HYDRO- 
ELECTRIC PLANT  FIRE  PROTECTION, 

L.  R.  Hathaway. 

Power  Engineering  POENDL,  Vol.  92,  No.  2,  p 

48-49,  February  1988. 

Descriptors:  'Hydroelectric  power,  'Fine  protec- 
tion, 'Planning,  Power  plants,  Safety. 

The  National  Fire  Protection  Association  (NFPA) 
adopted  a  new  document  titled  'Recommended 
Practice  for  Fire  Protection  for  Hydroelectric 
Generating  Plants'  (NFPA  851)  in  May  1987.  The 
benefits  of  a  document  on  fire  protection  for 
power  plants  include:  (a)  a  'road  map'  kind  of 
resource  that  references  other  documents  and  pro- 
vides appropriate  tailored  guidance  where  none 
currently  exists;  (b)  encouragement  for  manage- 
ment to  develop  procedures  and  install  fire  protec- 
tion systems  and  equipment  to  minimize  the  fire 
and  explosion  threat;  and  (c)  it  is  a  tool  to  more 
effectively  spend  every  fire  protection  dollar.  Fur- 
ther, this  document  was  developed  and  is  main- 
tained by  a  balanced  committee  of  experts  not 
swayed  by  documents  used  by  regulators  or  special 
interest  groups.  NFPA  regulations  stipulate  com- 
pulsory review  and  reaffirmation  every  five  years 
to  ensure  that  they  reflect  current  thinking.  NFPA 
851  provides  recommendations  (not  requirements) 
for  fire  prevention  and  fire  protection.  It  is  intend- 
ed to  provide  guidance  to  those  charged  with  the 
design,  procurement,  construction  and  protection 
of  hydroelectric  power  plants.  The  subcommittee's 
intent  is  that  NFPA  851  only  be  applied  to  new 
hydroelectric  projects,  because  blanket  application 
to  operating  facilities  may  not  be  practical.  (Alex- 
ander-PTT) 
W88-07487 


USE  OF  R2A  MEDIUM  AND  THE  SPREAD 
PLATE  METHOD  FOR  THE  ENUMERATION 
OF  HETEROTROPHIC  BACTERIA  IN  DRINK- 
ING WATER, 

Anglian  Water  Laboratory,  Grafham  Water  Treat- 
ment Works,  West  Perry,  Huntingdon  PE18  0BW, 
UK. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07488 


STUDIES  ON  REMOVAL  OF  MALATHION 
FROM  WATER  BY  MEANS  OF  ACTIVATED 
CHARCOAL, 

Aligarh  Muslim  Univ.  (India).  Chemistry  Section. 
S.  R.  Sharma,  H.  S.  Rathore,  and  S.  R.  Ahmed. 
Ecotoxicology       and        Environmental        Safety 
EESADV,  Vol.  14,  No.  1,  p  22-29,  August  1987.  6 
tab,  18  ref. 

Descriptors:  'Activated  carbon,  'Saline  water, 
'Malathion,  'Water  treatment,  'Pesticides,  Elu- 
tion,  Adsorption,  Chemical  treatment,  Agriculture, 
Drinking  water. 


The  utility  of  activated  charcoal  for  the  removal  of 
malathion  from  saline  waters  has  been  explored. 
The  adsorption  capacity  of  charcoal  for  malathion 
was  117  mg/g.  Adsorption  follows  the  Freundlich 
adsorption  isotherms,  the  value  of  k  and  1/n  for 
charcoal  being  1.6  and  0.60,  respectively.  Malathi- 
on can  be  eluted  with  methanol  or  ethanolic  potas- 
sium hydroxide.  (Author's  abstract) 
W88-07497 


ELECTRODEIONIZATION  FOR  HIGH 
PURITY  WATER  PRODUCTION, 

Millipore  Corp.,  Bedford,  MA. 

G.  C.  Ganzi. 

AICHE  Symposium  Series,  Vol.  84,  No.  261,  p  73- 

83,  1988.  14  fig,  1  tab,  22  ref. 

Descriptors:  'Ion  exchange,  'Electrochemistry, 
'Resins,  'High  purity  water,  'Water  treatment, 
Potable  water,  Hydrogen. 

Electrodeionization  is  an  ion-separation  process 
using  ion  exchange  resins  and  membranes.  Unlike 
standard  batch  ion  exchange,  the  resins  are  con- 
tinuously regenerated  during  use  without  chemi- 
cals by  imposition  of  a  CD  electric  field.  Although 
electrodeionization  technology  has  been  known  for 
over  thirty  years,  the  first  commercial  equipment 
for  water  purification  has  recently  been  introduced 
by  Millipore.  This  equipment  is  capable  of  produc- 
ing high  purity  water  (10  to  0.1  microsiemens/cm 
conductivity  or  less)  from  potable  water  sources  at 
high  electrical  efficiency.  Data  on  performance  are 
reviewed  and  operating  regimes  modeled  by  relat- 
ing mass  transfer  to  electron  transfer,  and  to  elec- 
trochemical production  of  hydrogen  and  hydrox- 
ide ions.  Systems  design  specifications  are  also 
presented.  (Author's  abstract) 
W88-07503 


ADSORPTION  OF  POLLUTANTS  FROM 
WASTEWATER  ONTO  ACTIVATED  CARBON 
BASED  ON  EXTERNAL  MASS  TRANSFER 
AND  PORE  DIFFUSION, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Chemical  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07538 


FORMATION  OF  TRICHLORONITROMETH- 
ANE  (CHLOROPICRIN)  AND  CHLOROFORM 
IN  A  COMBINED  OZONATION/CHLORINA- 
TION  TREATMENT  OF  DRINKING  WATER, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

J.  Hoigne,  and  H.  Bader. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  313- 

319,  March  1988.  2  fig,  8  tab,  16  ref. 

Descriptors:  'Water  treatment,  'Water  pollution 
sources,  'Ozonation,  'Chlorination,  'Disinfection, 
'Chlorinated  hydrocarbons,  Chloroform,  Chloro- 
picrin,  Trichloronitromethane,  Trihalomethanes, 
Nitrilotriacetic  acid,  Lake  Zurich,  Switzerland, 
Lakes,  Oxidation,  Activated  carbon,  Organic 
matter. 

Chlorination  of  water  from  mesotrophic  Lake 
Zurich  and  eutrophic  Greifensee  produced  about 
0.4  and  2  microgram/liter  of  trichloronitromethane 
(TCNM),  respectively.  Preozonation  increased 
these  values  to  about  2  and  6  microgram/liter, 
respectively.  Chloroform  formation  was  reduced 
by  preozonation,  from  24  to  15  and  from  50  to  30 
microgram/liter,  respectively.  In  all  experiments, 
TCNM  formation  was  <20%  of  chloroform  for- 
mation. Activated  carbon  treatment  eliminated 
most  of  the  TCNM  but  not  the  chloroform.  The 
addition  of  0.1  mg/liter  of  nitrilotriacetic  acid 
(NTA)  to  the  lake  water  had  a  barely  detectable 
effect  on  TCNM  formation.  Iminodiacetic  acid,  a 
possible  byproduct  of  ozonolysis  of  NTA,  had  a 
larger  effect  on  the  formation  of  TCNM  than 
NTA  itself.  However,  it  was  not  expected  to  accu- 
mulate as  a  precursor  substance  under  normal 
treatment  conditions  of  non-enhanced  ozone  de- 
composition. Triethanolamine  produced  50  times 
the  TCNM  than  did  NTA.  (Cassar-PTT) 
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W88-07542 


SOME  INTERMEDIATES  IN  THE  WET  AIR 
OXIDATION  OF  PHENANTHRENE  AD- 
SORBED ON  POWDERED  ACTIVATED 
CARBON, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

R.  A.  Larson,  H.  L.  Ju,  V.  L.  Snoeyink,  M.  A. 
Recktenwalt,  and  P.  A.  Dowd. 
Water  Research  WATRAG,  Vol.  22,  No.  3,  p  337- 
342,  March  1988.  2  fig,  2  tab,  13  ref.  EPA  Cooper- 
ative Agreement  No.  CR806819. 

Descriptors:  *Waste  treatment,  *Water  treatment, 
♦Activated  carbon,  *Sludge  disposal,  "Oxidation, 
♦Aromatic  compounds,  ♦Phenanthrene,  Wet  air 
oxidation,  Toxicity,  Chemical  degradation,  Degra- 
dation. 

Phenanthrene,  a  tricyclic  aromatic  hydrocarbon, 
was  rapidly  destroyed  when  sorbed  onto  Nuchar 
SA  powdered  activated  carbon  and  subjected  to 
conditions  typical  of  wet  air  regeneration.  Hydro- 
darco  H  carbon  was  less  efficient.  The  15  interme- 
diate degradation  products  included  phenol,  benzo- 
ic acid,  o-hydroxybenzaldehyde,  salicylic  acid, 
phthalic  acid,  phthalide,  2-hydroxy-2'-carboxybi- 
phenyl,  2-(2-formylphenyl)  benzoic  acid,  2,2'-di- 
phenic  acid,  1,2-naphthoic  anhydride,  3,4-benzo- 
coumarin,  fluorenone,  anthroquinone,  phenanth- 
renequinone,  and  dialdehyde.  Degradation  ap- 
peared to  involve  very  reactive  and  unselective 
oxidants,  such  as  the  hydroxyl  radical,  on  the 
activated  carbon  surface.  Toxicity  of  the  degrada- 
tion mixture  to  yeast  was  noticeable  in  the  early 
stages  of  wet  air  regeneration,  but  decreased  in 
later  stages.  Similar  extracts  of  phenanthrene- 
loaded  and  wet  air  regenerated  carbon  were  not 
mutagenic  in  the  Ames  test.  It  was  concluded  that 
the  wet  air  regeneration  method  effectively  de- 
stroyed phenanthrene  (and  by  inference,  other  ad- 
sorbed aromatic  compounds).  However,  possible 
generation  of  harmful  intermediate  products  must 
be  considered.  (Cassar-PTT) 
W88-07545 


EFFECTS  OF  BROMIDE  CONCENTRATION 
ON  THE  PRODUCTION  OF  CHLOROPICRIN 
DURING  CHLORINATION  OF  SURFACE 
WATERS.  FORMATION  OF  BROMINATED 
TRIHALONITROMETHANES  (INFLUENCE 
DE  LA  CONCENTRATION  EN  BROMURES 
SUR  LA  FORMATION  DE  CHLOROPICRINE 
LORS  DE  LA  CHLORATION  DES  EAUX.  MISE 
EN  EVIDENCE  DE  TRIHALONITROMETH- 
ANES BROMES), 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

H.  Thibaud,  J.  de  Laat,  and  M.  Dore. 
Water  Research  WATRAG,  Vol.  22,  No.  3,  p  381- 
390,  March  1988.  11  fig,  4  tab,  18  ref. 

Descriptors:  "Water  treatment,  ♦Bromides,  ♦Triha- 
lonitromethane,  ♦Chlorination,  ♦Disinfection, 
Chloropicrin,  Organic  compounds,  Oxidation, 
Humic  acids,  Phenols,  Nitrophenols,  Organic 
matter. 

The  following  were  chlorinated  in  the  presence  of 
varied  amounts  of  bromide:  solutions  of  standard 
compounds  (nitromethane,  nitrophenols),  solutions 
of  isolated  aquatic  humic  substances  (fulvic  acids), 
raw  surface  waters,  and  dissolved  organic  matter 
from  surface  waters.  Increasing  bromide  concen- 
trations led  to  a  decrease  in  the  production  of 
chloropicrin  (trichloronitromethane)  and  an  in- 
crease in  the  production  of  other  chlorinated  com- 
pounds (dichlorobromonitromethane,  dibromoch- 
loronitromethane,  and  tribromonitromethane).  The 
amount  of  tribromonitromethane  formed  was 
greater  at  higher  bromide  concentrations.  During 
chlorination  of  raw  surface  waters  and  fulvic  acids, 
from  0.1  to  1.5  microgram  of  chloropicrin/mg 
dissolved  organic  carbon  was  formed.  More  than 
90%  of  the  chloropicrin  formed  during  surface 
water  chlorination  was  produced  from  the  organic 
precursors  in  the  >500  AMW  range.  However, 
under  the  analytical  conditions  of  the  study,  the 
brominated  trihalonitromethanes  were  not  detect- 
ed in  chlorinated  surface  waters  and  in  chlorinated 
solutions  of  fulvic  acids.  (Cassar-PTT) 


W88-07551 


SYNTHESES  AND  APPLICATION  OF  ANION- 
IC POLYELECTROLYTES  IN  WATER  AND 
WASTEWATER  TREATMENT, 

Central  Power  Research  Inst.,  Bangalore  (India). 

G.  U.  Bhaskar,  and  S.  K.  Gupta. 

Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 

No.  3/4,  p  251-260,  October  1987.  6  fig,  2  tab,  11 

ref. 

Descriptors:  "Water  treatment,  *Wastewater  treat- 
ment, "Anionic  polyelectrolytes,  ♦Flocculation, 
♦Polymers,  Monomers,  Organic  compounds,  Hy- 
drogen ion  concentration,  Chemical  oxygen 
demand,  Coliforms,  Performance  evaluation,  Bac- 
teria. 

Five  anionic  polyelectrolytes  were  prepared  with 
different  molar  ratios  of  acrylamide  and  acrylic 
acid  monomers  and  investigated  for  application  in 
water  and  wastewater  treatment  as  coagulant  aids. 
The  optimum  flocculation  conditions  were  found 
to  depend  on  the  polyelectrolyte  and  characteris- 
tics of  the  sample.  The  optimum  time  for  flash 
mixing  for  alum  and  for  polyelectrolytes  was  1  to  2 
min.  The  optimum  flocculation  time  was  10  to  25 
min  and  optimum  flocculation  intensity  varied  be- 
tween 20  to  30  rpm.  The  pH  was  found  to  be 
inversely  proportional  to  flocculation  efficiency. 
The  COD  removal  and  coliform  bacteria  removal 
were  65  and  98%,  respectively.  (Author's  abstract) 
W88-07602 


INVESTIGATION  OF  THE  PRODUCTION  OF 
LIPOPHILIC      VOLATILE      ORGANOHALO- 
GENS  DURING  THE  LABORATORY  CHLOR- 
INATION    OF     NONPOLLUTED     SURFACE 
WATER  SAMPLES  IN  YUGOSLAVIA, 
Institut    Rudjer    Boskovic,    Zagreb   (Yugoslavia). 
Center  for  Marine  Research. 
M.  Picer,  V.  Hocenski,  and  N.  Picer. 
Water,  Air,  and  Soil  Pollution  WAPLAC,  Vol.  35, 
No.  3/4,  p  411-421,  October  1987.  4  fig,  3  tab,  21 
ref. 

Descriptors:  ♦Chlorination,  ♦Water  treatment, 
♦Surface  water,  ♦Halogenated  hydrocarbons,  *Or- 
ganohalogens,  ♦Water  analysis,  Pollutant  identifi- 
cation, Trihalomethanes,  Chlorinated  hydrocar- 
bons, Organic  carbon,  Organic  matter,  Humic 
acids. 

Water  chlorination  leads  to  the  generation  of  vari- 
ous halogenated  products  of  natural  and  waste 
water  organic  matter.  In  natural  surface  water 
humic  matter  usually  constitutes  the  greatest  part 
of  the  total  organic  matter.  However,  in  river 
water  polluted  with  various  organic  wastes,  other 
organic  matter  is  also  present  in  significant  concen- 
trations. The  relationship  between  the  concentra- 
tions of  organic  matter  in  relatively  nonpolluted 
lake  and  river  waters  in  Yugoslavia  and  the  pro- 
duction of  the  lipophilic  volatile  organohalogen 
materials  during  the  process  of  their  chlorination  is 
described.  The  production  of  the  halomethanes 
and  other  ECD  response  materials  during  the 
chlorination  of  water  samples  in  laboratory  condi- 
tions was  compared  with  the  concentrations  of 
organic  materials  in  water  samples.  From  the  linear 
correlation  coefficients  obtained,  the  possibility  of 
predicting  amounts  of  organohalides  generated 
during  the  chlorination  process  by  using  several 
very  simple  methods  for  the  estimation  of  organic 
materials  estimation  in  the  investigated  water  sam- 
ples is  discussed.  (Author's  abstract) 
W88-07606 


WATER  METER  TESTING  TO  RAISE  REVE- 
NUES: AN  ABSOLUTE  NECESSITY  IN  A  DIF- 
FICULT ECONOMY, 

The  Ford  Meter  Box  Company,  Wabash,  Indiana. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-07651 


CUSTOMER  SERVICE  SURVEY, 

Little  Rock  Municipal  Water  Works,  AR. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-07653 


EFFECT  OF  COMPLEXATION  ON  THE  AD- 
SORPTION OF  CADMIUM  BY  ACTIVATED 
CARBON, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-07655 

EVALUATION  OF  GAS  SUPERSATURATION 
TREATMENT  EQUIPMENT  AT  FISH  HATCH- 
ERIES IN  MICHIGAN  AND  WISCONSIN, 

U.S.  Fish  and  Wildlife  Service,  National  Fisheries 

Research   Center,   P.O.    Box   818,   LaCrosse,   WI 

54602,  USA. 

L.  L.  Marking. 

Progressive  Fish-Culturist  PFCUAY,  Vol.  49,  No. 

3,  p  208-212,  July,  1987.  2  fig,  1  tab,  6  ref. 

Descriptors:  ♦Fish  hatcheries,  "Michigan,  ♦Wis- 
consin, "Supersaturation,  "Oxygenation,  Toxicity, 
Mortality,  Fish,  Trout,  Performance  evaluation, 
Fish  diseases,  Animal  diseases,  Aeration,  Oxygen, 
Dissolved  oxygen,  Cost  analysis,  Nitrogen,  Tech- 
nology. 

Fish  hatcheries  operated  in  Michigan  and  Wiscon- 
sin have  reported  severe  mortalities  of  lake  trout 
(Salvelinus  namaycush)  in  recent  years,  largely 
from  gas  bubble  disease.  Until  1985,  the  systems 
most  commonly  used  to  alleviate  this  condition 
were  packed  column  aeration  units  and  vacuum 
degassers.  Sensitive  species  require  water  that  is 
both  free  of  gas  supersaturation  and  has  high  dis- 
solved oxygen.  Packed  column  aeration  decreases 
supersaturation  to  about  104%  and  simultaneously 
increases  dissolved  oxygen  in  the  treated  water. 
Vacuum  degassers  can  decrease  supersaturation  to 
less  than  100%,  but  the  negative  pressure  applied 
in  this  process  also  reduces  the  dissolved  oxygen. 
Oxygen  injection  systems  effectively  decrease  ni- 
trogen and  total  gas  pressure  to  less  than  100%  and 
increase  oxygen  to  saturation  or  even  higher  de- 
sired concentrations.  Oxygen  generators  are  cost- 
effective  because  operating  expenses  are  largely  or 
completely  offset  by  the  improved  production  and 
vigor  of  the  fish  produced.  Although  not  all  the 
details  of  oxygen  generation  systems  have  been 
published,  the  technology  is  at  hand  and  commer- 
cial units  are  available.  It  is  concluded  that  oxygen 
injection  systems  should  be  considered  if  gas  super- 
saturation  is  a  problem  or  if  increased  production  is 
a  goal.  (Author's  abstract) 
W88-07663 


EFFICACY  OF  ULTRAVIOLET  WATER 
TREATMENT  AT  THE  GREEN  LAKE,  MAINE, 
NATIONAL  FISH  HATCHERY, 

Leadville  National  Fish  Hatchery,  2842  County 

Road  300,  Leadville,  CO  81638,  USA. 

V.  K.  Cross,  and  L.  Peterson. 

Progressive  Fish-Culturist  PFCUAY,  Vol.  49,  No. 

3,  p  233-235,  July,  1987.  10  ref. 

Descriptors:  "Ultraviolet  radiation,  "Fish  hatcher- 
ies, "Green  Lake,  Maine,  "Disinfection,  "Water 
treatment,  "Design  criteria,  "Performance  evalua- 
tion, Radiation,  Filtration,  Fish  diseases,  Animal 
diseases,  Bacteria,  Pathogenic  bacteria,  Bacterial 
analysis,  Water  treatment  facilities,  Pipelines,  Aer- 
omonas. 

The  water  treatment  system  of  the  Green  Lake 
National  Fish  Hatchery  in  Ellsworth,  Maine  was 
evaluated  for  its  efficacy  in  reducing  bacteria 
during  the  period  September,  1980  to  September, 
1981.  The  system  consists  of  20-  micron  filtration 
followed  by  ultraviolet  irradiation  averaging 
28,400  microW/s/sq  cm.  Weekly  500-ml  grab  sam- 
ples of  water  were  taken  for  quantification  of 
bacteria  before  and  after  treatment.  Bacterial 
counts  in  untreated  supply  water  averaged  6,165/ 
100  ml,  while  counts  in  treated  water  averaged 
44.8/100  ml,  a  99.3%  reduction.  It  is  suggested 
that,  in  designing  future  facilities,  the  disinfection 
units  should  be  as  close  to  the  rearing  facility  as 
possible  to  eliminate  the  possibility  of  recontamina- 
tion.  Water  supply  pipelines  should  be  designed  to 
keep  dead  areas  to  a  minimum,  and  a  method 
should  be  provided  to  disinfect  all  pipelines. 
(Doria-PTT) 
W88-07664 
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BACTERIOLOGICAL  QUALITY  OF  TRADI- 
TIONAL WATER  SOURCES  IN  NORTH-EAST- 
ERN IMO  STATE,  NIGERIA, 

London  School  of  Hygiene  and  Tropical  Medicine 

(England).  Dept.  of  Tropical  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07667 


RETROFITS/MANAGEMENT  MEET  TOUGH 
WATER  QUALITY  CONSTRAINTS, 

R.  C.  Rittenhouse. 

Power  Engineering  POENDL,  Vol.  91,  No.  11,  p 

24-26,  November,  1987.  3  ref. 

Descriptors:  'Industrial  water,  'Wastewater  treat- 
ment, *Water  treatment,  *Boiler  water,  *Data 
processing,  'Computer  programs,  Water  manage- 
ment, Water  quality,  Automation,  Powerplants, 
Legal  aspects,  Permits,  Regulations,  Runoff,  Floc- 
culation,  Sludge  thickening,  Sludge  drying. 

Because  water  management  has  an  important  influ- 
ence on  power  plant  operating  reliability  and  effi- 
ciency, there  has  been  a  growing  trend  toward 
upgrading  water  handling  and  treatment  systems. 
Some  facets  of  the  overall  scheme  of  improve- 
ments are  reviewed.  The  latest  computer  programs 
may  contribute  the  most  to  the  upgrading  and  fine- 
tuning  of  operating  systems.  The  program  known 
as  WATERMAN,  containing  technical  and  eco- 
nomic data  bases,  is  discussed.  The  program,  a 
template  that  fits  over  Framework  II,  allows  the 
user  to  prepare  a  water  balance  for  a  plant  without 
having  to  understand  Framework  II  or  a  spread- 
sheet. Other  topics  covered  include  different 
power  plant  concerns  in  different  regions  of  the 
country,  the  problem  of  flooded  underground  coal 
yard  reclaim  hoppers,  and  steps  taken  to  control 
coal  pile  runoff  at  Griffiss  Air  Force  Base's  central 
heating  plant.  It  is  concluded  that,  whether  an- 
swers are  found  via  computer  application  or  by 
routine  mechanical  means,  water  system  upgrades 
can  contribute  substantially  to  a  longer,  more  pro- 
ductive life  for  large  and  small  power  plants. 
(Doria-PTT) 
W88-07676 


SUSPENDED  SOLIDS  CARRY-OVER  CON- 
TROL IN  BOTTOM  ASH  DEWATERING  BINS, 

Public  Service  Co.  of  New  Mexico,  Albuquerque. 
M.  DeField,  and  B.  Thompson. 
Power  Engineering  POENDL,  Vol.  91,  No.  11,  p 
36-39,  November,  1987.  2  fig,  5  tab. 

Descriptors:  'Flocculation,  'Water  treatment, 
'Suspended  solids,  'Wastewater  treatment,  'Water 
reuse,  'Industrial  water,  'Dewatering,  'Power- 
plants,  'Cost  analysis,  Settling  tanks,  Sedimenta- 
tion, Scaling,  Calcium  carbonate,  Sludge,  Econom- 
ic aspects,  Costs. 

A  fiocculant  program  is  discussed  that  cut  costs 
and  eliminated  solids  from  power  plant  recirculat- 
ing water  after  system  modifications  for  zero  dis- 
charge. As  part  of  the  redesign  process  for  the  San 
Juan  Generating  Station,  bottom  ash  system  blow- 
down  was  eliminated,  increasing  total  dissolved 
and  suspended  solids  levels  in  the  recirculating  ash 
water  loops.  Also,  effluent  from  ash  loadout  areas 
with  cleanup  sumps,  previously  routed  to 
wastewater  treatment  ponds,  was  being  returned  to 
the  bottom  ash  handling  system.  Polymer  feed 
systems  were  installed  to  deal  with  the  resulting 
problems.  Topics  discussed  include  ash  settling, 
problem  definition,  suspended  solids  control,  scale 
control,  and  program  economics.  Cost  savings  are 
due  mainly  to  the  dewatering  bin  cleanings,  ash 
loading  area  cleanup  sump  return  credit,  and  high- 
pressure  ash  pump  repairs.  The  annual  savings  at 
the  station  at  all  four  units  resulting  from  imple- 
mentation of  the  bottom  ash  treatment  programs 
exceeds  $1.4  million.  The  savings  gained  in  reduc- 
ing suspended  solids  carry-over  has  more  than 
justified  the  costs,  enhancing  power  plant  oper- 
ations as  well  as  the  zero  discharge  plan.  (Doria- 
PTT) 
W88-07677 


PORTABLE  WATER   PRETREATMENT  CUTS 
DEMINERALIZER  LOADING, 


Public    Service   Co.   of  Indiana,    Inc.,   Plainfield. 
S.  Glover. 

Power  Engineering  POENDL,  Vol.  92,  No.   1,  p 
31-33,  January,  1988.  1  fig,  3  tab. 

Descriptors:  'Water  treatment,  'Demineralization, 
•Well  water,  'Dialysis,  'Pretreatment  of  water, 
'Powerplants,  Performance  evaluation,  Membrane 
processes,  Water  analysis,  Costs,  Acidity,  Technol- 
ogy- 
System  characteristics  and  performance  data  are 
reported  evaluated  for  two  portable,  200-gpm  elec- 
trodialysis  reversal  (EDR)  systems  that  provide 
pretreatment  of  water  drawn  from  deep  wells  for 
Public  Service  Indiana's  Gibson  station.  Each 
system  is  housed  in  a  trailer  and  contains  the 
standard  components  of  the  Ionics  Aquamite  XX 
system,  including  a  feed  tank,  two  multimedia  sand 
filters,  and  a  product  surge  tank.  System  operation 
is  described.  Performance  data  are  presented, 
showing  a  comparison  between  typical  well-water 
feed,  EDR  product  water,  and  the  EDR  concen- 
trated brine  stream,  with  percentage  reductions  for 
each  of  the  species  listed.  The  reduction  in  loading 
on  plant  demineralizers  has  increased  deminera- 
lizer  throughout  by  about  400%,  and  permits  main- 
tenance that  was  impossible  or  extremely  expen- 
sive. Use  of  the  system  costs  little  more  than  what 
was  previously  spent  to  produce  demineralized 
water.  The  system  does  not  appear  to  be  adversely 
affected  by  high-barium  waters  and  can  take  an 
occasional  manganese  excursion  without  irrepara- 
ble damage.  It  is  concluded  that  the  use  of  the 
portable  EDR  system  appears  to  be  an  economical 
short-term  solution  to  the  strain  imposed  on  demin- 
eralizer  capacity  by  deteriorating  well-water  qual- 
ity. (Doria-PTT) 
W88-07678 


WATER  DISTRIBUTION  SYSTEM  INFRA- 
STRUCTURE  STUDY,    CITY    OF   NORWICH, 

N.Y., 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  R.  Jackson,  and  E.  E.  Seay. 

Publication    No.    79.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  July  1983. 

101  p,  17  tab,  1  plate. 

Descriptors:  'Water  supply,  'Water  distribution, 
'Norwich,  'New  York,  'Pipelines,  'Hydraulic 
models,  'Water  conveyance,  'Pumps,  Hydraulic 
structures,  Economic  aspects,  Leakage,  Water  use, 
Water  loss. 

A  study  has  been  made  to  assess  the  physical  and 
operational  capabilities  of  the  water  distribution 
system  of  the  City  of  Norwich,  NY.  Needs  for 
repair  and  rehabilitation  of  the  system  were  consid- 
ered. The  study  includes  development  of  a  hydrau- 
lic model  for  analysis  of  the  distribution  system, 
and  interpretation  of  computations  made  with  the 
model  to  locate  areas  where  possible  problems 
exist.  A  general  financial  analysis  was  made  to 
determine  whether  the  utility  is  currently  in  a 
position  to  fund  needed  improvements.  Also,  the 
water  use  rate  structure  was  evaluated.  The  fol- 
lowing problems  have  been  identified:  (1)  The 
Tillman  Ave.  and  Rexford  St.  pumps  do  not  pro- 
vide as  much  head  increase  as  they  should;  (2)  The 
pipes  in  most  of  the  distribution  system  have  very 
low  capacity,  in  many  cases  as  little  as  25%  of  the 
capacity  they  should  have;  (3)  There  are  a  number 
of  dead  end  mains  in  the  system;  (4)  The  system 
may  not  be  capable  of  providing  needed  fire  flows 
as  computed  by  the  Insurance  Services  Office;  (5) 
The  amount  of  unaccounted-for  water  is  in  excess 
of  50%  which  is  extremely  high;  (6)  There  may  be 
a  problem  of  excessive  pressures  in  Pressure  Dis- 
trict No.  3  at  the  east  end  of  the  Sunset  Drive;  and 
(7)  There  is  a  need  to  keep  main  break  records. 
Some  of  the  recommendations  made  were:  (1)  The 
Board  should  work  with  pump  manufacturers  to 
determine  whether  there  is  a  simple  and  easily 
remedied  reason  why  the  Rexford  St.  and  Tillman 
Ave.  pumps  do  not  provide  as  much  head  increase 
as  they  should;  (2)  The  Board  should  continue  and 
expand  the  leak  detection,  and  meter  replacement 
programs.  All  uses  should  be  metered  and  detector 
check  valves  should  be  installed  on  dedicated  fire 
service  lines;  (3)  Eight  sections  of  existing  pipe 


should  be  investigated  in  detail  to  determine 
whether  discrepancies  between  observed  and  com- 
puted pressures  are  due  to  leakage,  unauthorized 
use,  or  severe  loss  of  capacity;  (4)  More  intensive 
use  of  data  processing  services  may  aid  in  solving 
certain  problems,  particularly  unaccounted  for 
water;  (5)  The  rate  structure  should  be  evaluated 
and  a  cost  of  service  study  made;  and  (6)  Main 
break  records  should  be  kept  and  analyzed.  (Lantz- 
PTT) 
W88-07729 


COMPARISON  OF  DISSOLVED  AND  LEACH- 
ABLE  TRACE  METALS  IN  LOS  ALAMOS 
DRINKING  WATER  SUPPLY  AND  DISTRIBU- 
TION SYSTEM  SPECIMENS, 

Los  Alamos  National  Lab.,  NM. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07747 


COMPARISON  OF  HIGH  MOLECULAR 
WEIGHT  ORGANIC  COMPOUNDS  ISOLATED 
FROM  DRINKING  WATER  IN  FIVE  CITIES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07792 


USE  OF  GEL  PERMEATION  CHROMATOG- 
RAPHY TO  STUDY  WATER  TREATMENT 
PROCESSES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78230,  Le  Pecq,  France. 
A.  Bruchet,  Y.  Tsutsumi,  J.  P.  Duguet,  and  J. 
Mallevialle. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  381-399,  13  fig,  1  tab,  29 
ref. 

Descriptors:  'Water  treatment,  'Water  quality 
control,  'Chromatography,  'Gel  permeation  chro- 
matography, 'Water  analysis,  Vigneux,  France, 
Volatile  compounds,  Organic  compounds,  Case 
studies,  Monitoring,  Humic  matter,  Organic 
carbon. 

The  efficiency  of  a  water  treatment  process  is  often 
evaluated  by  using  nonspecific  and  specific  param- 
eters. Most  of  the  time,  specific  determinations 
involve  extraction  techniques  followed  by  gas 
chromatography  (GC)  or  high-performance  liquid 
chromatography.  Consequently,  determinations 
are  limited  to  the  study  of  volatile  and  semivolatile 
organics.  Presented  here  is  a  gel  permeation  tech- 
nique used  to  study  higher  molecular  weight  or 
more  polar  compounds.  The  gel  permeation  chro- 
matography (GPC)  and  pyrolysis  GC-mass  spec- 
trometry were  used  in  a  pilot  study  at  Vigneux, 
south  of  Paris,  to  determine  the  efficiency  of  the 
combination  of  ozone  and  granular  activated 
carbon  unit  processes.  The  use  of  GPC  in  combina- 
tion with  pyrolysis  GC-MS  has  proven  to  be  a 
very  powerful  tool  to  evaluate  the  efficiency  of 
water  treatment  processes.  The  measurement  of 
nonspecific  parameters  after  separation  by  Sepha- 
dex  GPC  allows  mass  balances  to  be  determined 
and  allows  insight  into  the  structures  of  the  back- 
ground organic  matrix  as  well  as  the  effects  of 
water  treatment  unit  processes  on  the  matrix. 
Beyond  demonstrating  the  potential  of  the  tech- 
nique, several  specific  conclusions  can  be  drawn 
with  respect  to  the  Vigneux  pilot  plant:  (1)  Only 
15%  of  the  total  organic  carbon  (TOC)  in  sand- 
filtered  water  is  due  to  compounds  having  MWs  > 
5000;  (2)  Humic  material  does  not  appear  to  be  a 
prominent  component  of  this  HMW  fraction.  The 
principal  components  appear  to  be  proteins  and 
sugars,  particularly  N-acetylamino  sugars,  which 
probably  originate  from  the  degradation  of  micro- 
bial cell  walls;  (3)  These  proteins  and  amino  sugars 
are  practically  unaffected  by  the  ozonation  proc- 
ess; (4)  Humic  substances  dominate  the  intermedi- 
ate MW  (1000-5000)  range,  which  represents  29% 
of  the  TOC  and  thus  contributes  substantially  to 
the  carbon  balance;  and  (5)  Polymerization  may 
occur  during  ozonation,  as  suggested  by  the  in- 
crease in  the  TOC  of  the  intermediate  MW  frac- 
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tion  and  the  increase  in  the  phenolic  compounds 
found    in    this    fraction.    (See    also    W88-07783) 
(Lantz-PTT) 
W88-07801 


CONCENTRATION,  FRACTIONATION,  AND 
CHARACTERIZATION  OF  ORGANIC  MUTA- 
GENS IN  DRINKING  WATER, 

National  Inst,  of  Public  Health  and  Environmental 
Hygiene,  Leidschendam,  The  Netherlands. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07812 


MUTAGENIC  ACTIVITY  OF  VARIOUS 
DRINKING  WATER  TREATMENT  LINES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78239,  Le  Pecq,  France. 
L.  Cognet,  J.  P.  Duguet,  Y.  Courtois,  J.  P.  Bordet, 
and  J.  Mallevialle. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  627-640,  4  fig,  7  tab,  20 
ref. 

Descriptors:  'Toxicity,  *Water  pollution  effects, 
•Drinking  water,  'Water  treatment,  *Water  analy- 
sis, 'Ozonation,  'Mutagens,  'Chlorination,  Ad- 
sorption, Organic  compounds,  Ames  test,  Micro- 
biological studies,  Statistical  studies,  Filtration,  Ac- 
tivated carbon. 

Mutagenic  activity  in  several  treatment  alterna- 
tives at  a  water  treatment  pilot  plant  was  studied 
for  one  year.  Water  extracts  were  completed  by 
the  adsorption  of  organics  on  macroreticular 
resins.  Mutagenicity  was  determined  by  the  Ames 
Salmonella  microsome  test.  Statistical  analyses  of 
the  data  (Wilcoxon  signed  ranks  test  and  factor 
analysis  of  correspondence)  were  applied  to  under- 
stand the  complexity  and  variations  observed  in 
the  data.  Results  showed  that:  (1)  ozone  decreased 
or  increased  mutagenic  activity  depending  on 
treatment  conditions;  (2)  granular  activated  carbon 
(GAC)  filtration  was  less  efficient  than  ozone;  and 
(3)  GAC  combination  and  disinfection  with  chlo- 
ride dioxide  was  less  mutagenic  than  chlorine  treat- 
ment. (See  also  W88-07783)  (Author's  abstract) 
W88-07813 


USERS  MANUAL  FOR  FLOOD  EVACUATION 
PLANNING  OF  WATER  AND  WASTEWATER 
TREATMENT  PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07849 


INNOVATIVE  APPROACHES  TO  TRANSPOR- 
TATION OF  WATER  BY  TANKER, 

International  Association  of  Independent  Tanker 
Owners  (Intertanko),  Oslo,  Norway. 
T.  A.  Meyer. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  119-135,  1  tab. 

Descriptors:  'Water  transport,  'Water  supply  de- 
velopment, 'Ships,  'Oil  tankers,  'Developing 
countries,  Transportation,  Economic  aspects,  Ice- 
bergs, Water  resources  development,  Oily  water, 
Water  quality,  Water  demand,  Cost  analysis,  Bal- 
last, Icebergs. 

The  possibility  of  supplying  freshwater  by  tankers 
to  developing  countries  is  explored.  Since  many  oil 
tankers  must  take  on  ballast  for  their  return  jour- 
neys, freshwater  may  be  substituted  in  place  of 
seawater  at  no  additional  cost.  Due  to  the  econom- 
ic losses  suffered  by  many  oil  tanker  fleets  in 
recent  years,  the  prospects  for  tanker  availability  in 
the  future  seem  dim.  The  increased  value  of  oil 
since  1973  and  environmental  restrictions  on  bal- 
last water  discharges,  have  led  to  improved  tanker 
cleaning  technologies  and  operations.  Cargo  tanks 
on  the  ballast  legs  should  be  much  cleaner  for  the 
transportation  of  freshwater.  The  infrastructure  for 
the  loading,  discharge  and  delivery  of  freshwater  is 


discussed.  Intertanko  (the  International  Associa- 
tion of  Independent  Tanker  Owners)  has  attempted 
to  survey  available  and  planned  water  port  facili- 
ties around  the  world.  The  properties  of  oil/water 
mixtures  are  discussed  in  terms  of  the  environmen- 
tal effects  of  ballast  discharge.  Processes  for  the 
separation  of  oil/water  mixtures,  health  consider- 
ations, and  water  quality  monitoring  of  imported 
water  are  considered.  The  use  of  exported  water 
for  potable  purposes,  irrigation,  industry,  and  con- 
tingency water  is  discussed.  Tankered  water  sup- 
plies also  provide  for  alternative  sources  of  water 
for  desalination.  The  economics  of  transporting 
water  are  considered.  The  possibility  of  transport- 
ing icebergs  for  freshwater  use  is  discussed.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07858 


MARITIME  TRANSPORTATION  OF  FRESH 
WATER, 

International     Maritime     Organization,     London 
(England). 
J.  W.  Hargreaves. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  136-147,  2  tab,  3  ref. 

Descriptors:  'Water  transport,  'Water  supply  de- 
velopment, 'Ballast,  'Oil  tankers,  'Developing 
countries,  Water  quality,  Economic  aspects,  Mar- 
keting, Cost  analysis,  Transportation,  Ships,  Cap- 
ital costs,  Drinking  water,  Water  use,  Water  re- 
sources development. 

Water  transportation  is  not  a  new  concept;  howev- 
er, there  remains  a  large  potential  which  has  yet  to 
be  utilized.  One  of  the  reasons  for  not  taking  up 
this  option  as  a  method  of  providing  water  is  a 
general  lack  of  understanding  of  the  feasibility  of 
the  method.  The  argument  that  countries  do  not 
wish  to  be  dependent  on  a  foreign  source  is  accept- 
ed, but  in  many  ways  water  is  similar  to  oil  in 
terms  of  economic  dependency.  The  level  of  de- 
pendency of  a  country  on  imported  freshwater  can 
be  minimized  by  good  strategic  planning.  In  this 
context  importation  should  be  seen  as  an  additional 
source  which  can  be  integrated  into  any  overall 
resource  planning  strategy.  Where  a  country's  nat- 
ural water  resources  are  dwindling  through  over- 
use, and  there  are  financial  constraints  which  pre- 
vent massive  expenditure  on  other  methods  of  pro- 
viding water,  importation  has  many  advantages. 
Apart  from  the  financial  advantage  of  not  requir- 
ing large  investment,  importation  is  a  relatively 
simple,  low  technology,  low  labor  intensive  option 
where  the  client  controls  the  quality  and  quantity 
requirements  and  where  the  onus  is  on  the  exporter 
to  meet  those  requirements.  (See  also  W88-07850) 
(Author's  abstract) 
W88-07859 


TRANSPORT  OF  DRINKING  WATER  IN  SEG- 
REGATED BALLAST  TANKS, 

Municipal  Waterworks  of  Rotterdam  (The  Nether- 
lands). 

C.  Wielenga. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  148-159,  1  fig, 
append. 

Descriptors:  'Water  transport,  'Oil  tankers, 
'Drinking  water,  'The  Netherlands,  'Water  treat- 
ment, Water  supply  development,  Ballast,  Water 
costs,  Transportation,  Cost  analysis,  Water  quality, 
Economic  aspects,  Oily  water,  Pricing,  Potable 
water,  Desalination. 

The  port  of  Rotterdam  has  two  types  of  water 
available  for  export  by  tankers  -  potable  drinking 
water  and  lower  quality  freshwater.  Water  can  be 
carried  as  ballast  in  segregated  ballast  tanks  or  in 
cargo  tanks.  An  example  of  the  costs  of  carrying 
drinking  water  in  the  segregated  ballast  tanks  of 
crude  oil  tankers  is  given.  The  entire  process  from 
the  purchase  of  the  drinking  water  to  the  final 
consumer  consists  of  the  following  steps:  purchase 
of  water,  loading  (shifting,  storage,  pumping, 
delay),    transport,     unloading    (shifting,    storage, 


pumping,  delay),  post-treatment,  and  distribution. 
The  final  costs  of  drinking  water  carried  in  cargo 
tanks  are  valued  at  U.  S.  $2.50  to  $3.00/cu  m.  In 
comparison,  the  costs  of  drinking  water  carried  by 
shuttle  (tankers  used  for  water  transport  only)  and 
those  of  desalinated  water  are  valued  at  $8.00  to 
$8.50/cu  m  and  $4.50  to  $8.00/cu  m,  respectively. 
(See  also  W88-07850)  (Geiger-PTT) 
W88-07860 


OVERVIEW  OF  WATER  REUSE  FOR  DEVEL- 
OPING COUNTRIES, 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-07861 


WASTE-WATER  REUSE  AND  ITS  APPLICA- 
TIONS IN  WESTERN  ASIA, 

Economic  and  Social  Commission  for  Western 
Asia  (ESCWA),  Baghdad  (Iraq).  Natural  Re- 
sources, Science  and  Technology  Div.,  Water  Re- 
sources Section. 

For  primary  bibliographic  entry  see  Field  3C. 
W88-07862 


ANTIGUA  (EXPERIENCES  WITH  TRANSPOR- 
TATION OF  WATER  BY  TANKER), 

Antigua  Public  Utilities  Authority  (APUA),   St. 
John's  (Antigua). 
S.  A.  Blackman. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  441-444. 

Descriptors:  'Water  transport,  'Antigua,  'Devel- 
oping countries,  'Water  supply  development, 
'Water  storage,  Storage  tanks,  Water  quality, 
Ships,  Water  tanks,  Water  shortage. 

The  water  resources  of  Antigua  are  limited  by  its 
small  size,  topography,  geological  formation,  natu- 
ral salinity  of  some  of  the  geological  strata,  and  the 
variability  of  the  rainfall  pattern  across  the  island. 
After  the  drought  of  1984,  the  government  of 
Antigua  sought  international  assistance  to  cope 
with  the  water  shortage.  Four  donor  agencies 
agreed  to  ship  water  on  barges  to  the  island.  Facili- 
ties for  receiving  barged  water  included  the 
Crabbs  Peninsula,  the  High  Point  Dock,  the  Saint 
John's  Deep  Water  Harbor  and  the  main  beach 
hotels.  A  storage  tank  at  a  former  desalination 
plant  was  used  to  hold  water  at  the  Crabbs  Penin- 
sula site.  Water  at  the  High  Point  Dock  was 
pumped  into  a  small  section  of  the  total  distribu- 
tion system.  At  the  Deep  Water  Harbor,  water  was 
pumped  directly  into  the  distribution  system 
through  existing  four  and  six-inch  pipelines.  Sever- 
al hotels  made  private  arrangements  for  the  barg- 
ing of  water  to  their  facilities.  The  Antigua  Public 
Utilities  Authority  (APUA)  obtained  the  services 
of  two  private  organizations  to  execute  the  re- 
quired barging  exercises.  Before  each  shipment  of 
water  was  received,  APUA  personnel  tested  it  for 
color,  pH,  and  chlorine  residual.  Communication 
between  ship  and  shore  was  essential  between  the 
pumping  and  receiving  stations.  Clear  channel  and 
mooring  markings  were  also  very  helpful  during 
the  barging  exercises.  Agreement  on  a  standard- 
ized procedure  for  use  in  measuring  the  quantity  of 
water  delivered  was  absolutely  necessary.  AUPA 
experience  with  barging  indicates  that  it  is  a  viable 
alternative  that  rivals  other  non-conventional 
water  resources  options  in  cost  and  flexibility.  (See 
also  W88-07850)  (Geiger-PTT) 
W88-07887 


DOMINICA:  CARIBBEAN  EXPERIENCES 
WITH  TRANSPORTING  WATER  BY  TANKER, 

Central  Water  Authority,  Dominica  (W.I.). 
S.  C.  De  Haan. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  445-450,  1  fig. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


Descriptors:  'Water  transport,  'Tankers,  'Domini- 
ca, 'Water  supply  developmnet,  'Drinking  water, 
Water  costs,  Project  planning,  Developing  coun- 
tries, Potable  water,  Feasibility  studies. 

The  island  of  Dominica  in  the  Caribbean  has 
become  a  source  of  water  for  export  by  tankers  or 
barges  since  a  facility  for  this  purpose  was  recently 
constructed  on  the  island.  During  the  wet  season 
the  island  receives  rainfall  almost  every  day.  Even 
during  the  dry  season  it  rains  regularly,  giving  the 
island  a  surplus  of  freshwater.  Several  deep  water 
areas  exist  around  the  island  making  it  possible  for 
vessels  to  berth  near  the  shore.  This  decreased  the 
cost  of  pumping  water  onto  vessels  as  shorter 
pipelines  are  required.  The  drinking  water  supply 
of  Roseau  and  surrounding  areas  provide  most  of 
the  water  for  export.  The  system  operates  by  grav- 
ity but  several  variables  affect  the  cost  of  water 
transport  by  tankers.  The  most  critical  of  these  are: 
distance  between  loading  port  and  discharge  port; 
controlling  water  depth  and  mode  of  transport 
used;  matching  volumes  and  tankerage  for  full 
equipment  utilization;  and  timing  and  duration  of 
the  project.  The  feasibility  of  using  the  Padu  elec- 
tric power  station  in  the  Roseau  Valley  for  export- 
ing water  should  be  examined.  (See  also  W88- 
07850)  (Geiger-PTT) 
W88-07888 


MEDITERANEAN  AREA:  EXPERIENCES 
WITH  SHIPPING  FRESH  WATER, 

Societe  du  Canal  de  Provence  (France). 
F.  Bonifacio. 

IN:  Non-Conventional  Water  Resources  Use  in 
Developing  Countries.  Proceedings  of  the  Interre- 
gional Seminar,  Willemstad,  Curacao,  Netherlands 
Antilles,  April  22-28,  1985.  p  451-454. 

Descriptors:  'Water  transport,  'France,  'Mediter- 
ranean countries,  'Drinking  water,  'Water  supply 
development,  Potable  water,  Evaluation,  Feasibili- 
ty studies,  Water  quality,  Tankers,  Oily  water, 
Water  costs,  Water  demand.  Ballast. 

The  experience  acquired  by  the  Port  of  Marseilles 
Authority  (PMA)  and  the  Canal  of  Provence  Au- 
thority (CPA)  of  France  in  shipping  freshwater 
throughout  the  Mediterranean  is  discussed.  Water 
exporting  operations  took  place  in  1983  when 
1,300,000  cu  m  of  freshwater  were  shipped  by 
tanker  out  of  Marseilles  harbor  to  Tarragona  in 
Spain  for  the  EMPETROL  Refinery.  The  PMA 
and  the  CPA  could  guarantee  regular  supplies  of 
water  from  the  French  Alps.  EMPETROL,  for  its 
part,  supplied  a  shuttle  vessel,  a  tanker  of  92,790 
dwt.  The  quality  of  the  water  did  not  vary  during 
transport  and  when  mixed  with  local  water  provid- 
ed a  better  average  mix.  Such  shipped  supplies 
could  become  viable  supplements  to  countries  that 
have  water  shortages.  Water  transport  can  be  used 
as  an  additional  source  of  supply  for  countries  that 
rely  on  desalination  for  freshwater.  Imported 
water  could  be  used  during  times  of  desalination 
plant  shutdowns  due  to  failure  of  equipment  or 
routine  maintenance.  The  PMA  and  the  CPA  are 
prepared  to  assist  countries  in  finding  solutions  to 
their  water  supply  problems.  (See  also  W88-07850) 
(Geiger-PTT) 
W88-07889 


FACTORS  PREDISPOSING  TO  LEGIONELLA 
PNEUMOPHILA  COLONIZATION  IN  RESI- 
DENTIAL WATER  SYSTEMS, 

Veterans    Administration    Medical    Center,    Pitts- 
burgh, PA.  Special  Pathogens  Section. 
T.  C.  Lee,  J.  E.  Stout,  and  V.  L.  Yu. 
Archives    of   Environmental    Health    AEHLAV, 
Vol.  43,  No.  1,  p  59-62,  January/February  1988.  1 
tab,  10  ref. 

Descriptors:  'Microorganisms,  'Microbiological 
studies,  'Public  health,  'Bacterial  analysis,  'Im- 
paired water  quality,  'Domestic  water,  'Potable 
water,  'Water  management,  'Metropolitan  water 
management,  'Temperature  effects,  Legionella 
pneumophila  colonization,  Residential  water  sys- 
tems, Pennsylvania,  Urban  areas,  Suburban  areas, 
Legionnaire's  disease. 

Fifty-five  homes  in  the  Pittsburgh  area  were  sur- 
veyed for  the  presence  of  Legionella  pneumophila 


colonization.  Hot  water  tanks,  faucets,  and  shower- 
heads  were  sampled.  Six  homes  yielded  L.  pneu- 
mophila within  the  water  distribution  system. 
Lower  water  temperatures  (<  48.8  C)  within  the 
hot  water  system  were  significantly  associated 
with  the  presence  of  L.  pneumophila  colonization. 
A  similar  association  was  found  for  electric  heat- 
ers; however,  this  association  may  be  an  indirect 
one.  Water  temperatures  in  electrically  heated 
tanks  were  significantly  lower  than  in  gas-heated 
tanks.  City  residents  were  also  more  likely  to  be 
colonized  than  suburban  residences.  Because  acqui- 
sition of  Legionnaire's  disease  in  the  community 
has  been  linked  to  colonization  of  the  water  sup- 
plies in  the  homes  of  affected  patients,  these  find- 
ings may  have  clinical  implications  for  susceptible 
individuals  residing  in  homes  with  water  supplies 
colonized  by  L.  pneumophila.  (Author's  abstract) 
W88-07941 


5G.  Water  Quality  Control 


BACTERIOLOGICAL  CONTAMINATION  OF 
WATER  IN  RURAL  AREAS:  AN  INTERVEN- 
TION STUDY  FROM  MALAWI. 

Dept.  of  Pediatrics,  Linkoping  University  Hospi- 
tal, S-581  85  Linkoping,  Sweden. 
R.  U.  M.  Lindskog.  and  P.  A.  Lindskog. 
Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
91,  No.  1,  p  1-7,  February  1988.  2  fig,  5  tab,  19  ref. 

Descriptors:  'Bacteria,  'Water  supply,  'Public 
health,  'Water  pollution  treatment,  'Drinking 
water,  'Rural  areas,  'Malawi,  'Water  quality, 
'Coliforms,  Streptococcus,  Well  water,  Spring 
water,  Riparian  waters,  Water  conveyance,  Rain- 
fall intensity,  Surface  waters. 

The  bacteriological  quality  of  drinking  water 
sources  and  of  stored  household  water  was  exam- 
ined in  a  rural  area  of  Malawi,  before  and  after 
improvement  of  the  method  of  water  supply. 
Among  the  traditional  water  sources,  water  quality 
was  better  in  springs  than  in  wells  and  rivers. 
During  the  rainy  season,  there  was  a  considerable 
deterioration  of  water  quality,  which  was  most 
pronounced  in  wells.  The  improved  water  supply 
system  consisted  of  piped,  untreated  surface  water 
from  an  uninhabited  mountain  area.  This  water 
contained  a  mean  value  of  54  fecal  coliforms  per 
100  mL  which  can  be  regarded  as  acceptable  in 
this  setting.  During  collection  of  drinking  water 
and  during  household  storage,  there  was  consider- 
able contamination,  which  mirrored  the  unhy- 
gienic environment.  Contamination  was  worse 
during  the  rainy  season  than  during  the  dry  season. 
Technical  interventions  aimed  at  improving  water 
supply  in  rural  areas  of  developing  countries  will 
probably  not  become  effective  unless  combined 
with  comprehensive  health  education  programmes 
for  the  population  concerned.  (Author's  abstract) 
W88-06847 


BIRCH  LEAF  PROCESSING  AND  ASSOCIAT- 
ED MACROINVERTEBRATES  IN  AN  ACIDI- 
FIED LAKE  SUBJECTED  TO  LIMING, 

Bergen  Univ.  (Norway).  Zoological  Museum. 
A.  Fjellheim,  and  G.  G.  Raddum. 
Hydrobiologia  HYDRB8,  Vol.  157,  No.  1,  p  89-94, 
January  8,  1988.  4  fig,  1  tab,  26  ref. 

Descriptors:  'Water  quality  control,  'Lakes, 
•Acidic  water,  'Lime,  'Invertebrates,  'Leaves, 
Litter,  Lake  Store  Hovvatnet,  Lake  Lille  Hovvat- 
net,  Norway,  Detritus,  Neutralization,  Midges, 
Aquatic  insects,  Insects,  Benthos,  Organic  matter, 
Grazing,  Decomposition. 

Bags  of  birch  leaf  litter  were  placed  in  an  acid  lake 
(Lille  Hovvatnet,  pH  4.3-4.7)  and  in  an  acid  lake 
which  was  limed  (Store  Hovvatnet,  pH  variable 
according  to  site)  and  left  for  2  years.  No  signifi- 
cant differences  in  decomposition  rates  between 
the  various  localities  at  the  same  depth  were  no- 
ticed. Weight  loss  was  greatest  during  the  first 
year,  about  35-55%.  Decomposition  was  more 
rapid  at  the  2-m  depth  (57-69%  loss  after  2  years) 
than  at  the  5-m  depth  (44-55%  loss  after  2  years). 
The  initial  energy  content  of  the  leaves  was  about 
5   cal    per   mg   dry   weight.    After   two   years   of 


exposure  this  was  reduced  to  about  4  cal  per  mg 
dry  weight,  with  no  significant  differences  be- 
tween the  limed  and  the  untreated  localities.  Chor- 
onomids  were  the  most  numerous  of  the  macroin- 
vertebrates  found  in  the  litter  bags  and  benthic 
samples;  Tanytarsus  pallidicornis,  Ablabesmyia 
spp.,  Psectrocladius  sordidellus,  and  P.  septentrion- 
alis  dominated.  Only  one  ephemeropteran,  Lep- 
tophlebia  vespertina,  was  found.  Slow  leaf  degra- 
dation was  attributed  to  a  poor  population  of  detri- 
tus grazers  even  after  liming.  Liming  must  be 
continued  for  a  long  time  to  allow  immigrating 
species  to  colonize  and  begin  to  process  leaf  litter. 
(Cassar-PTT) 
W88-06914 


ZOOPLANKTON  OF  A  SMALL  TROPICAL 
RESERVOIR  (SOLOMON  DAM,  NORTH 
QUEENSLAND), 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

P.  R.  Hawkins. 

Hydrobiologia  HYDRB8,  Vol.  157,  No.  2,  p  105- 

1 18,  January  15,  1988.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Limnology,  'Aeration,  'Water  pol- 
lution control,  'Environmental  effects,  'Lakes, 
'Reservoir  operation,  'Tropical  regions,  'Zoo- 
plankton,  Solomon  Dam,  Australia,  Invertebrates, 
Water  temperature,  Temperature,  Cyanophyta, 
Copepods,  Cladocera,  Rotifers,  Copper  sulfate,  Al- 
gicides,  Algae,  Aeration. 

A  total  of  54  zooplankton  species  were  identified 
during  sampling  in  Solomon  Dam,  on  an  island  off 
the  east  coast  of  Australia.  Rotifera  were  the  most 
diverse  taxonomic  group  (35  species),  followed  by 
Cladocera  (13  species)  and  Copepoda  (2  species). 
However,  rotifers  were  of  minor  importance  nu- 
merically, except  in  winter  at  water  temperatures 
<  25  C.  The  copepod  Mesocyclops  notius  was  the 
only  copepod  present  in  the  reservoir,  and  it  was 
present  perennially.  This  species  was  the  dominant 
zooplankter  because  the  adults  were  the  largest 
organisms  present  and  the  species  was  frequently 
the  most  abundant.  The  age  structure  varied  sea- 
sonally, with  the  ratio  of  nauplii  to  adults  increas- 
ing at  the  beginning  of  winter  mixing.  Cladocerans 
were  typical  of  an  open  water  tropical  zooplankton 
assemblage.  Those  appearing  in  highest  densities 
were  Ceriodaphnia  cornuta,  Moina  micrura,  Dia- 
phanosoma  sarsi,  and  Daphnia  lumholtzi.  Treat- 
ment of  the  reservoir  water  with  copper  sulfate 
(1.7  mg/liter  Cu)  to  control  algae  killed  almost  all 
the  invertebrate  plankton.  The  first  to  appear,  14 
days  after  the  treatment,  was  the  rotifer  Bra- 
chionus  calyciflorus.  After  a  month  cladocerans 
and  copepods  displaced  the  pioneer  rotifer.  Artifi- 
cial aeration,  which  eliminated  the  large  seasonal 
differences  in  water  temperature,  changed  the  pop- 
ulation dynamics,  as  did  reservoir  flushing.  Aer- 
ation also  caused  increases  in  diatom  population 
and  decreases  in  cyanobacteria,  which  in  turn  in- 
creased zooplankton  density.  (Cassar-PTT) 
W88-06915 


PCB  AVAILABILITY  ASSESSMENT  OF  RIVER 
DREDGING  USING  CAGED  CLAMS  AND 
FISH, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  P.  Rice,  and  D.  S.  White. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  6,  No.  4,  p  259-274,  April  1987.  7 
fig,  5  tab,  35  ref. 

Descriptors:  'Dredging,  'Polychlorinated  biphen- 
yls,  'River  sediments,  'Bioaccumulation,  'Clams, 
'Minnows,  'Contaminants,  'Water  pollution  con- 
trol, Bioavailability,  On-site  tests.  Metabolism,  Or- 
ganic compounds,  Bottom  sediments,  Monitoring, 
Tissue  analysis,  Aroclor,  Shiawasse  River,  Michi- 
gan. 

The  effects  of  dredging  to  remove  sediments  con- 
taminated with  polychlorinated  biphenyls  (PCBs) 
were  studied  in  South  Branch  of  the  Shiawassee 
River  in  south-central  Michigan.  Caged  fingernail 
clams,  Sphaerium  striatinum  (Lamarck),  and  fat- 
head minnows,  Pimephales  promelas  Rafinesque, 
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were  used  to  monitor  the  bioavailability  of  PCBs, 
and  these  data  were  compared  with  changes  in 
water  column  concentrations  before  dredging, 
during  dredging  and  up  to  six  months  after  dredg- 
ing was  completed.  Monitoring  of  water,  clams 
and  fish  during  dredging  confirmed  that  significant 
amounts  of  PCBs  were  released  from  the  sedi- 
ments. At  all  locations  downstream  and  in  the  area 
of  the  dredging,  there  were  increases  in  the  avail- 
ability of  PCBs  for  at  least  six  months.  PCB  con- 
centrations in  clams  and  fish  in  the  dredged  zone 
increased  from  64.5  to  87.95  micrograms/g  dry 
weight  and  from  13.82  to  18.30  micrograms/g  dry 
weight,  respectively,  after  dredging.  Downstream 
(11  km),  post-dredge  uptake  was  also  higher;  how- 
ever, clams  showed  less  uptake  than  fish.  This 
implied  different  uptake  routes  for  the  two  orga- 
nisms. There  was  no  noticeable  change  in  total 
PCB  concentration  in  the  water  after  dredging.  In 
situ  experiments  were  run  to  determine  uptake 
curves  and  time  to  uptake  equilibrium  for  both 
clams  and  fish.  Results  of  tests  for  equilibrium 
uptake  by  fathead  agreed  with  literature  values. 
Uptake  maxima  occurred  within  20  to  30  d.  For 
clams,  maximum  uptake  for  Aroclor  1242  occurred 
after  9  d.  Log  bioconcentration  factors  for  clams 
ranged  from  2.6  to  4.5  for  Aroclor  1242  and  from 
3.0  to  4.4  for  Aroclor  1254;  for  fish,  they  ranged 
from  3.0  to  4.4  for  Aroclor  1242  and  from  4.5  to 
5.5  for  Aroclor  1254.  (Author's  abstract) 
W88-06938 


REGULATED  FLUSHING  IN  A  GRAVEL-BED 
RIVER  FOR  CHANNEL  HABITAT  MAINTE- 
NANCE: A  TRINITY  RIVER  FISHERIES, 

Battelle  Memorial  Inst.,  Denver,  CO.  Dept.  of 
Environmental  Sciences. 

R.  W.  Nelson,  J.  R.  Dwyer,  and  W.  E.  Greenberg. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  4,  p  479-493,  August  1987.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Flushing,  'Channel  scour,  'Channel 
morphology,  'Fisheries,  'Streamflow,  'Dam  ef- 
fects, 'Spawning,  Channel  loss,  Stream  improve- 
ment, Fish,  Flood  peak,  Erosion,  Salmon,  Trout, 
Sedimentation,  Trinity  River,  Trinity  Dam,  Lewis- 
ton  Dam,  California. 

The  operation  of  Trinity  and  Lewiston  Dams  on 
the  Trinity  River  in  northern  California  in  the 
United  States,  combined  with  severe  watershed 
erosion,  has  jeopardized  the  existence  of  prime 
salmonid  fisheries.  Extreme  streamflow  depletion 
and  stream  sedimentation  below  Lewiston  have 
resulted  in  heavy  accumulation  of  coarse  sediment 
on  riffle  gravel  and  filling  of  streambed  pools, 
causing  the  destruction  of  spawning,  nursery,  and 
overwintering  habitat  for  prized  chinook  salmon 
(Salmo  gairdnerii)  and  steelhead  trout  (Oncorhyn- 
chus  tschawytscha).  Proposals  to  restore  and  main- 
tain the  degraded  habitat  include  controlled  one- 
time remedial  peak  flows  at  annual  maintenance 
peak  flows  designed  to  flush  the  spawning  gravel 
and  scour  the  banks,  deltas,  and  pools.  The  criteria 
for  effective  channel  restoration  or  maintenance  by 
streambed  flushing  and  scouring  were  examined 
here,  as  well  as  the  mechanics  involved.  The  liabil- 
ities of  releasing  mammoth  scouring-flushing  flows 
approximating  the  magnitude  that  preceded  reser- 
voir construction  make  this  option  unviable.  The 
resulting  damage  to  fish  habitat  established  under 
the  postproject  streamflow  regime,  as  well  as 
damage  to  human  settlements  in  the  floodplain, 
would  be  unacceptable,  as  would  the  opportunity 
costs  to  hydroelectric  and  irrigation  water  users. 
The  technical  feasibility  of  annual  maintenance 
flushing  flows  depends  upon  associated  mechanical 
and  structural  measures,  particularly  instream 
maintenance  dredging  of  deep  pools  and  construc- 
tion of  a  sediment  dam  with  a  limited  useful  eco- 
nomic life,  combined  with  perpetual  maintenance 
dredging,  is  questionable.  (Author's  abstract) 
W88-06965 


DETERMINING  REGIONAL  WATER  QUAL- 
ITY PATTERNS  AND  THEIR  ECOLOGICAL 
RELATIONSHIPS, 

Regional  Air  Pollution  Control  Agency,  PO  Box 

972,  Dayton,  OH  45422. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-06967 


MANAGEMENT  STRATEGY  FOR  ACIDIC 
DEPOSITION  IN  WESTERN  AND  NORTHERN 
CANADA, 

Alberta  Dept.  of  Environment,  Edmonton. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-06972 


ANAEROBIC  DEGRADATION  OF  ALKYLAT- 
ED BENZENES  IN  DENITRIFYING  LABORA- 
TORY AQUIFER  COLUMNS, 

Swiss    Federal    Inst,    for    Water    Resources    and 

Water  Pollution  Control,  EAWAG,  6047  Kastan- 

ienbaum,  Switzerland. 

E.  P.  Kuhn,  J.  Zeyer,  P.  Eicher,  and  R.  P. 

Schwarzenbach. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  2,  p  490-496,  February 

1988.  5  fig,  3  tab,  40  ref.  European  Cooperation  for 

Scientific  and  Technical  Research  Project  COST 

641. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Toluene,  'Aquifers,  'Xylenes, 
'Mineralization,  'Anaerobic  conditions,  'Biode- 
gradation,  'Microbial  degradation,  Microorga- 
nisms, Carbon  radioisotopes,  Organic  compounds, 
Isotope  studies,  Oxidation. 

Toluene  and  m-xylene  were  rapidly  mineralized  in 
an  anaerobic  laboratory  aquifer  column  operated 
under  continuous-flow  conditions  with  nitrate  as 
an  electron  acceptor.  The  oxidation  of  toluene  and 
m-xylene  was  coupled  with  the  reduction  of  ni- 
trate, and  mineralization  was  confirmed  by  trap- 
ping 14C02  evolved  from  14C-ring-labeled  sub- 
strates. Substrate  degradation  also  took  place  when 
nitrous  oxide  replaced  nitrate  as  an  electron  accep- 
tor, but  decomposition  was  inhibited  in  the  pres- 
ence of  molecular  oxygen  or  after  the  substitution 
of  nitrate  by  nitrite.  The  m-xylene-adapted  micro- 
organisms in  the  aquifer  column  degraded  toluene, 
benzaldehyde,  benzoate,  m-toluylaldehyde,  m-to- 
luate,  m-cresol,  and  p-hydroxybenzoate  but  were 
unable  to  metabolize  benzene,  naphthalene,  meth- 
ylcyclohexane,  and  1,3-dimethylcyclohexane.  Iso- 
tope-dilution experiments  suggested  benzoate  as  an 
intermediate  formed  during  anaerobic  toluene  me- 
tabolism. The  finding  that  the  highly  water-soluble 
nitrous  oxide  served  as  electron  acceptor  for  the 
anaerobic  mineralization  of  some  aromatic  hydro- 
carbons may  offer  attractive  options  for  the  in  situ 
restoration  of  polluted  aquifers.  (Author's  abstract) 
W88-07011 


TRANSFER  AND  EXPRESSION  OF  MESOPHI- 
LIC  PLASMID-MEDIATED  DEGRADATIVE 
CAPACITY  IN  A  PSYCHROTROPHIC  BACTE- 
RIUM, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

R.  J.  Kolenc,  W.  E.  Inniss,  B.  R.  Glick,  C.  W. 

Robinson,  and  C.  I.  Mayfield. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  3,  p  638-641,  March  1988. 

3  fig,  1  tab,  33  ref. 

Descriptors:  'Water  pollution  treatment,  'Water 
pollution  control,  'Wastewater  treatment,  'Genet- 
ic engineering,  'Biodegradation,  'Microbial  degra- 
dation, 'Psychrotrophic  bacteria,  'Bacterial  physi- 
ology, 'Microbiological  studies,  Plasmids,  Aro- 
matic compounds,  Organic  compounds,  Enzymes. 

A  psychrotrophic  bacterium,  originally  isolated 
from  a  natural  aquatic  environment,  was  character- 
ized and  identified  as  Pseudomonas  putida  Q5  for 
use  as  a  representative  recipient  for  biodegradative 
genes  from  a  mesophilic  microorganism.  The  TOL 
plasmid  pWWO  of  the  mesophile  P.  putida  PaWl 
was  successfully  transferred  by  conjugation  to  the 
naturally  isolated  psychrotroph  P.  putida  Q5,  as 
shown  by  plasmid  analysis  by  agarose  gel  electro- 
phoresis. Expression  of  the  genes  encoded  by  the 
mesophilic  TOL  plasmid  in  the  psychrotroph  was 
shown  by  the  fact  that  the  transconjugant  (de- 
signed P.  putida  Q5T)  had  the  capacity  to  degrade 
and  utilize  toluate  (1,000  mg/liter)  as  a  sole  source 
of  carbon  at  temperatures  as  low  as  0  deg  C. 
Comparison  of  growth  rates  over  a  wide  tempera- 
ture range  (0  to  30  deg  C)  indicated  that  the 
physiological  activity  of  the  transconjugant  was 
not  reduced  and  that  the  plasmid  DNA  from  the 
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mesophile  and  its  encoded  enzymes  functioned  ef- 
fectively in  the  psychrotroph  at  temperatures  well 
below  those  at  which  the  mesophile  could  grow. 
The  production  and  demonstrated  functioning  of 
P.  putida  Q5T  illustrates  the  possibility  of  develop- 
ing specific  degradative  capacities  in  bacteria 
which  can  readily  function  at  low  temperatures  in 
chemically  contaminated  environments  or  in  indus- 
trial wastewater  treatment  systems.  (Author's  ab- 
stract) 
W88-07017 


PLANNING    MODEL    FOR    OPTIMAL    CON- 
TROL OF  SALTWATER  INTRUSION, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-07044 


GROUNDWATER  CONTAMINATION  BENE- 
FIT-COST ANALYSIS  METHODOLOGY, 

Jones  and   Henry   Engineers   Ltd.,   Toledo,   OH. 
K.  K.  Wolka,  and  T.  A.  Austin. 
Journal     of     Water     Resources     Planning     and 
Management(ASCE)  JWRMD5,  Vol.  114,  No.  2,  p 
210-222,  March  1988.  5  fig,  3  tab,  23  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution treatment,  'Model  studies,  'Cost-benefit 
analysis,  'Groundwater  pollution,  'Path  of  pollut- 
ants, Public  health,  Hydraulic  permeability,  Epide- 
miology, Statistical  methods,  Mathematical  studies, 
Groundwater  movement,  Cleanup. 

A  procedure  for  estimating  benefits  associated 
with  the  cleanup  of  groundwater  contamination 
was  proposed.  The  first  step  in  this  procedure  is 
development  of  a  joint  probability  distribution  of 
contaminant  concentration  and  duration  of  expo- 
sure at  a  specified  location  X.  A  computer  model 
using  the  turning  bands  method  to  generate  spatial- 
ly-varying, but  correlated  hydraulic  conductivity 
fields  and  a  groundwater  flow/mass  transport 
computer  program  to  move  the  contaminant 
downstream  was  used  to  construct  the  probability 
distribution.  The  second  step  is  involved  with  the 
formation  of  a  joint  incidence  fraction  distribution 
of  test  organism  response  to  various  contaminant 
concentration  and  duration  of  exposure  levels  at 
the  specific  location.  The  sum  of  the  products  of 
the  joint  probability  and  incidence  fraction  distri- 
bution values  for  various  contaminant  concentra- 
tion and  duration  exposure  levels  are  multiplied  by 
the  number  of  organisms  exposed  at  the  specified 
location  in  order  to  estimate  benefits  resulting  from 
a  groundwater  cleanup  effort.  (Author's  abstract) 
W88-07046 


SOUTH  CAROLINA'S  DIKED  TIDAL  WET- 
LANDS: THE  PERSISTING  DILEMMAS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Govern- 
ment and  International  Studies. 
M.  E.  Tompkins. 

Coastal  Management,  Vol.  15,  No.  2,  p  135-155, 
1987.  5  fig,  5  tab,  35  ref,  append. 

Descriptors:  'South  Carolina,  'Coastal  waters, 
'Wetlands,  'Recreation,  'Management  planning, 
Public  waters,  Water  resources  development,  Estu- 
aries, Rice,  Waterfront,  Mosquito  control. 

South  Carolina  has  a  significant  stock  of  diked 
coastal  wetlands,  dating  from  the  days  of  rice 
culture  before  the  Civil  War.  A  survey  of  those 
parties,  claiming,  managing,  or  controlling  these 
sites  along  the  entire  South  Carolina  coast  reveals 
that  many  continue  to  be  used  for  waterfowl  hunt- 
ing, with  management  practices  becoming  more 
intensive  than  they  were  when  partial  data  were 
gathered  a  decade  ago.  It  also  suggests  that  most  of 
the  acreage  involved  is  located  in  large  fields, 
where  management  is  more  difficult  and  mosquito 
control  problems  are  more  likely.  This  survey  also 
indicates  that  public  access  is  limited,  but  that 
there  is  evidence  of  continuing  conflict  over  own- 
ership. This  situation  creates  a  persisting  dilemma 
for  coastal  zone  management,  shaping  conflicts 
between  alternative  strategies  for  the  use  of  natural 
systems.  (Author's  abstract) 
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W88-07054 


MANAGEMENT  OF  THE  RIVER  RHINE, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-07065 


EQUILIBRIUM  MODELS  FOR  SEASONAL 
DYNAMICS  OF  PLANKTON  BIOMASS  IN 
FOUR  OLIGOTROPHIC  LAKES, 

British     Columbia     Univ.,     Vancouver.     Inst,     of 

Animal  Resource  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07086 


REDUCING  GROUNDWATER  POLLUTION 
BV  TOXIC  SUBSTANCES:  PROCEDURES  AND 
POLICIES, 

Water  Resources  Research  Center,  University  of 

Arizona,  Tucson,  Arizona. 

M.  Waterstone. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  6,  p  793-804,  November  1987.  5  tab,  39  ref. 

Descriptors:  'Cleanup,  'Coastal  estimate,  'Man- 
agement planning,  'Water  quality  control,  'Waste 
disposal,  'Groundwater  pollution,  'Risks,  Land- 
fills, Industrial  wastes,  New  Jersey,  Public  opinion. 

A  new  concept  of  risk  estimation  is  shown  to 
produce  more  accurate  and  credible  risk  analyses 
for  planning  proper  hazardous  waste  disposal.  Two 
interrelated  components  of  the  waste  disposal 
problem  are  (1)  cleaning  up  abandoned  disposal 
sites  that  pose  actual  or  potential  threats  to  water 
supplies  and  (2)  planning  future  waste  disposal  sites 
and  management.  Cleanup  costs  have  been  estimat- 
ed at  up  to  $400  billion,  whereas  only  $8.5  billion  is 
presently  available.  Similarly,  personnel,  accepta- 
ble sites,  and  money  are  limited,  requiring  assign- 
ment of  priorities.  The  method  presented  in  this 
article  is  based  on  the  concept  of  net  risk,  which 
considers  both  the  objective  risk  as  well  as  the 
response  capability.  It  is  applied  to  212  municipali- 
ties in  southern  New  Jersey.  Measures  of  objective 
risk  include  vulnerability  of  source  aquifer,  total 
population  and  population  change,  vulnerable  pop- 
ulation (age  considerations),  and  existing  hazardous 
waste  sites.  The  indicators  for  response  capability 
are  knowledge  regarding  the  problem  of  drinking 
water  contamination  and  the  level  of  hazard 
awareness,  knowledge  of  options  available  for 
dealing  with  toxic  contamination  of  groundwater 
drinking  supplies,  actual  response  to  similar  situa- 
tions in  the  past,  and  ability  to  implement  adequate 
responses.  Finally,  the  relationships  between  risk 
credibility  and  public  perceptions  of  procedural 
fairness  and  equity  are  examined  as  these  factors 
bear  on  the  institutional  aspects  of  implementing 
policies  for  site  cleanup  and/or  facility  siting. 
(Cassar-FTT) 
W88-O7102 


FSC  OIL  POLLUTION  RESEARCH  UNIT--THE 
1980S  AND  BEYOND, 

Oil     Pollution     Research    Unit,    Orielton    Field 

Centre,  Pembroke,  Dyfed  SA71  5EZ. 

B.  Dicks. 

Biological     Journal     of     the     Linnean     Society 

BJLSBG,  Vol.  32,  No.   1,  p   111-126,  September 

1987.  2  tab,  53  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  spills, 
'Petroleum,  'Estuaries,  'Coastal  waters,  'Oil  Pol- 
lution Research  Unit,  'Great  Britian,  Societies, 
Research,  Oil  pollution.  Education,  Conservation. 

Research  into  the  effects  of  oil  contamination  in 
estuaries  and  coastal  waters  has  been  the  funda- 
mental aim  of  Oil  Pollution  Research  Unit  since  its 
inception  in  1967.  The  development  of  the  Unit's 
research  program  has  taken  place  in  response  to 
the  needs  of  government  and  industry.  In  recent 
years  it  includes  moves  into  the  international  field 
and  away  from  solely  oil  and  marine  projects.  The 
accumulated  research  and  educational  experience 
has  wide  applications  in  future  environmental  mon- 
itoring, management  and  protection.  Historically 
the  research  work  of  the  Unit  has  been  concentrat- 
ed in  the  field    Although  laboratory  experimenta- 


tion can  provide  valuable  information  regarding 
the  effects  of  oil  on  marine  organisms  under  con- 
trolled conditions,  the  philosophy  is  that  effects  on 
complex  ecosystems  can  best  be  understood  by 
study  within  these  systems.  This  approach  contin- 
ues to  form  the  basis  of  the  major  portion  of  the 
work,  but  laboratory  analytical  facilities  and  back- 
up programs  have  been  developed  to  complement 
and  extend  the  range  of  the  field  studies.  A  small 
but  increasing  proportion  of  the  Unit's  work  has 
nothing  to  do  with  oil.  The  mid-70s  saw  a  marked 
diversification  of  coastal  surveys  into  the  conserva- 
tion field.  The  NCC  has  given  the  Unit  consider- 
able support  for  studying  and  evaluating  coastlines 
which  have  been  or  may  be  proposed  as  Marine 
Nature  Reserves  under  the  terms  of  the  1981  Wild- 
life and  Countryside  Act.  The  approach  has  been 
to  survey  intertidal  and  subtidal  areas  for  habitat 
and  species  distributions,  evaluating  conservation 
interest  on  criteria  such  as  diversity,  rarity,  repre- 
sentativeness and  fragility.  Over  the  last  five  years 
much  of  the  work  has  taken  place  in  inlets  of  the 
south  and  west  coasts  of  Britain.  This  work  has  led 
to  the  development  of  management  plans  for 
marine  reserves  for  a  number  of  areas.  (Alexander- 
PTT) 
W88-07128 


APPLICATION  OF  MEMBRANES  IN  ENVI- 
RONMENTAL PROTECTION, 

Institute  of  Environmental  Chemistry,  Chinese 
Academy  of  Science,  P.O.  Box  934,  Beijing,  China. 
For   primary   bibliographic   entry   see   Field   5D. 

W88-07218 


OVERVIEW  OF  LANDFILL  BOTTOM  LINER 
HYDRAULICS, 

Department  of  Civil   Engineering,   University  of 

Patra,  Patra,  Greece. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07277 


PLANNING  OF  URBAN  BEST  MANAGEMENT 
PRACTICES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-07285 


EFFECTS  OF  VARIABLE  DISCHARGE 
SCHEMES  ON  DISSOLVED  OXYGEN  AT  A 
HYDROELECTRIC  STATION, 

RMC-Environmental  Services,   1921  River  Road, 
P.O.  Box  10,  Drumore,  Pennsylvania  17518. 
D.  Mathur,  E.  S.  McClellan,  and  S.  A.  Haney. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  159-167,  February  1988.  9  fig,  3  tab,  2  ref. 

Descriptors:  'Discharge  flow,  'Dissolved  oxygen, 
'Hydroelectric  power,  'Water  quality,  'Chemical 
properties,  'Water  temperature,  Meteorological 
factors,  Oxygen  depletion,  Peaking  plants,  Run-of- 
the  river   plants,   Susquehanna   River,   Maryland. 

The  effects  of  variable  discharges  during  the 
summer  on  the  dissolved  oxygen  (DO)  content  and 
water  temperature  upstream  and  downstream  of 
the  Conowingo  Hydroelectric  Power  Station  (Sus- 
quehanna River,  Maryland)  were  investigated.  The 
DO  dynamics  are  controlled  primarily  by  metero- 
logical  factors  that  are  independent  of  the  mode  of 
hydrostation  operation.  DO  stratification  occurred 
during  the  summer  in  Conowingo  Pond,  but  ther- 
mal stratification  was  not  observed.  The  magnitude 
and  duration  of  off-peak  discharges  including  a 
run-of-the-river  operation  did  not  affect  DO  strati- 
fication in  Conowingo  Pond;  little  vertical  mixing 
occurred.  However,  strong  winds  and/or  high 
river  flows  temporarily  destroyed  DO  stratifica- 
tion. The  run-of-the-river  operation  or  off-peak 
continuous  discharge  schemes  did  not  provide 
better  DO  conditions  downstream  of  the  hydrosta- 
tion than  the  peaking  operation  with  intermittent 
off-peak  releases.  (Author's  abstract) 
W88-07289 


ALTERNATIVE     TO      WATER      POLLUTION 
CONTROLS, 


Villanova  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6F. 

W88-07292 


REMOVAL  OF  ORGANICS  FROM  LEACHATE 
BY  THE  COMBINED  PROCESS  OF  A  FACUL- 
TATIVE PRE-TREATMENT  POND  AND  AN 
AERATED  LAGOON  AT  A  SEA-BASED  SOLID 
WASTE  DISPOSAL  SITE, 

Osaka  City  Inst,  of  Public  Health  and  Environ- 
mental Sciences  (Japan). 

For  primary  bibliographic  entry  see  Field  5D. 
W88-07330 


ATTENUATION  OF  UNDERGROUND  WATER 
CONTAMINATION  IN  A  VINASSE  CLAY- 
LINED  POND, 

Dept.  of  Chemical  Engineering,  Sao  Paulo  Univer- 
sity, P.O.  Box  8178,  Sao  Paulo,  SP,  01000,  Brazil. 
For   primary   bibliographic   entry   see   Field    5D. 

W88-07341 


STRETCHING  THE  SYSTEM:  THE  CHAL- 
LENGE OF  GROUNDWATER  PROTECTION, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
R.  W.  Fri. 

Journal  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  3,  p  300-304,  March  1988. 

Descriptors:  'Groundwater  pollution,  'Environ- 
mental protection,  'Regulations,  'Environmental 
control,  Nonpoint  pollution  sources,  Water  pollu- 
tion sources,  Economic  aspects,  Legal  aspects. 

In  this  commentary,  it  is  asserted  that  today's 
environmental  management  problems  are  scientifi- 
cally vastly  more  complicated  than  those  encoun- 
tered in  the  early  days  of  the  U.S.  Environmental 
Protection  Agency.  The  problems  have  changed  in 
such  fundamental  ways  that  they  raise  questions  as 
to  whether  our  current  system  of  law  and  regula- 
tion can  work  effectively  or  credibly.  These  prob- 
lems may  even  exceed  the  limits  of  our  current 
ability  to  understand  them  scientifically,  economi- 
cally, or  politically.  To  illustrate  these  points,  three 
emerging  water  pollution  problems  are  examined 
through  the  eyes  of  a  scientist,  an  economist,  and  a 
politician,  namely,  point  source  pollution,  nonpoint 
source  pollution,  and  groundwater  pollution. 
(Sand-PTT) 
W88-07415 


CLEAN  WATER  ACT:  NPDES  PERMIT  STRAT- 
EGIES, 

J.  M.  Zorc,  C.  L.  Rissetto,  G  B.  Cohen,  and  R.  L. 

Raider. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  3,  p  309-315,  March  1988. 

29  ref. 

Descriptors:  'Water    pollution    control,    'Clean 

Water   Act,  'Legal   aspects,   Standards,   Permits, 

Regulations,  Federal  jurisdiction,   State  jurisdic- 
tion. 

Clean  Water  Act  (CWA)  compliance,  judicial  and 
administrative  enforcement  actions  have  been 
made  easier  to  prosecute,  and  their  results  signifi- 
cantly more  costly  to  permitees,  by  the  recent 
passage  of  the  Water  Quality  Act  of  1987  (WQA). 
Methods  exist  to  deal  with  apparent  prior  (and 
current)  National  Pollutant  Discharge  Elimination 
System  (NPDES)  permit  exceedance  events  and 
significantly  avoid  circumstances  of  future  non- 
compliance, while  achieving  meaningful  cost  sav- 
ings. States  increasingly  share  in  directing  CWA 
permitting  and  enforcement.  Congress,  consistent 
with  prevailing  notions  of  federalism,  authorized 
states  to  assume  the  NPDES  permitting  authority 
after  certain  prescribed  standards  were  met.  The 
Environmental  Protection  Agency  (EPA),  even 
after  NPDES  delegation  to  a  state,  continues  to 
have  permit  review  and  enforcement  roles.  This 
duality  has  raised  several  important  problems,  in- 
cluding the  extent  to  which  EPA  can  second-guess 
a  state  agency.  (Sand-PTT) 
W88-07416 
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SIMULATED  RESPONSE  OF  AN  ACIDIC  ADI- 
RONDACK LAKE  WATERSHED  TO  VARIOUS 
LIMING  MITIGATION  STRATEGIES, 

Science  and  Policy  Associates,  Inc.,  Washington, 

DC. 

J.  E.  Davis,  and  R.  A.  Goldstein. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  525-532,  April  1988.  9  fig,  46  ref. 

Descriptors:  *Model  studies,  'Limnology,  'Water- 
sheds, *Water  quality,  *Liming,  'Adirondacks, 
Hydrogen  ion  concentration,  Alkaline  water, 
Water  chemistry,  Catchment  areas,  Lakes,  Woods 
Lake,  Aluminum,  Acid  rain  effects. 

The  Integrated  Lake  Watershed  Acidification 
Study  model  was  modified  to  accept  pulse  inputs 
of  calcium  carbonate  dry  deposition  on  user-speci- 
fied dates  and  over  selective  areas  of  the  Woods 
Lake  watershed.  Responses  at  the  lake  outlet  and 
in  several  soil  hdrizons  in  the  catchment  were 
simulated  for  various  liming  scenarios  comparing 
separate  applications  to  both  lake  and  land  sur- 
faces, during  both  spring  and  winter  seasons,  and 
at  two  different  dose  levels  over  the  land  area.  The 
direct  lake  application  was  characterized  by  large, 
immediate,  short-duration  increases  in  lake  outlet 
pH  and  alkalinity,  attributable  to  a  sudden  influx  of 
alkaline  material  that  quickly  flushed  through  the 
aquatic  system.  The  terrestrial  application  was 
characterized  by  lower  magnitude,  more  gradual 
and  longer  duration  increases  in  both  lake  outlet, 
and  soil  pH  and  alkalinity,  attributable  to  enhance- 
ment of  the  base  saturation  at  soil  cation  exchange 
sites.  Inorganic  aluminum  concentrations,  a  con- 
cern with  respect  to  fishery  health,  were  only 
temporarily  reduced  following  the  lake  applica- 
tion, while  dramatic  reductions  were  sustained  for 
several  decades  following  the  terrestrial  applica- 
tion; this  suggests  terrestrial  liming  slows  the  rate 
of  chemical  weathering  and  leaching  of  aluminum. 
The  seasonal  timing  of  the  lime  application  signifi- 
cantly affected  the  magnitude  and  duration  of  the 
response  in  the  lake  application,  but  not  in  the  land 
treatment,  suggesting  that  the  effectiveness  of  land 
treatment  may  not  depend  on  seasonal  flow  dy- 
namics. In  addition,  this  indicates  that  mean  hy- 
draulic residence  time  may  have  certain  limitations 
as  an  indicator  of  the  retention  time  of  chemical 
species  introduced  to  an  entire  watershed,  depend- 
ing on  the  extent  to  which  the  land  catchment 
influences  adjacent  water  chemistry.  These  results 
suggest  that  for  lakes  and  streams  having  short 
retention  times,  liming  part  or  all  of  the  land 
catchment  might  be  advantageous  to  liming  only 
the  lake  as  a  means  of  mitigating  lake  acidity.  This 
conclusion  and  the  potential  for  concurrent  mitiga- 
tion of  terrestrial  effects  employing  land  catchment 
liming  requires  further  experimental  study.  (Au- 
thor's abstract) 
W88-07442 


APPLICATION  OF  NONLINEAR  OPTIMIZA- 
TION TO  WATER  QUALITY, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Burn,  and  E.  A.  McBean. 
Applied  Mathematical  Modeling  AMMODL,  Vol. 
11,  No.  6,  p  438-446,  December  1987.  1  fig,  5  tab, 
15  ref. 

Descriptors:  'Decision  making,  'Water  pollution 
prevention,  'Water  quality,  'Uncertainty,  'Opti- 
mization, 'Wastewater  treatment,  'Mathematical 
models,  Mathematical  studies,  Pollution  load. 

Two  formulations  for  nonlinear  optimization  (mini- 
mize variance  and  fractile  programming  formula- 
tions) are  presented  for  the  solution  of  water  qual- 
ity planning  problems.  The  optimization  algo- 
rithms were  applied  to  the  problem  of  determining 
the  optimal  waste  removal  to  mitigate  the  deleteri- 
ous impacts  of  the  waste  discharges  on  the  dis- 
solved oxygen  concentration  in  the  Schuylkill 
River.  The  pollutant  loading  and  transport  in  the 
stream  were  considered  as  random  variables  with 
the  first  two  moments  of  the  resulting  distributions 
included  in  the  models.  The  alternative  model  for- 
mulations would  allow  a  decision  maker  to  select 
the  model  interpretation  that  best  suits  the  decision 
maker's  preference.  The  trade-offs  would  allow  the 
decision  maker  to  choose  between  conflicting  ob- 


jectives, such  as  cost  and  the  mean  water  quality 
level  attained  in  the  system.  (Freidmann-PTT) 

W88-07492 


MATHEMATICAL  MODEL  FOR  LEAK  LOCA- 
TION IN  PIPELINES, 

Department  of  Mechanical  Engineering,  Cairo 
University. 

A.  H.  A.  Baghdadi,  and  H.  A.  Mansy. 
Applied  Mathematical  Modeling,  Vol.  12,  No.  1,  p 
25-30,  February  1988.  9  fig,  1  tab,  16  ref.  USAID 
contract  nos.  NE-C-1291  and  263-0061-C00-1001- 
00. 

Descriptors:  'Leakage,  'Pipelines,  'Conveyance 
structures,  Mathematical  models,  Water  transport, 
Structural  behavior,  Structural  models,  Pipes. 

A  method  for  leak  detection  in  pipelines  is  based 
on  a  unidimensional  flow  analysis.  The  theoretical 
findings  have  been  verified  experimentally  for  two 
different  hole  geometries  (circular  and  rectangu- 
lar). The  comparison  between  theory  and  experi- 
ment confirms  the  physical  realism  of  the  mathe- 
matical model.  The  accuracy  in  calculating  the 
leak  position  is  estimated  to  be  less  than  a  few 
percent  for  the  different  hole  geometries  in  ques- 
tion. Although  this  work  was  carried  out  for  the 
case  where  the  leak  is  spouting  to  the  atmosphere, 
it  can  be  applied  to  the  analysis  of  submerged 
pipelines,  as  well  as  to  pipes  carrying  compressible 
fluids  or  a  two-phase  flow  mixture,  and  to  cases  of 
single-phase  incompressible  flow  in  a  pipe  net- 
work. (Author's  abstract) 
W88-07494 


STUDIES  ON  REMOVAL  OF  MALATHION 
FROM  WATER  BY  MEANS  OF  ACTIVATED 
CHARCOAL, 

Aligarh  Muslim  Univ.  (India).  Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-07497 


EVALUATION  OF  THE  GREAT  LAKES  NEAR- 
SHORE  INDEX, 

Dept.  of  Environmental  Health,  College  of  Public 

Health,    P.O.    Box   26901,    Oklahoma   City,    OK 

73190. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07537 


PHOSPHORUS  RELEASE  FROM  THE  PEATY 
SEDIMENTS  OF  THE  LOOSDRECHT  LAKES 
(THE  NETHERLANDS), 

Limnological     Institute,     Vijverhof     Laboratory 

Rijksstraatweg    6,    3631    AC    Nieuwersluis,    The 

Netherlands. 

P.  C.  M.  Boers,  and  O.  van  Hese. 

Water  Research  WATRAG,  Vol.  22,  No.  3,  p  355- 

363,  March  1988.  8  fig,  3  tab,  25  ref. 

Descriptors:  'Water  pollution  treatment,  'Lakes, 
'Path  of  pollutants,  'Phosphorus,  'Sediments, 
'Peat,  Seasonal  variation,  Loosdrecht  Lakes, 
Netherlands,  Shallow  lakes,  Organic  matter,  Eu- 
trophication,  Mineralization,  Model  studies,  Chem- 
ical precipitation,  Water  temperature,  Tempera- 
ture. 

Seasonal  patterns  in  phosphorus  release  from  sedi- 
ments of  the  Loosdrecht  Lakes  were  studied  in  the 
laboratory  in  a  continuous  flow  system.  The  high- 
est release  rates  (up  to  4  mg  P/sq  m/day)  were 
found  in  August  and  the  lowest  (0.2  mg  P/sq  m/ 
day)  in  winter.  Temperature  was  the  most  impor- 
tant factor  controlling  release;  only  temperatures 
13  C  allowed  release  in  summer.  An  infiltration 
rate  of  10  mm/day  suppressed  the  P-release  effec- 
tively. A  pH  of  9.5  instead  of  8.2  in  the  overlying 
water  had  only  a  minor  effect  on  release  rates. 
Release  rates  based  on  a  preliminary  phosphorus 
budget  calculated  for  1984  and  those  measured  in 
the  laboratory  were  comparable.  A  conceptual 
model  based  upon  mineralization  and  precipitation 
processes  was  employed  to  explain  the  results  ob- 
tained. The  observed  influences  of  temperature, 
infiltration,  and  pH  of  the  water  column  were 
explained  qualitatively  by  the  model.  An  effect  of 
changes  in  oxygen  penetration  depth  on  phospho- 


rus  release   rates  cannot   be   excluded.   (Author's 
abstract) 

W88-07548 


UPCOMING     REGULATIONS:     HOW     THEY 
WILL  AFFECT  THE  WATER  INDUSTRY, 

Camp,   Dresser   and   McKee,   Inc.,   Boston,   MA. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-07654 


REVIEW    OF    NEW    YORK'S    SECTION    208 

WATER     QUALITY     MANAGEMENT     PLAN 

AND    PENNSYLVANIA'S    COMPREHENSIVE 

WATER     QUALITY     MANAGEMENT     PLAN 

FOR  INTERSTATE  STREAMS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  Takita. 

Publication    No.    98.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  July  1985. 

41  p,  16  fig,  14  tab,  3  ref.  EPA  Grant  No.  1-003992- 

85. 

Descriptors:  'Water  quality  management,  'Penn- 
sylvania, 'New  York,  'Susquehanna  River  Basin, 
'Chemung  River  basin,  'Interstate  rivers,  'Regula- 
tions, 'Management  planning,  Water  pollution 
sources,  Nonpoint  pollution  sources,  Land  use, 
Water  quality. 

The  Susquehanna  River  Basin  Commission  staff 
reviewed  the  Water  Quality  Management  and  Sec- 
tion 208  Plans  for  Pennsylvania  and  New  York  to 
assure  compatibility  of  the  respective  plans  within 
interstate  watersheds.  The  point  source  and  non- 
point  source  management  recommendations  were 
found  to  be  compatible.  Stream  use  classifications 
for  upstream  and  downstream  segments  were  also 
found  to  be  compatible.  Presented  are  summaries 
of  land  uses,  and  water  quality  and  point  source 
recommendations  for  the  Cascade  Creek,  Denton 
Creek,  Trowbridge  Creek,  Snake  Creek,  Little 
Snake  Creek,  Choconut  Creek,  Appalachin  Creek, 
Wappasening  Creek,  Sackett  Creek,  Park  Creek 
and  Cayuta  Creek  watersheds  in  the  Susquehanna 
River  subbasin.  Similar  summaries  are  provided  for 
Bentley  Creek,  Seeley  Creek  and  Tioga  River  wa- 
tersheds in  the  Chemung  River  subbasin.  Nonpoint 
source  recommendations  are  discussed  in  general 
for  all  watersheds.  A  brief  discussion  of  the  exist- 
ing discharges  and  water  quality  of  the  Susquehan- 
na River  and  the  Chemung  River  are  also  provid- 
ed. (Author's  abstract) 
W88-07717 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  JUNIATA  RIVER  SUBBA- 
SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07720 


ANNUAL  REPORT:  1984. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-07731 


ANNUAL  REPORT:  1985. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-07732 


ANNUAL  REPORT:  1986. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-07733 


ANNUAL  REPORT:  1982. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-07734 


CHESAPEAKE  BAY  DATA  BASE:  DOCUMEN- 
TATION OF  HISTORICAL  DATA  IN  THE 
LOWER  SUSQUEHANNA  RIVER  BASIN, 
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Susquehanna  River  Basin  Commission,  Harrisburg, 

PA 

For  primary  bibliographic  entry  see  Field  7C. 

W88-07736 


STREAM  SAMPLING  FOR  WASTE  LOAD  AL- 
LOCATION APPLICATIONS, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07753 


FIELD  DISPERSANT  EFFECTIVENESS  TEST, 

Mason  and  Hanger-Silas  Mason  Co.,  Inc.,  Leon- 
ardo, NJ. 
A.  Diaz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-234886. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/2-87/072,  August  1987.  41 
p,  13  fig,  7  tab,  6  ref,  2  append.  EPA  Contract  No. 
68-03-3203. 

Descriptors:  *Dispersants,  *Path  of  pollutants, 
•Water  pollution  treatment,  "Oil  spills,  *Oil  pollu- 
tion, Field  tests,  Fate  of  pollutants,  Marine  envi- 
ronment, Databases,  Water  pollution  control. 

The  EPA's  OHMSETT  facility  has  developed  a 
rapid  field  test  that  includes  some  of  the  theoretical 
aspects  and  conditions  of  dispersion  at  sea.  This 
Field  Dispersant  Effectiveness  Test  (FDET)  has 
been  used  to  evaluate  the  dispersibility  of  various 
commonly  transported  oils  and  make  a  database 
for  dispersant  selection  and  application.  The 
FDET  was  designed  to  generate  droplet  sizes  that 
closely  resemble  the  dispersion  of  oil  occurring  at 
sea.  A  fixed  mixing  intensity  and  time  induces  the 
effects  necessary  to  produce  the  dispersion  and 
reveal  the  effectiveness  of  the  dispersant  and  dis- 
persibility of  the  oil.  The  measurement  of  the  dis- 
persibility of  various  crude  oils  with  several  disper- 
sants  have  been  incorporated  into  a  database.  This 
data  will  help  the  officials  involved  in  the  control 
of  oil  spills  to  make  more  informed  decisions  about 
the  use  of  dispersants.  (Author's  abstract) 
W88-07755 


EXECUTIVE  SUMMARY  OF  LONG-RANGE 
ENVIRONMENTAL  MANAGEMENT  PLANS, 
FY  1987-1993, 

Martin  Marietta  Energy  Systems,  Environmental 

and  Safety  Activities  Organization. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-07761 


RISK  ASSESSMENT  AND  CONTROL  DECI- 
SIONS FOR  PROTECTING  DRINKING 
WATER  QUALITY, 

Environmental    Protection    Agency,   Washington, 
DC.  Office  of  Drinking  Water. 
J.  A.  Cotruvo. 

IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.  1987.  p  693-733,  5  fig,  4  tab,  47 
ref. 

Descriptors:  'Drinking  water,  'Water  quality, 
•Risk  assessment,  'Standards,  Chemical  analysis, 
Water  quality  management. 

Risk  evaluation  processes,  as  they  have  been  ap- 
plied to  drinking  water  standards  and  guidelines, 
are  described.  Traditional  risk  assessments  and 
standards  are  based  upon  single  chemical  toxicol- 
ogy. They  typically  assume  that  no  significant 
interactions  occur  at  the  low  levels  at  which 
chemicals  are  commonly  found  in  the  environ- 
ment. Newer  evaluation  techniques  might  permit 
development  of  standards  based  upon  indications 
of  hazard  from  exposure  to  the  actual  environmen- 
tal mixtures.  New  concentration  techniques  and 
biological  indicator  measurements  will  be  the  keys 
to  this  possible  innovation  in  water  regulation.  If 
improvements  are  expected  in  the  ability  to  assess 
risks  from  the  consumption  of  drinking  water,  con- 
centrates from  several  sources  of  varying  quality 
(including  reuse  systems)  should  be  tested  by  these 
techniques  to  determine  relative  qualities  of  these 


waters  and  to  compare  the  results  with  single 
toxicology  predictions.  Numerous  calculation 
models  have  been  suggested  but  none  have  a 
strong  biological  basis  and  none  are  verifiable  in 
the  range  of  environmental  exposure  which  can  be 
six  orders  of  magnitude  below  animal  test  dose. 
Model  selection  will  have  a  profound  effect  on 
lose-dose  risks.  The  one-hit  or  linear  multistage 
models  should  be  used  because  they  are  usually 
among  the  more  conservative  procedures.  (See 
also  W88-07783)  (Author's  abstract) 
W88-07817 


GUIDELINES  FOR  CANADIAN  DRINKING 
WATER  QUALITY, 

Health  and  Welfare  Canada,  Tunney's  Pasture, 
Ottawa  (Ontario).  Health  Protection  Branch. 
P.  Toft,  M.  Malaiyandi,  and  J.  R.  Hickman. 
IN:  Organic  Pollutants  in  Water:  Sampling,  Analy- 
sis, and  Toxicity  Testing.  Advances  in  Chemistry 
Series,  No.  214.  American  Chemical  Society, 
Washington,  DC.   1987.  p  735-750,  7  tab,  13  ref. 

Descriptors:  'Standards,  'Canada,  'Drinking 
water,  'Water  quality,  Coliforms,  Pesticides,  Inor- 
ganic compounds,  Organic  compounds,  Heavy 
metals. 

The  development  of  the  guidelines  for  drinking 
water  in  Canada  is  described.  These  guidelines  are 
compared  with  guidelines  published  by  the  World 
Health  Organization  in  1984,  and  recommended 
limits  are  given  (in  tabular  form)  for  pesticides, 
trace  elements,  organic  compounds,  physical  char- 
acteristics of  drinking  water,  and  inorganic  sub- 
stances. The  guidelines  provide  the  following  rec- 
ommendations with  respect  to  microbiological 
contamination  of  drinking  water:  (1)  No  sample 
should  contain  >  10  coliform  organisms/100  ml; 
(2)  Not  more  than  10%  of  the  samples  taken  in  a 
30-day  period  should  show  the  presence  of  coli- 
forms organisms;  (3)  Not  more  than  two  consecu- 
tive samples  from  the  same  site  should  show  the 
presence  of  coliform  organisms;  and  (4)  None  of 
the  coliform  detected  should  be  fecal  coliform. 
The  objective  limit  is  that  no  organisms  should  be 
detected/100  ml  of  the  sample.  (See  also  W88- 
07783)  (Lantz-PTT) 
W88-07818 


AGRICULTURAL  MANAGEMENT  AND 
WATER  QUALITY. 

Iowa  State  University  Press,  Ames,  Iowa.  1983. 
472  p.  Edited  by  Frank  W.  Schaller  and  George 
W.  Bailey. 

Descriptors:  'Agriculture,  'Water  quality  manage- 
ment, 'Water  quality  control,  Conferences,  Non- 
point  pollution  sources,  Model  studies,  Research 
priorities,  Mathematical  studies,  Water  quality, 
Public    policy,    Environmental    protection,    Acid 


In  May  1981  a  national  conference  entitled  'Agri- 
cultural Management  and  Water  Quality'  was  held 
at  Iowa  State  University  to  present,  discuss,  and 
disseminate  information  on  water  quality  and  agri- 
cultural nonpoint  source  pollution  problems  and 
their  management.  A  major  objective  was  to 
review  the  latest  research  and  field  experience  in 
these  areas.  The  papers  presented  at  the  conference 
are  published  in  this  book.  The  conference  was 
organized  into  five  main  sessions,  each  of  which 
was  concerned  with  a  different  theme.  In  Session  1 
two  papers  reviewed  key  issues  of  agricultural 
nonpoint  source  pollution  from  both  the  environ- 
mental and  agricultural  perspective.  In  Session  2 
seven  papers  were  presented.  The  first  reviewed 
research  and  development  activities  over  the  last 
four  decades  with  emphasis  on  modeling  agricul- 
tural nonpoint  source  pollution.  The  remaining  six 
papers  discussed  nonpoint  source  pollution  prob- 
lems and  processes  related  to  nitrogen,  phospho- 
rus, pesticides,  and  animal  waste.  One  paper  ad- 
dressed atmospheric  deposition  of  nutrients  and 
pesticides  to  land  surfaces  with  implications  to  the 
acid  rain  issue.  In  Session  3  five  papers  were 
devoted  to  modeling  techniques  used  to  predict 
pollutant  loads  and  water  quality  impacts.  Mathe- 
matical models  were  presented  and  evaluated  for 
usability,  accuracy,  and  limitations.  Session  4  ad- 


dressed the  role  of  Best  Management  Practices 
(BMPs)  in  controlling  nonpoint  source  pollution. 
Finally,  in  Session  5  policy  issues  and  trends  on 
both  a  re  gional  and  national  basis  were  discussed, 
including  a  review  of  trends  in  agricultural  and 
possible  environmental  futures.  Three  papers  sum- 
marizing key  points  an  identifying  research  needs 
concluded  the  conference.  (See  W88-07821  thru 
W88-07842)  (Lantz-PTT) 
W88-07820 


ENVIRONMENTAL  PROBLEMS  AND  ISSUES 
OF  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION, 

Environmental  Research  Lab.,  Athens,  GA.  Office 

of  Research  and  Development. 

D.  W.  Duttweiler,  and  H.  P.  Nicholson. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

3-16,  2  fig,  1  tab,  45  ref. 

Descriptors:  'Agriculture,  'Nonpoint  pollution 
sources,  'Environmental  protection,  'Water  pollu- 
tion sources,  'Water  quality,  Pesticides,  Agricul- 
tural chemicals,  Public  policy,  Social  aspects, 
Water  quality  management. 

Modern  agriculture  in  the  United  States  is  recog- 
nized by  many  farmers  and  most  environmentalists 
as  a  significant  source  of  water  pollution.  Eroded 
soil,  agricultural  chemicals  applied  to  land  for  pest 
control  or  for  plant  nutrition,  and  wastes  from 
animal  and  plant  production  can  adversely  affect 
water  quality  when  they  reach  surface  or  ground 
waters  in  excessive  amounts.  Water  pollution  from 
these  agricultural  activities  is  a  complex  social 
problem  that  continues  to  challenge  government, 
agribusiness,  environmentalists,  and  the  concerned 
public.  Considerable  progress  has  been  made,  but 
much  remains  to  be  done  to  assure  the  quality  of 
the  nation's  essential  water  resources  and  the  via- 
bility of  its  food  suppliers.  A  systematic,  integrated 
approach  to  managing  water  resources  and  agricul- 
tural systems  in  harmony  with  water  quality  and 
quantity  objectives  is  needed.  Specific  social  issues, 
such  as  the  implementation  of  BMPs  or  the  preser- 
vation of  sufficient  agricultural  lands,  must  be  suc- 
cessfully addressed  before  the  environmental  prob- 
lems of  agriculture  can  be  considered  solved.  (See 
also  W88-07820)  (Lantz-PTT) 
W88-07821 


AGRICULTURAL  PROBLEMS  AND  ISSUES 
AS  RELATED  TO  AGRICULTURAL  MANAGE- 
MENT PRACTICES  AND  WATER  QUALITY, 

Iowa  Agricultural  and  Home  Economics  Experi- 
ment Station,  Ames. 
J.  P.  Mahlstede,  and  T.  E.  Hazen. 
IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
17-24,  5  ref. 

Descriptors:  'Agriculture,  'Water  quality  manage- 
ment, 'Agricultural  practices,  Soil  conservation, 
Technology,  Water  quality  control,  Water  quality, 
Economic  aspects,  Social  needs,  Legal  aspects, 
Political  constraints. 

This  overview  focuses  on  problems  and  trade-offs 
associated  with  the  goal  of  insuring  sustainable 
agricultural  production  systems  while  improving 
water  quality.  Obviously  these  problems  and  trade- 
offs are  not  confined  simply  to  a  development  of 
agricultural  technologies.  They  include  economic, 
social,  legal,  and  political  constraints  that  are  nec- 
essary for  the  security  and  maintenance  of  the 
ecological  resource  base  required  for  plant  growth 
and  development.  Restoring  environmental  quality 
via  soil  conservation,  water  quality  and  technology 
impact  studies,  are  discussed  directly.  (See  also 
W88-07820)  (Lantz-PTT) 
W88-07822     . 


TRANSFORMATIONS  AND  TRANSPORT  OF 
NITROGEN, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07824 
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CREAMS:  A  SYSTEM  FOR  EVALUATING 
MANAGEMENT  PRACTICES, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Lab. 
W.  G.  Knisel,  G.  R.  Foster,  and  R.  A.  Leonard. 
IN.  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
178-199,  6  fig,  6  tab,  22  ref. 

Descriptors:  *CREAMS,  *Water  quality  manage- 
ment, 'Water  pollution  sources,  'Mathematical 
models,  Nonpoint  pollution  sources,  Water  quality 
control,  Hydrology,  Erosion,  Sediment  yield,  Path 
of  pollutants,  Runoff,  Nutrients,  Pesticides,  Simula- 
tion analysis,  Sediments,  Management  planning. 

Mathematical  models  to  assess  nonpoint  source 
pollution  and  evaluate  effects  of  management  prac- 
tices for  its  control  are  needed  to  adequately  re- 
spond to  water  quality  legislation  of  the  past  10 
years.  Consequently,  the  USDA  Science  and  Edu- 
cation Administration  Agricultural  Research  has 
developed  CREAMS,  a  field  scale  model  for 
Chemicals,  Runoff,  and  Erosion  from  Agricultural 
Management  Systems.  The  model  includes  compo- 
nents for  hydrology,  erosion/sediment  yield,  and 
chemical  transport  that  describe  the  movement  of 
runoff,  sediment,  and  its  characteristics,  plant  nu- 
trients, and  pesticides  from  field-sized  areas.  It  is  a 
continuous  simulation  model  that  operates  effi- 
ciently to  allow  consideration  of  long  records  (20 
yr).  The  model  is  used  to  evaluate  alternate  man- 
agement practices  for  impact  on  the  yield  of  sedi- 
ment and  chemical  pollutants  from  field-sized  areas 
at  specific  sites.  A  number  of  these  alternate  prac- 
tices can  be  proposed  for  a  site,  and  after  their 
evaluation  with  CREAMS,  a  practice  can  be 
chosen  from  those  judged  to  adequately  control 
sediment  and  chemical  yield.  (See  also  W88-07820) 
(Lantz-PTT) 
W88-07831 


PREDICTING  WATER  QUALITY  RESULTING 
FROM  AGRICULTURAL  NONPOINT  SOURCE 
POLLUTION  VIA  SIMULATION  -  HSPF, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07832 


EVALUATING  THE  EFFECTIVENESS  OF 
BMPS  FROM  FIELD  STUDIES, 

Iowa  State  Univ.,   Ames.   Dept.   of  Agricultural 

Engineering. 

J.  L.  Baker,  and  H.  P.  Johnson. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

281-304,  1  fig,  7  tab,  60  ref.  Iowa  Agriculture  and 

Home  Economics  Experiment  Station  Project  No. 

2450. 

Descriptors:  'Water  quality  management,  'Man- 
agement planning,  'Field  tests,  Path  of  pollutants, 
Fate  of  pollutants,  Mathematical  models,  Research 
priorities,  Chemical  properties,  Physical  proper- 
ties, Agriculture,  Soil-water-plant  relationships, 
Weather,  Sediment  transport,  Pollution  load,  Sedi- 
ment load,  Biological  filters,  Ecological  effects, 
Agricultural  runoff. 

Chemical  and  physical  factors  influencing  the  ef- 
fectiveness of  Best  Management  Practices  (BMPs) 
are  considered,  methods  of  determining  BMP  ef- 
fectiveness from  field  studies  are  discussed,  and  a 
review  of  the  results  of  BMP  studies  are  presented. 
Enough  understanding  of  the  basic  processes  in- 
volved in  the  transport  and  fate  of  agricultural 
chemicals  has  been  generated  that  logic  and/or 
mathematical  modeling  normally  can  be  used  lo 
qualitatively  predict  the  effects  of  different  prac- 
tices. However,  the  large  number  of  different 
chemicals  involved  and  the  complexity  and  varia- 
tion with  time  and  space  of  the  soil-water-plant- 
weather  system  make  the  field  study  of  all  possible 
combinations  improbable  and  the  quantitative 
translation  of  results  from  one  set  of  conditions  to 
another  very  difficult.  Relative  to  environmental 
concerns,  however,  two  other  areas  of  research 
probably  should  have  higher  priority.  First,  the 
ability  to  predict  edge-of-field  losses  far  exceeds 
current  understanding  of  the  field-to-stream  trans- 
port processes.  Research  is  needed  to  obtain  back- 


ground experimental  data  and  increased  under- 
standing of  sediment  transport  and  changes  in 
chemical  and  hydrologic  processes  that  occur  en 
route.  In  particular,  the  use  of  vegetative  buffers  or 
filter  strips  has  environmental  control  potential  and 
warrants  further  study.  The  second  major  deficien- 
cy is  a  lack  of  knowledge  of  the  biological  impact 
of  chemical  and  sediment  loads  on  the  quality  of 
water  resources  receiving  agricultural  drainage. 
Currently,  some  practices  (e.g.,  incorporation  of 
pesticides)  are  being  promoted  as  BMPs  because 
they  reduce  edge-of-field  chemical  losses  and,  pre- 
sumably, the  amount  of  chemicals  reaching  the 
water  resources.  However,  little  may  be  known  of 
the  impact  of  the  presence  of  the  chemical  in 
question.  It  is  evident  from  the  experimental  data 
which  were  reviewed  that  two  of  the  leading  BMP 
candidates  to  reduce  edge-of-field  runoff  losses  are 
conservation  tillage  and  incorporation  of  applied 
chemicals  -  the  first  reduces  sediment  and  water 
carriers,  the  second,  chemical  concentrations.  (See 
also  W88-07820)  (Lantz-PTT) 
W88-07835 


AGRICULTURAL  MANAGEMENT  PRAC- 
TICES AND  THE  INTEGRITY  OF  INSTREAM 
BIOLOGICAL  HABITAT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

B.  W.  Menzel. 

IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
305-329,  3  fig,  4  tab,  98  ref.  Iowa  Agriculture  and 
Home  Economics  Experiment  Station  Project  No. 
2410. 

Descriptors:  'Stream  biota,  'Aquatic  habitat, 
'Water  quality  management,  'Agricultural  prac- 
tices, Nonpoint  pollution  sources,  Ecosystems,  Ec- 
ological effects,  Nutrients,  Sediment  yield,  Flow 
profiles,  Habitats,  Energy,  Soil  conservation,  Agri- 
cultural chemicals,  Riparian  land,  Water  storage, 
Water  temperature,  Dissolved  oxygen. 

To  date,  the  principal  approach  of  agricultural 
nonpoint  source  pollution  control  programs  has 
been  to  employ  traditional  and  sometimes  innova- 
tive soil  and  water  conservation  practices  in  the 
expectation  that  reduction  of  sediment  and  of  at 
least  some  agricultural  chemical  inputs  will  be 
sufficient  to  restore  water  quality  and  thereby 
achieve  stream  ecological  integrity  as  well.  Long- 
term  studies  have  made  important  contributions  to 
the  knowledge  of  stream  ecology  in  agricultural 
ecosystems.  From  these  investigations,  a  holistic 
Best  Management  Systems  approach  has  been  ad- 
vanced to  achieve  both  agricultural  production 
and  ecological  integrity  objectives.  This  system 
approach  would  utilize  a  variety  of  land  and  water 
management  strategies,  designed  to  meet  specific 
local  conditions,  in  order  to  produce  acceptable 
compromises  between  productive  and  protective 
uses  of  the  resources.  Although  a  variety  of  ap- 
proaches is  possible,  a  unifying  element  in  each  is 
the  protection  of  substantial  proportions  of  riparian 
environments.  Some  recommended  practices  for 
achieving  improvements  in  the  four  contributing 
elements  of  stream  ecological  integrity  are:  (1) 
Water  quality  -  For  reduction  in  sediment  and 
nutrient  loading,  traditional  soil  conservation  prac- 
tices will  be  of  utility  to  varying  degrees;  (2)  Flow 
regime  -  For  reduction  of  discharge  extremes, 
practices  promoting  storage  of  storm  runoff,  fol- 
lowed by  water  release  during  dry  periods,  are 
suggested;  (3)  Habitat  structure  -  Active  programs 
of  structural  habitat  improvement  are  possible  but 
tend  to  be  labor-intensive  and  expensive;  and  (4) 
Energy  relationships  -  In  addition  to  promoting 
improved  water  quality,  flow  regime,  and  habitat 
structure,  maintenance  of  a  riparian  buffer  strip 
would  provide  a  source  of  nutritive  detrital  materi- 
al and  enhance  conditions  of  temperature  and  dis- 
solved oxygen  by  reducing  direct  solar  radiation. 
(See  also  W88-07820)  (Lantz-PTT) 
W88-07836 


FRAMEWORK  FOR  SELECTING  AGRICUL- 
TURAL NONPOINT  SOURCE  CONTROLS, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 


Water  Quality  Control — Group  5G 

P.  D.  Robillard,  and  M.  F.  Walter. 
IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
330-348,  10  fig,  6  tab,  35  ref. 

Descriptors:  'Planning,  'Water  pollution  control, 
'Agricultural  practices,  'Nonpoint  pollution 
sources,  'Water  quality  management,  Water  qual- 
ity control,  Costs,  Pollutant  loads,  Land  use.  Agri- 
culture, Cost  analysis,  Economic  aspects. 

Considerable  progress  has  been  made  in  linking 
nonpoint  source  loads  to  water  quality  objectives 
for  specific  stream/lake  systems  such  as  the  Great 
Lakes.  However,  in  many  watersheds,  generalized 
nonpoint  pollution  sources  (NPS)  planning  will 
probably  continue  with  minimal  data.  The  plan- 
ning framework  presented  in  this  paper  is  intended 
for  the  latter  case.  Utilizing  the  concepts  of  path- 
way control,  manageable  NPS  load,  cost-effective- 
ness, and  cost  equivalents,  control  strategies  can  be 
evaluated.  This  evaluation  procedure  will  yield  a 
ranking  of  different  types  of  practices  or  sets  of 
practices.  The  results  of  the  case  study  and  the 
example  of  NPS  control  strategy  evaluation  sup- 
port and  highlight  the  following  findings  from 
previous  research  activities:  (1)  Management  and 
tillage  options,  in  some  cases,  offer  cost-effective 
NPS  control  options;  (2)  Agricultural  NPS  con- 
trols which  take  land  out  of  production  or  result  in 
a  shift  from  relatively  high  value  row  crops  to 
small  grains  or  sod  can  have  appreciable  income 
effects;  (3)  By  integrating  point  source  or  nonagri- 
cultural  NPS  control  alternatives  into  the  evalua- 
tion framework,  a  standard  for  comparison  can  be 
established.  In  some  instances,  point  source  con- 
trols are  clearly  more  efficient  and  overall  pro- 
gram resources  should  be  redirected  accordingly; 
and  (4)  Treating  high  delivery  or  critical  areas  can 
appreciably  reduce  unit  NPS  control  costs.  More 
intensive  land  treatment  utilizing  vegetative  and 
structural  controls  may  be  justified  in  these  cases. 
(See  also  W88-07820)  (Lantz-PTT) 
W88-07837 


SOCIAL  AND  INSTITUTIONAL  FACTORS  AF- 
FECTING THE  ADOPTION  AND  MAINTE- 
NANCE OF  AGRICULTURAL  BMPS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology  and 

Anthropology. 

P.  J.  Nowak,  and  P.  F.  Korsching. 

IN:  Agricultural  Management  and  Water  Quality. 

Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 

349-373,  2  fig,  5  tab,  64  ref  Iowa  Agriculture  and 

Home  Economics  Experiment  Station  Project  No. 

2364. 

Descriptors:  'Water  quality  control,  'Social  as- 
pects, 'Management  planning,  'Agricultural  prac- 
tices, 'Institutions,  'Best  Management  Practice, 
Land  use,  Conservation,  Nonpoint  pollution 
sources,  Topography,  Soil  conservation. 

Best  Management  Practices  (BMPs)  may  be  con- 
sidered among  the  technologies  that  have  the  po- 
tential to  enhance  environmental  quality.  They 
provide  an  alternative  combination  of  land  use, 
conservation  practices,  and  management  tech- 
niques which,  when  applied  to  a  unit  of  land,  result 
in  the  opportunity  for  a  reasonable  economic 
return  within  acceptable  environmental  standards. 
Nevertheless,  even  though  these  BMPs  exist  and 
are  being  continually  refined  and  improved,  there 
has  been  only  marginal  success  in  their  implemen- 
tation. Their  potential  benefit  will  only  become 
real  to  the  extent  that  they  actually  are  implement- 
ed. This  paper  analyzes  the  social  and  institutional 
factors  that  influence  the  adoption  and  mainte- 
nance of  agricultural  nonpoint  source  BMPs  by 
farmers  and  landowners.  The  role  of  institutional 
factors,  topographic  characteristics  of  the  land, 
structure  of  the  farm  organization,  and  personal 
characteristics  of  the  farm  operator  will  be  dis- 
cussed relative  to  their  influence  on  behaviors 
which  have  the  potential  to  enhance  water  quality 
and  conserve  the  soil.  (See  also  W88-07820) 
(Lantz-PTT) 
W88-07838 
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BEST  MANAGEMENT  PRACTICE  IMPLE- 
MENTATION ECONOMICS  AND  FARMER 
DECISION  MAKING, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
J.  A.  Miranowski,  and  K.  F.  Alt. 
IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
374-384,  2  fig,  4  tab,  2  ref. 

Descriptors:  *Farming,  'Decision  making,*Best 
Management  Practice,  'Economic  aspects,  'Agri- 
cultural practices,  'Management  planning,  Eco- 
nomic aspects,  Energy,  Tillage,  Nonpoint  pollution 
sources,  Risks,  Profit. 

The  objective  of  Best  Management  Practice 
(BMP)  implementation  economics  is  to  forecast 
which  BMPs  will  be  selected  by  farmers  for  imple- 
mentation and  to  aid  farmers  in  that  selection  proc- 
ess. This  evaluation  has  generally  relied  on  com- 
parisons of  monetarized  costs  and  benefits  of  alter- 
native BMPs,  such  as  can  be  done  by  budget 
analysis  or  linear  programming.  A  major  point  of 
discussion  needs  to  be  how  closely  these  decision 
models  for  determining  BMP  economics  will  rep- 
resent the  decision-making  process  of  farmers.  Tra- 
ditional analyses  of  BMPs  are  restricted  by  the 
assumptions  employed.  Farmers  may  entertain  ob- 
jectives in  addition  to  profit  maximization.  Farm 
management  decisions  may  involve  intertemporal 
soil  productivity.  The  regional  programming 
model  coefficients  are  not  scaled  up  from  coeffi- 
cients developed  for  individual  farm  models.  Also, 
much  information  may  be  lost  in  going  from  actual 
farmers  to  representative  farmers.  Farmers'  per- 
ceptions of  yields  and  risk  need  to  be  considered  in 
modeling.  Although  the  sample  farmers'  yield  per- 
ceptions were  not  significantly  different  from  re- 
search evidence,  their  risk  attitudes  were  not  ho- 
mogeneous, bui  varied  from  risk  averse  to  risk 
loving.  Economic  characteristics  of  farmers  may 
be  important  in  BMP  adoption  and  utilization, 
especially  if  conservation  programs  are  to  be  tar- 
geted to  specific  erosion  problems  and  to  particular 
farmers.  The  choice  of  tillage  practice  was  sensi- 
tive to  human  capital,  scale,  and  tenure  factors. 
Relative  input  (energy)  price  changes  also  need  to 
be  considered  when  developing  non-point  source 
pollution  policies.  Rising  energy  prices  will  reduce 
soil  loss  to  a  point.  Further  reductions  will  have  to 
rely  on  other  regulatory  or  incentive  programs. 
(See  also  W88-07820)  (Lantz-PTT) 
W88-07839 


POLICY  DEVELOPMENT  AND  THE  REGION- 
AL ECONOMICS  OF  IMPLEMENTING  NPS 
CONTROLS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Agricul- 
tural Economics  and  Economics. 
C.  R.  Taylor. 

IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
387-402,  6  fig,  5  tab,  10  ref. 

Descriptors:  'Water  pollution  control,  'Nonpoint 
pollution  sources,  'Management  planning,  'Eco- 
nomic aspects,  'Policy  making,  Farming,  Compari- 
son studies,  Cost-benefit  analysis,  Costs,  Model 
studies,  Social  costs. 

The  conceptual  framework  for  policy  evaluation 
highlights  the  necessity  for  considering  the  market 
as  well  as  the  pollution  impacts  of  regional  and 
national  policies.  For  policies  which  impact  a  sig- 
nificant portion  of  national  production  it  was 
shown  that  farm  income  as  well  as  pollution  para- 
doxes exist.  Due  to  the  interactive  nature  of  non- 
point  pollution  source  (NPS)  policies  arising  from 
market  forces  or  physical  factors,  it  was  shown 
that  NPS  policies  on  different  sources  should  be 
evaluated  together  in  arriving  at  a  comprehensive 
NPS  policy.  Moreover,  interregional  linkages  must 
be  considered  in  the  policy  development  stage 
because  a  policy  imposed  in  one  region  influences 
the  impacts  of  a  policy  in  another  region.  Develop- 
ment of  a  regional  or  national  model  for  analysis  of 
NPS  policies  necessitates  many  modeling  compro- 
mises in  terms  of  market  and  noneconomic  link- 
ages. A  comparison  of  several  similar  studies  of 
erosion-sedimentation  control  policies  yielded  the 
observation  that  the  studies  had  many  conflicting 
results,  especially  in  terms  of  identifying  who  gains 


and  who  loses  from  establishment  of  a  particular 
policy.  However,  there  is  some  comfort  in  the  fact 
that  the  various  studies  gave  reasonably  consistent 
estimates  of  the  social  cost  of  policies  as  manifested 
in  the  marketplace.  To  complete  the  social  ac- 
counting of  benefits  and  costs,  estimates  of  the 
external  (pollution)  costs  abated  by  the  policies  and 
of  the  social  overhead  (public)  costs  are  required. 
Neither  of  these  cost  categories  have  been  given 
enough  attention.  (See  also  W88-07820)  (Lantz- 
PTT) 
W88-07840 
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YSIS OF  AGRICULTURAL  NONPOINT 
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Resources  for  the  Future,  Washington,  DC.  Envi- 
ronmental Policy  Evaluation  Program. 
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Descriptors:  'Policy  making,  'Model  studies, 
'Nonpoint  pollution  sources,  'Water  pollution 
control,  Agricultural  practices,  Nitrogen,  Phos- 
phorus, Biological  oxygen  demand,  Dissolved 
oxygen,  Sediment  control,  Simulation  analysis, 
Water  quality  control,  Runoff,  Kjeldahl  procedure, 
Water  quality  standards,  Cropland,  Rivers. 

Rivers  and  regions  of  the  country  where  cropland 
sediment  controls  will  result  in  significantly  im- 
proved water  quality  are  identified.  The  baseline 
simulations  indicate  widespread  violations  of  total 
Kjeldahl  nitrogen  (TKN)  and  total  phosphorus 
(TP)  water  quality  standards.  Violations  of  BOD 
and  DO  standards  are  significantly  lower.  These 
results  are  in  agreement  with  the  latest  water  qual- 
ity monitoring  data  available  for  the  nation.  The 
report  shows  the  results  of  three  policy  simula- 
tions: a  point  source  control  policy  Best  Practica- 
ble Technology  Standards/Secondary  Treatment 
(BPT/ST),  a  cropland  sediment  control  policy, 
and  full  implementation  of  the  first  two  policies. 
The  simulations  indicate  that  the  first  two  policies 
by  themselves  would  result  in  varying  degrees  of 
water  quality  improvement  nationally.  However, 
full  implementation  of  these  two  policies  would 
result  in  significantly  improved  water  quality  in 
many  regions  of  the  country.  The  report  shows 
that  such  a  policy  would  further  reduce  water 
quality  violations  over  and  above  the  reduction 
that  could  be  expected  by  point  source  controls 
alone  by  the  following  percentages:  31%  for  BOD, 
24%  for  TKN,  25%  for  TP,  and  44%  for  DO. 
Even  after  full  implementation  of  point  source  and 
sediment  control  policies,  however,  approximately 
one-half  of  the  nation's  rivers  will  still  experience 
violations  of  the  TP  and  TKN  standards.  This 
analysis  suggests  that  attention  will  have  to  be 
given  to  reducing  other  nonpoint  sources  of  these 
pollutants,  such  as  pastureland,  rangeland,  and 
urban  runoff.  (See  also  W88-07820)  (Lantz-PTT) 
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ENVIRONMENTAL  FUTURES, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
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IN:  Agricultural  Management  and  Water  Quality. 
Iowa  State  University  Press,  Ames,  Iowa.  1983.  p 
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Descriptors:  'Agricultural  practices,  'Water  pollu- 
tion control,  'Future  planning,  'Environmental  ef- 
fects, Animal  wastes,  Crops,  Fertilizers,  Pesticides, 
Research  priorities,  Economic  aspects,  Erosion 
control,  Policy  making,  Grain  crops,  Soybeans, 
Cotton,  Technology,  Prices,  Crop  yield.  Cropland, 
Soil  erosion,  Soil  conservation,  Herbicides. 

The  economic  and  environmental  impacts  of  pro- 
jected growth  in  US  crop  production  and  alterna- 
tive policies  for  dealing  with  these  impacts,  are 
discussed,  focusing  on  grains,  soybeans,  and 
cotton.  There  crops  regularly  occupy  some  70%  of 
harvested  cropland  and  are  by  far  the  major  users 
of  fertilizers  and  pesticides  applied  by  farmers. 
Moreover,  these  are  the  crops  for  which  demand  is 


likely  to  grow  most  rapidly.  Wastes  of  confined 
animals  are  an  important  source  of  water  pollution, 
but  most  of  it  is  counted  as  a  point  source.  The 
concern  here  is  with  the  impacts  of  nonpoint 
sources  of  agricultural  wastes.  The  paper  is  divided 
into  six  parts  dealing  with  projects  of  crop  produc- 
tion; trends  in  technology,  input  prices,  and  crop 
yields;  demand  and  supply  projects  for  cropland; 
future  demand  for  fertilizers  and  pesticides;  envi- 
ronmental impacts  of  the  projected  patterns  of 
resource  use;  and  policy  issues  suggested  by  the 
analysis  of  environmental  impacts,  respectively.  In 
thinking  about  how  to  cope  with  the  projected 
erosion  problem,  new  approaches  are  needed.  The 
author  suggests  that  research  to  develop  new  tech- 
nologies that  would  deliver  higher  crop  yields  than 
those  projected  would  go  far  to  reduce  the  demand 
for  cropland,  permitting  production  to  be  concen- 
trated on  the  best,  less  erosive  lands.  In  addition, 
research  to  overcome  the  present  economic  and 
environmental  limits  to  conservation  tillage  would 
permit  more  erosive  land  to  be  brought  into  pro- 
duction without  paying  the  high  penalty  in  erosion 
damages  that  now  seems  likely.  Development  of 
shorter  season  varieties  would  extend  the  northern 
limits  of  conservation  tillage;  seeds  resistant  to 
diseases  fostered  by  moisture  would  permit  spread 
of  the  technology  to  less  well-drained  soils;  and 
development  of  new  herbicides  effective  against 
certain  weeds,  especially  perennials,  also  would 
extend  its  reach.  Research  on  the  long-term,  more 
subtle  effects  of  herbicides  on  the  environment 
should  also  be  a  key  part  of  the  research  strategy. 
(See  also  W88-07820)  (Lantz-PTT) 
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REVIEW  OF  PENNSYLVANIA'S  COMPRE- 
HENSIVE WATER  QUALITY  MANAGEMENT 
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Descriptors:  'Pennsylvania,  'Water  quality  man- 
agement, 'Management  planning,  'Maryland, 
'Evaluations,  'Interstate  rivers,  Water  quality  con- 
trol, Urban  runoff,  Construction,  Economic  as- 
pects, Waste  disposal,  Fertilizers,  Organic  wastes, 
Agricultural  practices,  Nutrients,  Bacteria,  Regula- 
tions, Agricultural  runoff,  Nonpoint  pollution 
sources,  Septic  tanks,  Agricultural  chemicals,  Pol- 
lutants, Institutions,  Enforcement,  Runoff. 

The  Susquehanna  River  Basin  Commission  staff 
reviewed  the  Water  Quality  Management  and  Sec- 
tion 208  Plans  for  Pennsylvania  and  Maryland  to 
assure  compatability  of  the  respective  plans  within 
interstate  watersheds.  The  point  source  and  non- 
point  source  management  recommendations  were 
found  to  be  compatible.  Stream  use  classifications 
for  upstream  and  downstream  segments  were  also 
found  to  be  compatible.  A  summary  of  the  land 
uses,  water  quality  and  point  source  management 
recommendations  for  the  Deer  Creek,  Muddy 
Creek,  Broad  Creek,  Michael  Run,  Conowingo 
Creek  and  Octoraro  Creek  Watersheds  are  provid- 
ed, including:  (1)  The  most  serious  nonpoint  water 
quality  problems  in  the  area  result  from  agricultur- 
al runoff,  malfunctioning  on-lot  systems,  residential 
construction,  urban  runoff  and  related  activities. 
Lack  of  funds  to  implement  management  programs 
is  the  single  most  critical  problem;  (2)  Over  half  of 
the  area's  population  is  and  will  continue  to  rely  on 
on-lot  disposal  systems.  The  design,  operation  and 
maintenance  of  these  systems  are  reported  to  be 
major  causes  for  their  failures;  (3)  Improper  appli- 
cation of  fertilizers  and  chemicals,  organic  wastes 
and  poor  farming  practices  are  the  causes  of  prob- 
lems in  the  study  area.  Agricultural  runoff  contains 
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iiment  loads  which  are  considerably  higher  than 
int  sources,  bacteria,  organic  material,  nutrients 
itrogen  and  phosphorus),  pesticides  and  other 
emicals.  Concentrations  of  pollutants  in  runoff 
pend  on  topography,  soil  type,  land  use  and 
infall  patterns;  (4)  Although  a  relatively  minor 
irtion  of  the  study  area  is  urbanized,  urban  runoff 
a  potential  concern,  and  additional  data  collec- 
in  and  evaluation  are  recommended;  and  (5) 
mailable  information  indicate  that  construction 
e  runoff  and  silviculture  activity  are  not  causing 
y  major  water  quality  problems  in  the  area, 
listing  laws  and  regulations  should  be  sufficient 
prevent  or  correct  any  potential  future  water 
lality  problems  if  adequately  enforced.  (Lantz- 

m 
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epartment  of  Zoology,  University  of  Toronto, 

jronto,  Ontario  M5S  1A1,  Canada. 

.  J.  Steedman,  and  H.  A.  Regier. 

madian  Journal  of  Fisheries  and   Aquatic   Sci- 

ices  CJFSDX,  Vol.  44,  Suppl.  2,  p  95-103,  1987. 

fig,  78  ref. 

escriptors:  "Lake  fisheries,  'Aquatic  ecosystems, 
^ake  restoration,  *Ecosystem  management, 
tfodel  studies,  Great  Lakes,  Management  plan- 
ng,  Models,  Catchment  areas. 

onventional  approaches  to  ecological  manage- 
ent  presuppose  the  preeminence  of  normal  natu- 
il  processes  in  quasi-equilibrium  state,  in  the  pres- 
tce  of  one  or  a  few  cultural  stresses  of  light  to 
oderate  intensities.  They  also  presuppose  that  the 
)iotic  and  biotic  structural  form  of  the  ecosystem 
relatively  unaffected.  In  some  parts  of  the  Great 
akes,  normal  natural  ecosystem  processes  have 
:en  overwhelmed  by  numerous  intense  cultural 
etors.  Rehabilitation  of  such  areas  requires  infor- 
lation  and  understanding  of  a  type  that  is  not 
Mitral  to  conventional  fisheries  biology.  The  au- 
lors  review  and  extend  existing  scientific  ap- 
roaches  that  contribute  to  an  effective  and  rele- 
ant  'ecosystem  science,'  according  to  the  criteria 
tat  they  (1)  incorporate  spatial  and  structural 
lodels  appropriate  to  an  ecosystem  perspective  of 
le  Great  Lakes  basin,  (2)  incorporate  functional 
ttributes  actually  observed  in  stressed  and  cultur- 
lly  degraded  aquatic  ecosystems,  and  (3)  provide 
iformation  directly  relevant  to  effective,  informal, 
roadly  based  mechanisms  of  ecosystem  rehabilita- 
on  and  husbandry.  (Author's  abstract) 
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Descriptors:  "Oil  slicks,  'Cleanup  operations, 
'Dispersants,  "Oil,  Performance  evaluation,  Chem- 
cal  properties,  Norway,  Emulsions,  Temperature, 
Dil  characterization. 

rhe  tests  discussed  in  this  paper  attempted  to  study 
the  effectiveness  of  different  oil  dispersants  as  ap- 
plied to  different  oil  qualities  and  at  temperatures 
relevant  to  Norwegian  conditions.  The  effective- 
ness tests  used  were  the  Mackay  method  and  a 
revised  version  of  the  WSL-test  (WSL/IVL  test). 


The  experiments  were  performed  at  13  C,  6  C  and 
at  1.5-3  C.  A  total  of  13  concentrated  dispersants 
were  tested  in  this  and  an  earlier  project.  The  oils 
covered  were  Ekofisk  crude,  bunker  fuel  IF-30, 
Statfjord  crude  and  weathered,  emulsified  Statf- 
jord.  The  dispersants  classified  as  highly  effective 
from  the  13  C-experiments  were  tested  at  6C  on 
the  same  oil  qualities.  Dispersants  BP  1100  WD 
and  Corexit  9527  showed  the  best  performance 
toward  Ekofisk  crude  oil,  while  the  three  others 
showed  medium  to  high  effectiveness  while  the 
three  other  dispersants  tested  (Dasic  Slickgone 
LTE,  Dispolene  34S/36S,  Finasol  OSR  5)  showed 
medium  to  high  effectiveness.  A  similar  tempera- 
ture effect  was  seen  with  IF-30,  but  at  the  highest 
D:0  ratio  1:20,  Dispolene  34S  and  Finasol  OSR  5 
showed  a  remarkably  high  effectiveness,  causing 
complete  dispersion  of  the  oil.  A  further  decrease 
in  amount  of  Ekofisk  crude  oil  dispersed  was  ob- 
served in  experiment  undertaken  at  1.5-3  C.  At  this 
temperature,  the  viscosity  of  the  IF-30  was  too 
high  to  undergo  dispersion  in  the  Mackay  appara- 
tus. For  experiments  at  13C  with  the  Statfjord  oils, 
at  the  lowest  D:0  ratio  of  1:100,  the  amount  of  oil 
in  dispersion  after  10  min  of  mixing  was  76%  for 
the  crude  oil,  6%  for  the  weathered  oil  and  25% 
for  the  emulsified  oil.  An  increasing  D:0  ratio  was 
able  to  compensate  for  the  reduced  effectiveness 
for  the  weathered  oil,  but  less  so  for  the  emulsified 
oil.  A  good  correlation  between  results  from  the 
two  tests  with  one  oil  quality  does  not  guarantee  a 
similar  good  correlation  when  another  oil  quality  is 
tested.  (Friedmann-PTT) 
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In  recent  years,  growing  attention  has  been  fo- 
cused on  the  generation  and  subsequent  disposition 
of  hazardous  waste  (HW)  and  radioactive  mixed 
waste  (RMW).  Certain  of  the  November  1984 
Amendments  to  the  Resource  Conservation  and 
Recovery  Act  emphasized  reduction  of  the  amount 
of  waste  generated,  as  opposed  to  its  treatment  and 
disposal,  which  led  to  establishment  of  the  Hazard- 
ous Process  Material  Substitution  project.  In  an  8- 
month  study  conducted  during  FY  1986,  in  which 
material  substitutions,  and  to  a  lesser  extent  process 
modifications  were  evaluated  as  means  to  minimize 
HW  and  RMW  generation.  Preliminary  conclu- 
sions include:  (1)  Little  potential  for  hazard  reduc- 
tion by  material  substitution  was  found  for  waste 
corrosive  acids,  mercury  catalyst,  and  combustible 
waste;  (2)  Reduction  of  the  hazards  associated  with 
mercury  in  the  process  equipment  waste  can  be 
accomplished  by  substituting  electrolytic  dissolu- 


tion for  the  mercury-catalyzed  dissolution  treat- 
ment process  or  by  treatment  (e.g.,  fractionation) 
of  the  waste  to  remove  mercury;  (3)  Although 
inappropriate  for  shielding  water  applications, 
phosphate-based  corrosion  inhibitors  are  suitable 
nonhazardous  substitutes  for  those  based  on  potas- 
sium chromate  in  applications  such  as  process  heat- 
ing and/or  cooling  water;  (4)  Generation  of  lead 
shielding  waste  can  be  significantly  reduced  by 
eliminating  unnecessary  contamination,  reusing 
slightly  contaminated  lead,  recycling  the  contami- 
nated lead  that  cannot  be  reused,  and  substituting 
steel  or  stainless  steel  shielding  for  lead  shielding; 

(5)  The  use  of  cadmium  for  criticality  control  in 
fuel  reprocessing  operations  could  be  reduced  or 
eliminated  by  substituting  boron  enriched  in  10-B; 

(6)  The  RMW  generated  from  incinerator  oper- 
ations can  be  rendered  less  hazardous  only  be 
needless  restrictions  on  the  combustible  waste  that 
the  facility  is  designed  to  handle.  The  incinerator 
ash  RMW,  containing  heavy  metals,  is  an  unavoid- 
able consequence  of  normal  operations;  and  (7) 
Further  study  is  required  before  material  and/or 
method  substitutions  can  be  made  for  laboratory 
wastes.  (See  also  W88-07971)  (Lantz-PTT) 
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The  purpose  of  the  manual  is  to  provide  guidance 
to  prevent  spills  of  hazardous  substances  in  fixed 
facilities  that  produce  substances  from  raw  or  start- 
er materials,  store  the  substances,  or  transfer  the 
substances  to  and  from  transportation  terminals. 
The  emphasis  is  on  smaller-sized  chemical  manu- 
facturing facilities.  The  manual  consists  of  seven 
sections  and  an  Appendix:  (1)  Introduction;  (2) 
Manual  of  Practice;  (3)  Hazardous  Substances  and 
Their  Characteristics;  (4)  Fixed  Facilities;  (5)  Fa- 
cility Spill  Prevention  Practices;  (6)  Preventive 
Engineering  Practices;  and  (7)  Bibliography.  Sec- 
tion 1  contains  the  purpose  and  an  overview  of  the 
manual.  Section  2,  the  manual  proper,  deals  with 
the  preparation  of  a  Facility  Spill  Prevention 
Master  Plan  and  makes  use  of  Sections  3,  4,  5,  and 
6.  Section  3  contains  a  listing  of  all  hazardous 
substances  under  consideration,  with  their  physical 
behavior  on  release  to  air,  water  and  ground,  and 
their  specific  hazards.  Section  4  lists  the  fixed 
facility  equipment  elements  that  would  interact 
with  hazardous  substances.  Section  5  lists  the  vari- 
ous facility  spill  prevention  practices,  including 
organization,  risk  identification,  material  compat- 
ibility, preventive  maintenance,  good  housekeep- 
ing, security  and  training.  Section  6  details  the 
preventive  engineering  practices  such  as  monitor- 
ing and  secondary  containment  of  storage  vessels, 
fire  protection  systems,  alarm  systems,  valving  and 
venting,  drainage  control,  waste  treatment,  etc. 
Section  7  lists  the  sources  used  in  preparing  the 
manual.  The  appendix  contains  descriptions  of 
fixed  facility  chemical  processing  equipment  com- 
ponents, from  which  a  checklist  of  equipment 
items  interacting  with  hazardous  substances  can  be 
derived  for  use  in  preparing  a  Spill  Prevention 
Plan.  (Author's  abstract) 
W88-07980 
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Group  6A — Techniques  Of  Planning 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


SCHEMATIC  MODELS  FOR  DISTRIBUTION 
SYSTEMS  DESIGN.  I:  COMBINATION  CON- 
CEPT, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07042 


SCHEMATIC  MODELS  FOR  DISTRIBUTION 
SYSTEMS  DESIGN.  II:  CONTINUUM  AP- 
PROACH, 

TAHAL-Water  Planning  for  Israel  Ltd.,  Tel-Aviv. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07043 


PLANNING    MODEL    FOR    OPTIMAL    CON- 
TROL OF  SALTWATER  INTRUSION, 

Humboldt  State  Univ.,  Areata,  CA.  Dept.  of  Envi- 
ronmental Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-07044 


METROPOLITAN  WATER  MARKET  DEVEL- 
OPMENT: SEATTLE,  WASHINGTON,  1887- 
1987, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07045 


ANALYSES  OF  RESERVOIR  STORAGE  REAL- 
LOCATIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-07109 


CAD    COMPARISONS    FOR    WASTEWATER 
TREATMENT  FACILITIES, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07143 


AGRICULTURAL  WATER  MODELING  AND 
ECONOMIC  INFORMATION  NEEDS  UNDER 
THE  MODEL  WATER  CODE, 

Food  and  Resource  Economics  Department,  Uni- 
versity of  Florida,  G-099  McCarty  Hall,  Gaines- 
ville, Florida  32611. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-07282 


PROJECTION  OF  URBANIZATION  EFFECTS 
ON  RUNOFF  USING  CLARK  INSTANTANE- 
OUS UNIT  HYDROGRAPH  PARAMETERS, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-07284 


PLANNING  OF  URBAN  BEST  MANAGEMENT 
PRACTICES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
C.  Y.  Kuo,  K.  A.  Cave,  and  G.  V.  Loganathan. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
I,  p  125-132,  February  1988.  2  fig,  5  tab,  8  ref. 

Descriptors:  *Best  management  practices,  'Hydro- 
graphs,  *Flood  hydrographs,  'Storm  runoff,  'Cost 
analysis,  'Management  planning,  'Computer  pro- 
grams, 'Personal  computers,  Algorithms,  Wash- 
outs, Pollutographs,  Sensitivity  analysis,  Detention 
reservoirs. 

A  user  friendly  computer  program  has  been  devel- 
oped for  application  in  personal  computers  for 
preliminary  design,  evaluation,  and  cost  effective- 
ness analysis  of  various  best  management  practice 


(BMP)  measures  to  control  stormwater  quantity 
and  quality.  The  algorithms  utilize  the  Soil  Conser- 
vation Service  TR-55  method  for  calculating 
runoff  hydrographs  for  a  single  storm  event  and  a 
first  order  pollutant  washoff  equation  to  generate 
pollutographs.  Sensitivity  analyses  bases  on  differ- 
ent policy  scenarios  is  performed  on  a  hypothetical 
watershed  for  the  purpose  of  illustration.  Three 
types  of  BMP  measures,  namely  detention  ponds 
(dry,  wet,  and  extended  wet  ponds),  infiltration 
trenches,  and  porous  pavements  are  considered.  It 
is  found  that  the  extended  wet  ponds  have  the  best 
cost  effective  performance  of  the  measures  evaluat- 
ed. (Author's  abstract) 
W88-07285 


INFORMATION,  THE  DECISION  FORUM, 
AND  THIRD-PARTY  EFFECTS  IN  WATER 
TRANSFERS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 
S.  C.  Nunn. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  4,  p  473-480,  April  1988.  22  ref. 

Descriptors:  'Information  exchange,  'Economic 
aspects,  'Water  law,  'Ecological  effects,  'Deci- 
sion making  'Institutional  constraints,  Water  trans- 
fer, Irrigation,  Rural  areas,  Municipal  water,  In- 
dustrial water. 

Transfers  of  water  from  irrigation  to  municipal  and 
industrial  uses  are  seen  as  a  low-cost  approach  to 
the  water  supply  problems  of  western  cities.  Rural 
areas  of  origin  protest  that  market  transfers  ignore 
indirect  economic,  political,  social,  fiscal,  and  envi- 
ronmental effects  of  changes  in  water  use.  The 
capacity  of  five  different  water  transfer  institu- 
tions: the  market,  courts,  legislature,  special  pur- 
pose districts,  and  administrative  agencies,  to  de- 
velop and  weigh  information  about  indirect  and 
nonuser  impacts  was  analyzed.  All  five  forums 
have  biases  regarding  the  type  of  information  used. 
Markets  process  information  on  direct  economic 
costs  and  benefits  well  but  ignore  third-party  costs; 
legislative  bodies  are  sensitive  to  information  about 
indirect  and  nonuser  impacts  but  distort  informa- 
tion on  direct  benefits  and  costs;  neither  the  judici- 
ary nor  the  water  agency  is  likely  to  consider 
community  and  social  impacts  of  water  transfers. 
Special  districts  could  consider  both  direct  and 
indirect  values  but  are  often  controlled  by  a  leader- 
ship elite,  pursuing  narrow  goals  with  minimum 
membership  participation.  The  appropriate  forum 
for  decision  making  depends  upon  our  priorities 
among  values  and  on  the  values  that  are  at  stake  in 
particular  issues.  (Author's  abstract) 
W88-07437 


HYDROPOWER  PLANNING  IN  DEVELOPING 
COUNTRIES, 

R.  F.  Kilmartin. 

Journal  of  Energy  Engineering  JFEED9,  Vol.  1 14, 

No.   1,  p   1-25,  April   1988.   8  fig,   1   tab,   13  ref. 

Descriptors:  'Computer  models,  'Hydroelectric 
Power,  'Project  planning,  'Planning,  'Developing 
countries,  Utilities,  Mathematical  models,  Electric 
powerplants,  Long-term  planning. 

The  1960s  and  1970s  saw  the  development  in  the 
U.S.  and  Europe  of  a  number  of  useful  mathemati- 
cal planning  tools  for  electric  power  systems.  Utili- 
zation of  these  tools  in  practical  application,  how- 
ever, appears  more  significant  in  some  of  the  de- 
veloping countries  than  in  the  industrialized  coun- 
tries where  they  originated.  It  is  not  uncommon  to 
find  electric  power  utilities  in  the  third  world 
countries  that  are  using  and  indeed  developing 
state  of  the  art  planning  techniques  in  long-range 
generation  planning.  This  is  particularly  so  for 
systems  with  large  amounts  of  existing  and/or  po- 
tential hydroelectric  power.  Despite  the  approxi- 
mations that  are  necessary,  these  techniques  fur- 
nish planners  and  decision  makers  with  valuable 
insights  on  the  range  of  possible  long-term  conse- 
quences of  near-term  decisions.  Computer  models 
that  have  been  found  useful  in  long-range  planning 
in  nations  with  high  hydro  potential  include 
EVAL  (a  group  of  site  selection  evaluation  pro- 
grams), MGI  (a  linear  programming  optimization 


an 
.1 


model),  IPA  (a  hydrothermal  system  simulatioi 
model),  and  WASP  (a  system  planning  package). 
No  single  model  is  sufficient  for  development  of 
some  part  of  the  task  efficiently  but  alternating 
interactive  cross-checks  are  necessary.  (Freid- 
mann-PTT) 
W88-07504 


CHEMUNG  SUBBASIN:  LOW  FLOW  MAN- 
AGEMENT FRAMEWORK  PLAN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  W.  Heicher,  R.  E.  Edwards,  and  G.  H. 

Hirschel. 

Publication   No.    109.    Susquehanna   River   Basin 

Commission,     Harrisburg,     Pennsylvania.     April 

1987.   200  p,    12  fig,   46  tab,  43   ref,   6  append. 

Descriptors:  'Management  planning,  'Water 
supply,  'Instream  flow,  'Pennsylvania,  'New 
York,  'Chemung  River,  Drainage  systems,  Sur- 
face-groundwater  relations,  Prediction,  Water 
demand,  Low  flow,  Water  management. 

The  Chemung  Subbasin  is  located  in  north  central 
Pennsylvania  and  the  southern  tier  counties  of 
central  New  York  State.  The  subbasin  covers  a 
drainage  area  of  2,596  sq  mi,  with  about  67%  of 
the  area  lying  in  New  York  and  33%  in  Pennsylva- 
nia. The  purpose  of  this  framework  is  to  provide 
for  the  coordinated  management  of  water  supplies 
in  the  Chemung  Subbasin.  Because  the  drainage 
system  is  interstate,  the  geographic  limits  of  most 
previous  planning  efforts  have  been  at  least  partly 
dictated  by  political  boundaries.  Surface  and 
groundwater  availability  are  examined,  with  par- 
ticular emphasis  on  low  flows,  as  well  as  their 
frequency  and  duration.  Water  demand  and  histor- 
ic low  flows  are  analyzed  to  define  existing  and 
future  water  supply  problems  within  specific  geo- 
graphic areas.  The  7-day  10-year  low  flow  value 
(Q7-10)  is  used  as  a  target  value  to  identify  project- 
ed water  deficiencies  during  low  flow  events.  Po- 
tential management  actions  are  identified  for  fur- 
ther consideration  and  feasibility  analysis.  Data 
gaps  are  identified  and  discussed.  This  framework 
plan  is  dynamic,  and  may  be  modified  as  water 
supply  needs  change.  This  plan  is  the  first  in  a 
series  of  planning  efforts  to  be  performed  for  major 
subbasins  of  the  Susquehanna  River  Basin.  Ulti- 
mately, subbasin  management  plans  will  be  inte- 
grated to  assist  in  managing  for  periods  of  low 
flows  throughout  the  Susquehanna  River  Basin. 
(Lantz-PTT) 
W88-07735 


STREAM  SAMPLING  FOR  WASTE  LOAD  AL- 
LOCATION APPLICATIONS, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07753 


EXECUTIVE  SUMMARY  OF  LONG-RANGE 
ENVIRONMENTAL  MANAGEMENT  PLANS, 
FY  1987-1993, 

Martin  Marietta  Energy  Systems,  Environmental 

and  Safety  Activities  Organization. 

M.  E.  Mitchell,  C.  G.  Jones,  L.  W.  Long,  L.  J. 

Mezga,  and  T.  P.  A.  Perry. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-100967. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  ES/ESH-2,  June  1987.  28  p,  4  fig,  13 

tab,     7     ref.     DOE    Contract     No.     DE-AC05- 

840R21400. 

Descriptors:  'Management  planning,  'Environ- 
mental policy,  'Water  pollution  prevention,  'Envi- 
ronmental protection,  Air  pollution,  Solid  wastes, 
Waste  management,  Monitoring,  Costs. 

In  recent  years,  the  Energy  Systems  Environmen- 
tal Protection  Program  has  become  an  extremely 
complex  activity  requiring  careful  management 
and  considerable  resources.  With  the  continuing 
increase  in  understanding  of  environmental  needs 
(to  remedy  problems  resulting  from  past  oper- 
ations, as  well  as  those  of  present  and  future  oper- 
ations) there  has  been  a  corresponding  increase  in 
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the  need  for  more  comprehensive  planning  to 
ensure  adequate  and  consistent  resolution  of  prob- 
lems, as  well  as  optimization  of  resources.  In  re- 
sponse to  this  need,  a  strong,  centralized  planning 
function  has  been  established.  The  Energy  Systems 
Planning  Activity  is  comprised  of  six  separate  su- 
bactivities  which  are  integrated  into  a  single  com- 
prehensive plan.  These  six  subactivities  include:  (1) 
Comprehensive  environmental  management  (the 
administrative  function  required  to  formulate  and 
implement  the  plan);  (2)  Air  pollution  control;  (3) 
Water  pollution  control;  (4)  Solid  waste  manage- 
ment; (5)  Remedial  action;  and  (6)  Environmental 
monitoring.  Research  and  development  needed  to 
implement  each  of  these  separate  activities  is  in- 
cluded where  appropriate.  For  each  sub-activity,  a 
set  of  objectives  and  strategies  for  meeting  the 
objectives  was  formulated  by  a  task  team  com- 
prised of  representatives  from  each  installation. 
Each  task  team  is  under  the  oversight  of  a  Central 
Environmental  and  Safety  Activities  Manager  who 
also  is  responsible  for  obtaining  understanding  and 
agreement  with  DOE  for  his/her  respective  strate- 
gy. The  various  sections  of  the  report  provide  (1)  a 
summary  of  cost  estimates  for  each  of  the  next 
seven  years,  as  well  as  for  the  long-term,  and  (2)  a 
brief  overview  of  the  strategies  to  be  followed  in 
meeting  the  objectives  for  each  of  the  six  function- 
al areas  previously  mentioned.  (Lantz-PTT) 
W88-07761 


CAMAS  CREEK  (MEYERS  COVE)  -  ANADRO- 
MOUS  SPECIES  HABITAT  IMPROVEMENT 
PLAN, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07770 


POLICY  DEVELOPMENT  AND  THE  REGION- 
AL ECONOMICS  OF  IMPLEMENTING  NPS 
CONTROLS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Agricul- 
tural Economics  and  Economics. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-07840 


NATIONAL  MODELING  AND  POLICY  ANAL- 
YSIS OF  AGRICULTURAL  NONPOINT 
SOURCE  CONTROL  OPTIONS, 

Resources  for  the  Future,  Washington,  DC.  Envi- 
ronmental Policy  Evaluation  Program. 
For  primary   bibliographic   entry   see   Field    5G. 

W88-07841 


TRENDS  IN  AGRICULTURE  AND  POSSIBLE 
ENVIRONMENTAL  FUTURES, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-07842 


EROSION-PRODUCTIVITY  ECONOMICS 

MODEL:  A  USER'S  GUIDE, 

Economic   Research    Service,   Temple,   TX.    Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07967 
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ALLOCATION  OF  AQUIFER  RESOURCES  IN 
SCOTLAND, 

British    Geological    Survey,    Murchison    House, 

West  Mains  Road,  Edinburgh  EH9  3LA,  Scotland. 

N.  S.  Robins. 

Environmental    Geology    and    Water    Sciences 

EGWSEI,  Vol.  10,  No.  1,  p  59-62,  1987.  2  fig,  4 

ref. 

Descriptors:  'Aquifers,  'Groundwater  potential, 
'Catchments,  'Water  supply,  'Waste  disposal, 
Planning,  Aquifer  characteristics,  Waste  storage, 
Legislation,  Surface  water  availability. 

The  traditional  role  of  aquifers  for  groundwater 
supply  may  not  be  appropriate  in  some  areas  of 
Scotland  where  high  rainfall,  low  evapotranspira- 
tion,  and  abundant  upland  catchments  and  storage 


areas  yield  more  than  adequate  surface  water  sup- 
plies. Some  groundwater  will  always  be  required 
to  satisfy  specific  needs  but  much  aquifer  potential 
will  remain  untapped.  It  is  suggested  that  some  of 
this  potential  could  usefully  be  allocated  to  the 
disposal  of  wastes  including  oiled  beach  material, 
or  the  storage  of  heat  or  fluids,  any  of  which  could 
contaminate  the  aquifer.  Care  will  be  required  to 
ensure  that  surface  waters  and  other  amenities  are 
not  put  at  risk.  Resolution  of  conflicts  between 
water  supply  and  waste  disposal  usage  of  an  aqui- 
fer requires  guidelines;  suggestions  are  made  for 
their  formulation  and  the  need  for  legislative  and 
planning  controls  is  outlined.  (Author's  abstract) 
W88-06963 


GROUNDWATER  CONTAMINATION  BENE- 
FIT-COST ANALYSIS  METHODOLOGY, 

Jones  and  Henry  Engineers  Ltd.,  Toledo,  OH. 
For  primary  bibliographic  entry  see  Field  5G 
W88-07046 


JOINT       RESERVOIR       AND       AQUEDUCT 
DESIGN  AND  OPERATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07047 


ROLE,  OPERATION  AND  POSSIBLE  IM- 
PACTS OF  SUPPORT  COMMUNICATION  ON 
WATER  RESOURCES  DEVELOPMENT, 

Nigerian  Inst,  of  Social  and  Economic  Research 

(NISER),  Ibadan,  Nigeria. 

F.  Olokesusi. 

Environmental  Education  and  Information,  Vol.  6, 

No.  1,  p  20-34,  January-March  1987.  3  fig,  2  tab,  23 

ref. 

Descriptors:  'Water  resources  development, 
'Public  participation,  'Support  communication, 
'Management  planning,  'Developing  countries, 
Ecological  effects,  Information  exchange,  Envi- 
ronmental impact  statement,  Monitoring. 

This  paper  seeks  to  explore  the  following:  (1)  to 
identify  the  need  for  support  communication  in 
water  development  projects  and  (2),  to  describe 
how  the  support  communication  process  could  be 
planned  and  implemented,  as  a  component  of  the 
larger  development  planning  and  implementation 
processes  in  developing  countries  in  general,  and 
with  a  view  to  enhancing  environmental  quality  in 
particular.  The  paper  focuses  primarily  on  water 
projects  in  the  rural  areas  of  developing  nations.  In 
many  developing  nations,  governments  and  aid 
agencies  can  not  wish  informed  public  opinion  into 
existence  overnight.  Quite  some  painstaking  and 
patient  work  will  have  to  be  done  to  wipe  out  the 
pyramid  of  ignorance,  inertia  and  complacency. 
Also,  support  communication  should  be  a  compo- 
nent of  the  Environment  Impact  Assessment  and 
Review  processes  in  these  countries,  and  the  earli- 
er they  all  make  EIA  mandatory,  the  better.  Con- 
sequent upon  the  vital  roles  which  water  plays  in 
human  development,  there  is  the  need  to  integrate 
water  resources  programs  with  local  and  regional 
development  processes.  This  would  enable  ade- 
quate consideration  of  the  major  impacts  and  nec- 
essary mitigation  measures.  It  would  also  encour- 
age the  use  of  regular  monitoring,  particularly  of 
ecological  and  socio-economic  indicators  as  devel- 
opment evaluation  tools.  National  governments 
should  improve  public  information  about  sanita- 
tion, environmentally  desirable  and  sustainable  de- 
velopment. (Alexander-PTT) 
W88-07049 


MANAGEMENT  OF  THE  RIVER  RHINE, 

C  Van  Der  Veen. 

European  Water  and  Sewage,  Vol.  91,  No.  1097,  p 

286-288,  July  1987.  7  fig. 

Descriptors:  'Water  resources  development, 
•Aquatic  habitats,  'Water  law,  'River  Rhine, 
•River  management,  'Catchment  areas,  Drinking 
water,  Recreation,  Effluents. 

In  the  list  of  world  rivers  the  Rhine  occupies  81st 
place,   in   terms   of  length,   catchment   area,   and 


discharge,  preceded  in  Europe  by  the  Volga  and 
the  Danube.  In  Western  Europe  the  Rhine  is  of 
major  importance.  The  Rhine  catchment  area  has  a 
high  density  of  population;  about  40  million  people 
live  in  an  area  of  160,000  sq  km  (250  inhabitants 
per  sq  km).  The  Rhine  is  an  international  river, 
which  is  being  used  for  many  different  purposes 
such  as  drinking  water  supply,  navigation,  dis- 
charge of  wastewater,  fishing  and  recreation. 
Above  all  it  is  an  important  aquatic  ecosystem  and 
part  of  the  environment  and  landscape.  A  Rhine 
Navigation  Committee  was  installed  with  execu- 
tive powers  and  given  the  task  of  acting  as  a  court 
of  appeal  in  the  case  of  conflicts  of  river  manage- 
ment. The  Treaty  of  Mannheim  worked  extremely 
well.  The  weakness  of  this  Committee  shows  in  the 
extremely  slow  way  results  were  obtained.  A 
treaty  against  chemical  pollution  was  signed  and 
ratified  in  1976  which  prohibited  the  discharge  of 
persistent  toxic  substances  and  stipulates  that  pollu- 
tion by  a  number  of  other  harmful  substances 
should  be  reduced.  This  was  an  achievement. 
However  in  reality  very  slow  progress  has  been 
made.  Until  now  specific  guidelines  have  been  laid 
down  for  not  more  than  about  five  persistent  toxic 
substances.  (Alexander-PTT) 
W88-07065 


EVALUATION  OF  COSTS  ASSOCIATED  WITH 
REGIONAL,  ENVIRONMENTAL  IMPACT  IN 
CHESAPEAKE  BAY, 

West  Virginia  University,  Morgantown,  WV. 
R.  Walker,  and  K.  Rex-Lopatto. 
Journal  of  Environmental  Systems,  Vol.  17,  No.  1, 
p  15-31,  1987.  2  fig,  23  ref,  append. 

Descriptors:  'Cost-benefit  analysis,  'Estuarine 
fisheries,  'Environmental  effects,  'Chesapeake 
Bay,  Fish  populations,  Striped  bass,  Commercial 
fishing,  Habitat  losses,  Sport  fishing,  Environmen- 
tal quality,  Environmental  policy,  Simulation  anal- 
ysis, Model  studies,  Aquatic  habitats,  Submerged 
plants,  Aquatic  plants,  Carrying  capacity,  Profit. 

Environmental  impact  in  Chesapeake  Bay  is  exam- 
ined, particularly  as  it  relates  to  the  health  and 
maintenance  of  striped  bass  populations  valuable  to 
both  sports  and  commercial  fisheries.  Declining 
environmental  quality  affects  both  producers  and 
consumers,  and  forces  environmental  planners  to 
make  decisions  about  acceptable  levels  of  pollu- 
tion; this  is  not  a  trivial  task,  for  the  relationships 
between  the  environment,  production,  and  con- 
sumption can  be  exceedingly  complex.  A  dynamic 
simulation  model  is  developed  using  optimal  con- 
trol theory  to  calculate  accumulating  opportunity 
costs  of  fish  population  decline  caused  by  pollution 
in  the  bay.  The  model  is  then  applied  to  the  actual 
situation  using  data  on  striped  bass  populations  and 
rates  of  habitat  loss  resulting  from  disappearing 
submerged  aquatic  vegetation.  Simulations  begin  in 
1974,  a  year  for  which  a  reliable  estimate  of  striped 
bass  carrying  capacity  exists.  The  model  is  set  up 
to  provide  information  that  can  be  used  in  benefit- 
cost  analysis,  and  the  impact  cost  is  calculated  over 
time  periods  during  which  environmental  condi- 
tions are  modeled  to  change.  If  harvesting  begins 
immediately,  stocks  are  low  and  profits  are  small;  if 
harvesting  is  deferred  to  later  dates,  greater  profits 
can  be  obtained.  If  striped  bass  is  valued  at  $.57/ 
pound  the  opportunity  cost  of  pollution  deter- 
mined by  this  model  is  approximately  $12,570,000. 
(Shidler-PTT) 
W88-07224 


PRIORITIZING  WATER  MANAGEMENT 
PROJECTS  IN  SOUTHEAST  ASIA:  AN  EXPER- 
IMENTAL METHODOLOGY, 

P.  F.  M.  McLoughlin. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

1,  p  189-200,  February  1988.  2  tab,  60  ref. 

Descriptors:  'Project  planning,  'Economic  as- 
pects, 'Water  use,  'Water  demand,  'Asia,  'Cost- 
benefit  analysis,  Assessments,  Investment,  Data 
collections. 

Southeast  Asian  nations  with  extensive  water  man- 
agement systems  have  numerous  candidate  and 
ongoing  programs  and  projects.  They  cannot  pos- 
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sibly  all  be  funded  and  implemented  simultaneous- 
ly in  any  serious  way.  This  paper  suggests  a  meth- 
odology by  which  assessment  criteria  can  be  con- 
structed that  conforms  to  any  given  national  infor- 
mation base  and  development  needs.  Criteria  can 
be  weighted  one  against  the  other  in  their  relative 
importance.  For  each  criterion  a  ranking  scale  puts 
the  'best'  (most,  highest)  at  one  end  and  the  'worst' 
(least,  lowest)  at  the  other.  Each  candidate  project 
is  then  subjected  to  these  consistent  assessment 
methods  for  a  weighted  'score.'  Key  criteria  nor- 
mally have  surrogate  measures  depending  on  infor- 
mation available.  Criteria  are  of  three  sorts:  sheer 
volume,  e.g.,  of  a  specific  use,  a  benefit;  ratios  and 
relations,  e.g.,  A  as  percent  of  B;  and  other  more 
subjective  criteria,  e.g.,  regional  or  income  distri- 
bution impacts.  The  basic  criteria  include,  for  ex- 
ample, time  to  full  benefits  (minimize),  operational 
express,  maintenance,  and  repairs  as  percent  of 
investment  (minimize),  and  permanent  rural  jobs 
created  (maximize).  (Author's  abstract) 
W88-07293 


USING  COMPUTERS  FOR  WATER  DISTRIBU- 
TION MANAGEMENT, 

Boston   Water  and   Sewer   Commission,   Boston, 

Massachusetts. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07481 


MICROCOMPUTERS  CAN  AID  IN  SANITARY 
SEWER  SYSTEM  ANALYSIS  AND  DESIGN, 

James   Miertschin   and   Associates,    Inc.,   Austin, 

Texas. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07482 

INFRASTRUCTURE  INTERROGATION  AND 
SYSTEMATIC  REHABILITATION  ALTERNA- 
TIVES PROGRAM, 

City  of  West  University  Place,  Texas. 

R.  E.  Simpson. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  69,  No.  3,  p  8-9,  June,  1987. 

Descriptors:  'Maintenance,  'Alternative  planning, 
•Infiltration,  'Inspection,  *Data  acquisition,  "Utili- 
ties, Planning,  Monitoring,  Computers,  Automa- 
tion, Data  acquisition,  Maps,  Flumes,  Weirs,  Cost 
analysis,  Flow,  Wastewater  treatment,  Surveys. 

The  systematic  interrogation  approach  to  devising 
a  cost-effective  rehabilitation  alternative  program 
is  discussed.  The  program  should  consist  of  the 
following  elements:  (1)  Physical  survey,  including 
system  map,  system  condition  data,  groundwater 
table  investigation,  above-ground  inspection,  and 
manhole  inspection;  (2)  testing,  including  system 
flow  monitoring,  smoke  and  dye  flooding,  and 
internal  TV  investigation;  (3)  formulating  a  com- 
puterized data  base;  (4)  analyzing  results,  including 
setting  system  priorities  and  reviewing  of  alterna- 
tives; and  (5)  master  planning,  including  systematic 
rehabilitation  and  systematic  reconstruction.  It  is 
concluded  that  the  removal  of  inflow  and  infiltra- 
tion, by  whatever  method  used,  is  cost-effective  in 
the  long  term.  Serious  consideration  should  be 
given  to  the  use  of  computers  in  the  decision- 
making process.  (Doria-PTT) 
W88-07652 


CUSTOMER  SERVICE  SURVEY, 

Little  Rock  Municipal  Water  Works,  AR. 
G.  Pittman,  and  K.  Seib. 

Southwest  and  Texas  Water  Works  Journal 
STWJDV,  Vol.  69,  No.  5,  p  4-7,  August,  1987.  6 
fig- 
Descriptors:  'Surveys,  'Operating  policy,  'Data 
collections,  'Utilities,  'Water  treatment  facilities, 
•Water  demand,  Economic  aspects,  Prices,  Pric- 
ing, Water  use,  Scheduling,  Payment. 

A  customer  service  survey  was  sent  to  43  cities 
within  the  Southwest  and  Texas  sections  of  the 
American  Water  Works  Association  to  provide 
comparison  data  for  considering  changes  to  exist- 
ing policies.  Results  are  discussed;  topics  include 
organization,  staffing,  water  service  requirements. 


rates,  service  charges,  billing,  hours  of  service, 
discontinuation  of  service,  and  other  services.  It  is 
concluded  that,  since  customers  are  the  reason  for 
a  water  utility's  existence,  they  deserve  more  atten- 
tion and  concern  than  they  have  previously  been 
given.  Existing  policies  and  practices  should  be 
reviewed  periodically  in  terms  of  their  effects  on 
customers.  (Doria-PTT) 
W88-07653 


BEST  MANAGEMENT  PRACTICE  IMPLE- 
MENTATION ECONOMICS  AND  FARMER 
DECISION  MAKING, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
For   primary   bibliographic   entry   see   Field   5G. 
W88-07839 


REVIEW  OF  PENNSYLVANIA'S  COMPRE- 
HENSIVE WATER  QUALITY  MANAGEMENT 
PLAN  AND  MARYLAND'S  SECTION  208: 
WATER  QUALITY  MANAGEMENT  PLAN 
FOR  INTERSTATE  STREAMS, 
Susquehanna  River  Basin  Commission,  Harrisburg, 
PA. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-07848 


MODEL  APPROACH  TO  ACID  RAIN, 

Laboratory  for  Waste  Materials  and  Emissions,  the 
National  Institute  for  Public  Health  and  Environ- 
mental Protection,  Bilthoven,  the  Netherlands. 
L.  Hordijk. 

Environment  ENTVAR,  Vol.  30,  No.  2,  p  16-20, 
40-42,  March  1988.  6  fig,  1  tab,  14  ref. 

Descriptors:  'Acid  rain,  'Sulfur  dioxide,  'Path  of 
pollutants,  'Mathematical  models,  'Air  pollution 
effects,  'Water  pollution  effects,  'Ecological  ef- 
fects, 'Policy  making,  'Information  exchange, 
Lake  acidification,  Soil  acidification,  Europe,  Re- 
gional Acidification  Information  and  Simulation 
model. 

To  make  intelligent  and  constructive  policies  for 
the  purpose  of  controlling  acid  deposition  in 
Europe,  governments  and  industry  not  only  need 
pertinent  and  timely  scientific  information  on  the 
acidification  problem,  but  also  need  the  informa- 
tion structured  in  a  form  that  can  be  used  for 
decision  making  to  create  a  policy  based  on  avail- 
able scientific  evidence  and  credible  judgments 
about  the  probability  of  future  events.  An  integrat- 
ed model  has  been  developed  to  synthesize  the  vast 
amount  of  unstructured  information  about  acidifi- 
cation and  to  deal  with  the  many  crucial  uncertain- 
ties associated  with  pollution  emissions  and  their 
environmental  effects.  In  close  collaboration  with 
the  United  Nations  Economic  Commission  for 
Europe  (ECE)  and  many  European  and  North 
American  policy  advisors,  the  International  Insti- 
tute for  Applied  Systems  Analysis  (IIASA)  in  Aus- 
tria is  developing  the  model  in  an  attempt  to  link 
the  sources  of  emissions  with  the  transboundary 
transport  of  pollutants  and  the  effects  on  soils, 
lakes,  forests,  and  groundwater  and  as  a  tool  to 
assist  decision  makers.  The  RAINS  (Regional 
Acidification  Information  and  Simulation)  model 
can  be  used  to  analyze  the  effects  of  policy  actions 
regarding  use  of  alternative  energies  and  various 
technologies  to  reduce  emissions.  In  constructing 
the  model,  existing  models  have  been  used  as  much 
as  possible  and  linked  in  a  single  framework.  Scien- 
tists from  many  countries  have  served  in  the 
model's  review  process.  The  model  is  discussed 
here  along  with  its  current  application  to  sulfur 
dioxide  emissions,  its  use  in  submodeling  soil  and 
lake  acidification,  as  well  as  the  uncertainties  asso- 
ciated with  its  use.  (Brock-PTT) 
W88-07943 
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CONTRACTUAL  OPERATION  AND  MAINTE- 
NANCE SERVICES  FOR  EFFICIENT  AND 
COST  EFFECTIVE  MANAGEMENT  OF  UTILI- 
TY SERVICES  AND  INDUSTRIAL  PLANTS, 

For  primary  bibliographic  entry  see  Field  5F. 


W88-07059 


ECONOMIC  FEASIBILITY  OF  THE  REVERSE 
OSMOSIS  PROCESS  FOR  SEAWATER  DE- 
SALINATION, 

Leitner  and  Associates,  Inc.,  815  Shadow  Lawn 

Drive,  Elm  Grove,  WI  53122. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07237 


VALUING  IRRIGATION  WATER:  A  SIMULA- 
TION/MATHEMATICAL PROGRAMMING 
APPROACH, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Economics. 

D.  J.  Bernardo,  N.  K.  Whittlesey,  K.  E.  Saxton, 
and  D.  L.  Bassett. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  149-157,  February  1988.  4  fig,  4  tab,  15  ref. 

Descriptors:  'Irrigation,  'Irrigation  efficiency, 
•Simulation,  'Value,  'Economic  evaluation,  'Pric- 
ing, Irrigation  water,  Water  stress,  Water  alloca- 
tion, Policy  making,  Costs,  Marginal  costs,  Mathe- 
matical models,  Optimization. 

A  two-stage  simulation/mathematical  program- 
ming model  was  developed  to  derive  irrigation 
water  values  that  reflect  efficient  response  to  re- 
duced water  supplies.  The  failure  of  many  previous 
water  valuation  studies  to  represent  the  dynamic 
dimension  of  irrigation  was  shown  to  result  in 
overestimation  of  derived  water  values.  Water 
values  are  also  shown  to  be  dramatically  influ- 
enced by  both  application  system  characteristics, 
and  the  relative  costs  of  irrigation  inputs.  Finally, 
the  marginal  value  of  irrigation  water  was  shown 
to  vary  considerably  over  the  irrigation  season, 
reaching  its  maximum  when  atmospheric  demand 
is  highest  and  crops  are  most  susceptible  to  water 
stress.  Results  presented  should  be  of  interest  to 
policy  makers  investigating  the  viability  of  alterna- 
tive water  reallocation  mechanisms.  (Author's  ab- 
stract) 
W88-07288 


DEALING     FOR     WATER    IN    THE    WEST: 
WATER  RIGHTS  AS  COMMODITIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-07377 


DOMINANCE  OF  THE  INTERNAL  RATE  OF 
RETURN  AS  A  PLANNING  CRITERION  AND 
THE  TREATMENT  OF  O  &  M  COSTS  IN  FEA- 
SIBILITY STUDIES, 

Overseas  Development  Inst.,  London  (England). 
M.  Tiffen. 

Water  Resources  Journal,  No.  154,  p  20-25,  Sep- 
tember 1987.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Cost  analysis,  'Operating  costs, 
'Maintenance  costs,  'Water  costs,  'Rate  of  return, 
'Feasibility  studies,  Developing  countries,  Eco- 
nomic aspects,  Social  aspects,  Institutional  con- 
straints, Cost-benefit  analysis,  Irrigation. 

Use  of  the  internal  rate  of  return  in  planning  irriga- 
tion projects  has  several  defects:  (1)  bias  against 
durability  and  the  assumption  that  capital  is  the 
scarce  factor;  (2)  bias  against  slow  startup  (phased 
implementation  may,  in  fact,  be  more  advanta- 
geous); (3)  under-emphasis  on  risk  of  different  out- 
comes; (4)  bias  against  flexibility;  (5)  ease  with 
which  cost-benefit  analysis  can  be  manipulated  to 
increase  the  rate  of  return  to  conform  with  the 
planner's  opinions.  A  history  of  poor  outcome  of 
irrigation  projects  suggests  that  the  concept  of 
project  sustainability  should  be  of  more  concern. 
Analysis  of  factors  influencing  project  success 
points  to  interest  and  cooperation  from  the  project 
beneficiaries,  sufficient  farm  incomes  to  utilize  the 
project,  satisfactory  water  prices  to  guarantee  the 
desired  cost  recovery,  and  efficiency  of  delivery. 
Feasibility  studies  for  water  projects  in  developing 
countries  cannot  follow  guidelines  for  studies  in 
developed  countries.  A  greater  concern  for  farm 
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incomes  and  for  resources  for  operations  and  main- 
tenance would  influence  design.  It  could  affect  size 
of  the  service  area,  length  of  the  main  canal, 
choice  of  technology,  degree  of  fanner  involve- 
ment in  maintenance,  phasing  of  development, 
choice  of  more  durable  equipment  vs.  cheaper  ones 
that  need  replacement  or  repair,  and  acceptance  of 
a  higher  than  normal  risk  that  the  optimum  water 
supply  may  be  unavailable  for  a  second  or  third 
crop.  It  is  suggested  that  the  economic  internal 
rate  of  return  not  be  abandoned.  The  project  feasi- 
bility should  start  at  the  farm  income  level  and  be 
tested  by  seeing  if  resources  for  operation  and 
maintenance  are  sufficient  and  by  checking  if  the 
rate  of  return  is  8%  or  greater.  (Cassar-PTT) 
W88-07555 


WATER  METER  TESTING  TO  RAISE  REVE- 
NUES: AN  ABSOLUTE  NECESSITY  IN  A  DIF- 
FICULT ECONOMY, 

The  Ford  Meter  Box  Company,  Wabash,  Indiana. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-07651 


POLICY  DEVELOPMENT  AND  THE  REGION- 
AL ECONOMICS  OF  IMPLEMENTING  NPS 
CONTROLS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Agricul- 
tural Economics  and  Economics. 
For  primary  bibliographic   entry  see   Field   5G. 
W88-07840 


CURACAO:  DRINKING  WATER  SUPPLY, 

Water  and  Power  Corporation,  P.O.   Box  2097, 

Curacao,  Netherlands  Antilles. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-07881 
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GROUNDWATER  RESOURCES  AND  DEVEL- 
OPMENT IN  CHINA, 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing, China. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-06879 


TRENDS  IN  IRRIGATION  DEVELOPMENT, 
AND  THEIR  IMPLICATIONS  FOR  HY- 
DROLOGISTS  AND  WATER  RESOURCES  EN- 
GINEERS, 

For  primary  bibliographic  entry  see  Field  3F. 
W88-07251 


IDENTIFICATION  OF  MONTHLY  TRENDS  IN 
URBAN  WATER  USE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  W.  Whitlatch,  and  M.  J.  Martin. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  169-174,  February  1988.  3  fig,  5  tab,  4  ref. 

Descriptors:  *Water  supply,  *Monthly  distribu- 
tion, *Water  use,  'Water  demand,  'Municipal 
water,  Drinking  water,  Potable  water,  Regression 
analysis,  Consumptive  use,  Columbus,  Ohio. 

Monthly  water  use  for  the  period  1960-1984  for  the 
Columbus,  Ohio,  metropolitan  area  is  analyzed  to 
identify  differential  monthly  trends  in  growth  of 
water  use.  By  associating  water  use  activities  with 
the  identified  trend  months,  inferences  may  be 
made  as  to  the  possible  underlying  causes  of  the 
observed  trend  in  overall  water  use.  Three  meth- 
ods were  found  useful  in  determining  monthly 
trends:  (1)  regression  analysis  on  the  monthly  per- 
centage of  annual  use,  (2)  regression  analysis  on 
the  monthly  water  use  data  itself,  and  (3)  analysis 
of  the  slope  of  the  monthly  water  use  regression 
line.  Agreement  between  the  three  methods  is 
strong,  but  each  provides  some  insight  not  found  in 
the  others.  All  three  should  be  used  in  drawing 
final  conclusions.  For  the  case  study,  usage  in  the 
winter  months  January-April  has  grown  consider- 
ably relative  to  the  other  months,  while  the 
summer-fall  months  of  June,  August,  September, 


and  October  show  a  relative  decline.  A  possible 
explanation  for  the  trend  is  aging  of  the  distribu- 
tion system,  with  consequent  general  leakage  and 
increased  water  main  breakage  caused  by  freeze/ 
thaw  conditions.  More  research  needs  to  be  carried 
out  linking  water  use  activities  to  particular 
months  or  groups  of  months.  (Author's  abstract) 
W88-07290 


WATER  MARKETING  IN  SOUTHERN  CALI- 
FORNIA, 

Metropolitan  Water  District  of  Southern  Califor- 
nia, 1111  Sunset  Blvd.,  Los  Angeles,  CA  90012. 
M.  B.  Holburt,  R.  W.  Atwater,  and  T.  H.  Quinn. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  3,  p  38-45,  March  1988.  1 
fig,  3  tab. 

Descriptors:  'Marketing,  'Water  supply  develop- 
ment, 'California,  'Legal  aspects,  'Political  as- 
pects, Water  exchange,  Groundwater  storage,  Col- 
orado River,  Urban  areas,  Agriculture,  Reservoirs, 
Water  reuse,  Water  conservation. 

The  Metropolitan  Water  District  of  Southern  Cali- 
fornia, faced  with  the  prospect  of  severe  water 
supply  shortages  within  the  next  20  years,  is  in  the 
process  of  negotiating  a  series  of  water  exchanges, 
groundwater  storage  programs,  and  other  arrange- 
ments to  help  meet  future  demands.  These  pro- 
grams include  the  use  of  reclaimed  wastewater, 
groundwater  banking,  water  conservation,  and  off- 
site  stream  reservoir  storage.  Efforts  are  being 
made  to  enhance  future  water  supplies  for  urban 
areas  in  Southern  California  while  meeting  legal 
requirements  and  minimizing  the  adverse  effects  on 
agricultural  users.  (Author's  abstract) 
W88-07378 


URBAN  USE  OF  ARIZONA'S  RURAL 
GROUNDWATER, 

City  of  Mesa,  Box  1466,  Mesa,  AZ  85201. 

K.  F.  Kohlhoff. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  3,  p  46-50,  March  1988.  1 

fig.  3  tab. 

Descriptors:  'Water  rights,  'Water  supply  devel- 
opment, 'Arizona,  'Water  transfer,  'Water  law, 
•Municipal  water,  'Economic  aspects,  'Urbaniza- 
tion, 'Urban  planning,  Rural  areas,  Groundwater, 
Potential. 

Mesa,  Arizona,  the  second-fastest-growing  city  in 
the  United  States,  has  joined  other  Arizona  cities 
in  buying  rural  groundwater  rights  to  secure  suffi- 
cient water  supplies  for  the  future.  The  state's  1980 
Groundwater  Management  Act  established  com- 
prehensive rules  for  controlling  the  use  of  this 
valuable  underground  resource,  but  the  law  has 
proved  insufficient  to  address  water-transfer  prob- 
lems stemming  from  the  clash  of  urban  and  rural 
ideologies  that  inevitably  erupts  when  cities  go 
into  the  'water-farming'  business.  Mesa's  experi- 
ence of  working  closely  with  rural  interests  to 
ensure  that  its  water  farming  venture  will  be  eco- 
nomically beneficial  to  both  city  and  rural  resi- 
dents is  discussed.  (Author's  abstract) 
W88-07379 


MITIGATING  THIRD-PARTY  EFFECTS, 

Fairfield  and  Woods,  One  United  Bank  Center, 
Suite  2400,  1700  Lincoln  St.,  Denver  CO  80203. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-07380 


PROTECTING  SOCIAL  VALUES  IN  WESTERN 
WATER  TRANSFERS, 

Conservation  Foundation,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-07381 


MATCHING  WATER  SUPPLY  TECHNOLOGY 
TO  THE  NEEDS  AND  RESOURCES  OF  DE- 
VELOPING COUNTRIES, 

Cowater  International,  304-411  Roosevelt  Avenue, 
Ottawa,  Canada  K2A  3X9. 
M.  G.  McGarry. 


Water  Resources  Journal,  No.  154,  p  11-19,  Sep- 
tember 1987.  5  ref. 

Descriptors:  'Water  supply,  'Institutional  con- 
straints, 'Water  policy,  'Developing  countries, 
Water  management,  Rural  areas,  Public  health, 
Water  supply  development,  Water  resources  de- 
velopment, Political  aspects,  Government  sup- 
ports, Community  development. 

Although  many  low-cost  technologies  are  avail- 
able for  water  supply  development,  their  imple- 
mentation is  often  hindered  by  institutional  condi- 
tions. Institutions  and  methods  established  for  the 
urban  regions  are  inappropriate  for  the  poor  in 
rural  regions  and  on  the  outskirts  of  the  cities.  Two 
answers  to  this  problem  are  lowering  the  cost  of 
technology  and  involving  the  users  in  operation 
and  maintenance  of  the  water  system.  Acceptance 
of  tied-aid  from  the  industrialized  countries  is  dam- 
aging in  the  long  run  because  of  incompatibility 
between  donated  equipment  and  local  needs,  an 
unreasonably  large  number  of  different  makes  and 
models,  dependence  on  the  donor  for  spare  parts, 
and  expense  of  training  maintenance  technicians. 
Community  involvement  in  water  resources  devel- 
opment is  important.  Whereas  official  planners 
assume  that  a  population  desires  a  safe,  convenient 
water  supply  to  improve  public  health,  this  is  often 
only  a  low-level  priority  to  the  community.  In  one 
case,  a  water  system  was  implemented  because  the 
local  cricket  club  wished  to  play  without  having  to 
clean  the  ball  frequently.  The  importance  of  in- 
volving women  in  planning  and  implementation  of 
water  systems  must  be  emphasized,  since  they  are 
more  interested  in  sanitation  than  most  men.  In 
Kenya  a  crew  of  women  was  trained  to  maintain 
the  village  pump.  The  main  strategies  for  water 
resources  development  in  the  poorer  regions  must 
include  the  (1)  technologies  acceptable  by  the 
community,  (2)  development  of  a  feeling  of  com- 
munity ownership  and  responsibility  for  the 
project,  (3)  decentralization  of  operations.  (Cassar- 
PTT) 
W88-07554 


WATER  USE  DATA  IN  THE  SUSQUEHANNA 
BASIN,  PART  I:  STATUS  OF  DATA  COLLEC- 
TION. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Planning  and  Operations  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-07725 


WATER     DISTRIBUTION     SYSTEM     INFRA- 
STRUCTURE  STUDY,   CITY    OF   NORWICH, 

N.Y., 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07729 


CHEMUNG    SUBBASIN:    LOW    FLOW    MAN- 
AGEMENT FRAMEWORK  PLAN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-07735 


WATER  USE  DATA  IN  THE  SUSQUEHANNA 
BASIN,  PART  II:  WATER  USE  INVENTORY  IN 

NEW  YORK, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  R.  Jackson. 

Publication    No.    85.    Susquehanna    River    Basin 

Commission,    Harrisburg,    Pennsylvania.    January 

1984.  161  p,  3  tab,  9  ref,  2  append. 

Descriptors:  'Water  use,  'Data  collections,  'Sus- 
quehanna River  basin,  'Surveys,  Data  storage  and 
retrieval,  New  York. 

Although  a  number  of  water  use  inventories  have 
been  accomplished  over  the  years  and  for  various 
purposes  throughout  the  basin,  there  was  a  per- 
ceived need  to  conduct  a  detailed  inventory  in  the 
New  York  portion  of  the  Susquehanna  River  basin. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6D — Water  Demand 


To  establish  a  measure  of  comparability  of  water 
use  data  with  the  neighboring  signatory  State  of 
Pennsylvania  where  a  current  inventory  of  water 
use  has  been  maintained  over  the  past  12  years,  a 
detailed  inventory  program  was  undertaken  by  the 
Susquehanna  River  Basin  Commission  (SRBC) 
staff  for  and  at  the  request  of  New  York.  The 
purpose  of  this  report  is  to  describe  the  inventory 
process,  summarize  the  data,  and  recommend 
future  courses  of  action.  In  order  to  manage  water 
resources  it  is  necessary  to  know  how  much  water 
is  available  and  how  much  is  being  used.  The  goals 
of  the  inventory  program  are:  (1)  To  obtain  a 
detailed  update  of  water  usage  in  the  New  York 
portion  of  the  Susquehanna  basin;  and  (2)  To  aid  in 
achieving  the  common  goal  of  establishing  and 
maintaining  a  basinwide  uniform  water  use  infor- 
mational system.  (Lantz-PTT) 
W88-07738 


ENERGY   POTENTIAL  OF  IRISH   GROUND- 
WATERS, 

Geological    Survey    of    Ireland,    Beggars    Bush, 

Dublin  4,  Ireland. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-07912 

6E.  Water  Law  and  Institutions 


ROLE,  OPERATION  AND  POSSIBLE  IM- 
PACTS OF  SUPPORT  COMMUNICATION  ON 
WATER  RESOURCES  DEVELOPMENT, 

Nigerian  Inst,  of  Social  and  Economic  Research 

(NISER),  Ibadan,  Nigeria. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-07049 


INTERBASES!  WATER  TRANSFERS  EN  RIPAR- 
IAN STATES:  A  CASE  STUDY  OF  GEORGIA, 

Georgia  Univ.,  Athens.  Carl  Vinson  Inst,  of  Gov- 
ernment. 
J.  E.  Kundell. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  87-94,  February  1988.  2  fig,  13  ref. 

Descriptors:  'Interbasin  transfers,  'Riparian  doc- 
trine, *  Water  rights,  *  Water  allocation,  'Permits, 
Legal  aspects,  Riparian  waters,  Riparian  rights, 
Water  management. 

Under  the  riparian  doctrine  of  eastern  states,  trans- 
fers of  water  to  nonriparian  lands  and,  thus,  to 
different  river  basins,  are  only  possible  if  the  natu- 
ral flow  theory  has  been  modified  to  allow  for 
reasonable  use.  Even  this  adaptation  is  too  nebu- 
lous to  provide  water  managers  and  water  users 
with  certainty  regarding  water  transfers.  To  pro- 
vide a  more  precise  mechanism  for  allocating 
water,  14  eastern  states  have  adopted  some  form  of 
administrative  permitting  process.  Of  these,  five 
states  statutorily  allow  for  interbasin  transfers  of 
water.  Thus  far,  no  states  have  successfully  issued 
permits  for  interbasin  water  transfers  but  Georgia 
and  South  Carolina  are  positioned  to  do  so. 
Whether  the  permitting  process  will  deter  court 
action  may  rest  on  the  ability  of  affected  parties  to 
negotiate  an  equitable  agreement.  (Author's  ab- 
stract) 
W88-07281 


AGRICULTURAL  WATER  MODELING  AND 
ECONOMIC  INFORMATION  NEEDS  UNDER 
THE  MODEL  WATER  CODE, 

Food  and  Resource  Economics  Department,  Uni- 
versity of  Florida,  G-099  McCarty  Hall,  Gaines- 
ville, Florida  32611. 
G.  D.  Lynne. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  95-101,  February  1988.  2  tab,  34  ref. 

Descriptors:  'Economics,  'Model  studies,  'Model 
Water  Code,  'Permits,  'Legal  aspects,  'Water  al- 
location, 'Prediction,  Forecasting  projections, 
Simulation,  Information  systems. 

Economic  information  for  efficient  water  alloca- 
tion is  difficult  and  costly  to  acquire  under  admin- 
istrative water  systems  evolving  under  the  Model 


Water  Code.  One  approach  to  obtaining  more  in- 
formation is  to  use  a  simulator  like  the  Florida 
AGWATER  model.  The  advantage  of  AG- 
WATER  is  the  potential  for  realistic  prediction, 
because  it  operates  at  the  field  and  day  levels, 
using  detailed  information  for  each  crop  and  tract. 
Unfortunately,  such  simulators  are  complex  and 
require  large  amounts  of  costly  input  data.  A  better 
solution  to  the  information  problem  may  be  to  use 
markets  for  the  marketable  goods  associated  with 
water,  because  information  is  inherent  in  such  a 
process.  This  approach  will  allow  limited  modeling 
and  management  resources  to  be  put  into  using 
water  models  to  generate  information  for  the 
goods  dependent  on  water  that  are  difficult  to 
market,  like  wildlife  services.  (Author's  abstract) 
W88-07282 


EFFECTS  OF  DIVERSION  ON  THE  NORTH 
AMERICAN  GREAT  LAKES, 

Rm.  6440,  Social  Science  Bldg.,  University  of  Wis- 
consin, Madison,  Wisconsin  53706. 
For  primary  bibliographic  entry  see  Field  6F. 

W88-07287 


ALTERNATIVE     TO     WATER     POLLUTION 
CONTROLS, 

Villanova  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-07292 


PRIORITIZING  WATER  MANAGEMENT 
PROJECTS  IN  SOUTHEAST  ASIA:  AN  EXPER- 
IMENTAL METHODOLOGY, 

For  primary  bibliographic  entry  see  Field  6B. 

W88-07293 


DEALING  FOR  WATER  IN  THE  WEST: 
WATER  RIGHTS  AS  COMMODITIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 
D.  B.  Bush. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  3,  p  30-37,  March  1988.  8 
ref. 

Descriptors:  'Water  rights,  'Riparian  rights', 
'Marketing*,  'Water  supply,  'Economic  aspects. 

Because  few  water  resources  in  the  western  por- 
tions of  the  United  States  remain  undeveloped, 
increasing  demand  for  new  uses  for  water  has 
created  a  need  for  transfers.  Although  today's  free 
market  for  water  in  the  West  is  more  an  ideal  than 
a  reality,  privately  negotiated  water  transfers  are 
increasing  in  frequency  and  volume.  The  how  and 
why  different  markets  are  formed,  the  characteris- 
tics of  several  types  of  such  markets,  and  the  types 
of  water  rights  for  which  buyers  and  sellers  are 
dealing  are  discussed.  Examples  illustrate  the  sales, 
lease,  option,  and  negotiated  arrangements  for  the 
transfer  of  water  rights.  (Author's  abstract) 
W88-07377 


MITIGATING  THIRD-PARTY  EFFECTS, 

Fairfield  and  Woods,  One  United  Bank  Center, 

Suite  2400,   1700  Lincoln  St.,  Denver  CO  80203. 

K.  B.  Pratt. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  3,  p  51-57,  March  1988.  21 

ref. 

Descriptors:  'Water  law,  'Water  rights,  'Munici- 
pal water,  'Water  transfer,  'Colorado,  'Legal  as- 
pects, 'Economic  aspects,  'Irrigation  water. 

Water  transfer  proposals  in  the  state  of  Colorado 
involve  lengthy  hearings  in  water  court  to  deter- 
mine the  adverse  effects  on  traditional  users,  usual- 
ly irrigators  of  farmland,  weighed  against  the  bene- 
fits of  a  'higher'  use,  usually  municipal  water  sup- 
plies. Available  water  for  the  growing  cities  along 
the  eastern  flank  of  the  Front  Range  of  the  Rocky 
Mountains  is  frequently  located  far  from  the  cities 
themselves,  and  the  potential  for  damage  affects 
not  only  farmers  but  also  small  towns  that  are 
dependent  on  an  agricultural  economy.  Minority 
shareholders  in  water  entities  seek  to  prevent  im- 


mediate damage  to  crops  as  a  result  of  a  transfer 
and,  at  the  same  time,  to  retain  or  increase  the 
value  of  their  shares  in  the  water  rights  for  poten- 
tial profitable  transfer  at  a  later  date.  The  legal 
basis  used  in  a  recent  decision  to  protect  the  con- 
flicting interests  of  a  transferor  and  the  objectors 
to  the  transfer  are  examined.  Many  issues  were 
resolved  by  compromise;  others  were  deferred  for 
future  rulings.  (Author's  abstract) 
W88-07380 


PROTECTING  SOCIAL  VALUES  IN  WESTERN 
WATER  TRANSFERS, 

Conservation  Foundation,  Washington,  DC. 

P.  C.  Metzger. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  3,  p  58-65,  March  1988.  39 

ref. 

Descriptors:  'Water  law,  'Water  transfer,  'Legal 
aspects,  'Economic  aspects,  'Social  aspects,  'Irri- 
gation water,  Agriculture,  Rural  areas,  Municipal 
water. 

Western  states  are  beginning  to  face  the  economic 
and  social  challenges  involved  in  transferring 
water  from  agricultural  use  to  municipalities  and 
industries.  Because  massive  water  development 
projects  are  not  likely  to  be  undertaken  in  the 
future,  wise  water  management  entails  providing 
the  legal  tools  to  permit  water  to  be  shifted  to 
areas  of  greatest  need  at  the  least  harm  to  tradition- 
al agricultural  users.  Coping  with  these  transfers 
requires,  in  many  instances,  changes  in  existing 
prior  appropriation  water  laws,  e.g.,  efforts  to  pro- 
mote more  efficient  use  of  water  on  farmlands 
should  be  accompanied  by  provisions  to  allow  the 
sale  of  salvaged  water,  scenarios  for  protecting  the 
social  and  economic  interests  of  rural  areas  in  the 
context  of  growing  urban  water  demands  are  dis- 
cussed. (Author's  abstract) 
W88-07381 


STRETCHING  THE  SYSTEM:  THE  CHAL- 
LENGE OF  GROUNDWATER  PROTECTION, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G 
W88-07415 


CLEAN  WATER  ACT:  NPDES  PERMIT  STRAT- 
EGIES, 

For   primary   bibliographic   entry   see   Field   5G. 

W88-07416 


INFORMATION,  THE  DECISION  FORUM, 
AND  THIRD-PARTY  EFFECTS  IN  WATER 
TRANSFERS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  6A. 

W88-07437 


MATCHING  WATER  SUPPLY  TECHNOLOGY 
TO  THE  NEEDS  AND  RESOURCES  OF  DE- 
VELOPING COUNTRIES, 

Cowater  International,  304-411  Roosevelt  Avenue, 

Ottawa,  Canada  K2A  3X9. 

For   primary   bibliographic  entry  see   Field   6D. 

W88-07554 


UPCOMING  REGULATIONS:  HOW  THEY 
WILL  AFFECT  THE  WATER  INDUSTRY, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
F.  H.  Elwell. 

Southwest  and  Texas  Water  Works  Journal 
STWJDV,  Vol.  69,  No.  10,  p  4-6,  January,  1988. 

Descriptors:  'Administrative  regulations,  'Operat- 
ing policy,  'Decision  making,  'Future  planning, 
'Water  quality  standards,  'Utilities,  Regulations, 
Legal  aspects.  Administrative  decisions,  Adminis- 
trative agencies,  Policy  making,  Planning,  Stand- 
ards, Land  disposal,  Waste  disposal,  Lead,  Heavy 
metals,  Radon,  Pollutants,  Water  pollution,  Corro- 
sion control. 
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WATER  RESOURCES  PLANNING— Field  6 
Nonstructural  Alternatives — Group  6F 


he  effect  of  upcoming  regulations  on  the  water 
dustry  is  reviewed.  Topics  discussed  include  the 
ile  of  the  Water  Utility  Council  of  the  American 
'ater  Works  Association,  EPA's  regulatory 
hedule,  cost  effects  and  impacts,  and  immediate 
sues.  The  following  conclusions  are  reached:  (1) 
ility  managers  may  have  to  defer  infrastructure 
placement  and  some  development  in  order  to 
eet  compliance  costs;  (2)  immediate  concerns 
elude  the  surface  treatment  rule,  standards  for 
ad  in  drinking  water,  and  the  problem  of  radionu- 
ides,  particularly  radon;  and  (3)  utility  managers 
id  their  consulting  engineers  must  develop  a 
orking  relationship  with  EPA  before  draft  regu- 
tions  are  prepared  to  ensure  that  regulations  are 
ised  on  sound  science  and  cost  considerations. 
>oria-PTT) 
'88-07654 


EVIEW    OF    NEW    YORK'S    SECTION    208 

'ATER     QUALITY     MANAGEMENT     PLAN 

ND    PENNSYLVANIA'S    COMPREHENSIVE 

'ATER     QUALITY     MANAGEMENT     PLAN 

OR  INTERSTATE  STREAMS, 

usquehanna  River  Basin  Commission,  Harrisburg, 

A. 

or  primary  bibliographic   entry  see   Field   5G. 

/88-07717 


ESCRIPTION,  LISTING  AND  COST  ESTI- 
IATES  OF  LOCAL  FLOOD  WARNING  AND 
MERGENCY  PREPAREDNESS  PROGRAMS: 
USQUEHANNA  RIVER  BASIN,  1985, 

usquehanna  River  Basin  Commission,  Harrisburg, 

A. 

or  primary  bibliographic  entry  see  Field  6F 

/88-07727 


LOOD  DAMAGE  REDUCTION  MANUAL. 

usquehanna  River  Basin  Commission,  Harrisburg, 

A.  Planning  and  Operations  Div. 

or  primary  bibliographic  entry  see  Field  6F. 

/88-07730 


lNNUAL  REPORT:  1984. 

usquehanna  River  Basin  Commission,  Harrisburg, 

'ennsylvania.  1985.  16  p. 

)escriptors:  'Susquehanna  River,  Institutions, 
Management  planning,  Water  supply,  Water  qual- 
:y,  Environmental  protection,  Recreation,  Water 
lanagement,  Annual  Reports,  Fish,  Wildlife. 

Tie  Susquehanna  River  Basin  Compact  provides 
hat  the  management  of  the  Basin's  resources 
hould  be  accomplished  in  accordance  with  a 
Comprehensive  Plan  for  the  Management  and  De- 
'elopment  of  the  water  resources  of  the  Basin.  The 
Man  sets  forth  goals  and  objectives  in  six  major 
reas  of  concern  -  Flood  Plain  Management  and 
'rotection;  Water  Supply;  Water  Quality;  Water- 
hed  Protection  and  Management;  Recreation, 
'ish  and  Wildlife;  and  Cultural  Visual  and  Other 
Amenities.  Fiscal  Year  84  activities  in  furtherance 
)f  these  objectives  are  described  in  this  report. 
Lantz-PTT) 
V88-07731 


VNNUAL  REPORT:  1985. 

Susquehanna  River  Basin  Commission,  Harrisburg, 
Pennsylvania.  1986.  18  p. 

Descriptors:  'Susquehanna  River,  Institutions, 
'Management  planning,  Water  supply,  Water  qual- 
ty,  Environmental  protection,  Recreation,  Water 
management,  Annual  reports,  Fish,  Wildlife. 

Hie  Susquehanna  River  Basin  Compact  privides 
that  the  management  of  the  Basin's  resources 
should  be  accomplished  in  accordance  with  a 
Comprehensive  Plan  for  the  Managment  and  De- 
velopment of  the  water  resources  of  the  Basin.  The 
Plan  sets  forth  goals  and  objectives  in  six  major 
areas  of  concern  -  Flood  Plain  Management  and 
Protection;  Water  Supply;  Water  Quality;  Water- 
shed Protection  and  Management;  Recreation, 
Fish  and  Wildlife;  and  Cultural  Visual  and  Other 
Amenities.  Fiscal  Year  85  activities  in  furtherance 


of  these  objectives  are  described   in  this  report. 
(Lantz-PTT) 

W88-07732 


ANNUAL  REPORT:  1986. 

Susquehanna  River  Basin  Commission,  Harrisburg, 
Pennsylvania.  1987.  19  p. 

Descriptors:  'Susquehanna  River,  Institutions, 
'Management  planning,  Water  supply,  Water  qual- 
ity, Environmental  protection,  Recreation,  Water 
management,  Annual  reports,  Fish,  Wildlife. 

The  Susquehanna  River  Basin  Compact  provides 
that  the  management  of  the  Basin's  resources 
should  be  accomplished  in  accordance  with  a 
Comprehensive  Plan  for  the  Management  and  De- 
velopment of  the  water  resources  of  the  Basin.  The 
Plan  sets  forth  goals  and  objectives  in  six  major 
areas  of  concern  -  Flood  Plain  Management  and 
Protection;  Water  Supply;  Water  Quality;  Water- 
shed Protection  and  Management;  Recreation, 
Fish  and  Wildlife;  and  Cultural  Visual  and  Other 
Amenities.  Fiscal  Year  86  activities  in  furtherance 
of  these  objectives  are  described  in  this  report. 
(Lantz-PTT) 
W88-07733 


ANNUAL  REPORT:  1982. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

Pennsylvania.  1983.  20  p. 

Descriptors:  'Susquehanna  River,  Institutions, 
'Management  planning,  'Cowanesque  Lake, 
Water  supply,  Water  quality,  Environmental  pro- 
tection, Recreation,  Rish  migration,  Water  man- 
agement, Economic  aspects,  Annual  reports. 

The  Susquehanna  River  Basin  Compact  provides 
that  the  management  of  the  Basin's  resources 
should  be  accomplished  in  accordance  with  a 
Comprehensive  Plan  for  the  Management  and  De- 
velopment of  the  water  resources  of  the  Basin.  The 
Plan  sets  forth  goals  and  objectives  in  six  major 
areas  of  concern  -  Flood  Plain  Management  and 
Protection;  Water  Supply;  Water  Quality;  Water- 
shed Protection  and  Management;  Recreation, 
Fish  and  Wildlife;  and  Cultural  Visual  and  Other 
Amenities.  Fiscal  Year  82  activities  in  furtherance 
of  these  objectives  are  described  in  this  report.  A 
few  of  the  highlights  include  participation  in  hear- 
ings before  the  Federal  Energy  Regulatory  Com- 
mission on  migratory  fish  restoration  and  initiation 
of  an  effort  to  develop  water  storage  capability  at 
the  Cowanesque  Reservoir.  These  important  ac- 
tivities, along  with  many  others,  are  summarized  in 
this  report.  Also  included  in  this  year's  report  is  a 
potential.  (Lantz-PTT) 
W88-07734 


RISK  ASSESSMENT  AND  CONTROL  DECI- 
SIONS FOR  PROTECTING  DRINKING 
WATER  QUALITY, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-07817 


GUIDELINES    FOR    CANADIAN    DRINKING 
WATER  QUALITY, 

Health   and   Welfare   Canada,   Tunney's   Pasture, 

Ottawa  (Ontario).  Health  Protection  Branch. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-07818 


SOCIAL  AND  INSTITUTIONAL  FACTORS  AF- 
FECTING THE  ADOPTION  AND  MAINTE- 
NANCE OF  AGRICULTURAL  BMPS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Sociology  and 

Anthropology. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-07838 


DEBRIS    MANAGEMENT    AT    THE    LOWER 
SUSQUEHANNA  HYDROELECTRIC 

PROJECTS:  STAFF  REPORT, 


Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07843 


ANNUAL  REPORT:  1983. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

Pennsylvania.  (1984).  16  p. 

Descriptors:  'Annual  report,  'Susquehanna  River 
Basin  Commission,  'Water  quality,  Institutions, 
Cowanesque  Lake,  Susquehanna  River,  'New 
York,  'Pennsylvania,  'Maryland. 

The  Susquehanna  River  Basin  Compact  was  en- 
acted by  the  States  of  New  York,  Pennsylvania 
and  Maryland  and  the  US  Government,  to  provide 
for  the  management  and  proper  development  of 
the  water  and  related  resources  of  the  Susquehan- 
na River  Basin,  a  27,500  sq  mi  area  covering  por- 
tions of  the  three  member  states.  The  Compact  also 
expresses  concern  about  impacts  upon  the  receiv- 
ing waters  of  the  Chesapeake  Bay  which  takes 
about  one-half  of  its  freshwater  inflow  from  the 
Susquehanna  River.  Fiscal  Year  83  programs  in- 
cluded two  notable  highlights  contained  in  this 
year's  report:  (1)  initiation  of  the  Cowanesque  Spe- 
cial Studies  Program  and  (2)  a  water  quality 
survey  of  the  North  Branch  Susquehanna  River. 
(Lantz-PTT) 
W88-07847 


6F.  Nonstructural  Alternatives 


EFFECTS  OF  DIVERSION  ON  THE  NORTH 
AMERICAN  GREAT  LAKES, 

Rm.  6440,  Social  Science  Bldg.,  University  of  Wis- 
consin, Madison,  Wisconsin  53706. 
M.  H.  David,  E.  F.  Joeres,  E.  D.  Loucks,  K.  W. 
Potter,  and  S.  S.  Rosenthal. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  141-148,  February  1988.  8  fig,  3  tab,  10  ref. 
Federal  Grant  NA84  AA-D-00065,  Project  R/PS- 
30. 

Descriptors:  'Interbasin  transfers,  'Great  Lakes, 
'Diversion,  'Water  demand,  'Water  level  fluctua- 
tions, Hydroelectric  plants,  Navigation,  Simula- 
tion, Management  planning,  Water  use,  Economic 
impact,  Costs. 

Water  level  fluctuations  of  the  Great  Lakes  often 
have  created  regional  controversies  among  the 
states  and  Canadian  provinces  that  share  this  vast 
resources.  Even  though  the  100-year  range  of  their 
water  levels  is  only  four  to  five  feet,  episodes  of 
high  and  low  Great  Lakes  water  levels  have  been  a 
recurring  problem  throughout  the  twentieth  centu- 
ry. The  possibility  of  increased  diversion  and  con- 
sumptive use  has  exacerbated  the  existing  conflicts 
over  how  to  manage  this  water  resource.  A  re- 
search project  evaluated  the  effects  of  interbasin 
diversion  on  the  Great  Lakes  system  and  on  the 
industries  that  depend  on  the  maintenance  of  his- 
torical water  levels,  namely  hydropower  and  com- 
mercial navigation.  The  simulation  approach  em- 
ployed in  this  research  and  some  of  the  important 
findings  are  presented.  The  approach  is  similar  to 
that  used  in  recent  government  studies  of  Great 
Lakes  water  level  regulation.  Several  significant 
modifications  were  made  specifically  addressing 
the  diversion  issue.  Aggregate  annual  impacts  to 
hydropower  and  shipping  resulting  from  a  diver- 
sion of  10,000  cubic  feet  per  second  were  found  to 
vary  from  60  to  100  million  dollars.  Increases  in 
impacts  as  a  function  of  diversion  rate  are  nonlin- 
ear for  the  navigation  industry.  (Author's  abstract) 
W88-07287 


ALTERNATIVE  TO  WATER  POLLUTION 
CONTROLS, 

Villanova  Univ.,  PA.  Dept.  of  Civil  Engineering. 
R.  A.  Chadderton. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p  183-187,  February  1988.  3  tab,  20  ref. 
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Descriptors:  'Stream  pollution,  'Water  quality 
control,  'Property  rights,  'Proprietary  power, 
•Recreation,  'Economic  aspects,  Cost  allocation, 
Profit,  Ownership  of  beds,  Liability,  Financial  as- 
pects. 

A  hypothetical,  although  realistic,  water  pollution 
problem  was  studied  from  a  property  rights  view- 
point. Theoretical  and  economic  justifications 
were  developed.  A  fully-liable,  private  owner  was 
found  to  be  financially  profitable  while  improving 
the  water  quality  and  providing  recreational  poten- 
tial. The  example  confirmed  that  property  rights 
provides  an  answer  to  stream  pollution  problems, 
but  contradicted  the  view  that  water  pollution 
control  must  be  justified  by  recreational  benefits. 
(Author's  abstract) 
W88-07292 


CHANGES  IN  FLOOD  INSURANCE  IN  THE 
SUSQUEHANNA  RIVER  BASIN:  1978-1982, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

S.  K.  Wright,  H.  J.  Painter,  and  D.  J.  Dickey. 

Publication    No.    91.    Susquehanna    River    Basin 

Commission,    Harrisburg,    Pennsylvania.    August 

1984.  55  p,  10  fig,  20  tab. 

Descriptors:  'Pennsylvania,  'New  York,  'Nation- 
al Flood  Insurance  Program,  'Flood  insurance, 
'Susquehanna  River,  Buildings,  Insurance,  Eco- 
nomic aspects,  Data  collection,  Maryland,  Public 
policy,  Catchment  basins. 

Data  about  the  National  Flood  Insurance  Program 
(NFIP)  in  the  Susquehanna  River  Basin  and  the 
States  of  New  York,  Pennsylvania  and  Maryland 
for  the  years  1978-1982  are  presented.  Information 
for  the  following  types  of  buildings  are  referenced 
throughout  the  document:  (1)  Dwellings  -  single 
and  multi-unit;  (2)  Other  buildings  -  commercial, 
industrial  and  public  buildings;  and  (3)  Total  -  total 
for  all  types  of  buildings.  Data  are  also  compiled  in 
the  following  categories:  (1)  Number  of  policies 
for  dwellings,  other  buildings  and  total  number  of 
policies;  (2)  Amount  of  insurance  coverage  for 
dwellings,  other  buildings  and  total  insurance  cov- 
erage; (3)  Greatest  change  in  the  number  of  poli- 
cies for  1978  through  1981  compared  with  1982; 
(4)  Greatest  change  in  the  amount  of  insurance 
coverage  for  1978  through  1981  compared  with 
1982;  (5)  Average  policy  value;  and  (6)  Average 
premium  per  policy.  This  report  is  prepared  in  six 
parts:  Part  I  describes  changes  in  the  number  of 
municipalities  enrolled  in  the  National  Flood  In- 
surance Program;  Part  II  describes  various 
changes  in  flood  insurance  in  the  Susquehanna 
River  Basin  for  1978  through  1982;  Part  III  shows 
changes  in  flood  insurance  coverage  for  each  of 
the  eight  Susquehanna  River  subbasins;  Part  IV 
consists  of  six  tables  that  tabulate  flood  insurance 
data  for  each  county  in  the  Susquehanna  River 
Basin;  Part  V  shows  flood  insurance  data  for  those 
portions  of  New  York,  Pennsylvania  and  Maryland 
in  the  Susquehanna  River  Basin;  and  in  Part  VI, 
statewide  flood  insurance  data  for  New  York, 
Pennsylvania  and  Maryland  is  provided  for  com- 
parison purposes.  (Lantz-PTT) 
W88-07715 


SUMMARY  OF  DATA  ON  STREAM  REACHES 
AND  MAPPING  COVERAGE  USED  FOR 
FLOOD  INSURANCE  STUDIES. 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA.  Div.  of  Planning  and  Operation. 
Publication    No.    90.    Susquehanna    River    Basin 
Commission,  Harrisburg,  Pennsylvania.  1984.  98  p. 

Descriptors:  'Flood  insurance,  'Pennsylvania, 
•Susquehanna  River  Basin,  'Data  collections, 
'Mapping,  Topography,  Streamflow,  Flood  plain 
zoning,  Historic  floods,  Hydrology. 

The  Susquehanna  River  Basin  Commission 
(SRBC)  has  completed  245  municipal  flood  insur- 
ance studies  under  two  separate  contracts  with  the 
Federal  Emergency  Management  Agency 
(FEMA),  formerly  the  Federal  Insurance  Adminis- 
tration, U.S.  Department  of  Housing  and  Urban 
Development  (FIA,  HUD).  These  studies  included 
most  of  the  major  population  centers  throughout 


the  Susquehanna  River  Basin.  To  complete  these 
studies,  SRBC  prepared  topographic  mapping  of 
the  study  reaches  at  a  scale  of  1  in  =  200  ft  with  5- 
foot  contour  intervals.  A  detailed  hydrologic  study 
of  most  stream  reaches  was  conducted  and  water 
surface  profiles  for  the  10-,  50-,  100-,  and  500-year 
flooding  events  were  calculated.  Recognizing  the 
value  of  the  base  mapping  and  calculations  that 
were  completed  for  the  studies,  SRBC  staff  has 
maintained  an  extensive  data  file  and  has  provided 
information  on  request,  to  private  citizens,  consult- 
ing firms,  and  public  agencies  at  all  levels  of  gov- 
ernment. This  document  lists  the  streams  and  mu- 
nicipalities that  were  studied  under  each  contract. 
The  stream  reaches  and  municipalities  are  present- 
ed from  the  most  downstream  to  upstream  loca- 
tions for  the  first  two  sections  of  this  listing.  The 
third  section  lists  the  municipalities  that  were  stud- 
ied, types  of  mapping  available  for  each,  and  the 
number  of  sheets  of  each  type  of  mapping  to  cover 
the  study  area  for  each  municipality.  (Lantz-PTT) 
W88-07716 


IMPLICATIONS  OF  CHANGES  IN  FLOOD  IN- 
SURANCE IN  THE  SUSQUEHANNA  RIVER 
BASIN  (A  FIRST  ASSESSMENT), 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

S.  K.  Wright,  E.  E.  Seay,  and  H.  J.  Painter. 

Publication    No.    101.    Susquehanna   River    Basin 

Commission,    Harrisburg,    Pennsylvania.    October 

1985.  20  p,  8  fig,  4  tab. 

Descriptors:  'Flood  insurance,  'Susquehanna 
River,  'Costs,  'Pennsylvania,  Economic  aspects, 
Susquehanna  River  basin,  Public  participation, 
Floods,  Tropical  storms,  Behavior,  National  Flood 
Insurance  Program. 

Changes  have  occurred  in  flood  insurance  cover- 
age during  the  past  few  years  that  can  have  a 
significant  bearing  on  the  economic  impact  of 
flooding  in  the  Susquehanna  River  Basin.  There 
are  several  factors  which  affect  the  number  of 
flood  insurance  policies  and  the  amount  of  flood 
insurance  coverage.  The  first  involves  community 
eligibility  for  the  flood  insurance  program.  There 
has  been  a  steady  increase  in  the  number  of  com- 
munities eligible  for  the  program  and  many  com- 
munities have  converted  from  the  emergency  to 
the  regular  program.  With  increased  municipal 
entry  into  the  National  Flood  Insurance  Program, 
and  conversion  from  the  emergency  to  the  regular 
program,  one  would  expect  to  see  both  growth  in 
the  number  of  individuals  enrolled  in  the  program 
and  increased  levels  of  coverage.  Insurance  cover- 
age per  policy  has  increased  at  about  7%  per  year; 
however,  the  number  of  enrollees  has  declined. 
The  cost  of  flood  insurance  is  the  second  major 
factor  affecting  participation  in  the  program.  Aver- 
age premium  cost  for  flood  insurance  policies  in 
the  Susquehanna  River  Basin  has  increased  from 
$69  in  1978  to  $179  in  1983.  No  doubt  much  of  the 
decline  observed  in  the  number  of  flood  insurance 
policies  and  amount  of  insurance  coverage  can  be 
attributed  to  rate  increases.  Another  factor  influ- 
encing participation  in  the  flood  insurance  pro- 
gram is  the  amount  of  reimbursement  a  policy 
owner  expects  to  receive  following  flood  damage. 
Still  another  factor  has  been  the  changing  econom- 
ic conditions  of  the  past  few  years.  A  final  factor 
affecting  participation  in  the  flood  insurance  pro- 
gram is  the  length  of  time  since  the  last  major 
flood.  It  has  been  10  years  since  the  flooding  of 
Tropical  Storm  Eloise  in  1975  and  13  years  since 
Tropical  Storm  Agnes  in  1972.  Over  time,  individ- 
ual concern  about  the  impacts  of  flooding  erodes. 
(Lantz-PTT) 
W88-07721 


DESCRIPTION,  LISTING  AND  COST  ESTI- 
MATES OF  LOCAL  FLOOD  WARNING  AND 
EMERGENCY  PREPAREDNESS  PROGRAMS: 
SUSQUEHANNA  RIVER  BASIN,  1985, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

S.  K.  Wright. 

Publication    No.    93.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  February 

1985.  33  p,  2  tab,  2  append. 


Descriptors:  'Flood  protection,  'Costs,  'Susque- 
hanna River,  'Policy  making,  'Local  govern- 
ments, 'New  York,  'Pennsylvania,  'Management 
planning,  Case  studies,  County  jurisdiction,  Local 
government,  Flood  damage,  Tropical  storms, 
Emergency  preparedness,  Public  participation, 
Gages,  Communications,  Flooding. 

Following  the  destruction  caused  by  Tropical 
Storms  Agnes  in  1972  and  Eloise  in  1975,  local 
organizations,  volunteer  groups  and  governments 
developed  numerous  flood  warning  systems  and 
emergency  preparedness  plans  to  reduce  flood 
damage.  Descriptions  of  local  systems,  their  loca- 
tion and  local  (non-Federal)  costs  of  operating  the 
system  in  the  Susquehanna  River  basin  are  summa- 
rized in  this  report.  Some  of  the  flood  warning  and 
emergency  preparedness  activities  carried  out  by 
county  government  include:  operation  communica- 
tions and  radio  dispatch  centers  serving  all  emer- 
gency functions;  organize  and  maintain  self-help 
flood  warning  systems,  including  recruiting  and 
training  volunteers,  erecting  stream  gages,  distrib- 
uting rain  gages  and  maintaining  equipment;  elect- 
ed county  officials  supervise  county  emergency 
response,  make  disaster  decisions,  and  direct 
county  resources;  and,  in  most  counties  County 
Emergency  Management  Services  and/or  County 
Planning  Departments  are  responsible  for  organi- 
zation and  maintenance  of  flood  warning  systems. 
Local  government  actions  include:  municipal  offi- 
cials declare  emergencies  and  direct  and  coordi- 
nate flood  damage  reduction  actions;  municipal 
police  patrol  roads,  rivers  and  streams  during  high 
water  periods;  operate  small  area  or  neighborhood 
flood  warning  systems;  erect  barricades  on  flooded 
streets  or  highways;  operate  and  maintain  emer- 
gency communications  systems;  organize  and  oper- 
ate evacuation  centers;  move  furniture  and  person- 
al possessions  of  homeowners  who  will  be  flooded; 
provide  assistance  to  industries  and  businesses  in 
evacuating  or  reducing  flood  damages;  carry  out 
flood  fighting  activities  such  as  sand  bagging, 
erecting  levee  or  wall  closures,  and  other  actions; 
rescue  stranded  or  isolated  people;  and,  fire  com- 
panies are  the  most  important  pre-flood  damage 
reduction  organization  in  many  communities.  In 
spite  of  little  planning  or  training  assistance,  efforts 
by  fire  companies  have  reduced  flood  damages  for 
many  individuals  and  businesses.  (Lantz-PTT) 
W88-07727 


FLOOD  DAMAGE  REDUCTION  MANUAL. 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA.  Planning  and  Operations  Div. 
Publication    No.    78.    Susquehanna    River    Basin 
Commission,  Harrisburg,  Pennsylvania.  1982.  59  p, 
2  tab,  append. 

Descriptors:  'Flood  damage,  'Manuals,  'Flood 
control,  'Local  governments,  Public  policy,  Hy- 
drological  regime,  Hydraulic  engineering,  Flood 
protection,  Public  participation,  Susquehanna 
River  Basin  Commission. 

The  Susquehanna  River  Basin  Commission  recog- 
nizes that  state  and  federal  governments  are  limited 
in  the  kind  of  assistance  they  can  provide  to  local 
governments  in  dealing  with  their  flooding  prob- 
lems and  the  damages  incurred,  sometimes  annual- 
ly, by  inundation.  The  purpose  of  this  manual  is  to 
provide  step-by-step  guidelines  on  how  to  imple- 
ment flood  damage  reduction  measures  at  the  local 
government  level.  The  manual  can  be  used  by 
government  officials,  citizens'  groups,  or  environ- 
mental or  service  organizations  -  anyone  interested 
in  finding  solutions  to  flooding  problems.  The 
manual  describes  how  to  gather  community  sup- 
port for  a  flood-damage  reduction  program.  It 
details  the  most  common  types  of  flooding  and 
offers  a  general  explanation  of  the  hydrologic  and 
hydraulic  engineering  techniques  used  to  better 
understand  the  mechanics  of  flooding.  The  most 
important  and  lengthy  section  of  the  manual  out- 
lines the  most  effective  and  practical,  structural 
and  nonstructural  flood-damage  reduction  meas- 
ures that  can  be  implemented.  In  this  section,  the 
objectives  of  these  actions,  their  advantages  and 
desadvantages  are  discussed.  The  manual  also  pro- 
vides a  section  with  information  on  streams  in  the 
Susquehanna   River   basin.   There,    individualized 
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ibles  contain  general  data  such  as  the  drainage 
reas  of  the  stream  as  well  as  what  kind  of  studies 
ave  been  done  in  specific  areas  and  where  to 
btain  additional  information.  (Lantz-PTT) 
Y88-07730 

MANGES  IN  FLOOD  INSURANCE  IN  THE 
USQUEHANNA  RIVER  BASIN:  1980-1981, 

usquehanna  River  Basin  Commission,  Harrisburg, 

'A. 

I.  K.  Wright,  and  H.  J.  Painter. 

•ublication    No.    77.    Susquehanna    River    Basin 

;ommission,    Harrisburg,    Pennsylvania.    March 

982.  13  p,  4  tab. 

)escriptors:  'Flood  protection,  'Insurance,  *Sus- 
[uehanna  River,  Costs,  Economic  aspects,  Flood 
ilain  management. 

ts  part  of  the  Susquehanna  River  Basin  Commis- 
ion's  continuing  evaluation  of  flood  plain  manage- 
nent,  a  comparison  was  made  between  the  number 
if  flood  insurance  policies  and  flood  insurance 
:overage  on  June  30,  1980  and  July  31,  1981.  In 
his  time  period,  there  were  substantial  reductions 
n  the  number  of  flood  insurance  policies  in  force 
jid  a  small  decrease  in  the  amount  of  flood  insur- 
ince  coverage.  There  was  a  reduction  of  7,347  in 
he  number  of  insurance  policies  (11%)  from 
>7,050  policies  to  59,703  policies  in  force.  There 
vas  a  reduction  of  $37,928  million  in  flood  insur- 
ince  coverage,  or  2%,  from  $1,969  billion  to 
>  1.931  billion.  In  Pennsylvania,  some  counties  had 
ncreases  and  others  decreases  in  the  amount  of 
lood  insurance  coverage.  The  largest  increase  was 
n  Luzerne  County.  The  $734.7  million  insurance 
;overage  in  Luzerne  County  is  38%  of  the  entire 
>asin  insurance  coverage.  Other  counties  with  in- 
;reases  were  Northumberland,  Lancaster,  York, 
schuylkill  and  Dauphin.  Decreases  occurred  in 
Blair,  Clearfield,  Bradford  and  Tioga  Counties. 
ITie  $4.9  million  decrease  in  Blair  County  was  a 
10%  reduction  in  flood  insurance  coverage. 
Lantz-PTT) 
W88-07739 


SELF-HELP  FLOOD  DAMAGE  REDUCTION 
AT  BLOOMSBURG,  PENNSYLVANIA:  A  CASE 
STUDY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

S.  K.  Wright. 

Publication    No.    94.    Susquehanna    River    Basin 

Commission,     Harrisburg,     Pennsylvania.     April 

1985.  20  p,  2  fig,  1  tab. 

Descriptors:  'Flood  damage,  'Flood  protection, 
Bloomsburg,  Pennsylvania,  Costs,  Benefits,  Case 
studies,  Flooding. 

Self-help  flood  damage  reduction  in  Bloomsburg  is 
significant.  In  December  1983  over  $3.5  million  of 
flood  damage  reduction  benefits  were  realized  by 
these  actions.  Evacuation  or  the  protection  of  over 
400  vehicles  alone  is  a  significant  benefit.  This 
report  identifies  the  magnitude  of  benefits  that  are 
possible  through  a  coordinated  community  effort 
to:  (1)  identify  the  flood  problems;  (2)  develop 
practical  cost  effective  methods  of  flood  damage 
reduction;  and  (3)  implement  them  at  the  commu- 
nity level.  Timely  flood  warning,  knowledge  of 
how  varying  flood  levels  will  affect  the  communi- 
ty and  an  organized  flood  evacuation  program  are 
the  basic  components  of  a  practical,  integrated  and 
comprehensive  flood  damage  reduction  program. 
This  case  history  looked  only  at  the  actions  taken 
in  Bloomsburg  during  the  flood  of  December  13- 
15,  1983.  It  should  be  noted  that  Bloomsburg  expe- 
rienced flooding  events  in  February  and  April 
1984  that  reached  about  the  same  flood  stages  (the 
three  floods  had  flood  elevations  that  were  within 
a  foot  of  each  other).  Therefore,  the  benefits  sum- 
marized in  this  report  for  the  flood  of  December 
1983  were  repeated  in  February  and  April  1984 
providing  clear  evidence  that  self-help  flood 
damage  reduction  actions  in  Bloomsburg  are  of 
major  importance  in  protecting  and  preserving  the 
economic  vitality  of  the  community.  Community 
recognition  of  the  importance  of  these  actions  has 
increased  significantly.  (Lantz-PTT) 
W88-07844 


USERS  MANUAL  FOR  FLOOD  EVACUATION 
PLANNING  OF  WATER  AND  WASTEWATER 
TREATMENT  PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07849 


6G.  Ecologic  Impact  Of 
Water  Development 


HELIUM  SURVEY  FOR  DELINEATING 
AREAS  OF  KARST-SUFFOSION  PROCESSES 
CAUSED  BY  HIGH-RATE  GROUNDWATER 
WITHDRAWAL, 

Water  Problems  Institute,  USSR  Academy  of  Sci- 
ences, Moscow,  USSR. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-06878 


GROUNDWATER  RESOURCES  AND  DEVEL- 
OPMENT IN  CHINA, 

Ministry  of  Geology  and  Mineral  Resources,  Beij- 
ing, China. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-06879 


SEISMICITY     AROUND     BRAZILIAN     DAM 
RESERVOIRS, 

University   of  Western   Ontario,,   Department  of 

Geology,  N6A  5B7,  London,  Ontario. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-06880 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  DIVERTED  RIVERS  WITH 
A  LARGE  FLOW  REDUCTION  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Department  of  Biological  Sciences,  University  of 
Quebec  at  Montreal,  C.P.  8888,  Succ.  A,  Montreal, 
Quebec. 

L.  Lapierre,  and  D.  Planas. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  2,  p  109- 
119,  October  20,  1987.  3  fig,  5  tab,  36  ref. 

Descriptors:  'Environmental  effects,  'Rivers,  'Di- 
version, 'Primary  productivity,  'Phytoplankton, 
Algae,  Biomass,  Water  quality,  Flow  control,  Nu- 
trients. 

The  effects  of  river  diversion  on  phytoplankton 
primary  production  and  biomass  in  the  down- 
stream part  of  two  rivers  were  studied  in  relation 
to  physical  and  chemical  variables.  The  Opinaca 
and  Little  Opinaca,  situated  north  of  the  52nd 
parallel,  are  oligotrophic  with  phytoplankton  pri- 
mary production  of  <  10.76  mg  C/sq  m/hr,  chlo- 
rophyll a  of  <3.0  mg/cu  m,  and  biomass  of  118- 
1007  mg/cu  m.  Nutrient  levels  (phosphorus  and 
nitrogen)  did  not  increase  in  either  river.  In  fact, 
one  river  showed  a  significant  decrease  in  nutrient 
levels.  The  decrease  in  flow  favored  establishment 
of  an  algal  biomass  about  2  times  greater  than  that 
present  before  diversion.  In  one  river  the  increased 
biomass  was  associated  with  a  2.5-fold  increase  in 
primary  productivity.  In  the  other  river  the  pri- 
mary production  per  unit  of  surface  area  remained 
stable  but  increased  when  expressed  by  unit 
volume  due  to  a  great  decrease  in  underwater  light 
penetration  as  a  result  of  an  increase  in  suspended 
inorganic  particulates.  (Cassar-PTT) 
W88-06895 


ZOOPLANKTON  OF  A  SMALL  TROPICAL 
RESERVOIR  (SOLOMON  DAM,  NORTH 
QUEENSLAND), 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-06915 


IMPACTS  OF  HYDROELECTRIC  DEVELOP- 
MENT ON  RIPARIAN  VEGETATION  IN  THE 
SIERRA  NEVADA  REGION, 


Oregon   State  Univ.,   Corvallis.   Dept.   of  Forest 

Science. 

R.  R.  Harris,  C.  A.  Fox,  and  R.  Risser. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  4,  p  519-527,  August  1987.  3  fig,  3  tab,  28  ref. 

Descriptors:  'Sierra  Nevada,  'Hydroelectric 
plants,  'Riparian  vegetation,  'Environmental  ef- 
fects, Ecological  effects,  Vegetation  effects,  Diver- 
son,  Streamflow. 

Fourteen  streams  in  the  Sierra  Nevada  in  the  USA 
were  sampled  to  determine  whether  diversions  of 
streamflow  for  hydroelectric  development  had 
caused  significant  changes  in  riparian  vegetation. 
Several  streams  showed  significant  differences  in 
vegetation  cover,  community  composition,  or 
community  structure  between  pairs  of  diverted  and 
undiverted  reaches.  On  some  streams,  environmen- 
tal conditions  rather  than  streamflow  diversions 
may  have  been  responsible  for  vegetation  differ- 
ences. Streams  in  the  Sierra  Nevada  respond  indi- 
vidualistically  to  diversions.  Prediction  of  vegeta- 
tion responses  must  take  into  consideration  envi- 
ronmental characteristics  of  specific  stream 
reaches.  (Author's  abstract) 
W88-06968 


WETLAND  DEVELOPMENT  TRENDS  IN 
COASTAL  NORTH  CAROLINA,  USA,  FROM 
1970  TO  1984, 

Duke  Univ.,  Durham,  NC.   School  of  Forestry. 
M.  B.  Stockton,  and  C.  J.  Richardson. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  5,  p  649-657,  September  1987.  5  fig,  3  tab,  22 
ref.  OTA  Grant  233-4550. 

Descriptors:  'Coastal  marshes,  'Coastal  zone  man- 
agement, 'Floodplains,  'Wetlands,  'Dredging, 
'North  Carolina,  Permits,  Flood  control,  Bulk- 
heads, Canals,  Fill  permits,  Regional  development. 

Coastal  wetlands  are  a  valuable  resource  to  North 
Carolina,  representing  important  habitat  for  marine 
organisms  and  providing  flood  control  areas  and 
buffer  zones  from  marine  storms.  An  analysis  of 
wetland  development  trends  in  coastal  North 
Carolina  from  1970  to  1984  was  conducted  using 
over  3000  files  containing  15  years  of  permitting 
records.  The  total  amount  of  coastal  wetland  area 
altered  due  to  authorized  development  under  the 
Coastal  Area  Management  Act  (CAMA),  the 
Dredge  and  Fill  Law,  and  Section  404  of  the 
Federal  Water  Pollution  Control  Act  is  1740  ha. 
This  represents  nearly  2%  of  the  salt  marsh  wet- 
lands along  the  coast  of  North  Carolina.  The 
number  of  permits  issued  steadily  increased  during 
the  1980s;  however,  the  total  amount  of  wetland 
loss  decreased  each  year.  A  few  large  projects  in 
the  early  1970s  accounted  for  nearly  70%  of  all 
wetland  area  developed  during  the  15-year  period. 
Nearly  two-thirds  of  all  projects  involving  wetland 
destruction  involved  impacts  on  high  marsh  eco- 
systems. Bulkheads,  canals,  and  filling  activities 
made  up  80%  of  the  projects  requiring  permits; 
62%  of  the  permits  were  issued  to  private  land- 
owners, but  this  group  accounted  for  only  16%  of 
the  losses  of  wetland  area.  Utility  companies, 
which  accounted  for  <  1%  of  the  permits  issued, 
were  responsible  for  46%  of  the  permitted  wetland 
loss  during  the  15-year  study  period.  Future  studies 
should  address  agriculture  and  forestry  practices 
which  are  exempt  under  CAMA  laws  and  there- 
fore their  effects  on  wetland  alteration  have  not 
been  quantified.  (Author's  abstract) 
W88-06973 


ECOLOGICAL  EFFECTS  OF  COASTAL 
MARSH  IMPOUNDMENTS:  A  REVIEW, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

C.  L.  Montague,  A.  V.  Zale,  and  H.  F.  Percival. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  6,  p  743-756,  November  1987.  1  fig,  2  tab,  145 
ref.  U.S.  Fish  and  Wildlife  Service  Cooperative 
Agreement  14-16-0009-1544. 

Descriptors:  'Nutrients,  'Environmental  effects, 
'Estuaries,  'Literature  reviews,  'Coastal  marshes, 
•Marshes,    Ecological    effects.    Aquatic    habitats. 
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Field  6— WATER  RESOURCES  PLANNING 

Group  6G — Ecologic  Impact  Of  Water  Development 


Habitats,  Ecosystems,  Waterfowl,  Dikes,  Reser- 
voirs, Dams,  Organic  matter,  Food,  Wildlife,  Ni- 
trogen, Phosphorus,  Tidal  effects,  Salinity,  Fish, 
Mosquito  control,  Seagrass,  Mangroves. 

The  effects  of  diking  and  flooding  marshes  (im- 
pounding) for  mosquito  control  and  waterfowl 
management  are  reviewed.  Major  changes  include 
an  increase  in  water  level,  a  decrease  in  salinity, 
and  a  decrease  in  the  exchange  of  marsh  water 
with  estuarine  water.  Dramatic  changes  in  species 
composition  occur;  they  vary  from  place  to  place. 
For  example,  emergent  vegetation  (grassy  or  man- 
grove) may  change  to  submerged  vegetation,  cat- 
tails often  proliferate  due  to  decreased  salinity  and 
other  favorable  conditions,  black  mangrove 
marshes  change  to  red  and  white  mangroves,  nutri- 
ents decrease  from  reduced  water  circulation  or 
increase  from  wastes  of  newly  attracted  wildlife, 
primary  production  may  increase  due  to  a  reduc- 
tion in  salinity  or  decrease  due  to  salt  concentra- 
tion by  evaporation.  Changes  in  overall  production 
and  transport  phenomena  may  not  be  as  great  as 
commonly  believed.  Export  seems  to  be  reduced 
or  less  likely  in  marshes  that  have  little  groundwat- 
er discharge  and  are  far  from  tidal  creeks,  are  low 
in  creek  density,  and  open  to  estuarine  water,  are 
not  near  upland  runoff  or  river  discharge,  have 
pools  and  considerable  entrapping  vegetation,  and 
are  in  areas  of  low  frequency  and  amplitude  of 
flooding.  Marshes  above  mean  high  water  often  fit 
such  a  description.  An  important  concern  is  occa- 
sional barring  of  free  access  to  open  water  when 
conditions  become  unfavorable  in  an  impounded 
marsh  that  is  periodically  opened  and  closed.  For 
example,  in  summer  high  temperatures  and  deplet- 
ed oxygen  can  cause  fish  kills  in  an  impounded 
marsh  because  no  access  to  better  conditions  is 
readily  available  as  in  a  natural  marsh.  Collection 
of  comparative  data  on  the  estuarine  animal  use  of 
various  configurations  of  natural  and  impounded 
marshes  should  lead  to  improved  management  of 
both  impounded  and  unimpounded  marshes. 
(Cassar-PTT) 
W88-07100 


BASIC  HYDROLOGIC  STUDIES  FOR  ASSESS- 
ING IMPACTS  OF  FLOW  DIVERSIONS  ON 
RIPARIAN  VEGETATION:  EXAMPLES  FROM 
STREAMS      OF     THE      EASTERN      SIERRA 
NEVADA,  CALIFORNIA,  USA, 
Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 
Geography  and  Environmental  Engineering. 
G.  M.  Kondolf,  J.  W.  Webb,  M.  J.  Sale,  and  T. 
Felando. 

Environmental  Management  EMNGDC,  Vol.  11, 
No.  6,  p  757-769,  November  1987.  7  fig,  1  tab,  19 
ref.  Dept.  of  Energy  Contract  No.  DE-AC05- 
84OR21400. 

Descriptors:  'Environmental  effects,  'Streams, 
*Data  acquisition,  'Riparian  vegetation,  'Flow 
control,  'Diversion,  Vegetation,  Mapping,  Aerial 
photography,  Regulated  flow,  Seasonal  variation, 
Owens  River  Basin,  California,  Water  table  fluctu- 
ations, Hydrographs,  Flow  measurement,  Moun- 
tain streams,  Model  studies,  Flood  plains,  Stream- 
flow  depletion. 

Stream  diversion  for  hydroelectric  development 
can  adversely  affect  riparian  vegetation  by  flow 
reduction,  for  example,  lowered  stream  surface 
levels  affecting  plants  dependent  on  spray  or  sub- 
mersion, water  table  lowered  below  the  rooting 
depths  of  some  species,  and  reduction  of  annual 
high  flows  which  recharge  bank  sediments  with 
moisture.  Methods  for  collecting  relevant  hydro- 
logic  data  are  described,  and  the  results  are  report- 
ed for  studies  on  seven  stream  reaches  proposed 
for  hydroelectric  development  in  the  eastern  Sierra 
Nevada,  California.  Methods  include  (1)  preparing 
geomorphic  maps  from  aerial  photographs,  (2) 
using  well  level  records  to  evaluate  the  influence 
of  streamflow  on  the  riparian  water  table,  (3) 
taking  synoptic  flow  measurements  to  identify 
gaining  and  losing  reaches,  and  (4)  analyzing  flow 
records  from  an  upstream-downstream  pair  of 
gages  to  document  seasonal  variations  in  down- 
stream flow  losses.  In  the  study  area  the  geomor- 
phic influences  on  hydrology  and  riparian  vegeta- 
tion were  pronounced.  For  example,  in  a  large  U- 
shaped  glacial   valley,   the  width  of  the  riparian 


strip  was  highly  variable  along  the  study  reach  and 
was  related  to  geomorphic  controls,  whereas  the 
study  reaches  on  alluvial  fan  deposits  had  relative- 
ly uniform  geomorphology  and  riparian  strip 
width.  Flow  losses  of  20%  were  typical  over 
reaches  on  alluvial  fans.  In  a  mountain  valley, 
however,  one  stream  gained  up  to  275%  from 
geomorphically  controlled  groundwater  condi- 
tions. (Cassar-PTT) 
W88-07101 


WATER  TABLE  RISE  IN  A  SEMICONFINED 
AQUIFER  DUE  TO  SURFACE  INFILTRATION 
AND  CANAL  RECHARGE, 

Ahmadu   Bello  Univ.,  Zaria  (Nigeria).   Dept.  of 
Water  Resources  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-07205 


EVALUATION  OF  COSTS  ASSOCIATED  WITH 
REGIONAL,  ENVIRONMENTAL  IMPACT  IN 
CHESAPEAKE  BAY, 

West  Virginia  University,  Morgantown,  WV. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-07224 


THAILAND  DAM  CONTROVERSY, 

E.  Kemf. 

Water  Resources  Journal,  No.  154,  p 

tember  1987. 


-83,  Sep- 


Descriptors:  'Environmental  effects,  'Dams,  'Hy- 
droelectric power,  'Thailand,  Wildlife  habitats, 
Habitats,  Social  effects,  Roads,  Construction,  For- 
ests. 

The  environmental  impact  of  the  proposed  Nam 
Choan  dam  in  Thailand  upstream  of  the  River 
Kwai  is  the  subject  of  much  controversy.  Road 
construction  has  already  opened  wildlife  areas, 
promoting  illegal  logging,  poaching,  and  settle- 
ment of  six  new  villages.  Conservationists  claim 
that  dam  construction  would  reduce  the  remaining 
lowland  riverine  forest  habitat  by  one-third.  Other 
adverse  effects  would  be  disturbance  of  migration 
routs  of  endangered  species,  further  salination  of 
downstream  agricultural  land,  danger  of  earth- 
quake, and  flooding  of  unexplored  archeological 
sites,  potential  mineral  resources,  and  Karen  and 
Hmong  tribal  villages.  The  project  is  temporarily 
shelved  pending  the  results  of  a  feasibility  study. 
(Cassar-PTT) 
W88-07559 


DEPRESSION  OF  PRIMARY  PRODUCTION 
BY  HUMIC  MATTER  AND  SUSPENDED  SEDI- 
MENT IN  LIMNOCORRAL  EXPERIMENTS 
AT  SOUTHERN  INDIAN  LAKE,  NORTHERN 
MANITOBA, 

Department  of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07638 


UNIONID  MUSSELS  (MOLLUSCA,  BIVALVIA) 
OF  THE  BELGIAN  UPPER  RIVER  MEUSE:  AN 
ASSESSMENT  OF  THE  IMPACT  OF  HYDRAU- 
LIC WORKS  ON  THE  RIVER  WATER  SELF- 
PURIFICATION, 

Liege  Univ.  (Belgium).  Zoology  Inst. 
R.  M.  Libois,  and  C.  Hallet-Libois. 
Biological  Conservation  BIOCOK,  Vol.  42,  No.  2, 
p  115-132,  1987.  4  fig,  5  tab,  30  ref. 

Descriptors:  'Mussels,  'River  Meuse,  'Water 
quality,  'Hydraulic  structures,  'Environmental 
impact,  'Dams,  'Self-purification,  'Benthic  fauna, 
'Banks,  Mollusks,  Weirs,  Water  level,  Sampling, 
Mapping,  Benthic  environment,  Aquatic  animals, 
Benthos,  Fauna,  Biomass,  Filtration. 

In  September,  1983,  the  nine  weirs  regulating  the 
flow  of  the  River  Meuse  between  Givet,  France 
and  Namur,  Belgium  were  kept  fully  open  for 
technical  purposes.  The  water  level  therefore 
dropped,  allowing  the  sampling  of  benthic  orga- 
nisms and  the  mapping  of  the  different  kinds  of 
banks.  The  density  of  unionid  mussels  was  meas- 


ured for  each  bank  type.  Silt  and  fine  gravel  b 
toms  are  the  preferred  habitats  of  these  mussels, 
these  natural  habitats,  the  mean  biomass  is  estim 
ed  at  more  than  1.8  tons/ha.  In  pebbles,  this  va) 
is  near  1  ton/ha,  whereas  in  the  stony  blocks  a 
on  rocky  bars  it  falls  to  165  kg/ha.  Man-ma 
banks  are  poor  biotopes,  with  297  kg  mussels/ 
on  old  stoneworks  and  only  65  kg/ha  on  rec< 
ones.  When  the  filtration  rate  is  considered,  it  c 
be  shown  that,  at  the  time  this  study  was  underti 
en,  the  unionid  mussels  living  on  the  Meuse  bat 
filtered  more  than  300  1  water/s.  This  rate  v 
drop  to  27  1/s  within  only  a  few  years  if  t 
proposed  hydraulic  works  are  constructed.  It 
concluded  that  these  works  will  have  a  negati 
effect  on  the  self-purification  capacity  of  the  riv 
(Author's  abstract) 
W88-07670 
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ESTIMATING  SAMPLE  REQUIREMEN 
FOR  FIELD  EVALUATIONS  OF  PESTICU 
LEACHING, 

Environmental   Protection  Agency,  Athens,  G 
Southeast  Environmental  Research  Lab. 
C.  N.  Smith,  R.  S.  Parrish,  and  R.  F.  Carsel. 
Environmental       Toxicology       and       Chemis 
ETOCDK,  Vol.  6,  No.  5,  p  343-357,  May  1987 
fig,  3  tab,  19  ref. 

Descriptors:  'Pesticides,  'Pesticide  residu 
'Leaching,  'Groundwater  pollution,  'Sampli: 
'Soil  chemistry,  'Soil  physical  properties,  Stati 
cal  analysis,  Chemical  degradation,  Sorption,  S 
solution,  Variation  coefficient,  Inorganic  cc 
pounds,  Hydraulic  conductivity,  Hydrogen  ion 
tivity,  Infitration. 

A  method  is  presented  for  estimating  the  numt 
of  samples  needed  to  evaluate  pesticide  leach 
threats  to  ground  water  at  a  desired  level  of  prt 
sion.  Sample  size  projections  are  based  on  desii 
precision  (exhibited  as  relative  tolerable  ern 
level  of  confidence  (90  or  95%)  and  estimates 
variability  (expressed  as  the  coefficient  of  vai 
tion)  for  selected  pesticide  and  soil  characteristi 
Summary  tables  of  descriptive  statistics  are  prov 
ed  as  guides  for  projecting  variability  of  varii 
soil  characteristics,  pesticide  properties  (sorpti 
degradation),  pesticide  concentration  profiles  i 
inorganic  solutes.  These  data  were  compi 
through  a  comprehensive  search  of  review  artic 
and  of  reports  of  laboratory  and  field  studies.  Tl 
are  also  useful  for  evaluating  ground  water  o 
tamination  by  calibrating  and  conducting  sensiti 
ty  testing  with  solute  transport  models.  Coe 
cients  of  variation  for  selected  soil  characterisl 
were  as  follows:  bulk  density,  2  to  17%;  orga 
matter,  42  to  125%;  porosity,  4  to  18%;  parti 
size  distribution,  3  to  55%;  hydrogen  ion  activitj 
to  15%;  0.3  bar  water  content,  18  to  82%;  15  I 
water  content,  18  to  87%;  saturated  hydraulic  d 
ductivity,  48  to  320%;  and  infiltration  rate,  40 
97%.  Coefficients  of  variation  for  selected  pe 
cide  characteristics  were  as  follows:  transformat 
rates,  7  to  202%;  sorption  coefficients,  34  to  56 
and  pesticide  concentration  profiles,  40  to  450 
Variability  of  pesticide  concentrations  increa: 
over  time  after  the  initial  pesticide  application.  1 
coefficients  of  variation  for  inorganic  solu 
ranged  from  19  to  127%.  On  the  basis  of  th 
data,  sample  size  estimates  (for  constant  desi 
precision  and  confidence  level)  for  characteriz 
selected  soil  characteristics  generally  are  sma' 
than  those  required  for  estimating  pesticide  c 
centrations.  Fewer  samples  are  projected  for  e 
mating  pesticide  concentrations  shortly  after  ap 
cation,  with  progressive  increases  required  in  la 
sampling.  (Author's  abstract) 
W88-06943 


MICROSCALE  CHEMICAL  HETEROGENEI 
IN  GROUNDWATER, 

Isotope  Department,  The  Weizmann  Institute 

Science,  7100  Rehovot,  Israel. 

For  primary  bibliographic  entry  see  Field  5B. 
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RESOURCES  DATA— Field  7 


V88-07113 

SULFATE  IN  COLORED  WATERS:  II.  EVAL- 
UATION OF  APPROACHES  FOR  CORRECT- 
ING HISTORICAL  COLORIMETRIC  DATA, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

o).  Analytical  Methods  Div. 

V.  Cheam,  and  A.  S.  Y.  Chau. 

Environment  International  ENVIDV,  Vol.  13,  No. 

3,  p  261-270,  1987.  11  fig,  2  tab,  12  ref. 

Descriptors:  'Sulfates,  *Acid  rain,  *  Water  analy- 
sis. 'Chemical  analysis,  'Data  collections,  'Colori- 
metric  data,  'Colorimetry,  'Color,  'Data  correc- 
tion, 'Canada,  History,  Seasonal  variations,  Organ- 
ic matter,  Chromatography,  Dissolved  solids. 

Historical  colorimetric  sulfate  data  are  known  to 
be  highly  biased  and  cannot  be  used  as  reliable 
Sulfate  ion  concentrations  for  scientific  interpreta- 
tion. They  need  to  be  corrected.  Various  ap- 
proaches for  correcting  these  data  were  discussed 
and  evaluated.  A  simple  and  direct  approach  was 
found  to  be  satisfactory.  To  correct  historical  col- 
orimetric data,  data  sets  are  first  categorized  and 
grouped  together  based  on  geographical  locations 
and  seasonal  variations  of  dissolved  carbon  (or 
color)  of  a  specific  site,  river,  lake  (or  groups) 
which  have  similar  amounts  and  nature  of  organic 
matter.  For  each  group,  the  colorimetric  and  chro- 
matographic sulfate  values  are  then  obtained  and 
related  by  an  equation  which  is  used  to  convert  the 
corresponding  historical  values  to  'true'  sulfate 
values.  (Author's  abstract) 
W88-07131 

INFLUENCE  OF  INSTALLATION  PRACTICES 
ON  EVAPORATION  FROM  SYMON'S  TANK 
AND  AMERICAN  CLASS  A-PAN  EVAPORI- 
METERS, 

Hydrological   Research   Institute,   Department  of 

Water  Affairs,  Private  Bag  X313,  Pretoria,  0001, 

Republic  of  South  Africa. 

H.  H.  Bosman. 

Agricultural  and  Forest  Meteorology,  Vol.  41,  No. 

3/4,  p  307-323,  December  1987.  2  fig,  9  tab,  14  ref 

Descriptors:  'Evaporimeters,  'Evaporation  pans, 
♦Statistical  analysis,  Environmental  effects,  Vege- 
tation effects,  Screens,  Sodium  chloride,  Copper 
sulfate,  Solutes,  Field  tests. 

Results  from  Symon's  tanks  and  American  Class 
A-pans  proved  that  the  nature  of  the  immediate 
environment  has  a  pronounced  influence  on  evapo- 
ration. Class  A-pans  above  bare  soil  and  crushed 
stone  (both  without  protective  screening)  evapo- 
rated 6  and  19%,  respectively,  more  than  that 
above  grass  cover.  Bare  soil  treatments  with  pro- 
tective screening  evaporated  18%  less  than  those 
without  protection.  Symon's  tanks  surrounded  by 
bare  soil  and  crushed  stone  evaporated  13  and 
12%,  respectively,  more  than  tanks  surrounded  by 
grass.  Symon's  tanks  in  bare  soil  with  protective 
screens,  averaged  16%  less  evaporation  than  those 
without  screening.  A-pan  treatments  on  different 
wooden  bases  above  bare  soil  showed  random 
differences  for  monthly  evaporation,  although 
these  differences  were  not  significant  on  an  annual 
basis.  Annual  evaporation  for  sodium  chloride  and 
copper  sulfate  treatments  did  not  differ  significant- 
ly from  control  values.  (Author's  abstract) 
W88-07186 


MEASURE  OF  ISOTOPIC  EQUILIBRIUM  BE- 
TWEEN WATER,  WATER  VAPOUR  AND  SOIL 
C02  IN  ARID  ZONE  SOILS, 

Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 

et  de  Geochemie  Isotopique. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07197 


ESTIMATING  FLOOD  PEAKS  FROM  SMALL 
RURAL  CATCHMENTS  IN  SWITZERLAND, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland).    Versuchsanstalt    fuer    Wasserbau, 
Hydrologie  und  Glaziologie. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07202 


DISAGGREGATION  OF  DAILY  RAINFALL, 

Pima  County  Department  of  Transportation  and 

Flood  Control,  1313  S.  Mission  Road,  Tucson,  AZ 

85713. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07208 


COMBINED  HYDROLOGIC  SAMPLING  CRI- 
TERIA FOR  RAINFALL  AND  STREAMFLOW, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

D  G.  Tarboton,  R.  L.  Bras,  and  C.  E.  Puente. 
Journal  of  Hydrology  JHYDA7,  Vol.  95,  No.  3/4, 
p  323-339,  30  November  1987.  8  fig,  1  tab,  11  ref. 
USGS  Grant  14-08-0001-G1143. 

Descriptors:  'Sampling,  'Hydrologie  data,  'Water 
sampling,  'Rainfall,  'Streamflow,  'Rainfall-runoff 
relationships,  'Hydrologie  models,  'Sampling 
strategy,  Errors,  Catchment  basins,  Estimating, 
Streamflow  forecasting,  Discharge  measurement, 
Stochastic  process,  Mathematical  models,  Geo- 
morphology,  Systems  analysis,  Linear  program- 
ming, Analysis  of  variance,  Rain  gages,  Flow 
measurement. 

This  paper  considers  the  joint  sampling  of  the 
rainfall  and  streamflow  processes.  The  sampling 
frequencies  in  time  and  space  are  obtained  as  a 
function  of  basin  and  rainfall  characteristics.  The 
effectiveness  of  different  sampling  strategies  is 
measured  by  the  variance  of  the  error  of  estimated 
or  predicted  streamflow.  This  is  related  to  the 
rainfall  and  basin  rainfall-discharge  properties 
through  parameterizations  of  these  processes. 
Rainfall  is  modelled  as  a  stochastic  process  with 
covariance  structure  separable  in  time  and  space. 
Streamflow  is  parameterized  in  terms  of  the  fluvial 
geomorphology  of  the  basin.  Linear  systems 
theory  is  used  to  link  precipitation  to  flow  and  to 
compute  the  variance  of  basin  discharge.  The  vari- 
ance of  the  error  in  prediction  of  streamflow  is 
computed  in  terms  of  the  following:  (1)  basin  and 
rainfall  model  parameters;  and  (2)  measurement 
strategy  consisting  of  numbers  of  rain  gages  plus 
rainfall  and  flow  measurement  intervals.  This  error 
variance  is  used  to  assess  the  effectiveness  of  a 
measurement  strategy.  The  results  should  be  of  use 
in  the  formulation  of  hydrologie  sampling  strate- 
gies. (Author's  abstract) 
W88-07209 


WIND  SET-UP  ERROR  IN  MEAN  LAKE 
LEVELS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-07512 


RAPID  STATISTICAL  CORRELATION  BE- 
TWEEN POLLUTION  SOURCES  AND 
MARINE  CONCENTRATIONS, 

Institute  of  Oceanography,  Bulgarian  Academy  of 

Sciences,  9000  Varna,  Bulgaria. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07697 


NUTRIENT  MONITORING  OF  THE  LOWER 
SUSQUEHANNA  RIVER  AND  SELECTED 
TRIBUTARIES,  OCTOBER  1,  1984  -  SEPTEM- 
BER 30,  1986:  INTERIM  REPORT, 

Susquehanna  River  Basin  Commission,  Harnsburg, 

PA. 

J.  R.  Hollowell. 

Publication    No.    108.    Susquehanna    River    Basin 

Commission,  Harrisburg,  Pennsylvania.  February 

1987.  25  p,  13  fig. 

Descriptors:  'Water  quality,  'Monitoring,  'Sus- 
quehanna River,  'Nutrients,  Chesapeake  Bay, 
Storm  runoff.  Runoff,  Urban  areas,  Forest  water- 
sheds. 

Significant  contributions  of  nutrients  and  sediments 
are  derived  from  storm  induced  overland  runoff. 
Collecting  samples  of  storm  induced  runoff  has 
been  moderately  successful.  Improved  capability  is 
needed  in  predicting  when  approaching  storm  sys- 
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terns  will  produce  sufficient  runoff  to  warrant  sam- 
pling. A  full  assessment  of  nutrient  loading  from 
the  monitored  Main  Stem  Susquehanna  River  sta- 
tions and  tributary  stations  needs  additional  storm 
induced  runoff  data.  These  data  are  also  needed  to 
evaluate  the  combined  effect  of  seasons  and  land 
use  on  storm  loading.  This  preliminary  analysis  has 
also  shown  that  further  monitoring  of  the  urban 
(Paxton  Creek)  and  forested  (Stony  Creek)  sites  is 
not  warranted  and  that  greater  emphasis  should  be 
placed  on  the  principal  nutrient  and  sediment  con- 
tributing basins.  Although  data  from  the  Main 
Stem  Susquehanna  River  monitoring  stations  were 
not  assessed  in  this  report  (due  to  insufficient  storm 
data),  it  is  now  apparent  that  an  increased  monitor- 
ing effort  is  necessary  downstream  of  the  Harris- 
burg station.  The  storm  loads  carried  by  the  River 
are  modified  by  the  hydroelectric  power  generat- 
ing impoundments.  To  define  this  nutrient  loading 
to  the  Chesapeake  Bay  more  fully,  it  is  necessary 
to  implement  a  coordinated  storm  sampling  effort 
between  the  tributary  and  Main  Stem  stations  de- 
scribed above  and  the  Conowingo  Dam  station 
maintained  by  the  Maryland  Office  of  Environ- 
mental Protection  and  the  U.S.  Geological  Survey. 
(Lantz-PTT) 
W88-07737 


DETAILED  GEOLOGIC  STUDIES  ESTABLISH 
PERMEABILITY  TRENDS  FOR  PLUME  DEFI- 
NITION  AND  GROUND-WATER   CLEAN-UP, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

V.  Price,  and  W.  C.  Fallaw. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-010197. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  DP-MS-86-181,  (1987).  37  p,  32  fig. 

Descriptors:  'Geohydrology,  'Permeability, 
'Groundwater  pollution,  'Path  of  pollutants, 
Model  studies,  Monitoring,  Groundwater  quality, 
Piezometers,  Infiltration,  Groundwater  movement, 
Aquitards,  South  Carolina. 

Heterogeneity  is  the  hallmark  of  near  shore  (fluvial 
to  marginal  marine)  depositional  sequences.  Be- 
cause of  this,  simple  geologic  models  derived  from 
cursory  sampling  or  the  more  basic  electric  logs 
may  not  define  permeability  trends  adequately  for 
plume  definition  and  contaminant  mitigation  ef- 
forts. A  study  area  in  the  upper  Atlantic  Coastal 
Plain  of  South  Carolina  is  discussed.  Preliminary 
geologic  and  hydrologie  data  were  incorporated 
into  a  three-dimensional  flow  model  which  pre- 
dicted piezometric  contours  at  right  angles  to  ob- 
served contours.  In  addition,  contaminated 
groundwater  was  observed  in  locations  that  were 
considered  to  be  upgradient  of  known  sources 
based  on  preliminary  assessment  of  piezometric 
data  from  a  few  early  monitoring  wells.  Installa- 
tion of  later  monitoring  wells  was  accompanied  by 
thorough  and  careful  geologic  sampling  and  col- 
lection of  digitally-captured  geophysical  log  data. 
Isopach  and  structure  contour  maps  were  con- 
structed for  significant  high  and  low  permeability 
strata.  Probable  middle  Eocene  erosion  resulted  in 
replacement  of  clays  in  an  important  aquitard  with 
permeable  channel  sands  over  a  small  part  of  the 
study  area.  Discovery  of  breaches  in  the  confining 
layers  permitted  observed  patterns  of  contaminant 
distribution  and  piezometric  data  to  be  explained. 
(Author's  abstract) 
W88-07743 

MEASUREMENT  OF  SEDIMENT  YIELDS, 

Ward  (Peter)  and  Associates,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07898 

ANALYTICAL  METHODS  MANUAL  FOR  THE 
DIRECT /DELAYED  RESPONSE  PROJECT 
SOIL  SURVEY, 

Lockheed  Engineering  and  Management  Services 

Company  Inc.,  Las  Vegas,  NV  89119. 

K.  A.  Cappo,  L.  J.  Blume,  G.  A.  Raab,  J.  K.  Bartz, 

and  J.  L.  Engles. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA.  22161,  as  PB87-227468. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
August  1987.  196  p,  8  fig,  24  tab,  79  ref,  5  append. 
Contract  No.  68-03-3249. 

Descriptors:  'Acid  rain,  'Watersheds,  'Data  col- 
lections, 'Spectroscopy,  *Air  pollution  effects, 
•Soil  properties,  Data  processing,  Acidity,  Acidic 
water,  Surface  water,  Emission  spectroscopy, 
Atomic  absorption  spectroscopy,  Chemistry  of 
precipitation,  Model  studies,  Manuals,  Surveys, 
Soil  water,  Prediction. 

The  U.S.  Environmental  Protection  Agency 
(EPA),  in  conjunction  with  the  National  Acid 
Precipitation  Assessment  Program,  has  designed 
and  implemented  a  research  program  to  predict  the 
long-term  response  of  watersheds  and  surface 
waters  in  the  United  States  to  acidic  deposition.  On 
the  basis  of  this  research,  each  watershed  system 
studied  will  be  classified  according  to  the  time 
scale  in  which  it  will  reach  an  acidic  steady  state, 
assuming  current  levels  of  acidic  deposition.  The 
EPA  requires  that  data  collection  activities  be 
based  on  a  program  that  ensures  that  the  resulting 
data  are  of  known  quality  and  are  suitable  for  the 
purpose  for  which  they  are  intended.  In  addition,  it 
is  necessary  that  the  data  obtained  be  consistent 
and  comparable  throughout  the  survey.  For  these 
reasons,  the  same  detailed  analytical  methodology 
must  be  available  to  and  must  be  used  by  all 
analysts  participating  in  the  study.  This  manual 
specifies  the  analytic  methods  and  internal  quality 
control  used  to  process  and  analyze  samples  for  the 
Direct/Delayed  Response  Project  Soil  Survey. 
The  described  determinations,  and  their  methods, 
include:  for  air-dry  moisture  content,  gravimetric; 
for  cation  exchange  capacity  (using  NH40Ac  and 
NH4C1  saturating  solutions),  autotitration  or  flow 
injection  analyzer;  and  for  exchangable  K  in 
NH40Ac,  NH4C1,  and  CaC12,  flame  atomic  ab- 
sorption spectroscopy  or  flame  atomic  emission 
spectroscopy.  (Author's  abstract) 
W88-07960 


IN  SITU  MONITORING  OF  ORGANICS, 

Reynolds  Electrical  and  Engineering  Co.,  Inc.,  Las 
Vegas,  NV.  Nevada  Test  Site. 
P.  T.  Dickman,  and  D.  A.  McGrath. 
IN:  DOE  Hazardous  Waste  Remedial  Actions  Pro- 
gram, Annual  Report:  FY  1986.  Report  No.  DOE/ 
HWP--25,  May  1987.  p  169-178,  5  fig. 

Descriptors:  'Monitoring,  'Sampling,  'Path  of 
pollutants,  *In  situ  tests,  'Organic  compounds,  Soil 
sampling,  Waste  disposal,  Disposal  sites,  Gas  chro- 
matography, Chemical  analysis,  Tracers. 

The  purpose  of  this  task  was  to  demonstrate  the 
use  of  subsurface  soil-gas  samples  and  tracers  in 
characterizing  and  monitoring  organic  pollutant 
releases  from  disposal  facilities.  The  basic  concept 
involves  inserting  subsurface  gas  sampling  probes 
at  various  depths  and  locations  at  the  release  site 
and  drawing  small  volumes  of  gas  samples  into  a 
gas  chromatograph  for  analysis.  Data  obtained 
provide  a  qualitative  characterization  of  the  pres- 
ence of  volatile  organics  and  a  distribution  profile. 
Quantitative  analysis  requires  laboratory  data  on 
soil  properties  and  material  sorption  characteris- 
tics. Once  a  site  has  been  characterized  for  organ- 
ics, subsurface  gaseous  tracers  can  be  released  to 
assess  migration  mechanisms  and  rates.  In  FY 
1986,  three  major  tasks  were  accomplished:  (1) 
design  of  soil  air  sampler  probes,  (2)  development 
of  standard  laboratory  procedures  for  quantifying 
volatile  organic  sorption,  and  (3)  development  of 
procedures  in  the  use  and  analysis  of  sampling 
systems  and  data.  Over  the  next  fiscal  year,  investi- 
gation of  a  jet  fuel  spill  site  will  be  started  using 
the  soil-gas  samplers.  Laboratory  tests  are  being 
performed  on  soils  from  the  area  and  principal 
constituents  of  jet  fuel.  After  the  initial  character- 
ization steps  have  been  completed,  some  simplified 
modeling  will  be  performed  to  determine  optimal 
locations  for  long-term  monitoring  stations  and 
tracer  studies.  (See  also  W88-07971)  (Lantz-PTT) 
W88-07977 


SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 


Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

D.  A.  Devitt,  R.  B.  Evans,  W.  A.  Jury,  T.  H. 
Starks,  and  B.  Eklund. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-228516. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Report  No.  EPA/600/8-87/036,  August  1987.  266 
p,  80  fig,  34  tab,  172  ref,  append.  EPA  Contract 
No.  CR  812189-01. 

Descriptors:  'Monitoring,  'Sampling,  'Soil  gas, 
'Mapping,  'Organic  compounds,  'Volatile  acids, 
'Path  of  pollutants,  Solute  transport,  Soil  contami- 
nation, Groundwater  movement,  Groundwater 
pollution,  Chemical  analysis,  Sampling. 

Soil  gas  monitoring  is  a  cost  effective  means  of 
delineating  the  size  and  movement  of  organic  con- 
taminants in  the  subsurface.  It  can  also  provide 
immediate  information  on  the  lateral  extent  of  soil 
and  groundwater  combination  and  can  minimize 
and  more  accurately  predict  the  number  and  loca- 
tion of  conventional  monitoring  wells  that  must  be 
drilled.  Five  important  areas  related  to  soil  gas 
monitoring  are  addressed;  (1)  site  specific  parame- 
ter considerations,  (2)  transport  and  retention  of 
organics  in  soil  and  groundwater,  (3)  sampling 
methods,  (4)  analytical  methods,  and  (5)  statistical 
treatment  of  soil  organic  vapor  measurements. 
Many  of  the  parameters  (water  solubility,  microbi- 
al influence,  groundwater  flow,  etc)  that  must  be 
considered  by  the  scientist  before  utilizing  soil  gas 
sensors  in  a  field  monitoring  program  are  outlined. 
The  complex  soil,  air,  water  and  hydrocarbon 
system  is  addressed  with  an  overview  of  the  im- 
portant processes  involved  in  the  transport  and  fate 
of  organic  contaminants  in  the  soil.  The  correct 
sampling  and  analytical  methodologies  for  moni- 
toring volatile  organics  in  the  subsurface  include 
such  sampling  methqds  as  headspace,  ground 
probe,  flux  chamber  and  passive  sampling  tech- 
niques. The  most  appropriate  methods  to  utilize  for 
a  given  contaminant  monitoring  program  are  con- 
sidered. A  statistical  treatment  of  soil  organic 
vapor  measurements  is  also  included  to  ensure  that 
soil  gas  monitoring  programs  address  the  require- 
ment for  data  precision.  The  spatial  patterns  of  soil 
organic  vapor  measurements  are  treated  from  a 
statistical  viewpoint.  (See  also  W88-07971)(Lantz- 
PTT) 
W88-07979 
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STUDY  OF  METAL  SORPTION/DESORPTION 
PROCESSES  ON  COMPETING  SEDIMENT 
COMPONENTS  WITH  A  MULTICHAMBER 
DEVICE, 

University  of  Technology  Hamburg-Harburg,  Eis- 

sendorferstrasse   38,   D-2100  Hamburg,   90,   West 

Germany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-06885 


USE  OF  LANDSAT  MULTISPECTRAL  SCAN- 
NER DATA  FOR  THE  ANALYSIS  AND  MAN- 
AGEMENT OF  FLOODING  ON  THE  RIVER 
SEVERN,  ENGLAND, 

Department  of  Geography,  University  of  Leices- 
ter, Leicester  LEI  7RH,  U.K. 
A.  G.  Brown,  K.  J.  Gregory,  and  E.  J.  Milton. 
Environmental  Management  EMNGDC,  Vol.  11, 
No.  5,  p  695-701,  September  1987.  4  fig,  3  tab,  24 
ref. 

Descriptors:  'Flooding,  'Flood-mapping,  'Land- 
sat,  'Hydrological  management,  'Remote  sensing, 
Satellite  technology. 

Remote  sensing  has  emerged  as  one  of  the  major 
techniques  for  the  analysis  and  delineation  of  large 
floods.  This  analysis  can  provide  data  invaluable 
for  the  hydrological  management  of  large  river 
systems.  A  need  for  information  on  the  extent  of 
floodplain  inundation  for  the  lower  reaches  of  the 
largest  river  in  the  UK  was  met  by  a  search 
through  Landsat  images  of  floods  and  the  analysis 
of  the  best  example  recorded.  Automated  classifi- 
cation of  the  Landsat  imagery  of  this  flood  on  the 


river  Severn  in  1977  was  used  to  provide  estimates 
of  the  extent  and  spatial  distribution  of  inundation. 
Flood  images  were  generated  using  the  Plessey 
IDP  3000  image  processor,  and  the  maps  derived 
accorded  well  with  aerial  photography  and  quali- 
tative flood  information.  Three  distinct  floodplain 
environments  were  delineated  and  flood  images 
produced  by  different  spectral  bands  compared. 
Specific  questions  prompted  by  flood  hazard  man- 
agement and  concerning  the  processes  and  extent 
of  flooding  were  answered  by  the  Landsat  data 
analysis.  Management  of  the  flood  risk  of  large 
rivers  is  expensive  and  remote  sensing  data  is  a 
relatively  cheap  and  effective  way  of  monitoring 
control  works  and  providing  data  for  the  predic- 
tion of  the  effects  of  future  hydrological  works. 
Remote  sensing  is  a  practical  way  in  which  spatial 
information  concerning  the  behavior  of  large  dy- 
namic systems  can  be  obtained  both  quickly  and 
relatively  cheaply.  (Author's  abstract) 
W88-06974 


DUAL-LABEL  RADIOISOTOPE  METHOD 
FOR  SIMULTANEOUSLY  MEASURING  BAC- 
TERIAL PRODUCTION  AND  METABOLISM 
IN  NATURAL  WATERS, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy. 

R.  B.  Jonas,  J.  H.  Tuttle,  D.  L.  Stoner,  and  H.  W. 
Ducklow. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  3,  p  791-798,  March  1988. 
9  fig,  2  tab,  23  ref.  NOAA  Grant  NA84AA-D- 
00014  and  EPA  Grant  X -00331 1-01-0. 

Descriptors:  'Analytical  methods,  'Radioactive 
tracers,  'Limnology,  'Primary  productivity, 
'Dual-label  method,  'Microbiological  studies, 
Microorganisms,  Bacterial  physiology,  Turnover 
rate,  Amino  acids,  Phytoplankton,  Seasonal  varia- 
tion, Bacteria,  Chesapeake  Bay. 

Bacterial  production  and  amino  acid  metabolism  in 
aquatic  systems  can  be  estimated  by  simultaneous 
incubation  of  water  samples  with  both  tritiated 
methyl-thymidine  and  14C-labeled  amino  acids. 
This  dual-label  method  not  only  saves  time,  labor, 
and  materials,  but  also  allows  determination  of 
these  two  parameters  in  the  same  microbial  sub- 
community.  Both  organic  carbon  incorporation 
and  respiration  can  be  estimated.  The  results  ob- 
tained with  the  dual-label  technique  are  not  signifi- 
cantly different  from  single-radiolabel  methods 
over  a  wide  range  of  bacterial  activity.  The 
method  is  particularly  suitable  for  large-scale  field 
programs  and  has  been  used  successfully  with  eu- 
trophic  estuarine  samples  as  well  as  with  oligotro- 
phic  oceanic  water.  In  the  mesohaline  portion  of 
Chesapeake  Bay,  thymidine  incorporation  ranged 
seasonally  from  2  to  635  pmol/L/h  and  amino  acid 
turnover  rates  ranged  from  0.01  to  28.4%/h.  Com- 
parison of  thymidine  incorporation  with  amino 
acid  turnover  measurements  made  at  a  deep, 
midbay  station  in  1985  suggested  a  close  coupling 
between  bacterial  production  and  amino  acid  me- 
tabolism during  most  of  the  year.  However,  pro- 
duction-specific amino  acid  turnover  rates  in- 
creased dramatically  in  deep  bay  waters  during  the 
spring  phytoplankton  bloom,  indicating  transient 
decoupling  of  bacterial  production  from  metabo- 
lism. Ecological  features  such  as  this  are  readily 
detectable  with  the  dual-label  method.  (Author's 
abstract) 
W88-07024 


USE  OF  ECHOSOUNDER  TRACINGS  TO  ES- 
TIMATE THE  ABOVEGROUND  BIOMASS  OF 
SUBMERGED  PLANTS  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

C.  M.  Duarte. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  4,  p  732-735,  April 
1987.  2  fig,  1  tab,  12  ref,  append. 

Descriptors:  'Echosounding,  'Biomass,  'Sub- 
merged plants,  'Lakes,  'Limnology,  'Data  acqui- 
sition, 'Estimating,  Aquatic  plants,  Estimating 
equations,  Macrophytes,  Errors. 
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RESOURCES  DATA— Field  7 


A  method  is  presented  to  estimate  the  above- 
ground  biomass  of  submerged  macrophytes  in 
lakes  from  echosounder  tracings  and  from  the 
growth  form  of  the  dominant  species  in  the  stand. 
The  equation  is:  Biomass  =  -343  +  37.7(cu  height) 
+  953(form  x  height)  where  species  that  reach  the 
surface  to  flower  are  categorized  as  form  class  1, 
short  understory  species  with  floating  flowers  as 
form  class  2,  and  species  with  underwater  flowers, 
those  lacking  flowers,  and  those  that,  although  able 
to  produce  flower,  never  flower  in  nature  as  form 
class  3.  The  standard  error  of  the  estimates  is  421  g 
fresh  weight/sq  m,  a  value  comparable  with  the 
standard  error  of  direct  harvest  by  SCUBA  divers. 
The  echosounder-based  method  is  limited  to  stands 
growing  at  depths  greater  than  70  cm  with  plants 
taller  than  20  cm.  (Author's  abstract) 
W88-07078 

BASIC  HYDROLOGIC  STUDIES  FOR  ASSESS- 
ING IMPACTS  OF  FLOW  DIVERSIONS  ON 
RIPARIAN  VEGETATION:  EXAMPLES  FROM 
STREAMS  OF  THE  EASTERN  SIERRA 
NEVADA,  CALIFORNIA,  USA, 
Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-07101 


CONTINUOUS-FLOW  DETERMINATION  OF 
MANGANESE  IN  NATURAL  WATERS  CON- 
TAINING IRON, 

Institute  of  Oceanographic  Sciences,  Brook  Road, 

Wormley,  Godalming,  Surrey  GU8  5UB  (Great 

Britain). 

D.  J.  Hydes. 

Analytica  Chimica  Acta  ACACAM,  Vol  199,  p 

221-226,  August  15,  1987.  2  fig,  4  tab,  5  ref. 

Descriptors:  "Water  analysis,  'Chemical  analysis, 
•Manganese,  'Heavy  metals,  *Iron,  'Formaldox- 
ime,  'Natural  waters,  Continuous  flow  analyzer, 
Automation. 

A  re-evaluation  of  the  use  of  formaldoxime  to 
determine  manganese  in  natural  waters  at  concen- 
trations of  0-100  micromolar  is  reported.  Addition 
of  EDTA  after  formation  of  the  manganese/for- 
maldoxime  complex  removes  interference  from  up 
to  100  micromolar  iron.  The  extents  of  formation 
and  destruction  of  the  iron  and  manganese  com- 
plexes with  formaldoxime  depend  on  the  pH  of  the 
solution  and  on  the  time  between  reagent  addition 
and  measurement  of  absorbance.  (Author's  ab- 
stract) 
W88-07121 


CONSTRUCTION  AND  EXPLOITATION  OF 
AN  AUTOMATIC  SEQUENTIAL  WET-ONLY 
RAIN  SAMPLER, 

Laboratoire   de   physico-chimie   de  l'atmosphere, 

Universite  Paris  7,  2  Place  Jussieu,  75251,  Paris 

Cedex  05,  France. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07150 


ESTIMATION  OF  SURFACE  WATER  EVAPO- 
RATION RATES  BY  CONTINUOUS  RADIO- 
GAUGING, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Renewable  Resources. 

For  primary  bibliographic   entry  see  Field   2D. 

W88-07183 


SIMPLE  NON-WEIGHING  LYSIMETER  IN- 
STALLATION WITH  RAIN  SHELTER, 

Department  of  Soil  Science,  G.B.  Pant  University 
of  Agriculture  and  Technology,  Pantnagar,  Naini- 
tal,  263145,  India. 

R.  P.  Tripathi,  H.  S.  Kushwaha,  and  A.  Agrawal. 
Agricultural  and  Forest  Meteorology,  Vol.  41,  No. 
3/4,  p  275-288,  December  1987.  7  fig,  1  tab,  32  ref. 

Descriptors:  'Lysimeters,  'Groundwater  irriga- 
tion, 'Subsurface  irrigation,  'Groundwater  level, 
•Groundwater  management,  Soil  water  table,  Eva- 
potranspiration,  Water  stress,  Field  tests,  Surface 
irrigation,  Moisture  profiles,  Groundwater  deple- 
tion. 


The  design  and  performance  of  a  low-cost  lysime- 
ter  installation  with  water  table  control  and  rain 
shelters  is  discussed.  The  installation  consists  of  18 
lysimeters  in  three  rows  of  six  each  at  a  spacing  of 
15  m  within  rows  and  30  m  between  rows.  Each 
row  represents  soil  and  water  table  conditions  of 
one  of  three  soil  series.  This  facilitates  variable 
irrigation  levels  with  possible  replications.  The 
water  table  is  controlled  by  regulating  the  water 
supply  through  a  well  point  installed  in  the  porous 
bed  underlying  the  soil  in  each  lysimeter  tank. 
When  water  table  contribution  to  evapotranspira- 
tion  (ET)  exceeds  0.6  mm/day,  water  is  allowed  to 
drip  from  a  stopcock  at  a  rate  proportional  to  the 
average  daily  fall  in  the  water  table  during  the 
preceding  2  days.  For  lower  groundwater  contri- 
bution rates  the  required  amount  of  water  is  added 
manually  through  the  well  point,  once  daily.  The 
lysimeter  is  suitable  for  ET  and  crop  water  stress 
studies  under  shallow  water  table  conditions.  ET  is 
calculated  from  adding  surface  irrigation,  profile 
moisture  depletion  as  measured  by  a  neutron 
probe,  and  rate  of  water  supply  to  maintain  a 
constant  water  table  level.  The  rain  shelter  consists 
of  an  iron  frame,  over  which  a  4  by  4  m  tarpaulin 
can  be  unrolled  manually;  it  could  also  be  motor- 
ized. The  lysimeter  and  removable  shelter  ensure  a 
natural  environment  of  the  crop  and  are  durable, 
except  for  the  tarpaulin,  which  needs  replacement 
after  about  3  years.  (Author's  abstract) 
W88-07184 


SEMI-EMPIRICAL  MODEL  FOR  CALCULAT- 
ING EVAPORATION  AND  TRANSPIRATION 
FROM  WETLAND  RICE, 

Division  of  Agricultural  and  Food  Engineering, 

Asian   Institute  of  Technology,   P.O.   Box  2754, 

Bangkok  10501,  Thailand. 

For  primary  bibliographic   entry  see   Field   2D. 

W88-07185 


INFLUENCE  OF  INSTALLATION  PRACTICES 
ON  EVAPORATION  FROM  SYMON'S  TANK 
AND  AMERICAN  CLASS  A-PAN  EVAPORI- 
METERS, 

Hydrological   Research   Institute,   Department  of 

Water  Affairs,  Private  Bag  X313,  Pretoria,  0001, 

Republic  of  South  Africa. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07186 


SIMPLE  METHOD  TO  ESTIMATE  SPECIFIC 
EQUILIBRIUM  SOIL-WATER  CONTENT  IN  A 
UNIFORM  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic   entry   see   Field   2G. 

W88-07189 


FINITE-ELEMENT  SIMULATION  OF  LOW- 
TEMPERATURE,  HEAT-PUMP-COUPLED, 
AQUIFER  THERMAL  ENERGY  STORAGE, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07190 


ELLIPTICAL  INHOMOGENEITIES  IN 
GROUNDWATER  FLOW:  AN  ANALYTICAL 
DESCRIPTION, 

National  Institute  of  Public  Health  and  Environ- 
mental Hygiene  (RIVM),  P.O.  Box  1,  3720  MA 
Bilthoven,  The  Netherlands. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07194 


Data  Acquisition — Group  7B 

G.  B.  Pant  University  of  Agriculture  and  Technol- 
ogy, Pantnagar  263  145,  U.  P.,  India. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07199 


SYNOPTIC  EVAPOTRANSPIRATION  MODEL 
APPLIED  TO  TWO  NORTHERN  FORESTS  OF 
DIFFERENT  DENSITY, 

For  primary  bibliographic  entry  see  Field  2D. 
W88-07201 


ESTIMATION  OF  AVERAGE  AREAL  EVAPO- 
TRANSPIRATION: PROPOSAL  TO  MODIFY 
MORTON'S  MODEL  BASED  ON  THE  COM- 
PLEMENTARY CHARACTER  OF  ACTUAL 
AND  POTENTIAL  EVAPOTRANSPIRATION, 
International  Inst,  for  Applied  Systems  Analysis, 
Laxenburg  (Austria). 

For   primary   bibliographic   entry   see   Field   2D. 
W88-07203 


PREDICTING  GROUNDWATER  FLOW  IN  A 
PHREATIC  AQUIFER, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-07204 


TYPE  CURVES  IN  PATCHY  AQUIFERS, 

Department  of  Hydraulics,  Civil  Engineering  Fac- 
ulty, Technical  University  of  Istanbul,  Ayazaga, 
Istanbul,  Turkey. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-07206 


RECURSIVE  ESTIMATION  OF  KERNELS  OF 
NONLINEAR  RAINFALL-RUNOFF  MODELS, 

Dames  and  Moore,  4950  West  Kennedy  Boule- 
vard, Suite  410,  Tampa,  FL  33609. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-07210 


LAKE  WATER  COLOR:  COMPARISON  OF 
DIRECT  OBSERVATIONS  WITH  UNDERWAT- 
ER SPECTRAL  IRRADIANCE, 

Water  Quality  Centre,  MWD,  Private  Bag,  Hamil- 
ton, New  Zealand. 

R.  J.  Davies-Colley,  W.  N.  Vant,  and  R.  J.  Wilock. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
1,  p   11-18,  February   1988.   3  fig,   1   tab,   16  ref. 

Descriptors:  'Optical  properties,  'Reflectance, 
♦Absorption,  'Refractivity,  'Water  quality, 
'Color,  'Lakes,  Irradiance  spectra,  Limnology, 
Water  analysis. 

The  water  color  in  14  lakes  of  diverse  optical 
character  has  been  computed  from  near-surface 
upwelling  irradiance  spectra  recorded  by  a  sub- 
mersible spectroradiometer.  In  these  lakes  the  hues 
corresponding  to  irradiance  spectra  are  in  reasona- 
ble agreement  with  Munsell  hue  matches  obtained 
directly  by  observation  in  the  field.  The  simple 
field  technique  for  hue  matching  using  the  Munsell 
standards  was  broadly  validated  by  this  spectrora- 
diometric  study.  The  technique  is  recommended 
for  further  study  by  limnologists  water  resource 
managers  as  a  potential  additional  tool  for  charac- 
terizing waters.  (Author's  abstract) 
W88-07272 


LINEAR  GRAPHICAL  METHOD  FOR  DETER- 
MINING HYDRODISPERSIVE  CHARACTER- 
ISTICS IN  TRACER  EXPERIMENTS  WITH  IN- 
STANTANEOUS INJECTION, 

Paris-11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 

et  de  Geochemie  Isotopique. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07198 


CONCEPTUAL  CATCHMENT  MODEL  FOR 
ESTIMATING  SUSPENDED  SEDIMENT 
FLOW, 


FIELD  INVESTIGATIONS  OF  THE  NATURE 
OF  WATER-TABLE  RESPONSE  TO  PRECIPI- 
TATION IN  SHALLOW  WATER-TABLE  ENVI- 
RONMENTS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07295 


ESTIMATES  OF  SPECIFIC  YIELD  WITH  THE 
GEOELECTRIC  RESISTIVITY  METHOD  IN 
GLACIAL  AQUIFERS, 

Rhode  Island  Univ.,  Kingston  Dept.  of  Geology. 
R.  K.  Frohlich,  and  W.  E.  Kelly. 
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Group  7B — Data  Acquisition 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 
p  33-44,  January  15,  1988.  7  fig,  3  tab,  28  ref.  NSF 
Grant  No.  7819408. 

Descriptors:  'Glacial  aquifers,  'Aquifer  character- 
istics, 'Geophysics,  'Specific  yield,  'Soil  satura- 
tion, 'Soil  porosity,  'Electrical  studies,  'Satura- 
tion zone,  Subsurface  drainage,  Water  resistivity, 
Aeration   zone,   Depth  sounding,   New  England. 

Specific  yield  is  the  volume  of  water  that  drains 
from  a  saturated  soil  due  to  gravity  relative  to  this 
total  volume.  Methods  to  determine  this  hydrogeo- 
logic  parameter  depend  on  well  tests  and  well 
sample  analyses.  Low-cost  surface  geoelectrical 
depth  sounding  after  Schlumberger  is  suggested  as 
an  alternative  method  to  estimate  specific  yield. 
This  method  is  based  on  a  determination  of  the 
layer  resistivities  for  the  saturated  and  unsaturated 
zone  and  on  the  water  resistivity.  Porosity  and  the 
degree  of  saturation  are  estimated  from  the  electri- 
cal resistivity  according  to  Archie's  Law.  Specific 
yields  estimated  with  the  suggested  geophysical 
method  agree  with  estimates  after  Preuss  and  Todd 
which  are  based  on  porosity  and  median  grain  size 
data.  Uncertainties  between  resistivities  and  porosi- 
ty and  saturation  exist  due  to  generalized  assump- 
tions on  material  constants  in  Archie's  Law.  For 
the  range  of  specific  yield  estimates  between  18 
and  36%  the  constants  seem  to  be  valid.  The 
method  after  Preuss  and  Todd  requires  a  detailed 
evaluation  of  porosity  and  median  grain  size;  it 
produces  best  results  for  D  sub  50  values  that  are 
larger  than  0.3  mm.  These  values  can  vary  consid- 
erably vertically  as  well  as  horizontally  in  the 
glacial  aquifers  derived  mainly  from  fluvial 
outwash  of  the  receding  glaciers  in  southern  New 
England.  (Author's  abstract) 
W88-07296 


VARIABILITY  OF  SOIL  MOISTURE  DIFFUSI- 
VITY  OF  LOAMY  TO  SILTY  SOILS  ON  MARL, 
DETERMINED  BY  THE  HOT  AIR  METHOD, 

Department  of  Physical  Geography,  Geographical 

Institute,  University  of  Utrecht,  Heidelberglaan  2, 

3508  TC  Utrecht  (The  Netherlands). 

For   primary   bibliographic  entry   see   Field   2G. 

W88-07309 


ENVIRONMENTAL    STATUS    OF    BISMUTH 

AND   ITS   TRACE    ANALYSIS   ON    ALLOYS, 

PLANT    TISSUES,    ANIMAL    TISSUES    AND 

WATERS  AS  TERNARY  COMPLEX  WITH  N-P- 

METHOXYPHENYL-2- 

FURYLACRYLOHYDROXAMIC  ACID  AND  A 

PYRIDYLAZO  REAGENT, 

Centre   for   Water   Resources   Development   and 

Management,     Kunnamangalam     (India).     Water 

Quality  and  Environment  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07435 


RAPID    SYNERGISTIC    EXTRACTION    AND 
ATOMIC  ABSORPTION  SPECTROPHOTOME- 
TRY DETERMINATION  OF  IRON  IN  ENVI- 
RONMENTAL  SAMPLES   USING   TRIBUTYL 
PHOSPHATE     AND     N-PHENYL-2-FURYLA- 
CRYLOHYDROXAMIC  ACID, 
Centre   for   Water   Resources   Development   and 
Management,     Kunnamangalam     (India).     Water 
Quality  and  Environment  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07436 


SOIL  MOISTURE  MEASUREMENT  BY  AN 
IMPROVED  CAPACITANCE  TECHNIQUE:  I. 
SENSOR  DESIGN  AND  PERFORMANCE, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary   bibliographic   entry   see   Field   2G. 
W88-07525 


SOIL  MOISTURE  MEASUREMENT  BY  AN 
IMPROVED  CAPACITANCE  TECHNIQUE:  II. 
FIELD  TECHNIQUES,  EVALUATION  AND 
CALIBRATION, 

Institute  of  Hydrology,  Wallingford  (England). 
For   primary  bibliographic   entry   see   Field   2G. 
W88-07526 


AIRBORNE  RIVER-ICE  THICKNESS  PROFIL- 
ING WITH  HELICOPTER-BORNE  UHF 
SHORT-PULSE  RADAR, 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-07536 


SURFACE  GEOELECTRICS  FOR  GROUND- 
WATER POLLUTION  AND  PROTECTION 
STUDIES, 

Geofyzika  N.E.,  Geologicka,  Barrandov  (Czecho- 
slovakia). 

O.  Mazac,  W.  E.  Kelly,  and  I.  Landa. 
Journal  of  Hydrology  JHYDA7,  Vol.  93,  No.  3-4, 
p  277-294,  September  15,  1987.  9  fig,  2  tab,  43  ref. 

Descriptors:  'Groundwater  pollution,  'Geophysi- 
cal studies,  'Groundwater,  'Water  pollution  detec- 
tion, 'Geohydrology,  'Surface  geoelectrics, 
'Electrical  studies,  'Water  pollution,  Pollutants, 
Water  quality. 

Surface  geoelectrical  methods  are  currently  used 
in  solving  a  range  of  hydrogeological  problems 
involving  both  quality  and  quantity  issues.  In  the 
first  of  two  papers  devoted  to  the  use  of  applied 
geophysics  in  solving  problems  of  groundwater 
protection  and  pollution  detection  attention  is  fo- 
cused on  the  fundamental  principles  of  geophysical 
surveying  for  pollution  and  protection  studies. 
Geoelectrical  methods,  in  particular  resistivity 
methods,  which  are  the  most  widely  applicable 
geophysical  method  were  analyzed.  Relations  be- 
tween geoelectrical  and  hydrogeological  param- 
eters are  discussed  with  a  view  to  groundwater 
pollution,  as  well  as  methods  of  measurements  and 
the  principles  of  geophysical  and  hydrogeological 
interpretation  of  results.  Several  examples  are 
given  to  illustrate  the  principles.  (Author's  ab- 
stract) 
W88-07564 


DESIGN  AND  USE  OF  A  COLLECTOR  FOR 
THE  IN  SITU  ISOLATION  OF  PARTICULATE 
TRACE  ORGANIC  SPECIES  IN  PRECIPITA- 
TION, 

Oregon   State   Univ.,   Newport.   Hatfield   Marine 

Science  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07614 


ENHANCED  FLUORESCENCE  DETECTION 
OF  DANSYL  DERIVATIVES  OF  PHENOLIC 
COMPOUNDS  USING  A  POSTCOLUMN  PHO- 
TOCHEMICAL REACTOR  AND  APPLICA- 
TION TO  CHLOROPHENOLS  IN  RIVER 
WATER, 

Dept.  of  Analytical  Chemistry,  Free  Univ.,  De 
Boelelaan  1083,  1081  HV  Amsterdam,  The  Nether- 
lands. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07633 


DETERMINATION  OF  TRACE  METALS  IN 
MARINE  BIOLOGICAL  REFERENCE  MATE- 
RIALS BY  INDUCTIVELY  COUPLED  PLASMA 
MASS  SPECTROMETRY, 

Analytical    Chemistry    Section,    Chemistry    Div., 

National   Research   Council   of  Canada,   Ottawa, 

Ontario,  Canada  Kl  A  0R9. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07634 


DETERMINATION  OF  TRIBUTYLTIN  IN  TIS- 
SUES AND  SEDIMENTS  BY  GRAPHITE  FUR- 
NACE ATOMIC  ABSORPTION  SPECTROME- 
TRY, 

Moss  Landing  Marine  Labs.,  California  Dept.  of 
Fish  and  Game,  Moss  Landing,  California  95039. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07635 


PC-BASED    DATA    ACQUISITION    SYSTEMS 
FOR  SMALL  UTILITIES, 

Micro    Specialty    Systems,    Inc.,    Northampton, 
Pennsylvania. 


W.  W.  Noderer. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  1,  p  36,  39-40,  January,  1988. 

Descriptors:  'Computers,  'Automation,  'Utilities, 
'Data  acquisition,  'Cost  analysis,  Economic  as- 
pects, Technology,  Performance  evaluation. 

A  basic  guide  is  provided  for  evaluating  personal 
computer  systems  and  adapting  them  to  the  specif- 
ic needs  of  small  water  utilities.  Input/output  hard- 
ware should  be  evaluated  for  accuracy,  flexibility, 
distribution,  speed,  ruggedness,  and  maintenance 
requirements.  As  for  software,  implementation  of  a 
package  that  does  not  truly  address  the  objectives 
of  a  small  utility  is  the  single  most  critical  reason 
for  failure  of  a  data  acquisition  system  not  living 
up  to  expectations.  Specifications  to  be  considered 
include  real-time  multitasking  operation,  on-line 
calculation,  and  extensive  disk  write  capacity. 
Overall  performance  factors  include  ease  of  use 
and  customization  capability.  It  is  suggested  that 
software  be  purchased  from  a  vendor  who  supplies 
and  supports  complete  systems.  Hasty  purchase 
decisions  may  be  prevented  by  a  rational  systems 
approach;  a  list  of  standard  objectives  is  provided. 
(Doria-PTT) 
W88-07649 


LARGEST    COMPOSTING    SYSTEM    TAKES 
ORDERS  FROM  PC, 

Department  of  Environmental  Services,  Portland, 

Oregon. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07650 


WATER  METER  TESTING  TO  RAISE  REVE- 
NUES: AN  ABSOLUTE  NECESSITY  IN  A  DIF- 
FICULT ECONOMY, 

The  Ford  Meter  Box  Company,  Wabash,  Indiana. 
G.  R.  Barker. 

Southwest  and  Texas  Water  Works  Journal 
STWJDV,  Vol.  69,  No.  3,  p  4-6,  June,  1987.  5  ref. 

Descriptors:  'Water  metering,  'Testing  proce- 
dures, 'Inspection,  'Maintenance,  'Cost  analysis, 
'Economic  aspects,  Costs,  Conservation,  Water 
conservation,  Maintenance  costs,  Utilities,  Calibra- 
tion, Flow,  Water  conveyance. 

Methods  of  water  meter  testing  are  reviewed. 
Topics  discussed  include  the  need  for  testing, 
meter  testing  parameters,  determining  equipment 
needs,  and  other  testing  options.  It  is  concluded 
that  a  properly  designed  meter  testing  program 
will  pay  for  itself  many  times  over  in  enhanced 
revenues,  lowered  meter  replacement  costs,  and 
better  customer  relations.  Meter  testing  programs 
should  be  monitored  regularly  to  determine  wheth- 
er or  not  meters  are  being  tested  at  the  most  cost- 
efficient  point  in  their  service  life;  this  is  the  point 
at  which  the  increased  return  in  revenue  brought 
about  by  meter  testing  and  replacement  equals  the 
cost  of  testing  and  replacement.  These  costs  can  be 
kept  down  by  using  properly  designed  equipment 
and  shop  layouts.  (Author's  abstract) 
W88-07651 


USING  LANDSAT  MULTISPECTRAL  SCAN- 
NER DATA  TO  ESTIMATE  SUSPENDED  SEDI- 
MENTS IN  MOON  LAKE,  MISSISSIPPI, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrology  Lab. 

J.  C.  Ritchie,  C.  M.  Cooper,  and  J.  Yongqing. 

Remote  Sensing  of  Environment  RSEEA7,  Vol. 

23,  No.  1,  p  65-81,  October,  1987.  7  fig,  9  tab,  46 

ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Data  acquisition,  'Data  interpretation,  'Sus- 
pended sediments,  'Spectral  analysis,  'Moon  Lake, 
Mississippi,  Sediments,  Lake  sediments,  Lakes, 
Water  quality  management,  Ecosystems,  Aquatic 
ecosystems,  Regression  analysis,  Mathematical 
analysis,  Conservation,  Soil  conservation. 

Research  was  undertaken  to  determine  the  applica- 
tion of  digital  spectral  data  collected  by  the  multi- 
spectral  scanner  (MSS)  on  the  Landsat  satellite  for 
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estimating  suspended  sediments  in  aquatic  ecosys- 
tems where  mean  annual  concentrations  of  sus- 
pended sediments  are  >  50  mg/L.  Digital  spectral 
data  from  14  Landsat  MSS  scenes  of  Moon  Lake  in 
Coahoma  County,  MS  were  analyzed  and  com- 
pared with  ground  measurements  of  total  solids 
and  suspended  sediments  in  the  lake  surface  water 
for  the  period  between  January,  1983  and  May, 
1985.  Coefficients  of  determination  >0.81  were 
calculated  between  MSS  Band  2  (0.6-0.7  microns) 
or  Band  3  (0.7-0.8  microns)  and  suspended  sedi- 
ments or  total  solids.  Coefficients  of  determination 
for  multiple  regression  using  three  or  four  MSS 
bands  were  >0.90.  This  study  showed  that  digital 
spectral  data  from  the  Landsat  satellites  can  be 
used  to  locate  and  monitor  surface-suspended  sedi- 
ments in  aquatic  ecosystems.  With  such  a  digital 
computer  technique,  entire  regions  can  be  sur- 
veyed quickly  to  locate  aquatic  ecosystems  with 
suspended  sediment  problems.  (Doria-PTT) 
W88-07657 


REMOTE  SENSING  SCIENCE  APPLICATIONS 
IN  AMD  ENVIRONMENTS, 

Nevada  Univ.,  Reno.  Dept.  of  Range,  Wildlife  and 

Forestry. 

P.  T.  Tueller. 

Remote  Sensing  of  Environment  RSEEA7,  Vol. 

23,  No.  2,  p  143-154,  November,  1987.  1  fig,  53  ref. 

Descriptors:  *Remote  sensing,  *Arid  lands,  'Land 
management,  'Reviews,  'Technology,  'Data  in- 
terpretation, 'Watershed  management,  Wildlife 
management,  Range  management,  Wildlife  habi- 
tats, Deserts,  Vegetation,  Land  reclamation,  Spe- 
cies diversity,  Spectral  analysis,  Soil  types,  Infra- 
red imagery. 

The  use  of  remote  sensing  in  aridland/rangeland 
regions  to  meet  the  need  for  low  cost  management 
information  over  large  expanses  of  land  is  re- 
viewed. Applications  include  rangeland  manage- 
ment, watershed  analysis,  antidesertification,  wild- 
life habitat  management,  mine  waste  reclamation, 
management  of  the  arid  land-irrigated  agriculture 
interface,  and  outdoor  recreation.  Unique  remote 
sensing  problems  in  arid  regions  are  related  to 
sparse  vegetation,  multiple  species,  and  consider- 
able bare  ground.  Therefore,  spectral  interpreta- 
tions must  consider:  (1)  multiple  intermingled 
green  and  senescent  species;  (2)  considerable  bare 
ground  which  includes  cryptogamic  soil  crusts  and 
powdery,  endurated,  or  salinized  surfaces;  (3) 
standing  dead  vegetation;  (4)  litter;  and  (5)  shad- 
ows. Pixel  modeling  will  be  required  in  these  het- 
erogeneous environments.  In  particular,  the  lack  of 
greenness  tends  to  preclude  the  application  of 
vegetation  indices  based  on  infrared/red  ratios. 
New  interpretation  approaches  to  scene  under- 
standing are  described  that  should  lead  to  useful 
procedures  for  aridlands.  (Author's  abstract) 
W88-07658 


SATELLITE  REMOTE  SENSING  OF 
DROUGHT  CONDITIONS, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
C.  J.  Tucker,  and  B.  J.  Choudhury. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
23,  No.  2,  p  243-251,  November,  1987.  2  fig,  31  ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Drought,  'Calibrations,  'Photosynthesis, 
'Reflectance,  Optical  properties,  Microwaves,  Ra- 
diation, Technology,  Reviews,  Spectral  analysis, 
Distribution,  Temporal  distribution,  Vegetation. 

Two  satellite-based  methodologies  for  detecting 
drought  conditions  were  compared  in  historical 
perspective  at  regional  and  continental  scales. 
Polar-orbiting  meteorological  satellite  data  in  the 
NOAA  series  of  operational  satellites  can  be  used 
to  detect  drought  conditions  manifested  by  defi- 
ciencies in  photosynthetic  capacity  of  terrestrial 
vegetation.  This  method  is  illustrated  by  maximum 
NDVI  value  from  August-September  1984-1986 
using  4-km  AVHRR  data.  The  other  methodology, 
which  is  new,  involves  the  use  of  NIMBUS-7 
SMMR  37  GHz  data  for  detecting  the  water 
present  in  vegetation.  Examples  from  Africa  north 
of  the   equator   indicate   substantial    promise   for 


these  data  in  drought  monitoring.  The  SMRR  data 
compare  favorably  with  the  AVHRR  data  while 
exhibiting  a  higher  sensitivity  in  low-density  vege- 
tation situations.  (Author's  abstract) 
W88-07659 


INSTANTANEOUS  DELINEATION  OF  CON- 
VECTIVE  RAINFALL  AREAS  USING  SPLIT 
WINDOW  DATA  OF  NOAA-7  AVHRR, 

Meteorological  Research  Institute,  Tsukuba,  Ibar- 

aki  305,  Japan. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07684 


DEVELOPMENT     OF     CLOUD      PARTICLE 
VIDEO  SONDE, 

Meteorological  Research  Institute,  Tsukuba,  Ibar- 

aki  305,  Japan. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07686 


REMOTE  AND  IN  SITU  OBSERVATIONS  OF 
SIERRA  NEVADA  WINTER  MOUNTAIN 
CLOUDS:  RELATIONSHIPS  BETWEEN  ME- 
SOSCALE  STRUCTURE,  PRECIPITATION 
AND  LIQUID  WATER, 

U.S.  Bureau  of  Reclamation,  Auburn,  California. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-07691 


RUNOFF  COLLECTOR  AND  FLUME  FOR  USE 
ON  BARE  FALLOW  PLOTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
P.  I.  A.  Kinnell. 

Journal  of  Agricultural  Engineering  Research 
JAERA2,  Vol.  38,  No.  2,  p  99-104,  October  1987. 
2  fig,  4  ref. 

Descriptors:  'Measuring  instruments,  'Flow  meas- 
urement, 'Erosion  plots,  'Runoff,  'Runoff  rates, 
'Gages,  'Sedimentation,  Flow  rates,  Flumes,  Soil 
erosion,  Data  acquisition,  Hydraulics. 

A  runoff  collector  and  flume  described  allow  col- 
lection of  runoff  from  the  bottom  of  erosion  plots 
and  permit  measurement  of  the  runoff  rate  without 
many  of  the  usual  problems  associated  with  the 
deposition  of  sediment  in  the  flume  which  would 
alter  the  hydraulic  characteristics  of  the  flow 
measuring  device.  The  design  is  only  suitable  for 
use  in  situations  where  the  runoff  does  not  contain 
a  great  deal  of  solid  material  other  than  soil.  The 
design  is  used  for  the  collection  of  runoff  from 
bare  fallow  runoff  and  soil  loss  plots  at  Ginnin- 
derra  Experiment  Station,  Australia,  but  is  applica- 
ble to  erosion  plots  operating  under  similar  condi- 
tions. Variations  in  the  height,  width,  and  cross- 
sectional  shape  of  the  flume  can  be  used  to  alter 
the  depth-discharge  relationship  to  suit  particular 
needs.  The  width  of  the  plot  that  can  be  serviced 
by  two  lateral  channels  at  right  angles  to  the  long 
dimension  of  the  2.6  m  wide  and  41  m  long  plot 
with  a  bottom  width  of  2.5  cm  and  a  non-vertical 
side  on  their  downstream  side  is  limited  to  only  a 
few  meters,  particularly  where  low  slope  gradients 
prevent  installation  of  equipment  at  the  outfall  of 
the  flume.  The  lateral  channels  are  designed  to 
have  a  bottom  slope  of  1  in  8  and  this,  together 
with  their  small  bottom  width,  ensures  that  no 
sediment  is  deposited  in  the  lateral  channels  at  all 
runoff  rates.  The  design  incorporates  a  rectangular 
flume  which  conveys  the  water  away  from  the 
bottom  of  the  plot  and  provides  a  measuring  sec- 
tion for  which  a  depth-discharge  curve  can  be 
determined  to  facilitate  the  measurement  of  runoff 
rates.  An  electrical  capacitance  technique  is  used 
for  measuring  water  depths  in  the  flume  since  it 
does  not  introduce  a  structure  which  may  impede 
the  flow  or  be  clogged  by  sediment.  (Wood-PTT) 
W88-07694 


RE-EVALUATION  OF  THE  WELL  PERMEAM- 
ETER  AS  A  FIELD  METHOD  FOR  MEASUR- 
ING HYDRAULIC  CONDUCTIVITY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For   primary   bibliographic   entry   see   Field   2G. 


W88-07700 


CLEANUP  OF  BIOLOGICAL  EXTRACTS  BY  A 
PASTEUR  PIPETTE  COLUMN  AND  A  COM- 
PARISON OF  IN  VIVO-ACCUMULATED 
CHLORINATED  PESTICIDE  RESIDUES  WITH 
OTHER  CLEANUP  SYSTEMS, 
Chemistry  Branch,  Biological  and  Chemical  Re- 
search Institute,  PMB  10,  Rydalmere,  NSW,  2116, 
Australia. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07713 


WATER  USE  DATA  IN  THE  SUSQUEHANNA 
BASIN,  PART  I:  STATUS  OF  DATA  COLLEC- 
TION. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Planning  and  Operations  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-07725 


COLOR  INFRARED  VIDEO  MAPPING  OF 
UPLAND  AND  WETLAND  COMMUNITIES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

H.  E.  Mackey,  J.  R.  Jensen,  M.  E.  Hodgson,  and 

K.  W.  O'Cuilinn. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-010202. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  DP-MS--86-210,  (1987).  15  p,  7  fig,  11 

ref.  DOE  Contract  No.  DE-AC09-76SR00001. 

Descriptors:  'Wetlands,  'Mapping,  'Infrared  im- 
agery, 'Videotaping,  'South  Carolina,  'Data  ac- 
quisition, 'Data  interpretation,  Maps,  Remote  sens- 
ing, Forests,  Vegetation. 

Color  infrared  images  were  obtained  using  a  video 
remote  sensing  system  at  3,000  and  5,000  ft  over  a 
variety  of  terrestrial  and  wetland  sites  on  the  Sa- 
vannah River  Plant  near  Aiken,  SC.  The  terrestrial 
sites  ranged  from  secondary  successionnal  old  field 
areas  to  even  aged  pine  stands  treated  with  varying 
levels  of  sewage  sludge.  The  wetland  sites  ranged 
from  marsh  and  macrophyte  areas  to  mature  cy- 
press-tupelo  swamp  forests.  The  video  data  were 
collected  in  three  spectral  channels,  0.5-0.6  mi- 
crometers, 0.6-0.7  micrometers,  and  0.7-1.1  mi- 
crometers at  a  12.5  mm  focal  length.  The  data 
were  converted  to  digital  form  and  processed  with 
standard  techniques.  Comparisons  of  the  video 
images  were  made  with  aircraft  multispectral  scan- 
ner (MSS)  data  collected  previously  from  the  same 
sites.  The  analyses  of  the  video  data  indicated  that 
this  technique  may  present  a  low  cost  alternative 
for  evaluation  of  vegetation  and  landcover  types 
for  environmental  monitoring  and  assessment.  (Au- 
thor's abstract) 
W88-07782 


ORGANIC   POLLUTANTS   IN   WATER:   SAM- 
PLING, ANALYSIS,  AND  TOXICITY  TESTING. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07783 


CONCENTRATION  TECHNIQUES  FOR  ISO- 
LATING ORGANIC  CONSTITUENTS  IN  ENVI- 
RONMENTAL WATER  SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07784 


INTERIM  PROCEDURES  FOR  PREPARING 
ENVIRONMENTAL  SAMPLES  FOR  MUTAGE- 
NICITY (AMES)  TESTING, 

S-CUBED,  Division  of  Maxwell  Labs.,  San  Diego, 
CA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07785 


CONCENTRATION  TECHNIQUES  AIMED  AT 
THE  ASSIGNMENT  OF  ORGANIC  PRIORITY 
POLLUTANTS, 

National  Inst,  of  Public  Health  and  Environmental 
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Hygiene,  P.O.  Box  150,  2260  AD  Leidschendam, 

The  Netherlands. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07786 


APPLICATION  OF  THE  MASTER  ANALYTI- 
CAL SCHEME  TO  POLAR  ORGANIC  COM- 
POUNDS IN  DRINKING  WATER, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07788 


HIGH-PERFORMANCE  LIQUID  CHROMA- 
TOGRAPHY FOR  DETERMINATION  OF 
TRACE  ORGANIC  COMPOUNDS  IN  AQUE- 
OUS ENVIRONMENTAL  SAMPLES:  ASSESS- 
MENT OF  CURRENT  AND  FUTURE  CAPA- 
BILrTIES, 

Monsanto  Agricultural  Co.,  St.  Louis,  MO.  Life 
Sciences  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07789 


FUNDAMENTAL  APPROACH  TO  REVERSE- 
OSMOSIS  CONCENTRATION  AND  FRAC- 
TIONATION OF  ORGANIC  CHEMICALS  IN 
AQUEOUS  SOLUTIONS  FOR  ENVIRONMEN- 
TAL ANALYSIS, 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Div.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07790 


COMPARISON  OF  HIGH  MOLECULAR 
WEIGHT  ORGANIC  COMPOUNDS  ISOLATED 
FROM  DRINKING  WATER  IN  FIVE  CITIES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07792 


SYNTHETIC  POLYMERS  FOR  ACCUMULAT- 
ING ORGANIC  COMPOUNDS  FROM  WATER, 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07793 


POTENTIAL  ORGANIC  CONTAMINATION 
ASSOCIATED  WITH  COMMERCIALLY 
AVAILABLE  POLYMERIC  SORBENTS:  CON- 
TAMINANT SOURCES,  TYPES,  AND 
AMOUNTS, 

Environmental  Research  and  Technology,  Inc., 
Concord,  MA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07794 


EVALUATION  OF  THE  PREPARATION  OF 
RESIN  SAMPLERS  FOR  BROAD  SPECTRUM 
ANALYSIS  OF  LARGE-VOLUME  SAMPLES, 

Drexel    Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07795 


ISOLATION  OF  ORGANIC  ACIDS  FROM 
LARGE  VOLUMES  OF  WATER  BY  ADSORP- 
TION ON  MACROPOROUS  RESINS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07796 


USE  OF  LARGE-VOLUME  RESIN  CAR- 
TRIDGES FOR  THE  DETERMINATION  OF 
ORGANIC  CONTAMINANTS  IN  DRINKING 
WATER  DERIVED  FROM  THE  GREAT 
LAKES, 

Health   and    Welfare   Canada,   Tunney's   Pasture, 
Ottawa  (Ontario).   Monitoring  and  Criteria  Div., 
Environmental  Health  Directorate. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07797 


BROAD  SPECTRUM  ANALYSIS  OF  RESIN 
EXTRACTS:  A  BASE  EXTRACTION  CLEANUP 
PROCEDURE, 

Drexel   Univ.,    Philadelphia,    PA.    Environmental 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07798 


SOLVENT  EXTRACTION  USING  A  POLYMER 
AS  SOLVENT  WITH  AN  AMPEROMETRIC 
FLOW-INJECTION  DETECTOR, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07799 


EVALUATION  OF  BONDED-PHASE  EXTRAC- 
TION TECHNIQUES  USING  A  STATISTICAL 
FACTORIAL  EXPERIMENTAL  DESIGN, 

Smith  Kline  and  French  Labs.,  Philadelphia,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07800 


USE  OF  GEL  PERMEATION  CHROMATOG- 
RAPHY TO  STUDY  WATER  TREATMENT 
PROCESSES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78230,  Le  Pecq,  France. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-07801 


MUTAGEN  ISOLATION  METHODS:  FRAC- 
TIONATION OF  RESIDUE  ORGANIC  COM- 
POUNDS FROM  AQUEOUS  ENVIRONMEN- 
TAL SAMPLES, 

Cincinnati  Univ.  Medical  Center,  OH.  Dept.  of 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07802 


COMPARISON  OF  SEVEN  METHODS  FOR 
CONCENTRATING  ORGANIC  CHEMICALS 
FROM  ENVIRONMENTAL  WATER  SAMPLES, 

Health   Effects   Research   Lab.,   Cincinnati,   OH. 

Toxicology  and  Microbiology  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07803 


EVALUATION  OF  REVERSE  OSMOSIS  TO 
CONCENTRATE  ORGANIC  CONTAMINANTS 
FROM  WATER, 

Gulf  South  Research  Inst.,  New  Orleans,  LA. 
For  primary  bibliographic  entry  see  Field  5A. 
W  8  8-07804 


EVALUATION  OF  AN  INTEGRATED  AD- 
SORPTION METHOD  FOR  THE  ISOLATION 
AND  CONCENTRATION  OF  TRACE  ORGANIC 
SUBSTANCES  FROM  WATER, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07805 


ISOLATION  OF  ORGANIC  COMPOUNDS 
PRESENT  IN  WATER  AT  LOW  CONCENTRA- 
TIONS USING  SUPERCRITICAL  FLUID 
CARBON  DIOXIDE, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  5A. 
W  8  8-07  806 


RECOVERY  OF  TRACE  ORGANIC  COM- 
POUNDS BY  THE  PARFAIT-DISTILLATION 
METHOD, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07807 


EVALUATION  OF  A  QUATERNARY  RESIN 
FOR  THE  ISOLATION  OR  CONCENTRATION 
OF  ORGANIC  SUBSTANCES  FROM  WATER, 

Envirodyne  Engineers,  Inc.,  St.  Louis,  MO. 


For  primary  bibliographic  entry  see  Field  5A. 

W88-07808 


HIGH-PERFORMANCE  CONCENTRATION 
SYSTEM  FOR  THE  ISOLATION  OF  ORGANIC 
RESIDUES  FROM  WATER  SUPPLIES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA.  San  Jose  Creek  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-07809 


CONTINUOUS  LIQUID-LIQUID  EXTRACTOR 
FOR  THE  ISOLATION  AND  CONCENTRA- 
TION OF  NONPOLAR  ORGANIC  COM- 
POUNDS FOR  BIOLOGICAL  TESTING  IN 
THE  PRESENCE  OF  HUMIC  MATERIALS, 
Drexel  Univ.,  Philadelphia,  PA.  Environmental 
Studies  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-07810 


BIOLOGICAL   TESTING    OF    WATERBORNE 
ORGANIC  COMPOUNDS, 

Cincinnati  Univ.,  OH.   Dept.  of  Microbiological 

and  Molecular  Genetics. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07811 


CONCENTRATION,  FRACTIONATION,  AND 
CHARACTERIZATION  OF  ORGANIC  MUTA- 
GENS IN  DRINKING  WATER, 

National  Inst,  of  Public  Health  and  Environmental 
Hygiene,  Leidschendam,  The  Netherlands. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-07812 


MUTAGENIC       ACTIVITY       OF      VARIOUS 
DRINKING  WATER  TREATMENT  LINES, 

Lyonnaise  des  Eaux  Central  Lab.,  38  rue  du  Presi- 
dent Wilson  78239,  Le  Pecq,  France. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-07813 


NEGATIVE-ION  CHEMICAL  IONIZATION 
MASS  SPECTROMETRY  AND  AMES  MUTA- 
GENICITY TESTS  OF  GRANULAR  ACTIVAT- 
ED CARBON  TREATED  WASTE  WATER, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA.  San  Jose  Creek  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-07814 


TECHNIQUES  FOR  THE  FRACTIONATION 
AND  IDENTIFICATION  OF  MUTAGENS  PRO- 
DUCED BY  WATER  TREATMENT  CHLORIN- 
ATION, 

Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  5A. 

W88-07815 


NEW  METHODS  FOR  THE  ISOLATION  OF 
MUTAGENIC  COMPONENTS  OF  ORGANIC 
RESIDUALS  IN  SLUDGES, 

Cincinnati  Univ.  Medical  Center,  OH.  Dept.  of 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07816 


RISK  ASSESSMENT  AND  CONTROL  DECI- 
SIONS FOR  PROTECTING  DRINKING 
WATER  QUALITY, 

Environmental    Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For   primary   bibliographic   entry   see   Field    5G 

W88-07817 


GUIDELINES    FOR    CANADIAN    DRINKING 
WATER  QUALITY, 

Health   and   Welfare   Canada,   Tunney's   Pasture, 

Ottawa  (Ontario).  Health  Protection  Branch. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-07818 
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INVESTIGATING  THE  TOXICOLOGY  OF 
COMPLEX  MIXTURES  IN  DRINKING 
WATERS 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Toxicology  and  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07819 


CONCEPTUAL  EVALUATION  OF  'STATIC 
AND  'DYNAMIC  SEEDING  MODES  BASED 
ON  RECENT  ANALYSES  OF  ISRAELI  II  AND 
FACE  2  EXPERIMENTS, 

For  primary  bibliographic  entry  see  Field  3B. 
W88-07867 


ETHIOPIA:  SOME  NON-CONVENTIONAL 
WATER  RESOURCE  TECHNOLOGIES, 

Research  and  Development  in  Rural  Pumping 
Technologies,  Ethiopian  Water  Works  Construc- 
tion Authority,  P.O.  Box  385,  Addis  Ababa  (Ethio- 
pia). 

For  primary  bibliographic  entry  see  Field  3A. 
W88-07876 

MEASURING  AND  PREDICTING  SOIL  ERO- 
SION, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07896 

MEASUREMENT  OF  SEDIMENT  YIELDS, 

Ward  (Peter)  and  Associates,  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07898 

MEASUREMENT  OF  BEDLOAD  IN  RIVERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-07900 


two  variables  as  a  means  of  representing  this  proc- 
ess base.  Whereas  suspended  sediment  concentra- 
tions tend  to  increase  with  increasing  discharge 
and  may  rise  over  several  orders  of  magnitude 
during  flood  events,  dissolved  solids  concentra- 
tions tend  to  remain  relatively  stable  through  time, 
but  generally  exhibit  a  decrease  during  periods  of 
increased  flow.  The  impact  of  human  activities  on 
dissolved  load  dynamics  is  discussed.  The  collec- 
tion and  analysis  of  dissolved  load  samples  is  de- 
scribed. Spatial  and  temporal  variations  in  dis- 
solved loads  and  models  associated  with  solute 
loads  are  discussed.  (See  also  W88-07895)  (Geiger- 
PTT) 
W88-07901 


DISSOLVED  LOADS  AND  THEnt  MEASURE- 
MENT, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
D.  E.  Walling. 

IN:  Erosion  and  Sediment  Yield:  Some  Methods  of 
Measurement  and  Modelling.  Geo  Books,  Regency 
House,  Norwich  (England).  1984.  p  111-177,  18  fig, 
10  tab,  104  ref. 

Descriptors:  *Denudation,  *Rivers,  *River  water, 
•Dissolved  solids,  *Suspended  sediments,  •Sedi- 
ment erosion,  *Sediment  transport,  Fluvial  sedi- 
ments, Erosion,  Sampling,  Mathematical  models, 
Temporal  distribution,  Spatial  distribution,  Model 
studies,  Sediment  yield,  Bicarbonates,  Sulfates, 
Calcium,  Silica,  Comparison  studies. 

Information  on  dissolved  loads  can  be  of  great 
value  in  evaluating  rates  of  erosion  and  the  relative 
importance  of  mechanical  and  chemical  denuda- 
tion processes  within  a  drainage  basin,  and  in  pro- 
viding a  more  comprehensive  view  of  material 
transport  from  the  continents  to  the  oceans  and  the 
global  geochemical  balance.  This  brief  overview  of 
the  nature,  behavior  and  measurement  of  the  dis- 
solved loads  of  rivers  focuses  on  the  aggregate 
load,  often  referred  to  as  the  total  dissolved  solids 
load.  Information  on  the  mean  solute  composition 
of  river  waters  of  the  world  indicates  that  more 
than  80%  of  the  dissolved  load  of  rivers  is  general- 
ly made  up  of  just  four  components  -  HC03(-), 
S04(~),  Ca(2  +  ),  and  Si02.  Three  major  controls 
are  thought  to  influence  the  chemical  composition 
of  river  water:  atmospheric  precipitation  domi- 
nance, rock  and  soil  dominance,  and  thirdly,  evap- 
oration -  chemical  precipitation  dominance.  The 
ratio  of  dissolved  load  to  suspended  sediment  load 
varies  from  continent  to  continent.  Whereas  sus- 
pended sediment  concentrations  tend  to  increase 
markedly  with  increasing  discharge  at  a  measuring 
site,  the  total  dissolved  solids  concentration  will,  in 
nearly  all  cases,  decline  and  exhibit  a  much  smaller 
range  of  variation.  The  dependence  of  concentra- 
tion on  discharge  has  prompted  a  number  of  work- 
ers to  develop  numerical  relationships  between  the 


MEASUREMENT  OF  RESERVOIR  SEDIMEN- 
TATION, 

Agricultural    Research    Service,    Columbia,    MO. 
North  Central  Watershed  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2J. 
W  88-07902 

ELECTRICAL  CONDUCTIVITY  AND  SALINE 
CONCENTRATIONS  IN  ARID  LAND 
GROUNDWATERS, 

Department  of  Geography,  The  University,  Not- 
tingham, NG7  2RD,  UK. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07914 

LOCATING  POTENTIAL  BOREHOLE  SITES 
IN  A  DISCORDANT  FLOW  REGIME  IN  THE 
CHALK  AQUIFER  AT  LULWORTH  USING  IN- 
TEGRATED GEOPHYSICAL  SURVEYS, 

Hydrotechnica,    Pengwern    Court,    High    Street, 

Shrewsbury,  SY1  1SR,  UK. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07915 

LOCATING  POTENTIAL  BOREHOLE  SITES 
IN  A  DISCORDANT  FLOW  REGIME  IN  THE 
CHALK  AQUIFER  AT  LULWORTH  USING  IN- 
TEGRATED GEOPHYSICAL  SURVEYS, 

Hydrotechnica,    Pengwern    Court,    High    Street, 

Shrewsbury,  SY1  1SR,  UK. 

J.  F.  T.  Houston,  J.  C.  Eastwood,  and  T.  K.  P. 

Cosgrove. 

Quarterly     Journal     of     Engineering     Geology 

QJEGA7,  Vol.  19,  No.  3,  p  271-282,  1986.  11  fig,  4 

tab,  20  ref. 

Descriptors:  *  Electrical  studies,  *  Aquifers, 
•Groundwater  movement,  *Coastal  aquifers,  •Bor- 
eholes, *Borehole  geophysics,  *Flow  characteris- 
tics, Coastal  breaching,  Chalk  aquifers,  Gravity 
studies,  Resistivity,  Integrated  geophysical  sur- 
veys, England,  Water  loss,  Surveys,  Hydrogeo- 
logy,  Aerial  photography. 

Groundwater  flow  in  the  Chalk  Aquifer  at  Lul- 
worth  is  discordant  with  the  surface  drainage  pat- 
tern as  a  result  of  flow  reversal  consequent  upon 
coastal  breaching  of  the  aquifer.  Siting  of  bore- 
holes for  water  supply  is  thus  made  difficult,  espe- 
cially since  flow  is  confined  to  very  narrow  zones. 
It  was  felt  that  the  chalk  was  being  drained  princi- 
pally by  a  number  of  discrete  water-bearing  fis- 
sures or  fissure  zones,  yet  the  permeability  of  the 
chalk  in  mass  was  low.  An  attempt  was  made  to 
use  surface  geophysics  to  identify  the  fissure  zones. 
An  initial  survey  was  undertaken  adjacent  to  exist- 
ing borehole  sites  to  establish  whether  a  relation- 
ship could  be  found  between  productive  sites  and 
unproductive  ones.  The  results  of  a  survey  using 
resistivity  and  gravity  as  well  as  an  aerial  photo- 
graphic study  are  reported.  The  use  of  geophysical 
techniques  has  enabled  such  zones  to  be  identified 
with  varying  degrees  of  certainty.  It  is  important 
not  to  place  too  much  reliance  on  a  single  tech- 
nique and  to  integrate  such  surveys  into  an  overall 
appreciation  of  the  evolution  of  the  groundwater 
flow  regime  in  order  to  obtain  maximum  benefits. 
(Brock-PTT) 
W88-07915 


Data  Acquisition — Group  7B 

BOND  IN  MONOUNSATURATED  FATTY 
ACID  METHYL  ESTERS  BY  GAS  CHROMA- 
TOGRAPHY/MASS  SPECTROMETRY  OF  DI- 
METHYL DISULFIDE  DERIVATIVES, 

Laboratoire  de  Physique  at  Chimie  Mariens,  Uni- 

versite  Pierre  et  Marie  Curie,  UA  CNRS  No.  353, 

tour  24,  4  Place  Jussieu,  75252  Paris  Cedex  05, 

France. 

P.  Scribe,  J.  Guezennec,  J.  Dagaut,  C.  Pepe,  and 

A.  Saliot. 

Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  9, 

p  928-931,  May  1,  1988.  7  fig,  25  ref. 

Descriptors:  *Gas  chromatography,  •Spectrom- 
eters, *Fatty  acids,  'Water  analysis,  *Chemical 
analysis,  •Esters,  *Marine  sediments,  Molecular 
structure,  Plankton,  Bacteria,  Isomers,  Stereoche- 
mistry, Ions,  Mass  spectra. 

A  single-step  derivatization  procedure  using  di- 
methyl disulfide  (DMDS)  is  described  for  monoun- 
saturated  fatty  acid  esters  (MUFAME).  The  analy- 
sis of  DMDS  adducts  by  gas  chromatography/ 
mass  spectrometry  is  detailed:  The  mass  spectra 
(electron  impact  70  eV)  show  molecular  ions 
(M  +  )  and  give  key  fragments  that  permit  determi- 
nation of  the  position  of  the  original  double  bond. 
Alkylthiolation  of  Z-  and  E-MUFAME  as  a  specif- 
ic antiaddition  leads,  respectively,  to  the  threo  and 
erythro  adducts.  The  two  isomers  are  well-separat- 
ed by  gas  chromatography,  permitting  precise  ster- 
eochemistry of  the  initial  double  bond.  Neverthe- 
less, for  a  complex  environmental  mixture  of 
MUFAME,  the  stereochemical  identification  is  re- 
stricted to  the  linear  series.  This  procedure  is  suita- 
ble for  the  analysis  of  trace  compounds  at  the 
nanogram  level  such  as  encountered  in  the  natural 
environment.  An  application  is  presented  for  the 
analysis  of  planktonic  and  bacterially  derived  fatty 
acids  in  recent  marine  sediments.  (Author's  ab- 
stract) 
W88-07950 


IDENTIFICATION  OF  THE  POSITION   AND 
THE  STEREOCHEMISTRY  OF  THE  DOUBLE 


METHOD  FOR  REMOTE  SENSING  OF  PRE- 
CIPITABLE  WATER  VAPOR  AND  LIQUID  IN 
THE  ATMOSPHERE  USING  A  22-GHZ  RADI- 
OMETER, 

Aerospace  Corp.,  El  Segundo,  CA.  Lab.  Oper- 
ations. 

F.  I.  Shimabukuro. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A184-204. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
August  1987.  17  p,  3  fig,  13  ref.  Aerospace  Corpo- 
ration Contract  No.  F04701-85-C-0086.  Report  No. 
SD-TR-87-38. 

Descriptors:  *Remote  sensing,  'Optical  properties, 
•Water  vapor,  *  Precipitation,  •Radiometry,  •At- 
mospheric physics,  *Atmospheric  water,  Effective 
precipitation,  Statistical  methods,  Atmospheric 
precipitation,  Opacity,  Light  attenuation,  Algo- 
rithms. 

A  well-known  method  for  retrieving  the  precipita- 
ble  water  vapor  (V)  and  liquid  (L)  in  a  non- 
precipitating  atmosphere  utilizes  a  dual-channel  ra- 
diometer operating  at  20.6  and  31.6  GHz.  Statisti- 
cal retrieval  algorithms  are  used  for  the  determina- 
tion of  V  and  L.  In  this  study,  a  somewhat  differ- 
ent method  for  retrieval  of  the  quantities  V  and  L, 
using  a  radiometer,  is  described.  The  atmospheric 
opacities  are  determined  at  three  frequencies  (v  sub 
1,  v  sub  2,  v  sub  3)  near  the  water  vapor  line,  from 
emission  measurements.  The  frequency  v  sub  2  is 
the  line  center,  and  the  frequencies  v  sub  1  and  v 
sub  3  are  chosen  such  that  (v  sub  2)  squared  =  1/ 
2(  (v  sub  1  )  squared  +  (v  sub  3  )  squared).  From 
these  three  measurements,  a  differential  opacity 
that  is  dependent  only  on  the  resonant  part  of  the 
water  vapor  absorption  is  derived.  From  this  quan- 
tity, estimates  of  V  and  the  clear  atmosphere  at- 
tenuation are  obtained.  The  cloud  opacity  is  ob- 
tained by  subtracting  the  clear  atmosphere  attenu- 
ation from  the  total  attenuation.  It  is  shown  that 
the  quantity  V  can  be  retrieved  in  light  rain  using 
this  technique.  (Author's  abstract) 
W88-07959 
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Field  7— RESOURCES  DATA 
Group  7B — Data  Acquisition 


ANALYTICAL  METHODS  MANUAL  FOR  THE 
DIRECT/DELAYED  RESPONSE  PROJECT 
SOIL  SURVEY, 

Lockheed  Engineering  and  Management  Services 

Company  Inc.,  Las  Vegas,  NV  891 19. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07960 


PARAMETERIZATION       OF       PREDICTIVE 
FATE  MODELS:  A  CASE  STUDY, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06926 


STREAM  CORRIDOR  MANAGEMENT  IN  THE 
PACIFIC  NORTHWEST:  I.  DETERMINATION 
OF  STREAM-CORRIDOR  WIDTHS, 

Washington  State  Univ.,  Pullman.  Program  in  En- 
vironmental Science  and  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-06969 


IMPROVED  METHOD  FOR  THE  SIMULTA- 
NEOUS DETERMINATION  OF  224-RA,  226-RA 
AND  228-RA  IN  WATER,  SOILS  AND  SEDI- 
MENTS, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07965 


SENSITIVITY  ANALYSIS  OF  POPULATION 
GROWTH  RATES  ESTIMATED  FROM  CLA- 
DOCERAN  CHRONIC  TOXICITY  TESTS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-06928 


INDICES  OF  HYDROLOGICAL  DROUGHT  IN 
ISRAEL, 

Israel  Hydrological  Service,  P.O.  Box  6381,  Jeru- 
salem, Israel. 
For  primary  bibliographic  entry  see  Field  2A. 

W88-07114 


IN  SITU  MONITORING  OF  ORGANICS, 

Reynolds  Electrical  and  Engineering  Co.,  Inc.,  Las 

Vegas,  NV.  Nevada  Test  Site. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-07977 


SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 

Nevada    Univ.,    Las    Vegas.    Environmental    Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-07979 


7C.  Evaluation,  Processing  and 
Publication 


DISINFECTION  AS  AN  ADJUNCT  TO  WATER 
PURIFICATION, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-06833 


PHYTOPLANKTON    SUCCESSION    IN    THE 
SANYATI  BASIN,  LAKE  KARIBA, 

University   Lake   Kariba   Research   Station,   P.O. 

Box  48,  Kariba,  Zimbabwe. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06897 


TROPHIC  STATUS  OF  TILITSO,  A  HIGH  AL- 
TITUDE HIMALAYAN  LAKE, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06898 


DISTRIBUTION  OF  BENTHIC  INVERTE- 
BRATES IN  ACID,  BROWN  WATER  STREAMS 
IN  THE  SOUTH  ISLAND  OF  NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch   (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-06901 


WATER  QUALITY  STUDIES  ON  BUCKING- 
HAM CANAL  (MADRAS,  INDIA)--A  DIS- 
CRIMINANT ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A. 
W88-06906 


PARTICULATE  ORGANIC  MATTER  IN  A 
MOUNTAIN  STREAM  IN  THE  SOUTH-WEST- 
ERN CAPE,  SOUTH  AFRICA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2E. 
W88-06907 


BIODEGRADATION  DATA  EVALUATION 
FOR  STRUCTURE/BIODEGRADABILITY  RE- 
LATIONS, 

Syracuse  Research  Corp.,  NY.  Center  for  Chemi- 
cal Hazard  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-06921 


COMPARISON  OF  MODELS  THAT  DESCRIBE 
THE  TRANSPORT  OF  ORGANIC  COM- 
POUNDS IN  MACROPOROUS  SOIL, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-06937 


DETERMINATION  OF  DOSE-TIME-RE- 
SPONSE RELATIONSHIPS  FROM  LONG- 
TERM  ACUTE  TOXICITY  TEST  DATA, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-06960 


DETERMINING  REGIONAL  WATER  QUAL- 
ITY PATTERNS  AND  THEIR  ECOLOGICAL 
RELATIONSHIPS, 

Regional  Air  Pollution  Control  Agency,  PO  Box 

972,  Dayton,  OH  45422. 

T.  W.  McDaniel,  C.  T.  Hunsaker,  and  J.  J. 

Beauchamp. 

Environmental  Management  EMNGDC,  Vol.  11, 

No.  4,  p  507-518,  August  1987.  6  fig,  3  tab,  22  ref. 

US   Forest   Service   Interagency   Agreement   40- 

1298-82,    US    DOE    Contract    No.    DE-AC05- 

84OR21400. 

Descriptors:  *Data  collection,  *Watersheds, 
'STORET,  'Water  quality  standards,  'Regional 
analysis,  'Discriminant  analysis,  Climate,  Fauna, 
Aquatic  populations,  Statistical  analysis,  Surface- 
groundwater  relations,  Fish. 

A  multivariate  statistical  method  for  analyzing  spa- 
tial patterns  of  water  quality  in  Georgia  and 
Kansas  was  tested  using  data  in  the  US  Environ- 
mental Protection  Agency's  STORET  data 
system.  Water  quality  data  for  Georgia  and  Kansas 
were  organized  by  watersheds.  Three  questions 
were  studied:  (1)  can  distinctive  regional  water 
quality  patterns  be  detected  and  predicted  using 
only  a  few  water  quality  variables,  (2)  are  regional 
water  quality  patterns  correlated  with  terrestrial 
biotic  regions,  and  (3)  are  regional  water  quality 
patterns  correlated  with  fish  distributions.  Using 
existing  data,  it  is  shown  that  this  method  can 
distinguish  regions  with  water  quality  very  differ- 
ent from  the  average  conditions  (as  in  Kansas). 
Data  that  are  spatially  and  temporally  adequate  for 
representing  large  regions  and  for  multivariate  sta- 
tistical analysis  are  available  for  only  a  few 
common  water  quality  parameters.  Regional  cli- 
mate, lithology,  and  biotic  regimes  all  have  the 
potential  to  affect  water  quality,  and  terrestrial 
biotic  regions  and  fish  distributions  do  compare 
with  regional  water  quality  patterns,  especially  in  a 
state  like  Georgia,  where  watershed  characteristics 
are  diverse.  Thus,  identifiable  relationships  be- 
tween watershed  characteristics  and  water  quality 
should  allow  the  development  of  an  integrated 
land-aquatic  classification  system  that  would  be  a 
valuable  tool  for  resource  management.  It  is  con- 
cluded that  because  geographical  distributions  of 
species  may  be  limited  by  zoogeographic  and  envi- 
ronmental factors,  the  recognition  of  patterns  in 
fish  distributions  that  correlate  with  regional  water 
quality  patterns  could  influence  management  strat- 
egies and  aid  regional  assessments.  (Author's  ab- 
stract) 
W88-06967 


SUBSTRATE  SPECIFICITY  OF  HETEROTRO- 
PHIC BACTERIA  IN  THE  WATER  AND  SEDI- 
MENT OF  A  CARP  CULTURE  POND, 

Department  of  Fisheries,  College  of  Agriculture 
and  Veterinary  Medicine,  Nihon  University,  Shi- 
mouma  3,  Setagaya,  Tokyo  154  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 

W88-07115 


ESTIMATION  OF  BOD  PARAMETERS  BY  AN 
INTEGRAL  METHOD, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
A.  R.  Bowers,  R.  Robinson,  and  A.  D.  Koussis. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  8,  No.  7,  p  317-326,  July  1987.  2  fig,  4  tab,  21 
ref,  append. 

Descriptors:  'Biochemical  oxygen  demand, 
'Water  quality,  'Mathematical  Studies,  'Model 
Studies,  'Reed-Theriault,  Wastewater  treatment, 
Least  squares,  Differential  equations,  Estimating 
equations,  Integral  method,  United  States. 

A  new  method  for  estimating  the  ultimate  BOD 
and  the  first-order  BOD  rate  coefficient  has  been 
developed.  The  method  uses  the  integral  of  the 
BOD-exerted  curve  rather  than  its  slope,  and  is 
therefore  efficient  and  robust.  The  accuracy  is 
superior  to  that  of  the  traditional  techniques,  pro- 
ducing results  comparable  to  the  Reed-Theriault 
non-linear  least  squares  technique.  In  addition,  the 
method  has  no  restriction  on  the  range  of  input 
data  and  handles  lag  periods  in  BOD  exertion 
without  difficulty.  (Author's  abstract) 
W88-07137 


ROLE  OF  QUALITY  ASSURANCE  IN  NA- 
TIONAL ACID  RAIN  RESEARCH  IN  THE 
UNITED  STATES, 

Northrop  Services,  Inc.,  Research  Triangle  Park, 

NC. 

R.  A.  Mickler,  and  S.A.  Medlarz. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  8,  No.   10,  p  459-466,  October  1987.  3  ref. 

EPA/600/X-86/193ABCD. 

Descriptors:  'Quality  assurance,  'Acid  rain,  'Air 
pollution  effects,  'Water  pollution  sources, 
'United  States,  'National  Acid  Rain  Precipitation 
Assessment  Programs,  'Forest  Response  Program, 
Quality  control,  Precipitation,  Meteorology,  For- 
ests, Statistical  methods. 

In  response  to  inconclusive  scientific  evidence  in- 
dicating that  acidic  deposition  is  affecting  the 
growth  of  forests  in  the  United  States,  the  Envi- 
ronmental Protection  Agency  and  the  Forest  Serv- 
ice have  established  a  joint  research  program,  the 
Forest  Response  Program.  Quality  assurance  prin- 
ciples have  been  implemented  within  the  program 
to  provide  data  of  known  and  documented  quality 
using  environmental  measurement  techniques  in  a 
state  of  statistical  control.  The  Forest  Response 
Program  and  the  approach  for  assessing  data  qual- 
ity in  biological  research,  based  on  quality  control 
and  quality  assurance  techniques  are  described. 
(Author's  abstract) 
W88-07149 


MODELING  NUTRIENT  BEHAVIOR  IN  WET- 
LANDS, 
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Michigan  Univ.,  Ann  Arbor.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic   entry   see   Field   5D. 

W88-07164 


CORRELATION  BETWEEN  SPATIALLY  VARI- 
ABLE SOIL  MOISTURE  CONTENT  AND  SOIL 
TEMPERATURE, 

Louisiana   State   Univ.,   Baton   Rouge.   Dept.   of 

Agronomy. 

For  primary  bibliographic  entry   see   Field   2G. 

W88-07170 


VARIABILITY  OF  SATURATED  HYDRAULIC 
CONDUCTIVITY  IN  A  GLOSSAQUIC  HAPLU- 
DALF  WITH  MACROPORES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-07171 


REPRESENTATION  OF  FLOWS  TO  PARTIAL- 
LY PENETRATING  RIVERS  FROM  LAYERED 
AND  ANISOTROPIC  AQUIFERS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Civil 

and  Structural  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07196 


STATISTICAL  APPROACH  OF  THE  ARIDIFI- 
CATION  PROCESS  IN  WESTERN  AFRICA 
(APPROCHE  STATISTIQUE  DE  L'ARIDIFICA- 
TION  DE  L'AFRIQUE  D  L'OUEST), 

Ecole  Nationale  Superieure  des  Mines  de  Paris, 

Fontainebleau  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-0720O 


DESIGN  OF  REVERSE  OSMOSIS  PROCESS, 

Department  of  Material  Science  and  Chemical  En- 
gineering, Yokohama  National  University,  Yoko- 
hama, Japan. 

For  primary  bibliographic  entry  see  Field  3A. 
W88-07236 


RELATIONSHIP         BETWEEN  ANNUAL 

RUNOFF  AND  WATERSHED  AREA  FOR  THE 
EASTERN  UNITED  STATES, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07275 


PATTERNS   AND  TRENDS   IN   IRRIGATION 
EFFICIENCY, 

Geography     Department,     University     of    New 

Mexico,  Bandelier  West,  Room  118,  Albuquerque, 

New  Mexico  87131. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-07278 


PLANNING  OF  URBAN  BEST  MANAGEMENT 
PRACTICES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-07285 


EFFECT  OF  MONITORING  WELL  STORAGE 
ON  THE  SHAPE  OF  BREAKTHROUGH 
CURVES  -  A  THOEORETICAL  STUDY, 

Department  of  Environmental   Sciences,  Oregon 

Graduate  Center,  19600  NW  von  Neumann  Drive, 

Beaverton,  OR  97006-1999. 

C.  D.  Palmer. 

Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 

p  45-57,  January  15,  1988.   10  fig,  13  ref.  USGS 

Grant  No.  14-08-0001-AO-410. 

Descriptors:  'Aquifer  characteristics,  *Path  of  pol- 
lutants, 'Monitoring  wells,  'Water  storage, 
•Breakthrough  curves,  'Porous  media,  Boreholes, 
Porosity,  Tracers,  Mathematical  studies. 

The  water  stored  in  the  screened  interval  of  moni- 
toring wells  can  have  a  significant  effect  on  con- 


centration breakthrough  curves.  An  analytical  so- 
lution that  accounts  for  this  stored  water  was 
derived  assuming  there  is  complete  mixing  within 
the  screened  interval  of  the  monitoring  well.  A 
study  of  theoretical  breakthrough  curves  based  on 
the  derived  equation  demonstrated  that  estimates 
of  the  time  of  arrival,  as  judged  by  the  center  of 
mass  of  the  breakthrough  curve,  and  the  variance 
and  skewness  of  the  concentration  distribution  in 
time  can  be  in  error  compared  to  those  for  the 
tracer  concentration  in  the  porous  medium.  Errors 
in  the  calculated  time  of  arrival  can  be  as  great  as 
200%.  Errors  in  the  calculation  of  variance  and 
skewness  can  reach  factors  of  100  or  more.  These 
errors  will  increase  with  decreasing  distance  from 
the  source,  porosity  of  the  medium,  cross-sectional 
area  to  volume  ratio  of  the  screened  interval  of  the 
monitoring  well,  variance  of  the  concentration 
input  into  the  screen,  and  degree  to  which  flow 
lines  are  distorted  by  the  presence  of  the  monitor- 
ing well  and  its  associated  sand  pack.  If  the  porosi- 
ty of  the  formation,  the  borehole  factor,  and  the 
dimensions  of  the  monitoring  well  are  known,  the 
concentration  breakthrough  for  the  porous 
medium  can  be  calculated  from  the  concentration 
breakthrough  curve  for  the  monitoring  well.  These 
calculations  will  improve  interpretation  of  tracer 
test  data  by  eliminating  effects  that  are  the  result  of 
the  presence  of  the  borehole.  (Author's  abstract) 
W88-07297 


TIME  AND  FREQUENCY  RESPONSE  OF 
TRACER  EXPERIMENTS, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
C.  J.  Duffy,  and  S.  Al-Hassan. 
Journal  of  Hydrology  JHYDA7,  Vol.  97,  No.  1/2, 
p  59-73,  January  15,  1988.  6  fig,  2  tab,  15  ref.  NSF 
Grant  CEE83-07982. 

Descriptors:  'Disperson,  'Advection,  'Ground- 
water movement,  'Path  of  pollutants,  'Mathemati- 
cal analysis,  'Tracers,  'Data  interpretation,  Fouri- 
er analysis,  Soil  water,  Diffusivity. 

Two  distinctly  different  approaches  to  the  inter- 
pretation of  advective  and  dispersive  transport 
characteristics  of  an  intermediate  scale  (0-6  m) 
tracer  experiment  were  examined.  The  first,  or 
time  domain  method,  is  based  on  a  direct  analysis 
of  the  tracer  breakthrough  via  the  widely  used 
moment  method.  The  second,  or  frequency  domain 
method,  is  based  on  a  comparison  of  the  Fourier 
transform  of  the  tracer  breakthrough  and  its  theo- 
retical counterpart,  the  frequency  response  func- 
tion. The  experiment  was  conducted  at  Los 
Alamos  National  Laboratory  to  evaluate  the  per- 
formance of  crushed  Bandelier  turf  as  a  medium 
for  waste  disposal.  Both  methods  provide  satisfac- 
tory estimates  of  the  mean  advective  transport 
component  of  the  experiment  for  both  conserva- 
tive and  nonconservative  tracer.  For  the  sampling 
ports  closest  to  the  source  (0-2  m),  the  moment 
method  produces  much  larger  estimates  of  the 
dispersivity  than  the  frequency  response  method. 
This  difference  is  attributed  to  a  buildup  of  errors 
in  the  estimation  of  higher  moments,  resulting  from 
local  variations  in  the  tracer  and  fluid  migration 
rates  within  this  zone.  In  the  lower  part  of  the 
caisson  (>  2  m),  the  tracer  breakthrough  is 
smoother,  and  both  methods  provide  similar  and 
smaller  dispersivity  estimates.  Overall  the  frequen- 
cy domain  approach  is  less  sensitive  to  random 
variations  in  the  breakthrough  response.  This  idea 
is  illustrated  with  an  example  from  optimal  filter- 
ing theory.  (Author's  abstract) 
W88-07298 


FORECAST  OF  CHANGES  IN  PIEZOMETRIC 
LEVELS  BY  A  LUMPED  HYDROLOGICAL 
MODEL, 

Water  and  Environmental  Department,  Bureau  of 

Geological   and   Mining   Researches,   Avenue   de 

Concyr,    B.P.    6009,    45060    Orleans    Cedex    2 

(France). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07302 


FIELD  STUDY  OF  SEEPAGE  AND  MIGRA- 
TION PROCESSES  IN  FISSURED-POROUS 
ROCKS, 


Department   of  Hydrogeology,    Mining   Institute, 

22-linga  Leningrad  V.O.  (U.S.S.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07303 


EVALUATIOr  i  OF  A  SNOWMELT  MODEL  IN 
A  BOREAL  FOREST,  (EVALUATION  D'UN 
MODELE  DE  FONTE  NIVALE  EN  FORET 
BOREALE), 

Laboratoire  d'Hydrologie  Forestiere,  Departement 
des  Sciences  Forestieres,  Faculte  de  Foresterie  et 
de    Geodesie,    Universite    Laval,    0830    Pavilion 
Vachon,  sainte-Foy,  Que.  G1K  7P4  (Canada). 
For  primary  bibliographic  entry  see  Field  2C. 
W88-07304 


MODELING  OF  WATER  BALANCE,  CRACK- 
ING AND  SUBSIDENCE  OF  CLAY  SOILS, 

Institute  for  Land   and   Water  Management   Re- 
search, Wageningen  (Netherlands). 
For   primary   bibliographic   entry   see   Field   2G. 
W88-07306 


SUMMARY  OF  FLOOD-FREQUENCY  ANALY- 
SIS IN  THE  UNITED  STATES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07385 


USE  OF  HISTORICAL  RECORDS  IN  FLOOD 
FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-07396 


PROBLEMS   IN   STATISTICAL   TREATMENT 
OF  FLOOD  SERIES, 

Anhui   Water   Resources   Research   Institute,    110 

Zhihuai  Road,  Bengbu,  Anhui,  Province  (PR.  of 

China). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07397 


PROBABILITY  PLOTTING  POSITION  FOR- 
MULAS FOR  FLOOD  RECORDS  WITH  HIS- 
TORICAL INFORMATION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07398 


DETERMINATION  OF  CONFIDENCE  INTER- 
VALS FOR  DESIGN  FLOODS, 

Nanjing    Research    Institute    of   Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07399 


USE  OF  HISTORICAL  INFORMATION  IN  A 
MAXIMUM-LIKELIHOOD  FRAMEWORK, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07400 


DISCUSSION  ON  THE  EXTRAPOLATION  OF 
HYDROLOGIC  SERIES, 

Tanjin   Design   Institute,   Ministry   of  Water  Re- 
sources  and    Electric    Power,    Tianjin    (P.R.    of 
China). 
J.  Zhu. 

Journal  of  Hydrology  JHYDA7,  Vol.  96,  No.  1-4, 
p  225-235,  December  1987.  3  tab,  7  ref. 

Descriptors:  'Hydrologic  data,  'Statistical  meth- 
ods, 'Variance,  'Correlation  coefficient,  'Statis- 
tics, Estimating,  Time  series  analysis. 

This  paper  presents  some  preliminary  discussions 
on  the  conditions  for  increasing  the  accuracy  in 
estimating  the  variance  of  hydrological  elements 
by  means  of  statistical  tests  based  on  a  theoretical 
bivariate  normally  distributed  population  when  the 
series  is  extended  by  correlation.  A  comparison  is 
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made  of  the  results  obtained  from  several  methods 
for  adjusting  variances.  In  order  to  increase  the 
practical  usefulness  of  the  results,  sample  correla- 
tion coefficients  are  used  as  the  main  indices  in  the 
tests.  The  results  show,  first,  that  the  sample  corre- 
lation coefficient  has  to  exceed  a  certain  critical 
value  r(min)  to  improve  the  accuracy  of  the  vari- 
ance estimated  by  extending  a  hydrological  series. 
The  critical  value  r(min)  varies  according  to  the 
magnitude  of  the  variances  and  the  length  of  the 
extended  series.  Under  typical  conditions,  an  in- 
crease in  the  accuracy  of  estimating  variance  is 
obtained  with  extended  series  only  when  the 
sample  correlation  coefficient  exceeds  0.8.  Second, 
from  the  several  methods  of  adjusting  variance,  it 
is  apparent  that  the  variance  computed  by  combin- 
ing the  values  obtained  by  extending  the  series  and 
the  observed  data  is  a  biased  estimate  with  poor 
efficiency.  This  method  can  only  be  used  under 
certain  limited  conditions.  The  estimates  obtained 
by  the  method  outlined  have  proven  to  be  essen- 
tially unbiased.  (Author's  abstract) 
W88-074O1 


EFFECT    OF    DISCHARGE    MEASUREMENT 
ERROR  IN  FLOOD  FREQUENCY  ANALYSIS, 

East  China  Technical  Univ.  of  Water  Resources, 

Nanjing.  Dept.  of  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07402 


REGIONAL  REGRESSION  OF  FLOOD  CHAR- 
ACTERISTICS EMPLOYING  HISTORICAL  IN- 
FORMATION, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07403 


STUDY  OF  DESIGN  STORMS  IN  CHINA, 

Nanjing    Research    Institute    of   Hydrology    and 

Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 

of  China). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07405 


PROBLEMS   WITH    OUTLIER   TEST   METH- 
ODS IN  FLOOD  FREQUENCY  ANALYSIS, 

Nanjing    Research    Institute    of    Hydrology    and 
Water  Resources,  Nanjing,  Jiangsu  Province  (P.R. 
of  China). 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07413 


SSSP:     SIMULATION     OF    SINGLE-SLUDGE 
PROCESSES, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
For   primary   bibliographic   entry   see   Field    5D. 

W88-07420 


EVALUATION  OF  THE  EQUILIBRIUM  CAL- 
CULATIONS WITHIN  ACIDIFICATION 
MODELS:  THE  EFFECT  OF  UNCERTAINTY 
IN  MEASURED  CHEMICAL  COMPONENTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07443 


EFFECT  OF  INTERSITE   DEPENDENCE  ON 
REGIONAL  FLOOD  FREQUENCY  ANALYSIS, 

IBM  Research  Div.,  Yorktown  Heights,  NY. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-07449 


WIND    SET-UP    ERROR     IN     MEAN     LAKE 
LEVELS, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-07512 


PARAMETER  ESTIMATION  MODEL  FOR  UN- 
GAGED  STREAMFLOWS, 


Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-07513 


SIMULATION  OF  WATER  DISCHARGE 
RATES  FROM  A  CLAY-TILL  SOIL  OVER  A 
TEN  YEAR  PERIOD, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07514 


SOME  NEW  PERSPECTIVES  ON  THE  PROB- 
ABILISTIC MODELING  OF  FLOODS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07518 


ESTIMATION  OF  VOLUME  OF  SNOWMELT 
FROM  TEMPERATURE  OF  SNOW  LINE  AND 
RESIDUAL  SNOW  AMOUNT, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  2A. 

W88-07523 


SIMPLE  MATHEMATICAL  MODEL  OF  A 
COMPLEX  HYDROLOGIC  SYSTEM  -  OKA- 
VANGO  SWAMP,  BOTSWANA, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-07524 


NITRATE  NITROGEN  IN  THE  BELGIAN 
COURSE  OF  THE  MEUSE  RIVER  -  FATE  OF 
THE  CONCENTRATIONS  AND  ORIGINS  OF 
THE  INPUTS, 

Facultes  Universitaires   Notre-Dame  de  la  Paix, 
Namur  (Belgium).   Lab.  of  Analytical  Chemistry 
and  Mass  Spectrometry. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07527 


USE  OF  CROSS-CORRELATION  ANALYSIS  IN 
STUDIES  OF  PATTERNS  OF  RAINFALL  VAR- 
IABILITY, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-07529 


STORM    TRACKING    USING    RAIN    GAUGE 
DATA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07530 


IDENTIFICATION  OF  PARAMETERS  IN  SE- 
MICONFINED  AQUIFERS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07532 


IMPROVED  FLOOD  ROUTING  BY  ARMA 
MODELLING  AND  THE  KALMAN  FILTER 
TECHNIQUE, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-07533 


COMMUNITY  DEGRADATION  INDEX:  A 
NEW  METHOD  FOR  ASSESSING  THE  DETE- 
RIORATION OF  AQUATIC  HABITATS, 

Estuaries  and  Coastal  Processes  Division,  The  Na- 
tional Institute  for  Water  Research,  P.O.  Box 
17001,  Congella  4036,  Republic  of  South  Africa. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07540 


PRECIPITATION  AND  STREAMWATER 
CHEMISTRY  IN  A  SUBARCTIC  SCOTTISH 
CATCHMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07561 


COMPARISON  OF  VARIOUS  METHODS  TO 
SCALE  SOIL  HYDRAULIC  PROPERTIES, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
For   primary   bibliographic   entry   see   Field   2G. 

W88-07562 


COMPARISON  OF  TWO  RECENT  MODELS 
FOR  ESTIMATING  ACTUAL  EVAPOTRAN- 
SPIRATION  USING  ONLY  REGULARLY  RE- 
CORDED DATA, 

Department  of  Environmental   Resources,   Cook 
College,  Rutgers  University,  New  Brunswick,  NJ 
08903  (U.S.A.). 
For  primary   bibliographic   entry   see   Field   2D. 

W88-07563 


ANALYSIS  OF  DRAWDOWN  IN  THE  COUN- 
TRY ROCK  OF  COMPOSITE  DIKE 
AQUIFERS, 

Euroconsult,  Arnhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07578 


LONG  RANGE  STREAMFLOW  AND  WORLD 
CONTINENTAL  RUNOFF  FLUCTUATIONS 
SINCE  THE  BEGINNING  OF  THIS  CENTURY, 

Centre  de  Sedimentologie  et  de  Geochimie  de  la 
Surface,  Institut  de  Geologie,  1  rue  Blessig,  67084 
Strasbourg  Cedex  (France). 
For  primary  bibliographic  entry  see  Field  2A. 

W88-07582 


RAINFALL  VARIATIONS  IN  THE  GALILEE 
(ISRAEL):  I.  VARIATIONS  IN  THE  SPATIAL 
DISTRIBUTION  IN  THE  PERIODS  1931-1960, 
AND  1951-1980, 

Haifa  Univ.  (Israel).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07584 


OBJECTIVE  ANALYSIS  OF  MONTHLY  CLI- 
MATOLOGICAL  FIELDS  OF  TEMPERATURE, 
SUNSHINE,  RAINFALL  PERCENTAGE  AND 
RAINFALL  AMOUNT, 

Meteorological  Service,  Glasnevin  Hill,  Dublin  9, 

Ireland. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07627 


SYNOPTIC  CLIMATOLOGICAL  ANALYSIS 
OF  RAINFALL  VARIABILITY  IN  SOUTH- 
EASTERN AUSTRALIA, 

Dept.  of  Geography  and  Cainozoic  Research  Unit, 
Monash  Univ.,  Clayton,  Victoria  3168,  Australia. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-07629 


CHANGES  IN  PRECIPITATION  CONDITIONS 
IN  THE  WESTERN  MEDITERRANEAN  OVER 
THE  LAST  CENTURY, 

Inst,  of  Meteorology  and  Climatology,  Aristotelian 

Univ.  of  Thessaloniki,  Greece. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07630 


RETROFITS/MANAGEMENT   MEET   TOUGH 
WATER  QUALITY  CONSTRAINTS, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-07676 


ESTIMATION  OF  PARAMETERS  FOR  THE 
PHILIP  TWO-TERM  INFILTRATION  EQUA- 
TION APPLIED  TO  FIELD  SOIL  EXPERI- 
MENTS, 
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Division  of  Soils,  Commonwealth  Scientific  and 

Industrial  Organization,  P.M.B.,  P.O.  Aitkenvale, 

Qld  4814. 

For  primary   bibliographic   entry   see   Field   2G. 

W88-07701 


MODIFIED  RUNOFF  CURVE  NUMBERS  FOR 
BARE  CRUST-FORMING  SANDY  SOILS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-077O4 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  WEST  BRANCH  SUSQUE- 
HANNA RIVER, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07714 


SUMMARY  OF  DATA  ON  STREAM  REACHES 
AND  MAPPING  COVERAGE  USED  FOR 
FLOOD  INSURANCE  STUDIES. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Div.  of  Planning  and  Operation. 

For  primary  bibliographic  entry  see  Field  6F. 

W88-07716 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  SUSQUEHANNA  RIVER 
BASIN  FROM  WAVERLY,  NEW  YORK  TO 
SUNBURY,  PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07719 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  JUNIATA  RIVER  SUBBA- 
SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07720 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  CHEMUNG  RIVER  SUBBA- 
SIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07722 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  EASTERN  HEADWATER 
SUBBASIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07723 


WATER  QUALITY  AND  BIOLOGICAL 
SURVEY  OF  THE  LOWER  SUSQUEHANNA 
SUBBASIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07724 


WATER  USE  DATA  IN  THE  SUSQUEHANNA 
BASIN,  PART  I:  STATUS  OF  DATA  COLLEC- 
TION. 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA.  Planning  and  Operations  Div. 
Publication    No.    75.    Susquehanna    River    Basin 
Commission,  Harrisburg,  Pennsylvania.  February 
1982.  17  p,  1  fig,  6  tab. 

Descriptors:  *Water  use,  *Data  acquisition,  'Sus- 
quehanna River,  'Pennsylvania,  *New  York, 
•Data  collections,  Computers,  Data  storage  and 
acquisition,  Pennsylvania,  Maryland,  National 
Water  use  Data  Program. 


To  utilize  available  data  on  water  use  effectively,  it 
is  necessary  to  make  appropriate  administrative 
arrangements  to  acquire  the  data.  In  order  to  facili- 
tate exchange  of  data  as  well  as  use  of  the  data  for 
Susquehanna  River  Basin  Commission  studies  and 
project  reviews,  it  is  the  opinion  of  the  staff  that 
the  data  should  be  computerized.  Staff  is  promot- 
ing discussions  to  determine  the  responsibility  for 
computerizing  the  various  data  files.  The  U.S. 
Geopogical  Survey  National  Water  Use  Data  Pro- 
gram is  a  nationwide  effort  to  collect  and  comput- 
erize water  use  information.  All  of  the  states  in  the 
Susquehanna  River  basin  are  participating  in  this 
program  with  funding  by  USGS.  The  individual 
state  data  files  are  described.  The  New  York  De- 
partment of  Health  (DOH)  is  concerned  with 
water  use  from  the  standpoint  of  public  health. 
They  define  a  public  water  supply  system  as  one 
which  operates  more  than  60  days/yr  and  either 
serves  more  than  25  people  or  has  more  than  5 
service  connections,  and  provides  treatment  of 
water.  Certain  water  use  data  are  collected  rou- 
tinely as  part  of  their  monitoring  of  the  quality  of 
water  supplied  by  public  water  supply  systems. 
Data  forms  have  been  developed  to  extract  the 
necessary  data  for  systems.  Data  forms  have  been 
developed  to  extract  the  necessary  data  for  input 
ot  the  USGS  system.  The  New  York  Department 
of  Environmental  Conservation  (DEC)  is  the  offi- 
cial cooperator  in  the  USGS  program.  Their  water 
use  data  program  is  designed  to  provide  input  to 
the  USGS  program.  Public  water  supply  data  from 
the  DOH  has  been  used  as  input  to  the  USGS  data 
system.  Based  on  the  permit  data  file,  it  would  be 
possible  to  determine  sources  used  and  water  allo- 
cation for  public  water  suppliers  if  the  name  of  the 
supplier  is  known.  The  Pennsylvania  Department 
of  Environmental  Resources  (DER)  has  been  col- 
lecting water  use  information  since  about  1970. 
The  data  from  the  questionnaires  has  been  comput- 
erized by  DER  but  only  water  use  data  from  the 
most  recent  questionnaire  in  any  category  is  re- 
tained and  available  from  the  computerized  data 
system.  Maryland  water  use  data  and  the  Susque- 
hanna River  Basin  Commission  water  use  data  are 
also  presented.  (Lantz-PTT) 
W88-07725 


SUMMARY  OF  WATER  QUALITY  DATA 
FROM  THE  CHEMUNG  AND  SUSQUEHANNA 
RIVERS  NEAR  THE  NEW  YORK  -  PENNSYL- 
VANIA STATELINE, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07726 


SPECIAL  GROUND-WATER  STUDY:  EXECU- 
TIVE SUMMARY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-07728 


CHESAPEAKE  BAY  DATA  BASE:  DOCUMEN- 
TATION OF  HISTORICAL  DATA  IN  THE 
LOWER  SUSQUEHANNA  RIVER  BASIN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

R.  E.  Edwards. 

Publication    No.    106.    Susquehanna   River    Basin 

Commission,    Harrisburg,    Pennsylvania.    August 

1986.  167  p,  2  tab,  4  append.  NOAA  Grant  No. 

NA-83-AA-D-CZ048. 

Descriptors:  *Data  storage  and  retrieval,  'Chesa- 
peake Bay  Data  Base,  'Water  quality,  'Susquehan- 
na River,  Data  collections,  Monitoring,  Networks, 
Management  planning,  Historical  data. 

In  order  to  effectively  manage  the  resources  of  the 
Chesapeake  Bay  as  well  as  the  implementation  of 
pollution  controls  in  the  Chesapeake  Bay  drainage 
basin,  the  Susquehanna  River  Basin  Commission 
(SRBC)  has  placed  historical  water  quality  data 
and  corresponding  project  documentation  into  the 
EPA's  Chesapeake  Bay  Data  Base.  The  data  col- 
lected and  stored  have  been  generated  from  special 
studies,  general  surveys,  and  monitoring  networks 
in  the  lower  Susquehanna  River  Basin.  These  data 


will  be  useful  in  monitoring  baseline  trends  within 
the  lower  Susquehanna  River  Basin.  (Lantz-PTT) 

W88-07736 


WATER  USE  DATA  IN  THE  SUSQUEHANNA 

BASIN,  PART  II:  WATER  USE  INVENTORY  IN 

NEW  YORK, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary   bibliographic   entry   see   Field   6D. 

W88-07738 


HYDROLOGIC  ENGINEERING  CENTER'S  AC- 
TIVITIES IN  WATERSHED  MODELING, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-07740 


STATISTICAL     STUDY     OF     THE     NORTH 
DAKOTA  CLOUD  MODIFICATION  PROJECT, 

Oklahoma  Univ.,  Norman.  Oklahoma  Climatologi- 

cal  Survey. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-07741 


NATIONAL  SURFACE  WATER  SURVEY: 
WESTERN  LAKE  SURVEY-PHASE  I,  DATA 
BASE  DICTIONARY, 

Science    Applications    International    Corp.,    Oak 

Ridge,  TN. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07760 


MONTANA  RIVERS  STUDY  DATA  MANAGE- 
MENT SYSTEM:  USER'S  MANUAL. 

Morrison-Maierle,  Inc.,  Billings,  MT. 
Available  form  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011163. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP-830,  Version  1.0,  March 
1987.  59  p,  24  fig,  4  append. 

Descriptors:  'Databases,  'Montana,  'Data  man- 
agement, 'Computer  programs,  Rivers,  Data  stor- 
age and  retrieval,  Data  acquisition,  Manuals. 

The  User's  Manual  is  designed  to  aid  the  use  of  the 
Montana  Rivers  Study  data  management  system. 
The  system  is  written  in  dBase  III  Plus.  The  Mon- 
tana Rivers  Study  database  is  a  dynamic  system 
and  will  be  continuously  updated.  However,  it  is 
crucial  that  any  updating  or  changes  in  data  be 
centrally  coordinated.  Throughout  this  manual,  ex- 
amples using  actual  data  from  the  database  illus- 
trate the  use  and  the  power  of  the  system.  Because 
of  the  very  large  size  of  some  of  the  data  files,  the 
programs  may  seem  relatively  slow  when  first 
compared  with  other  current  software  systems. 
The  data  comprising  the  Montana  Rivers  Study  is 
contained  in  several  very  large  files.  Some  of  the 
routines  use  all  of  these  files  to  gather  the  informa- 
tion requested.  This  manual  is  not  intended  to  be  a 
short  course  in  dBase  III  Plus,  but  is  designed  only 
to  be  a  tool  to  facilitate  the  use  of  the  Montana 
Rivers  Study  Data  Management  System.  (Lantz- 
PTT) 
W88-07775 


GWPATH:  INTERACTIVE  GROUND-WATER 
FLOW  PATH  ANALYSIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
J.  M.  Shafer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-227088. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Bulletin  69,  State  of  Illinois  Department  of  Energy 
and  Natural  Resources.  Report  No.  ISWS/BUL- 
69/87,  1987.  42  p,  21  fig,  append. 

Descriptors:  'Groundwater  movement,  'Comput- 
er programs,  'GWPATH,  'Model  studies, 
Groundwater,  Computers,  Hydrologic  models, 
Permeability  coefficient,  Porosity,  Hydraulic  head, 
Geohydrology,  Flow  profiles. 
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GWPATH  is  an  interactive  software  package  for 
estimating  horizontal  fluid  pathlines  and  travel 
times  in  fully  saturated  groundwater  domains. 
GWPATH  was  developed  for  the  IBM  PC-AT, 
and  compatibles,  microcomputing  environment 
and  takes  full  advantage  of  interactive  graphical 
display.  The  code  features  interactive  data  entry, 
forward  and  reverse  pathline  tracking,  time-related 
capture  zone  analysis,  multiple  pathline  capture 
detection  mechanisms,  multiple  configurations  for 
pathline  starting  locations,  and  variable  time  step- 
ping. GWPATH  is  applicable  to  inhomogeneous, 
anisotropic  complex  flow  domains.  Data  require- 
ments include  definition  of  the  groundwater  flow 
domain  configuration,  a  hydraulic  head  distribu- 
tion, hydraulic  conductivity,  and  effective  porosi- 
ty. Both  hardcopy  printable  output  and  six-pen 
plotter  output  are  generated  by  GWPATH.  (Au- 
thor's abstract) 
W88-07780 


COLOR    INFRARED    VIDEO    MAPPING    OF 
UPLAND  AND  WETLAND  COMMUNITIES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-07782 


CALIBRATION  AND  TESTING  OF  NUTRIENT 
AND  PESTICIDE  TRANSPORT  MODELS, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-07834 


DROUGHT  CONDLTIONS:  STAFF  SUMMARY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07845 


DROUGHT  CONDITIONS:  STAFF  SUMMARY, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07846 


SEDIMENT  YIELD  MODELLING, 

Agricultural  Research  Service,  Morris,  MN. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07899 


RISK  ASSESSMENT  OF  SOIL  CONTAMINA- 
TION CRITERIA, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07957 


EROSION-PRODUCTIVITY  ECONOMICS 

MODEL:  A  USER'S  GUIDE, 

Economic    Research    Service,   Temple,   TX.    Re- 
sources and  Technology  Div. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-07967 


8.  ENGINEERING  WORKS 
8A.  Structures 


POTENTIAL  GEOLOGIC  HAZARDS  NEAR 
THE  THISTLE  LANDSLIDE,  UTAH  COUNTY, 
UTAH, 

US  Geological  Survey,  Federal  Center,  Denver, 

CO  80225. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-06849 


ENERGY   LOSSES   AND   FLOATING   BREAK- 
WATER RESPONSE, 

Dept.  of  Hydrology  and  Environmental  Engineer- 
ing, Univ.  of  Pavia,  27100  Pavia,  Italy. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-06852 


DIVERSION     CONDUIT     AND     LOW-LEVEL 
OUTLET  FOR  PUNCHINA  DAM, 

Integral  S.   A.,  Apartado  Aereo  3036,   Medellin, 

Colombia. 

F.  Villegas,  and  O.  Mejia. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  4,  p  396-408,  April   1988.  9  fig,  6  ref. 

Descriptors:  'Conduits,  'Hydraulic  design,  *Dam 
design,  *Dam  construction. 

The  design,  construction,  and  performance  of  a 
cut-and-cover  diversion  conduit,  which  required 
applying  some  unconventional  design  concepts  is 
described.  The  reasons  for  selecting  a  cut-and- 
cover  conduit  instead  of  a  tunnel  are  presented. 
The  hydrological,  hydraulic,  and  structural  criteria 
for  design  of  the  conduit  are  explained,  and  the 
construction  of  the  conduit  and  the  problems  that 
occurred  during  river  diversion  are  described.  Per- 
formance of  the  structure  confirmed  the  validity  of 
the  hydraulic  and  structural  assumption  made 
during  the  design.  (Sand-PTT) 
W88-07431 


GRAVITY-AFFECTED     POTENTIAL     FLOWS 
PAST  SPILLWAY  FLIP  BUCKETS, 

Iowa  Univ.,   Iowa  City.   Inst,  of  Hydraulic  Re- 
search. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-07432 


OPTIMAL  DEWATERING  SCHEMES  IN  THE 
FOUNDATION  DESIGN  OF  AN  ELECTRONU- 
CLEAR  PLANT, 

ENEL-CRIS,  Mestre-Venezia,  Italy. 

G.  Galeati,  and  G.  Gambolati. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  4,  p  541-552,  April  1988.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Design  criteria,  'Design  standards,  'Nu- 
clear powerplants,  'Foundations,  'Dewatering, 
Finite  element  method,  Economic  aspects, 
Aquifers,  Injection,  Unconfined  aquifers. 

A  three-dimensional  finite  element  model  com- 
bined with  an  optimization  approach  based  on 
linear  mixed  integer  programming  was  developed 
and  used  to  assist  in  the  design  of  the  dewatering 
system  for  the  electronuclear  plant  to  be  built  by 
the  Italian  Electric  Agency  (ENEL)  in  Trino  Ver- 
cellese,  northwestern  Italy.  The  foundations  site  is 
encompassed  by  a  25-  to  35-m  deep  plastic  wall  to 
protect  the  unconfined  aquifer  from  the  significant 
water  table  lowering  required  by  the  construction 
project.  To  reduce  further  the  propagation  of  the 
depression  cone  a  large  amount  of  the  water 
pumped  out  is  reinjected  through  'ad  hoc'  recharge 
ditches.  The  finite  element  optimization  model  in- 
cludes both  the  natural  and  the  artificial  constraints 
and  provides  several  optimal  withdrawal  strategies 
for  the  dewatering  system  design  concerning  the 
distribution  of  the  abstraction  wells  and  the  corre- 
sponding pumping  rates.  Physical  and  economical 
objective  functions  were  explored  and  the  related 
solutions  are  discussed.  (Author's  abstract) 
W 8 8-07444 


YACYRETA  BI-NATIONAL  HYDROELECTRIC 
DEVELOPMENT, 

Entidat  Binacional  Yacyreta;  E.  Madero  942  -  1106 
Buenos  Aires,  Argentina. 

R.  Cappucci,  F.  L.  Bojanovich,  and  E.  G.  Aisiks. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  21-25,  April  1988.  7 
fig,  2  tab. 

Descriptors:  'Powerplants,  'Electric  powerplants, 
•Dam  construction,  'Hydroelectric  power,  'Dam 
design,  'Design  standards,  'Yacyreta,  'Dams, 
'Argentina,  'Paraguay,  Civil  engineering,  Devel- 
oping countries,  Hydrology,  Water  resources  de- 
velopment, Construction. 

The  Yacyreta  hydroelectric  project  is  one  of  the 
world's  largest  hydroelectric  developments  under 
construction.  It  is  on  the  Parana  river,  between 
Argentina  and  Paraguay,  and  will  have  a  69.6  km- 
long  dam,  a  2700  MW  powerplant,  a  navigation 


lock,  fish-passage  facilities  and  irrigation  outlets  on 
both  river  banks.  Yacyreta  dam  will  probably  be 
the  longest  dam  in  the  world  when  completed  in 
1992.  The  project  represents  a  major  step  in  the 
development  of  the  substantial  hydroelectric  re- 
sources of  Argentina  and  Paraguay.  After  several 
delays  and  a  slow  start,  it  appears  that  the  Yacyr- 
eta project  is  heading  steadily  towards  its  sched- 
uled completion  date  in  1996.  (Alexander-PTT) 
W88-07454 


HYDROPOWER  DEVELOPMENT  ON  THE 
HUALLAGA  RIVER  IN  PERU, 

Shawinigan     Engineering     Co.     Ltd.,     Montreal 

(Quebec).  Hydro-Electric  Div. 

J.  R.  Linard. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  4,  p  28-32,  April  1988.  6 

fig,  1  tab. 

Descriptors:  'Dam  construction,  'Hydroelectric 
power,  'Dam  design,  'Dams,  'Chaglla,  'Peru, 
Civil  engineering,  Developing  countries,  Hydrolo- 
gy, Water  resources  development,  Design  stand- 
ards, Construction,  Reservoir  silting. 

The  only  major  hydroelectric  development 
planned  for  Peru  for  the  remainder  of  this  century 
is  the  420  MW  Chaglla  project  on  the  Huallaga 
River  in  the  Central  Andes.  The  key  features  of 
the  project,  as  well  as  a  possible  complementary 
scheme  that  would  increase  the  installed  capacity 
in  the  region  to  more  than  1300  MW  in  a  four- 
stage  development,  are  described.  Despite  possible 
reservoir  sedimentation  problems  resulting  from 
the  limited  storage  available  at  the  dam  site,  the 
Chaglla  hydroelectric  scheme,  with  420  MW  in- 
stalled capacity  and  annual  energy  production  of 
2840  GWh,  has  been  found  to  be  technically  and 
economically  feasible.  By  developing  the  hydro- 
electric resources  of  the  project  area  further,  an 
additional  capacity  of  900  MW,  producing  some 
6000  GWh  annually,  could  be  installed  in  stages  to 
meet  growth  in  demand.  (Alexander-PTT) 
W88-07455 


HYDRO  IN  BRAZIL:  RESOLVING  ENVIRON- 
MENTAL CONFLICTS, 

Eletrosul,    PO    Box    D-17,    88048    Florianopolis, 

Santa  Catarina,  Brazil. 

For  primary  bibliographic  entry  see  Field  8C. 
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DESIGN  AND  OPERATION  OF  THE  COLBUN 
SPILLWAY  AND  LOW-LEVEL  OUTLET, 

Empresa   Nacional   de   Electricidad    SA,    Casilla 
1392,  Santiago,  Chile. 
L.  Alvardo,  A.  Mery,  and  N.  L.  S.  Pinto. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  38-42,  April  1988.  8 
fig,  2  tab,  3  ref. 

Descriptors:  'Dam  construction,  'Hydroelectric 
power,  'Design  standards,  'Design  criteria,  'Hy- 
draulic equipment,  'Colbun  spillway,  'Cavitation, 
'Chili,  Civil  engineering,  Developing  countries, 
Water  resources  development,  Aeration. 

The  important  role  of  aeration  devices  in  prevent- 
ing cavitation  erosion  in  hydraulic  structures  with 
high  velocity  flows,  such  as  spillways  and  low- 
level  outlets  is  stressed.  With  reference  to  the 
Colbun  scheme  in  Chile,  how  low-level  outlets  can 
be  designed  safely  and  economically  incorporating 
aeration  devices.  The  steel  lining  of  the  conduits 
can  be  restricted  to  the  gate  compared  with  con- 
ventional design  practice,  where  long  steel-lined 
sections  are  required.  The  excellent  operation  of 
the  spillway  and  of  the  low-level  outlet  at  Colbun 
dam  has  demonstrated  the  effectiveness  of  air  en- 
trainment  to  avoid  cavitation  in  high  velocity 
flows.  The  continual  operation  of  the  low-level 
outlet  over  a  period  of  324  days,  with  velocities 
above  40  m/s  for  290  days,  with  no  damage  what- 
soever, the  effectiveness  of  the  design.  (Alexander- 
PTT) 
W88-07457 
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120  MW  URUGUA-I  SCHEME  INCORPO- 
RATES ARGENTINA'S  FIRST  R.R.C.  DAM, 

Tamrock,  PO  Box  279,  SF-33101  Tampere,  Fin- 
land. 

A.  Gardiner. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  43-44,  April  1988. 

Descriptors:  'Hydroelectric  power,  *Water  re- 
sources development,  *Dam  construction,  'Power- 
plants,  'Electric  powerplants,  *Urugua-i,  'Argen- 
tina, 'Tunnelling,  Developing  countries,  Hydrolo- 
gy, Civil  engineering,  Construction. 

Although  39%  of  Argentina's  electricity  produc- 
tion is  from  hydroelectric  power,  a  vast  amount  of 
the  country's  exploitable  hydro  potential  remains 
to  be  developed.  As  much  as  75%  of  the  country's 
requirements  could  be  met  by  hydropower  by  the 
year  2000.  This  article  focuses  on  the  civil  works, 
now  under  construction,  for  the  medium-scale 
Urugua-i  scheme,  which  will  make  a  valuable  con- 
tribution to  Argentina's  hydro  development  pro- 
gram. To  excavate  this  tunnel,  Tamrock  has  sup- 
plied a  two-boom  jumbo  which  is  mounted  on  a 
Brazilian-made  Terex  hauler.  A  total  of  15  of  these 
22  t  capacity  haulers  are  being  used  together  with 
a  fleet  of  13  Caterpillar  front-end  loaders  for  the 
muck-shifting  operation.  The  main  problem  in  the 
tunnelling  has  been  an  abrasive  and  highly  frac- 
tured microcrystalline  basalt  in  the  upper  half  of 
the  tunnel  section,  which  requires  considerable  re- 
inforcement in  places,  and  also  reduces  the  drill  bit 
life  by  half.  Below  this  layer  the  basalt  is  more 
competent.  On  average  the  jumbo  has  drilled  96 
m/h,  the  total  tunnelling  required  will  be  45,000  m. 
Tunnelling  started  in  May  1987,  and  the  contractor 
has  reported  that  the  construction  plant  has  per- 
formed well,  with  almost  100%  availability  of  the 
jumbo.  A  typical  round  consists  of  75-80  holes  of 
45  mm  diameter,  and  one  89  mm  cut  hole,  all 
drilled  with  Kometa  steels.  Pull  averages  3-3.5  m, 
and  the  whole  round  takes  roughly  4  h  to  drill, 
blast  and  muck.  (Alexander-PTT) 
W88-07458 


COORDINATED  EFFORTS  SOLVE  BACKWA- 
TER PROBLEM, 

Bureau  of  Engineers,  Milwaukee,  Wisconsin. 

For  primary  bibliographic  entry  see  Field   5D. 

W88-07484 


SHORT-TERM  SLIPPING  OF  A  SHALLOW 
EXCAVATION  IN  GAULT  CLAY, 

R.  H.  G.  Parry. 

Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  Pt.  1,  p  337-353,  April  1988.  16 
fig,  4  tab,  7  ref. 

Descriptors:  'Flod  control,  'Clays,  'Channel  re- 
construction, 'Cluverts,  'Slips,  'Slip  zones,  'Exca- 
vation, On-site  investigations,  On-site  tests,  Expan- 
sive clays,  Aeration  zone,  Piles,  Abutments,  Con- 
struction methods,  Pressure  distribution. 

A  geotechnical  investigation  was  conducted  of 
slips  occurring  in  an  excavated  channel  in  stiff 
gault  clay,  with  a  maximum  depth  of  3.2  m  and 
gradient  of  side  slopes  of  1:1.  Investigation  of 
slipped  zones  consisted  of  driving  in  pegs  to  allow 
vertical  and  horizontal  movements  to  be  measured 
and  hand  trenching  into  slips  at  two  sections  to 
locate  the  slip  zone,  to  take  samples  and  to  measure 
field  vane  strengths  within,  above  and  below  the 
slip  zone.  The  soil  in  the  slip  zone  was  made  up  of 
a  matrix  of  very  soft  clay  with  pieces  of  harder 
clay  in  it.  Slipping  occurred  during  excavation  and 
at  interals  over  the  next  four  years,  when  the 
channel  was  reconstructed.  For  reconstruction, 
culverting  and  sheet  piling  were  considered  but 
both  were  ultimately  discarded  because  of  various 
problems.  Instead,  a  wall  scheme  was  adopted. 
Lateral  pressures  on  the  walls  were  calculated  by 
the  designers  on  the  basis  of  earth  pressure  at  rest, 
with  a  coefficient  of  unity.  The  sloping  ground 
surface  behind  the  wall  was  allowed  for  by  assum- 
ing a  uniform  surcharge  equivalent  to  1.0  m  height 
of  soil  above  the  top  of  the  wall.  This  gave  earth 
pressures  33%  higher  than  a  Coulomb  wedge  anal- 
ysis adopting  phi'  =  22  degrees,  c'  =  0.  (Fried- 
mann-PTT) 


W88-07490 


SEEPAGE  UNDERNEATH  BARRAGES  WITH 
DOWNSTREAM  SUBSIDIARY  WEIRS, 

Alexandria  Univ.  (Egypt).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 

W88-07491 


MATHEMATICAL  MODEL  FOR  LEAK  LOCA- 
TION IN  PIPELINES, 

Department    of   Mechanical    Engineering,    Cairo 

University. 

For   primary   bibliographic   entry   see   Field    5G. 
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REDEVELOPMENT  OF  AN  ABANDONED 
SMALL  HYDRO  PROJECT, 

Hendon  Engineering  Assoc,  Inc.,  P.O.  Box  20348, 

Birmingham,  AL  35216. 

R.  S.  Woodruff. 

Journal  of  Energy  Engineering  JFEED9,  Vol.  1 14, 

No.  1,  p  26-41,  April  1988.  8  fig,  append. 

Descriptors:  'Hydroelectric  power,  'Hydroelec- 
tric plants,  'Feasibility  studies,  Licensing,  Long- 
term  planning,  Project  planning,  Construction, 
Electrical  power,  Powerplants.  Diversion, 
Wastewater  treatment. 

There  were  innumerable  small  hydroelectric 
power  plants  constructed  at  the  beginning  of  the 
twentieth  century.  Many  have  since  been  aban- 
doned, with  the  advent  of  large  central-station 
power  plants.  Craggy  Dam  on  the  French  Broad 
River  in  North  Carolina,  built  in  1904,  is  one  of 
these  abandoned  plants.  The  owner  of  the  property 
commissioned  an  engineer  to  evaluate  the  site  for 
possible  redevelopment  for  hydroelectric  power 
purposes.  The  planning,  feasibility,  licensing,  con- 
struction, and  operation,  of  the  plant  and  the  asso- 
ciated problems  that  were  encountered  during 
project  development  are  discussed.  The  power- 
house, with  induction  generators,  exceeds  its  rating 
and  is  connected  by  a  one-half-mile  concrete-pole 
power  line  to  the  owners'  wastewater  treatment 
plant,  where  project  power  is  utilized.  Surplus 
power,  about  one  third  of  the  project's  total 
output,  is  sold  to  the  local  electric  utility.  (Au- 
thor's abstract) 
W88-07505 


SLURRY  TRENCH  OF  BARRAGE  OA-11,  (LA 
TRANCHEE  A  BOUE  LOURDE  DU  BARRAGE 
OA-11), 

Moncton  Univ.  (New  Brunswick).  Ecole  de  Genie. 
J.  Pare. 

Canadian  Journal  of  Civil  Engineering,  Vol.  14, 
No.  6,  p  844-856,  1987.  9  fig,  1  tab,  13  ref. 

Descriptors:  'Dams,  'Dam  construction,  'Cutoffs, 
♦Excavation,  'Backfill,  'Trenches,  Diversion,  Hy- 
droelectric plants,  Earthfill  dams,  Reservoirs, 
Opinaca  Reservoir. 

The  OA-11  dam  is  the  most  important  impounding 
structure  of  the  Opinaca  reservoir  in  Quebec  cre- 
ated by  the  water  diversion  of  the  Eastmain,  Petit 
Opinaca  and  Opinaca  rivers  to  the  La  Grande 
River  to  increase  the  hydroelectric  potential  of  the 
LG-2  power  plant.  With  a  maximum  height  of  32.2 
m  and  a  crest  length  of  3214  m,  this  earthfill  dam 
was  built  on  relatively  pervious  fluvio-glacial  de- 
posits that  made  it  necessary  to  use  two  impervious 
deep  cutoffs  (a  slurry  trench  and  a  cast-in-place 
concrete  panel  wall).  On  the  right  shore,  a  slurry 
trench,  2180  m  long,  1.5  m  wide,  and  varying  in 
depth  from  3  to  22.7  m,  was  built.  The  different 
construction  phases  of  the  slurry  trench  are  de- 
scribed with  emphasis  on  excavation  and  back- 
filling, and  quality  control.  The  slurry  trench  per- 
formance was  assessed  in  terms  of  the  pore  pres- 
sures developed  in  the  foundation  and  at  the  toe 
during  and  after  reservoir  filling.  (Author's  ab- 
stract) 
W88-07509 


THAILAND  DAM  CONTROVERSY, 

For   primary   bibliographic   entry   see   Field   6G. 
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WATER     DISTRIBUTION     SYSTEM     INFRA- 
STRUCTURE   STUDY,   CITY    OF   NORWICH, 

N.Y., 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5F. 
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INVESTIGATION  OF  SLURRY  CUTOFF  WALL 
DESIGN  AND  CONSTRUCTION  METHODS 
FOR  CONTAINING  HAZARDOUS  WASTES, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-07751 


DEBRIS  MANAGEMENT  AT  THE  LOWER 
SUSQUEHANNA  HYDROELECTRIC 

PROJECTS:  STAFF  REPORT, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

J.  D.  Graham,  and  R.  A.  Cairo. 

Publication    No.    95.    Susquehanna    River    Basin 

Commission,     Harrisburg,     Pennsylvania.     April 

1985.  25  p. 

Descriptors:  'Flotsam,  'Debris  management,  'De- 
tritus, 'Debris  control,  'Hydroelectric  plants, 
Water  quality  management,  State  jurisdiction,  Fed- 
eral jurisdiction,  Rivers,  Susquehanna  River. 

Reviewed  and  summarized  is  pertinent  information 
relating  to  the  issue  of  debris  management  at  the 
York  Haven,  Safe  Harbor,  Holtwood,  and 
Conowingo  Hydroelectric  Projects  located  on  the 
Susquehanna  River.  More  specifically,  this  report 
describes  the  debris  problem;  traces  Susquehanna 
River  Basin  Commission  (SRBC)  and  Federal 
Energy  Regulatory  Commission  (FERC)  involve- 
ment in  addressing  the  problem  at  lower  Susque- 
hanna River  hydro  sites;  cites  the  legal  authority 
available  to  deal  with  the  problem;  and  examines 
the  efforts  made  by  similarly  situated  dam  opera- 
tors to  deal  with  the  problem.  Specific,  recom- 
mended programs  to  be  planned  and  implemented 
by  the  Commission  in  coordination  with  appropri- 
ate representatives  of  Federal,  State  and  private 
interests  in  the  basin  including:  (1)  to  significantly 
expand  existing  efforts  to  remove  floating  debris 
from  the  river  and  its  tributaries  at  sites  where 
such  material  becomes  trapped  or  can  be  readily 
collected,  and  (2)  to  initiate  actions  designed  to 
reduce  the  amount  of  floatable  debris  that  enters 
the  river  and  its  tributaries.  (Lantz-PTT) 
W88-07843 


APPROPRIATE  TECHNOLOGY  FOR  WATER 
RESOURCES  DEVELOPMENT, 

Agence   Financiere   de   Bassin    Seine-Normandie, 

Paris  (France). 

For  primary  bibliographic  entry  see  Field  4B. 
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RESERVOIR  TRAP  EFFICIENCY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Hydrograph  Lab. 

H.  G.  Heinemann. 

IN:  Erosion  and  Sediment  Yield:  Some  Methods  of 

Measurement  and  Modelling.  Geo  Books,  Regency 

House,  Norwich  (England).  1984.  p  201-218,  7  fig, 

26  ref. 

Descriptors:  'Reservoir  silting,  'Sedimentation, 
♦Sediment  transport,  'Trap  efficiency,  'Reser- 
voirs, 'Sediment  yield,  'Sediment  discharge,  Sedi- 
ment erosion,  Storm  runoff,  Lake  sediments,  Over- 
falls, Sediment  distribution,  Agricultural  runoff, 
Reservoir  operation,  Reservoir  design,  Mathemati- 
cal models,  Design  criteria. 

The  processes  occurring  in  agricultural  reservoirs 
during  an  inflow  event  are  described  using  flow 
diagrams,  and  the  various  parameters  that  influ- 
ence sediment  trap  efficiency  are  discussed.  The 
mechanics  of  reservoir  silting  are  reviewed.  The 
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determination  of  reservoir-sediment  trap  efficiency 
of  existing  reservoirs  requires  an  accurate  measure- 
ment of  all  sediment  transported  into  the  reservoir 
as  well  as  the  sediment  discharged  through  the 
spillways.  When  methods  for  estimating  reservoir- 
sediment  trap  efficiency  were  first  proposed,  they 
were  based  primarily  on  empirical  relationships.  A 
literature  review  of  the  evolution  of  the  current 
state  of  the  art  for  estimating  reservoir-sediment 
trap  efficiency  is  given.  The  estimated  volume  of 
sediment  that  will  be  trapped  in  a  reservoir  is  one 
of  the  two  components  determining  the  design 
capacity  of  the  reservoir.  More  quantitative  re- 
search is  needed  on  the  sedimentation  process  and 
on  the  prediction  and  control  of  reservoir  silting. 
More  information  is  also  needed  on  sedimentation 
processes  in  small  reservoirs  between  runoff 
events.  Flocculation  and  aggregation  should  be 
examined  with  regard  to  trap  efficiency  and  pre- 
dicting its  effect  in  proposed  reservoirs.  (See  also 
W88-07895)  (Geiger-PTT) 
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WEAKLY  NONLINEAR  NON-SYMMETRIC 
GRAVITY  WAVES  ON  WATER  OF  FINITE 
DEPTH, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Ap- 
plied Mathematics. 
J.  A.  Zufiria. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  80,  p 
371-385,  July  1987.  7  fig,  34  ref.  Office  of  Naval 
Research  N00014-79-C-0412  and  NR062-639. 

Descriptors:  'Waves,  'Gravity  waves,  'Water 
depth,  'Hamiltonian  models,  'Mathematical 
models,  'Non-symmetric  waves,  Mathematical 
equations,  Mathematical  studies. 

A  weakly  nonlinear  Hamiltonian  model  for  two- 
dimensional  irrotational  waves  on  water  of  finite 
depth  is  developed.  The  truncated  model  is  used  to 
study  families  of  periodic  traveling  waves  of  per- 
manent form.  It  is  shown  that  non-symmetric  peri- 
odic waves  exist,  which  appear  via  spontaneous 
symmetry-breaking  bifurcations  from  symmetric 
waves.  (See  also  W88-06816)  (Author's  abstract) 
W88-06815 


NON-SYMMETRIC  GRAVITY  WAVES  ON 
WATER  OF  INFINITE  DEPTH, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Ap- 
plied Mathematics. 
J.  A.  Zufiria. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  181,  p 
17-39,  August  1987.  8  fig,  6  tab,  30  ref.  Office  of 
Naval  Research  Grants  N00014-79-C-0412  and 
NR062-639.  National  Science  Foundation  Grant 
OCE-8415988. 

Descriptors:  'Waves,  'Gravity  waves,  'Water 
depth,  'Hamiltonian  models,  'Mathematical 
models,  'Non-symmetric  waves,  'Mathematical 
equations,  Mathematical  studies. 

Two  different  numerical  methods  are  used  to  dem- 
onstrate the  existence  of  and  calculate  non-sym- 
metric gravity  waves  on  deep  water.  It  is  found 
that  they  appear  via  spontaneous  symmetry-break- 
ing bifurcations  from  symmetric  waves.  The  struc- 
ture of  the  bifurcation  tree  is  the  same  as  the  one 
found  by  Zufiria  for  waves  on  water  of  finite  depth 
using  a  weakly  nonlinear  Hamiltonian  model.  One 
of  the  methods  is  based  on  the  quadratic  relations 
between  the  Stokes  coefficients  discovered  by 
Longuet-Higgins  in  1978.  The  other  method  is  a 
new  one  based  on  the  Hamiltonian  structure  of  the 
water-wave  problem.  (See  also  W88-06815)  (Au- 
thor's abstract) 
W88-06816 


EXPERIMENTAL  AND  THEORETICAL  IN- 
VESTIGATION OF  NONLINEAR  SLOSHING 
WAVES  IN  A  RECTANGULAR  CHANNEL, 

Tel-Aviv  Univ.  (Israel).  Faculty  of  Engineering. 
E.  Kit,  L.  Shemer,  and  T.  Miloh. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  181,  p 
265-291,  August  1987.  15  fig,  25  ref. 


Descriptors:  'Waves,  'Sloshing  waves,  'Mathe- 
matical models,  'Water  tanks,  'Mathematical  stud- 
ies, 'Experimental  data,  Hysteresis,  Mathematical 
equations,  Artificial  waves. 

Experimental  and  theoretical  studies  of  sloshing 
waves  in  a  rectangular  channel  in  the  vicinity  of 
the  second  cutoff  frequency  are  presented.  The 
experiments  were  performed  in  a  wave  tank  which 
is  1.2  m  wide,  18  m  long  and  0.9  m  deep.  Sloshing 
waves  were  generated  by  a  computer-controlled 
segmented  wavemaker  consisting  of  four  independ- 
ent modules.  A  sharp  transition  between  two  wave 
patterns,  which  exhibited  hysteresis-type  behavior, 
was  observed.  At  lower  forcing  frequencies  a 
steady  wave  regime  was  obtained,  while  at  higher 
frequencies  modulation  on  a  long  timescale  ap- 
peared. At  stronger  forcing,  solutions  were  gener- 
ated periodically  at  the  wavemaker  and  then  prop- 
agated away  with  a  seemingly  constant  velocity. 
Experimental  results  are  compared  with  numerical 
solutions  of  the  appropriate  nonlinear  Schrodinger 
equation,  a  derivation  of  which  is  also  presented. 
The  importance  of  dissipation  on  the  physical 
processes  of  wave  evolution  is  discussed,  and  a 
simple  dissipative  model  is  suggested  and  incorpo- 
rated in  the  governing  equations.  (Author's  ab- 
stract) 
W88-06817 


CHANGE  OF  AMPLITUDE  OF  INTERACTING 
SOLITARY  WAVES, 

Dept.  of  Mathematics,  Univ.  of  Edinburgh,  Edin- 
burgh EH9  3JZ,  UK. 
J.  G.  B.  Byatt-Smith. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  182,  p 
485-497,  September  1987.  1  fig,  21  ref. 

Descriptors:  'Waves,  'Wave  height,  'Solitary 
waves,  'Mathematical  models,  'Mathematical 
studies,  'Mathematical  equations,  Euler  equations. 

In  this  paper  the  solitary-wave  solutions  of  the 
Euler  equations  of  motion  are  treated  as  a  pertur- 
bation of  the  KdV  equation.  It  is  shown  analytical- 
ly, that  the  amplitudes  of  two  solitary  waves  are 
altered  after  interaction.  This  change  in  amplitude 
is  calculated,  showing  that  the  smaller  wave  de- 
creases in  amplitude  and  the  larger  wave  increases 
in  amplitude.  (Author's  abstract) 
W88-06818 


MATHEMATICAL  ASPECTS  OF  TRAPPING 
MODES  IN  THE  THEORY  OF  SURFACE 
WAVES, 

Dept.  of  Mathematics,  Univ.  of  Manchester,  Man- 
chester Ml 3  9PL,  UK. 
F.  Ursell. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  183,  p 
421-437,  October  1987.  13  ref. 

Descriptors:  'Waves,  Canals,  'Mathematical 
models,  'Trapping  modes,  'Mathematical  equa- 
tions, 'Hydrodynamics,  Stokes  law,  Mode  of 
action,  Open  channels. 

A  horizontal  canal  of  infinite  length  and  of  con- 
stant width  and  depth  contains  inviscid  fluid  under 
gravity.  The  fluid  is  bounded  internally  by  a  sub- 
merged horizontal  cylinder  which  extends  right 
across  the  canal  and  has  its  generators  normal  to 
the  sidewalls.  Suppose  that  the  fluid  is  set  in 
motion  by  a  surface  pressure  varying  across  the 
canal,  then  some  of  the  energy  is  radiated  to  infini- 
ty while  some  of  the  energy  is  trapped  in  charac- 
teristic modes  (bound  states)  near  the  cylinder.  The 
existence  of  trapping  modes  in  special  cases  was 
shown  by  Stokes  and  later  by  Ursell  (1951);  a 
general  treatment,  given  by  Jones,  is  based  on  the 
theory  of  elliptic  partial  differential  equations  in 
unbounded  domains.  In  the  present  paper  a  much 
simpler  treatment  is  given  which  uses  only  the 
theory  of  bounded  symmetric  linear  operators  to- 
gether with  Kelvin's  minimum-energy  theorem  of 
classical  hydrodynamics.  (Author's  abstract) 
W88-06819 


TIDAL  RECTIFICATION  IN  LATERAL  VIS- 
COUS BOUNDARY  LAYERS  OF  A  SEMI-EN- 
CLOSED BASIN, 


Centre  for  Mathematics  and  Computer  Science, 
P.O.  Box  4079,  1009  AB  Amsterdam,  The  Nether- 
lands. 
For  primary  bibliographic  entry  see  Field  2L. 

W88-06820 


ENERGY  LOSSES  AND  FLOATING  BREAK- 
WATER RESPONSE, 

Dept.  of  Hydrology  and  Environmental  Engineer- 
ing, Univ.  of  Pavia,  27100  Pavia,  Italy. 
M.  Fugazza,  and  L.  Natale. 

Journal  of  Waterway,  Port,  Coastal,  and  Ocean 
Engineering  JWPED5,  Vol.  114,  No.  2,  p  191-205, 
March  1988.  13  fig,  20  ref,  1  append. 

Descriptors:  'Floating  breakwaters,  'Energy  loss, 
'Hydrodynamics,  'Breakwaters,  'Mathematical 
models,  'Mathematical  analysis,  'Caissons,  'Wave 
Height,  Wave  refraction,  Floating. 

Very  often  the  linear  models  of  floating  caisson 
breakwaters  simulate  the  complete  hydrodynamic 
phenomenon  by  dividing  it  into  elementary  prob- 
lems, such  as  wave  diffraction  around  a  fixed  sur- 
face body,  motion  of  the  moored  structure  caused 
by  the  wave,  and  change  of  the  wave  field  due  to 
waves  generated  by  the  breakwater.  The  authors 
show  that  in  the  particular  case  of  floating  break- 
waters, the  superposition,  which  uncouples  the 
wave  diffraction  and  the  body  movement,  neglects 
important  effects  of  coupled  phenomena  and  intro- 
duces errors  into  the  simulation.  The  present  paper 
suggest  some  corrections,  which,  can  account  for 
the  nonlinearity  of  the  coupled  phenomenon.  Fur- 
thermore, laboratory  tests  check  the  validity  of  the 
theoretical  solutions  of  the  elementary  problems, 
the  result  obtained  by  working  out  these  solutions, 
and  the  effectiveness  of  the  proposed  coefficients 
of  added  mass,  calculated  on  the  usual  assumption 
of  potential  flow,  underestimate  experimental 
values.  Moreover,  the  experimental  results  present- 
ed by  other  authors  are  explained  with  the  pro- 
posed mathematical  model.  (Author's  abstract) 
W88-06852 


RESTORING  THE  SINUOSITY  OF  ARTIFI- 
CIALLY STRAIGHTENED  STREAM  CHAN- 
NELS, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-06962 


SELECTING    OPTIMAL    PIPE    SIZES    FOR 
WATER  DISTRIBUTION  SYSTEMS, 

Systems  Planning  Div.  of  the  Austin,  Texas,  Water 

and  Wastewater  Utility. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-07035 


BOAT  TRAFFIC,  SEDIMENT  RESUSPENSION 
AND  TURBIDITY  IN  A  BROADLAND  RIVER, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07207 


STEADY  UNIFORM  FLOW  IN  PRISMATIC 
CHANNELS  WITH  FLOOD  PLAINS, 

Department  of  Civil  Engineering,  Swiss  Federal 
Institute  of  Technology,  Zuerich,  Switzerland. 
T.  Dracos,  and  P.  Hardegger. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 
No.  2,  p  169-185,  1987.  7  fig,  4  tab,  18  ref. 

Descriptors:  'Floods,  'Stage-discharge  relations, 
'Flow  characteristics,  'Steady  flow,  'Uniform 
flow,  'Flood  plains,  'Flow  channels,  'Mathemati- 
cal models,  Flooding,  Overland  flow,  Stage-dis- 
charge relations,  Flow  discharge,  Hydraulic 
roughness,  Roughness  coefficient,  Hydraulic 
radius. 

During  larger  floods  the  water  rises  above  bank- 
full  stage  in  the  main  channel  of  many  rivers  and 
overland  flow  occurs  over  the  flood  plains.  Most 
of  the  methods  used  for  the  computation  of  uni- 
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form  flow  in  channels  with  flood  plains  are  based 
on  a  separate  determination  of  the  flow  in  the  main 
channel  and  the  flood  plains.  A  single-channel 
method  is  proposed  which  allows  the  direct  deter- 
mination for  the  stage-discharge  relation  in  a  chan- 
nel with  a  flood  plain.  The  method  presented  for 
the  computation  of  the  depth-discharge  relation  in 
compound  channels  is  based  on  experimental  re- 
sults published  by  other  investigators.  For  channels 
with  roughness  of  the  flood  plains  different  from 
the  roughness  of  the  main  channel  an  effective 
roughness  coefficient  must  first  be  computed  by 
using  the  Einstein-Horton  formula.  The  approach 
is  empirical  and  gives  satisfactory  results.  The  re- 
sults observed  when  using  the  data  of  experimental 
work  conducted  at  the  University  of  Illinois,  that 
when  the  flow  depth  over  the  flood  plains  exceed- 
ed a  distinct  value  the  best  results  were  obtained 
by  treating  the  compound  channel  as  a  single  chan- 
nel with  constant  roughness  coefficient,  are  in 
good  agreement  with  the  results  of  the  present 
work.  An  analysis  of  the  flow  in  natural  rivers 
with  flood  plains  also  showed  that  the  influence  of 
the  flood  plains  becomes  negligible  when  the  flow 
depth  over  the  flood  plain  exceeds  a  given  limit; 
this  is  only  a  crude  test  of  the  proposed  method  but 
still  gives  the  right  order  of  magnitude  for  a  given 
flow  depth  as  computed  from  a  given  ratio  of  the 
hydraulic  radius  to  flow  depth.  (Shidler-PTT) 
W88-07245 


PERTURBATION       SOLUTION       OF       THE 
FLOOD-ROUTING  PROBLEM, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07246 


GRADUALLY-VARIED     FLOWS     IN     OPEN- 
CHANNEL  NETWORKS, 

Stoner  Associates,  Carlisle,  PA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07249 


EXPERIMENTAL    VERIFICATION    OF    THE 
DRESSLER  CURVED-FLOW  EQUATIONS, 

George    Washington    Univ.,    Washington,    DC. 

International  Water  Resources  Inst. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07250 


DESIGN  OF  STABLE  ALLUVIAL  CHANNELS, 

Hydraulics     and     Coastal     Engineering     Group, 

Kuwait  Institute  for  Scientific  Research,  P.  O.  Box 

24885,  Safat,  Kuwait. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-07252 


NONLINEAR  SOLUTION  OF  AGGRADATION 
AND  DEGRADATION  IN  CHANNELS, 

Detroit  Water  and  Sewerage  Dept.,  MI. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-07253 


HYDRAULIC  JUMP  IN  TRIANGULAR  CHAN- 
NEL, 

Ecole  Polytechnique  Federate  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
W.  H.  Hager,  and  R.  Wanoschek. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 
No.  5,  p  549-564,  1987.  12  fig,  16  ref. 

Descriptors:  'Hydraulic  jump,  'Energy  dissipa- 
tion, 'Overflow  channels,  'Spillways,  'Stilling 
basins,  'Channel  morphology,  Mathematical 
models,  Hydraulic  models,  Water  surface  profiles, 
Flow  characteristics,  Velocity  distribution,  Tail- 
water. 

Usually,  the  main  element  of  a  hydraulic  jump 
stilling  basin  is  a  rectangular  channel  with  a  pro- 
tected bottom;  the  question  arises  whether  the 
basic  element,  the  rectangular  channel,  could  not 
be  modified  into  another  structural  shape  by  which 
the  energy  dissipation  is  significantly  increased. 
Hydraulic  jump  in  triangular  channels  was  ana- 
lyzed and  the  results  confirmed  using  model  obser- 


vations. Length  characteristics,  surface  profiles, 
and  typical  velocity  distributions  are  discussed. 
These  results  compare  with  the  hydraulic  jump  in 
rectangular  channels  as  follows:  (1)  The  sequent 
depth  ratio  (and  therefore  the  tailwater  depth)  in 
the  triangular  channel  is  significantly  lower  than  in 
the  corresponding  rectangular  channel.  (2)  As  a 
consequence,  the  relative  energy  dissipation  of  the 
jump  in  the  triangular  channel  is  much  higher 
(typically,  30%)  than  in  the  rectangular  channel. 
(3)  The  jump  in  the  triangular  channel  is  almost 
two  times  shorter  than  in  the  rectangular.  (4)  How- 
ever, the  volume  of  the  jump  is  about  30%  higher 
in  the  triangular  channel.  (5)  The  surface  width  at 
the  end  of  the  jump  is  larger  in  the  triangular  than 
in  the  rectangular  channel;  therefore,  lateral  space 
limitations  may  become  important.  (6)  The  sensi- 
tivity of  the  hydraulic  jump  to  slight  discharge 
variations  is  lower  in  the  triangular  channel;  as  a 
consequence,  the  sensitivity  to  slight  tailwater  vari- 
ations is  higher.  (Shidler-PTT) 
W88-07254 


OVERVIEW  OF  LANDFILL  BOTTOM  LINER 
HYDRAULICS, 

Department  of  Civil  Engineering,   University  of 

Patra,  Patra,  Greece. 

For  primary  bibliographic  entry  see  Field  5E. 
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ANALYSIS  OF  THE  DESIGN  STORM  TIME- 
INTENSITY  PATTERN  FOR  MEDIUM  AND 
SMALL  WATERSHEDS, 

Hydrological  General  Station  of  Guangdong  Prov- 
ince, Canton  (P.R.  of  China). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-07407 


DETERMINATION     OF     DESIGN     FLOODS 
USING  STORM  DATA, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-07408 


COMPUTATION  OF  SUPERCRITICAL  FREE- 
SURFACE  FLOWS, 

Instituto  Costarricense  de  Electricidad,  San  Jose. 
O.  F.  Jimemez,  and  M.  H.  Chaudhry. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  4,  p  377-395,  April  1988.  13  fig,  38  ref. 

Descriptors:  'Channel  flow,  'Rapid  flow,  'Shal- 
low water  equations,  'Supercritical  flow,  'Hy- 
draulic models,  'Mathematical  analysis,  'Simula- 
tion analysis,  Boundary  conditions,  Hydrostatic 
pressure,  Finite  difference  methods. 

Computational  methods  for  the  solution  of  two- 
dimensional  shallow-water  equations  in  steady,  su- 
percritical flow  are  presented.  The  limitations  of 
these  equations  and  criteria  regarding  their  appli- 
cability to  the  solution  of  supercritical  flows  are 
discussed.  Two  explicit,  shock-capturing,  finite-dif- 
ference schemes,  Lax  and  MacCormack,  were  in- 
vestigated. The  boundary  conditions  along  walls 
require  careful  attention  for  a  successful  implemen- 
tation of  these  schemes.  Comparison  of  the  numeri- 
cal and  analytical  solutions  indicate  that,  with 
proper  treatment  of  the  boundaries,  very  good 
agreement  can  be  obtained.  Comparison  of  numeri- 
cal and  experimental  results  showed  that  the  as- 
sumption of  hydrostatic  pressure  distribution  im- 
poses restrictions  on  the  utility  of  the  shallow- 
water  equations  to  represent  the  steady,  supercriti- 
cal flow.  However,  it  appears  that  the  basic  fea- 
tures of  many  practical  problems  may  be  simulated 
using  these  procedures.  (Author's  abstract) 
W88-07430 


GRAVITY-AFFECTED     POTENTIAL     FLOWS 
PAST  SPILLWAY  FLIP  BUCKETS, 

Iowa  Univ.,  Iowa  City.   Inst,  of  Hydraulic  Re- 
search. 

L.  Shuguang,  and  L.  Zhengxiang. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
1 14,  No.  4,  p  409-427,  April  1988.  5  fig,  1  tab,  8  ref. 
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Descriptors:  'Dam  design,  'Potential  flow,  'Spill- 
ways, 'Flip  buckets,  'Hydraulics,  'Hydrodyna- 
mics, 'Gravity  flow,  Mathematical  analysis. 

Previous  analytic  studies  on  potential  flows  past 
spillway  flip  buckets  have  almost  always  been 
done  based  on  the  essential  assumption  that  gravity 
effects  on  the  bucket  flows  can  be  neglected.  This 
limits  their  applications  only  to  flows  with  very 
large  Froude  numbers  past  very  high  dams.  The 
Riemann-Hilbert  mixed-boundary  value  problem 
technique  was  used  to  solve  the  gravity-affected 
potential  flows  through  curvilinear  and  straight 
segmental  flip  buckets.  Pressure  distributions  along 
the  flip  buckets  and  exit  angles  of  the  deflecting  jet 
were  computed  by  solving  the  resulting  integral 
equations.  Experimental  data  on  pressure  distribu- 
tions along  the  bucket  were  compared  with  this 
theoretical  analysis;  it  is  shown  that  the  agreement 
is  satisfactory.  This  is  a  great  improvement  over 
the  previous  solutions  in  the  absence  of  gravity. 
(Author's  abstract) 
W88-07432 


DIVISION  OF  FLOW  IN  SHORT  OPEN  CHAN- 
NEL BRANCHES, 

Concordia  Univ.,   Sir  George  Williams  Campus, 

Montreal  (Quebec).  Dept.  of  Civil  Engineering. 

A.  S.  Ramamurthy,  and  M.  G.  Satish. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  4,  p  428-438,  April  1988.  5  fig,  1  tab,  17 

ref. 

Descriptors:  'Channel  flow,  'Hydraulic  models, 
'Mathematical  analysis,  Froude  number,  Model 
studies. 

A  theoretical  model  for  division  of  flow  in  a  short 
branch  channel  set  at  right  angles  to  a  main  chan- 
nel was  developed  for  various  width  ratios  of  the 
branch  channel  to  the  main  channel.  The  model 
uses  the  principles  of  momentum,  energy,  and  con- 
tinuity and  is  based  on  the  existence  of  free  flow 
conditions  in  the  branch  channel.  The  analysis 
makes  use  of  the  similarity  of  flow  configuration 
between  the  division  of  flow  in  a  branch  channel 
and  in  a  two-dimensional  lateral  conduit  outlet 
fitted  with  a  barrier.  This  similarity  of  flow  was 
used  to  estimate  the  contraction  coefficient  of  the 
converging  jet  entering  the  branch  channel.  The 
ratio  of  the  branch  channel  flow  to  the  main  chan- 
nel flow  is  related  to  the  Froude  number  in  the 
main  channel  section  downstream  of  the  junction. 
Data  from  experimental  studies,  and  from  earlier 
investigations  are  presented  to  validate  the  theoret- 
ical model.  (Author's  Abstract) 
W88-07433 


STRUCTURAL  BEHAVIOUR  OF  CLOSELY 
PACKED  EGG-SHAPED  SEWER  LININGS 
DURING  INSTALLATION  AND  UNDER  VARI- 
OUS RESTRAINT  CONDITIONS, 

WRC  Engineering,  Swindon  (England). 
S.  Arnaout,  M.  N.  Pavlovic,  and  J.  W.  Dougill. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  85,  No.  2,  p  49-65,  March  1988.  11 
fig,  3  tab,  3  ref. 

Descriptors:  'Sewer  systems,  'Design  criteria, 
'Design  standards,  'Sewer  linings,  'Grouting, 
'Pipe  lining,  Maintenance. 

A  parametric  study  was  conducted  of  the  structur- 
al response  of  closely  packed  egg-shaped  sewer 
linings,  including  the  effect  of  various  restraint 
conditions  which  simulate  different  temporary  sup- 
port systems  used  by  contractors  during  installa- 
tion. Based  on  the  allowable  stress  and  deflexion 
criteria  specified  in  the  WRc  sewerage  rehabilita- 
tion manual,  a  comprehensive  set  of  design  curves 
are  presented,  covering  the  practical  range  of  geo- 
metric, material  and  loading  parameters.  A  com- 
parison between  the  various  types  of  restraint  leads 
to  enhancement  factors  for  the  permissible  grout- 
ing pressure  or,  alternatively,  to  reduction  factors 
in  terms  of  the  lining  thickness  which  could  be 
used  in  designing  lining  systems.  (Author's  ab- 
stract) 
W88-07476 
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SIMULATIONS  OF  THE  WAVES  IN  LAKE 
BOTNEN  CREATED  BY  THE  RISSA  LAND- 
SLIDE, 

University  of  Strathclyde,  Glasgow  (Scotland). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07478 


RUNOFF  COLLECTOR  AND  FLUME  FOR  USE 
ON  BARE  FALLOW  PLOTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-07694 


flood     alleviation     scheme     for     8C.  Hydraulic  Machinery 

LOWER  RIVER  MOLE, 

W.  E.  Foster,  and  W.  B.  Harris. 
Proceedings  of  the  Institution  of  Civil  Engineers 
PCIEAT,  Vol.  84,  Pt.  1,  p  235-263,  April  1988.  17 
fig,  1  tab,  16  ref,  append. 


Descriptors:  *Flood  control,  'Flood  channels, 
•England,  'Bank  protection,  'Bank  stabilization, 
Sluices,  Structural  engineering,  Watershed  man- 
agement. 

Severe  rain  storms  in  September  1968  probably  the 
worst  experienced  in  Southeast  England  in  the 
20th  Century  up  to  that  time,  resulted  in  flood 
water  from  the  River  Mole  damaging  10,000  prop- 
erties in  Esher  and  East  Molesey.  It  was  decided 
that  the  channel  should  be  modified  to  convey  a 
similar  flood  with  safety.  The  design  and  execution 
of  the  19  million-English  pound  flood  alleviation 
works  1975-89  is  described.  The  evolution  of  the 
scheme  was  specifically  required  to  minimize 
impact  on  property  and  environment.  The  extent 
of  bed  and  bank  revetment  required  for  the  new  6 
km-long  flood  channel  was  determined  after  exam- 
ining the  relationship  between  flood  return  periods, 
unit  tractive  forces  and  shear  resistance  of  the  soil 
and  then  assessing  capital  and  maintenance  costs  of 
various  types  of  revetment.  New  control  sluices 
were  constructed  and  the  solution  of  a  problem  of 
nappe  oscillation  at  the  radial  gate  is  described. 
Reference  is  made  to  the  complete  underpinning  of 
a  much  used  150-year-old  railway  viaduct,  fluming 
and  reconstruction  of  other  bridges  and  the  use  of 
steel  piling  in  various  forms  The  universal  piling 
retained  after  submersion  for  50  yr.  was  examined. 
Extensive  use  was  made  of  ground  anchorages; 
their  installation  and  testing  are  described.  Special 
regard  was  given  to  landscapinp.  (Freidmann- 
PTT) 
W88-07489 


SECONDARY     CURRENTS     IN     STRAIGHT 
WIDE  CHANNELS, 

Democritus  University  of  Thrace,  67100  Xanthi, 

Greece. 

For  primary  bibliographic  entry  see  Field  2E. 
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WAVE  ATTENUATION  BY  RUBBLE-LINED 
CHANNEL  WALLS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

C.  T.  Bishop. 

Canadian  Journal  of  Civil  Engineering,  Vol.  14, 
No.   6,   p   828-836,    1987.    13   fig,    1    tab,    16  ref. 

Descriptors:  'Coastal  engineering,  'Model  studies, 
'Harbors,  'Waves,  'Wave  action,  'Channel  flow, 
Wave  attenuation,  Hydrologic  models,  Coastal 
waters,   Gravel,   Canal   linings,   Walled   channels. 

An  existing  analytical  model  to  predict  wave  at- 
tenuation in  a  straight  vertically  walled  channel 
with  one  or  both  walls  lined  with  rubble  is  tested 
and  modified.  Placing  rubble  at  side  slopes  of  1.5 
or  2  to  1  along  vertical  entrance  channel  walls  is  a 
technique  used  more  and  more  to  correct  wave 
agitation  problems  in  harbors.  Tests  were  conduct- 
ed in  a  laboratory  flume  with  monochromatic 
waves  and  four  different  sizes  of  stone  from  7.7 
mm  gravel  to  90  mm  gabion  stone.  The  attenuation 
coefficient  is  found  to  vary  with  the  ration  of 
water  depth  to  period  squared,  d/gT  squared,  with 
the  relative  channel  width,  w/d,  and  with  the  side 
slope  of  the  rubble,  m.  Preliminary  design  curves 
are  provided  which  allow  a  desk  assessment  of  this 
technique  to  be  made  for  a  given  harbor.  The  scale 
effects  on  wave  attenuation  due  to  stone  size  or 
shape  appear  to  be  negligible.  Reynolds  number 
scale  effects  are  also  shown  to  be  unimportant  over 
the  range  tested.  (Author's  abstract) 
W88-07508 


STATE  SPACE  APPROACH  TO  THE  BEHAV- 
IOUR OF  SEWER  SYSTEMS, 

Sewer  Department  of  Public  Works,  The  City  of 

Barcelona,  Spain. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-07247 


YACYRETA  BI-NATIONAL  HYDROELECTRIC 
DEVELOPMENT, 

Entidat  Binacional  Yacyreta;  E.  Madero  942  -  1 106 

Buenos  Aires,  Argentina. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07454 


HYDROPOWER    DEVELOPMENT    ON    THE 
HUALLAGA  RIVER  IN  PERU, 

Shawinigan     Engineering     Co.     Ltd.,     Montreal 

(Quebec).  Hydro-Electric  Div. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07455 


HYDRO  IN  BRAZIL:  RESOLVING  ENVIRON- 
MENTAL CONFLICTS, 

Eletrosul,  PO  Box  D-17,  88048  Florianopolis, 
Santa  Catarina,  Brazil. 

G.  V.  Canali,  H.  R.  Munoz,  and  M.  A.  Schwab. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  34-36,  April  1988.  2 
tab,  ref. 

Descriptors:  'Dam  construction,  'Hydroelectric 
power,  'Dam  design,  'Economic  aspects,  'Brazil, 
'Uruguay,  Civil  engineering,  Developing  coun- 
tries, Water  resources  development,  Hydrology, 
Construction. 

An  attempt  by  the  Brazilian  Power  Authority, 
Eletrosul,  to  incorporate  environmental  aspects,  as 
decision  variables,  at  an  early  stage  of  planning  of 
the  Uruguay  river  basin  development  on  the 
border  of  Santa  Catarina  and  Rio  grande  do  Sul  is 
described.  The  case  study  demonstrates  clearly  the 
need  for  the  socio-political  feasibility  of  a  scheme 
to  be  taken  into  account,  as  well  as  technical  and 
economic  aspects,  and  also  for  the  public  to  be 
kept  well  informed  during  the  planning  process. 
Many  valuable  lessons  have  been  learned  from  the 
problems  which  arose  with  the  Uruguay  river 
project,  and  these  will  be  used  to  refine  future 
planning  and  development  procedures.  (Author's 
abstract) 
W88-07456 


120    MW    URUGUA-I    SCHEME    INCORPO- 
RATES ARGENTINA'S  FIRST  R.R.C.  DAM, 

Tamrock,  PO  Box  279,  SF-33101  Tampere,  Fin- 
land. 
For  primary  bibliographic  entry  see  Field  8A. 

W88-07458 


FULL-SCALE  TESTING  OF  SMALL  HYDRO 
TURBINES, 

Dept.   of  Electrical  and   Electronic   Engineering, 
The  Queen's   Univ.   of  Belfast,   Ashby   Building, 
Stranmillis  Road,  Belfast  BT9  5AH,  UK. 
A.  Refsum,  and  D.  C.  H.  Thompson. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  52-53,  April  1988. 

Descriptors:  'Electric  powerplants,  'Powerplants, 
'Hydraulic  equipment,  'Design  standards, 
'Design  criteria,  'Hydroelectric  power,  'Tur- 
bines, Civil  engineering,  Economic  aspects,  Test- 
ing. 

Efforts  to  reduce  the  costs  of  small  hydro  plants  by 
developing  unconventional  designs  and  by  using 


new  materials  in  their  construction  are  often  frus- 
trated by  the  lack  of  appropriate  testing  facilities. 
It  is  helpful  in  the  development  of  such  designs  to 
be  able  to  test  full-scale  prototypes;  however,  the 
main  problem  with  full-scale  testing,  away  from 
the  actual  site,  is  the  difficulty  of  achieving  the  full 
flow  rate  for  any  length  of  time.  A  method  was 
developed  recently  at  Queen's  University,  Belfast, 
whereby  a  low-head  Pelton  wheel  driving  a  3  kW 
induction  generator  was  tested,  with  full  flow  rate 
and  head,  on  a  temporary  installation.  The  method 
could  be  used  for  low-cost  testing  of  other  types  of 
experimental  low-head  turbine.  (Author's  abstract) 
W88-07459 


ASSESSING  THE  DESIGN  OF  DRAFT  TUBES, 

Hydro    Pacific,    23    McClintock    Road,    Massey, 

Auckland,  New  Zealand. 

R.  J.  Hothersall. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  4,  p  55-57,  April  1988.  5 

fig,  2  tab,  6  ref. 

Descriptors:  'Design  standards,  'Design  criteria, 
•Hydraulic  equipment,  'Hydroelectric  power, 
'Turbines,  'Draft  tubes,  Economic  aspects,  Civil 
engineering,  Energy. 

The  draft  tube  is  an  essential  feature  of  the  reaction 
turbine.  Its  design  not  only  affects  turbine  peak 
efficiencies,  but  also  other  aspects  such  as  operat- 
ing procedure  at  part  load,  and  station  costs, 
through  machine  spacing  and  required  excavation 
depth.  The  consultant  should  consider  certain  as- 
pects of  draft  tube  design  when  writing  the  tender 
specification  for  a  new  turbines:  The  draft  tube  is 
only  capable  of  recovering  a  fixed  proportion, 
typically  85%,  of  the  energy  put  into  it.  The 
energy  which  needs  to  be  recovered  at  the  runner 
exit  is  a  function  of  specific  speed;  the  lower  the 
specific  speed,  the  less  energy  needs  to  be  recov- 
ered. Economic  values  should  be  assigned  to  draft 
tube  dimensions  which  take  into  account  changing 
fuel  costs  over  the  lifetime  of  the  plant.  Consider- 
ation should  be  given  to  the  use  of  the  IEC  or 
ASME  code  definition  of  net  head.  Turbine  manu- 
facturers tend  to  prefer  the  use  of  the  IEC  defini- 
tion. The  ASME  definition  is  dependent  on  the 
tailrace  velocities.  These  velocities  may  vary  from 
plant  to  plant,  and  make  the  comparison  of  turbine 
efficiencies  less  direct.  (Alexander-PTT) 
W88-07460 


SIPHON-MOUNTED  KAPLAN  TURBINES  AS 
TWO  FRENCH  MINI  HYDRO  SCHEMES, 

Neyrpic,  Grenoble  (France). 

R.  Pontier. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  4,  p  57-58,  April   1988. 

Descriptors:  'Hydraulic  equipment,  'Design 
standards,  'Design  criteria,  'Powerplants,  'Elec- 
tric powerplants,  'Hydroelectric  power,  'Kaplan 
turbines,  Civil  engineering,  Economic  aspects, 
France,  Flow  control. 

The  siphon-mounted  Kaplan  turbine,  reduces  the 
amount  of  excavation  and  civil  works  construction 
at  low  head  small  hydro  schemes.  The  requirement 
for  a  headgate  is  also  eliminated,  because  a  vacuum 
pump  and  break  valves  control  the  flow.  The 
machines,  developed  and  standardized  by  the 
French  manufacturer  Neyrpic,  have  been  installed 
at  two  small  hydro  schemes  in  France.  The  ma- 
chines do  not  require  gates  for  start  up  and  shut- 
down, reducing  equipment  costs  compared  with 
conventional  low-head  machines.  Start-up  is 
achieved  by  priming  the  siphon  through  a  vacuum 
pump,  and  shutdown  by  opening  the  break  valves. 
The  turbines  are  pre-assembled  in  the  workshop, 
and  can  be  installed  on  site  quite  rapidly.  The 
mechanical  and  auxiliary  equipment  (such  as  the 
runner,  seal  and  speed  increaser)  as  well  as  the 
generator,  are  located  above  the  upstream  water 
level,  so  that  the  units  do  not  need  to  be  dewatered 
for  inspection  and  maintenance  purposes.  The  tur- 
bines incorporate  a  fixed  distributor,  and  can  either 
have  fixed  blades,  or,  as  in  both  examples  de- 
scribed, controllable  blades.  Blade  orientation  is 
achieved  by  a  programmable  controller  in  accord- 
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ance  with  a  discharge  setting  value  determined  by 
measuring  upstream  level  variations.  The  genera- 
tor is  outside  the  hydraulic  conduit,  and  is  there- 
fore easily  accessible.  The  generator  is  connected 
to  the  turbine  through  a  speed  increaser  which  is  a 
simple  belt  and  pulley  system.  For  larger  capacity 
machines,  the  speed  increaser  will  be  of  the  paral- 
lel shaft  type.  (Alexander-PTT) 
W88-07461 


MODELLING  AN  ADJUSTABLE  NOZZLE 
FOR  THE  CROSS  FLOW  TURBINE, 

Technische  Hogeschool  Eindhoven  (Netherlands). 
J.  van  Berkel. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  4,  p  60-65,  April  1988.  6 
fig,  9  ref. 

Descriptors:  'Model  studies,  *Hydraulic  equip- 
ment, 'Design  standards,  *Powerplants,  'Electric 
powerplants,  'Design  criteria,  'Hydroelectric 
power,  'Cross  flow  turbines,  'Nozzles,  Economic 
aspects,  Civil  engineering,  Flow. 

A  new  design  is  proposed  for  an  adjustable  nozzle 
for  the  cross  flow  turbine,  and  four  models  are 
described  by  which  relevant  design  features  of  the 
nozzle  can  be  quantified.  The  design  is  based  on  a 
butterfly  valve,  and  the  models  provide  informa- 
tion about  the  flow  inside,  and  the  control  charac- 
teristics of,  the  nozzle.  Three  models  are  theoreti- 
cal and  based  on  an  incompressible,  frictionless 
(non-viscous)  and  non-turbulent  flow,  a  special  fea- 
ture being  the  presence  of  free  streamlines.  The 
solution  procedure  for  the  model  equations  is  nu- 
merical. A  scale  model  was  used  to  validate  one 
theoretical  model.  Although  the  modelling  is  not 
completed  (one  theoretical  model  is  still  specula- 
tive), a  tentative  design  procedure  could  be  drawn 
up  by  which  a  nozzle  can  be  designed  with  a  low 
flow  resistance,  a  simple  geometry  and  good  con- 
trol characteristics.  (Author's  abstract) 
W88-07462 


HYDROPOWER  PLANNING  IN  DEVELOPING 
COUNTRIES, 

For  primary  bibliographic  entry  see  Field  6A. 
W88-07504 


REDEVELOPMENT     OF     AN     ABANDONED 
SMALL  HYDRO  PROJECT, 

Hendon  Engineering  Assoc,  Inc.,  P.O.  Box  20348, 

Birmingham,  AL  35216. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07505 


SOLAR  ENERGY  FOR  PUMPING  WATER, 

Grundfos  International  A/S,  Denmark. 
M.  Arbon,  and  L.  T.  Nielsen. 
Water  Resources  Journal,  No.  154,  p  53-57,  Sep- 
tember 1987.  10  fig. 

Descriptors:  'Hydraulic  machinery,  'Pumps, 
'Energy  sources,  'Wells,  'Solar  energy,  Electric 
power  production,  Deep  wells. 

Basic  principles  of  electric  power  generation  from 
solar  energy  are  described.  Silicon  cells  are  most 
commonly  used.  These  are  doped  by  injecting 
either  phosphorus  atoms  or  boron  atoms,  produc- 
ing n-type  and  p-type  crystals,  respectively.  Only 
visible  radiation  may  be  used  to  generate  power. 
Three  types  of  light  impinge  upon  a  solar  cell: 
direct,  diffuse,  and  reflected.  Efficiency  of  the  cell 
is  highest  at  low  temperatures.  Current  require- 
ments for  solar  pumping  systems  for  developing 
countries  are:  guaranteed  life  of  at  least  10  years 
for  all  components,  guarantee  of  optimum  utiliza- 
tion of  the  plant,  and  utility  for  well  depths  in 
excess  of  hand  pumped  wells.  The  advantages  and 
disadvantages  of  three  systems  are  described:  the 
direct  coupled  dc  electric  motor,  the  charge  con- 
troller with  storage  battery  and  dc  electric  motor, 
and  the  dc/ac  three-phase  inverter  and  three-phase 
electric  motor.  All  systems,  especially  the  last,  are 
sophisticated  and  pose  problems  where  technology 
is  primitive.  Pumps  suitable  for  use  with  solar 
energy  are  deep  well  submersible  centrifugal 
pumps  of  stainless  steel,  deep  well  helical   rotor 


pumps,  and  deep  well  reciprocating  pumps.  Deep 
well  turbine  pumps  only  partially  fulfill  operating 
requirements,  and  deep  well  ejector  pumps  are  not 
suitable  because  of  low  efficiency.  (Cassar-PTT) 

W88-07557 


DEBRIS    MANAGEMENT    AT    THE    LOWER 
SUSQUEHANNA  HYDROELECTRIC 

PROJECTS:  STAFF  REPORT, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-07843 
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CIVIL  ENGINEER'S  POINT  OF  VIEW  ON 
WATER  TIGHTNESS  AND  CLOGGING  OF 
WASTE  STABILIZATION  PONDS, 

CEMAGREF,   Division   Mecanique   des   Sols  et 

Genie    Civil,    B.P.    121,    92164    Antony    Cedex, 

France. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-07370 


PILE  LOAD  TESTS  IN  SALINE  PERMAFROST 
AT  CLYDE  RIVER,  NORTHWEST  TERRITO- 
RIES 

Hardy,  BBT  Limited,  221  -  18th  St.  S.E.,  Calgary, 

Alta.,  Canada  T2E  6J5. 

For   primary   bibliographic   entry   see   Field   8G. 

W88-07425 


PREDICTION  OF  WICK  DRAIN  PERFORM- 
ANCE USING  PIEZOMETER  CONE  DATA, 

British  Columbia  Univ.,  Vancouver. 

P.  K.  Robertson,  R.  G.  Campanella,  P.  T.  Brown, 

and  K.  E.  Robinson. 

Canadian  Geotechnical  Journal  CGJOAH,   Vol. 

25,  No.   1,  p  56-61,  February  1988.  7  fig,   15  ref. 

Descriptors:  'Drainage  engineering,  'Soil  mechan- 
ics, 'Clays,  'Wick  drains,  'Piezometers,  Testing 
procedures. 

The  technique  of  installing  prefabricated  wick 
drains  is  well  established  in  Europe  and  Japan,  but 
is  relatively  new  to  North  America.  The  use  of 
piezometer  cone  data  to  predict  the  performance 
of  wick  drains  in  a  soft  clayey  silt  in  Burnaby, 
British  Columbia  is  discussed.  A  description  of  the 
testing  procedures  and  the  theory  to  calculate  the 
rate  of  consolidation  are  presented.  The  predicted 
rate  of  consolidation  using  the  piezometer  cone 
data  and  the  measured  performance  were  com- 
pared; good  agreement  between  the  two  was 
found.  (Author's  abstract) 
W88-07426 


TILL  BEHAVIOR  AND  ITS  RELATIONSHIP 
TO  ACTIVE-LAYER  HYDROLOGY,  DISTRICT 
OF  KEEWATIN,  NORTHWEST  TERRITORIES, 

Department  of  Geological  Sciences,  Queen's  Uni- 
versity, Kingston,  Ont.,  Canada  K7L  3N6. 
L.  Dyke,  and  P.  Egginton. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
25,  No.  1,  p  167-172,  February  1988.  9  fig,  14  ref. 

Descriptors:  'Groundwater  movement,  'Arctic 
zones,  'Soil  water,  'Tills,  'Hydrology,  Liquefac- 
tion, Bedrock,  Northwest  Territories,  Canada,  Soil 
compaction,  Ice  lenses,  Thawing. 

Well-graded  tills  are  a  common  surficial  material 
over  much  of  the  Canadian  Arctic  from  northern 
Manitoba  to  Somerset  Island.  The  compactibility 
and  bearing  strength  of  these  tills  when  thawed 
appear  to  be  controlled  by  groundwater  flow  in 
the  active  layer.  Water  seeping  from  bedrock  out- 
crops flanked  by  till  enters  the  till  active  layer  and 
flows  via  macropores  formed  as  ice  lenses  thaw. 
This  flow  appears  to  retard  consolidation  of  the 
till.  Slopes  having  no  seepage  source  consolidate 
more  rapidly.  This  seepage  maintains  the  till  in  a 
state  highly  susceptible  to  liquefaction  and  would 
yield  material  with  a  moisture-density  condition 
unsuitable  for  construction  use.  (Author's  abstract) 


W88-07428 

UPFREEZING      PROCESS:      EXPERIMENTS 
WITH  A  SINGLE  CLAST, 

Washington  Univ.,   Seattle.  Quaternary  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-07954 
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POTENTIAL  GEOLOGIC  HAZARDS  NEAR 
THE  THISTLE  LANDSLIDE,  UTAH  COUNTY, 
UTAH, 

US  Geological  Survey,  Federal  Center,  Denver, 
CO  80225. 
I.  J.  Witkind. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  XXV,  No.  1,  p  83-94,  Febru- 
ary 1988.  8  fig,  1  tab,  22  ref. 

Descriptors:  'Geologic  formations,  'Landslides, 
•Earth  dams,  'Dam  stability,  'Geologic  fractures, 
'Danishes,  Artificial  lakes,  Utah,  Spanish  Fork 
River,  Reservoirs. 

In  mid-April,  1983,  an  old  landslide  near  Thistle,  in 
Utah  County,  Utah  began  to  move,  and  within 
days  had  blocked  Spanish  Fork  Canyon.  As  the 
slide's  movement  continued,  construction  crews 
gradually  converted  the  toe  of  the  slide  into  an 
earth-filled  dam  -  Thistle  Dam  -  that  impounded 
northwest-flowing  Spanish  Fork  River.  The  result- 
ant reservoir,  known  as  Thistle  Lake,  was  subse- 
quently drained  because  of  uncertainty  about  the 
stability  of  the  dam.  Recently,  officials  of  Utah 
County  have  explored  various  alternatives  for  a 
water-retention  structure  in  the  area,  including  uti- 
lization of  Thistle  Dam.  The  Thistle  Slide  Commit- 
tee, established  by  the  State  of  Utah  to  evaluate  the 
suitability  of  using  Thistle  Dam,  suggests  that  con- 
struction of  a  new  dam  upstream  from  the  present 
one  might  be  a  more  reasonable  and  cheaper  solu- 
tion than  investigating  the  stability  of  the  present 
dam.  Two  potential  geologic  hazards  could  impact 
a  dam  site  upstream  from  the  Thistle  Dam:  the 
Thistle  Canyon  fault  and  the  Thistle  Creek  diapiric 
fold.  Uncertainty  shrouds  the  existence  of  both. 
The  Thistle  Canyon  fault  is  a  postulated  high-angle 
normal  fault  that  trends  about  N20  degrees  E 
through  Thistle.  The  Thistle  Creek  diapiric  fold 
theoretically  trends  about  N30  degrees  E  through 
the  area.  Tenuous  evidence  suggests  that  the 
Middle  Jurassic  Arapien  Shale,  an  evaporite-rich 
intrusive  sedimentary  unit  that  forms  the  core  of 
the  fold,  was  overridden  by  the  upper  plate  of  the 
Charleston-Nebo  thrust  fault.  Since  then,  the  Ara- 
pien has  welled  upward,  arching  both  the  thrust 
plate  and  the  overlying  younger  sedimentary 
cover.  Additional  field  investigations  should  be 
completed  to  determine  the  existence  of  these  and 
other  geologic  hazards  prior  to  any  final  decision 
about  a  new  dam.  The  presence  of  either  or  both  of 
these  hazards,  however,  does  not  necessarily  pre- 
clude the  construction  of  a  safe  and  stable  dam  that 
would  impound  a  multi-purpose  reservoir.  (Au- 
thor's abstract) 
W88-06849 


SEISMICITY  AROUND  BRAZILIAN  DAM 
RESERVOIRS, 

University   of  Western   Ontario,,   Department   of 

Geology,  N6A  5B7,  London,  Ontario. 

P.  E.  F.  P.  Coelho. 

Environmental     Geology    and     Water    Sciences 

EGWSEI,  Vol.  10,  No.  3,  p  149-158,  1987.  6  fig,  2 

tab,  9  ref. 

Descriptors:  'Rock  mechanics,  'Seismicity,  'Res- 
ervoirs, 'Dams,  Dam  failure,  'Earthquakes,  Reser- 
voir stages,  Brazil,  Cajuru  Dam,  Capivara  Dam, 
Capivari-Cachoeira  Reservoir,  Paraitinga  Dam, 
Porto  Colombia-Volta  Grande  hydroelectric 
system,  Nuporanga  Dam. 

Six  cases  of  seismicity  around  dam  reservoirs  in 
Brazil  are  described.  Seismic  activity  (4.7  Richter 
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scale)  at  the  Cajuru  Dam  (earthfill/concrete  gravi- 
ty, 190  million  cu  m  water)  was  considered  of 
natural  origin  because  of  a  history  of  quakes  in  the 
area.  Capivara  Dam  (earthfill/buttress,  10.5  billion 
cu  m  water)  experienced  seismicity  as  much  as  IV 
Mercalli  scale  from  April  1  to  June  30,  1976,  due 
to  increase  of  pore  pressure  in  basalt  subhorizontal 
joints.  Reservoir  loading,  which  had  begun  on 
January  1  of  that  year,  was  deemed  the  cause  of 
the  seismicity.  Shocks  up  to  IV-V  Mercalli  scale 
were  felt  after  impounding  of  the  reservoir  at 
Capivari-Cachoeira,  with  180  million  cu  m  im- 
pounded by  an  earthfill  dam.  This  seismicity  was 
attributed  to  increases  in  pore  pressure  in  subverti- 
cal  and  included  faults  in  the  area  of  high  residual 
stress.  Although  some  rare  and  low-intensity  earth- 
quakes had  been  felt  in  the  area  of  the  Paraitinga 
Dam,  seismic  activity  increased  to  over  5  (Richter 
scale)  on  several  occasions  after  impoundment 
began.  This  was  related  to  pore  pressure  increases 
in  interlayer  joints  and  faults  in  areas  subject  to 
high  residual  stresses  causing  generalized  slope  fail- 
ure. The  Porto  Columbia  (1.46  billion  cu  m)  and 
Volta  Grande  (2.3  billion),  two  adjacent  earthfill/ 
concrete  gravity  dams,  were  the  sites  of  a  5.1 
(Richter  scale)  shock  on  February  24,  1974  after 
impoundment  began  at  both  dams.  This  seismicity 
was  induced  by  increases  in  pore  pressure  in  per- 
meable intertrap  horizonts  or  subhorizontal  joints 
in  basalts.  All  cases  of  induced  seismicity  appear 
related  to  an  increase  in  pore  pressure  in  permeable 
rocks  or  fracture  zones  which  are  confined  be- 
tween impermeable  rock  slabs  of  more  competent 
rock.  Geological  framework  was  considered  an 
important  factor,  not  dam  height  or  size.  High 
residual  stress  was  also  an  important  precondition 
for  quakes  in  some  cases.  (Cassar-PTT) 
W88-06880 


RECENT  U.S.  HOT  DRY  ROCK  TESTING  AND 
HYDROTHERMAL  MODELING, 

Los  Alamos  National  Lab.,  NM. 

S.  Kelkar,  and  M.  V.  Malzahn. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-008996. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Report  No.  LA-UR--87-1256,  (1987).  14  p,  10  fig,  1 

tab,  18  ref.  DOE  Contract  No.  W-7405-ENG-36. 

Descriptors:  'Reservoirs,  'Hydraulic  models, 
•Hot  Dry  rock  reservoir,  *Geothermal  resources, 
•Rock  mechanics,  *Fenton  Hill,  *New  Mexico, 
Simulation  analysis,  Hydraulic  simulation,  Hydrau- 
lic structures,  Stress  analysis,  Field  tests,  Heat 
transfer,  Fluid  flow. 

Testing  is  in  progress  at  the  site  of  the  U.S.  Hot 
Dry  Rock  (HDR)  reservoir  at  Fenton  Hill,  New 
Mexico.  Several  hydraulic  simulation  tests  have 
been  conducted  in  the  reservoir  since  January 
1985.  The  reservoir  being  tested  is  at  a  nominal 
depth  of  2650  m  (11,975  ft).  In  a  successful  flow- 
through  test  conducted  in  1986,  37,000  cu  m  of 
cold  water  was  injected  at  controlled  rates  up  to 
0.0265  cu  m/sec.  During  this  test,  23,000  cu  m  (6.1 
million  gal)  of  hot  water  at  temperatures  up  to  190 
C  was  recovered,  corresponding  to  9  MW  thermal 
power.  The  injection  of  large  amounts  of  cold 
water  at  high  pressures  into  the  naturally  frac- 
tured, granitic  formation  leads  to  complex  flow 
fields,  strongly  influenced  by  coupled  fluid  flow, 
heat  transfer  and  stress  effects.  In  order  to  predict 
reservoir  performance  over  time  spans  of  interests 
(about  20  years)  it  is  necessary  to  evaluate  the 
influence  of  these  coupled  processes.  This  need  has 
led  to  efforts  to  upgrade  an  existing  finite  element, 
heat  and  mass  transfer  code  to  include  coupled 
stress  effects  while  retaining  the  computational  ef- 
ficiency needed  for  simulations  of  long  term  reser- 
voir performance.  This  paper  describes  field  test 
results,  a  conceptual  model  of  the  reservoir,  and 
code  development  efforts.  (Author's  abstract) 
W88-07966 


8F.  Concrete 


DEMONSTRATION  OF  THE  CONSTRUCTIBI- 
LITY  OF  A  PRECAST  CONCRETE  STAY-IN- 
PLACE  FORMING  SYSTEM  FOR  LOCK  WALL 
REHABILITATION. 


ABAM  Engineers,  Inc.,  33301  Ninth  Ave.  South, 
Federal-Way,  Washington. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Technical  Report 
No.  REMR-CS-14,  December  1987.  Final  Report. 
206  p,  30  fig,  2  tab,  4  ref,  5  append. 

Descriptors:  'Hydraulic  structures,  *Lock  walls, 
•Materials  testing,  *Precast  concrete,  Concrete 
construction,  Concrete  technology,  Costs,  Locks, 
Construction  methods. 

One  approach  to  minimizing  the  cracking  problem 
in  lock  wall  resurfacing  is  to  use  precast  panels  as 
stay-in-place  forms.  A  precast  panel  rehabilitation 
system  was  designed  in  Phase  I  of  a  contract  with 
the  Waterways  Experiment  Station  (WES).  Phase 
II  was  a  constructibitity  demonstration  in  which 
eight  panels  were  precast  and  erected  on  two  one- 
half  scale  simulated  lock  wall  monoliths  at  WES. 
The  purpose  of  the  demonstration  was  to  evaluate 
the  feasibility  of  the  stay-in-place  forming  system 
without  the  risk  and  investment  of  undertaking  a 
full-scale  lock  rehabilitation.  The  concrete  form 
panels  of  varying  sizes  were  precast  in  Colorado 
and  shipped  to  the  installation  site  at  WES.  Typi- 
cal lock  hardware  incorporated  into  the  precast 
panels  included  horizontal  armor,  vertical  corner 
armor,  and  a  one-half  scale  line  hook.  One  panel 
was  essentially  prototype  size  (6  ft  by  30  ft)  and 
weighed  approximately  15,500  lb.  Work  associated 
with  installation  of  the  precast  panels  included 
surface  preparation  on  the  test  monoliths,  erection 
and  alignment  of  the  panels,  and  welding  tie  con- 
nections. The  panels  were  attached  to  the  test 
monolith  with  epoxy-grouted,  weldable-grade  rein- 
forcing steel  which  was  welded  to  steel  plates 
embedded  in  the  panels.  Results  demonstrate  that  a 
precast  concrete  stay-in-place  forming  system  is  a 
viable  method  for  lock  wall  resurfacing.  In  addi- 
tion to  providing  a  concrete  surface  of  superior 
durability  with  minimal  cracking,  the  estimated 
construction  cost  is  very  competitive  with  the  cost 
of  conventional  forming  and  concrete  placement. 
This  repair  system  can  be  implemented  with  inter- 
mittent lock  openings  which  would  eliminate  the 
lengthy  and  continuous  closures  required  for  con- 
ventional repairs.  (Lantz-PPT) 
W88-07983 


8G.  Materials 


PILE  LOAD  TESTS  IN  SALINE  PERMAFROST 
AT  CLYDE  RIVER,  NORTHWEST  TERRITO- 
RIES, 

Hardy,  BBT  Limited,  221  -  18th  St.  S.E.,  Calgary, 

Alta.,  Canada  T2E  6J5. 

J.  F.  Nixon. 

Canadian   Geotechnical  Journal  CGJOAH,   Vol. 

25,  No.  1,  p  24-32,  February  1988.  11  fig,  1  tab,  14 

ref. 

Descriptors:  •Piles,  *Load  tests,  *Permafrost,  •Soil 
properties,  'Saline  soils,  Testing  procedures, 
Arctic  zone. 

Significant  salt  content  in  the  pore  phase  of  perma- 
frost causes  dramatic  reduction  in  strength  or  bear- 
ing capacity.  Previous  laboratory  tests  and  limited 
field  testing  indicate  that  creep  rates  can  be  accel- 
erated many  times  and  foundation  bearing  capac- 
ities reduced  by  factors  of  2-3  if  pore  water  salini- 
ties exceed  10-20  ppt.  At  Clyde  River  on  Baffin 
Island,  pile  load  tests  were  carried  out  in  1982.  A 
combination  of  high  salinities  and  significant  excess 
ice  contents  at  some  locations  suggested  that  a 
limited  program  of  pile  load  testing  should  be 
carried  out  to  confirm  or  modify  the  initial  pile 
loadings  based  on  previously  published  material. 
No  fully  documented  case  history  was  available  to 
support  initial  pile  design  loads.  Three  piles  were 
subjected  to  loads  of  5  different  magnitudes  for 
different  durations.  Creep  settlement  was  initiated 
and  persisted  in  all  cases.  Continuous  curve  fitting 
was  carried  out  by  computer,  and  the  resulting 
smoothed  strain  rate  plotted  with  time.  The  mini- 
mum settlement  rates  were  compared  with  earlier 
projections.  They  were  generally  somewhat  faster 
than  results  from  previous  laboratory  saline  creep 
testing  combined  with  theoretical  pile  design  based 
on  creep  settlement.  The  tests  highlight  the  dra- 


matic reductions  in  foundation  bearing  capacity 
and  acceleration  in  pile  creep  rates  that  can  be 
expected  in  permafrost  exhibiting  significant  pore 
water  salinity.  A  simplified  testing  procedure  suita- 
ble for  laboratory  or  field  testing  is  described. 
(Author's  abstract) 
W88-07425 


STAINLESS  STEEL  GAINS  GROUND  ON  COR- 
ROSION, 

Clamp-All  Corporation,  Haverhill,  Massachusetts. 
J.  Tarara. 

Water  Engineering  and  Management  WENMD2, 
Vol.   135,  No.   1,  p  33-34,  January,   1988.  2  tab. 

Descriptors:  *Steel,  'Corrosion  control,  'Metal 
pipes,  'Alloys,  'Stainless  steel,  Pipes,  Pipelines, 
Iron,  Heavy  metals,  Chromium,  Corrosion,  Soil 
types,  Soil  properties,  Maintenance. 

The  use  of  stainless  steel  to  shield  metal  pipes  from 
corrosion  is  reviewed.  Superalloys  containing  such 
elements  as  nickel,  molybdenum,  and  titanium  in 
addition  to  the  basic  iron  and  chromium  exhibit 
tremendous  strength  along  with  greatly  increased 
corrosion  resistance.  The  300  series  demonstrates 
these  qualities  the  best,  and  most  stainless  steel 
pipe,  couplings,  and  fittings  are  made  from  Type 
301  and  Type  304.  Tests  by  the  National  Bureau  of 
Standards  show  that  Type  304,  containing  18%  Cr 
and  8%  Ni,  is  superior  to  Type  301,  especially  for 
underground,  in-soil  applications.  Great  strength, 
along  with  high  resistance  to  shearage  and  deflec- 
tion, make  stainless  steel  an  extremely  effective 
pipe  coupling  material,  increasing  the  life  of 
plumbing  and  other  piping  systems.  As  research 
continues  to  improve  the  quality  of  stainless  steels, 
and  their  use  spreads  within  industry,  costs  should 
come  down  even  as  their  corrosion  resistance  and 
tensile  strength  increase.  (Doria-PTT) 
W88-07648 


FIELD  INVESTIGATION  OF  A  NEOPRENE 
PAD  CAPPING  SYSTEM, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
B.  D.  Neeley,  and  R.  J.  Becker. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA190496. 
Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 
Miscellaneous  Paper  No.  SL-88-3,  February  1988. 
Final  Report.  39  p,  3  fig,  8  tab,  append. 

Descriptors:  'Neoprene,  'Capping,  'Field  tests, 
'Testing  procedures,  'Concrete  testing,  'Materials 
testing,  Sulfur  mortar,  Mortar,  Gypsum,  Cements. 

Cylindrical  concrete  specimens  to  be  tested  for 
compressive  strength  are  prepared  according  to 
CRD-C  29  (ASTM  C  617),  Standard  Practice  for 
Capping  Cylindrical  Concrete  Specimens,  and 
tested  according  to  CRD-C  14  (ASTM  C  39), 
Standard  Test  Method  for  Compressive  Strength 
of  Cylindrical  Concrete  Specimens.  Previous  work 
indicated  that:  (1)  High  circumferential  stresses  are 
likely  to  develop  in  rings  placed  around  the  ends  of 
test  specimens  to  confine  gypsum-plaster-capping 
compound;  (2)  Low-strength  capping  material 
(<300  psi)  should  be  used  only  for  capping  low- 
strength  concrete  specimens  and  then  only  if  high- 
strength  material  is  not  available;  and  (3)  Lubricant 
on  the  cap  of  a  compressive  test  specimen  has  no 
effect  on  the  compressive  strength  if  the  thickness 
is  very  slight  as  would  result  from  wiping  with  a 
greasy  cloth.  Recently,  reusable  neoprene  pads 
inserted  into  steel  retainer  caps  have  been  intro- 
duced as  a  possible  alternative  to  the  capping  mate- 
rials referred  to  in  CRD-C  29,  neat  cement  mortar, 
high  strength  gypsum  plaster,  and  sulfur  mortar. 
Several  state  highway  departments  have  used  the 
neoprene  pad  capping  system  (NPCS)  with  at  least 
two  states  adopting  its  use.  A  field  investigation 
was  conducted  of  a  neoprene  pad  capping  system 
(NPCS)  that  is  marketed  as  an  alternative  to  the 
capping  materials  referred  to  in  CRD-C  29 
(ASTM  C  617).  The  results  indicate  that  within  the 
range  of  500  to  5,500  psi,  the  NPCS  appears  to  be 
an  acceptable  alternative  to  sulfur-mortar  caps  for 
testing  the  compressive  strength  of  6-in. -diameter 
by  12-in-high  cylindrical  concrete  specimens.  The 
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NPCS  also  eliminates  a  potential  safety   hazard 
resulting  from  working  with  the  sulfur  mortar  and 
could  constitute  a  substantial  cost  savings.  (Lantz- 
PTT) 
W88-07762 


DEMONSTRATION  OF  THE  CONSTRUCTIBI- 
LITY  OF  A  PRECAST  CONCRETE  STAY-IN- 
PLACE  FORMING  SYSTEM  FOR  LOCK  WALL 
REHABILITATION. 

ABAM  Engineers,  Inc.,  33301  Ninth  Ave.  South, 

Federal-Way,  Washington. 

For  primary  bibliographic  entry  see  Field  8F. 
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FISH  AND  MACROCRUSTACEAN  USE  OF 
SUBMERGED  PLANT  BEDS  IN  TIDAL 
FRESHWATER  MARSH  CREEKS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-06854 


REGULATED  FLUSHING  IN  A  GRAVEL-BED 
RIVER  FOR  CHANNEL  HABITAT  MAINTE- 
NANCE: A  TRINITY  RIVER  FISHERIES, 

Battelle  Memorial   Inst.,  Denver,   CO.   Dept.   of 

Environmental  Sciences. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-06965 


ZOOPLANKTON  ABUNDANCE  IN  UN- 
STOCKED  MARICULTURE  PONDS  AT 
THREE  SALINITIES, 

Texas  Park  and  Wildlife  Department,  The  Perry 

R.  Bass  Marine  Fisheries  Research  Station,  Star 

Route,  Box  385,  Palacios,  Texas  77465. 

R.  L.  Colura,  G.  C.  Matlock,  and  A.  F. 

Maciorowski. 

Progressive  Fish  Culturist  PFCUAY,  Vol.  49,  No. 

4,  p  253-259,  October  1987.  4  fig,  3  tab,  25  ref. 

Descriptors:  *Zooplankton,  *Saline  water,  *Fish 
ponds,  *Fish  fanning,  *Saline  ponds,  "Aquacul- 
ture,  Fish  food,  Ponds,  Salinity,  Texas,  Foods, 
Population  density,  Populations,  Rotifers,  Poly- 
chaetes,  Copepods. 

Zooplankton  abundance  in  unstocked  saltwater 
fish  culture  ponds  was  studied  over  4  weeks  in 
southern  Texas.  Paired  0.2-hectare  ponds  were 
filled  with  bay  and  well  water  to  yield  salinities  of 
10,  15,  and  20%  and  were  fertilized  with  568 
kilograms  of  cottonseed  meal  per  hectare.  Domi- 
nant zooplankton  groups  were  compared  to  deter- 
mine which  salinity  produced  the  best  forage  base 
for  culture  of  euryhaline  marine  fish.  Peak  total 
zooplankton  densities  occurred  at  day  9  in  10% 
salinity  ponds,  and  day  23  in  the  15  and  20% 
salinity  ponds.  Further,  peak  total  zooplankton 
densities  were  approximately  five  times  greater  in 
the  10%  salinity  ponds  than  in  the  15  and  20% 
salinity  ponds.  Acartia  tonsa  densities  were  unaf- 
fected by  the  salinities  tested.  Oithona  sp.  densities 
were  significantly  greater  at  15%.  Densities  of 
mixed  rotifers,  copepod  nauplii,  and  polychaete 
larvae  were  significantly  greater  at  10%.  Accord- 
ingly, pond  salinities  of  10%  appeared  to  provide 
the  best  zooplankton  forage  base  for  culture  of 
euryhaline  fish.  (Author's  abstract) 
W88-07075 


ACUTE  TOXICITY  OF  AMMONIA  AND  NI- 
TRITE TO  SPOTTED  SEATROUT, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07076 


For  primary  bibliographic  entry  see  Field  5C. 

W88-07091 


CULTURE  OF  MARINE  MICROALGAE  WITH 
NATURAL  BIODIGESTED  RESOURCES, 

Centro  de  Investigacion  Cientifica  y  de  Educacion 

Superior  de  Ensenada  (Mexico).  Div.  of  Oceano- 

logy. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-07116 


ESTIMATING  MICROBIAL  PRODUCTION 
AND  GROWTH  RATES  IN  AQUACULTURE 
PONDS  USING  RATES  OF  RNA  AND  DNA 
SYNTHESIS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07118 


OCCURRENCE  AND  DIET  OF  FISHES  IN  A 
TIDAL  INLET  TO  A  SALTMARSH  IN  SOUTH- 
ERN MORETON  BAY,  QUEENSLAND, 

Fisheries  Management  Branch,  Department  of  Pri- 
mary Industries,  Brisbane,  Qld  4000,  Australia. 
R.  M.  Morton,  B.  R.  Pollock,  and  J.  P.  Beumer. 
Australian  Journal  of  Ecology  AJECDQ,  Vol.  12, 
No.  3,  p  217-237,  September  1987.  11  fig,  4  tab,  35 
ref. 

Descriptors:  "Estuarine  environment,  *Inlets, 
*Saltmarshes,  *Fish,  *Fish  diets,  *Fish  populations, 
"Australia,  Tidal  rivers,  Tidal  marshes,  Estuarine 
fisheries,  Marine  animals,  Fish  food  organisms, 
Fish  behavior. 

The  fishes  occurring  in  the  main  tidal  inlet  to  a 
typical  saltmarsh  situated  in  southern  Moreton  Bay 
were  studied  from  January  to  December  1984  to 
determine  the  type  of  fishes  and  their  feeding 
habits  within  the  inlet,  particularly  for  species  of 
economic  importance.  Sampling  was  conducted  at 
night  on  the  full  and  new  moon  phases,  and  during 
the  day  on  the  full  moon  phase.  A  total  of  19 
species  were  recorded  from  the  inlet,  of  which  1 1 
are  of  economic  importance.  Six  species  were  con- 
sidered common.  Most  fish  which  entered  the  inlet 
were  juveniles.  The  diversity  of  the  fish  assem- 
blage from  the  inlet  was  low  when  compared  with 
findings  of  other  studies  conducted  in  Australian 
subtidal  mangrove  areas.  Diel  differences  in  the 
size  of  fish  entering  the  inlet  were  recorded  for 
several  species.  Two  mark-recapture  programs 
were  conducted  to  investigate  short-term  utiliza- 
tion of  the  saltmarsh  by  fishes.  Recapture  rates 
indicated  that  individuals  of  some  species  regularly 
utilized  the  saltmarsh.  The  most  abundant  species 
from  the  inlet  were  predominantly  benthic  feeders 
although  one  species  fed  on  plankton.  Terrestrial 
foods  formed  an  important  part  of  the  diet  of  some 
fishes.  The  inlet  serves  as  a  feeding  area  for  certain 
species  though  it  is  unlikely  that  these  species  rely 
exclusively  upon  the  area.  Future  management  of 
saltmarsh  areas  should  include  protection  and 
maintenance  of  tidal  inlets  wherever  possible.  (Au- 
thor's abstract) 
W88-07167 


ACIDIFICATION  AND  ANADROMOUS  FISH 
OF  ATLANTIC  ESTUARIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Terrestrial 

and  Aquatic  Ecology  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07255 


SUMMARY  OF  THE  IMPACT  OF  ACID  RAIN 
ON  ATLANTIC  SALMON  (SALMO  SALAR)  IN 
CANADA, 

Fisheries  Research  Branch,  Halifax,  Nova  Scotia 

B3J  2S7,  Canada. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07258 


PREEXPOSURE  AND  SUBSEQUENT  RESIST- 
ANCE TO  LEAD  IN  YEARLING  BROOK 
TROUT,  SALVELINUS  FONTINALIS, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
Biology. 


ATLANTIC  SALMON  RESOURCES  IN  THE 
NORTHEASTERN  UNITED  STATES  AND  THE 
POTENTIAL  EFFECTS  OF  ACIDIFICATION 
FROM  ATMOSPHERIC  DEPOSITION, 

Maine  Univ.,  Orono.  Dept.  of  Zoology. 


Fisheries  Engineering — Group  81 

For  primary  bibliographic  entry  see  Field  5C. 
W88-07259 


STATUS  OF  SOME  FINFISH  STOCKS  IN  THE 
CHESAPEAKE  BAY, 

Maryland  Dept.  of  Natural  Resources,  Annapolis. 

Fisheries  Administration. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07260 


ACIDIFICATION  EFFECTS  ON  LARVAL 
STRIPED  BASS,  MORONE  SAXATILIS  IN 
CHESAPEAKE  BAY  TRIBUTARIES:  A 
REVIEW, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-07262 


INFLUENCE  OF  PH  ON  THE  TOXICITY  OF 
ALUMINIUM  AND  OTHER  INORGANIC  CON- 
TAMINANTS TO  EAST  COAST  STRIPED 
BASS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-07263 


RESIDUES   OF   ORGANOCHLORINE   PESTI- 
CIDES IN  FISH  FROM  THE  ARABIAN  GULF, 

Department  of  Environmental  Marine  Chemistry, 

Marine  Science  Centre,  The  University,  Basrah, 

Iraq. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-07270 


COMPARISON  OF  GRANULAR  AND  LIQUID 
INORGANIC  FERTILIZERS  USED  IN 
STRIPED  BASS  AND  SMALLMOUTH  BASS 
REARING  PONDS, 

Texas  Parks  and  Wildlife  Department,  Fort  Worth 
Research  Unit,  6200  Hatchery  Road,  Fort  Worth, 
Texas  761 14,  USA. 
B.  W.  Farquhar. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  49, 
No.  1,  p  21-28,  January,  1987.  3  fig,  3  tab,  12  ref. 
Texas  Parks  and  Wildlife  Dept.  Project  No.  F-  31- 
R. 

Descriptors:  *Bass,  *Fish  farming,  *Ponds,  "Fertil- 
izers, "Fish  hatcheries,  "Inorganic  compounds, 
Performance  evaluation,  Aquaculture,  Farming, 
Fisheries,  Water  quality,  Zooplankton,  Plankton, 
Density,  Population  density,  Ammonium,  Phos- 
phorus, Phosphorus  compounds,  Survival, 
Growth,  Cost  analysis,  Growth  stages,  Juvenile 
growth  stage. 

A  study  was  conducted  in  eight  striped  bass 
(Morone  saxatilis)  and  eight  smallmouth  bass  (Mi- 
cropterus  dolomieui)  rearing  ponds  to  compare  the 
effects  of  two  fertilization  regimes  on  water  qual- 
ity, zooplankton  densities,  and  fish  production. 
One  treatment  utilized  granular  inorganic  fertilizer 
(diammonium  phosphate),  and  the  other  utilized 
liquid  inorganic  fertilizer  (phosphoric  acid  and  am- 
monium nitrate).  Both  treatments  were  supple- 
mented with  cottonseed  meal.  No  differences  were 
found  in  water  quality,  zooplankton  densities,  or 
fish  yields.  Both  treatments  produced  adequate 
zooplankton  for  survival  and  growth  of  fingerlings 
in  rearing  ponds  at  stocking  rates  of  494,000  fry/ 
hectare  for  striped  bass  and  19,000-81,000  fry/ 
hectare  for  smallmouth  bass.  Liquid  fertilization 
was  the  more  expensive,  costing  approximately 
200%  more  than  granular  fertilizer,  and  required 
specialized  equipment  to  safely  transport,  store, 
and  apply  the  highly  caustic  liquids.  (Author's 
abstract) 
W88-07660 


USE  OF  WATER  CONDITIONERS  IN  WATER- 
RECIRCULATION  SYSTEMS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
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SUSPENDED  SPAWNING  CANS  FOR  CHAN- 
NEL CATFISH  IN  A  SURFACE-MINE  LAKE, 

Fisheries  Research  Laboratory,  Southern  Illinois 
University,  Carbondale,  Illinois  62901,  USA. 
P.  B.  Moy,  and  R.  R.  Stickney. 
The  Progressive  Fish-Culturist  PFCUAY,  Vol.  49, 
No.  1,  p  76-77,  January,  1987.  1  fig,  3  ref. 

Descriptors:  'Spawning,  'Catfish,  'Catfish  ponds, 
•Strip  mine  lakes,  Lakes,  Ponds,  Predation,  Foods, 
Fish  food. 

A  technique  is  described  for  enabling  channel  cat- 
fish (Ictalurus  punctatus)  to  spawn  in  lakes  where 
insufficient  spawning  habitat  is  available.  The 
study  site  was  a  1.5-hectare  surface-mine  lake  near 
Carbondale,  IL.  Nine  45-liter  spawning  cans  were 
suspended  from  styrofoam  floats  at  a  depth  of  1.25 
m  below  the  water  surface,  in  water  that  was  2  to  5 
m  deep.  Cans  were  lifted  to  the  surface  and  exam- 
ined every  7  to  10  days.  Initial  spawning  activity 
occurred  in  mid-June,  and  fish  continued  to  utilize 
the  containers  through  the  last  week  of  July  when 
water  temperature  at  nest  depth  was  29.5  C.  Both 
eggs  and  fry  were  observed  in  the  containers.  Eggs 
were  also  recovered  in  four  cans  recovered  from 
the  lake  bottom  after  having  broken  free  of  the 
floats  during  severe  winds.  It  is  concluded  that 
channel  catfish  can  spawn  at  depths  up  to  5  m  if 
satisfactory  nesting  sites  are  available.  The  recepta- 
cles need  not  be  in  contact  with  the  substrate,  nor 
must  they  face  the  center  of  the  lake.  (Doria-PTT) 
W88-07662 


EVALUATION  OF  GAS  SUPERSATURATION 
TREATMENT  EQUIPMENT  AT  FISH  HATCH- 
ERIES IN  MICHIGAN  AND  WISCONSIN, 

U.S.  Fish  and  Wildlife  Service,  National  Fisheries 

Research   Center,   P.O.   Box   818,   LaCrosse,   WI 

54602,  USA. 

For  primary  bibliographic  entry  see  Field  5F. 
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EFFICACY  OF  ULTRAVIOLET  WATER 
TREATMENT  AT  THE  GREEN  LAKE,  MAINE, 
NATIONAL  FISH  HATCHERY, 

Leadville  National   Fish   Hatchery,  2842  County 

Road  300,  Leadville,  CO  81638,  USA. 

For  primary  bibliographic  entry  see  Field  5F. 
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MORPHOLOGIC  LESIONS  AND  ACUTE  TOX- 
ICITY IN  RAINBOW  TROUT  (SALMO  GAIRD- 
NERI)  TREATED  WITH  2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN, 

Department  of  Veterinary  Pathology,  Cornell  Uni- 
versity, Ithaca,  New  York. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07706 


2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN 
TOXICITY     IN     YELLOW     PERCH     (PERCA 
FLAVESCENS), 

Department  of  Veterinary  Pathology,  Cornell  Uni- 
versity, Ithaca,  New  York. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-07707 


LETHAL  TOXICITY  OF  LINDANE  ON  A  TE- 
LEOST  FISH,  ANGUILLA  ANGUILLA  FROM 
ALBUFERA  LAKE  (SPAIN):  HARDNESS  AND 
TEMPERATURE  EFFECTS, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5C. 
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MONITORING  OF  DOWNSTREAM  SALMON 
AND  STEELHEAD  AT  FEDERAL  HYDRO- 
ELECTRIC FACILITIES  - 1986, 

National  Marine  Fisheries  Service,  Portland,  OR. 


Northwest  Region. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-07745 


NATURAL  PROPAGATION  AND  HABITAT 
IMPROVEMENT,  VOLUME  II  -  IDAHO: 
ANNUAL  AND  FINAL  REPORTS,  1985. 

Bonneville   Power  Administration,   Div.   of  Fish 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
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WALDE,  DEADMAN,  LOWER  FISH,  AND 
BOULDER  CREEKS  ANADROMOUS  FISH 
HABITAT  SURVEY  AND  ENHANCEMENT 
PLAN, 

Clearwater  National  Forest.  Lochsa  District. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-07764 


LOCHSA   RD7ER   TRIBUTARIES   ENHANCE- 
MENT PROPOSAL, 

Clearwater  National  Forest. 

For  primary  bibliographic  entry  see  Field  2H. 
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ELDORADO  CREEK  FISH  PASSAGE, 

Clearwater  National  Forest. 
W.  Murphy,  and  A.  Espinosa. 
IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  Final  Report,  December  2,  1985.  p  92- 
136,  27  fig,  10  append.  DOE  Contract  No.  DE- 
A179-54BP16535,  Project  No.  84-6. 

Descriptors:  *Fish  passages,  'Eldorado  Creek, 
'Idaho,  Costs,  Fish  migration,  Fish  conservation, 
Fish  barriers. 

The  1984  Eldorado  Creek  Fish  Passage  Annual 
Report,  detailed  project  origination,  objectives  de- 
scription of  the  project  area,  methods  and  materials 
used  in  1984  and  the  results,  conclusions  and  rec- 
ommendations. Generally,  these  recommendations 
called  for  improving  length,  width,  and  depth  of 
the  pools  created  in  1984,  and  were  the  basis  for 
extending  the  project  into  1985.  In  1985,  an  addi- 
tional $13,000  was  allocated  for  the  Eldorado 
Creek  Barrier  Removal  Project.  The  action 
brought  the  total  project  funding  to  $30,668.  The 
1985  methodologies,  results  and  conclusions  are 
described.  Corrective  actions  taken  in  1985  have 
eliminated  high  and  low  flow  upstream  migration 
barriers  for  anadromous  fish  at  all  4  sites  in  Eldora- 
do Creek.  The  results  obtained  in  1985  were  com- 
pletely satisfactory,  and  no  further  work  is  neces- 
sary. (See  also  W88-07763)  (Lantz-PTT) 
W88-07766 


ELDORADO  CREEK:  A  PLAN  FOR  ENHANCE- 
MENT OF  KEY  ANADROMOUS  FISH  HABI- 
TAT IN  THE  CLEARWATER  RIVER  BASIN, 

Clearwater  National  Forest,  Pierce  Ranger  Dis- 
trict. 

A.  Espinosa,  R.  Vogelsang,  and  W.  Murphy. 
IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  p  137-193,  13  fig,  15  tab,  9  append. 
DOE  Contract  No.  DE-AI79-85BP16535,  Project 
No.  84-6. 

Descriptors:  'Eldorado  Creek,  'Anadromous  fish, 
•Fish  management,  'Fisheries,  Fish  conservation, 
Salmon,  Trout,  Fish  ponds,  Costs,  Fish  hatcheries, 
Stream  fisheries,  Cost  benefit  analysis. 

The  objective  of  the  proposed  Eldorado  Creek 
Habitat  Improvement  Project  is  to  improve  the 
productive  capability  of  12  miles  in  Eldorado 
Creek  and  5.1  miles  in  six  selected  tributaries.  A 
total  of  54  to  64  acres  of  summer  and  winter 
rearing  habitat  would  be  enhanced  over  a  4  year 


period.  In  addition,  2.5  acres  of  anadromous 
spawning  habitat  would  be  improved  for  spring 
chinook  salmon  and  steelhead  trout.  Current  con- 
ditions throughout  the  Eldorado  Creek  rearing 
system  indicate  that  pool  frequency,  pool  quality, 
bank  stability,  and  cobble  embeddedness  are  areas 
where  enhancement  efforts  should  be  concentrat- 
ed. In-stream  structures  designed  to  ameloriate 
these  factors  were  chosen  as  the  treatment  of 
choice  for  the  Eldorado  Drainage.  Reintroduction 
of  streamside  cover  was  also  indicated.  A  total  of 
346  structures,  1.5  miles  of  riparian  zone,  and  100 
pools  would  be  constructed  or  planted  under  this 
proposal  at  a  total  cost  of  $93,775.  Average  annual 
cost  is  $21,700.  Average  cost  per  structure  is  $175. 
The  benefit  cost  ratio  for  the  proposal  is  27.1  to  1. 
(See  also  W88-07763)  (Lantz-PTT) 
W88-07767 


UPPER  CROOKED  FORK  FISH  BARRIER  RE- 
MOVAL, 

Clearwater  National  Forest. 
R.  P.  Kramer,  E.  M.  Oman,  and  F.  A.  Espinosa. 
IN:  Natural  Propagation  and  Habitat  Improve- 
ment, Volume  II  -  Idaho:  Annual  and  Final  Re- 
ports, 1985.  p  194-259,  54  fig,  2  ref,  3  append.  DOE 
Contract  No.  DE-AI79-85BP16535,  Project  No. 
84-6. 

Descriptors:  'Upper  Crooked  Fork  Creek,  'Fish 
management,  'Fish  barriers,  'Idaho,  Fisheries, 
Salmon,  Anadromous  fish,  Fish  migration,  Stream 
fisheries,  Hopeful  Creek,  Fish  passages,  Spawning, 
Fish  hatcheries. 

Crooked  Fork  Creek  is  one  of  the  principal  tribu- 
taries of  the  Lochsa  River.  It  contains  the  bulk  of 
the  remaining  high  quality  spawning  and  rearing 
habitats  for  anadromous  fish  on  the  Clearwater 
National  Forest.  It  is  estimated  that  25%  of  the 
total  chinook  Salmon  and  25%  of  the  total  steel- 
head  smolt  production  of  the  Clearwater  National 
Forest  emanate  from  this  drainage.  The  long-term 
ability  to  restore  anadromous  fish  runs  to  the  upper 
Lochsa  system  is  dependent  upon  increasing  the 
available  spawning  habitat  in  the  Crooked  Fork 
drainage.  Stream  and  habitat  surveys  performed  in 
1983  on  the  Crooked  Fork  established  that  several 
natural  waterfalls  and  rock  chutes  totally  preclude 
upstream  migration  of  spring  chinook  salmon 
during  late  summer  flows.  At  some  high  flows 
summer  steelhead  are  able  to  negotiate  the  barriers. 
Seven  major  barriers  and  five  partial  barriers  were 
drilled  and  blasted  in  the  summer  of  1984.  Follow- 
ing evaluation  in  1985,  six  of  the  major  barriers  and 
four  of  the  partial  barriers  required  additional 
work.  Deep  take-off  pools,  resting  areas,  and 
gentler  gradients  were  created  to  increase  fish  pas- 
sage. An  additional  barrier  was  identified  on  Hope- 
ful Creek,  a  tributary  of  the  Crooked  Fork,  and 
was  removed.  (See  also  W88-07763)  (Author's  ab- 
stract) 
W88-07768 


SOUTH  FORK  CLEARWATER  RIVER  HABI- 
TAT ENHANCEMENT:  ANNUAL  REPORT  - 
1985, 

Nezperce  National  Forest. 

For  primary  bibliographic  entry  see  Field  2H. 
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BAHRAIN:   TRAINING   OF  STAFF  FOR   DE- 
SALINATION PLANTS, 

Ministry  of  Works,  Power  and  Water,  State  of 

Bahrain. 

For  primary  bibliographic  entry  see  Field  3A. 
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2K 

W88-07316 

5D 

W88-07317 

5D 

W88-07318 

5D 

W88-07319 

5D 

W88-07320 

5D 

W88-07321 

5D 

W88-07322 

5D 

W88-07323 

5D 

W88-07324 

5D 

W88-07325 

5D 

W88-07326 

5D 

W88-07327 

5D 

W88-07328 

5D 

W88-07329 

5D 

W88-07330 

5D 

W88-07331 

5D 

W88-07332 

5D 

W88-07333 

5D 

W88-07334 

5D 

W88-07335 

5D 

W88-07336 

5D 

W88-07337 

5D 

W88-07338 

5D 

W88-07339 

5D 

W88-07340 

5D 

W88-07341 

5D 

W88-07342 

5D 

W88-07343 

5D 

W88-07344 

5D 

W88-07345 

5D 

W88-07346 

5D 

W88-07347 

5D 

W88-07348 

5D 

W88-07349 

5D 

W88-07350 

5D 

W88-07351 

5D 

W88-07352 

5D 

W88-07353 

5D 

W88-07354 

5D 

W88-07355 

5D 

W88-07356 

5D 

W88-07357 

5D 

W88-07358 

3C 

W88-07359 

5D 

W88-07360 

3C 

W88-07361 

5D 

W88-07362 

5D 

W88-07363 

5C 

W88-07364 

5D 

W88-07365 

5D 

W88-07366 

5D 

W88-07367 

5D 

W88-07368 

5D 

W88-07369 

5D 

W88-07370 

5D 

W88-07371 

5D 

W88-07372 

5D 

W88-07373 

5D 

W88-07374 

5D 

W88-07375 

5D 

W88-07376 

5D 

W88-07377 

6E 

W88-07378 

6D 

W88-07379 

6D 

W88-07380 

6E 

W88-07381 

6E 

W88-07382 

5D 

W88-07383 

5F 

W88-07384 

5A 

W88-07385 

2E 

W88-07386 

2E 

W88-07387 

2E 

W88-07388 

2E 

W88-07389 

2E 

W88-07390 

2E 

W88-07391 

2E 

W88-07392 

2E 

W88-07393 

2E 

W88-07394 

2E 

W88-07395 

2E 

W88-07396 

2E 

W88-07397 

2E 

W88-07398 

2E 

W88-07399 

2E 

W88-07400 

2E 

W88-07401 

7C 

W88-07402 

2E 

W88-07403 

2E 

W88-07404 

2B 

W88-07405 

2B 

W88-07406 

2A 

W88-07407 

2B 

W88-07408 

2B 

W88-07409 

2E 

W88-07410 

2E 

W88-0741 1 

2E 

W88-07412 

2E 

W88-07413 

2E 

W88-07414 

5A 

W88-07415 

5G 

W  8  8-074 16 

5G 

W88-07417 

5D 

W88-07418 

5D 

W88-07419 

5D 

W88-07420 

5D 

W88-07421 

5D 

W88-07422 

5E 

W88-07423 

5B 

W88-07424 

5B 

W88-07425 

8G 

W88-07426 

8D 

W88-07427 

5B 

W88-07428 

8D 

W88-07429 

5E 

W88-07430 

8B 

W88-07431 

8A 

W88-07432 

8B 

W88-07433 

8B 

W  8  8-07434 

5A 

W88-07435 

5A 

W88-07436 

5A 

W88-07437 

6A 

W88-07438 

2B 

W88-07439 

5B 

W88-07440 

5B 

W88-07441 

5B 

W88-07442 

5G 

W88-07443 

5C 

W88-07444 

8A 

W88-07445 

5B 

W88-07446 

2H 

W88-07447 

5B 

W88-07448 

2J 

W88-07449 

2E 

W88-07450 

2F 

W88-07451 

2H 

W88-07452 

5B 

W88-07453 

2A 

W88-07454 

8A 

W88-07455 

8A 

W88-07456 

8C 

W88-07457 

8A 

W88-07458 

8A 

W88-07459 

8C 

W88-07460 

8C 

W88-07461 

8C 

W88-07462 

8C 

W88-07463 

5C 

W88-07464 

2H 

W88-07465 

2H 

W88-07466 

2H 

W88-07467 

2L 

W88-07468 

2H 

W88-07469 

2H 

W88-07470 

5C 

W88-07471 

5B 

W88-07472 

5C 

W88-07473 

5C 

W88-07474 

5C 

W88-07475 

5C 

W88-07476 

8B 

W88-07477 

2E 

W88-07478 

2H 

W88-07479 

2B 

W88-07480 

5B 

W88-07481 

5F 

W88-07482 

5D 

W88-07483 

5D 

W88-07484 

5D 

A-2 
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W88-07819 


V88-07485 

5B 

W88-07569 

4C 

W88-07653 

6B 

W88-07737 

7A 

V88-07486 

SB 

W88-07570 

4C 

W88-07654 

6E 

W88-07738 

6D 

V88-07487 

5F 

W88-07571 

2F 

W88-07655 

5D 

W88-07739 

6F 

V88-07488 

5A 

W88-07572 

4C 

W88-07656 

5D 

W88-07740 

2A 

V88-07489 

8B 

W88-07573 

2G 

W88-07657 

7B 

W88-07741 

3B 

V88-07490 

8A 

W88-07574 

2F 

W88-07658 

7B 

W88-07742 

2F 

V88-07491 

4A 

W88-07575 

2A 

W88-07659 

7B 

W88-07743 

7A 

V88-07492 

5G 

W88-07576 

4C 

W88-07660 

81 

W88-07744 

5B 

V88-07493 

2E 

W88-07577 

4C 

W88-07661 

3C 

W88-07745 

2H 

V88-07494 

5G 

W88-07578 

2F 

W88-07662 

81 

W88-07746 

2H 

V88-07495 

5C 

W88-07579 

4C 

W  8  8-07663 

5F 

W88-07747 

5A 

V88-07496 

5C 

W88-07580 

3C 

W88-07664 

5F 

W88-07748 
W88-07749 
W88-0775O 
W88-07751 
W88-07752 
W88-07753 

2F 
5B 
5B 
5E 
5C 
5E 

V88-07497 

5F 

W88-07581 

2F 

W88-07665 

5A 

V88-07498 

5C 

W88-07582 

2A 

W88-07666 

5A 

V88-07499 

5C 

W88-07583 

2L 

W88-07667 

5A 

V88-07500 
V88-07501 
V88-07502 

5A 
5C 
5D 

W88-07584 
W88-07585 
W88-07586 

2B 

4C 
2G 

W88-07668 
W88-07669 
W88-07670 

5A 
2H 
6G 

V88-07503 

5F 

W88-07587 

2G 

W88-07671 

4C 

W88-07754 

5B 

V88-07504 

6A 

W88-07588 

5B 

W88-07672 

3C 

W88-07755 

5G 

V88-07505 

8A 

W88-07589 

5A 

W88-07673 

2G 

W88-07756 

5D 

V88-07506 

5E 

W88-07590 

5A 

W88-07674 

2G       i 

W88-07757 

5B 

V'88-07507 

5E 

W88-07591 

5C 

W88-07675 

2H 

W88-07758 

4C 

V88-07508 

8B 

W88-07592 

5D 

W88-07676 

5F 

W88-07759 

5E 

V88-07509 

8A 

W88-07593 

5B 

W88-07677 

5F 

W88-07760 

2H 

V88-07510 

2G 

W88-07594 

5C 

W88-07678 

5F 

W88-07761 

6A 

V88-07511 

5B 

W88-07595 

5B 

W88-07679 

5A 

W88-07762 

8G 

V88-07512 

2H 

W88-07596 

5B 

W88-07680 

5A 

W88-07763 

2H 

V88-07513 

2E 

W88-07597 

5D 

W88-07681 

2B 

W88-07764 

2H 

V88-07514 

2G 

W88-07598 

5B 

W88-07682 

2B 

W88-07765 

2H 

V88-07515 

2A 

W88-07599 

5B 

W88-07683 

2C 

W88-07766 

81 

V88-07516 

2G 

W88-07600 

5B 

W88-07684 

2B 

W88-07767 

81 

V88-07517 

2A 

W  8  8-07601 

5C 

W88-07685 

2B 

W88-07768 

81 

V88-07518 

2E 

W88-07602 

5F 

W88-07686 

2B 

W88-07769 

2H 

V88-07519 

2E 

W88-07603 

5B 

W88-07687 

2B 

W88-07770 

2H 

V88-07520 

2E 

W88-07604 

5A 

W88-07688 

5C 

W88-07771 

4C 

V88-07521 

2L 

W88-07605 

5B 

W88-07689 

5C 

W88-07772 

5B 

V88-07522 

2F 

W88-07606 

5F 

W88-07690 

5C 

W88-07773 

5B 

V88-07523 

2A 

W88-07607 

5C 

W88-07691 

2B 

W88-07774 

5E 

V88-07524 

2A 

W88-07608 

5B 

W88-07692 

3F 

W88-07775 

7C 

V88-07525 

2G 

W88-07609 

2K 

W88-07693 

3F 

W88-07776 

5B 

V88-07526 

2G 

W88-07610 

5B 

W88-07694 

7B 

W88-07777 

5B 

V88-07527 

5B 

W88-07611 

5C 

W88-07695 

2L 

W88-07778 

2B 

V88-07528 

2B 

W88-07612 

5C 

W88-07696 

5A 

W88-07779 

5C 

V88-07529 

2B 

W88-07613 

5A 

W88-07697 

5A 

W88-07780 

7C 

V88-07530 

2B 

W88-07614 

5A 

W88-07698 

5B 

W88-07781 

5B 

V88-07531 

2F 

W88-07615 

5B 

W88-07699 

2F 

W88-07782 

7B 

V88-07532 

2F 

W88-07616 

5E 

W88-07700 

2G 

W88-07783 

5A 

V88-07533 

2E 

W88-07617 

5B 

W88-07701 

2G 

W88-07784 

5A 

V88-07534 

2F 

W88-07618 

5C 

W88-07702 

3F 

W88-07785 

5A 

V88-07535 

2C 

W88-07619 

5B 

W88-07703 

2J 

W88-07786 

5A 

V88-07536 

2C 

W88-07620 

5C 

W88-07704 

2E 

W88-07787 

5A 

V88-07537 

2H 

W88-07621 

5B 

W88-07705 

2B 

W88-07788 

5A 

V88-07538 

5D 

W88-07622 

5B 

W88-07706 

5C 

W88-07789 

5A 

V88-07539 

2E 

W88-07623 

5B 

W88-07707 

5C 

W88-07790 

5A 

V88-0754O 

5C 

W88-07624 

5B 

W88-07708 

5B 

W88-07791 

5A 

V88-07541 

5D 

W88-07625 

SB 

W88-07709 

5B 

W88-07792 

5A 

V88-07542 

5F 

W88-07626 

5B 

W88-07710 

2J 

W88-07793 

5A 

V88-07543 

5B 

W88-07627 

2B 

W88-07711 

5B 

W88-07794 

5A 

V88-07544 

5B 

W88-07628 

2B 

W88-07712 

5C 

W88-07795 

5A 

V88-07545 

5F 

W88-07629 

2B 

W88-07713 

5A 

W88-07796 

5A 

V88-07546 

5A 

W88-07630 

2B 

W88-07714 

5B 

W88-07797 

5A 

V88-07547 

5D 

W88-07631 

2B 

W88-07715 

6F 

W88-07798 

5A 

V88-07548 

5G 

W88-07632 

2C 

W88-07716 

6F 

W88-07799 

5A 

V88-07549 

5D 

W88-07633 

5A 

W88-07717 

5G 

W88-07800 

5A 

V88-07550 

3C 

W88-07634 

5A 

W88-07718 

5B 

W88-07801 

5F 

V88-07551 

5F 

W88-07635 

5A 

W88-07719 

5B 

W88-O7802 

5A 

V88-07552 

5D 

W88-07636 

3C 

W88-07720 

5B 

W88-07803 

5A 

V88-07553 

5A 

W88-07637 

5A 

W88-07721 

6F 

W88-07804 

5A 

V88-07554 

6D 

W88-07638 

2H 

W88-07722 

5B 

W88-07805 

5A 

V88-07555 

6C 

W88-07639 

5C 

W88-07723 

5B 

W88-07806 

5A 

V88-07556 

2E 

W88-07640 

5C 

W88-07724 

5B 

W88-07807 

5A 

V88-07557 

8C 

W88-07641 

2H 

W88-07725 

7C 

W88-07808 

5A 

V88-07558 

4B 

W88-07642 

5C 

W88-07726 

5B 

W88-07809 

5A 

V88-07559 

6G 

W88-07643 

5C 

W88-07727 

6F 

W88-07810 

5A 

V88-07560 

2A 

W88-07644 

2B 

W88-07728 

2F 

W88-07811 

5A 

V88-07561 

5B 

W88-07645 

5B 

W88-07729 

5F 

W88-07812 

5A 

V88-07562 

2G 

W88-07646 

2B 

W88-07730 

6F 

W88-07813 

5F 

V88-07563 

2D 

W88-07647 

2B 

W88-07731 

6E 

W88-07814 

5A 

V88-07564 

7B 

W88-07648 

8G 

W88-07732 

6E 

W88-07815 

5A 

V88-07565 

5E 

W88-07649 

7B 

W88-07733 

6E 

W88-07816 

5A 

V88-07566 

2E 

W88-07650 

5E 

W88-07734 

6E 

W88-07817 

5G 

V88-07567 

4C 

W88-07651 

7B 

W88-07735 

6A 

W88-07818 

5G 

V88-07568 

4C 

W88-07652 

6B 

W88-07736 

7C 

W88-07819 

5C 

A-3 

W88-07820 
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W88-07820 

5G 

W88-07821 

5G 

W88-07822 

5G 

W88-07823 

5B 

W88-07824 

5B 

W88-07825 

5B 

W88-07826 

5B 

W88-07827 

5B 

W88-07828 

5B 

W88-07829 

2J 

W88-O7830 

5B 

W88-07831 

5G 

W88-07832 

5B 

W88-07833 

5B 

W88-07834 

5B 

W88-07835 

5G 

W88-07836 

5G 

W88-07837 

5G 

W88-07838 

5G 

W88-07839 

5G 

W88-0784O 

5G 

W88-07841 

5G 

W88-07842 

5G 

W88-07843 

8A 

W88-07844 

6F 

W88-07845 

2E 

W88-07846 

2E 

W88-07847 

6E 

W88-07848 

5G 

W88-07849 

5D 

W88-07850 

3C 

W88-07851 

3A 

W88-07852 

3A 

W88-07853 

3A 

W88-07854 

3A 

W88-07855 

3A 

W88-07856 

3A 

W88-07857 

3A 

W88-07858 

5F 

W88-07859 

5F 

W88-07860 

5F 

W88-07861 

3C 

W88-07862 

3C 

W88-07863 

3C 

W88-07864 

3C 

W88-07865 

3C 

W88-07866 

3B 

W88-07867 

3B 

W88-07868 

3B 

W88-07869 

5C 

W88-07870 

4B 

W88-07871 

3C 

W88-07872 

3C 

W88-07873 

3A 

W88-07874 

3C 

W88-07875 

3A 

W88-07876 

3A 

W88-07877 

3C 

W88-07878 

3A 

W88-07879 

3A 

W88-07880 

3A 

W88-07881 

3A 

W88-07882 

3A 

W88-07883 

3A 

W88-07884 

3A 

W88-07885 

3A 

W88-07886 

3A 

W88-07887 

5F 

W88-07888 

5F 

W88-07889 

5F 

W88-07890 

3B 

W88-07891 

3B 

W88-07892 

3B 

W88-07893 

3B 

W88-07894 

3B 

W88-07895 

2J 

W88-07896 

2J 

W88-07897 

2J 

W88-07898 

2J 

W88-07899 

2J 

W88-07900 

2J 

W88-07901 

7B 

W88-07902 

2J 

W88-07903 

8A 

W88-07904  5E 

W88-07905  5B 

W88-07906  5B 

W88-07907  5B 

W88-07908  5B 

W88-07909  5C 

W88-O7910  4B 

W88-07911  5E 

W88-07912  4B 

W88-07913  2F 

W88-07914  2F 

W88-07915  7B 

W88-07916  4C 

W88-07917  5B 

W88-07918  2L 

W88-07919  2K 

W88-07920  2K 

W88-07921  2K 

W88-07922  2F 

W88-07923  2H 

W88-07924  2K 

W88-07925  2H 

W88-07926  2L 

W88-07927  5B 

W88-07928  5B 

W88-07929  2H 

W88-07930  5B 

W88-07931  2K 

W88-07932  2K 

W88-07933  5B 

W88-07934  2E 

W88-07935  2C 

W88-07936  2H 

W88-07937  2H 

W88-07938  2C 

W88-07939  2J 

W88-07940  2L 

W88-07941  5F 

W88-07942  5A 

W88-07943  6B 

W88-07944  5B 

W88-07945  5G 


W88-07946 

4C 

W88-07947 

2H 

W88-07948 

2H 

W88-07949 

2K 

W88-07950 

7B 

W88-07951 

2F 

W88-07952 

2J 

W88-07953 

2F 

W88-07954 

2C 

W88-07955 

5D 

W88-07956 

5B 

W88-07957 

5C 

W88-07958 

5G 

W88-07959 

7B 

W88-07960 

7A 

W88-07961 

5D 

W88-07962 

5A 

W88-07963 

2E 

W88-07964 

5B 

W88-07965 

5A 

W88-07966 

8E 

W88-07967 

2J 

W88-07968 

2H 

W88-07969 

5E 

W88-07970 

5B 

W88-07971 

5E 

W88-07972 

5D 

W88-07973 

5D 

W88-07974 

5E 

W88-07975 

5G 

W88-07976 

5A 

W88-07977 

7A 

W88-07978 

5D 

W88-07979 

7A 

W88-07980 

5G 

W88-07981 

2F 

W88-07982 

5D 

W88-07983 

8F 

■ 
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NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  for  PR -360-4. 


MIC80EICHE/PAPEI!  COPY 

DISKETTES 

MAGNETIC  TAPE 

AOI 

V.  95 

9  95 

EOI 

E0? 

$8  50 
.11.00 

Ml 

DO? 

$50  00 

T0I 
TO? 

....  $150.00 

A02 

75.00 

200.00 

A03 

1295 

E03 

12  00 

003.. 

125.00 

T03... 

300.00 

A04A05 

14.95 

E04 

.  14.50 

D04 

175.00 

T04... 

400.00 

A06A09 

19  95 

EOS 

16.50 

DOS 

22500 

T05 

500.00 

AI0AI3 

25  95 

E06 

1900 

006 

275.00 

T06 

60000 

A14AI7 

32  95 

E07 

21.50 

007 

32500 

T07 

700.00 

AI8A2I 

3895 

E08 

2400 

008 

375.00 

T08 

80000 

A22A75 

44  95 

E09 

2650 

009... 

425.00 

T09 

900.00 

AM 

• 

EI0 

2900 

010.. 

475.00 

TIO. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


CALIBRATION  OF  WATER-BALANCE 

MODEL  FOR  SMALL  WATERSHEDS  IN 
EASTERN  OREGON, 

Chequamegon   National    Forest,    Park   Falls,   WI. 
D.  A.  Higgins,  S.  B.  Maloney,  A.  R.  Tiedemann, 
and  T.  M.  Quigley. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,   p   347-360,   April    1988.   2   fig,   7   tab,    17   ref. 

Descriptors:  'Oregon,  'Hydrologic  budget.  'Wa- 
tersheds, 'Small  watersheds,  Calibrations,  Hydrol- 
ogy, Model  studies,  BURP  model.  Mathematical 
studies,  Prediction,  Runoff,  Snowmelt,  Forest  wa- 
tersheds, Subsurface  water,  Streamfiow. 

The  BURP  water-balance  model  was  calibrated 
for  13  small  (0.46  to  7.00  sq  mi),  forested  water- 
sheds in  the  Blue  Mountains  of  eastern  Oregon 
where  snowmelt  is  the  dominant  source  of  runoff. 
BURP  is  the  model  name  and  is  not  an  acronym. 
Six  of  the  16  parameters  in  BURP  were  calibrated. 
The  subsurface  recession  coefficient  and  three  sub- 
surface water-storage  parameters  were  most  sensi- 
tive for  simulating  monthly  flow.  Calibrated  sub- 
surface-water storage  parameters  were  calibrated 
at  between  20  to  120  percent  of  their  initial  values 
obtained  from  a  category  III  soil  survey.  That 
reconnaissance-level  survey  was  apparently  too 
broad  to  accurately  reflect  subsurface-water  stor- 
age in  small  watersheds.  Tests  of  model  perform- 
ance showed  BURP  is  capable  of  producing  accu- 
rate simulations  of  monthly  flow  for  mountainous, 
snow-dominated  watersheds  with  shallow  (<  4  ft) 
soils  when  calibrated  with  2  to  4  years  of  stream- 
flow  data.  A  regression  of  observed  versus  simulat- 
ed monthly  flows  with  data  from  all  watersheds 
combined  showed  that  BURP  accounted  for  85 
percent  of  the  variability  in  observed  flows,  which 
ranged  from  0.01  to  20.8  inches,  but  underpredict- 
ed  high  flow  months,  with  a  slope  of  1.15  that  is 
significantly  different  from  1.0  (p  =  0.05).  Without 
prior  calibration,  subsurface-water  storage  param- 
eters appeared  to  be  the  greatest  source  of  poten- 
tial error.  (Author's  abstract) 
W88-08042 


DOES  EVAPORATION  OVER  THE  ARABIAN 
SEA  PLAY  A  CRUCIAL  ROLE  IN  MOISTURE 
TRANSPORT  ACROSS  THE  WEST  COAST  OF 
INDIA  DURING  AN  ACTIVE  MONSOON 
PERIOD, 

National   Inst,   of  Oceanography,    Panaji   (India). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08116 


PREDICTION  OF  THE  1979  SUMMER  MON- 
SOON ONSET  WITH  MODIFIED  PARAME- 
TERIZATION SCHEMES, 

European    Centre    for    Medium    Range    Weather 

Forecasts,  Reading  (England). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-08U7 


APPLICATION    OF    SUPERCOMPUTERS    TO 
WEATHER  FORECASTING, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08120 


STRUCTURE  OF  A  CONVERGENT  CLOUD 
BAND  OVER  THE  JAPAN  SEA  IN  WINTER:  A 
PREDICTION  EXPERIMENT, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08122 


SPACE  TRANSFORMATIONS  IN  THE  STUDY 
OF  MULTIDIMENSIONAL  FUNCTIONS  IN 
THE  HYDROLOGICAL  SCIENCES, 

Institute   of  Geology    and    Mineral    Exploration, 
Athens  (Greece). 
G.  Christakos. 


Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  1,  p  42-48,  March  1988.  33  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
models,  'Groundwater,  'Aquifers,  'Porous  media, 
Multidimensional  phenomena,  Space  transforma- 
tions, Mathematical  analysis,  Fourier  analysis. 

In  the  hydrological  sciences  complex  phenomena 
are  often  dealt  with  which  take  place  in  several 
dimensions,  such  as  2-dimensional  distributions  of 
rainfall  over  a  region  or  3-dimensional  chemical 
transport  within  an  aquifer.  The  aim  of  this  paper 
is  to  show  benefits  obtained  by  use  of  space  trans- 
formations in  the  solution  of  multidimensional 
problems.  The  approach  is  to  transform  the  origi- 
nal space  to  a  space  of  lower  dimensionality, 
where  analysis  is  easier  and  involves  less  computa- 
tional effort.  In  calculations  involving  isotropic 
functions,  analytically  and  computationally  tracta- 
ble expressions  are  available  for  both  the  space 
transformations  and  their  inverses.  Particular  atten- 
tion is  paid  to  the  frequency  domain  forms  of  the 
space  transformations.  Differential  equations  de- 
scribing flow  through  porous  media,  structural 
identification  of  spatially  distributed  soil  variables, 
and  estimation  and  simulation  of  hydrologic  fields 
are  a  few  applications  where  the  use  of  these 
transforms  may  be  fruitful.  Simple  examples  are 
included  to  illustrate  the  methodology,  and  some 
areas  of  further  work  are  indicated.  (Author's  ab- 
stract) 
W88-08178 


NOTE  ON  THE  REPRESENTATION  OF  NON- 
LINEARITY  IN  RUNOFF  PROCESS  BY  THE 
GENERAL  HYDROLOGIC  SYSTEM  MODEL, 

Centre  for  Water  Resources,  Madras  (India). 
T.B.  Babu  Rao. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  2,  p  85-90,  June   1986.  6  fig,   1  tab,   18  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
models,  'Storm  runoff,  'Rainfall-runoff  relation- 
ships, 'Discharge  measurement,  'Flood  hydro- 
graphs,  Rainfall,  Nonlinearity,  Hydrographs. 

The  parameters  of  a  previously  proposed  nonlinear 
model,  the  General  Hydrologic  System  (GHS) 
model,  examined  by  using  116  storms  in  11  basins. 
A  study  of  the  relationship  of  storage  at  peak  and 
peak  flow  indicates:  (1)  the  existence  of  nonlinear- 
ity and  (2)  the  ranges  of  nonlinearity  and  linearity 
in  the  runoff  process  in  a  basin  system.  The  deriva- 
tion of  the  nonlinear  term  in  the  model  from  the 
storage-discharge  relationship,  is  explained.  Graph- 
ical multiple  correlations  and  mathematical  rela- 
tionships between  model  parameters  and  the  pa- 
rameters representing  rainfall  characteristics  were 
also  obtained  to  facilitate  the  flood  hydrograph 
estimation  due  to  a  future  storm  in  a  basin.  The 
storage  loop  and  the  surface  runoff  hydrograph 
were  reproduced  using  the  nonlinear  storage  equa- 
tion and  the  nonlinear  surface  runoff  model,  re- 
spectively. The  derivation  of  model  parameters 
from  the  multiple  correlations  and  the  mathemati- 
cal relationships  between  the  model  parameters 
and  the  parameters  representing  rainfall  character- 
istics, are  explained.  (Author's  abstract) 
W88-08182 


DERIVATION  OF  SOME  FREQUENCY  DIS- 
TRIBUTIONS USING  THE  PRINCIPLE  OF 
MAXIMUM  ENTROPY  (POME), 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-08183 


DIFFUSION  HYDRODYNAMIC  MODEL 
(DHM), 

Williamson  and  Schmid,  Irvine,  CA. 

TV.  Hromadka,  and  C.C.  Yen. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  3,  p  118-170,  September  1986.  63  fig,  24  ref, 

append. 

Descriptors:  'Routing,  'Mathematical  models, 
'Hydrologic  models,  'Drainage  systems,  'Over- 
land  flow,   'Rainfall-runoff  relationships.   Water- 


sheds,   Flood    control,    Diffusion    hydrodynamic 
mode],  Channel  flow,  Hydraulic  properties. 

A  diffusion  hydrodynamic  model  of  coupled  2- 
dimensional  overland  flow  and  1 -dimensional  open 
channel  flow  (DHM)  was  developed.  Because  of 
the  diffusion  form  of  the  governing  flow  equations 
used  in  this  model,  several  important  hydraulic 
effects  are  accomodated  which  are  incapable  of 
being  handled  by  the  kinematic  routing  techniques 
which  are  often  used  in  most  watershed  models; 
namely,  backwater  effects,  channel  overflow,  com- 
bined overland  flow  and  storage  effects,  and  pond- 
ing. Because  these  often  ignored  hydraulic  effects 
are  important  in  drainage  studies  involving  flood 
control  channel  deficiencies  and  subtle  grade  dif- 
ferences between  watershed  boundaries  (e.g.,  allu- 
vial fan  hydrology),  the  DHM  approach  affords 
the  practicing  hydrologist  a  new  tool  for  drainage 
system  evaluations.  (Author's  abstract) 
W88-08184 


HYDROLOGICAL  ANALYSIS  OF  BASIN  BE- 
HAVIOR FROM  SOIL  MOISTURE  DATA, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-08291 


RATIONAL  FORMULA  INTERPRETED 
USING  A  PHYSICALLY-BASED  MATHEMATI- 
CAL MODEL, 

Old  Dominion  Univ.,  Norfolk,  VA. 

A.  O.  Akan,  and  A.  A.  Al-Turbak. 

Nordic  Hydrology  NOHYBB,  Vol.   19,  No.   1,  p 

41-52,  1988.  4  fig,  19  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Urban 
hydrology,  'Infiltration,  'Hydrology,  'Watershed, 
'Surface  runoff,  'Model  studies,  Mathematical 
model.  Rational  formula,  Infiltration  equations, 
Basins,  Free  water.  Prediction,  Catchment  basins, 
Rainfall,  Hydrologic  models,  Kinematic  overland 
flow,  Green-Ampt  equations. 

A  new  interpretation  is  given  for  the  rational  for- 
mula in  view  of  a  mathematical  model  founded  on 
the  kinematic  overland  flow  and  Green  and  Ampt 
infiltration  equations.  The  potential  variability  of 
the  runoff  coefficient  with  various  rainfall  and 
basin  characteristics  is  demonstrated.  However, 
using  the  concept  of  hydrologic  similarity,  it  is 
possible  to  predict  the  runoff  coefficient  in  terms  of 
several  physically-based  non  dimensional  param- 
eters for  homogeneous  planar,  rectangular  basins. 
(Author's  abstract) 
W88-08293 


THREE  INSTRUMENTS  USED  IN  RAINFALL- 
RUNOFF  SIMULATION  EXPERIMENTS, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08368 


MODEL  OF  RIVER  FLOW  FORECASTING 
FOR  A  SMALL  FORESTED  MOUNTAIN 
CATCHMENT, 

Kyoto  Univ.  (Japan).  Dept.  of  Forestry. 

Y.  Fukushima. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 

167-185,  April  1988.  14  fig,  6  tab,  52  ref. 

Descriptors:  'Steamflow  forecasting,  'River  flow, 
♦Hydrologic  cycle,  'Hydrographs,  'Hydrologic 
models,  'Catchment  areas,  'Forest  hydrology. 
Mountains,  Base  flow,  Storm  runoff,  Rainfall,  Eva- 
potranspiration,  Model  studies. 

A  model  for  quantitatively  expressing  the  hydrolo- 
gical cycle  in  a  forested  mountain  catchment  is 
proposed.  This  model  -  HYCYMODEL  -  is  able  to 
predict  both  short-  and  long-term  hydrographs  be- 
cause the  model  parameters  remain  independent  of 
time.  It  shows  a  good  applicability  for  ten  years  of 
continuous  data  at  both  hourly  and  daily  intervals 
for  the  Kiryu  catchment,  a  forested  mountain 
basin.  Since  HYCYMODEL  does  not  need  hydro- 


Field  2— WATER  CYCLE 
Group  2A — General 


graph   separation   between   storm   flow   and   base 
flow,  it  is  a  particularly  attractive  model.  (Author's 
abstract) 
W88-08370 


TEMPORAL  AND  SPATIAL  PATTERNS  OF 
NITRATE  LOSSES  FROM  AN  AGRICULTUR- 
AL CATCHMENT, 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08600 


NITROGEN  INPUTS  AND  OUTPUTS  IN  A 
SMALL  AGRICULTURAL  CATCHMENT  IN 
THE  EASTERN  PART  OF  THE  UNITED  KING- 
DOM, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08601 


TRANSFORMATION  OF  RAINFALL  ENERGY 
BY  A  TROPICAL  RAIN  FOREST  CANOPY  IN 
RELATION  TO  SOIL  EROSION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08602 


DYNAMICS  OF  A  TROPICAL  FLOODPLAIN 
ENVIRONMENT  WITH  REFERENCE  TO 
FOREST  ECOLOGY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
S.  Nortcliff,  and  J.  B.  Thornes. 
Journal  of  Biogeography  JBIODN,  Vol.  15,  No.  1, 
p  49-59,  January  1988.  3  fig,  2  tab,  20  ref. 

Descriptors:  *Rain  forests,  *Forest  ecology,  'Eco- 
systems, 'Tropical  flood  plains,  Storm  seepage, 
Runoff,  Catchment  areas,  Regional  analysis, 
Groundwater  movement,  Model  studies,  Flooding, 
Overland  flow,  Tropical  regions,  Brazil. 

The  present  investigation  seeks  to  illuminate  the 
dynamics  of  subsurface  flow  and  overland  flow  in 
fioodplain  environments  of  a  small  forested  tropi- 
cal catchment  near  Manaus,  Amazonas.  There  are 
large  areas  of  fioodplain  environments  within  the 
tropical  forest  of  the  region,  and  these  environ- 
ments play  a  crucial  role  in  determining  the  overall 
dynamics  of  the  catchments,  both  with  respect  to 
the  water  flow  through  them,  but  also  the  distribu- 
tion and  movement  of  fresh  litter  and  partially 
decomposed  organic  matter  on  the  fioodplain.  The 
dynamics  of  these  fioodplain  environments  are 
considered  in  relation  to  the  variations  in  storage 
capacity,  groundwater  fluxes,  and  saturated  over- 
land flow,  together  with  the  magnitude  and  fre- 
quency of  overbank  flow  from  the  stream  and  the 
contemporary  morphology  of  the  fioodplain  dy- 
namics may  lead  to  more  successful  management 
of  tropical  catchments  both  in  their  natural  forest- 
ed state  and  when  cleared.  The  results  suggest  that 
some  revision  of  the  conventional  model  of  flood 
activity  may  be  required.  (Author's  abstract) 
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An  examination  of  the  calibration  aspect  of  con- 
ceptual rainfall-runoff  models  was  undertaken 
using    the    Sacramento   soil    moisture   accounting 


model  and  a  study  comparing  the  performance  of  a 
Newton-type  optimization  algorithm  with  that  of  a 
direct  search  algorithm.  The  primary  finding  is 
that  the  direct  search  algorithm  was  more  likely 
than  the  Newton-type  algorithm  to  find  accurate 
parameter  estimates,  although  the  Newton-type 
used  less  computer  time.  The  primary  reason  for 
the  lack  of  robustness  of  the  Newton-type  algo- 
rithm appears  to  be  poor  conditioning  of  the  re- 
sponse surface.  Graphical  studies  of  the  response 
surface  of  the  model's  parameter  space  confirmed 
the  presence  of  discontinuities  and  a  rough-tex- 
tured surface,  particularly  in  the  derivatives. 
Future  research  in  this  area  should  focus  on  the 
roles  of  model  structure  and  calibration  data  in  the 
optimization  problem,  and  on  methods  to  alleviate 
the  problems  of  rough  response  surface  texture, 
discontinuities,  multiple  optima,  parameter  interac- 
tion, and  parameter  nonidentifiability.  (Author's 
abstract) 
W88-08662 


HYDROLOGY  PAST  AND  PRESENT, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
J.  C.  I.  Dodge. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 
No.  1,  p  5-26,  1988.  4  fig,  4  tab,  81  ref. 

Descriptors:  'Developing  countries,  'Human  dis- 
eases, 'Agriculture,  'Theoretical  analysis,  Multi- 
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Scientific  hydrology  is  considered  against  the 
background  of  the  classical  development  of  scien- 
tific knowledge.  A  possible  candidate  to  be  consid- 
ered as  the  fundamental  theorem  in  hydrology  is 
the  concept  contained  in  the  equation  of  continui- 
ty. The  application  of  statistical  mechanics  and 
system  theory  to  the  science  of  hydrology  is  re- 
viewed. The  relationship  between  hydrology  and 
human  problems  is  complex.  Immediately  related 
to  the  hydrological  cycle  are  the  cycle  of  erosion 
and  sedimentation  and  the  major  biogeochemical 
cycles  all  of  which  interact  with  economic  factors, 
such  as  urbanization  and,  social  factors,  such  as 
population  growth.  The  problem  of  supplying 
water  for  health  and  for  food  in  developing  coun- 
tries and  conditions  and  guidelines  for  effective 
solutions  to  these  problems  are  considered.  The 
future  direction  of  hydrology,  including  the  devel- 
opment of  a  unified  hydrologic  theory  requires 
interaction  of  hydrologists  specializing  in  the  vari- 
ations sub-divisions  of  the  science.  (Miller-PTT) 
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Estimates  of  mean  annual  precipitation  (MAP) 
over  areas  are  the  starting  point  for  all  computa- 
tions of  water  and  chemical  balances  for  drainage 
basins  and  surface  water  bodies.  Any  errors  in  the 
estimates  of  MAP  are  propagated  through  the  bal- 
ance computations.  These  errors  can  be  due  to  :  (1) 
failures  of  individual  gages  to  collect  the  amount  of 
precipitation  that  actually  falls;  (2)  operator  errors; 
and  (3)  failure  of  the  raingage  network  to  ade- 
quately sample  the  region  of  interest.  This  paper 
attempts  to  evaluate  the  last  of  these  types  of  error 
by  applying  kriging  in  two  different  approaches  to 
estimating  MAP  in  New  Hampshire  and  Vermont, 
USA.  The  data  base  is  the  1951-1980  normal  pre- 
cipitation at  120  raingages  in  the  two  states  and  in 
adjacent  portions  of  bordering  states  and  prov- 
inces. In  the  first  approach,  kriging  is  applied  di- 
rectly to  the  MAP  values,  while  in  the  second, 
kriging  applied  to  a  'precipitation  delivery  factor' 
that  represents  the  MAP  with  the  orographic 
effect  removed.  The  first  approach  gives  slightly 
better  kriged  estimates  of  MAP  at  seven  validation 
stations  that  were  not  included  in  the  original 
analysis,  but  results  in  an  error  surface  that  is 
highly  contorted  and  in  larger  maximum  errors 
over  most  of  the  region.  The  second  approach  had 
a  considerably  smoother  error  surface  and,  thus,  is 
generally  preferable  as  a  basis  for  point  and  areal 
estimates  of  MAP.  MAP  estimates  in  the  region 
have  95  percent  confidence  intervals  of  about  20 
cm/yr  at  low  and  moderate  elevations,  and  up  to 
35  cm/yr  at  high  elevations.  These  uncertainties 
amount  to  about  20  percent  of  estimated  MAP 
values.  (Author's  abstract) 
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Huff  curves,  which  describe  the  variation  in  storm 
hyetographs,  are  sometimes  used  for  design  storms 
with  models  that  provide  estimates  of  runoff 
volume,  peak  flow,  erosion,  and  water  chemistry. 
However,  factors  that  may  affect  the  development 
of  Huff  curves  have  not  been  studied.  Therefore, 
the  effects  of  three  factors  that  affect  storm  identi- 
fication on  Huff  curves  were  investigated:  sam- 
pling interval  of  precipitation  data  (3  and  60  min), 
method  of  identifying  storms  using  the  minimum 
(critical)  dry-period  duration  between  rainfall  peri- 
ods (rank  correlation  and  exponential  methods), 
and  season  of  year.  The  effect  of  sampling  interval 
on  Huff  curves  is  minor,  allowing  the  use  of  more 
readily  available  hourly  precipitation  data  by  prac- 
ticing engineers.  The  method  of  identifying  indi- 
vidual storms  using  the  critical  duration  of  dry 
periods  between  rainfall  periods  also  has  a  minor 
effect,  in  spite  of  large  differences  between  critical 
duration  estimates,  making  Huff  curves  relatively 
insensitive  to  estimates  of  critical  duration.  There 
is  a  significant  effect  of  season  of  year  on  Huff 
curves.  Huff  curves  have  potential  for  more  wide- 
spread practical  use  as  design  storms.  (Author's 
abstract) 
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•Temporal  distribution,  'Statistical  methods. 
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standards,  Simulation,  Prediction,  Erosion. 

A  continuous  35-year  detailed  time-depth  record  of 
precipitation  in  central  Missouri  was  used  to  devel- 
op variable,  hourly  and  daily  time  bases  of  the 
same  precipitation  sequence.  The  three  time  bases 
were  searched  in  turn  for  precipitation  event  peri- 
ods according  to  a  two  parameter  event  definition. 
Events  were  identified  by  a  minimum  depth  (0.25, 
12.7  or  25.4  mm)  and  a  minimum  time  without 
precipitation  between  events  (6  h  for  variable  and 
hourly  time  bases  and  24  h  for  the  daily  time  base 
data).  Event  characteristics  of  frequency,  duration, 
interlude,  depth,  maximum  5-mm  intensity,  kinetic 
energy  and  erosivity  were  summarized  for  each 
time  base  at  each  level  of  minimum  depth.  Summa- 
ry statistics  showed  high  coefficients  of  variation 
and  coefficients  of  skew  for  most  event  character- 
istics. Frequency  distributions  of  the  annual  maxi- 
mum series  of  the  event  characteristics  were  fitted 
by  the  method  of  moments  to  the  log-Pearson  III 
distribution.  The  event  characteristics  of  duration, 
interlude,  depth  and  kinetic  energy  were  similar 
for  the  variable  and  hourly  time  base  data.  The 
duration  and  depth  characteristics  were  essentially 
identical.  Thus,  the  hourly  time  base  data  may  be 
adequate  for  certain  design  or  simulation  applica- 
tions where  these  characteristics  are  important. 
However,  characteristics  of  maximum  5-min  inten- 
sity and  erosivity  were  different  for  each  time  base 
and  would  be  difficult  to  extrapolate  from  hourly 
and  daily  time  base  data  when  variable  data  are 
unavailable.  An  estimating  method  is  suggested  to 
determine  annual  erosivity  for  variable  time  base 
data  from  hourly  or  daily  data.  (Author's  abstract) 
W88-08063 


DOES  EVAPORATION  OVER  THE  ARABIAN 

SEA  PLAY  A  CRUCIAL  ROLE  IN  MOISTURE 

TRANSPORT  ACROSS  THE  WEST  COAST  OF 

INDIA     DURING     AN     ACTIVE     MONSOON 

PERIOD, 

National   Inst,   of  Oceanography,   Panaji   (India). 

Y.  Sadhuram,  and  M.  R.  R.  Kumar. 

Monthly  Weather  Review  MRWEAB,  Vol.   116, 

No.  2,  p  307-312,  February  1988.  5  fig,  2  tab,  14 

ref. 

Descriptors:  'Hydrologic  cycle,  'Hydrologic 
budget,  'Atmospheric  water,  'Air  circulation, 
•Marine  climates,  'Evaporation,  'Precipitation, 
Rainfall,  Wind,  Monsoons,  Coasts,  Indian  Ocean, 
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The  Indian  subcontinent  receives  about  70%  of  its 
annual  rainfall  during  the  summer  monsoonal 
winds;  the  moisture  required  could  come  from 
either  the  adjoining  Arabian  Sea  or  the  Southern 
Hemisphere.  In  the  present  study  interannual  varia- 
bility of  the  contributions  of  evaporation  and  mois- 
ture flux  from  the  Southern  Hemisphere  towards 
the  moisture  transport  across  the  west  coast  of 
India  is  examined.  Data  on  sea  surface  tempera- 
ture, dewpoint  temperature,  and  wind  speed  per- 
taining to  the  1979  monsoon  season  were  taken 
from  the  Indian  Daily  Weather  Reports.  The  rates 
of  evaporation  and  precipitation  over  the  Arabian 
Sea  during  the  1979  monsoon  were  found  to  bal- 
ance each  other;  this  suggests  that  the  possible 
contribution  from  evaporation  towards  the  mois- 
ture flux  across  the  west  coast  of  India  is  less 
significant.  On  a  seasonal  scale  the  ratio  between 
cross-equatorial  flux  and  the  moisture  transport 
across  the  west  coast  of  India  was  dominant  irre- 
spective of  the  monsoon  activity.  Detailed  infor- 
mation on  evaporation  and  precipitation  fields  over 
the  Arabian  Sea  under  different  phases  of  a  mon- 
soon could  help  unravel  the  complexities  regarding 
the  moisture  source.  (Author's  abstract) 
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The  mechanism  of  the  onset  of  the  Asian  summer 
monsoon,  particularly  the  influence  of  large-scale 
flow  features,  is  not  well  understood.  With  particu- 
lar emphasis  on  the  onset  of  the  monsoon,  this 
paper  describes  the  impact  of  various  changes  in 
the  treatment  of  physical  processes  upon  tropical 
simulation  in  a  weather-forecasting  model.  A  series 
of  10-day  forecasts  was  carried  out,  each  integra- 
tion starting  from  12  noon  Universal  Time  on  11 
June  1979  and  covering  the  rapid  intensification  of 
the  monsoon  over  the  Arabian  Sea  and  Southern 
India.  The  model  used  was  that  of  the  European 
Centre  for  Medium-Range  Weather  Forecasts;  the 
changes  involved  modifications  to  the  radiation 
and  Kuo  penetrative  convective  schemes,  and  the 
introduction  of  a  shallow  convection  scheme. 
Changes  to  the  treatment  of  convection,  particular- 
ly the  introduction  of  the  shallow  convection 
scheme,  were  found  to  have  a  large  impact  on 
tropical  circulation  and  precipitation.  In  addition 
to  an  overall  beneficial  effect  on  the  simulated 
large-scale  flow  (e.g.,  tradewinds  and  tradewind 
boundary-layer  structure)  there  was  a  significant 
improvement  of  the  monsoon  simulation.  It  was 
found  that  only  when  the  radiation  changes  were 
combined  with  the  convection  changes  was  there  a 
marked  improvement  in  monsoon  region  simula- 
tion. The  intensification  of  the  low-level  flow  over 
the  Arabian  Sea  was  then  much  better  represented 
as  were  the  onset  of  the  rains  over  Southern  India 
and  the  establishment  of  the  upper-level  cross- 
equatorial  return  flow.  (Author's  abstract) 
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Recent  years  have  brought  about  rapid  develop- 
ments in  atmospheric  data-assimilation  methods 
and  observing  systems;  however,  the  various  as- 
similation-cycle climates  may  vary,  even  when 
based  on  the  same  input  data.  The  purpose  of  the 
present  study  is  to  provide  improved  station  data 
estimates  from  a  dataset  which  has  often  been  used 
as  the  reference  climate.  Vertically-integrated 
budgets  of  moisture  and  energy  for  the  global 
atmosphere  are  presented,  based  on  10-year  rawin- 
sonde  data  analyses.  The  extratropical  free-atmos- 
pheric mean  wind  divergence  is  derived  from  vor- 
ticity  balance,  and  mass  balance  is  imposed.  The 
results  of  data  so  modified  are  shown  in  the  form 
of  winter  and  summer  maps  of  mean  vertical  ve- 
locity, evaporation  minus  precipitation,  mean  dia- 
batic  heating,  total  energy  flux  divergence,  and 
energy  flux  divergence  potential.  Also,  the  annual 
poleward  energy  transports  are  shown,  together 
with  the  implied  oceanic  transports.  The  results 


indicate  that  the  procedure  of  getting  divergent 
winds  from  vorticity  balance  works  well  at  mid- 
latitudes  and  produces  budgets  comparable  to  esti- 
mates. The  results  for  the  tropics  are  free  of  any 
model  assumptions--such  as  convection  schemes 
(which  may  influence  data-assimilation  scheme  cli- 
mates, as  is  briefly  discussed)-but  are  quite  sensi- 
tive to  the  lack  of  data  over  oceans.  (Author's 
abstract) 
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During  the  last  3  years  a  significant  number  of  fine- 
mesh  model  forecasts  have  underestimated  the 
extent  of  showers  over  the  United  Kingdom,  espe- 
cially in  northerly  and  north-westerly  airstreams. 
It  was  felt  that  this  behavior  may  have  been  due  to 
excessive  evaporation  of  convectively-produced 
rain.  Therefore,  a  series  of  experiments  was  carried 
out  to  see  if  the  precipitation  forecasts  could  be 
improved  by  modifying  the  evaporation  scheme 
which  was  being  used  in  the  operational  model. 
The  improved  forecasts  of  precipitation,  especially 
of  showers,  are  illustrated.  Forecast  mean-sea-level 
pressure  is  the  same  with  both  schemes.  The  modi- 
fied scheme  produces  a  significant  increase  in  the 
number  of  light  showers  forecast  over  the  sea; 
however,  there  are  indications  that  showers  over 
the  sea  may  be  too  widespread  with  the  modified 
version.  There  is  a  slight  increase  in  the  number  of 
light  showers  forecast  over  land  with  the  modified 
scheme-of  the  eight  cases  in  which  the  forecast  of 
showers  over  land  is  important,  the  forecast  distri- 
bution of  showers  is  improved  in  six  cases  by  using 
the  modified  scheme.  There  is  a  slight  decrease  in 
forecast  amounts  of  low  and  medium  cloud  with 
the  modified  scheme;  frontal  clouds  are  mainly 
unaffected.  The  indications  are  that  there  is  a 
switch  from  dynamic  to  convective  rain  with  the 
modified  scheme.  When  the  model  ascents  from 
the  two  versions  differ,  those  from  the  modified 
scheme  are  very  slightly  warmer  and  drier;  in  most 
cases  the  increase  in  temperature  is  only  0.1-0.2 
degrees  C.  (Shidler-PTT) 
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APPLICATION  OF  SUPERCOMPUTERS  TO 
WEATHER  FORECASTING, 

Meteorological  Office,  Bracknell  (England). 

K.  M.  Rogers. 

Meteorological    Magazine   MTMGA5,   Vol.    117, 

No.  1388,  p  65-78,  March  1988.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Model  studies,  'Meteorology,  'Data 
processing,  'Prediction,  'Weather  forecasting, 
'Computers,  'Digital  computers,  CYBER  205 
computer,  CRAY  X-MP  computer,  UK  Meteoro- 
logical Office,  European  Centre  for  Medium- 
Range  Weather  Forecasts,  Mathematical  studies, 
Numerical  analysis,  Prediction,  Model  studies, 
Computer  models,  Mathematical  models. 

The  aim  of  this  paper  is  to  examine  the  architec- 
tures of  large  conventional  computers  and  of  the 
new  generation  of  supercomputers,  in  relation  to 
using  these  designs  in  operational  weather  forecast- 
ing and  other  meteorological  applications.  The 
CYBER  205  and  the  CRAY  X-MP  range  of  com- 
puters are  covered  in  more  detail,  since  they  are 
the  current  operational  computer  systems  at  the 
UK  Meteorological  Office  and  at  the  European 
Centre  for  Medium-Range  Weather  Forecasts.  It  is 
clear  that  the  accuracy  of  forecasts,  achieved  using 
predictive  models,  has  progressed  in  stages  with 
the  available  state-of-the-art  computing  power  and 
this  close  liaison  between  numerical  weather  pre- 
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diction  and  supercomputers  is  likely  to  be  impor- 
tant for  the  foreseeable  future.  (Author's  abstract) 
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PROGRESS  IN  THE  DEVELOPMENT  OF  PAR- 
AGON, 

Meteorological  Office,  Bracknell  (England) 

B.  R.  May. 

Meteorological    Magazine   MTMGA5,   Vol.    117, 

No.  1388,  p  79-86,  March  1988.  4  fig,  7  ref. 

Descriptors:  'Data  processing,  *Data  storage  and 
retrieval,  'Precipitation,  'Rainfall,  'Computers, 
•Digital  computers,  "Computer  programs,  'Mete- 
orological data  collection,  'Weather  data  collec- 
tions, 'Radar,  'Rain  gages,  Rainfall  distribution, 
Rainfall  intensity,  Precipitation  intensity,  Mathe- 
matical analysis,  Statistical  analysis,  United  King- 
dom Meteorological  Office. 

The  United  Kingdom  Meteorological  Office  re- 
quires estimates  of  surface  rainfall  amount  at  un- 
gaged  locations  for  a  range  of  periods  from  five 
minutes  to  one  year.  Quantitative  measurements  of 
rainfall  from  radar  observations  are  now  available. 
This  paper  describes  PARAGON  (Processing  and 
Archiving  of  Radar  and  Gage  data  Off-line  and  in 
Near  real-time)-a  system  developed  in  the  Meteor- 
ological Office  for  the  routine  archiving  and  ad- 
justment by  gage  observations  of  daily  rainfall 
totals  measured  by  radar.  The  basic  rainfall  intensi- 
ties are  measured  virtually  instantaneously  by  each 
radar  every  5  minutes,  accurately  synchronized, 
and  given  an  automatic  real-time  on-site  calibration 
using,  as  ground  truth,  observations  from  three  to 
five  dedicated  gages  within  75  km  of  each  radar. 
The  observations  required  for  input  into  PARA- 
GON are  hourly  radar  rainfall  totals  for  each  grid 
point  as  observed  by  each  radar  separately  (single- 
site  data),  and  obtained  on-line  or  off-line.  PARA- 
GON processing  consists  of  a  number  of  steps- 
including  supplementary  quality  control,  produc- 
tion of  daily  totals,  compositing  to  eliminate  cover- 
age overlaps,  adjustment  by  sparse  and  dense  gage 
observations,  and  gage-only  data  fill-in  in  areas  not 
yet  covered  or  where  data  have  been  deleted.  The 
system  was  planned  to  produce  daily  rainfall  totals, 
with  the  computer  software  being  developed  in 
two  phases-phase  1,  off-line  (non  real-time)  data 
and  phase  2,  on-line  (real-time)  data.  The  develop- 
ment of  phase  1  is  finished,  but  it  now  seems 
unlikely  that  phase  2  can  be  made  operational 
before  1990  because  of  difficulties  in  transferring  to 
the  Meteorological  Office  central  computer  in  real 
time  the  large  amounts  of  single-site  radar  data 
involved.  (Shidler-PTT) 
W88-08121 


STRUCTURE  OF  A  CONVERGENT  CLOUD 
BAND  OVER  THE  JAPAN  SEA  IN  WINTER:  A 
PREDICTION  EXPERIMENT, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
M.  Nagata. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  65,  No.  6,  p  871-883,  December 
1987.  23  fig,  19  ref. 

Descriptors:  'Monsoons,  'Weather,  'Weather 
forecasting,  'Weather  patterns,  'Atmospheric 
physics,  'Clouds,  'Cloud  physics,  'Precipitation, 
•Snow,  'Mathematical  models,  Mathematical  anal- 
ysis, Mathematical  equations,  Prediction,  Atmos- 
phere, Air  masses,  Cloud  cover,  Japan  Sea,  Japan, 
Korea,  Wind,  Monsoons,  Convection,  Advection, 
Air  circulation,  Air  temperature,  Latent  heat. 
Water  vapor. 

A  'convergent  cloud  band'  that  appears  east  of  the 
Korean  Peninsula  over  the  western  Japan  Sea 
under  northwesterly  winter  monsoon  conditions 
often  causes  heavy  snowfall  in  the  Japanese  Is- 
lands. A  prediction  experiment  was  performed 
with  a  very-fine-mesh  primitive  equation  model  for 
a  heavy  snowfall  event  in  the  Hokuriku  District 
associated  with  such  a  convergent  cloud  band  The 
results  of  the  experiment,  together  with  observed 
data,  were  used  to  elucidate  the  structure  of  the 
cloud  band,  which  had  a  line  of  active  convection 
on  its  southwestern  edge.  On  the  basis  of  cross- 
section  and  trajectory  analyses,  it  was  possible  to 
make  a  clear  picture  of  the  surrounding  atmos- 


phere. There  were  (1)  a  low-level  convergence  and 
a  middle-level  divergence  zone  accompanied  by 
intense  positive  vorticity  along  the  line  of  active 
convection;  (2)  a  warm  weak-wind  zone  along  the 
line  of  active  convection  embedded  in  the  cold 
airmass;  (3)  a  weak  stable  layer  on  the  northeastern 
side  of  the  line  of  active  convection;  (4)  a  west- 
northwesterly  air  flow  on  the  southwestern  side  of 
the  line  of  active  convection  with  weak  vertical 
wind  shear  and  nearly  neutral  stratification  up  to 
the  top  of  the  cold  airmass;  and  (5)  a  strong-wind 
zone  at  the  divergent  level  300-500  km  northeast  of 
the  line  of  active  convection.  Heat  and  water 
vapor  analysis  indicates  that  over  the  southern 
Japan  Sea  the  mesoscale  thermal  structure  around 
the  cloud  band  is  largely  maintained  by  localized 
release  of  latent  heat  in  a  large-scale  cold  air 
advection  field.  (Author's  abstract) 
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ESTIMATION  OF  ATMOSPHERIC  LIQUID- 
WATER  AMOUNT  BY  NIMBUS  SMMR  DATA: 
A  NEW  METHOD  AND  ITS  APPLICATION  TO 
THE  WESTERN  NORTH-PACIFIC  REGION, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
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NUMERICAL  EXPERIMENTS  OF  THE 
CHARGING  MECHANISM  OF  PRECIPITA- 
TION PARTICLES  BY  THE  ION-CAPTURE 
PROCESS  BELOW  THE  CLOUD  BASE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

Y.  Asuma,  and  K.  Kikuchi. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  65,  No.  6,  p  973-989,  December 
1987.  15  fig,  1  tab,  24  ref,  append.  Ministry  of 
Education,  Science  and  Culture  of  Japan  Grant 
51790129. 

Descriptors:  'Precipitation,  'Rainfall,  'Rain, 
'Snow,  'Electric  charges,  *Ion  transport,  'Cloud 
physics,  Mathematical  studies,  Numerical  analysis, 
Electrical  properties,  Polarity,  Electric  currents, 
Mirror-image  relation. 

In  order  to  investigate  the  'mirror-image  relation' 
between  the  polarity  of  the  electric  charges  on 
precipitation  particles  and  that  of  the  local  poten- 
tial gradient  near  the  ground  surface,  a  new  formu- 
lation was  derived  in  which  snowflakes  and  snow 
particles  acquire  charges  by  the  selective  ion  cap- 
ture process.  The  mirror-image  relation  is  more 
apparent  during  snowfall  than  during  rainfall; 
charges  on  snow  particles  are  also  larger  than 
those  of  raindrops  in  which  the  diameter  is  equiva- 
lent to  the  melted  diameter  of  the  snow  particles. 
Although  snowflakes  have  numerous  pores,  the 
final  charges  expected  from  selective  ion  capture 
are  the  same  as  those  of  a  conductive  sphere  of  the 
same  diameter.  It  was  expected  therefore  that  the 
high  porosity  of  snowflakes  would  lead  to  the 
increase  of  collection  efficiency  of  ions  and  that  a 
shorter  time  to  attain  their  final  charges  would  be 
required.  The  authors  call  this  the  'penetration 
effect'.  The  formulation  of  a  charging  mechanism 
for  snowflakes  was  derived.  The  modification  of 
charges  on  precipitation  particles  under  the  cloud 
base  was  examined  by  one-dimensional  numerical 
experiments.  There  was  a  tendency  for  ground- 
observed  snowflakes  to  lose  the  electric  charges 
produced  in  the  cloud  but  for  raindrops  to  keep  the 
cloud-produced  charges.  The  penetration  effect 
was  more  apparent  near  the  ground  surface  where 
ions  are  emitted  abundantly  into  the  atmosphere  by 
point  discharge.  On  the  ground  surface,  precipita- 
tion current  and  point  discharge  current  were  bal- 
anced and  this  balanced  relation  brings  about  the 
mirror-image  relation.  (Author's  abstract) 
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KINEMATIC  WAVE  APPROXIMATION  TO 
THE  INITIATION  OF  SUBSURFACE  STORM 
FLOW  IN  A  SLOPING  FOREST  SOIL, 

Virginia  Univ.,  Charlottesville  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2G. 
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SOUTH  AFRICAN  RAINFALL,  THE  SOUTH- 
ERN OSCILLATION  AND  A  SOUTHERN 
HEMISPHERE  SEMI-ANNUAL  CYCLE, 

University    of  the    Witwatersrand,   Johannesburg 
(South  Africa).  Climatology  Research  Group. 
J.  A.  Lindesay. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  1,  p 
17-30,  January-February,  1988.  8  fig,  87  ref. 

Descriptors:  'South  Africa,  'Rainfall,  'Climatolo- 
gy, 'Seasonal  variation,  'Southern  Oscillation, 
Distribution,  Spatial  distribution,  Temporal  distri- 
bution, Precipitation,  Weather. 

A  plausible  physical  explanation  is  proposed  for 
the  observed  relationship  between  the  Southern 
Oscillation  and  rainfall  over  South  Africa,  based 
on  Southern  Oscillation-modulated  variations  in 
the  frequency  and  location  of  cloud  bands  over  the 
country.  The  greater  importance  of  tropical  influ- 
ences and  the  Southern  Oscillation  to  South  Afri- 
can rainfall  variations  later  in  the  summer  is  con- 
sistent with  apparent  changes  in  the  dynamics  of 
the  atmospheric  circulation  and  the  cloud  bands 
over  southern  Africa  on  a  semiannual  cycle. 
Middle-latitude  influences,  which  are  not  necessar- 
ily independent  of  the  fluctuations  of  the  Southern 
Oscillation,  may  dominate  the  circulation  controls 
on  rainfall  in  the  early  summer.  While  this  sugges- 
tion has  not  been  examined  in  detail,  it  is  conclud- 
ed that  the  role  of  the  Southern  Oscillation  in 
modulating  South  African  summer  rainfall  is  signif- 
icant, and  that  semiannual  cycles  in  southern  hemi- 
sphere circulation  cannot  be  ignored  when  at- 
tempting to  find  circulation  mechanisms  to  account 
for  rainfall  variations  in  southern  Africa.  (Doria- 
PTT) 
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RELATIONSHIPS  BETWEEN  SEASONAL 
RAINFALL  IN  EAST  AFRICA  AND  THE 
SOUTHERN  OSCILLATION, 

Nairobi  Univ.  (Kenya).  Dept.  of  Meteorology. 
L.  J.  Ogallo. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  1,  p 
31-43,  January-February,  1988.  11  fig,  1  tab,  24  ref. 

Descriptors:  'Seasonal  variation,  'Rainfall,  *East 
Africa,  'Southern  Oscillation,  'Climatology,  Dis- 
tribution, Correlation  analysis,  Monsoons,  Wind, 
Precipitation. 

Teleconnections  between  the  Southern  Oscillation 
and  seasonal  rainfall  over  East  Africa  during  the 
period  1923-1984  were  investigated  using  correla- 
tion methods.  Results  indicated  significant  negative 
zero  lag  correlations  between  Southern  Oscillation 
and  seasonal  rainfall  over  parts  of  East  Africa 
during  the  months  of  October-December.  Maxi- 
mum correlations  were  concentrated  along  the 
coast  and  over  some  western  parts,  although  peak 
values  in  the  range  -0.6  were  centered  along  cen- 
tral and  northern  coastal  regions.  During  the 
months  July-September,  significant  positive  zero 
lag  correlations  in  the  range  of  0.5  were  observed 
over  some  western  parts.  Low  zero  lag  correla- 
tions were,  however,  obtained  over  most  of  the 
regions  with  the  January-May  and  annual  rainfall 
records.  The  computed  lagged  correlation  values 
displayed  characteristics  similar  to  those  observed 
from  the  zero  lag  correlations.  Highest  month-to- 
month  persistences  were  again  centered  within  Oc- 
tober/November when  significant  lag  correlations 
persisted  for  time  lags  greater  than  2  months  at 
some  locations.  Although  there  were  some  rela- 
tionships between  the  Southern  Oscillation  and 
seasonal  rainfall  over  parts  of  East  Africa,  some  of 
the  extreme  wet  and  dry  episodes  were  not  related 
to  the  Southern  Oscillation.  (Author's  abstract) 
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CHANGING  RAINFALL  PATTERNS  IN  WEST- 
ERN SUDAN, 

United  Nations  Development  Programme,  Khar- 
toum (Sudan).  Sudan  Early  Warning  System. 
E.  Eldredge,  S.  E.  S.  Khalil,  N.  Nicholds,  A.  A. 
Abdalla,  and  D.  Rydjeski. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  1,  p 
45-53,  January-February,  1988.  8  fig,  2  tab,  11  ref. 
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Descriptors:  'Rainfall  distribution,  'Temporal  dis- 
tribution, 'Sudan,  'Drought,  'Climatology,  'Rain- 
fall intensity.  Agriculture,  Planning,  Precipitation, 
Forecasting,   Regression  analysis,   Model  studies. 

Rainfall  series  to  1986  have  been  examined  for 
North  Darfur  and  North  Kordofan.  Annual  and 
monthly  series  were  analyzed.  Relatively  dry  con- 
ditions have  persisted  in  this  region  since  1966  due 
mainly  to  a  decline  in  rainfall  during  July,  August, 
and  September,  the  critical  months  for  the  annual 
agricultural  cycle.  Changes  in  daily  rainfall  magni- 
tude and  frequency  are  examined  for  these  four 
rainy  season  months.  It  is  recommended  that  agri- 
cultural planning  and  government  policies  be  based 
on  recent  meteorological  patterns.  It  is  concluded 
that  the  dry  period  either  points  to  dryer  times 
ahead,  or  is  within  expected,  random  variations 
from  normal.  In  either  case,  the  amounts  of  rain 
that  can  realistically  be  expected  are  significantly 
lower  than  what  has  been  considered  normal  in  the 
past.  It  is  recommended  that  agricultural  planning 
and  government  policies  be  based  on  recent  mete- 
orological patterns.  Logical  policy  steps  for  semi- 
arid  zones  might  include  (1)  changing  cropping 
patterns  to  shorter  growing  season  varieties;  (2) 
easing  grazing  pressures  on  pastureland  while  shift- 
ing from  cattle  towards  more  drought-resistant  ani- 
mals; (3)  reversing  change  towards  settled  agricul- 
ture in  favor  of  nomadic  cultural  patterns;  and  (4) 
resettlement  in  more  moisture-secure  areas.  (Au- 
thor's abstract) 
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SPATIAL  DISTRIBUTION  OF  PRE-WARM 
FRONT  RAINFALL  IN  THE  MEDITERRANE- 
AN AREA, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 
(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 
gica  nell'  Italia  Centrale. 
C.  Corradini,  and  F.  Melone. 
Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  1,  p 
53-64,  1988.  7  fig,  2  tab,  16ref. 

Descriptors:  'Hydrology,  'Storms,  'Rainfall, 
•Precipitation,  Network  design,  Orography, 
Mountains,  Air  masses,  Model  studies.  Parameter- 
ized numerical  model,  Parameteric  Hydrology, 
Convection,  Mountains,  Mediterranean  area. 

Evidence  is  given  of  the  distribution  of  pre-warm 
front  rainfall  at  the  meso-gamma  scale,  together 
with  a  discussion  of  the  main  mechanisms  produc- 
ing this  variability.  An  inland  region  in  the  Medi- 
terranean area  is  considered.  The  selected  rainfall 
type  is  commonly  considered  the  most  regular 
inasmuch  as  it  is  usually  unaffected  by  extended 
convective  motions.  Despite  this,  within  a  storm  a 
large  variability  in  space  was  observed.  For  90% 
of  measurements,  the  typical  deviations  from  the 
area-average  total  depth  ranged  from  -40  to  60% 
and  the  storm  ensemble-average  rainfall  rate  over  a 
hilly  zone  was  60%  greater  than  that  in  a  contigu- 
ous low-land  zone  generally  placed  upwind.  This 
variability  is  largely  explained  in  terms  of  forced 
uplift  of  air  mass  over  an  envelope  type  orography. 
For  a  few  storms  smaller  orographic  effects  were 
found  in  locations  influenced  by  an  orography 
with  higher  slopes  and  elevations.  This  feature  is 
ascribed  to  the  compact  structure  of  these  moun- 
tains which  probably  determines  a  deflection  of  air 
mass  in  the  boundary  layer.  The  importance  of  this 
type  of  analysis  in  the  hydrological  practice  is  also 
emphasized.  (Author's  abstract) 
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NEGLECTED  WATER   RESOURCE:  THE  CA- 
MANCHACA  OF  SOUTH  AMERICA, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  3B. 
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HUNTER  REGION  (AUSTRALIA)  ACID  RAIN 
PROJECT, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
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THUNDERSTORM-PRODUCING  TERRAIN 
FEATURES, 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
C.  B.  Schaaf,  J.  Wurman,  and  R.  M.  Banta. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol  69,  No.  3,  p  272-277.  March  1988.  2 
fig,  19  ref. 

Descriptors:  'Meteorology,  'Climatology,  'Pre- 
cipitation, 'Terrain  analysis,  'Thunderstorms, 
Weather,  Storms,  Mountains,  Satellite  technology, 
Colorado,  New  Mexico. 


Thunderstorms  were  traced  back  to  their  initiation 
sites  to  determine  areas  of  repeated  thunderstorm 
genesis  over  the  Sangre  de  Cristo  Mountains  of 
Colorado  and  New  Mexico.  Using  three  summers 
of  geosynchronous  satellite  data  it  was  found  that 
genesis-zone  activity  depended  on  the  direction  of 
the  winds  above  the  ridgetops,  indicating  upper- 
level  wind  direction  to  be  a  likely  'necessary'  (but 
not  'sufficient')  predictor  of  the  location  of  moun- 
tain-thunderstorm initiation.  Some  individual  topo- 
graphic features  associated  with  each  genesis  zone 
can  be  identified.  (Author's  abstract) 
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PROPOSED  TROPICAL  RAINFALL  MEASUR- 
ING MISSION  (TRMM)  SATELLITE, 

National   Aeronautics  and   Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight   Center. 
For  primary  bibliographic  entry  see  Field  7B. 
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CHLORIDE  IN  PRECIPITATION  AND 
STREAMWATER  FOR  THE  UPLAND  CATCH- 
MENT OF  RIVER  SEVERN,  MID-WALES: 
SOME  CONSEQUENCES  FOR  HYDROCHE- 
MICAL  MODELS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
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PREDICTION  OF  ANNUAL  RAINFALL  AT 
FORTALEZA,  CE,  BRAZIL  IN  RECENT 
YEARS, 

Instituto    de    Pesquisas    Espaciais,    Sao    Jose   dos 
Campos  (Brazil). 
R.  P.  Kane. 
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Descriptors:  'Rainfall  forecasting,  'Weather  data 
collections,  'Brazil,  'Data  interpretation,  'Statisti- 
cal analysis,  Rainfall  intensity,  Forecasting,  Future 
planning,  Drought,  Flortaleza. 

Power  Spectrum  Analysis  of  Fortaleza  annual 
rainfall  data  for  1849-1976  indicated  periodicities  T 
=  12.9  and  25.1  years  significant  at  a  5-sigma  (a 
priori)  level  and  in  addition,  T  =  2.07,  3.63,  4.84, 
5.69,  10.1,  18.0,  and  61.0  at  a  2-sigma  (a  priori) 
level.  Using  all  these,  the  predicted  values  for 
1977-86  matched  well  with  the  observed  values.  In 
the  future,  a  minor  drought  during  1993-96  and  a 
major  drought  during  2003-12  are  envisaged.  How- 
ever, the  above  periodicities  explain  only  about  a 
62%  variance,  implying  a  38%  random  compo- 
nent. The  standard  errors  for  predicted  flood  and 
drought  rainfalls  are  sigma  =  +  or  -  400  mm  and 
sigma  =  +  or  -  300  mm,  respectively.  Therefore, 
drought  intervals  could  have  a  few  years  of  normal 
(or  even  above  normal)  rainfalls.  Similarly, 
droughts  could  occur  during  expected  flood  inter- 
vals. A  transient  QBO  (T  =  2-3  years)  could 
complicate  matters  further.  (Author's  abstract) 
W88-08412 


CHEMISTRY  OF  ACID  RAIN:  SOURCES  AND 
ATMOSPHERIC  PROCESSES. 

Allied-Signal,   Inc.,   Des   Plaines,   IL.   Engineered 

Materials  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08442 


DECADE  OF  ACID  RAIN  RESEARCH, 

Maryland  Univ..  College  Park.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08443 


SUBCONTINENTAL   AIR    POLLUTION    PHE- 
NOMENA, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08444 


ACID     DEPOSITION     AND     ATMOSPHERIC 
CHEMISTRY   AT  ALLEGHENY   MOUNTAIN, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08445 


WESTERN  ATLANTIC  OCEAN  EXPERIMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08446 


S02  OXIDATION  BY  HYDROGEN  PEROXIDE 
IN  SUSPENDED  DROPLETS, 

Frankfurt  Univ.  (Germany,  F.R.).  Inst,  fuer  Me- 

teorologie  und  Geophysik. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08454 


MEASUREMENT  OF  CONCENTRATION  AND 
OXIDATION  RATE  OF  S(IV)  IN  RAINWATER 
IN  YOKOHAMA,  JAPAN, 

Keio  Univ.,  Yokohama  (Japan).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08455 


RAINWATER    CHEMISTRY    NEAR    AN    ISO- 
LATED S02  EMISSION  SOURCE, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08459 


SULFUR,  HALOGENS,  AND  HEAVY  METALS 
IN  URBAN  SUMMER  RAINFALL, 

McMaster  Univ.,  Hamilton  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08460 


INTRODUCTION  OF  FORMATE  AND  ACE- 
TATE IONS  INTO  PRECIPITATION:  ASSESS- 
MENT OF  POSSIBLE  PATHWAYS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-08461 


COMPARISON  OF  WEEKLY  AND  DAILY  WET 
DEPOSITION  SAMPLING  RESULTS, 

Environmental  Monitoring  and  Services,  Inc.,  Ca- 

marillo,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08462 


CHEMISTRY  OF  WINTERTIME  WET  DEPO- 
SITION, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08463 


DEPOSITION  OF  CHEMICAL  COMPONENTS 
IN  JAPAN, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08465 


ACID  CLUSTERS, 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08469 


METEOROLOGICAL     MONITORING     WITH 
METEOSAT, 

European    Space    Operations    Centre,    Darmstadt 

(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08471 


ACID  RAIN:  CHEMISTRY  AND  TRANSPORT, 

Warren  Spring  Lab.,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08561 


WORMS  AND  WATER, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For   primary   bibliographic   entry   see   Field    2G. 
W88-08620 


NUTRIENT    CONTROL    IN    THROUGHFALL 
WATERS  OF  FOREST  ECOSYSTEMS, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

For  primary  bibliographic  entry  see  Field  21. 

W88-08840 


GROWTH  RESPONSES  OF  BIRCH  AND 
SITKA  SPRUCE  EXPOSED  TO  ACIDIFIED 
RAIN, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08893 


SEASONAL  AND  INTRASEASONAL  CLIMA- 
TOLOGY OF  SUMMER  MONSOON  RAIN- 
FALL OVER  EAST  ASIA, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
K.  M.  Lau,  G.  J.  Yang,  and  S.  H.  Shen. 
Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  1,  p  18-37,  January  1988.  17  fig,  26  ref.  NSF 
Grant  ATM-8414834. 

Descriptors:  'Climatology,  *Monsoons,  'Precipi- 
tation, 'Rainfall,  Seasonal  variation,  'Excess  rain- 
fall, 'East  Asia,  China,  India,  Meteorology,  Satel- 
lite technology,  Climate  dynamics,  Longwave  ra- 
diation, Polar  front,  Mei-yu,  Plum  rain. 

Climatology  of  30-day  and  10-day  rainfall  records 
from  East  Asian  stations  were  studied  and  com- 
pared with  satellite  ongoing  longwave  radiation 
and  the  large-scale  circulation  field.  Results  show 
that  climatologically  two  major  monsoon  rainfall 
onsets  over  East  Asia  are  identified  during  the 
period  from  April  to  September.  The  first,  known 
as  the  Mei-yu  (or  plum  rain),  occurs  over  central 
China  around  the  beginning  or  the  middle  of  June, 
and  the  second  over  northeast  China  during  late 
July.  The  multiple  onsets  occur  as  the  major  rain- 
bands  make  rapid  transitions  or  sudden  jumps  be- 
tween three  somewhat  stationary  positions  over 
southern  China  (pre-monsoon  rain),  central  China 
(the  Mei-yu  front)  and  northeastern  China  (the 
polar  front).  Also  found  are  the  presence  of  40-day 
and  the  20-day  oscillations  in  the  rainfall  climatolo- 
gy. Both  oscillations  exhibit  structure  and  propaga- 
tion consistent  with  previous  studies.  Abrupt 
changes  by  the  major  rainbands  appear  to  be  relat- 
ed to  phase-locking  between  intraseasonal  oscilla- 
tions, such  as  the  40-day  mode  and  the  20-day 
mode,  and  the  seasonal  variation.  A  comparison  of 
the  rainfall  climatology  with  that  over  India  is  also 
discussed  (Author's  abstract) 
W88-08942 


SYNOPTIC-SCALE  MODULATION  OF  CON- 
VECTION DURING  THE  AUSTRALIAN 
SUMMER  MONSOON, 

Bureau  of  Meteorology,  Melbourne  (Australia). 
T.  D  Keenan,  and  L.  R.  Brody. 


Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.   1,  p  71-85,  January  1988.  6  fig,  1  tab,  26  ref. 

Descriptors:  'Infrared  Imagery,  'Monsoons,  'Aus- 
tralia, 'Satellite  technology,  'Precipitation,  *Con- 
vective  precipitation,  'Rainfall,  'Tropic  zone, 
'Subtropic  zone,  'Wind,  'Convection,  Japanese, 
Geostationary  Meteorology  Satellite,  Synoptic- 
scale  bands,  Trade  winds,  Tropospheric  troughs, 
Subtropical  jet  streaks,  Monsoonal  convection, 
Temperature. 

Time-longitude  representations  of  Japanese  Geo- 
stationary Meteorology  Satellite  (GMS)  infrared 
imagery  indicate  the  existence  of  major  synoptic- 
scale  banding  within  the  Australian  summer  mon- 
soon. The  bands  can  be  interpreted  as  active  and 
break  phases  of  major  convective  activity  within 
the  monsoon.  This  study  relates  the  occurrence  of 
convection  and  its  organization  into  synoptic-scale 
bands  to  observable  flow  features.  GMS  Digital 
Equivalent  Blackbody  Temperature  (T  sub  BB) 
data  and  wind  fields  from  the  Australian  Numeri- 
cal Meteorology  Research  Centre  (ANMRC)  trop- 
ical analysis  scheme  for  the  1983/84  seasons  were 
composited  relative  to  wind  field  surges  and  bands 
of  enhanced  and  suppressed  convective  activity. 
Some  low-level  wind  surges  in  the  South  China 
Sea  produced  a  modulation  in  the  convective  ac- 
tivity within  the  preexisting  bands  but  did  not  seem 
to  be  associated  with  their  formation.  Surges  in  the 
Southern  Hemisphere  trade-wind  easterlies  and  the 
southerly  jet  off  the  west  coast  of  Australia  were 
not  associated  with  any  major  change  in  convec- 
tive activity.  The  organization  of  the  convection 
into  synoptic-scale  bands  was  associated  with  the 
Southern  Hemisphere  200  mb  flow.  Areas  of  en- 
hanced convective  banding  were  east  of  upper- 
level  tropospheric  troughs.  The  troughs  and  asso- 
ciated subtropical  jet  streaks  had  amplified  from 
the  south,  interacting  and  enhancing  the  mon- 
soonal convection.  West  of  the  trough,  in  the 
region  of  subsiding  air,  the  convection  was  sup- 
pressed, independent  studies  taken  from  the  1984/ 
85  season  showed  that  this  type  of  interaction  was 
discernable  for  individual  cases.  (Author's  abstract) 
W88-08943 


THERMAL  BUDGET  OF  A  MONSOON  DE- 
PRESSION IN  THE  BAY  OF  BENGAL 
DURING  FGGE-MONEX  1979, 

K.  Saha,  and  S.  Saha. 

Monthly  Weather  Review  MRWEAB,  Vol.   116, 

No.  1,  p  242-254,  January  1988.  10  fig,  2  tab,  16  ref. 

Descriptors:  'Monsoons,  'Wind,  'Bay  of  Bengal, 
'Precipitation,  'Rainfall,  'Energy,  'Thermo  dy- 
namics, 'Air  circulation,  'Subsidence,  Meteorol- 
ogy, Thermal  budget,  Diabatic  heating,  Monsoon 
depression.  Climatology,  India,  Adiabatic  warm- 
ing, Thermodynamic  energy  equation. 

The  paper  presents  the  results  of  a  study  of  the 
thermal  budget  of  a  monsoon  depression  that  de- 
veloped over  the  Bay  of  Bengal  during  the  period 
of  time  from  July  3  to  July  8,  1979.  The  complete 
thermodynamic  energy  equation  is  considered,  to 
examine  the  possible  role  of  the  various  terms  and 
to  evaluate  the  total  diabatic  heating.  In  the  west- 
southwest  quadrant  of  the  monsoon  depression 
where  there  is  considerable  rainfall,  latent  heat  by 
precipitation  appears  to  account  for  about  80%  of 
the  total  diabatic  heating,  this  heating  appears  to  be 
offset  by  cooling  due  to  strong  upward  motion; 
however,  the  total  diabatic  heating  over  and  area 
immediately  to  the  north-northeast  of  the  depres- 
sion center  appears  to  be  negative,  suggesting 
downward  air  motion  and  adiabatic  warming.  It  is 
suggested  that  this  warm  sector  to  the  north-north- 
east of  the  depression  center,  which  is  maintained 
by  subsidence  warming,  may  serve  as  an  effective 
tropospheric  energy  source  for  the  monsoon  de- 
pression. (Author's  abstract) 
W88-08944 


PREDICTIVE  MONSOON  SIGNAL  IN  THE 
SURFACE  LEVEL  THERMAL  FIELD  OVER 
INDIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy- 
D.  A.  Mooley,  and  D.  A.  Paolino. 


Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  1,  p  256-264,  January  1988.  5  fig,  3  tab,  25  ref. 
NSF  Grant  ATM-8414660  and  NASA  Global 
Weather  Program  (NASA-NAGW-558). 

Descriptors:  'Statistical  analysis,  'Monsoons, 
•Wind,  'Prediction,  'Precipitation,  'Rainfall, 
'Temperature,  'Weather  forecasting,  'India, 
Linear  correlation  analysis,  Climatology,  May  min- 
imum temperature,  Prediction,  Seasonal  variation, 
Minimum  temperature,  Southern  oscillation  index, 
Sea  surface  temperature.  Meteorology. 

This  is  primarily  a  statistical  study  based  on  linear 
correlation  analysis.  The  mean  monthly  surface 
thermal  field  over  India  based  on  a  fairly  well- 
distributed  network  of  1 19  stations  has  been  exam- 
ined for  March-May  during  the  period  1901-75  for 
the  relationship  with  rainfall  during  the  following 
monsoon  season.  The  study  brings  out  three  areas 
(the  first  and  the  third  from  the  central  portion  of 
western  India,  the  second  from  southern  peninsular 
India)  for  which  the  relationships  between  area 
average  of  mean  monthly  minimum  temperature 
for  April  (for  the  first  and  second  areas)  or  for 
May  (for  the  third  area),  and  Indian  monsoon 
rainfall  are  stable  and  consistently  significant  for 
20-30  year  periods  after  1940.  The  best  of  these 
relationships  is  that  with  the  May  minimum  tem- 
perature over  the  third  area,  significant  at  the  0.1% 
level.  The  relationships  with  mean  April  minimum 
temperature  over  the  first  and  the  second  areas  are 
just  significant  at  the  5%  level.  The  mean  May 
minimum  temperature  over  the  third  area  is  signifi- 
cantly related  to  the  500  mb  April  ridge,  tendency 
in  Southern  OScillation  Index  (SOI),  and  the  tend- 
ency in  eastern  equatorial  Pacific  sea  surface  tem- 
perature. In  combination  with  the  ridge,  the  mean 
minimum  May  temperature  gives  forecasts  of 
Indian  monsoon  rainfall  which  are  as  good  as  those 
given  by  tendency  in  SOI  in  combination  with  the 
ridge.  The  parameters  SOI  tendency  and  May 
minimum  temperature  are  found  to  be  equally 
useful.  (Author's  abstract) 
W88-08945 


NUCLEATION  OF  SULFURIC  ACID-WATER 
AND  METHANESULFONIC  ACID-WATER  SO- 
LUTION PARTICLES:  IMPLICATIONS  FOR 
ATMOSPHERIC  CHEMISTRY  OF  ORGANO- 
SULFUR  SPECIES, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of 
Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08946 


NUMERICAL  STUDIES  OF  ACIDIFICATION 
PROCESSES  WITHIN  AND  BELOW  CLOUDS 
WITH  A  FLOW-THROUGH  CHEMICAL  REAC- 
TOR MODEL, 

Argonne  National   Lab.,   IL.   Environmental   Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08947 


TIME-TRENDS  OF  SULFATE  AND  NITRATE 
IN  PRECIPITATION  IN  NORWAY  (1972-1982), 

Bergen  Univ.  (Norway).  Geofysisk  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08948 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 

Academia  Sinica,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08949 


SOLUBILITY   OF   SOME   NATURAL   MINER- 
ALS IN  ATMOSPHERIC  PRECIPITATION, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-08951 


POSSIBLE  ROLE  OF  THE  BIOSPHERE  IN 
THE  CONTROL  OF  ATMOSPHERIC  CLOUDS 
AND  PRECIPITATION, 


WATER  CYCLE— Field  2 


Snow,  Ice,  and  Frost — Group  2C 


Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary). 

E.  Meszaros. 

Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p  423-424,  February  1988.  10  ref. 

Descriptors:  'Precipitation,  'Clouds,  'Sulfates, 
•Albedo,  'Air-earth  interfaces,  'Atmosphere, 
•Chemistry  of  precipitation,  Cloud  condensation 
nuclei,  Biosphere. 

The  role  of  the  biosphere  as  a  major  determining 
factor  in  the  control  of  present  conditions  on  earth 
is  briefly  examined.  It  is  well  documented  that 
atmospheric  sulfate  particles  constitute  the  major 
class  of  cloud  condensation  nuclei.  Under  natural 
conditions,  not  disturbed  by  human  activities,  sul- 
fate particles  form  from  gaseous  precursors  re- 
leased by  the  biosphere.  In  this  way  the  biosphere 
plays  an  important  role  in  the  control  of  the  cloud 
cover  and  consequently  of  the  albedo  of  the  earth- 
atmosphere  system.  On  the  other  hand,  cloud  con- 
densation nuclei  of  biospheric  origin  make  the  re- 
distribution of  water  on  the  earth  surface  possible 
which  is  of  crucial  importance  for  the  existence  of 
living  species.  (Miller-PTT) 
W88-08952 


SIMILARITY  BETWEEN  SIZE  SPECTRA  OF 
FOG  DROPLETS  AND  SIZE  SPECTRA  OF 
DROPLETS  INDUCED  IN  AN  ISOTHERMAL 
CLOUD  CHAMBER  BY  THE  ATMOSPHERIC 
AEROSOL  BEFORE  FOG  FORMATION:  POS- 
SIBILITY OF  PREDICTING  MICROPHYSICAL 
FEATURES  OF  FOG  (SIMILITUDES  DES 
SPECTRES  DIMENSIONNELS,  D'UNE  PART, 
DES  GOUTTELETTES  DE  BROUILLARDS  NA- 
TURELS,  D'AUTRE  PART,  DES  GOUTTE- 
LETTES INDUITES  EN  CHAMBRE  A  BROUIL- 
LARD  PAR  L'AIR  ATMOSPHERIQUE  AVANT 
LE  BROUILLARD:  POSSIBILITE  DE  PRE- 
VOIR  LES  CHARACTERISTIQUES  DU 
BROUILLARD), 

Observatoire  de  Physique  du  Globe  de  Clermont- 
Ferrand  (France). 

For  primary  bibliographic  entry  see  Field  2K. 
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2C.  Snow,  Ice,  and  Frost 


COMPONENTS  OF  THE  SURFACE  RADI- 
ATION BALANCE  OF  SUBARCTIC  WETLAND 
TERRAIN  UNITS  DURING  THE  SNOW-FREE 
SEASON, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08023 


HYDROLOGY     OF     ALASKAN     WETLANDS, 
U.S.A.:  A  REVIEW, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 
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SLUSHFLOWS  IN  A  SUBARCTIC  ENVIRON- 
MENT, KILPISJARVI,  FINNISH  LAPLAND, 

Southampton  Univ.  (England). 

M.  J.  Clark,  and  M.  Seppala. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  20, 

No.  1,  p  97-105,  February  1988.  7  fig,  2  tab,  30  ref. 

Descriptors:  'Slush  'Slushflows,  'Avalanches, 
'Sediment  transport,  'Subarctic  zone,  Snow,  Lap- 
land, Finland. 

Slushflows  are  a  potentially  significant  hydrologi- 
cal  and  sediment  transport  mechanism  in  the  nival 
zone.  They  have  previously  been  studied  mainly  in 
the  context  of  wet  snow  avalanches  within  gullies 
on  the  steep  slopes  of  mountain  areas,  but  valley- 
bottom  flows  in  non-alpine  areas  of  the  arctic  and 
subarctic  may  have  been  underestimated.  Evidence 
of  the  repeated  occurrence  of  such  slushflows  in 
the  Kilpisjarvi  region,  Finnish  Lapland,  is  present- 
ed. Field  diagnosis  is  stressed,  since  it  may  be  that 
the  underestimation  of  this  important  though  low- 


frequency  sediment  transport  process  has  been  a 
result  of  failure  to  recognize  its  characteristic  at- 
tributes in  nonalpine  situations.  (Author's  abstract) 
W88-08027 


IMPORTANCE  OF  HYDROGEN  IONS  AND 
ALUMINUM  IN  REGULATING  THE  STRUC- 
TURE AND  FUNCTION  OF  STREAM  ECOSYS- 
TEMS: AN  EXPERIMENTAL  TEST, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 
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SOLAR  HEATING  AND  ITS  INFLUENCE  ON 
MIXING  IN  ICE-COVERED  LAKES, 

Cambridge    Univ.    (England).    Dept.    of  Applied 

Mathematics  and  Theoretical  Physics. 

For  primary  bibliographic  entry  see  Field  2H. 
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STABLE  GROWTH  OF  SEGREGATED  ICE  IN 
FREEZING  SOIL  UNDER  NEGLIGIBLE 
OVERBURDEN  PRESSURE, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

Y.  Nakano. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  4,  p  223-235,  December  1986.  1  fig,  1  tab,  10 

ref. 

Descriptors:  'Soil  temperature,  'Freezing, 
'Ground  ice,  'Ice  pressure,  'Mathematical 
models,  'Frost  heaving,  Overburden,  Segregated 
ice,  Ice  formation,  Saturated  soil. 

The  stable  growth  condition  of  a  segregated  ice 
layer  was  studied  using  the  principle  of  mass  and 
heat  conservation.  This  condition  evidently  de- 
pends upon  the  properties  of  a  thin  transitional 
zone,  which  is  believed  to  exist  between  the 
boundary  of  an  ice  layer  and  0  Celsius  isotherm. 
All  probable  models  of  the  transitional  zone  are 
classified  and  the  conditions  for  each  model  is 
derived.  The  effect  of  the  small  amount  of  soil 
minerals  contained  in  an  ice  layer  was  also  studied. 
(Author's  abstract) 
W88-08190 


BEHAVIOUR     AND    TRANSPORT    OF    OIL 
UNDER  SMOOTH  ICE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08209 


THERMAL  PRESSURE  DUE  TO  AN  ICE  CAP 

IN  AN  ELEVATED  WATER  TANK, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

W.  L.  Kong,  and  T.  I.  Campbell. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  4,  p  519-526,  August,  1987.  10  fig,  10 

ref,  3  append. 

Descriptors:  'Water  tanks,  'Ice  cover,  'Thermal 
stress,  'Deterioration,  'Mathematical  models, 
Stress,  Rheology,  Concretes,  Model  studies,  Tem- 
perature, Prediction,  Model  testing,  Creep. 

Pressures  exerted  by  an  ice  cap  contained  within  a 
circular  tank  and  subjected  to  an  increase  in  tem- 
perature were  studied,  since  ice  formations  have 
contributed  to  the  deterioration  observed  in  elevat- 
ed reinforced  concrete  water  tanks  in  Ontario.  It 
was  shown  that  the  distributions  of  hoop  and  flex- 
ural  stresses  in  the  wall  are  similar  to  those  induced 
by  a  band  of  linearly  varying  pressure  around  the 
circumference.  Idealized  distributions  of  hoop  and 
flexural  stresses  were  proposed  and  charts  present- 
ed for  determining  peak  hoop  and  flexural  stresses 
in  the  wall.  A  mathematical  model  for  ice  was 
validated  by  data  from  tests  on  a  model  steel  water 
tank  containing  an  ice  cap  and  was  used  to  develop 
charts  suitable  for  estimating  the  reduction  in  peak 
stresses  due  to  creep  of  the  ice.  (Doria-PTT) 
W88-08210 


SUBGLACIAL  HYDROLOGY  FOR  AN  ICE 
SHEET  RESTING  ON  A  DEFORMABLE  AQUI- 
FER, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Mathematics  and  Statistics. 

E.  M.  Shoemaker. 

Journal  of  Glaciology  JOGLAO,  Vol.  32,  No.  1 10, 

p  20-30,  1986.  4  fig,  5  tab,  39  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Ice 
sheets,  'Aquifers,  'Glacial  aquifers,  'Glacial 
streams,  'Snowmelt,  'Drainage  systems,  Theoreti- 
cal analysis,  Aquitards,  Soil  water,  Deformation. 

Subglacial  hydrology  is  investigated  for  an  ice 
sheet  where  the  substrate  consists  of  a  deformable 
aquifer  resting  on  an  aquitard.  If  sliding  velocities 
are  low  or  absent,  subglacial  melt-water  drainage  is 
dominated  by  drainage  through  the  aquifer  to 
water  channels.  Drainage  along  the  bed  is  negligi- 
ble. Efficient  melt-water  drainage  requires  that  a 
system  of  subglacial  water  channels  exists;  other- 
wise, pore-water  pressures  will  exceed  the  over- 
burden pressure.  In  general,  aquifer  deformation 
near  (away  from)  the  terminus  is  most  likely  to 
occur  during  the  winter  (summer).  The  effect  of 
short-term  high  channel  pressures  is,  in  general, 
not  critical  to  aquifer  deformation  because  the 
pressure  pulse  does  not  propagate  far  into  the 
aquifer.  (For  aquifers  of  high  permeability,  short 
periods  of  high  channel  pressures  constitute  the 
most  critical  condition).  Aquifer  deformation  at  the 
terminus  is  very  likely  to  occur  if  the  terminus  ice 
slope  exceeds  tan  phi,  where  phi  is  the  Coulomb 
friction  angle  of  the  aquifer  material.  Upwelling  of 
basal  melt  water  near  the  terminus  will  normally 
cause  soil  dilation  if  the  aquifer  has  a  low  perme- 
ability (e.g.  till).  Maximal  profiles  are  computed 
corresponding  to  various  aquifer  materials  using 
channel  spacings  which  provide  efficient  drainage. 
(Sand-PTT) 
W88-08233 


MELT-WATER  DRAINAGE  PATTERN  OF 
COMPOSITE  GLACIERS, 

Geologisches     Landesamt     Nordrhein-Westfalen, 

Krefeld  (Germany,  F.R.). 

K.  N.  Thome. 

Journal  of  Glaciology  JOGLAO,  Vol.  32,  No.  110, 

p  95-100,  1986.  5  fig,  11  ref. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Drain- 
age systems,  'Snowmelt,  'Moraines,  'Glaciation, 
♦Paleohydrology,  Iceland,  Waterways,  Dams,  Ice- 
dammed  lakes,  Ice  sheets. 

Medial  moraines  and  lineations  on  the  surface  of 
composite  glaciers  enable  the  detection  of  structur- 
al and  hydrological  features.  A  study  of  the  com- 
posite glacier  Breidamerkurjokull,  south  Iceland, 
indicates  relationships  between  subglacial  water- 
ways, ice  structure  in  the  junction  area,  and  devel- 
opment of  the  glacier  terminus.  Rivers  are  situated 
in  or  near  medial  moraines  because  melt  water 
percolates  to  the  bed  and  moves  from  there  with 
the  subglacial  rivers  mainly  in  the  direction  of  ice 
flow.  The  contact  between  two  feeder  glaciers 
sometimes  forms  an  angle  at  the  glacier  terminus. 
Then  the  melt-water  river  escaping  from  the  con- 
tact, generally  in  a  radial  direction  (away  from  the 
glacier  front),  during  the  retreat  will  be  transferred 
to  the  front  of  the  first  receding  glacier.  The 
drainage  of  the  contact  zone  then  changes  from  a 
radial  to  a  tangential  direction,  destroying  the  ter- 
minal moraines  of  the  recession  stages.  Similar 
relations  are  found  in  relics  of  Pleistocene  sheets, 
two  examples  of  which  are  compared.  The  huge 
subglacial  channel  of  the  Munsterlander  Kiessand- 
zug-Esker  below  the  ice  sheet  of  the  Saalian  glacia- 
tion in  the  Munsterland,  north-west  Germany,  was 
formed  in  the  ice-flow  direction.  It  therefore  gives 
details  of  the  morphology  and  of  the  great  ice- 
dammed  lake  east  of  the  Teutoburger  Wald  ridge. 
At  the  contact  between  the  Norwegian  and  Baltic 
Seas  glaciers,  the  terminus  formed  an  angle  during 
the  maximum  extent  of  the  Weichselian  glaciation 
in  northern  Jutland.  During  retreat,  the  Norwegian 
glacier  receded  first.  The  large  melt-water  river 
escaping  from  the  contact  between  both  glaciers 
had  formed  the  huge  Karup  Sandur  during  the 
maximum,    but    now,    during    the    recession,    it 
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changed  to  the  front  of  the  Norwegian  ice,  de- 
stroying the  recession  moraines  there.  (Author's 
abstract) 
W88-08234 


COMBINED  MEASUREMENTS  OF  SUBGLA- 
CIAL  WATER  PRESSURE  AND  SURFACE  VE- 
LOCITY OF  FINDELENGLETSCHER,  SWIT- 
ZERLAND: CONCLUSIONS  ABOUT  DRAIN- 
AGE SYSTEM  AND  SLIDING  MECHANISM, 
Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Versuchsanstalt  fuer  Wasserbau, 
Hydrologie  und  Glaziologie. 
A.  Iken.  and  R.  A.  Bindschadler. 
Journal  of  Glaciology  JOGLAO,  Vol.  32,  No.  110, 
p  101-119,  1986.  15  fig,  2  tab,  46  ref,  3  append. 
ETH  Research  Commission  grant  Reg.  Nr.  12752/ 
41-02  30.5. 

Descriptors:  'Glaciers,  *Glaciohydrology,  *Water 
pressure,  'Surface  velocity,  'Drainage  systems, 
Snowmelt,  Water  pressure,  Channels,  Velocity, 
Theoretical  analysis,  Switzerland. 

During  the  snow-melt  season  of  1982,  basal  water 
pressure  was  recorded  at  1 1  bore  holes  communi- 
cating with  the  subglacial  drainage  system.  In  most 
of  these  holes  the  water  levels  were  at  approxi- 
mately the  same  depth  (around  70  m  below  sur- 
face). The  large  variations  of  water  pressure,  e.g. 
diurnal  variations,  were  usually  similar  at  different 
locations  and  in  phase.  In  two  instances  of  excep- 
tionally high  water  pressure,  however,  systematic 
phase  shifts  were  observed;  a  wave  of  high  pres- 
sure travelled  down-glacier  with  a  velocity  of  100 
m/h.  The  glacier-surface  velocity  was  measured  at 
4  lines  of  stakes  several  times  daily,  The  velocity 
variations  correlated  with  variations  in  subglacial 
water  pressure.  The  functional  relationships  of 
water  pressure  and  velocity  suggests  that  fluctuat- 
ing bed  separation  was  responsible  for  the  velocity 
variations.  The  empirical  functional  relationship  is 
compared  to  that  of  sliding  over  a  perfectly  lubri- 
cated sinusoidal  bed.  On  the  basis  of  the  measured 
velocity-pressure  relationship,  this  model  predicts 
a  reasonable  value  of  bed  roughness  but  too  high  a 
sliding  velocity  and  unstable  sliding  at  too  low  a 
water  pressure.  The  main  reason  for  this  disagree- 
ment is  probably  the  neglect  of  friction  from  debris 
in  the  sliding  model.  The  measured  water  pressure 
was  considerably  higher  than  that  predicted  by  the 
theory  of  steady  flow  through  straight  cylindrical 
channels  near  the  glacier  bed.  Possible  reasons  are 
considered.  The  very  large  disagreement  between 
measured  and  predicted  pressure  suggests  that  no 
straight  cylindrical  channels  may  have  existed. 
(Author's  abstract) 
W88-08235 


DISCHARGES  OF  TURBID  WATER  DURING 
MINI-SURGES  OF  VARIEGATED  GLACIER, 
ALASKA,  U.S.A., 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08236 


SOME    OBSERVATIONS    ON    SUBGLACIAL 
GROUND-WATER  FLOW, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2F. 
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SNOWFALL  AND  OXYGEN-ISOTOPE  VARI- 
ATIONS OFF  THE  NORTH  COAST  OF  ELLES- 
MERE  ISLAND,  N.W.T.,  CANADA, 

Alaska  Univ.,  Fairbanks.  Geophysical  Inst. 

M.  O.  Jeffries,  and  H.  R.  Krouse. 

Journal  of  Glaciology  JOGLAO,  Vol.  33,  No.  114, 

p  195-199,  1987.  4  fig,  2  tab,  14  ref. 

Descriptors:  'Ice  shelves,  *Ice  cover,  *Snow 
depth,  'Snow  accumulation.  Oxygen  isotopes,  Sea- 
sonal variation,  Temperature,  Precipitation,  Elles- 
mere  Island,  Canada,  Isotope  studies,  Frequency 
distribution,  Hoar  frost. 

Snow-pack  along  the  land-fast  fringe  off  the  north 
coast  of  Ellesmere  Island  was  generally  character- 


ized by  depth-hoar  overlain  by  dense  snow  and 
wind  slab.  Mean  snow  depth  in  the  study  area  was 
0.54  m  (1982-85)  and  the  mean  delta-oxygen- 18 
value  of  the  snow-pack  was  -31.3  per  thousand. 
Isotope  data  were  not  obtained  previously  for  this 
geographic  region  and,  therefore  complement  a 
previous  study  of  delta-oxygen- 18  variations  in 
High  Arctic  snow.  The  data  are  consistent  with  an 
Arctic  Ocean  moisture  source.  The  delta-oxygen- 
18  profiles  show  seasonal  variations,  with  winter 
snow  being  more  depleted  in  oxygen- 18  than  fall 
and  spring  snow.  However,  the  delta-oxygen- 18 
profiles  are  dominated  by  a  trend  to  higher  values 
with  increasing  depth.  This  is  attributed  to  a  de- 
crease in  delta-oxygen- 18  values  as  condensation 
temperatures  fall  during  the  autumn-winter  accu- 
mulation period.  During  this  time,  there  is  also  a 
change  from  relatively  open  to  almost  complete  ice 
cover  in  the  Arctic  Ocean.  The  change  in  evapora- 
tion conditions  and  consequent  effect  on  delta 
values  gives  rise  to  a  sharp  discontinuity  in  the 
delta-oxygen-18  profiles  and  a  bi-modal  delta- 
oxygen- 18  frequency  distribution.  The  bi-modal 
distribution  is  reinforced  by  a  secondary  isotope 
fractionation  that  occurs  during  depth-hoar  forma- 
tion. This  isotope  effect  leads  to  a  wider  delta- 
oxygen-18  range  but  does  not  significantly  alter  the 
mean  value.  (Author's  abstract) 
W88-08238 


SNOWPACK  ION  ACCUMULATION  AND 
LOSS  IN  A  BASIN  DRAINING  TO  LAKE  SUPE- 
RIOR, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08265 


SNOWMELT  RUNOFF  IN  SUBURBAN  ENVI- 
RONMENTS, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08292 


TRANSPORT  OF  WATER  IN  FROZEN  SOIL: 
VI.  EFFECTS  OF  TEMPERATURE, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-08339 


EMBANKMENT  DAMS  ON  PERMAFROST: 
DESIGN  AND  PERFORMANCE  SUMMARY, 
BIBLIOGRAPHY,  AND  AN  ANNOTATED  BIB- 
LIOGRAPHY, 

Cold    Regions   Research    and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  8A. 
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MONITORING  OF  SNOW  COVER  FROM  SAT- 
ELLITE, 

Helsinki  Univ.   of  Technology,   Espoo  (Finland). 

Radio  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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SNOW-MAPPING  IN  WESTERN  GREEN- 
LAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
H.  Sogaard. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  with 
EARSeL's  General  Assembly  at  the  Technical 
University  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  245-249,  6 
fig,  2  tab,  7  ref. 

Descriptors:  *Snow  cover,  *Maps,  *Data  interpre- 
tation, Satellite  technology,  Remote  sensing,  Hy- 
drologie budget,  Hydrologie  models,  Computers, 
Model  studies,  Image  processing. 

The  results  from  a  research  project  on  snow  map- 
ping in  Greenland  based  on  NOAA-AVHRR  data 
is  presented.  Based  on  data  from  two  major  drain- 


age basins,  methods  for  mapping  both  snow  cover 
and  water  equivalent  is  elaborated  and  validated 
by  use  of  field  observations  and  hydrological  simu- 
lation. It  is  shown  that  the  accuracy  in  snow  cover 
mapping  is  greatly  increased  when  a  correction  for 
terrain  effects  is  applied,  and  that  a  linear  relation- 
ship between  snow  cover  and  water  equivalent  can 
be  established.  Finally,  there  is  a  discussion  on  the 
applications  of  the  results  in  snow  hydrology  mod- 
elling, and  on  the  integration  of  the  procedure  on  a 
micro-computer  based  image  processing  system. 
(See  also  W88-08470)  (Author's  abstract) 
W88-08478 


MODEL  OF  THERMAL  INERTIA  FOR  FROST 
FORECASTING  IN  AGRICULTURAL  AREAS, 

Valencia  Univ.  (Spain).  Faculty  of  Physics. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-08479 


ACTIVE    MICROWAVE   OBSERVATIONS    OF 
SEA  ICE  AND  ICEBERG, 

Technical  Univ.  of  Denmark,  Lyngby. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08498 


POTENTIAL  OF  SAR  IN  A  SNOW  AND  GLA- 
CIER MONITORING  SYSTEM, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Meteorologie 

und  Geophysik. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08499 


ION-CHROMATOGRAPHIC  MEASURE- 

MENTS OF  AMMONIUM,  FLUORIDE,  ACE- 
TATE, FORMATE  AND  METHANESULPHON- 
ATE  IONS  AT  VERY  LOW  LEVELS  IN  ANT- 
ARCTIC ICE, 

Laboratoire   de    Glaciologie   et    Geophysique   de 
l'Environnement,   Saint-Martin   d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08546 


PRELIMINARY  STUDY  ON  THE  WATER 
TEMPERATURE  AND  FREEZING  OF  LAKE 
SUWA  IN  JAPAN  AND  SHALLOW  LAKES  IN 
EASTERN  CHINA, 

Rissho  Univ.,  Tokyo  (Japan).  Dept.  of  Geography. 
T.  Arai,  and  P.  Pu. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  3,  p  225-230,  July  1987.  4  fig,  1  tab,  12  ref. 

Descriptors:  *Lake  ice,  *Water  temperature, 
•Freezing,  "Ice  formation,  *Lakes,  *Suwa  Lake, 
Japan,  China,  Shallow  water,  Epilimnion,  Air  tem- 
perature. 

Based  on  the  assumption  that  the  extent  of  winter 
ice  in  lakes  in  Japan  and  central-eastern  China  may 
be  correlated,  the  water  temperature  and  condition 
of  freezing  were  examined  in  both  regions  over 
recent  decades  (1965-1987)  on  a  monthly  basis. 
Equilibrium  temperatures  and  estimated  epilimnion 
temperatures  were  used  for  the  prediction  of  the 
annual  variation  of  lake  temperatures  and  explana- 
tion of  the  formation  of  ice  cover.  Lake  Suwa 
freezes  almost  every  year  due  to  its  high  altitude, 
whereas  the  possibility  of  lake  freezing  in  central- 
eastern  China  varies  meridionally.  January  air  tem- 
perature at  Nanjing  fluctuates  in  parallel  with  the 
temperature  at  Suwa,  and  appears  to  be  correlated 
with  the  extent  of  ice  cover  in  Lake  Suwa.  (Au- 
thor's abstract) 
W88-08646 


EXTENT  OF  SNOWPACK  INFLUENCE  ON 
WATER  CHEMISTRY  IN  A  NORTH  CAS- 
CADES LAKE, 

Western  Washington  Univ.,  Bellingham.  Inst,  for 

Watershed  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


2D.  Evaporation  and  Transpiration       2E.  Streamflow  and  Runoff 


DESIGN  AND  EVALUATION  OF  REGIONAL 
WEATHER  MONITORING  NETWORKS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08058 


DOES  EVAPORATION  OVER  THE  ARABIAN 
SEA  PLAY  A  CRUCIAL  ROLE  IN  MOISTURE 
TRANSPORT  ACROSS  THE  WEST  COAST  OF 
INDIA  DURING  AN  ACTIVE  MONSOON 
PERIOD, 

National   Inst,   of  Oceanography,   Panaji   (India). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08116 


GLOBAL  ENERGY  AND  MOISTURE  BUDG- 
ETS FROM  RAWINSONDE  DATA, 

Princeton  Univ.,  NJ.  Geophysical  Fluid  Dynamics 

Program. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-08118 


IMPROVING  PRECIPITATION  FORECASTS 
FROM  THE  METEOROLOGICAL  OFFICE 
FINE-MESH  MODEL  BY  USING  A  MODIFIED 
EVAPORATION  SCHEME, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08119 


WATER  RELATIONS  AND  MORPHOLOGI- 
CAL DEVELOPMENT  OF  BARE-ROOT  JACK 
PINE  AND  WHITE  SPRUCE  SEEDLINGS: 
SEEDLING  ESTABLISHMENT  ON  A  BOREAL 
CUT-OVER  SITE, 

Toronto  Univ.  (Ontario).  Faculty  of  Forestry. 
S.  C.  Grossnickle,  and  T.  J.  Blake. 
Forest  Ecology  and  Management,  Vol.  18,  No.  4, 
p  299-318,  May,  1987.  9  fig,  47  ref. 

Descriptors:  *Soil-water-plant  relations,  *Plant 
morphology,  *Pine  trees,  'Spruce  trees,  'Seed- 
lings, *Roots,  Morphology,  Trees,  Growth,  Water 
potentials,  Plant  water  potential,  Plant  tissues,  Vas- 
cular tissues,  Stomata,  Leaves,  Humidity. 

Bare-root  jack  pine  (Pinus  banksiana)  and  white 
spruce  (Picea  glauca)  seedlings  were  planted  on  a 
boreal  cut-over  site  and  subsequent  growth  and 
seedling  water  relation  patterns  were  monitored 
over  the  first  growing  season.  Jack  pine  seedlings 
had  greater  new  root  development  and  a  lower 
new  shoot/new  root  ratio,  while  white  spruce 
seedlings  had  greater  new  shoot  development.  Sea- 
sonal water  relation  patterns  showed  white  spruce 
seedlings  to  have  a  greater  decrease  in  xylem  pres- 
sure potential  per  unit  increase  in  transpirational 
flux  density.  These  results  suggest  that  the  greater 
resistance  to  water  flow  through  the  soil-plant- 
atmosphere  continuum  in  white  spruce  seedlings 
compared  to  jack  pine  seedlings  may  be  due  to  the 
relative  lack  of  new  root  development  in  white 
spruce.  Stomatal  response  showed  that  as  absolute 
humidity  deficit  between  the  needles  and  air 
(AHD)  increased,  needle  conductance  (gwv)  de- 
creased in  both  species,  but  at  low  AHD  levels 
white  spruce  had  gwv  approximately  35%  higher 
than  jack  pine.  White  spruce  seedlings  showed 
osmotic  adjustment  over  the  growing  season,  while 
jack  pine  did  not.  The  implications  of  morphologi- 
cal development  on  water  relation  patterns  are 
discussed  with  reference  to  successful  reforesta- 
tion. (Doria-PTT) 
W88-08203 


MODEL  OF  THERMAL  INERTIA  FOR  FROST 
FORECASTING  IN  AGRICULTURAL  AREAS, 

Valencia  Univ.  (Spain).  Faculty  of  Physics. 
For  primary  bibliographic  entry  see  Field  7C. 

W88-08479 


OCCURRENCE  AND  DISTRIBUTION  OF 
SHORTNOSE  STURGEON,  ACIPENSER  BRE- 
VIROSTRUM,  IN  THE  UPPER  TIDAL  DELA- 
WARE RIVER, 

Southeastern  Louisiana  Univ.,  Hammond.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08019 


COMPONENTS  OF  THE  SURFACE  RADI- 
ATION BALANCE  OF  SUBARCTIC  WETLAND 
TERRAIN  UNITS  DURING  THE  SNOW-FREE 
SEASON, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

P.  Lafleur,  W.  R.  Rouse,  and  S.  G.  Hardill. 
Arctic  and  Alpine  Research  ATLPAV,  Vol.   19, 
No.  1,  p  53-63,  February  1987.  5  fig,  5  tab,  15  ref. 

Descriptors:  'Subarctic  zone,  'Wetlands,  'Coastal 
marshes,  'Radiation  balance,  'Albedo,  'Heat  bal- 
ance, Solar  radiation,  Temperature,  Vegetation, 
Forests,  Wind,  Seasonal  variation,  James  Bay, 
Canada,  Physical  properties. 

The  magnitude  and  behavior  of  net  radiation, 
albedo,  and  surface  radiative  temperatures  for 
three  coastal  wetland  sites  on  southern  James  Bay 
were  monitored  during  the  snow-free  season.  The 
three  terrains  were  a  relatively  dry  coastal  back- 
shore,  an  inner  marsh,  and  an  alder/willow  forest. 
Surface  wetness  was  found  to  be  the  most  impor- 
tant factor  prior  to  vegetation  growth.  During  this 
period  the  drier  site  had  an  albedo  of  0.18,  while 
albedo  for  the  wet  marsh  and  the  forest  averaged 
0.11.  Albedos  at  the  wetter  sites  increased  rapidly 
after  the  initiation  of  vegetation  growth  and  during 
the  period  of  grand  growth.  The  increase  in  albedo 
is  shown  to  be  linearly  related  to  changes  in  leaf 
area.  After  the  vegetation  cover  was  fully  estab- 
lished, albedos  at  all  sites  were  similar.  Net  radi- 
ation in  the  wetland  was  primarily  determined  by 
albedo  and  incoming  solar  radiation.  Site  to  site 
differences  were  small  in  all  periods.  Although 
mean  daily  radiative  temperatures  were  similar  at 
all  sites  before  growth,  the  backshore  had  a  larger 
daily  temperature  range  than  the  wetter  sites.  Ra- 
diative temperatures  at  the  forest  site  averaged  2-3 
C  less  than  at  the  other  sites  after  leafing  had 
occurred.  Wind  direction  had  a  significant  influ- 
ence on  the  radiative  temperature  regime  at  all 
sites.  Radiative  temperatures  during  onshore  winds 
were  substantially  smaller  than  for  offshore  winds. 
The  implications  of  this  to  the  surface  heat  balance 
are  discussed.  (Author's  abstract) 
W88-08023 


SEDIMENT  AND  WATER  YIELDS  FROM 
MANAGED  FORESTS  ON  FLAT  COASTAL 
PLAIN  SITES, 

Arkansas   Univ.   at   Monticello.    Dept.   of  Forest 

Resources. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-08043 


EFFECTS  OF  PRECIPITATION  AND  LAND 
USE  ON  STORM  RUNOFF, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

R.  G.  Brown. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   421-426,   April    1988.   2   fig,   3   tab,    18   ref. 

Descriptors:  'Precipitation,  'Land  use,  'Urban  hy- 
drology, 'Rainfall,  'Storm  runoff,  'Surface  runoff, 
Watersheds,  Wetlands,  Pollution  load,  Water  qual- 
ity, Storms,  Erosion,  Runoff,  Minnesota,  Urban 
watersheds,  Lakes,  Suspended  solids,  Phosphorus, 
Nitrogen. 

Storm-runoff  quantity  and  quality  were  studied  in 
three  watersheds  located  near  St.  Paul  in  Ramsey 
County,  Minnesota,  from  April  15  through  Sep- 
tember 15  of  1984,  1985,  and  1986  to  qualitatively 
determine  the  effects  of  precipitation  and  selected 
land  uses  on  storm  runoff.  In  respect  to  precipita- 
tion effects,  differences  in  storm-runoff  quantity 


between  years  in  an  urban  watershed  that  lacks 
wetlands  appear  to  be  related  to  the  average  storm 
size  (amount  of  precipitation)  during  the  study 
period  of  each  year.  In  contrast,  the  differences  in 
storm-runoff  quantity  from  watersheds  that  contain 
wetlands  appear  to  be  related  to  total  precipitation 
during  study  period  of  each  year.  In  respect  to 
land  use,  the  differences  in  storm-runoff  quantity 
appear  to  be  related  to  the  amounts  of  impervious 
and  wetland  area.  The  watershed  that  contains  the 
largest  amount  of  impervious  area  and  smallest 
amount  of  wetland  area  has  the  largest  amount  of 
storm  runoff.  Differences  in  storm-runoff  quality 
appear  to  be  related  to  the  amounts  of  wetland  and 
lake  area.  The  watershed  that  contains  the  largest 
amounts  of  wetland  and  lake  area  has  the  smallest 
storm-runoff  loading  of  suspended  solids,  phospho- 
rus, and  nitrogen.  The  wetland  and  lake  areas 
likely  retain  the  loading  and,  subsequently,  lower 
the  amount  of  storm-runoff  loading  exported  from 
a  watershed.  (Author's  abstract) 
W88-08050 


FRACTALS  AND  THE  RIVER-LENGTH 
CATCHMENT-AREA  RATIO, 

Agricultural    Research    Service,    Columbia,    MO. 

North  Central  Watershed  Research  Unit. 

A.  T.  Hjelmfelt. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  455-459,  April  1988.  4  fig,  3  tab,  6  ref. 

Descriptors:  'Fractals,  'Stream  length,  'Catch- 
ment areas,  Mapping,  Limnology,  Hydrology, 
Model  studies,  Mathematical  studies,  Missouri, 
Rivers,  Streams. 

The  fractal  nature  of  stream-length  and  catchment- 
area  measurement  is  investigated  using  eight  rivers 
in  Missouri.  The  fractal  dimension  for  the  length 
measurement  was  found  to  average  1.158  and  for 
area  to  average  1.0105.  These  values  are  close  to 
those  hypothesized  previously.  The  fractal  nature 
of  lengths  measured  from  maps  probably  influences 
other  catchment  characteristics.  (Author's  ab- 
stract) 
W88-08053 


DISTRIBUTION  OF  EPHEMERELLA  IGNITA 
(EPHEMEROPTERA)  IN  STREAMS:  THE 
ROLE  OF  PH  AND  FOOD  RESOURCES, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08078 


ALKALINITY  AND  PH  OF  TARNS  AND 
STREAMS  IN  THE  ENGLISH  LAKE  DISTRICT 
(CUMBRIA), 

Freshwater    Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08080 


COLONIZATION  AND  ECOLOGICAL  DEVEL- 
OPMENT OF  NEW  STREAMS  IN  GLACIER 
BAY  NATIONAL  PARK,  ALASKA, 

Chelsea  Coll.,  London  (England).  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08095 


ROLE  OF  DRIFT  AND  EFFECT  OF  SEASON 
ON  MACROINVERTEBRATE  COLONIZA- 
TION OF  IMPLANTED  SUBSTRATA  IN  A 
TROPICAL  AUSTRALIAN  STREAM, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08098 


TEMPERATURE-INDUCED  CHANGES  IN 
THE  LIFE  CYCLE  OF  LEUCTRA  NIGRA  (PLE- 
COPTERA:  LEUCTRIDAE)  FROM  A  LAKE 
DISTRICT  STREAM, 

Freshwater  Biological  Association,  Ambleside 
(England). 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08102 


MICROBIAL  ACTIVITY  ASSOCIATED  WITH 
SESTON  IN  HEADWATER  STREAMS:  EF- 
FECTS OF  NFTROGEN,  PHOSPHORUS  AND 
TEMPERATURE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08104 


LATE  HOLOCENE  FLOODING  IN  THE  ECUA- 
DORIAN RAIN  FOREST, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
I.  Frost,  and  M.  C.  Miller. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 
443-453,  December  1987.  5  fig,  2  tab,  34  ref.  NSF 
Grant  DEB8202658. 

Descriptors:  'Floods,  'Amazon  River  Basin,  'His- 
toric floods,  'Regional  floods,  'Lake  sediments, 
'Paleohydrology,  Ecuador,  Rain  forests,  Flooding, 
Sediments,  Stratigraphy,  Lakes,  Floods,  Amazon 
River,  Radioactive  dating,  Species  diversity. 

The  stratigraphy,  radiocarbon  chronology,  sedi- 
mentary pigment,  and  cation  records  of  sediment 
cores  from  four  lakes  in  the  Ecuadorian  rain  forest 
show  that  regional  flooding  occurred  from  about 
1300  to  800  BP.  Each  core  contains  a  stratum  of 
alluvial  clay,  silt  and  sand  overlain  by  lacustrine 
deposits  of  peat,  gyttja  or  clayey  gyttja.  Radiocar- 
bon dates  show  that  the  onset  and  termination  of 
the  alluvial  event  was  synchronous  across  the  sites. 
Short-term,  possibly  regional,  flooding  occurred  at 
each  of  the  sites  at  least  once  since  the  major  flood. 
A  core  from  Anangucocha,  a  black-water  lake, 
records  the  geochemical  signature  of  white-water 
incursion  during  this  flooding  interval.  Sedimenta- 
ry pigments  show  that  aquatic  production  at  Anan- 
gucocha was  low  during  the  lotic  interval  but  rose 
sharply  and  remained  high  within  the  modern  lake 
period.  The  Amazon's  dynamic  river  system  may 
have  been  an  important  force  in  promoting  and 
maintaining  high  floral  and  faunal  diversity.  (Au- 
thor's abstract) 
W88-08107 


SPATIAL  DISTRIBUTION  OF  TRICHOPTERA 
LARVAE  IN  THE  SEDIMENTS  OF  AN  AUS- 
TRIAN MOUNTAIN  BROOK, 

Vienna  Univ.  (Austria).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08109 


EVIDENCE  FOR  THE  USE  OF  NON-DETRI- 
TAL  DISSOLVED  ORGANIC  MATTER  BY  MI- 
CROHETEROTROPHS  ON  PLANT  DETRITUS 
IN  A  WOODLAND  STREAM, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08110 


ALTERATIONS  IN  PERIPHYTON  CHARAC- 
TERISTICS DUE  TO  GRAZING  IN  A  CASCADE 
STREAM, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Engineering  and  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08111 


MACRO-FLORAL  ASSEMBLAGES  IN 

UPLAND  WELSH  STREAMS  IN  RELATION 
TO  ACIDITY,  AND  THEIR  IMPORTANCE  TO 
INVERTEBRATES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08113 


HYDRAULIC  AND  SOIL  MECHANICAL  AS- 
PECTS OF  RILL  GENERATION  ON  AGRICUL- 
TURAL SOILS, 

Katholieke  Univ.  Leuven  (Belgium).  Lab.  voor 
Experimentele  Geomorfologie. 


For  primary  bibliographic  entry  see  Field  2J. 
W88-08135 


TOTAL  BACTERIAL  CELL  COUNTS  AND  ES- 
TERASE-ACTIVITY  IN  A  SMALL  UNPOLLUT- 
ED STREAM  DURING  THE  MAIN  VEGETA- 
TIVE PERIOD, 

Gesamthochschule  Essen  (Germany,  F.R.).  Fach- 
bereich  9  -  Geologic 

For  primary  bibliographic  entry  see  Field  5B. 
W  8  8-08 163 


NOTE  ON  THE  REPRESENTATION  OF  NON- 
LINEARITY  IN  RUNOFF  PROCESS  BY  THE 
GENERAL  HYDROLOGIC  SYSTEM  MODEL, 

Centre  for  Water  Resources,  Madras  (India). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08182 


DIFFUSION        HYDRODYNAMIC       MODEL 
(DHM), 

Williamson  and  Schmid,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-08184 


DEFORESTATION  AND  FLOODS, 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08217 


COMBINED  MEASUREMENTS  OF  SUBGLA- 
CIAL  WATER  PRESSURE  AND  SURFACE  VE- 
LOCITY OF  FINDELENGLETSCHER,  SWIT- 
ZERLAND: CONCLUSIONS  ABOUT  DRAIN- 
AGE SYSTEM  AND  SLIDING  MECHANISM, 
Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Versuchsanstalt  fuer  Wasserbau, 
Hydrologie  und  Glaziologie. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-08235 


DISCHARGES  OF  TURBID  WATER  DURING 
MINI-SURGES  OF  VARIEGATED  GLACIER, 
ALASKA,  U.S.A., 

Washington  Univ.,  Seattle.  Geophysics  Program. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08236 


EFFECTS  OF  IRRADIANCE  ON  THE  COMMU- 
NITY STRUCTURE  AND  BIOMASS  OF  ALGAL 
ASSEMBLAGES  IN  LABORATORY  STREAMS, 

Oregon   State  Univ.,  Corvallis.   Dept.  of  Botany 

and  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08260 


HYDROLOGICAL  ANALYSIS  OF  BASIN  BE- 
HAVIOR FROM  SOIL  MOISTURE  DATA, 

Linkoeping   Univ.   (Sweden).   Dept.   of  Water  in 

Environment  and  Society. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-08291 


SNOWMELT  RUNOFF  IN  SUBURBAN  ENVI- 
RONMENTS, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08292 


COMPARATIVE  ANALYSIS  OF  SOME  EX- 
PLICIT-IMPLICIT STREAMFLOW  MODELS, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Civil  En- 
gineering. 
I.  L.  Nwaogazie. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  2,  p  69-77,  June  1987.  8  fig,  2  tab,  18  ref, 
append. 

Descriptors:  'Model  studies,  'Streamflow,  'Math- 
ematical models,  Galerkin  finite  element  method, 
Newton-Raphson  iterative  method,  Hydrographs, 
Comparison  studies,  Computers. 


The  numerical  performance  and  cost  analysis  for 
four  streamflow  models  are  presented.  These 
models  are  constructed  from  the  well-known  equa- 
tions of  Saint  Venant.  The  Galerkin  finite  element 
method  and  the  Newton-Raphson  iterative  method 
were  utilized  for  the  solution  of  depth  and  velocity 
of  flow.  Because  of  the  large  computer  storage 
associated  with  complete  solutions  of  Saint  Venant 
equations,  particularly  for  floods  of  long  durations, 
the  approximate  models  (kinematic-  and  diffusion- 
waves)  were  introduced  to  investigate  the  savings 
which  could  be  made  by  using  each  of  these 
models.  Model  predictions  were  contrasted  with 
previously  found  solutions  of  a  flood-wave  in  an 
idealized  geometry.  The  effects  of  a  large  time  step 
and  the  time-weighting  factor  for  implicit  models 
on  cost  and  the  numerical  distortion  of  the  hydro- 
graphs  were  examined.  Results  indicate  that  the 
computer  cost  is  a  direct  function  of  the  level  of 
model  approximation.  For  field  application  of  the 
implicit  models,  regression  equations  relating:  (1) 
Manning's  roughness  coefficient  and  discharge;  (2) 
area  and  depth  of  flow;  and  (3)  top-width  and 
depth  of  flow  were  utilized.  Relative  to  idealized 
channel  the  degree  of  nonlinearity  for  the  natural 
channel  not  only  affected  model  performance  but 
increased  the  amount  of  computations  and  thus  the 
cost.  Convergence  and  unconditional  stability 
were  observed  for  implicit  models  for  the  time- 
weighting  factor  in  the  range  of  0.55  and  1.00.  For 
the  explicit  model,  instability  restricted  the  choice 
of  time  step.  (Author's  abstract) 
W88-08342 


USE  OF  RORB  AND  SWMM  MODELS  TO  AN 
URBAN  CATCHMENT  IN  SINGAPORE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4A. 

W88-08343 


STATISTICAL  INTERCOMPARISON  OF  EV1 
ESTIMATORS  BY  MONTE  CARLO  SIMULA- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

K.  Arora,  and  V.  P.  Singh. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  2,  p  87-107,  June  1987.  2  fig,  9  tab,  13  ref. 

Descriptors:  'Flood  frequency,  'Frequency  analy- 
sis, 'Statistical  analysis,  'Monte  Carlo  method, 
'Estimating  equations,  Model  studies,  Comparison 
studies. 

The  objective  of  flood  frequency  analysis  is  to 
estimate  the  magnitude  of  extreme  flow  events 
corresponding  to  a  specified  recurrence  interval  or 
exceedance  probability.  Many  probabilistic  models 
have  been  employed  for  at  site  flood  analysis.  At 
the  same  time,  several  estimators  have  been  pro- 
posed for  each  model.  An  assessment  was  made  of 
the  behavior  of  several  estimators  available  for  the 
Gumbel's  extreme  value  type  1  (EV1)  distribu- 
tions. EV1  distribution  parameters  and  quantiles 
were  estimated  by  methods  of  moments,  maximum 
likelihood  estimation,  probability  weighted  mo- 
ments, entropy,  mixed  moments,  least  squares  and 
incomplete  means  for  Monte  Carlo  samples  gener- 
ated from  two  sampling  cases:  a  purely  random 
process  and  a  serially  correlated  process.  The  per- 
formance of  these  estimators  was  statistically  inter- 
compared.  Additionally,  a  bias  correction  was 
made  to  the  method  of  moments-quantile  estima- 
tion. The  corrected  estimator  provided  nearly  un- 
biased quantile  estimates  even  for  small  samples 
and  high  nonexceedance  probabilities.  (Author's 
abstract) 
W88-08344 


ANALYSIS     OF     OBJECTIVE     FUNCTIONS 
USED  IN  URBAN  RUNOFF  MODELS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-08354 
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COMPARISON  OF  THREE  METHODS  FOR 
REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
IN  SAUDI  ARABIA, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

Civil  Engineering. 

M.  Nouh. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  4,  p  212-219,  December  1987.  2  fig,  6  tab,  18 

ref. 

Descriptors:  *Runoff,  'Flood  data,  'Flood  fre- 
quency, 'Frequency  analysis,  Flood  basins,  Catch- 
ment areas,  Rainfall,  Flood  peak,  Runoff  volume, 
Saudi  Arabia,  Comparison  studies. 

This  study  compared  the  relative  accuracy  of  three 
methodologies  of  regional  flood  frequency  analysis 
in  areas  of  limited  flood  records.  Thirty-two  drain- 
age basins  of  different  characteristics,  located 
mainly  in  southwest  Saudi  Arabia,  were  selected. 
In  the  first  methodology,  region  curves  were  de- 
veloped and  used  together  with  the  mean  annual 
flood,  estimated  from  the  characteristics  of  drain- 
age basin,  to  estimate  flood  flows  at  a  location  in 
the  basin.  The  second  methodology  was  to  fit 
probability  distribution  functions  to  annual  maxi- 
mum rainfall  intensity  in  a  drainage  basin.  The  best 
fitted  probability  function  was  used  together  with 
common  flood  peak  flow  models  to  estimate  the 
annual  maximum  flood  flows  in  the  basin.  In  the 
third  methodology,  duration  reduction  curves 
were  developed  and  used  together  with  the  aver- 
age flood  flow  in  a  basin  to  estimate  the  peak  flood 
flows  in  the  basin.  The  results  from  each  method 
were  compared  to  the  flood  records  of  the  selected 
stations  using  three  statistical  measures  of  good- 
ness-of-fit.  The  first  methodology  was  found  best 
in  a  case  of  having  short  length  of  record  at  a 
drainage  basin.  The  second  methodology  produced 
satisfactory  results.  It  is  recommended  in  areas 
where  data  are  not  sufficient  and/or  reliable  to 
utilize  the  first  methodology.  (Author's  abstract) 
W88-08355 


ESTIMATING  100-YEAR  FLOOD  CONFI- 
DENCE INTERVALS, 

California  Univ.,  Irvine.  Ept.  of  Mathematics. 
R.  J.  Whitley,  and  T.  V.  Hromadka. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  4,  p  225-227,  December  1987.  4  tab,  20  ref. 

Descriptors:  'Flood  data,  'Frequency  analysis, 
'Flood  recurrence  interval,  'Streamflow,  'Runoff, 
'Flood  frequency,  'Design  floods,  Simulation 
analysis,  Estimating. 

The  estimation  of  the  100-year  flood,  or  more 
generally,  the  T-year  flood,  is  a  basic  problem  in 
hydrology.  An  important  source  of  uncertainty  in 
this  estimate  is  that  caused  by  the  uncertain  estima- 
tion of  parameters  of  the  flood  distribution.  This 
uncertainty  can  have  a  significant  effect  on  the 
flood  design  value,  and  its  quantification  is  an 
important  aspect  of  evaluating  the  risk  involved  in 
a  chosen  level  of  flood  protection.  In  this  paper, 
simulation  is  used  to  determine  confidence  inter- 
vals for  the  flood  design  value.  The  simulation 
allows  verification  of  Stedinger's  formula  not  only 
as  it  applies  to  confidence  intervals,  but  also  veri- 
fies the  formula  as  an  approximation  to  percentiles 
as  well.  (Author's  abstract) 
W88-08357 


RIVER  FLOW  FORECASTING  FOR  MULTI- 
PLE TIME  PERIODS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 
D.  H.  Burn 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  1,  p  58-65,  1988.  3  fig,  6  tab,  7  ref. 

Descriptors:  'Steamflow  forecasting,  'River  flow, 
•River  forecasting,  Precipitation,  Snowmelt,  Tem- 
perature, Algorithms. 

The  performance  of  a  river  flow  forecasting  model 
employing  a  Kalman  filtering  algorithm  was  evalu- 
ated for  increasing  forecast  lead  times.  The  expect- 
ed decrease  in  forecast  accuracy  was  quantified 
and  a  decrease  in  forecast  precision  was  noted  for 
increased  lead  times.  The  merits  of  external  esti- 


mates of  meteorological  inputs  to  the  model  were 
evaluated  through  an  examination  of  different  fore- 
casting options.  It  was  revealed  that  even  noisy 
estimates  of  meteorological  events  improved  the 
flow  forecasts.  (Author's  abstract) 
W88-08361 


TOXICITY  AND  CHEMICAL  COMPOSITION 
OF  URBAN  STORMWATER  RUNOFF, 

British   Columbia   Univ.,   Vancouver.    Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08364 


THREE  INSTRUMENTS  USED  IN  RAINFALL- 
RUNOFF  SIMULATION  EXPERIMENTS, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08368 


CHLORIDE  IN  PRECIPITATION  AND 
STREAMWATER  FOR  THE  UPLAND  CATCH- 
MENT OF  RIVER  SEVERN,  MID-WALES: 
SOME  CONSEQUENCES  FOR  HYDROCHE- 
MICAL  MODELS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2K. 
W88-08369 


MODEL  OF  RIVER  FLOW  FORECASTING 
FOR  A  SMALL  FORESTED  MOUNTAIN 
CATCHMENT, 

Kyoto  Univ.  (Japan).  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08370 


SPATIO-TEMPORAL  DYNAMICS  OF  MA- 
CROINVERTEBRATE  MOVEMENTS  IN  A 
LARGE  RIVER  (DYNAMIQUE  SPATIO-TEM- 
PORELLE  DES  DEPLACEMENTS  DE  MA- 
CROINVERTEBRES  DANS  UNE  GRANDE  RI- 
VIERE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 
logie  des  Eaux  Douces. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08385 


FLOODS  ON  EAST  FORK  MULBERRY  CREEK 
AND  PRICE  BRANCH  IN  THE  VICINITY  OF 
LYNCHBURG,  TENNESSEE. 

Tennessee  Valley  Authority,  Knoxville.  Office  of 
Natural  Resources  and   Economic   Development. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-08393 


EASTERN  SUBBASIN  LOW  FLOW  MANAGE- 
MENT FRAMEWORK  PLAN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-08395 


PACIFIC  NORTHWEST  RIVERS  STUDY:  AS- 
SESSMENT GUIDELINES,  MONTANA, 

Montana    Dept.    of    Fish,    Wildlife    and    Parks, 
Helena. 
P.  Graham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-011160. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DOE/BP--756,  December  1986.  123  p, 
1  fig,  4  tab,  53  ref,  4  append. 

Descriptors:  'Rivers,  'Water  resources  develop- 
ment, 'Montana,  'Standards,  Environmental 
policy,  Environmental  impact  statement. 

The  Rivers  Study  was  designed  to  produce  a  con- 
sistent and  verifiable  river  resource  data  base. 
While  this  information  may  prove  useful  for  a 
variety  of  applications,  the  specific  purpose  of  the 
project  was  to  identify  resource  considerations 
which  might  affect  hydropower  development.  The 
goal  of  the  project  was  to  evaluate  and  document 


the  significance  of  individual  river  segments  and 
systems  for  a  variety  of  natural  resource  values. 
Comparative  assessment  was  a  major  feature  of 
this  process.  Field  survey  was  kept  to  a  minimum. 
The  study  relied  on  currently  available  information 
and  evaluation  by  recognized  resource  experts. 
The  following  is  a  stepwise  description  of  the 
assessment  process:  (1)  Identification  of  River  Re- 
source Categories;  (2)  Inventory  of  Information 
and  Identification  of  Experts;  (3)  Criteria  and 
Standards  Development;  (4)  Individual  Resource 
Category  Evaluation;  (5)  Display  and  Review  of 
Resource  Category  Finding;  (6)  Information  Syn- 
thesis; and  (7)  Presentation  and  Documentation.  In 
order  to  standardize  the  assessment  process  and  the 
resulting  products,  a  number  of  regionwide  pro- 
duction guidelines  were  established.  This  docu- 
ment presents  the  process  that  participants  fol- 
lowed to  complete  the  Pacific  Northwest  Rivers 
Study.  It  identifies  assessment  guidelines  for  each 
river  resource  category  and  provides  reporting 
formats  for  data  collection  and  presentation. 
(Lantz-PTT) 
W88-08409 


FISH  SPECIES  ASSEMBLAGES  IN  SOUTH- 
WESTERN WISCONSIN  STREAMS  WITH  IM- 
PLICATIONS FOR  SMALLMOUTH  BASS 
MANAGEMENT, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08425 


OLD  RIVER  OVERBANK  STRUCTURE,  LOU- 
ISIANA: HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-08514 


FAULT-TOLERANT  DESIGN  FOR  DATA  AC- 
QUISITION AND  FLOOD  FORECAST  SYS- 
TEMS, 

Sierra-Misco,  Inc.,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-08548 


GLOBAL  TRENDS  IN  THE  NATURE  OF  OR- 
GANIC  MATTER   IN    RIVER   SUSPENSIONS, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisch.es  Inst,  und  Museum. 

V.  Ittekkot. 

Nature  NATUAS,  Vol.  332,  No.6163,  p  436-438, 

March  1988.  2  fig,  1  tab,  28  ref. 

Descriptors:  'Rivers,  'Organic  matter,  'Organic 
carbon,  'Marine  sediments,  'Sediment  transport, 
'Sedimentation,  Sediments,  Chemical  analysis,  Ni- 
trogen, Estuaries. 

Riverine  organic  matter  consists  of  a  labile  (metab- 
olizable)  and  a  residual  (non-metabolizable)  frac- 
tion. The  labile  fraction  can  be  oxidized  or  'lost' 
within  the  rivers,  their  estuaries,  and  in  the  marine 
environment.  Previous  estimates  of  the  river  fluxes 
of  organic  carbon  have  not  considered  such  poten- 
tial losses,  being  based  on  measurements  of  the 
bulk  carbon  and  nitrogen  contents.  Detailed  chem- 
ical analyses  of  organic  matter  associated  with 
suspended  from  several  major  world  rivers  are 
reported  that  have  allowed  differentiation  into 
labile  and  refractory  fractions.  Globally,  35%  (81 
times  10  to  the  12th  power  g  per  Cyr)  of  it  belongs 
to  the  labile  fraction  and  may  become  oxidized  in 
estuaries  and  in  the  marine  environment.  The  rest 
(150  times  10  to  the  12  power  g  per  Cyr)  appears 
to  be  highly  degraded,  with  the  bulk  entering 
present-day  subtropical  sea  areas.  This  degraded 
fraction  could  represent  a  significant  source  of 
organic  carbon  accumulating  in  marine  sediments. 
(Author's  abstract) 
W88-08559 


TOXIC      SUBSTANCES      IN      RIVERS      AND 
STREAMS, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
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land). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08562 


LAGRANGIAN      TRANSPORT      MODELING 
WITH  QUAL  II  KINETICS, 

Geological  Survey,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08575 


BIOLOGICAL  SURVEILLANCE  OF  WATER 
QUALITY:  3.  THE  INFLUENCE  OF  ORGANIC 
ENRICHMENT  ON  THE  MACROINVERTE- 
BRATE  FAUNA  OF  SMALL  CHALK  STREAMS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08595 


QUANTITATIVE  RESPONSES  OF  CHIRONO- 
MID  COMMUNITIES  TO  TWO  WATER  VE- 
LOCITY REGIMES  DURING  A  SPRING 
BLOOM  OF  EPILITHIC  ALGAE, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08596 


TEMPORAL  AND  SPATIAL  PATTERNS  OF 
NITRATE  LOSSES  FROM  AN  AGRICULTUR- 
AL CATCHMENT, 

Oxford  Univ.  (England).  Geography  School. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08600 


NITROGEN  INPUTS  AND  OUTPUTS  IN  A 
SMALL  AGRICULTURAL  CATCHMENT  IN 
THE  EASTERN  PART  OF  THE  UNITED  KING- 
DOM, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08601 


DYNAMICS  OF  A  TROPICAL  FLOODPLAIN 
ENVIRONMENT  WITH  REFERENCE  TO 
FOREST  ECOLOGY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08603 


IMPACT  OF  HYDROELECTRIC  DEVELOP- 
MENT ON  THE  AMAZONIAN  ENVIRON- 
MENT: WITH  PARTICULAR  REFERENCE  TO 
THE  TUCURUI  PROJECT, 

University  Coll.  of  Swansea  (Wales).  Centre  for 

Development  Studies. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-08604 


RADIONUCLIDE  LEVELS  IN  RIVER  SEDI- 
MENT NEAR  TO  A  TREATED  EFFLUENT 
OUTFALL, 

Ministry    of    Defence,    Aldermaston    (England). 
Atomic  Weapons  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08610 


RODERO  CREEK:  RISING  WATER  ON  THE 
HIGH  DESERT, 

Nevada  Univ.,  Reno.  Dept.  of  Range,  Wildlife  and 

Forestry. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08621 


MIXING  OF  RIVER  WATER  IN  RIVER  YODO, 

(IN  JAPANESE), 

Osaka  City  Univ.  (Japan).  Faculty  of  Engineering. 

M.  Ioi,  H.  Kushibe,  T.  Kitada,  W.  Tatebe,  and  R. 

Maeda. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.   1,  p  19-24,  January  1987.  6  fig,  3  tab,  3  ref. 

Descriptors:  'Mixing,  'River  flow,  'Yodo  River, 
•Dissolved  solids,  Flow  pattern,  Tributaries,  Am- 


monium,  Phosphates,   Sodium,   Potassium,   Silica, 
Load  distribution,  Tracers,  Correlation  coefficient. 

Using  dissolved  conservative  constituents  in  river 
waters,  the  mixing  of  flowing  waters  was  studied 
between  13  km  downstream  and  the  junction 
where  the  River  Kizu  from  the  left  side,  the  River 
Uji  from  the  middle,  and  the  River  Katsura  from 
the  right  side,  converge  to  form  the  River  Yodo. 
The  concentrations  of  ammonium,  phosphate, 
sodium  and  potassium  in  river  waters  on  the  right 
side  of  the  River  Yodo  were  always  higher  than 
those  found  on  the  left  side  to  about  13  km  down- 
stream. The  amounts  of  silica,  sodium  and  potassi- 
um calculated  from  their  concentrations  and  flow 
volume  in  the  River  Yodo  were  in  good  agreement 
with  the  sum  of  their  amounts  from  the  three 
tributaries.  Using  each  flow  volume  estimated  from 
the  concentrations  of  silica  and  sodium  (or  potassi- 
um) in  tributaries,  the  contribution  ratio  of  ammo- 
nium and  phosphate  loading  to  the  River  Yodo 
was  calculated  and  found  to  be  in  good  agreement 
with  the  measured  loadings.  The  results  suggest 
that  the  removal  of  ammonium  and  phosphate 
during  flow  downstream  might  not  occur,  and  that 
silica  can  be  used  as  a  conservative  tracer  of  the 
mixing  of  flowing  water  as  well  as  sodium  and 
potassium.  (Author's  abstract) 
W88-08630 


CHARACTERISTICS  OF  GENERIC  COMPOSI- 
TION OF  AEROBIC  HETEROTROPHIC  BAC- 
TERIA IN  PERIPHYTON  AT  AN  OLIGOTRO- 
PHIC  REGION  IN  THE  TAMAGAWA  RIVER, 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Lab.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08633 


WATER  QUALITY  FORMATION  OF  INLAND 
WATER  IN  THE  DRAINAGE  BASIN  OF  LAKE 
CHUZENJI,  NIKKO,  (IN  JAPANESE), 

Tochigi   Prefectural   Research   Inst,   for  Environ- 
mental Pollution,  Utsunomiya  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08652 


HYDROLOGIC  CONTROL  OF  ALUMINUM 
CHEMISTRY  IN  AN  ACIDIC  HEADWATER 
STREAM, 

Maine  Univ.  at  Orono.   Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08659 


SOIL  LIMING  AS  A  MEASURE  TO  MITIGATE 
ACID  RUNOFF, 

Lund  Inst,  of  Tech.  (Sweden).  Dept.  of  Chemical 

Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08663 


STABLE  WIDTH  AND  DEPTH  OF  STRAIGHT 
GRAVEL  RIVERS  WITH  HETEROGENEOUS 
BED  MATERIALS, 

Saitama  Univ.,  Urawa  (Japan).  Dept.  of  Founda- 
tion Engineering. 

S.  Ikeda,  G.  Parker,  and  Y.  Kimura. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  5,  p  713-722,  May  1988.  11  fig,  2  tab,  24  ref. 
Ministry  of  Education  of  Japan  grant-in-aid   for 
Scientific  Research  No.  59020003. 

Descriptors:  'Bed  load,  'Alluvial  channels,  'Chan- 
nel morphology,  'Mathematical  models,  'Hydro- 
logic  models,  'Stable  channels,  'Gravel  rivers, 
Stability  analysis,  Water  depth,  Channel  flow, 
Rivers,  Heterogeneity,  River  beds,  Turbulent  flow, 
Slopes,  Flow  discharge,  Model  testing, 
Streambeds,  Sediment  transport. 

A  mathematical  model  for  defining  a  stable  width 
and  depth  of  straight  gravel  rivers  revealed  that 
the  major  agency  for  maintaining  a  stable  channel 
is  lateral  diffusion  of  the  longitudinal  fluid  momen- 
tum due  to  turbulence.  The  primary  quantities 
which  determine  the  stable  channel  geometry  are 
flow  discharge,  longitudinal  free  surface  slope,  the 


median  size  of  bed  material,  and  gradation  of  the 
bed  material.  Increasing  gradation  increases  the 
depth  and  decrease  the  width.  Introduction  of  one 
loose  and  one  rigid  bank  in  laboratory  experiments 
provided  good  examples  to  test  the  model,  in 
which  four  kinds  of  sand  were  used  to  test  the 
gradation  effect.  These  laboratory  data  support  the 
mathematical  model.  The  theory  also  performed 
well  when  it  was  applied  to  natural  gravel  rivers 
and  canals  excavated  in  coarse  bed  materials.  The 
bed  load  transport  rate  calculated  from  the  predict- 
ed bed  shear  stress  is  also  generally  supported  by 
the  laboratory  results.  (Author's  abstract) 
W88-08664 


DIFFUSION  WAVE  MODEL  FOR  OVERLAND 
FLOW:   I.  SOLUTION   FOR  STEEP  SLOPES, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

R.  S.  Govindaraju,  S.  E.  Jones,  and  M.  L.  Kavvas. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  5,  p  734-744,  May  1988.  4  fig,  1  tab,  13  ref. 
NSF  grant  CEE-8411896  and  USDI  grant  G-908- 
03  (A-098-KY). 

Descriptors:  'Rainfall-runoff  relationships,  'Kine- 
matic wave  theory,  'Diffusivity,  'Mathematical 
models,  'Overland  flow,  'Diffusion  wave  model, 
Slopes,  Hydrographs,  Watersheds,  Mathematical 
analysis,  Streams,  Runoff,  Approximation  method. 

A  new  solution  technique  for  analyzing  the  over- 
land flows  on  lands  adjacent  to  stream  networks  is 
presented.  Some  of  the  practical  short-comings  of 
the  state-of-the-art  kinematic  wave  model  are  dis- 
cussed. As  boundary  conditions  for  steep  slopes, 
homogeneous  end  conditions  of  zero  depth  at  the 
upstream  and  zero-depth  gradient  at  the  down- 
stream were  found  to  represent  the  physical  satura- 
tion adequately.  A  weighted  residual  method  was 
used  to  develop  an  approximate  solution  to  the 
problem.  The  trial  functions  were  taken  to  be  the 
spatial  eigenfunctions  of  the  corresponding  homo- 
geneous problem.  It  is  demonstrated  that  the  re- 
sulting approximation  converges  rapidly  and  the 
results  agree  well  with  the  full  Saint  Venant  solu- 
tion and  the  kinematic  wave  approximation.  It  is 
also  shown  that  the  numerical  solution  to  the  diffu- 
sion wave  approximation  agrees  very  well  with  the 
weighted  residual  approximation  for  only  a  small 
number  of  terms.  Both  the  rising  and  recession 
phases  of  the  outflow  hydrograph  have  been  con- 
sidered. The  approximation  can  accommodate  time 
and  space  variation  in  rainfall.  (See  also  W88- 
08668)  (Author's  abstract) 
W88-08667 


DIFFUSION  WAVE  MODEL  FOR  OVERLAND 
FLOW:  II.  STEADY  STATE  ANALYSIS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

R.  S.  Govindaraju,  S.  E.  Jones,  and  M.  L.  Kavvas. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  5,  p  745-754,  May  1988.  5  fig,  5  ref.  NSF  grant 
CEE-8411896  and  USDI  grant  G-908-03  (A-098- 
KY). 

Descriptors:  'Diffusivity,  'Mathematical  models, 
'Overland  flow,  'Diffusion  wave  model,  'Steady 
flow,  'Kinematic  wave  theory,  'Rainfall-runoff  re- 
lationships, 'Equilibrium,  'Boundary  conditions, 
Fluctuations,  Watersheds,  Mathematical  analysis, 
Streams,  Runoff. 

Results  on  analysis  of  the  steady  state  phase  of  the 
diffusion  wave  model  solution  are  presented.  It  is 
physically  obvious  that  a  steady  state  is  reached  for 
constant  rainfall,  since  the  depth  of  overland  flow 
at  the  outflow  section  increases  until  equilibrium  is 
achieved  and  continuity  is  satisfied.  Numerical  and 
analytical  steady  state  results  for  flux  type  bounda- 
ry conditions  are  presented  as  new  material.  The 
upstream  boundary  condition  is  one  of  zero  inflow. 
Both  the  zero-depth  gradient  and  the  critical  depth 
downstream  boundary  conditions  were  investigat- 
ed. For  steep  slope  situations,  the  upstream  bound- 
ary condition  of  zero  depth  adopted  in  the  first 
paper  was  found  to  be  justified.  A  method  of 
finding  the  complete  solution  (i.e.,  including  the 
time-dependent  part)  by  superimposing  the  steady 
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state  profile  and  a  transient  component  is  discussed 
for  the  zero-depth  gradient  lower  end  condition. 
The  steady  state  results  show  that  the  critical 
depth  condition  at  the  downstream  boundary  is  a 
stringent  requirement  and  therefore  is  likely  to 
pose  problems.  This  helps  in  understanding  why 
some  of  the  numerical  techniques  used  by  previous 
researchers  failed  for  certain  parameters.  (See  also 
W88-08667)  (Author's  abstract) 
W88-08668 


TEMPORAL    SAMPLING    AND    DISCHARGE 
ASYMMETRY  IN  SALT  MARSH  CREEKS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08730 


FOREST  HARVEST  AND  SITE  PREPARATION 
EFFECTS  ON  STORMFLOW  AND  PEAKFLOW 
OF  EPHEMERAL  STREAMS  IN  THE  OUA- 
CHLTA  MOUNTAINS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry- 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08755 


THERMAL  REGIME  OF  THE  LOWER  AR- 
DECHE  RIVER  (LE  REGIME  THERMIQUE 
DES  EAUX  DE  L'ARDECHE  DANS  SON 
COURS  INFERIEUR), 

Lyon-1    Univ.,   Villeurbanne   (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

S.  Doledec. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  1,  p  29-41,  1987.  6  fig,  3 

tab,  22  ref. 

Descriptors:  'Temperature  effects,  *Water  temper- 
ature, 'Rivers,  'Ardeche  River,  Seasonal  varia- 
tion, Air  temperature,  •  Geomorphology,  Hydrolo- 
gy- 

A  study  of  the  thermal  regime  of  the  Lower  Ar- 
deche  River  in  France  was  carried  out  from  July 
1982  to  December  1984  using  a  chemical  method 
(sucrose  inversion)  and  a  continuous  temperature 
recorder.  Yearly,  monthly  and  daily  temperature 
fluctuations  were  analyzed.  The  main  factors  that 
influence  thermal  variations  are  air  temperature 
and  geomorphology  of  the  canyon.  The  hydrologi- 
cal  regime  is  responsible  for  the  water  temperature 
fluctuations  between  years.  Despite  the  low  winter 
temperatures,  the  Lower  Ardeche  can  be  classified 
among  Mediterranean  rivers,  which  typically  have 
a  very  high  maximum  temperature  in  summer. 
(Author's  abstract) 
W88-08825 


EFFECT  OF  INTENSIVE  FERTILIZATION  OF 
A  BANKSIDE  MEADOW  ON  THE  ACTIVITY 
OF  PLANKTON  BACTERIA  IN  THE  RIVER 
NIDA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08835 


EFFECT  OF  DAM  RESERVOIRS  ON  OLIGO- 
CHAETE  COMMUNITIES  IN  THE  RIVER 
DUNAJEC  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08837 


DIVERSITY  AND  NUMBERS  OF  OLIGO- 
CHAETA  AGAINST  THE  BACKGROUND  OF 
OTHER  MACROINVERTEBRATES  IN  A  CON- 
CRETE BED  OF  THE  RIVER  WIDAWKA  (CEN- 
TRAL POLAND), 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08838 


BENTHOS  AND  DRIFT  OF  INVERTEBRATES, 
PARTICULARLY  CHIRONOMIDAE,  IN  A  SE- 


LECTED CROSS-SECTION  PROFILE  OF  THE 
RIVER  WIDAWKA  (CENTRAL  POLAND), 

Lodz  Univ.  (Poland).  Dept.  of  Ecology  and  Verte- 
brate Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08839 


HYDROBIOLOGICAL  STUDY  OF  THE  OSSAU 
VALLEY  (ATLANTIC  PYRENEES):  I.  DISTRI- 
BUTION AND  ECOLOGY  OF  EPHEMEROP- 
TERA  (ETUDE  HYDROBIOLOGIQUE  DE  LA 
VALLEE  D'OSSAU  (PYRENEES-ATLANTI- 
QUES):  I.  REPARTITION  ET  ECOLOGIE  DES 
EPHEMEROPTERES), 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08844 


ECOLOGY  OF  A  FREE-FLOWING  RIVER  IN 
THE  SOUTH  OF  THE  ALPS-  THE  BUECH 
(FRANCE):  I.  LONGITUDINAL  EVOLUTION 
OF  PHYSICAL  AND  CHEMICAL  DESCRIP- 
TORS (ECOLOGIE  D'UNE  RIVIERE  NON 
AMENAGEE  DES  ALPES  DUE  SUD-  LE 
BUECH:  (FRANCE)  I.  EVOLUTION  LONGITU- 
DINALE  DES  DESCRIPTEURS  PHYSIQUES 
ET  CHIMIQUES), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 
logie. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08845 


HYDROBIOLOGICAL  STUDY  OF  THE  OSSAU 
VALLEY  (ATLANTIC  PYRENEES)  II:  THE  EN- 
VIRONMENT AND  THE  STRUCTURE  OF  THE 
BENTHIC  POPULATION.  (ETUDE  HYDRO- 
BIOLOGIQUE DE  LA  VALLEE  D'OSSAU 
(PYRENEES-ATLANTUES)  II:  LE  MILIEU  ET 
LA  STRUCTURE  DU  PEUPLEMENT  BENTHI- 
QUE), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08846 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  RIVERS  RESULTING 
FROM  A  REDUCTION  IN  FLOW,  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08872 


TYPOLOGY  OF  OLIGOTROPHIC  STREAMS 
OF  THE  ARDENNE  (BELGIUM)  BY  MULTI- 
VARIATE ANALYSIS  OF  BENTHIC  DIATOMS 
RECORDS  (TYPOLOGIE  DES  RIVIERES  OLI- 
GOTROPHES  DU  MASSIF  ARDENNAIS  (BEL- 
GIQUE)  PAR  L'ANALYSE  MULTIVARIEE  DE 
RELEVES  DE  DIATOMEES  BENTHIQUES), 
Facultes  Universitaires  Notre-Dame  de  la   Paix, 
Namur  (Belgium).  Lab.  de  Botanique. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08873 


EXPERIMENT  ON  FLUIDIZATION  IN  UN- 
BOUNDED DOMAINS, 

Lehigh  Univ.,  Bethlehem,  PA.  Dept.  of  Civil  En- 
gineering. 

R.  N.  Weisman,  G.  P.  Lennon,  and  E.  W.  Roberts. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
1 14,  No.  5,  p  502-515,  May  1988.  9  fig,  1  tab,  12  ref, 
2  append. 

Descriptors:  'Model  studies,  'Flow  rates,  'Hy- 
draulic engineering,  'Hydraulic  models,  'Fluidiza- 
tion,  'Flow,  'Fluid  flow,  Two-dimensional  flow 
rate,  One-dimensional  flow  rate,  Hydraulic  head. 

This  experimental  study  advances  the  fundamental 
understanding  of  two-dimensional  fluidization  and 
provides  a  data  base  for  future  numerical  model- 
ing. The  study  was  performed  in  a  365.7  cm  by 
121.9  cm  by  30.4  cm  (12  ft  by  4  ft  by  1  ft)  tank 
filled  with  sand  overlying  a  small  source  pipe.  The 
back  panel  contains  143  pressure  taps  used  to  de- 


termine the  hydraulic  head  distribution.  For  the 
bed  depths  tested,  the  lines  of  constant  hydraulic 
head  are  horizontal  in  the  fluidized  region  and 
curve  downward  in  the  unfluidized  region.  The 
one-dimensional  theoretical  superficial  velocity 
needed  to  initiate  fluidization  provides  a  reasonable 
approximation  of  the  two-dimensional  incipient 
fluidization  conditions.  The  average  sand  concen- 
tration in  the  fluidized  region  decreases  with  in- 
creased flow  rate.  The  total  leakage  occurring 
across  the  interface  from  the  fluidized  region  to  the 
unfluidized  region  was  determined  to  be  less  than 
5%  of  the  total  fluidization  flow  rate  entering  the 
system.  (Author's  abstract) 
W88-08915 


IMPROVED  FITTING  FOR  THREE-PARAME- 
TER MUSKINGUM  PROCEDURE, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

T.  O'Donnell,  C.  P.  Pearson,  and  R.  A.  Woods. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  5,  p  516-528,  May  1988.  5  fig,  7  tab,  4  ref, 
2  append. 

Descriptors:  'Muskingum  procedure,  'Flood  rout- 
ing, 'Model  studies,  'Parametric  hydrology,  *Hy- 
drograph  analysis,  'New  Zealand,  Hydraulic  engi- 
neering, Floods,  Matrix-inversion  method,  Hy- 
draulic models,  Parameter  estimation,  Reach  stor- 
age coefficient,  Weighting  factors,  Mathematical 
models,  Grey  River. 

A  method  that  allows  better  use  of  available  data 
from  a  flood  event  is  presented  for  the  three- 
parameter  Muskingum  flood-routing  procedure. 
The  procedure  is  based  upon  the  three-parameter 
Muskinghum  model,  where  the  two  conventional 
parameters  (the  reach  storage  coefficient  and  the 
inflow/outflow  weighting  factor)  are  augmented 
by  a  third  parameter  to  account  for  lateral  inflow 
in  to  the  reach.  Parameter  estimation  for  the  three- 
parameter  model  is  performed  objectively  by  a 
matrix-inversion  method.  The  flood-routing  proce- 
dure consists  of  randomly  splitting  a  group  of 
flood  events  into  two  groups  so  that  the  three- 
parameter  model  can  be  calibrated  on  one  group 
and  evaluated  on  the  other,  and  vice  versa.  This 
procedure  is  improved  by  adjusting  the  previous 
parameter  estimation  scheme  so  that  full  advantage 
is  taken  of  both  the  time  interval  at  which  the  data 
is  recorded  and  the  lag  time  between  the  upstream 
and  downstream  hydrograph  peaks.  An  application 
of  the  full,  improved  procedure  is  given  using 
flood  events  from  the  Grey  River  on  the  West 
Coast  of  the  South  Island,  New  Zealand.  (Author's 
abstract) 
W88-08916 


OIL  SLICK  TRANSPORT  IN  RIVERS. 

Clarkson    Coll.    of   Technology,    Potsdam,    NY. 
Dept.   of  Civil   and   Environmental   Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08917 


SUBCRITICAL  FLOW  IN  RIGID-BED  OPEN 
CHANNEL  EXPANSIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-08956 


2F.  Groundwater 


SEEPAGE  IN  A  SATURATED-STRATIFIED 
AQUIFER  WITH  RECHARGE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
S.  R.  Yates. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  356-363,  March-April  1988.  6  fig,  3  tab,  18 
ref. 

Descriptors:  'Seepage,  'Groundwater  movement, 
•Aquifers,  'Soil  layers,  'Model  studies,  'Mathe- 
matical studies,  'Soil  water,  'Anisotropy, 
'Groundwater  recharge,  Hydrology,  Recharge. 

An  analytical  solution  for  the  flow  of  water 
through  a  large-scale  laboratory  aquifer  consisting 
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of  three  soil  layers  is  presented.  It  is  assumed  that 
each  layer  is  saturated,  that  the  soil  is  homogene- 
ous but  may  be  anisotropic  and  that  the  flow  of 
water  in  each  layer  is  two-dimensional;  that  is,  the 
flow  at  the  inflow  and  outflow  boundary  is  uni- 
form over  the  entire  aquifer  width.  The  solution 
includes  a  flux  boundary  condition  at  the  surface 
which  allows  recharge  to,  or  a  loss  from,  the  upper 
aquifer  The  solution  is  presented  in  terms  of  the 
hydraulic  head  and  the  stream  function.  The  fea- 
tures of  the  solution  are  illustrated  with  several 
examples.  (Author's  abstract) 
W88-07991 


EXPERIMENTAL  VERIFICATION  OF  MULTI- 
COMPONENT  GROUND  WATER  CONTAMI- 
NATION PREDICTIONS, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Waste  Management  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08037 


CALIBRATION  OF  WATER-BALANCE 
MODEL  FOR  SMALL  WATERSHEDS  IN 
EASTERN  OREGON, 

Chequamegon   National   Forest,   Park   Falls,   WI. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08042 


GOES  IR  AND  DUMMY  VARIABLE  TECH- 
NIQUES FOR  LOW  TEMPERATURE  ASSESS- 
MENT IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Remote  Sensing  Appli- 
cations Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-08044 


GROUNDWATER  RECHARGE  PLANNING 
USING  RESOLVENT  DISCRETE  KERNELS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 
Engineering. 

R.  C.  Peralta,  K.  G.  Kowalski,  and  H.  J.  Morel- 
Seytoux. 

American  Society  of  Agricultural  Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1694-1699,  November- 
December  1987.  2  fig,  1  tab,  31  ref. 

Descriptors:  'Resolvent  discrete  kernels,  'Re- 
charge basins,  'Groundwater  recharge,  'Ground- 
water management,  'Model  studies,  'Geohydro- 
logy,  Prediction,  Optimization,  Mathematical  stud- 
ies, Reservoirs,  Aquifers,  Hydraulic. 

Appropriately  located  recharge  basins  can  contrib- 
ute significantly  to  groundwater  availability  for 
pumping.  Hydraulically  desirable  sites  can  be  iden- 
tified by  hydrogeologic  screening  and  by  perform- 
ing preliminary  optimizations.  These  optimizations 
are  performed  without  using  recharge  basins.  Ex- 
amination of  resulting  constrained  derivatives  iden- 
tifies locations  at  which  the  availability  of  addition- 
al recharge  would  most  greatly  increase  the  total 
pumping  volume.  To  develop  optimal  groundwat- 
er extraction  strategies  for  systems  that  include 
recharge  basins,  it  is  desirable  to  utilize  discrete 
kernels  that  describe  the  effect  on  water  levels  of 
pumping  and  interflow  based  on  simultaneously 
existing  groundwater  and  surface  water  heads. 
This  assures  that  saturated  interflow  between  res- 
ervoir and  aquifer  is  modeled  efficiently.  Discrete 
kernels  that  accomplish  this  are  presented.  (Alex- 
ander-PTT) 
W  88-08061 


POLYELECTROLYTE         CHARACTERISTICS 
AND  FLOCCULATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08126 


MODELS  FOR  THE  DISSOLUTION  OF  CAR- 
BONATE ROCKS  AND  THE  C13/CT2  EVOLU- 
TION OF  CARBONATE  GROUND  WATERS 
(MODELLE  DER  KALK-AUFLOESUNG  UND 
C13/CI2-ENTWICKLUNG  VON  KARBONAT- 
GRUNDWAESSERN), 


Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 

Inst,  fuer  Radiohydrometrie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08145 


'OVERSHOOTING'  EFFECTS  DUE  TO  HY- 
DRODISPERSIVE  MIXING  OF  SALTWATER 
LAYERS  IN  AQUIFERS, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Zentralinstitut  fuer  Matematik  und  Mechanik. 
M.  Thiele,  and  H.J.  Diersch. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  1,  p  24-33,  March  1986.  6  fig,  15  ref,  3  append. 

Descriptors:  'Saline  water  intrusion,  'Aquifers, 
'Mathematical  models,  'Upconing,  'Saline-fresh- 
water interfaces,  Overshooting,  Hydrodispersive 
mixing. 

In  computation  of  saltwater  intrusion  processes 
transient  effects  involving  an  elevation  of  salinity 
above  a  final  steady  state  occurs  have  been  ob- 
served and  termed  as  'overshooting'.  The  over- 
shooting phenomena  was  studied  using  a  paradig- 
matic saltwater  layer  problem.  An  analytical  solu- 
tion for  2-dimensional  unsteady  convective  and 
hydrodispersive  saltwater  spreading  in  a  bilayered 
aquifer.  Good  agreement  was  found  between  ana- 
lytical predictions  and  numerical  results  obtained 
by  finite  elements.  Using  the  analytical  solution,  it 
was  found  that  the  major  factors  for  the  existence 
and  development  of  overshooting  are  the  initial 
conditions  of  saltwater  layering  and  the  difference 
of  the  flow  velocities  between  the  layers.  The 
results  can  provide  better  insight  into  the  mixing 
process  of  flowing  saltwater  layers.  (Author's  ab- 
stract) 
W88-08176 


3-D  FINITE  ELEMENT  CONJUGATE  GRADI- 
ENT MODEL  OF  SUBSURFACE  FLOW  WITH 
AUTOMATIC  MESH  GENERATION, 

Padua  Univ.  (Italy).  Inst,  of  Applied  Mathematics. 
G.  Gambolati,  G.  Pini,  and  T.  Tucciarelli. 
Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  1,  p  34-41,  March  1986.  12  fig,  5  tab,  21  ref. 

Descriptors:  'Model  studies,  'Flow  nets, 
'Groundwater  movement,  'Mathematical  models, 
Groundwater  level,  MAITHREE  3-dimensional 
flow  model,  Confined  aquifers. 

The  3-D  (3-dimensional)  flow  modeling  of  ground- 
water systems  of  realistic  size  generally  requires  a 
big  effort  for  the  preparation  of  the  input  data  as 
well  as  large  computational  costs.  A  numerical 
finite  element  model  (MAITHREE)  was  devel- 
oped for  the  efficient  analysis  of  the  steady  and 
unsteady  behavior  of  natural  confined  3-D  basins. 
Starting  from  an  initial  triangular  grid  the  code 
automatically  generates  a  set  of  tetrahedral  ele- 
ments in  each  of  the  geologic  units  or  subunits 
specified  by  the  user  in  the  vertical  profile.  The 
original  element  incidences  list  is  then  rearranged 
to  provide  conforming  3-D  elements  throughout 
the  domain.  The  model  was  designed  to  save  much 
of  the  labor  involved  in  setting  up  a  3-D  grid  and 
to  provide  flexibility  as  well  as  economical  con- 
venience through  a  high  computational  efficiency. 
Convenience  is  achieved  by  using  a  solver  based 
on  the  modified  conjugate  gradient  (MCG) 
method  which  has  proved  to  be  an  excellent 
method  for  the  solution  of  large  linear  finite  ele- 
ment sets  of  sparse  3-D  subsurface  equations.  Some 
examples  derived  from  both  hypothetical  and  real- 
world  situations  are  discussed  to  illustrate  the  inno- 
vative features  of  MAITHREE  and  its  computa- 
tional performance.  (Author's  abstract) 
W88-08177 


COUPLING  OF  FINITE  ELEMENT  AND  OPTI- 
MIZATION METHODS  FOR  THE  MANAGE- 
MENT OF  GROUNDWATER  SYSTEMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08187 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  1.  MACROSCOPIC  BALANCE  LAWS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08188 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  2.  GENERALIZED  DARCY'S  AND 
FICK'S  LAWS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08189 


SUBGLACIAL  HYDROLOGY  FOR  AN  ICE 
SHEET  RESTING  ON  A  DEFORMABLE  AQUI- 
FER, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Mathematics  and  Statistics. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-08233 


MELT-WATER     DRAINAGE     PATTERN     OF 
COMPOSITE  GLACIERS, 

Geologisches     Landesamt     Nordrhein-Westfalen, 

Krefeld  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  2C. 

W88-08234 


DISCHARGES  OF  TURBID  WATER  DURING 
MINI-SURGES  OF  VARIEGATED  GLACIER, 
ALASKA,  U.S.A., 

Washington  Univ.,  Seattle.  Geophysics  Program. 
N.  Humphrey,  C.  Raymond,  and  W.  Harrison. 
Journal  of  Glaciology  JOG  LAO,  Vol.  32,  No.  Ill, 
p  195-207,  1986.  6  fig,  2  tab,  28  ref.  National 
Science  Foundation,  Division  of  Polar  Programs, 
grants  DPP-7903942  and  8200725. 

Descriptors:  'Glaciers,  'Glaciohydrology,  'Gla- 
cial surges,  'Flow  discharge,  Variegated  Glacier, 
Alaska,  Seasonal  variation,  Diurnal  variation,  Ve- 
locity, Conduits,  Glacial  sediments,  Turbidity,  Ve- 
locity, Hydraulics. 

Discharges  of  water,  sediment,  and  dissolved  im- 
purities from  Variegated  Glacier,  Alaska,  were 
monitored  in  the  early  summers  of  1980  and  1981 
during  the  occurrence  of  mini-surges.  Seasonal 
trends,  weather-related  events,  and  diurnal  vari- 
ations similar  to  behavior  of  other  temperate  gla- 
cier streams  were  found.  The  principal  effect  in  the 
stream  associated  with  mini-surge  occurrence  was 
a  brief  discharge  of  extremely  turbid  water.  The 
turbidity  is  assumed  to  be  introduced  into  the  basal 
hydraulic  system  by  initiation  of  the  fast  motion  of 
a  mini-surge  at  a  time  and  location  on  the  upper 
glacier  known  from  other  measurements.  The 
mean  water  velocity  in  the  hydraulic  system  over 
the  intervening  distance  is  thereby  determined  (0.3 
m/s).  The  mean  water  velocity,  together  with  the 
water  discharge  (16  cu  m/s  at  the  terminus),  places 
constraints  on  the  distribution  of  water  velocity  u 
and  total  cross-sectional  area  A-T  of  the  flow  paths 
along  the  glacier  base.  This  leads  to  the  conclusion 
that  within  the  zone  of  mini-surge  occurrence  in  its 
unperturbed  state:  u  is  about  0.1  m/s  or  possibly 
less;  A-T  is  about  100  sq  m  or  possibly  more,  and  it 
must  be  divided  into  a  very  large  number  of  small 
passageways,  be  blocked  by  constrictions,  or  both. 
The  total  water  cross-section  corresponds  to  a 
layer  0.1-0.2  m  thick  when  spread  uniformly  over 
the  glacier  width.  The  water  velocity  is  close  to  or 
less  than  the  propagation  velocity  of  the  mini- 
surges.  Between  the  zone  affected  by  mini-surges 
and  the  streams,  a  dynamically  less  active  lower 
section  of  the  glacier  is  probably  underlain  by  a 
small  number  of  conduits,  in  which  the  water 
velocity  may  be  very  high  (>2  m/s).  Water  dis- 
charge following  the  mini-surges  puts  an  upper 
limit  on  water-storage  changes  associated  with  the 
anomalous  ice  motion.  (Author's  abstract) 
W88-08236 
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SOME  OBSERVATIONS  ON  SUBGLACIAL 
GROUND-WATER  FLOW, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

C.  C.  Smart. 

Journal  of  Glaciology  JOGLAO,  Vol.  32,  No.  Ill, 

p  232-234,  1986.  3  fig,  13  ref. 

Descriptors:  'Glaciers,  *Glaciohydrology,  *Karst 
hydrology,  'Groundwater  movement,  'Glacial 
sediments,  'Sediment  transport,  'Drainage  sys- 
tems, Conduits,  Regelation  water,  Cavern  flow, 
Hydraulics,  Columbia  Icefield,  Canada,  Sediments, 
Paleohydrology,  Interglacial  periods. 

Conduit  and  regelation  water  are  inferred  to  drain 
as  ground  water  from  up  to  130  sq  km  of  Columbia 
Icefield.  Subglacial  conduits  appear  to  be  generally 
occupied  by  free  surface  streams.  Groundwater 
flow  will  allow  exchange  between  the  regelation 
film  and  conduits.  Present-day  discharge  from  be- 
neath the  accumulation  zone  carries  little  sediment, 
and  past  injections  of  sediment  appear  to  corre- 
spond to  ancient  interglacials.  Transport  of  sedi- 
ment through  cave  passages  may  be  analogous  to 
transport  through  basal  conduits.  (Author's  ab- 
stract) 
W88-08237 


AMMONIUM  TRANSFORMATIONS  IN 
SPRINGWATER  WITHIN  THE  RIPARIAN 
ZONE  OF  A  SMALL  WOODLAND  STREAM, 

York  Univ.,  Toronto  (Ontario).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08267 


STUDIES  OF  THE  INFILTRATION  AND  MI- 
GRATION OF  BRINE  IN  POTASH  TAILINGS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08305 


TRANSIENT  SEEPAGE  MODEL  FOR  SATU- 
RATED-UNSATURATED  SOIL  SYSTEMS:  A 
GEOTECHNICAL  ENGINEERING  AP- 

PROACH, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

L.  Lam,  D.  G.  Fredlund,  and  S.  L.  Barbour. 
Canadian   Geotechnical   Journal   CGJOAH,   Vol. 
24,  No.  4,  p  565-580,  November  1987.  18  fig,  1  tab, 
24  ref. 

Descriptors:  'Groundwater  movement,  'Soil 
water,  'Simulation,  'Seepage,  'Flow  systems, 
•Hydraulics,  'Model  studies,  'Engineering,  Seep- 
age analysis,  Permeability  coefficient,  Computer 
models,  Aeration  zone,  TRASEE  model,  Satura- 
tion zone. 

A  two-dimensional  finite  element  model  is  pro- 
posed to  simulate  transient  seepage  for  complex 
groundwater  flow  systems.  The  complete  soil 
system  is  treated  as  a  continuum  encompassing 
flow  in  both  saturated  and  unsaturated  zones.  In 
the  unsaturated  zone,  the  air  phase  is  assumed  to  be 
continuous  and  open  to  atmospheric  pressure.  The 
coefficient  of  permeability  of  the  unsaturated  soil  is 
assumed  to  be  a  function  of  pore-water  pressure. 
The  governing  differential  equation  is  derived 
within  a  framework  familiar  to  geotechnical  engi- 
neers. The  stress  state  variables  and  the  constitu- 
tive relationships  for  an  unsaturated  soil  are  used  in 
the  derivation.  The  finite  element  solution  to  the 
governing  differential  equation  is  based  on  the 
Galerkin  weighted-residual  method.  The  nonlin- 
earity  of  the  equation  is  solved  by  iterative  proce- 
dures. The  finite  element  formulation  is  implement- 
ed into  a  computer  model  named  TRASEE.  The 
model  can  be  applied  to  a  wide  variety  of  problems 
involving  complex  boundary  conditions  and  ge- 
ometries with  arbitrary  degrees  of  heterogeneity 
and  anisotropy.  Example  problems  are  presented  to 
demonstrate  the  capabilities  of  the  model.  The 
results  indicate  that  the  quantity  of  water  flow  in 
the  unsaturated  zone  may  be  substantial,  and  that 
the  phreatic  line  is  not  a  flow  line.  It  has  been 
found  that  the  traditional  'saturated-only'  flow-net 


technique  can  be  approximated  as  a  special  case  to 
the   proposed   saturated-unsaturated   model.   (Au- 
thor's abstract) 
W88-08307 


VADOSE  ZONE  CHARACTERIZATION  OF 
LOW-PERMEABILITY  SEDIMENTS  USING 
FIELD  PERMEAMETERS, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

D.  B.  Stephens,  M.  Unruh,  J.  Havlena,  R.  G. 

Knowlton,  and  E.  Mattson. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  2,  p  59-66,  Spring  1988.  6  fig,  3  tab,  14 

ref. 

Descriptors:  'Hydraulic  conductivity,  'Reservoir 
sites,  'Disposal  sites,  'Waste  disposal,  'Path  of 
pollutants,  'Groundwater  movement,  'Soil  con- 
tamination, Vadose  zone,  Permeability,  Seepage 
analysis,  Hydrology,  Saturation  zone,  Permea- 
meters,  Performance  evaluation. 

Measurement  of  the  saturated  hydraulic  conductiv- 
ity of  material  in  the  unsaturated  zone  beneath 
proposed  surface  impoundments  is  important  for 
predicting  seepage  rates  of  water  and  contami- 
nants. Hazardous  waste  disposal  facilities  are  com- 
monly sited  on  the  basis  of  the  low  permeability  of 
the  geologic  materials  beneath  the  site.  Field  meas- 
urement of  the  saturated  hydraulic  conductivity  of 
low-permeability  materials  may  be  accomplished 
using  air-entry  permeameters  and  borehole  per- 
meameters.  The  results  of  a  coordinated  field  and 
laboratory  investigation  of  low-permeability  mate- 
rials at  a  hazardous  waste  facility  are  presented. 
The  different  methods  of  testing  and  analysis  are 
compared  and  discussed.  In  general,  air-entry  per- 
meameters and  borehole  permeameters  are  useful 
for  measuring  the  saturated  hydraulic  conductivity 
of  low-permeability  materials.  (Author's  abstract) 
W88-08310 


MONITORING  THE  VADOSE  ZONE  IN  FRAC- 
TURED TUFF, 

Earth  Technology  Corp.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-08312 


FINITE  ELEMENT  MODELING  OF  FLOW  IN 
A  COAL  SEAM  WITH  UNDERGROUND  COAL 
GASIFICATION  CAVITIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08323 


FORECASTING  GROUNDWATER  SUITABIL- 
ITY FOR  IRRIGATION:  A  CASE  STUDY  IN 
THE  NILE  VALLEY,  EGYPT, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08330 


ISOTOPE  HYDROLOGY  OF  THE  AGHIOS  NI- 
KOLAOS  AREA  OF  CRETE,  GREECE, 

Democritos    Nuclear    Research    Center,    Athens 

(Greece). 

I.  L.  Leontiadis,  B.  R.  Payne,  and  T. 

Christodoulou. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

p   121-132,  March   15   1988.  6  fig,  2  tab,   13  ref. 

Descriptors:  'Available  water,  'Groundwater  re- 
charge, 'Coastal  aquifers,  'Water  resources  devel- 
opment, 'Water  yield,  'Isotope  studies.  Aquifers, 
Springs,  Recharge,  Flow  velocity,  Tritium,  Deute- 
rium, Oxygen- 18,  Crete,  Greece,  Groundwater 
movement. 

Deuterium  and  oxygen- 18  data  have  been  used  to 
identify  the  origin  of  recharge  to  a  coastal  complex 
of  springs  and  aquifers  developed  for  supplying 
water  to  Aghios  Nikolaos,  Crete.  Tritium  data 
have  been  used  to  estimate  the  age  of  groundwater 
at  different  sampling  locations.  The  results  indicate 
that  the  Almyros  Aghios  Nikolaos  springs  are  re- 


charged mainly  from  the  part  of  the  Gavrovo- 
Tripolitza  limestones  forming  the  mountains  of 
Selena,  Katharo  Tsivi  and  Lassithiotika,  while  the 
part  of  the  same  limestones  forming  the  mountain- 
ous area  of  Mavro  Dassos  provides  recharge  to  the 
northern  part  of  the  Aghios  Nikolaos  plateau.  The 
Mavro  Dassos  area  has  a  total  surface  area  of  26.5 
sq  km,  implying  a  potential  mean  annual  recharge 
of  12,700,000  cu  m;  the  total  surface  area  involved 
in  recharge  of  the  Almyros  Aghios  Nikolaos 
springs  is  127.8  sq  km,  implying  a  potential  mean 
annual  recharge  of  88,600,000  cu  m.  The  flow 
velocity  of  this  water  during  the  last  few  kilome- 
ters to  the  coast  is  1  km/yr.  (Hammond-PTT) 
W88-08331 


DEUTERIUM  AND  OXYGEN-18  STUDIES  IN 
GROUNDWATER  OF  THE  DELHI  AREA, 
INDIA, 

Panjab  Univ.,  Chandigarh  (India).  Centre  of  Ad- 
vanced Study  in  Geology. 

B.  K.  Das,  Y.  P.  Kakar,  H.  Moser,  and  W.  Stichler. 
Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 
p  133-146,  March   15   1988.  7  fig,   1  tab,   18  ref. 

Descriptors:  'Groundwater  movement,  'Tracers, 
'Water  chemistry,  'Salinity,  'Groundwater  re- 
charge, 'Isotope  studies,  'Chemical  properties, 
Meteoric  water,  Precipitation,  Rainfall,  Evapora- 
tion, Soil  type,  Monsoon,  Recharge,  Deuterium, 
Oxygen  isotopes,  India,  Yamuna  River,  Arabian 
Sea,  Irrigation  effects,  Infiltration. 

Groundwater  in  the  Delhi  area  occurs  under  dif- 
ferent hydrogeological  conditions:  west  of  the 
Delhi  Ridge,  closed  basin  of  Chattarpur,  between 
the  Ridge  and  the  Yamuna  River  and  east  of  the 
Yamuna  River  with  depth  to  the  water  table  rang- 
ing from  1.53  to  19.12  m  below  ground  level.  A 
comparison  of  isotopic  data  of  groundwater  with 
that  of  rainfall  (during  the  period  1961-78)  indi- 
cates that  groundwater  in  all  the  subbasins  and  at 
different  depths  is  of  meteoric  origin  having  under- 
gone direct  evaporation  and  is  genetically  similar. 
Deviation  of  the  points  from  the  meteoric  line  on  a 
D-oxygen-18  diagram  is  attributed  to  evaporation 
from  falling  rain  drops  and  retardation  in  infiltra- 
tion rate  of  rainwater,  which  is  due  to  the  predomi- 
nance of  clayey  soils  at  several  places.  The  major 
sources  of  high  salinity  are  the  high  rate  of  evapo- 
ration, recycling  of  irrigation  water,  and  re-solu- 
tion of  precipitated  minerals  by  monsoon  recharge 
along  with  nonflushing  of  deeper  waters.  This  is 
contrary  to  the  findings  of  earlier  workers  who 
proposed  that  the  high  salinity  of  groundwater  is 
related  to  marine  origin  and/or  fallout  of  airborne 
salts  from  the  Arabian  Sea.  (Author's  abstract) 
W88-08332 


HYDROCHEMISTRY  AND  GROUNDWATER 
SYSTEM  OF  THE  ZERKA  MATN-ZARA  THER- 
MAL FIELD,  JORDAN, 

Jordan  Univ.,  Amman.  Water  Research  and  Study 

Center. 

O.  Rimawi,  and  E.  Salameh. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

p  147-163,  March   15   1988.  5  fig,  9  tab,  27  ref. 

Descriptors:  'Groundwater  movement,  'Re- 
charge, 'Chemical  properties,  'Model  studies, 
'Thermal  water,  Springs,  Temperature,  Carbon 
dioxide,  Minerals,  Sandstones,  Dead  Sea,  Zerka 
Ma'in-Zara,  Jordan,  Thermal  springs,  Paleohydro- 
logy, Aquifers. 

A  groundwater  flow  model  through  the  different 
geological  successions  from  the  Upper  Cretaceous 
through  the  Lower  Cretaceous  sandstone  and 
older  units  is  presented.  The  model  is  supported  by 
the  hydrochemical  evolution  of  water  types  from 
the  recharge  areas  in  the  highlands  to  discharge 
sites  of  thermal  water  at  the  slopes  overlooking  the 
Dead  Sea.  The  thermal  water  discharged  in  the 
Zerka  Ma'in-Zara  areas  consists  of  three  end  mem- 
bers mixed  in  different  ratios  with  a  component  of 
old  (many  thousands  of  years)  thermal  water  un- 
dersaturated  in  carbonate  minerals  and  containing 
hundreds  of  milligrams  per  liter  of  free  C02.  The 
release  of  C02  gas  upon  discharge  renders  the 
water  oversaturated  with  respect  to  carbonate  min- 
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erals  which  results  in  aragonite  precipitation.  The 
elevated  temperature  of  the  water  in  the  reservoir 
(73-82  C)  is  attributed  to  the  presence  of  a  heat- 
storing  layer  topping  the  aquifer.  (Author's  ab- 
stract) 
W88-08333 


INTEGRATED  APPROACH  TO  AQUIFER  DE- 
LINEATION IN  HARD  ROCK  TERRAINS:  A 
CASE  STUDY  FROM  THE  BANDA  DISTRICT, 
INDIA, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
D.  C.  Singhal,  S.  Niwas,  and  B.  B.  S.  Singhal. 
Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 
p   165-183,  March   15   1988.  9  fig,  3  tab,  36  ref. 

Descriptors:  'Available  water,  'Groundwater  po- 
tential, 'Aquifer  characteristics,  'Geohydrology, 
Electrical  sounding,  Computer  analysis,  Mapping, 
Banda  District,  India.  Sandstone  aquifers,  Bedrock. 

For  obtaining  a  quick  and  stable  solution  of  a 
groundwater  problem  in  a  hard  rock  area,  totalling 
about  3000  square  km  in  the  southeastern  parts  of 
the  Banda  district  of  India,  an  integrated  approach 
of  photogeological,  hydrogeological  and  geoelec- 
trical  studies  was  carried  out  with  satisfactory  re- 
sults. The  data  of  160  vertical  electrical  soundings 
were  interpreted  using  a  computer  oriented  ridge- 
regression  estimation  technique,  which  provided  a 
stable  solution  of  the  resistivity  inverse  problem 
even  when  the  data  are  inaccurate  and  system 
parameters  are  linearly  dependent.  The  integrated 
studies  have  indicated  the  existence  of  three 
aquifers  in  the  subsurface:  (1)  a  porous,  sandy 
aquifer  within  the  alluvium;  (2)  fractured  (and 
weathered)  aquifers  in  the  sandstone  bedrock  in 
the  eastern  and  southern  parts,  and  in  the  granite 
bedrock  in  the  northwestern  parts  of  the  area;  and 
(3)  a  deeper  aquifer  in  the  cavernous  dolomite, 
occurring  below  the  compact  sandstones,  and  ex- 
pected to  be  highly  productive  at  a  number  of 
localities.  However,  its  southward  extension 
beyond  a  lineament,  designated  as  Manikpur  Shear 
Zone,  could  not  be  established.  (Author's  abstract) 
W88-08334 


IMPROVED  NUMERICAL  SOLUTION  FOR 
THE  DIFFUSION  EQUATION, 

Halland  County  Administrative  Board,  Halmstad 

(Sweden). 

G.  N.  Bakkes,  and  J.  F.  Botha. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  1,  p  21-31,  March  1987.  10  fig,  1  tab,  7  ref,  1 

append. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Diffusion  equation,  'Flow  equation,  'Hydrodyna- 
mics, Boreholes,  Computer  models,  Mathematical 
models,  Galerkin  method,  Numerical  analysis. 

This  paper  is  concerned  with  the  application  of  the 
two-dimensional  Galerkin  approximation  to  the 
modelling  of  the  dynamic  groundwater  flow  equa- 
tion. Attention  is  paid  to  a  problem  almost  univer- 
sally encountered  in  the  modelling  of  these  prob- 
lems, the  singularities  caused  by  the  presence  of 
sources  and/or  sinks  in  the  domain  of  interest.  One 
method  to  improve  the  solution  of  the  dynamic 
flow  equation  near  boreholes  is  to  subtract  the 
singular  behavior  of  flow  with  a  time-dependent 
analytic  solution  for  near-boreholes  zones.  By  sub- 
tracting the  singularities  in  this  way,  the  resulting 
smooth  problem  may  be  solved  by  the  Galerkin 
method  and  the  result  can  be  combined  with  the 
analytic  solutions.  The  result  is  an  improved  solu- 
tion near  boreholes  without  the  need  to  use  a 
refined  mesh  and  thus  a  saving  in  computer  storage 
and  time.  (Author's  abstract) 
W88-08337 


STEADY  TWO-  AND  THREE-DIMENSIONAL 
FLOW  FROM  SATURATED  TO  UNSATURAT- 
ED SOIL, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For   primary   bibliographic   entry   see   Field    2G 

W88-08341 


MISCIBLE  FLOW  THROUGH  POROUS 
MEDIA  WITH  DISPERSION  AND  ADSORP- 
TION, 

Universidad  Nacional  de  La  Plata  (Argentina). 
S.  C.  Gabbanelli,  C.  A.  Grattoni,  and  M.  S.  Bidner. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  3,  p  149-158,  September  1987.  5  fig,  14  ref,  2 
append. 

Descriptors:  'Groundwater  movement,  'Soil  phys- 
ics, 'Mixing,  'Soil  water,  'Porous  media,  'Fluid 
flow,  'Finite  difference  method,  'Adsorption, 
♦Dispersion,  Mathematical  analysis,  Differential 
equations,  Boundary  conditions,  Optimization. 

In  this  paper,  multicomponent  single-phase  flow 
through  porous  media  is  found  in  many  technologi- 
cal problems  of  petroleum  engineering,  chemical 
engineering  and  hydrology  such  as:  oil  recovery 
miscible  displacement  processes,  ion  exchange  col- 
umns, fixed-bed  chemical  reactors,  soil  physics  and 
groundwater  flow.  The  partial  differential  nonlin- 
ear equation  which  describes  the  one-dimensional 
flow  of  miscible  fluids  through  porous  media  with 
dispersion  and  Langmuir  equilibrium  adsorption  is 
numerically  solved  by  finite  differences.  Local 
truncation  error  is  determined  and  von  Neumann 
stability  analysis  is  applied.  In  order  to  eliminate 
either  numerical  dispersion  or  unstability,  weigh- 
ing parameters  and  distance  and  time  increments 
are  conveniently  adjusted.  Finite  differences  re- 
sults are  verified  with  the  exact  solution  for  the 
linear  adsorption  case.  They  are  obtained  for  dif- 
ferent boundary  conditions,  whose  influence  is  dis- 
cussed. Numerical  solutions  are  matched  with  ex- 
perimental results  from  Szabo's  polymer  flooding 
tests.  Differences  between  numerical  and  experi- 
mental results  are  minimized  applying  optimization 
techniques  to  obtain  the  most  suitable  physical 
parameters.  (Author's  abstract) 
W88-08348 


WATER  TABLE  DRAWDOWN  FOR  TWO-DI- 
MENSIONAL DRAINAGE, 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.  of 

Rural  Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08349 


COMBINING  PHYSICAL  CONTAINMENT 
WITH  OPTIMAL  WITHDRAWAL  FOR  CON- 
TAMINATED GROUNDWATER  REMEDI- 
ATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G 
W88-08353 


SIMULATION  OF  DENSITY  STRATIFIED 
FLOWS  IN  AQUIFERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

H.  Rubin,  and  Y.  Rubin. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.   1,  p  2-15,  March   1986.   11  fig,  3  tab,  9  ref. 

Descriptors:  'Aquifers,  'Groundwater  movement, 
•Hydrodynamics,  'Flow  characteristics,  'Density, 
'Stratified  flow,  Simulation  analysis,  Mathematical 
models,  Algorithms,  Saline  water,  Boundary 
layers. 

A  simple  method  is  suggested  for  regional  simula- 
tion of  flow  conditions  in  a  leaky  aquifer  originally 
consisting  of  a  deep  layer  saturated  with  saline 
water  and  an  upper  layer  saturated  with  freshwa- 
ter. The  model  proposed  assumes  that  three  differ- 
ent zones  develop  in  the  aquifer  subject  to  utiliza- 
tion: (a)  freshwater  zone,  (b)  transition  zone,  and 
(c)  saline  water  zone.  In  zones  (a)  and  (c)  the 
potential  flow  theory  is  applied.  It  is  assumed  that 
the  nonpotential  flow  in  zone  (b)  can  be  represent- 
ed by  the  integral  similarity  model  of  boundary 
layers.  For  the  simulation,  a  numerical  finite  differ- 
ence scheme  is  used.  This  scheme  is  based  on  the 
Half  Time  Step  Algorithm  being  developed  in  this 
study.  Numerical  experiments  provide  the  means 
demonstrating  possible  effects  of  the  parameters 
involved  in  transport  processes  through  the  aqui- 
fer. The  numerical  scheme  is  found  to  be  very 
stable,  it  converges  rapidly  and  uses  small  quanti- 


ties of  computer  time  and  memory.  (Author's  ab- 
stract) 
W88-08358 


NUMERICAL  ERRORS  ASSOCIATED  WITH 
THE  ITERATIVE  ALTERNATING  DIRECTION 
IMPLICIT  (IADI)  FINITE  DIFFERENCE  SO- 
LUTION OF  THE  TWO  DIMENSIONAL  TRAN- 
SIENT SATURATED-UNSATURATED  FLOW 
(RICHARDS)  EQUATION, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
G.  A.  Parissopoulos,  and  H.  S.  Wheater. 
Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 
187-201,  April  1988.  9  fig,  4  tab,  22  ref. 

Descriptors:  'Saturated  flow,  'Unsaturated  flow, 
'Finite  difference  methods,  'Groundwater  move- 
ment, 'Flow  equation,  'Groundwater  recharge, 
'Infiltration,  'Water  table,  'Hydraulic  conductivi- 
ty, Error  analysis. 

Numerical  models  for  simulation  of  multidimen- 
sional unsaturated  flow  are  becoming  increasingly 
available,  but  relatively  little  has  been  reported  on 
the  detailed  analysis  of  numerical  errors  associated 
with  such  schemes.  For  unsaturated-saturated 
flow,  further  complexity  is  introduced  to  the 
highly  non-linear  unsaturated  problem  as  the  form 
of  governing  equation  changes  within  the  flow 
field.  A  two-dimensional  simulation  of  infiltration 
to  a  water  table  is  considered.  Numerical  errors 
associated  with  selection  of  time  step,  grid  geome- 
try, convergence  criteria,  and  the  representation  of 
internodal  hydraulic  conductivity  are  discussed 
with  respect  to  moisture  content  profiles  and  mass 
balance  error.  Although  solution  sensitivity  to  nu- 
merical parameters  is  problem  specific,  the  results 
indicate  the  nature  and  magnitude  of  numerical 
effects  which  should  not  be  overlooked  in  model 
applications.  (Author's  abstract) 
W88-08371 


FACTORS  INFLUENCING  ENTRY  OF  PESTI- 
CIDES INTO  SOIL  WATER, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08374 


GROUND-WATER  FLOW  MODEL  OF  THE 
CORNING  AREA,  NEW  YORK, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

P.  B.  Ballaron. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Publication  No.   116,  March   1988.  127  p,  24 

fig,  12  tab,  25  ref,  append. 

Descriptors:  'Groundwater  'Groundwater  move- 
ment, 'Model  studies,  Corning,  New  York,  Strati- 
fied flow.  Aquifers,  Flow  profiles,  Permeability 
coefficient,  Transmissivity,  Groundwater  budget, 
Groundwater  depletion,  Groundwater  mining. 

A  quasi-three-dimensional  finite-difference  model 
of  groundwater  flow  has  been  developed  for  strati- 
fied drift  aquifers  in  the  area  around  Corning,  New 
York.  The  aquifer  system  consists  of  a  surficial 
outwash  aquifer  that  is  permeable,  areally  exten- 
sive and  hydraulically  connected  to  surface 
streams  but  has  only  a  small  saturated  thickness 
over  most  of  the  valley.  Groundwater  withdrawals 
in  the  area  around  Corning  totaled  an  estimated 
10.2  mgal/d  in  1980.  The  model  is  used  !o  simulate 
horizontal  flow  in  two  layers;  the  upper  layer 
represents  the  surficial  aquifer  and  is  unconfined, 
and  the  lower  layer  generally  represents  the  buried 
aquifer  and  is  confined.  Vertical  flow  is  simulated 
between  these  layers  through  beds  of  silt  and  clay 
where  present  or  through  sand  and  gravel.  Hori- 
zontal hydraulic  conductivities  of  the  sand  and 
gravel  range  from  100  to  800  ft/d  in  the  calibrated 
model;  transmissivities  in  the  confined  aquifer 
range  from  42,300  sq  ft/d  to  27,000  sq  ft/d  in  areas 
tapped  by  production  wells.  The  steady-state 
model  was  used  to  simulate  average  conditions 
with  current  levels  of  groundwater  withdrawals, 
'natural'  non-pumping  conditions,  and  a  hypotheti- 
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cal  drought  similar  to  the  extended  dry  period  in 
the  1960's.  The  transient  simulation  demonstrates 
the  sensitivity  of  the  groundwater  system  to  small 
changes  in  river  stages.  If  more  detailed  transient 
simulation  are  desired,  then  further  adjustments  to 
storage  coefficients  are  recommended.  (Author's 
abstract) 
W88-08396 


GROUND-WATER  RESOURCES  OF  THE  CHE- 
MUNG RIVER  BASIN,  NEW  YORK  AND 
PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08397 


TRANSPORT  OF  ORGANIC  CONTAMINANTS 
IN  COASTAL  PLAIN  SEDIMENTS, 

Savannah  River  Lab.,  Aiken,  SC.  Environmental 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08417 


GROUND  WATER, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Chemistry. 

H.  M.  Raghunath. 

Second  Edition.  John  Wiley  and  Sons,  New  York. 

1987.  563  p. 

Descriptors:  'Groundwater,  *Geohydrology, 
•Groundwater  movement,  Flow  profiles,  Mathe- 
matical studies,  Saline  water  intrusion,  Mathemati- 
cal equations,  Field  tests,  Aquifers. 

Surface  water  resources  may  become  short  of 
supply  or  may  not  be  easily  available  at  site. 
Groundwater  commonly  occurs  and  is  widely  dis- 
tributed. There  has  been  an  increase  in  groundwat- 
er development  and  utilization,  particularly  in  de- 
veloping countries,  for  agriculture,  industry  and 
rural  water  supply  schemes.  An  attempt  is  made  to 
introduce  all  the  aspects  of  groundwater  -  its  as- 
sessment, development,  utilization  and  manage- 
ment. The  information  on  different  topics  which  is 
usually  found  scattered  in  various  technical  books, 
journals  and  seminar  volumes  has  been  pooled 
with  an  emphasis  on  basic  principles  and  without 
enlarging  on  the  derivation  of  the  formulae.  The 
practical  application  of  the  different  formulae  for 
the  field  conditions,  data  collection  and  processing, 
test  procedures  and  principles  of  design  are  elabo- 
rated and  actual  field  problems  are  worked  out  to 
illustrate  the  theory  and  the  design  procedure. 
Special  cases  of  groundwater  flow  by  the  method 
of  images,  one-  and  two-dimensional  flows,  numer- 
ical analysis,  Glover's  method  for  seawater  intru- 
sion, etc.  have  been  included.  (Lantz-PTT) 
W88-08507 


REGIONAL  GROUND-WATER  FLOW  NEAR 
RICHTON  AND  CYPRESS  CREEK  DOMES, 
MISSISSIPPI:  ANNUAL  STATUS  REPORT 
FOR  FISCAL  YEAR  1984. 

Earth  Technology  Corp.,  Long  Beach,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011006. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
Battelle  Memorial  Institute  Report  No.  BMI/ 
ONWI-640,  June  1987.  Technical  Report.  222  p,  78 
fig,  20  tab,  1 1 1  ref.  DOE  Contract  No.  DE-AC02- 
83CH10140. 

Descriptors:  'Radioactive  waste  disposal,  *Salt 
domes,  *Hydrologic  models,  'Groundwater  move- 
ment, 'Mississippi,  Richton  Dome,  Cypress  Creek 
Dome,  Mathematical  models,  Hydrologic  data, 
Numerical  analysis,  Computer  programs. 

The  reported  work  is  part  of  an  ongoing  evalua- 
tion of  Richton  and  Cypress  Creek  salt  domes, 
located  in  Perry  County,  Mississippi,  as  potential 
repositories  for  high-level  nuclear  waste.  This 
report  describes  the  refinement  of  previously  de- 
veloped conceptual  and  numerical  models  of 
region  groundwater  flow  in  the  vicinity  of  the 
domes,  based  on  extensive  evaluation  of  all  avail- 
able hydrologic  data  and  on  application  of  a  com- 


puter flow  code.  This  report  summarizes  the  hy- 
drologic data  used  to  refine  the  conceptual  model, 
characterizing  model  boundary  conditions  and  de- 
termining best  estimates  and  bounds  of  reasonable 
certainty  for  hydraulic  properties  and  flow  in  the 
major  hydrogeologic  units.  Refined  inputs  were 
applied  to  the  numerical  model  for  calibration. 
GRAM,  a  three-dimensional,  finite-element  flow 
code,  was  used  for  numerical  modeling.  The  nu- 
merical model,  calibrated  to  measure  water  levels, 
calculated  fluxes  and  water  budgets  by  applying 
parameter  estimation  by  least  squares  regression.  A 
two-dimensional  vertical  slice  model  aided  in  cali- 
brating the  three-dimensional  regional  groundwat- 
er flow  model.  The  report  describes  the  calibration 
procedure  and  assesses  the  resulting  model.  The 
results  of  the  data  evaluation  and  the  computer 
code  application  are  described  with  emphasis  on 
best  estimates  and  bounds  of  reasonable  certainty 
for  groundwater  flow  parameters  in  the  regional 
model  area  and  on  behavioral  aspects  of  the 
groundwater  flow  system.  The  refined  conceptual 
and  numerical  models  of  regional  groundwater 
flow  described  in  this  report  are  not  considered 
final.  Potential  work  to  further  refine  the  models  is 
outlined  in  the  final  section  of  the  report.  (Author's 
abstract) 
W88-08511 


GEOSTATISTICS  APPLIED  TO  GROUNDWAT- 
ER CONTAMINATION.  I:  METHODOLOGY, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08569 


GEOSTATISTICS  APPLIED  TO  GROUNDWAT- 
ER CONTAMINATION.  II:  APPLICATION, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08570 


DYNAMICS  OF  A  TROPICAL  FLOODPLAIN 
ENVIRONMENT  WITH  REFERENCE  TO 
FOREST  ECOLOGY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08603 


STUDIES    ON   THE   MOTION   OF   GROUND 

WATER    WITH    DISPERSION    IN    COASTAL 

AQUIFERS:   III.   DISPERSIVITIES   IN   NAKA 

RIVER    AND    KIKI    RIVER    ESTUARIES,    (IN 

JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

T.  Kakinuma,  Y.  Kishi,  K.  Inouchi,  and  K. 

Tsuzuki. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  1,  p  33-39,  January  1987.  13  fig,  6  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Coastal  aquifers,  'Confined  aquifers,  En- 
roachment,  'Saline  water  intrusion,  'Naka  River, 
Kiki  River,  Estuaries,  Seawater,  Mathematical 
analysis,  Piezometers,  Dispersion  model,  Enroach- 
ment. 

A  three-dimensional  steady  state  hydrodynamic 
dispersion  model  with  a  velocity-dependent  disper- 
sion coefficient  was  used  to  simulate  seawater  en- 
croachment in  the  confined  aquifers  in  the  estuaries 
of  the  Naka  River.  Tokushima  Prefecture,  and  the 
Kiki  River,  Ehime  Prefecture,  Japan.  The  main 
results  are  as  follows:  1)  The  longitudinal  and 
lateral  dispersivities  are  1,000  to  1,250  m  and  100  to 
125  m  in  the  estuary  of  the  Naka  River;  respective- 
ly. In  the  estuary  of  the  Kiki  River,  the  corre- 
sponding values  are  200  m  and  200  to  20  m, 
respectively.  2)  Examining  the  local  distribution  of 
the  dispersion  coefficient  values  computed  from 
the  dispersivity  and  velocity  fields  of  groundwater, 
the  same  value  estimated  in  the  analysis  with  the 
constant  dispersion  coefficient  is  located  in  the 
middle  layer  of  the  aquifer.  3)  in  the  estuary  of  the 
Naka  River,  the  piezometric  surface  predicted 
using  the  dispersion  model  with  the  velocity-de- 
pendent dispersion  coefficient  is  almost  the  same  as 


the  one  predicted  with  the  dispersion  model  with 
the  constant  dispersion  coefficient.  They  are  5  to 
10%  lower  than  the  one  predicted  with  an  inter- 
face model,  but  about  1.32  times  higher  than  the 
observed  one.  (Author's  abstract) 
W88-08632 


STUDIES   ON   THE   MOTION   OF   GROUND 

WATER    WITH    DISPERSION    IN    COASTAL 

AQUIFERS:      IV.      NUMERICAL      ANALYSIS 

BASED  ON  TWO-DIMENSIONAL  UNSTEADY 

STATE  MODEL,  (IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

T.  Kakinuma,  Y.  Kishi,  K.  Inouchi,  and  K. 

Tsuzuki. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  2,  p  99-109,  April  1987.  15  fig,  13  ref. 

Descriptors:  'Groundwater  movement,  'Coastal 
aquifers,  'Confined  aquifers,  'Tidal  effects,  'Saline 
water  intrusion,  Mathematical  models,  Enroach- 
ment,  Seawater. 

An  unsteady  state  two-dimensional  hydrodynamic 
dispersion  model  was  used  to  simulate  seawater 
intrusion  into  confined  coastal  aquifers  in  response 
to  the  tide  and  to  a  sudden  change  in  discharge  of 
groundwater  in  the  upstream  region.  Salt  water 
intrudes  farthest  inland  at  mean  sea  level  in  the  ebb 
tide  stage,  as  in  the  case  of  the  fresh-salt  water 
interface  model  of  Kishi  and  Inouchi;  the  transition 
zone  from  fresh  water  to  salt  water  becomes 
widest  at  that  sea  level.  The  movement  of  the 
isocontours  of  concentration  induced  by  the 
sudden  change  in  groundwater  discharge  retreats 
faster  than  it  advances;  the  movement  is  compara- 
ble with  the  fresh-salt  water  interface  movement 
computed  by  the  interface  mode  of  Kakinuma  et 
al.  The  concentration  distribution  in  response  to 
the  tide  computed  with  the  higher  values  of  the 
storage  coefficient  of  the  confined  aquifer  is  some- 
what different  from  the  one  obtained  by  using 
Pinder  and  Gray's  approximation  to  the  mass  con- 
servation equation.  This  difference,  however,  is 
negligible  in  field  situations,  with  lower  values  of 
the  storage  coefficient.  (Author's  abstract) 
W88-08637 


MOTION  OF  COASTAL  CONFINED  GROUND- 
WATER IN  THE  PRESENCE  OF  VARIOUS 
PATTERNS  OF  PUMPING:  II.  NUMERICAL 
ANALYSIS  BY  THE  STEADY  STATE  DISPER- 
SION MODEL,  (IN  JAPANESE), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

T.  Kakinuma,  Y.  Kishi,  and  K.  Inouchi. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  4,  p  265-274,  December  1987.  13  fig,  1  tab,  13 
ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Coastal  aquifers, 
'Saline-freshwater  interfaces,  'Saline  water  intru- 
sion, Confined  aquifers,  Confined  groundwater, 
Numerical  analysis,  Pumping,  Mathematical 
models. 

A  two-dimensional  steady  state  hydrodynamic  dis- 
persion model  was  used  with  a  fresh-salt  water 
interface  model  to  investigate  the  motion  of  coastal 
confined  groundwater  in  the  presence  of  various 
pumping  patterns.  Two  expressions  of  the  disper- 
sion coefficient  were  considered;  one  is  constant 
over  the  entire  region  of  the  aquifer,  and  the  other 
is  dependent  on  the  flow  velocity  of  the  ground- 
water. As  the  groundwater  is  pumped  inland,  salt 
water  intrudes  further  inland,  whereas  pumping  in 
the  lower  layer  of  the  aquifer  near  the  coast  is 
effective  in  preventing  seawater  intrusion.  In  upper 
layer  pumping,  the  fresh-salt  water  interface  model 
serves  as  a  convenient  method  for  approximate 
analyses  and  predictions  of  seawater  intrusion  into 
the  coastal  confined  aquifers.  (Author's  abstract) 
W88-08650 


MODEL  ANALYSIS  OF  THE  TRANSPORT  OF 
SOLUTES  IN  SATURATED  AND  UNSATURAT- 
ED DOMAINS,  (IN  JAPANESE), 
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Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08651 


IMPORTANCE   OF   KEEPING    GOOD   WELL 
PERFORMANCE  RECORDS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08654 


SEQUENTIAL  ESTIMATION  OF  AQUIFER 
PARAMETERS, 

Westinghouse  Hanford  Co.,  Richland,  WA. 
A.  H.  Lu,  F.  Schmittroth,  and  W.  W.-G.  Yeh. 
Water  Resources  Research  WRERAO,  Vol.   24, 
No.  5,  p  670-682,  May  1988.  8  fig,  1  tab,  28  ref. 

Descriptors:  'Mathematical  studies,  *Aquifer  char- 
acteristics, 'Geohydrology,  'Groundwater  move- 
ment, Finite  element  method,  Estimating  equa- 
tions, Least  squares  method,  Algorithms,  Hydrolo- 
gy, Radioactive  waste  disposal,  Pumping. 

A  two-dimensional  'inverse'  or  'parameter  estima- 
tion' code  was  developed  for  use  in  the  Basalt 
Waste  Isolation  Project  site  characterization  pro- 
gram. This  project  is  investigating  the  feasibility  of 
using  a  sequence  of  Columbia  River  basalts  be- 
neath the  Hanford  Site  in  south-central  Washing- 
ton as  a  repository  for  the  permanent  storage  of 
high-level  nuclear  wastes.  The  method  uses  a  se- 
quential least  squares  algorithm  that  incorporates  a 
finite  element  groundwater  flow  code.  Adjoint 
equations  and  flow  equations  are  formulated  to 
include  sequentially  the  output  information  for  up- 
dating a  priori  parameter  estimates.  Several  cases 
were  studied  to  demonstrate  the  methodology  de- 
veloped; included  were  an  analysis  of  pumping 
from  a  single  well  and  a  sequential  analysis  in 
which  results  obtained  by  pumping  from  one  well 
were  combined  with  an  analysis  of  pumping  from  a 
second  well.  The  approach  emphasizes  the  sequen- 
tial nature  of  the  problem  whereby  the  character- 
ization of  site  hydrology  can  be  systematically 
improved.  (Author's  abstract) 
W88-08660 


NEW  ANALYTIC  FUNCTION  FOR  MODEL- 
ING PARTIALLY  PENETRATING  WELLS, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

H.  M.  Haitjema,  and  S.  R.  Kraemer. 

Water  Resources  Research  WRERAO,  Vol.   24, 

No.  5,  p  683-690,  May   1988.  5  fig,   1  tab,  11  ref, 

append 

Descriptors:  'Mathematical  analysis,  'Mathemati- 
cal models,  'Geohydrology,  'Wells,  'Groundwat- 
er movement,  'Partially  penetrating  wells,  Flow 
pattern,  Groundwater  pollution,  Regional  analysis, 
Aquifers. 

A  new  analytic  function  were  developed  to  model 
three-dimensional  flow  near  a  partially  penetrating 
well.  The  function  represents  a  sink  distribution 
along  the  well  axis,  whereby  equipotential  condi- 
tions along  the  well  perimeter  are  approximately 
satisfied  by  adjusting  several  degrees  of  freedom  of 
the  function.  This  procedure  is  well  known  and  has 
led  to  rather  accurate  solutions  provided  a  suffi- 
cient number  of  free  parameters  were  incorporat- 
ed. The  values  for  these  parameters  are  obtained 
by  solving  a  system  of  linear  equations.  The  func- 
tion achieves  the  same  accuracy  as  past  solutions 
with  a  significant  reduction  in  the  number  of  de- 
grees of  freedom  required  and  hence  fewer  equa- 
tions to  be  solved.  This  increased  efficiency  is  of 
little  consequence  when  the  well  is  modeled  by 
itself.  However,  when  combined  with  the  solutions 
to  the  many  other  flow  features  in  a  regional 
aquifer,  the  savings  become  significant.  In  fact,  if 
each  of  the  individual  solutions  would  have  many 
degrees  of  freedom,  the  resulting  system  of  equa- 
tions may  become  unmanageable,  thus  restricting 
applications.  To  demonstrate  the  use  of  the  new 
function,  a  hypothetical  groundwater  contamina- 
tion problem  is  solved,  whereby  contaminants  are 
intercepted  by  a  partially  penetrating  well.  (Au- 
thor's abstract) 
W88-08661 


DEPENDENCE  OF  ANISOTROPY  ON  SATU- 
RATION IN  A  STRATIFIED  SAND, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

D.  B.  Stephens,  and  S.  Heermann. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  5,  p  770-778,  May  1988.  13  fig,  1  tab,  13  ref. 

U.S.  Dept.  of  Interior,  Geological  Survey,  Grant 

14-08-0001-61956. 

Descriptors:  'Anisotrophy,  'Saturation,  'Soil 
water,  'Stratification,  'Sand,  'Infiltration,  'Un- 
saturated flow,  Dye  releases,  Tensiometers,  Steady 
flow,  Permeability  coefficient,  Hydraulic  gradient, 
Stratified  flow,  Saturated  soils,  Seepage,  Discharge 
measurement. 

A  laboratory  experiment  was  performed  to  investi- 
gate the  movement  of  water  infiltration  from  a 
point  source  into  a  porous  medium  comprised  of 
alternating  layers  of  fine  and  coarse  sand  placed  in 
a  clear  plastic  tank.  The  purpose  of  the  experiment 
was  to  demonstrate  whether  the  effective  anisotro- 
py  of  stratified  materials  is  dependent  upon  satura- 
tion. The  noncolinearity  of  the  specific  discharge 
and  hydraulic  head  gradient  directions  was  used  as 
a  measure  of  anisotropy.  Dyes  were  used  to  map 
the  specific  discharge  direction  and  tensiometers 
were  used  to  characterize  the  hydraulic  gradient 
field  under  unsaturated,  steady  state  conditions. 
The  results  indicate  a  divergence  between  the  di- 
rection of  the  specific  discharge  and  gradient 
which  increases  as  the  pressure  head  decreases. 
Anisotropy  determined  from  the  experiment  ex- 
ceeds that  calculated  from  the  hydraulic  conduc- 
tivities of  the  individual  materials.  (Author's  ab- 
stract) 
W88-08670 


MICROBIAL  ECOLOGY  OF  A  SHALLOW  UN- 
CONFINED  GROUND  WATER  AQUIFER  POL- 
LUTED BY  MUNICIPAL  LANDFILL  LEACH- 
ATE, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08792 


LEACHING  OF  SILICA  AND  URANIUM  AND 
OTHER  QUANTITATIVE  ASPECTS  OF  THE 
LITHOBIONTIC  COLONIZATION  IN  A  RA- 
DIOACTIVE THERMAL  SPRING, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Exobiology. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08803 


APPLICATION  OF  THE  FINITE  ELEMENT 
GROUNDWATER  MODEL  FEWA  TO  A  RA- 
DIOACTIVE WASTE  DISPOSAL  SITE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08848 


UNACCOUNTED-FOR  WATER  -  A  GROUND- 
WATER RESOURCE  (L'EAU  NON  COMPATI- 
BILISEE  -  UNE  SOURCE  D'EAUX  SOUTER- 
RAINES), 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08924 


GROUNDWATER  IN  GRANITIC  SAND 
UNDER  A  COVERING  OF  SILTY  CLAY  AND 
ORGANIC  MATTER  -  CRISTALLINE  ROCKS 
OF  THE  HIGH  PLATEAUS  OF  MADAGASCAR 
(AQUIFERE  D'ARENES  GRANITIQUES  SOUS 
RECOUVREMENT  ARGILO-LIMONEUX  ET 
ORGANIQUE  -  HAUTS  PLATEAUX  CRISTAL- 
LOPHYLLIENS  MADAGASCAR), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrogeolo- 
gie. 

J.  Grillot,  and  M.  Raunet. 

Comptes  Rendes  de  I'Acadamie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  306,  No.  9,  p  611-614, 
March  1988.  2  fig,  5  ref. 


Descriptors:  'Groundwater,  'Organic  matter, 
'Water  table,  'Mineralization,  'Silt,  'Sand,  'Gran- 
ites, 'Madagascar,  Hydraulics,  Mineralized 
groundwater.  Rice  fields. 

Artificial  pressure  head  provoked  by  surface 
waters  in  rice  fields  separated  from  an  underlying 
granitic  sandy  aquifer  by  a  clay  and  organic  bed, 
was  used  to  characterize  the  groundwater  behavior 
according  to  its  water  table  fluctuations.  It  is 
shown  that  groundwater  is  semi-confined  with  a 
good  ability  to  store.  This  occurrence  of  water  and 
mineral  leakage  can  be  assumed  between  the  upper 
rice  zone  (rice  roots  zone),  the  organic  bed  and  the 
mineralized  groundwater.  (Author's  abstract) 
W88-08959 

2G.  Water  In  Soils 


HYDRAULIC  CONDUCTIVITY  OF  A  SANDY 
SOIL  AT  LOW  WATER  CONTENT  AFTER 
COMPACTION  BY  VARIOUS  METHODS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  R.  Nimmo,  and  K.  C.  Akstin. 
Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  303-310,  March-April  1988.  11  fig,  3  tab, 
33  ref. 

Descriptors:  'Hydraulic  conductivity,  'Compac- 
tion, 'Soil  mechanics,  'Soil  compaction,  'Soil 
water,  'Permeability  coefficient,  Hydrology, 
Model  studies,  Porosity,  Sand,  Capillarity,  Capil- 
lary conductivity,  Pore  size. 

To  investigate  the  degree  to  which  compaction  of 
a  sandy  soil  influences  its  unsaturated  hydraulic 
conductivity  K,  samples  of  Oakley  sand  (now  in 
the  Delhi  series;  mixed,  thermic,  Typic  Xeropsam- 
ments)  were  packed  to  various  densities  and  K  was 
measured  by  the  steady-state  centrifuge  method. 
The  air-dry,  machine  packing  was  followed  by 
centrifugal  compression  with  the  soil  wet  to  about 
one-third  saturation.  Variations  in  (i)  the  impact 
frequency,  (ii)  the  impact  force  during  packing, 
and  (iii)  the  amount  of  centrifugal  force  applied 
after  packing,  produced  a  range  of  porosity  from 
0.333  to  0.380.  With  volumetric  water  content 
theta  between  0.06  and  0.12,  K  values  were  be- 
tween 7  x  10  to  the  minus  1 1  power  and  2  x  10  to 
the  minus  8  power  mis.  Comparisons  of  K  at  a 
single  theta  value  for  samples  differing  in  porosity 
by  about  3%  showed  as  much  as  fivefold  variation 
for  samples  prepared  by  different  packing  proce- 
dures, while  there  generally  was  negligible  varia- 
tion (within  experimental  error  of  8%)  where  the 
porosity  difference  resulted  from  a  difference  in 
centrifugal  force.  Analysis  involving  capillary- 
theory  models  suggests  that  the  differences  in  K 
can  be  related  to  differences  in  pore-space  geome- 
try inferred  from  water  retention  curves  measured 
for  the  various  samples.  (Author's  abstract) 
W88-07984 


SPATIAL  VARIATION  OF  PARAMETERS  DE- 
SCRIBING SOIL  SURFACE  ROUGHNESS, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

G.  A.  Lehrsch,  F.  D.  Whisler,  and  M.  J.  M. 

Romkens. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  311-319,  March-April  1988.  4  fig,  6  tab,  19 

ref. 

Descriptors:  'Infiltration,  'Roughness,  'Soil  sur- 
faces, 'Soil  mechanics,  'Soil  water,  Soil  profiles, 
Hydrology,  Mathematical  studies,  Spatial  distribu- 
tion, Simulated  rainfall,  Rainfall,  Runoff  rates,  Soil 
erosion,  Plant  growth,  Soy  beans. 

Soil  surface  roughness,  the  configuration  of  the  soil 
surface,  affects  infiltration,  runoff  velocities,  ero- 
sion, and  plant  establishment  and  growth.  One 
difficult  aspect  of  studying  surface  roughness  is 
that  parameters  describing  roughness  vary  spatial- 
ly. Eight  roughness  parameters  were  identified  as 
possible  indices  of  soil  surface  roughness.  They 
were  maximum  peak  height,  maximum  depression 
depth,  peak  frequency,  the  ratio  of  peak  frequency 
to  peak  height,  microrelief  index  (the  area  per  unit 
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transect  length  between  the  measured  surface  pro- 
file and  the  least-squares  regression  line  through 
the  measured  elevations  of  the  transect),  the  ratio 
of  microrelief  index  to  peak  height,  the  ratio  of 
microrelief  index  to  peak  frequency,  and  lastly  the 
product  of  the  microrelief  index  and  peak  frequen- 
cy (the  MIF  parameter).  The  objective  of  the 
study  was  to  determine  the  spatial  variation  of  the 
eight  indices  using  a  semi-variogram  analysis.  An 
automated,  noncontract  profiler  was  used  to  obtain 
surface  profiles  along  transects  5  cm  apart  of  1-m 
by  1-m  plots  after  a  cultivation  and  a  simulated 
rainfall  application  at  each  of  three  different  stages 
of  soybean  (Glycine  max  (L.))  development.  For 
each  cultivation,  surface  profiles  were  obtained  on 
bare  plots  before  rainfall  and  on  adjacent  vegetated 
plots  after  rainfall.  None  of  the  eight  indices  com- 
monly showed  spatial  dependence.  When  a  rough- 
ness parameter  was  spatially  dependent,  however, 
its  semi-variogram  usually  was  spherical,  linear 
with  a  nugget  constant,  or  exhibited  a  hole  effect. 
Across  all  plots  on  which  they  were  found  to  be 
spatially  dependent,  the  indices  exhibited  zones  of 
influence  averaging  from  15  to  20  cm.  (Author's 
abstract) 
W88-07985 


INFILTRATION,  MACROPOROSITY,  AND 
MESOPOROSITY  DISTRIBUTIONS  ON  TWO 
FORESTED  WATERSHEDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  V.  Wilson,  and  R.  J.  Luxmoore. 
Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  329-335,  March-April  1988.  5  fig,  3  tab,  30 
ref. 

Descriptors:  'Forest  watersheds,  'Porosity,  'Infil- 
tration rate,  'Infiltration,  'Soil  water,  'Soil  me- 
chanics, 'Macroporosity,  Stochastic  process,  Sta- 
tistical methods,  Mathematical  studies,  Hydrology, 
Model  studies,  Rainfall,  Spatial  distribution,  Storm 
seepage. 

Macro-  and  mesopore  processes  substantially  con- 
trol the  subsurface  flow  in  forested  watersheds. 
Limited  field  scale  information  is  available  on  spa- 
tial variability  of  macropore  infiltration  and  associ- 
ated porosity  of  the  hydrologically  active  macro- 
and  mesopores.  The  double-ring  and  tension  infil- 
trometer  methods  were  employed  at  37  and  39 
locations,  respectively,  on  two  contrasting  forested 
watersheds.  The  spatial  variability  of  infiltration 
under  ponded-flow  (macropore-flow)  and  using  2-, 
5-,  and  14-cm  water  tension  (mesopore-flow)  con- 
ditions was  determined.  The  frequency  distribu- 
tions were  tested  for  lognormality  with  the  Sha- 
piro-Wilk  omega-statistic  and  with  isopleth  proba- 
bility analysis,  and  spatial  dependence  of  these  data 
was  tested  with  semivariogram  analysis.  The  infil- 
tration rates  were  found  to  be  lognormally  distrib- 
uted, with  the  mesopore  infiltration  rates  as  vari- 
able (coefficients  of  variation  of  102-184%)  as  the 
macropore  infiltration  rates  (coefficient  of  varia- 
tion of  107%).  Macropore  flow  constituted  85%  of 
the  ponded  flux;  however,  the  mesopore  fluxes 
were  large  and  were  considered  sufficient  to  infil- 
trate rainfall  without  macropores  filling  and  con- 
tributing to  the  flow.  The  large  measured  infiltra- 
tion rates  were  associated  with  exceedingly  small 
macroporosities  of  0.0003  cu  m/cu  m  for  Walker 
Branch  Watershed  and  0.0002  cu  m/cu  m  for 
Melton  Branch  Watershed,  respectively.  The  re- 
duction in  infiltration  rate  with  increased  tension 
was  described  as  a  exponential  function  of  the 
diameter  of  the  largest  effective  pore.  Semivario- 
grams  revealed  no  spatial  dependence  for  separa- 
tion distances  >  4  m  at  Walker  Branch  Watershed 
and  weak  spatial  dependence  for  separation  dis- 
tances <  1 5  m  at  Melton  Branch  Watershed.  Infil- 
tration into  these  forested  watersheds  can  be  con- 
sidered a  stochastic  process  for  hydrologic  model- 
ing. (Author's  abstract) 
W88-07986 


ALGORITHM   FOR  THE  CALCULATION  OF 
DRAIN  SPACINGS  FOR  LAYERED  SOILS, 

Polish  Academy  of  Sciences,  Lublin.  Inst.  Agrofi- 

zyki. 

R.  T.  Walczak,  R.  R.  Van  der  Ploeg,  and  D. 

Kirkham. 


Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  336-340,  March-April  1988.  2  fig,  2  tab,  9 
ref. 

Descriptors:  'Algorithms,  'Tile  drains,  'Model 
studies,  'Mathematical  studies,  'Soil  water,  Design 
criteria,  Design  standards,  Hydrology,  Hydraulic 
conductivity,  Permeability  coefficient,  Drainage, 
Computers. 

An  algorithm  is  presented  for  calculating  tile  drain 
spacing  for  layered  soils.  The  algorithm  also  works 
for  homogeneous  soils,  as  a  special  case  of  layered 
soils.  The  algorithm  applies  to  potential  flow 
theory  developed  for  steady-state  conditions  in 
horizontal  soils.  A  small  programmable  desk-top 
computer  suffices  for  necessary  computations.  The 
algorithm  can  provide  results  to  four  or  more 
significant  figures  for  a  wide  range  of  design  pa- 
rameters. An  example  table  of  spacing  values  is 
given  for  hydraulic  conductivity  ratios  of  the 
upper  to  the  lower  soil  layer  of  50,  10,  5,  2,  1,  1/2, 
1/5,  1/10,  and  1/50.  The  results  agree  with  earlier 
nomograph  results  but  are  more  precise.  The  earli- 
er nomographs  can  provide  starting  values  for  the 
algorithm,  but  such  starting  values  are  not  neces- 
sary. (Author's  abstract) 
W88-07987 


MOVEMENT  OF  AMMONIUM  NITRATE 
INTO  UNSATURATED  SOIL  DURING  UN- 
STEADY ABSORPTION, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

B.  E.  Clothier,  T.  J.  Sauer,  and  S.  R.  Green. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  340-345,  March- April  1988.  3  fig,  13  ref. 

Descriptors:  'Ammonium  compounds,  'Ammoni- 
um, 'Nitrates,  'Unsaturated  soils,  'Absorption, 
'Adsorption,  'Solute  transport,  'Path  of  pollut- 
ants, 'Model  studies,  'Soil  water,  Mathematical 
studies,  Prediction,  Hydrology,  Ions,  Wetting,  Soil 
types,  Loam,  Sand,  Bromides. 

An  approximate  theory  for  multi-dimensional 
transport  of  inert  tracer  and  reactive  chemical 
during  transient  wetting  of  soil  is  presented.  One- 
dimensional,  unsteady  absorption  experiments  with 
a  free-water  solution  of  potassium  bromide  and 
ammonium  nitrate  were  carried  out  in  two  con- 
trasting soils.  The  silt  loam  had  an  ammonium 
solution-sorbed  distribution  coefficient  of  5  L/kg, 
while  the  fine  sand  had  a  distribution  coefficient  of 
2.6  L/kg.  These  adsorption  data  were  derived 
from  steady-state,  miscible  displacement  experi- 
ments. The  dispersion  profiles  of  bromide,  nitrate, 
and  ammonium  were  reasonably  described  by  the 
theory  in  its  one-dimensional  form.  Time-depend- 
ency observed  in  ammonium  adsorption,  yet  ig- 
nored by  the  theory,  is  considered  to  have  led  to 
an  underprediction  of  dispersion.  (See  also  W88- 
07989)  (Author's  abstract) 
W88-07988 


NITROGEN  TRANSPORT  DURING  DRIP  FER- 
TIGATION  WITH  UREA, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

B.  E.  Clothier,  and  T.  J.  Sauer. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  345-349,  March-April  1988.  6  fig,  1  tab,  9 

ref. 

Descriptors:  'Nitrogen,  'Urea,  'Irrigation  water, 
'Path  of  pollutants,  'Drip  irrigation,  'Fertilization, 
'Solute  transport,  'Model  studies,  'Soil  water, 
Hydrology,  Mathematical  studies,  Prediction,  Hy- 
drogen ion  concentration,  Nitrates,  Ammonium, 
Nitrogen  compounds,  Loam. 

Urea  added  to  drip  irrigation  water  will  be  rapidly 
hydrolyzed  in  the  soil  to  ammonium  and  then 
oxidized  to  nitrate.  An  approximate  theory  is  pre- 
sented for  the  unsteady,  three-dimensional  trans- 
port of  water  and  N  through  unsaturated  soil 
around  a  dripper  discharging  a  urea  solution.  The 
results  were  compared  with  measurements  from 
laboratory  experiments  with   repacked  silt   loam. 


Water  and  solute  movement  in  the  course  of  the 
irrigation  cycle  and  during  the  subsequent  redistri- 
bution are  considered.  The  theory  successfully  lo- 
cated the  penetration  of  both  the  inert  nitrate  and 
reactive  ammonium  derived  from  the  applied  urea. 
It  was  possible  to  predict  the  direction,  and  ap- 
proximate the  magnitude  of  pH  changes  proximal 
to  the  emitter.  (See  also  W88-07988)  (Author's 
abstract) 
W88-07989 


NONCONTACT  LASER  SYSTEM  FOR  MEAS- 
URING SOIL  SURFACE  TOPOGRAPHY, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-07990 


SEEPAGE    IN    A    SATURATED-STRATIFIED 
AQUIFER  WITH  RECHARGE, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-07991 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SOIL  WATER  IN  THE  TILLED  LAYER 
UNDER  A  CORN  CROP, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

I.  J.  van  Wesenbeeck,  and  R.  G.  Kachanoski. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  363-368,  March-April  1988.  3  fig,  5  tab,  19 

ref. 

Descriptors:  'Cultivated  lands,  'Topsoil,  'Soil 
water,  Plant  growth,  Crop  yield,  Spatial  distribu- 
tion, Temporal  distribution,  Hydrology,  Recharge, 
Rainfall,  Corn,  Clay  loam,  Ontario,  Canada,  Densi- 
ty, Drying,  Interception. 

Measurements  of  the  spatial  distribution  of  the 
surface  layer  (0-0.2  m)  soil-water  content  under  a 
corn  crop,  (Zea  mays  L.)  throughout  the  growing 
season  were  obtained  on  a  Typic  Hapludalf 
(London  silty  clay  loam)  soil  near  Guelph,  Ontar- 
io, Canada.  One  hundred  surface  soil  water  content 
measurements  were  taken  nondestructively  every  1 
to  2  d  in  a  20-m  long  transect  using  permanently 
placed  time  domain  reflectometry  (TDR)  transmis- 
sion line  probes.  The  sampling  interval  was  set  so 
that  between  every  two  rows  of  corn  in  the  tran- 
sect, a  TDR  probe  was  situated  in  each  row, 
directly  between  the  rows  (interrow)  and  halfway 
between  each  row  and  interrow  position.  System- 
atic spatial  differences  in  surface  soil  water  content 
were  observed  throughout  the  growing  season 
with  the  interrow  position  almost  always  greater 
than  the  row  position.  Significantly  lower  bulk 
density  in  the  row  compared  to  the  interrow  ac- 
counted for  differences  early  in  the  growing 
season.  Significantly  higher  drying  rates  in  the  row 
caused  greater  differences  at  later  crop  growth 
stages.  Soil  water  recharge  from  rainfall  was  also 
greater  in  the  row  compared  to  interrow,  which 
was  attributed  to  interception  and  subsequent  stem- 
flow.  The  preferential  drying  and  recharge  in  the 
row  area  caused  the  spatial  variability  to  be  time 
dependent  and  the  temporal  variability  to  be  space 
dependent.  (Author's  abstract) 
W88-07992 


EFFECT  OF  LOW  ELECTROLYTE  CONCEN- 
TRATION ON  HYDRAULIC  CONDUCTIVITY 
OF  SODIUM/CALCIUM-MONTMORILLON- 
ITE-SAND  SYSTEM, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

R.  Keren,  and  M.  J.  Singer. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  368-373,  March-April  1988.  8  fig,  11  ref. 

Descriptors:  'Sodium,  'Calcium,  'Montmorillon- 
ite,  'Sand,  'Electrolytes,  'Percolation,  'Hydraulic 
conductivity,  'Soil  water,  'Soil  mechanics,  Hy- 
drology, Soil  properties,  Clay,  Performance  eval- 
uation, Adsorption,  Flocculation. 
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Group  2G — Water  In  Soils 

The  effect  of  electrolyte  concentration  in  the  per- 
colating solution  on  hydraulic  conductivity  (HC) 
of  Na/Ca-montmorillonite-sand  mixtures  at  ex- 
changeable sodium  percentage  (ESP)  5,  10,  and  20 
was  studied.  The  HC  was  decreased  following  a 
decrease  in  electrolyte  concentration.  The  HC  of 
the  system  at  sodium  adsorption  ratio  10  dropped 
to  a  very  low  value  and  no  clay  was  observed  in 
the  leachate,  when  the  10  mol/cu  m  solution  was 
replaced  with  solution  of  lower  concentration 
prior  to  introducing  distilled  water.  On  the  con- 
trary, when  the  10  mol/cu  m  solution  was  replaced 
by  distilled  water  the  HC  dropped  sharply  fol- 
lowed by  a  sharp  increase  and  clay  leaving  the 
column.  The  time  it  took  to  obtain  the  constant 
HC  depends  upon  ESP.  The  higher  the  ESP  the 
longer  the  time.  The  degree  of  swelling  of  clay 
before  replacing  the  solution  with  electrolyte  con- 
centration below  the  flocculation  value  (FV)  de- 
termines whether  clay  will  leave  the  system.  A 
subsequent  introduction  of  a  solution  with  electro- 
lyte concentration  below  FV,  causes  a  further  de- 
crease in  pore  radii  and  part  of  the  dispersed 
tactoids  at  sodium  adsorption  ration  (SAR)  10  and 
20  are  trapped  in  the  narrow  pores.  Thus,  because 
of  the  sieving  effect,  the  HC  further  decreased  but 
no  clay  appeared  in  the  leachate.  At  SAR  5,  an 
increase  in  HC  was  obtained  when  1  mol/cu  m 
solution  was  replaced  with  distilled  water.  This 
increase  was  due  to  clay  dispersion  and  movement 
out  of  the  system  because  swelling  is  limited  at 
SAR  5.  (Author's  abstract) 
W88-07993 


EFFECTS  OF  SOIL  AND  NITROGEN  ON 
WATER  USE  EFFICIENCY  OF  TALL  FESCUE 
AND  SWITCHGRASS  UNDER  HUMID  CONDI- 
TIONS, 

Agricultural   Research   Service,   University   Park, 

PA.  Regional  Pasture  Research  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W88-07995 


CHARACTERIZING  MACROPORES  THAT 
AFFECT  INFILTRATION  INTO  NONTILLED 
SOIL, 

Agricultural   Research   Service,   Coshocton,   OH. 

North  Appalachian  Experimental  Watershed. 

W.  M.  Edwards,  L.  D.  Norton,  and  C.  E. 

Redmond. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  483-487,  March-April  1988.  4  fig,  4  tab,  19 

ref. 

Descriptors:  *Macropores,  'Infiltration,  'Infiltra- 
tion rate,  'Watersheds,  'Soil  mechanics,  'Soil 
water,  Hydrology,  Spatial  distribution,  Rainfall, 
Runoff,  Porosity,  Ohio,  Corn,  Loam,  Cultivation. 

A  0.5-ha  watershed  of  Rayne  silt  loam  on  9%  slope 
at  Coshocton,  Ohio  was  fanned  for  20  yr  in  contin- 
uous no-till  corn  (Zea  mays  L.).  With  average 
rainfall  >  1  m/yr,  runoff  from  this  mulch-covered 
surface  averaged  <  2  mm/yr.  Previous  dye  studies 
show  that  even  at  low  rainfall  rates,  water  moves 
rapidly  through  vertically  continuous  macropores 
(mainly  earthworm  burrows)  in  this  field  that 
hasn't  been  tilled  since  I960.  To  characterize  the 
distribution  of  these  pores,  we  photographed 
cleaned,  horizontal  30.5-  by  30.5-sq  cm  surfaces  at 
depths  of  2.5,  7.5,  15,  and  30  cm.  The  images  were 
scanned  with  an  image  analyzer  to  count  and  de- 
termine the  size  of  open  pores.  With  eight  replica- 
tions at  each  depth,  total  number  of  pores  >  0.4 
mm  in  diameter  per  sq  m  of  surface  area  ranged 
from  3369  to  21,151  in  the  2.5-cm  depth  and  from 
5673  to  28,966  at  the  30-cm  depth.  The  overall 
average  was  14,576  pores  per  sq  m,  160  of  which 
were  >  5  mm  in  diameter.  Mean  pore  diameter 
ranged  from  1  to  2  mm  at  all  depths  and  the 
number  of  pores  was  inversely  proportional  to 
pore  diameter.  There  were  more  pores  at  the  lower 
depth  than  near  the  surface.  Pores  >  0.4  mm  in 
diameter  accounted  for  approximately  1.4%  of  the 
total  area.  (Author"s  abstract) 
W88-07996 


ROOT  GROWTH  IN  A  CLAYPAN  WITH  A  PE- 
RENNIAL-ANNUAL ROTATION, 

Kansas  Agricultural  Experiment  Station,  Manhat- 


tan. Evapotranspiration  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W88-07997 


OPTIMAL  DESIGN  OF  FIELD  EXPERIMENTS 
FOR  DETERMINATION  OF  PRODUCTION 
FUNCTIONS, 

Stichting  voor  Bodemkartering,  Wageningen 
(Netherlands).  Dept.  of  Soil  Physics  and  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  3F. 
W88-07998 


RELATIONS  AMONG  SULFATE,  ALUMINUM, 
IRON,  DISSOLVED  ORGANIC  CARBON,  AND 
PH  IN  UPLAND  FOREST  SOILS  OF  NORTH- 
WESTERN MASSACHUSETTS, 

Williams  Coll.,  Williamstown,  MA.  Center  for  En- 
vironmental Studies. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-07999 


ORGANIC  MATTER  SOLUBILITY  AND  SOIL 
REACTION  IN  AN  AMMONIUM  AND  PHOS- 
PHOROUS APPLICATION  ZONE, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

R.  G.  Myers,  and  S.  J.  Thien. 
Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  516-522,  March-April  1988.  3  fig,  5  tab,  15 
ref. 

Descriptors:  'Organic  matter,  'Solubility,  'Soil  re- 
action, 'Fertilizers,  'Soil  water,  'Water  chemistry, 
Soil  columns,  Hydrology,  Ammonium,  Phospho- 
rus, Hydrogen  ion  concentration,  Loam,  Leaching. 

We  studied  the  effect  of  N  and  P  fertilizers  on  soil 
organic-matter  solubility  and  pH  in  a  Kennebec  silt 
loam.  Soil  columns,  7  cm  in  diameter,  were  treated 
with  20  combinations  of  ammonium  hydroxides 
nitrogen  (NH40H-N)  and  either  monoammonium 
phosphate  (MAP)  or  triammonium  pyrophosphate 
(TPP),  then  incubated  from  0.5  to  16  d.  As 
NH40H-N  rates  increased  from  0  to  600  to  1200  to 
2400  mg/kg,  dissolved  organic  matter  (DOM)  in 
leachate  from  the  application  zone  (2.5  cm  above 
and  below  the  application  point)  increased  from  62 
to  199  to  389  to  564  mg/kg,  respectively,  averaged 
over  all  incubation  periods  and  P  treatments.  As 
MAP  rates  increased  from  0  to  300  to  600  mg  P/ 
kg,  DOM  in  leachate  increased  from  167  to  308  to 
344  mg/kg,  respectively,  averaged  over  all  periods 
and  N  treatments.  Corresponding  rates  of  TPP 
resulted  in  167,  289,  and  410  mg/kg  of  DOM. 
When  NH40H-N  and  either  P  source  were  ap- 
plied in  combination,  interactions  between  the  fer- 
tilizers usually  synergistically  increased  organic- 
matter  solubility,  often  by  a  factor  of  1.5  to  2.0. 
Leachates  were  colored  shades  of  amber,  brown, 
or  black  depending  upon  the  amount  and  nature  of 
the  DOM.  As  NH40H-N  rates  increased  from  0  to 
600  to  1200  to  2400  mg/kg,  pH  of  leachate  from 
the  application  zone  increased  from  6.2  to  8.1  to 
9.0  to  9.4,  respectively,  when  averaged  over  all 
incubation  periods  and  P  treatments.  Both  P 
sources  decreased  pH.  Increased  in  DOM  were 
highly  correlated  to  increases  in  pH.  The  R2 
values  for  the  regression  of  DOM  on  pH  ranged 
from  0.83  to  0.99.  (Author's  abstract) 
W88-08000 


SOIL  MODULUS  OF  RUPTURE  AS  AFFECT- 
ED BY  WETTING  UNDER  VACUUM, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

For   primary   bibliographic   entry   see   Field   8D. 

W88-08001 


VARIABILITY  OF  SOIL  WATER  PROPERTIES 
AND  CROP  YIELD  IN  A  SLOPED  WATER- 
SHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  W.  Naney,  R.  D.  Williams,  and  L.  R.  Ahuja. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,   p   281-288,   April    1988.    3   fig,   5   tab.    17   ref. 


Descriptors:  'Crop  yield,  'Slopes,  'Watersheds, 
'Soil-water-plant  relationships,  'Soil  water,  Soil 
mechanics,  Hydraulic  conductivity,  Spatial  distri- 
bution. Watersheds,  Hydrology,  Prediction,  Model 
studies,  Climate,  Rainfall.  Soil  texture.  Soil  mois- 
ture retention,  Regression  analysis,  Soil  erosion, 
Soil  properties,  Available  water,  Water  yield,  Silt, 
Infiltration  capacity. 

Spatial  distribution  of  soil  and  water  properties  and 
the  correlations  between  them  and  crop  yield  were 
determined  for  a  natural  rainfall  environment.  Hy- 
draulic conductivity,  soil  texture,  water  retention, 
and  soil-water  flux  were  variables  used  to  investi- 
gate their  relationship  to  crop  yield  using  multiple 
regression  techniques.  Variations  in  crop  yields  on 
a  watershed  with  a  3  to  4  percent  slope  and  moder- 
ately erosive  soils  were  related  to  soil-water  char- 
acteristics and  soil  properties  along  slope  and  with 
depth.  Climate  conditions  to  sustain  crop  growth 
and  yield  ranged  from  inadequate  soil  water  in 
1983  to  adequate  soil  water  in  1984.  Crop  yield 
was  predicted  with  models  using  both  available 
and  measured  soil-water  content.  Available  water 
content  provided  a  better  model  for  the  prediction 
of  water  yield  and  does  not  require  field  measure- 
ments of  actual  soil-water  content.  Soil  water  hold- 
ing capacity  was  more  significant  for  predicting 
crop  yield  in  soils  with  moderate  to  high  silt  con- 
tent than  infiltrability  of  water  into  the  soil.  (Au- 
thor's abstract) 
W88-08034 


INFILTRATION  AND  WATER  QUALITY  ON 
RANGE  SITES  AT  FORT  STANTON,  NEW 
MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Animal  and  Range  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08038 


TWO-STAGE  WEIR  CONTROL  OF  SUBSUR- 
FACE DRAINAGE  FOR  WATER  TABLE  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08064 


DISTRIBUTION  COEFFICIENTS  OF  CD,  CO, 
NI,  AND  ZN  IN  SOILS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08134 


ESTIMATING  THE  HYDRAULIC  PROPER- 
TIES OF  SOIL:  PART  3.  PARAMETERS  OF 
THE  PHILIP  INFILTRATION  EQUATION, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.I.  El-Kadi. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  1,  p  16-23,  March  1986.  8  fig,  5  tab,  22  ref. 

Descriptors:  'Soil  water,  'Sorption,  'Free  water, 
'Infiltration,  'Permeability  coefficient,  'Moisture, 
•Mathematical  equations,  Philip  infiltration  equa- 
tion. 

Using  a  large  number  of  experimental  data,  the 
parameters  of  the  Philip  infiltration  equation  were 
estimated.  The  values  of  these  parameters  are  ob- 
tained using  the  Philip  approach,  which  employs 
the  hydraulic  properties  of  soil.  In  the  absence  of 
extensive  measurements,  the  tabulated  results  can 
be  used  in  modeling  infiltration.  The  paper  intro- 
duces approximate  sorptivity  expressions  that  use  a 
limited  number  of  parameters.  Sorptivity  may  be 
estimated  reasonably  well  from  a  knowledge  of 
moisture  deficit,  a  representative  capillary  pres- 
sure, and  saturated  hydraulic  conductivity.  The 
accuracy  of  prediction  is  highest  for  coarser  mate- 
rials. For  coarse  materials  (sands),  second-power 
sorptivity  can  be  approximated  as  a  linear  function 
of  initial  effective  saturation.  The  proposed  expres- 
sions for  sorptivity  can  be  used  as  a  substitute  for 
the  lengthy  Philip  procedure.  (Author's  abstract) 
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W88-08175 


KINEMATIC  WAVE  APPROXIMATION  TO 
THE  INITIATION  OF  SUBSURFACE  STORM 
FLOW  IN  A  SLOPING  FOREST  SOIL, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

P.F.  Germann,  R.S.  Pierce,  and  K.  Beven. 
Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  2,  p  70-76,  June  1986.  3  fig,  3  tab,   16  ref. 

Descriptors:  'Storm  seepage,  'Groundwater 
movement,  'Infiltration,  'Mathematical  models, 
•Hydrologic  models,  'Forest  soils,  'Flow  charac- 
teristics, 'Subsurface  drainage,  'Kinematic  wave 
theory. 

Subsurface  storm  flow  can  be  explained  by  quick 
response  of  groundwater  flow  to  infiltration.  The 
corresponding  fast  infiltration  from  the  soil  surface 
to  the  saturated  soil  layer  was  approached  by 
macropore  flow  concepts  that  are  based  on  kine- 
matic flow  theory.  The  distribution  of  the  flow 
parameters  (i.e.,  macropore  conductance,  b,  and 
sorbance,  r),  that  are  used  to  represent  the  macro- 
pore flow  processes  within  a  given  soil,  were  de- 
rived upon  the  separation  of  drainage  hydro- 
graphs.  The  approach  is  valid  over  time  intervals 
lasting  about  twice  the  duration  of  water  input  to 
the  surface.  The  drainage  hydrographs  were  ob- 
tained by  sprinkling  on  an  undisturbed  block  of 
forest  soil.  The  block  was  underlain  by  imperme- 
able glacial  till.  The  macropore  flow  distribution 
function  model  creditably  reproduced  the  hydro- 
graph  time  to  peak  for  a  number  of  experiments. 
The  importance  of  saturated  layers  on  the  genera- 
tion of  subsurface  storm  flow  is  demonstrated. 
(Author's  abstract) 
W88-08180 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  1.  MACROSCOPIC  BALANCE  LAWS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08188 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  2.  GENERALIZED  DARCY'S  AND 
FICK'S  LAWS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08189 


HYDROLOGICAL  ANALYSIS  OF  BASIN  BE- 
HAVIOR FROM  SOIL  MOISTURE  DATA, 

Linkoeping   Univ.   (Sweden).   Depi.  of  Water  in 

Environment  and  Society. 

L.  Anderson. 

Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  1,  p  1- 

18,  1988.  13  fig,  1  tab,  18  ref,  2  append. 

Descriptors:  'Hydrology,  'Soil  Water,  'Water- 
sheds, Basins,  Moisture  content,  Moisture  deficien- 
cy, Interception,  Spatial  variation,  Percolation, 
Evapotranspiration,  Forest,  Grassland,  Root  distri- 
bution, Rain  runoff,  Seasonal  variation,  Model 
studies,  Mathematical  model,  Sweden. 

Soil  moisture  dynamics  in  the  Velen  drainage  basin 
(Sweden)  were  analyzed  in  order  to  assess  the 
degree  of  and  the  reasons  for  spatial  variation  in 
basin  behavior.  The  main  tool  was  a  modified 
version  of  the  soil  moisture  accounting  routine  in 
the  conceptual  runoff  model  HBV,  optimized 
against  neutron  probe  field  data.  Simulated  soil 
moisture  dynamics,  interception  and  percolation 
rates  agreed  with  measurements  and  other  calcula- 
tions. Integration  of  simulated  evapotranspiration 
from  sites  with  different  characteristics  agreed  well 
with  water  balance  computations  for  the  area.  It 
was  shown  that  unsaturated  flow  through  macro- 
pores  probably  occurred  after  heavy  rainstorms. 
During  spring,  evapotranspiration  was  limited  to 
values  below  the  potential  (Penmans  equation) 
even  at  times  when  no  soil  moisture  deficit  existed. 


Soil  moisture  differences  between  forest  and  grass- 
land (including  a  deforested  site)  were,  during 
summer,  mainly  attributed  to  differences  in  the 
root  distribution  with  depth.  The  effect  of  inter- 
ception on  the  total  evapotranspiration  rates  was 
only  significant  during  periods  when  transpiration 
demands  were  low.  Soil  moisture  differences  be- 
tween forest  sites  were  mainly  attributed  to  topog- 
raphy but  variations  in  soil  characteristics  and  root 
distribution  had  to  be  considered,  especially  during 
dry  periods.  (Author's  abstract) 
W88-08291 


EXPLICIT  INFILTRATION  EQUATIONS 
BASED  ON  THE  GREEN-AMPT  MODEL, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

K.  P.  Thooyamani,  and  D.  I.  Norum. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  No.  5,  p  710-713,  October  1987.  2  fig,  1 
tab,  8  ref. 

Descriptors:  'Hydrology,  'Irrigation  'Model  stud- 
ies, 'Soil  mechanics,  'Infiltration,  'Green-Ampt 
equations,  'Hydrologic  models,  Soil  properties, 
Soil  texture. 

The  Green-Ampt  infiltration  equations  are  based 
on  physical  parameters  of  the  soil  that  can  be 
either  measured  or  calculated  reasonably  easily. 
However,  neither  the  infiltration  rate  equation  nor 
the  cumulative  depth  of  infiltration  equation  is  in  a 
form  that  can  be  used  easily  in  hydrologic  model- 
ing, as  both  equations  are  in  an  implicit  form  when 
time  is  the  independent  variable.  Therefore  itera- 
tive procedures  must  be  used  to  find  either  the 
infiltration  rate  or  cumulative  depth  at  a  specific 
time.  Explicit  infiltration  equations  have  been  de- 
veloped, based  on  the  Green-Ampt  infiltration 
model.  These  equations  describe  the  infiltration 
rate  and  the  cumulative  depth  of  infiltration  with  a 
maximum  deviation  from  the  Green-Ampt  equa- 
tions of  2.5%  for  any  time.  The  derived  equations 
have  been  put  in  dimensionless  form  by  choosing 
appropriate  length  and  time  scales.  Approximate 
values  for  the  length  and  time  scales  for  1 1  differ- 
ent soil  textures,  ranging  from  sand  to  clay,  are 
given.  (Author's  abstract) 
W88-08306 


TRANSIENT  SEEPAGE  MODEL  FOR  SATU- 
RATED-UNSATURATED  SOIL  SYSTEMS:  A 
GEOTECHNICAL  ENGINEERING         AP- 

PROACH, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-08307 


VADOSE  ZONE  CHARACTERIZATION  OF 
LOW-PERMEABILITY  SEDIMENTS  USING 
FIELD  PERMEAMETERS, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08310 


MEASUREMENT  OF  CARBON  DIOXIDE  IN 
SOIL  GASES  FOR  INDICATION  OF  SUBSUR- 
FACE HYDROCARBON  CONTAMINATION, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV.  Advanced  Monitoring 

Systems  Dept. 

H.  B.  Kerfoot,  C.  L.  Mayer,  P.  B.  Durgin,  and  J.  J. 

D'Lugosz. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  2,  p  67-71,  Spring  1988.  1  fig,  2  tab,  23 

ref. 

Descriptors:  'Groundwater  pollution,  'Soil  con- 
tamination, 'Carbon  dioxide,  'Organic  matter, 
'Hydrocarbons,  'Path  of  pollutants,  Chemical 
properties,  Soil  gases,  Correlation  analysis. 

A  preliminary  field  evaluation  of  a  new  application 
of  soil-gas  measurement  for  delineation  of  subsur- 
face organic  contamination  is  described.  The 
method  measures  carbon  dioxide  concentrations  in 
soil   gases   and   is  based   on   the   hypothesis   that 


Water  In  Soils — Group  2G 

carbon  dioxide  concentrations  from  subsurface  oxi- 
dation of  organic  compounds  will  be  proportional 
to  the  extent  of  organic  contamination.  A  correla- 
tion coefficient  (r)  of  0.81  (n  =  6)  was  observed 
between  ground  water  dissolved  organic  carbon 
ground  water  concentrations  and  carbon  dioxide 
concentrations  in  the  overlying  soil  gases  at  one 
site.  Soil-gas  carbon  dioxide  concentrations  meas- 
ured ranged  from  0.09%  to  0.45%.  (Author's  ab- 
stract) 
W88-08311 


REPRESENTATIVENESS  OF  PORE  WATER 
SAMPLES  COLLECTED  FROM  THE  UNSATU- 
RATED ZONE  USING  PRESSURE-VACUUM 
LYSIMETERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08314 


THREE-DIMENSIONAL  ANALYTICAL 

MODEL  TO  AID  IN  SELECTING  MONITOR- 
ING LOCATIONS  IN  THE  VADOSE  ZONE, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-08317 


SOLUTE  TRANSPORT  SIMULATION  OF  AQ- 
UIFER RESTORATION  AFTER  IN  SITU  URA- 
NIUM MINING, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08318 


APPLICATION  OF  A  SIMPLE  SOIL-WATER 
HYSTERESIS  MODEL, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
W.  L.  Hogarth,  J.  Hopmans,  J.  Y.  Parlange,  and  R. 
Haverkamp. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 
p  21-29,  March  15  1988.  5  fig,  8  ref. 

Descriptors:  'Soil  water,  'Model  studies,  'Hyster- 
esis, Mathematical  models,  Scanning  curves. 

A  simple  hysteresis  model  was  reformulated  on  the 
basis  of  the  Brooks  and  Corey  equation  for  the 
relationship  between  soil-water  content  and  matric 
potential.  In  principle,  the  method  requires  the 
knowledge  of  a  drying  curve  (boundary  or  pri- 
mary) to  predict  the  wetting  boundary  and  all 
scanning  curves.  Experimental  observations  used 
recently  to  assess  a  variety  of  soil-water  hysteresis 
models  show  that  the  hysteresis  model  is  simple, 
accurate  and  general.  (Author's  abstract) 
W88-08325 


INTERRELATION  OF  HYDRAULIC  AND 
ELECTRICAL  CONDUCTIVITIES,  STREAM- 
ING POTENTIAL,  AND  SALT  FILTRATION 
DURING  THE  FLOW  OF  CHLORIDE  BRINES 
THROUGH  A  SMECTITE  LAYER  AT  ELEVAT- 
ED PRESSURES, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08326 


TRANSPORT  OF  WATER  IN  FROZEN  SOIL: 
VI.  EFFECTS  OF  TEMPERATURE, 

Cold    Regions    Research   and    Engineering   Lab., 

Hanover,  NH. 

Y.  Nakano,  and  A.  R.  Tice. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.   1,  p  44-50,  March  1987.  7  fig,  1  tab,  9  ref, 

append. 

Descriptors:  'Soil  water,  'Water  transport, 
•Frozen  ground,  Diffusivity,  Soil  temperature, 
Mathematical  analysis,  Temperature  effects. 

Effects  of  temperature  on  the  transport  of  water  in 
frozen  soil  were  studied  under  isothermal  condi- 
tions. The  diffusivity  of  water  was  determined  as  a 
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function  of  the  total  water  content  at  several  differ- 
ent negative  temperatures  under  the  assumption 
that  the  flux  of  water  is  proportional  to  the  gradi- 
ent of  total  water  content.  A  common  feature 
found  was  that  the  diffusivity  function  has  two 
peaks.  One  of  them  is  near  a  point  where  total 
water  content  is  1.0%  and  another  is  near  a  point 
where  total  water  content  is  equal  to  the  equilibri- 
um unfrozen  water  content.  The  validity  of  the 
assumption  on  the  flux  of  water  was  examined  and 
the  method  of  analysis  used  to  determine  the  diffu- 
sivity was  discussed  with  particular  emphasis  on 
the  appearance  of  a  discontinuity  in  experimental 
profiles  of  total  water  content.  (Author's  abstract) 
W88-08339 


STEADY  TWO-  AND  THREE-DIMENSIONAL 
FLOW  FROM  SATURATED  TO  UNSATURAT- 
ED SOIL, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

A.  W.  Warrick,  and  R.  Zhang. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  2,  p  64-68,  June   1987.   8  fig,   2  tab,   16  ref, 

append. 

Descriptors:  'Groundwater  movement,  *Soil  satu- 
ration, "Soil  water,  "Flow,  'Hydraulic  conductivi- 
ty, Mathematical  analysis,  Pits,  Trenches,  Irriga- 
tion furrows. 

Geometries  are  relevant  with  respect  to  pits, 
trenches  and  irrigation  furrows.  Simplified  analyti- 
cal approximations  are  made  by  matching  solutions 
for  lines,  cylinders,  points  and  spheres  in  saturated 
soils  to  solutions  for  buried  lines  and  points  in 
unsaturated  soils.  The  two-dimensional  case  corre- 
sponds to  flow  resulting  from  a  positive  hydraulic 
pressure  beneath  a  trench  or  canal.  Such  a  solution 
is  relevant,  for  example,  for  testing  suitability  of 
septic  tanks  involving  flow  from  trenches  or  for 
furrow  irrigation.  (Author's  abstract) 
W88-08341 


MISCIBLE  FLOW  THROUGH  POROUS 
MEDIA  WITH  DISPERSION  AND  ADSORP- 
TION, 

Universidad  Nacional  de  La  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08348 


ORTHOGONAL  COLLOCATION  AND  ALTER- 
NATING-DIRECTION PROCEDURES  FOR  UN- 
SATURATED FLOW  PROBLEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

M.  A.  Celia,  L.  R.  Ahuja,  and  G.  F.  Pinder. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  4,  p  178-187,  December  1987.  11  fig,  35  ref. 
National  Science  Foundation  Grant  CEE- 
8111240A02,  Department  of  Energy  Grant  DE- 
ACO2-83ER60-170  MODA002,  and  MIT  Sloan 
Basic  Research  Grant  26950. 

Descriptors:  'Soil  water,  'Unsaturated  flow, 
•Porous  media,  'Soil  water,  Mathematical  analy- 
sis, Algorithm,  Simulation  analysis. 

The  alternating-direction  collocation  method  has 
recently  been  developed  for  general  parabolic 
equations.  In  order  to  test  the  applicability  of  the 
procedure  to  highly  nonlinear  problems,  an  alter- 
nating-direction collocation  algorithm  is  developed 
to  simulate  two-dimensional  flow  in  unsaturated 
porous  media.  The  algorithm  employs  an  alternat- 
ing-direction solution  procedure  within  the  frame- 
work of  a  modified  Picard  iteration  scheme.  Nu- 
merical behavior  of  the  new  procedure  is  com- 
pared to  the  behavior  of  a  standard  two-dimension- 
al collocation  formulation.  The  new  method  is  also 
tested  on  several  infiltration  problems  of  practical 
interest,  including  a  layered  and  sloping  soil.  Re- 
sults demonstrate  the  method  to  be  accurate  and 
highly  mass  conservative.  The  algorithm  also  pro- 
duces significant  savings  in  both  execution  time 
and  storage.  (Author's  abstract) 
W88-08351 


FACTORS  INFLUENCING  ENTRY  OF  PESTI- 
CIDES INTO  SOIL  WATER, 


Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08374 


MYCORRHIZAE,  SOIL  AMENDMENTS, 
WATER  RELATIONS  AND  GROWTH  OF 
ROSA  MULTIFLORA  UNDER  REDUCED  IR- 
RIGATION REGIMES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Horticultural  Sciences. 

F.  T.  Davies,  Y.  Castro-Jimenez,  and  S.  A.  Duray. 

Scientia  Horticulturae  SHRTAH,  Vol.  33,  No.  3/ 

4,  p  261-267,  November  1987.  4  tab,  18  ref.  Center 

for    Energy   and    Mineral    Resources   Grant    No. 

18826. 

Descriptors:  'Plant  physiology,  'Plant  growth, 
'Fungi,  'Soil  amendments,  'Irrigation,  'Soil- 
water-plant  relationships,  'Plant  water  potential, 
'Mycorrhizae,  Roses,  Hydrogel,  Polyethylene 
oxide,  Mulches,  Water  stress,  Transpiration. 

To  determine  the  role  of  endomycorrhizae  and 
selected  soil  amendment  treatments  on  water  rela- 
tions and  growth  of  Rosa  multiflora,  rooted  cut- 
tings were  planted  in  a  medium  with  either  incor- 
porated hydrogel  (polyethylene  oxide)  or  a  syn- 
thetic mulch  surface  covering  (wax-impregnated 
cardboard)  and  either  inoculated  with  vesicular- 
arbuscular  mycorrhizal  fungi  (VAM)  (Glomus 
mosseae  and  G.  fasciculatum)  or  left  as  non-inocu- 
lated controls.  Plants  were  initially  irrigated  daily, 
but  then  irrigation  was  reduced  to  three  times 
weekly  before  water-stress  cycles  were  initiated. 
Shoot  and  root  dry  weight  and  root;shoot  ratio 
were  higher  when  hydrogel  was  incorporated  in 
the  medium,  regardless  of  VAM  colonization  treat- 
ments. Xylem  water  potential  in  shoots  of  roses 
with  hydrogel-incorporated  medium  was  lowest 
(more  negative)  and  had  the  greatest  changes  re- 
gardless of  mycorrhizal  treatment.  In  general,  my- 
corrhizal plants  had  lower  transpiration  rates  and  a 
higher  diffusive  resistance,  either  with  or  without 
hydrogel  incorporation  in  medium.  (Author's  ab- 
stract) 
W88-08376 


STRAW  BURNING  REDUCES  INFILTRATION 
IN  WINTER  WHEAT, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-08383 


DETECTION  OF  SOIL  DRAINAGE  IN  'PAYS 
DE  HERVE'  -  BELGIUM  -  ON  LANDSAT  MSS 
IMAGERY, 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  voor  Re- 
gionale  Geographie  en  Landschapskunde. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-08474 


LASER  FLASH  PHOTOLYTIC  STUDIES  OF  A 
WELL-CHARACTERIZED  SOIL  HUMIC  SUB- 
STANCE, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08533 


WORMS  AND  WATER, 

Agricultural     Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

W.  D.  Kemper,  T.  J.  Trout,  A.  Segeren,  and  M. 

Bullock. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  42,  No.  6,  p  401-404,  November-December 

1987.  10  ref. 

Descriptors:  'Agriculture,  'Worms,  'Soil  water, 
•Rainfall-runoff  relationships,  'Infiltration  rate, 
•Soil  porosity,  Root  zone,  Irrigation,  Rainfall. 

A  raindrop's  value  to  a  farmer  depends  upon 
whether  that  raindrop  is  available  or  not  available 
to  the  farmer's  crop.  Rates  at  which  cloud  bursts 
deliver   water   often   exceed    the    rates   at    which 
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water  can  move  into  the  root  zones  of  crops 
through  the  tiny  pores  between  soil  particles. 
Small  puddles  of  water  then  develop  on  the  sur- 
face. These  puddles  may  grow  until  water  flows 
over  the  lowest  banks,  joining  overflow  from  mil- 
lions of  other  puddles  to  flood  nearby  creeks. 
Meanwhile,  much  of  the  crop  root  zone  remains 
dry.  Farmers  can't  do  much  about  the  amount  of 
rain  they  will  get,  but  findings  indicate  that  farmers 
can  work  with  worms  to  capture  precipitation  in 
the  root  zones  of  their  crops.  Real  potential  exists 
for  managing  worms  to  improve  water  manage- 
ment. More  must  be  learned  about  the  burrowing 
pressures  that  different  species  can  exert,  how  fast 
populations  can  regenerate  under  different  climatic 
and  plant  residue  conditions,  what  chemicals 
reduce  worm  populations,  and  so  forth.  Only  now 
are  researchers  beginning  to  understand  how  badly 
worms  have  been  treated  and  how  much  they  can 
do  for  farmers  and  conservationists  if  treated  right. 
(Alexander-PTT) 
W88-08620 


SOIL  WATER  REGIMES  OF  LOAMY  SANDS 
AND  SANDY  LOAMS  ON  ARID  RANGE- 
LANDS  IN  SOUTHERN  NEW  MEXICO, 

New  Mexico  Agricultural  Experiment  Station,  Las 

Cruces. 

C.  H.  Herbel,  and  R.  P.  Gibbens. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  42,  No.  6,  p  442-446,  November-December 

1987.  2  fig,  4  tab,  17  ref. 

Descriptors:  'Soil  types,  'Loam,  'Sand,  'Arid 
lands,  'Rainfall,  'Matric  potential,  'New  Mexico, 
'Soil  water,  'Soil  properties,  'Permeability  coeffi- 
cient, 'Hydraulic  conductivity,  Seasonal  variation, 
Model  studies,  Mathematical  studies,  Topography. 

The  matric  potential  of  soil  water  is  presented  for 
five  loamy  sand  and  six  sandy  loam  sites  on  arid 
rangelands.  Gypsum-impregnated  resistance  blocks 
were  placed  at  five  soil  depths  to  91  cm.  If  caliche 
was  encountered  before  the  91-cm  depth,  blocks 
were  placed  to  that  level.  The  average  annual 
precipitation  during  the  approximate  20-year  study 
period  was  237  mm,  slightly  above  the  long-term 
mean.  At  the  10-cm  depth,  the  probability  of  soil 
matric  potential  >  or  =  -1.5  MPa  during  Decem- 
ber-April was  60%  at  the  11  sites;  83%  of  the 
probability  was  >  or  =  -0.1  MPa.  (O  MPa  is  the 
equivalent  of  10  bars.)  During  July-September,  the 
probability  of  soil  matric  potential  at  the  10-cm 
depth  was  53%;  73%  was  >  or  =  -0.1  MPa. 
Factors  affecting  soil  matric  potential  were  pre- 
cipitation amount,  surface  soil  characteristics,  to- 
pography, subsurface  conditions,  and  season  of  the 
year.  (Author's  abstract) 
W88-08624 


INFILTRATION  INTO  A  SEASONALLY 
FROZEN  AGRICULTURAL  SOIL, 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  F.  Zuzel,  and  J.  L.  Pikul. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  42,  No.  6,  p  447-449,  November-December 
1987.  5  fig,  3  tab,  16  ref. 

Descriptors.  'Soil  water,  'Tillage  effects,  'Frozen 
ground,  'Infiltration,  'Simulated  rainfall,  Soil  me- 
chanics, Seasonal  variation,  Soil  properties,  Frost, 
Cultivated  lands,  Runoff,  Erosion,  Infiltration  rate, 
Rainfall  simulators. 

Low  infiltration  rates  in  frozen  soil  are  a  major 
contributor  to  water  runoff,  soil  erosion,  and  sedi- 
mentation in  the  Pacific  Northwest  region  of  the 
United  States.  A  rainfall  simulator  used  as  a  sprin- 
kler infiltrometer  was  employed  to  determine  the 
infiltration  characteristics  for  three  tillage  treat- 
ments: standing  stubble,  chiseled  stubble,  and 
newly  seeded  winter  wheat  after  summer  fallow. 
Infiltration  measurements  were  conducted  in  the 
fall  of  1984  directly  after  tillage,  in  the  winter 
when  the  soil  was  frozen,  and  in  the  spring  when 
the  soil  thawed.  Infiltration  in  frozen  soil  was 
determined  after  frost  had  penetrated  to  a  prede- 
termined depth  in  each  treatment.  Final  infiltration 
rates  in  unfrozen  soil  were  greatest  for  the  chiseled 
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lubble  and  least  for  the  winter  wheat  treatments. 
;rozen  soil  greatly  reduced  infiltration  for  the 
hiseled-  and  standing-stubble  treatments  when 
ompared  to  the  rates  measured  in  the  fall  and 
pring.  No  infiltration  was  observed  on  winter 
/heat  while  the  soil  was  frozen.  (Author's  ab- 
iract) 
V88-08625 


tEVIEW  OF  SOIL  SOLUTION  SAMPLERS, 

Colorado    Univ.,    Boulder.    Inst,    of   Arctic    and 

klpine  Research. 

:or  primary  bibliographic  entry  see  Field  7B. 

m-08666 


(EVELOPING  JOINT  PROBABILITY  DISTRI- 
lUTIONS  OF  SOIL  WATER  RETENTION 
HARACTERISTICS, 

Environmental  Research  Lab.,  Athens,  GA. 

..  F.  Carsel,  and  R.  S.  Parrish. 

v'ater  Resources  Research  WRERAO,  Vol.  24, 

lo.  5,  p  755-769,  May  1988.  12  fig,  8  tab,  23  ref. 

(escriptors:  'Mathematical  models,  'Probability 
istribution,  'Soil  water,  *Soil  absorption  capacity, 
Soil  moisture  retention,  'Unsaturated  flow,  Mois- 
ire  tension,  Permeability  coefficient,  Solute  trans- 
ort,  Regression  analysis,  Sand,  Clays. 

i  method  is  presented  for  developing  probability 
ensity  functions  for  parameters  of  soil  moisture 
:lationships  of  capillary  head  h(theta)  and  hydrau- 
c  conductivity  K(theta).  These  soil  moisture  pa- 
imeters  are  required  for  the  assessment  of  water 
ow  and  solute  transport  in  unsaturated  media, 
he  method  employs  a  statistical  multiple  regres- 
on  equation  previously  proposed  for  estimating 
(theta)  or  K(theta)  relationships  using  the  soil 
iturated  water  content  and  the  percentages  of 
ind  and  clay.  In  the  absence  of  known  statistical 
istributions  for  either  h(theta)  or  K(theta)  rela- 
onships,  the  method  facilitates  modeling  by  pro- 
iding  variability  estimates  that  can  be  used  to 
(amine  the  uncertainty  associated  with  water 
ow  or  solute  transport  in  unsaturated  media.  (Au- 
tor's  abstract) 
/88-08669 


•EODMDDMBD  OF  iMHSOSQOOY  Ol  SlSU- 
ATION  IN  A  STRATIFIED  SAND, 

lew   Mexico   Inst,   of  Mining   and   Technology, 

ocorro.  Dept.  of  Geoscience. 

or  primary  bibliographic  entry  see  Field  2F. 

/88-08670 


ULFATE  MOBILITY  IN  AN  ACID  DANISH 
OREST  SOIL, 

echnical   Univ.   of  Denmark,   Lyngby.   Lab.   of 

nvironmental  Science  and  Ecology. 

or  primary  bibliographic  entry  see  Field  5B. 

/88-08761 


OROUS  CUP  SAMPLERS:  CLEANING  PRO- 
EDURES  AND  POTENTIAL  SAMPLE  BIAS 
ROM  TRACE  ELEMENT  CONTAMINATION, 

alifornia  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 

ices. 

or  primary  bibliographic  entry  see  Field  5A. 

/88-08911 


ALCIUM  SULFATE  CRYSTALLIZATION 
LONG  CITRUS  ROOT  CHANNELS  IN  A 
LORIDA  SOIL  EXHIBITING  ACID  SULFATE 
ROPERTIES, 

lorida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
K.  Syslo,  D.  L.  Myhre,  and  W.  G  Harris, 
oil  Science  SOSCAK,  Vol.  145,  No.  2,  p  126-134, 
ebruary  1988.  9  fig,  3  tab,  29  ref. 

•escriptors:  *Calcium  Sulfate,  *Gypsum,  'Crys- 
illization,  'Soil  water,  'Solute  transport,  'Roots, 
Root  distribution,  'Acidic  soils,  Root  channels, 
-ray  diffraction,  Florida,  Infrared  spectroscopy, 
hotomicrography,  Conductivity,  Sulfates,  Ions, 
canning  electron  microscopy,  Groundwater, 
itrus  plants. 


The  authors  observed  euhedral  crystals  in  Manatee 
soil  (coarse-loamy,  siliceous,  hyperthermic  Typic 
Argiaquolls)  in  a  citrus  grove  in  St.  Lucie  County, 
Florida.  The  material  was  identified  as  gypsum 
(CaS04-2H20)  using  x-ray  diffraction  and  infrared 
spectra.  Photomicrography  and  scanning  electron 
microscopy  revealed  that  gypsum  accumulated 
both  in  old  root  channels  and  within  citrus  root 
tissue  of  the  Btg  horizon.  The  subsurface  horizons 
had  elevated  sulfate  levels,  a  low  initial  pH,  a  drop 
(0.5  unit)  in  pH  upon  air-drying.  Electrical  conduc- 
tivity paralleled  the  concentration  of  water-soluble 
sulfate.  High  levels  of  calcium  and  sulfate  occurred 
for  horizons  above  the  water  table.  This  accumula- 
tion is  attributed  to  groundwater  bearing  these  ions 
and  subsequently  discharging  them  to  the  overly- 
ing soil.  Dead  citrus  roots  appear  to  act  as  wicks  to 
aid  water  transfer  from  lower  to  higher  horizons. 
The  roots  and  their  empty  channels  provide  spaces 
in  which  gypsum  can  precipitate  if  the  concentra- 
tions of  calcium  and  sulfate  in  the  evaporating 
groundwater  exceed  the  solubility  product  of 
gypsum.  (Author's  abstract) 
W88-08912 


2H.  Lakes 


COMPONENTS  OF  THE  SURFACE  RADI- 
ATION BALANCE  OF  SUBARCTIC  WETLAND 
TERRAIN  UNITS  DURING  THE  SNOW-FREE 
SEASON, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08023 


HYDROLOGY  OF  ALASKAN  WETLANDS, 
U.S.A.:  A  REVIEW, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 
Center. 

J.  Ford,  and  B.  L.  Bedford. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  19, 
No.  3,  p  209-229,  August  1987.  10  fig,  2  tab,  110 
ref.  U.S.  Environmental  Protection  Agency  Coop- 
erative Agreement  CR81 1060. 

Descriptors:  'Wetlands,  'Hydrology,  'Hydrologic 
cycle,  'Alaska,  'Flood  peak,  Permafrost,  Glaciers, 
Stream  ice,  Hydrologic  budget.  Precipitation,  Eva- 
potranspiration,  Ground  ice,  Snowmelt,  Ground- 
water recharge,  Literature  review. 

Alaska's  wetland  resources  are  vast  and  the  litera- 
ture dealing  with  any  given  aspect  of  Alaskan 
wetland  hydrology  is  sparse.  This  review  focuses 
on  hydrological  function  and  pays  particular  atten- 
tion to  (1)  hydrologic  inputs  to  and  outputs  from 
wetlands,  and  (2)  the  influence  of  wetlands  on  peak 
flow  regulation.  The  influence  of  several  charac- 
teristic high-latitude  phenomena  (permafrost,  gla- 
ciers, and  seasonal  stream  icings)  on  the  overall 
water  balance  and  the  volume,  areal  distribution, 
rate,  and  timing  of  water  release  are  discussed. 
Measured  annual  precipitation  exceeds  calculated 
annual  evapotranspiration  in  most  areas  of  the 
state,  creating  conditions  suitable  for  the  develop- 
ment of  ombrotrophic  wetlands.  During  snowmelt, 
which  is  the  principal  event  in  the  annual  hydro- 
logic  cycle  in  most  areas  of  the  state,  wetland  soils 
typically  have  high  ice  contents,  and  thus  probably 
do  not  contribute  significantly  to  either  flood  stor- 
age or  groundwater  recharge.  The  existence  of 
permafrost  is  critical  to  the  existence  and  function- 
ing of  much  of  the  areal  extent  of  wetlands  in  the 
state.  The  implications  of  the  state  of  our  current 
understanding  of  Alaskan  wetland  hydrology  for 
wetlands  management  are  discussed.  (Author's  ab- 
stract) 
W88-08025 


PHYSICOCHEMICAL  LIMNOLOGY  OF  MER- 
OMICTIC  SALINE  LAKE  SOPHIA,  CANADIAN 
ARCTIC  ARCHIPELAGO, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

M.  Ouellet,  M.  Bisson,  P.  Page,  and  M.  Dickman. 
Arctic  and  Alpine  Research  ATLPAV,  Vol.   19, 
No.  3,  p  305-312,  August  1987.  4  fig,  1  tab,  50  ref. 


Lakes — Group  2H 

Descriptors:  'Meromictic  lakes,  'Limnology, 
'Monimolimnion,  'Arctic  zone,  Salinity,  Water 
temperature,  Permafrost,  Meteoric  water.  Physico- 
chemical  properties,  Salts,  Mineralization,  Lake 
Sophia,  Canada. 

The  basic  physicochemical  characteristics  of  a  Ca- 
nadian High  Arctic  deep  meromictic  and  mesoth- 
ermic  lake  with  an  open  drainage  system  are  pre- 
sented. The  monimolimnetic  salinity  of  Lake 
Sophia  reaches  58  per  thousand  and  its  mid-water 
temperature  is  perenially  at  12  C.  This  type  lake  is 
most  commonly  found  in  Antarctica,  while  so  far 
only  two  have  been  reported  from  the  Canadian 
Arctic.  The  salts  of  the  monimolimnion  seem  to 
have  originated  during  the  postglacial  marine  sub- 
mergence mainly  from  marine  waters  trapped 
within  the  ancient  lake  basin  and  beneath  the  sur- 
face of  the  area.  It  is  most  likely  that  the  concen- 
tration of  salts  by  freezing-out  of  ions  from  the 
underground  relict  pore  seawater  was  progressive- 
ly brought  about  by  the  encroachment  of  perma- 
frost on  the  newly  uplifted  lake  surrounding.  The 
water  insulating  layer  could  have  caused  the  for- 
mation of  a  talik  beneath  the  lake  basin,  which 
subsequently  favored  the  displacement  of  the  un- 
derground saline  water  toward  the  bottom  of  the 
lake.  With  time,  some  of  the  underground  inflow- 
ing waters  would  have  migrated  to  the  mixolim- 
nion,  there  to  be  diluted  with  slightly  mineralized 
meteoric  waters  before  leaving  the  lake  through 
the  outflowing  creek.  (Author's  abstract) 
W88-08026 


DERIVING  THE  NONLINEAR  RISK-BENEFIT 
ALGORITHM  FOR  RESERVOIRS, 

Mahidol  Univ.,  Bangkok  (Thailand).  Dept.  of  En- 
vironmental and  Resource  Studies. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-08031 


WETLAND  BOUNDARY  DETERMINATION 
IN  THE  GREAT  DISMAL  SWAMP  USING 
WEIGHTED  AVERAGES, 

Geological  Survey,  Reston,  VA. 
V.  Carter,  M.  K.  Garrett,  and  P.  T.  Gammon. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,   p   297-306,   April    1988.   4   fig,   4   tab,   28   ref. 

Descriptors:  'Swamp,  'Mapping,  'Great  Dismal 
Swamp,  'Boundaries,  'Wetlands,  Statistical  meth- 
ods, Model  studies,  Species  composition,  Vegeta- 
tion. 

A  weighted  average  method  was  used  to  analyze 
transition  zone  vegetation  in  the  Great  Dismal 
Swamp  to  determine  if  a  more  uniform  determina- 
tion of  wetland  boundaries  can  be  made  nation- 
wide. The  method  was  applied  to  vegetation  data 
collected  on  four  transects  and  three  vertical  layers 
across  the  wetland-to-upland  transition  zone  of  the 
swamp.  Ecological  index  values  based  on  water 
tolerance  were  either  taken  from  the  literature  or 
derived  from  local  species  tolerances.  Wetland 
index  values  were  calculated  for  25-m  increments 
using  species  cover  and  rankings  based  on  the 
ecological  indices.  Wetland  index  values  were  used 
to  designate  increments  as  either  wetland,  transi- 
tional, or  upland,  and  to  examine  the  usefulness  of 
a  provisional  wetland-upland  break-point.  Most  in- 
crements were  designated  wetland  or  transitional 
when  all  species  were  used.  Removal  of  three  or 
five  ubiquitous  species  either  gave  a  wider  range  of 
wetland  index  values  with  a  more  variable  designa- 
tion of  increments  or  caused  designation  of  incre- 
ments to  be  similar  for  all  layers.  The  use  of 
locally-derived  rankings  showed  the  sensitivity  of 
the  weighted  averages  method  to  ecological  indi- 
ces of  species  with  large  importance  values.  The 
weighted  average  method  did  not  provide  for  an 
objective  placement  of  an  absolute  wetland  bound- 
ary, but  did  serve  to  focus  attention  of  the  transi- 
tional boundary  zone  where  supplementary  infor- 
mation is  necessary  to  select  a  wetland-upland 
break-point.  (Author's  abstract) 
W88-08036 


TEMPERATURE  AND  THE  PRODUCTIVITY- 
LIGHT  RELATIONSHIP, 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

Louisiana  State  Univ..  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08039 


DESIGNATION  OF  WETLANDS  BY  WEIGHT- 
ED AVERAGES  OF  VEGETATION  DATA:  A 
PRELIMINARY  EVALUATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Botany. 

T.  R.  Wentworth,  G.  P.  Johnson,  and  R.  L. 

Kologiski. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   389-396,   April    1988.    1    fig,    3   tab,   23   ref. 

Descriptors:  'Weighted  averages,  'Wetlands, 
'Vegetation,  Statistical  methods.  Model  studies, 
Species  composition,  Regional  analysis.  Hydrolo- 
gy, Equations,  Ecological  distribution,  Moisture 
gradient,  Habitats,  Soil  types. 

Weighted  averages  (WA)  was  investigated  as  a 
vegetation-based  method  for  wetland  designation, 
to  be  used  in  conjunction  with  the  wetland  indica- 
tor status  of  plants  from  Wetland  Plants  of  the 
United  States  of  America  1986.  Ecological  indices 
were  assigned  to  indicator  groups  and  were  used  to 
compute  weighted  averages  for  quantitative  data 
obtained  from  four  studies  of  wetland  vegetation 
conducted  in  various  regions  of  the  United  States. 
Weighted  averages  of  vegetation  data  proved  to  be 
a  useful  tool  for  assessing  wetland  status  of  the 
vegetation  types  included  in  the  study:  (1)  rankings 
of  vegetation  stands  or  types  by  WA  correlated 
well  with  their  positions  on  environmental  mois- 
ture gradients;  and  (2)  the  results  of  WA  could  be 
used,  together  with  a  wetland/upland  break-point, 
to  designate  vegetation  types  as  wetland  or  upland 
in  a  way  that  agreed  well,  in  three  of  the  four 
studies,  with  an  alternative  classification  of  wet- 
land habitats.  The  variation  of  weighted  averages 
among  the  sampling  units  representing  a  vegetation 
type  was  generally  small  relative  to  the  range  of 
ecological  indices  assigned.  However,  designations 
based  on  weighted  average  scores  close  to  the 
break-point  should  be  considered  provisional  and 
must  be  verified  with  supplementary  data  on  soils 
and  hydrology.  (Author's  abstract) 
W88-08046 


SIMPLE  TECHNIQUE  FOR  ESTIMATING  AB- 
SORPTION AND  SCATTERING  COEFFI- 
CIENTS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08047 


PALEOLIMNOLOGICAL  EVIDENCE  OF 
RECENT  ACIDIFICATION  IN  TWO  SUDBURY 
(CANADA)  LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08068 


LIMNOLOGICAL  STUDIES  ON  THE  NOZHA 
HYDRODROME,  EGYPT,  WITH  SPECIAL 
REFERENCE  TO  THE  PROBLEMS  OF  POL- 
LUTION, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08070 


QUANTITATIVE  DIVING  SURVEY  OF 
BENTHIC  VEGETATION  AND  FAUNA  IN 
LAKE  KARIBA,  A  TROPICAL  MAN-MADE 
LAKE, 

Zimbabwe  Univ.,  Harare.  Lake  Kariba  Research 

Station. 

C  Machena,  and  N   Kautsky. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  1,  p 

1-14,  February  1988.  5  fig,  2  tab,  69  ref. 

Descriptors:  'Reservoirs,  'Lake  Kariba,  'Benthic 
surveys,  'Aquatic  plants,  'Benthic  flora,  'Benthic 
fauna,  'Aquatic  animals.  Limnology,  Optical  prop- 
erties. Food  chains.  Aquatic  habitats,  Lakes,  Pre- 
dation,  Biomass,  Submerged  plants,  Surveys,  Zam- 


bazi  River,  Mussels,  Snails.  Insects,  Larvae,  Dams, 
Submerged  plants,  Surveys. 

The  biomass  distribution  of  submerged  vascular 
vegetation  and  benthic  fauna  were  investigated  by 
diving  in  Lake  Kariba.  The  vegetation  was  well 
correlated  with  transparency  of  the  water.  Maxi- 
mum biomass  and  a  depth  penetration  of  6  m  were 
found  in  areas  little  influenced  by  river  inflow, 
while  these  were  only  1 10  g/sq  m  and  2  m,  respec- 
tively, in  the  basin  receiving  water  from  the  Zam- 
bezi river.  The  lake  is  mesotrophic-oligotrophic. 
The  total  biomass  for  the  lake  was  101,000  tons  dry 
weight  of  rooted  vegetation.  Average  plant  bio- 
mass for  the  potentially  colonizable  depth  zone  of 
0-12  m  and  for  the  total  lake  amounted  to  79.9  g/sq 
m  and  18.8  g/sq  m,  respectively.  The  distribution 
of  the  benthic  fauna  generally  followed  that  of  the 
vegetation.  The  total  animal  biomass  of  118,840 
tons  dry  weight,  including  shells,  consisted  of  mus- 
sels, snails  and  insect  larvae.  Four  species  of  mus- 
sels were  found.  Among  the  snails  Melanoides 
tuberculata  (Muller),  Cleopatra  spp.  and  Bellamya 
capillata  (Frauenfeld)  dominated.  The  average 
animal  biomass  was  high  compared  to  most  other 
lakes  perhaps  due  to  lack  of  predators.  For  the 
colonizable  0-12  m  depth  interval  and  the  total  lake 
it  was  96.2  g/sq  m  including  shells  and  22.6  g/sq  m 
including  shells,  respectively.  Biomass  of  plants 
and  animals  was  even  higher  prior  to  the  recent 
lowering  of  the  water  level  by  7  m,  which  was 
estimated  to  have  stranded  84,000  tons  of  mussels 
on  the  shore.  The  historic  development  of  the 
fauna  and  flora  after  closure  of  the  dam  in  1958  is 
discussed,  together  with  factors  which  today  deter- 
mine the  distribution  of  benthic  communities.  (Au- 
thor's abstract) 
W88-08074 


EFFECTS  OF  NUTRIENT  (N,  P,  C,)  ENRICH- 
MENT UPON  PERIPHYTON  STANDING 
CROP,  SPECIES  COMPOSITION  AND  PRI- 
MARY PRODUCTION  IN  AN  OLIGOTRO- 
PHIC  SOFTWATER  LAKE, 

West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 
ogy- 

G.  W.  Fairchild,  and  A.  C.  Everett. 
Freshwater  Biology  FWBLAB,  Vol.  19,  No.  1,  p 
57-70,  February   1988.  7  fig,  3  tab,  49  ref.   NSF 
Grant  BSR-8415774. 

Descriptors:  'Algal  growth,  'Nutrients.  'Periphy- 
ton,  'Water  pollution  effects,  'Primary  productivi- 
ty, 'Biomass,  'Limnology,  'Nitrogen,  'Phospho- 
rus, 'Carbon,  'Enrichment,  'Oligotrophic  lakes, 
Species  composition,  Light  quality,  Algae,  Lakes, 
Lake  Lacawac,  Standing  crops. 

Algal  periphyton  communities  are  highly  sensitive 
to  changing  nutrient  supply  within  lake  systems. 
The  effects  of  nutrient  addition  upon  algal  periphy- 
ton standing  crop  and  benthic  community  metabo- 
lism were  investigated  in  Lake  Lacawac,  Pennsyl- 
vania. Nutrient-diffusing  flower  pot  substrates 
were  filled  with  combinations  of  P,  N  and  carbon 
as  glucose  or  NaHC03  (C).  Fifty-two  pots  repre- 
senting ten  treatments  were  placed  in  the  lake  on  5 
May  1985  and  sampled  after  32-38  days.  Maximum 
chlorophyll-a  values  of  23.82  micrograms/sq  cm 
and  29.72  micrograms/sq  cm  were  obtained  on 
NPC  (nitrogen/phosphorus/bicarbonate)  and 
NPHG  (nitrogen/phosphorus/high  glucose)  pots 
respectively,  compared  to  0.82  micrograms/sq  cm 
on  control  pots.  Algal  growth  was  not  enhanced 
unless  N  and  either  organic  or  inorganic  carbon 
were  supplied.  Gross  production,  net  production 
and  community  respiration  were  assessed  with 
light-dark  chambers  affixed  to  the  pots  using 
microwinkler  measurements  of  dissolved  oxygen. 
Highest  production  rates  were  obtained  on  NC  and 
NPC  pots.  Pots  with  NPLG  (nitrogen/phospho- 
rus/low glucose)  and  NPHG  also  showed  signifi- 
cant increases  in  gross  production  compared  to 
control  levels.  Specific  production  (=  gross  pro- 
duction/chlorophyll-a)  was  significantly  related  to 
standing  crop  as  chlorophyll-a,  alkalinity  in  the 
chambers  and  light  but  not  to  N  or  P.  The  periphy- 
ton community  was  dominated  by  Chlorophyta, 
which  averaged  86.1%  of  total  algal  biovolume. 
Enrichment  with  NC  and  NPC  significantly  en- 
hanced the  growth  of  three  Chlorophyceae  and 
two  Cryptophyceae.   In  contrast,  the  filamentous 


green  alga  Mougeotia  dominated  other  treatments, 
but  declined  significantly  with  NPC  enrichment. 
Addition  of  NPHG  stimulated  an  8-fold  increase  in 
total  biovolume  and  significant  increases  in  growth 
of  Cryptomonas,  Rhodomonas  and  Euglena.  Lake 
Lacawac  is  an  oligotrophic,  softwater  lake  with 
mid-summer  concentrations  of  36  micro-mol/L 
total  N,  0.8  micro-mol/L  total  P  and  <0.04  meq/L 
alkalinity.  Under  these  conditions,  enrichment  with 
any  one  nutrient  is  apparently  insufficient  to  sub- 
stantially affect  periphyton  growth.  (Alexander  - 
PTT) 
W88-08075 


SUBMERGED  AQUATIC  MACROPHYTE  BIO- 
MASS IN  RELATION  TO  SEDIMENT  CHAR- 
ACTERISTICS IN  TEN  TEMPERATE  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

M.  R.  Anderson,  and  J.  Kalff 
Freshwater  Biology  FWBLAB,  Vol.  19,  No.  1,  p 
115-121,  February  1988.  2  fig,  2  tab,  39  ref. 

Descriptors:  'Biomass,  'Lakes,  'Submerged 
plants,  'Temperature  zone,  'Macrophytes,  'Sedi- 
ments, Limnology,  Cycling  nutrients,  Species  com- 
position, Potassium,  Phosphorus,  Nitrogen,  Nutri- 
ents. 

This  study  links  maximum  biomass  from  eighteen 
aquatic  macrophyte  communities  in  the  Eastern 
Townships  of  Quebec,  Canada,  to  sediment  charac- 
teristics: chemically  exchangeable  nitrogen,  phos- 
phorus and  potassium,  per  cent  organic  matter, 
water  content  and  texture,  and  to  biotic  variables: 
number  of  species  and  depth  of  maximum  biomass. 
Total  biomass  was  positively  and  significantly  re- 
lated to  sediment  potassium  content  and  to  sedi- 
ment texture.  Sediment  nitrogen  and  potassium 
levels  are  correlated  in  the  spring  but  not  at  the 
end  of  the  growing  season.  It  appears  that  sediment 
potassium  is  a  surrogate  variable  for  the  availabil- 
ity of  sediment  nitrogen  which  has  been  shown  to 
limit  aquatic  macrophyte  growth  in  this  area.  (Au- 
thor's abstract) 
W88-08076 


ZOOPLANKTON  FEEDING  RATES  IN  RELA- 
TION TO  SUSPENDED  SEDIMENT  CONTENT: 
POTENTIAL  INFLUENCES  ON  COMMUNITY 
STRUCTURE  IN  A  TURBID  RESERVOIR, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

R.  C.  Hart. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  1,  p 

123-139,  February  1988.  5  fig,  5  tab,  45  ref. 

Descriptors:  'Feeding,  'Suspended  sediments, 
'Reservoirs,  'Turbidity,  'Optical  properties, 
'Zooplankton,  'Species  composition,  Biomass, 
Lake  le  Roux,  Radioactive  tracers,  Limnology, 
Food  habits,  Aquatic  habitats,  Aquatic  animals, 
Lakes,  South  Africa. 

Changes  in  zooplankton  composition  and  abun- 
dance in  Lake  le  Roux,  a  turbid  subtropical  reser- 
voir on  the  Orange  River  in  South  Africa,  were 
correlated  with  changes  in  water  transparency  (re- 
lated to  suspended  sediment  levels)  during  a  7  year 
field  study.  Results  of  radiotracer  studies  of  the 
effect  of  mineral  turbidity  threshold  at  which  food 
intake  matched  the  estimated  respiratory  need  was 
derived  for  each  species.  The  consistency  between 
this  ranking  and  one  based  upon  abundance-trans- 
parency relationships  in  the  field  study  suggests 
that  community  structure  is  related  to  differential 
feeding  capabilities,  although  other  influences  are 
not  excluded.  Tests  on  Daphnia  gibba  and  Meta- 
diaptomus  meridianus  failed  to  reveal  any  detecta- 
ble feeding  rate  saturation  (incipient  limiting  food 
level)  below  1.2  mg  C/L.  The  relative  reduction  in 
feeding  rates  at  elevated  turbidity  was  nearly  3 
times  greater  for  the  daphnid  than  the  copepod 
over  a  range  of  food  concentrations,  and  consider- 
ably reduces  the  competitive  ability  of  this  (and 
other)  daphnids.  The  turbidity  tolerance  disparity 
between  Moina  brochiata  and  the  daphnids  demon- 
strates a  more  complex  situation  than  a  simple 
copepod/cladoceran  dichotomy.  These  findings 
and  their  implications  are  discussed  in  relation  to 
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wider  features  of  zooplankton  ecology.  (Author's 

abstract) 

W88-08077 


DISTRIBUTION  OF  EPHEMERELLA  IGNITA 
(EPHEMEROPTERA)  IN  STREAMS:  THE 
ROLE  OF  PH  AND  FOOD  RESOURCES, 

Freshwater     Biological     Association,     Ambleside 

(England). 

L.  G.  Willoghby,  and  R.  G.  Mappin. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 

145-155,  April  1988.  9  fig,  4  tab,  20  ref. 

Descriptors:  'Mayflies,  *Acid  streams,  *Water 
chemistry,  'Aquatic  animals,  'Hydrogen  ion  con- 
centration, 'Food  habits,  Limnology.  Animal 
physiology,  Aquatic  habitats,  Comparison  studies, 
Alkaline  water,  Catchment  areas,  Ions,  Streams. 

The  mayfly  Ephemerella  ignita  does  not  occur  in 
upland  streams  of  the  River  Duddon  catchment 
which  have  waters  with  low  pH  values  of  4.8-5.2, 
negative  alkalinities  and  low  ionic  contents.  How- 
ever, it  does  occur  in  lowland  streams  of  the 
catchment  which  have  waters  with  higher  pH 
values  of  6.6  and  above,  large  positive  alkalinities 
and  high  ionic  contents.  This  study  addresses  the 
question  of  whether  the  absence  of  the  animal  in 
the  acid  water  streams  is  due  directly  to  the  water 
chemistry  or  to  the  absence  of  suitable  food.  In 
comparative  experiments  using  unfed  animals  of 
several  species  it  is  shown  that  E.  ignita  has  a 
considerable  tolerance  of  low  pH,  low  ion  water. 
In  this  it  is  similar  to  Amphinemura  sulcicollis 
(Plecoptera),  a  stonefly  which  occurs  in  the  acid 
water  streams  of  the  River  Duddon  catchment. 
Growth  rates  in  laboratory  experiments  with  E. 
ignita  were  equally  good  whether  the  food  sup- 
plied was  that  available  in  the  low  pH  water 
streams  or  typical  of  that  available  in  high  pH 
water  streams.  However,  a  consideration  of  the 
natural  habits  of  the  animal  suggests  that  it  is  the 
inaccessibility  of  the  Hormidium  sebtile  algal  food, 
rather  than  its  unsuitability,  which  is  relevant  to 
the  exclusion  of  E.  ignita  from  the  low  pH  streams. 
In  addition,  the  very  limited  diversity  of  other 
algae  in  the  low  pH  water  streams,  in  the  summer 
season,  may  well  be  influential  in  inhibiting  the 
establishment  of  E.  ignita.  The  comparative  experi- 
ments using  unfed  animals  suggested  that,  contrary 
to  the  findings  for  E.  ignita,  the  mayflies  Baetis 
muticus  and  Baetis  rhodani  are  probably  excluded 
from  the  acid  water  streams  of  the  Upper  Duddon 
because  of  water  chemistry.  (Author's  abstract) 
W88-08078 


CHEMICAL  ECOLOGY  OF  SOME  BRITISH 
FRESHWATER  GASTROPOD  MOLLUSCS:  BE- 
HAVIORAL RESPONSES  TO  SHORT  CHAIN 
CARBOXYLIC  ACIDS  AND  MALTOSE, 

Sussex  Univ.,  Brighton  (England).  School  of  Bio- 
logical Sciences. 

P.  W.  G.  Daldorph,  and  J.  D.  Thomas. 
Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 
167-178,  April  1988.  10  fig.  44  ref.  SERC  Grants 
T16/181.B22  and  GRD51239. 

Descriptors:  'Chemoreception.  'Gastropods, 
'Fatty  acids,  'Mollusks,  'Snails,  'Animal  behav- 
ior, 'Organic  compounds,  'Food  habits,  Hydrogen 
ion  concentration.  Ecological  effects,  Nutrients, 
Eutrophication,  Decomposing  organic  matter. 

The  behavioral  responses  of  six  species  of  British 
freshwater  gastropods  to  chemical  gradients  of 
short  chain  carboxylic  acids  (C-2  to  C-5,  C-8)  and 
maltose  were  investigated  by  means  of  diffusion 
olfactometers.  The  species  were  ranked  as  follows 
on  the  basis  of  the  number  of  significant  behavioral 
responses  to  the  test  chemicals:  Lymnaea  peregra 
>  Planorbis  contortus  >  Physa  fontinalis  >  Plan- 
orbis  planorbis  >  Bithynia  tentaculata  >  Planorbis 
vortex.  These  differences  were  not  a  result  of 
differences  in  activity  but  reflect  real  differences  in 
chemoreception.  Propanoate  (C-3)  was  a  signifi- 
cant attractant  or  arrestant  to  five  snail  species,  C- 
4,  C-8  and  maltose  to  four  species  and  C-5  to  three 
species.  Acetate  (C-2)  was  a  significant  attractant 
of  L.  peregra  and  P.  fontinalis  but  it  was  the  only 
acid  to  act  as  a  repellent,  to  P.  planorbis  and  B. 
tentaculata.    Lymnaea    peregra   continued    to    re- 


spond to  repeated  butanoate  application.  Response 
levels  could  be  enhanced  by  increasing  concentra- 
tion, pH  and  food  deprivation.  The  ecological  rel- 
evance of  the  results  are  discussed  with  particular 
reference  to  the  distributional  patterns  of  the 
chemicals  and  snails  and  the  feeding  niches  of  the 
latter.  (Author's  abstract) 
W88-08079 


ALKALINITY  AND  PH  OF  TARNS  AND 
STREAMS  IN  THE  ENGLISH  LAKE  DISTRICT 
(CUMBRIA), 

Freshwater    Biological    Association,    Windermere 

(England). 

D.  W.  Sutcliffe,  and  T.  R.  Carrick. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 

179-189,  April   1988.  4  fig,  2  tab,  60  ref,  append. 

Descriptors:  'Acidic  water,  'Acid  rain,  'Acidifi- 
cation, 'Alkaline  water,  'Limnology,  'Hydrogen 
ion  concentration,  'Acid  streams,  'Water  chemis- 
try, Catchment  areas,  Seasonal  variation,  England, 
Tarns,  Cumbria,  Lakes,  Ponds,  Streams,  Geologic 
formations. 

The  distribution  of  softwater  and  acid  tarns  and 
streams  in  central  Cumbria  is  briefly  summarized 
and  compared  for  the  periods  1983-85  and  1949-56. 
Fifty-three  upland  tarns  and  forty  lowland  tarns 
were  sampled  on  Skiddaw  Slates,  the  Borrowdale 
Volcanic  Series,  and  igneous  intrusions.  On  these 
bedrocks,  tarns  and  streams  would  be  highly  sensi- 
tive to  further  acidification  if  acid  deposition  in- 
creases above  current  levels.  Twenty-six  upland 
and  seven  lowland  tarns  are  permanently  acid  with 
zero  or  negative  alkalinity  values  throughout  the 
year;  mean  pH  ranged  from  5.3  to  4.2.  The  other 
sixty  upland  and  low  land  tarns  had  positive  mean 
alkalinity  (Alk)  in  the  summers  of  1983-85,  ranging 
from  7  to  1227  micro-equiv/L  Alk  and  mean  pH 
5.7  to  >  7.0.  Thirty-one  of  the  sixty  tarns  had 
mean  Alk  <  100  micro-equiv/L  in  summer  (May- 
September);  sixteen  became  temporarily  acid  (neg- 
ative Alk)  for  varying  periods  in  winter.  Acid 
episodes  also  occurred  in  the  tarns  in  1949-56.  Acid 
and  very  low  alkalinity  tarns  and  streams  common- 
ly occur  on  the  high  western,  central  and  northern 
fells.  Few  occur  on  the  high  eastern  fells,  where 
there  are  veins  of  calcite  in  exposed  rocks.  Seven- 
ty-five lowland  tarns  were  sampled  on  Silurian 
Slates  in  southern  Lakeland.  On  these  bedrocks, 
tarns  and  streams  are  not  highly  sensitive  to  further 
acidification.  Only  six  tarns  had  summer  mean  Alk 
<  100  micro-equiv/L.  No  permanently  acid  tarns 
or  streams  were  found.  Over  a  mean  span  of  about 
30  years.  Eel  Tarn  appears  to  have  become  slightly 
more  acid  and  Harrop  Tarn  slightly  less  acid.  The 
remainder  of  all  tarns  surveyed  in  1983-85  have 
altered  little,  although  there  is  a  heavy  load  of 
acidic  deposition  onto  the  catchments  and  some 
tarns  contain  very  low  concentrations  of  Alk. 
Rapid  acidification  in  recent  years  has  been  pre- 
vented by  the  neutralizing  capacity  of  volcanic  and 
sedimentary  rocks.  These  rocks  produce  relatively 
high  concentrations  of  Alk,  up  to  650  micro-equiv/ 
L  in  some  spring-fed  streams  on  the  central  fells 
and  even  more  at  lower  altitudes.  Absence  of 
coniferous  forest  on  the  higher  ground  may  be  an 
important  additional  reason  for  the  very  slow  rate 
of  acidification  in  Cumbrian  waters.  (Author's  ab- 
stract) 
W88-08080 


MODERN  DIATOM  ASSEMBLAGES  IN  CEN- 
TRAL MEXICO:  THE  ROLE  OF  WATER 
CHEMISTRY  AND  OTHER  ENVIRONMEN- 
TAL FACTORS  AS  INDICATED  BY  TWIN- 
SPAN  AND  DECORANA, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 
Science. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08082 


EFFECTS  OF  LOW  PH  AND  HUMUS  ON  THE 
SURVIVORSHIP,  GROWTH  AND  FEEDING 
OF  GAMMARUS  PULEX  (L.)  (AMPHIPODA), 

Lund  Univ.  (Sweden).  Dept  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08083 


Lakes — Group  2H 

INFLUENCE  OF  FISH  ON  LEAF  BREAK- 
DOWN IN  A  VIRGINIA  POND, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
F.  Taylor,  and  A.  C.  Hendricks. 
Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 
45-51,  August  1987.  2  fig,  2  tab,  18  ref. 

Descriptors:  'Fish,  'Leaf  breakdown,  'Leaves, 
'Ponds,  Fish  behavior,  Virginia,  Sunfish,  Catfish, 
Microbial  degradation,  Biodegradation. 

To  find  if  fish  affect  leaf  breakdown,  sugar  maple 
leaves  (Acer  sacchrum  March)  were  placed  in  a 
soft-water,  farm  pond  at  a  depth  of  1  m  for  up  to  3 
months  in  four  treatment  groups:  (1)  enclosure 
with  sunfish  (Lepomis  macrochirus  Rafinesque) 
(SUNFISH  treatment);  (2)  enclosure  with  catfish 
(Ictalurus  punctatus  Rafinesque)(CATFISH  treat- 
ment); (3)  enclosure  without  fish  (NO  FISH  treat- 
ment); and  (4)  no  enclosure  (OPEN  treatment). 
The  study  was  conducted  in  spring  and  autumn. 
The  leaf  breakdown  rates,  k  +  or  -  95%  CL,  for 
SUNFISH  (0.0082  +  or  -  0.00059  and  0.01 1 1  +  or 
-  0.00162/day)  and  CATFISH  (0.0072  +  or  - 
0.00096  and  0.0103  +  or  -  0.00077/day)  were 
greater  in  spring  and  summer,  respectively,  than  in 
the  OPEN  treatments  (0.0065  +  or  -  0.00048  and 
0.0105  +  or  -  0.00141/day)  and  NO  FISH  (0.0067 
+  or  -  0.00039  and  0.0088  +  or  -  0.00099/day). 
However,  only  breakdown  rates  for  SUNFISH 
was  significantly  different  from  NO  FISH  and 
OPEN  treatments.  Fish  in  the  pond  did  not  appear 
to  affect  breakdown  rates  of  OPEN  leaf  packs  in 
the  first  replicate  but  leaf  breakdown  rates  ap- 
proached that  of  the  fish  treatments  in  the  second 
replicate.  Fish  may  have  promoted  leaf  breakdown 
directly  by  fragmentation  of  leaves  while  foraging 
for  food  and,  indirectly,  by  agitation  of  leaves 
leading  to  increased  microbial  activity.  (Author's 
abstract) 
W88-08094 


COLONIZATION  AND  ECOLOGICAL  DEVEL- 
OPMENT OF  NEW  STREAMS  IN  GLACIER 
BAY  NATIONAL  PARK,  ALASKA, 

Chelsea  Coll.,  London  (England).  Dept.  of  Biolog- 
ical Sciences. 
A.  M.  Milner. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 
53-70,  August  1987.  4  fig,  8  tab,  68  ref. 

Descriptors:  'Freshwater  populations,  'Streams, 
'Invertebrates,  'Fish,  'Glacial  streams,  'Ecology, 
Alaska,  Water  temperature,  Temperature  effects, 
Salmon,  Streamflow,  Sedimentation,  Midges, 
Aquatic  populations,  Population  dynamics,  Succes- 
sion, Insects,  Organic  matter,  Detritus,  Snowmelt. 

Colonization  and  ecological  development  of  post- 
glacial freshwater  communities  were  investigated 
in  Glacier  Bay  National  Park,  south-eastern 
Alaska,  following  the  rapid  recession  of  a  Neo- 
glacial  ice  sheet  within  the  last  250  years.  Environ- 
mental variables  shown  to  be  most  significant  in 
stream  development  were  temperature,  flow 
regime  and  sedimentation.  The  Chironomidae 
(Diptera)  were  the  pioneer  invertebrate  colonizers 
of  newly  emergent  streams  arising  as  meltwater 
from  receding  ice  sheets  and  displayed  a  distinct 
pattern  of  succession  with  stream  maturity.  Ephe- 
meroptera  and  Plecoptera  colonized  warmer  clear- 
water  streams,  but  Trichoptera  had  a  minimal  role 
in  invertebrate  community  development.  Establish- 
ment and  production  of  salmonid  fish  populations 
in  the  new  streams  related  principally  to  stream 
flow  and  sediment  characteristics.  Future  path- 
ways along  which  the  streams  may  develop  is 
probably  dependent  on  the  degree  of  large  organic 
debris  input.  Stream  development,  structure  and 
function  are  summarized  including  references  to 
theories  of  ecosystem  development,  ecological  suc- 
cession and  community  stability.  (Author's  ab- 
stract) 
W88-08095 


RELATIONSHIPS  BETWEEN  BATHYMETRY, 
WATER  QUALITY  AND  DIATOMS  IN  SOME 
HEBRIDEAN  LOCHS, 

University   Coll.,    London   (England).    Palaeoeco- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

logy  Research  Unit 

R.  J   Flower,  and  A.  J.  Nicholson. 

Freshwater  Biology  FWBLAB.  Vol.  18.  No.  1.  p 

71-85,  August   1987.  5  Tig.  7  tab,  35  ref,  append. 

Descriptors:  •Bathymetry.  "Lake  morphometry, 
•Lakes,  'Water  quality.  'Path  of  pollutants,  'Dia- 
toms. Limnology.  Chemical  properties.  Comput- 
ers, Scotland.  Salts.  Calcium,  Sulfates,  Nitrates, 
Multivariate  analysis,  Correlation  analysis,  Con- 
ductivity, Sediments.  Statistical  analysis. 

Computer  methods  for  mapping  and  calculating 
morphometric  characteristics  are  described  and  ap- 
plied to  seventeen  previously  unsurveyed  South 
Uist  lochs.  Deposited  sea  salt  is  shown  to  have  a 
major  effect  on  water  quality  and  the  effect  varies 
according  to  the  distance  from  the  west  coast. 
Calcium  concentrations  appear  to  be  determined 
by  dissolution  of  locally  abundant  shell  debris. 
Sulfate  and  particularly  nitrate  concentrations  are 
influenced  significantly  by  catchment  sources.  Sur- 
face sediment  diatom  assemblages  from  all  seven- 
teen sites  are  analyzed  using  multi-variate  statistics 
software,  DECORANA  and  TWINSPAN.  As- 
semblages are  shown  to  be  clearly  distributed 
along  DECORANA  axis  1  and  are  clustered  into 
five  groups  by  TWINSPAN.  Correlation  analysis 
of  water  quality,  morphometric  characteristics  and 
DECORANA  axes  scores  indicates  that  conduc- 
tivity has  the  strongest  influence  on  surface  sedi- 
ment diatom  assemblage  composition  whereas 
morphometric  characteristics  have  no  demonstra- 
ble effect.  (Author's  abstract) 
W88-08096 


DIVERSITY  OF  MACROINVERTEBRATE  AND 
MACROPHYTE  COMMUNITIES  IN  PONDS, 

Exeter  Univ.  (England).  Dept.  of  Biological  Sci- 
ences. 

L.  E.  Friday. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 
87-104,  August  1987.  5  fig,  5  tab,  43  ref. 

Descriptors:  'Macroinvertebrates,  *Macrophytes, 
•Populations,  'Ponds,  'Acidic  water,  Population 
density,  Aquatic  populations,  Regression  analysis, 
Hydrogen  ion  concentration.  Chemical  properties, 
England. 

Factors  explaining  the  variation  in  numbers  of 
macroinvertebrate  and  macrophyte  taxa  in  pond 
communities  were  investigated  using  multiple  re- 
gression analysis  for  16  ponds  in  England  for 
which  biogeographical  effects  were  likely  to  be 
minimal.  For  each  water  sample,  pH,  electrical 
conductivity,  turbidity,  total  hardness,  alkalinity, 
nitrate  concentration,  ammonium  concentration, 
orthophosphate  concentration  and  5-day  biological 
oxygen  demand  were  determined  the  day  of  col- 
lection; later,  7  samples  were  analyzed  for  calcium 
concentration  and  2  were  analyzed  for  total  alumi- 
num. Water  temperature  and  dissolved  oxygen 
were  measured  in  all  ponds  in  situ.  Numbers  of 
macroinvertebrate  taxa  in  these  ponds  were  highly 
correlated  with  pH  and  probably,  therefore  with 
other  associated  aspects  of  water  chemistry.  Many 
invertebrate  taxa,  from  species  to  entire  phyla, 
were  not  found  below  pH  5.5,  but  few  characteris- 
tically 'acidophilic'  taxa  were  apparent.  Details  of 
species  composition  of  the  macroinvertebrate  fauna 
differ  widely  even  between  ponds  of  similar  pH. 
The  diversity  and  composition  of  macrophyte 
communities  are  not  adequately  predicted  by  any 
of  the  factors  investigated.  (Wood-PTT) 
W88-08097 


ROLE  OF  DRIFT  AND  EFFECT  OF  SEASON 
ON  MACROINVERTEBRATE  COLONIZA- 
TION OF  IMPLANTED  SUBSTRATA  IN  A 
TROPICAL  AUSTRALIAN  STREAM, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia).  Dept.  of  Zoology. 

L.  J.  Benson,  and  R.  G.  Pearson. 

Freshwater  Biology  FWBLAB.  Vol.  18,  No.  1,  p 

109-1 16,  August  1987.  2  fig,  2  tab,  18  ref. 

Descriptors:  'Macroin vertebrates,  'Population  dy- 
namics, 'Streams,  'Tropical  regions,  Drift,  Season- 
al variation.  Australia,  Habitats,  Population  densi- 
ty, Populations.  Aquatic  populations,  Benthic 
fauna. 


Experiments  using  implanted  substrata  were  con- 
ducted in  Yuccabine  Creek,  an  upland  stream  in 
north-eastern  Australia  which  exhibits  a  strong  sea- 
sonal pattern  of  discharge  and  temperature.  The 
implanted  substrata  were  either  set  in  the  stream 
bed  or  were  raised  in  the  water  column.  Three 
experiments  were  run,  at  different  times  of  the 
year.  Colonization  rate  was  dependent  on  benthic 
abundance,  mobility  of  the  fauna  and  distribution 
of  resources.  The  rates  on  embedded  trays  were 
similar  in  the  late  wet  season  and  mid  dry  season, 
but  colonization  rate  in  the  late  dry  season  was 
greater.  Drift  alone  could  have  accounted  for  all 
colonization  in  the  late  wet  season,  63%  of  coloni- 
zation in  the  mid  dry  season  and  less  (unmeasured) 
in  the  late  dry  season.  Drift  acts  to  disperse  early 
instars  to  patches  of  suitable  habitat  after  the 
summer  wet-season  peak  in  reproduction.  Follow- 
ing the  wet  season,  stream  discharge  decreases, 
benthic  abundance  increases,  resources  become 
more  concentrated,  and  movements  of  animals  in 
contact  with  the  substratum  play  an  increasingly 
important  role  in  colonization.  (Author's  abstract) 
W88-08098 


SIZES  AND  DAILY  GROWTH  RATES  OF  TWO 
ALGAL  PHYTOPLANKTERS  IN  THE  FIELD, 

Centro    de    Investigaciones    del    Agua,    Madrid 

(Spain). 

M.  Alvarez  Cobelas,  J.  L.  Velasco,  A.  Rubio,  and 

F.  J.  Acosta. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 

125-134,  August  1987.  6  fig,  4  tab,  21  ref. 

Descriptors:  'Limnology,  'Algae,  'Algal  growth, 
♦Chlorophyta,  Population  dynamics,  Eutrophica- 
tion,  Reservoirs,  Madrid,  Spain,  Phytoplankton, 
Aging,  Aquatic  populations. 

Measurements  of  daily  growth  rates,  colony 
widths  and  lengths  and  cell  widths  and  lengths 
were  made  on  Fotterella  tetrachlorelloides  Buck 
and  Staurastrum  longiradiatum  West  &  West 
(Chlorophyceae),  collected  from  an  eutrophic  res- 
ervoir close  to  Madrid  (Spain)  on  nine  consecutive 
days  of  June  1983.  F.  tetrachlorelloides  exhibited 
growth  followed  by  a  period  of  decay,  while  S. 
longiradiatum  grew  more  or  less  continuously 
throughout  the  observations.  A  colony  length- 
width  relationship  was  statistically  significant 
throughout  the  growth  period  of  F.  tetrachlorel- 
loides, but  not  when  the  population  was  decaying. 
This  relationship  was  always  statistically  signifi- 
cant in  S.  longiradiatum.  There  was  an  inverse 
relationship  between  volume  and  daily  growth  rate 
in  S.  longiradiatum,  but  no  such  correlation  was 
found  in  F.  tetrachlorelloides.  The  time  course  of 
statistical  volume  distributions  and  daily  growth 
rates  suggested  that  F.  tetrachlorelloides  was  un- 
dergoing clonal  ageing  during  the  study.  (Author's 
abstract) 
W88-08099 


SOLAR  HEATING  AND  ITS  INFLUENCE  ON 
MIXING  IN  ICE-COVERED  LAKES, 

Cambridge    Univ.    (England).    Dept.    of   Applied 

Mathematics  and  Theoretical  Physics. 

P.  C.  Matthews,  and  S.  I.  Heaney. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 

135-149,  August  1987.  4  fig,  5  tab,  33  ref,  append. 

Descriptors:  'Limnology,  'Solar  radiation,  'Iced 
lakes,  'Thermal  stratification,  'Density  stratifica- 
tion, 'Destratification,  Mathematical  models, 
Mixing,  Lakes,  Model  studies,  Mathematical  equa- 
tions. Convection,  Vertical  distribution,  Tempera- 
ture gradient,  Temperature,  Diffusivity,  Radiation, 
Model  testing,  Canada,  Antarctica. 

The  influence  of  solar  heating  on  the  formation  of 
temperature  and  density  profiles  of  ice-covered 
lakes  is  important  and  can  provide  the  driving 
energy  for  penetrative  convection  under  certain 
conditions.  Mathematical  models  were  derived  to 
quantify  the  effect  of  solar  heating  on  vertical 
stability  and  its  dependence  on  the  temperature, 
temperature  gradient,  diffusivity,  radiation  intensi- 
ty, and  extinction  coefficient.  The  factors  which 
make  a  lake  likely  to  mix  due  to  solar  heating  are: 
(1)  high  solar  radiation  input;  (2)  high  extinction 
coefficient;   (3)   low   initial   temperature;   (4)   low 


density  stratification  due  to  temperature  gradient 
or  dissolved  substances;  and  (5)  low  vertical  eddy 
diffusivity.  The  models  were  applied  to  Babine 
Lake,  British  Columbia,  and  two  other  ice-covered 
lakes,  Heywood  Lake  and  Sombre  Lake  in  Antarc- 
tica, for  which  the  necessary  physical  data  were 
available,  to  assess  whether  the  observed  tempera- 
ture profiles  and  mixing  could  be  caused  by  solar 
heating.  The  importance  of  convective  mixing  was 
discussed  in  relation  to  the  distribution  of  phyto- 
plankton and  nutrients.  (Wood-PTT) 
W88-08100 


LAKE  SEDIMENT  MICROLAMINAE  AND 
ANNUAL  MORTALITIES  OF  PHOTOSYN- 
THETIC  BACTERIA  IN  AN  OLIGOMICTIC 
LAKE, 

Brock  Univ.,   St.   Catharines  (Ontario).   Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
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TEMPERATURE-INDUCED  CHANGES  IN 
THE  LIFE  CYCLE  OF  LEUCTRA  NIGRA  (PLE- 
COPTERA:  LEUCTRIDAE)  FROM  A  LAKE 
DISTRICT  STREAM, 

Freshwater     Biological     Association,     Ambleside 

(England). 

J.  M.  Elliott. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 

177-184,  August  1987.  4  fig,  2  tab,  18  ref. 

Descriptors:  'Stoneflies,  'Aquatic  insects,  'Tem- 
perature effects,  'Life  cycles,  'Streams,  Water 
temperature,  Temperature,  England,  Larvae, 
Larval  growth  stage,  Growth  stages,   Mortality. 

The  life  cycle  of  the  stonefly,  Leuctra  nigra,  may 
be  univoltine  (lasting  one  year)  or  semivoltine 
(lasting  two  years).  Stoneflies  had  a  two-year  life 
cycle  in  a  small  stream  in  the  English  Lake  District 
and  the  exponential  growth  of  the  larvae  was 
scarcely  affected  by  variations  in  water  tempera- 
ture in  the  range  of  4.2-14.0  degrees  C.  Larval 
growth  and  mortality  were  exponential  at  six  con- 
stant temperatures  ranging  between  5.9  and  19.8 
degrees  C  in  the  laboratory.  Mean  growth  rates  (% 
body  length/day)  increased  directly  with  tempera- 
ture from  0.37  (5.9  degrees  C)  to  0.55  (19.8  degrees 
C).  Mean  mortality  rates  (%/day)  increased  direct- 
ly with  temperature  from  0.20  (5.9  degrees  C)  to 
0.26  (12.1  degrees  C)  and  then  markedly  increased 
to  0.54-0.58  at  the  three  higher  temperatures  (15.8- 
19.8  degrees  C).  Only  7-10%  of  animals  completed 
their  life  cycle  at  the  three  higher  temperatures 
compared  with  23-27%  at  the  three  lower  tem- 
peratures (5.9-12.1  degrees  C).  Egg  production  also 
decreased  considerably  at  the  higher  temperatures. 
Since  growth  rates  in  the  stream  and  laboratory 
were  similar  at  similar  temperatures  below  14  de- 
grees C,  the  optimum  conditions  for  growth  in  the 
laboratory  were  probably  similar  to  those  in  the 
stream;  therefore,  resources  such  as  food  and  space 
were  not  restricting  growth  in  the  stream.  The 
implication  of  the  temperature-induced  changes  in 
growth  and  mortality  are  discussed  and  it  is  con- 
cluded that  although  the  life  cycle  can  change 
from  semivoltine  to  univoltine  with  increasing  tem- 
perature, the  costs  of  a  univoltine  life  cycle  are 
high  in  terms  of  survival  and  egg  production,  both 
of  which  decreased  markedly  between  12.1  and 
15.8  degrees  C.  Therefore,  the  optimum  habitat  for 
this  species  appears  to  be  a  summer  cool  stream 
with  a  maximum  temperature  of  less  than  14  de- 
grees C  and  the  optimal  life  cycle  appears  to  be 
about  2  years  from  egg  to  adult.  (Wood-PTT) 
W88-08102 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  FROM  LAKE  ONTARIO:  IMPLICA- 
TIONS FOR  THE  MEASUREMENT  OF 
WATER  QUALITY  IN  LARGE  AND  SMALL 
LAKES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
G.  P.  Harris. 

Freshwater  Biology  FWBLAB,  Vol  18,  No.  3,  p 
389-403,  December  1987.  7  fig,  3  tab,  28  ref. 
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WATER  CYCLE— Field  2 


Descriptors:  *Water  quality.  'Time  series  analysis, 
•Lake  Ontario,  *Water  sampling,  'Lakes,  •Moni- 
toring. Sampling  frequency.  Sampling,  Variances, 
Advection,  Biological  properties,  Physical  proper- 
ties. 

The  norma]  strategy  of  monitoring  water  quality  is 
to  sample  such  parameters  as  chlorophyll  no  more 
than  weekly.  A  preferable  strategy  is  to  first  define 
the  natural  periodicities  in  the  water  body  and  then 
set  up  a  sampling  scheme  that  takes  into  account 
the  natural  scales  of  variance  in  physical,  chemical 
and  biological  parameters.  Failure  to  do  so  leads  to 
aliased  and  biased  estimates  of  means  and  variances 
and  an  inability  to  interpret  the  underlying  physi- 
cal and  biological  mechanisms.  The  natural  scales 
of  variance  vary  with  basin  size.  In  lakes,  physical 
and  biological  processes  overlap  at  scales  of  1  to  15 
days.  Times  series  analysis  of  daily  data  from  Lake 
Ontario  and  other  lakes  showed  how  the  means 
and  variances  of  the  data  sets  were  determined  by 
the  physical  and  biological  processes  in  the  water 
columns,  and  displayed  the  fundamental  lags  in  the 
systems.  Even  in  small  lakes  and  reservoirs,  advec- 
tive  processes  were  of  great  importance.  Advec- 
tion became  the  dominant  process  in  Lake  Ontario. 
Time  lags  and  advection  made  simple  correlation 
of  physical  and  biological  parameters  meaningless. 
Decimation  of  the  daily  data  sets  revealed  the 
statistical  dangers  of  less  frequent  sampling.  The 
desirable  frequency  of  sampling  was  shown  to  be  a 
function  of  the  physics  of  the  mixed  layer,  the 
turnover  times  of  the  nutrient  pools,  and  the  bio- 
logical activity.  Data  from  the  three  lakes  graphi- 
cally demonstrated  the  inadequacy  of  normal  sam- 
pling frequencies.  (Author's  abstract) 
W88-08103 


MICROBIAL  ACTIVITY  ASSOCIATED  WITH 
SESTON  IN  HEADWATER  STREAMS:  EF- 
FECTS OF  NITROGEN,  PHOSPHORUS  AND 
TEMPERATURE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

G.  T.  Peters,  J.  R.  Webster,  and  E.  F.  Benfield. 
Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 
405-413,  December  1987.  5  tab,  46  ref. 

Descriptors:  'Nutrients,  'Ecology,  'Microbial  ac- 
tivity, 'Microbiological  studies,  'Seston,  'Sus- 
pended solids,  'Organic  matter,  'Particulate 
matter,  Water  pollution  effects,  Nitrates,  Phos- 
phates, Temperature  effects,  Water  temperature, 
Temperature,  Headwaters,  Streams,  Appalachian 
Mountains,  Nutrients,  Mineralization. 

The  influences  of  temperature  and  dissolved  ni- 
trates and  phosphates  on  microbial  activity  associ- 
ated with  suspended  fine  particulate  organic  matter 
(seston)  were  evaluated  in  four  headwater  streams 
in  the  southern  Appalachian  Mountains.  Tempera- 
ture manipulations  of  plus  or  minus  5  degrees  C 
always  induced  significant  changes  in  C14-glucose 
mineralization  (ANOVA;  P<0.05)  and  ^-thymi- 
dine incorporation  (ANOVA;  P<0.05).  Nutrient 
amendments  of  1.0  mg  N03/liter  and  0.05  mg 
P04/liter  induced  no  significant  alterations  in  bac- 
terial mineralization  of  C14-glucose  (ANOVA; 
P>0.05)  or  incorporation  of  H3-thymidine 
(ANOVA;  P>0.05)  in  short-term  (i.e.  3  hour)  ex- 
periments. Microorganisms  attached  to  refractory 
particulate  organic  matter  did  not  appear  to  be 
limited  by  nitrogen  or  phosphorus  even  in  streams 
with  ambient  nutrient  concentrations  as  low  as  0.06 
mg  N03/liter  and  <0.03  mg  P04/liter.  The  re- 
sults indicate  that  variations  in  water  temperature 
resulting  from  diurnal  and  seasonal  temperature 
fluctuations,  forest  clear-cutting,  and  catchment 
elevation  and  aspect  can  have  marked  effects  upon 
microbial  activity  and  production,  while  short- 
term  alterations  in  nutrient  regime  appear  to  have 
no  significant  effect  on  microbial  activity  associat- 
ed with  seston.  (Author's  abstract) 
W88-08104 


VERTICAL  PARTITIONING  OF  THE  PHYTO- 
PLANKTON  ASSEMBLAGE  IN  ULTRAOLIGO- 
rROPHIC  CRATER   LAKE,  OREGON,  U.S.A., 
Army  Engineer  District,  Portland,  OR. 
D.  W.  Larson,  C.  N.  Dahm,  and  N.  S.  Geiger 
Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 


429-442,  December  1987.  7  fig,  5  tab,  40  ref. 

Descriptors:  'Phytoplankton,  'Vertical  distribu- 
tion. 'Ultraoligotrophic  lakes,  'Limnology,  'Oli- 
gotrophic  lakes,  'Crater  Lake,  Oregon,  Population 
density,  Distribution  patterns.  Spatial  distribution. 
Plankton,  Populations,  Biomass,  Primary  produc- 
tivity, Diatoms. 

At  589  meters,  Crater  Lake,  Oregon,  ranks  at  the 
deepest  lake  in  the  United  States,  and  the  seventh 
deepest  in  the  world.  The  summertime  phytoplank- 
ton assemblage  consists  of  over  100  species,  which 
are  variously  distributed  in  the  upper  200  m  of  the 
vertical  water  column.  The  depth  distribution  of 
the  lake's  three  most  prevalent  species  follows  a 
predictable  pattern:  Nitzschia  gracilis  in  the  0-20  m 
stratum,  Tribonema  sp.  at  mid-depth  (80-120  m), 
and  Stephanodiscus  hantzschii  in  the  lowermost 
stratum  (160-200  m).  These  major  species,  which 
account  for  approximately  80%  or  more  of  the 
lake's  total  phytoplankton  biomass  and  primary 
production,  exist  under  atypical  temperature,  light, 
and  nutrient  conditions.  The  spatial  distribution  of 
phytoplankton  in  Crater  Lake  resembles  a  three- 
tier  structure.  Unlike  most  lakes,  where  the  entire 
phytoplankton  communities  exist  in  less  disparate 
environmental  conditions,  or  are  vertically  mixed 
periodically  by  storm  events  and  seasonal  lake 
turnover,  the  Crater  Lake  community  is  parti- 
tioned into  stratified  environments.  The  disparate 
and  unusual  characteristics  of  these  environments, 
and  the  hydrological  and  limnological  stability  of 
the  lake  basin,  are  perhaps  important  factors  regu- 
lating the  diversity,  dominance,  and  partitioning  of 
the  lake's  phytoplankton  populations.  (Author's  ab- 
stract) 
W88-08106 


LATE  HOLOCENE  FLOODING  IN  THE  ECUA- 
DORIAN RAIN  FOREST, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-08107 


GROWTH  RATE  OF  THE  AQUATIC  MOSS 
RHYNCHOSTEGIUM  RIPARIOIDES  IN 
NORTHERN  ENGLAND, 

Durham  Univ.  (England).  Dept.  of  Botany. 

M.  G.  Kelly,  and  B.  A.  Whitton. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 

461-468,  December  1987.  3  fig,  4  tab,  31  ref. 

Descriptors:  'Lakes,  'Wetlands,  'Limnology, 
'Plant  growth,  'Mosses,  'Growth  rates,  'Aquatic 
plants,  Seasonal  variation,  England,  Northern  Pen- 
nines,  Growth,  Temperature  effects,  Temperature, 
Water  temperature,  Precipitation,  Regression  anal- 
ysis, Heavy  metals. 

The  rate  of  shoot  growth  in  Rhynchostegium  ri- 
parioides  was  measured  at  monthly  intervals  over  a 
12-month  period  at  four  upland  sites  in  the  North- 
ern Pennines.  Changes  were  recorded  by  observa- 
tions on  attached  pieces  of  cotton.  Detectable 
growth  was  found  in  each  month,  with  maximum 
in  spring  (up  to  2.31  mm/week)  and  minimum  in 
winter  (1.12  mm/week);  there  was  a  second  small- 
er peak  in  the  autumn.  Growth  rate  was  related 
strongly  to  several  environmental  variables,  in- 
cluding spot  measurements  of  water  temperature 
(positive)  and  mean  monthly  precipitation  (nega- 
tive). A  regression  equation  based  on  these  two 
variables  accounted  for  58%  of  the  variation  re- 
corded. The  growth  rate  did  not  appear  to  be 
affected  by  heavy  metals.  Total  shoot  growth  over 
the  12-month  period  ranged  from  33  4  to  63  3  mm, 
corresponding  to  an  increase  in  mass  of  22.9  and 
120.8  mg,  respectively.  (Author's  abstract) 
W88-08108 


SPATIAL  DISTRIBUTION  OF  TRICHOPTERA 
LARVAE  IN  THE  SEDIMENTS  OF  AN  AUS- 
TRIAN MOUNTAIN  BROOK, 

Vienna  Univ.  (Austria).  Zoologisches  Inst. 

J.  A.  Waringer. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3    p 

469-482,    December    1987.    3    fig,    7    tab,    42    ref, 

append. 


Lakes — Group  2H 

Descriptors:  'Caddisflies,  'Larvae,  'Distribution 
patterns,  'Sediments,  'Streams,  Bottom  sediments, 
Aquatic  insects,  Austria,  Life  cycles.  Spatial  distri- 
bution, Distribution,  Particle  matter,  Organic 
matter,  Biological  samples. 

A  set  of  thirty-six  permanently  installed  standpipe 
traps  was  used  over  2  years  to  sample  caddis  larvae 
at  various  depths  in  the  gravel  bed  of  an  Austrian 
brook.  From  a  total  of  805  specimens  caught,  the 
most  abundant  species  were  Sericostoma  sp  (Seri- 
costomatidae),  and  the  three  limnephilids  Potamo- 
phylax  cingulatus  Steph.,  Allogamus  auricollis 
Pictet  and  Allogamus  uncatus  Brauer.  Sericostoma 
sp.  and  Ecclisopteryx  guttulata  Pictet  were  collect- 
ed down  to  a  sediment  depth  of  1  m.  In  Sericos- 
toma sp.,  a  burrowing  species,  tiny  larvae  were 
found  in  sediments  at  20-60  cm,  where  most  of  the 
life  cycle  is  spent;  fully  grown  larvae  were  mostly 
collected  at  a  depth  of  0-20  cm.  All  instars  of 
Potamophylax  cingulatus,  Allogamus  auricollis 
and  Allogamus  uncatus  larvae  were  most  abundant 
at  the  sediment  surface.  The  horizontal  distribution 
of  the  most  abundant  species  was  studied  at  the  20 
cm  depth  stratum.  Larvae  were  most  abundant  in 
midstream  areas.  Factors  discussed  as  probably 
responsible  for  the  observed  spatial  distribution 
pattern  included  vertical  and  horizontal  water 
flows  within  the  sediments  which  supply  the  sedi- 
ment dwellers  with  oxygen  and  food,  particulate 
organic  matter  concentration  variations,  and  prey 
density.  Water  temperature,  chemical  factors  and 
oxygen  were  concluded  to  be  unimportant  in  de- 
termining spatial  distribution  patterns  since  the 
range  of  these  parameters  was  small  at  the  study 
site.  (Wood-PTT) 
W88-08109 


EVIDENCE  FOR  THE  USE  OF  NON-DETRI- 
TAL  DISSOLVED  ORGANIC  MATTER  BY  MI- 
CROHETEROTROPHS  ON  PLANT  DETRITUS 
IN  A  WOODLAND  STREAM, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

J.  C.  Miller. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 

483-494,  December  1987.  1  fig,  3  tab,  57  ref. 

Descriptors:  'Heterotrophic  bacteria,  'Dissolved 
solids,  'Organic  matter,  'Streams,  'Detritus,  Mi- 
croheterotrophs, Litter,  Biomass,  Bacteria,  Fungi, 
Aquatic  fungi. 

Recent  studies  provide  evidence  for  the  use  of 
exudates  from  living  plants  by  epilithic  microheter- 
otrophs in  streams.  The  possible  use  of  such  non- 
detrital  sources  of  dissolved  organic  matter  (DOM) 
by  stream  microheterotrophs  colonizing  leaf  litter 
was  investigated.  Biomass  of  bacteria  and  of  fungi 
accumulating  in  situ  on  autumn-shed  leaves  in 
flow-through  troughs  from  which  light  was  ex- 
cluded was  compared  to  that  accumulating  on 
leaves  in  troughs  open  to  natural  illumination.  In 
experiments  repeated  at  different  times  of  the  year 
and  in  different  stream  sections,  greater  biomass  of 
microheterotrophs  consistently  accumulated  on  the 
leaf  detritus  in  troughs  open  to  natural  illumina- 
tion. Differences  in  water  temperature  or  in  graz- 
ing of  leaf  surfaces  by  macroinvertebrates  could 
not  account  for  these  consistent  differences.  Fur- 
ther, greater  microheterotroph  biomass  accumulat- 
ed on  light-  and  dark-incubated  leaves  in  a  stream 
section  relatively  open  to  sunlight,  compared  to 
corresponding  leaves  in  a  section  heavily  shaded 
by  canopy  and  understory  vegetation.  These  and 
other  results  suggest  that,  to  some  yet  undeter- 
mined extent,  detritus-associated  microhetero- 
trophs use  non-detrital  DOM.  This  conclusion  is 
consistent  with  a  priori  predictions  based  on  con- 
sideration of  microbial  energetics  involved  in  the 
use  of  detrital  versus  non-detrital  DOM.  Studies  of 
trophic  pathways  in  streams  and  other  aquatic 
habitats  have  failed  to  assess  some  potentially  im- 
portant sources  of  non-detrital  DOM.  The  ability 
of  available  techniques  to  assess  the  relative  roles 
of  detrital  and  non-detrital  sources  of  DOM  is 
evaluated,  and  alternative  approaches  to  this  prob- 
lem are  suggested.  (Author's  abstract) 
W88-08110 
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Group  2H — Lakes 

ALTERATIONS  IN  PERIPHYTON  CHARAC- 
TERISTICS DUE  TO  GRAZING  IN  A  CASCADE 
STREAM, 

Washington  Univ..  Seattle.  Dept.  of  Environmen- 
tal Engineering  and  Science. 
J.  M.  Jacoby. 

Freshwater  Biology  FWBLAB.  Vol.  18,  No.  3,  p 
495-508,  December  1987.  6  fig,  5  tab,  40  ref.  NSF 
Grant  CEE-83-04731. 

Descriptors:  'Periphyton,  •Caddisfiies,  *Mayflies, 
•Larvae,  'Streams,  Biomass,  Diatoms,  Aquatic  in- 
sects. Model  studies,  Accumulation,  Washington, 
Algae. 

In  situ  experiments  were  conducted  in  a  Washing- 
ton stream  to  quantify  the  effects  of  grazing  by  a 
caddisfly  larva.  Dicosmoecus  gilvipes  (Trichop- 
tera:  Limnephilidae),  and  a  mayfly  nymph,  Nixe 
rosea  (Ephemeroptera:  Heptageniidae)  on  periphy- 
ton  biomass,  structure,  and  function.  Dicosmoecus 
gilvipes  reduced  periphyton  biomass  from  92  mg/ 
sq  m  (as  mean  chlorophyll  a)  to  33  mg/sq  m.  The 
grazed  assemblage  was  less  diverse  and  composed 
of  smaller,  closely  attached  diatoms,  whereas  there 
was  a  higher  proportion  of  overstory  and  filamen- 
tous algae  in  the  diverse,  ungrazed  periphyton.  By 
maintaining  the  periphyton  community  as  a  thin 
layer  of  diatoms,  grazing  D.  gilvipes  appeared  to 
promote  a  healthier,  more  vigorous  community 
relative  to  the  ungrazed  mat,  which  became  senes- 
cent in  the  latter  part  of  the  experiment.  Nixe  rosea 
had  little  measurable  effect  on  any  characteristics 
of  the  periphyton  measured.  These  nymphs  appar- 
ently preferred  small  diatoms,  which  resulted  in 
only  micro-scale  alterations  in  periphyton  charac- 
teristics that  were  difficult  to  detect.  Biomass  ac- 
crual of  ungrazed  and  grazed  periphyton  was  de- 
scribed by  the  logistic  growth  equation.  Loss  of 
biomass  due  to  grazing  by  D.  gilvipes  or  to  senes- 
cence and  sloughing  were  incorporated  in  the 
model  to  account  for  changes  in  grazed  and  un- 
grazed periphyton,  respectively.  Proposed  mecha- 
nisms which  described  biomass  accumulation  were 
largely  supported  by  model  predictions.  (Author's 
abstract) 
W88-08111 


MACRO-FLORAL  ASSEMBLAGES  IN 

UPLAND  WELSH  STREAMS  IN  RELATION 
TO  ACIDITY,  AND  THEIR  IMPORTANCE  TO 
INVERTEBRATES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
S.  J.  Ormerod,  K.  R.  Wade,  and  A.  S.  Gee. 
Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 
545-557,    December    1987.    3    fig,    5    tab,    74   ref, 
append. 

Descriptors:  'Acidity,  *Acid  streams,  'Acidic 
water,  'Water  pollution  effects,  'Macroflora,  In- 
vertebrates, Wales,  Streams,  Algae,  Plant  popula- 
tions, Population  density,  Chemical  properties,  Hy- 
drogen ion  concentration,  Aluminum,  Macro- 
phytes  masses,  Computer  programs. 

Macro-flora  (angiosperms,  bryophytes  and  macro- 
scopic algae)  and  macroinvertebrates  were  sam- 
pled in  1984  at  eighty-eight  sites  on  soft-water 
streams  in  upland  Wales.  Assemblage  patterns 
were  related  to  stream  chemistry  using  TWIN- 
SPAN,  DECORANA  and  multiple  discriminant 
analysis.  Floral  assemblages  were  related  most 
strongly  to  pH  and  aluminum  concentration,  with 
Scapania  undulata,  Nardia  compressa  and  filamen- 
tous chlorophytes  characterizing  streams  of  mean 
pH  5.2-5.8,  while  Fontinalis  squamosa  occurred 
mostly  at  pH  5.6-6.2  and  Lemanea  at  pH  5.8-7.0. 
An  indicator  system  based  on  these  taxa  is  pro- 
posed. Assemblages  of  invertebrates  and  flora  con- 
corded  highly  significantly,  sites  with  Scapania  and 
Nardia  holding  impoverished  faunas.  Because  some 
acid  sensitive  invertebrates  (e.g.  Ecdyonurus  and 
Ancylus)  can  feed  from  acid  tolerant  plants  (e.g. 
Scapania),  it  is  hypothesized  that  they  are  restrict- 
ed physiologically  from  acid  streams.  (Author's 
abstract) 
W88-08113 


RELATION  BETWEEN  WAVE  EXPOSURE 
AND  DISTRIBUTION  OF  EMERGENT  VEGE- 
TATION IN  A  EUTROPHIC  LAKE, 


Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

S.  E.  B.  Weisner. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 

537-544,  December  1987.  4  fig,  3  tab,  26  ref. 

Descriptors:  'Plant  populations,  'Waves,  'Distri- 
bution patterns,  'Eutrophic  lakes,  Water  depth, 
Littoral  zone,  Lakes,  Sweden,  Distribution,  Spatial 
distribution,  Biomass,  Substrates. 

Maximum  water  depth  penetration  and  changes  in 
horizontal  distribution  during  39  years  of  the  emer- 
gent vegetation  in  a  eutrophic  lake  in  southern 
Sweden  were  investigated.  The  capacity  of  the 
emergent  vegetation  to  penetrate  into  deeper  water 
areas  was  higher  at  wave-exposed  than  at  sheltered 
sites.  Differences  in  biomass  and  biomass  allocation 
of  the  dominant  species,  Phragmites  australis,  be- 
tween an  exposed  and  a  sheltered  site  suggest  that 
horizontal  expansion  towards  deeper  water  at  shel- 
tered sites  is  limited  by  unfavorable  substrate  con- 
ditions. (Author's  abstract) 
W88-08114 


TOTAL  BACTERIAL  CELL  COUNTS  AND  ES- 
TERASE-ACTIVITY  IN  A  SMALL  UNPOLLUT- 
ED STREAM  DURING  THE  MAIN  VEGETA- 
TIVE PERIOD, 

Gesamthochschule  Essen  (Germany,  F.R.).  Fach- 

bereich  9  -  Geologic 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08163 


BENZENE  IN  THE  ANOXIC  HYPOLIMNION 
OF  A  FRESHWATER  LAKE, 

Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 

mische  Pflanzenphysiologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08174 


DOWNCORE  SULPHUR  ISOTOPE  RATIOS 
AND  DIATOM  INFERRED  PH  IN  AN  ARTIFI- 
CIALLY ACIDIFIED  CANADIAN  SHIELD 
LAKE, 

Brock  Univ.,   St.   Catharines  (Ontario).   Dept.   of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08200 


SUCCESSFUL  CONTROL  OF  THE  FLOATING 
WEED  SALVINIA  MOLESTA  IN  PAPUA,  NEW 
GUINEA:  A  USEFUL  BIOLOGICAL  INVASION 
NEUTRALIZES  A  DISASTROUS  ONE, 

United  Nations  Development  Programme,  Wewak 
(Papua   New   Guinea).   Salvinia   Control   Project. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-08215 


FORESEEABLE  FLOODING  AND  DEATH  OF 
COASTAL  WETLAND  FORESTS, 

Louisiana    State   Univ.,    Baton    Rouge.    Lab.    for 

Weland  Soils  and  Sediments. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08218 


CONSERVATION  AND  UTILIZATION  OF 
AQUATIC  MACROPHYTES  IN  LAKE  KAINJI, 
NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
E.  A.  Obot,  and  J.  S.  O.  Ayeni. 
Environmental  Conservation  EVCNA4,  Vol.    14, 
No.  2,  p  168-170,  Summer  1987.  3  fig,  4  ref. 

Descriptors:  'Aquatic  weed  control,  'Lakes,  'Ar- 
tificial lakes,  'Aquatic  plants,  'Macrophytes, 
•Aquatic  weeds,  'Water  conservation,  'Wildlife 
conservation,  Livestock,  Fodder,  Fertilizers,  Sa- 
vannas, Semiarid  lands,  Hippopotamus,  Manatee. 

The  explosive  growth  of  aquatic  macrophytes 
during  the  early  years  of  man-made  lakes  has  been 
linked  to  the  high  level  of  nutrients  in  the  water, 
originating  from  decaying  flooded  organic  materi- 
als. Although  this  explosive  growth  of  floating 
macrophytes  has  not  been  realized  in  Lake  Kainji, 
owing  probably  to  the  extensive  clearing  and  burn- 
ing operations  that  were  carried  out  prior  to  im- 


poundment, the  emergent  grass  Echinochloa  stag- 
nina,  in  association  with  the  floating  grasses  Vossia 
cuspidata  and  Sacciolepis  africana,  and  the  broad- 
leafed  Polygonum  senegalense,  constitute  a  distinc- 
tive flora.  The  presence  of  the  macrophytes  has 
been  attended  by  the  return  of  the  hippopotamus, 
and  conservationists  are  optimistic  for  the  reintro- 
duction  of  the  manatee  as  a  result  of  the  presence 
of  the  food  macrophytes.  The  macrophytic  vegeta- 
tion is  also  indicated  as  a  valuable  spawning- 
ground  for  economically  important  fish  as  well  as 
game  birds,  and  a  useful  source  of  dry  season 
livestock  fodder.  The  Kainji  Lake  Research  Insti- 
tute has  developed  an  aquatic  weed  utilization 
system.  Under  this  system,  the  harvested  weeds  are 
dried  in  a  solar  drier,  following  which  the  dried 
plants  are  fed  to  livestock.  Livestock  droppings  are 
used  as  fish-pond  fertilizer  and  organic  fertilizer  on 
vegetable  farms.  In  an  experimental  feeding  trial, 
bulls  gained  approximately  2  kg  (live-weight)  per 
week  throughout  the  dry  season.  This  ability  to 
maintain  the  weight  of  livestock  using  otherwise 
useless  aquatic  weeds  is  a  stimulating  prospect 
towards  the  improvement  of  livestock  productivity 
in  the  savanna  zone  and  other  semi-arid  regions. 
(Sand-PTT) 
W88-08220 


DEVELOPMENT  AND  BIOLOGICAL  STATUS 
OF  LAKE  KARIBA  -  A  MAN-MADE  TROPICAL 
LAKE, 

Moi  Univ.,  Eldoret  (Kenya). 

For   primary   bibliographic   entry   see   Field   6G. 

W88-08231 


NEW  PURPLE  SULFUR  BACTERIUM  FROM 
STRATIFIED  FRESHWATER  LAKES,  AMOE- 
BOBACTER  PURPUREUS  SP.  NOV., 

Konstanz  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologic 

B.  Eichler,  and  N.  Pfennig. 

Archives  of  Microbiology   AMICCU,  Vol.    149, 

No.  5,  p  395-400,  March  1988.  4  fig,  2  tab,  23  ref. 

Descriptors:  'Sulfur  bacteria,  'Lakes,  'Limnolo- 
gy, 'Stratified  freshwater  lakes,  'Stratification, 
'Microbiological  studies,  'Bacteria,  Freshwater 
lakes,  Germany,  Gas  vacuoles,  Okenone,  Bacter- 
iochlorophyll  a,  Chlorophyll  a,  Chromatiaceae. 

Six  strains  of  a  new  purple  sulfur  bacterium  were 
isolated  from  the  chemocline  of  four  different 
freshwater  lakes.  Single  cells  were  spherical  to 
oval,  nonmotile  and  contained  gas  vacuoles  in  the 
central  part  of  the  cytoplasm.  All  strains  contained 
bacteriochlorophyll  a  and  okenone  as  the  major 
carotenoid.  The  intercytoplasmic  membrane 
system  was  of  vesicular  type.  All  strains  resembled 
each  other  in  growth  conditions  and  use  of  simple 
organic  carbon  sources.  The  strains  were  able  to 
grow  microaerophilic  in  the  dark,  used  hydrogen 
sulfide,  elemental  sulfide  or  thiosulfate  as  electron 
donor,  and  lacked  assimilatory  sulfate  reduction. 
On  the  basis  of  all  characteristics,  the  new  bacteri- 
um represents  a  new  species  of  the  genus  Amoebo- 
bacter,  A.  purpureus  sp.  nov.  (Author's  abstract) 
W88-08239 


CHRYSOPHYCEAN  MICROFOSSILS  PRO- 
VIDE NEW  INSIGHT  INTO  THE  RECENT  HIS- 
TORY OF  A  NATURALLY  ACIDIC  LAKE 
(CONE  POND,  NEW  HAMPSHIRE), 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08258 

PROCESSES  AND  CAUSES  OF  LAKE  ACIDIFI- 
CATION DURING  SPRING  SNOWMELT  IN 
THE  WEST-CENTRAL  ADIRONDACK  MOUN- 
TAINS, NEW  YORK, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08259 
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EFFECTS  OF  IRRADIANCE  ON  THE  COMMU- 
NITY STRUCTURE  AND  BIOMASS  OF  ALGAL 
ASSEMBLAGES  IN  LABORATORY  STREAMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Botany 
and  Plant  Pathology. 
A.  D.  Steinman,  and  C.  D.  Mclntire. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  9,  p  1640-1648,  Sep- 
tember 1987.  18  fig,  33  ref.  National  Science  Foun- 
dation Grant  BSR-83 18386. 

Descriptors:  *Irradiance  effects,  'Irradiation,  *Bio- 
mass,  'Taxonomy,  'Stream  biota,  'Light  intensity, 
•Aquatic  populations,  'Plant  populations,  'Stream 
algae,  'Laboratory  streams,  USA,  Algal  popula- 
tions, Taxonomic  structure,  Physiognomy,  Dia- 
toms, Algae,  Benthic  flora. 

Studies  in  natural  streams  have  implicated  irradi- 
ance  as  a  factor  which  has  a  strong  influence  on 
the  dynamics  of  algal  communities.  In  this  study, 
laboratory  streams  were  used  in  a  replicated,  ex- 
perimental design  to  investigate  whether  differ- 
ences in  algal  blooms,  taxonomic  structure  and 
physiognomy  result  from  exposure  to  different  ir- 
radiances.  Effects  of  four  photon  flux  densities  (15, 
50,  150  and  400  microE  per  square  meter  per 
second)  on  locally  collected  benthic  stream  algae 
were  monitored  over  a  48  day  period.  Biomass 
increased  in  all  streams  during  the  experiment,  but 
the  streams  exposed  to  the  highest  irradiance  had 
25  times  more  biomass  at  the  end  of  the  experiment 
than  the  channels  exposed  to  the  lowest  irradiance. 
Although  diatoms  were  the  dominant  algal  class  in 
all  streams,  the  relative  abundance  of  chlorophytes 
was  much  greater  in  streams  exposed  to  150  and 
400  microE  per  square  meter  per  second  than  in 
channels  treated  with  15  and  50  microE  per  square 
meter  per  second.  Detrended  correspondence  anal- 
ysis indicated  that  the  successional  trajectories  of 
assemblages  exposed  to  low  irradiances  were  quite 
distinct  from  those  of  assemblages  treated  with 
high  irradiances.  Observations  of  assemblage  phys- 
iognomy by  scanning  electron  microscopy  re- 
vealed that  at  low  irradiances,  a  densely  packed 
understory  of  adnate  diatoms,  with  a  few  over- 
story  diatoms,  covered  the  tile  surface.  At  high 
irradiances,  tiles  were  overlaid  with  thick  algal 
mats  composed  of  filamentous  and  coenobic  chlor- 
ophytes and  diatoms  of  various  growth  forms  (ro- 
sette, chain-forming  and  solitary).  The  experimen- 
tal results  suggested  that  differences  in  biomass  and 
community  structure  among  the  laboratory  assem- 
blages were  a  direct  result  of  light  energy  and  that 
irradiance  is  a  major  factor  influencing  algal  dy- 
namics in  lotic  ecosystems.  (Author's  abstract) 
W88-08260 


DURABLE  AND  TRANSPORTABLE  LIMNE- 
TIC ENCLOSURE  SYSTEM  SUITABLE  FOR 
WIND-EXPOSED  LAKES, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08261 


CONTRIBUTION  OF  CALCITE  TO  THE  PAR- 
TICLE-SIZE SPECTRUM  OF  LAKE  MICHI- 
GAN SESTON  AND  ITS  INTERACTIONS 
WITH  THE  PLANKTON, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

H.  A.  Vanderploeg,  B.  J.  Eadie,  J.  R.  Liebig,  S.  J. 
Tarapchak,  and  R.  M.  Glover. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   44,  No.    11,  p   1898-1914, 
November  1987.  14  fig,  5  tab,  65  ref. 

Descriptors:  'Chemical  precipitation,  'Suspended 
solids,  'Seston,  'Limnology,  'Lake  Michigan, 
•Calcite,  'Plankton,  'Particle  size  spectrum,  'Cal- 
cite precipitation,  'Lakes,  Coulter  counter  method, 
Whitings,  Cladocerans,  Lake  chemistry,  Food 
web,  Chemical  properties. 

We  determined  the  contribution  of  calcite  to  the 
total  particle-size  spectrum  of  Lake  Michigan 
seston  during  different  seasons  in  1978-83  and  1985, 
employing  a  novel  Coulter  counter  method  to  ex- 
amine the  intensity  and  ecological  effects  of  calcite 


whitings  that  result  from  autogenic  precipitation  of 
calcite.  The  whitings  were  most  intense  during 
September  when  12-56%  of  the  total  particle 
volume  was  calcite.  Overall,  the  food  web  dynam- 
ics were  more  controlling  than  controlled  by  whit- 
ings. Year-to-year  variation  in  calcite  concentra- 
tion was  probably  caused  by  predation-controlled 
variation  in  primary  production  which  drives  cal- 
cite precipitation  through  C02  uptake.  Feeding 
rate  of  cladocerans  in  Lake  Michigan  is  slightly 
reduced  (16%)  by  calcite,  but  that  of  copepods  is 
not.  Light  extinction  is  only  slightly  increased. 
Coprecipitation  and  sinking  of  P  with  calcite  is 
probably  a  minor  factor  in  regulating  P  concentra- 
tion in  the  epilimnion  of  Lake  Michigan.  Removal 
of  nutrients  is  enhanced  by  increased  sinking  rates 
caused  by  inclusion  of  calcite  in  fecal  pellets  and 
matter.  Although  all  of  the  effects  of  calcite  on 
plankton  dynamics  appear  to  be  subtle  in  Lake 
Michigan,  large  effects  can  be  expected  for  lakes  of 
greater  calcium  hardness  and  eutrophy.  (Author's 
abstract) 
W88-08266 


OVERVIEW  OF  STUDIES  ON  THE  NUTRIENT 
STATUS  OF  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  S.  Lean. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  12,  p  2042-2046, 
December  1987.  2  fig,  19  ref. 

Descriptors:  'Limnology,  'Lakes,  'Limiting  nutri- 
ents, 'Phosphorus  removal,  'Stratification,  'Nutri- 
ents, 'Food  web,  'Lake  Ontario,  Bioconcentra- 
tion,  Nutrient  availability,  Phosphates,  Nitrogen, 
Nitrates,  Plankton,  Zooplankton,  Algal  growth, 
Upwelling,  Seasonal  variation. 

A  multidisciplinary  seasonal  study  of  nutrient  dy- 
namics in  Lake  Ontario  included  extensive  investi- 
gations of  physical  processes  but  focused  particu- 
larly on  the  influence  of  phosphorus  and  nitrogen 
on  algal  growth  and  plankton  composition  and  also 
on  the  transport  rates  between  biological  compart- 
ments. Spring  soluble  reactive  phosphate  (SRP) 
has  dropped  by  70%  and  spring  total  P  (TP)  has 
decreased  50%  from  that  in  the  early  1970's.  No 
reduction  in  summer  TP  or  chlorophyll  a  has  been 
observed.  Spring  nitrate  concentrations  have  in- 
creased from  1968  to  1982.  The  relationship  be- 
tween chlorophyll  a  and  nitrate  and  P  indicates 
that  Lake  Ontario  has  probably  shifted  from  N 
limitation  to  P  limitation.  P  loading  in  Lake  Ontar- 
io continues  throughout  the  year  in  contrast  to 
most  lakes  where  P  loading  usually  occurs  with 
the  spring  freshet.  Plankton  at  the  nearshore  sta- 
tions become  P  deficient  in  April  whereas  plankton 
from  the  midlake  areas  do  not  become  P  deficient 
until  stratification.  Summer  upwelling  reduces  the 
degree  of  P  deficiency.  During  the  summer,  P  is 
recycled  through  community  excretion  processes 
and  sedimentation  losses  are  low.  Prior  to  the 
summer  stratification,  sedimentation  of  the  diatom 
community  is  the  principal  pathway  for  P  and  C 
losses.  (Miller-PTT) 
W88-08269 


STRATIFICATION,  CURRENTS,  AND  UP- 
WELLING IN  LAKE  ONTARIO,  SUMMER 
1982, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Physics  and  Systems  Div. 
T.  J  Simons,  and  W.  M.  Schertzer. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2047-2058, 
December  1987.  9  fig,  8  ref. 

Descriptors:  'Limnology,  'Stratification,  'Lake 
Ontario,  'Circulation,  'Upwelling,  'Water  cur- 
rents, 'Wind,  Seasonal  variation,  Temperature  var- 
iation, Physical  properties. 

Physical  measurements  were  carried  out  on  Lake 
Ontario  during  the  summer  of  1982.  Seasonal  vari- 
ation of  stratification  and  circulation  are  illustrated 
by  monthly  averages  of  temperature  and  current 
distributions  in  a  north-south  cross  section  of  the 
lake.  Day-to-day  variations  of  temperature  and 
currents  are  presented  for  three  periods  coinciding 


with  biochemical  investigations  along  the  same 
transect  of  the  lake.  A  wind-induced  upwelling 
event  followed  by  alongshore  propagation  of  a 
warm  water  wave  is  described.  Wave  propagation 
along  the  shore  is  explained  on  the  basis  of  a 
Kelvin-wave  mechanism.  Updwelling  at  a  given 
location  depends  not  only  on  local  wind  forcing 
but  also  on  the  history  of  wind-induced  upwelling 
at  other  points  around  the  lake.  (Miller-PTT) 
W88-08270 


RESPONSE  OF  LAKE  ONTARIO  TO  REDUC- 
TIONS IN  PHOSPHORUS  LOAD,  1967-82, 

Inland  Waters  Directorate,  Burlington  (Ontario). 
Water  Quality  Branch. 
R.  J.  J.  Stevens,  and  M.  A.  Neilson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2059-2068, 
December  1987.  7  fig,  1  tab,  56  ref. 

Descriptors:  'Phosphorus  removal,  'Limnology, 
'Total  phosphorus,  'Nitrogen  cycle,  'Lake  Ontar- 
io, 'Lakes,  'Epilimnion,  Ecosystems,  Soluble  reac- 
tive phosphorus,  Regression  analysis,  Nitrites,  Ni- 
trates, Nitrogen,  Stratification,  Algal  biomass. 

Total  phosphorus  (TP)  loading  to  Lake  Ontario 
has  declined  from  14600  t/yr  in  1969  to  8900  t/yr 
in  1982.  Midlake  spring  TP  has  responded  rapidly 
to  these  reductions,  decreasing  at  the  rate  of  1.09 
micrograms/1/yr  from  a  maximum  of  30.6  micro- 
grams/1 in  1972  to  12.8  micrograms/1  in  1982. 
Spring  soluble  reactive  phosphorus  (SRP)  exhibit- 
ed a  proportionally  larger  decrease  than  TP  so  that 
1982  SRP  was  33%  of  1973  levels  compared  with 
42%  for  TP.  A  multiple  regression  equation  indi- 
cated an  80%  response  time  of  spring  TP  within  2 
yr  and  a  90%  response  time  within  4  yr.  Spring 
nitrate  plus  nitrite  has  increased  since  1969  at  the 
rate  of  9.5/micrograms/l  yr  causing  N:P  ratios  to 
increase  from  10  to  32.  Mean  summer  epilimnetic 
TP  declined  at  the  rate  of  only  0.3  micrograms/1/ 
yr  from  1977  to  1982  so  that  mean  summer  TP 
levels  now  exceed  spring  TP  by  1-2  micrograms/1. 
This  suggests  that  loading  to  the  lake  during  the 
stratified  period  has  not  shown  a  similar  decline 
and  may  be  responsible  for  the  lack  of  a  trend  in 
algal  biomass  indicators  during  this  period.  (Au- 
thor's abstract) 
W88-08271 


PHOSPHORUS  DEFICIENCY  OF  LAKE  ON- 
TARIO PLANKTON, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  R.  S.  Lean,  A.  A.  Abbott,  and  F.  R.  Pick. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2069-2076, 
December  1987.  6  fig,  2  tab,  19  ref. 

Descriptors:  'Limnology,  'Phosphate  Deficiency 
Index,  'Phosphorus,  'Plankton,  'Lake  Ontario, 
'Thermal  stratification,  'Lakes,  Ecosystems, 
Carbon  assimilation,  Turnover  time,  Alkaline  phos- 
phatase activity,  Photosynthesis,  Photosynthetic 
depression,  Protein  to  carbohydrate  ratio,  Nutri- 
ents, Algae,  Enzymes. 

The  phosphate  deficiency  index  (PDI),  the  ratio  of 
photosynthetic  carbon  assimilation  at  optimal  light 
to  the  maximum  uptake  velocity  for  phosphate, 
showed  that  P  deficiency  occurred  in  the  near- 
shore  plankton  of  Lake  Ontario  during  the  spring 
thermal  bar  conditions  and  in  the  midlake  plankton 
immediately  after  stratification.  This  condition  per- 
sisted until  October,  when  deep  mixing  of  the 
water  column  occurred.  Carbon  and  phosphate 
assimilation  were  by  similar  size  classes,  and  as  the 
ratio  of  two  rate  processes,  PDI  was  independent 
of  both  temperature  and  biomass.  Turnover  time 
and  alkaline  phosphatase  activity  (APA)  correlated 
with  PDI.  Short-term  photosynthetic  depression 
with  phosphate  enrichment  occurred  in  only  7  of 
23  experiments  and  may  either  reflect  P-sufficient 
conditions  or  high  protein  to  carbohydrate  ratios 
due  to  physical  events  common  to  large  lakes. 
PDI,  protein  to  carbohydrate  ratios,  and  photosyn- 
thetic depression  respond  principally  to  algal  activ- 
ity. Although  turnover  time  and  APA  reflect  the 
activity  of  smaller  microorganisms,  primarily  he- 
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terotrophic  bacteria,   all   indices  were  consistent. 

(Author's  abstract) 

W88-08272 


SUBCELLULAR  PHOSPHORUS  KINETICS 
FOR  LAKE  ONTARIO  PLANKTON, 

National  Water  Research  Inst..  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
D.  R.  S.  Lean,  and  R.  L.  Cuhel. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2077-2086, 
December  1987.  9  fig,  5  tab,  22  ref. 

Descriptors:  'Phosphorus,  'Kinetics,  'Lake  Ontar- 
io, 'Plankton,  'Limnology,  'Lakes,  Microbiologi- 
cal studies.  RNA,  DNA,  HTCA,  Isotopes,  Radio- 
active isotopes.  Seasonal  depletion. 

The  subcellular  distribution  of  recently  incorporat- 
ed 32P04  was  used  to  demonstrate  that  plankton  in 
the  surface  waters  of  Lake  Ontario  were  phospho- 
rus deficient  to  some  extent  throughout  the  entire 
study  period  from  April  to  October  1982.  Most 
(approximately  80%)  of  the  initial  uptake  of  carri- 
er-free radioactive  P04  was  the  low  molecular 
weight  (LMW)  fraction.  Ribonucleic  acid  (RNA) 
was  the  other  major  fraction.  Although  uptake  was 
often  complete  within  1  hr,  changes  in  the  subcel- 
lular distribution  continued  for  6-20  hr  with  about 
half  the  LMW  32P  being  transferred  to  RNA. 
Both  a  phospholipid  fraction  and  a  fraction  ex- 
tracted with  hot  trichloroacetic  acid  (HTCA)  con- 
taining DNA  and  high  molecular  weight  polyphos- 
phate increased  to  4-15%  of  the  total  isotope  incor- 
porated. In  contrast  with  these  experiments  where 
net  P  uptake  was  zero  with  added  P04  the  net 
influx  continued  for  periods  in  excess  of  30  hr  but 
the  subcellular  distribution  was  constant  within  2-4 
hr.  About  80%  of  the  initial  uptake  was  as  LMW 
32P  and  a  rapid  net  synthesis  of  LMW  polyphos- 
phate was  observed.  These  patterns  were  common 
for  both  small  and  large  plankton  classes.  (Author's 
abstract) 
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INTERPRETATIONS  OF  ALKALINE  PHOS- 
PHATASE ACTIVITY  IN  LAKE  ONTARIO, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
F.  R.  Pick. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  12,  p  2087-2094, 
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Descriptors:  'Limnology,  'Alkaline  phosphatase 
activity,  'Lake  Ontario,  'Plankton,  Biomass,  Phos- 
phorus deficiency,  Thermal  stratification,  En- 
zymes, Algae,  Ecosystems. 

Alkaline  phosphatase  activity  (APA)  in  Lake  On- 
tario reached  maximum  levels  of  0.25  microMP 
released/hr  during  1982.  Relatively  high  values 
were  first  detected  in  nearshore  surface  water  in 
May  concurrent  with  thermal  bar  development 
and  at  a  later  date  (end  of  June)  at  a  midlake 
station  following  transport  of  nearshore  water  to 
the  middle.  Al'A  remained  detectable  throughout 
the  summer  but  declined  in  mid-August  as  a  result 
of  upwelling  events.  With  fall  mixing,  APA  per- 
sisted throughout  the  entire  water  column.  Addi- 
tions of  phosphate  did  not  inhibit  APA  until  en- 
richments were  much  greater  than  maximum  ambi- 
ent concentrations  of  soluble  reactive  P.  The  find- 
ings suggest  that  APA  is  not  a  sensitive  indicator 
of  P  deficiency.  APA  activity  was  correlated  with 
nanoplankton  (2-20  micrometers)  plus  picoplank- 
ton  (0.2-2  micrometers)  biomass  but  not  with  total 
algal  biomass.  APA  associated  with  particles  >  12 
micrometers  was  relatively  unimportant.  (Author's 
abstract) 
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CARBOHYDRATE  AND  PROTEIN  CONTENT 
OF  LAKE  SESTON  IN  RELATION  TO  PLANK- 
TON NUTRIENT  DEFICIENCY, 

Ottawa  Univ  (Ontario).  Dept.  of  Biology. 
F  R.  Pick. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
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Descriptors:  'Limnology,  'Carbohydrates,  'Pro- 
teins, 'Lake  Ontario,  'Nutrients,  'Lakes,  'Plank- 
ton, 'Seston,  Ecosystem,  Biomass,  Protein  to  car- 
bohydrate ratio,  Stratification,  Diurnal  changes, 
Jacks  Lake,  Chlorophyll  a. 

Carbohydrate  and  protein  content  of  seston  from 
Lake  Ontario  and  Jacks  Lake  were  measured 
during  the  ice-free  season  as  a  means  of  estimating 
plankton  nutritional  status.  Despite  the  similar 
trophic  level  of  these  lakes,  protein  to  carbohy- 
drate ratios  were  generally  above  1  in  Lake  Ontar- 
io indicating  lack  of  severe  phosphorus  or  nitrogen 
deficiency.  On  the  other  hand,  those  of  Jacks  Lake 
were  always  below  1  indicating  severe  nutrient 
stress.  However,  in  Lake  Ontario,  some  discrepan- 
cies with  other  indicators  of  nutrient  status  oc- 
curred which  complicate  interpretations  of  the 
ratio.  The  ratio  will  also  not  distinguish  phospho- 
rus from  nitrogen  deficiency.  On  average,  28% 
(11-80%)  of  the  particulate  organic  carbon  is  car- 
bohydrate carbon  and  80%  (40-100%)  of  the  par- 
ticulate organic  nitrogen  is  protein-nitrogen  in 
Lake  Ontario.  Chlorophyll  a  explained  44%  of  the 
variation  in  carbohydrate  but  only  22%  of  the 
variation  in  protein.  Diurnal  as  well  as  seasonal 
and  vertical  changes  in  the  ratio  of  protein  to 
carbohydrate  were  observed.  (Author's  abstract) 
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PROTEIN  SYNTHESIS  BY  LAKE  PLANKTON 
MEASURED  USING  IN  SITU  CARBON  DIOX- 
IDE AND  SULFATE  ASSIMILATION, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Biology  and  Living 
Resources. 
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Descriptors:  'Limnology,  'Carbon  dioxide,  'Sul- 
fates, 'Plankton,  'Lakes,  'Lake  chemistry,  Ecosys- 
tems, Nutrients,  In  situ  tests,  Chlorophyll  a,  Photo- 
synthesis, Algae,  Proteins,  Phytoplankton. 

Sequential  4-6  hr  in  situ  measurements  of  carbon 
dioxide  and  sulfate  uptake  showed  midday  deepen- 
ing of  the  depth  of  P  sub  max  and  photoinhibition 
of  upper  water  column  samples.  Analysis  of  subcel- 
lular fractions  accentuated  total  uptake  measure- 
ments with  net  protein  synthesis  providing  a  direct 
measure  of  growth.  The  percentage  of  carbon  as- 
similated into  protein  was  smallest  at  the  depth  of 
maximum  photosynthesis  and  increased  with  light 
limitation.  Summed  incubations  agreed  well  with 
all-day  deployments  for  total  carbon  fixation  and 
protein  synthesis.  Assimilation  numbers  were  con- 
sistently low:  <2.5  gCgChlorophyll  a/h  with  inte- 
grated (0-20  m)  areal  production  of  616-1467  mg 
C/m  sq  and  7.5-32.4  mg  S/sq  m  during  the  light 
day.  Nonreductive  sulfate  assimilation  (predomi- 
nantly ester  S04(-)  accounted  for  up  to  40%  of  the 
total  sulfate  uptake  when  diatoms  predominated. 
Protein  synthesis  measured  with  35S  (200-1000  mg 
protein/sq  m  during  the  light  day)  increased  57- 
89%  overnight.  Hourly  rates  were  similar  during 
light  and  scotophase  incubations.  Night  metabo- 
lism substantially  altered  the  biochemical  composi- 
tion (e.g.  protein,  lipid  and  carbohydrate)  of  the 
plankton  with  respect  to  newly  incorporated 
carbon.  Combined  plant-specific  H14C03(-)  and 
general  microbial  35S04  (--)  techniques  suggested 
algal  dominance  in  the  mixed  water.  (Author's 
abstract) 
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INFLUENCE  OF  LIGHT  INTENSITY,  LIGHT 
QUALITY,  TEMPERATURE,  AND  DAY- 
LENGTH  ON  UPTAKE  AND  ASSIMILATION 
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Descriptors:  'Light  intensity,  'Light  quality, 
'Limnology,  'Temperature  effects,  'Carbon  diox- 
ide, 'Sulfates,  'Lake  Ontario,  'Lake  chemistry, 
Lakes,  'Plankton,  Ecosystems,  Phytoplankton, 
Photosynthesis,  Carbohydrates,  Proteins,  Biomass. 

The  biochemical  composition  of  newly  produced 
phytoplankton  biomass  in  Lake  Ontario  varied  sys- 
tematically with  respect  to  experimentally  manipu- 
lated incident  light  intensity  and  environmentally 
imposed  water  temperature  and  daylength,  but  was 
insensitive  to  light  quality.  Total  uptake  of  re- 
labeled bicarbonate  was  light  dependent  while 
35S04  (--)  uptake  was  light  stimulated.  Subcellular 
allocation  of  14C  for  relative  protein,  carbohydrate 
and  lipid  polymer  synthesis  responded  sensitively 
to  subsaturating  light.  Pathways  of  35S  assimilation 
were  unaffected  by  light  intensity.  Night  protein 
synthesis  and  attendant  respiration  of  polymeric 
carbohydrates  was  a  function  of  prior  light  history; 
with  daytime  illumination  at  P  sub  opt,  day  and 
night  rates  of  35S04-S  incorporation  into  protein 
were  often  indistinguishable.  Using  April-Novem- 
ber data  from  P  sub  opt  only,  allocation  of  carbon 
to  carbohydrate  polymer  storage  for  night  growth 
was  strictly  proportional  to  night  length.  The  pro- 
portion of  carbon  contained  in  protein  was  strong- 
ly correlated  with  in  situ  water  temperature.  The 
lack  of  cross-correlation  suggests  that  temperature 
and  daylength  exert  independent  constraints  on  the 
biochemical  composition  of  lake  microplankton. 
(Author's  abstract) 
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NITROGEN  TRANSFORMATIONS  IN  LAKE 
ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
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December  1987.  12  fig,  4  tab,  46  ref. 

Descriptors:  'Lake  Ontario,  'Ammonium,  'Lakes, 
Ecosystems,  'Lake  chemistry,  'Nitrogen  cycle, 
♦Nitrates,  Nitrites,  Stratification,  Nitrous  oxide, 
Food  chain,  Denitrification,  Sedimentation,  Sea- 
sonal variation. 

Concentrations  of  ammonium  plus  nitrite  in  Lake 
Ontario  were  highly  correlated  with  ammonium 
regeneration  from  zooplankton  excretion 
(r  + 0.966),  inferring  that  elevated  nitrite  concen- 
trations result  from  nitrification.  Nitapyrin-sensi- 
tive  dark  14C-labeled  bicarbonate  assays  confirmed 
high  rates  of  nitrification  by  chemoautotrophic 
bacteria.  15N-labeled  experiments  showed  that  ni- 
trite, not  ammonium,  was  the  principal  form  of  N 
used  for  total  microbial  protein  synthesis.  Size 
fractionation  experiments  also  suggested  that  small 
cells  were  responsible  for  most  of  the  ammonium 
uptake,  while  large  cells  used  mostly  nitrate.  Ni- 
trate depletion  in  the  surface  waters  during 
summer  stratification  resulted  from  movement  to 
particulate  N,  nitrite,  ammonium  as  well  as  losses 
in  particulate  N  due  to  sedimentation.  At  least  one 
third,  however,  was  unaccounted  for  and  may 
have  been  converted  to  protein  which  would  move 
up  the  food  chain  to  larger  organisms  (fish)  not 
sampled  during  conventional  water  chemistry.  Ni- 
trous oxide  profiles  showed  that  nitrate  losses 
through  denitrification  are  unlikely  to  occur.  Con- 
sequently, unless  nitrate  loading  to  Lake  Ontario  is 
reduced,  nitrate  concentrations  should  be  expected 
to  continue  to  increase.  (Author's  abstract) 
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PHOTOINHIBITION  OF  DCMU-ENHANCED 
FLUORESCENCE  IN  LAKE  ONTARIO  PHY- 
TOPLANKTON, 
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cal Sciences. 
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Descriptors:  'Limnology,  'Fluorescence.  'Pho- 
toinhibition,     'Lake     Ontario,      'Phytoplankton, 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


•Lakes,   'Photosynthesis,   Ecosystems,    Bioassays, 
Vertical  distribution,  Seasonal  variation. 

Measurement  of  l-(3,4-dichlorophenyl)-l,l-dimeth- 
ylurea  (DCMU)  enhanced  fluorescence  (F  sub 
DCMU)  suggested  that  photoinhibition  of  photo- 
synthesis was  frequently  an  artifact  of  in  situ  bottle 
incubations  in  Lake  Ontario  phytoplankton.  In  a 
seasonal  study,  F  sub  DCMU  of  all  populations 
was  depressed  by  bright  light  in  an  incubator. 
However,  when  the  euphotic  zone  did  not  exceed 
the  depth  of  the  mixed  layer,  vertical  transport  of 
phytoplankton  into  either  low-light  or  dark  regions 
apparently  allowed  reversal  of  photoinhibition  of  F 
sub  DCMU.  Advantages  of  F  sub  DCMU  as  a 
bioassay  of  vertical  mixing  include  rapidity  of  re- 
sponse time,  ease  of  measurement  on  the  field,  and 
insensitivity  of  this  parameter  to  changes  in  phos- 
phorous status  of  the  population.  Because  of  sea- 
sonal changes  in  the  photoadaptive  response  of 
natural  populations,  the  rate  constants  and  thresh- 
old light  levels  required  to  cause  the  response  must 
be  determined  at  each  use  if  the  method  is  to  be 
quantitative.  (Author's  abstract) 
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DIFFERENCES  BETWEEN  NEARSHORE  AND 
OFFSHORE  PHYTOPLANKTON  COMMUNI- 
TIES IN  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
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December  1987.  4  fig,  4  tab,  43  ref. 

Descriptors:  'Lake  restoration,  *Lake  Ontario, 
•Lakes,  'Water  quality,  'Phytoplankton,  'Bio- 
mass,  Chlorophyll  a,  Algae,  Seasonal  variation, 
Spatial  variation. 

Differences  between  nearshore  and  offshore  phyto- 
plankton biomass  and  composition  were  evident  in 
Lake  Ontario  in  1982.  Phytoplankton  biomass  was 
characterized  by  multiple  peaks  which  ranged  over 
three  orders  of  magnitude.  Perhaps  as  a  conse- 
quence of  the  three  times  higher  current  velocities 
at  the  northshore  station,  phytoplankton  biomass 
ranged  from  0.09  to  9.00g/cu  m  compared  with 
0.10  to  2.40  g/cu  m  for  the  midlake  station.  Bacil- 
lariophycae  was  the  dominant  group  at  the  north- 
shore  station  until  September  when  Cyanophyta 
contributed  most  to  the  biomass  (83%).  Although 
Bacillariophycae  was  the  principal  component  of 
the  spring  phytoplankton  community  at  the  mid- 
lake  station,  phytoflagellates  (49%)  and  Chloro- 
phycae  (25%)  were  responsible  for  summer  bio- 
mass, with  the  Chlorophycae  expanding  to  80%  in 
the  fall.  The  seasonal  pattern  of  epilimnetic  chloro- 
phyll a  correlated  with  temperature.  While  chloro- 
phyll a  concentrations  were  similar  to  values  from 
1970  and  1972,  algal  biomass  had  declined  and  a 
number  of  eutrophic  species  previously  found  were 
absent  in  1982.  (Author's  abstract) 
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PICOPLANKTON  AND  NANOPLANKTON 
BIOMASS  IN  LAKE  ONTARIO:  RELATIVE 
CONTRIBUTION  OF  PHOTOTROPHIC  AND 
HETEROTROPHIC  COMMUNITIES, 
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F.  R.  Pick,  and  D.  A.  Caron. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
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Descriptors:  'Limnology,  'Lake  Ontario,  'Plank- 
ton, 'Lakes,  'Biomass,  'Epifluorescence  microsco- 
py, Phototrophic  bacteria.  Heterotrophic  bacteria, 
Seasonal  variation. 

The  seasonal  and  vertical  abundance  of  phototro- 
phic and  heterotrophic  nanoplankton  (2-20  mi- 
crometers) and  picoplankton  (0.2-2  micrometers) 
was  estimated  in  Lake  Ontario  during  1982  by 
epifluorescence  microscopy.  Phototrophic  and  he- 
terotrophic nanoplankton  abundance  differed  by 
less  than  an  order  of  magnitude  and  was  typically 
present  at  densities  of  1,000  cells/ml.  Heterotro- 
phic nanoplankton  was  only  half  as  abundant  as 
phototrophic  nanoplankton,  but  on  several  dates 


was  more  abundant.  Both  populations  peaked  in 
late  June  to  early  July.  Phototrophic  picoplankton, 
primarily  chroococcoid  cyanobacteria  increased 
rapidly  during  midsummer,  reaching  a  maximum 
epilimnetic  concentration  of  400,000  cells/ml  in 
late  August.  Heterotrophic  picoplankton  (bacteria) 
showed  a  similar  seasonal  pattern,  reaching  a  maxi- 
mum abundance  in  September  (6,000,000  cells/ml). 
The  concentration  of  both  picoplankton  popula- 
tions was  significantly  correlated  with  tempera- 
ture. By  late  summer,  picoplankton  biomass  repre- 
sented 74%  and  pico-cyanobacteria  alone  50%  of 
the  total  weight  biomass  of  microorganisms  <  20 
micrometers;  these  populations  are  generally 
missed  by  inverted  microscope  techniques.  (Au- 
thor's abstract) 
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CHARACTERIZATION  OF  CYANOBACTER- 
IAL  PICOPLANKTON  IN  LAKE  ONTARIO  BY 
TRANSMISSION   ELECTRON   MICROSCOPY, 
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December  1987.  5  fig,  1  tab,  14  ref. 

Descriptors:  'Limnology,  'Lake  Ontario,  'Plank- 
ton, 'Epifluorescence  microscopy,  'Transmission 
electron  microscopy,  'Lake  ecosystems,  'Aquatic 
ecosystems,  'Cyanobacteria,  Picoplankton,  Micro- 
biological studies. 

Many  chroococcoid  cyanobacteria  from  Lake  On- 
tario, characterized  by  epifluorescence  in  concert 
with  transmission  electron  microscopy,  had  a  Type 
I  ultrastructure  which  is  the  major  type  in  oceanic 
waters.  Such  cells  had  a  multilayered  cell  envelope 
and  their  polyhedral  bodies  were  interspersed  with 
the  central  nuclear  material.  All  thylakoids  were 
peripheral  and  were  arranged  concentrically,  with 
no  intrusion  into  the  nuclear  region.  Related 
chroococcoid  types  were  also  seen  but  these  were 
much  less  abundant.  The  most  numerous  cell  type 
in  all  water  samples  was  a  small,  Gram-negative, 
rodlike  bacterium.  Many  of  these  rods  were  suffi- 
ciently small  to  pass  a  filter  of  0.45  micrometers 
pore  size  but  nine  had  a  diameter  less  than  0.2 
micrometers.  Attempts  to  isolate  and  describe  the 
cyanobacterial  picoplankton  presented  some  un- 
usual difficulties  having  a  potential  to  mislead  lim- 
nological  analyses.  These  are  described,  and  to 
some  extent  they  are  resolved  here.  (Author's  ab- 
stract) 
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ZOOPLANKTON  SEASONAL  SUCCESSION  IN 
LAKE  ONTARIO  AT  NORTHSHORE,  MID- 
LAKE,  AND  SOUTHSHORE  STATIONS  IN 
1982,  AND  A  COMPARISON  WITH  1970, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
W.  D.  Taylor,  H.  J.  Fricker,  and  D.  R.  S.  Lean. 
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Descriptors:  'Lake  Ontario,  'Lakes,  'Limnology, 
'Plankton,  'Zooplankton,  Biomass,  Seasonal  varia- 
tion, Stratification,  Species  composition,  Predation, 
Salmon,  Nutrients. 

The  seasonal  pattern  of  zooplankton  succession  in 
Lake  Ontario  was  similar  at  three  stations  along  a 
north-south  transect,  with  differences  attributable 
to  physical  factors.  Because  of  warming  within  the 
thermal  bar  zone,  the  spring  succession  at  the 
northshore  station  was  early  relative  to  the  mid- 
lake  station,  but  after  stratification  the  north  station 
lagged  behind  due  to  frequent  upwelling  events. 
Thermal  bar  formation  along  the  south  was  fol- 
lowed by  downwelling  throughout  the  summer, 
giving  a  deeper  epilimnion.  These  events  may  have 
contributed  to  not  only  the  greater  biomass  at  this 
location,  but  also  succession  which  preceded  that 
at  the  other  stations  during  summer  and  fall.  The 
species  composition  and  the  timing  of  the  summer 
succession  were  very  similar  to  those  reported  for 
1970.  Lake  Ontario  zooplankton  did  not  change 
markedly  in  response  to  changes  in  nutrient  load- 
ing and  salmonid  predators  during  the  1970s.  (Au- 
thor's abstract) 
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SEASONAL  AND  VERTICAL  DISTRIBUTION 
OF  CILIOPHORA  IN  LAKE  ONTARIO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
W.  D.  Taylor,  and  M.  L.  Heynen. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2185-2191, 
December  1987.  2  fig,  4  tab,  31  ref. 

Descriptors:  'Limnology,  'Lake  Ontario,  'Verti- 
cal Distribution,  'Seasonal  distribution,  'Lakes, 
'Epilimnion,  'Hypolimnion,  'Protozoa,  Microbio- 
logical studies,  Biomass,  Stratification,  Food 
chains,  Grazing,  Plankton. 

Ciliated  protozoa  were  sampled  at  discrete  depths 
from  April  through  October  1982  at  a  nearshore 
(38  m  depth)  and  an  offshore  (178  m  depth)  station 
in  Lake  Ontario.  Nearshore,  ciliates  increased  from 
<  1  g/sq  m  in  early  spring  to  maximum  of  about  5 
g/sq  m  (wet  weight)  within  the  thermal  bar  in  late 
May  and  early  June.  Summer  values  varied  around 
2  g/sq  m  and  declined  even  further  in  October. 
Offshore  ciliate  biomass  was  relatively  constant; 
the  observed  range  was  only  2.8-6.5  g/sq  m.  Early 
spring  biomass  was  much  higher  than  nearshore, 
suggesting  a  significant  population  persists  through 
the  winter,  but  the  spring  biomass  increase  was 
later.  Although  biomass  concentration  was  greater 
in  the  epilimnion,  on  an  areal  basis  most  of  the 
population  resided  in  the  hypolimnion.  The  hypo- 
limnetic  population  declined  during  the  summer 
period  of  thermal  stratification.  The  observed 
number  of  taxa  ranged  from  15  to  30/sample.  Most 
had  distinct  seasonal  and  vertical  distribution.  The 
majority  appear  to  be  algivores,  but  the  role  of 
ciliates  in  the  food  web  of  Lake  Ontario  remains 
largely  unknown.  Their  biomass  is  comparable 
with  that  of  metazoan  zooplankton,  and  with  their 
higher  metabolic  rates,  they  probably  perform 
much  more  of  the  total  grazing.  (Author's  abstract) 
W88-08284 


SPATIAL  HETEROGENEITY  OF  NUTRIENTS 
AND  ORGANIC  MATTER  IN  LAKE  ONTARIO, 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08285 


PHOPSHATE  ION  INTERACTIONS  AT  THE 
SEDIMENT-WATER  INTERFACE  IN  LAKE 
ONTARIO:  RELATIONSHIP  TO  SEDIMENT 
ADSORPTION  CAPACITIES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08286 


REDUCTION  OF  CLADOPHORA  BIOMASS 
AND  TISSUE  PHOSPHORUS  IN  LAKE  ON- 
TARIO, 1972-83, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-08287 


DIFFERENTIAL  THERMAL  AND  THERMO- 
GRAVIMETRIC  ANALYSIS  OF  SEDIMENT- 
FORMING  MATERIALS  FROM  LAKE  ONTAR- 
IO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
G  M.  Zimmermann,  D.  R.  S.  Lean,  and  M.  N. 
Charlton. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  12,  p  2216-2224, 
December  1987.  10  fig,  2  tab,  27  ref. 

Descriptors:  'Limnology,  'Differential  thermal 
analysis,  'Thermogravimetric  analysis,  'Lake  On- 
tario, 'Sedimentation,  'Lake  chemistry,  Carbohy- 
drates, Calcium  carbonate,  Oxidation,  Seston,  Sedi- 
ments, Organic  matter,  Chlorella. 
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Differential  thermal  analyses  (DTA)  and  thermo- 
gravimetric  analyses  (TGA)  of  seston,  sediments, 
and  sediment  trap  material  from  Lake  Ontario 
were  generally  similar  to  each  other  but  were 
strikingly  different  from  those  of  the  green  alga 
Chlorella  pyrenoidosa.  Coinciding  with  the  princi- 
pal weight  loss  of  carbohydrate  material,  the  main 
exothermic  reaction  for  all  lake  samples  began  at 
200-250  C  and  peaked  at  345-355  C.  Trap  samples 
varied  over  the  season  and  samples  from  the  deep 
traps  (178  m)  had  exotherms  which  were  broader 
with  less  energy  content  than  from  traps  near  the 
bottom  of  the  metalimnion.  This  trend  continued 
into  the  sediments.  Compounds  likely  to  be  found 
in  sediments  (cellulose,  chitin,  and  humic  sub- 
stances) were  also  analyzed.  The  calcium  carbon- 
ate endotherm  which  begins  near  675  C  centigrade 
distinguishes  this  compound  from  the  total  'ash' 
content.  DTA  and  TGA  can  be  used  to  detect 
changes  in  composition  of  lake  organic  matter 
during  the  sediment  forming  process.  (Author's 
abstract) 
W88-08288 


TIME  OF  ONSET  OF  FULL  THERMAL 
STRATIFICATION  IN  LAKE  ONTARIO  IN  RE- 
LATION TO  LAKE  TEMPERATURE  IN 
WINTER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
G.  K.  Rodgers. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  12,  p  2225-2229, 
December  1987.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Limnology,  'Lake  Ontario,  'Ther- 
mal stratification,  'Stratification,  'Remote  sensing, 
'Temperature  gradient,  Seasonal  variation,  Sur- 
veys, Water  temperature,  Water  currents. 

Using  records  from  1965  to  1985  including  data 
from  vessel  surveys  and  remote  sensing  by  aircraft 
and  satellite,  relationships  were  explored  among 
winter  severity,  early  spring  water  temperature, 
and  the  date  on  which  thermal  stratification  is 
established  throughout  Lake  Ontario.  One  extreme 
event  stands  out  in  1983,  in  association  with  the 
anomalous  extent  of  the  El  Nino  current  in  the 
Pacific  Ocean.  Winter  conditions  in  1983  in  Lake 
Ontario  appear  to  be  within  the  warmest  5%  of 
winters  on  record:  this  is  reflected  in  air  and  water 
temperatures  and  in  the  very  early  onset  of  full 
thermal  stratification.  The  data  provide  a  means  of 
asserting  the  spring  conditions  of  any  particular 
year  and  also  provide  some  predictive  capability 
should  one  wish  to  schedule  experiments  to  take 
advantage  of  particular  thermal  structures  in  spring 
or  early  summer.  (Author's  abstract) 
W88-08289 


LAKE  ONTARIO  LIFE  SUPPORT  SYSTEM, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  R.  S.  Lean,  H.  J.  Fricker,  M.  N  Charlton,  R.  L. 
Cuhel,  and  F.  R.  Pick. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  12,  p  2230-2240, 
December  1987.  9  fig,  2  tab,  62  ref. 

Descriptors:  'Limnology,  'Nutrients,  'Food 
chains,  'Primary  productivity,  'Lake  Ontario. 
•Lakes,  'Plankton,  Zooplankton,  Phosphorus,  Cal- 
cium carbonate.  Silica,  Particulate  carbon,  Chloro- 
phyll, Soluble  reactive  phosphate,  Nitrite,  Nitrate, 
Ammonium,  Temperature  effects,  Photosynthesis, 
Grazing,  Sedimentation,   Bacteria,  Mineralization. 

Primary  productivity  provides  most  of  the  energy 
to  support  aquatic  food  chains.  The  rate  is  not  only 
influenced  by  available  solar  radiation  but  also  by 
temperature,  availability  of  phosphorus,  and  the 
influence  of  physical  mixing  processes.  The  special 
features  of  Lake  Ontario  such  as  changes  in  phos- 
phorus concentration,  calcium  carbonate  precipita- 
tion and  silica  deficiency  on  primary  productivity, 
concentration  of  particulate  carbon,  and  chloro- 
phyll are  discussed.  Lack  of  understanding  of  food 
chain  and  nutrient  regeneration  processes  is  illus- 
trated through  failure  to  balance  carbon  produc- 
tion with  losses  through  zooplankton  grazing  and 
sedimentation.  It  was  demonstrated,  that  bacteria 


are    not     responsible     for    nutrient     regeneration 
through  'mineralization'  but  nutrients  are  effective- 
ly recycled  in  the  water  column  at  the  second  and 
third  trophic  levels.  (Author's  abstract) 
W88-08290 


ALTERATION  OF  CARBON  CYCLING  BY 
BEAVER:  METHANE  EVASION  RATES  FROM 
BOREAL  FOREST  STREAMS  AND  RIVERS, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

T.  E.  Ford,  and  R.  J.  Naiman. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 

No.  22,  p  529-533,  February  1988.  2  fig,  4  tab,  20 

ref.  NSF  Grant  BSR-8 1-05677. 

Descriptors:  'Limnology,  'Ecology,  'Aquatic  life, 
'Aquatic  animals,  'Carbon  cycling,  'Streams, 
'Rivers,  'Ponds,  'Beavers,  Hydrology.  Chemical 
properties,  Methane,  Boreal  forest,  Canada. 

In  boreal  forest  drainage  networks,  beaver  (Castor 
canadensis)  apparently  influence  the  biogeochemi- 
cal  cycling  of  carbon  by  creating  conditions  of 
sediment  accumulation  in  streams,  providing 
anoxic  conditions  suitable  for  significant  methano- 
genesis.  To  test  this  assumption  the  author  meas- 
ured methane  evasion  rates  in  streams,  ranging  in 
size  from  first  to  sixth  order,  in  the  Matamek  River 
drainage  network,  Quebec,  Canada.  Evasion  rates 
varied  between  0.04  and  4.41  g  C  (CH4)  per  square 
meter/yr.  There  was  no  correlation  between 
stream  size  or  water  temperature  and  evasion  rate. 
However,  methane  evasion  was  33-fold  greater  in 
beaver  ponds  than  at  other  sites,  representing  3.6% 
of  the  measured  annual  carbon  output.  In  contrast, 
methane  evasion  accounted  for  only  0.05-0.5%  of 
the  annual  carbon  output  from  sites  not  modified 
by  beaver.  (Author's  abstract) 
W88-08303 


FISHERIES  IN  MAN-MADE  POOLS  BELOW 
GRADE-CONTROL  STRUCTURES  AND  IN 
NATURALLY  OCCURRING  SCOUR  HOLES 
OF  UNSTABLE  STREAMS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  81. 
W88-08384 


SPATIO-TEMPORAL  DYNAMICS  OF  MA- 
CROINVERTEBRATE  MOVEMENTS  IN  A 
LARGE  RIVER  (DYNAMIQUE  SPATIO-TEM- 
PORELLE  DES  DEPLACEMENTS  DE  MA- 
CROINVERTEBRES  DANS  UNE  GRANDE  RI- 
VIERE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 
logie  des  Eaux  Douces. 
B.  Cellot,  and  M.  Bournaud. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  22,  p  352-363,  February  1988.  9  fig,  2  tab,  53 
ref. 

Descriptors:  'Aquatic  life,  'Aquatic  animals, 
'Rivers,  'Hydrology,  Macroinvertebrate,  Insects, 
Annelids,  Crustaceans,  Planaria,  Distribution,  Spa- 
tial distribution,  Temporal  distribution,  Seasonal 
variation,  Reservoir  cleaning,  Statistical  methods. 
Correspondence  analysis,  Artificial  substrates, 
Rhone  River,  France. 

The  movements  of  macroinvertebrates  in  the 
Rhone  River  were  studied  by  using  suspended 
artificial  substrates  that  were  immersed  for  7  days 
at  three  depths  near  a  bank  and  at  the  center  of  the 
channel  at  Jons  (27  km  upstream  of  Lyon  France). 
Sampling  was  carried  out  monthly  on  an  annual 
cycle,  from  December  1978  to  March  1980.  The  93 
taxa  found  were  distributed  as  follows:  chironomid 
larvae  (Diptera),  34.4%;  Hydropsyche  spp.  (Tri- 
choptera),  24.9%;  Oligochaeta,  15.7%;  Gammarus 
fossarum  and  (or)  G.  pulex  (Crustacea),  15.0%; 
others,  10.0%.  Correspondence  analysis  revealed 
and  summarized  the  hierarchy  of  the  spatio-tempo- 
ral variations  in  fauna.  The  first  level  of  variation  is 
seasonal  and  shows  contrasts  between  some 
summer  species  (e.g.,  Ephemerella  ignita,  Leuctra 
fusca)  and  the  pool  of  organisms  that  subsist  during 
winter.  The  second  level  of  variation  is  due  to 
seasonal  hydrological  conditions.  The  large  flow 


rate  during  winter  and  at  the  beginning  of  the 
summer  instigates  the  drift  of  rheolithophilous 
(e.g.,  Psychomyia  pusilla)  or  limnophilous  (Ascel- 
lus  aquaticus)  taxa,  which  results  in  a  more  intense 
spatial  homogenization  of  the  fauna.  The  first  in- 
crease in  flow  rate  after  a  slower  regime,  although 
minor,  has  a  'washing  out'  effect  on  the  backwaters 
connected  with  the  main  stream  (parapotamic 
area).  However,  the  slower  rate  at  the  end  of 
summer  is  favorable  to  some  extent  for  some  lentic 
taxa  (Planaria),  particularly  near  the  banks.  A  third 
level  of  variation,  less  important,  concerns  trans- 
verse movements  (between  bank  and  channel)  and 
the  effects  of  emptying  and  cleaning  the  upstream 
reservoir.  (Author's  abstract) 
W88-08385 


FISH  SPECIES  ASSEMBLAGES  IN  SOUTH- 
WESTERN WISCONSIN  STREAMS  WITH  IM- 
PLICATIONS FOR  SMALLMOUTH  BASS 
MANAGEMENT, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
J.  Lyons,  A.  M.  Forbes,  and  M.  D.  Staggs. 
Wisconsin     Department     of    Natural     Resources 
Technical  Bulletin  No.   161,  1988.  25  p,  10  fig,  7 
tab,  75  ref,  append. 

Descriptors:  'Fish,  'Species  diversity,  'Wisconsin, 
'Streams,  'Bass,  'Fish  management,  Species  com- 
position, Habitats,  Population  dynamics. 

In  order  to  understand  better  the  community  ecol- 
ogy of  southwestern  Wisconsin  stream  fishes,  par- 
ticularly in  relation  to  the  smallmouth  bass,  a  series 
of  univariate  and  multivariate  statistical  analyses 
were  performed  on  data  collected  in  the  1970s  by 
Bureau  of  Research  (Wisconsin  Department  of 
Natural  Resources)  personnel  during  the  statewide 
Fish  Distribution  Survey.  Fish  species  assemblages 
in  southwestern  Wisconsin  streams  generally  over- 
lapped in  species  composition  and  habitat  use.  One 
group  of  fishes  was  primarily  restricted  to  headwa- 
ter areas  and  small  tributary  streams  (<  10  ft 
maximum  width)  and  another  larger  assemblage  of 
fishes  was  usually  found  only  in  the  largest  streams 
sampled  (30-100  ft  maximum  width).  However, 
most  species  were  encountered  over  a  wide  range 
of  stream  sizes,  several  species  were  found  at  more 
than  two-thirds  of  all  stations  sampled,  and  species 
composition  changed  gradually  rather  than  abrupt- 
ly from  headwaters  to  downstream  areas.  Small- 
mouth  bass  were  most  closely  associated  with  ro- 
syface  shiners  and  stonecats,  and  to  a  lesser  extent 
with  hornyhead  chubs,  sand  shiners,  and  golden 
redhorse.  The  presence  or  absence  of  most  of  these 
species  at  a  location  appeared  to  be  a  good  indica- 
tion of  the  potential  of  that  location  to  support 
smallmouth  bass.  Stream  size  (width  and  depth), 
amount  of  rocky  substrate,  and  water  temperature 
were  the  most  important  environmental  variables 
associated  with  the  presence/absence  of  the  small- 
mouth bass  and  its  associates;  all  6  species  were 
most  frequently  found  in  portions  of  streams  wider 
than  20  ft  that  had  more  than  40%  of  the  bottom  as 
rocky  substrate  and  water  temperatures  >  60  F  (in 
May  and  June).  Results  suggest  that  efforts  to 
restore  declining  smallmouth  bass  populations  in 
southwestern  Wisconsin  streams  should  focus  on 
integrated  management  of  land  use  in  the  water- 
shed, particularly  in  riparian  areas,  rather  than 
extensive  instream  habitat  modification.  (Author's 
abstract) 
W88-08425 


PRESENT  STATE,  CHANGES  AND  QUALITY 
OF  SOLOGNE  AND  BRENNE,  TWO  FRENCH 
LARGE  WETLANDS,  STUDIED  WITH  THE 
MSS  AND  TM  LANDSAT  DATA, 

Ministere  de  l'Environnement  et  du  Cadre  de  Vie, 
Neuilly-sur-Seine  (France). 
M.  Lenco,  and  J.  P.  Dedieu. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  with 
EARSeL's  General  Assembly  at  the  Technical 
University  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  259-261.  2 
tab. 

Descriptors:  'Remote  sensing,  'Wetlands,  'Data 
interpretation,  'Satellite  technology,  'France,  Car- 
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tography.  Mapping,  Ponds,  Landsat,  Aquatic  vege- 
tation, Turbidity.  Water  temperature. 

The  aim  of  this  study  carried  out  in  1985,  was  to 
gain  knowledge  about  the  present  state  and  the  late 
changes  of  ecozones  and  land  cover  of  the  water- 
shed and  the  water  areas  of  Sologne  and  Brenne, 
which  are  two  large  wetlands  of  130,000  and 
145,000  ha  extent,  respectively,  situated  in  the 
center  of  France  below  the  Loire  river.  Landsat 
TM  and  MSS  data,  the  study  yields  cartographical 
(at  1/50,000  scale)  and  numerical  information  in  23 
classes  on  the  present  state  and  the  late  1975/84 
changes  of  the  watershed  land  cover  of  these  wet- 
lands. In  addition,  Landsat  TM  data  processing, 
supervised  classification,  have  mapped  information 
about  depth,  aquatic  vegetation,  turbidity  and 
outer  temperatures  of  the  ponds,  to  ascertain 
thresholds  in  channels  5,  1,  2,  3  and  6.  (See  also 
W88-08470)  (Lantz-PTT) 
W88-08480 


PHOTOCHEMISTRY   OF   ENVIRONMENTAL 
AQUATIC  SYSTEMS. 

Miami  Univ.,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08526 


PHOTOLYSIS  OF  PHENOL  AND  CHLORO- 
PHENOLS  IN  ESTUARINE  WATER, 

Georgia   Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08528 


EFFECTS  OF  ELEVATED  C02  ON  CHESA- 
PEAKE BAY  WETLANDS:  II.  GAS  EXCHANGE 
AND  MICROENVIRONMENT  IN  OPEN  TOP 
CHAMBERS, 

Smithsonian  Institution,  Edgewater,  MD.  Chesa- 
peake Bay  Center  for  Environmental  Studies. 
B.  G.  Drake,  W.  Arp,  J.  Craig,  P.  S.  Curtis,  and  P. 
W.  Leadley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-0 10309. 
Price  codes:  A06  in  paper  copy,  Aol  in  micro- 
fiche. Response  of  Vegetation  to  Carbon  Dioxide, 
No.  038.  Report  No.  DOE/ER/60374-T3,  1987. 
97  p,  33  fig,  6  tab,  31  ref,  2  append. 

Descriptors:  'Wetlands,  'Carbon  dioxide,  Gas  ex- 
change, Air  temperature,  Field  tests,  Ecosystems, 
Solar  radiation,  Light,  Carbon,  Vegetation,  Chesa- 
peake Bay. 

To  study  the  effects  of  increasing  atmospheric 
concentrations  of  carbon  dioxide,  the  1986  grow- 
ing season  was  devoted  to  constructing  and  testing 
a  system  for  producing  test  atmospheres  of  elevat- 
ed C02  concentration  in  salt  marsh  vegetation  in 
the  Chesapeake  Bay  Wetlands.  The  species  compo- 
sition of  these  communities  is  ideal  for  testing  the 
effects  of  elevated  C02  on  community  structure: 
two  are  monospecific  and  the  third  contains  the 
two  species  of  the  monocultures.  The  two  major 
species  differ  in  the  capacity  to  respond  to  C02: 
one  is  a  C  sub  3  sedge,  Scirpus  olneyii,  and  one  is 
the  C  sub  4  grass,  Spartina  patens.  Another  C  sub  4 
grass  Distichlis  spicata,  also  occurs  in  the  mixed 
community.  Construction  and  performance  of  the 
four  system  components:  exposure  chambers,  C02 
dispensing,  gas  sampling  and  measuring  circuit, 
and  data  acquisition  and  management  are  de- 
scribed. Air  temperature  within  the  open  top 
chambers  averaged  1.8  C  higher  than  air  tempera- 
ture outside  the  chambers.  Canopy  temperature 
inside  the  open  top  chambers  measured  by  infra- 
red radiation  thermometers  were  within  +  or  -  1.0 
of  canopy  temperatures  outside  the  open  top  cham- 
ber during  the  day.  Net  C02  exchange  followed 
incident  light  levels  very  closely,  enabling  the  con- 
struction of  light  response  curves  for  communities 
under  ambient  and  +260  C02  concentrations. 
Maximum  net  ecosystem  C02  exchange  (NCE) 
was  relatively  high  in  September  in  all  three  ambi- 
ent communities,  declining  thereafter  until  the  end 
of  the  measurement  period  in  November.  The 
Spartina  community  consistently  had  the  lowest 
NCEmax.  Single  leaf  measurements  of  NCE  and 
light  response  characteristics  were  similar  to  previ- 
ously reported  data.  Data  from  +260  communities 


were  more  limited  but  they  indicated  an  increase  in 
NCEmax  in  all  community  by  +260  Co2  concen- 
trations. Twenty-four  hour  NCE  was  positive  in 
all  communities  in  September,  becoming  negative 
in  October.  Preliminary  results  from  +260  com- 
munities suggested  that  elevated  C02  improved 
the  daily  carbon  budget,  possibly  extending  the 
period  of  positive  net  daily  C02  uptake  later  into 
the  season.  (Lantz-PTT) 
W88-08541 


ALGAL  BIOMASS  UNALTERED  BY  FOOD- 
WEB  CHANGES  IN  LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Biology. 
J.  T.  Lehman. 

Nature  NATUAS,  Vol.  332,  No.6164,  p  537-538, 
April  1988.  2  fig,  2  tab,  19  ref. 

Descriptors:  *OHgotrophic  lakes,  *Zooplankton, 
*Cladocera,  *Lake  Michigan,  'Lakes,  *Biomass, 
*Algae,  *Food  chains,  Lake  ecology,  Food  web 
relations,  Predation,  Trophic  level,  Crustacea, 
Chlorophyll,  Limnology. 

Bythotrephes  cederstroemii  Schoedler  (Crustacea: 
Cladocera),  a  predator  previously  confined  to  the 
Palearctic,  has  successfully  invaded  the  north 
American  Great  Lakes.  Bythotrephes  is  a  vora- 
cious predator  on  herbivorous  Cladocera,  includ- 
ing the  dominant  grazers  on  Lake  Michigan  during 
the  summer.  Lake  Michigan  has  been  the  source  of 
active  debate  regarding  the  relative  importance  of 
nutrient  income  versus  food-web  relations  to  its 
trophic  state  and  water  quality.  The  recent  species 
invasion  has  directly  altered  the  lake's  food  web  at 
a  middle  trophic  level.  During  summer  1987  Byth- 
otrephes populations  increased  rapidly  in  the  off- 
shore regions  of  Lake  Michigan  and  abundances  of 
herbivorous  zooplankton  simultaneously  declined. 
Despite  the  resulting  relaxation  of  herbivory,  par- 
ticulate chlorophyll  concentrations,  an  index  of 
algal  biomass,  did  not  increase.  These  results  sug- 
gest that  primary  producers  are  most  constrained 
by  abiotic  forces  in  this  deep  oligotrophic  lake. 
(Author's  abstract) 
W88-08560 


EFFECTS  OF  SODIUM  PENTACHLORO- 
PHENATE  ON  THE  ECOLOGY  OF  A  FRESH- 
WATER MODEL  ECOSYSTEM, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Botanik,  Lehrgebeit  Systematik  und  Oe- 

kophysiologie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08565 


APPLICATION  OF  TWO-DIMENSIONAL 
WATER  QUALITY  MODEL, 

Environmental  Protection  Agency,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-08572 


ASSESSMENT   OF   PHOSPHORUS   SOURCES 
TO  BLACK  LAKE,  NEW  YORK, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08573 


IMPROVED  MICROCOSM  DESIGN  FOR  PER- 
FORMING RESERVOIR  WATER  QUALITY  IN- 
VESTIGATIONS, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08581 


HEAVY  METALS  IN  LAKE  KINNERET 
(ISRAEL):  II.  HYDROGEN  SULFIDE  DEPEND- 
ENT PRECIPITATION  OF  COPPER,  CADMI- 
UM, LEAD  AND  ZINC, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

T.  Frevert. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.   1,  p   1-24,  March   1987.  6  fig,  3  tab,  23  ref. 

Deutsche  Forschungsgemeinschaft  (Fr  596/1-1). 


Descriptors:  'Sediments,  'Hydrogen  sulfide, 
'Lake  Kinneret,  'Limnology,  'Heavy  metals, 
Sediment-water  interfaces,  Chemical  precipitation. 
Hydrogen  ion  concentration,  Cycling  nutrients. 
Seasonal  variation,  Copper,  Cadmium,  Lead,  Zinc, 
Lakes,  Anodic  stripping  voltammetry.  Stratifica- 
tion. 

Heavy  metal  interchange  experiments  with  natural 
sediment-water  systems  from  the  northern  and 
southern  part  of  Lake  Kinneret  were  carried  out 
under  constant  temperature,  pH2S  and  pH  feed- 
back controlled  conditions  at  the  sediment  surface 
and  in  the  overlying  water,  respectively.  For  sen- 
soring  pH2S(H2S  concentrations)  a  potentiometric 
glass/Ag2S  semi-microelectrode  cell  without 
liquid  junction  was  used  at  the  sediment-water 
interface  position.  H2S(pH2S)  was  also  measured 
in  the  overlying  water.  Certain  proportions  of 
heavy  metal  solutions  (ZnC12,  CdC12,  PbC12, 
CuCI2)  were  added  stepwise  into  the  overlying 
water  and  the  subsequent  uptake  or  release  were 
observed  by  differential  pulse  anodic  stripping  vol- 
tammetry analyses.  When  anoxic  pH  values  and 
H2S  concentrations,  as  were  found  in  situ  in  the 
lake,  were  regulated,  the  added  metals  were  imme- 
diately removed  from  the  solution,  particulated 
and  probably  precipitated  as  MeSx  (aq)  complexes 
into  the  sediment.  Particularization  was  greatest 
with  Zn  and  least  with  Cd.  After  reaeration  Zn 
was  most  rapidly,  Pb  and  Cu  only  slowly  (the 
latter  mostly  in  particulate  fraction)  released  from 
the  sediment.  It  is  concluded  that,  assuming  similar 
mechanisms  in  the  lake  during  its  annual  oxic- 
anoxic  cycling,  Cu  and  Zn  should  rapidly  be  fixed 
into  the  sediment  during  summer  stagnation;  unlike 
Zn,  Cu  will  only  be  released  after  longterm  oxic 
conditions  are  established  at  the  sediment-water 
interface.  It  is  consequently  evidenced  that  the 
sediment  may  contribute  to  the  pelagial  metal  con- 
centrations after  winter  overturn  of  the  lake.  (Au- 
thor's abstract) 
W88-08582 


DISTRIBUTION  AND  RELATIVE  ABUN- 
DANCE OF  THE  NILE  PERCH  (LATES  NILO- 
TICUS  (L.)  PISCES:  CENTROPOMIDAE)  IN 
LAKE  KAINJI,  NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
J.  K.  Balogun. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No.   1,  p  25-38,  March  1987.  6  fig,  3  tab,   19  ref. 

Descriptors:  'Reservoirs,  'Lake  Kainji,  'Nile 
perch,  'Dam  effects,  'Population  dynamics,  'Lim- 
nology, 'Aquatic  habitats,  Spatial  distribution, 
Species  composition,  Seasonal  variation,  Fish, 
Lakes,  Nigeria. 

The  spatial  distribution  and  relative  abundance  of 
Lates  niloticus  in  Lake  Kainji,  Nigeria  before  and 
after  the  impoundment  is  discussed.  L.  niloticus,  a 
freshwater  species  and  the  only  member  of  the 
Centropomidae  in  Kainji  occupies  all  stretches  of 
River  Niger  and  the  lake.  Along  the  inshores, 
juveniles  of  Lates  prefer  habitats  of  wooded  creeks 
where  the  bottom  is  muddy  or  rocky  with  gravels, 
and  shallow  (<  10  m)  with  emergent  vegetation. 
In  the  open  water,  juveniles  of  Lates  are  more 
abundant  in  shallow  regions  with  emergent  vegeta- 
tion while  the  large  sized  Lates  are  frequently 
obtained  from  stretches  of  deep  water  and  in  re- 
gions of  medium  to  great  depth  (>  10  m).  The 
impact  of  the  impoundment  increased  the  initial 
low  population  of  Lates.  Experimental  gill-netting 
proves  more  rewarding  during  the  low  water  level 
period  (May  -  September)  than  any  other  period  of 
the  year.  (Author's  abstract) 
W88-08583 


LAKE  EFFECT  ON  STREAM  LIVING  BROWN 
TROUT  (SALMO  TRUTTA), 

Miljoeverndepartementet,  Kristiansand  (Norway). 
O.  Haraldstad,  B.  Jonsson,  O.  T.  Sandlund,  and  T. 
A.  Schei. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 
No.   1,  p  39-48,  March  1987.  4  fig,  2  tab,   17  ref. 

Descriptors:     'Downstream     effects,     'Eutrophic 
lakes,  'Trout,  'Streams,  'Lakes,  'Limiting  nutri- 
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ents,  'Limnology,  Fish  physiology.  'Aquatic  habi- 
tats, 'Population  dynamics,  Food  habits.  Zoo- 
plankton.  Seasonal  variation.  Fish,  Growth, 
Norway. 

The  effects  on  brown  trout  caused  by  nutrient  rich 
lake  water  in  outlet  streams  were  tested.  Feeding, 
growth,  density,  and  wintering  of  trout  living  in 
streams  running  into  and  out  of  lakes  in  two  Nor- 
wegian water  courses  were  compared.  In  the 
outlet  streams  zooplankton  and  filter  feeders  were 
important  food  items,  whereas  in  the  inlet  streams, 
surface  insects  were  the  most  important  food 
during  the  ice-free  season.  In  the  Osen  water 
course,  where  migration  between  outlet  stream  and 
lake  was  prevented,  fish  growth  and  density  was 
higher  in  the  outlet  than  in  the  inlet  stream.  In  the 
Voss  River  course,  where  the  trout  freely  migrated 
between  outlet,  lake,  and  inlets,  the  trout  density 
was  higher  in  the  outlet  than  in  the  inlet  streams, 
especially  during  winter.  No  growth  differences 
were  observed.  (Author's  abstract) 
W88-08584 


THREE  DAY  STUDY  OF  THE  DIEL  BEHAV- 
IOR OF  PLANKTON  IN  A  HIGHLY  HUMIC 
AND  STEEPLY  STRATIFIED  LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

L.  Arvola,  K.  Salonen,  R.  I.  Jones,  A.  Heinanen, 
and  I.  Bergstrom. 

Arcliiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No.  1,  p  89-106,  March  1987.  14  fig,  2  tab,  22  ref. 

Descriptors:  'Plankton,  'Stratification,  'Spatial 
distribution,  'Population  dynamics,  'Species  com- 
position, 'Limnology,  'Seasonal  variation,  'Pri- 
mary productivity,  Light  quality,  Chlorophyll,  Ec- 
ological effects,  Lakes. 

The  diel  interactions  between  the  vertical  distribu- 
tion of  different  plankton  components  and  the 
physical  and  chemical  characteristics  of  water 
were  studied  through  three  consecutive  diel  cycles 
(54  h)  in  a  highly  humic  and  steeply  stratified  small 
lake.  The  density  of  bacterioplankton  in  the  epilim- 
nion  showed  little  diurnal  fluctuation.  Some  phyto- 
plankton,  particularly  cryptomonads,  exhibited 
clear  diurnal  migration.  The  diel  productivity  of 
phytoplankton  closely  followed  the  fluctuations  in 
the  illumination.  However,  in  terms  of  chlorophyll 
and  illumination  primary  productivity  was  highest 
early  in  the  morning.  In  the  zooplankton,  a  rotifer 
Polyarthra  was  present  in  the  epilimnion  by  day 
and  descended  to  deeper  layers  by  night,  whereas 
the  cladoceran,  Holopedium,  had  an  opposite  mi- 
gration pattern  with  a  subsurface  maximum  at 
night.  The  Cladocerans  Bosmina  and  Daphnia  may 
have  migrated  horizontally.  In  general  the  diel 
patterns  found  in  the  plankton  showed  consistency 
over  the  3  successive  diel  cycles.  This  reflected  the 
high  degree  of  stability  in  the  main  forcing  envi- 
ronmental variables,  especially  light  intensity.  (Au- 
thor's abstract) 
W88-08585 


PATTERN  OF  ORGANIC  MATTER  PRODUC- 
TION BY  NATURAL  PHYTOPLANKTON  POP- 
ULATION IN  A  EUTROPHIC  LAKE:  1.  INTRA- 
CELLULAR PRODUCTS, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

T.  Hama,  and  N.  Handa. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    109, 

No.  1,  p  107-120,  March  1987.  5  fig,  3  tab,  19  ref. 

Descriptors:  'Cyanophyta,  'Organic  matter,  *Eu- 
trophic  lakes,  'Phytoplankton,  'Limnology,  'Pri- 
mary productivity,  Culturing  techniques,  Eutroph- 
ication.  Aquatic  habitats,  Lakes,  Algae,  Carbohy- 
drates, Photosynthesis,  Long-term  studies,  Short- 
term  studies.  Lipids,  Proteins. 

Photosynthetic  products  of  natural  phytoplankton 
population  dominated  by  blue-green  alga,  Micro- 
cystis aeruginosa,  was  determined  by  long-  and 
short-term  incubations.  Carbohydrates  were  the 
main  photosynthetic  products  and  they  accounted 
for  72%  of  the  total  daily  production.  The  compar- 
ison of  photosynthetic  products  determined  by 
long-  and  short-term  incubations  revealed  that 
long-term  incubation  reflected  the  net  production 


rate,  whereas  the  value  determined  by  short-term 
incubation  was  close  to  gross  production  rate.  The 
specific  production  rate  of  carbohydrates  was 
higher  than  proteins  and  lipids  in  daytime,  howev- 
er, almost  equal  values  were  obtained  after  24  h 
incubation  through  day  and  night  time.  This  bal- 
anced production  of  organic  matter  was  due  to  the 
exclusive  loss  of  carbohydrates  in  nighttime.  (Au- 
thor's abstract) 
W88-08586 


BACTERIA  AS  STRUCTURING  AGENTS  IN 
LAKES:  FIELD  MANIPULATIONS  WITH  BAC- 
TERIOPLANKTON, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 

R.  Newhook,  and  F.  Briand. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  1,  p  121-138,  March  1987.  6  fig,  2  tab,  49  ref. 

NSERC  Grant  (A  3011). 

Descriptors:  'Bacterioplankton,  'Heney  Lake, 
•Diatoms,  'Biomass,  'Limnology,  'Phytoplank- 
ton, 'Zooplankton,  'Cycling  nutrients,  'Limiting 
nutrients,  Aquatic  habitats,  Food  chains,  Species 
composition,  Population  dynamics,  Lakes,  Nutri- 
ents, Algae,  Culturing  techniques,  Quebec, 
Canada. 

To  investigate  the  possible  role  of  bacteria  in  con- 
trolling the  composition  of  plankton  communities, 
large  enclosures  suspended  in  Heney  Lake, 
Quebec,  were  experimentally  enriched  with  cul- 
tures of  the  indigenous  bacteria  Aeromonas  hydro- 
phila  anaerogenes  and  Serratia  marcescens.  Acci- 
dentally low  levels  of  enrichment  (5%  of  total 
densities)  produced  striking  increased  in  the  bio- 
mass of  net  phytoplankton  (>30  microns),  perhaps 
as  added  bacteria  preferentially  associated  with, 
and  regenerated  nutrients  for,  the  larger  algae. 
Diatom  enhancement  was  particularly  strong, 
likely  reflecting  bacterial  interference  with  allelo- 
pathic  substances  released  by  blue-green  algae. 
Phytoplankton  stimulation  in  turn  raised  the  levels 
of  epilimnetic  oxygen,  and  lowered  those  of  am- 
monia. Bactivorous  and  carnivorous  zooplankton 
were  significantly  increased  in  those  enclosures 
where  the  added  bacteria  apparently  reproduced 
best.  Plankton  species  composition  was  most  sensi- 
tive to  bacterial  additions  when  the  pelagic  com- 
munity approached  a  steady  state  with  regard  to 
relative  abundance.  At  such  times,  the  bacteria 
studied  were  involved  not  just  in  recycling  nutri- 
ents, but  also  mediated  higher-order  interactions. 
(Author's  abstract) 
W88-08587 


BIOLOGICAL  SURVEILLANCE  OF  WATER 
QUALITY:  2.  TEMPORAL  AND  SPATIAL  VAR- 
IATION IN  THE  MACROINVERTEBRATE 
FAUNA  OF  THE  RIVER  FROME,  A  DORSET 
CHALK  STREAM, 

Freshwater     Biological     Association,     Wareham 
(England).  River  Lab. 
L.  C.  V.  Pinder,  and  I.  S.  Farr. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    109, 
No.  3,  p  321-331,  May  1987.  5  fig,  3  tab,  13  ref. 

Descriptors:  'Species  diversity,  'River  Frome, 
'Macroinvertebrates,  'Limnology,  'Spatial  distri- 
bution, 'Temporal  distribution,  'Water  quality, 
Chemical  analysis,  Comparison  studies,  Species 
composition,  Aquatic  habitats,  Rivers,  Streams, 
Stream  order,  United  Kingdom. 

Samples  of  macroinvertebrates  were  taken  at  5 
sites,  over  a  40  km  stretch  of  the  River  Frome, 
over  a  period  of  18  months.  Chemical  analyses  of 
water,  from  the  same  or  nearby  sites,  were  also 
carried  out  periodically.  Chemical  analyses  were 
indicative  of  lower  water  quality  at  the  most  up- 
stream site,  and  3  of  the  4  calculated  biotic  scores 
also  indicated  lower  water  quality  at  this  site.  The 
exception  was  the  Average  Chandler  Score  per 
Taxon,  which  failed  to  discriminate  between  any 
of  the  sites.  In  contrast,  diversity  was  lower  at  the 
2  most  upstream  sites,  which  suggests  that,  over 
the  range  of  conditions  encountered,  diversity  was 
influenced  by  'stream  order'  to  a  greater  extent 
than  by  water  quality.  (See  also  W88-08595)  (Au- 
thor's abstract) 
W88-08588 


ACIDIFICATION  OF  A  DUTCH  MOORLAND 
POOL:  A  PALAEOLIMNOLOGICAL  STUDY, 

Brock  Univ.,  St.   Catharines  (Ontario).   Dept.  of 

Biological  Sciences. 

M.  D.  Dickman,  H.  van  Dam,  B.  van  Geel,  A.  G. 

Klink,  and  A.  van  der  Wijk. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  3,  p  377-408,  May  1987.  12  fig,  2  tab,  60  ref. 

European  Community  Contract  Nr.  ENV-650-N. 

Descriptors:  'Diatoms,  'Moorland  pools,  *Paleo- 
limnology,  'Limnology,  'Acidification,  *Air  pol- 
lution effects,  'Acid  rain,  Hydrogen  ion  concentra- 
tion, Acidic  water,  Stratigraphy,  Pools,  Lakes, 
Sediment  cores. 

The  Dutch  moorland  pool  Achterste  Goorven  is 
undergoing  rapid  acidification.  In  the  period  1925- 
1985  sediment  core  diatom  inferred  pH  has  fallen 
from  5.8  to  4.8.  During  the  same  period  observed 
pH  fell  from  6  to  4.2  and  plankton  tow  diatom 
inferred  pH  fell  from  5.7  to  4.2.  To  date,  this  is  one 
of  the  fastest  documented  rates  of  acidification  of 
any  pool  or  lake  in  temperate  regions  exposed  to 
acid  rain.  The  results  indicate  that  useful  strati- 
graphic  information  can  be  obtained  from  an  analy- 
sis of  the  organic  sediments  of  even  a  very  shallow 
(mean  depth  0.6  m)  pool.  Although  there  is  evi- 
dence of  downward  displacement  of  sediments  in 
such  shallow  water  bodies,  this  process  does  not 
completely  homogenize  the  sediment  record.  The 
accuracy  of  the  reconstruction  is  substantially  im- 
proved by  a  multidisciplinary  approach.  (Author's 
abstract) 
W88-08589 


MEASUREMENTS  OF  CHLOROPHYLL-A 
FROM  PHYTOPLANKTON  USING  ETHANOL 
AS  EXTRACTION  SOLVENT, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

A.-M.  Jespersen,  and  K.  Christoffersen. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  3,  p  445-454,  May  1987.  2  fig,  4  tab,  18  ref. 

Descriptors:  'Ethanol,  'Solvent  extractions, 
'Chlorophyll  a,  'Limnology,  'Analytical  methods, 
•Phytoplankton,  'Culturing  techniques,  Spectro- 
photometry,  Algae,   Extraction   lakes,   Methanol. 

The  use  of  ethanol  as  extraction  solvent  for  the 
determination  of  chlorophyll-a  was  evaluated  on  a 
variety  of  cultures  and  natural  populations  of  phy- 
toplankton. Ethanol  was  as  efficient  as  methanol  in 
the  extraction  of  chlorophyll-a  from  cultures  or 
natural  populations  of  lake  phytoplankton.  An  ex- 
traction period  of  6  hours  in  cold  ethanol  was  in 
most  cases  sufficient  to  complete  the  extraction, 
but  longer  extraction  time  or  heating  the  solvent 
may  be  necessary  when  green  algae  dominate  the 
plankton.  The  extraction  efficiency  decreases  10- 
25%,  when  water  reduced  the  ethanol  concentra- 
tion from  96%  to  83.5%.  Interference  from  chloro- 
phyll-b  in  the  spectrophotometric  determination  of 
chlorophyll-a  in  ethanol  comprised  3-9%  and 
should  be  ignored  in  routine  determinations  of 
chlorophyll-a  from  phytoplankton.  (Author's  ab- 
stract) 
W88-08590 


BIOINDICATION  BY  MACROPHYTES  -  CAN 
MACROPHYTES  INDICATE  SAPROBITY 
(BIOINDIKATION  DURCH  MAKROPHYTEN  - 
INDIZIEREN  MAKROPHYTEN  SAPROBIE), 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
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BIOLOGICAL  SURVEILLANCE  OF  WATER 
QUALITY:  3.  THE  INFLUENCE  OF  ORGANIC 
ENRICHMENT  ON  THE  MACROINVERTE- 
BRATE FAUNA  OF  SMALL  CHALK  STREAMS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08595 
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QUANTITATIVE  RESPONSES  OF  CHIRONO- 
MID  COMMUNITIES  TO  TWO  WATER  VE- 
LOCITY REGIMES  DURING  A  SPRING 
BLOOM  OF  EPILITHIC  ALGAE, 

Freshwater  Biological  Association,  Wareham 
(England).  River  Lab. 
J.  S.  Welton,  M.  Ladle,  and  J.  A.  B.  Bass. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No.  4,  p  525-539,  June  1987.  11  tab,  18  ref.  Depart- 
ment of  the  Environment,  Contract  No.  DGR 
480/467. 

Descriptors:  'Streams,  *Water  velocity,  'Chirono- 
mids,  'Limnology,  'Species  composition,  Biomass, 
Eutrophication,  Population  dynamics,  Seasonal 
variation,  Algae,  Growth,  Artificial  water  courses. 

A  study  was  carried  out  in  two  recirculating 
stream  channels  to  assess  the  role  of  water  velocity 
on  the  species  composition  and  abundance  of  chir- 
onomids  during  a  bloom  of  epilithic  algae.  Eight 
taxa  were  present  in  sufficiently  high  densities  for 
detailed  analysis.  Comparisons  of  abundance  and 
timing  of  chironomid  populations  and  size  of  indi- 
viduals in  the  two  contrasting  water  velocities  are 
given.  During  a  bloom  of  epilithic  algae,  four  sub- 
families of  the  Chironomidae  were  found  in  two 
recirculating  channels  which  were  operated  at  two 
water  velocities  (0.45  m/s  in  channel  2  and  0.15  m/ 
s  in  channel  3).  There  were  13  taxa  of  Orthocla- 
diinae,  4  Chironominae,  2  Diamesihae  and  one 
Tanypodinae.  All  except  four  taxa  were  found  at 
both  water  velocities.  Eight  attained  population 
densities  in  excess  of  12,000/sq  m  with  Micropsec- 
tra  spp.  reaching  173,000/sq  m  in  the  lower  current 
velocity.  A  comparison  of  populations  in  the  two 
water  velocities  showed  timing  differences  in  the 
case  of  Orthocladius  sp.  A.  Generally  the  Chirono- 
minae were  more  abundant  in  channel  3  and  the 
Orthocladiinae  in  channel  2.  The  mean  length  of 
larvae  was  greater  in  channel  3  and  maximum  sizes 
of  all  abundant  species  were  also  found  in  the 
lower  current  velocity.  (Alexander-PTT) 
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POPULATION    DYNAMICS   OF   DUCKWEED 
COVER  IN  POLDER  DITCHES, 

Leiden  Rijksuniversiteit  (Netherlands).  Centre  for 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
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RADIONUCLIDE  LEVELS  IN  RIVER  SEDI- 
MENT NEAR  TO  A  TREATED  EFFLUENT 
OUTFALL, 

Ministry    of    Defence,    Aldermaston    (England). 
Atomic  Weapons  Research  Establishment. 
For  primary  bibliographic  entry  see  Field  5B. 
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RODERO  CREEK:  RISING  WATER  ON  THE 
HIGH  DESERT, 

Nevada  Univ.,  Reno.  Dept.  of  Range,  Wildlife  and 

Forestry. 

S.  Swanson,  D.  Franzen,  and  M.  Manning. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  42,  No.  6,  p  405-407,  November-December 

1987.  6  ref. 

Descriptors:  'Erosion  control,  'Rodero  Creek, 
'Grazing,  'Wetlands,  'Aquatic  habitats,  'Water- 
shed management,  Sage  grouse,  Streams,  Runoff, 
Water  table,  Watersheds,  Water  resources  devel- 
opment, Dams,  Birds. 

The  seven  miles  of  perennial  stream  in  the  Sheldon 
National  Wildlife  Refuge  in  northwestern  Nevada 
had  long  stretches  of  wet  meadow  where  sage 
grouse  flocked  in  late  summer.  In  this  cold  desert 
landscape  with  long,  dry  summers,  wet  meadow 
habitat  is  critical.  Uncontrolled  or  season-long 
cattle  grazing  often  results  in  severe  distribution 
problems,  and  riparian  areas  usually  bear  the  brunt 
of  livestock  concentrations.  Heavy  riparian  grazing 
along  Rodero  Creek  probably  did  little  to  harm 
sage  grouse  directly.  But  it  did  adversely  affect 
sage  grouse  and  other  wildlife  by  taking  a  toll  on 
the  stream.  Based  on  previous  experience,  loose 
rock  check  dams  designed  to  leak  water  and  trap 
sediments  in  combination  with  headcut  revetments 


and  livestock  exclusion  for  a  few  years,  followed 
by  livestock  management,  appeared  to  be  the  best 
treatment.  This  project  apparently  will  succeed 
because  the  watershed  behind  it  is  relatively  small. 
In  spite  of  the  initial  success,  the  real  measure  of 
the  project  will  come  in  20  years  or  more.  Gully 
erosion  will  recur  if  structures  were  poorly  de- 
signed or  improperly  placed.  Even  where  struc- 
tures are  the  best  alternative,  the  design  may  need 
modification.  In  streams  with  erodable  gully  banks 
and  periodic  high  flow,  a  greater  number  of  low 
dams  may  promote  recovery  more  effectively.  It 
may  take  years  for  a  gully  to  widen  sufficiently  for 
it  to  accept  high  flows  without  significant  bank 
scour.  In  that  time,  low  structures  may  create  a 
stable  bed  for  wetland  vegetation  that  can  itself 
aggrade  the  channel  and  raise  the  water  table. 
Whenever  structures  are  required  to  heal  a  gully 
network,  the  project  should  proceed  upstream 
from  a  point  of  geologic  control  as  near  the  top  of 
the  watershed/gully  system  as  possible.  It  is  ideal 
to  work  just  below  the  deterioration  so  that  water- 
shed stabilization  comes  soon.  Without  geologic  or 
other  durable  control,  however,  it  is  possible  for  a 
downstream  headcut  to  move  upstream  and  cap- 
ture the  bottom  and  eventually  other  dams.  (Alex- 
ander-PTT) 
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DISTRIBUTION  AND  SEASONAL  CHANGES 
OF  AQUATIC  OLIGOCHAETA  IN  LAKE 
SUWA, 

Nagano-ken  Junior  Coll.,  Miwa  (Japan). 

K.  Yasuda,  and  T.  Okino. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  1,  p  1-8,  January  1987.  10  fig,  1  tab,  11  ref. 

Descriptors:  'Limnology,  'Seasonal  variation, 
'Vertical  distribution,  'Lake  Suwa,  'Oligochaetes, 
Species  composition,  Population  dynamics.  Popu- 
lation density,  Spatial  distribution. 

Ten  species  of  aquatic  Oligochaeta  were  identified 
in  Lake  Suwa,  Japan.  Limnodrilus  hoffmeisteri  and 
Limnodrilus  claparedeianus  were  obtained  from 
every  station  and  were  the  most  abundant  species. 
Their  density  the  depth.  The  second  most  abun- 
dant species,  Rhyacodrilus  sp.,  was  collected  in  a 
region  shallower  than  4  m  depth.  A  study  on  the 
seasonal  changes  in  the  density  of  Limnodrilus  spp. 
(L.  hoffmeisteri  and  L.  claparedeianus)  and  Rhya- 
codrilus sp.  clearly  exhibited  a  decrease  in  summer 
and  an  increase  in  winter  and  spring.  Lake  Suwa 
was  divided  into  three  regions  in  terms  of  the 
depth  distribution  of  aquatic  Oligochaeta,  namely, 
a  region  deeper  than  5  m,  a  transitional  region 
from  3  to  4  m,  and  a  region  shallower  than  2  m. 
The  seasonal  changes  in  the  density  and  depth 
distribution  of  aquatic  Oligochaeta  are  discussed 
with  respect  to  the  environmental  condition  of  the 
lake  bottom  and  the  reproductive  state  of  the  Oli- 
gochaeta. (Author's  abstract) 
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EDDY  DIFFUSIVITY  IN  THE  HYPOLIMNION 
IN  LAKE  KANNA, 

Gunma  Univ.,  Maebashi  (Japan).  Faculty  of  Edu- 
cation. 
A.  Sugawa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.   1,  p  9-17,  January  1987.  9  fig,  3  tab,   12  ref. 

Descriptors:  'Eddy  diffusion,  'Hypolimnion, 
'Lake  Kanna,  'Water  temperature,  'Reservoir  re- 
leases, Intake  gates,  Temperature  gradient,  Dam 
effects,  Vertical  distribution,  Reservoirs. 

Lake  Kanna  in  Onishi,  Japan  is  a  reservoir.  The 
dam  intake  moves  up  and  down  with  the  lake 
surface,  and  the  surface  water  is  discharged 
through  the  intake.  In  this  case  the  vertical  distri- 
bution of  water  temperature  is  similar  to  that  of  a 
natural  lake.  When  a  large  amount  of  water  is 
supplied  rapidly  into  Lake  Kanna,  the  lake  water  is 
discharged  not  only  through  the  intake,  but 
through  the  dam  gate.  The  gate  is  usually  situated 
below  the  lake  surface.  In  this  case  eddy  diffusion 
in  the  lake  water  is  affected  by  the  discharge,  and 
the  vertical  distribution  of  water  temperature  is 
different  from  that  of  a  natural  lake.  The  relation- 
ship between  the  values  of  the  eddy  diffusivity  in 


the  hypolimnion  and  the  summation  of  the  average 
daily  discharge  rate  over  time  is  roughly  linear 
when   plotted   on   a   logarithmic   scale.   (Author's 
abstract) 
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CIRCULATION  AND  WATER  BALANCE  OF 
LAKE  SAINO-KO  IN  NIKKO,  (IN  JAPANESE), 

Rissho  Univ.,  Tokyo  (Japan).  Dept.  of  Geography. 
H.  Okada. 

Japanese  Journal  of  Limnology  RIZZA,  Vol.  48, 
No.  1,  p  25-32,  January  1987.  8  fig,  13  ref. 

Descriptors:  'Hydrologic  budget,  'Water  circula- 
tion, 'Balancing  reservoirs,  *Saino-ko  Lake, 
'Leakage,  'Water  levels,  Water  loss,  Water  tem- 
perature, Dissolved  oxygen,  Chemical  analysis. 
Gravel,  Seasonal  variation,  Precipitation. 

Investigations  on  water  balance,  water  tempera- 
ture, dissolved  oxygen  and  other  chemical  analyses 
were  made  for  Lake  Saino-ko,  Nikko,  Japan,  from 
May  1980  to  April  1983.  The  results  are  as  follows: 
(1)  As  estimated  by  electric  prospecting  of  the 
geology  around  the  lake,  the  lake  was  dammed  by 
coarse  gravel  from  the  river.  Because  of  this  per- 
meable material  in  the  downstream  section,  the 
water  level  of  the  lake  shows  a  wide  seasonal 
variation.  In  winter,  the  level  falls  by  about  1 1  m 
compared  with  that  of  early  summer,  and  the 
water  surface  area  and  the  water  volume  decrease 
to  1/2  and  1/6  respectively.  (2)  The  rate  of  leakage 
from  the  lake  is  estimated  from  the  water  balance 
in  winter  when  noticeable  inflow  is  not  observed. 
A  high  rate  of  leakage  is  obtained  at  a  high  water 
level  and  vice  versa.  (3)  In  summer,  the  water 
balance  calculated  including  the  effect  of  the  water 
level  has  a  close  relationship  to  the  effective  pre- 
cipitation. The  equilibrium  water  level  in  summer 
is  estimated  to  be  13.3.  m.  (4)  Water  circulation  is 
effective  in  the  shallow  layer  as  deduced  from 
dissolved  oxygen  and  water  temperature.  This  may 
be  influenced  by  the  position  of  leakage.  A  phe- 
nomenal circulation  was  observed  during  and  after 
floods.  (Author's  abstract) 
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CHARACTERISTICS  OF  GENERIC  COMPOSI- 
TION OF  AEROBIC  HETEROTROPHIC  BAC- 
TERIA IN  PERIPHYTON  AT  AN  OLIGOTRO- 
PHIC  REGION  IN  THE  TAMAGAWA  RIVER, 

Tokyo    Univ.    of    Agriculture    and    Technology 

(Japan).  Lab.  of  Biology. 

K.  Morikawa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  1,  p  55-65,  January  1987.  3  fig,  4  tab,  25  ref. 

Descriptors:  'Species  composition,  'Bacteria,  'He- 
terotrophic bacteria,  'Aerobic  bacteria,  'Periphy- 
ton,  'Oligotrophy,  'Tamagawa  River,  Bacterial 
analysis,  Seasonal  variation,  Color,  Algae. 

The  bacterial  generic  composition  in  the  periphy- 
ton  at  an  oligotrophic  region  in  the  Tamagawa 
River,  Japan  was  studied  during  different  seasons 
and  in  different  colored  periphyton.  Shannon's  di- 
versity index  of  bacterial  generic  composition  was 
highly  correlated  to  the  amount  of  chlorophyll  in 
the  periphyton.  In  the  bacterial  generic  composi- 
tion of  brownish  periphyton  mainly  composed  of 
Bacillariophyta,  yellowish  brown  Cytophaga  sp. 
(represented  as  Cytophaga  (yb))  was  the  predomi- 
nant bacterial  group  in  summer,  and  red  Flavobac- 
terium  sp.  (Flavobacterium  (r))  in  winter  and 
spring.  Greenish  periphyton  contained  Ulothrix 
zonata  in  addition  to  Bacillariophyta,  and  small 
yellow  Flavobacterium  sp.  (Flavobacterium  (sy)) 
was  predominant.  Cytophaga  (yb)  was  accompa- 
nied by  the  exponential  growth  phase  of  Cymbella 
sp.,  and  Flavobacterium  (r)  predominated  only 
under  low  nutritional  conditions  when  other  bacte- 
rial groups  could  not  grow.  Flavobacterium  (sy) 
was  observed  with  Ulothrix  zonata  and  Naviclua 
spp.,  but  the  appearance  of  this  group  was  paral- 
leled by  an  increase  in  the  total  bacterial  number. 
As  a  result,  it  predominated  when  a  larger  number 
of  bacteria  were  present.  Bacterial  generic  groups 
in  the  river  region  studied  were  divided  into  three 
categories:  (i)  those  groups  existing  primarily  in 
running  water,  (ii)  those  mainly  inhabiting  the  peri- 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

phylon.  and  (iii)  those  consistently  isolated  from 
both  periphyton  and  running  water.  (Author*s  ab- 
stract) 
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SPECIES  COMPOSITION  OF  PHYTO-  AND 
ZOO-PLANKTON  COMMUNITIES  IN  FERTIL- 
IZED AND  NON-FERTILIZED  PADDY 
FIELDS,  (IN  JAPANESE), 

Shiki  High  School,  Saitama  (Japan). 

M.  Taira,  and  K.  Hogetsu. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  2,  p  77-83,  April   1987.  4  fig,  5  tab,   15  ref. 

Descriptors:  'Phytoplankton,  *Zooplankton,  *Spe- 
cies  composition,  'Paddy  fields,  *Rice,  •Fertiliz- 
ers, Seasonal  variation,  Ammonium,  Phosphate, 
Flood  irrigation,  Japan,  Agricultural  chemicals. 

Seasonal  changes  of  numbers  and  species  composi- 
tion of  phyto-  and  zoo-plankters  in  fertilized  and 
non-fertilized  paddy  fields  were  surveyed  from 
June  to  September,  1982,  at  Saitama  Agricultural 
Experiment  Station,  Kumagaya,  Saitama  Prefec- 
ture, Japan.  Both  fields  had  been  irrigated  with  a 
small  channel  from  the  River  Arakawa;  experi- 
ments on  the  effects  of  fertilizers  on  the  growth  of 
rice  plants  have  been  made  since  1904.  The  fertil- 
ized field  was  treated  with  about  123  g  N  and  4  g 
P/cu  m  in  June.  Concentrations  of  NH4-N  and 
P04-P,  and  numbers  of  phyto-  and  zoo-plankters 
were  higher  in  the  fertilized  field  than  the  non- 
fertilized  one.  The  following  sequence  of  the  domi- 
nant groups  was  observed  in  the  non-fertilized 
field:  Bacillariophyceae  -  Cyanophyceae  -  Bacil- 
lariophyceae-Cyanophyceae:  in  the  fertilized  one, 
the  sequence  was  Bacillariophyceae  -  Cyanophy- 
ceae --  Chlorophyceae  -  Chlorophyceae-Bacillar- 
iophyceae  -  Bacillariophyceae.  The  fertilized  field 
was  characterized  by  the  appearance  of  Chloro- 
phyceae (mainly  Scenedesmus  sp.)  in  summer.  Sea- 
sonal changes  of  the  dominant  zooplankters  are  no 
different  between  the  two  fields  and  divided  into 
the  following  three  periods:  Protozoa,  Crustacea 
and  Rotifera  period.  (Author's  abstract) 
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SEASONAL  CHANGES  OF  UROGLENA 
AMERICANA  IN  LAKES  CHUZENJI-KO  AND 
YUNO-KO,  (IN  JAPANESE), 

Tochigi   Prefectural   Research   Inst,   for  Environ- 
mental Pollution,  Utsunomiya  (Japan). 
J.  Koyama,  K.  Fukuda,  and  N.  Kobayashi. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  2,  p  85-90,  April  1987.  4  fig,  3  tab,   15  ref. 

Descriptors:  'Seasonal  variation,  *Uroglena  ameri- 
cana,  'Odor-producing  algae,  Chuzenji-ko  Lake, 
Yuno-ko  Lake,  Japan,  Vertical  distribution,  Odors, 
Water  pollution  sources,  Seasonal  variation,  Lakes, 
Rivers. 

Seasonal  changes  and  vertical  distribution  of  Urog- 
lena  americana,  which  is  known  to  cause  a  fishy 
odor  in  tap  waters,  were  surveyed  in  the  Japanese 
Lakes  Chuzenji-ko,  Yuno-ko,  and  the  mouth  of  the 
Yukawa  River,  which  connects  the  two  lakes, 
from  1983  to  1985.  Remarkable  increases  in  the  cell 
numbers  of  U.  americana  were  observed  from  the 
end  of  May  to  the  middle  of  June  in  Lake  Yuno-ko 
and  from  the  end  of  June  to  the  middle  of  July  in 
Lake  Chuzenji-ko.  The  fishy  odor  of  tap  water, 
when  Lake  Chuzenji-ko  was  its  source,  occurred 
during  the  same  time  as  the  blooming  of  U.  ameri- 
cana in  1983  The  maximum  cell  numbers  of  U. 
americana  were  observed  at  the  surface  layer  in 
Lake  Yuno-ko  and  at  a  depth  of  about  10  m  in 
Lake  Chuzenji-ko,  where  the  river  water  flowed 
into  water  of  the  same  temperature  layer  during 
May  to  July,  suggesting  that  most  of  U.  americana 
might  flow  into  Lake  Chuzenji-ko  through  the 
Yukawa  River  and  grow  there.  Since  Lake  Yuno- 
ko  has  sufficient  nutrient  levels  for  growth  of  U. 
americana  and  the  water  temperature  from  June  to 
October  is  nearly  15  C,  a  condition  favoring 
growth  of  U.  americana,  Lake  Yuno-ko  would 
have  supplied  U.  americana  for  Lake  Chuzenji-ko 
for  a  long  period.  (Author's  abstract) 
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IMPROVED  EKMAN-BIRGE  GRAB  FOR  SAM- 
PLING AN  UNDISTURBED  BOTTOM  SEDI- 
MENT CORE  SAMPLE, 

Niigata  Univ.  (Japan).  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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H2  PRODUCTION  BY  A  LARGE  PHOTOTRO- 
PHIC  BACTERIUM  ISOLATED  FROM  THE 
BACTERIAL  PLATE  OF  LAKE  KAIIKE, 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
M.  Matsuyama. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  2,  p  133-136,  April  1987.  4  fig,  9  ref. 

Descriptors:  'Hydrogen,  'Phototrophism,  'Photo- 
synthetic  bacteria,  'Bacteria,  'Lake  Kaiike,  Japan, 
Nitrogen  fixing  bacteria,  Bacterial  physiology. 

A  large-celled  phototrophic  bacterium,  which 
densely  populates  the  02-H2S  interface  of  Lake 
Kaiike  (Kamikoshiki  Island),  vigorously  produced 
H2  during  growth.  The  H2  production  was  inti- 
mately associated  with  photosynthesis.  In  situ  H2 
production  and  N2  fixation  at  the  bacterial  plate 
(November  1986)  were  quite  low.  But  when  the 
same  sample  was  incubated  after  supply  with  neu- 
tralized Na2S.9H20  solution  under  the  light,  it 
showed  elevated  rates  of  both  processes.  It  seems 
probable  that  the  H2  production  is  a  necessary 
bacterial  process,  but  H2  produced  by  the  bacteri- 
um has  some  effect  on  the  establishment  of  the 
microbial  community  at  the  bacterial  plate  of  Lake 
Kaiike.  (Author's  abstract) 
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MACROBENTHIC  FAUNAS  OF  TWO  BRACK- 
ISH LAGOONS  WITH  DIFFERENT  SALINITY 
IN  KAMIKOSHIKI  ISLAND,  KAGOSHIMA 
PREFECTURE,  (IN  JAPANESE), 

Tokyo  Univ.  (Japan).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
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SEASONAL  CHANGES  OF  ORGANOPHOS- 
PHOROUS AND  ORGANONITROGENOUS 
COMPOUNDS  HYDROLASE  ACTIVITIES  IN 
IIDABORI  POND, 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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LIGHT-LIMITED  GROWTH  OF  A  LARGE 
PHOTOTROPHIC  BACTERIUM  DOMINAT- 
ING AT  THE  DISSOLVED  02-H2S  INTER- 
FACE OF  LAKE  KAIIKE, 

Nagasaki  Univ.  (Japan).  Faculty  of  Fisheries. 
M.  Matsuyama. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  3,  p  203-209,  July  1987.  6  fig,  17  ref. 

Descriptors:  'Lakes,  'Photosynthetic  bacteria, 
'Limiting  factors,  'Light  intensity,  'Phototropism, 
•Bacterial  physiology,  'Kaiike  Lake  Japan,  Dis- 
solved oxygen.  Hydrogen  sulfide,  Interfaces,  Pop- 
ulation dynamics. 

A  large-celled  phototrophic  bacterium  isolated 
from  the  dissolved  02-H2S  interface  of  Lake 
Kaiike  was  continuously  cultured  under  light-limit- 
ed conditions.  The  bacterial  number  at  the  inter- 
face was  so  large  that  incident  light  was  rapidly 
extinguished.  Most  bacterial  cells  seem  to  barely 
maintain  cell-integrity  due  to  light  limitation.  The 
bacterium  had  a  specific  growth  rate  as  small  as  - 
0.003/hr  in  the  dark.  In  situ  measurements  of  N2 
fixation  and  H2  evolution  at  the  bacterial  plate  of 
Lake  Kaiike  revealed  very  low  rates,  although  the 
large-celled  phototrophic  bacterium  in  vitro  as 
well  as  in  the  bacterial  plate  sample  showed  signifi- 
cantly elevated  rates  when  they  were  exposed  to  a 
high  light  intensity  after  supply  with  H2S.  This 
fact  suggests  that  the  large-celled  phototrophic 
bacterium  can  maintain  its  dense  population  by 
maintaining  minimal  physiological  activity.  (Ver- 
nooy-PTT) 
W88-08643 


DENITRIFYING  ACTIVITY  AND  POPULA- 
TION GROWTH  OF  DENITRIFYING  BACTE- 
RIA IN  LAKE  FUKAMI-IKE, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

H.  Terai,  M.  Yoh,  and  Y.  Saijo. 

Japanese  Journal  of  Limnologv  RIZZA,  Vol.  48, 

No.  3,  p  211-218,  July  1987.  6  fig,  2  tab,  12  ref. 

Ministry   of  Education,   Science   and   Culture   of 

Japan,   Grant-in-Aid  for  Scientific   Research  No. 

59540420. 

Descriptors:  'Limnology,  'Lakes,  'Denitrifica- 
tion,  'Population  dynamics,  'Nitrogen  fixing  bac- 
teria, *Fukami-Ike  Lake  Japan,  'Nitrogen  fixation, 
Dissolved  oxygen,  Nitrous  oxide. 

In  the  oxygen-depleted  layer  of  Lake  Fukami-ike 
during  March  to  July  in  1985,  denitrifying  activi- 
ties were  measured  by  the  acetylene  blockage 
method,  and  the  denitrifying  bacterial  population 
was  estimated  by  the  MpN  method.  Until  March 
22,  no  detectable  denitrifying  activity  was  found. 
On  April  6,  at  and  below  the  5  m  depth,  lower  but 
distinct  denitrifying  activities  were  found.  Thereaf- 
ter, denitrifying  activity  became  higher  with  time. 
Maximum  activity  (0.64  microgram-at  N/L/day) 
was  obtained  at  a  depth  of  4.5  m  on  July  2.  In 
accordance  with  the  development  of  denitrifying 
activity,  the  average  denitrifying  bacterial  popula- 
tion increased  from  3.9  cells/mL  on  March  22  to 
87  cells/mL  on  July  2.  From  the  analysis  of  the 
correlation  between  denitrification  and  in  situ  dis- 
solved oxygen  content,  it  was  shown  that  denitri- 
fying activity  was  initiated  at  0.25  mL/L  dissolved 
oxygen  and  increased  with  the  decrease  of  dis- 
solved oxygen  content.  It  was  also  shown  that  the 
ratio  of  N20  emission  in  the  total  denitrification 
(N20/(N2  +  N20))  decreased  with  decreasing  in 
situ  dissolved  oxygen  content.  (Author's  abstract) 
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ACTIVE  DENITRIFICATION  IN  THE  HYPO- 
LIMNETIC  WATER  COLUMN  IN  LAKE 
KIZAKI, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

H.  Terai,  M.  Yoh,  and  Y.  Saijo. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  3,  p  219-224,  July  1987.  3  fig,  1  tab,  13  ref. 

Ministry   of  Education,   Science   and   Culture  of 

Japan,  Grant-in-Aid  for  Scientific  Research  No. 

59540420. 

Descriptors:  'Lakes,  'Denitrification,  'Nitrogen 
fixing  bacteria,  'Hypolimnion,  'Kizaki  Lake 
Japan,  Nitrous  oxide,  Vertical  distribution. 

Denitrifying  activities  of  the  water  column  of  Lake 
Kizaki  were  estimated  by  the  acetylene  blockage 
method.  Active  denitrification  was  detected  in  the 
developed  anoxic  water  column.  Maximum  activi- 
ty was  estimated  to  be  2.0  micrograms-at  N/L/day 
at  a  24  m  depth  on  December  2,  1984,  where 
maximum  nitrous  oxide  (N20)  accumulation  (2.6 
micrograms-at  N/L)  was  also  observed.  Contribu- 
tion of  denitrification  as  N20  (N20/(N2  +  N20)) 
was  34%  to  49%  of  the  total  denitrification  in 
some  active  denitrifying  layers.  When  the  most 
active  denitrification  was  observed,  the  distribution 
of  denitrifying  bacteria  in  the  hypolimnion  showed 
an  almost  exponential  increase  in  number  towards 
the  lake  bottom.  (Author's  abstract) 
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PRELIMINARY  STUDY  ON  THE  WATER 
TEMPERATURE  AND  FREEZING  OF  LAKE 
SUWA  IN  JAPAN  AND  SHALLOW  LAKES  IN 
EASTERN  CHINA, 

Rissho  Univ.,  Tokyo  (Japan).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 
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BEHAVIOR  OF  DISSOLVED  MANGANESE  IN 
LAKE  OHNUMA, 

Hokkaido    Univ.,    Hakodate    (Japan).     Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 
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DISTRIBUTION  OF  LACTATE-,  PROPIO- 
NATE-, AND  ACETATE-OXIDIZING  SUL- 
FATE-REDUCING  BACTERIA  IN  VARIOUS 
AQUATIC  ENVIRONMENTS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
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STUDIES  ON  DENITRIFICATION  IN  THE 
WATER  COLUMN  OF  LAKE  KIZAKI  AND 
LAKE  FUKAMI-IKE, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

H.  Terai. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  4,  p  257-264,  December  1987.  5  fig,  17  ref. 

Ministry   of  Education,   Science   and   Culture   of 

Japan,  Grant-in-Aid  for  Scientific  Research  No. 

61540473. 

Descriptors:  *Denitrification,  *Kizaki  Lake, 
Fukami  Lake,  *Mineralization,  Vertical  distribu- 
tion, Acetic  acid,  Carbon  radioisotopes,  Japan,  Ni- 
trous oxide,  Nitrites. 

Denitrifying  activities  in  two  freshwater  lakes, 
Lake  Kizaki  during  October  to  December  1986 
and  Lake  Fukami-ike  during  July  to  August  1985 
and  in  July  1986,  were  estimated  by  the  acetylene 
blockage  method.  Relationships  between  the  deni- 
trifying activities  and  the  concentration  of  denitri- 
fying intermediates  such  as  N02(-)  and  N20  in  the 
water  column  of  the  two  lakes  were  analyzed. 
Denitrifying  activity  in  L.  Fukami-ike  was  essen- 
tially dependent  on  the  N02(-)  concentration  in 
two  ways.  A  positive  correlation  was  found  be- 
tween the  denitrifying  activity  and  in  situ  N02(-) 
concentrations,  while  in  some  cases  remarkable 
denitrifying  activities  were  found  in  the  N02(-)- 
depleted  layer  and  correlated  with  the  maximally 
accumulated  N02(-)  concentration.  On  the  other 
hand,  a  better  correlation  of  denitrifying  activity 
with  N20  concentration  was  found  in  L.  Kizaki. 
Mineralization  of  14C-acetate  and  its  coupling  with 
denitrification  were  also  compared  in  the  two 
lakes.  Mineralized  14C02  plotted  against  the  total 
uptake  of  14C-acetate  fell  in  a  regression  line  with 
the  same  slope  of  0.34.  This  was  seen  not  only  in 
the  N03(-)-enhanced  uptake  of  the  substrate,  but 
also  in  both  L.  Fukami-ike  (at  4-4.5  m  depth  on 
July  20,  1986)  and  L.  Kizaki  (at  21-24  m  depth  on 
December  2,  1986).  (Author's  abstract) 
W88-08649 


WATER  QUALITY  FORMATION  OF  INLAND 
WATER  IN  THE  DRAINAGE  BASIN  OF  LAKE 
CHUZENJI,  NIKKO,  (IN  JAPANESE), 

Tochigi   Prefectural   Research   Inst,   for  Environ- 
mental Pollution,  Utsunomiya  (Japan). 
K.  Murakami,  H.  Sasanuma,  J  Koyama,  N. 
Kobayashi,  and  M.  Hirayama. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  4,  p  295-306,  December  1987.  5  fig,  6  tab,  28 
ref. 

Descriptors:  'Chemical  composition,  'Springs, 
•Rivers,  'Water  quality,  'Chuzenji  Lake,  'Water 
sampling,  'Lakes,  Chemical  analysis,  Calcium  bi- 
carbonate, Japan,  Inorganic  compounds,  Hot 
springs,  Phosphates,  Nitrates,  Theoretical  analysis. 

Mechanisms  of  water  quality  formation  in  rivers 
and  lake  waters  were  studied  in  the  drainage  basin 
of  Lake  Chuzenji.  Water  samples  were  collected  at 
15  stations  in  9  lakes,  14  in  7  rivers  and  16  in 
springs  or  wells  from  April  1983  to  November 
1984.  Chemical  analyses  of  the  main  inorganic 
constituents  (Na(  +  ),  K(  +  ),  Ca(++),  Mg(++), 
Cl(-),  S04(-),  and  Si02(-))  dissolved  in  the  water 
samples  revealed  that  surface  and  underground 
waters  in  this  region  are  generally  low  in  dissolved 
chemical  constituents,  except  for  the  hot  springs  on 
the  northern  shore  of  Yunoko  (U-3),  two  springs 
along  Yukawa  (U-12,  U-13)  and  Jigokugawa  (U- 
11).  Most  waters  belong  to  the  CaHC03  type.  The 
water  quality  of  Yunoko  is  controlled  by  the  quali- 
ties of  the  spring  and  hot  spring  waters  on  the 
shore  of  the  lake.  Jigokugawa  (Hell  River)  has 
higher  concentrations  not  only  of  the  main  con- 
stituents, but  also  of  minor  P04-P  and  N03-N  than 
other   waters   in   this   region   except   for   the   hot 


spring  water.  The  high  concentrations  of  the  main 
constituents  seem  to  originate  from  dissolution  of 
volcanic  rocks.  The  water  quality  calculated  theo- 
retically from  chemical  loads  which  are  brought 
into  Lake  Chuzenji  through  rivers  and  precipita- 
tion shows  a  good  agreement  with  the  measured 
water  quality  of  the  lake  water  except  soluble 
silica.  Soluble  silica  becomes  insoluble  due  to  the 
biological  activity  of  diatoms.  (Author's  abstract) 
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EXTENT  OF  SNOWPACK  INFLUENCE  ON 
WATER  CHEMISTRY  IN  A  NORTH  CAS- 
CADES LAKE, 

Western  Washington  Univ.,  Bellingham.  Inst,  for 

Watershed  Studies. 

T.  J.  Loranger,  and  D.  F.  Brakke. 

Water  Resources  Research  WRERAO,  Vol.   24, 

No.  5,  p  723-726,  May   1988.  2  fig,  2  tab,  9  ref. 

Descriptors:  'Acid  deposition,  'Water  chemistry. 
'Snowpack,  'Snowmelt,  'Lakes,  'North  Cascades 
Lake,  Nitrates,  Sulfates,  Snow  sampling,  Chemical 
properties,  Chemical  analysis,  Watersheds,  Alka- 
linity, Hydrogen  ion  concentration. 

Integrated  snowpack  samples  and  lakewater  Wash- 
ington state  samples  were  collected  from  a  low- 
alkalinity  watershed  in  the  North  Cascades  in  1984 
and  1985  and  analyzed  for  inorganic  chemical  pa- 
rameters. Mean  concentrations  of  N03(-)  and 
S04(-)  from  a  North  Cascades  snowpack  were 
near  4.5  and  5.5  micro  eq/L  respectively.  Mean  pH 
was  5.2-5.3.  During  melting,  anion  levels  in  the 
snowpack  decreased  and  pH  increased.  By  July, 
mean  N03(-)  and  S04(~)  concentrations  were  0.32 
and  1.73  micro  eq/L,  respectively,  and  mean  pH 
was  5.48.  Acid  neutralizing  capacity  at  the  lake 
outlet  during  snowmelt  was  diluted  to  50%  of 
April  premelt  values.  During  snowmelt  runoff 
there  was  no  apparent  neutralization  of  bicarbon- 
ate by  strong  acids.  By  comparing  lakewater 
N03(-)  concentrations  to  snowpack  concentra- 
tions, >  75%  of  the  N03(-)  in  the  lake  could  be 
attributed  to  a  snowpack  source.  An  estimated 
30%  of  the  S04(~)  in  the  lake  was  derived  from 
the  snowpack.  (Author's  abstract) 
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FRESHWATER  PHYTOPLANKTON  IN  THE 
LOW  SALINITY  REGION  OF  THE  RIVER 
TAMAR  ESTUARY, 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 
For  primary  bibliographic  entry  see  Field  2L. 
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TEMPORAL  VARIATIONS  OF  SECONDARY 
PRODUCTION  IN  THE  MARINE  BIVALVE 
SPISULA  SUBTRUNCATA  OFF  THE  PO 
RIVER  DELTA  (ITALY), 

Ente    Nazionale    per    1'Energia    Elettrica,    Milan 

(Italy).  Centro  Termica  e  Nucleare. 

R.  Ambrogi,  and  A.  O.  Ambrogi. 

Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 

Vol.  25,  No.  3,  p  369-379,  September  1987.  8  fig,  2 

tab,  32  ref. 

Descriptors:  'Productivity,  'Secondary  productiv- 
ity, 'Benthic  fauna,  'Mollusks,  'Clams,  'Rivers, 
'Deltas,  Data  collections,  Benthos,  Benthic  envi- 
ronment, Annual  distribution,  Variability,  Fre- 
quency analysis.  Life  history  studies.  Life  cycles, 
Population  dynamics,  Growth  rates,  Mortality, 
Biomass,  Marine  environment.  Sediments,  Sand, 
Italy,  Po  River,  Adriatic  Sea. 

As  a  part  of  a  benthic  monitoring  program,  size- 
frequency  analysis  was  used  to  study  the  life  histo- 
ry and  production  of  a  population  of  Spisula  sub- 
truncata  inhabiting  the  sandy  deposits  of  the 
Northern  Adriatic  Sea  in  front  of  the  Po  River 
delta.  From  grab  samples  collected  quarterly  at  six 
stations  from  1979  to  1984,  all  the  individuals  were 
measured.  Growth  and  mortality  rates  were  deter- 
mined following  cohorts  through  time;  production 
was  calculated  as  the  sum  of  growth  increments. 
The  life  cycle  is  mostly  annual,  recruitment  occur- 
ring during  the  summer  months,  with  only  a  few 
individuals    surviving    to    the    following    summer. 


The  values  of  secondary  production  over  the 
entire  life  cycle  for  each  of  the  five  cohorts  studied 
ranged  from  51.3  g/sq  m  to  580.6  g/sq  m  at  5-m 
deep  stations,  and  from  14.3  g/sq  m  to  369.2  g/sq 
m  at  8-m  deep  stations.  The  production  to  mean 
biomass  ratio  calculated  for  the  first  year  of  life  of 
the  five  cohorts  ranged  from  2.70  to  3.76  at  5  m 
and  from  2.64  to  7.43  at  8  m.  The  only  abiotic 
factor  dearly  responsible  for  the  success  of  settling 
and  maintaining  the  population  of  S.  subtruncata  is 
the  percentage  of  sand  in  the  sediment.  The  higher 
the  percentage  of  sand,  the  more  successful  the 
recruitment.  (Shidler-PTT) 
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SOURCES  AND  TRANSPORT  OF  PARTICU- 
LATE ORGANIC  CARBON  IN  THE  AMAZON 
RIVER  AND  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

For  primary  bibliographic  entry  see  Field  2L. 
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FISH  FAUNA  OF  LAKE  MAUREPAS,  AN  OLI- 
GOHALINE  PART  OF  THE  LAKE  PONT- 
CHARTRAIN  ESTUARY, 

Southeastern  Louisiana  Univ.,  Hammond.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
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RADIOCHEMICAL  ANALYSIS  OF  PHOSPHO- 
RUS EXCHANGE  KINETICS  BETWEEN  SEDI- 
MENTS AND  WATER  UNDER  AEROBIC  CON- 
DITIONS, 

Kyushu  Univ.,   Fukuoka  (Japan).   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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Descriptors:  'Lakes,  'Phytoplankton,  'Mixing, 
Water  circulation,  Stratification,  Waves,  Water 
temperature,  Diurnal  variation,  Turbulence,  Nutri- 
ents, Productivity,  Light  penetration,  Wind  effects, 
Energy  dissipation,  Kinetics,  Algae,  Eddy  diffu- 


Active  turbulence  in  lakes  is  confined  to  the  sur- 
face mixed  layer,  to  boundary  layers  on  the  lake 
sides  and  bottom,  and  to  turbulent  patches  in  the 
interior.  The  density  stratification  present  in  most 
lakes  fundamentally  alters  the  pathways  connect- 
ing external  mechanical  energy  inputs,  for  exam- 
ple, but  wind,  with  its  ultimate  fate  as  dissipation  to 
heat;  the  density  stratification  supports  internal 
waves  and  intrusions  that  distribute  the  input 
energy  throughout  the  lake.  Intrusions  may  be 
viewed  as  internal  waves  with  zero  horizontal 
wavenumber  and  are  formed  each  time  localized 
mixing  occurs  in  a  stratified  fluid.  Intrusions  are 
also  formed  in  the  epilimnion  by  differential  heat- 
ing or  cooling  and  by  differential  deepening.  The 
fraction  of  lake  volume  below  the  diurnal  mixed 
layer  that  is  subject  to  active  turbulence  is  very 
small,  probably  of  the  order  of  1%  or  less  in  small 
to  medium-sized  lakes.  By  contrast,  in  the  surface 
mixed  layer,  turbulence  is  less  intermittent  and 
maintains  phytoplankton  in  suspension  and  con- 
trols their  exposure  to  the  underwater  solar  flux. 
Nutrient  transport  to  individual  cells  depends  not 
only  on  the  cell  Reynolds  number  but  also  on  the 
Peclet  number,  which,  if  large,  implies  enhanced 
mass  transfer  above  purely  diffusive  values.  (Au- 
thor's abstract) 
W88-08765 


37 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


CYANOBACTERIAL  DOMINANCE:  THE 
ROLE  OF  BUOYANCY  REGULATION  IN  DY- 
NAMIC LAKE  ENVIRONMENTS, 

Freshwater    Biological    Association,    Windermere 

(England). 
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Descriptors:  "Lakes,  'Algae,  'Phytoplankton, 
'Cyanophyta,  'Buoyancy,  Flotation,  Mixing,  Sedi- 
mentation, Nutrients,  Population  dynamics.  Turbu- 
lence, Photosynthesis,  Light  penetration. 

The  interactions  of  size,  shape,  and  density  of 
cyanobacteria  result  in  a  5-order  of  magnitude 
difference  in  flotation  or  sinking  rates,  which,  in 
turn,  influence  the  extent  of  their  dispersion  in 
turbulent  water  masses.  Active  mixing  through 
resource-replete  waters  of  high  clarity  favors  fast- 
growing,  small-celled  species.  Where  photosynthe- 
tically  active  radiation  is  severely  attenuated 
through  the  wind-mixed  layer,  species  may  rely  on 
turbulent  entrainment  but  must  be  adapted  toward 
efficient  light  harvesting  (morphological  attenu- 
ation, enhanced  pigmentation).  In  both  strongly 
segregated  waters  (light-  and  nutrient-rich  layers 
separated  vertically)  and  waters  experiencing  high- 
frequency  fluctuations  in  vertical  mixing  and  opti- 
cal depth,  emphasis  is  placed  on  the  ability  to  make 
rapid,  buoyancy-adjusted  vertical  movements,  fa- 
vored by  large  size.  The  cyanobacteria  life-forms 
respectively  typical  of  these  contrasted  limnologi- 
cal  systems-unicellular  coccoids  (e.g.,  Synecho- 
coccus),  solitary  filaments  (e.g.,  Oscillatoria)  and 
colonial  forms  (e.g.,  Microcystis)-illustrate  the  di- 
versity of  evolutionary  adaptations  to  be  discerned 
among  the  planktonic  cyanobacteria  and  which 
contributes  to  their  reputation  as  a  prominent  and 
successful  group  of  organisms.  (Author's  abstract) 
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TEMPERATURE  EFFECTS  ON  PHOTOSYN- 
THETIC  CAPACITY,  RESPIRATION,  AND 
GROWTH  RATES  OF  BLOOM-FORMING 
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Descriptors:  'Lakes,  'Literature  reviews,  'Algae, 
•Phytoplankton,  'Photosynthesis,  'Growth  rates, 
•Cyanophyta,  'Respiration,  'Water  temperature. 
Algal  bloom,  Diatoms,  Anabaena,  Aphanizo- 
menon,  Oscillatoria,  Microcystis,  Population  dy- 
namics, Temperature,  Mixing,  Nutrients,  Hyper- 
trophic lakes. 

The  literature  was  reviewed  to  determine  the 
direct  temperature  effects  on  photosynthetic  ca- 
pacity, specific  respiration  rate,  and  growth  rate  of 
bloom-forming  cyanobacteria  (Anabaena,  Aphani- 
zomenon,  Microcystis,  Oscillatoria)  and  to  assess 
the  importance  of  direct  temperature  effects  on 
cyanobacterial  dominance  in  lakes.  This  analysis  is 
supported  by  field  studies  of  Microcystis  aerugin- 
osa in  a  hypertrophic  lake.  The  literature  and  field 
data  show  that  photosynthetic  capacity,  specific 
respiration  rate,  and  growth  rate  are  temperature- 
dependent  with  optima  usually  at  25  C  or  greater 
The  four  genera  varied  in  their  response  to  low 
temperatures,  with  Microcystis  being  most  severe- 
ly limited  below  about  15  C.  Oscillatoria  tended  to 
tolerate  the  widest  range  of  temperatures  Howev- 
er, an  examination  of  field  data  from  representative 
lakes  around  the  world  indicated  that  direct  tem- 
perature effects  were  secondary  to  indirect  temper- 
ature effects  (mixing),  and  nutrients  in  determining 
the  dominance  of  bloom-forming  cyanobacteria  in 
lakes.  Direct  temperature  effects  probably  act  syn- 
ergistically  with  other  factors  in  this  process.  (Au- 
thor's abstract) 
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Descriptors:  'Lakes,  'Photosynthesis,  'Algae, 
'Phytoplankton,  'Light  quality,  'Cyanophyta, 
Growth  rates,  Eutrophic  lakes,  Respiration,  Popu- 
lation dynamics,  Mixing,  Pigments,  Phycobilins, 
Stratification. 

In  eutrophic  lakes  cyanobacteria  are  favored  rela- 
tive to  other  phytoplankton,  both  under  stratified 
and  mixed  conditions.  During  stratification,  gas 
vacuole  formation  allows  the  accumulation  of 
dense  surface  scums  which  attain  the  highest  possi- 
ble area-specific  photosynthetic  rates  in  aquatic 
environments  owing  to  high  irradiances,  near-com- 
plete harvesting  of  impinging  light,  and  minimal 
light  inhibition  and  photo-oxidation  During  mod- 
erate mixing,  high  yields  of  biomass  can  be 
achieved  by  effective  light  harvesting  for  photo- 
synthesis (aided  by  phycobilin  pigments)  and  low 
maintenance  energy  requirements  at  low  mean  ir- 
radiances. However,  nitrogen  fixation  competes 
for  energy  and  reductant  with  photosynthesis,  and 
leads  to  a  decline  of  light-saturated  maximum 
growth  rates.  Wind-driven  vertical  mixing  and  lat- 
eral advection  are  the  main  causes  for  the  instabil- 
ity of  cyanobacterial  blooms  in  hypereutrophic 
lake  ecosystems.  (Author's  abstract) 
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Descriptors:  'Lakes,  'Estuaries,  'Eutrophication, 
'Nutrients,  'Nitrogen  fixation,  'Phytoplankton, 
'Algae,  'Cyanophyta,  Population  dynamics,  Phos- 
phorus, Enzymes,  Iron,  Nitrogenase. 

Experiments  described  in  the  literature  have  dem- 
onstrated that  additions  of  N,  Fe,  and  occasionally 
P,  influence  planktonic  cyanobacterial  nitrogen  fix- 
ation in  lakes  and  estuaries  throughout  the  world. 
Increase  in  abundance  of  cyanobacteria  which  can 
fix  nitrogen  did  not  necessarily  indicate  that  N2 
fixation  had  occurred.  In  natural  plankton  assem- 
blages, N2  fixation  was  normally  stimulated  by  low 
total  inorganic  nitrogen  and  depressed  by  additions 
of  total  inorganic  nitrogen.  Nitrogenase  was  often 
stimulated  by  addition  of  Fe  but  soluble  reactive 
phosphate  alone  only  stimulated  nitrogenase  activi- 
ty occasionally.  Luxury  consumption  and  storage 
of  P,  but  not  N,  explains  the  lack  of  P  stimulation 
in  nature.  Nitrogenase  activity  was  usually  re- 
pressed at  total  inorganic  nitrogen  concentrations 
of  >  50- 100  microgram/liter.  Additions  of  N  +  P 
had  variable  effects  which  may  depend  on  the 
balance  between  nitrogenase  inhibition  by  N  and 
general  growth  stimulation  by  N  +  P  (which 
reduces  ambient  N).  (Author's  abstract) 
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Descriptors:  'Lakes,  'Eutrophication,  'Algae, 
•Phytoplankton,  'Cyanobacteria,  'Nutrients,  Pop- 
ulation dynamics,  Carbon,  Nitrogen,  Phosphorus. 

Cyanobacteria  are  the  only  group  of  phytoplank- 
ton to  show  a  clear  increase  both  in  biomass  and 
relative  contribution  to  total  phytoplankton  bio- 
mass as  temperate  lakes  become  eutrophic.  Correl- 
ative studies  indicate  that  this  increase  begins  at 


total  phytoplankton  biomass  levels  of  3-5  mg  fresh 
weight/liter  or  spring  total  phosphorus  (TP)  con- 
centrations of  25-30  microgram/liter.  Above 
(TN)TP  ratios  of  30,  cyanobacteria  tend  to  become 
rare,  but  below  this  value  they  may  or  may  not 
dominate.  Better  predictions  may  be  possible  by 
attempting  to  remove  the  influence  of  the  refracto- 
ry dissolved  organic  nitrogen  (DON)  and  phos- 
phorus (DOP)  fractions  by  using  the  TN- 
DON:TP-DOP  ratio.  While  experimental  manipu- 
lation of  N:P  ratios  in  enclosures  or  entire  lakes 
may  often  stimulate  or  suppress  relative  cyanobac- 
terial biomass,  laboratory  studies  do  not  clearly 
link  low  N:P  ratios  with  cyanobacteria.  Evidence 
from  correlative  studies,  long-term  records  of  indi- 
vidual lakes,  and  experimental  manipulations  of 
nutrient  loads  suggest  that  other  factors  such  as 
temperature,  mixing  regimes,  transparency,  and 
iron  or  carbon  availability  may  influence  cyano- 
bacterial dominance  in  lakes.  (Author's  abstract) 
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Descriptors:  'Lakes,  'Nutrients,  'Algae,  'Phyto- 
plankton, 'Cyanophyta,  'Heavy  metals,  Growth 
rates,  Metals,  Copper,  Iron,  Molybdenum,  Manga- 
nese, Photosynthesis,  Trace  elements,  Nitrogen  fix- 
ation, Carbon,  Toxicity,  Population  dynamics,  Pro- 
ductivity, Primary  productivity. 

Trace  metals  play  crucial  roles  in  the  carbon  and 
nitrogen  metabolism  of  cyanobacteria.  Physiologi- 
cal responses  to  metal  limitations  and  toxicity  in 
culture  have  shown  that  iron  is  important  for  pho- 
tosynthesis and  energy  distribution  in  the  cell 
while  both  iron  and  molybdenum  are  biochemical- 
ly involved  in  nitrate  reduction  and  nitrogen  fixa- 
tion. Nitrogen  fixation  is  also  relatively  sensitive  to 
copper  toxicity.  Consequently,  factors  that  affect 
the  supply  rate,  chemical  speciation,  or  the  recy- 
cling of  trace  metals  can  alter  patterns  of  primary 
productivity  and  nitrogen  metabolism.  Overall, 
three  trace  metal  dependent  processes  may  contrib- 
ute towards  dominance:  efficient  use  of  limiting 
light,  nitrogen  fixation,  and  production  of  extracel- 
lular iron  binding  compounds.  (Author's  abstract) 
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The  growth  of  cyanobacteria  in  natural  waters 
may  be  dependent  on  an  efficient  ammonium  trans- 
port system.  Such  a  system  may  also  play  a  role  in 
the  retention  of  internally  generated  ammonium 
from  N2  fixation,  nitrate  reduction,  and  photore- 
spiration.  Methylammonium  is  commonly  used  as 
an  ammonium  analogue  to  study  transport.  The 
kinetics  of  methylammonium  uptake  by  cyanobac- 
teria are  biphasic  with  a  first  rapid  phase  represent- 
ing transport  into  the  cells  and  a  second  slower 
phase  dependent  on  metabolism  by  the  primary 
ammonia  assimilating  enzyme  glutamine  synthease. 
At  high  external  pH  values  (pH>9)  diffusion  of 
the  uncharged  species  becomes  increasingly  domi- 
nant while  at  neutral  pH  values  the  uptake  is 
thought  to  be  an  active  process  dependent  on 
membrane  potential.  (Author's  abstract) 
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Copepods,  Daphnia,  Microcystis,  Anabaena, 
Aphanizomenon. 

Correlative  field  evidence  suggests  that  large 
grazers  such  as  Daphnia  pulex  promote  the  growth 
of  colonial  cyanobacteria  by  selectively  eating 
competitive  phytoplankton.  This  is  supported  by 
experimental  evidence  that  (1)  in  eutrophic  lakes 
dominated  by  cyanobacteria  grazing  by  zooplank- 
ton  on  small  particles  is  often  >  100%  per  day,  and 
(2)  colonial  cyanobacteria  are  generally  not  grazed 
as  rapidly  as  smaller  phytoplankton.  Cyanobacteria 
generally  have  deleterious  effects  on  grazing  zoo- 
plankton.  Filamentous  cyanobacteria  such  as  Ana- 
baena and  Oscillatoria  can  inhibit  filtering  by  cla- 
docerans, reducing  growth  and  reproduction.  Det- 
rimental effects  on  zooplankton  via  nutritional  de- 
ficiencies and  toxins  of  cyanobacteria  have  been 
demonstrated  in  the  laboratory  but  not  in  the  field. 
Grazing  on  colonial  cyanobacteria  by  zooplankton 
appears  to  be  an  important  trophic  link  in  tropical 
lakes.  Generally,  calanoid  copepods  seem  best 
adapted  to  utilizing  large  cyanobacteria.  The  gen- 
eralization that,  with  increasing  eutrophication, 
zooplankton  communities  tend  to  shift  from  a 
dominance  of  calanoid  copepods  to  cladocerans, 
does  not  apply  to  lakes  in  New  Zealand.  (Author's 
abstract) 
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Few  workers  have  used  enclosures  specifically  to 
study  interactions  between  zooplankton  and  cyan- 
obacteria. Differences  among  studies  in  enclosure 
size,  nutrient  level,  plankton  abundance  and  species 
composition,  presence  or  absence  of  fish,  and 
length  of  experiments  make  generalizations  diffi- 
cult. Zooplankton  had  no  direct  effect  on  the 
growth  of  ungrazed  cyanobacteria  (Anabaena  flos- 
aquae,  Aphanizomenon  flos-aquae,  large  Microcys- 
tis colonies)  in  short-term  (<5  days)  and  long-term 
(>1  month)  enclosure  studies.  When  large  cyano- 
bacteria were  abundant,  some  Daphnia  spp. 
showed  reduced  reproduction  and  development. 
When  large  grazers  were  abundant,  they  sup- 
pressed the  growth  of  edible,  colonial  cyanobac- 
teria (Aphanizomenon  elenkinee,  small  Microcystis 
colonies).  By  altering  the  ambient  light  and  nutri- 
ent environment,  large  zooplankton  may  suppress 
cyanobacteria;  evidence  for  the  importance  of 
grazers  in  promoting  cyanobacterial  dominance  by 
removing  competing  phytoplankton  species  is 
equivocal.  Zooplankton  may  suppress  nitrogen  fix- 
ation by  cyanobacteria  through  ammonia  excretion 
and  may  promote  a  change  in  dominance  from 
diatoms  to  cyanobacteria  through  recycling  phos- 
phorus but  not  silicon.  (Author's  abstract) 
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Laboratory  studies  on  cyanobacteria-zooplankton 
interactions  have  largely  focused  on  the  inadequa- 
cy of  cyanobacteria  as  a  food  source.  Some  fea- 
tures of  cyanobacteria  can  be  regarded  as  anti- 
herbivore  defenses.  Large  colonies  of  Aphanizo- 
menon, Anabaena,  and  Microcystis  cannot  be  han- 
dled by  zooplankton,  but  do  not  interfere  seriously 
with  the  filtering  process.  Small  colonies  and  fila- 
ments, however,  may  cause  severe  inhibition  of  the 
feeding  process  by  mechanical  interference.  This 
reduces  zooplankton  growth,  reproduction,  and 
survival.  Copepods,  rotifers,  and  Bosmina  are  less 
affected  by  mechanical  disturbance  than  cladocer- 
ans. If  ingested,  some  cyanobacteria  may  be  poorly 
digested  or  may  not  provide  essential  nutrients. 
Some  cyanobacteria  are  reported  to  be  toxic  to 
zooplankton.  Several  strains  of  Microcystis 
produce  an  endotoxin,  but  the  amount  of  toxin 
produced  differs  among  strains  and  with  the  condi- 
tion of  Microcystis.  Zooplankton  encountering 
toxic  cells  cease  feeding.  Some  evidence  of  an 
extra-cellular  herbivore  deterrent  was  found  for 
Anabaena.  Thus,  cyanobacteria  may  either  be  indi- 
vidually protected  or  may  create  an  environment 
that  is  unfavorable  for  efficient  grazers.  (Author's 
abstract) 
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Descriptors:  'Lakes,  'Literature  reviews,  'Phyto- 
plankton, 'Algae,  'Species  composition,  'Species 
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tion dynamics,  Algal  blooms,  New  Zealand, 
Humic  acids. 

One  hundred  and  four  taxa  of  planktonic  cyano- 
bacteria have  been  recorded  from  New  Zealand 
lakes:  32  belong  to  the  Chroococcales,  72  to  the 
Nostocales.  None  of  the  taxa  is  endemic  to  New 
Zealand;  most  (if  not  all)  are  cosmopolitan.  On 
average,  more  taxa  have  been  reported  from  North 
Island  (7.8  +  or  -  6.7,  N  =  69)  than  South  Island 
lakes  (3.3  +  or  -  3.9,  N  =  59).  This  difference  is 
attributable,  in  part,  to  the  large  proportion  of 
glacial  lakes  in  the  South  Island,  which  are  com- 
monly poor  in  plant  nutrients  and  possess  sparse 
phytoplankton  populations.  Many  of  the  taxa  show 
a  strong  preference  for  eutrophic  conditions.  Nota- 
ble exceptions  are  Anabaena  affinis  and  Gomphos- 
phaeria  lacustris,  which  occur  in  a  large  proportion 
of  mesotrophic  (48%)  and  oligotrophic  lakes 
(43%),  respectively.  Taxa  which  are  often  abun- 
dant and  frequently  responsible  for  conspicuous 
water  blooms  are  Microcystis  aeruginosa,  Ana- 
baena circinalis,  A.  flos-aquae,  and  A.  spiroides. 
The  limited  population  data  available  indicate  a 
high  level  of  interannual  variability  in  the  timing, 
magnitude,  and  duration  of  cyanobacterial  blooms 
in  New  Zealand  lakes.  (Author's  abstract) 
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Descriptors:  'Lakes,  'Algae,  'Phytoplankton, 
'Cyanophyta,  New  Zealand,  Nitrogen  fixation, 
Photosynthesis. 

Research  on  cyanobacteria  in  New  Zealand  during 
the  past  20  years  has  been  restricted  to  a  few 
workers  and  sparsely  spread  through  diverse 
topics.  Available  information  is  generally  oriented 
toward  fixation  of  nitrogen  in  various  habitats  and 
growth  conditions  leading  to  cyanobacterial  spe- 
cies dominance.  Symbiotic  relationships  with  re- 
spect to  nitrogen  fixation  exist  between  Nostoc  and 
Gunnera  and  between  Anabaena  and  Azolla.  The 
rate  of  nitrogen  fixation  by  benthic  cyanobacteria 
(Nostoc,  Calothrix,  Anabaena)  declines  away  from 
the  water's  edge.  Oxygen  inhibition  of  nitrogen 
fixation  is  attributable  to  photorespiration,  with 
these  processes  competing  for  a  common  metabolic 
product  of  photosynthesis.  Studies  have  also  been 
concerned  with  the  effects  of  nutrients,  light,  tem- 
perature, biotic  interactions,  and  toxic  substances 
(boron  in  geothermal  waters  and  naturally  pro- 
duced toxins  from  plants).  (Cassar-PTT) 
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gaio,  Lake  Okaro,  New  Zealand,  Population  dy- 
namics, Algal  blooms,  Temperature,  Water  tem- 
perature, Air  temperature. 

Circulation  and  mixing  were  studied  in  Lake  Ro- 
tongaio  using  temperature  gradient  microstructure 
profiling  instruments,  drogues,  and  an  automatic 
weather  station  capable  of  measuring  incoming 
solar  radiation,  wind  speed  and  direction,  air  tem- 
perature and  relative  humidity  at  10-min  intervals. 
Inflows,  outflows,  and  inflow  plunging  characteris- 
tics were  documented  with  dye  releases.  Sufficient 
data  were  gathered  on  Lake  Rotongaio  to  docu- 
ment the  dynamics  of  the  mixed  layer  as  well  as 
the  mixing  internally  and  at  the  boundaries.  A 
surprising  finding  in  Lake  Rotongaio  was  the 
almost  total  absence  of  turbulence  in  the  lake 
below  the  diurnal  thermocline.  Temperature  differ- 
ences of  as  little  as  1  C  (caused  by  shelter  or  shade) 
were  capable  of  driving  strong  horizontal  circula- 
tions, resulting  in  exchange  of  littoral  water  with 
the  main  body  of  the  lake.  The  greater  water 
clarity  of  Lake  Okaro  permitted  solar  radiation  to 
penetrate  several  meters  so  that  the  extreme  stabili- 
ty found  in  the  top  meter  of  Lake  Rotongaio  did 
not  occur  in  Okaro.  In  addition,  turbulent  patches 
of  water  were  found;  this  was  caused  by  the  com- 
plex bottom  topography  of  Okaro.  It  was  shown 
that  the  inflow  intrusion  was  critically  dependent 
on  the  wind  mixing  at  the  plunge  point.  (Cassar- 
PTT) 
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'Cyanophyta,  'Buoyancy,  'Mixing,  Water  circula- 
tion, Microcystis,  Lake  Okaro,  New  Zealand,  Flo- 
tation, Vertical  distribution. 

Microcystis  colonies  in  Lake  Okaro  exhibited  fast 
floating  velocities,  up  to  1  mm/sec;  after  gas  va- 
cuole collapse  the  colonies  sank  at  over  3  mm/sec. 
The  average  sinking  velocity  of  the  colonies  after 
11  hours  of  additional  illumination,  52  m/day,  was 
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sufficient  lo  allow  a  migration  to  the  lake  bottom 
(mostly  <  18  ft  deep)  in  8  hours  or  to  the  seasonal 
thermocline  (at  about  7  m)  in  less  than  4  hours. 
The  flotation  rate  of  49  m/day  of  colonies  kept  in 
darkness  would  allow  return  to  the  lake  surface  in 
about  the  same  time.  These  properties  were  related 
to  the  physical  characteristics  of  Lake  Okaro: 
Secchi  disc  depth,  2.7  m;  euphotic  depth,  4.5  m; 
very  slight  thermal  density  gradient;  mixing  to  the 
bottom  of  the  euphotic  zone  during  periodic  windy 
periods.  During  calm  periods  Microcystis  can  sink 
down  several  meters  to  avoid  potentially  inhibiting 
irradiances.  During  diurnal  mixing  events  the  colo- 
nies are  circulated  within  the  euphotic  zone,  would 
experience  low  mean  irradiation  averaged  over 
time,  and  would  probably  become  or  remain  buoy- 
ant, ready  to  float  up  when  mixing  ceased.  (Cassar- 
PTT) 
W88-08779 


ROLE  OF  BUOYANCY  IN  THE  DISTRIBU- 
TION OF  ANABAENA  SP.  IN  LAKE  ROTON- 
GAIO, 

Bristol  Univ.  (England).  Dept.  of  Botany. 

A.  E.  Walsby,  C.  S.  Reynolds,  R.  L.  Oliver,  J. 

Kromkamp,  and  M.  M.  Gibbs. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research   NZJMBS,   Vol.   21,   No.   3,  p  525-526, 

1987.  4  ref. 

Descriptors:  *Lakes,  *Phytoplankton,  *Algae, 
"Cyanophyta,  *Buoyancy,  Anabaena,  Lake  Roton- 
gaio,  New  Zealand,  Flotation,  Vertical  distribu- 
tion. 

The  species  of  Anabaena  that  dominated  the  phy- 
toplankton  community  of  Lake  Rotongaio  during 
February  and  March  1987  was  a  non-colonial,  fila- 
mentous organism  made  buoyant  by  gas  vacuoles. 
Low  flotation  velocities  (0.1  to  0.4  m/day)  were 
attributed  to  four  possible  factors:  (1)  The  growth 
rate  of  filaments  nearer  the  surface  would  have 
been  greater  than  those  at  a  depth.  (2)  Water 
flowing  in  from  a  stream  spread  into  the  lake  at  a 
depth  of  about  4.5  m  and  created  an  upwelling  of 
0.1  m/day.  (3)  The  upward  floating  velocity  of  the 
filaments  themselves  was  similar.  (4)  Grazing  of 
filaments  at  the  lower  depths  affected  the  vertical 
distribution.  (Cassar-PTT) 
W88-08780 


CARBOHYDRATE-TO-PROTEIN  RATIO  AS  A 
BIOLOGICAL  INDICATOR  OF  WATER 
MOVEMENT, 

Murray-Darling     Freshwater     Research     Centre, 

Albury  (Australia). 

R.  L.  Oliver,  and  J.  C.  Kromkamp. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research   NZJMBS,   Vol.   21,   No.   3,   p   529-530, 

1987.  1  fig,  2  tab,  2  ref. 

Descriptors:  *Lakes,  *Phytoplankton,  *Algae, 
"Cyanophyta,  'Buoyancy,  Flotation,  Vertical  dis- 
tribution. Lake  Rotongaio,  New  Zealand,  Carbo- 
hydrates, Proteins. 

The  vertical  and  horizontal  variation  in  the 
carbohydrate:protein  ratio  of  the  phytoplankton 
reflected  the  circulation  pattern  in  Lake  Roton- 
gaio. Cells  contained  within  the  surface  down- 
wind current  showed  an  increase  in  the  ratio  as 
expected  from  the  increased  illumination  time  with 
distance  Conversely,  cells  in  the  return  current  at 
depth  showed  a  reduced  ratio  due  to  increasing 
time  in  the  dark.  (Cassar-PTT) 
W88-08781 


EFFECTS  OF  CHANGES  IN  BOTH  THE  ABUN- 
DANCE OF  NITROGEN  AND  PHOSPHORUS 
AND  THEIR  RATIO  ON  LAKE  OKARO  PHY- 
TOPLANKTON WITH  COMMENT  ON  SIX 
OTHER  CENTRAL  VOLCANIC  PLATEAU 
LAKES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  R.  S.  Lean,  S  F.  Mitchell,  F.  R.  Pick,  J.  G. 
Reuter,  and  M.  T.  Downes. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS.  Vol  21,  No.  3,  p  539-542, 
1987   1  tab,  2  ref. 


Descriptors:  "Lakes,  'Phytoplankton,  *Algae. 
"Cyanophyta,  "Nutrients,  Lake  Okaro,  New  Zea- 
land, Nitrogen.  Phosphorus,  Nutrients,  Iron. 

The  effects  of  various  nutrient  regimes  (Fe,  P,  and 
N,  singly  and  in  combination)  on  cyanobacteria 
populations  were  tested  in  960-liter  enclosures  in 
Lake  Okaro.  The  only  enclosures  to  respond  with 
a  chlorophyll  a  increase  were  those  to  which  N 
was  added.  Where  P  was  also  added,  chlorophyll  a 
production  proceeded  more  quickly  for  several 
days,  producing  an  8-fold  increase  by  the  tenth 
day.  The  addition  of  phosphate  reduced  the  bio- 
mass  of  green  algae,  so  that  the  relative  importance 
of  Microcystis  increased  slightly.  The  addition  of 
nitrate  and  nitrate  plus  phosphate  stimulated  green 
algae  so  that  they  comprised  80%  of  the  biomass. 
Microcystis  increased  numerically  under  the  ni- 
trate plus  phosphate  treatment,  but  it  remained 
<  14%  of  the  total  by  the  tenth  day.  Nitrogen- 
fixing  cyanobacteria  were  never  a  significant  com- 
ponent under  any  nutrient  treatment.  Surveys  of 
seven  lakes  indicated  nitrogen  deficiency  in  all 
lakes;  extreme  phosphorus  deficiency  in  Okareka, 
Okaro,  and  Rotoaira;  low  P  deficiency  in  Rotorua, 
Tarawera,  and  Ngahewa;  and  no  P  deficiency  in 
Rotongaio.  (Cassar-PTT) 
W88-08782 


EFFECT  OF  SILTATION  ON  STREAM  FISH 
COMMUNITIES, 

Missouri  Univ.,  Columbia.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08784 


MODEL  FOR  ACID  AND  ALKALINE  PHOS- 
PHATASE ACTIVITY  IN  A  SMALL  POND, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 
M.  Matavulj,  and  K.  P.  Flint. 

Microbial  Ecology  MCBEBU,  Vol.  13,  No.  2,  p 
141-158,  1987.  4  fig,  3  tab,  42  ref. 

Descriptors:  "Algae,  "Eutrophication,  "Model 
studies,  "Ponds,  "Phytoplankton,  Enzymes,  Re- 
gression analysis,  Phosphatase,  Alkaline  phospha- 
tase, Acid  phosphatase. 

Acid  and  alkaline  phosphatase  activity  were  deter- 
mined in  a  small  pond  over  a  period  of  24  months 
(64  samples).  Activity  of  each  phosphatase  enzyme 
was  positively  correlated  with  chlorophyll  concen- 
tration, viable  bacterial  count,  total  phosphate  con- 
centration, inorganic  phosphate  concentration,  and 
temperature.  Multiple  regression  analysis  was  used 
to  formulate  equations  that  described  phosphatase 
activity  in  terms  of  these  physical,  chemical,  and 
biotic  factors.  Corrected  coefficients  of  determina- 
tion were  calculated,  and  the  highest  values  were 
obtained  when  all  parameters  were  included  in  the 
equation  r  squared  =  0.776  and  0.659  for  alkaline 
and  acid  phosphatase  activity,  respectively).  How- 
ever, there  was  little  improvement  in  the  r  squared 
value  obtained  when  only  chlorophyll  was  used  in 
the  equation  r  squared  =  0.654  and  0.624,  respec- 
tively). Samples  were  then  taken  over  a  further  12 
months  (25  samples),  and  observed  activity  was 
compared  with  the  activity  predicted  by  applica- 
tion of  previously  derived  equations.  For  alkaline 
phosphatase,  the  best  fit  between  observed  and 
expected  activity  was  seen  with  the  equation  con- 
taining all  parameters,  but  for  acid  phosphatase  the 
best  fit  was  seen  with  the  equation  containing  only 
chlorophyll  and  temperature  as  the  determinants. 
In  both  cases  there  was  a  good  fit  between  ob- 
served and  expected  data  using  the  equation  con- 
taining chlorophyll  as  the  sole  determinant.  From 
this  we  have  concluded  that  phytoplankton  were 
the  chief  producers  of  phosphatase  activity  in  this 
pond,  although  the  influence  of  physical  and  chem- 
ical factors  on  enzyme  activity  could  not  be  ig- 
nored. (Author's  abstract) 
W88-08786 


NEGATIVE  STAINING  OF  FRESHWATER 
BACTERIONEUSTON  SAMPLED  DIRECTLY 
WITH  ELECTRON  MICROSCOPE  SPECIMEN 
SUPPORT  GRIDS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Microbiology. 


For  primary  bibliographic  entry  see  Field  7B. 
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KINETICS  OF  ALKALINE  PHOSPHATASE  AC- 
TIVITY AND  PHOSPHORUS  AVAILABILITY 
FOR    PHYTOPLANKTON    AND    BACTERIO- 
PLANKTON    IN    LAKE    PLUSSSEE    (NORTH 
GERMAN  EUTROPHIC  LAKE), 
Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
R.  J.  Chrost,  and  J.  Overbeck. 
Microbial  Ecology  MCBEBU,  Vol.   13,  No.  3,  p 
229-248,  1987.  8  fig,  3  tab,  46  ref. 

Descriptors:  "Lakes,  "Nutrients  cycles,  "Plankton, 
"Phytoplankton,  "Eutrophication,  "Kinetics, 
"Phosphorus,  "Lake  Plusssee,  "Germany,  "Algae, 
Bacterioplankton,  Alkaline  phosphatase. 

Annual  studies  of  kinetics  of  alkaline  phosphatase 
(APA)  activity  and  phosphorus  availability  for  mi- 
croplankton  in  the  photic  zone  of  an  eutrophic  lake 
are  reported.  The  total  APA  activity  of  micro- 
plankton  varied  strongly.  V  sub  max  was  highest 
during  summer  P  depletion,  and  in  autumn  and 
winter  total  APA  activity  was  low.  The  total  APA 
specific  activity  of  the  microplankton  was  also 
highest  when  ambient  orthophosphate  concentra- 
tions were  very  low.  Both  V  sub  max  and  specific 
APA  activity  were  not  dependent  on  the  biomass 
of  microplankton;  they  were  strongly  affected  by  P 
available  for  microplankton.  A  differential  filtra- 
tion technique  was  used  for  separation  of  micro- 
plankton into  two  size  classes:  (1)  algal,  larger  than 
3  microns,  and  (2)  bacterial,  from  0.2-3.0  microns. 
The  algal  size  fraction  had  lower  specific  APA 
activity  and  higher  K  sub  M  values  than  microor- 
ganisms which  were  smaller  than  3  microns.  The 
K  sub  m  values  of  free,  dissolved  APA  indicated 
that  free  APA  was  probably  released  by  algae. 
Phytoplankton  were  major  APa  activity  producers 
in  the  photic  zone  of  the  lake  from  March  to 
November,  and  their  activity  constituted  on  the 
average  48.6%  of  the  total  APA  activity  in  the 
water.  Bacteria  were  the  dominant  APA  activity 
producers  in  winter;  however,  during  other  peri- 
ods they  contributed  significantly  to  total  APA 
activity.  When  surplus  P  constituted  less  than  10% 
of  particulate  P  in  seston,  phytoplankton  produced 
high  specific  APA  activity,  and  when  surplus  P 
was  higher  than  15%,  the  specific  activity  of  phy- 
toplankton size  fraction  rapidly  decreased.  APA  of 
the  bacterial  size  fraction  of  the  seston  was  not 
affected  by  P  concentrations.  Orthophosphate  was 
a  competitive  inhibitor  of  APA  produced  by 
microorganisms  of  the  size  fraction  larger  than  3.0 
micrometers,  and  increasing  concentrations  of  in- 
organic phosphate  caused  an  increase  in  K  sub  m 
values.  The  hypothetical  metabolic -coupling  be- 
tween phytoplankton  and  bacterioplankton  in  the 
phosphorus  cycle  in  conjunction  with  carbon  ma- 
tabolism  in  the  lake  is  discussed.  (Author's  ab- 
stract) 
W88-08789 


SEASONAL  SUCCESSION  OF  A  MICROPHA- 
GOTROPH  COMMUNITY  IN  A  SMALL  POND 
DURING  LITTER  DECOMPOSITION, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

H.  Kusano,  T.  Kusano,  and  Y.  Watanabe. 
Microbial  Ecology  MCBEBU,  Vol.   14,  No.   1,  p 
55-66,  1987.  8  fig,  3  tab,  16  ref. 

Descriptors:  "Lentic  environment,  "Ecosystems, 
"Succession,  "Ponds,  "Decomposition,  "Bacteria, 
"Litter,  "Detritus,  Principal  Component  Analysis, 
Microphagotroph,  Ecology,  Species  composition, 
Population  dynamics. 

Temporal  dynamics  of  a  lentic  microphagotroph 
community  were  studied  during  leaf  litter  decom- 
position from  December  to  May.  Small  plastic 
vessels  containing  leaf  litter  were  placed  on  the 
pond  bottom.  They  were  sampled  periodically  to 
collect  microphagotrophs.  Three  abiotic  factors 
and  abundance  of  food  items  were  measured  to 
analyze  the  autogenic  and  allogenic  phenomena 
during  a  microphagotroph  succession.  The  behav- 
ior types  were  recognized  in  dominant  taxa:  a  free- 
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swimming  type,  a  vagile  (creeps  on  substratum, 
sometimes  swims)  type,  and  a  voluntarily  fixed 
type.  Dominant  taxa  changed  from  the  free-swim- 
ming to  the  vagile  type  up  to  mid-March,  and  the 
reverse  change  occurred  from  mid-April.  Principal 
component  analysis  (PCA)  indicated  four  factors 
affecting  the  dynamics  of  the  community:  water 
temperature  as  a  seasonal  factor,  detritus  volume 
on  the  litter  surface  as  a  habitat  factor,  and  densi- 
ties of  bacteria  and  small  flagellates  as  food  factors. 
Taxa  replacement  appeared  to  occur  through  two 
mechanisms.  (1)  Dominance  of  small  holotrichs,  a 
free-swimming  type,  was  brought  about  by  a  high 
bacterial  density  caused  by  seasonal  events,  (i.e., 
leaf  fall  in  December  and  detritus  formation  by 
litter  feeders  in  mid-April.  This  is  an  allogenic 
aspect  of  community  dynamics.  (2)  The  free-swim- 
ming type  was  replaced  by  the  vagile  one  during 
the  period  with  high  taxa  diversity.  This  replace- 
ment occurred  through  intertaxa  competition  for 
scarce  food  and/or  selective  predation  by  larger 
microphagotrophs.  It  is  an  autogenic  process 
within  the  community.  (Author's  abstract) 
W88-08793 


POTENTIAL  RATES  OF  NITRIFICATION  AND 
DENITRIFICATION  IN  AN  OLIGOTROPHIC 
FRESHWATER  SEDIMENT  SYSTEM, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 

W.  K.  Dodd,  and  R.  D.  Jones. 

Microbial  Ecology  MCBEBU,  Vol.   14,  No.   1,  p 

91-100,  1987.  3  fig,  2  tab,  31  ref.  NSF  Grants  OCE- 

8410145  and  BSR-8408179. 

Descriptors:  'Nitrification,  'Denitrification,  'Ni- 
trogen cycle,  'Oligotrophy,  Sediments,  Acetylene 
blockage,  Cold  spring,  Chemical  reactions. 

Potential  rates  of  nitrification  and  denitrification 
were  measured  in  an  oligotrophic  sediment  system 
(a  pool  fed  by  cold  spring  water).  Nitrification 
potential  was  estimated  using  the  CO  oxidation 
technique,  and  potential  denitrification  was  meas- 
ured by  the  acetylene  blockage  technique.  The 
sediments  demonstrated  both  nitrifying  and  denitri- 
fying activity.  E  sub  h,  02,  and  organic  C  profiles 
showed  two  distinct  types  of  sediment.  One  type 
was  low  in  organic  C,  had  high  02  and  E  sub  h, 
and  had  rates  of  denitrification  1000  times  lower 
than  the  other  which  had  high  organic  C,  low  02, 
and  low  E  sub  h.  Potential  nitrification  and  denitri- 
fication rates  were  negatively  correlated  with  E 
sub  h.  This  suggests  that  environmental  heteroge- 
neity in  denitrifier  and  nitrifier  populations  in  oli- 
gotrophic sediment  systems  may  be  assessed  using 
E  sub  h  before  sampling  protocols  for  nitrification 
and  denitrification  rates  are  established.  There  was 
no  correlation  between  denitrification  and  nitrifica- 
tion rates  or  between  either  of  these  processes  and 
NH4(  +  )  or  N03(-)  concentrations.  The  maximum 
rate  of  denitrification  was  0.969  nmole  N/cu  cm 
hour,  and  the  maximum  rate  of  nitrification  was 
23.6  nmole/cu  cm  hour,  suggesting  nitrification 
does  not  limit  denitrification  in  these  oligotrophic 
sediments.  Some  sediment  cores  had  mean  concen- 
trations of  6.0  mg  02/liter  and  still  showed  both 
nitrification  and  denitrification  activity.  (Author's 
abstract) 
W88-08794 


DYNAMICS  OF  MICROBIAL  BIOMASS  AND 
ACTIVITY  IN  FIVE  HABITATS  OF  THE  OKE- 
FENOKEE  SWAMP  ECOSYSTEM, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

M.  A.  Moran,  A.  E.  Maccubbin,  R.  Benner,  and  R. 

E.  Hodson. 

Microbial  Ecology  MCBEBU,  Vol.   14,  No.  3,  p 

203-217,  1987.  6  fig,  3  tab,  38  ref.  NSF  Grants  BSR 

81-14823  and  BSR  82-15587. 

Descriptors:  'Biomass,  'Okefenokee  Swamp, 
•Georgia,  'Swamps,  'Wetlands,  'Ecosystems, 
•Microbiological  studies,  'Bacteria,  Dynamics, 
Spatial  distribution. 

A  variety  of  freshwater  marsh  and  swamp  habitats 
are  found  interspersed  in  a  mosaic  pattern  through- 
out the  Okefenokee  Swamp,  Georgia.  We  exam- 
ined spatial  and  temporal  patterns  in  standing 
stocks  and  activity  on  the  microbial  community  of 
five  habitats  within  this  heterogenous  ecosystem. 


Standing  stock  dynamics  were  studied  by  measur- 
ing microbial  biomass  (ATP)  and  bacterial  num- 
bers (AODC)  in  both  water  and  sediments  over  a 
14  month  period.  Abundance  varied  temporally, 
being  generally  lower  in  winter  months  than  in 
spring  and  summer  months.  However,  a  large  pro- 
portion of  the  measured  variability  was  not  corre- 
lated with  temporal  patterns  in  temperature  or 
with  bulk  nutrient  levels.  Spatial  variability  was 
characteristic  of  the  Okefenokee  at  a  variety  of 
large  and  small  scales.  Habitat-level  heterogeneity 
was  evident  when  microbial  standing  stocks  and 
activity  (measured  as  C-14  lignocellulose  mineral- 
ization) were  compared  across  five  communities, 
although  abundance  differences  among  sites  were 
restricted  to  nonwinter  months  when  microbial 
biomass  was  high.  Spatial  variation  within  habitats 
was  also  found;  patches  of  surface  sediment  with 
differing  microbial  activity  or  abundance  were 
measured  at  scales  from  30  cm  to  150  m.  (Author's 
abstract) 
W88-08796 


COMMUNITY  STRUCTURE  OF  SESSILE  HE- 
TEROTROPHIC BACTERIA  STRESSED  BY 
ACID  MINE  DRAINAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08797 


GROWTH  CHARACTERISTICS  OF  SMALL 
AND  LARGE  FREE-LIVING  AND  ATTACHED 
BACTERIA  IN  LAKE  CONSTANCE, 

Konstanz   Univ.    (Germany,   F.R.).    Limnological 

Inst. 

M.  Simon. 

Microbial  Ecology  MCBEBU,  Vol.   15,  No.  2,  p 

151-163,  1988.  2  fig,  5  tab,  40  ref.  Deutsche  Fors- 

chungsgemeinschaft  Grant  Ti   115/3  and  Ti  115/ 

10-2. 

Descriptors:  'Lakes,  'Lentic  environment,  'Bacte- 
ria, 'Lake  Constance,  'Biomass,  'Ecosystems, 
'Limnology,  Germany,  Growth,  Free-living  bac- 
teria,  Attached  bacteria,   Biomass  turnover  time. 

The  growth  characteristics  of  small  (0.2-1.0 
micron)  and  large  (1.0-3.0  micron)  free-living  and 
attached  bacteria  were  studied  in  Lake  Constance 
by  comparing  the  spatial  and  seasonal  dynamics  of 
their  biomass  turnover  time  (ratio  of  biomass/pro- 
duction).  The  biomass  of  small  free-living  bacteria 
usually  turned  over  significantly  faster  than  that  of 
large  free-living  bacteria  throughout  the  water 
column.  The  turnover  of  attached  bacterial  bio- 
mass was  characterized  by  large  fluctuations.  Oc- 
casionally, in  aphotic  water  layers,  it  was  as  long 
as  that  of  large  free-living  bacteria,  but  when  large 
amounts  of  decaying  organic  particles  were 
present,  it  was  shorter  than  that  of  small  free-living 
cells.  Biomass  turnover  times  of  free-living  bacteria 
were  in  the  same  range  as  their  generation  times, 
which  were  estimated  from  the  increase  in  bacte- 
rial abundance  in  3  micron  prefiltered  samples.  The 
biomass  turnover  time  of  actively  metabolizing 
bacteria  was  comparable  to  the  generation  time  of 
actively  metabolizing  cells.  These  results  indicate 
that  the  biomass  turnover  time  is  a  useful  indicator 
of  the  growth  of  different  bacterial  fractions,  as  it 
reflects  their  different  amounts  of  participation  in 
microbial  processes  of  aquatic  ecosystems.  (Au- 
thor's abstract) 
W88-08804 


ECOLOGY  OF  VIBRIO  CHOLERAE  IN  THE 
FRESHWATER  ENVIRONS  OF  CALCUTTA, 
INDIA, 

National   Inst,   of  Cholera  and   Enteric   Diseases, 

Calcutta  (India). 

For  primary  bibliographic  entry  see  Field  5B. 
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DIFFERENCES  IN  PLATING  EFFICIENCY  OF 
BACTERIA  FROM  RIVER  EPILITHON  SAM- 
PLED FROM  UPPER  AND  LOWER  SURFACES 
OF  ARTIFICIAL  SUBSTRATA, 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Lab.  of  Biology. 


K.  Morikawa. 

Microbial  Ecology  MCBEBU,  Vol.  15,  No.  2,  p 

217-228,  1988.  3  fig,  2  tab,  19  ref. 

Descriptors:  'Stream  biota,  'Culture  media,  'Epi- 
phytes, 'Rivers,  'Substrates,  'Bacteria,  'Microbio- 
logical studies,  Tokyo,  Tamagawa  River,  Agars, 
Growth. 

The  bacterial  generic  composition  of  biofilms  was 
investigated  by  determining  colony-forming  units 
on  1/2  PYG  (peptone,  yeast  extract,  and  glucose 
medium)  agar  plates.  The  biofilms  developed  on 
the  upper  and  lower  surfaces  of  artificial  substrata 
submerged  in  river  water  at  Unazawa  in  the  Ta- 
magawa River  in  Tokyo,  Japan.  Greater  variation 
in  the  number  and  generic  composition  in  platable 
colonies  was  obtained  on  the  upper  surface  of  an 
artificial  substratum  than  on  the  lower  surface. 
This  variation  corresponded  to  the  variation  in 
algal  biomass.  Accompanying  the  growth  of  the 
algae,  specific  bacteria  commensal  with  the  algal 
proliferated  on  the  upper  surface.  The  biofilm  ex- 
foliated when  the  surface  density  of  chlorophyll 
was  11.2  micrograms  per  sq  cm.  When  the  biofilm 
exfoliated,  the  bacterial  composition  altered.  The 
bacterial  composition  after  exfoliation  resembled 
that  observed  on  the  lower  surface.  The  generic 
composition  on  the  upper  surface  soon  after  it  was 
initially  submerged  resembles  that  observed  in  the 
river  water.  The  bacterial  generic  composition  on 
the  lower  surface  of  the  artificial  substrata  did  not 
change  greatly  throughout  the  investigation  be- 
cause of  the  constant  environmental  conditions. 
The  differences  between  the  bacterial  composition 
on  the  upper  and  lower  surfaces  was  due  to  the 
fact  that  bacteria  commensal  with  algae  proliferat- 
ed on  the  upper  surface  but  not  on  the  lower. 
(Author's  abstract) 
W88-08806 


CHEMICAL  CHARACTERISTICS  OF  THE 
WATER  IN  THE  RICEFIELDS  OF  THE  EBRO 
DELTA  (N.E.  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

E.  Fores,  and  F.  A.  Comin. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    Ill, 

No.  1,  p  15-24,  November  1987.  9  fig,  1  tab,  15  ref. 

Descriptors:  'Phosphorus,  'Nitrogen,  'Limnolo- 
gy, 'Ricefields,  Total  reactive  phosphorus,  Dis- 
solved inorganic  nitrogen,  Seasonal  variation, 
Ebro  Delta,  Spain,  Ecosystems. 

The  seasonal  changes  of  some  limnological  param- 
eters were  studied  in  a  paddy  field  in  the  Delta  of 
the  Ebro  River.  Two  phases  are  distinguished 
during  the  period  of  the  rice  cultivation.  The  first 
one,  from  the  start  of  the  flooding  until  July,  is 
characterized  by  relatively  high  values  of  dis- 
solved oxygen  (7-12  mg/1)  and  pH  (8-9.3)  and  low 
values  of  alkalinity  (0.95-2  meq/1)  together  with  a 
poor  development  of  plant  populations.  The 
second  phase  goes  from  July  to  the  harvest,  in 
early  October.  Low  dissolved  oxygen  (1.7-4.7  mg/ 
1)  and  pH  (6-7.8)  and  high  alkalinity  (4-7.3  meq/1) 
together  with  a  dense  macrophytic  vegetation  and 
considerable  height  of  the  rice  plants  over  the 
water  surface  characterize  this  phase.  A  third 
phase,  from  October  to  February,  can  be  consid- 
ered in  some  ricefields  flooded  again  after  harvest- 
ing for  waterfowl  hunting.  Lack  of  vegetation, 
decreasing  temperature  and  pH,  alkalinity  and  dis- 
solved oxygen  values  intermediate  between  those 
of  the  two  previous  phases  characterize  the  water. 
These  results  show  the  significant  contrasts  of  the 
ecosystem  metabolism  between  conditions  of  very 
dense  and  active  biological  populations  and  others 
when  physical  factors  and  human  activities  exert  a 
strong  control  of  chemical  and  biological  develop- 
ments. The  concentrations  of  total  reactive  phos- 
phorus (TRP)  and  dissolved  inorganic  nitrogen  are 
lower  in  the  outlet  than  in  the  inlet  channel. 
Taking  fluxes  of  water  into  account  the  amount  of 
TRP  outflowing  the  ricefield  through  the  channel 
is  28-80%  of  the  TRP  entering  it  through  the 
inflowing  channel.  So,  large  amounts  of  phosphate 
and  nitrogen  were  used  in  the  ricefields.  Nitrogen 
was  shown  to  be  the  element  captured  more  avidly 
in  the  ricefield.  (Author's  abstract) 
W88-08809 


41 


Field  2— WATER  CYCLE 


Group  2H — Lakes 


DISSOLVED  ORGANIC  MATTER  IN  COL- 
ORED WATER  FROM  MOUNTAIN  BOG 
POOLS  IN  JAPAN:  II.  BIOLOGICAL  DECOM- 
POSABILITY, 

Yamagata  Univ.  (Japan)  Dept.  of  Chemistry. 
Y.  Satoh,  and  H.  Abe. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  1.  p  25-35.  November  1987.  4  fig,  2  tab,  15  ref. 

Descriptors:  "Japan,  *Bogs,  'Organic  carbon, 
•Wetlands,  'Decomposition,  Nutrients,  Bacteria, 
Biodegradation. 

Microbial  decomposability  of  dissolved  organic 
carbon  (DOC)  in  colored  mountain  bog  water  was 
examined  at  15  C  for  91  days.  The  decomposition 
process  consisted  of  two  stages.  Both  stages  can  be 
presumed  to  obey  first  order  kinetics.  The  addition 
of  nutrients  to  the  water  sample  slightly  acceler- 
ated the  decomposition.  Although  the  reason  is  not 
clear,  the  addition  of  bacteria  slightly  suppressed 
the  decomposition.  The  addition  of  both  the  nutri- 
ents and  the  bacteria  greatly  accelerated  the  de- 
composition. Artificial  factors  may  have  compli- 
cated the  decomposition  process  which  consisted 
of  four  stages  in  this  case.  Based  on  the  results  of 
both  nutrient  and  bacteria  added  sample,  about 
40%  of  the  initial  DOC  was  microbially  decompo- 
sable; the  remaining  60%  was  very  stable.  It  has 
been  calculated  that  the  decomposable  fraction 
will  be  microbially  exhausted  within  320  days  in 
nature  if  no  organic  matter  is  newly  added.  The 
DOC  in  colored  water  has  been  reported  to  be 
significantly  stable  with  regard  to  microbial  de- 
composability. However,  the  present  study  has 
suggested  that  when  microbial  decomposability  of 
DOC  in  colored  water  is  discussed  the  age  of 
DOC  in  question  should  be  taken  into  account. 
(Author's  abstract) 
W88-08810 


FRESHWATER  PLANKTON  COMMUNITY 
SUCCESSION  DURING  EXPERIMENTAL 
ACIDIFICATION, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08811 


DECOMPOSITION  AND  NUTRIENT  DYNAM- 
ICS OF  LITTER  OF  QUERCUS  PALUSTRIS 
AND  NELUMBO  LUTEA  IN  A  WETLAND 
COMPLEX  OF  SOUTHEAST  MISSOURI, 
U.S.A., 

Missouri    Univ. -Columbia.    School    of    Forestry, 
Fisheries  and  Wildlife. 
G.  D.  Wylie. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  1,  p  95-106,  November  1987.  7  fig,  1  tab,  37 
ref. 

Descriptors:  'Detritus,  'Decomposition,  'Nutri- 
ents, 'Litter,  'Wetlands,  'Missouri,  'Nitrogen, 
•Phosphorus,  Carbon,  Marshes,  Reservoirs. 

Weight  loss  and  nutrient  dynamics  of  decomposing 
litter  of  Quercus  palustris  and  Nelumbo  lutea  were 
studied  in  a  wetland  complex  in  southeast  Missouri 
during  1981-83.  Leaf  litter  of  Q.  plaustris  lost  24- 
38%  of  original  ash-free  dry  weight  (AFDW)  in  12 
months  with  calculated  annual  decay  constant  (k)- 
values  of  0.38-0.72/yr.  Litter  of  N.  lutea  lost  80% 
of  original  AFDW  in  8-9  months  with  k-values  of 
I  54-2  08/yr,  significantly  greater  than  those  for  Q. 
palustris.  Decomposition  of  Q.  palustris  was  not 
significantly  different  between  temporarily  and 
permanently  flooded  sites.  Decomposition  rates  of 
N  lutea  were  significantly  greater  in  temporarily 
flooded  marsh  sites  than  in  a  permanent  reservoir. 
During  this  study,  mass  of  N  and  P  in  litter  of  both 
taxa  increased  to  original  levels  or  greater,  and 
subsequently  ratios  of  C:N  and  C:P  declined,  sug- 
gesting microbial  colonization  of  litter.  Results  in- 
dicate that  decomposition  of  litter  of  Q.  palustris 
and  N.  lutea  in  these  wetlands  improves  quality  of 
litter  as  food  for  invertebrate  detritivores  in  the 
area  and  conserves  N  and  P  with  respect  to  the 
potential  life  history  requirements  of  each  plant 
species  (Author's  abstract) 
W88-08812 


PALEOLIMNOLOGY  OF  A  LARGE  SHALLOW 
LAKE;  COOKING  LAKE,  ALBERTA,  CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 

M.  Hickman. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  1,  p  121-136,  November  1987.  7  fig,  4  tab,  45 

ref.   Natural   Sciences  and   Engineering  Research 

Council  of  Canada  Grant  NSERC  A6384. 

Descriptors:  'Paleolimnology,  'Canada,  Shallow 
water,  'Water  level  fluctuations,  'Lakes,  Erosion, 
Sediments,  Diatoms,  Benthic  fauna,  Lake  sedi- 
ments, Cooking  Lake,  Alkaline  water. 

The  paleolimnological  history  of  a  large  shallow 
lake,  Cooking  Lake  is  presented.  This  lake  is  of 
interest  because  levels  have  been  reported  to  be 
receding  at  an  average  of  6.1  cm/yr  since  the  turn 
of  the  century  with  only  two  reversals  happening 
during  this  period.  The  core  retrieved  from  the 
lake  spans  nearly  6000  years  and  can  be  divided 
into  two  broad  regions:  (1)  an  early  unproductive 
period  characterized  by  high  erosional  input,  and 
(2)  after  the  present  day  vegetation  had  become 
established,  a  productive  period.  It  was  during  this 
latter  period  that  diatoms  were  found  which  con- 
firm visual  evidence  that  the  lake  levels  are  stead- 
ily falling.  The  diatom  taxa  are  those  characteris- 
tics of  alkaline,  high  pH,  and  eutrophic  conditions. 
Within  the  upper  55  cm  of  the  core,  planktonic 
diatoms  decrease  rapidly  with  a  concomitant  in- 
crease in  benthic  taxa  which  reflects  the  observed 
falling  water  levels  in  this  century.  (Miller-PTT) 
W88-08814 


EVALUATION  OF  SIZE-RELATED  CHANGES 
IN  CHLOROPHYLL-SPECIFIC  LIGHT  EX- 
TINCTION IN  SOME  NORTH  TEMPERATE 
LAKES, 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies. 

J.  J.  Elser. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  2,  p  171-182,  December  1987.  5  fig,  2  tab,  23 

ref. 

Descriptors:  'Limnology,  'Lakes,  'Chlorophyll, 
'Color,  'Light  penetration,  'Algae,  Cell  size, 
Algal  chlorophyll. 

The  effect  of  cell  size  on  chlorophyll-specific  light 
extinction  (the  'package  effect')  was  investigated 
by  examining  the  size  distribution  of  algal  chloro- 
phyll relative  to  light  extinction  both  in  a  broad 
survey  of  twenty  lakes  in  Michigan  and  Wisconsin 
with  differing  concentrations  of  dissolved  color 
and  chlorophyll  and  in  an  intensive  study  of  two 
relatively  low  color  lakes  (Paul  and  Peter  lakes).  In 
the  lakes  sampled  in  the  lake  survey,  water  color 
was  the  dominant  factor  influencing  light  penetra- 
tion. This  factor,  along  with  a  significant  correla- 
tion between  water  color  and  chlorophyll  concen- 
tration made  the  effects  of  algal  size  on  light 
extinction  difficult  to  evaluate.  No  evidence  for  the 
operation  of  the  package  effect  was  found  in  these 
data.  In  Peter  and  Paul  lakes,  chlorophyll-specific 
light  extinction  was  higher  when  nanoplankton 
dominated  the  algal  community.  This  result  sug- 
gests that,  in  relatively  uncolored  lakes  and  in  the 
ocean,  changing  the  algal  size  distribution  will 
have  significant  effects  on  the  penetration  of  light 
in  the  water  column.  (Author's  abstract) 
W88-08815 


PHYTOPLANKTON  SUCCESSION  IN  RELA- 
TION TO  THE  NITROGEN  REGIME  IN  SHAL- 
LOW, BRACKISH-WATER  FISHPONDS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Div.  of  Micro- 
bial and  Molecular  Ecology. 
J.  VanRijn,  S.  Diab,  and  M.  Shilo. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  2,  p  183-196,  December  1987.  6  fig,  1  tab,  22 
ref.  German-Israeli  Research  Program  on  Aqua- 
culture  grant  NCRD  project  GR  154/AQ10. 

Descriptors:  'Phytoplankton,  'Succession,  'Nitro- 
gen, 'Shallow  water,  'Ponds,  'Fish  ponds,  'Bacte- 
ria, Algae,  Brackish  water,  Cyanobacteria,  Season- 
al variation,  Ammonia. 

A  seasonal  succession  of  phytoplankton  is  typical 
for  fish  ponds  in  Israel,  In  winter,  and  spring,  a 


wide  variety  of  eukaryotic  algae  inhabit  the  ponds, 
while  in  summer  a  limited  number  of  gas  vacuolat- 
ed cyanobacteria  are  dominant.  A  significant  cor- 
relation was  found  between  the  inorganic  nitrogen 
content  of  the  ponds  in  the  different  seasons,  and 
the  specific  affinities  of  the  different  algae,  cyano- 
bacteria and  nitrifying  bacteria  towards  ammonia. 
It  is  suggested  that  the  different  affinities  play  a 
major  part  in  the  succession  pattern  observed  in 
the  ponds.  Sensitivity  to  photooxidation  and  the 
ability  to  carry  out  vertical  migration  from  the 
surface  to  the  nitrogen  rich  sediment  were  also 
important  in  the  relative  abundance  of  different 
phytoplankton  types  in  different  periods.  (Author's 
abstract) 
W88-08816 


MICROBIAL  INVESTIGATIONS  IN  RIVERS: 
VI.  THE  BACTERIAL  POPULATIONS  ION 
THE  INFLOW  AND  THE  OUTLET  OF  A 
SMALL  LAKE, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

C.  Schulz,  and  G.  Rheinheimer. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  2,  p  235-244,  December  1987.  1  fig,  3  tab,  15 

ref. 

Descriptors:  'Bacteria,  'Rivers,  'Germany, 
'Lakes,  'Limnology,  'Microbiological  studies, 
Hydrography,  Water  level  fluctuations,  Sapro- 
phytes. 

Many  rivers  in  Ostholstein  (Northern  Germany) 
repeatedly  cross  lakes  and  reservoirs.  This  paper 
investigates  how  far  structure  and  function  of  the 
bacterial  population  of  a  small  river  change  when 
the  river  flows  through  a  lake.  During  an  annual 
cycle  both  bacteriological  and  hydrographic  pa- 
rameters were  determined.  The  lake  considerably 
affected  the  quantity  and  function  of  the  bacterial 
populations  of  the  river:  (1)  The  lake  can  dampen 
parameters  of  the  river,  a  fluctuating  input  being 
opposed  to  a  relatively  constant  output.  This  holds 
true  for  the  saprophytes  and  the  maximum  uptake 
velocity  for  glucose.  (2)  The  lake  can  also  cause 
fluctuation,  an  even  input  being  opposed  to  re- 
markable fluctuations  at  the  outlet.  This  was  par- 
ticularly true  for  the  total  number  of  bacteria. 
(Author's  abstract) 
W88-08819 


NICHE  STATISTICS  OF  SUBMERGED  MA- 
CROPHYTES  IN  TYRIFJORD,  A  LARGE  OLI- 
GOTROPHIC  NORWEGIAN  LAKE, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

B.  Rorslett. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  2,  p  283-308,  December  1987.  10  fig,  5  tab,  57 

ref.  Norwegian  Institute  for  Water  Research  grant 

OF-81620. 

Descriptors:  'Limnology,  'Light  penetration, 
'Niches,  'Macrophytes,  'Norway,  'Lakes,  Oligo- 
trophic  lakes,  Water  level  fluctuations,  Water  tem- 
perature, Temperature  effects,  Spatial  distribution, 
Statistics,  Aquatic  plants,  Submerged  plants. 

The  spatial  niches  of  submerged  macrophytes  and 
the  appropriate  statistics  related  to  niche  exten- 
sions and  their  boundaries  are  described  and  the 
relevance  to  niche,  competition  and  disturbance 
theories  is  evaluated.  This  approach  is  exemplified 
by  an  analysis  of  the  prevailing  macrophytes  in  the 
large  oligotrophic  lake  Tyrifjord  (SE  Norway)  in 
which  water  levels  had  an  annual  mean  fluctuation 
of  2.0  m  and  a  total  range  of  3.5  m.  Water  tempera- 
ture gradients  were  negligible  within  the  vegetated 
zone.  Light  climate  showed  clear  vertical  and  hori- 
zontal gradients.  An  exposure  gradient,  comprising 
wind  fetches  from  near  zero  up  to  9  km,  related  to 
lake  floor  erosional  activity  and  substrate  type 
changes.  Aquatic  macrophytes  occurred  within  a  9 
m  vertical  zone,  but  the  abundance  of  submersed 
species  concentrated  in  the  1.1-4.2  m  depth  range. 
Niche  interrelationships  of  the  three  prevailing 
Tyrifjord  macrophytes  indicate  that  Myriophyllum 
alterniflorum  Dc.  occurred  quite  independant  of 
the  isoetids,  Isoetes  lacustris  L.,  and  Littorella  uni- 
flora  (L.)  ASCHERS.  These  isoetids  shared  upper 


42 


WATER  CYCLE— Field  2 


Lakes — Group  2H 


limits,  due  to  substrate  inavailability,  but  their 
lower  spatial  limits  diverged  along  exposure  and 
light  gradients.  These  relationships  strongly  indi- 
cate a  negligible  role  of  interspecific  competition 
to  the  development  of  macrophyte  zonation.  The 
evidence  presented  shows  that  water  temperature 
is  not  in  control  of  niche  size  or  macrophyte  spatial 
performance.  Neither  could  within-lake  perform- 
ance of  the  macrophytes  be  related  to  substrate 
factors.  Regarding  downslope  performance,  how- 
ever, the  data  indicate  a  prime  influence  of  the 
underwater  light  climate.  (Author's  abstract) 
W88-08821 


DETRITUS  ASSOCIATED  RESPIRATION 
DURING  MACROPHYTE  DECOMPOSITION, 

Central  Inst,  of  Freshwater  Aquaculture,  Bhuban- 

eswar  (India). 

J.  Olah,  V.  R.  P.  Sinha,  S.  Ayyappan,  C.  S. 

Purushothaman,  and  S.  Radheyshyam. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  2,  p  309-315,  December  1987.  2  fig,  1  tab,  8  ref. 

Descriptors:  'Detritus,  *Macrophytes,  'Decompo- 
sition, 'Respiration,  'Biomass,  'Oxygen  demand, 
Swamps,  Fish  ponds,  Aquatic  plants. 

The  detritus  associated  respiration  levels  in  the 
dominant  tropical  aquatic  macrophytes  were  meas- 
ured along  with  their  decomposition  patterns  in 
different  systems  such  as  a  swamp  and  manured 
fish  pond.  More  resistant  plants  like  Eichhornia 
and  Salvinia  showed  lower  decay  losses  and  respi- 
ration rates  compared  to  Najas  and  Hydrilla.  The 
respiration  of  macrophytes  during  decomposition 
depended  on  their  composition  and  foliage  along 
with  biomass,  indicating  a  constant  oxygen  demand 
in  a  composite  macrophyte  system  like  a  swamp. 
(Author's  abstract) 
W88-08822 


SUMMER  EVOLUTION  OF  TURBIDITY  IN 
LAKE  NEUCHATEL.  (EVOLUTION  ESTIVALE 
DE  LA  TURBIDITE  DANS  LE  LAC  DE  NEU- 
CHATEL), 

Neuchatel  Univ.  (Switzerland).  Lab.  de  Mineralo- 
gie,  Petrographie  et  Geochimie. 
A.  Bapst,  and  B.  Kubler. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  49,  No.  1,  p  1-15,  1987.  15  fig,  17 
ref.  Fonds  National  Suisse  de  la  Recherche  Scienti- 
fique  projets  no.  2  893-0.83,  2  311-0.84,  and  2  639- 
0.85. 

Descriptors:  'Limnology,  'Turbidity,  'Physical 
properties,  'Lakes,  'Seasonal  variation,  Chemical 
properties,  Lake  Neuchatel,  Stratification,  Thermal 
stratification,  Epilimnion,  Hypolimnion. 

Physicochemical  water  evolution  (temperature, 
dissolved  oxygen,  pH,  conductivity)  was  studied  in 
Lake  Neuchatel  during  1985.  The  results  showed 
that  as  soon  as  thermal  stratification  established, 
the  epilimnion  experiences  a  high  particulate  inten- 
sification was  caused  by  biological  proliferation 
and  later  by  carbonate  precipitation.  The  hypolim- 
nion could  be  divided  into  three  layers  which  can 
change  in  individual  amplitude  during  the  summer: 
(1)  the  Clear  Water  Layer  (CWL)  at  the  top  which 
contains  a  very  weak  particulate  concentration;  (2) 
the  Benthic  Nepheloid  Layer  near  the  bottom 
which  periodically  shows  a  high  particulate  en- 
richment; and  (3)  a  Pelagic  Nepheloid  Layer  in 
between  the  other  two  which  is  slightly  more 
concentrated  than  the  CWL.  (Miller-PTT) 
W88-08823 


GRAVITATIONAL  OSCILLATIONS 

THROUGH  THE  CHANNEL  IN  MELIDE  DAM 

DUE    TO    COUPLING    OF    THE    LUGANO 

BASINS.  (DIE  EIGENSCHWINGUNGEN  DER 

DURCH     DEN     KANAL     IM     DAMM     VON 

MELIDE  GEKOPPELTEN  BECKEN  DES  LU- 

GANERSEES), 

Eidgenoessische  Technische   Hochschule,   Zurich 

(Switzerland).     Versuchsanstalt    fuer    Wasserbau, 

Hydrologie  und  Glaziologie. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-08824 


LIMNOLOGICAL  INVESTIGATION  OF  BIO- 
GENIC SILICA  SEDIMENTATION  AND 
SILICA  BIOGEOCHEMISTRY  IN  LAKE  ST. 
MORITZ  AND  LAKE  ZURICH, 

Michigan   Univ.,    Ann   Arbor.   Great    Lakes   Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08826 


(LA  MORTE  DU  SAGET,  UN  ANCIEN 
MEANDRE  DU  RHONE:  BILAN  HYDROLOGI- 
QUE  ET  BIOGEOCHIMIQUE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

G.  Carrel,  and  J.  Juget. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  1,  p  102-125,  1987.  7  fig,  4 

tab,  23  ref. 

Descriptors:  'Lakes,  'Eutrophication,  'Encroach- 
ment, 'Alluvial  plains,  'Oxbow  lakes,  'France, 
'Flooding,  Lake  sediments,  Cutoff  lakes,  Mean- 
ders. 

The  'Morte  du  Sauget',  a  typical  oxbow  lake  in  the 
process  of  eutrophication  and  encroachment,  is 
located  in  the  alluvial  plain  of  the  French  Upper 
Rhone  River.  Studies  during  1983  have  shown 
that,  although  the  'Morte  du  Sauget'  is  seasonally 
inundated  by  the  Rhone,  the  impact  of  flooding  is 
only  temporary  and  is  minimized  by  the  biological 
activity  of  the  waters  and  sediments  of  this  system. 
Following  an  exponential  rhythm  during  the  last 
few  decades,  the  sediment  contains  increased  quan- 
tities of  organic  plant  material.  (Miller-PTT) 
W88-08827 


SEDIMENTATION  RATES  IN  THE  CENTRAL 
LAKE  CONSTANCE  DETERMINED  WITH 
210PB  AND  137CS, 

Bern  Univ.  (Switzerland).  Radiochemisches  Lab. 
H.  R.  Von  Gunten,  M.  Sturm,  H.  N.  Erten,  E. 
Rossler,  and  F.  Wegmuller. 

Schweizerische  Zeitschrift  fuer  Hydrologie 
SZHYA6,  Vol.  49,  No.  3,  p  275-283,  1987.  3  fig,  3 
tab,  27  ref. 

Descriptors:  'Lake  Constance,  'Sedimentation, 
'Isotope  studies,  'Lake  sediments,  'Sedimentation 
rates,  Cesium  radioisotopes,  Lead  radioisotopes, 
Suspended  solids,  Sediment-water  interface. 

Sediment  cores  from  central  Lake  Constance  were 
dated  with  210Pb  and  137Cs.  A  sedimentation  rate 
(0.1 1  +  or  -  0.02)  g/sq  cm/yr  was  determined  with 
the  210Pb  method.  137Cs  measurements  revealed 
sedimentation  rates  of  (0.11  =  or  -  0.01)  g/sq  cm/ 
yr  and  (0.08  =  or  -  0.01)  g/sq  cm/yr  for  two 
different  cores  sampled  at  the  same  location.  The 
lower  CS-dated  value  indicates  incomplete  core 
recovery  and  demonstrates  the  sensitivity  of  this 
simple  dating  method  to  small  losses  of  material  at 
the  water-sediment  interface.  An  unambiguous  ap- 
plication of  the  137  Cs  method  is,  therefore,  only 
possible  if  complete  core  recovery  is  ensured.  Sedi- 
mentation rates  based  on  particulate  matter,  col- 
lected in  sediment  traps  at  various  water  depths, 
agree  with  the  results  of  the  radioisotope  methods. 
Estimates  of  30-125  days  residence  times  for  sus- 
pended particulate  matter  were  calculated  from 
7Be  measurements.  (Author's  abstract) 
W88-08828 


SETTLING  VELOCITY  AND  RESIDENCE 
TIME  OF  PARTICLES  IN  LAKE  CONSTANCE, 

Konstanz   Univ.    (Germany,    F.R.).    Limnological 

Inst. 

H.  Stabel. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  3,  p  284-293,  1987.  4  fig,  1 

tab,    23    ref.    Deutsche    Forschungsgemeinschaft 

Grant  Ti  115/2-3. 

Descriptors:  'Settling  velocity,  'Residence  time, 
'Lake  Constance,  'Suspended  solids,  'Sedimenta- 
tion, Seasonal  variation,  Organic  matter,  Delritus, 
Phytoplankton. 

Seasonal  and  spatial  aspects  of  the  net  settling 
velocities   of  particles   in    Lake   Constance   were 


investigated  by  measurements  of  settling  fluxes  and 
estimates  of  suspended  matter.  Annual  mean  sink- 
ing velocities  ranged  from  2.6  m/d  in  the  euphotic 
zone  to  7.5  m/d  in  the  aphotic  zone.  Summer 
maxima  of  36.6  m/d  were  caused  by  settling  calcite 
crystals  while  minima  of  0.4  m/d  during  the  clear 
water  phase  resulted  from  particulate  matter  con- 
sisting mostly  of  phytoplankton  and  organic  debris. 
Winter  settling  velocities  averaged  1.2  m.  The 
mean  residence  time  for  the  bulk  of  particles  calcu- 
lated on  an  annual  basis  was  27.8  days.  The  net 
settling  velocities  were  higher  than  those  calculat- 
ed for  phytoplankton  in  other  investigations  but 
agreed  with  estimates  from  Lake  Zurich  obtained 
by  a  similar  approach.  (Author's  abstract) 
W88-08829 


GRAZING  BY  A  COLORLESS  FLAGELLATE 
ON  A  GREEN  ALGAL  BLOOM, 

Moi  Univ.,  Eldoret  (Kenya). 

L.  Ramberg. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  3,  p  294-302,  1987.  3  fig,  23 

ref. 

Descriptors:  'Flagellates,  'Limnology,  'Eutroph- 
ication, 'Nutrients,  'Grazing,  Sweden,  'Eutrophic 
lakes,  Lakes,  Phytoplankton,  Lake  Gunillajaure, 
Chlorophyta,  Succession. 

At  the  end  of  the  summer  of  1979,  phytoplankton 
from  the  experimentally  fertilized  Lake  Gunilla- 
jaure in  Northern  Sweden  were  examined.  A  dense 
green,  almost  monocultural,  population  of  a  small 
Chlorococcales  algae  was  found  along  with  an 
usually  high  density  of  a  colorless  flagellate  which 
fed  on  the  green  algae.  An  intensive  study  was 
initiated  and  within  5  days,  the  dense  bloom  of 
green  algae  was  reduced  by  97%.  This  was  prob- 
ably caused  by  grazing  by  the  flagellate  whose 
population  increased  logarithmically  to  a  high 
number  and  disappeared  as  quickly.  The  green 
algae  then  increased  rapidly  and  mucilage  lumps 
excreted  by  the  flagellate  were  colonized  by  a 
specialist  Chlamydomonas.  The  flagellate  attach 
was  probably  enhanced  by  the  high  density  and  the 
physiological  weakness  of  the  green  algae  due  to  a 
very  low  growth  caused  by  a  shortage  of  inorganic 
carbon.  The  flagellate's  grazing  apparently  caused 
an  increase  in  inorganic  nutrients  that  promoted 
the  subsequent  growth  of  the  green  algae.  (Miller- 
PTT) 
W88-08830 


VERTICAL  MIGRATION  OF  PLANKTONIC 
COPEPODS  IN  LAKE  CONSTANCE,  (ZUR 
VERTIKALAWANDERUNG  PLANKTISCHER 
COPEPODEN  IM  BODENSEE-OBERSEE), 

Landesanstalt    fuer    Umweltschutz    Baden-Wuert- 

temberg,    Karlsruhe   (Germany,   F.R.).    Inst,    fuer 

Seenforschungs  Fischereiwesen. 

U.  Einsle. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  3,  p  303-315,  1987.  7  fig,  18 

ref. 

Descriptors:  'Life  cycles,  'Plankton,  'Lake  Con- 
stance, 'Copepods,  'Limnology,  'Migration, 
'Crustaceans,  'Lakes,  Photoperiodism,  Diurnal 
distribution,  Vertical  distribution. 

Long-term  investigations  on  the  annual  cycles  of 
planktonic  crustaceans  in  Lake  Constance  were 
completed  in  1960  and  1963  and  a  number  of  day- 
night  samples  were  taken.  Amplitudes  of  vertical 
movements  for  some  copepods,  especially  different 
instars,  are  presented.  The  numbers  in  the  net  hauls 
show  a  coarse  but  clear  picture  of  these  migrations. 
The  role  of  the  diurnal  vertical  migration  for  the 
release  of  diapause  in  Cyclops  cicinus  is  discussed. 
(Author's  abstract) 
W88-08831 


WHITEFISH  AS  INDICATORS  OF  CULTURAL 
EUTROPHICATION, 

Staatliches  Inst,  fuer  Seenforschung  und  Fischer- 
eiwesen, Langenargen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
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COMPARATIVE  STUDY  ON  THE  TEMPERA- 
TURE DEPENDENCE  OF  EMBRYOGENESIS 
IN  THREE  COREGONIDS  (COREGONUS  SPP.) 
FROM  LAKE  CONSTANCE, 

Konstanz    Univ.    (Germany,    F.R.).    Limnological 

Inst. 

R.  Eckmann. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  3,  p  353-362,  1987.  2  fig,  5 

tab,  24  ref. 

Descriptors:  *Fish,  "Lake  Constance,  "Cisco,  "In- 
cubation, "Model  studies,  "Temperature  effects, 
Hatching,  Larval  growth  stage,  Lakes,  Compari- 
son studies,  Embryonic  growth  stage. 

Embryogenesis  of  the  three  coregonid  forms  Blau- 
felchen,  Gangfisch,  and  Sandfelchen  from  Lake 
Constance  was  observed  at  five  different  constant 
temperatures  in  a  static  incubation  system.  The 
relationship  between  temperature  and  the  time  to 
reach  14  development  stages  from  fertilization  to 
hatching  was  established  for  the  three  forms.  Rela- 
tive to  the  total  incubation  time,  pectoral  fin  flutter 
and  eye  movement  start  earliest  in  Gangfisch  and 
latest  in  Blaufelchen.  This  might  allow  Gangfisch 
to  tolerate  lower  oxygen  concentrations  during  the 
last  phase  of  embryogenesis  than  Blaufelchen.  De- 
velopmental rates  per  day  as  a  function  of  tempera- 
ture can  be  calculated  by  a  power  function.  A 
model  is  presented  which  permits  the  prediction  of 
the  time  of  mass  hatching  for  embryos  which  are 
incubated  at  fluctuating  temperatures.  The  total 
incubation  times  for  the  three  coregonids  of  Lake 
Constance  are  short  as  compared  to  those  of  other 
coregonids.  This  is  interpreted  as  an  adaptation  to 
the  specific  thermal  environment  of  each  core- 
gonid stock  which  helps  to  ensure  larval  survival 
in  the  respective  habitats.  (Author's  abstract) 
W88-08833 


WHITEFISH  (COREGONUS  LAVARETUS  (L.)) 
OF  THE  WAHNBACH  RESERVOIR  AND 
THEIR  ASSESSMENT  BY  HYDROACOUSTIC 
METHODS, 

Landesanstalt  fuer  Fischerei  Nordrhein-Westfalen, 

Kirchhundem  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  81. 

W88-08834 


EFFECT  OF  INTENSIVE  FERTILIZATION  OF 
A  BANKSIDE  MEADOW  ON  THE  ACTIVITY 
OF  PLANKTON  BACTERIA  IN  THE  RIVER 
NIDA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08835 


EFFECT  OF  DAM  RESERVOIRS  ON  OLIGO- 
CHAETE  COMMUNITIES  IN  THE  RIVER 
DUNAJEC  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

E  Dumnicka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  29,  No.  1,  p 

25-34,  1987.  2  fig,  3  tab,  18  ref. 

Descriptors:  "Oligochaetes,  "Stream  biota,  "Eco- 
logical effects,  "Ecosystems,  "Annelids,  "Reser- 
voirs, "Species  composition,  "Limnology,  "Bio- 
mass,  "Population  dynamics,  "Trophic  level, 
Water  resources  development,  Aquatic  habitats, 
Rivers,  River  Dunajec. 

In  the  studied  section  of  the  Dunajec  and  in  two 
dam  reservoirs  47  oligochaete  species  were  found. 
In  the  reservoirs  and  silted  river  sectors  Tubifici- 
dae  dominated  and  at  the  remaining  stations  Naidi- 
dae.  The  structure  of  dominance  depended  on  the 
type  of  bottom,  and  the  trophicity  of  the  water. 
Hydrotechnical  development  indirectly  affected 
the  structure  of  the  communities,  modifying  the 
living  conditions  of  the  oligochaetes  by  changing 
the  velocity  of  the  current  and  the  character  of  the 
river  bottom  below  the  reservoir.  (Author's  ab- 
stract) 
W88-08837 


DIVERSITY  AND  NUMBERS  OF  OLIGO- 
CHAETA  AGAINST  THE  BACKGROUND  OF 
OTHER  MACROINVERTEBRATES  IN  A  CON- 
CRETE BED  OF  THE  RIVER  WIDAWKA  (CEN- 
TRAL POLAND), 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy- 

K.  Kahl,  and  M.  Golanska. 

Acta  Hydrobiologica  AHBPAX,  Vol.  29,  No.  1,  p 
35-51,  1987.  5  fig,  1  tab,  24  ref. 

Descriptors:  "Stream  biota,  "Species  diversity, 
"Annelids,  "Substrates,  "Oligochaetes,  "Macroin- 
vertebrates,  "Species  composition,  "Population  dy- 
namics, "Limnology,  "Biomass,  Aquatic  habitats, 
River  Widawka,  Hidges,  Rivers. 

Macrofauna  inhabiting  the  concrete  bed  of  the 
River  Widawka  were  studied  in  an  annual  cycle. 
Besides  Chironomidae,  Oligochaeta  occurred  in 
the  largest  numbers  and  this  group  was  analyzed  in 
detail.  13  species  of  Oligochaeta  of  the  Naididae 
family,  1  species  of  the  Lumbriculidae  family  and 
unidentified  specimens  of  the  families  Tubificidae 
and  Enchytraeidae  were  recorded.  Changes  in  the 
dominance  of  the  different  groups  of  macrofauna 
and  different  species  of  Oligochaeta  and  the  dy- 
namics of  their  numbers  were  investigated.  (Au- 
thor's abstract) 
W88-08838 


BENTHOS  AND  DRIFT  OF  INVERTEBRATES, 
PARTICULARLY  CHIRONOMIDAE,  IN  A  SE- 
LECTED CROSS-SECTION  PROFILE  OF  THE 
RIVER  WIDAWKA  (CENTRAL  POLAND), 

Lodz  Univ.  (Poland).  Dept.  of  Ecology  and  Verte- 
brate Zoology. 

M.  Grzybkowska,  D.  Pakulska,  and  H. 
Jakubowski. 

Acta  Hydrobiologica  AHBPAX,  Vol.  29,  No.  1,  p 
89-109,  1987.  6  fig,  3  tab,  40  ref. 

Descriptors:  "Stream  biota,  "Benthic  fauna,  "Zoo- 
plankton,  "Midges,  "Oligochaetes,  "Macroinverte- 
brates,  "Species  composition,  "Population  dynam- 
ics, "Limnology,  "Biomass,  River  Widawda, 
Aquatic  habitats,  Sediments,  River. 

An  investigation  of  meso-  and  macrobenthos  was 
carried  out  in  the  annual  cycle.  Chironomidae  and 
Oligochaeta  constituted  about  80.6%  of  the  bottom 
fauna.  Drifting  benthic  fauna  was  chiefly  repre- 
sented by  young  specimens  of  Chironomidae  and 
Oligochaeta  <  1  mm.  A  very  large  share  of  zoo- 
benthos  in  the  drift  was  observed.  No  statistically 
significant  correlation  was  found  between  the  den- 
sity of  invertebrates  in  bottom  sediments  and  of 
those  drifting  in  the  water,  either  at  the  level  of 
species  or  higher  taxonomic  units  (p  >  0.05).  (Au- 
thor's abstract) 
W88-08839 


PLANKTON  STRUCTURE  AND  DYNAMICS, 
PHOSPHORUS  AND  NITROGEN  REGENERA- 
TION OF  ZOOPLANKTON  IN  LAKE  GLEBO- 
KIE  POLLUTED  BY  AQUACULTURE, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08841 


REED  (PHRAGMITES  AUSTRALIS  (CAV.) 
TRIN.  EX  STEUD.)  GROWTH  UNDER  CONDI- 
TIONS OF  INCREASING  EUTROPHICATION 
OF  LAKE  MIKOLAJSKIE, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

J.  Krolikowska. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  1,  p  209- 

217,  1987.  5  fig,  1  tab,  22  ref. 

Descriptors:  "Lakes,  "Reeds,  "Aquatic  weeds, 
"Plant  growth,  "Eutrophication,  "Seasonal  varia- 
tion, "Biomass,  "Aquatic  plants,  Lake  Mikolajskie, 
Algae. 

Seasonal  changes  of  reed  production  indices,  with 
special  consideration  of  plant  density,  length  of 
shoots  and  biomass  of  aboveground  parts,  were 
analyzed  in  1985  in  the  reed-belt  of  Lake  Mikolajs- 


kie. In  comparison  with  1967,  the  reed-belt  area, 
density  and  biomass  decreased  mainly  as  a  result  of 
mechanical  damage  of  shoots  by  filamentous  algae 
abundantly  accumulating  in  the  littoral  of  emer- 
gent plants.  (Author's  abstract) 
W88-08842 


PHOSPHATE  EXCHANGE  BETWEEN  SEDI- 
MENTS AND  THE  NEAR-BOTTOM  WATER  IN 
RELATIONSHIP  TO  OXYGEN  CONDITIONS 
IN  A  LAKE  USED  FOR  INTENSIVE  TROUT 
CAGE  CULTURE, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 
logii. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08843 


HYDROBIOLOGICAL  STUDY  OF  THE  OSSAU 
VALLEY  (ATLANTIC  PYRENEES):  I.  DISTRI- 
BUTION AND  ECOLOGY  OF  EPHEMEROP- 
TERA  (ETUDE  HYDROBIOLOGIQUE  DE  LA 
VALLEE  D'OSSAU  (PYRENEES-ATLANTI- 
QUES):  I.  REPARTITION  ET  ECOLOGIE  DES 
EPHEMEROPTERES), 
G.  Vincon,  and  A.  G.  B.  Thomas. 
Annales  de  Limnolgie  ANLIB3,  Vol.  23,  No.  2,  p 
95-113,  1987.  6  fig,  5  tab,  33  ref. 

Descriptors:  "Hydrobiology,  "Insects,  "Species 
composition,  "Stream  biota,  "Mayflies,  "Ecology, 
"Population  dynamics,  France,  Temporal  distribu- 
tion, Ossau  Valley,  Spatial  distribution,  Catchment 
areas,  Hydrology,  Taxonomy. 

29  running-water  stations  were  surveyed  in  the 
Ossau  valley  (Atlantic  Pyrenees)  between  altitudes 
of  450  m  and  2, 1 50  m,  and  30  species  of  Ephemer- 
optera  were  recorded.  The  data  were  analyzed 
using  two  factorial  analyses,  one  of  which  included 
the  environmental  parameters,  and  an  ascending 
hierarchic  classification.  These  analyses  divided 
the  species  into  five  groups:  I.  from  very  cold 
streams  at  high  altitude;  II.  from  mountain  streams 
at  mean  altitude,  and  streams  at  high  altitude  but 
with  high  summer  temperatures;  Ha.  from  rivers  of 
the  piedmont  region  (lower  region  of  mountains); 
Ilia,  from  fairly  slow-flowing  rivers  with  a  high 
level  of  calcium;  Illb.  from  very  slow-flowing 
rivers  with  muddy  bottom  rich  in  macrophytes. 
The  thermal  and  current  speed  were  the  chief 
factors  affecting  distribution  of  the  mountains.  Al- 
titude, catchment  area,  stream  order,  hydrological 
regime  and  physical-chemical  characteristics  also 
played  an  important  role.  The  ecological  prefer- 
ences of  the  principal  species  are  discussed.  (See 
also  W88-08846)  (Author's  abstract) 
W88-08844 


ECOLOGY  OF  A  FREE-FLOWING  RIVER  IN 
THE  SOUTH  OF  THE  ALPS-  THE  BUECH 
(FRANCE):  I.  LONGITUDINAL  EVOLUTION 
OF  PHYSICAL  AND  CHEMICAL  DESCRIP- 
TORS (ECOLOGIE  D'UNE  RIVIERE  NON 
AMENAGEE  DES  ALPES  DUE  SUD-  LE 
BUECH:  (FRANCE)  I.  EVOLUTION  LONGITU- 
DINALE  DES  DESCRIPTEURS  PHYSIQUES 
ET  CHIMIQUES), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 
logie. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08845 


HYDROBIOLOGICAL  STUDY  OF  THE  OSSAU 
VALLEY  (ATLANTIC  PYRENEES)  II:  THE  EN- 
VIRONMENT AND  THE  STRUCTURE  OF  THE 
BENTHIC  POPULATION.  (ETUDE  HYDRO- 
BIOLOGIQUE DE  LA  VALLEE  D'OSSAU 
(PYRENEES-ATLANTUES)  II:  LE  MILIEU  ET 
LA  STRUCTURE  DU  PEUPLEMENT  BENTHI- 
QUE), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
G.  Vincon. 

Annales  de  Limnolgie  ANLIB3,  Vol.  23,  No.  3,  p 
225-243,  1987.  5  fig,  4  tab,  46  ref. 

Descriptors:  "Stream  biota,  "Aquatic  environment, 
"Benthic  fauna,  "Hydrobiology,  "Insects,  "Ma- 
croinvertebrates,   "Species  composition,   "Popula- 
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tion  dynamics,  'Limnology,  Temporal  distribution, 
Ossau  Valley,  France,  Spatial  distribution.  Hydrol- 
ogy, Taxonomy. 

Collections  of  benthic  invertebrates  have  been 
taken  in  the  Gave  d'Ossau,  a  river  in  the  Atlantic 
Pyrenees,  and  in  its  principal  tributaries,  between 
altitudes  of  450  m  and  2150  m.  After  presenting  a 
detailed  description  of  the  environment,  a  list  of 
the  most  interesting  species  is  presented:  7  species 
are  new  to  science,  16  species  are  new  records  for 
France,  and  26  species  are  new  records  for  zone  2 
in  the  Limnofauna  Europaea.  The  longitudinal  suc- 
cession of  the  biocoenoses  and  their  composition 
have  been  analyzed.  In  the  Gave  d'Ossau,  there  is 
a  gradual  replacement  of  upstream  species  by 
downstream  species  rather  than  a  succession  of 
strictly  defined  communities;  a  zonation  scheme 
for  running  waters  is  apparently  difficult  to  apply 
to  mountain  rivers.  (See  also  W88-08844)  (Author's 
abstract) 
W88-08846 


DEPENDENCE  OF  SURFACE  VELOCITY  IN 
WATER  BODIES  ON  WIND  VELOCITY  AND 
LATITUDE, 

Salford   Univ.   (England).   Dept.   of  Mathematics 

and  Computer  Science. 

B.  Henderson-Sellers. 

Applied  Mathematical  Modeling  AMMODL,  Vol. 

12,  No.  2,  p  202-203,  April  1988.  11  ref. 

Descriptors:  *Surface  velocity,  *Wind  velocity, 
•Model  studies,  'Lakes,  'Hydrodynamics,  'Latitu- 
dinal studies,  'Limnology,  'Mathematical  studies, 
Hydrology,  Simulation,  Prediction,  Atmospheric 
physics,  Lake  Huron,  Equations. 

In  analysis  of  the  hydrodynamics  of  large  and 
small  water  bodies,  a  relation  is  frequently  required 
between  surface  velocity,  U  sub  s,  and  wind  speed, 
U.  Here  a  theory  is  developed  to  explain  the 
observed  relationship  between  surface  velocity  in  a 
water  body  and  both  wind  speed  and  latitude. 
Although  the  surface  level  of  a  water  body  is  ill- 
defined,  largely  as  a  result  of  wave  action,  it  is 
often  necessary  to  postulate  a  value  for  the  surface 
current  to  complete  model  specification  of  the 
current  profile  and  possible  to  relate  this  surface 
velocity  to  observed  atmospheric  variables.  It  is 
suggested  here  that  a  useful  representation  is  the 
equations  presented.  Recent  measurements  in  Lake 
Huron,  together  with  earlier  observations,  substan- 
tiate this  relatively  simple  parameterization.  (Alex- 
ander-PTT) 
W88-08849 


FURTHER  STUDIES  OF  SHORT-TERM  VARI- 
ATION IN  THE  PIGMENT  COMPOSITION  OF 
A  SPRING  PHYTOPLANKTON  BLOOM, 

Institute    of   Oceanographic    Sciences,    Wormley 

(England). 

P.  S.  Ridout,  and  R.  J.  Morris. 

Marine  Biology  MBIOAJ,  Vol.  97,  No.  4,  p  597- 

602,  April  1988.  8  fig,  19  ref. 

Descriptors:  'Pigments,  'Eutrophication,  'Estu- 
aries, 'Phytoplankton,  'Chromatography,  'Chlo- 
rophyll a,  Sedimentation,  Limiting  nutrients, 
Chemical  properties,  Loch  Ewe,  Trophic  level, 
Lakes,  Algae. 

Phytoplankton  sampled  at  the  chlorophyll  maxi- 
mum during  the  spring  bloom  at  Loch  Ewe,  Scot- 
land during  1986,  were  analyzed  using  high-per- 
formance liquid  chromatography  for  chloropig- 
ments  and  carotenoids.  The  day-to-day  proportions 
of  the  pigments  remained  relatively  stable  through- 
out the  bloom,  with  good  preservation  of  chloro- 
phyll a  even  at  the  sediment  surface.  Chlorophyl- 
lide  a  and  phaeophorbide  a  appeared  towards  the 
end  of  the  bloom.  The  major  carotenoids  remained 
stable  throughout  the  bloom,  but  became  rapidly 
degraded  on  sedimentation  under  the  toxic  condi- 
tions. The  pigment  data  is  related  to  the  nutrient 
status  of  the  bloom,  when  slow  steady  growth 
occurred  without  nutrient  limitation.  These  data 
contrast  sharply  with  data  from  the  1983  spring 
bloom  at  Loch  Ewe  when  acute  nutrient  limitation 
took  place.  (Author's  abstract) 
W88-08850 


EFFECTS  OF  RECENT  ACIDIFICATION  ON 
CLADOCERA  IN  SMALL  CLEAR-WATER 
LAKES  STUDIED  BY  MEANS  OF  SEDIMEN- 
TARY REMAINS, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08855 


PHYSICS  OF  SEDIMENT  TRANSPORT,  RESU- 
SPENSION,  AND  DEPOSITION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-08856 


RECENTLY  LANDLOCKED  BRACKISH- 
WATER  LAGOON  OF  LAKE  TANGANYIKA: 
PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS, AND  SPATIO-TEMPORAL  DISTRIBU- 
TION OF  PHYTOPLANKTON, 
Universite  du  Burundi,  Bujumbura. 
A.  G.  Caljon. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  55-70, 
October  1987.  14  fig,  1  tab,  39  ref. 

Descriptors:  'Salinity,  'Lake  Tanganyika,  'Lim- 
nology, 'Phytoplankton,  'Lakes,  'Lagoons, 
'Lakes,  'Lagoons,  'Seasonal  variation,  'Cycling 
nutrients,  Species  composition,  Heavy  metals,  Suc- 
cession, Physical  properties,  Chemical  properties, 
Limiting  nutrients,  Eutrophication,  Spatial  distri- 
bution, Diatoms,  Algae,  Temporal  distribution. 

Monthly  measurements  of  physical  and  chemical 
characteristics  were  made  at  two  localities  in  the 
eastern  part  of  a  recently  landlocked  lagoon  of 
Lake  Tanganyika.  Variables  analyzed  were:  tem- 
perature, pH,  conductivity,  sodium,  potassium, 
magnesium,  calcium,  carbonate,  bicarbonate,  chlo- 
ride and  sulfate.  Large  seasonal  fluctuations  of 
salinity  were  recorded  (1.68  -  8.21  g/L).  The  sea- 
sonal water  input  controlled  algal  seasonality 
mainly  through  its  effect  on  salinity  and  indirectly 
through  its  influence  on  nutrient  concentration  by 
dissolution  and  dilution  of  the  excrement  of  numer- 
ous cattle  and  other  organic  matter.  Phytoplankton 
was  mainly  composed  of  Cyanophyta  and  Euglen- 
ophyta.  Euglenophyta  dominated  during  the  dry 
periods  with  high  salinity  and  probably  very  high 
nutrient  levels,  while  Cyanophyta  preferred  mod- 
erate salt  and  nutrient  concentrations  during  the 
rainy  periods.  The  phytoplanktonic  community 
was  composed  of  a  large  number  of  perennial  and  a 
reduced  quantity  of  annual  organisms.  A  spatial 
study  of  the  recently  landlocked  lagoon  revealed 
an  ascending  salinity  gradient,  principally  due  to  a 
sodium  bicarbonate/carbonate  enrichment,  be- 
tween locations  near  the  lake  and  more  inland 
situated  stations.  These  facts  point  to  a  lake  water 
supply  and  a  salt  concentration  by  evaporation  in 
the  swamps.  Proportionally  lower  magnesium,  cal- 
cium and  potassium  values  were  recorded  at  high 
salinities,  due  to  chemical  precipitation  and  biotic 
factors.  A  blue-green  bloom  was  observed  in  the 
eastern  water-body  (salinity:  4.64  g/L);  simulta- 
neously an  important  development  of  diatoms 
dominated  the  western  water-body  (salinity:  2.18 
g/L).  No  significant  differences  in  morphometry, 
exposure,  water  temperature  or  nutrient  levels  (ni- 
trate, nitrite,  ammonia,  orthophosphate)  were  ob- 
served. The  relatively  low  salinity  and  high  nutri- 
ent concentration  in  the  western  water-body  prob- 
ably favored  diatom  development  during  the  rainy 
season.  The  relatively  higher  salinity  in  the  eastern 
water-body  during  the  rainy  season  was  probably 
responsible  for  the  dominance  of  blue-green  algae 
through  its  negative  influence  on  silica  concentra- 
tions and  notwithstanding  the  high  inorganic  nitro- 
gen concentration.  (Author's  abstract) 
W88-08870 


REMOVAL  OF  FLOODWATER  NITROGEN  IN 
A  CYPRESS  SWAMP  RECEIVING  PRIMARY 
WASTEWATER  EFFLUENT, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08871 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  RIVERS  RESULTING 
FROM  A  REDUCTION  IN  FLOW,  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

L.  Lapierre,  and  D.  Planas. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  2,  p  109- 
1 19,  October  1987.  3  fig,  5  tab,  36  ref. 

Descriptors:  'River  flow,  'Primary  productivity, 
'Limnology,  'Stream  biota,  'Phytoplankton,  'Bio- 
mass,  'Chlorophyll  a,  Light  quality,  Algae,  Rivers, 
Diversion,  Flow. 

The  effects  of  river  diversion  on  phytoplankton 
primary  production  and  biomass  in  the  down- 
stream part  of  two  rivers  were  studied  in  relation 
to  physical  and  chemical  variables.  These  rivers, 
situated  north  of  the  52nd  parallel,  are  characteris- 
tic of  oligotrophic  systems  with  phytoplankton 
primary  production  less  than  10.76  mg  C/sq  m/hr, 
chlorophyll-a  lower  than  3.0  mg/cu  m  and  biomass 
between  118-1007  mg/cu  m.  The  decrease  in  flow 
favored  the  establishment  of  an  algal  biomass  ap- 
proximately two  times  greater  then  that  present 
before  diversion.  This  increase  in  biomass  was 
associated  in  one  river  with  an  increase  of  2.5  times 
of  the  mean  primary  production.  In  the  other  river 
the  primary  production  per  unit  of  surface  areas 
remained  stable  but  increased  when  expressed  by 
unit  volume,  due  to  a  great  decrease  in  underwater 
light  penetration,  a  consequence  of  inorganic  par- 
ticulate matter  increase.  (Author's  abstract) 
W88-08872 


TYPOLOGY  OF  OLIGOTROPHIC  STREAMS 
OF  THE  ARDENNE  (BELGIUM)  BY  MULTI- 
VARIATE ANALYSIS  OF  BENTHIC  DIATOMS 
RECORDS  (TYPOLOGIE  DES  RIVIERES  OLI- 
GOTROPHES  DU  MASSIF  ARDENNAIS  (BEL- 
GIQUE)  PAR  L'ANALYSE  MULTIVARIEE  DE 
RELEVES  DE  DIATOMEES  BENTHIQUES), 
Facultes   Universitaires   Notre-Dame   de   la   Paix, 
Namur  (Belgium).  Lab.  de  Botanique. 
L.  Leclercq,  and  E.  Depiereux. 
Hydrobiologia  HYDRB8,  Vol.  153,  No.  2,  p  175- 
192,  October  1987.  8  fig,  1  tab,  26  ref. 

Descriptors:  'Stream  biota,  'Stream  biota,  'Spe- 
cies composition,  'Oligotrophy,  'Diatoms,  'Ar- 
dennes, 'Belgium,  'Multivariate  analysis,  'Statisti- 
cal methods,  Model  studies,  Aquatic  habitats, 
Physical  properties,  Ecological  effects,  Taxonomy, 
Light  quality,  Eutrophication,  Streams. 

During  three  years,  samples  of  water  and  algae 
were  taken  in  72  stations  distributed  on  the  river 
system  of  the  northern  part  of  the  Ardennes.  357 
taxa  of  diatoms  have  been  identified.  Principal 
component  analysis  and  cluster  analysis,  applied  to 
diatoms  counts,  allowed  the  records  in  a  table 
comparable  to  phytosociological  tables.  A  continu- 
um in  the  data  is  an  indication  of  the  progressive 
modification  of  the  communities  according  to  the 
physico-chemical  characteristics  of  the  water.  Ten 
diatom  assemblages  have  been  described  and  this 
typology  has  been  compared  to  some  algal  associa- 
tions defined  in  the  literature.  In  natural  environ- 
ment, these  10  assemblages  are  strictly  correlated 
with  the  nature  of  the  geological  substrate  and  the 
physico-chemical  characteristics  of  the  water.  The 
sensitivity  of  oligotrophic  streams  is  revealed  by 
the  speedy  changes  in  the  communities  following  a 
small  modification  of  environmental  factors  (sea- 
sonal variations  or  light  eutrophication).  (Author's 
abstract) 
W88-08873 


SUBLITTORAL  AND  PROFUNDAL  OLIGO- 
CHAETA  FAUNA  OF  THE  LAKE  CONSTANCE 
(BODENSEE-OBERSEE), 

Landesanstalt    fuer    Umweltschutz    Baden-Wuert- 

temberg,   Karlsruhe   (Germany,   F.R.).    Inst,   fuer 

Seenforschungs  Fischereiwesen. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08875 
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Group  2H — Lakes 

NET  PLANKTON  AND  MACROZOOBENTHOS 
OF  THE  LAKE  IZRA, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). 

J.  Terek,  J.  Brazda,  and  K.  Halatova. 
Biologia  (Bratislava).  Vol.  42,  No.  2,  p   127-143. 
February  1987.  8  fig,  6  tab,  28  ref. 

Descriptors:  'Phytoplankton,  *Zooplankton, 
•Lake  Izra,  'Czechoslovakia,  'Mountain  lakes, 
Ecology.  Slanske  mountains,  Zoobenthos,  Bio- 
mass,  Population  density.  Species  diversity. 

In  1982.  in  monthly  intervals,  essential  physico- 
chemical  properties  of  water,  phytoplankton,  zoo- 
plankton  and  zoobenthos  were  monitored  in  Lake 
Izra  situated  in  the  Slanske  Mountains  (448  m 
above  sea  level,  area  3.7  ha,  depth  6.5  m)  in  eastern 
Slovakia.  The  lake  is  characterized  by  a  rich 
supply  of  organic  material  that  determines  the  ma- 
jority of  water  properties.  In  general,  45  species  of 
phytoplankton,  80  species  of  zooplankton  with  a 
mean  abundance  of  539.6/1  and  a  biomass  of  9.4 
mg/l,  more  than  35  species  of  macrozoobenthos 
and  10  other  animals  with  marked  vertical  distribu- 
tion were  identified.  The  qualitative  and  quantita- 
tive composition  of  the  macrozoobenthos  was 
markedly  different  between  Lake  Izra  and  Great 
Vihorlat  Lake  but  the  data  suport  previous  find- 
ings that  the  zones  richest  in  biomass  are  at  the  4-5 
m  depth.  (Brock-PTT) 
W88-08878 


CHANGE  IN  THE  QUALITIES  OF  WATER 
AND  BOTTOM  SEDIMENT  WITH  THE  DE- 
VELOPMENT OF  ANOXIC  LAYER  IN  A 
STRATIFIED  LAKE, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

H.  Maeda,  M.  Kumagai,  Y.  Oonishi,  H.  Kitada, 

and  A.  Kawai. 

Nippon    Suisan    Gakkaishi    NSUGAF,    Vol.    53, 

No.7,  p  1281-1288,  July  1987.  10  fig,  1  tab,  15  ref. 

Descriptors:  "Lakes,  *Bottom  sediments,  *Hypo- 
limnion,  'Lake  sediments,  'Thermal  stratification, 
*Lake  Biwa,  Dissolved  oxygen,  Ammonia,  Phos- 
phates, Iron,  Sulfides,  Manganese,  Organic  acids, 
Hypolimnion,  Anoxic  layer. 

The  change  in  the  qualities  of  water  and  bottom 
sediment  accompanied  by  the  development  of  an 
anoxic  layer  in  Lake  Biwa  was  studied.  A  dredged 
water  region  in  the  southern  part  of  Lake  Biwa, 
Japan,  was  used  as  a  model  of  the  northern  part  of 
Lake  Biwa  with  a  fair  water  depth.  An  anoxic 
layer  was  observed  after  the  development  of  strati- 
fication due  to  vertical  differences  in  temperature 
in  June.  The  accumulation  of  ammonia,  phos- 
phates, iron,  manganese,  and  sulfides  was  observed 
in  the  hypolimnion.  As  a  result,  a  considerable 
amount  of  these  chemical  components  was  found 
to  be  liberated  from  bottom  sediments  into  the 
bottom  water.  Active  liberation  of  sulfides  began 
not  after  the  development  of  an  anoxic  layer  but  at 
almost  the  same  time  as  the  stratification.  Sulfide 
production  in  the  bottom  sediment  with  a  large 
amount  of  organic  matter  accumulation  was  accel- 
erated by  the  presence  of  organic  acids  such  as 
formic,  butyric,  and  lactic.  The  production  of  these 
acids  in  the  bottom  sediment  was  closely  related  to 
the  supply  of  dissolved  oxygen  at  the  bottom  sur- 
face, which  might  be  governed  by  the  vertical 
diffusion  of  lake  water  (Author's  abstract) 
W88-08886 


EFFECT  OF  DISSOLVED  OXYGEN  CONCEN- 
TRATION ON  THE  BIOLOGICAL  OXIDA- 
TION OF  SULFIDE  AND  ELEMENTAL 
SULFUR  BY  THE  A-TYPE  SULFUR-TURF 
GROWING  IN  HOT  SPRING  EFFLUENTS, 
Iwate  Medical  Univ.,  Morioka  (Japan).  Dept  of 
Biology. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-08896 

21.  Water  In  Plants 


EFFECTS    OF    SOIL    AND    NITROGEN    ON 
WATER  USE  EFFICIENCY  OF  TALL  FESCUE 


AND  SWITCHGRASS  UNDER  HUMID  CONDI- 
TIONS, 

Agricultural   Research   Service,   University   Park, 

PA.  Regional  Pasture  Research  Lab. 

W.  L.  Stout,  G.  A.  Jung,  and  J.  A.  Shaffer. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52. 

No.  2,  p  429-434,  March-April  1988.  2  fig,  9  tab,  17 

ref. 

Descriptors:  *Water  use  efficiency,  'Nitrogen, 
'Grasses,  'Soil-water-plant  relationships,  'Fertil- 
ization, 'Soil  water,  'Crop  yield.  Hydrology, 
Runoff,  Rainfall,  Fertilizers. 

Nitrogen  fertilization  of  semiarid  grasslands  inter- 
acts with  available  soil  moisture  to  increase  forage 
yields  and  water  use  efficiency  of  grasses.  If  inter- 
active effects  of  water  and  N  can  be  determined 
under  humid  conditions,  increased  production 
could  be  realized  on  the  droughty,  hill  land  pas- 
tures of  the  northeast  USA.  The  objective  of  this 
study  was  to  quantify  the  interactive  effects  of  N 
fertilization  and  soil  water  availability  on  the  yield 
and  water  use  efficiency  of  a  C3  and  a  C4  forage 
grass  under  humid  conditions.  Tall  fescue  and 
switchgrass  were  grown  on  three  shale  derived 
soils  with  available  water  holding  capacities  of  25, 
15,  and  5  cm.  The  grasses  received  0,  90,  and  180 
kg/ha  of  N.  The  N  was  applied  in  a  split  applica- 
tion on  fescue  and  in  one  application  on  switch- 
grass.  Grasses  were  harvested  at  early  heading  and 
in  late  fall.  Precipitation,  temperature,  and  soil 
water  data  were  recorded  throughout  the  growing 
season.  During  years  when  precipitation  was 
evenly  distributed,  N  was  the  main  factor  control- 
ling yields  and  water  use  efficiency,  accounting  for 
about  80%  of  the  variation  in  those  two  param- 
eters. When  most  of  the  precipitation  occurred  as 
large  storm  events  or  when  precipitation  was  low 
or  poorly  distributed,  soil  water  holding  capacity 
was  the  major  factor  controlling  yield  and  water 
use  efficiency,  accounting  for  about  40%  of  the 
variation  in  the  yields  of  tall  fescue  and  switch- 
grass.  Over  years,  water  loss  due  to  deep  percola- 
tion and/or  runoff  was  the  most  important  soil 
related  factor  affecting  yield  and  water  use  effi- 
ciency. (Author's  abstract) 
W88-07995 


ROOT  GROWTH  IN  A  CLAYPAN  WITH  A  PE- 
RENNIAL-ANNUAL ROTATION, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
S.  J.  Grecu,  M.  B.  Kirkham,  E.  T.  Kanemasu,  D. 
W.  Sweeney,  and  L.  R.  Stone. 
Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  488-494,  March-April  1988.  10  fig,  1  tab, 
25  ref. 

Descriptors:  'Density,  'Root  growth,  'Claypan, 
'Alfalfa,  'Grasses,  'Clays,  'Hardpan  soils,  'Soil- 
water-plant  relationships,  Soil  water,  Hydrology, 
Corn,  Soybeans,  Roots,  Loam. 

Drought  stress  occurs  on  claypan  soils  because 
they  restrict  root  growth  and  water  uptake.  This 
research  sought  to  determine  if  alfalfa  (Medicago 
sativa  L.)  planted  with  fescue  (Festuca  arundinacea 
Schreb.)  would  decrease  penetration  resistance  of  a 
claypan  soil  enough  to  justify  a  regular  rotation  of 
the  legume-grass  mixture  with  annual  summer 
crops  of  maize  (Zea  mays  L.)  and  soybean  (Gly- 
cine max  (L.)  Merr).  The  study  was  carried  out  in 
southeast  Kansas  on  a  Parsons  silt  loam  (Mollic 
Albaqualf;  fine,  mixed,  thermic),  overlying  clay 
(the  claypan).  Alfalfa  +  fescue  were  grown  for  2 
yr  and  disked.  Maize  or  soybean  then  was  planted 
on  these  plots.  Control  plots  contained  either 
maize  or  soybean  for  3  yr.  After  3  yr,  penetration 
resistance,  bulk  density,  soil-water  content,  and 
root  length  density  were  measured.  Growing  alfal- 
fa 4-  fescue  had  no  effect  on  the  penetration  resist- 
ance or  bulk  density  of  the  soil.  At  the  beginning 
of  the  third  year,  plots  previously  planted  with 
alfalfa  4-  fescue  had  less  water  in  the  claypan  than 
continuous  plots  of  maize  or  soybean.  Maize 
grown  on  continuous  plots  had  more  roots,  was  0.3 
m  taller  at  tasseling,  and  had  a  greater  yield  (al- 
though still  low  due  to  the  dry  summer)  than  maize 
grown  on  plots  previously  planted  with  alfalfa  4- 
fescue.  This  increased  growth  was  due  partly  to 
the  greater  amount  of  water  available  in  the  con- 


tinuous plots.  Roots  of  both  maize  and  soybean 
penetrated  the  claypan  to  the  maximum  depth  of 
observation  (1.35  m  from  the  soil  surface).  Root 
length  densities  in  the  claypan  were  greater  for 
maize  than  for  soybean.  (Author's  abstract) 
W88-07997 


EFFECTS  OF  DROUGHT  ON  HOST  AND  EN- 
DOPHYTE  DEVELOPMENT  IN  MYCORRHI- 
ZAL  SOYBEANS  IN  RELATION  TO  WATER 
USE  AND  PHOSPHATE  UPTAKE, 

Agricultural  Research  Service,  Albany,  CA.  West- 
ern Regional  Research  Center 
G.  J.  Bethlenfalvay,  M.  S.  Brown,  R.  N.  Ames, 
and  R.  S.  Thomas. 

Physiologia  Plantarum  PHPLAI,  Vol.  72,  No.  3,  p 
565-571,  March  1988.  4  fig,  6  tab,  30  ref. 

Descriptors:  'Soil-water-plant  relationships,  *My- 
corrhizae,  'Water  stress,  'Water  use,  'Drought, 
'Drought  resistance,  'Fungi,  'Soybeans,  'Wilting, 
♦Phosphorus,  'Phosphates,  'Plant  physiology, 
'Plant  growth,  'Plant  water  potential,  Fertiliza- 
tion, Fertilizers,  Roots,  Leaves,  Soil  water,  Soil 
moisture  deficiency,  Biomass,  Dry  matter.  Wilting 
point. 

Soybean  (Glycine  max)  plants  were  grown  in  pot 
cultures  and  inoculated  with  the  vesicular-arbuscu- 
lar  mycorrhizal  fungus  Glomus  mosseae  or  provid- 
ed with  phosphorus  fertilizer.  After  an  initial 
growth  period  (21  days),  plants  were  exposed  to 
cycles  of  severe,  moderate,  or  no  drought  stress 
over  a  subsequent  28-day  period.  Dry  weights  of 
fungus-inoculated  plants  were  greater  at  severe 
stress  and  smaller  at  no  stress  than  those  of  unino- 
culated  plants.  Phosphorus  fertilization  was  ap- 
plied to  produce  inoculated  and  uninoculated 
plants  of  the  same  size  at  moderate  stress.  Root  and 
leaf  phosphorus  were  higher  in  uninoculated  plants 
at  all  stress  levels.  All  plants  were  stressed  to 
permanent  wilting  prior  to  harvest.  Inoculated 
plants  had  lower  soil  moisture  content  at  harvest 
than  uninoculated  plants.  Colonization  of  roots  by 
G.  mosseae  did  not  vary  with  stress,  but  the  bio- 
mass and  length  of  the  extraradical  mycelium  was 
greater  in  severely-stressed  than  in  non-stressed 
plants.  Growth  enhancement  of  inoculated  plants 
relative  to  phosphorus-fertilized  uninoculated 
plants  under  severe  stress  was  attributed  to  in- 
creased uptake  of  water  as  well  as  to  more  efficient 
phosphorus  uptake.  The  ability  of  inoculated  plants 
to  deplete  soil  water  to  a  greater  extent  than  unino- 
culated plants  suggests  lower  permanent  wilting 
potentials  attributable  to  fungus  inoculation.  (Au- 
thor's abstract) 
W88-08144 


WATER  RELATIONS  AND  MORPHOLOGI- 
CAL DEVELOPMENT  OF  BARE-ROOT  JACK 
PINE  AND  WHITE  SPRUCE  SEEDLINGS: 
SEEDLING  ESTABLISHMENT  ON  A  BOREAL 
CUT-OVER  SITE, 

Toronto  Univ.  (Ontario).  Faculty  of  Forestry. 
For   primary   bibliographic   entry   see   Field   2D. 
W88-08203 


PROTEIN  SYNTHESIS  BY  LAKE  PLANKTON 
MEASURED  USING  IN  SITU  CARBON  DIOX- 
IDE AND  SULFATE  ASSIMILATION, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Biology  and  Living 
Resources. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08276 


INFLUENCE  OF  LIGHT  INTENSITY,  LIGHT 
QUALITY,  TEMPERATURE,  AND  DAY- 
LENGTH  ON  UPTAKE  AND  ASSIMILATION 
OF  CARBON  DIOXIDE  AND  SULFATE  BY 
LAKE  PLANKTON, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Biology  and  Living 
Resources. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08277 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


INFLUENCE  OF  UNDERCANOPY  SPRIN- 
KLER AND  DRIP  IRRIGATION  SYSTEMS  ON 
GROWTH  AND  YIELD  OF  BANANAS  (CULTI- 
VAR  'WILLIAMS')  IN  THE  SUBTROPICS, 

Citizens  Response  Co.,  New  York. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-08375 


USE  OF  NOAA-AVHRR  DATA  IN  THE  LOWER 
RHONE  VALLEY  FRANCE, 

Institut  National  de  la  Recherche  Agronomique, 
Montfavet  (France).  Station  of  Bioclimatologie. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08473 


TRANSFORMATION  OF  RAINFALL  ENERGY 
BY  A  TROPICAL  RAIN  FOREST  CANOPY  IN 
RELATION  TO  SOIL  EROSION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08602 


INFLUENCE  OF  DROUGHT  ON  STOMATAL 
CONDUCTANCE  AND  WATER  POTENTIAL 
OF  PEACH  TREES  GROWING  IN  THE  FIELD, 

Centre    National    de    la    Recherche    Scientifique, 
Montpellier  (France).  Centre  d'Etudes  Phytosocio- 
logiques  et  Ecologiques  Louis-Emberger. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08627 


SPECIES  COMPOSITION  OF  PHYTO-  AND 
ZOO-PLANKTON  COMMUNITIES  IN  FERTIL- 
IZED AND  NON-FERTILIZED  PADDY 
FIELDS,  (IN  JAPANESE), 

Shiki  High  School,  Saitama  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08634 


SEASONAL  DIFFERENCES  IN  SPARTINA  RE- 
COVERABLE UNDERGROUND  RESERVES  IN 
THE  GREAT  SIPPEWISSETT  MARSH  IN  MAS- 
SACHUSETTS, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
J.  L.  Gallagher,  and  R.  W.  Howarth. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  25,  No.  3,  p  313-319,  September  1987.  1  fig,  3 
tab,   14  ref.  NOAA  Sea  Grant  NA80-AA00106. 

Descriptors:  *Marshes,  'Salt  marshes,  "Coastal 
marshes,  'Spartina,  'Plant  growth,  Recoverable 
underground  reserves,  Massachusetts,  Delaware, 
Georgia,  Tidal  rivers. 

Recoverable  underground  reserves  were  collected 
from  cores  taken  from  stands  of  three  growth 
forms  of  Spartina  alterniflora  and  one  of  Spartina 
patens  in  a  Massachusetts  salt  marsh.  Collections 
were  timed  to  sample  reserves  before  spring 
growth,  following  the  flush  of  early-season 
growth,  and  following  senescence  in  the  fall.  In  the 
spring,  streamside  Spartina  alterniflora  had  more 
recoverable  underground  reserves  than  did  the 
short  plants  further  back  from  the  streams.  When 
compared  to  reserves  of  Spartina  alterniflora  in 
back  marsh  stands  in  Delaware  and  Georgia,  those 
in  Massachusetts  were  greater.  Reserves  were  very 
low  during  summer,  but  were  restored  by  fall. 
Unlike  Spartina  alterniflora,  Spartina  patens  recov- 
erable underground  reserves  remained  high  during 
the  summer.  (Author's  abstract) 
W88-08722 


EFFECT  OF  MANGANESE-COPPER  INTER- 
ACTIONS ON  GROWTH  OF  A  DIATOM  IN 
WATER  FROM  A  MANGANESE-RICH  BRIT- 
ISH COLUMBIA  FJORD, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08724 


DAILY  STUDY  OF  THE  DIATOM  SPRING 
BLOOM  AT  ROSCOFF  (FRANCE)  IN  1985:  I. 
THE  SPRING  BLOOM  WITHIN  THE  ANNUAL 
CYCLE, 


Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

A.  Sournia,  J.-L.  Birrien,  J.-L.  Dauville,  B.  Klein, 

and  M.  Viollier. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  3,  p  355-367,  September  1987.  8  fig,  2 

tab,  43  ref.  Ifremer  Contract  85-1430507. 

Descriptors:  'Plankton,  'Phytoplankton,  *Eu- 
trophication,  'Chrysophyta,  'Diatoms,  'Tidal  ef- 
fects, 'Nutrients,  'Cycling  nutrients,  'Light  pene- 
tration, 'Opacity,  Particulate  matter,  Data  collec- 
tions, France,  English  Channel,  Physical  proper- 
ties, Dissolved  oxygen,  Sediment  load,  Nitrogen 
compounds,  Phosphorus  compounds,  Chlorophyll, 
Zooplankton,  Biomass,  Benthic  flora,  Algae,  Tem- 
perate zone,  Population  dynamics,  Plant  growth. 

The  repeated  occurrence  of  a  monospecific  bloom 
of  the  plankton  diatom  Rhizosolenia  delicatula  at 
Roscoff  (western  English  Channel)  was  made  the 
subject  of  an  interdisciplinary  research  program. 
Samples  were  taken  at  daily  intervals  from  April  to 
July  and  at  longer  intervals  during  the  remaining 
part  of  1985.  Routine  physical  parameters,  light 
transmission,  nutrients,  dissolved  oxygen,  particle 
load,  particulate  nitrogen  and  phosphorus,  chloro- 
phyll content,  phytoplankton  counting,  and  zoo- 
plankton  biomass  were  measured  as  a  basis  for 
more  specific  studies  (to  follow  as  subsequent 
papers  in  this  series).  The  area  is  characterized  by: 
high  tidal  range,  permanent  mixing  throughout  the 
year,  low  attenuation  coefficients,  moderate  nutri- 
ent supply,  and  the  dominance  of  benthic  algae 
over  phytoplankton.  The  spring  bloom  is  signifi- 
cantly delayed  with  respect  to  the  usual  model  for 
the  temperate  seas.  Tidal  cycles  are  expected  to 
exert  the  main  influence  on  bloom  dynamics  at  the 
time  scale  of  phytoplankton  growth.  (Author's  ab- 
stract) 
W88-08725 


CHANGES  IN  CARBON  AND  HYDROGEN 
STABLE  ISOTOPE  RATIOS  OF  MACROAL- 
GAE  AND  SEAGRASS  DURING  DECOMPOSI- 
TION, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Zool- 
ogy 

For  primary  bibliographic  entry  see  Field  2K. 
W88-08746 


PLANT  POPULATION,  RAINFALL,  AND  SOR- 
GHUM PRODUCTION  IN  BOTSWANA:  I.  RE- 
SULTS OF  EXPERIMENT  STATION  TRIALS, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
For  primary  bibliographic  entry  see  Field  3F. 

W88-08747 


PLANT  POPULATION,  RAINFALL,  AND  SOR- 
GHUM PRODUCTION  IN  BOTSWANA:  II.  DE- 
VELOPMENT OF  FARMER  RECOMMENDA- 
TIONS, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08748 


SUMMER  EVOLUTION  OF  TURBIDITY  IN 
LAKE  NEUCHATEL.  (EVOLUTION  ESTIVALE 
DE  LA  TURBIDITE  DANS  LE  LAC  DE  NEU- 
CHATEL), 

Neuchatel  Univ.  (Switzerland).  Lab.  de  Mineralo- 

gie,  Petrographie  et  Geochimie. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08823 


NUTRIENT  CONTROL  IN  THROUGHFALL 
WATERS  OF  FOREST  ECOSYSTEMS, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

A.  Stachurski. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  1,  p  3-69, 

1987.  30  fig,  16  tab,  93  ref. 

Descriptors:  'Throughfall,  'Rainfall,  'Forests, 
•Ecosystems,  'Plant  growth,  'Absorption,  'Cy- 
cling nutrients,  Heavy  metals,  Ions. 


Multiple  regression  was  used  for  describing  the 
processes  that  determine  nutrient  budgets  in 
throughfall  (N,  Ca,  K,  Na,  Fe,  Mn,  Zn,  Cu).  The 
commonly  occurring  absorption  process  have  been 
found  to  cause  nutrient-impoverishment  of 
throughfall.  On  the  other  hand,  throughfall  waters 
become  enriched  due  to  ion  elimination  by 
plants.connected  with  the  soil  fertility  (Ca,  Mg, 
Mn),  ionic  exchange:  Na,  K,  Zn  with  the  NH4  ion 
in  the  canopy,  and  the  activity  of  phytophages 
which  have  a  particularly  strong  intensifying  influ- 
ence on  the  return  of  the  Na,  K,  Zn  ions  to  the  soil. 
(Author's  abstract) 
W88-08840 


GROWTH  RESPONSES  OF  BIRCH  AND 
SITKA  SPRUCE  EXPOSED  TO  ACIDIFIED 
RAIN, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08893 


SIMULTANEOUS  DETERMINATION  OF 
URONIC  ACIDS  AND  ALDOSES  IN  PLANK- 
TON, PLANT  TISSUES,  AND  SEDIMENT  BY 
CAPILLARY  GAS  CHROMATOGRAPHY  OF 
N-HEXYLALDONAMIDE  AND  ALDITOL  ACE- 
TATES, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  S.  Walters,  and  J.  I.  Hedges. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  10, 
p  988-994,   May    15,    1988.   3   fig,   6  tab,    17   ref. 

Descriptors:  'Chemical  analysis,  'Plankton, 
'Kelps,  'Marine  sediments,  Plant  physiology, 
'Gas  chromatography,  'Sediments,  Uronic  acids, 
Aldoses. 

A  method  for  simultaneous  extraction  and  quantifi- 
cation of  aldoses  and  uronic  acids'  from  natural 
samples  combines  a  new  hydrolysis  technique  em- 
ploying trifluoroacetic  acid  at  135  C  with  a  repro- 
ducible derivatization  producing  N-alkylaldona- 
mide  and  alditol  acetates  that  are  completely  sepa- 
rated by  capillary  gas  chromatography.  Optimal 
hydrolysis  conditions  for  rapid,  maximum  recover- 
ies are  presented.  Quantification  is  based  on  tests  of 
polymer  hydrolysis  and  monomer  derivatization 
recovery  efficiencies.  The  method  was  applied  to 
plankton,  kelp  and  reducing  coastal  marine  sedi- 
ments. The  results  indicate  that  kelp  is  as  much  as 
40%  (by  weight)  mannuronic  acid  and  that  the 
sediments  contain  amounts  of  galacturonic  and  glu- 
curonic acids  comparable  to  those  of  the  neutral 
sugars.  (Brock-PTT) 
W88-08898 


2J.  Erosion  and  Sedimentation 


FEASIBILITY  OF  USING  SEQUENTIAL  EX- 
TRACTION TECHNIQUES  FOR  ARSENIC 
AND  SELENIUM  IN  SOILS  AI^JD  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07994 


SLUSHFLOWS  IN  A  SUBARCTIC  ENVIRON- 
MENT, KILPISJARVI,  FINNISH  LAPLAND, 

Southampton  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2C. 

W88-08027 


SEDIMENT  NUTRIENT  FLUXES  IN  A  TIDAL 
FRESHWATER  EMBAYMENT, 

Waterways   Experiment   Station,   Vicksburg,   MS. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08030 


VARIABILITY  OF  SOIL  WATER  PROPERTIES 
AND  CROP  YIELD  IN  A  SLOPED  WATER- 
SHED, 

Agricultural     Research     Service,     Durant,     OK. 

Water  Quality  and  Watershed  Research  Lab. 

For   primary   bibliographic   entry   see   Field    2G. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


W88-08034 


SEDIMENT  AND  WATER  YIELDS  FROM 
MANAGED  FORESTS  ON  FLAT  COASTAL 
PLAIN  SITES, 

Arkansas   Univ.   at    Monticello.    Dept.    of  Forest 

Resources. 

R.  S.  Beasley,  and  A.  B.  Granillo. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   361-366,   April    1988.    1    fig,   4   tab,    18   ref. 

Descriptors:  'Forest  management,  *Coastal  plains, 
•Sediment  yield,  'Sediments,  'Water  yield,  Arkan- 
sas, Watersheds,  Hydrology,  Forests,  Forest  wa- 
tersheds, Clear-cutting. 

Sediment  losses  and  water  yields  were  measured 
for  five  years  on  nine  forested  watersheds  in  the 
Gulf  Coastal  Plain  of  Arkansas.  After  one  year  of 
pretreatment  measurements,  three  watersheds  were 
clearcut  and  mechanically  site  prepared,  three 
were  selectively  harvested,  and  three  control  wa- 
tersheds were  left  undisturbed.  Sediment  losses  and 
water  yields  were  similar  for  the  selectively  har- 
vested and  control  watersheds  during  all  four  post- 
treatment  years.  However,  clearcutting  with  me- 
chanical site  preparation  significantly  increased 
sediment  losses  and  water  yields  above  levels 
measured  on  other  watersheds.  Increased  sediment 
losses  persisted  for  two  years,  while  water  yields 
increased  for  one  year.  Although  sediment  losses 
from  clearcutting  were  greater  than  for  other  treat- 
ments, actual  losses  averaged  only  264  kg/ha  and 
63  kg/ha  for  the  first  and  second  post-treatment 
years,  respectively.  The  relatively  low  sediment 
losses  are  attributed  to  the  flat  terrain  and  the 
relatively  low  flow  discharge  rates  that  typify 
these  sites.  (Author's  abstract) 
W88-08043 


MODEL  PREDICTIONS  OF  WATERSHED 
EROSION  COMPONENTS, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics Section. 

D.  M.  Hetrick,  and  C.  C.  Travis. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,  p  413-419,  April  1988.  6  tab,  23  ref.  EPA  Inter- 
agency  agreement    No.    DW    89931378-01-0   and 
DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Soil  erosion,  'Erosion,  'Surface 
runoff,  'Watersheds,  SESOIL/EROS,  Sediment 
yield,  Model  studies,  Mathematical  studies,  Predic- 
tion, Runoff,  Rainfall-runoff  relationships,  Storms. 

Model  predictions  for  surface  runoff  and  sediment 
yield  from  the  coupled  SESOIL/EROS  soil  com- 
partment model  are  compared  with  empirical 
measurements  from  three  watersheds.  The  model  is 
summarized  and  descriptions  are  given  for  the  two 
cornfield  watersheds  and  one  grassland  watershed 
used  in  the  analysis.  Overall,SESOIL/EROS 
model  predictions  on  an  annual  basis  are  in  fair  to 
good  agreement  with  observed  data  from  the  three 
watersheds.  For  long-term  analyses,  the  erosion 
component  of  the  model  is  adequate  for  screening- 
level  applications  where  order-of-magnitude  differ- 
ences between  predictions  and  observations  are 
accepted.  However,  short-term  predictions  were 
shown  to  be  quite  different  than  observations,  es- 
pecially in  months  where  most  of  the  surface 
runoff  came  from  one  of  several  storms.  It  is  clear 
that  SESOIL/EROS  would  perform  better  if 
actual  data  for  each  storm  were  input  to  the  EROS 
component.  Also,  the  sensitivity  of  the  parameter 
MTR,  the  mean  time  of  each  rainfall  event  for 
each  month,  is  apparent  in  this  analysis.  Where 
possible,  MTR  should  be  optimized  for  this  model 
so  that  the  predictions  of  surface  runoff  would 
compare  well  with  measurements.  (Alexander- 
PTT) 
W88-08049 


SIZE    DISTRIBUTION    OF    ERODED    SEDI- 
MENT FROM  TWO  TILLAGE  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
M   M.  Deizman,  S.  Mostaghimi,  V.  O.  Shanholtz, 
and  J.  K   Mitchell. 
American     Society     of     Agricultural     Engineers 


TAAEAJ.  Vol.  30,  No.  6,  p  1642-1647,  November- 
December  1987.  2  fig,  6  tab,  23  ref. 

Descriptors:  'Soil  erosion,  'Cultivation,  'Particle 
size,  'Rainfall,  'Runoff,  'Erosion,  'Sediments, 
'Tillage  effects,  'Simulated  rainfall,  Rainfall  simu- 
lators, Mathematical  studies,  Soil  compaction,  Pre- 
diction, Equations. 

A  rainfall  simulator  was  used  to  study  the  effect  of 
tillage  on  the  physical  characteristics  of  sediment 
from  cropland.  Rainfall  was  applied  to  12  experi- 
mental field  plots,  each  0.01  ha  in  size.  The  plots 
were  divided  into  conventional  and  no-tillage  sys- 
tems. Runoff  samples  were  collected  from  the  base 
of  each  plot  and  analyzed  for  sediment  concentra- 
tion and  aggregate  and  primary  particle  size  distri- 
butions. Sediment  aggregates  were  finer  than  the 
aggregates  found  in  the  matrix  soil  and  were  en- 
riched with  primary  clay  particles.  The  aggregates 
size  of  the  eroded  material  increased  as  rainfall 
continued.  No-till  was  found  to  be  effective  in 
reducing  runoff  and  sediment  losses.  Sediment  ag- 
gregates from  no-till  plots  were  coarser  than  those 
from  conventional  tillage  plots.  The  sediment  from 
no-till  plots  contained  higher  percentages  of 
gravel,  sand,  and  clay  primary  particles.  Empirical 
equations  are  presented  for  use  in  predicting  the 
size  distribution  of  eroded  material  from  a  silt  loam 
soil.  (Author's  abstract) 
W88-08054 


VERIFICATION  OF  A  MODEL  PREDICTING 
SEDIMENT  LEVEL  IN  SUBSURFACE  DRAINS, 

Laval  Univ.,  Quebec.  Dept.  of  Soil  Science. 
J.  Gallichand,  and  R.  Lagace. 

American  Society  of  Agricultural  Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1648-1652,  November- 
December  1987.  6  fig,  3  tab,  6  ref. 

Descriptors:  'Sediments,  'Subsurface  drains, 
'Model  studies,  'Prediction,  Soil  mechanics, 
Mathematical  studies,  Equations,  Soil  types,  Parti- 
cle size,  Permeameters,  Sands. 

An  arctangent  sigmoid  model  to  predict  sediment 
level  in  perforated  subsurface  drains  is  compared 
to  results  from  five  different  sets  of  data  found  in 
the  literature.  The  experiments  reported  in  the 
literature  ranged  from  the  study  of  bridging  with 
dry  sand  to  a  field  investigation  using  corrugated 
plastic  drains.  Most  of  the  data  analyzed  with  the 
arctangent  sigmoid  model  yielded  a  coefficient  of 
determination  greater  than  0.90  when  each  soil  was 
considered  individually.  For  experiments  with  dry 
sands  in  a  permeameter,  the  grouping  of  the  sedi- 
ment level  from  different  soils  was  made  possible 
by  the  use  of  the  D60  (sieve  size)  only.  For  sands 
in  a  permeameter  with  downward  flow,  the  use  of 
both  the  particle  size  and  the  coefficient  of  uni- 
formity (CU)  was  necessary  in  order  to  obtain 
results  with  a  high  correlation.  For  a  field  experi- 
ment, an  R  squared  of  0.844  was  reached  using  the 
particle  size  and  CU.  (Author's  abstract) 
W88-08055 


SPATIAL  TRENDS  AND  VARIABILITY  OF 
SOIL  PROPERTIES  AND  CROP  YIELD  IN  A 
SMALL  WATERSHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
R.  D.  Williams,  L.  R.  Ahuja,  J.  W.  Naney,  J.  D. 
Ross,  and  B.  B.  Barnes. 

American  Society  of  Agricultural  Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1653-1660,  November- 
December  1987.  8  fig,  4  tab,  25  ref. 

Descriptors:  'Soil  erosion,  'Erosion,  'Sediments, 
'Soil  properties,  'Crop  yield,  'Model  studies, 
'Spatial  distribution,  Least  squares  method,  Vario- 
grams,  Variation  coefficient,  Soil  water,  Mathe- 
matical studies,  Sorghum. 

The  long  term  effects  of  sediment  redistribution 
due  to  the  erosion-deposition  process  on  soil  prop- 
erties and  crop  yield  in  a  small  watershed  were 
evaluated  by  an  analysis  of  two-dimensional  spatial 
trends,  correlation  structure  of  variability,  and  the 
interrelationship  of  selected  topsoil  properties  and 
grain  sorghum  dry  weight.  Measurements  were 
made   in   a    10  m,   two  dimensional   grid   of   108 


points,  which  were  supplemented  by  measurements 
of  both  top-  and  sub-soil  properties  from  a  21  point 
line  transect  down  the  center  of  the  watershed. 
Crop  dry  weight,  soil  bulk  density,  and  soil  water 
storage  were  measured  for  two  growing  seasons. 
Among  the  soil  properties  measured  on  the  grid, 
sand  content  had  the  highest  coefficient  of  varia- 
tion, followed  by  clay  content  and  soil  water  stor- 
age. The  coefficient  of  variation  of  grain  sorghum 
dry  weight  was  greater  than  those  of  the  soil 
properties.  There  were  significant  two-dimension- 
al, curvilinear  trends  for  all  properties,  which  were 
represented  by  least-square  parabolic  surfaces.  Al- 
though silt  and  clay  contents  increased,  sand  con- 
tent decreased  downslope.  Grain  sorghum  dry 
weight  in  both  years  increased  downslope,  and  was 
higher  on  both  sides  than  in  the  middle  of  the  field. 
All  variograms  had  a  large  nugget  effect.  The 
variograms  for  texture  components  showed  a  weak 
correlation  structure,  with  a  range  between  30  m 
and  40  m.  In  both  years,  the  semivariograms  for 
soil  bulk  density  and  water  storage  did  not  clearly 
indicate  a  spatial  structure.  Texture  and  available 
water  in  the  top-  and  sub-soil  explained  a  large 
percentage  of  the  trend  (increase)  and  variation  of 
grain  sorghum  dry  weight  downslope.  In  all  cases, 
the  dry  weight  was  correlated  positively  with  silt 
content  and  negatively  with  sand  content.  The 
topsoil  properties  were  relatively  more  important 
for  yield  under  suboptimal  growing  conditions, 
while  the  subsoil  was  a  limiting  factor  for  yield 
under  normal  conditions.  (Author's  abstract) 
W88-08056 


SIMULATING  SUBSURFACE  DRAINAGE  IN 
THE  LOWER  MISSISSIPPI  VALLEY  WITH 
DRAINMOD, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-08059 


PREDICTING  INFILTRATION  PARAMETERS 
FOR  A  ROAD  SEDIMENT  MODEL, 

Agricultural  Research  Service,  Pullman,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08062 


PARTITIONING  OF  HEAVY  METALS  INTO 
SELECTIVE  CHEMICAL  FRACTIONS  IN 
SEDIMENTS  FROM  RIVERS  IN  NORTHERN 
GREECE, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08073 


SUBMERGED  AQUATIC  MACROPHYTE  BIO- 
MASS  IN  RELATION  TO  SEDIMENT  CHAR- 
ACTERISTICS IN  TEN  TEMPERATE  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08076 


ZOOPLANKTON  FEEDING  RATES  IN  RELA- 
TION TO  SUSPENDED  SEDIMENT  CONTENT: 
POTENTIAL  INFLUENCES  ON  COMMUNITY 
STRUCTURE  IN  A  TURBID  RESERVOIR, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-O8077 


LAKE  SEDIMENT  MICROLAMINAE  AND 
ANNUAL  MORTALITIES  OF  PHOTOSYN- 
THETIC  BACTERIA  IN  AN  OLIGOMICTIC 
LAKE, 

Brock   Univ.,   St.   Catharines  (Ontario).   Dept.  of 

Biological  Sciences. 

M.  Dickman. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 

151-164,  August  1987.  6  fig,  2  tab,  36  ref,  append. 

Descriptors:  'Lake  sediments,  'Sedimentation, 
'Microlamina  formation,  'Oligomictic  lakes,  *Pho- 
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tosynthetic  bacteria.  Sediments,  Zaca  Lake,  Cali- 
fornia, Cores.  Stratigraphy,  Bacteria,  Chemocline. 
Sulfur  bacteria.  Anaerobic  bacteria. 

A  novel  mechanism  of  microlamina  formation  in 
oligomictic  lakes  is  proposed.  During  spring  and 
summer  in  Zaca  Lake,  an  oligomictic  lake  in  Santa 
Barbara,  California,  a  light-colored  microlamina 
was  formed.  During  winter,  a  mass  mortality  of 
sulfur-rich  phototrophic  bacteria  occurred  follow- 
ing the  ventilation  of  the  chemocline  or  the  over- 
turn of  the  lake.  When  this  occurs,  oxygen  is 
introduced  into  the  chemocline  killing  most  of  the 
anaerobic  bacteria.  When  these  sulfur-laden  bacte- 
ria die  and  settle  to  the  bottom  of  the  lake,  they 
form  a  black  microlamina  which  is  rich  in  ferrous 
monosulfides.  The  varved  stratigraphy  of  the  Zaca 
Lake  sediment  core  presented  an  opportunity  to 
correlate  stratigraphic  events  in  the  lake's  varved 
sediments  with  events  reported  for  its  catchment 
over  the  last  200  years.  Colonization  by  Europeans 
dates  back  to  the  1760s,  making  this  one  of  the 
best-documented  histories  for  a  small  lake  in  North 
America.  A  number  of  events  were  correlated  with 
stratigraphic  information  from  the  lake's  varved 
cores.  Eutrophic  diatom  indicator  species  disap- 
pear downcore,  where  they  are  replaced  by  meso- 
and  oligotrophic  indicators.  In  addition,  pollen 
from  exotic  trees  planted  in  the  lake's  catchment 
appears  as  specific  core  depths  associated  with 
their  pollen  production  stage.  (Author's  abstract) 
W88-08101 


LATE  HOLOCENE  FLOODING  IN  THE  ECUA- 
DORIAN RAIN  FOREST, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-08107 


SPATIAL  DISTRIBUTION  OF  TRICHOPTERA 
LARVAE  IN  THE  SEDIMENTS  OF  AN  AUS- 
TRIAN MOUNTAIN  BROOK, 

Vienna  Univ.  (Austria).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08109 


SPATIAL  DISTRIBUTION  OF  DENITRIFYING 
ACTIVITY  IN  A  STREAM  DRAINING  AN  AG- 
RICULTURAL CATCHMENT, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08112 


HYDRAULIC  AND  SOIL  MECHANICAL  AS- 
PECTS OF  RILL  GENERATION  ON  AGRICUL- 
TURAL SOILS, 

Katholieke   Univ.    Leuven   (Belgium).   Lab.   voor 

Experimentele  Geomorfologie. 

G.  Rauws,  and  G.  Govers. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  1,  p 

111-124,  March  1988. 

Descriptors:  'Overland  flow,  *Rills,  *Rill  erosion, 
•Agricultural  runoff,  *Soil  erosion,  *Soil  mechan- 
ics, *Soil  dynamics,  'Hydraulic  properties,  Rain- 
fall, Rainfall  impact,  Sediment  erosion,  Soil  types. 
Cohesive  soils. 

An  attempt  is  made,  using  literature  data,  to  clarify 
the  relationship  between  the  detachment  capacity 
of  overland  flow  and  its  hydraulic  characteristics. 
Attention  is  paid  to  the  influence  of  sediment  prop- 
erties and  rainfall.  Using  these  relationships  and  the 
concept  of  effective  shear  velocity,  it  was  possible 
to  establish  a  relationship  for  rill  prediction  which 
covers  a  variety  of  soils  and  a  wide  range  of  field 
conditions.  Raindrop  impacts  do  not  seem  to  have 
an  important  influence  on  rill  generation  on  cohe- 
sive materials.  (Author's  abstract) 
W88-08135 


COASTAL  WATER  QUALITY  AND  ITS 
EFFECT  ON  BEACH  EROSION:  A  CASE 
STUDY, 

Howard  Univ.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08141 


DISTRIBUTION  OF  ORGANIC  MICROPOL- 
LUTANTS  IN  DIFFERENT  SIZE  FRACTIONS 
OF  SEDIMENT  AND  SUSPENDED  SOLID 
PARTICLES  OF  THE  RIVER  ROTMAIN, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08166 


FLUIDIZATION  OF  MUD  IN  ESTUARIES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 

E.  Wolanski,  J.  Chappell,  P.  Ridd,  and  R. 

Vertessy. 

Journal  of  Geophysical  Research  JGRCEY,  Vol. 

93,  No.  C3,  p  2351-2361,  March  15,  1988.  14  fig,  37 

ref. 

Descriptors:  'Estuaries,  'Sedimentation,  'Mud, 
'Tidal  estuaries,  'Suspended  sediments.  Mud- 
water  interfaces,  Suspended  sediment  concentra- 
tions, Australia,  South  Alligator  River,  Tidal  cur- 
rents, Water  currents,  Richardson  number. 

The  South  Alligator  River,  located  in  the  North- 
ern Territory  of  Australia,  is  a  macrotidal  estuary 
with  suspended  sediment  concentration  values 
reaching  10  grams  per  liter.  In  the  dry  season  of 
September  1986,  the  estuary  was  well  mixed  in 
temperature  and  salinity.  While  the  vertical  gradi- 
ents in  suspended  sediment  concentration  were 
small  at  flood  tides,  for  most  of  the  ebb  tide 
duration  a  lutocline  separated  a  clear  upper  level 
from  an  extremely  turbid  bottom  layer.  The  tidal 
evolution  of  the  suspended  sediment  concentration 
is  consistent  with  that  computed  by  a  numerical 
model  based  on  the  equation  of  conservation  of 
mass  suspended  sediment.  In  this  model,  sediment 
is  entrained  from  the  bottom  and  mixed  vertically 
upward  by  eddy  diffusion.  But,  through  a  Richard- 
son number  dependence,  sediment-induced  buoy- 
ancy effects  inhibit  vertical  mixing.  The  final  depth 
of  the  turbid  layer  can  be  readily  estimated  analyti- 
cally as  a  result  of  a  balance  between  the  rate  of 
kinetic  energy  input  and  the  buoyancy  flux  deter- 
mined by  the  particle  fall  velocity.  The  presence  of 
a  lutocline  helps  form  mud  banks  on  the  inner  side 
of  a  meander.  (Author's  abstract) 
W88-08243 


TEMPORAL,  SPATIAL  AND  SIZE  VARIATION 
IN  THE  SEDIMENT  TRANSPORT  IN  THE 
KRISHNA  RIVER  BASIN,  INDIA, 

Jawaharlal     Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

R.  Ramesh,  and  V.  Subramanian. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

p   53-65,   March    15    1988.    9   fig,    1    tab,    18   ref. 

Descriptors:  'Sediment  transport,  'Erosion,  'Dam 
effects,  Wind,  Monsoons,  Distribution,  Krishna 
River,  Bay  of  Bengal,  India,  Rivers. 

The  total  sediment  transport  of  the  Krishna  River 
to  the  Bay  of  Bengal  is  estimated  to  be  411,000 
tons/yr.  The  sediment  load  decreases  sharply  from 
6,772,000  tons/yr  from  the  upstream  region  (Mor- 
vakonda)  to  411,000  tons/yr  at  the  river  mouth 
(Vijayawada).  The  depletion  of  sediment  supply  in 
the  river  mouth  and  lack  of  uniformity  in  sediment 
transport  within  the  basin  is  mainly  due  to  several 
human  activities  such  as  dams,  cropping,  etc.  This 
has  been  substantiated  by  the  temporal  and  spatial 
variation  of  the  suspended  sediments  based  on 
fourteen  years  data  (1971-84).  One  of  the  tributar- 
ies of  the  Krishna,  the  Bhima  River,  is  the  main 
sediment  contributor  to  the  Krishna  with  an  aver- 
age annual  sediment  transport  of  2,591,000  tons 
and  sediment  concentration  of  2070  mg/1.  The  bulk 
of  sediment  transport  (>95%)  takes  place  in  the 
monsoon  period.  Erosion  rate  shows  no  systematic 
relationship  either  spatially  or  temporarily.  The 
total  sediment  erosion  of  the  Krishna  is  estimated 
to  be  16  tons/km/yr.  Rates  of  erosion  calculated 
for  various  subbasins  indicate  that  smaller  basins 
erode  more  rapidly  than  larger  basins.  The  particle 
size  distribution  of  the  suspended  sediments  were 
correlated  with  the  mean  monthly  sediment  trans- 
portation to  evaluate  the  downstream  and  temporal 
variation  of  grain  size  with  sediment  transport.  At 
the  river  mouth,  enormous  amounts  of  fine  parti- 
cles (1-10  micrometers)  add  to  the  monthly  sedi- 
ment load  of  the  river.  (Author's  abstract) 


W88-08327 


MECHANICS  OF  INCOMPRESSIBLE  MULTI- 
PHASE SUSPENSIONS, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Mechani- 
cal and  Industrial  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-08338 


SOIL  EROSION  AND  WATER  TREATMENT 
COSTS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Economics  and  Rural  Sociology. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08381 


INTENSIVE  CROPPING  SEQUENCES  TO  SUS- 
TAIN CONSERVATION  TILLAGE  FOR  ERO- 
SION CONTROL, 

Agricultural  Research  Service,  Watkinsville,  GA. 
G.  W.  Langdale,  and  R.  L.  Wilson. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.   42,    No.    5,    p   352-355,    September-October 
1987.  5  tab,  30  ref. 

Descriptors:  'Erosion  control,  'Soil  erosion,  'Soil 
conservation,  'Agriculture,  'Crop  production, 
Tillage,  Crop  rotation.  Watersheds,  Soybeans,  Sor- 
ghum. Wheat. 

High-frequency  cropping  and  tillage  systems  were 
studied  on  both  watersheds  and  randomized  plots 
to  find  alternative  ways  of  enhancing  long-term 
conservation  management.  Ten  soybean  and  grain 
sorghum  cropping  sequences  following  wheat  har- 
vest were  used  with  each  of  two  conservation 
tillages,  coulter  in-row  chisel  (MT)  and  coulter 
(NT),  and  one  conventional  tillage  (CT).  All  of 
these  double-crop  tillage  systems  produced  up  to 
12.5  Mg/ha  of  crop  residue,  provided  annual  aver- 
age C  x  P  factors  were  <  or  =  0.05,  and  eliminat- 
ed any  soil  erosion  hazard.  Grain  sorghum  re- 
sponded significantly  to  MT  tillage,  yielding  an 
average  of  0.31  and  0.50  Mg/ha  more  grain  than 
the  average  for  the  CT  (4.58  Mg/ha)  and  NT  (4.39 
Mg/ha)  treatments,  respectively.  Soybeans  re- 
sponded significantly  to  more  frequent  rotations 
(1:1  and  2:1)  with  grain  sorghum,  yielding  up  to 
0.28  Mg/ha  more  than  crops  produced  by  continu- 
ous cropping  (2.04  Mg/ha).  Wheat  yields  follow- 
ing grain  sorghum  were  significantly  lower  at 
times  than  those  following  soybeans,  averaging 
3.54  and  3.68  Mg/ha,  respectively.  Inte  isive  crop 
rotations  appear  essential  to  sustain  long-term  con- 
servation tillage  systems  that  control  soil  erosion  in 
the  Southern  Piedmont.  (Author's  abstract) 
W88-08382 


EROSION     AND     SEDIMENT     POLLUTION 
CONTROL, 

R.  P.  Beasley,  J  M.  Gregory,  and  T.  R.  McCarty. 
Second    edition.     Iowa    State    University    Press, 
Ames.  1984.  354  p. 


Descriptors:  'Erosion,  'Sedimentation,  'Water 
quality  control,  Runoff,  Tillage,  Forecasting,  Flow 
patterns.  Economic  asDects.  Aericulture. 


Descriptors: 

quality  control,  Kunott,  Ullage,  roreca; 

patterns,  Economic  aspects,  Agriculture 

In  this  second  edition  revisions  have  been  made  to 
keep  up  with  technologies  such  as  improvements  in 
weed  and  insect  control  with  chemicals,  which 
allows  for  less  tillage;  better  machines  for  tilling 
and  planting  crops  in  residue;  and  development  of 
small  computers  and  calculators  to  evaluate  equa- 
tions for  decision  making.  While  computer  pro- 
grams are  not  included,  equations  for  tables  and 
figures  are  provided  where  possible  to  facilitate 
calculations.  Chapter  2  includes  a  section  on  pollu- 
tion from  agricultural  chemicals.  Chapter  4  in- 
cludes new  procedures  for  predicting  the  effects  of 
tillage  and  cover  on  water  erosion.  Chapter  5 
discusses  runoff  prediction  with  the  rational 
method  as  well  as  the  Beasley  method  for  predic- 
tions outside  the  United  States.  Chapter  6  contains 
a  procedure  for  exact  solutions  for  trapezoidal 
waterways  and  an  update  on  underground  outlet 
design.  Finally,  Chapter  7  presents  material  on  the 
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economics   of  alternative   systems   as   well    as   a 
simple  detailed  example.  (Lantz-PTT) 
W88-08505 


THREE  SIMPLE  MODELS  OF  WAVE  SEDI- 
MENT TRANSPORT, 

New  York  State  Div.  of  Criminal  Justice  Services, 

Albany. 

P.  Nielsen. 

Coastal  Engineering  COENDE,  Vol.  12,  No.  1.  p 

43-62,  March  1988.  7  fig,  23  ref,  1  append. 

Descriptors:  'Waves,  'Sediment  transport,  'Model 
studies,  Sea  level,  Water  level,  Shoreline  develop- 
ment, Sediment. 

The  process  of  sediment  transport  by  nonbreaking 
waves  over  horizontal,  rippled  beds  is  presented  by 
three  different  models  which  are  evaluated 
through  comparison  with  wave  flume  data.  The 
conclusion  from  this  testing  is  'the  simpler  the 
better'.  It  is  shown  that  the  process  in  question  can 
in  fact  be  modelled  adequately  without  quantita- 
tive consideration  of  the  suspended  sediment  distri- 
bution. Only  a  reference  average  concentration  at 
the  bed  is  needed.  On  the  other  hand,  classical 
diffusion  models  severely  underpredict  the  trans- 
port of  coarse  sand  in  suspension  because  the  proc- 
ess is  much  more  organized  than  diffusion.  The 
possibility  of  adapting  the  models  to  conditions 
involving  sheet  flow  and/or  breaking  waves  is 
discussed.  (Author's  abstract) 
W88-08547 


GLOBAL  TRENDS  IN  THE  NATURE  OF  OR- 
GANIC MATTER   IN   RIVER   SUSPENSIONS, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-08559 


SEDIMENT,  EROSION  AND  WATER  INTAKE 
IN  FURROWS, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

M.  J.  Brown,  W.  D.  Kemper,  T.  J.  Trout,  and  A. 

S.  Humpherys. 

Irrigation  Science  IRSCD2,  Vol.  9,  No.  1,  p  45-55, 

1988.  8  fig,  7  ref. 

Descriptors:  'Furrow  irrigation,  'Erosion,  'Irriga- 
tion water,  'Irrigation  effects,  'Irrigation  engineer- 
ing, Agriculture,  Flow  rates,  Irrigation,  Sediments. 

Observations  and  studies  were  conducted  on  the 
origin  and  destination  of  sediment  in  irrigation 
water,  and  the  effects  of  sediment  adsorbed  on  the 
wetted  perimeter  of  furrows  on  water  intake  and 
erosion.  Fine  sediment  adsorbed  on  the  perimeter 
reduced  intake  increased  soil  water  tension  which 
was  the  primary  mechanism  holding  the  sediment 
on  the  perimeter.  This  self  enhancing  effect  causes 
this  thin  seal  to  decrease  erosion  and  intake  rates. 
In  contrast,  removal  of  a  few  square  centimeters  of 
this  seal  by  chance  events  after  water  velocities 
and  shear  forces  have  increased  often  causes  re- 
duced tensions,  exfoliation  of  the  surface  seal  and 
erosion  pits  which  develop  into  head  cuts.  (Au- 
thor's abstract) 
W88-08592 


TRANSFORMATION  OF  RAINFALL  ENERGY 
BY  A  TROPICAL  RAIN  FOREST  CANOPY  IN 
RELATION  TO  SOIL  EROSION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
J.  Brandt. 

Journal  of  Biogeography  JBIODN,  Vol.  15,  No.  1, 
p  41-48,  January  1988.  2  fig,  2  tab,  32  ref.  NERC 
Grant  No.  GT4/82/AAPS/59. 

Descriptors:  'Canopy,  'Throughfall,  'Rainfall  in- 
tensity, 'Rain  forests,  'Soil  erosion,  'Energy  trans- 
formation. 'Tropical  regions,  Erosion,  Splash, 
Rainfall.  Storms,  Energy,  Kinetics,  Rain  gages, 
Trees. 

The  extent  to  which  a  tree  canopy  changes  the 
kinetic  energy  of  rain  falling  through  it  and  there- 
by changes  the  potential  for  the  initiation  of  soil 


erosion  by  splash  below  the  canopy  is  examined. 
The  kinetic  energy  of  rain  or  throughfall  depends 
on  the  depth  of  water,  drop-size  distribution  and 
the  canopy  height.  Comparisons  have  been  made 
for  individual  storms  in  tropical  rain  forest  be- 
tween rain  falling  in  an  open  space,  rain  falling 
through  a  single-layered  high  canopy  and  a  multi- 
layered  low  canopy.  At  frequent  intervals  through 
each  storm,  measurements  were  made  of  the  drop- 
size  distribution  using  the  paper  staining  technique. 
Depth  was  measured  at  in  all  three  sites  by  rain 
gauges  and  a  grid  of  splash  cups  surrounded  by  a 
uniform  area  of  sand  measured  the  splash.  The 
depth  of  water  reaching  the  ground  as  throughfall 
was  71%  of  rainfall  under  the  single  canopy,  but 
28%  under  the  multiple  canopy.  For  storms  equal 
to  or  greater  than  2.83  mm  the  single  canopy 
increased  the  total  kinetic  energy  of  the  storm  up 
to  1.84  times  that  of  the  rainfall.  The  energy 
change  by  the  multiple  canopy  varied  between 
0.03  and  0.66  times  that  of  the  rainfall.  The  cano- 
pies changed  the  kinetic  energy/mm/sq  m  of  the 
rainfall  by  altering  both  the  drop-size  distribution 
and  velocity,  from  18.19  J/mm/sq  m  for  rainfall  to 
31.83  J/mm/sq  m  and  22.09  J/mm/sq  m  under  the 
single  and  multiple  canopies  respectively.  Under 
the  multiple  canopy  splash  was  reduced  to  a  mini- 
mum of  0.4  times  splash  in  the  open  but  under  the 
single  canopy  it  was  increased  up  to  6.65  times. 
(Author's  abstract) 
W88-08602 


PLANNING  THE  USEFUL  LIFE  OF  A  RESER- 
VOIR, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

For  primary  bibliographic  entry  see  Field  8A. 
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STABLE  WIDTH  AND  DEPTH  OF  STRAIGHT 
GRAVEL  RIVERS  WITH  HETEROGENEOUS 
BED  MATERIALS, 

Saitama  Univ.,  Urawa  (Japan).  Dept.  of  Founda- 
tion Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08664 

DISTRIBUTION  OF  NITROGEN  SPECIES 
AND  ADSORPTION  OF  AMMONIUM  IN 
SEDIMENTS  FROM  THE  TIDAL  POTOMAC 
RIVER  AND  ESTUARY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08709 


that  the  volume  mean  of  the  PSD,  an  aggregation 
index,   may   help   explain   variation   in   the   c   vs. 
concentration  relationship  for  known  slopes  of  the 
PSD.  (Author's  abstract) 
W88-08711 


WETLAND  LOSS  AND  THE  SUBDELTA  LIFE 
CYCLE, 

North   Carolina   Univ.    at    Chapel    Hill.    Inst,    of 

Marine  Sciences. 

J.  T.  Wells,  and  J.  M.  Coleman. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  1,  p  111-125,  July  1987.  9  fig,  1  tab,  22 

ref.   U.S.   Army  Corps  of  Engineers  Waterways 

Experiment  Station  Contract  DACW39-80-C-0082. 

Descriptors:  'Sedimentation,  'Deposition,  'Deltas, 
•Sediment  erosion,  'Wetlands,  'Coastal  marshes, 
'Mississippi  River,  Levees,  Natural  levees,  Chan- 
nels, Sediment  transport,  Bays,  Sediment  dis- 
charge, Continental  shelf,  Maps,  Aerial  photogra- 
phy. 

The  rapid  deterioration  of  marsh  habitat  observed 
during  recent  years  in  the  Mississippi  River  Delta 
is  a  consequence,  at  least  in  part,  of  the  natural  life 
cycle  of  subdeltas.  With  life  spans  typically  less 
than  200  years,  subdeltas,  or  bay-fill  deposits,  are 
scaled-down  versions  of  major  delta  lobes,  yet 
provide,  through  pulses  of  sediment,  nearly  all  the 
subaerial  land  in  an  active  delta.  Using  maps, 
charts,  and  aerial  photographs,  curves  were  con- 
structed for  rates  of  change  in  land  area,  sediment 
volume,  and  linear  progradation  in  the  four  subdel- 
tas that  have  formed  on  the  modern  Mississippi 
River  Delta  since  the  first  accurate  survey  in  1838. 
Results  indicate  that  each  subdelta  (1)  lasted  for 
approximately  115-175  years,  (2)  included  periods 
of  both  growth  and  deterioration,  (3)  was  initiated 
by  a  crevasse  or  break  in  the  natural  levee  system, 
(4)  showed  linear  advancement  and  volumetric 
growth  during  subaerial  deterioration,  and  (5)  dis- 
played a  new  pulse  of  subaerial  growth  during  the 
high-discharge  decade  of  the  1970s.  Contrary  to 
popular  accounts,  demise  of  the  Mississippi  River 
Delta  through  deterioration  of  its  subdeltas  is  not  a 
result  of  the  construction  of  artificial  levees  up- 
stream or  discharge  of  sediment  off  the  continental 
shelf  edge.  Rather,  it  is  attributable  to  a  substantial 
decrease  and  fining  of  sediments  being  transported 
downstream  to  depositional  sites  within  a  delta  that 
has  developed,  through  natural  processes,  a  com- 
plex and  inefficient  channel  network  for  delivering 
these  sediments.  (Author's  abstract) 
W88-08713 


RELATIONSHIP  BETWEEN  LIGHT  ATTENU- 
ATION AND  PARTICLE  CHARACTERISTICS 
IN  A  TURBID  ESTUARY, 

Maine   State   Dept.    of  Marine    Resources,   West 

Boothbay  Harbor. 

D.  E.  Campbell,  and  R.  W.  Spinrad. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  1,  p  53-65,  July  1987.  2  fig,  7  tab,  31 

ref.  NSF  Contract  EXP801 1448. 

Descriptors:  'Sediments,  'Suspended  sediments, 
•Particulate  matter,  'Particle  size,  'Turbidity, 
'Optical  properties,  'Light  penetration,  *Estuaries, 
Chesapeake  Bay,  Seston,  Surface  water,  Opacity, 
Bottom  water,  Regression  analysis. 

In  extremely  turbid  estuarine  waters  (seston  con- 
centration <  250  microns  in  size  was  >  65  mg/1) 
the  beam  attenuation  coefficient,  c,  is  well  correlat- 
ed with  the  smaller  optically-active  mass  or 
volume  concentration  of  seston  <  100  microns  in 
size.  However,  c  is  a  poor  indicator  of  the  total 
seston  <  250  microns  in  size  which  includes  large, 
heavy,  optically  inactive  particles.  Two  distinct 
particle  size  distributions  were  present:  one  of 
mean  slope  -3.08  associated  with  the  surface  or 
river  waters,  and  a  second  of  mean  slope  -2.28 
associated  with  the  bottom  waters.  In  samples  with 
the  same  particle  size  distribution,  PSD,  c  was  an 
approximately  linear  function  of  the  seston  concen- 
tration <  100  microns  in  size.  These  seston  con- 
centrations ranged  from  30  to  74  mg/1.  The  sus- 
pended matter  was  highly  aggregated  (>  70%  of 
the  volume).  Multiple  linear-regression  models  for 
c  in  terms  of  several  particle  parameters  indicated 


FAUNAL  CHARACTERISTICS  AND  SEDI- 
MENT ACCUMULATION  PROCESSES  IN  THE 
JAMES  RIVER  ESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 
For  primary  bibliographic  entry  see  Field  2L. 

W88-08717 


REJUVENATED  MARSH  AND  BAY-BOTTOM 

ACCRETION  ON  THE  RAPIDLY  SUBSIDING 

COASTAL  PLAIN  OF  U.S.  GULF  COAST:  A 

SECOND-ORDER  EFFECT  OF  THE  EMERG 

ING  ATCHAFALAYA  DELTA, 

Louisiana    State    Univ.,    Baton    Rouge.    Lab.    foi 

Weland  Soils  and  Sediments. 

R.  D.  DeLaune,  C.  J.  Smith,  W.  H.  Patrick,  and  H 

H.  Roberts. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3 

Vol.  25,  No.  4,  p  381-389,  October  1987.  4  fig, 

tab,  18  ref. 

Descriptors:  *Sedimentation,  'Bottom  sediments 
'Accretion,  'Deltas,  'Subsidence,  'Coastal  plains 
'Wetlands,  'Coastal  marshes,  'Bays,  Degradation 
Cesium,  Lead,  Radioactive  dating,  Nutrient! 
Aquatic  productivity,  Louisiana,  Atchafalay 
River,  Mississippi  River. 

Sedimentation  processes  in  marshes  and  bays  unde 
the  influence  of  the  emerging  Atchafalaya  delta  ar 
described.  The  Atchafalaya  delta  is  a  major  gee 
logical  event  in  the  Holocene  history  of  the  Missii 
sippi  River  delta  system  because  it  represents  th 
initial  stages  of  a  new  delta  cycle.  The  delta  hs 
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resulted  from  the  capture  of  the  Mississippi  River 
flow  by  the  hydraulically  more  efficient  Atchafa- 
laya  River.  Using  Cs-137  and  Pb-210  dating  tech- 
niques, maximum  sedimentation  of  delta-flanking 
environments  was  found  to  occur  in  the  bay  bot- 
toms and  marshes  closest  to  the  emerging  delta. 
Marshes  directly  under  the  influence  of  the  emerg- 
ing delta  were  accreting  at  rates  as  great  as  1.4  cm/ 
yr  with  appreciable  mineral  sediment  inputs.  In 
addition  to  increasing  shoreline  progradation,  the 
added  sediment  is  providing  nutrients  for  increased 
net  plant  productivity  which  provides  the  organic 
source  needed  for  vertical  marsh  accretion.  Results 
show  that  the  major  area  of  coastal  progradation 
will  be  in  the  immediate  vicinity  of  the  delta  and 
along  down-drift  coasts.  Updrift  marshes  (East 
Terrebonne  marshes)  away  from  the  delta  are  ac- 
creting at  a  slower  rate  with  smaller  mineral  sedi- 
ment input  and  a  larger  percentage  of  organic 
material.  These  marshes  are  likely  to  continue  ex- 
periencing rapid  rates  of  deterioration.  (Author's 
abstract) 
W88-08727 


CHEMISTRY  OF  MODERN  SEDIMENTS  IN  A 
HYPERSALINE  LAGOON,  NORTH  OF 
JEDDAH,  RED  SEA, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-08731 


SUSPENDED  SEDIMENT  FLUCTUATIONS  IN 
THE  TAGUS  ESTUARY  ON  SEMI-DIURNAL 
AND  FORTNIGHTLY  TIME  SCALES, 

Instituto    Nacional    de    Investigacao    des    Pescas, 

Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08732 


MEASUREMENT  OF  VOLATILE  FATTY 
ACIDS  IN  PORE  WATER  FROM  MARINE 
SEDIMENTS  BY  HPLC, 

Scottish  Marine  Biological  Association,  Oban. 
For  primary  bibliographic  entry  see  Field  5A. 
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SEDIMENT  DYNAMICS  AND  DEPOSITION 
IN  A  RETREATING  COASTAL  SALT  MARSH, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  J.  Reed. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  1,  p  67-79,  January  1988.  6  fig,  1  tab, 
31  ref. 

Descriptors:  'Sediments,  *Sedimentation,  'Sedi- 
ment transport,  'Deposition,  'Accretion,  'Ero- 
sion, 'Wetlands,  'Coastal  marshes,  'Salt  marshes, 
Sea  level,  Marsh  plants,  Tides,  Aerial  photogra- 
phy, Flow  velocity,  Suspended  sediments,  Entrap- 
ment, England. 

The  local  rate  of  relative  sea  level  rise  at  Bridge 
Creek  on  the  Dengie  Peninsula  in  southeast  Essex, 
England,  is  approximately  3  mm/year,  but  the  salt 
marsh  vegetation  shows  no  sign  of  stress  due  to 
increased  submergence  indicating  continued  accre- 
tion of  the  marsh  surface.  Evidence  from  aerial 
photography  shows  that  the  marsh  front  has  re- 
treated by  over  40  m  since  1955.  Monitoring  of 
current  velocity  and  suspended  sediment  concen- 
trations over  both  spring  and  neap  tides  shows 
great  variability  in  both  the  magnitude  and  direc- 
tion of  net  flux.  This  is  explained  by  changes  in  the 
velocity  regime  and  the  entrainment  of  sediment 
from  within  the  creek  system  during  certain  tidal 
flow  conditions.  The  accretion  pattern  on  the 
marsh  surface,  measured  over  a  two-year  period, 
indicates  that  sediment  eroded  from  the  marsh 
edge  is  locally  more  important  in  accretion  than 
that  delivered  via  the  creek  system.  The  resuspen- 
sion  of  sediment  from  within  the  creek  system  is  a 
potential  source  of  sediment  for  marsh  accretion 
and  nourishment  which  has  rarely  been  identified 
in  budgetary  studies  of  marsh-sediment  transport. 
The  maintenance  of  coastal  marshes  under  a  rapid- 
ly rising  sea  level  may  require  manipulation  of  the 
natural  processes  of  sediment  transport  and  deposi- 
tion. For  this  to  be  done  effectively,  sediment 
dynamics  within  the  entire  marsh  system  must  be 
considered.  (Shidler-PTT) 
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ACCRETION  RATES  IN  SALT  MARSHES  IN 
THE  EASTERN  SCHELDT,  SOUTH-WEST 
NETHERLANDS, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

O.  Oenema,  and  R.  D.  DeLaune. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  26,  No.  4,  p  379-394,  April  1988.  8  fig,  4  tab, 

41  ref. 

Descriptors:  'Sedimentation,  'Marsh  plants,  'Sedi- 
mentation rates,  'Accretion,  'Wetlands,  'Salt 
marshes,  Sediments,  Cesium,  Carbon,  Organic 
carbon,  Tidal  range,  Water  level  fluctuations, 
Spartina,  Netherlands,  Cores,  Tracers,  Model  stud- 
ies. 

Vertical  accretion  and  sediment  accumulation  rates 
were  determined  from  the  distribution  of  cesium- 
137  in  sediment  cores,  from  historic  documents, 
and  from  artificial  white-colored  tracer  layers  in 
salt  marshes  in  the  Eastern  Scheldt.  Salt  marsh 
accretion  is  related  to  the  steady  rise  of  the  mean 
high  tide  in  the  Eastern  Scheldt  during  the  last  few 
decades.  Mean  accretion  rates  vary  from  0.4-0.9 
cm  per  year  in  the  St.  Annaland  marsh  to  1.0-1.5 
cm/year  in  the  Rattekaai  marsh.  Sediment  accumu- 
lation in  accreting  marshes  exceeds  the  loss  of 
sediment,  by  retreat  of  the  marsh  cliffs,  by  a  factor 
of  10-20.  Short-term  spatial  and  temporal  vari- 
ations in  accretion  rates  are  large.  Spatial  vari- 
ations are  associated  with  levee  and  backmarsh 
sites  and  the  density  of  marsh  vegetation.  Tempo- 
ral variations  are  mainly  related  to  fluctuations  in 
hydrodynamic  conditions.  The  net  vertical  accre- 
tion rate  of  organic  carbon  is  about  0.4  kg  per 
square  m  per  year;  approximately  half  this  rate  is 
associated  with  the  current  deposit,  and  the  other 
half  with  net  additions  from  the  belowground  root 
biomass.  A  simple  model  for  the  root  biomass 
distribution  of  Spartina  anglica  with  depth  and  the 
depth-dependent  fossilization  of  root  biomass  in 
sediments  of  the  Rattekaai  marsh  is  presented, 
which  explains  the  distribution  of  living  and  fossil- 
ized root  biomass  in  the  upper  60  cm  of  these 
sediments  quite  well.  (Shidler-PTT) 
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FOREST  HARVEST  AND  SITE  PREPARATION 
EFFECTS  ON  EROSION  AND  SEDIMENTA- 
TION IN  THE  OUACHITA  MOUNTAINS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry- 
For  primary  bibliographic  entry  see  Field  4C. 

W88-08756 


EFFECT  OF  SILTATION  ON  STREAM  FISH 
COMMUNITIES, 

Missouri  Univ.,  Columbia.  School  of  Forestry. 
H.  E.  Berkman,  and  C.  F.  Rabeni. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
18,  No.  4,  p  285-294,  April  1987.  1  fig,  5  tab,  37  ref. 

Descriptors:  'Sedimentation,  'Stream  biota,  'Fish 
behavior,  'Streams,  'Silting,  'Fish,  'Fish  popula- 
tions, 'Missouri,  'Habitats,  'Populations,  Feeding, 
Reproduction,  Population  dynamics,  Spawning. 

The  effect  of  siltation  on  stream  fish  in  northeast 
Missouri  was  evaluated  using  community  structur- 
al measurements  and  a  functional  approach  that 
emphasized  feeding  and  reproductive  guilds.  As 
the  percentage  of  fine  substrate  increased,  the  dis- 
tinction among  the  riffle,  run,  and  pool  communi- 
ties decreased,  primarily  because  the  number  of 
individuals  of  typical  riffle  species  decreased. 
Within  the  riffle  communities,  the  abundance  of 
fish  of  two  feeding  guilds  -  benthic  insectivores 
and  herbivores  -  was  reduced  as  the  percent  of  fine 
substrate  increased.  The  abundance  of  fish  in  other 
feeding  guilds  was  not  affected.  The  only  repro- 
ductive guild  to  be  similarly  affected  was  the 
simple  and  lithophilous,  whose  members  require  a 
clean  gravel  substrate  for  spawning.  Species  within 
each  guild  affected  by  siltation  had  significantly 
similar  trends  in  abundance.  The  guild  analysis 
indicated  that  species  with  similar  ecological  re- 
quirements had  a  common  response  to  habitat  deg- 
radation by  siltation.  (Author's  abstract) 
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STUDY  OF  THE  OCCURRENCE  AND  DISTRI- 
BUTION OF  BDELLOVIBRIOS  IN  ESTUA- 
RINE SEDIMENT  OVER  AN  ANNUAL  CYCLE, 

Maryland  Univ.,  Baltimore.  Dental  School. 
For  primary  bibliographic  entry  see  Field  2L. 
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SEDIMENTATION  RATES  IN  THE  CENTRAL 
LAKE  CONSTANCE  DETERMINED  WITH 
210PB  AND  137CS, 

Bern  Univ.  (Switzerland).   Radiochemisches  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
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SETTLING     VELOCITY     AND     RESIDENCE 
TIME  OF  PARTICLES  IN  LAKE  CONSTANCE, 

Konstanz   Univ.    (Germany,    F.R.).    Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08829 


PHYSICS  OF  SEDIMENT  TRANSPORT,  RESU- 
SPENSION,  AND  DEPOSITION, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
J.  R.  Bennett. 

Hydrobiologia  HYDRB8,  Vol.  149,  p  5-12,  June 
1987.  10  fig,  10  ref. 

Descriptors:  'Sediment  transport,  'Sedimentation, 
'Lakes,  'Suspension,  'Deposition,  'Lake  sedi- 
ments, 'Limnology,  'Model  studies,  Prediction, 
Great  Lakes,  Sediments,  Physical  properties. 

The  physics  of  sediment  transport,  resuspension 
and  deposition  is  reviewed.  First,  the  general  prob- 
lem is  described  and  then  emphasis  is  given  to 
recent  quantitative  research  in  Lakes  Ontario, 
Michigan  and  Erie.  In  this  discussion,  some  origi- 
nal calculations  are  presented  to  show  that  Ekman 
layer  sediment  transport  is  important  in  determin- 
ing the  deposition  areas  in  deep  lakes.  The  removal 
time  for  sediments  is  the  time  a  given  particle 
spends  in  contact  or  potential  contact  with  either 
water  or  animals.  The  problems  of  estimating  the 
removal  time  and  of  understanding  the  physical 
processes  of  settling,  resuspension,  and  burial 
occur  in  many  physical  systems.  The  time  and 
length  scales  for  harbors,  lakes,  estuaries,  rivers, 
and  oceans  may  differ,  but  the  physical  questions: 
(1)  Do  we  know  the  basic  sediment  mass  balance  - 
the  source  of  sediment  and  the  amounts  of  sus- 
pended, active,  and  buried  sediments;  (2)  Do  we 
know  the  effects  of  currents  on  the  distribution  of 
sediments;  (3)  Do  we  understand  the  system  well 
enough  to  predict  the  behavior  of  a  pollutant;  and 
(4)  Can  we  confidently  apply  the  knowledge  of  the 
system  to  a  similar  system.  (Alexander-PTT) 
W88-08856 


SEDIMENTS  AS  A  SOURCE  FOR  CONTAMI- 
NANTS, 

Institute  for  Soil   Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08857 


CHANGE  IN  THE  QUALITIES  OF  WATER 
AND  BOTTOM  SEDIMENT  WITH  THE  DE- 
VELOPMENT OF  ANOXIC  LAYER  IN  A 
STRATIFIED  LAKE, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08886 


SAMPLING     TECHNIQUES     FOR     GRAVEL 
SIZED  SEDIMENTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08914 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


STUDY  OF  THE  INSTANTANEOUS  EROSION 

OF  CAVITATION,  VERSUS  FLOW ,  PRESSURE 

AND    TEMPERATURE    (ETUDE    DE    L'ERO- 

SION     INSTANTEE     DE     CAVITATION     EN 

FONCTION  DE  DEBIT,  DE  LA  PRESSION  ET 

DE  LA  TEMPERATURE), 

Ecole     Superieure     d'Electricite,     Gif-sur-Yvette 

(France). 

L.  H.  Chincholle. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  1,  p  67-82,  May  1988.  15  fig,  8  ref. 

Descriptors:  'Erosion,  'Cavitation,  'Flow,  'Ero- 
sion rates,  'Water  pressure,  'Water  temperature. 
Hydraulics,  Measuring  instruments.  Instantaneous 
erosive  intensity 

The  use  of  a  new  apparatus  which  measures  the 
instantaneous  erosive  intensity  of  a  flow  gives  the 
erosion  variations  versus  temperature,  flow  and 
cavitation  coefficient  for  a  small  cavitation.  In  each 
case,  there  exists  a  maximum  of  erosion.  Similar 
results  were  obtained  during  trials  on  a  hydraulic 
turbine  (2000  kW).  (Author's  abstract) 
W88-08957 

2K.  Chemical  Processes 


MOVEMENT  OF  AMMONIUM  NITRATE 
INTO  UNSATURATED  SOIL  DURING  UN- 
STEADY ABSORPTION, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07988 


NITROGEN  TRANSPORT  DURING  DRIP  FER- 
TIGATION  WITH  UREA, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07989 


EFFECT  OF  LOW  ELECTROLYTE  CONCEN- 
TRATION ON  HYDRAULIC  CONDUCTIVITY 
OF  SODIUM/CALCIUM-MONTMORILLON- 
ITE-SAND  SYSTEM, 

Agricultural    Research    Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07993 


RELATIONS  AMONG  SULFATE,  ALUMINUM, 
IRON,  DISSOLVED  ORGANIC  CARBON,  AND 
PH  IN  UPLAND  FOREST  SOILS  OF  NORTH- 
WESTERN MASSACHUSETTS, 

Williams  Coll.,  Williamstown,  MA.  Center  for  En- 
vironmental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-07999 


ORGANIC  MATTER  SOLUBILITY  AND  SOIL 
REACTION  IN  AN  AMMONIUM  AND  PHOS- 
PHOROUS APPLICATION  ZONE, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my 

For  primary  bibliographic  entry  see  Field  2G. 
W88-08OO0 


DETERMINATION  OF  INORGANIC  ARSENIC 
(III)  AND  ARSENIC  (III  PLUS  V)  USING 
AUTOMATED  HYDRIDE-GENERATION 

ATOMIC-ABSORPTION  SPECTROMETRY, 

Agricultural  Research  Service,  Riverside,  CA  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08002 


MICROBIAL  FERROUS  IRON  OXIDATION  IN 
ACIDIC  SOLUTION, 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


W88-08009 


AMMONIUM  REGENERATION  AND  BIO- 
MASS  OF  MACROZOOPLANKTON  AND 
CTENOPHORES  IN  GREAT  SOUTH  BAY, 
NEW  YORK, 

Inha  Univ.,  Inchon  (Republic  of  Korea).  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W  8  8-080 17 


RAPID  DETERMINATION  OF  MAGNESIUM 
AND  CALCIUM  HARDNESS  IN  WATER  BY 
ION  CHROMATOGRAPHY, 

Ames  Lab.,  IA. 

D.  L.  Smith,  and  J.  S.  Fritz. 

Analytica  Chimica  Acta  ACACAM,  Vol.  204,  No. 

1/2,  p  87-93,  January  15,  1988.  1  fig,  3  tab,  12  ref. 

U.S.  Dept.  of  Energy  Contract  No.  W-7405-Eng- 

85. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Hardness,  'Magnesium,  'Calcium,  'Chromatog- 
raphy, Spectrophotometry,  Chemical  precipitation, 
Sample  preparation,  Chemical  properties. 

Mg(+  +)  and  Ca(  +  +)  in  hard  water  are  separat- 
ed by  ion  chromatography  and  detected  spectro- 
photometrically  after  a  post-column  reaction  with 
arsenazo-I  at  pH  10.  No  sample  dilution  or  pre- 
treatment  is  needed,  and  the  separation  is  complete 
in  3  min.  Linear  calibration  plots  are  obtained  in 
the  2-400  mg/liter  range.  Many  actual  water  sam- 
ples from  a  variety  of  geographical  locations  were 
analyzed,  and  the  results  were  compared  with 
those  obtained  by  EDTA  titration.  The  advantages 
of  the  chromatographic  method  over  titration  are 
as  follows:  both  Mg  and  Ca  hardness,  not  just  the 
total,  are  given;  no  dilution  or  sample  preparation 
are  necessary;  and  metal  ions  normally  found  in 
water  do  not  interfere.  (Cassar-PTT) 
W88-08021 


PHYSICOCHEMICAL  LIMNOLOGY  OF  MER- 
OMICTIC  SALINE  LAKE  SOPHIA,  CANADIAN 
ARCTIC  ARCHIPELAGO, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08026 


INTERACTIONS  BETWEEN  POLYCYCLIC  AR- 
OMATIC HYDROCARBONS  AND  NATURAL 
AQUATIC  HUMIC  SUBSTANCES,  CONTACT 
TIME  RELATIONSHIP, 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08072 


IMPORTANCE  OF  HYDROGEN  IONS  AND 
ALUMINUM  IN  REGULATING  THE  STRUC- 
TURE AND  FUNCTION  OF  STREAM  ECOSYS- 
TEMS: AN  EXPERIMENTAL  TEST, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08093 


SPATIAL  DISTRIBUTION  OF  DENITRIFYING 
ACTIVITY  IN  A  STREAM  DRAINING  AN  AG- 
RICULTURAL CATCHMENT, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08112 


MACRO-FLORAL  ASSEMBLAGES  IN 

UPLAND  WELSH  STREAMS  IN  RELATION 
TO  ACIDITY,  AND  THEIR  IMPORTANCE  TO 
INVERTEBRATES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primarv  bibliographic  entry  see  Field  2H. 
W88-08113 


ALUMINUM-FULVIC   ACID   INTERACTIONS: 
MECHANISMS  AND  APPLICATIONS, 


Johns  Hopkins  Univ..  Baltimore,  MD. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08128 


MECHANISMS    OF    COAGULATION    WITH 
ALUMINUM  SALTS, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08129 


INJECTING  AN  OXYGEN  FIX, 

Corps  of  Engineers,  Savannah,  GA.  Savannah  Dis- 
trict. 

For   primary   bibliographic   entry   see   Field    5G. 
W88-08142 


MODELS  FOR  THE  DISSOLUTION  OF  CAR- 
BONATE ROCKS  AND  THE  C13/C12  EVOLU- 
TION OF  CARBONATE  GROUND  WATERS 
(MODELLE  DER  KALK-AUFLOESUNG  UND 
C13/C12-ENTWICKLUNG  VON  KARBONAT- 
GRUNDWAESSERN), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08145 


WATER  TREATMENT  RELATED  CHARAC- 
TERIZATION OF  THE  PHOTOCHEMICAL 
DEGRADATION  PRODUCTS  OF  AQUATIC 
HUMIC  SUBSTANCES  (AUFBEREITUNGSOR- 
IENTIERTE  ASPEKTE  DES  PHOTOCHEMIS- 
CHEN  ABBAUS  AQUATISCHER  HUMIN- 
STOFFE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08152 


INVESTIGATIONS  ON  SPECTRAL  INTERFER- 
ENCES IN  ICP-AES  (UNTERSUCHUNGEN 
UEBER  SPEKTRALE  INTERFERENZEN  IN 
DER  ICP-AES), 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08155 


REPORT  ABOUT  EXPERIENCES  IN  INTER- 
COMPARISON  STUDIES  IN  THE  ADMINIS- 
TRATION FOR  WATER  ECONOMY  OF 
RHEINLAND-PFALZ, 

Landesamt  fuer  Wasserwirtschaft  Rheinland-Pfalz, 

Mainz  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08160 


COMPARISON  OF  STATIONARY  HPLC- 
PHASES  FOR  THE  SEPARATION  OF  POLY- 
CYCLIC AROMATIC  HYDROCARBONS  (16 
PAH'S  OF  NBS-STANDARD), 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Fachbereich  13  -  Chemie  und  Chemietechnik. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08161 


HEADSPACE  TECHNIQUE  TO  DETERMINE 
THE  PRESENCE  OF  VOLATILE  HYDROCAR- 
BONS IN  DRINKING  WATER.  THE  PROB- 
LEMS ARISING  FROM  THE  PREPARATION 
OF  A  BLANK  SAMPLE  AS  WELL  AS  THE 
CLEANING  OF  THE  SAMPLE  APPARATUSES, 
Gemeinnutzige  GmbH.,  Algau  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08162 


DETERMINATION  OF  TRIAZINE-HERBI- 
CIDES  AND  THEIR  METABOLITES  IN 
WATER  SAMPLES  BY  GAS  CHROMATOGRA- 
PHY, 

Technische  Univ.,  Munich  (Germany.  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
For  primary  bibliographic  entry  see  Field  5A. 
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W88-08173 


RELATIONSHIP  BETWEEN  HYDROGEN  AND 
SULPHATE  IONS  IN  PRECIPITATION:  A  NU- 
MERICAL ANALYSIS  OF  RAIN  AND  SNOW- 
FALL CHEMISTRY, 

A.S.L.  and  Associates,  Helena,  MT. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08201 


EFFECT  OF  SURFACTANTS  ON  THE  DETER- 
MINATION OF  NITRITE  AND  NITRATE  IN 
WATER  SAMPLES, 

Thessaloniki   Univ.,   Salonika   (Greece).   Environ- 
mental Pollution  Control  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08240 


DETERMINATION  OF  TRI-N-BUTYLTIN  AND 
DI-N-BUTYLTIN  COMPOUNDS  IN  FISH  BY 
GAS  CHROMATOGRAPHY  WITH  FLAME 
PHOTOMETRIC  DETECTION, 

National     Inst,     of    Hygienic     Sciences,     Tokyo 

(Japan).  Div.  of  Foods. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08241 


SNOWPACK  ION  ACCUMULATION  AND 
LOSS  IN  A  BASIN  DRAINING  TO  LAKE  SUPE- 
RIOR, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
R.  Stottlemyer. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  11,  p  1812-1819, 
November  1987.  7  fig,  2  tab,  22  ref. 

Descriptors:  *Chemistry  of  precipitation,  *Path  of 
pollutants,  'Snowpack,  *Ion  accumulation, 
•Stream  chemistry,  *Ion  transport,  *Acid  rain, 
•Snowpack  retention,  Basins,  Watersheds,  Precipi- 
tation, Calcium  ion,  Hydrogen  ion,  Potassium  ion. 
Lake  Superior. 

The  objective  of  this  study  was  to  relate  winter 
precipitation  ionic  inputs,  snowpack  retention  and 
change  in  first-order  stream  chemistry  with  spring 
snowpack  melt.  During  winter  1982-83,  measure- 
ments of  precipitation  inputs,  snowpack  concentra- 
tion and  loading  and  streamwater  concentration 
and  discharge  of  Ca(  +  2),  K(  +  ),  H(  +  ),  N03(-) 
and  S04  (2-)  from  a  176-ha  watershed  reveals  that 
only  H(  +  )  might  be  lost  from  the  snowpack  before 
first  thaw.  Above-freezing  soil  temperature  be- 
neath the  snowpack  may  be  a  factor  in  H(  +  )  loss. 
An  initial  1-day  thaw  resulted  in  loss  of  over  one 
third  (6  eq  per  ha)  of  the  snowpack  Ca(2  +  ).  Over 
one-half  of  the  snowpack  load  of  K(-f ),  H(  +  ), 
N03(-)  and  S04  (2-)  was  lost  in  a  subsequent 
midwinter  freeze-thaw  period.  Snowpack  loading 
of  ionic  species  was  reduced  by  70-90%  before 
peak  spring  melting  and  stream  discharge.  Ecosys- 
tem H(  +  )  retention  and  biological  uptake  of 
N03(-)  further  mitigate  ionic  'pulses'  in  stream- 
water.  Sulfate  discharge  exceeds  bulk  inputs  which 
suggests  significant  dry  deposition  input  and  little 
forest  soil  retention  of  this  anion.  The  snowpack 
was  relatively  small  which  limits  wider  application 
of  these  results  to  the  region.  (Author's  abstract) 
W88-08265 


CONTRIBUTION  OF  CALCITE  TO  THE  PAR- 
TICLE-SIZE SPECTRUM  OF  LAKE  MICHI- 
GAN SESTON  AND  ITS  INTERACTIONS 
WITH  THE  PLANKTON, 

National   Oceanic   and   Atmospheric    Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08266 


TIME-SAVING    FILTRATION    SYSTEM    FOR 
NUTRIENT  ANALYSIS, 

Wisconsin  State  Lab.  of  Hygiene,  Madison. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08268 


SUBCELLULAR      PHOSPHORUS     KINETICS 
FOR  LAKE  ONTARIO  PLANKTON, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08273 


ALTERATION  OF  CARBON  CYCLING  BY 
BEAVER:  METHANE  EVASION  RATES  FROM 
BOREAL  FOREST  STREAMS  AND  RIVERS, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08303 


DEUTERIUM  AND  OXYGEN-18  STUDIES  IN 
GROUNDWATER  OF  THE  DELHI  AREA, 
INDIA, 

Panjab  Univ.,  Chandigarh  (India).  Centre  of  Ad- 
vanced Study  in  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-08332 


HYDROCHEMISTRY  AND  GROUNDWATER 
SYSTEM  OF  THE  ZERKA  MATN-ZARA  THER- 
MAL FIELD,  JORDAN, 

Jordan  Univ.,  Amman.  Water  Research  and  Study 

Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08333 


CHLORIDE  IN  PRECIPITATION  AND 
STREAMWATER  FOR  THE  UPLAND  CATCH- 
MENT OF  RIVER  SEVERN,  MID-WALES: 
SOME  CONSEQUENCES  FOR  HYDROCHE- 
MICAL  MODELS, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal,  N.  Christophersen,  R.  Neale,  C.  J.  Smith, 
and  P.  G.  Whitehead. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 
155-165,  April  1988.  7  fig,  28  ref. 

Descriptors:  *Water  chemistry,  *Water  quality, 
♦Rainfall,  "Chemistry  of  precipitation,  "Chlorides, 
Streams,  Catchment  areas,  Simulation  analysis, 
Stochastic  models,  Wales. 

Variations  in  the  concentration  of  CI  in  rainfall  and 
stream  runoff  are  presented  for  two  catchments  in 
the  Hafren  forest  of  mid-Wales.  Despite  the  large 
fluctuations  in  rainfall  concentrations,  CI  in  the 
streamwater  remains  relatively  constant.  Using  the 
two-reservoir  Birkenes  model,  an  attempt  was 
made  to  simulate  observed  CI  in  streamwater.  The 
original  model  was  unable  to  reproduce  the  obser- 
vations and  several  modifications  are  suggested  to 
provide  better  simulations.  The  resulting  model  is 
not  the  only  one  capable  of  reproducing  the  obser- 
vations; other  hydrochemical  models  will  probably 
also  achieve  this  although  emphasis  will  in  each 
case  be  placed  on  different  aspects.  It  is  suggested 
that  the  stochastic  properties  of  water  movement 
and  chemical  processes  can  account  for  the  stream- 
water  chemistry  responses  observed.  On  the  catch- 
ment scale  these  processes  will  lead  to  an  apparent- 
ly deterministic  behavior  that  may  well  be  de- 
scribed by  simple  relationships.  (Author's  abstract) 
W88-08369 


NATIONAL  SURFACE  WATER  SURVEY. 
WESTERN  LAKE  SURVEY  (PHASE  I  --  SYN- 
OPTIC CHEMISTRY):  ANALYTICAL  METH- 
ODS MANUAL, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08423 


CHEMISTRY  OF  ACID  RAIN:  SOURCES  AND 
ATMOSPHERIC  PROCESSES. 

Allied-Signal,   Inc.,   Des  Plaines,   IL.   Engineered 

Materials  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W 88-08442 


DECADE  OF  ACID  RAIN  RESEARCH, 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08443 


SUBCONTINENTAL   AIR    POLLUTION    PHE- 
NOMENA, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08444 


ACID     DEPOSITION     AND     ATMOSPHERIC 
CHEMISTRY   AT   ALLEGHENY   MOUNTAIN, 

Ford  Motor  Co.,  Dearborn,  MI.  Research  Staff. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08445 


WESTERN  ATLANTIC  OCEAN  EXPERIMENT, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08446 


HYBRID  RECEPTOR  MODELS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Atmospheric  Sciences  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08447 


AQUEOUS-PHASE  REACTIONS  IN  CLOUDS, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08450 


ACCOMMODATION  COEFFICIENTS  OF 
OZONE  AND  S02:  IMPLICATIONS  ON  S02 
OXIDATION  IN  CLOUD  WATER, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08451 


PHOTOCATALYTIC  FORMATION  OF  HY- 
DROGEN PEROXIDE, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08452 


DIRECT  KINETIC  AND  MECHANISTIC 
STUDY  OF  THE  OH-DIMETHYL  SULFIDE 
REACTION  UNDER  ATMOSPHERIC  CONDI- 
TIONS, 

Georgia  Tech  Research  Inst.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08453 


S02  OXIDATION  BY  HYDROGEN  PEROXIDE 
IN  SUSPENDED  DROPLETS, 

Frankfurt  Univ.  (Germany,  F.R.).  Inst,  fuer  Me- 

teorologie  und  Geophysik. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08454 


MEASUREMENT  OF  CONCENTRATION  AND 
OXIDATION  RATE  OF  S(IV)  IN  RAINWATER 
IN  YOKOHAMA,  JAPAN, 

Keio  Univ.,  Yokohama  (Japan).  Dept.  of  Applied 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08455 


CHARACTERIZATION  OF  A  FACILITY  TO 
SIMULATE  IN-CLOUD  CHEMICAL  TRANS- 
FORMATIONS, 

Nevada  Univ.  System,  Reno.  Energy  and  Environ- 
mental Engineering  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
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Group  2K — Chemical  Processes 


W88-08457 


INTRODUCTION  OF  FORMATE  AND  ACE- 
TATE IONS  INTO  PRECIPITATION:  ASSESS- 
MENT OF  POSSIBLE  PATHWAYS, 

Battelle  Pacific  Northwest  Labs..  Richland,  WA. 
E.  G.  Chapman,  and  D.  S.  Sklarew. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  219-228,  2  fig,  5  tab,  23 
ref. 

Descriptors:  *Acid  rain,  'Statistical  analysis,  'For- 
mates, 'Acetic  acid,  'Ions,  'Correlation  analysis, 
•Chemistry  of  precipitation,  'Path  of  pollutants, 
Chemical  reactions,  Atmospheric  water. 

Statistical  analysis  of  data  from  three  sites  in  the 
eastern  United  States  (in  WI  and  VA)  suggests  that 
little  or  no  correlation  exists  between  low  molecu- 
lar weight  organic  and  inorganic  ion  concentra- 
tions in  precipitation,  whereas  organic  ions  such  as 
formate  and  acetate  are  highly  correlated  and  are 
probably  introduced  into  precipitation  by  the  same 
pathway.  Based  on  agreement  between  observed 
and  calculated  potential  clear  air  concentrations  of 
formic  and  acetic  acids,  the  most  plausible  path- 
way involves  the  scavenging  of  gas-phase-pro- 
duced precursors.  Further  assessment  of  atmos- 
pheric hydrocarbon  reactions  is  needed  to  identify 
specific  mechanisms  and  precursors  in  this  path- 
way better.  (See  also  W88-08442)  (Author's  ab- 
stract) 
W88-08461 


CHEMISTRY  OF  WINTERTIME  WET  DEPOSI- 
TION, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08463 


POLLUTANT   DEPOSITION   IN    RADIATION 
FOG, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08464 


DEPOSITION  OF  CHEMICAL  COMPONENTS 
IN  JAPAN, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08465 


ACID  CLUSTERS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Chemistry. 

R.  G.  Keesee,  and  A.  W.  Castleman. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  317-323,  29  ref 

Descriptors:  'Acid  clusters,  'Aerosols,  'Inorganic 
acids,  'Gases,  'Chemical  reactions,  'Acid  rain. 
Nitric  acid,  Hydrochloric  acid,  Ammonia,  Sulfur 
dioxide,  Air  pollution,  Spectrometers. 

Gas  phase  molecular  aggregates  that  contain  acid 
molecules  have  been  produced  with  free  jet  expan- 
sion techniques  and  detected  by  using  electron 
impact  ionization  mass  spectrometry.  The  clusters 
of  aqueous  nitric  acid  paralleled  many  properties 
of  the  condensed  phase  Multiple  nitric  acid  mole- 
cules were  found  in  the  clusters  that  were  suffi- 
ciently dilute.  The  acid  molecule  was  absent  in  the 
ionized  clusters  involving  HC1  and  only  water  was 
evident.  Experiments  also  demonstrated  the  reac- 
tivity of  ammonia  with  aqueous  nitric  acid  and 
sulfur  dioxide  clusters  and  sulfur  trioxide  with 
water  c'usters.  The  natural  occurrence  of  acid 
cluster  negative  ions  offers  a  means  to  probe  the 
gas  phase  acid  loading  of  the  atmosphere  through 
laboratory  and  field  studies  of  the  ion  chemistry. 
(See  also  W88-08442)  (Author's  abstract) 
W88-08469 


PHOTOCHEMISTRY   OF   ENVIRONMENTAL 
AQUATIC  SYSTEMS. 

Miami  Univ.,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08526 


SPECIFIC  PHOTOTRANSFORMATION  OF 
XENOBIOTIC  COMPOUNDS:  CHLOROBEN- 
ZENES  AND  HALOPHENOLS, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 
de  Photochmie  Moleculaire  et  Macromoleculaire. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08527 


PHOTOLYSIS  OF  PHENOL  AND  CHLORO- 
PHENOLS  IN  ESTUARINE  WATER, 

Georgia   Univ.,   Athens.   Dept.   of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08528 


SUNLIGHT  PHOTOLYSIS  OF  SELECTED  IN- 
DOLES AND  CARBAZOLE  IN  AQUEOUS 
COAL-OIL  SYSTEMS, 

Argonne  National   Lab.,   IL.   Environmental   Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08529 


QUANTUM  YIELDS  OF  POLYCHLORODI- 
BENZO-P-DIOXINS  IN  WATER-ACETONI- 
TRILE  MIXTURES  AND  THEIR  ENVIRON- 
MENTAL PHOTOTRANSFORMATION 
RATES, 

Manitoba  Univ.,  Winnipeg.  Pesticide  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08530 


MECHANISM     OF     PHOTOLYTIC     OZONA- 
TION, 

SumX  Corp.,  Austin,  TX. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08531 


PRIMARY  PHOTOCHEMICAL  PROCESSING 
IN  PHOTOLYSIS  MEDIATED  BY  HUMIC 
SUBSTANCES, 

California  Univ.,  Santa  Cruz.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08532 


LASER  FLASH  PHOTOLYTIC  STUDIES  OF  A 
WELL-CHARACTERIZED  SOIL  HUMIC  SUB- 
STANCE, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08533 


DO  POLYCYCLIC  AROMATIC  HYDROCAR- 
BONS, ACTING  AS  PHOTOSENSITIZERS, 
PARTICIPATE  IN  THE  TOXIC  EFFECTS  OF 
ACID  RAIN, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08534 


PHOTOCHEMISTRY  IN  AQUEOUS  SURFACE 
LAYERS:  1-NAPHTHOL, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08535 

ALGAL-INDUCED  DECAY  AND  FORMATION 
OF  HYDROGEN  PEROXIDE  IN  WATER:  ITS 
POSSIBLE  ROLE  IN  OXIDATION  OF  ANI- 
LINES BY  ALGAE, 

Environmental   Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08536 


PHOTOCATALYSIS  BY  INORGANIC  COMPO- 
NENTS OF  NATURAL  WATER  SYSTEMS, 

Concordia  Univ.,  Loyola  Campus,  Montreal 
(Quebec).  Dept.  of  Chemistry. 
C.  H.  Langford,  and  J.  H.  Carey. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
225-239,  4  fig,  27  ref. 

Descriptors:  'Wastewater  treatment,  'Photoacti- 
vation,  'Photochemistry,  Fate  of  pollutants, 
Chemical  properties,  Colloids,  Chemical  reactions, 
Oxides,  Sulfides,  Ion  exchange,  Clays,  Inorganic 
compounds,  Biodegradation,  Organic  compounds. 

A  brief  inventory  of  aquatic  components  potential- 
ly active  as  photocatalysts  includes  colloidal  and 
sedimentary  oxides  and  sulfides,  metal  complexes 
of  organic  ligands,  and  certain  metal  ions  in  clays. 
The  reactions  are  to  be  understood  in  terms  of  the 
redox  reactions  following  ligand  to  metal  charge 
transfer  and  its  extension  to  solid  lattices,  reactions 
of  photogenerated  electron  hole  pairs  according  to 
the  microcorrosion  cell  model.  Photocatalysis 
along  both  reductive  and  oxidative  pathways  is 
reviewed  using  specific  examples,  many  of  which 
were  explored  for  their  possible  use  in  photochemi- 
cal wastewater  treatment.  Evidence  for  photooxi- 
dative  activity  of  ferric  oxides  is  presented.  It  is 
possible  that  pathways  initiated  by  inorganic  pho- 
tocatalysts may  not  terminate  with  the  immediate 
reactions  but  may  render  organic  products  that  are 
accessible  to  biodegradation.  (See  also  W88-08526) 
(Friedmann-PTT) 
W88-08537 


PHOTOCHEMICAL  MODELING  APPLIED  TO 
NATURAL  WATERS, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL.  Div.  of  Marine  and  Atmospheric 
Science. 

J.  M.  C.  Plane,  R.  G.  Zika,  R.  G.  Zepp,  and  L.  A. 
Burns. 

IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
250-267,  11  fig,  17  ref. 

Descriptors:  'Photochemistry,  'Photoactivation, 
'Natural  waters,  'Model  studies,  Chemical  proper- 
ties, Absorption,  Chemical  reactions,  Organic  com- 
pounds, Quantum  yield. 

The  application  of  modeling  photochemical  proc- 
esses in  natural  water  systems  was  examined.  Foi 
many  photochemical  reactions  occurring  in  natural 
waters  a  simple  photochemical  model  describing 
reaction  rate  as  a  function  of  intensity,  radiatior 
attenuation,  reactant  absorptivity  and  quanturr 
yield  is  insufficient.  Other  factors  governing  th« 
species  distribution  must  be  considered.  These  fac 
tors  are  divided  into  processes  that  cause  produc 
tion,  decay,  and  mixing  and  transport.  Three  dif- 
ferent photochemically  active  compounds  werf 
used  as  examples  to  illustrate  how  these  variou: 
factors  affect  their  distribution.  Hydrogen  peroxid< 
was  used  as  an  example  of  a  compound  which  tl 
produced  in  situ,  while  trifluralin  and  pentachloro 
phenol  are  compounds  that  have  very  differen 
absorption  spectra  and  are  introduced  from  exter 
nal  sources.  The  photochemically  mediated  distri 
bution  of  these  example  compounds  is  evaluated  b; 
taking  into  consideration  the  effects  of  light  attenu 
ation,  equilibrium  partitioning  of  the  compoun< 
into  nonaqueous  phase  (e.g.  sediments),  and  physi 
cal  mixing  in  the  water  column.  (See  also  W88 
08526)  (Author's  abstract) 
W88-08539 


MEASUREMENT  OF  QUANTUM  YIELDS  IP 
POLYCHROMATIC  LIGHT:  DINITROAN1 
LINE  HERBICIDES, 

Minnesota  Univ.,   Minneapolis.   School  of  Publi 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08540 

ACID  RAIN:  CHEMISTRY  AND  TRANSPOR1 
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/arren  Spring  Lab..  Stevenage  (England), 
or  primary  bibliographic  entry  see  Field  5B. 
/88-08561 


[EAVY  METALS  IN  LAKE  KINNERET 
SRAEL):  II.  HYDROGEN  SULFIDE  DEPEND- 
NT  PRECIPITATION  OF  COPPER,  CADMI- 
IM,  LEAD  AND  ZINC, 

ayreuth  Univ.  (Germany.  F.R.).  Lehrstuhl  fuer 

[ydrologie. 

or  primary  bibliographic  entry  see  Field  2H. 

/88-08582 


IIXING  OF  RIVER  WATER  IN  RIVER  VODO. 

N  JAPANESE), 

saka  City  Univ.  (Japan).  Faculty  of  Engineering. 

or  primary  bibliographic  entry  see  Field  2E. 

'88-08630 


ISTRIBUTION  OF  PARTICULATE  ORGANIC 
[ATTER  IN  THE  LOWER  PART  OF  THE 
AMA  RIVER,  (IN  JAPANESE), 

okyo    Metropolitan    Univ.    (Japan).     Dept.    of 

hemistry. 

or  primary  bibliographic  entry  see  Field  2L. 

'88-08641 


EMTRIFYING  ACTTVTTY  AND  POPULA- 
ION  GROWTH  OF  DENTTRIFYLNG  BACTE- 
IA  IN  LAKE  FUKAMI-IKE, 

agoya  Univ.  (Japan).  Water  Research  Inst, 
or  primary  bibliographic  entry  see  Field  2H. 
'88-08644 


CnVE  DENrrRIFICATION  IN  THE  HYPO- 
[MNETIC  WATER  COLUMN  IN"  LAKE 
IZAKI, 

agoya  Univ.  (Japan).  Water  Research  Inst, 
or  primary  bibliographic  entry  see  Field  2H. 
'88-08645 


EHAVIOR  OF  DISSOLVED  MANGANESE  IN 
AKEOHNUMA, 

okkaido    Univ.,    Hakodate    (Japan).    Dept.    of 

hemistry. 

.  Matsunaga,  K.  Tani,  I.  Kudo,  K.  Abe,  and  K. 

oya. 

ipanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

o.  4,  p  243-247,  December  1987.  5  fig,   11   ref. 

escriptors:  'Manganese.  *Ohnuma  Lake  Japan, 
-akes,  'Seasonal  variation,  'Suspended  sedi- 
ents.  Lake  sediments.  Riparian  waters,  Adsorp- 
3n,  Plankton,  Oxidation. 

he  dissolved  manganese  concentrations  in  lake 
id  river  waters  was  monitored  monthly  for  a  one- 
rar  period  and  showed  significant  seasonal 
langes.  In  April,  the  lake  water  manganese  con- 
mtration  increased  about  two-fold  compared  to 
at  in  river  water  and  decreased  almost  to  zero 
iring  the  summer  months.  Laboratory  studies 
vealed  that  such  a  seasonal  change  was  due  to 
le  redissolution  of  manganese  from  suspended 
atter  (primarily  from  lake  sediments)  generated 
irough  wind  mixing  of  the  lake  water  in  April 
id  manganese  re-adsorption  on  suspended  matter 
irimarily  from  dead  plankton)  during  the  summer 
onths.  Manganese  adsorbed  on  suspended  matter 
slightly  oxidized  to  Mn  (III)  or  Mn  (IV).  (Au- 
lor's  abstract) 
'88-08647 


rUDIES  ON  DENITRIFICATION  IN  THE 
ATER  COLUMN  OF  LAKE  KIZAKI  AND 
AKE  FUKAMI-IKE, 

agoya  Univ.  (Japan).  Water  Research  Inst. 
or  primary  bibliographic  entry  see  Field  2H 
'88-08649 


ATER  QUALITY  FORMATION  OF  INLAND 
ATER  IN  THE  DRAINAGE  BASIN  OF  LAKE 
HUZENJI,  NIKKO,  (IN  JAPANESE), 

ochigi  Prefectural  Research  Inst,  for  Environ- 
ental  Pollution,  Utsunomiya  (Japan). 


For  primary  bibliographic  entrv  see  Field  2H. 
W88-08652 


EFFECTS     OF     ORGANIC     MATERIALS     IN 

WATER  ON  THE  DESORPTION  OF  COPPER 

FROM  BOTTOM  MUDS  AS  INFERRED  FROM 

COPPER(II)    COMPLEXING    CAPACITY,    (IN 

JAPANESE), 

Gunma  Inst,  of  Public  Health  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08653 


HYDROLOGIC  CONTROL  OF  ALUMINUM 
CHEMISTRY  IN  AN  ACIDIC  HEADWATER 
STREAM, 

Maine  Univ.  at  Orono.   Dept.  of  Plant  and  Soil 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08659' 


EXTENT  OF  SNOWPACK  INFLUENCE  ON 
WATER  CHEMISTRY  IN  A  NORTH  CAS- 
CADES LAKE, 

Western  Washington  Univ.,  Bellingham.  Inst,  for 

Watershed  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08665 


DISTRIBUTION  OF  NITROGEN  SPECIES 
AND  ADSORPTION  OF  AMMONIUM  IN 
SEDIMENTS  FROM  THE  TIDAL  POTOMAC 
RIVER  AND  ESTUARY, 

Geological  Survey.  Reston,  VA. 

For  primary  bibliographic  entrv  see  Field  2L. 

W88-08709 


BEHAVIOUR  OF  URANIUM  ISOTOPES  WITH 
SALINITY  CHANGE  IN  THREE  U.K.  ESTU- 
ARIES, 

Glasgow   Univ.   (Scotland).   Dept.   of  Chemistry. 
J.  Toole.  M.  S.  Baxter,  and  J.  Thomson. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  25.  No.  3.  p  283-297.  September  1987.  7  fig,  3 
tab.  50  ref. 

Descriptors:  'Isotope  studies,  'Trace  elements. 
'Uranium,  'Salinity,  'Estuaries,  'Rivers,  'Tidal 
Rivers,  'Saline-freshwater  interfaces.  United  King- 
dom. Mixing.  Particulate  matter,  Phosphates.  Re- 
gression analysis. 

The  behavior  of  natural  uranium  isotopes  during 
estuarine  mixing  has  been  studied  in  three  British 
estuaries.  Uranium  exhibits  conservative  behavior 
in  the  Clyde  and  Tamar  Estuaries  but  there  is 
evidence  of  removal  in  the  Forth  Estuary  at  salini- 
ties of  less  than  10  parts  per  thousand,  where  high 
particulate  loads  of  up  to  180  mg  per  liter  occur. 
Phosphate  removal  is  also  observed  in  the  Forth  in 
this  salinity  range.  The  uranium  removal  rate  in  the 
upper  part  of  this  estuary  is  estimated  at  44  kg  per 
year.  The  uranium  concentrations  and  correspond- 
ing U-234/U-238  activity  ratios  measured  for  the 
freshwater  end-members  of  the  three  rivers  are: 
0.14  micrograms  per  liter  and  1.65  for  the  Clyde, 
0.04  g  per  liter  and  1.44  for  the  Tamar.  and  0.09 
micrograms  per  liter  and  1.50  for  the  Forth.  Re- 
gression analysis  gives  an  overall  uranium  to  salini- 
ty ratio  of  (9.53  plus  or  minus  0.84)  times  10  to  the 
minus  8th  power  grams  per  gram  over  the  salinity 
range  5.0-33.2  parts  per  thousand  for  all  three 
estuaries,  which  is  in  excellent  agreement  with 
values  obtained  by  other  workers.  (Author's  ab- 
stract) 
W88-08720 


BIOGEOCHEMICAL  STUDIES  ON  THE 
TRANSPORT  OF  ORGANIC  MATTER  ALONG 
THE  OTSUCHI  RIVER  WATERSHED,  JAPAN, 

Mitsubishi-Kasei    Inst,    of   Life    Sciences.    Tokyo 

(Japan).   Lab.  of  Biogeochemistry  and  Sociogeo- 

chemistry. 

E.  Wada.  M.  Minagawa,  H.  Mizutani.  T.  Tsuji.  and 

R   Imaizumi. 

Estuarine.   Coastal   and   Shelf  Science   ECSSD3. 

Vol.  25.  No.  3.  p  321-336,  September  1987.  6  fig,  4 

tab,  35  ref. 


Chemical  Processes — Group  2K 

Descriptors:  'Water  pollution  sources.  'Rivers. 
'Bays.  'Sediments.  'Bottom  sediments.  'Organic 
matter.  'Carbon.  'Organic  carbon,  'Nitrogen, 
'Nitrogen  compounds.  Spatial  distribution.  Biolog- 
ical properties.  Chemical  properties.  Japan.  Isotope 
studies.  Stable  isotopes.  Depletion.  Denitnfication, 
Decomposition,  Domestic  wastes.  Algae,  Sea 
grasses.  River  systems,  Ecosystems,  Aquatic  envi- 
ronment. Marine  environment,  Intertidal  areas. 
Particulate  matter.  Particle  size.  Suspended  solids, 
Marine  sediments.  Silt,  Clay,  Watersheds,  Small 
watersheds. 

The  distributions  and  stable  isotope  ratios  of  bio- 
genic nitrogen  and  carbon  were  investigated  along 
a  small  watershed  to  establish  a  biogeochemical 
framework  for  assessing  the  fate  of  organic  matter. 
Forest  ecosystems  supply  soluble  and  particulate 
materials  to  river  systems  which  are  depleted  in  N- 
15  and  C-13.  The  number  of  suspended  particles 
and  the  concentrations  of  delta- 15  nitrogen  and 
delta- 13  carbon  in  the  river  sediments  increased 
along  the  watershed,  indicating  a  change  from 
river  to  marine  ecosystems.  Dramatic  variations  of 
delta- 15  nitrogen  and  delta- 13  carbon  were  ob- 
served in  the  intertidal  sediments,  where  the 
progress  of  denitrification,  discharge  of  domestic 
sewage,  and  the  accumulation  and  the  decomposi- 
tion of  macroalgae  and  seagrasses  took  place.  The 
contribution  of  land-derived  organic  matter  to  es- 
tuarine sediments  has  been  estimated  from  delta- 13 
carbon  and  from  delta- 15  nitrogen  data.  The  con- 
tribution of  the  land-derived  organo-silty-clay  min- 
eral was  70-100%  in  the  inner-bay  sediments  and 
34-42%  at  the  open  bay.  The  relationship  between 
the  sizes  of  particles  and  isotope  ratios  clearly 
demonstrated  that  organo-silty-clay  minerals  with 
diameter  smaller  than  64  microns  were  the  major 
source  of  land-derived  refractory  organics. 
(Shidler-PTT) 
W88-08723 


EFFECT  OF  MANGANESE-COPPER  INTER- 
ACTIONS ON  GROWTH  OF  A  DIATOM  IN 
WATER  FROM  A  MANGANESE-RICH  BRIT- 
ISH COLUMBIA  FJORD, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 
Sciences  Research  Center. 
J.  Kazumi.  N.  Zorkin,  and  A.  G.  Lewis. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  25,  No.  3,  p  337-346.  September  1987.  3  fig,  3 
tab.  23  ref. 

Descriptors:  'Metals,  'Heavy  metals.  'Copper, 
'Manganese.  'Plankton.  'Phytoplankton,  'Chry- 
sophyta.  'Diatoms,  'Plant  growth,  Aquatic  life, 
Fjords.  Canada,  Chemical  interference.  Coastal 
waters.  Absorption. 

A  competitive  interaction  between  manganese  and 
copper  has  previously  been  reported  for  the 
growth  of  marine  phytoplankton.  This  was  con- 
firmed in  an  artificial  medium  with  the  marine 
diatom  Thalassiosira  pseudonana.  The  reduction  in 
cell-division  rate  produced  by  excess  copper  was 
alleviated  by  increasing  the  concentration  of  man- 
ganese. This  relationship  was  also  found  to  exist  in 
natural  water  from  a  silled  British  Columbia  fjord; 
the  reduction  in  cell  division  rate  with  added 
copper  was  less  in  manganese-rich  deep  water  than 
in  manganese-poor  shallow  water.  In  coastal 
waters,  elevated  concentrations  of  manganese 
occur  under  certain  hydrographic  conditions  and 
have  the  potential  to  reduce  the  detrimental  effects 
of  excess  biologically-available  copper.  At  lower 
levels  of  copper,  high  concentrations  of  manganese 
may  reduce  uptake  and  produce  a  copper  deficien- 
cy. (Author's  abstract) 
W88-08724 


PU-239,240  IN  ESTUARINE  AND  SHELF 
WATERS  OF  THE  NORTH-EASTERN  UNITED 
STATES. 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08728 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 

CHEMISTRY  OF  MODERN  SEDIMENTS  IN  A 
HYPERSALINE  LAGOON,  NORTH  OF 
JEDDAH,  RED  SEA, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  K.  El-Sayed. 

Estuarine.  Coastal  and  Shelf  Science  ECSSD3. 
Vol.  25,  No.  4,  p  467-480.  October  1987.  11  fig,  1 
tab.  29  ref. 

Descriptors:  'Water  chemistry,  'Sediments, 
•Marine  sediments,  'Chemical  properties,  'Salini- 
ty, 'Lagoons,  Sabkhas,  Evaporation,  Sedimento- 
logy,  Sand,  Lithification,  Diagenesis,  Mineraliza- 
tion, Carbonates,  Organic  carbon.  Calcium,  Mag- 
nesium, Strontium,  Sodium,  Potassium,  Saudi 
Arabia,  Jeddah,  Red  Sea. 

Previous  studies  of  modern  peritidal  sedimentary 
environments  of  the  Red  Sea,  such  as  hypersaline 
lagoons  and  sea-marginal  flats,  have  concentrated 
on  its  northern  part,  particularly  the  Gulf  of 
Aqaba.  However,  little  is  known  about  lagoon 
sediments  in  other  localities  along  the  Red  Sea 
coastal  stretches.  A  study  was  conducted  of  the 
chemical  characteristics  of  the  sediments  of  a  hy- 
persaline (Ras  Hatiba)  lagoon,  north  of  Jeddah, 
Saudi  Arabia.  Ras  Hatiba  lagoon  is  a  hypersaline, 
elongated  water  body  connected  to  the  Red  Sea  by 
a  narrow  and  shallow  opening.  The  total  area  of 
the  lagoon  is  about  30  square  km.  Coarse  bioclastic 
sands  are  dominant  in  the  lagoon  and  mostly  sur- 
round lithified  calcareous  grounds.  However,  fine 
silt  and  clay  sediments  are  present  in  separate 
patches.  The  sediments  are  rich  in  carbonates  (av- 
erage 78.5%)  and  organic  carbon  (average  7.3%), 
although  they  are  negatively  correlated.  Calcium 
(average  25.1%)  and  magnesium  (average  10.8%) 
show  a  similar  distribution  pattern.  Strontium  (av- 
erage 5.2%)  is  positively  correlated  with  calcium. 
Sodium  and  potassium  are  relatively  highly  con- 
centrated in  the  sediments  (average  118  ppm  and 
173  ppm,  respectively).  Magnesium  and  strontium 
are  of  prime  importance  in  the  process  of  mineral- 
ization and  diagenesis.  The  sabkha  formation  sur- 
rounding the  lagoon  is  of  low  carbonate  and  or- 
ganic carbon  content,  compared  with  the  lagoon 
sediments,  while  it  is  characterized  by  high  magne- 
sium, sodium  and  potassium  concentrations.  Ras 
Hatiba  lagoon  sediments  and  sabkha  resemble 
those  of  the  northern  Red  Sea  in  the  Gulfs  of 
Aqaba  and  Suez  and  the  Arabian  Gulf  in  their 
major  sedimentological  and  chemical  characteris- 
tics. (Shidler-PTT) 
W88-08731 


CHANGES  IN  CARBON  AND  HYDROGEN 
STABLE  ISOTOPE  RATIOS  OF  MACROAL- 
GAE  AND  SEAGRASS  DURING  DECOMPOSI- 
TION, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Zool- 
ogy 

G.  E.  Fenton,  and  D.  A.  Ritz. 
Estuarine,   Coastal   and    Shelf  Science    ECSSD3, 
Vol.  26,  No.  4,  p  429-436,  April  1988.  2  fig,  2  tab, 
21  ref.  Marine  Science  and  Technology  Grant  84/ 
1858. 

Descriptors:  'Isotope  studies,  'Carbon,  'Hydro- 
gen, 'Macrophytes,  'Algae,  'Sea  grasses,  'De- 
composition, Leaching,  Tasmania. 

Stable  isotope  ratios  of  carbon  and  hydrogen  were 
determined  for  six  algae  and  one  seagrass  species 
during  a  60-day  decomposition  experiment.  The 
specimens  were  selected  to  give  a  representative 
sample  of  the  macroalgae  in  southern  Tasmania, 
and  included  members  of  the  Chlorophyta,  Phao- 
phyta,  and  Rhodophyta,  and  a  seagrass.  Changes  in 
the  carbon  ratios  were  in  the  order  of  1  part  per 
thousand  However,  significant  isotopic  changes 
were  observed  for  hydrogen  in  all  species  and  in 
most  cases  these  changes  were  substantial.  These 
changes  probably  reflect  differential  leaching  of 
isotopically  distinct  compounds.  (Author's  ab- 
stract) 
W88-08746 


KINETICS  OF  ALKALINE  PHOSPHATASE  AC- 
TIVITY AND  PHOSPHORUS  AVAILABILITY 
FOR  PHYTOPLANKTON  AND  BACTERIO- 
PLANKTON  IN  LAKE  PLUSSSEE  (NORTH 
GERMAN  EUTROPHIC  LAKE), 


Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.).  Abt.  Mikrobenoekologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08789 


POTENTIAL  RATES  OF  NITRIFICATION  AND 
DENITRIFICATION  IN  AN  OLIGOTROPHIC 
FRESHWATER  SEDIMENT  SYSTEM, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08794 


ANAEROBIC  MICROBIAL  METHYLATION 
OF  INORGANIC  TIN  IN  ESTUARINE  SEDI- 
MENT SLURRIES, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08798 


LEACHING  OF  SILICA  AND  URANIUM  AND 
OTHER  QUANTITATIVE  ASPECTS  OF  THE 
LITHOBIONTIC  COLONIZATION  IN  A  RA- 
DIOACTIVE THERMAL  SPRING, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Exobiology. 

W.  Heinen,  and  A.  M.  Lauwers. 

Microbial  Ecology  MCBEBU,  Vol.  15,  No.  2,  p 

135-149,  1988.  6  fig,  7  tab,  40  ref. 

Descriptors:  'Silica,  'Uranium,  'Leaching,  'Ther- 
mal springs,  'Radioactive  springs,  'Springs,  'Mi- 
crobiological studies,  'Bacteria,  'Thermophilic 
bacteria,  Heavy  metals,  Ecosystems,  Chemical  re- 
actions. 

The  formation  of  microbial  mats  by  thermophilic 
organisms  on  submerged  rocks  in  radioactive  ther- 
mal springs  was  followed  quantitatively  in  situ  as 
well  as  under  experimental  conditions,  by  deter- 
mining the  change  in  dry  weight  and  organic 
matter  as  a  function  of  time.  Furthermore,  the 
decay  of  the  rock  occurring  in  the  springs  could  be 
shown  to  be  directly  related  to  the  microbial  colo- 
nization. Early  in  that  process  the  formation  of 
silicious  gels,  facilitating  the  settling  of  the  orga- 
nisms, could  be  observed.  Simultaneously,  this  was 
accomplished  by  the  leaching  of  silica  from  the 
underlying  rock.  This  resulted  in  the  destruction  of 
the  rock,  which  had  been  altered  to  a  fine-grained 
dust  underneath  the  colonizing  mats;  the  microor- 
ganisms were  found  to  move  further  downward 
within  this  layer.  From  the  heavy  metals  present  in 
the  rock  -  iron  (Fe),  copper  (Cu).  manganese  (Mn). 
uranium  (U)-  the  leaching  of  uranium  could  be 
demonstrated,  leading  to  the  acquisition  of  this 
metal  in  the  microbial  mats  in  concentrations  up  to 
15.34  microg/mg  dry  weight.  Direct  evidence  for 
the  leaching  of  Si(silicon)  and  U  could  be  obtained 
by  measurement  of  these  elements  after  their  re- 
lease from  ground  rock  chips  in  cultures  with 
microorganisms  from  the  hot  springs  at  50  degrees. 
X-ray  analysis  of  the  biomats  strongly  suggested 
that  Cu,  Mn,  and  Fe  are  also  accumulated.  (Au- 
thor's abstract) 
W88-08803 


FURTHER  STUDIES  OF  SHORT-TERM  VARI- 
ATION IN  THE  PIGMENT  COMPOSITION  OF 
A  SPRING  PHYTOPLANKTON  BLOOM, 

Institute    of   Oceanographic    Sciences,    Wormley 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-0885O 


SEDIMENTS  AS  A  SOURCE  FOR  CONTAMI- 
NANTS, 

Institute   for  Soil   Fertility,   Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08857 


EFFECT  OF  DISSOLVED  OXYGEN  CONCEN- 
TRATION ON  THE  BIOLOGICAL  OXIDA- 
TION OF  SULFIDE  AND  ELEMENTAL 
SULFUR  BY  THE  A-TYPE  SULFUR-TURF 
GROWING  IN  HOT  SPRING  EFFLUENTS, 
Iwate  Medical  Univ.,  Morioka  (Japan).  Dept.  of 


Biology. 

Y.  Maki. 

Journal    of   General    and    Applied    Microbiology 

JGAMA9,   Vol.   33,   No.   5,   p   391-400,  October 

1987.  5  fig,  1  tab,  27  ref. 

Descriptors:  'Hot  springs,  'Sulfur  bacteria,  'Bio- 
logical oxidation,  'Microbiological  studies.  Sulfur, 
Sulfur  compounds,  Dissolved  oxygen.  Hydrogen 
peroxide. 

The  effects  of  dissolved  oxygen  concentrations  on 
the  rate  of  biological  oxidation  of  sulfide  and  ele- 
mental sulfur  by  the  A-type  sulfur-turf  was  exam- 
ined. The  rate  of  sulfide  oxidation  markedly  in- 
creased concomitant  with  the  increase  in  dissolved 
oxygen.  Accompanying  the  sulfide  oxidation,  ele- 
mental sulfur  was  formed  only  a  few  minutes  after 
the  addition  of  hydrogen  sulfide  to  the  culture 
medium  at  a  dissolved  oxygen  concentration  of 
about  6  ppm.  The  catalase  test  of  the  A-type 
sulfur-turf  was  negative.  As  hydrogen  peroxide  is  a 
very  reactive  intermediate  inevitably  accompany- 
ing the  biological  reduction  of  oxygen  to  water,  it 
is  probable  that  hydrogen  sulfide  was  oxidized  by 
hydrogen  peroxide.  These  results  could  be  ex- 
plained if  the  production  of  hydrogen  peroxide 
was  more  active  under  oxic  than  the  microoxic 
conditions.  On  the  other  hand,  the  rate  of  the 
elemental  sulfur  oxidation  was  suppressed  both  at 
low  (0.2  ppm)  and  at  high  (3  to  6  ppm)  dissolved 
oxygen  concentrations.  The  optimum  was  about 
1.5  ppm.  Therefore,  the  elemental  sulfur  oxidation 
by  the  A-type  sulfur-turf  was  a  microaerophilic 
reaction.  Due  to  the  continuous  supply  of  anoxic 
water  from  a  hot  spring  source,  dissolved  oxygen 
concentrations  of  the  effluents  where  the  A-type 
sulfur-turf  occurred  were  kept  under  1  ppm.  Al 
these  low  concentrations  of  dissolved  oxygen,  the 
oxidation  of  elemental  sulfur  was  likely  maximized 
while  the  production  of  toxic  hydrogen  peroxide 
was  likely  minimized.  These  assumptions  are  suffi 
cient  to  account  for  the  presence  of  the  A-type 
sulfur-turf  in  a  microoxic  habitat.  (Author's  ab 
stract) 
W88-08896 


TOTAL      PARTICULATE      AND      ORGANIC 
FLUXES  IN  ANOXIC  FRAMVAREN  WATERS 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08929 


PARTITIONING  AND  ENRICHMENT  Ol 
TRACE  METALS  IN  A  SEDIMENT  CORI 
FROM  FRAMVAREN,  SOUTH  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08930 


SULPHUR  CHEMISTRY  OF  A  SUPER 
ANOXIC  FJORD,  FRAMVAREN,  SOUTF 
NORWAY, 

Goeteborg  Univ.   (Sweden).   Dept.  of  Analytica 

and  Marine  Chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08931 


SEASONAL  CYCLING  OF  SULPHUR  ANI 
IRON  IN  POREWATERS  OF  A  DELAWAR1 
SALT  MARSH, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studiei 
For  primary  bibliographic  entry  see  Field  2L. 

W88-08932 


TEMPORAL  VARIATIONS  OF  SEDIMENTA 
RY  SULFUR  IN  A  DELAWARE  SALT  MARSH 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    c 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08933 


SOLUTION    CHEMISTRY    OF    IRON(II)    II 
FRAMVAREN  FJORD, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocear 

ography. 
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For  primary  bibliographic  entry  see  Field  2L. 
W88-08934 


FORMATION  OF  FRAMBOIDAL  IRON  SUL- 
FIDE IN  THE  WATER  OF  A  PERMANENTLY 
ANOXIC  FJORD  -  FRAMVAREN,  SOUTH 
NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08935 


CYCLING  OF  MANGANESE  IN  THE  PERMA- 
NENTLY ANOXIC  DRAMMENSFJORD, 

Oslo  Univ.  (Norway).  Biologisk  Inst. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08936 


MODELLING   THE    MANGANESE   CYCLING 
IN  TWO  STRATIFIED  FJORDS, 

Oslo  Univ.  (Norway).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08937 


DISTRIBUTIONS  OF  URANIUM,  RADIUM 
AND  THORIUM  ISOTOPES  IN  TWO  ANOXIC 
FJORDS:  FRAMVAREN  FJORD  (NORWAY) 
AND  SAANICH  INLET  (BRITISH  COLUMBIA), 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08938 


TRACE  METALS  IN  THE  WATER  COLUMNS 
OF  THE  BLACK  SEA  AND  FRAMVAREN 
FJORD, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08939 


SOME  PECULIARITIES  OF  THE  TRACE- 
METAL  DISTRIBUTION  IN  BALTIC  WATERS 
AND  SEDIMENTS, 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 

Warnemuende.  Inst,  fuer  Meereskunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08940 


MERCURY    IN    THE    NORWEGIAN    FJORD 
FRAMVAREN, 

Swedish    Environmental    Research    Inst.,    Goete- 
borg. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08941 


NUCLEATION  OF  SULFURIC  ACID-WATER 
AND  METHANESULFONIC  ACID-WATER  SO- 
LUTION PARTICLES:  IMPLICATIONS  FOR 
ATMOSPHERIC  CHEMISTRY  OF  ORGANO- 
SULFUR  SPECIES, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of 
Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08946 


NUMERICAL  STUDIES  OF  ACIDIFICATION 
PROCESSES  WITHIN  AND  BELOW  CLOUDS 
WITH  A  FLOW-THROUGH  CHEMICAL  RE- 
ACTOR MODEL, 

Argonne   National   Lab.,   IL.   Environmental   Re- 
search Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08947 


TIME-TRENDS  OF  SULFATE  AND  NITRATE 
IN  PRECIPITATION  IN  NORWAY  (1972-1982), 

Bergen  Univ.  (Norway).  Geofysisk  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08948 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 


Academia  Sinica,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08949 


SOLUBILITY  OF  SOME  NATURAL  MINER- 
ALS IN  ATMOSPHERIC  PRECIPITATION, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

R.  Sequeira. 

Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p  369-374,  February  1988.  3  tab,  20  ref. 

Descriptors:  *Solubihty,  'Minerals,  'Precipitation, 
*Trace  elements,  'Chemistry  of  precipitation,  Bulk 
precipitation,  Poorly  soluble  precipitation  com- 
pounds, Precipitation  solubility,  Aluminum,  Calci- 
um, Copper,  Iron,  Manganese,  Magnesium,  Nickel, 
Lead,  Zinc. 

Theoretical  and  experimental  data  on  the  aqueous 
solubility  of  a  number  of  so-called  'poorly  soluble' 
natural  minerals  are  presented.  The  minerals  were 
chosen  as  to  represent  10  trace  elements  measured 
frequently  in  atmospheric  precipitation.  The  exper- 
imental solubility  obtained  from  standard  literature 
was  generally  several  orders  of  magnitude  larger 
than  that  based  on  thermodynamic  data.  The 
highly  enhanced  solubility  in  the  laboratory  experi- 
ments, is  probably  due  to  hydrolysis.  On  the  other 
hand,  the  concentrations  of  the  trace  elements  in 
acid-treated  bulk  precipitation  are,  orders-of-mag- 
nitude  smaller  than  the  experimental  values  corre- 
sponding to  their  respective  minerals  considered. 
Therefore,  such  minerals  in  wet  natural  precipita- 
tion ought  to  be  treated  as  soluble  since  their 
aqueous  concentrations  would  only  represent  sub- 
saturated  solutions.  (Author's  abstract) 
W88-08951 


POSSIBLE  ROLE  OF  THE  BIOSPHERE  IN 
THE  CONTROL  OF  ATMOSPHERIC  CLOUDS 
AND  PRECIPITATION, 

Institute  for  Atmospheric  Physics,  Budapest  (Hun- 
gary). 

For  primary  bibliographic  entry  see  Field  2B. 
W88-08952 


SIMILARITY  BETWEEN  SIZE  SPECTRA  OF 
FOG  DROPLETS  AND  SIZE  SPECTRA  OF 
DROPLETS  INDUCED  IN  AN  ISOTHERMAL 
CLOUD  CHAMBER  BY  THE  ATMOSPHERIC 
AEROSOL  BEFORE  FOG  FORMATION:  POS- 
SIBILITY OF  PREDICTING  MICROPHYSICAL 
FEATURES  OF  FOG  (SIMILITUDES  DES 
SPECTRES  DIMENSIONNELS,  D'UNE  PART, 
DES  GOUTTELETTES  DE  BROUILLARDS  NA- 
TURELS,  D'AUTRE  PART,  DES  GOUTTE- 
LETTES INDUITES  EN  CHAMBRE  A  BROUIL- 
LARD  PAR  L'AIR  ATMOSPHERIQUE  AVANT 
LE  BROUILLARD:  POSSIBILITE  DE  PRE- 
VOIR  LES  CHARACTERISTIQUES  DU 
BROUILLARD), 

Observatoire  de  Physique  du  Globe  de  Clermont- 
Ferrand  (France). 
R.  Serpolay. 

Comptes  Rendus  de  l'Acadamie  des  Sciences 
(Series  2)  CHDCAQ,  Vol.  306,  No.  9,  p  585-588, 
March  1988.  2  fig,  2  ref. 

Descriptors:  *Fog,  "Clouds,  'Aerosols,  'Humidi- 
ty, 'Chemistry  of  precipitation,  'Precipitation, 
'Condensation,  Isotherms,  Prediction,  Isothermal 
cloud  chamber,  Microphysical  features,  Condensa- 
tion nuclei,  Size  spectra. 

Two  natural  fog  events  in  different  locations  per- 
mitted the  establishment  of  the  similarity  between 
the  size  spectra  of  fog  droplets  and  the  size  spectra 
of  droplets  induced  in  a  continuous  flow  isother- 
mal cloud  chamber  by  the  atmospheric  aerosol 
before  fog  formation.  This  result  tends  to  demon- 
strate the  possibility  of  predicting  the  microphysi- 
cal features  of  a  fog  from  data  analysis  on  conden- 
sation nuclei  performed  before  the  fog  formation 
The  results  obtained  also  point  out  that  a  fog  of 
one  or  more  hours  duration  is  capable,  after  dissi- 
pation, of  enhancing  the  aptitude  of  the  residual 
aerosol  to  condense  the  water  vapor  very  close  to 
100%  of  relative  humidity.  (Author's  abstract) 
W88-08958 
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HYPOXIA  AND  SALINITY  IN  VIRGINIA  ES- 
TUARIES, 

William  and   Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

A.  Y.  Kuo,  and  B.  J.  Neilson. 

Estuaries  ESTUDO,  Vol.    10,   No.  4,  p  277-283, 

December  1987.  7  fig,  1  tab,  19  ref. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Water  quality,  'Salinity,  'Oxygen  deficit,  'Hy- 
poxia, Bottom  water,  James  River,  York  River, 
Rappahannock  River,  Virginia,  Wastewater, 
Merine  fisheries. 

Hypoxia,  periods  of  reduced  dissolved  oxygen 
concentration,  has  been  observed  not  only  in  the 
Chesapeake  Bay  but  also  in  the  deeper  waters  of 
the  Virginia  estuaries  that  are  tributaries  to  the 
Chesapeake  Bay.  When  water  temperature  exceed- 
ed 20  C,  minimum  oxygen  concentrations  were 
observed  to  be  <  50%  of  saturation  concentrations 
in  75%,  50%,  and  2%  of  the  surveys  in  the  estu- 
aries of  the  Rappahannock,  York  and  James  rivers, 
respectively.  The  observation  that  hypoxia  rarely 
occurred  in  the  James  River  is  surprising,  given 
the  fact  that  it  receives  the  greatest  amount  of 
wastewater.  Analysis  of  the  oxygen  budgets  in 
these  estuaries  indicates  that  the  variations  in  the 
frequency,  duration,  and  severity  of  hypoxia  are 
related  to  the  net  movement  of  bottom  waters. 
This  relationship  has  significant  implications  for 
the  management  of  water  quality  and  marine  fish- 
eries. (Author's  abstract) 
W88-08012 


RECURRENT  AND  PERSISTENT  BROWN 
TIDE  BLOOMS  PERTURB  COASTAL  MARINE 
ECOSYSTEM, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

E.  M.  Cosper,  W.  C.  Dennison,  E.  J.  Carpenter,  V. 

M.  Bricelj,  and  J.  G.  Mitchell. 

Estuaries  ESTUDO,  Vol.   10,  No.  4,  p  284-290, 

December  1987.  5  fig,  1  tab,  32  ref. 

Descriptors:  'Coastal  waters,  'Estuarine  environ- 
ment, 'Eutrophication,  'Marine  algae,  'Algal 
growth,  'Chrysophyta,  Bays,  Long  Island,  Rhode 
Island,  New  Jersey,  Sea  grasses,  Mollusks,  Light 
penetration,  Commerical  fishing. 

Throughout  the  summers  of  1985  and  1986  a  small 
(2-3  micron  diameter),  previously  undescribed 
chrysophyte  bloomed  monospecifically  (>  1  billion 
cells  /l)  in  Long  Island  embayments.  The  bloom 
colored  the  water  dark  brown,  decimated  eelgrass 
beds  through  decreased  light  penetration  and 
caused  starvation  (tissue  weight  loss)  and  recruit- 
ment failure  of  commercially  important  bay  scallop 
populations.  These  perturbations  portend  long- 
term  changes  in  subtidal  communities.  Similar  and 
concurrent  blooms  in  bays  of  Rhode  Island  and 
New  Jersey  suggest  a  meteorological  component 
of  the  environmental  conditions  promoting  bloom 
formation.  Culture  experiments  with  isolates  of  the 
microalga  suggest  the  presence  of  stimulatory 
growth  factors  in  the  bloom  seawater.  (Author's 
abstract) 
W88-08013 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  CUMACEANS  IN  THE  MOBILE  BAY  ES- 
TUARINE SYSTEM,  ALABAMA, 

Alabama  Univ.  in  Huntsville.  Dept.  of  Biological 

Science. 

R.  F.  Modlin,  and  M.  Dardeau. 

Estuaries  ESTUDO,  Vol.   10,  No.  4,  p  291-297, 

December    1987.   4   fig,    3   tab,    38   ref.   Alabama 

Coastal   Area   Board   contracts   80-05   and   81-03. 

Descriptors:  'Estuaries,  'Estuarine  environment, 
'Bays,  'Crustaceans,  Aquatic  populations,  Season- 
al distribution,  Spatial  distribution,  Mobile  Bay  es- 
tuary, Alabama,  Salinity. 

Seasonal  occurrence  patterns  within  the  Mobile 
Bay  estuary,   Alabama,  of  five  species  of  cuma- 
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ceans  are  described.  Oxyurostylis  smithi  was  most 
abundant,  followed  by  Leucon  americanus,  Cycla- 
spis  varians,  Eudorella  monodon  and  Almyracuma 
proximoculi.  With  the  exception  of  the  oligohaline 
A.  proximoculi,  the  cumaceans  encountered  within 
the  estuary  are  euryhaline  marine  species  that  are 
most  abundant  at  the  lower  bay  stations  and  that 
utilize  the  estuary  only  when  environmental  condi- 
tions are  favorable.  (Author's  abstract) 
W88-08014 


DIARRHETIC  SHELLFISH  POISONING  IN 
NARRAGANSETT  BAY, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

L.  Maranda,  and  Y.  Shimizu. 

Estuaries  ESTUDO,  Vol.    10,  No.  4,  p  298-302, 

December  1987.  2  fig,  1  tab,  21  ref.  Office  of  Sea 

Grant,    NOAA,    grant    R/D-9    and    NIH    grant 

GM28754. 

Descriptors:  'Algal  toxins,  'Shellfish  poisoning, 
•Mussels,  *Dinoflagellates,  'Estuaries,  Dinophysis, 
Bioassay,  Narragansett  Bay,  Rhode  Island,  Pollut- 
ant identification,  Eutrophication,  Red  tide. 

A  2-yr  survey  for  diarrhetic  shellfish  poisoning 
(DSP)  was  conducted  in  Narragansett  Bay  using 
the  mouse  assay  method.  The  suspected  causative 
organisms,  Dinophysis  spp.,  were  monitored  at  the 
same  time.  Only  one  shellfish  sample,  in  Sept.  1984, 
yielded  an  unequivocal  positive  result  at  a  time 
when  the  dinoflagellate  population  was  dominated 
by  D.  acuminata.  False  positive  results  were  sus- 
pected in  May,  when  the  mussels  appeared  sexual- 
ly matured,  and  in  the  summer  of  1985,  at  the  time 
of  an  unusual  massive  picoplanktonic  bloom.  Evi- 
dence of  toxin  production  by  D.  acuminata  was 
obtained  from  an  almost  monospecific  sample;  it 
was  calculated  that  over  540,000  cells  would  be 
necessary  to  produce  one  mouse  unit.  The  specific- 
ity and  sensitivity  of  the  assay  method  are  ques- 
tioned and  improvements  for  DSP  detection  are 
suggested.  (Author's  abstract) 
W88-08015 


SEASONAL  ABUNDANCE  OF  AQUATIC  DIP- 
TERA  IN  TWO  OLIGOHALINE  TIDAL 
MARSHES  IN  MISSISSIPPI, 

M.  W.  LaSalle,  and  T.  D.  Bishop. 

Estuaries  ESTUDO,  Vol.   10,  No.  4,  p  303-315, 

December  1987.  6  fig,  2  tab,  65  ref. 

Descriptors:  'Aquatic  insects,  'Diptera,  'Tidal 
marshes,  'Estuaries,  'Estuarine  environment, 
Aquatic  populations,  Seasonal  distribution,  Missis- 
sippi, Marsh  plants.  Population  density,  Redation, 
Salinity. 

Nineteen  species  of  Diptera  from  7  families  were 
found  in  monthly  collections  in  2  Mississippi  marsh 
plant  zones  dominated  by  Juncus  roemerianus  and 
Spartina  cynosuroides,  resp.  The  Juncus  zone  was 
dominated  by  a  species  of  Palpomyia-Bezzia  com- 
plex, 2  species  of  Bezzia  (Ceratopogonidae),  Para- 
tendipes  sp.,  Limnophyes  sp.  (Chironomidae)  and 
Thinophilus  frontalis  (Dolichopodidae).  Palpo- 
myia-Bezzia sp.,  Culicoides  hollensis,  Ormosia  sp. 
(Tipulidae)  and  Pelastoneurus  abbreviatus  (Doli- 
chopodidae) dominated  the  Spartina  zone.  Total 
insect  density  and  species  richness  were  lowest  in 
June  and  July  in  both  zones,  corresponding  to  a 
pulse  of  adult  emergence.  Overall,  total  density 
was  significantly  higher  in  the  Spartina  zone  with 
mean  values  of  165  and  245  insects/sq  m  for  the 
Juncus  and  Spartina  zones,  respectively.  In  addi- 
tion to  total  density,  differences  in  abundance  were 
apparent  for  a  number  of  species  between  marsh 
zones.  Patterns  could  be  attributed  to  species-spe- 
cific habitat  preference,  predation  by  aquatic  pred- 
ators, and/or  by  interactions  of  the  infauna  them- 
selves. (Author's  abstract) 
W88-08016 


AMMONIUM  REGENERATION  AND  BIO- 
MASS  OF  MACROZOOPLANKTON  AND 
CTENOPHORES  IN  GREAT  SOUTH  BAY, 
NEW  YORK, 

Inha  Univ.,  Inchon  (Republic  of  Korea).  Dept.  of 
Oceanography. 


Y.  C.  Park,  and  E.  J.  Carpenter. 

Estuaries  ESTUDO,  Vol.   10,  No.  4,  p  316-320, 

December  1987.  2  fig,  2  tab,  29  ref. 

Descriptors:  'Zooplankton,  'Ctenopohores,  'Ni- 
trogen cycle,  'Estuaries,  'Bays,  'Biomass,  'Am- 
monium, Nutrient  regeneration,  Phytoplankton, 
Temperature,  Seasonal  variation,  Great  South  Bay, 
New  York,  Primary  productivity. 

The  rate  of  zooplankton  ammonium  regeneration 
was  measured  in  Great  South  Bay,  Long  Island, 
between  July  1982  and  May  1984.  Ammonium 
excretion  by  macrozooplankton  (>200  microns) 
ranged  from  7  microgram-atoms  ammonium-N/cu 
m/day  in  winter  to  156  microgram-atoms  ammoni- 
um-N/cu m/day  in  spring.  Ammonium  excretion 
by  ctenophores  was  greater  than  or  equivalent  to 
that  of  macrozooplankton  during  the  period  of 
ctenophore  biomass  maximum  in  summer  and  fall. 
The  temperature  coefficient  for  ammonium  excre- 
tion was  1.74  from  2.2  to  27.5  C  for  macrozoo- 
plankton and  1.63  between  17  and  26  C  for  the 
ctenophores.  Ammonium-N  excretion  by  macro- 
zooplankton and  ctenophores  combined  accounted 
for  1  to  3%  of  phytoplankton  nitrogen  require- 
ments in  summer  when  primary  productivity  was 
high  and  39%  in  the  spring.  (Author's  abstract) 
W88-08017 


NEKTON  ASSEMBLAGES  OF  THREE  TRIBU- 
TARIES TO  THE  CALCASIEU  ESTUARY, 
LOUISIANA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 
Biological  and  Environmental  Sciences. 
J.  D.  Felley. 

Estuaries  ESTUDO,  Vol.  10,  No.  4,  p  321-329, 
December  1987.  2  fig,  2  tab,  24  ref.  U.S.  Depart- 
ment of  Energy  Grant  DE-FG01-83EP31 1 11. 

Descriptors:  'Tributaries,  'Aquatic  animals, 
'Bayous,  'Estuaries,  'Estuarine  environment, 
•Nekton,  'Fish,  'Invertebrates,  Calcasieu  estuary, 
Louisiana,  Seasonal  variation,  Municipal  wastes, 
Industrial  wastes,  Dredging,  Channeling,  Chemical 
wastes,  Salinity,  Animal  populations,  Aquatic  pop- 
ulations. 

Nekton  species  were  sampled  monthly  by  seine  in 
three  waterways  that  feed  the  upper  Calcasieu 
Estuary  in  Louisiana.  Of  the  three  bayous  sampled, 
Choupique  Bayou  has  been  least  modified  by  man. 
Contraband  Bayou  and  Bayou  d'Inde  have  been 
highly  modified;  both  have  been  dredged  and 
channelized,  and  both  receive  wastes  from  munici- 
pal sewage  treatment  plants.  Bayou  d'Inde  also 
receives  industrial  waste  from  a  large  petrochemi- 
cal complex.  Detrended  correspondence  analysis 
was  performed  on  a  species-by-sample  matrix  con- 
taining numbers  of  individuals  of  all  species  sam- 
pled at  all  locations.  This  analysis  differentiated 
between  freshwater  assemblages  found  in  a  bayou's 
upper  reaches  and  estuarine  assemblages  found  in 
downstream  reaches,  and  demonstrated  seasonal 
changes  in  species  composition  of  these  assem- 
blages. The  freshwater  and  estuarine  assemblages 
contained  some  species  in  common.  Several  estua- 
rine species  appeared  in  high  numbers  throughout 
the  bayous,  moving  into  freshwater  as  postlarvae 
and  small  juveniles.  These  freshwater  reaches  com- 
prise an  important  nursery  area  for  many  estuarine 
species,  including  commercially  important  forms. 
However,  the  value  of  estuarine  and  freshwater 
nursery  areas  is  compromised  by  human  activities. 
The  results  showed  that  human  activities  dramati- 
cally reduced  the  number  of  species  found  in  a 
bayou  and  reduced  the  value  of  the  bayou  as  a 
nursery  area  for  commercially  important  species. 
(Author's  abstract) 
W88-08018 


OCCURRENCE  AND  DISTRIBUTION  OF 
SHORTNOSE  STURGEON,  ACIPENSER  BRE- 
VIROSTRUM,  IN  THE  UPPER  TIDAL  DELA- 
WARE RIVER, 

Southeastern  Louisiana  Univ.,  Hammond.  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08019 


SEDIMENT  NUTRIENT  FLUXES  IN  A  TIDAL 
FRESHWATER  EMBAYMENT, 

Waterways  Experiment  Station,  Vicksburg,  MS. 
C.  F.  Cerco. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,  p  255-260,  April  1988.  8  fig,  3  tab,  10  ref.  NSF 
Grant  CEE-8307627. 

Descriptors:  'Sediments,  'Tidewater,  'Water  anal- 
ysis, 'Cycling  nutrients,  Eutrophication,  Model 
studies,  Mathematical  studies,  Ammonium,  Ni- 
trates, Phosphate,  Water  temeprature.  Hydrogen 
ion  concentration,  Chlorophyll  A,  Sediment-water 
interfaces. 

Sediment-water  exchanges  of  ammonium,  nitrate, 
and  phosphate  are  incorporated  into  a  eutrophica- 
tion model  of  Gunston  Cove,  Virginia.  The  ex- 
change rates  are  obtained  from  laboratory  meas- 
urements and  are  modeled  as  empirical  functions  of 
temperature,  concentration,  and  pH.  Simulation  of 
the  period  from  June  1  to  September  30,  1983, 
indicates  nitrogen,  phosphorus,  and  chlorophyll  'a' 
are  correctly  modeled  only  when  the  sediment- 
water  nutrient  exchanges  are  taken  into  account. 
(Author's  abstract) 
W88-08030 


DESIGNATION  OF  WETLANDS  BY  WEIGHT- 
ED AVERAGES  OF  VEGETATION  DATA:  A 
PRELIMINARY  EVALUATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08046 


DISPERSAL-MEDIATED  COEXISTENCE  OF 
MUD  SNAILS  (HYDROBIIDAE)  IN  AN  ESTU- 
ARY, 

Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
H.  R.  Siegismund,  and  J.  Hylleberg. 
Marine  Biology  MBIOAJ,  Vol.  94,  No.  3,  p  395- 
402,  April  1987.  4  fig,  1  tab,  25  ref. 

Descriptors:  'Distribution  patterns,  'Snails,  'Estu- 
arine environment,  'Population  dynamics,  'Spe- 
cies composition,  Spatial  distribution,  Annual  dis- 
tribution, Mud,  Kysing  Fjord  estuary  Denmark, 
Salinity. 

The  distribution  of  the  mud  snails  Hydrobia  ven- 
trosa  (Montagu),  H.  neglecta  Muus,  and  Potamo- 
pyrgus  jenkinsi  (Smith)  was  studied  in  the  Kysing 
Fjord  estuary,  Denmark,  from  November  1977  to 
February  1979.  The  hydrobiids  show  habitat  selec- 
tion with  regard  to  salinity  but  coexist  in  large 
areas  of  the  estuary:  P.  jenkinsi  at  the  innermost 
parts  of  the  estuary  together  with  H.  ventrosa, 
with  the  latter  species  extending  its  distribution 
further  to  the  mouth  of  the  estuary,  where  H. 
neglecta  dominates.  H.  ventrosa  and  H.  neglecta 
are  the  only  species  that  have  permanent  popula- 
tions in  the  estuary.  P.  jenkinsi  dies  out  in  the 
estuary  in  the  winter,  but  recolonizes  there  from  a 
small  river  in  the  spring  and  builds  up  a  population 
in  the  innermost  parts  of  the  estuary  during  the 
summer.  H.  ventrosa  and  H.  neglecta  coexist  in  the 
middle  part  of  the  estuary  due  to  continued  disper- 
sal into  this  area.  (Author's  abstract) 
W88-08057 


SPAWNING  AREAS  AND  SEASONS  OF  THE 
SPRAT  (SPRATTUS  SPRATTUS  LINNAEUS, 
1758)  IN  THE  RIA  OF  VIGO  (GALICIA,  NW 
SPAINXEPOCAS  Y  AREAS  DE  PUESTA  DEL 
ESPADIN  (SPRATTUS  SPRATTUS  LINNAEUS, 
1758)  EN  LA  RIA  DE  VIGO,  GALICIA), 
Instituto  de  Investigaciones  Marinas,  Vigo  (Spain). 
M.  J.  Ferreiro,  and  U.  Labarta. 
Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  3,  p 
339-350,  September  1987.  5  fig,  18  ref.  CAICYT- 
CSIC  Project  No.  23113-05. 

Descriptors:  'Fish,  'Sprat,  'Spawning,  'Popula- 
tion dynamics,  'Reproduction,  Temperature  ef- 
fects, Ichthyoplankton,  Salinity,  Spain. 

Monthly  ichthyoplankton  cruises  were  made  in  the 
Ria  of  Vigo  from  September  1979  to  April  1984. 
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Sprat  eggs  were  the  most  abundant  in  these  cruises 
with  densities  up  to  5218  eggs/ 10  sq  m.  The  Ria  of 
Vigo  is  an  important  spawning  area  for  this  spe- 
:ies.  The  spawning  season  lasts  from  late  autumn 
o  spring,  with  temperature  of  the  water  of  13-14 
leg  C.  Sprat  eggs  were  found  in  all  areas  of  the  ria 
ind  seem  unaffected  by  salinity  differences.  Sprat 
:ggs  were  found  mostly  between  10  and  20  meters 
iepth.  (Author's  abstract) 
W88-08087 


TYDROGRAPHY  OF  THE  EBRO  DELTA 
JAYS  (HIDROGRAFIA  DE  LAS  BAHIAS  DEL 
)ELTA  DEL  EBRO), 

nstituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
.  Camp,  and  M.  Delgado. 

nvestigacion  Pesquera  IPESAV,  Vol.  51,  No.  3,  p 
51-369,  September  1987.  9  fig,  1  tab,  8  ref. 
:AICYT-CSIC  Project  AC  16/84. 

Jescriptors:  'Deltas,  'Bays,  'Hydrography,  *Es- 
uaries,  'Salinity,  'Saline-freshwater  interfaces, 
Jroundwater  movement,  Hydrology,  Limnology, 
Lbro  Delta,  Seasonal  variation,  Storms,  Water 
emperature. 

ibro  Delta  bays  are  like  salt-wedge  estuaries,  in 
/hich  the  sea  water  penetrates  as  a  salt  wedge 
long  the  bottom  into  the  estuary  and  the  low 
slinity  water  tends  to  flow  outwards  over  the 
urface.  The  two  bays  show  thermal  oscillations 
reater  than  those  of  the  adjacent  sea  and  the 
ilinity  is,  in  general,  less  than  Mediterranean 
/ater.  The  lateral  fresh  water  inflow  (through  a 
;ries  of  channels)  causes  a  preferential  low  salinity 
istribution  on  this  margin.  Stratification  situations 
redominate,  although  sometimes  (mainly  in 
/inter)  the  water  column  is  uniform,  due  to  low 
ischarge  of  fresh  water  or  to  wind  induced 
lixing.  Fangar,  the  small  bay,  shows  short  period 
uctuations  (1-2  days),  while  in  Alfacs,  appreciable 
ydrographic  changes  occur  in  time  periods  of 
tout  10-20  days,  except  those  due  to  strong 
orms.  The  significance  of  groundwater  seepage 
)  the  hydrography  of  the  bays,  and  alternative 
yclic  sequences  of  inflow  and  outflow  are  dis- 
ussed.  (See  also  W88-08091)  (Author's  abstract) 


HYTOPLANKTON  COMPOSITION  IN  THE 

IA  OF  PONTEVEDRA  (NW  SPAIN)  (COMPO- 

ICION  DEL  FITOPLANCTON  DE  LA  RIA  DE 

ONTEVEDRA  (NO  DO  ESPANA)), 

istituto  de  Investigaciones  Marinas,  Vigo  (Spain). 

.  G.  Figueiras,  and  F.  X.  Niell. 

ivestigacion  Pesquera  IPESAV,  Vol.  51,  No.  3,  p 

H-409,  September  1987.  9  fig,  9  tab,  14  ref. 

'escriptors:  'Diatoms,  'Red  tide,  'Phytoplankton, 
Species  composition,  'Population  dynamics,  Sta- 
tical methods,  Diatoms,  Nutrients,  Pontevedra, 
pain. 

hree  important  sources  of  variation  have  been 
entified  in  phytoplankton  samples  from  the  Ria 
Pontevedra,  using  principal  component  analysis. 
inoflagellates  and  both  large  and  small  centric 
atoms  were  associated  with  great  physical  strati- 
:ation.  Larger  centric  diatoms  and  some  pennate 
atoms  were  associated  with  more  turbulent  re- 
mes.  A  red  tide  was  associated  with  moderate 
ratification  and  with  high  concentrations  of  re- 
ineralized  nutrients.  A  certain  degree  of  hetero- 
aphy  was  found  in  the  inner  part  of  the  Ria.  This 
ight  have  been  detected  in  the  whole  Ria  in  the 
st  stages  of  succession  if  had  it  not  been  masked 
'  the  red  tide.  (Author's  abstract) 
'88-08089 


:hthyoplankton  of  the  albufeira 

*GOON  (1984/1985), 

iboratorio  Nacional  de  Engenharia  e  Tecnologia 

dustrial,  Lisbon  (Portugal). 

•  P.  O.  Duarte. 

vestigacion  Pesquera  IPESAV,  Vol.  51,  No.  3,  p 

1-426,   September    1987.   8   fig,  4  tab,   7   ref,   2 

>pend. 

escriptors:  'Fish  eggs,  'Coastal  waters,  'Species 
imposition,  'Reproduction,  'Seasonal  variation. 


•Lagoons,  'Estuaries,  'Zooplankton,  Biomass, 
Ichthyoplankton,  Aquatic  habitats.  Aquatic  ani- 
mals, Albufeira  lagoon,  Dissolved  oxygen,  Anaero- 
bic conditions,  Portugal,  Stratification,  Urbaniza- 
tion. 

The  Albufeira  lagoon  is  a  coastal  ecosystem  situat- 
ed on  the  western  coast  of  Portugal.  This  system  is 
surrounded  by  dunes,  presenting  disordered  urban- 
ization and  largely  destroyed  vegetation.  Albufeira 
Lagoon  lost  contact  with  the  ocean  for  the  months 
of  February  and  March.  In  that  period  there  was 
an  enrichment  of  dissolved  oxygen  in  the  surface 
waters,  while  the  deep  layers  were  practrically 
anoxic.  There  was  also  a  greater  stratification  of 
the  water  column.  Fish  eggs  and  larvae  were  col- 
lected monthly  during  a  period  of  13  months  in 
Albufeira  Lagoon  (September  1984  to  September 
1985).  The  species  composition,  abundance,  annual 
occurrence  and  spatial  variation  are  analyzed.  The 
results  showed  a  clear  contrast  between  down- 
stream and  upstream  zones,  places  with  different 
ecological  conditions.  The  anchovy  is  the  most 
abundant  species  in  the  lagoon  with  a  preferred 
spawning  area  in  the  upstream  zone,  known  as  the 
'small  lagoon'.  (Alexander  -  PTT) 
W88-08090 


ABUNDANCE  AND  DISTRIBUTION  OF  DIS- 
SOLVED INORGANIC  NUTRIENTS  IN  THE 
EBRO  DELTA  BAYS  (ABUNDANCIA  Y  DIS- 
TRIBUCION  DE  NUTRIENTES  INORGANI- 
COS  DISUELTOS  EN  LAS  BAHIAS  DEL 
DELTA  DEL  EBRO), 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
For  primary  bibliographic  entry  see  Field  5B 
W88-08091 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  PHYTOPLANKTON  IN  THE  RIA  OF  PON- 
TEVEDRA (NW  SPAIN)  (DISTRIBUCION  ES- 
TACIONAL  Y  ESPACIAL  DEL  FITOPLANC- 
TON EN  LA  RIA  DE  PONTEVEDRA  (NO  DE 
ESPANA)), 

Instituto  de  Investigaciones  Marinas,  Vigo  (Spain). 
F.  G.  Figueiras,  and  F.  X.  Niell. 
Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  2,  p 
293-320,  June  1987.  6  fig,  2  tab,  22  ref. 

Descriptors:  'Coastal  waters,  'Bays,  'Water  pollu- 
tion sources,  'Red  tide,  'Phytoplankton,  'Biomass, 
'Seasonal  variation,  Cycling  nutrients,  Species 
composition,  Aquatic  plants,  Taxonomy,  Morphol- 
ogy, Spatial  distribution,  Ria  of  Pontevedra,  Spain, 
Protozoa. 

The  annual  cycle  of  phytoplankton  in  the  ria  of 
Pontevedra  has  been  studied.  The  total  abundance, 
and  that  of  the  more  important  groups,  reveals  an 
annual  regime  typical  of  temperate  waters  influ- 
enced by  upwelling.  The  course  of  succession  is 
interrupted  by  the  injection  of  nutrients  and  by 
turbulence.  Oliogotrich  ciliates  and  small  species  of 
phytoplankton  reach  maximal  numbers  at  times 
and  in  places  where  stability  is  greatest.  An  en- 
larged species  list  is  provided  for  the  area.  This  list 
emphasizes  the  importance  of  naked  flagellates. 
The  red  tide  of  October  (1980)  was  dominated  by 
Olisthodiscus  luteus.  As  there  is  some  controversy 
concerning  the  taxonomy  of  this  species,  a  short 
description  of  the  morphology  is  presented.  (Au- 
thor's abstract) 
W88-08092 


FORMATION  OF  LONGITUDINAL  FRONTS 
IN  A  COASTAL  PLAIN  ESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
L.  M.  Huzzey,  and  J.  M.  Brubaker. 
Journal  of  Geophysical  Research  JGRCEY,  Vol. 
93,  No.  C2,  p  1329-1334,  February  15,  1988.  8  fie, 
16  ref.  * 

Descriptors:  'Estuaries,  'Tidal  rivers,  'Water  cir- 
culation, 'Density  gradients,  Coastal  plains, 
Shoals,  Channels,  Water  currents,  Tides,  Tidal  cur- 
rents, Density,  Advection,  York  River,  Chesa- 
peake Bay,  Virginia. 

Longitudinal  estuarine  fronts,  aligned  parallel  to 
the  axis  of  the  estuary,  are  characteristic  of  the 
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York  River,  a  Chesapeake  Bay  tributary  in  Virgin- 
ia. The  surface-convergent  circulations  associated 
with  these  features  bring  foam  and  other  floating 
debris  into  a  line  along  the  position  of  the  front. 
The  time  scale  for  front  genesis  and  decay  is  of  the 
order  of  hours;  they  are  usually  located  at  the 
inner  edge  of  the  shoals  or  over  the  main  channel. 
Field  measurements  have  shown  marked  intratidal 
differences  in  density  and  current  speeds  across 
this  estuary.  These  can  be  correlated  with  changes 
in  depth  and  the  strength  of  the  advective  process- 
es. Differential  advection  between  the  channel  and 
shoal  regions,  when  acting  upon  a  constant  longi- 
tudinal density  gradient,  is  shown  to  be  of  suffi- 
cient magnitude  to  generate  strong  lateral  density 
gradients,  and  thus  form  fronts,  at  particular  times 
within  the  tidal  cycle.  (Author's  abstract) 
W88-08136 


'OVERSHOOTING'  EFFECTS  DUE  TO  HY- 
DRODISPERSIVE  MIXING  OF  SALTWATER 
LAYERS  IN  AQUIFERS, 

Akademie  der  Wissenschaften  der  DDR,  Berlin. 
Zentralinstitut  fuer  Matematik  und  Mechanik. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08176 


SPECTRAL  ANALYSIS  OF  STORM  SURGE  IN 
HONG  KONG  VICTORIA  HARBOUR, 

Norton  Christensen,  Salt  Lake  City,  UT.  Diamond 

Technology  Center. 

S.K.W.  Tou,  and  K.  Arumugam. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.   3,  p   178-183,  September   1986.   7  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Hydrologic 
models,  'Storm  surges,  'Hydrographs,  'Harbors, 
'Tidal  amplitude,  Harbor  oscillations,  Hong  Kong. 

Based  on  a  linear  model  the  dynamic  characteris- 
tics of  Victoria  Harbour  (Hong  Kong)  were  ob- 
tained by  means  of  spectral  analysis  of  the  storm 
surge  hydrographs.  The  harbor  is  an  ideal  one 
which  has  a  small  gain  factor  and  a  flat  response  in 
the  frequency  range  0  to  0.00006  Hz.  The  power 
spectra  possess  the  narrow  band  features  which 
indicate  that  the  periodic  components  associated 
with  tidal  motions  are  predominant  over  the 
random  components.  The  power  spectrum  corre- 
sponding to  a  frequency  of  0.000023  Hz  is  likely  to 
be  associated  with  the  tides.  The  peaks  in  the 
power  spectra  at  zero  frequency  suggest  that  the 
pumping  mode  of  oscillations  is  dominant  in  a 
storm  surge.  This  mode  of  oscillations  represents 
the  temporal  variations  in  mean  sea  level.  To  dem- 
onstrate the  full  potential  of  the  present  model, 
more  case  studies  should  be  conducted  when  surge 
as  well  as  non-surge  data  are  available.  (Author's 
abstract) 
W88-08186 


SWELL  MODEL  OF  THE  GERMAN  BIGHT, 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 
J.  W.  Dippner. 

Coastal  Engineering  COENDE,  Vol.  11,  No.  5/6, 
p  527-538,  December,  1987.  6  fig,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
models,  'Bights,  'German  Bight,  'Water  currents, 
'Tides,  'Waves,  Model  studies,  Energy,  Momen- 
tum transfer.  Shallow  water,  Mathematical  equa- 
tions, Engineering,  Coastal  engineering. 

A  numerical  model  was  developed  to  investigate 
the  contribution  of  wave-induced  currents  to  the 
tidal  residual  circulation  in  the  German  Bight.  The 
momentum  transfer  by  swell  decaying  to  the  mean 
circulation  is  calculated,  including  wave-current 
interaction  without  refraction.  The  model  couples 
deep-water  and  shallow-water  energy  dissipation 
mechanisms  such  as  wave  attenuation  and  wave 
breaking.  The  model  also  computes  wave  set-up, 
wave  set-down,  and  a  longshore  current.  The  pure 
wave-induced  circulation  is  calculated,  as  well  as 
the  residual  circulation  due  to  the  interaction  be- 
tween waves  and  tide.  Results  suggest  that  the 
wave-induced  currents  can  be  neglected  for  the 
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calculation  of  transport  of  near-surface  pollutants. 

(Author's  abstract) 

W88-08202 


CONSERVATION  PROBLEMS  AND  MANAGE- 
MENT OPTIONS  IN  ESTUARIES:  THE  BOT 
RIVER  ESTUARY,  SOUTH  AFRICA,  AS  A 
CASE-HISTORY  FOR  MANAGEMENT  OF 
CLOSED  ESTUARIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

R.  Bally. 

Environmental  Conservation  EVCNA4,  Vol.  14, 
No.  1,  p  45-51,  Spring  1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Estuaries,  'Water  conservation, 
•Management  planning,  Coastal  waters,  Blind  estu- 
aries. Lakes,  Vleis,  Limnology,  Lagoons,  Bot 
River,  South  Africa. 

Closed  (or  'blind')  estuaries  are  common  features, 
throughout  the  world,  of  areas  experiencing  mark- 
edly seasonal  rainfall.  The  Bot  River  vlei  is  a 
closed  estuary  which  faces  considerable  problems 
of  management  and  conservation.  For  the  past  100 
years  or  more,  the  estuary  has  opened  to  the  sea 
every  2-5  years  by  artificial  means,  resulting  in  a 
very  great  variability  of  physical  conditions  and  a 
concomitantly  low  diversity  of  organisms  able  to 
occupy  the  estuary  permanently.  Nevertheless, 
those  species  that  do  exist  in  the  Bot  River  vlei  are 
mostly  estuarine  species.  The  estuary  is  separated 
from  the  sea  by  a  dune  barrier  that  is  in  the  process 
of  widening,  and  this,  together  with  an  overflow 
channel  to  a  neighboring  estuary,  suggests  that  if 
the  Bot  River  vlei  were  left  to  its  own  devices,  it 
would  turn  into  a  freshwater  system  within  a  few 
years.  The  Bot  River  vlei  is  therefore  a  system  that 
could  be  managed  either  as  a  partial  estuary  or  as  a 
freshwater  coastal  lake.  The  merits  and  demerits  of 
these  options  are  discussed,  as  are  the  problems 
faced  with  having  any  single  option  implemented, 
due  to  the  development  of  a  number  of  interest 
groups  with  partially  conflicting  demands  and  de- 
sires. The  case  of  the  Bot  River  vlei  illustrates  the 
problems  and  conflicts  that  may  arise  when  at- 
tempts are  made  to  manage  closed  estuaries  and 
lagoons,  and  is  of  interest  for  the  management  of 
comparable  situations  in  other  parts  of  the  world. 
(Sand-PTT) 
W88-08216 


FORESEEABLE  FLOODING  AND  DEATH  OF 
COASTAL  WETLAND  FORESTS, 

Louisiana    State    Univ.,    Baton    Rouge.    Lab.    for 
Weland  Soils  and  Sediments. 
R.  D.  DeLaune,  W.  H.  Patric,  and  S.  R.  Pezeshki. 
Environmental  Conservation  EVCNA4,  Vol.   14, 
No.  2,  p  129-133,  Summer  1987.  5  fig,  1  tab,  19  ref. 

Descriptors:  'Wetland  forests,  'Swamps,  'Coastal 
waters,  'Deltas,  'Floods,  'Sedimentation  rates, 
Submergence,  Deterioration,  Oak,  Cypress,  Water 
level.  Sea  level,  Mississippi  River,  Saline  water 
intrusion,  Greenhouse  effect. 

Relationships  between  sedimentation,  submer- 
gence, and  deterioration  of  a  Mississippi  River 
deltaic-plain  coastal  wetland  forest  were  investi- 
gated. Measured  sedimentation  rates  (0.63  +  or  - 
0.35  cm  per  yr)  as  determined  by  cesium-137 
dating  were  considerably  less  than  the  rapid  in- 
crease in  water  level  (c.  1.36  cm  per  yr).  Trans- 
planted seedlings  of  Quercus  lyrata  (Overcup  Oak) 
and  of  Taxodium  distichum  (Bald  Cypress)  sur- 
vived only  on  the  most  elevated  natural  ridge  in 
this  swamp-forest.  The  combined  effects  of  rapid 
subsidence,  eustatic  sea-level  rise,  and  accompany- 
ing salt-water  intrusion,  could  destroy  much  of 
these  swamp-forests  and  cause  major  habitat 
changes  in  this  ecologically  important  region.  Re- 
sults presented  may  represent  future  conditions  for 
many  forested  coastal  regions  of  the  world,  which 
may  experience  a  rapid  rise  in  water  level  as  a 
result  of  the  predicted  'greenhouse'  warming,  con- 
sequent melting  of  ice,  and  accelerated  world-wide 
sea  level  rise.  (Sand-PTT) 
W88-08218 


INDUSTRIAL  DEVELOPMENT  EFFECTS  ON 
THE  ECOLOGY  OF  A  PACIFIC  MEXICAN  ES- 
TUARY, 

Centro  de  Investigacion  Cientifica  y  de  Educacion 

Superior  de  Ensenada  (Mexico). 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08219 


COASTAL   EUTROPHICATION   IN   SWEDEN: 
REDUCING  NITROGEN  IN  LAND  RUNOFF, 

Halland  County  Administrative  Board,  Halmstad 

(Sweden). 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08227 


FLUIDIZATION  OF  MUD  IN  ESTUARIES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08243 

BEHAVIOUR  AND  ECOLOGICAL  IMPOR- 
TANCE OF  A  MUD  SNAIL  (ILYANASSA  OB- 
SOLETA)  POPULATION  IN  A  TEMPERATE 
MACROTIDAL  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Dept.  of  Fisheries  and  Oceans. 

P.  J.  Cranford. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 

No.  22,  p  459-466,  February  1988.  5  fig,  2  tab,  45 

ref. 

Descriptors:  'Aquatic  life,  'Aquatic  animals,  'Es- 
tuaries, 'Intertidal  areas,  Ecosystems,  Behavior, 
Reproduction,  Mud  snail,  Aquatic  plants,  Macroal- 
gae,  Detritus,  Seasonal  variation.  Bay  of  Fundy, 
Canada,  Predation. 

A  population  of  Ilyanassa  obsoleta  was  sampled 
during  the  8-monthy  period  when  they  are  present 
in  the  intertidal  zone  in  the  Southern  Bight  of 
Minas  Basin,  Bay  of  Fundy.  Mud  snails  were  first 
observed  in  April,  and  spawning  took  place  in  late 
May  and  early  June.  Flesh  weight  increased  be- 
tween May  and  November,  with  the  highest 
growth  rates  recorded  during  August  and  Septem- 
ber. During  November  the  population  returned  to 
the  subtidal  zone,  where  energy  reserves  are  par- 
tially utilized  during  winter.  Clustering  and  differ- 
ential habitat  selection  (salt  marsh  or  mud  flat) 
within  size  classes  resulted  in  large  spatial  vari- 
ations in  density,  standing  stock,  and  production. 
Production  by  I.  obsoleta  averaged  1.1  g  C  per 
square  meter  during  their  stay  in  the  intertidal 
zone.  The  supply  of  carbon  from  epibenthic  mi- 
croalgae  is  insufficient  to  meet  the  requirements  of 
this  population.  Detritus  derived  from  Spartina  is 
believed  to  be  an  important  additional  source  of 
carbon.  I.  obsoleta  is  not  a  major  prey  item  of  any 
of  the  better  known  predators  in  this  region.  Their 
importance  to  the  intertidal  community  results 
from  the  direct  (predation)  and  indirect  (competi- 
tion, disturbance,  nutrient  regeneration,  and  biotur- 
bation)  influence  of  their  presence  on  sedimentary 
microbial  process  and  the  resident  benthic  flora 
and  fauna.  (Author's  abstract) 
W88-08302 


FIELD  VERIFICATION  OF  WAVE  EQUATION 
TIDAL  DYNAMICS  IN  THE  ENGLISH  CHAN- 
NEL AND  SOUTHERN  NORTH  SEA, 
Thayer  School  of  Engineering,  Hanover,  NH. 
F.  E.  Werner,  and  D.  R.  Lynch. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  3,  p  115-130,  September  1987.  29  fig,  16  ref, 
append.  National  Science  Foundation  Grant  CEE- 
8352226. 

Descriptors:  'Estuaries,  'Coastal  waters,  'Tidal 
waves,  'Tides,  'Tidal  currents,  Dynamics,  Finite 
element  method,  Wave  equation,  Simulation  analy- 
sis, Mathematical  methods,  English  Channel, 
North  Sea,  Field  tests. 

A  simulation  of  the  tides  and  tidal  currents  was 
carried  out  for  the  English  Channel  and  southern 
North  Sea  using  the  lumped,  implicit  Wave  Equa- 
tion formulation  on  linear  finite  elements.  Com- 
parisons to  tide  gauge  data  and  current  meter 
records   without   any   attempt   at   fine-tuning   the 


solution  showed  good  agreement  overall.  The  so- 
lution of  the  2-D,  inviscid  shallow  water  equations 
(no  horizontal  diffusion  of  momentum  included  for 
numerical  stability  or  otherwise)  can  provide  an 
accurate  solution  to  the  problem  of  tidal  propaga- 
tion. (Sand-PTT) 
W88-08345 


SIMULATION  OF  TIDAL  FLOW  IN  THE 
SOUTHERN  PART  OF  THE  NORTH  SEA  AND 
THE  ENGLISH  CHANNEL, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

W.  G.  Gray,  J.  Drolet,  and  P.  E.  Kinnmark. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  3,  p  131-137,  September  1987.  13  fig,  13  ref. 
National  Science  Foundation  Grant  CEE-8419366. 

Descriptors:  'Estuaries,  'Coastal  waters,  'Model 
studies,  'Tides,  'Tidal  currents,  'Simulation  analy- 
sis, Mathematical  models,  North  Sea,  English 
Channel,  Finite  difference  methods,  Finite  element 
method. 

Prediction  of  circulation  in  estuaries  and  coastal 
regions  presents  a  challenge  to  numerical  model- 
ers. To  obtain  an  operational  simulation  model,  the 
spatial  and  temporal  dependence  of  the  governing 
equations  must  be  approximated.  The  development 
of  spatial  approximations  has  proceeded  essentially 
within  the  framework  of  two  classes  of  approxima- 
tions: finite  differences;  and,  finite  elements.  This 
paper  contains  a  formulation  of  the  governing 
wave  equations,  a  presentation  of  numerical  ap- 
proximations, a  short  description  of  the  data  set 
and  a  comparison  between  measured  and  predicted 
data  for  tidal  flow  in  the  southern  part  of  the 
North  Sea  and  the  English  Channel.  The  comput- 
ed results  show  good  agreement  in  many  cases 
with  measured  data,  but  remaining  discrepancies 
warrant  further  search  for  higher  accuracy  in  nu- 
merical simulation  methods  as  well  as  in  field 
measurement  techniques.  (Sand-PTT) 
W88-08346 


MODEL  FOR  TIDES  AND  CURRENTS  IN  THE 
ENGLISH  CHANNEL  AND  SOUTHERN 
NORTH  SEA, 

Geological  Survey,  Tacoma,  WA. 

R.  A.  Walters. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  3,  p  138-148,  September  1987.  20  fig,  2  tab,  18 

ref. 

Descriptors:  'Estuaries,  'Coastal  waters,  'Watei 
currents,  'Model  studies,  'Tides,  'Tidal  currents: 
'Finite  element  method,  Mathematical  models 
Simulation  analysis,  English  Channel,  North  Sea 

The  amplitude  and  phase  of  11  tidal  constituent! 
for  the  English  Channel  and  southern  North  S« 
are  calculated  using  a  frequency  domain,  finit( 
element  model.  The  governing  equations  -  the  shal 
low  water  equations  -  are  modified  such  that  se< 
level  is  calculated  using  an  elliptic  equation  of  th( 
Helmholtz  type  followed  by  a  back-calculation  o 
velocity  using  the  primitive  momentum  equations 
Triangular  elements  with  linear  basis  functions  an 
used.  The  modified  form  of  the  governing  equa 
tions  provides  stable  solutions  with  little  numerica 
noise.  In  this  field-scale  test  problem,  the  mode 
was  able  to  produce  the  details  of  the  structure  o 
1 1  tidal  constituents.  (Author's  abstract) 
W88-08347 


MODELLING  OF  DISPERSION  IN  2-D  TIDA1 
FLOW  OVER  AN  UNEVEN  BED, 

Technische  Hogeschool  Delft  (Netherlands).  Depl 

of  Civil  Engineering. 

J.  P.  T.  Kalkwijk. 

Advances  in  Water  Resources  AWREDI,  Vol.  K 

No.  3,  p  164-172,  September  1987.  5  fig,   11  rel 

append. 

Descriptors:  'Channel  morphology,  'Coast! 
waters,  'Dispersion,  'Tidal  flow,  'Tidal  hydrai 
lies,  Mathematical  models,  Taylor  approximator 
Advection-diffusion  equation,  Dispersion. 
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This  paper  deals  with  the  effective  mixing  by  topo- 
graphic induced  velocity  variations  in  2-D  tidal 
flow.  This  type  of  mixing  is  characterized  by  tidal- 
ly-averaged  dispersion  coefficients,  which  depend 
on  the  magnitude  of  the  depth  variations  with 
respect  to  mean  depth,  the  velocity  variations  and 
the  basic  dispersion  coefficients.  The  analysis  is 
principally  based  on  a  Taylor  type  approximation 
(large  clouds,  small  concentration  variations)  of 
the  2-D  advection  diffusion  equation  and  a  2-D 
velocity  field  that  behaves  harmonically  both  in 
time  and  in  space.  Neglecting  transient  phenomena 
and  applying  time  and  space  averaging  the  effec- 
tive dispersion  coefficients  can  be  derived.  Under 
certain  circumstances  it  is  possible  to  relate  the 
velocity  variations  to  the  depth  variations,  so  that 
finally  effective  dispersion  coefficients  can  be  de- 
termined using  the  power  spectrum  of  the  depth 
variations.  Attention  is  paid  to  the  modelling  of 
sub-grid  mixing  in  case  of  numerical  integration  of 
the  advection-diffusion  equation.  It  appears  that 
the  dispersion  coefficients  taking  into  account  of 
the  sub-grid  mixing  are  not  only  determined  by  the 
velocity  variations  within  a  certain  grid  cell,  but 
also  by  the  velocity  variations  at  a  larger  scale. 
(Author's  abstract) 
W88-08350 


STUDIES  OF  TIDAL  FLAT  ENVIRONMENTS 
WITH  LANDSAT  MSS  DATA, 

Roskilde  Universitetscenter  (Denmark). 
S.  Folving. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  with 
EARSeL's  General  Assembly  at  the  Technical 
University  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  289-293,  8 
fig,  4  ref. 

Descriptors:  *Tidal  flats,  *Landsat,  *Data  interpre- 
tation, 'Remote  sensing,  *Satellite  technology, 
Maps,  Turbidity,  Mapping. 

Multitemporal  Landsat  data  has  been  used  to  clas- 
sify and  map  tidal  flats  in  accordance  with  the 
main  sediment  types  found  by  field  work.  By  com- 
bining imagery  from  1976  with  imagery  from  1981, 
and  by  means  of  principal  component  analysis,  it 
was  possible  to  detect  major  changes  in  the  sandy 
tidal  flats.  Changes  in  the  silty  and  clayey  tidal 
flats  seem  rather  hard  to  detect.  Multispectral 
measurements  from  aircraft,  150  m  above  the  sur- 
face, recorded  concurrently  with  collection  of 
water  samples  were  used  to  calibrate  the  satellite 
data.  Multivariate  statistical  analysis  were  per- 
formed, and  the  results  made  it  possible  to  map  the 
spatial  variation  in  concentrations  of  suspended 
matter.  (See  also  W88-08470)  (Author's  abstract) 
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COMMUNITY  STRUCTURE, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 
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EFFECTS  OF  DIESEL  OIL  ON  COMMERCIAL 
BENTHIC  ALGAE  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5C. 
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SETTLEMENT,  GROWTH  AND  COMMUNITY 
STRUCTURE  ON  GRANITE  CHIPS.  A  COM- 
PARISON BETWEEN  FOUR  BASINA  AT  S.E.S. 
AND  A  SHELTERED  LOCALITY  IN  THE  OS- 
LOFJORD, 

Uppsala  Ionospheric  Observatory  (Sweden). 
For  primary  bibliographic  entry  see  Field  5C. 
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POPULATION     GENETICS     OF    LITTORINA 
LITTOREA  AT  SOLBERGSTRAND, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08489 


POPULATION      GENETICS      OF      MYTILUS 
EDULIS  AT  SOLBERGSTRAND, 


For  primary  bibliographic  entry  see  Field  5C. 
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CARCINUS  MAENAS  (L.)  IN  THE  FOUR  ROCK 
BOTTOM  BASINS  AT  SOLBERGSTRAND  EX- 
PERIMENTAL STATION, 

Uppsala  Ionospheric  Observatory  (Sweden). 
K.  Moe,  O.  A.  Folium,  and  E.  Lystad. 
IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.   Norwegian   Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  1 19-128,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Predation,  *Crabs,  *Solbergstrand, 
♦Norway,  'Population  dynamics,  Ecological  ef- 
fects, Mytilus  Seasonal  variation,  Algae. 

The  number  of  predators  inside  the  basins  at  Sol- 
bergstrand  Environmental  Station  (S.E.S.)  are 
small.  They  are  limited  by  a  planktonic  input  from 
the  pipelines,  or  by  their  own  ability  to  increase 
the  present  population.  One  of  the  most  conspicu- 
ous predators  here  is  the  shore  crab,  Carcinus 
maenus,  which  influences  the  community  struc- 
ture. Carcinus  predates  on  young  Littorina  littorea 
and  newly  settled  Mytilus  edulis,  and  is  probably 
eating  or  at  least  disturbing  newly  settled  barnacles 
and  other  small  organisms  on  the  substrate  by 
'scavenging'.  One  of  the  most  important  contribu- 
tions expected  from  the  crabs  is  their  ability  to 
disturb  or  to  keep  the  periwinkle  population  down. 
An  interaction  is  suspected  to  be  taking  place 
between  Littorina  grazing  and  Carcinus  predation, 
and  the  aim  of  this  work  was  to  estimate  the  crab 
population  in  each  basin  for  a  comparison  with  the 
Littorina  population  and  the  community  structure 
of  benthic  organisms.  An  increase  was  expected  in 
the  number  of  crabs  in  each  basin  during  the 
summer  when  the  newly  hatched  individuals  grew 
larger  and  were  easier  to  sample.  After  the  last 
moulting  in  autumn,  according  to  previous  work, 
some  of  the  oldest  generation  would  die  and  the 
population  size  would  decrease.  These  assumptions 
seem  to  fit  the  data  for  High  Oil  (HO)  and  C4 
(control  4).  Great  variations  of  numbers  were 
found  in  C2  (control  2),  and  have  two  explana- 
tions. One  is  the  artificial  wall  with  possibilities  for 
the  crabs  to  migrate  below  or  through  to  the 
chamber  behind.  The  other  is  the  very  dense  cover 
of  algae,  mainly  Fucus  serratus,  at  the  bottom  of 
the  basin.  The  very  low  number  of  crabs  found  in 
the  September  sampling  in  LO  is  partly  due  to  the 
tendency  of  some  crabs  being  buried  in  the  sparse 
sediment,  and  the  accumulation  of  algae  fragments 
in  one  end  of  the  basin.  (See  also  W88-08482) 
(Lantz-PTT) 
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SUBLETHAL  BIOLOGICAL  EFFECTS  AND 
RECOVERY  OF  MUSSELS  (MYTILUS 
EDULIS)  FOLLOWING  CHRONIC  EXPOSURE 
TO  PETROLEUM  HYDROCARBONS:  PHYSI- 
OLOGICAL RESPONSES, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5C. 
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ORGANIC     ENRICHMENT     OF     SUBTIDAL 

SEDIMENTS     WITH     POWDERED     ASCHO- 

PHYLLUM  NODOSUM:  AN  EXPERIMENTAL 

STUDY  IN  THE  SOFT  BOTTOM  MESOCOSM 

AT  SOLBERGSTRAND, 

For  primary  bibliographic  entry  see  Field  5B. 
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SOLITARY  BRYOZOA  MONOBRYOZOON  LI- 
MICOLA  (CTENOSTOMATA),  A  COMPARI- 
SON OF  MESOCOSM  AND  FIELD  SAMPLES 
FROM  THE  OSLOFJORD, 

J.  A.  Berge,  H.  P.  Leinaas,  and  K.  Sandoy. 
IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.   Norwegian   Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  231-251,  2  fig,  2  tab,  8  ref. 

Descriptors:  *Bryozoa,  'Fjords,  'Norway,  'Ecol- 
ogy, 'Sediments,  Ecosystems,  Population  dynam- 
ics, Mesocosms,  Oslofjords,  Biological  studies. 
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Subtidal  sediment  from  the  Oslofjord  was  sampled 
and  transported  in  boxes  into  an  indoor  mesocosms 
to  establish  a  soft  bottom  community  for  experi- 
mental studies.  After  7  months,  662  individuals  of 
the  solitary  bryozoan  Monobryozoon  limicola 
were  found  inside  the  mesocosm  in  6  of  24  cores 
(inner  diameter  6  cm).  This  is  the  first  record  of  M. 
limicola  in  Norway.  The  mean  number  of  this 
species  per  corer  was  27.5  with  a  highly  aggregat- 
ed distribution.  The  number  of  other  organisms 
found  in  the  cores  where  M.  limicola  were  found 
was  significantly  lower  than  in  cores  where  M. 
limicola  was  absent.  M.  limicola  was  not  found  at 
the  site  from  where  the  sediment  in  the  mesocosm 
originated.  It  is  proposed  that  the  high  density  of 
this  species  in  the  mesocosm  in  a  function  of  re- 
duced competition,  predation,  or  disturbance  from 
other  organisms  which  were  more  vulnerable  to 
the  environmental  conditions  in  the  mesocosm 
and/or  the  method  of  sampling  and  transportation. 
(See  also  W88-08482)  (Author's  abstract) 
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GRAYS  HARBOR  ESTUARY  MANAGEMENT 
PLAN. 

For   primary   bibliographic   entry   see   Field    5G. 
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NEW  HAMPSHIRE  COASTAL  PROGRAM 
OCEAN  AND  HARBOR  SEGMENT  AND 
FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National   Oceanic   and   Atmospheric   Administra- 
tion,  Washington,   DC.   Office   of  Coastal   Zone 
Management. 
For   primary   bibliographic   entry   see   Field   5G. 
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EFFECTS  OF  ELEVATED  C02  ON  CHESA- 
PEAKE BAY  WETLANDS:  II.  GAS  EXCHANGE 
AND  MICROENVIRONMENT  IN  OPEN  TOP 
CHAMBERS, 

Smithsonian  Institution,  Edgewater,  MD.  Chesa- 
peake Bay  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
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GLOBAL  TRENDS  IN  THE  NATURE  OF  OR- 
GANIC MATTER   IN   RIVER  SUSPENSIONS, 

Hamburg  Univ.  (Germany,  F.R.).  Geologisch-Pa- 

laeontologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2E. 
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MEASUREMENTS  OF  CHLOROPHYLL-A 
FROM  PHYTOPLANKTON  USING  ETHANOL 
AS  EXTRACTION  SOLVENT, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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SPECTROFLUOROMETRIC  DETERMINA- 
TION OF  CHLOROPHYLLS  AND  PHEOPHY- 
TINS, 

Laboratoire  Arago,  Banyuls-sur-Mer  (France). 
J.  Neveux,  and  M.  Panouse. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  109, 
No.  4,  p  567-581,  June  1987.  4  tab,  27  ref.  URA 
117,  GRECO  34,  RCP  598. 

Descriptors:  'Marine  environment,  'Fluorescence, 
'Pheophytins,  'Chlorophyll,  'Analytical  methods, 
'Spectrophotometry,  Measuring  instruments,  Phy- 
toplankton,  Performance  evaluation.  Acidification, 
Wavelength,  Chlorophyll  a,  Chlorophyll  b.  Chlo- 
rophyll c,  Pheophytin  a,  Pheophytin  b,  Pheopor- 
phyrin  c. 

The  use  of  selective  fluorescence  excitation  and 
emission  wavelengths  in  the  determination  of 
chlorophylls  and  pheophytins  in  crude  acetone  ex- 
tracts of  marine  phytoplankton  is  tested.  The 
method  does  not  include  acidification.  Using  the 
less  expensive  types  of  spectrophotofluorometer 
(non-corrected),  it  is  necessary  to  have  a  conven- 
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ient  stable  reference  to  check  the  instrument  and  to 
correct  fluorescence  measurements.  However,  it 
appears  more  convenient  to  take  a  reference  show- 
ing excitation  and  emission  spectra  in  the  same 
wavelength  range  as  that  of  chlorophyll  pigments. 
Pheophytin-a  in  polymethyl-methacrylate  repre- 
sents such  a  reference.  Accuracy  in  a  pigment 
determination  is  dependent  on  its  quantum  yield, 
its  relative  abundance  and  its  spectral  overlap  with 
those  of  other  pigments  present.  For  marine  sam- 
ples, better  assessment  for  chlorophyll-a,  -b  and  -c 
can  be  expected  using  spectrofluorometry  than  by 
more  traditional  methods.  Good  accuracy  for  phe- 
ophytin-a is  also  found  when  it  represents  at  least 
10%  of  the  total  chlorophyll-a  +  pheophytin-a. 
Weak  or  no  accuracy  in  pheophytin-b  and  pheo- 
porphyrin-c  concentrations  is  observed.  (Author's 
abstract) 
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DETERMINATION  OF  TECHNETIUM-99  IN 
THE  BROWN  MARINE  ALGA  FUCUS  SPIRA- 
LIS COLLECTED  ALONG  THE  BELGIAN 
COAST, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). 

For  primary  bibliographic  entry  see  Field  5A. 
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METHODOLOGICAL  APPROACH  TO  THE 
EVALUATION  OF  DIFFUSION  COEFFI- 
CIENTS OF  RADIONUCLIDES  IN  MARINE 
COASTAL  SEDIMENTS, 

Pavia  Univ.   (Italy).   Dipt,   di  Chimica  Generale. 
For  primary  bibliographic  entry  see  Field  5A. 
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RADIONUCLIDES  IN  COASTAL  AND  ESTUA- 
RINE  SEDIMENTS  FROM  WIRRAL  AND  LAN- 
CASHIRE, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5A. 
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STUDIES   ON   THE    MOTION   OF   GROUND 

WATER    WITH    DISPERSION    IN    COASTAL 

AQUIFERS:    HI.    DISPERSIVITIES    IN    NAKA 

RIVER   AND   KIKI    RIVER    ESTUARIES,   (IN 

JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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STUDIES   ON   THE   MOTION    OF   GROUND 

WATER    WITH    DISPERSION    IN    COASTAL 

AQUIFERS:      IV.      NUMERICAL     ANALYSIS 

BASED  ON  TWO-DIMENSIONAL  UNSTEADY 

STATE  MODEL,  (IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
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MACROBENTHIC  FAUNAS  OF  TWO  BRACK- 
ISH LAGOONS  WITH  DIFFERENT  SALINITY 
IN  KAMIKOSHIKI  ISLAND,  KAGOSHIMA 
PREFECTURE,  (IN  JAPANESE), 

Tokyo  Univ.  (Japan).  Dept.  of  Geography 

M   Yarnamuro. 

Japanese  Journal  of  Limnology  R1ZAA,  Vol.  48. 

No    3.  p  177-186,  July  1987.  8  fig,  3  tab,  43  ref. 

Descriptors:  'Benthic  fauna,  'Brackish  water,  •La- 
goons, Kamikoshiki  Island  Japan.  Midges,  Oligo- 
chaetes,  Salinity,  Marine  animals,  Population  densi- 
ty. Seasonal  variation,  Mollusks,  Polychaetes,  Bi- 
valves. 

Quantitative  seasonal  samplings  of  macrobenthos 
were  carried  out  in  two  brackish  lakes  with  differ- 
ent salinities  on  Kamikoshiki  Island,  Kagoshima 
Prefecture.  At  Lake  Kazakiike,  where  chlorinity  of 
the  water  was  around  I  ppt,  macrobenthic  fauna 
was  comprised  mostly  of  chironomid  larvae  and 
oligochaetes,  which  were  presumably  fresh  form, 
and  some  brackish  and  one  marine  species  were 


added  to  the  fauna.  At  Lake  Kaiike,  where  surface 
water  usually  showed  10  ppt  chlorinity,  all  species 
were  marine.  The  population  density  of  macro- 
benthos  was  high  in  autumn  and  low  in  summer  in 
both  lakes.  Dominant  species  changed  at  each 
depth  among  bivalves  and  polychaetes  in  Lake 
Kaiike.  Common  brackish  species  were  character- 
istically absent  in  both  Lake  Kazakiike  and  Lake 
Kaiike.  It  is  assumed  that  the  absence  of  open 
waterways  from  the  lakes  into  either  fresh  or 
marine  regions  was  responsible  for  the  lack  of 
brackish  species  in  both  lakes.  (Author's  abstract) 
W88-08640 


DISTRIBUTION  OF  PARTICULATE  ORGANIC 
MATTER  IN  THE  LOWER  PART  OF  THE 
TAMA  RIVER,  (IN  JAPANESE), 

Tokyo    Metropolitan    Univ.    (Japan).     Dept.    of 

Chemistry. 

M.  Ochiai,  M.  Ogino,  K.  Sasaki,  and  T.  Okazawa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  3,  p  187-194,  July  1987.  3  fig,  5  tab,   19  ref. 

Descriptors:  *Spatia!  distribution,  'Particulate 
matter,  'Organic  matter,  *Tama  River,  Japan,  'Es- 
tuaries, Carbohydrates,  Amino  acids,  Chlorophyll 
A,  Salinity,  Water. 

Water  samples  obtained  from  the  estuary  of  the 
Tama  River  were  measured  for  particulate  carbo- 
hydrates, amino  acids,  and  chlorophyll-a  by  GLC 
and  HPLC.  These  particulate  organic  compounds 
were  divided  into  two  classes  of  fraction  using 
arabinose  and  chlorophyll-a  as  markers:  One  frac- 
tion was  supplied  from  the  upper  part  of  the  Chofu 
water-intake  and  the  other  one  was  produced  in 
situ  by  primary  producers  in  the  river  water.  The 
particulate  carbohydrate  and  amino  acid  concen- 
trations of  each  fraction  were  calculated  at  each 
sampling  station.  It  was  observed  that  the  behavior 
of  the  particulate  carbohydrates  originating  from 
the  upper  part  of  the  river  was  different  from  that 
of  the  particulate  amino  acids  in  the  estuary.  The 
particulate  carbohydrates  decreased  gradually 
from  Tamagawa-Ohashi  to  Kawasaki  and  the  par- 
ticulate amino  acids  decreased  sharply  between 
Daishi  and  Kawasaki.  These  two  classes  of  com- 
pounds are  considered  to  have  a  different  sensitivi- 
ty for  salinity  in  the  estuary.  (Author's  abstract) 
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DISTRIBUTION  OF  LACTATE-,  PROPIO- 
NATE-, AND  ACETATE-OXIDIZING  SUL- 
FATE-REDUCING  BACTERIA  IN  VARIOUS 
AQUATIC  ENVIRONMENTS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
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DISTRIBUTION  OF  NITROGEN  SPECIES 
AND  ADSORPTION  OF  AMMONIUM  IN 
SEDIMENTS  FROM  THE  TIDAL  POTOMAC 
RIVER  AND  ESTUARY, 

Geological  Survey,  Reston,  VA. 

N.  S.  Simon,  and  M.  M.  Kennedy. 

Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 

Vol.  25,  No.  1,  p  11-26,  July  1987.  3  fig,  5  tab,  37 

ref. 

Descriptors:  'Nitrogen,  'Nitrogen  compounds, 
•Ammonium,  'Sediments,  'Bottom  sediments, 
•Adsorption,  *Tidal  rivers,  *Estuaries,  Estuarine 
environment.  Chemical  analysis,  Spatial  distribu- 
tion. Regression  analysis,  Potomac  River,  Intersti- 
tial water.  Potassium. 

The  distribution  of  dissolved  ammonium,  adsorbed 
ammonium,  and  residual,  organic,  and  total  nitro- 
gen was  measured  in  Potomac  River  tidal,  transi- 
tion zone,  and  lower  estuary  sediments  to  a  depth 
of  66  cm.  For  these  sediments,  exchangeable  am- 
monium, and  thereby  adsorbed  ammonium  concen- 
trations, were  determined  directly  using  an  ammo- 
nia electrode  in  alkaline  sediment  suspensions.  Am- 
monia electrode  data  were  comparable  to  data 
obtained  by  KC1  extraction  of  fresh  sediment.  The 
conventional  unitless  ammonium  adsorption  coeffi- 
cient, calculated  as  the  slope  of  the  regression  line 
drawn   when   sediment-adsorbed   ammonium   (mi- 


cromol/g  dry  wt  of  sediment)  is  plotted  against 
interstitial  water  ammonium  (micromol/g  dry  wt 
sediment),  is  1.5  for  this  system.  When  a  modified 
ammonium  adsorption  coefficient  is  calculated 
from  sediment-adsorbed  ammonium  concentrations 
and  a  ratio  of  interstitial  water  ammonium  and 
potassium  concentrations,  the  regression  equation 
through  the  data  has  a  zero  intercept  and  is  more 
nearly  linear  than  the  regression  equation  of  data 
based  on  conventional  calculations.  The  use  of  a 
ratio  including  ammonium  and  potassium  concen- 
trations in  the  interstitial  water  term  takes  into 
account  ionic  strength  variations  in  the  estuary  and 
competition  between  ammonium  and  potassium  for 
adsorption  sites.  (Author's  abstract) 
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RELATIONSHIP  BETWEEN  LIGHT  ATTENU- 
ATION AND  PARTICLE  CHARACTERISTICS 
IN  A  TURBID  ESTUARY, 

Maine    State   Dept.    of  Marine   Resources,    West 

Boothbay  Harbor. 

For  primary  bibliographic  entry  see  Field  2J. 
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SEASONAL  AND  SPATIAL  DISTRIBUTIONS 
OF  COPPER,  CADMIUM  AND  ZINC  IN  THE 
SEAWATER  OF  BLANCA  BAY, 

Instituto     Argentino     de     Oceanografia,     Buenos 

Aires.  Lab.  de  Quimica  Marina. 

For  primary  bibliographic  entry  see  Field  5B. 
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WETLAND  LOSS  AND  THE  SUBDELTA  LIFE 
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North   Carolina   Univ.    at   Chapel    Hill.    Inst,   of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-08713 


PLUTONIUM  AND  CESIUM  RADIONU- 
CLIDES IN  SEDIMENTS  OF  THE  SAVANNAH 
RIVER  ESTUARY, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08714 


HYDROCARBON  GEOCHEMISTRY  OF  THE 
PUGET  SOUND  REGION:  III.  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  SEDI- 
MENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08715 


DIATOM  SIZE  DISTRIBUTIONS  AND  COM- 
MUNITY STRATIFICATION  IN  ESTUARINE 
INTERTIDAL  SEDIMENTS, 

Marine  and   Freshwater  Research  Service,  Guil- 
ford, CT. 
P.  W.  Baillie. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  2,  p  193-209,  August  1987.  7  fig,  5  tab, 
40  ref. 

Descriptors:  'Estuaries,  *Benthic  flora,  *Algae, 
•Diatoms,  'Ecological  distribution,  'Vertical  dis- 
tribution, 'Intertidal  areas,  'Sediments,  'Marine 
sediments,  Particle  size,  Organic  matter,  Porosity, 
Light  penetration,  Oxygen,  Mud,  Sediment-water 
interfaces,  Aquatic  habitats,  Stratification,  Graz- 
ing, Connecticut. 

The  organization  of  an  intertidal  epipelic  diatom 
community  was  quantified  in  terms  of  vertical  cell- 
size  distributions  within  soft  sediments.  Microgra- 
dients  of  grain  and  organic  particle  sizes,  percent- 
age of  organics,  porosity,  light  attenuation,  and 
oxygen  distributions  were  measured  over  the  top  5 
mm  of  surface  sediments.  Epifluorescence  micros- 
copy and  computerized  planimetry  showed  that 
diatom  cell  size  was  bimodally  distributed  between 
very  small  and  very  large  cells.  The  community 
was  vertically  stratified  within  the  sediments  with 
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irge  numbers  of  small  cells  massed  at  the  inter- 
ice.  Large  cells  were  concentrated  deeper  in  the 
licrohabitat.  far  below  light  and  oxygen  penetra- 
on.  Community  organization  was  related  to  r-K 
;lection  theory,  invertebrate  herbivory,  and  size- 
:lated  adaptations  of  the  diatoms.  (Author's  ab- 
ract) 
/88-08716 


AUNAL  CHARACTERISTICS  AND  SEDI- 
IENT  ACCUMULATION  PROCESSES  IN  THE 
AMES  RIVER  ESTUARY, 

irginia  Inst,  of  Marine  Science,  Gloucester  Point. 
.  C.  Schaffner,  R.  J.  Diaz,  C.  R.  Olsen,  and  I.  L. 
arsen. 

stuarine,  Coastal  and  Shelf  Science  ECSSD3, 
ol.  25,  No.  2,  p  21 1-226,  August  1987.  7  fig,  3  tab, 
!  ref.  EPA  Contract  R805982-01-0  and  Depart- 
lent  of  Energy  Contract  DE-AC05-840R21400 
ith  Martin  Marietta  Energy  Systems  Inc. 

lescriptors:  *Estuaries,  *Aquatic  animals, 
Benthic  fauna,  'Ecological  distribution,  'Sedi- 
entation,  'Sedimentation  rates,  'Sedimentary 
ructures,  Sediment  erosion,  Sediment  transport, 
'eposition,  Mixing,  Sediment-water  interfaces, 
patial  distribution,  Salinity,  Radioisotopes,  Vir- 
nia,  Chesapeake  Bay,  James  River. 

he  relationship  between  the  fauna  characteristics 
id  sediment  accumulation  processes  in  the  James 
iver,  VA,  was  studied  during  June  1981.  Physical 
dimentary  and  benthic  biological  parameters,  as 
ell  as  sediment  structure  and  radionuclide  pro- 
les, were  evaluated  for  1 1  stations.  Faunal  distri- 
ltion  patterns  reflected  species'  response  to  salini- 
changes  along  the  estuarine  gradient,  but  not  to 
fferences  in  sediment  accumulation  rates.  Levels 
'bioturbation  could  not  be  predicted  easily  on  the 
tsis  of  faunal  characteristics  alone.  Results  sug- 
:st  that  the  physical  processes  of  erosion  and 
:position  strongly  influence  the  ability  of  macro- 
:nthos  to  bioturbate  sediments  in  this  estuary, 
reas  of  rapid  deposition  (>  3  cm/yr)  exhibit  little 
'idence  of  bioturbation,  as  do  areas  where  ero- 
an,  or  relatively  constant  physical  reworking  of 
diments,  dominate.  Areas  with  low  sediment  ac- 
tmulation  rates  (0.5-3  cm/yr)  exhibit  the  highest 
vels  of  mixing  as  evidenced  in  X-radiographs. 
stuarine  organisms  inhabiting  soft  bottoms  are 
pically  'opportunistic',  shallow-living  and  short- 
zed  species,  and  the  composition  of  their  commu- 
tes is  not  strongly  influenced  by  rates  of  deposi- 
5n.  Physical  reworking  of  sediments  is  most 
cely  to  occur  near  the  sediment-water  interface 
here  reworking  by  shallow-living  organisms  is 
ost  intense.  Sediment-mixing  processes  should  be 
laracterized  using  a  range  of  approaches.  The 
lasing  of  interactions  among  erosion,  physical 
ansport,  deposition,  and  biological  mixing  must 
:  resolved  on  the  appropriate  time  scales  if  the 
echanics  of  processes  governing  the  formation  of 
e  sedimentary  record  are  to  be  elucidated.  (Au- 
or's  abstract) 
r88-08717 


EDIMENT  ALIPHATIC  HYDROCARBONS  IN 
HE  FORTH  ESTUARY, 

eriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

usiness  Organization. 

ar  primary  bibliographic  entry  see  Field  5B. 
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ECRUITMENT  DYNAMICS  OF  METAMOR- 
HOSING  ENGLISH  SOLE,  PAROPHRYS  VE- 
ULUS,  TO  YAQUINA  BAY,  OREGON, 

regon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 

iy 

.  W.  Boehlert,  and  B.  C.  Mundy. 

stuarine,   Coastal   and   Shelf  Science   ECSSD3, 

ol.  25,  No.  3,  p  261-281,  September  1987.  7  fig,  4 

b,  73  ref.  NSF  Biological  Oceanography  Grant 

CE-80-25214. 

escriptors:  'Fisheries,  'Marine  fisheries,  'Estua- 
ne  fisheries,  'Population  dynamics,  'Ecological 
stribution,  'Flounders,  'Fish  populations,  'Fish 
igration,  'Growth  stages,  'Larval  growth  stages, 
'uvenile  growth  stage,  'Bays,  'Estuaries,  Distri- 
ition,    Fish,    Oregon,    North    America,    Pacific 


Ocean,  Spawning,  Life  history  studies,  Biological 
samples,  Plankton,  Benthic  fauna,  Coastal  waters. 
Shallow  water,  Water  currents.  Tidal  currents, 
Tides,  Salinity. 

English  sole,  Parophrys  vetulus,  spawn  in  shelf 
waters  off  the  west  coast  of  North  America  and 
early  development  occurs  in  coastal  waters.  Near 
metamorphosis,  however,  larvae  recruit  to  near- 
shore  and  estuarine  nursery  areas,  an  uncommon 
life-history  feature  for  a  species  in  this  region. 
Recruitment  of  larval  P.  vetulus  to  Yaquina  Bay 
was  sampled  with  moored  nets  on  a  weekly  basis. 
Recruitment  began  during  night  flood  tides  in  late 
February  and  was  characterized  by  three  peaks 
during  the  season.  Planktonic  recruitment  contin- 
ued into  June,  whereas  benthic  juveniles  began  to 
emigrate  from  the  estuary  in  late  May.  The  data 
suggest  that  two  developmental  stages  of  recruits 
immigrated  to  Yaquina  Bay.  The  first  are  newly 
transforming  larvae  which  enter  the  bay  earliest 
within  each  peak  of  recruitment;  peaks  of  abun- 
dance are  related  to  onshore  Ekman  transport. 
This  transport  also  brings  larvae  to  shallow  areas 
along  the  open  coast  where  they  settle.  These 
transforming  stages  are  still  capable  of  pelagic 
swimming  activity  and  continue  to  recruit  to  the 
estuary,  typically  swimming  deeper  in  the  water 
column  than  the  early  stages.  Estuarine  factors, 
particularly  bottom  salinity  at  the  end  of  ebb  tide, 
are  most  strongly  correlated  with  recruitment  of 
these  stages.  It  seems  that  tidal-stream  transport  is 
the  primary  mechanism  used  by  English  sole  to 
recruit  to  the  estuary,  but  the  mechanism  of  locat- 
ing the  estuary  and  timing  of  entry  is  relatively 
complex.  (Author's  abstract) 
W88-08719 


BEHAVIOUR  OF  URANIUM  ISOTOPES  WITH 
SALINITY  CHANGE  IN  THREE  U.K.  ESTU- 
ARIES, 

Glasgow  Univ.   (Scotland).   Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-08720 


FRESHWATER  PHYTOPLANKTON  IN  THE 
LOW  SALINITY  REGION  OF  THE  RIVER 
TAMAR  ESTUARY, 

Southampton  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

R  H.  Jackson,  P.  J.  B.  Williams,  and  I.  R.  Joint. 
Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 
Vol.  25,  No.  3,  p  299-31 1,  September  1987.  6  fig,  24 
ref. 

Descriptors:  'Aquatic  plants,  'Plankton,  'Tamar 
River,  'Phytoplankton,  'Algae,  'Salinity,  'Saline- 
freshwater  interfaces,  'Estuaries,  'Rivers, 
'Oxygen  depletion,  'Turbidity,  United  Kingdom, 
Mortality,  Degradation,  Decomposition,  Bacteria, 
Chlorophyll,  Photosynthesis,  Biomass,  Dissolved 
oxygen.  Hydrogen  ion  concentration,  Water  tem- 
perature, Tides,  River  flow,  Light  penetration, 
Diatoms,  Cyclotella,  Aquatic  environment. 

An  investigation  was  made  into  the  fate  of  fresh- 
water algae  in  the  Tamar  estuary,  south-west  Eng- 
land, to  examine  the  hypothesis  that  oxygen 
minima,  observed  at  the  freshwater-brackish  water 
interface,  were  a  consequence  of  mass  mortality  of 
freshwater  algae  and  the  subsequent  oxidative  deg- 
radation of  the  lysed  cells  by  bacteria.  The  quanti- 
ty and  species  composition  of  algae  in  the  river  and 
estuary  were  determined  by  measurements  of  chlo- 
rophyll and  cell  numbers.  Phytoplankton  numbers 
were  transformed  into  biomass  by  measuring  the 
volume  of  the  cells  and  calculating  the  carbon 
content.  Salinity,  dissolved  oxygen,  turbidity,  pH, 
and  temperature  were  also  recorded.  The  size  of 
the  upper  estuarine  community  was  inversely  relat- 
ed to  freshwater  input.  During  the  summer 
months,  very  large  populations  of  freshwater  algae 
(up  to  8  mg  carbon  per  liter)  were  observed  be- 
tween 0  and  8  parts  per  thousand  salinity,  after 
long  periods  of  low  freshwater  input.  This  popula- 
tion was  completely  dominated  by  the  diatom  Cy- 
clotella atomus  and  was  very  stable  with  respect  to 
changing  tides,  remaining  in  the  estuary  until  river 
flow  increased.  Death  of  these  algae  only  occurred 
at  salinities  greater  than  8  parts  per  thousand  and 
oxygen  minima  were  not  observed.  The  oxygen 
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minima  were  more  closely  associated  with  the 
turbidity  maxima  than  with  algal  mortality.  There 
is  some  evidence  that  the  oxygen  depletion  may  be 
due  to  decreased  photosynthesis  as  a  result  of  the 
reduced  light  availability  at  the  turbidity  maxima. 
(Author's  abstract) 
W88-08721 


SEASONAL  DIFFERENCES  IN  SPARTINA  RE- 
COVERABLE UNDERGROUND  RESERVES  IN 
THE  GREAT  SIPPEWISSETT  MARSH  IN  MAS- 
SACHUSETTS, 

Delaware  Univ.,  Newark.  Coll.  of  Marine  Studies. 
For  primary  bibliographic  entry  see  Field  21. 
W88-08722 


TEMPORAL  VARIATIONS  OF  SECONDARY 
PRODUCTION  IN  THE  MARINE  BIVALVE 
SPISULA  SUBTRUNCATA  OFF  THE  PO 
RIVER  DELTA  (ITALY), 

Ente    Nazionale    per    l'Energia    Elettrica,    Milan 

(Italy).  Centro  Termica  e  Nucleare. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08726 


REJUVENATED  MARSH  AND  BAY-BOTTOM 
ACCRETION  ON  THE  RAPIDLY  SUBSIDING 
COASTAL   PLAIN   OF  U.S.   GULF  COAST:   A 
SECOND-ORDER  EFFECT  OF  THE  EMERG- 
ING ATCHAFALAYA  DELTA, 
Louisiana    State    Univ.,    Baton    Rouge.    Lab.    for 
Weland  Soils  and  Sediments. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08727 


PU-239,240  IN  ESTUARINE  AND  SHELF 
WATERS  OF  THE  NORTH-EASTERN  UNITED 

STATES, 

Woods  Hole  Oceanographic  Institution,  MA. 

E.  R.  Sholkovitz,  and  D.  R.  Mann. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  4,  p  413-434,  October  1987.  12  fig,  1 

tab,  38  ref.  NSF  Grants  OCE-8300742  and  OCE- 

9511390. 

Descriptors:  'Water  circulation,  'Radioisotopes, 
'Plutonium,  'Estuaries,  'Continental  shelf,  Partic- 
ulate matter,  Solutes,  Salinity,  Bottom  water,  An- 
aerobic conditions.  Coagulation,  Spatial  distribu- 
tion, Flushing,  Coastal  waters,  United  States,  Con- 
necticut River,  Delaware  Bay,  Chesapeake  Bay, 
Tracers. 

The  distribution  of  plutonium-239,240  between  dis- 
solved and  particulate  forms  has  been  measured  in 
four  estuaries  on  the  northeast  coast  of  the  United 
States  (Connecticut  River,  Delaware  Bay,  Chesa- 
peake Bay,  and  Mullica  River).  The  data  cover  the 
whole  salinity  range  from  freshwater  input  to  shelf 
waters  at  39  parts  per  thousand  and  includes  one 
profile  from  a  nearly  anoxic  basin  in  the  Chesa- 
peake Bay.  In  the  organic-rich  Mullica  River  estu- 
ary, large-scale  removal  of  riverine  dissolved  Pu- 
239,240  occurs  at  low  salinities  due  to  salt-induced 
coagulation,  a  mechanism  analogous  to  that  for 
iron  and  humic  acids.  Within  the  0  to  25-30  parts 
per  thousand  zone  in  the  other  three  estuaries,  the 
activity  of  dissolved  Pu-239,240  increases  almost 
conservatively.  The  activities  of  particulate  Pu- 
239,240  are  highest  in  the  more  turbid  waters  of 
low  salinity  regime  (0-15  parts  per  thousand),  but 
become  increasingly  insignificant  with  respect  to 
dissolved  Pu-239,240  as  salinities  increase.  At 
higher  salinities  corresponding  to  shelf  water,  there 
is  a  sharp  increase  in  dissolved  Pu-239,240  activity. 
The  dissolved  Pu-239,240  activity  within  each  es- 
tuary appears  to  be  inversely  related  to  the  flush- 
ing time  of  the  water.  For  example,  Chesapeake 
Bay  has  a  6-12  month  flushing  time  and  has  much 
lower  dissolved  Pu-239,240  activities  than  does  the 
Connecticut  River  estuary  which  has  a  flushing 
time  of  a  few  days.  This  and  other  data  from  the 
shelf  waters  are  interpreted  as  indicating  that  the 
sharp  decrease  in  dissolved  Pu-239,240  activities 
between  shelf  and  estuarine  waters  is  driven  by 
removal  within  the  estuaries  themselves  rather 
than  on  the  shelf.  Dissolved  Pu-239,240  activities 
are  lower  in  the  nearly-anoxic  bottom  waters  of 
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Chesapeake  Bay  indicating  enhanced  removal  by 
redox  transformation  of  Pu--i.e.,  Pu(V)  to  Pu(IV). 
(Author's  abstract) 
W88-08728 


EFFECTS  OF  MICRO-SCALE  IN  SITU  ENVI- 
RONMENTAL GRADIENTS  CONCERNING 
WATER  QUALITIES  ON  THE  STRUCTURE  OF 
THE  PHYTOPLANKTON  IN  A  COASTAL  EM- 
BAYMENT, 

Hiroshima  Univ.  (Japan).  Inst,  of  Environmental 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08729 


TEMPORAL  SAMPLING  AND  DISCHARGE 
ASYMMETRY  IN  SALT  MARSH  CREEKS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
D.  J.  Reed. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  25,  No.  4,  p  459-456,  October  1987.  3  fig,  2 
tab,  1 5  ref. 

Descriptors:  'Estuaries,  *Tidal  rivers,  'Wetlands, 
•Salt  marshes,  *Tidal  marshes,  *Streamflow, 
•Stream  discharge,  'Sampling,  'Discharge  meas- 
urement, Flow  characteristics,  Flow  velocity. 
Tides,  Temporal  distribution,  Errors,  United  King- 
dom. 

Studies  of  tidal  flows  in  salt-marsh  creeks  have 
shown  velocity  pulses  on  certain  tides,  although 
these  have  often  been  overlooked  in  considering 
temporal  sampling  designs  for  the  measurement  of 
discharge  asymmetry.  Velocity  measurements  for 
both  spring  and  neap  tides  were  taken  at  5-min 
intervals  at  Bridge  Creek  in  southeast  Essex.  The 
importance  of  temporal  sampling  interval  in  deter- 
mining measured  discharge  asymmetry  is  examined 
using  these  data,  integrating  at  intervals  of  between 
5  and  30  min.  The  results  indicate  that  sampling  at 
30-min  intervals  can  underestimate  discharge  when 
velocity  pulses  on  spring  tides  are  not  accurately 
monitored.  Both  under-  and  over-estimation  of  dis- 
charge on  neap  tides  suggests  that  temporal  sam- 
pling is  also  an  important  consideration  when  ve- 
locity pulses  do  not  occur.  (Author's  abstract) 
W88-08730 


SUSPENDED  SEDIMENT  FLUCTUATIONS  IN 
THE  TAGUS  ESTUARY  ON  SEMI-DIURNAL 
AND  FORTNIGHTLY  TIME  SCALES, 

Instituto    Nacional    de    Investigacao    des    Pescas, 

Lisbon  (Portugal). 

C.  Vale,  and  B.  Sundby. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  5,  p  495-508,  November  1987.  8  fig,  22 

ref. 

Descriptors:  'Sediments,  'Suspended  sediments, 
•Estuaries,  'Tagus  Estuary,  Data  collections,  On- 
site  data  collections,  Fluctuations,  Temporal  distri- 
bution, Portugal,  Tides,  Water  currents,  Stream 
discharge,  Turbidity,  Bays,  Salinity,  Vertical  distri- 
bution, Neap  tides.  Spring  tides,  Erosion,  Sedimen- 
tation, Bottom  currents. 

Nine  multi-ship  synoptic  surveys  of  the  distribution 
of  suspended  sediment,  each  survey  including  the 
distribution  at  both  low  and  high  tide,  were  carried 
out  over  a  12-month  period  in  the  mesotidal  Tagus 
estuary  in  Portugal  Additional  measurements  of 
the  semi-diurnal  fluctuations  of  suspended  sedi- 
ment concentration  and  current  strength  were 
made  at  fixed  stations  during  a  neap  and  a  spring 
tide.  During  the  study  period,  the  river  discharge 
of  water  and  suspended  sediment  remained  below 
the  mean  annual  discharge  and  did  not  show  a 
pronounced  seasonal  fluctuation  A  turbidity  maxi- 
mum, defined  as  an  area  with  suspended  sediment 
concentrations  greater  than  50  mg/1,  was  absent 
during  neap  tides  (1.3-m  amplitude),  but  appeared 
and  grew  in  both  extent  and  turbidity  as  the  tidal 
amplitude  increased  The  turbidity  maximum  was 
fully  developed  during  spring  tides  (>3-m  ampli- 
tude) with  concentrations  greater  than  50  mg/l 
throughout  the  entire  estuary.  Maximum  concen- 
trations, reaching  as  much  as  1000  mg/l  during 
spring  tides,  were  always  found  in  the  inner  shal- 
low bay  region  of  the  estuary.  In  contrast  to  the 


salinity  distribution,  which  fluctuated  between 
partly  stratified  during  neap  tides  and  well  mixed 
during  spring  tides,  the  vertical  distribution  of 
suspended  matter  in  the  turbidity  maximum  zone 
was  always  stratified  with  the  highest  concentra- 
tions near  the  bottom.  The  semi-diurnal  fluctuation 
of  the  suspended  sediment  concentration  was  negli- 
gible during  neap  tides,  but  attained  magnitudes 
during  spring  tides  that  were  comparable  to  the 
fortnightly  fluctuation.  The  fluctuation  in  suspend- 
ed matter  concentration  is  interpreted  as  a  fort- 
nightly erosion-sedimentation  cycle,  caused  by  a 
cyclic  variation  in  the  strength  of  the  bottom  cur- 
rents. Superimposed  on  this  fortnightly  cycle  is  a 
semi-diurnal  cycle.  The  amount  of  material  in- 
volved in  these  cycles  is  equivalent  to  one  year's 
input  of  suspended  sediment  by  the  Tagus  river 
during  normal  discharge  conditions.  (Author's  ab- 
stract) 
W88-08732 


TURBULENT  PERTURBATIONS  OF  VELOCI- 
TY IN  THE  CONWY  ESTUARY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  Shiono,  and  J.  R.  West. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  25,  No.  5,  p  533-553,  November  1987.  10  fig,  3 
tab,  24  ref. 

Descriptors:  *Unsteady  flow,  'Estuaries,  'Water 
circulation,  'Tidal  currents,  'Turbulent  flow, 
'Flow  velocity,  Variability,  Density  stratification, 
Tides,  Tidal  effects,  On-site  investigations,  Fluid 
flow,  Mixing,  Shear,  Shear  stress,  Conwy  Estuary, 
United  Kingdom,  Flow  measurement. 

Field  measurements  of  the  vertical  and  horizontal 
components  of  fluid  velocity  0.43  m  above  the  bed 
have  been  made  with  an  electromagnetic  flowme- 
ter in  a  partially-mixed  reach  of  the  Conwy  estuary 
for  parts  of  a  flood  and  an  ebb  tide.  The  turbulent 
mean  velocity  and  density  fields  showed  different 
effects  for  flood  and  ebb  tides  caused  by  the  inter- 
action of  shear  and  longitudinal  density  gradient. 
The  turbulent  velocity  parameters  were  generally 
dominated  by  bed-generated  turbulence  effects,  but 
significant  longer-period  contributions  attributed 
to  the  shear-density  interactions  were  detected. 
The  shear-stress  measurements  made  by  two  inde- 
pendent methods  showed  good  agreement.  The 
results  generally  show  good  agreement  with  previ- 
ous less  complete  data.  The  use  of  the  Richardson 
number  to  quantify  vertical  stability  needs  further 
consideration  for  partially-mixed  estuarine  flows. 
(Author's  abstract) 
W88-08734 


SEASONAL  CYCLE  OF  THE  CILIATED  PRO- 
TOZOAN AND  MICROMETAZOAN  BIOMASS 
IN  A  GULF  OF  MAINE  ESTUARY, 

Maine  Univ.,  Orono.  Dept.  of  Zoology. 

N.  Revelante,  and  M.  Gilmartin. 

Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 

Vol.  25,  No.  5,  p  581-598,  November  1987.  8  fig,  2 

tab,  67  ref.  NSF  Grant  PPM  801 1448. 

Descriptors:  'Estuaries,  'Aquatic  animals,  'Plank- 
ton, 'Zooplankton,  'Protozoa,  'Biomass,  Seasonal 
distribution,  Population  dynamics,  Primary  pro- 
ductivity, Phytoplankton,  Gulf  of  Maine,  Fish  food 
organisms,  Predation. 

The  annual  cycle  of  microzooplankton  and  their 
potential  prey  were  followed  in  an  estuary  typical 
of  the  drowned  river  valleys  of  the  Gulf  of  Maine. 
Changes  in  dominant  components  and  size-class 
structure  indicated  an  annual  cycle  forming  a  pred- 
ator-prey link  to  the  spring  phytoplankton  bloom, 
increasing  in  size-class  structure  to  a  maximum  in 
early  summer,  implying  a  prey-predator  link  to 
larval  fish  populations.  During  most  of  the  year  the 
non-tintinnid  ciliates  dominated  in  both  abundance 
and  biomass,  with  tintinnids  and  micrometazoans 
only  being  important  during  a  three-month  period 
in  late  summer.  The  non-tintinnid  ciliate  seasonal 
cycle  was  more  closely  coupled  with  the  nano- 
plankton  prey  crop  compared  with  other  compo- 
nents, indicating  similar  biological  characteristics. 
Increases  in  the  biomass  of  the  phytoplankton  prey 
crop  occurred  towards  the  head  of  the  estuary. 


evenly  across  the  size  spectrum.  In  contrast,  con- 
current increases  in  the  microzooplankton  were 
biased  towards  the  larger  size  classes  into  the  estu- 
ary. The  distribution  of  the  phototrophic  ciliate 
Mesodinium  rubrum  suggests  it  may  be  a  potential- 
ly important  primary  producer  in  the  estuary.  (Au- 
thor's abstract) 
W88-08737 


SOURCES  AND  TRANSPORT  OF  PARTICU- 
LATE ORGANIC  CARBON  IN  THE  AMAZON 
RIVER  AND  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
D.-L.  Cai,  F.  C.  Tan,  and  J.  M.  Edmond. 
Estuarine.   Coastal   and    Shelf  Science   ECSSD3, 
Vol.  26,  No.  1,  p  1-14,  January  1988.  9  fig,  2  tab,  25 
ref. 

Descriptors:  'Particulate  matter,  'Organic  Carbon, 
•Rivers,  •Estuaries,  South  America,  Amazon 
River,  Tributaries,  Marine  environment,  Plumes, 
Isotope  studies,  Industrial  wastes,  Plankton. 

Stable  carbon  isotope  ratios  were  used  to  study  the 
sources  of  particulate  organic  carbon  (POC)  in  the 
Amazon  River  and  its  tributaries  as  well  as  to 
examine  the  transport  of  the  riverine  POC  into  the 
oceanic  environment.  POC  in  the  upper  reaches  of 
the  Amazon  River  has  more  positive  delta- 13- 
carbon  values  (-24.5  to  -28.0  parts  per  thousand) 
than  that  in  the  middle  and  lower  reaches  (-27.9  to 
-  30.1  parts  per  thousand).  The  delta-13-C  content 
of  POC  from  the  tributaries  is  generally  more 
negative  than  that  observed  in  the  Amazon  main 
channel.  This  delta- 13-C  evidence  shows  that  the 
POC  in  the  Amazon  main  channel  is  predominant- 
ly of  terrestrial  origin  rather  than  a  result  of  in  situ 
production.  Organic  carbon  form  three  sources 
may  contribute  to  the  total  POC  in  the  main  chan- 
nel and  tributaries:  (1)  terrestrial  organic  carbon  of 
natural  origin,  (2)  terrestrial  organic  carbon  of 
man-made  (domestic  and  industrial  wastes)  origin, 
and  (3)  living  or  dead  organic  matter  of  planktonic 
origin  produced  within  the  main  channel  and  tribu- 
taries. A  large  range  of  delta-13-C  values  (-17.5  to  - 
28.4  parts  per  thousand)  is  observed  in  the  Amazon 
estuary  and  plume  and  is  attributed  to  the  mixing 
of  riverine  and  marine  POC.  POC  delta- 13-C 
measurements  detect  riverine  organic  detritus  as 
far  as  290  km  offshore  in  a  direction  parallel  to  the 
river  channel;  the  isotopic  signal  of  riverine  POC 
can  be  seen  as  far  as  1 100  km  to  the  north-west  of 
the  river  mouth  in  the  Amazon  River  plume.  (Au- 
thor's abstract) 
W88-08738 


VERTICAL  TURBULENT  MIXING  PROCESS- 
ES ON  EBB  TIDES  IN  PARTIALLY  MIXED 
ESTUARIES, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

J.  R.  West,  and  K.  Shiono. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  26,  No.  1,  p  51-66,  January  1988.  10  fig,  15  ref. 

Descriptors:  *Estuaries,  'Water  currents,  *Tides, 
'Tidal  currents,  'Mixing,  'Turbulent  flow,  'Verti- 
cal flow,  Flow  profiles.  Flow  velocity,  Salinity, 
Reynolds  Number. 

Measurements  of  turbulent  fluctuations  of  the  hori- 
zontal and  vertical  components  of  velocity  and  of 
salinity  in  the  region  1-1.25  m  above  the  bed  were 
made  in  the  Teign  estuary  in  southern  England 
during  parts  of  three  ebb  tides  of  different  tidal 
ranges.  The  turbulent  mean  flow  field  determined 
from  vertical  profiles  of  velocity  and  salinity 
varied  from  well  mixed  to  partially  mixed  depend- 
ing on  the  relative  importance  of  the  vertical  gradi- 
ent and  of  the  mixing  effect  of  bed-generated  tur- 
bulence. The  turbulence  parameters  showed  regu- 
lar temporal  trends.  The  relative  intensity  values 
for  the  new  and  existing  data  for  the  velocity 
components  are  strongly  dependent  on  relative 
depth  but  not  generally  affected  by  Richardson 
number.  The  horizontal  Reynolds  flux  correlation 
coefficient  increased  with  Richardson  number. 
These  effects  are  tentatively  explained  by  the  con- 
cept of  turbulent  fluctuations  being  replaced  by 
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WATER  CYCLE— Field  2 


wavelike  fluctuations  in  stable  conditions.  Results 
for  momentum  and  solute  mixing  lengths  help  to 
substantiate  previously  published  values.  (Author's 
abstract) 

W88-08739 


SEDIMENT    DYNAMICS    AND    DEPOSITION 
IN  A  RETREATING  COASTAL  SALT  MARSH, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08740 


SECONDARY  PRODUCTION  OF  BENTHIC 
MOLLUSCS  FROM  THE  DELAWARE  BAY 
AND  COASTAL  AREA, 

California  State  Univ.,  Long  Beach.  Dept.  of  Biol- 
ogy. 

S.  Howe,  D.  Maurer,  and  W.  Leathern. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  26,  No.  1,  p  81-94,  January  1988.  3  fig,  2  tab, 
49  ref.  National  Marine  Fisheries  Service  Contract 
NA-80-FA-C-00032. 

Descriptors:  *Estuaries,  *Coastal  waters,  *Benthic 
fauna,  *Mollusks,  'Secondary  productivity,  Bio- 
mass,  Clams,  Mytilus,  Sand,  Annual  distribution, 
Seasonal  distribution,  Delaware  Bay,  Atlantic 
Ocean. 

Secondary  production  of  benthic  mollusks  was  es- 
timated for  one  Delaware  Bay  site  and  two  coastal 
Delaware  sites  for  1980  and  1981.  Direct  measure- 
ments of  production,  mean  biomass,  and  turnover 
ratios  were  ranked  for  six  select  species:  Ensis 
directus,  Mytilus  edulis,  Nucula  annulata,  Nucula 
proxima,  Spisula  solidissima,  and  Tellina  agilis.  In- 
direct measurements  of  remaining  mollusk  species 
accounted  for  a  range  of  26.2-59.0%  of  total  mol- 
lusk production.  Total  mollusk  production  was 
highest  at  the  Delaware  Bay  station  (21,775.0  milli- 
grams ash-free  dry  weight-AFDW-per  square 
meter  per  year),  slightly  lower  at  the  coastal  sta- 
tion nearest  the  Bay  mouth  (19,206.3  mg  AFDW 
per  square  m  per  year),  and  markedly  lower  at  the 
coastal  station  furthest  from  the  Bay  mouth  (1571.0 
mg  AFDW/square  m/year).  This  pattern  also  re- 
flected an  association  with  sediment  type  as  pro- 
duction was  higher  in  fine  sand  than  in  coarse 
sand.  Peak  production  varied  seasonally  and  there 
was  considerable  annual  variability  at  two  stations. 
It  was  concluded  that  estimates  of  secondary  pro- 
duction and  turnover  ratios  of  dominant  Delaware 
Bay  area  molluscs  were  similar  to  estimates  for  the 
same  species  or  related  species  from  other  similar 
habitats.  (Author's  abstract) 
W88-08741 


DISTRIBUTION  OF  MOLLUSCS  AND  POLY- 
CHAETES  IN  COASTAL  LAGOONS  IN 
GREECE, 

Athens    Univ.    (Greece).    Zoological     Lab.    and 

Museum. 

A.  Nicolaidou,  F.  Bourgoutzani,  A.  Zenetos,  O. 

Guelorget,  and  J. -P.  Perthuisot. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  26,  No.  4,  p  337-350,  April  1988.  11  fig,  3  tab. 

18  ref. 

Descriptors:  *Estuaries,  *Coastal  waters,  ♦La- 
goons, 'Estuarine  environment,  'Baseline  studies, 
•Aquatic  animals,  'Annelids,  'Polychaetes,  'Mol- 
lusks, Distribution  patterns,  Ecological  distribu- 
tion, Animal  populations,  Salinity,  Dissolved 
oxygen,    Bottom   water,    Sedimentology,   Greece. 

Hydrochemical  (salinity,  dissolved  oxygen)  and  se- 
dimentological  parameters  were  investigated  in  the 
Messologhi  lagoonal  area  of  Greece  in  July  1981 
and  compared  to  the  distribution  of  mollusks  and 
polychaetes  by  means  of  the  Spearman  rank  corre- 
lation. Dissolved  oxygen  in  bottom  waters  showed 
the  most  obvious  correlation  with  the  distribution 
of  species.  The  grouping  of  sampling  stations  based 
upon  their  faunal  affinities  displays  a  zonal  organi- 
zation of  lagoonal  populations  which  may  be  ac- 
counted for  in  terms  of  extent  of  isolation  from  the 
open  sea,  as  in  other  Mediterranean  lagoonal  sys- 
tems. Hydrological  parameters  may  account  better 
for  the  biological  organization  of  lagoons  than 
hydrochemical  or  sedimentological  factors  because 


they  control  the  rate  of  exchanges  with  the  open 

sea  in  each  locality.  (Shidler-PTT) 

W88-08743 


LATERAL  DENSITY  DISTRIBUTION  IN  A 
PARTIALLY  MIXED  ESTUARY, 

William  and  Mary  Coll.,  Gloucester  Point,  VA 

Inst,  of  Marine  Science. 

L.  M.  Huzzey. 

Estuarine,   Coastal   and    Shelf  Science   ECSSD3, 

Vol.  26,  No.  4,  p  351-358,  April  1988.  4  fig,  13  ref. 

Descriptors:  'Estuaries,  'Density,  'Mixing,  Water 
circulation.  Water  currents,  Tidal  currents,  Tides, 
Water  depth.  Spatial  distribution,  Virginia,  Chesa- 
peake Bay,  York  River. 

The  density  distribution  across  the  York  River  in 
Virginia  is  characterized  by  distinct  inhomogenei- 
ties,  especially  in  the  upper  2  m  of  the  water 
column.  The  pattern  of  variability  is  repetitive  and 
closely  correlated  with  the  semi-diurnal  tidal  cycle 
and  water  depth.  In  the  shallow  areas  the  water 
column  remains  vertically  well-mixed  at  all  times. 
The  density  differences  are  greatest  at  times  of 
minimum  currents.  At  slack-before-fiood,  the  least 
dense  water  is  located  in  a  lens  over  the  main 
channel.  Towards  the  end  of  the  flood  cycle,  and 
at  slack-before-ebb,  this  is  reversed  with  the  least 
dense  water  situated  over  the  shoals.  These  density 
differences  result  in  horizontal  pressure  gradients 
which  at  times  may  be  of  sufficient  strength  to 
generate  localized  lateral  circulations.  Such  circu- 
lation patterns  would  form  zones  of  convergence 
or  divergence  across  the  estuary  depending  on  the 
particular  density  distribution.  (Author's  abstract) 
W88-08744 


ACCRETION  RATES  IN  SALT  MARSHES  IN 
THE  EASTERN  SCHELDT,  SOUTH-WEST 
NETHERLANDS, 

Louisiana  Water  Resources  Research  Inst.,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-08745 


ABUNDANCE  OF  YOUNG  BROWN  SHRIMP 
IN  NATURAL  AND  SEMI-IMPOUNDED 
MARSH  NURSERY  AREAS:  RELATION  TO 
TEMPERATURE  AND  SALINITY, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

W.  H.  Herke,  M.  W.  Wengert,  and  M.  E.  LaGory. 

Northeast  Gulf  Science  NGSCDE,  Vol.  9,  No.l,  p 

9-23,  April  1987.  3  fig,  4  tab,  56  ref. 

Descriptors:  'Estuarine  environment,  'Environ- 
mental effects,  'Marshes,  'Wetlands,  'Shrimp, 
'Water  temperature,  'Salinity,  Brown  shrimp, 
Marsh  Island,  Louisiana,  Salt  marshes,  Juvenile 
growth  stage,  Aquatic  habitats,  Habitats,  Popula- 
tion dynamics,  Growth,  Weirs,  Aquatic  animals. 

Samples  of  brown  shrimp  (Penaeus  aztecus,  10  to 
130  mm  in  total  length)  were  collected  with  otter 
trawls  weekly  from  14  March  to  20  August  1971  in 
brackish  marsh  areas  at  Marsh  Island,  Louisiana. 
Catches  were  largest  from  1  May  to  4  June  in  the 
natural  marsh  and  from  1  May  to  4  July  in  the 
semi-impounded  marsh  (influenced  by  weirs). 
Total  catch  was  four  times  greater  in  the  natural 
than  in  the  semi-impounded  areas,  and  emigrated  at 
a  larger  size.  Water  temperatures  above  20  C  were 
apparently  more  conducive  to  the  growth  of 
young  brown  shrimp  than  was  a  particular  salinity 
range.  The  range  of  recorded  salinities  was  0.57- 
12.85  parts  per  thousand;  catch  per  sample  was 
highest  in  salinities  from  2.0  to  2.99  parts  per 
thousand.  (Author's  abstract) 
W88-08750 


FISH  FAUNA  OF  LAKE  MAUREPAS,  AN  OLI- 
GOHALINE  PART  OF  THE  LAKE  PONT- 
CHARTRAIN  ESTUARY, 

Southeastern  Louisiana  Univ.,  Hammond.  Dept.  of 
Biological  Sciences. 

R.  W.  Hastings,  D.  A.  Turner,  and  R.  G.  Thomas. 
Northeast  Gulf  Science  NGSCDE,  Vol.  9,  No.  2, 
p   89-98,    December    1987.    1    fig,   6   tab,    15    ref. 


Estuaries — Group  2L 

NOAA  Grant  NA-83-AAA-D-CZ025. 

Descriptors:  'Lakes,  'Estuaries,  'Fish  populations, 
Saline  lakes,  Lake  Pontchartrain,  Lake  Maurepas, 
Louisiana,  Aquatic  habitats,  Habitats,  Population 
dynamics.  Aquatic  animals. 

Lake  Maurepas  is  a  slightly  saline  body  of  water 
located  at  the  upper  end  of  the  Lake  Pontchartrain 
estuary.  Of  67  fish  species  collected  during  1983- 
84,  33  species  (49%)  were  primarily  freshwater,  6 
(9%)  were  primarily  marine,  and  28  (42%)  were 
estuarine  or  diadromous.  Major  freshwater  species 
(blue  catfish,  channel  catfish,  and  freshwater  drum) 
were  present  throughout  the  year,  whereas  most 
marine  and  estuarine  species  were  seasonally 
present  (bay  anchovy,  gulf  menhaden,  and  Atlantic 
croaker)  or  were  present  during  periods  of  higher 
(up  to  2.5  part  per  thousand)  salinity  (sand  sea- 
trout,  spot,  black  drum).  Bay  anchovy  dominated 
the  catch  numerically  (70%  of  the  total).  Ten 
predominant  species  accounted  for  97.2%  of  the 
total  catch.  A  total  of  74,202  individuals  were 
collected.  In  addition  to  the  species  discussed 
above,  fish  species  represented  by  10  or  more 
individuals  included  spotted  gar,  longnose  gar,  alli- 
gator gar,  American  eel,  speckled  worm  eel,  skip- 
jack herring,  gizzard  shad,  threadfin  shad,  pirate 
perch,  gulf  killifish,  mosquitofish,  least  killifish, 
inland  silverside,  gulf  pipefish,  yellow  bass,  striped 
bass,  bluegill,  longear  sunfish,  redear  sunfish, 
striped  mullet,  naked  goby,  and  hogchoker. 
(Cassar-PTT) 
W88-08751 


SOURCES  OF  NITROGEN  AND  PHOSPHO- 
RUS IN  AN  ESTUARY  OF  THE  CHESAPEAKE 
BAY, 

Agricultural    Research    Service,    Beltsville,    MD. 

Environmental  Chemistry  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08753 


MACRONUTRIENT  CONTROLS  ON  NITRO- 
GEN FIXATION  IN  PLANKTONIC  CYANO- 
BACTERIAL  POPULATIONS, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08769 


PATTERNS  OF  DARK  14C02  INCORPORA- 
TION BY  NATURAL  MARINE  PHYTOPLANK- 
TON  COMMUNITIES, 

Democritos    Nuclear    Research    Center,    Athens 

(Greece). 

L.  Ignatiades,  M.  Karydis,  and  K.  Pagou. 

Microbial  Ecology  MCBEBU,  Vol.   13,  No.  3,  p 

249-259,  1987.  5  fig,  2  tab,  37  ref 

Descriptors:  'Carbon  dioxide,  'Phytoplankton, 
'Eutrophication,  'Carbon  radioisotopes,  'Micro- 
biological studies,  In  situ  tests.  Oligotrophy,  Eutro- 
phic  waters,  Oligitrophic  waters,  Autocorrelation 
coefficients. 

The  rates  of  dark  14C02  fixation  by  natural  phyto- 
plankton communities  growing  in  eutrophic  and 
oligotrophic  waters  were  studied  with  short-term 
in  situ  experiments.  Three  aspects  were  investigat- 
ed: (1)  the  time  course  incorporation  of  14C02  in 
darkness,  (2)  the  depth  variability  in  dark  14C02 
fixation,  and  (3)  the  variability  in  14C02  fixation 
within  a  year.  The  highest  dark  14C02  incorpora- 
tion rates  were  observed  during  the  first  interval  of 
incubation  (20  min)  after  which  they  approached  a 
constant  rate  with  time.  The  observed  differences 
in  dark  14C02  fixation  rates  between  populations 
from  different  depths  were  associated  with  differ- 
ences in  species  composition  as  well  as  with  physi- 
ological differences  caused  by  exposure  to  different 
illumination  conditions  prior  to  their  exposure  to 
darkness.  Autocorrelation  coefficients  were  com- 
puted for  the  analysis  of  variability  of  dark  14C02 
fixation  rates  within  a  year.  It  was  suggested  that 
dark  14C02  incorporation  might  be  a  periodic 
phenomenon  depending  mainly  on  the  productive 
capacity  of  the  phytoplankton  community.  (Au- 
thor's abstract) 
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Group  2L — Estuaries 

W88-08790 

DISTRIBUTION  OF  ULTRAMICROBACTERIA 
IN  A  GULF  COAST  ESTUARY  AND  INDUC- 
TION OF  ULTRAMICROBACTERIA, 

University  of  West  Florida,   Pensacola.   Dept.  of 

Biology. 

M.  A.  Hood,  and  M.  T.  MacDonell. 

Microbial  Ecology  MCBEBU,  Vol.  14,  No.  2,  p 

113-127,  1987.  2  fig,  6  tab,  53  ref. 

Descriptors:  'Estuaries,  'Bacteria,  'Microbiologi- 
cal studies,  'Alabama,  Gulf  Coast, 
Pseudomonas, Vibrio,  Ultramicrobacteria. 

The  abundance  of  ultramicrobacteria  (bacteria  that 
pass  through  a  0.2  micron  filter)  in  a  subtropical 
Alabama  estuary  was  determined  during  a  1-year 
period.  Although  phenotypic  and  molecular  char- 
acterization indicated  that  the  population  of  ultra- 
microbacteria was  dominated  by  Vibrio  species, 
species  of  Listonella  nd  Pseudomonas  were  also 
abundant.  Vibrios  occurred  with  the  greatest  fre- 
quency in  waters  whose  salinities  were  less  than  14 
parts  per  thousand,  and  were  the  most  abundant 
species  of  the  total  ultramicrobacterial  population 
year-round,  while  Pseudomonas  species  were 
absent  or  considerably  reduced  during  the  winter 
months.  The  total  number  of  ultramicrobacteria 
showed  an  inverse  relationship  to  total  heterotro- 
phic bacteria  s  measured  by  colony-forming  units 
(CFU)Anl  and  to  water  quality  as  measured  by 
several  parameters.  Analysis  by  generic  composi- 
tion indicated  that  both  salinity  and  temperature 
significantly  affected  the  distribution  of  these  orga- 
nisms. Laboratory  studies  revealed  that  strains  of 
vibrios  under  starvation  in  both  static  and  continu- 
ous-flow microcosms  could  be  induced  to  form 
cells  that  passed  through  0.2  and/or  0.4  micron 
filters.  Cells  exposed  to  low  nutrients  became  very 
small;  some  grew  on  both  oligotrophic  (5.5  mg 
Carbon/liter)  and  eutrophic  (5.5  g  Carbon/liter) 
media;  and  some  few  cells  grew  only  on  oligotro- 
phic media.  By  passing  selected  Vibrio  strains  on 
progressively  diluted  nutrient  media,  cells  were 
also  obtained  that  were  small,  that  passed  through 
0.4  micrometer  filters,  and  that  could  grow  in 
oligotrophic  media.  These  results  suggest  that  ul- 
tramicrobacteria in  estuaries  may  be  nutrient- 
starved  or  low  nutrient-induced  forms  of  certain 
heterotrophic,  eutrophic,  autochthonous,  estuarine 
bacteria.  (Author's  abstract) 
W88-08795 


ANAEROBIC  MICROBIAL  METHYLATION 
OF  INORGANIC  TIN  IN  ESTUARINE  SEDI- 
MENT SLURRIES, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08798 


STUDY  OF  THE  OCCURRENCE  AND  DISTRI- 
BUTION OF  BDELLOVIBRIOS  IN  ESTUA- 
RINE SEDIMENT  OVER  AN  ANNUAL  CYCLE, 

Maryland  Univ.,  Baltimore.  Dental  School. 

H.  N  Williams. 

Microbial  Ecology  MCBEBU,  Vol.  15,  No.  1,  p  9- 

20,   1988.  2  fig,   3   tab,    16  ref.   NSF  Grant   Rll- 

8411310. 

Descriptors;  'Vibrio,  'Estuarine  environments, 
•Sediments,  'Bacteria,  'Seasonal  variation,  'Mi- 
crobiological studies,  Annual  distribution. 

The  recovery  of  bdellovibrios  from  estuarine  sedi- 
ments over  an  annual  cycle  was  studied.  Greater 
numbers  of  the  predators  were  received  in  sedi- 
ment than  in  the  water  column.  Increases  in  the 
number  of  bdellovibrios  recovered  from  sediment 
over  various  periods  of  time  suggest  that  multipli- 
cation of  the  predators  occurred.  Sediment  was 
observed  to  be  an  important  ecosystem  for  the 
survival  of  the  bdellovibrios  in  the  winter  months. 
As  has  been  observed  in  water,  the  number  of 
bdellovibrios  in  sediment  fluctuated,  with  seasonal 
and  temperature  changes  declining  to  very  low 
numbers  during  the  winter  months.  In  the  colder 
months,  low  numbers  of  the  predators  appeared  to 
winter-over  in  sediment,  with  greater  numbers  of 


the  organisms  being  recovered  from  deeper  sedi- 
ment. As  the  water  temperature  warmed  in  the 
spring,  increases  in  the  number  of  bdellovibrios 
occurred  first  in  the  sediment  and  subsequently  in 
the  water.  This  increase  of  bdellovibrios  in  sedi- 
ment may  have  resulted  in  the  shedding  of  the 
organisms  into  the  water  column  where  their  num- 
bers subsequently  increased.  Population  fluctua- 
tions of  bdellovibrios  were  similar  in  both  water 
and  sediment.  Although  the  temperature  may  ac- 
count for  much  of  the  observed  fluctuation  in  the 
number  of  bdellovibrios,  other  factors,  including 
salinity  and  the  number  of  host  bacteria,  may  also 
play  a  major  role.  The  number  of  bdellovibrios 
recovered  from  sediment  correlated  positively 
with  the  water  temperature,  and  negatively  with 
the  water  salinity  and  the  number  of  bacterial 
colony-forming  units  from  sediment.  The  results  of 
this  study  revealed  the  significance  of  sediment  to 
the  seasonal  cycle,  survival,  and  growth  of  the 
bdellovibrios  in  an  estuarine  environment.  (Au- 
thor's abstract) 
W88-08800 


BACTERIAL  PRODUCTIVITY  AND  MICROBI- 
AL BIOMASS  IN  TROPICAL  MANGROVE 
SEDIMENTS, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
D.  M.  Alongi. 

Microbial  Ecology  MCBEBU,  Vol.  15,  No.  1,  p 
59-79,  1987.  5  fig,  3  tab,  53  ref. 

Descriptors:  'Biomass,  'Bacteria,  'Australia, 
'Wetlands,  'Tropical  regions,  'Mangrove  swamps, 
'Microbiological  studies,  'Estuaries,  'Productivi- 
ty, Algal  biomass,  Microbial  biomass,  Aquatic  pro- 
ductivity. 

Bacterial  productivity  (3H-thymidine  incorpora- 
tion into  DNA)  and  intertidal  microbenthic  com- 
munities were  examined  within  five  mangrove  es- 
tuaries along  the  tropical  northeastern  coast  of 
Australia.  Bacteria  in  mangrove  surface  sediments 
(0-2  cm  depth)  were  enumerated  by  epifluores- 
cence  microscopy  and  were  more  abundant  (  mean 
and  range:  1.00.02-3.6)  times  10  to  the  11th  power 
cells-g/DW)  and  productive  (mean:  1.6  gC/sq  m 
d)  compared  to  bacterial  populations  in  most  other 
benthic  environments.  Specific  growth  rates  (mean 
=  1.1)  ranged  from  0.2-5.5  per  d  with  highest  rates 
of  growth  in  austral  spring  and  summer.  Highest 
bacterial  numbers  occurred  in  winter  (June- 
August)  in  estuaries  along  the  Cape  York  peninsula 
north  of  Hinchin  brook  Island  and  were  signifi- 
cantly different  among  intertidal  zones  and  estu- 
aries. Protozoal  (100,000-1,000,000  per  sq  m), 
pheopigments  (0.0-24.1  microg  per  g  DW)  and 
bacterial  productivity  (0.2-5.1  gC/sq  m/d)  exhibit- 
ed significant  seasonality  with  maximum  densities 
and  production  in  austral  spring  and  summer. 
Algal  biomass  (chlorophyll  a)  was  low  (mean:  1.6 
microg  per  g  DW)  compared  to  other  intertidal 
sediments  because  of  low  light  intensity  under  the 
dense  forest  canopy,  especially  in  the  mid-intertidal 
zone.  Partial  correlation  analysis  and  a  study  of 
possible  tidal  effects  suggest  that  microbial  biomass 
and  bacterial  growth  in  tropical  intertidal  sedi- 
ments are  regulated  primarily  by  physiochemical 
factors  and  by  tidal  flushing  and  exposure.  High 
microbial  biomass  and  very  high  rates  of  bacterial 
productivity  coupled  with  low  densities  of  meio- 
faunal  and  macroinfaunal  consumers  observed  in 
earlier  studies  suggest  that  microbes  may  be  a  sink 
for  carbon  in  intertidal  sediments  of  tropical  man- 
grove estuaries.  (Author's  abstract) 
W88-08802 


DYNAMICS  OF  ORGANIC  MATERIALS  IN 
THE  CAMPBELL  RIVER  ESTUARY  AT  THE 
TIME  OF  THE  SPRING  BLOOM  OF  PHYTO- 
PLANKTON, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

H.  Seki,  A.  Otsuki,  Y.  Hara,  K.  V.  Stephens,  and 
C.  D.  Levings. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  2,  p  209-216,  December  1987.  3  tab,   16  ref. 

Descriptors:  'Estuaries,  'Campbell  River  Estuary, 
•Phytoplankton,  'Mesotrophy,  'Salmon,  'Fish, 
Dynamics,  Bacterial  analysis,  Kinetics,  Flushing, 
Organic  matter,  Juvenile  growth  stage. 


The  microbial  contribution  to  the  maintenance  of 
desirable  environments  for  juvenile  salmon  was 
studied  at  the  Campbell  River  Estuary  during  the 
1984  spring  bloom  of  phytoplankters.  The  turnover 
rate  of  dissolved  organic  materials  was  much 
lower  than  in  the  preceding  summer  (1983).  The 
phytoplankton  density  in  the  estuary  and  its  adja- 
cent area  was  moderately  high  and  within  the 
mesotrophic  range.  Due  to  high  spring  river  dis- 
charge, heterogeneity  in  bacterial  kinetics  param- 
eters was  less  than  observed  in  summer  of  1983. 
The  shorter  residence  of  water  in  the  upper  brack- 
ish layer  in  the  spring  reduces  the  time  available 
for  the  development  of  trophic  heterogeneity.  (See 
also  W88-08818)  (Author's  abstract) 
W88-08817 


MICROBIAL  KINETICS  AND  PHYTOPLANK- 
TON IN  SALMONID  HABITATS  OF  THE 
CAMPBELL  RIVER  ESTUARY  IN  AUTUMN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

H.  Seki,  A.  Otsuki,  Y.  Hara,  and  C.  D.  McAllister. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  2,  p  217-224,  December  1987.  3  tab,  16  ref. 

Descriptors:  'Phytoplankton,  'Salmon,  'Campbell 
River  Estuary,  'Estuaries,  'Litter,  'Decomposi- 
tion, 'Detritus,  'Organic  matter,  Dynamics,  Kinet- 
ics, Microbiological  studies. 

The  microbial  contribution  to  the  dynamics  of 
organic  materials  in  the  Campbell  River  Estuary 
was  studied  in  1985  during  the  autumn  bloom  of 
phytoplankters.  The  phytoplankton  densities  in  the 
estuary  and  its  adjacent  area  were  lower  during 
this  autumn  bloom  than  those  during  the  spring 
bloom  of  phytoplankton  in  1984,  but  microbial 
activity  was  greater.  This  is  attributed  to  higher 
rates  of  organic  inputs  from  decaying  marsh  detri- 
tus, leaf  litter  and  salmon  carcasses.  (See  also  W88- 
08817)  (Author's  abstract) 
W88-08818 


TWO-DIMENSIONAL  SHALLOW  WATER 
FLOW  IDENTIFICATION, 

Rijkswaterstaat,  The  Hague  (Netherlands).   Data 

Processing  Div. 

A.  W.  Heemink. 

Applied  Mathematical  Modeling  AMMODL,  Vol. 

12,  No.  2,  p   109-118,  April   1988.  6  fig,  26  ref. 

Descriptors:  'Shallow  water,  'Hydrodynamics, 
'Model  studies,  'Mathematical  studies,  'Coastal 
waters,  'Storm  surges,  'Flow,  'Finite  element 
method,  Stochastic  process,  Spatial  distribution, 
Prediction,  Water  level,  Equations. 

A  discrete  time-invariant  Kalman  filter  for  the 
identification  and  prediction  of  two-dimensional 
shallow  water  flow  using  observations  of  the  water 
level  registered  at  some  locations,  has  been  devel- 
oped. The  filter  is  based  on  a  set  of  difference 
equations  derived  from  the  linear  two-dimensional 
shallow  water  equations  using  the  finite  difference 
scheme  proposed  by  Sielecki.  By  introducing  a 
system  noise  process,  we  can  embed  the  difference 
equations  into  a  stochastic  environment.  This  en- 
ables us  to  take  into  account  the  uncertainties  of 
these  equations.  A  Chandrasekhar-type  algorithm 
is  employed  to  obtain  the  steady-state  filter.  In  this 
way  the  fact  that  the  noise  is  less  spatially  variable 
than  the  underlying  process  can  be  exploited  to 
reduce  the  computational  burden.  The  capabilities 
of  the  filter  are  illustrated  by  applying  it  to  the  six- 
hours-ahead  prediction  of  storm  surges  in  the 
North  Sea.  The  results  show  excellent  filter  per- 
formance, and,  with  respect  to  the  results  of  the 
underlying  deterministic  model  which  were 
achieved  without  using  the  water-level  measure- 
ments available,  the  improvement  obtained  by  fil- 
tering the  measurements  is  substantial.  (Author's 
abstract) 
W88-08847 


CONTAMINATED  SEDIMENTS  IN  THE  ELBE 
ESTUARY:  ECOLOGICAL  AND  ECONOMIC 
PROBLEMS  FOR  THE  PORT  OF  HAMBURG, 

Behoerde  fuer  Wirtschaft,  Verkehr  und  Landwirts- 
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ehafl,  Hamburg  (Germany.  F.R  ) 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08866 


OLIGOCHAETE  RESPIRATION  AS  A  MEAS- 
URE OF  SEDIMENT  TOXICITY  IN  PUGET 
SOUND,  WASHINGTON, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08874 


DISTRIBUTION  AND  BIOMASS  OF  THE  SEA- 
GRASS  ZOSTERA  CAPENSIS  IN  A  WARM- 
TEMPERATE  ESTUARY, 

Port    Elizabeth   Univ.    (South    Africa).    Dept.    of 

Botany. 

M.  M.  B.  Talbot,  and  G.  C.  Bate. 

Botanica  Marina  BOTNA7,  Vol.  30,  No.  1,  p  91- 

99,  January  1987.  5  fig,  45  ref. 

Descriptors:  'Plant  populations,  *Estuarine  envi- 
ronment, *Sea  grasses,  'Seasonal  variation,  Zos- 
tera,  Ecology,  Epiphytes,  South  Africa,  Biomass. 

A  winter  (June  1981)  and  summer  (December 
1981)  survey  of  the  seagrass  Zostera  capensis  was 
carried  out  in  the  well-developed  warm-temperate 
Swartkops  estuary,  South  Africa.  The  area  cov- 
ered by  Z.  capensis  increased  from  13.7  ha  (3%  of 
the  estuary)  in  winter  to  16.1  ha  in  December. 
With  few  exceptions,  this  increase  was  due  to  the 
extension  of  existing  beds  rather  than  the  appear- 
ance of  new  beds.  More  than  90%  of  the  beds  were 
within  6  km  of  the  mouth,  and  more  than  half  in 
one  of  the  arms  of  the  estuary  (Tipper's  Creek). 
Epiphytes  contributed  28%  of  the  total  biomass  in 
summer.  Subsequent  surveys  of  the  estuary  in  1984 
and  1986,  together  with  historical  aerial  photo- 
graphs, have  implicated  a  complex  pattern  of  pop- 
ulation dynamics.  Variations  in  population  size  in- 
cluded flood-  or  season-related  fluctuations  and 
complete,  but  temporary  disappearance  of  the  pop- 
ulation in  response  to  catastrophic  events.  A  simi- 
lar disappearance  is  recorded  for  the  small  popula- 
tion of  Z.  capensis  in  the  adjacent  Sundays  estuary. 
(Author's  abstract) 
W88-08877 


BENTHIC  FLUX  OF  NUTRIENT  SALTS  ON  AN 
INTERTIDAL  FLAT, 

Tokai  Regional  Fisheries  Research  Lab.,  Tokyo 

(Japan). 

Y.  Matsukawa,  Y.  Sato,  and  K.  Sasaki. 

Nippon    Suisan    Gakkaishi    NSUGAF,    Vol.    53, 

No.6,  p  985-989,  June  1987.  3  fig,   1  tab,   14  ref. 

Descriptors:  'Cycling  nutrients,  'Intertidal  areas, 
•Interstitial  water,  'Tidal  currents,  'Benthos,  'Nu- 
trient salts,  Denitrification,  Phosphates,  Nitrites, 
Nitrates,  Silicates. 

In  order  to  investigate  the  benthic  flux  of  nutrient 
salts  on  intertidal  flats  and  its  role  on  the  nutrient 
circulation,  the  vertical  distribution  of  nutrient 
salts  in  the  interstitial  water  and  its  fluctuation  with 
tidal  level  variation  were  observed  in  summer  on 
an  intertidal  flat  in  Mikawa  Bay.  The  tidal  ex- 
change of  the  interstitial  water,  i.e.,  exudation  of 
the  interstitial  water  from  the  flat  bed  in  ebb  tide 
and  abrupt  penetration  of  the  overlying  water  into 
the  flat  bed  in  flood  tide,  were  strongly  suggested. 
The  benthic  flux  of  nutrient  salts  due  to  tidal 
exchange  was  estimated  at  about  1.5  mg  atom/sq  m 
day  for  NH4-N,  -0.1  mg  atom/sq  m  day  for  N02- 
N  +  N03-N,  0.1  mg  atom/sq  m  day  for  P04-P 
and  2.7  mg  atom/sq  m  day  for  Si02-Si.  The  nega- 
tive value  of  the  flux  for  N02-N  +  N03-N  indi- 
cates the  denitrification  in  the  sand  layer  just 
below  the  flat  surface.  The  total  benthic  flux  on 
the  flat  estimated  for  N  and  P  are  very  small 
compared  with  the  supply  from  the  land,  the  total 
net  photosynthesis  and  the  total  sedimentation 
evaluated  previously  through  a  box  model  analysis 
of  nutrient  budget  on  the  flat.  This  probably  im- 
plies that  the  nutrients  supplied  onto  the  flat  circu- 
late mostly  within  the  overlying  water  and  living 
organisms  on  the  flat.  The  vertical  diffusion  coeffi- 
cient corresponding  to  the  benthic  flux  due  to  tidal 
exchange  was  also  estimated  at  the  order  of  0.001 
sq  cm/s  which  is  reasonably  large  compared  with 
the  molecular  diffusivity  of  solute  in   interstitial 


waters    generally    in    the    order    of   0.000001    to 
0.00001  sq  cm/s.  (Author's  abstract) 
W88-08884 


CHEMICAL  CHARACTER  OF  BOTTOM  SEDI- 
MENT AND  THE  BENTHIC  BIOMASS  IN  ISE 
AND  MIKAWA  BAYS, 

Mie  Univ.,  Tsu  (Japan).  Faculty  of  Fisheries. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08885 


EFFECTS  OF  WATER  TEMPERATURE  ON 
FEEDING  AND  SURVIVAL  OF  RIGHTEYE 
FLOUNDERS  LIMANDA  HERZENSTEINI 
AND  LIMANDA  YOKOHAMAE,  (IN  JAPA- 
NESE), 

Hokkaido  Univ.,  Hakodate  (Japan).  Faculty  of 
Fisheries. 

T.  Takahashi,  O.  Tominaga,  and  T.  Maeda. 
Nippon    Suisan    Gakkaishi    NSUGAF,    Vol.    53, 
No.  11,  p  1905-1911,  November  1987.  2  fig,  4  tab, 
28  ref. 

Descriptors:  'Flounders,  'Water  temperature, 
'Temperature  effects,  'Fish  physiology,  'Fish 
management,  Feeding  rates,  Survival. 

Two  species  of  righteye  flounder,  Limanda  herzen- 
steini  (173  to  243  mm  in  length)  and  L.  yokohamae 
(211  to  271  mm  in  length),  were  reared  under 
various  water  temperature  conditions,  and  the  ef- 
fects of  temperature  on  daily  feeding  and  their 
survival  were  examined.  Although  L.  herzensteini 
did  not  feed  at  temperatures  below  0.7  C,  no 
deaths  were  observed  at  the  lowest  rearing  temper- 
ature (-0.9  to  -1.3  C).  L.  yokohamae  could  also 
tolerate  long-term  exposure  (approximately  3 
weeks)  to  subzero  temperatures  (up  to  -0.5  C),  but 
they  ceased  to  feed  at  1.6  to  1.9  C.  At  temperatures 
below  18  to  19  C,  the  daily  feeding  rate  (%  wet 
body  weight/day)  of  L.  herzensteini  increased 
with  increasing  temperature  and  began  to  decrease 
remarkably  at  about  19  C,  while  in  L.  yokohamae 
the  temperature  at  the  daily  feeding  rate  began  to 
decrease  was  about  25  C.  In  addition,  heat  resist- 
ance experiments  suggested  that  the  upper  limits  of 
temperature  of  L.  herzensteini  and  L.  yokohamae 
lay  in  25  to  26  C  and  28  to  30  C,  respectively. 
Evidently  the  thermal  resistance  of  these  2  species 
which  often  occur  sympatrically  in  the  coastal 
waters  of  Japan  differs  considerably,  i.e,  L.  herzen- 
steini is  superior  in  cold  resistance,  but  is  inferior  in 
heat  resistance  to  L.  yokohamae.  (Author's  ab- 
stract) 
W88-08887 


SCREENING  OF  BACTERIA  WITH  ANTI- 
VIRAL ACTIVITY  AGAINST  INFECTIOUS  HE- 
MATOPOIETIC NECROSIS  VIRUS  (IHNV) 
FROM  ESTUARINE  AND  MARINE  ENVIRON- 
MENTS, 

Hokkaido  Univ.,  Hakodate  (Japan).  Faculty  of 
Fisheries. 

Y.  Kamei,  M.  Yoshimizu,  Y.  Ezura,  and  T. 
Kimura. 

Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  53, 
No.12,  p  2179-2185,  December  1987.  2  fig,  8  tab,  23 
ref. 

Descriptors:  'Estuarine  environment,  'Marine  en- 
vironment, 'Bacterial  analysis,  'Fish  diseases,  'Vi- 
ruses, 'Antibiotics,  Antiviral  activity. 

A  total  of  748  isolates  from  estuarine  and  marine 
environments  were  evaluated  for  antiviral  activity 
against  infectious  hematopoietic  necrosis  virus 
(INHV)  according  to  plaque  reduction  assay. 
Among  isolates  from  estuarine  environments,  267 
(71%)  of  376  strains  exhibited  a  50%  plaque  reduc- 
tion of  IHNV,  including  58  strains  (18%)  able  to 
reduce  plaque  more  than  90%.  On  the  other  hand, 
120  (32%)  of  372  strains  from  marine  environments 
showed  a  50%  plaque  reduction,  including  23 
strains  (6%)  showing  a  90%  plaque  reduction.  The 
incidence  of  bacteria  having  antiviral  activity  in 
the  estuarine  isolates  was  approximately  twice  that 
of  the  marine  isolates.  Most  of  the  bacteria  which 
exhibited  plaque  reduction  of  more  than  90%  be- 
longed to  the  genera  Pseudomonas,  Achromo- 
bacter,    and    Vibrio.    A    representative    strain    of 
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those,  Achromobacter  sp.  5IHW-25,  produced  an- 
tiviral agents  heavily  when  incubaled  with  shaking 
at  21  C  for  60  h.  The  antiviral  products  appeared 
to  be  two  kinds  of  substances,  a  thermolabile  mac- 
romolecule  and  a  thermostable  low  molecular 
compound  of  molecular  weight  of  less  than  1,000, 
when  the  bacterium  was  grown  at  20  C.  However, 
the  bacterium  grown  at  25  C  allowed  production 
of  only  the  low  molecular  compound.  (Author's 
abstract) 
W88-08888 


SIMULTANEOUS  DETERMINATION  OF 
URONIC  ACIDS  AND  ALDOSES  IN  PLANK- 
TON, PLANT  TISSUES,  AND  SEDIMENT  BY 
CAPILLARY  GAS  CHROMATOGRAPHY  OF 
N-HEXYLALDONAMIDE  AND  ALDITOL  ACE- 
TATES, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  21. 
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FRAMVAREN  -  ENVIRONMENTAL  SETTING, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

J.  M.  Skei. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

209-218,  April  1988.  10  fig,  1  tab,  10  ref. 

Descriptors:  'Framvaren  Fjord,  'Norway, 
'Anoxic  systems,  'Fjords,  'Estuarine  environ- 
ment, 'Estuaries,  Meromictic  lakes,  Glaciation, 
Pristine  environments,  Lake  sediments. 

Framvaren,  a  permanently  anoxic  fjord  on  the 
southernmost  point  of  Norway,  is  geomorphologi- 
cally  the  result  of  glaciation  and  deglaciation.  A 
barrier  of  glaciofluvial  deposit  was  formed  be- 
tween the  open  sea  and  the  landlocked  water.  Due 
to  the  isostatic  uplift  during  the  deglaciation 
period,  the  landlocked  water  was  isolated  from  the 
sea  and  became  a  meromictic  lake.  Around  1850,  a 
channel  was  cut  in  the  barrier  and  the  lake  became 
a  fjord  with  a  sill  depth  of  2.5  m  and  a  basin  depth 
of  180  m.  The  fjord  is  now  permanently  anoxic 
below  18  m  depth.  The  tidal  amplitude  is  close  to 
10  cm.  Only  100  people  live  in  the  catchment  area 
of  Framvaren,  hence  it  may  be  considered  as  a 
natural  pristine  laboratory  ideal  for  study  by 
marine  scientists  interested  in  anoxic  systems.  (Au- 
thor's abstract) 
W88-08925 


WATER  EXCHANGE  OF  FRAMVAREN, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Oceanogra- 
phy. 

A.  Stigebrandt,  and  J.  Milvaer. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
219-228,  April  1988.  8  fig,  2  tab,  4  ref. 

Descriptors:  'Framvaren,  'Fjords,  'Estuaries, 
'Vertical  flow,  'Density  currents,  'Seawater, 
'Model  studies,  'Density  currents,  'Salinity, 
'Saline  water,  'Water  exchange,  Helvikfjord,  Av- 
erage volume  transport,  Mean  volume  flow,  Verti- 
cal concentration  profiles,  Sea  level,  Norway,  Ver- 
tical distributionate,  Residence  time. 

The  water  exchange  mechanisms  of  Framvaren  are 
discussed.  The  flow  in  the  channel  between  Fram- 
varen and  Helvikfjord  is  almost  completely  driven 
by  the  fluctuating  sea-level  difference  between  the 
two  basins.  The  average  volume  transport  of  sea- 
water  into  Framvaren  is  estimated  to  be  about  10 
cu  m  per  sec.  Most  of  the  seawater  entering  Fram- 
varen from  Helvikfjord  has  a  low  density  and  may 
only  contribute  to  the  renewal  of  the  upper  10-20 
m.  The  application  of  a  model  for  a  dense  bottom 
current  shows  the  inflowing  water  should  have  a 
salinity  of  greater  than  28%  in  order  to  penetrate 
deeper  than  100  m  in  Framvaren.  n  15  out  of  21 
available  observations  from  Helvikfjord,  the  sur- 
face salinity  is  less  than  20  and  the  maximum 
salinity  is  25.6%.  The  authors  conclude  that  many 
more  measurements  of  the  surface  salinity  in  Hel- 
vikfjord must  be  obtained  before  the  residence 
time  of  the  water  at  different  depths  in  Framvaren 
can  be  estimated.  (Author's  abstract) 
W88-08926 


67 


Field  2— WATER  CYCLE 


Group  2L — Estuaries 

DISTRIBUTION  AND  BIOMASS  OF  PHYTO- 
PLANKTON  AND  PHOTOTROPHIC  BACTE- 
RIA IN  FRAMVAREN,  A  PERMANENTLY 
ANOXIC  FJORD  IN  NORWAY. 

Norsk  Inst,  for  Vannforskning,  Oslo. 

K.  Sorensen. 

Marine  Chemistry  MRCHBD.  Vol.  23,  No.  3/4,  p 

229-241,  April  1988.  4  fig.  4  tab.  19  ref. 

Descriptors:  'Biomass.  *Phytoplankton.  *Fjords, 
•Framvaren  Fjord,  'Norway,  'Estuaries,  'Plank- 
ton, 'Phototropism,  'Vertical  distribution.  Adeno- 
sine triphosphate.  Algae,  Bacteria,  Photorophic 
bacteria,  Chlorophyll  fluorescence,  Algal  pig- 
ments, Bacterial  pigments. 

The  vertical  distribution  and  biomass  of  phyto- 
plankton  and  phototrophic  bacteria  in  the  perma- 
nently anoxic  fjord,  Framvaren  in  southern 
Norway,  are  described.  The  distribution  of  algal 
and  bacterial  pigments  was  studied  at  different 
seasons  in  the  period  from  May  1980  to  February 
1985.  The  standing  crop  of  phytoplankton  was  low 
in  the  upper  part  of  the  euphotic  zone,  but  in- 
creased near  the  02/H2S04  interface.  An  algal 
plate  and  a  dense  plate  of  phototrophic  bacteria, 
measured  as  chlorophyll  fluorescence  and  scatter- 
ing were  detected  near  the  interface.  These  plates 
of  phototrophic  micro-organisms  were  found  to  be 
photosynthetically  active.  Sharp  concentration 
peaks  near  the  interface  were  also  found  for  the 
active  biomass  measured  as  adenosine  triphosphate. 
(Author's  abstract) 
W88-08927 


DISTRIBUTION  OF  SOME  NON-PHOTOTRO- 
PHIC  BACTERIA  AND  ACTIVE  BIOMASS 
(ATP)  IN  THE  PERMANENTLY  ANOXIC 
FJORD  FRAMVAREN, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

K.  S.  Ormerod. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

243-256,  April  1988.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Bacteria,  'Estuaries,  'Framvaren 
Fjord,  'Anoxic  conditions,  'Biomass,  'Geochem- 
istry, 'Adenosine  Triphosphate,  'Vertical  distribu- 
tion, 'Phytoplankton,  'Chlorophyll,  Biogeoceh- 
mistry.  Heterotrophic  bacteria,  Chemoautotrophic 
bacteria. 

The  vertical  distributions  of  various  types  of  bacte- 
ria and  active  biomass,  measured  as  adenosine  tri- 
phosphate (ATP),  in  the  permanently  anoxic  fjord 
Framvaren  in  southern  Norway,  were  determined 
during  a  survey  in  1980.  High  numbers  of  hetero- 
trophic bacteria  were  found  in  association  with  an 
active  biomass  of  phytoplankton  in  the  upper 
water  layers,  but  the  maximum  numbers  were 
found  close  to  the  02/H2S04  interface.  Maximum 
numbers  of  chemoautotrophic  thiobacilli  and  total 
bacterial  counts  were  also  found  slightly  above  the 
interface.  The  highest  concentration  of  ATP  was 
found  at  the  interface,  and  these  water  masses  also 
contained  the  highest  concentration  of  combined 
bacterial  and  algal  chlorophyll.  The  results  are 
discussed  with  reference  to  the  biogeochemical 
processes  responsible  for  the  anoxic  conditions  in 
this  fjord.  (Author's  abstract) 
W88-08928 


TOTAL  PARTICULATE  AND  ORGANIC 
FLUXES  IN  ANOXIC  FRAMVAREN  WATERS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

K.  Naes,  J.  M.  Skei,  and  P.  Wassmann. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

257-268,  April  1988.  4  fig,  3  tab,  34  ref. 

Descriptors:  'Framvaren  Fjord,  'Estuaries, 
•Fjords,  'Anoxic  conditions,  'Suspended  sedi- 
ments, 'Sediments,  Particulate  matter,  'Vertical 
flow,  'Fluctuations,  Norway,  Mineralization, 
Annual  sediment  flux,  Organic  carbon,  Nitrogen. 

Cylindrical  sediment  traps  were  deployed  at  vari- 
ous depths  in  the  anoxic  water  of  Framvaren  for 
two  periods  of  one  year  (1981-1982  and  1983- 
1984).  The  traps  were  emptied  three  times  during 
1981-1982  and  five  times  during  1983-84.  The  verti- 
cal fluxes  of  total  suspended  material,  organic 
carbon  and  nitrogen  were  calculated  on  a  daily  and 


annual  basis.  The  average  annual  sediment  flux  20 
m  above  the  bottom  was  approximately  60  g  per  sq 
m  yr  and  the  flux  of  organic  carbon  was  20  g  per 
sq  m  per  yr.  On  the  basis  of  an  average  C/N  ratio 
of  8  and  a  constant  carbon  flux  below  a  depth  of  20 
m,  it  is  concluded  that  little  mineralization  of  the 
organic  matter  takes  place  in  the  anoxic  water 
column.  Assuming  a  primary  production  of  the 
order  to  50-100  g  per  sq  m  yr,  22-24%  of  that 
reaches  the  anoxic  water  masses.  Further  break- 
down of  organic  matter  takes  place  in  the  surface 
sediments.  (Author's  abstract) 
W88-08929 


PARTITIONING  AND  ENRICHMENT  OF 
TRACE  METALS  IN  A  SEDIMENT  CORE 
FROM  FRAMVAREN,  SOUTH  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
J.  M.  Skei,  D.  H.  Loring,  and  R.  T.  T.  Rantala. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
269-281,  April  1988.  2  fig,  4  tab,  33  ref. 

Descriptors:  'Estuaries,  'Framvaren  Fjord, 
'Fjords,  'Trace  metals,  'Sediments,  Total  metal 
concentration,  Non-detrital  metal,  Cadmium, 
Lead,  Copper,  Zinc,  Shales,  Plankton,  Norway, 
Bacteria,  Sulfides,  Solubility. 

Extremely  high  concentrations  of  Cd,  Cu,  Pb  and 
Zn  were  recorded  in  the  bottom  sediments  of  the 
deep  basin  of  Framvaren.  The  concentrations  are 
comparable  with  those  found  in  euxinic  mid-Creta- 
ceous black  shales.  The  non-detrital  phase  (HOAc- 
extraction)  constituted  an  average  of  93,  25,  77  and 
89%  for  Cd,  Cu,  Pb  and  Zn,  respectively,  of  the 
total  metal  concentrations  in  the  upper  sediment. 
The  most  plausible  explanation  for  the  enrichment 
of  metals  is  metal  sulfide  precipitation  in  the  super- 
anoxic  water  (maximum  8  millimole  per  liter  total 
H2S).  Metals  could  also  be  transferred  to  the  sedi- 
ments by  sinking  of  organic  matter  (plankton  and 
bacteria)  produced  in  the  euphotic  zone.  The  vari- 
ation in  the  concentration  of  the  non-detrital  metal 
fraction  reflects  different  solubility  products  of 
metal  sulfide  phases  and  organic  matter  associa- 
tions. (Author's  abstract) 
W88-08930 


SULPHUR  CHEMISTRY  OF  A  SUPER- 
ANOXIC  FJORD,  FRAMVAREN,  SOUTH 
NORWAY, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Analytical 
and  Marine  Chemistry. 

L.  G.  Anderson,  D.  Dyrssen,  and  P.  O.  J.  Hall. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
283-293,  April  1988.  6  fig,  3  tab,  15  ref. 

Descriptors:  'Sulfur  cycle,  'Framvaren  Fjord, 
'Anoxic  conditions,  'Fjords,  'Estuaries,  Isotopes, 
Sulfides,  Sulfates,  Carbonates,  Norway,  Thiols, 
Oxygen,  Density. 

The  concentrations  of  total  carbonate  (C  sub  t), 
sulfate,  sulfide,  thiols  and  oxygen,  the  ratio  be- 
tween the  stable  sulfur  isotopes  S34  and  S32  in 
sulfate  and  sulfide,  and  the  density  (used  to  calcu- 
late salinity)  were  determined  on  samples  from  the 
water  column  of  Framvaren,  a  super-anoxic  fjord 
in  southern  Norway.  From  a  depth  of  18  m  (the 
oxic-anoxic  boundary)  the  initial  sulfate  concentra- 
tion (S04  sub  ink)),  as  calculated  from  salinity,  is 
significantly  higher  then  the  sum  of  the  measured 
sulfur  species.  This  is  attributed  to  a  loss  of  sulfur 
from  the  water  column.  The  amount  of  total  car- 
bonate produced,  corrected  for  the  initial  concen- 
tration (C  sub  t  -  2.4  Sal/35)  is  found  to  be  propor- 
tional to  the  amount  of  sulfate  consumed  (S04  sub 
init  -  S04)  according  to  the  following  relation  C 
sub  t  -  2.4  Sal/35  =  1.84  (S04  sub  init  -  S04). 
Isotopic  fractionation  caused  by  bacterial  sulfate 
reduction  in  the  anoxic  part  of  the  water  column 
produces  sulfide  with  a  S34  approximately  40% 
lower  than  the  S34  for  sulfate  at  corresponding 
depths.  The  isotopic  fractionation  also  results  in  a 
S34  value  for  the  remaining  sulfate  at  depths  below 
80  m  being  considerably  higher  than  the  mean 
value  for  ocean  water,  which  is  close  to  +20%. 
The  S34  values  for  sulfate  at  depths  between  10 
and  50  m  were  lower  than  +20%  which  indicates 
oxidation  od  sulfide,  which  follows  upon  diffusion 
of  sulfide  from  deeper  parts  of  the  water  column 


and  inflow  of  oxygenated  seawater  over  the  sill 
into  the  anoxic  water  of  the  fjord.  A  conclusive 
scenario  of  the  Framvaren  sulfur  chemistry  is  pre- 
sented. (Author's  abstract) 
W88-08931 


SEASONAL  CYCLING  OF  SULPHUR  AND 
IRON  IN  POREWATERS  OF  A  DELAWARE 
SALT  MARSH, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
G.  W.  Luther,  and  T.  M.  Church. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
295-309,   April    1988.   3   fig,   2   tab,   43   ref.   NSF 
Grants  OCE-8696121  and  OCE-8541757. 

Descriptors:  'Sulfur,  'Iron,  'Delaware,  'Salt 
marshes,  'Marshes,  'Pore  water,  'Wetlands,  'In- 
terstitial water,  'Oxidation  reduction  potential, 
Spring  tides,  Seasonal  variation,  Tides,  'Pyrite, 
Pyrite  oxidation,  Heterotrophy,  Autotrophy,  Pho- 
tosynthesis,  Reduction,   Oxidation,  Great   Marsh. 

An  extensive  porewater  data  set  has  been  gathered 
in  the  Great  Marsh,  Delaware  over  various  sea- 
sons, salinities  and  tides.  The  data  all  point  to  a 
complimentary  redox  cycle  for  sulfur  and  iron 
which  operates  seasonally  and  tidally.  Surface  oxi- 
dizing conditions  prevail  in  summer;  more  reduc- 
ing conditions  prevail  at  depth  during  the  winter. 
During  the  spring  tides  which  flood  the  marsh, 
pyrite  oxidation  occurs,  releasing  excess  dissolved 
iron(II)  and  sulfate  to  the  porewaters  and  precipi- 
tating authigenic  solid  iron  phases.  The  redox  con- 
ditions in  the  porewaters  of  the  upper  zone  during 
the  summer  are  poised  between  mildly  oxidizing 
and  mildly  reducing  conditions  as  shown  by  pE 
calculations.  This  redox  environment  and  the  inter- 
mediate iron-sulfur  redox  species  may  be  important 
for  the  stimulation  of  plant  growth  (photosynthe- 
sis) and  for  the  sustenance  of  a  viable  microbial 
community  (heterotrophy  and  chemoautotrophy). 
(Author's  abstract) 
W88-08932 


TEMPORAL  VARIATIONS  OF  SEDIMENTA- 
RY SULFUR  IN  A  DELAWARE  SALT  MARSH, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    ol 

Oceanography. 

G.  A.  Cutter,  and  D.  J.  Velinksky. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

311-327,  April  1988.  7  fig,  1  tab,  27  ref. 

Descriptors:  'Sulfur,  'Temporal  distribution, 
'Delaware,  'Marshes,  'Salt  marshes,  'Cycling  nu- 
trients, 'Wetlands,  'Sediments,  'Oxidation  reduc- 
tion potential,  'Model  studies,  Pyrite,  Greigite, 
Sedimentary  sulfur,  Iron  monosulfide,  Diagenetic 
modelling,  Great  Marsh. 

The  cycling  of  sedimentary  sulfur  was  examined 
over  a  one  year  period  in  the  Great  Marsh,  Dela- 
ware using  newly  developed  analytical  procedures 
Iron  monosulfide  (FeS)  and  elemental  sulfur  both 
display  large  seasonal  changes  in  concentratior 
and  distribution  with  depth,  indicating  a  coupling 
with  marsh  redox  conditions.  In  contrast,  th« 
depth  distribution  and  concentration  of  greigite 
(Fe3S4)  did  not  show  appreciable  changes  witr 
season.  Pyrite  (FES2)  underwent  large  concentra 
tion  changes  in  the  upper  15  cm  of  sediment  durinj 
the  spring,  but  remained  relatively  constant  witf 
respect  to  concentration  and  distribution  below 
this  zone.  Using  a  mass  balance  approach  in  th< 
upper  marsh  sediment,  sulfur  needed  for  rapid  pyr 
itization  is  found  to  be  derived  from  elementa 
sulfur,  iron  monosulfide  and  sulfate  reduction.  It 
the  deeper  sediments,  pyritization  occurs  through  i 
greigite  intermediate,  and  diagenetic  modeling  in 
dicates  that  pyrite  formation  is  limited  by  the  syn 
thesis  of  greigite,  and  not  by  the  conversion  o 
greigite  to  pyrite.  (Author's  abstract) 
W88-08933 


SOLUTION    CHEMISTRY    OF    IRON(II)    It 
FRAMVAREN  FJORD, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean 

ography. 

W.  M.  Landing,  and  S.  Westerlund. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  | 
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WATER  CYCLE— Field  2 


Estuaries — Group  2L 


129-343,  April  1988.  5  fig,  3  tab,  28  ref. 

Descriptors:  'Iron,  'Framvaren  Fjord,  'Cycling 
mtrients.  'Sulfides,  "Anoxic  waters,  'Fjords,  *Es- 
uaries,  'Vertical  distribution,  Sediments,  Norway, 
Chemical  composition.  Solution  chemistry,  Ferro- 
:ine  colorimetric  method,  Equilibrium  calcula- 
ions,  Mackinawite,  Greigite,  Residence  time. 

\  vertical  profile  of  soluble  (<0.4  micromolar) 
-e(H)  from  Framvaren  Fjord,  Norway  was  deter- 
nined  using  an  improved  Ferrozine  colorimetric 
nethod.  Reduced  iron  concentrations  increased 
Iramatically  below  the  2/H2S  interface  (20m), 
eaching  a  maximum  of  890  nM  at  30  m.  The 
-e(II)  concentrations  then  decreased  quasi-expon- 
:ntially  to  near  the  detection  limit  (<  or  =  18  nM) 
rom  110  m  to  the  bottom  (183  m).  Equilibrium 
:alculations  including  dissolved  iron-bisulfide  Com- 
dexes and  five  iron-sulfide  solid  phases  indicate 
hat  dissolved  Fe(II)  does  not  form  soluble  bisul- 
ide  complexes  in  the  deep  anoxic  waters.  The  total 
lissolved  Fe(II)  below  24  m  appear  to  be  con- 
rolled  by  mackinawite  (FeS)  or  greigite  (Fe3S4) 
olubility.  Changes  in  the  relative  rates  of  vertical 
liffusive  mixing  and  upwelling  due  to  episodic 
ntermediate  water  renewal  are  clearly  visible 
vhen  comparing  dissolved  Fe(II)  profile  from 
-ebruary,  1985  with  older  profiles.  However,  the 
otal  iron  inventory  (Dissolved  plus  particulate)  in 
he  fjord  has  changed  only  slightly  since  1981 
106000  moles  in  1981;  97600  moles  in  1983;  and 
11600  moles  in  1985).  The  residence  time  for  dis- 
olved  Fe(II)  in  the  anoxic  waters  of  the  main 
>asin  of  Framvaren  Fjord  was  calculated  assuming 
hat  anoxic  sediments  collect  only  in  the  deeper 
>ortions  of  the  basin,  yielding  a  value  of  five  years. 
Author's  abstract) 
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FORMATION  OF  FRAMBOIDAL  IRON  SUL- 
TDE  IN  THE  WATER  OF  A  PERMANENTLY 
INOXIC  FJORD  -  FRAMVAREN,  SOUTH 
NORWAY, 

<Jorsk  Inst,  for  Vannforskning,  Oslo. 

!.  M.  Skei. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

145-352,  April  1988.  2  fig.  24  ref.  NIVA  Grant  F- 

10400. 

Descriptors:  'Iron  sulfide,  'Iron,  'Framvaren 
-jord,  'Fjords,  'Anoxic  conditions,  'Estuaries, 
'Sediments,  Chemical  composition,  'Pyrite, 
Norway,  Sulfur,  Sulfides,  Framboidal  iron  sulfides. 

;ramvaren,  a  super-anoxic  fjord  in  South  Norway, 
las  been  the  subject  of  research  for  six  years.  As 
>art  of  the  scientific  program,  the  chemistry  of 
ron  in  the  water  and  sediments  was  investigated. 
Several  particulate  iron  phases  were  observed  in 
he  anoxic  water,  including  silicate-bound  iron 
rom  the  source  rock  of  the  area,  finely  dispersed 
imorphous  iron  sulfide  (which  bleeds  through  0.4 
nicrometer  Nuclepore  filters)  and  framboidal  iron 
ulfide  in  the  size  range  3-10  micrometers.  Al- 
hough  conclusive  mineralogical  evidence  of  fram- 
joidal  pyrite  formation  in  the  water  is  lacking, 
leveral  observations  support  the  formation  of 
jyrite  at  the  oxic-anoxic  interface  where  metabo- 
izable  organic  matter,  elemental  sulfur  and  reac- 
ive  iron  are  abundant.  (Author's  abstract) 
W88-08935 


:YCLING  OF  MANGANESE  IN  THE  PERMA- 
NENTLY ANOXIC  DRAMMENSFJORD, 

Dslo  Univ.  (Norway).  Biologisk  Inst. 

VI.  Schaanning,  K.  Naes,  P.  K.  Egeberg,  and  F. 

Some. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

165-382,  April  1988.  7  fig,  3  tab,  35  ref. 

Descriptors:  'Manganese,  'Drammensfjord,  'Sedi- 
tients,  'Fjords,  'Anoxic  conditions,  'Cycling  nu- 
rients,  'Estuaries,  'Turnover  time,  'Oxidation  re- 
duction potential,  Geology,  Chemical  composition, 
Norway,  Rhodochrosite,  Correlation  analysis,  Dis- 
solved manganese,  Particulate  manganese. 

Sampling  of  manganese  in  sediment  traps,  water 
:olumn  and  sediments  in  the  Drammensfjord, 
southeast  Norway,  has  given  a  consistent  data  set 


on  dissolved  and  particulate  Mn  in  a  permanently 
anoxic  fjord.  In  the  water  column,  variable  shapes 
of  the  vertical  profiles  resulted  in  hydrodynamic 
processes  and  redox  boundary  fluctuations.  Inde- 
pendent flux  estimates  from  sediment-trap  data  and 
water-column  budget  both  gave  a  turnover  time  of 
manganese  in  the  anoxic  water  mass  of  7-9  years. 
Steady  state  in  the  anoxic  layer  was  probably 
maintained  by  diffusion  of  Mn(+  +)  ions  and  pre- 
cipitation at  the  sediment  surface.  Saturation  with 
respect  to  rhodochrosite  was  observed  at  the  mid- 
depth  maxima  and  in  the  pore-water  at  the  sedi- 
ment surface.  In  the  sediment,  linear-regression 
analyses  showed  positive  correlation  between  man- 
ganese and  carbonate.  Manganese-enriched  hori- 
zons, resulting  from  recycling  at  ancient  redox 
boundaries,  were  observed  within  the  reducing 
deep-basin  sediment.  Lead-210  dating  indicated 
that  the  upper  horizon  was  deposited  by  the  turn 
of  the  century  when  organic  loading  increased  as  a 
result  of  the  establishment  of  the  pulp  industry  in 
the  watershed  area.  (Author's  abstract) 
W88-08936 


MODELLING  THE  MANGANESE  CYCLING 
IN  TWO  STRATIFIED  FJORDS, 

Oslo  Univ.  (Norway).  Dept.  of  Geology. 
P.  K..  Egeberg,  M.  Schaanning,  and  K.  Naes. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
383-391,  April  1988.  5  fig,  11  ref. 

Descriptors:  'Manganese,  'Fjords,  'Estuaries, 
'Model  studies,  Cycling  nutrients,  'Oxidation  re- 
duction potential,  'Stratification,  Parametric  mod- 
elling, Particulate  manganese,  Mathematical 
models,  Framvaren  Fjord,  Drammensfjord, 
Norway,  Dissolved  manganese.  Manganese  cycle, 
Eddy  diffusion  coefficients. 

This  paper  presents  a  parameterized  model  for  the 
particulate  and  dissolved  manganese  profiles  in 
two  stratified  fjords  (Drammensfjord  and  Fram- 
varen Fjord,  Norway).  Rates  of  oxidation  and 
reduction  of  manganese  are  of  the  order  of  1.0 
times  ten  to  the  minus  15th  power  mol  per  cu  cm/ 
sec.  Oxidation  of  manganese  is  probably  not  pro- 
moted by  an  inorganic  surface-catalyzed  reaction. 
Cycling  of  manganese  in  the  redox  cline  is  exten- 
sive (10-100  cycles)  and  is  related  to  the  input  of 
manganese  to  the  fjords.  Calibration  of  the  model 
against  sediment-trap  data  allow  instantaneous 
eddy  diffusion  coefficients  to  be  estimated.  These 
are  of  the  order  of  0.01  and  .0001  sq  cm  per  sec. 
(Author's  abstract) 
W88-08937 


DISTRIBUTIONS  OF  URANIUM,  RADIUM 
AND  THORIUM  ISOTOPES  IN  TWO  ANOXIC 
FJORDS:  FRAMVAREN  FJORD  (NORWAY) 
AND  SAANICH  INLET  (BRITISH  COLUMBIA), 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolog- 
ical Sciences. 

J.  F.  Todd,  R.  J.  Elsinger,  and  W.  S.  Moore. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
393-415,  April    1988.    12  fig,   3  tab,  64  ref.   NSF 
Grant  OCE  80-18189. 

Descriptors:  'Uranium,  'Fjords,  'Radium,  'Thori- 
um, 'Anoxic  conditions,  'Isotopes,  'Framvaren, 
'Saanich  Inlet,  'British  Columbia,  'Geochemistry, 
'Radioisotopes,  Marine  geology,  Norway,  Radion- 
uclides. 

Depth  profiles  of  the  naturally-occurring  radionu- 
clides U238,  U234,  Ra226,  Ra228  and  Th228  were 
obtained  in  two  diverse  anoxic  marine  environ- 
ments; the  permanently  anoxic  Framvaren  Fjord  in 
southern  Norway  and  the  intermittently  anoxic 
Saanich  Inlet  in  British  Columbia.  Concentrations 
of  total  H2S  were  over  three  orders  of  magnitude 
greater  in  the  anoxic  bottom  waters  of  the  Fram- 
varen Fjord  compared  to  those  in  Saanich  Inlet.  In 
Framvaren  Fjord,  the  02/H2S  interface  was  locat- 
ed at  17  m.  While  dissolved  U238  behaved  con- 
servatively throughout  the  oxic  and  anoxic  oceanic 
water  columns,  concentrations  based  on  the  U238/ 
salinity  ratio  in  oxic  oceanic  waters  were  almost 
30%  lower.  Dissolved  Ra226  displayed  a  sharp 
maximum  just  below  the  02/H2S  interface,  coin- 
ciding with  dissolved  Mn(II)  and  Fe(II)  maxima  in 
this  zone.  It  is  suggested  that  reductive  dissolution 


of  Fe-Mn  oxyhydroxides  remobilizes  Ra226  in  this 
region.  In  Saanich  Inlet,  the  02/H2S  interface  was 
located  at  175  m.  Dissolved  U238  displayed  a 
strongly  nonconservative  distribution.  The  depth 
profiles  of  dissolved  Mn(II)  in  the  suboxic  waters 
above  the  02/H2S  interface,  suggesting  that  re- 
duction of  particulate  Mn  regulates  the  behavior  of 
Ra226  and  Th228  in  this  region.  Removal  resi- 
dence times  for  dissolved  Th228  in  the  surface  oxic 
waters  of  both  systems  are  longer  than  generally 
reported  for  particle-reactive  radionuclides  in 
coastal  marine  environments.  In  the  anoxic  waters 
of  Framvaren  Fjord  and  Saanich  Inlet,  however, 
the  dissolved  Th228  removal  residence  times  are 
quite  similar  to  values  reported  for  dissolved 
Pb210  in  the  anoxic  waters  of  the  Cariaco  Trench 
and  the  Orca  Basin.  This  implies  that  the  geoche- 
mistries of  Th  and  Pb  may  be  similar  in  anoxic 
marine  waters.  (Author's  abstract) 
W88-08938 


TRACE  METALS  IN  THE  WATER  COLUMNS 
OF  THE  BLACK  SEA  AND  FRAMVAREN 
FJORD, 

Chalmers  Univ.  of  Technology,  Goeteborg 
(Sweden).  Dept.  of  Analytical  and  Marine  Chemis- 
try. 

C  Haraldsson,  and  S.  Westerlund. 
Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 
417-424,  April  1988.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Fjords,  'Estuaries,  'Trace  metals, 
'Anoxic  conditions,  'Heavy  metals,  'Particulate 
matter,  Cadmium,  Copper,  Nickel,  Lead,  Zinc, 
Cobalt,  Manganese,  Iron,  Particulate  metal  analy- 
sis, Framvaren,  Black  Sea,  Norway. 

The  trace  metals  cadmium,  copper,  nickel,  lead, 
zinc,  cobalt,  iron,  and  manganese  from  the  oxic 
and  anoxic  water  columns  of  the  Black  Sea  and 
Framvaren  Fjord  are  reported.  The  importance  of 
particulate  metal  analysis  is  shown  by  data  for  the 
anoxic  Framvaren  Fjord,  which  acts  as  a  trap  for 
trace  metals.  A  major  fraction  of  Cd,  Cu,  Pb,  Zn, 
and  Fe  in  the  Black  Sea  is  found  in  particles, 
whereas  the  particulate  fraction  is  smaller  in  Fram- 
varen. The  high  fraction  of  metals  bound  to  partic- 
ulate matter  may  account  for  the  failure  of  equilib- 
rium calculations  with  this  type  of  water.  Fram- 
varen acts  on  effective  trap  for  most  of  the  trace 
metals  transported  to  the  fjord  by  fresh  waters. 
(Author's  abstract) 
W88-08939 


SOME  PECULIARITIES  OF  THE  TRACE- 
METAL  DISTRIBUTION  IN  BALTIC  WATERS 
AND  SEDIMENTS, 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 

Warnemuende.  Inst,  fuer  Meereskunde. 

L.  Brugmann. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

425-440,  April  1988.  5  fig,  3  tab,  29  ref. 

Descriptors:  'Trace  metals,  'Sediments,  'Baltic 
Sea,  'Suspended  sediments,  'Path  of  pollutants, 
'Water  pollution  sources,  'Heavy  metals,  'Estu- 
aries, 'Anoxic  conditions,  Flocculation,  Sediment 
cores,  Vertical  distribution,  Cadmium,  Copper, 
Cobalt,  Iron,  Mercury,  Manganese,  Nickel,  Lead, 
Zinc. 

Between  1980  and  1984,  extensive  studies  were 
carried  out  in  the  Baltic  Sea  on  trace  metals  (Cd, 
Co,  Cu,  Fe,  Hg,  Mn,  Ni,  Pb  and  Zn)  in  water, 
suspended  matter  and  sediments.  The  results  enable 
the  influence  of  different  factors  on  metal  distribu- 
tion patterns  to  be  considered.  The  vertical  profiles 
of  dissolved  and  particulate  metals  in  waters  of  the 
central  deep  basins  reflect  influences  caused  by 
oxygen  deficiency  and  anoxic  conditions  in  near- 
bottom  water  layers.  Peculiarities  at  a  station  in  the 
Gotland  Deep  included  high  dissolved  Fe,  Mn  and 
Co  concentrations  and  remarkable  enrichment  of 
Zn  (0.64%),  Cd  (51  micrograms  per  gram)  and  Cu 
(0.15%)  in  particulate  matter  from  the  anoxic  zone. 
Manganese-rich  particles  were  accumulated  above 
this  layer.  In  fine-grained  soft  sediments  below 
anoxic  deep  waters,  maximum  contents  of  Cd,  Cu, 
and  Zn  were  observed,  relative  to  other  coring 
sites,  between   Bothnian   Bay  and   Lubeck   Bight. 
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Field  2— WATER  CYCLE 


Group  2L — Estuaries 

The  Hg  content  in  sediments  probably  reflects  the 
joint  flocculation  with  organic  matter   Land-based 
sources  seem  to  play  the  leading  part  for  maximum 
lead  contents.  (Author's  abstract) 
W88-08940 


MERCURY    IN    THE    NORWEGIAN    FJORD 
FRAMVAREN, 

Swedish    Environmental    Research    Inst.,    Goete- 

borg. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08941 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


NEW  COMPOSITE  CHARGED  REVERSE  OS- 
MOSIS MEMBRANE, 

Nitto  Electric  Co.  Ltd.,  Osaka  (Japan). 

K.  Ikeda,  T.  Nakano,  H.  Ito,  T.  Kubota,  and  S. 

Yamamoto. 

Desalination  DSLNAH,  Vol.  68,  No.  2-3,  p  109- 

1 19,  March  1988.  12  fig,  3  tab,  4  ref. 

Descriptors:  'Membranes,  'Permselective  mem- 
branes, 'Reverse  osmosis,  'Water  treatment, 
'Water  treatment  facilities,  Chlorine,  Membrane 
processes,  Fouling,  Ion  exchange,  Permeability, 
Selectivity,  Electrolytes,  Hydrogen  ion  concentra- 
tion, Salts,  Cations,  Solutes,  Amino  acids,  Anions, 
Pulp  wastes.  Wastewater  treatment,  Wastewater 
facilities. 

The  performance  of  membranes  of  the  NTR-7400 
series  is  controlled  by  the  ion-exchange  capacity  of 
the  skin  layer,  and  by  the  method  of  making  the 
membrane.  Typically  the  thickness  of  the  skin 
layer  is  about  0.3  micrometers  as  measured  by 
transmission  electron  microscopy.  These  mem- 
branes have  very  high  water  permeabilities  and  are 
resistant  to  chemical  attack.  In  particular,  the 
membranes  are  stable  to  10,000  ppm  chlorine  for  1 
month.  The  membranes  exhibit  a  stable  perform- 
ance over  a  wide  pH  range,  from  pH  1  to  pH  13 
even  at  80  C  for  1  month.  The  membrane's  selec- 
tivity properties  are  rather  unusual.  Salts  contain- 
ing monovalent  cations  have  higher  rejections  than 
salts  containing  divalent  cations.  This  is  the  oppo- 
site of  most  normal  reverse-osmosis  membranes. 
Salt-rejection  decreases  rapidly  with  increasing  salt 
concentration,  but  flux  is  independent  of  salt  con- 
centration. On  the  other  hand,  the  rejection  of 
neutral  solutes  is  constant  over  a  wide  range  of 
concentration.  The  rejection  of  amphoteric  elec- 
trolytes, such  as  amino  acids,  depends  on  pH  and 
increases  rapidly  at  a  pH  higher  than  the  isoelec- 
tric point  of  the  amino  acids.  The  rejection  of 
negatively-charged  solutes  such  as  ATP  is  high. 
Spiral-wound  modules  incorporating  these  mem- 
branes have  been  used  to  decolor  soy-sauce  solu- 
tions. Tubular  modules  incorporating  these  mem- 
branes have  been  used  effectively  in  the  treatment 
of  pulp  and  paper  waste  waters.  The  membranes 
are  particularly  resistant  to  fouling  by  anionic  spe- 
cies. (Author's  abstract) 
W88-08137 


ACIDIC  WASTEWATER  TREATMENT  BY 
DONNAN  DIALYSIS  INVOLVING  TUBULAR 
ANION-EXCHANGE  MEMBRANES, 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
For   primary    bibliographic   entry   see   Field    5D. 
W88-08138 


SUBSTITUTION  OF  THE  FINAL  CLARIFIER 
BY  MEMBRANE  FILTRATION  WITHIN  THE 
ACTIVATED  SLUDGE  PROCESS  WITH  IN- 
CREASED PRESSURE:  INITIAL  FINDINGS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

For   primary    bibliographic   entry   see   Field    5D. 

W88-08139 


NITRATE  REMOVAL  BY  ELECTRODIALYSIS 
FOR  BREWING  WATER, 

GK.SS  -  Forschungszentrum  Geesthacht  GmbH., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
For  primary  bibliographic  entry  see  Field  5F. 
W88-08140 

3B.  Water  Yield  Improvement 


CONSERVATION  PROBLEMS  AND  MANAGE- 
MENT OPTIONS  IN  ESTUARIES:  THE  BOT 
RIVER  ESTUARY,  SOUTH  AFRICA,  AS  A 
CASE-HISTORY  FOR  MANAGEMENT  OF 
CLOSED  ESTUARIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy 
For  primary  bibliographic  entry  see  Field  2L. 

W88-08216 


FUTURE  WATER  SUPPLY  IN  THE  MACHA- 
KOS  DISTRICT  OF  KENYA, 

Reading   Univ.   (England).   Dept.   of  Geography. 
S.  K.  Mutiso,  and  R.  D.  Thompson. 
AMBIO  AMBOCX,  Vol.   16,  No.  6,  p  322-325, 
1987.  2  fig,  3  tab,  17  ref. 

Descriptors:  'Water  supply  development,  'Water 
resources  development,  'Kenya,  'Developing 
countries,  Water  demand,  Domestic  water,  Irriga- 
tion water,  Groundwater  quality,  Human  popula- 
tions, Seasonal  distribution,  Agriculture,  Surveys, 
Rainfall. 

Most  African  governments  are  aiming  to  provide  a 
supply  of  clean  and  safe  water  for  rural  people  by 
the  year  2000.  Faced  with  a  rapid  population 
growth  rate  of  4%  per  annum  (the  highest  in  the 
world)  and  limited  high-potential  agricultural  land, 
the  Kenyan  government  recognizes  the  need  to 
examine  the  problems  and  prospects  of  developing 
the  water  resources  of  the  marginal,  semiarid  areas 
for  agricultural  and  domestic  use.  Wise  manage- 
ment of  the  scarce  resources  of  these  areas  entails 
an  understanding  of  the  factors  which  influence 
supply  and  demand  of  water  and  is  a  matter  of 
urgency.  Few  studies  exist  on  total  or  per  capita 
water  consumption  in  rural  areas.  The  results  are 
presented  for  a  recent  survey  of  rural  agricultural 
and  domestic  water  consumption  in  the  Machakos 
district,  an  ecologically  marginal  area  of  Kenya. 
Streams  are  the  main  source  of  both  agricultural 
(71%)  and  domestic  (54%)  water  supply.  The  most 
critical  water-balance  component  influencing  agri- 
cultural yields  is  rainfall;  rainfall  amounts  are  low, 
with  a  strong  seasonal  concentration.  Since  the 
World  Health  Organization  recommended  limit  of 
500  mg/L  for  total  dissolved  solids  in  groundwater 
used  for  drinking  is  exceeded  in  the  majority  of  the 
boreholes,  and  the  permissible  fluoride  limit  of  1.5 
mg/L  is  also  exceeded  in  more  than  half  of  the 
samples,  it  is  evident  that  the  quality  of  drinking 
water  is  a  problem  in  the  Machakos  district.  (Sand- 
PTT) 
W88-08232 


NEGLECTED  WATER  RESOURCE:  THE  CA- 
MANCHACA  OF  SOUTH  AMERICA, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

R.  S.  Schemenauer,  H.  Fuenzalida,  and  P. 

Cereceda. 

Bulletin  of  the  American  Meteorological  Society 

BAMIAT,  Vol.  69,  No.  2,  p   138-147,  February 

1988.  13  fig,  4  tab,  22  ref. 

Descriptors:  'Fog,  'Water  supply  development, 
'Chile,  'Available  water,  'Climatology,  Hydrolo- 
gy, Geology,  Cloud  water,  Precipitation,  Ground- 
water, Coastal  stratocumulus,  Cost  analysis,  Ca- 
manchaca,  South  America. 

Many  parts  of  the  world  are  currently  suffering 
water  shortages.  Few  areas,  however,  have  as  little 
precipitation  and  groundwater  available  to  allevi- 
ate the  problem  as  does  the  northern  coast  of 
Chile.  The  historical  background  of  the  attempts  to 
collect  water  directly  from  the  coastal  stratocumu- 
lus decks  is  reviewed  as  are  the  meteorological  and 
geographical  considerations  important  to  the  col- 


lection of  the  cloud  water.  Calculations  of  water 
availability  and  cost  indicate  that  this  may  well  be 
an  important  source  of  water  for  some  coastal 
regions.  A  combined  research  and  applied  project 
to  study  the  properties  of  high-elevation  fogs  and 
their  use  as  a  water  supply  will  be  conducted  by 
Chilean  and  Canadian  agencies  from  late  1987  to 
the  end  of  1988.  (Author's  abstract) 
W88-08319 


INTERCEPTION  AND  STORAGE  OF  SUR- 
FACE RUN-OFF  IN  PONDS  IN  SMALL  AGRI- 
CULTURAL WATERSHEDS,  ANDHRA  PRA- 
DESH, INDIA, 

Central  Research  Inst,  for  Dryland  Agriculture, 

Hyderabad  (India). 

For  primary  bibliographic  entry  see  Field  3F. 

W88-08594 


INVESTIGATION  INTO  UNCONVENTIONAL 
SOURCES  OF  WATER  FOR  A  PERI-URBAN/ 
RURAL  DISTRICT  OF  KWAZULU, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Crop  Science. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08852 


3C.  Use  Of  Water  Of  Impaired 
Quality 


APPLICATION  OF  INVESTMENT  TIMING 
ANALYSIS:  DUAL  WATER  SYSTEMS, 

Marsan     (Andre)     et     Associes,     Inc.,     Montreal 

(Quebec). 

R.  Leconte,  R.  Narayanan,  and  T.  C.  Hughes. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  247-253,   April    1988.   3   fig,   4  tab,   22  ref. 

Descriptors:  'Dual  water  systems,  'Cost-benefit 
analysis,  'Investment,  'Economic  aspects,  'Model 
studies,  'Water  supply  systems,  Mathematical  stud- 
ies, Utah,  West  Jordan. 

A  general  methodology  to  study  the  economics  of 
dual  water  systems  (defined  here  as  a  separate 
distribution  system  for  untreated  low  quality  local 
surface  water  for  outdoor  municipal  water  supply) 
is  summarized  and  the  application  of  the  method  to 
a  rapidly  growing  city  is  presented.  In  the  first 
step,  a  cost-benefit  criterion  for  evaluating  dual 
systems  is  developed.  The  criterion  is  then  ex- 
tended to  a  dynamic  case  where  the  population  to 
be  served  increases  with  time  and  where  the  dual 
system  is  allowed  to  expand.  The  optimal  invest- 
ment time  to  introduce  the  dual  water  supply 
project  is  obtained  by  maximizing  social  welfare. 
The  model  is  applied  to  the  city  of  West  Jordan, 
Utah,  where  a  dual  system  is  currently  being  pro- 
posed. Model  results  indicate  that  for  the  city  as  a 
whole  dual  supply  is  not  economically  feasible. 
However,  when  the  model  is  applied  to  a  part  of 
the  city,  it  is  found  feasible  and  the  optimal  time  to 
initiate  the  project  would  be  in  the  year  1989. 
(Author's  abstract) 
W88-08029 


CADMIUM  SULFATE  APPLICATION  TO 
SLUDGE-AMENDED  SOILS:  I.  EFFECT  ON 
YIELD  AND  CADMIUM  AVAILABILITY  TO 
PLANTS, 

Arkansas  Univ.,  Marianna.  Eastern  Arkansas  Soil 

Testing  and  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08069 


TREES    AND    SHRUBS    FOR    CONTROL   OF 
TANNERY  WASTEWATER  IN  INDIA, 

Conservator  of  Forests,   Research  and   Develop- 
ment, Lucknow  (India). 
For  primary  bibliographic  entry  see  Field  5E. 

W88-08213 


SALINIZATION  OF  RIVERS  AND  STREAMS: 
AN  IMPORTANT  ENVIRONMENTAL 

HAZARD, 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Agriculture — Group  3F 


Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08224 


DEVELOPMENT  OF  WATER  REUSE  IN 
ISRAEL, 

Hebrew  Univ.  of  Jerusalem  (Israel). 

H.  I.  Shuval. 

AMBIO  AMBOCX,  Vol.   16,  No.  4,  p   186-190, 

1987.  4  fig,  14  ref. 

Descriptors:  *Water  resources  development, 
•Wastewater  disposal,  "Water  reuse,  'Recycling, 
Wastewater  irrigation,  Israel,  Social  aspects,  Eco- 
nomic aspects,  Political  aspects,  Public  health. 

Israel  is  a  semiarid  country  that  has  fully  devel- 
oped all  of  its  conventional  water  resources  in  a 
carefully  planned  program  designed  to  achieve 
maximum  development  of  the  country's  agricultur- 
al potential.  Today  the  main  source  for  developing 
additional  water  resources  for  agriculture  is  the 
recycling  of  wastewater  for  irrigation.  This  paper 
traces  the  development  of  the  Israeli  wastewater- 
reuse  program,  which  has  now  been  declared  a 
national  policy,  with  some  35%  of  Israel's  total 
wastewater  flow  recycled  for  agricultural  and  in- 
dustrial use  in  1986.  The  goal  is  to  achieve  80% 
reuse  by  the  year  2000.  Agronomic,  engineering, 
sociopolitical  and  health  aspects  of  the  develop- 
ment of  wastewater  reuse  in  Israel  are  analyzed. 
(Author's  abstract) 
W88-08225 


WATER  REUSE  SYSTEMS:  A  REVIEW  OF 
PRINCIPAL  COMPONENTS, 

Fish  and  Wildlife  Service,   Cook,   WA.   Willard 

Field  Station. 

G.  L.  Luchetti,  and  G.  A.  Gray. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  50, 

No.  1,  p  1-6,  January  1988.  60  ref. 

Descriptors:  'Wastewater  renovation,  'Water 
treatment,  'Water  reuse,  'Aquaculture,  'Fish 
farming,  Disease  control,  Temperature  control, 
Ammonia  removal. 

Principal  components  of  water  reuse  systems  in- 
clude ammonia  removal,  disease  control,  tempera- 
ture control,  aeration,  and  particulate  filtration. 
Effective  ammonia  removal  techniques  include  air 
stripping,  ion  exchange,  and  biofiltration.  Selection 
of  a  particular  technique  largely  depends  on  site- 
specific  requirements  (e.g.,  space,  existing  water 
quality,  and  fish  densities).  Disease  control,  though 
often  overlooked,  is  a  major  problem  in  reuse 
systems.  Pathogens  can  be  controlled  most  effec- 
tively with  ultraviolet  radiation,  ozone,  or  chlo- 
rine. Simple  and  inexpensive  methods  are  available 
to  increase  oxygen  concentration  and  eliminate  gas 
supersaturation,  these  include  commercial  aerators, 
air  injectors,  and  packed  columns.  Temperature 
control  is  a  major  advantage  of  reuse  systems,  but 
the  equipment  required  can  be  expensive,  particu- 
larly if  water  temperature  must  be  rigidly  con- 
trolled and  ambient  air  temperature  fluctuates.  Fil- 
tration can  be  readily  accomplished  with  a  hydro- 
cyclone  or  sand  filter  that  increases  overall  system 
efficiency.  Based  on  criteria  of  adaptability,  effi- 
ciency, and  reasonable  cost,  components  of  a  small 
water  reuse  system  are  recommended.  (See  also 
W88-08545)  (Author's  abstract) 
W88-08544 


PROTOTYPE  WATER  REUSE  SYSTEM, 

Fish  and   Wildlife   Service,   Cook,   WA.   Willard 

Field  Station. 

G.  L.  Luchetti,  and  G.  A.  Gray. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  50, 

No.  1,  p  46-49,  January  1988.  2  fig,  8  ref. 

Descriptors:  'Wastewater  renovation,  'Water 
treatment,  'Water  reuse,  'Aquaculture,  'Northern 
Squawfish,  Disease  control,  Temperature  control, 
Fisheries,  Prototypes. 

A  small-scale  water  reuse  system  (150  L  per  min) 
was  developed  to  create  an  environment  for  ob- 
serving fish  under  a  variety  of  temperature  re- 
gimes.   Key   concerns   of  disease   control,    water 


quality,  temperature  control,  and  efficiency  and 
ease  of  operation  were  addressed.  Northern  squaw- 
fish (Ptychocheilus  oregonensis)  were  held  at  load- 
ing densities  ranging  from  0.1 1  to  0.97  kg  per  1  per 
min  and  at  temperatures  from  10  to  20  degrees  for 
6  months  with  no  disease  problems  or  degradation 
of  water  quality  in  the  system.  The  system  required 
little  maintenance  during  2  years  of  operation.  (See 
also  W88-08544)  (Author's  abstract) 
W88-08545 


CHEMICAL     CHARACTERISTICS     OF     THE 

WATER  IN  THE  RICEFIELDS  OF  THE  EBRO 

DELTA  (N.E.  SPAIN), 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08809 


DISSOLVED  ORGANIC  MATTER  IN  COL- 
ORED WATER  FROM  MOUNTAIN  BOG 
POOLS  IN  JAPAN:  II.  BIOLOGICAL  DECOM- 
POSABILITY, 

Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08810 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


RESIDENTIAL  WATER  DEMAND  IN  METRO 
MANILA, 

For   primary   bibliographic   entry   see   Field    6D. 
W88-08033 


FUTURE  WATER  SUPPLY  IN  THE  MACHA- 
KOS  DISTRICT  OF  KENYA, 

Reading   Univ.   (England).    Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  3B. 

W88-08232 


3F.  Conservation  In  Agriculture 


ALGORITHM  FOR  THE  CALCULATION  OF 
DRAIN  SPACINGS  FOR  LAYERED  SOILS, 

Polish  Academy  of  Sciences,  Lublin.  Inst.  Agrofi- 

zyki. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-07987 


NITROGEN  TRANSPORT  DURING  DRIP  FER- 
TIGATION  WITH  UREA, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07989 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SOIL  WATER  IN  THE  TILLED  LAYER 
UNDER  A  CORN  CROP, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-07992 


EFFECTS  OF  SOIL  AND  NITROGEN  ON 
WATER  USE  EFFICIENCY  OF  TALL  FESCUE 
AND  SWITCHGRASS  UNDER  HUMID  CONDI- 
TIONS, 

Agricultural   Research   Service,   University   Park, 

PA.  Regional  Pasture  Research  Lab. 

For  primary  bibliographic  entry  see  Field  21. 

W88-07995 


ROOT  GROWTH  IN  A  CLAYPAN  WITH  A  PE- 
RENNIAL-ANNUAL ROTATION, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. Evapotranspiration  Lab. 
For  primary  bibliographic  entry  see  Field  21. 
W88-07997 


OPTIMAL  DESIGN  OF  FIELD  EXPERIMENTS 
FOR  DETERMINATION  OF  PRODUCTION 
FUNCTIONS, 

Stichting  voor  Bodemkartering,  Wageningen 
(Netherlands).  Dept.  of  Soil  Physics  and  Hydrolo- 
gy' 

J.  M.  H.  Hendrickx,  P.  J  Wierenga,  and  N.  S. 
Urquhart. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  494-499,  March-April  1988.  4  fig,  3  tab,  17 
ref. 

Descriptors:  'Production  functions,  'Optimization, 
'Field  tests,  'Experimental  design,  Desing  criteria, 
Design  standards,  Model  studies,  Mathematical 
studies,  Hydrology,  Equations,  Statistical  analysis. 

A  technique  was  needed  to  assess  the  optimal 
number  and  size  of  experimental  plots  for  detection 
of  the  shape  of  a  production  function  with  confi- 
dence intervals  of  specified  length.  Therefore,  an 
equation  was  developed  to  evaluate  the  optimal 
number  of  replications  and  the  optimal  plot  size  for 
field  experiments  with  structured  quantitative 
treatments.  Use  of  the  equation  is  illustrated  with 
experimental  designs  for  determination  of  water 
production  functions  of  trickle  irrigated  chile  pep- 
pers (Capsicum  annuum  L.,  var.  New  Mexico  no. 
6-4).  Input  variables  for  the  equation  are  the  vari- 
ance, error  degrees  of  freedom,  plot  size  of  a 
previous  experiment,  dependency  between  adja- 
cent experimental  plots  of  a  previous  experiment 
expressed  in  a  coefficient  b,  size  of  the  difference 
to  be  detected,  assurance  with  which  is  it  desired 
to  detect  the  difference,  and  level  of  significance  to 
be  used  in  a  future  experiment.  Application  of  the 
equation  showed  that,  for  detection  of  small  differ- 
ences, optimization  of  the  plot  size  becomes  impor- 
tant. In  our  sample  experiment  we  found  that  a 
four-fold  increase  in  experimental  plot  size  de- 
creased the  total  number  of  plots  from  156  to  42, 
but  increased  the  total  experimental  area  by  only 
8%.  (Author's  abstract) 
W88-07998 


SOIL  MODULUS  OF  RUPTURE  AS  AFFECT- 
ED BY  WETTING  UNDER  VACUUM, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

For   primary   bibliographic   entry   see   Field    8D. 

W88-08001 


VARIABILITY  OF  SOIL  WATER  PROPERTIES 
AND  CROP  YIELD  IN  A  SLOPED  WATER- 
SHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For   primary   bibliographic   entry   see   Field    2G. 
W88-08034 


IRRIGATION  WATER  DELIVERY  SYSTEM 
OPERATION  VIA  AGGREGATE  STATE  DY- 
NAMIC PROGRAMMING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  J.  Houghtalen,  and  J.  C.  Loftis. 
Water  Resources  Bulletin  WARBAQ.  Vol.  24,  No. 
2,   p  427-434,   April    1988.    1    fig,   3   tab,    12   ref. 

Descriptors:  'Water  delivery,  'Dynamic  program- 
ming, 'Water  demand,  'Aggregate  state  dynamic 
programming,  'Irrigation  engineering,  'Irrigation 
water,  Computer  programs,  Model  studies,  Sto- 
chastic process,  Mathematical  studies,  Prediction, 
Optimization,  Reservoirs. 

A  modified  dynamic  programming  (DP)  approach 
that  is  called  aggregate  state  dynamic  program- 
ming (ASDP)  is  presented  to  optimally  operate 
irrigation  water  delivery  systems.  ASDP  can  be 
applied  to  multiple  reservoir  systems  without  en- 
countering dimensionality  problems.  In  addition, 
the  random  nature  of  water  supply  and  consump- 
tive crop  demands  can  be  incorporated  into  the 
technique.  A  case  study  is  presented  to  display  the 
application  of  ASDP.  Using  a  sum-of-squared- 
shortages  objective,  ASDP  outperforms  a  tradi- 
tional separation  technique  and  approaches  the  the- 
oretical (ideal)  optimum.  Problem  settings  that  are 
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conducive  to  the  use  of  ASDP  and  limitations  of 
the  technique  are  presented.  (Author's  abstract) 
W88-08051 


SIZE    DISTRIBUTION    OF    ERODED    SEDI- 
MENT FROM  TWO  TILLAGE  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08054 


VERIFICATION  OF  A  MODEL  PREDICTING 
SEDIMENT  LEVEL  IN  SUBSURFACE  DRAINS, 

Laval  Univ.,  Quebec.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08055 


SPATIAL  TRENDS  AND  VARIABILITY  OF 
SOIL  PROPERTIES  AND  CROP  YIELD  IN  A 
SMALL  WATERSHED, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08056 


DESIGN  AND  EVALUATION  OF  REGIONAL 
WEATHER  MONITORING  NETWORKS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08058 


TWO-STAGE  WEIR  CONTROL  OF  SUBSUR- 
FACE DRAINAGE  FOR  WATER  TABLE  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
J.  L.  Fouss,  R.  W.  Skaggs,  and  J.  S.  Rogers. 
American     Society     of    Agricultural     Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1713-1719,  November- 
December  1987.  9  fig,  2  tab,  10  ref. 

Descriptors:  'Subsurface  drains,  *Hydrologic 
models,  'Water  table  management,  *Model  studies, 
•Drainage  systems,  'Simulation.  Prediction, 
Drainage  engineering,  Irrigation  engineering, 
Two-stage  weirs,  Mathematical  models,  Soil 
water,  DRAINMOD,  Gulf  Coast,  Weirs. 

A  simulation  model  was  developed  for  field  water 
table  control  when  subsurface  drainage  flow  is 
regulated  with  an  automatic  'two-stage'  weir  at  the 
drainage  outlet.  Simulation  results  were  compared 
with  predicted  water  table  drawdown  for  conven- 
tional drainage  (no  outlet  control)  and  drainage 
controlled  with  a  'fixed'  elevation  weir.  Simula- 
tions were  made  for  the  operation  of  the  two-stage 
weir  under  controlled-drainage  and  subirrigation 
conditions  for  a  20-year  period  of  climatological 
record  (Gulf  Coastal  Area)  by  modifying  the  water 
management  model,  DRAINMOD:  Simulations 
showed  that  use  of  the  two-stage  weir  would  allow 
a  drain  spacing  of  20  m  for  a  Commerce  silt  loam 
soil  with  good  surface  drainage.  If  a  fixed-weir  was 
used  the  drain  spacing  would  have  to  be  15  to  16  m 
to  achieve  the  same  degree  of  protection  from 
excess  soil-water  conditions.  The  20  m  spacing  was 
adequate  to  meet  subirrigation  requirements.  (Al- 
exander-PTT) 
W88-08064 


ANALYSIS  OF  CENTER  PIVOT  IRRIGATION 
SYSTEMS  OPERATING  IN  A  HUMID-AREA 
ENVIRONMENT, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

G.  C.  Johnson,  E.  W.  Rochester,  L.  U.  Hatch,  L. 
M.  Curtis,  and  K.  H.  Yoo. 

American  Society  of  Agricultural  Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1720-1725,  November- 
December  1987.  10  fig,  3  tab,  14  ref. 

Descriptors:  'Sprinklers,  'Irrigation  requirements, 
•Center  pivot  irrigation  systems,  'Simulation  anal- 
ysis, 'Humid  areas,  'Model  studies,  'Irrigation 
engineering,  Economic  aspects,  Mathematical 
studies.  Agriculture,  Irrigation,  Southeastern 
United  States,  Peanuts,  Costs. 


A  simulation  model  was  developed  to  assist  in 
evaluating  the  most  economic  sprinkler  package  to 
utilize  with  center  pivot  irrigation  under  South- 
eastern U.S.  conditions.  Of  particular  interest  was 
the  effect  on  the  selection  process  of  relatively  low 
total  annual  application  depths  found  in  humid 
areas  as  compared  to  higher  application  depths 
found  in  arid  areas.  Other  variables  included  were 
soil  type  and  system  size.  Plant  response  for  a 
single  crop,  peanuts,  was  used  in  the  analysis. 
Results  in  the  form  of  net  returns  are  presented 
with  the  most  economic  sprinkler  package  selec- 
tions noted.  In  the  comparison  of  total  annual 
application  depths,  25-cm  and  50-cm  irrigation  re- 
quirements were  evaluated.  In  general,  sprinkler 
package  selection  was  less  critical  for  the  25-cm 
total  annual  application  as  compared  to  the  50-cm 
application,  in  many  cases,  lower  pressure  sprin- 
kler packages  could  be  utilized  at  the  lower  annual 
irrigation  requirement.  (Alexander-PTT) 
W88-08065 


POTENTIAL  EXPANSION  AND  WATER 
DEMAND  OF  RIPARIAN-BASED  IRRIGA- 
TION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-08066 


EFFECT  OF  POLYETHYLENE  MULCHES,  IR- 
RIGATION METHOD,  AND  ROW  COVERS  ON 
SOIL  AND  AIR  TEMPERATURE  AND  YIELD 
OF  MUSKMELON, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Hor- 
ticultural Science. 
A.  R.  Bonanno,  and  W.  J.  Lamont. 
Journal  of  the  American  Society  for  Horticultural 
Science  JOSHB5,  Vol.  112,  No.  5,  p  735-738,  Sep- 
tember 1987.  5  tab,  20  ref. 

Descriptors:  'Mulches,  'Mulching,  'Irrigation  ef- 
fects, 'Polyethylene  mulches,  'Row  covers,  'Crop 
yield.  Soil  temperature,  Air  temperature,  Musk- 
melons,  North  Carolina,  Mulches,  Temperature  ef- 
fects, Irrigation  practices,  Sprinkler  irrigation, 
Trickle  irrigation.  Irrigation,  Plant  growth. 

Field  studies  were  conducted  in  1984  and  1985  to 
document  the  effects  of  plastic  mulches  and  row 
covers  on  soil  and  air  temperatures  and  yield  of 
muskmelons  (Cucumis  melo  L.)  in  North  Carolina. 
Treatments  included  bare  ground,  black  plastic, 
and  clear  plastic,  each  with  and  without  a  slitted 
clear  plastic  row  cover.  In  addition,  both  trickle 
and  overhead  sprinkler  irrigation  were  evaluated. 
Soil  temperatures  were  increased  by  plastic 
mulches,  with  clear  polyethylene  resulting  in  the 
highest  soil  temperatures.  Air  temperatures  were 
increased  by  row  covers.  In  1984,  total  and  early 
yields  were  increased  over  bare  ground  plots  with 
the  use  of  either  clear  or  black  polyethylene 
mulches.  Row  covers  did  not  influence  yields.  In 
1985,  a  warmer  year  than  1984,  no  total  yield 
increases  resulted  from  use  of  either  row  covers  or 
mulches;  however,  row  covers  and  clear  plastic- 
mulch  increased  early  yield.  Trickle  irrigation  used 
less  water  than  did  overhead  irrigation,  but  did  not 
increase  yields.  (Author's  abstract) 
W88-08115 


EFFECTS  OF  DROUGHT  ON  HOST  AND  EN- 
DOPHYTE  DEVELOPMENT  IN  MYCORRHI- 
ZAL  SOYBEANS  IN  RELATION  TO  WATER 
USE  AND  PHOSPHATE  UPTAKE, 

Agricultural  Research  Service,  Albany,  CA.  West- 
ern Regional  Research  Center 
For  primary  bibliographic  entry  see  Field  21. 
W88-08144 


DEVELOPMENT     OF     WATER     REUSE     IN 
ISRAEL, 

Hebrew  Univ.  of  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-08225 


MEETING    DROUGHT:    A    MICRO    WATER- 
SHED DEVELOPMENT  APPROACH, 


Tata    Inst,    of    Fundamental    Research,    Bombay 

(India). 

For  primary  bibliographic  entry  see  Field  6F. 

W88-08229 


FUTURE  WATER  SUPPLY  IN  THE  MACHA- 
KOS  DISTRICT  OF  KENYA, 

Reading   Univ.   (England).   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-08232 


EXPLICIT       INFILTRATION       EQUATIONS 
BASED  ON  THE  GREEN-AMPT  MODEL, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Agricul- 
tural Engineering. 

For   primary   bibliographic   entry   see   Field    2G. 
W88-08306 


ANALYTICAL  SOLUTION  FOR  FLOW  IN  A 
MANIFOLD, 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

A.  W.  Warrick,  and  M.  Yitayew. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  2,  p  58-63,  June  1987.  4  fig,  14  ref,  append. 

Descriptors:  'Trickle  irrigation,  'Flow,  'Turbu- 
lent flow,  'Laminar  flow,  'Manifelds,  Mathemati- 
cal analysis. 

The  interest  in  manifold  is  primarily  for  trickle 
irrigation  laterals,  but  the  solution  has  broader 
applications  including  those  for  which  pressure 
increases  in  the  direction  of  flow  and  for  intake 
manifolds.  Both  velocity  head  losses  and  variable 
discharge  along  the  manifold  are  considered  in  the 
fundamental  analysis.  The  appropriate  second 
order,  nonlinear  equation  is  solved  for  two  flow 
regimes,  laminar  and  fully  turbulent.  Results  indi- 
cate that  for  most  trickle  irrigation  laterals  the 
velocity  head  loss  is  negligible,  but  for  an  example 
from  a  chemical  processing  system  the  effect  is 
important.  (Author's  abstract) 
W88-08340 


NUMERICAL  ANALYSIS  OF  THE  EFFECTS 
OF  AQUATIC  WEEDS  ON  THE  PERFORM- 
ANCE OF  IRRIGATION  CONVEYANCE  SYS- 
TEMS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Manz,  and  D.  R.  Westhoff. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  1,  p  1-13,  1988.  13  fig,  2  tab,  14  ref. 

Descriptors:  'Irrigation  canals,  'Conveyance 
structures,  'Aquatic  weeds,  Plants,  Algae,  Simula- 
tion analysis,  Channel   flow,   Numerical  analysis. 

Aquatic  weeds  growing  in  irrigation  conveyance 
systems  of  the  earth-lined,  open-channel  type 
retard  the  flow  and  reduce  the  efficiency  of  the 
systems.  The  weed  infestations,  consisting  of  both 
submerged  and  emergent  vascular  plants  and  algae, 
also  reduce  system  capacity  and  may  result  in 
increased  seepage  and  spill  losses.  The  flow  retar- 
dance  effects  and  their  impacts  on  the  performance 
of  the  irrigation  conveyance  system  are  evaluated 
using  a  modified  version  of  the  irrigation  convey- 
ance system  simulation  (ICSS)  model  developed  at 
the  University  of  Calgary.  (Author's  abstract) 
W88-08359 


INFLUENCE  OF  UNDERCANOPY  SPRIN- 
KLER AND  DRIP  IRRIGATION  SYSTEMS  ON 
GROWTH  AND  YIELD  OF  BANANAS  (CULTI- 
VAR  'WILLIAMS*)  IN  THE  SUBTROPICS, 

Citizens  Response  Co.,  New  York. 

J.  C.  Robinson,  and  A.  J.  Alberts. 

Scientia  Horticulture  SHRTAH,  Vol.  32,  No.  1/ 

2,  p  49-66,  June  1987.  7  fig,  2  tab,  30  ref. 

Descriptors:  'Drip  irrigation,  'Sprinkler  irrigation, 
'Plant  growth,  Subtropic  zone,  Banana,  Yield, 
Drought,  Seasonal  variation,  Temperature  effects. 
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"he  influence  of  drip  and  undercanopy  sprinkler 
'ligation  on  growth  and  yield  of  bananas  was 
lvestigated  over  three  crop  cycles.  In  the  first  and 
econd  ratoon  cycles  (Rl  and  R2),  irrigation  water 
uantities  were  equalized  between  systems  and 
/ere  sufficient  to  completely  eliminate  any  soil 
loisture  stress.  Harvest-to-harvest  cycles  intervals 
/ere  longer  with  sprinkler  irrigation  than  with 
rip.  This  delay  was  ascribed  partly  to  a  slower 
:af  emergence  rate  from  sprinkler-irrigated  plants, 
prinklers  also  delayed  peak  flowering  from  early 
urnmer  to  autumn,  with  a  consequent  further 
ycle  delay  due  to  the  seasonal  effect  of  winter 
unch  development.  Bunch  mass  in  the  R2  was 
lcreased  by  23%  with  drip  irrigation  due  to  more 
ands  per  bunch,  more  fingers  per  hand,  and 
snger  fingers.  The  shorter  crop  cycles  and  larger 
unches  with  drip,  resulting  from  both  system  and 
:asonal  effects,  increased  yield  per  annum  by  31 
nd  33%  in  the  Rl  and  R2  cycles,  respectively. 
'requent  irrigation  with  undercanopy  sprinklers 
iduced  soil  and  pseudostem  temperatures  by  up  to 
C,  implying  that  evaporative  cooling  was  detri- 
tental  to  leaf  emergence  rate  and  yield.  A  residual 
seudostem  cooling  effect  was  also  evident 
iroughout  the  day,  after  irrigation.  The  implica- 
ons  of  such  temperature  reductions  are  discussed. 
Inder  the  conditions  of  this  experiment,  drip  irri- 
ation  proved  superior  to  undercanopy  sprinklers 
sr  bananas,  during  both  a  drought  year  (Rl)  and  a 
ear  of  normal  rainfall  (R2)  in  a  subtropical  region. 
Author's  abstract) 
^88-08375 


1YCORRHIZAE,  SOIL  AMENDMENTS, 
VATER  RELATIONS  AND  GROWTH  OF 
:OSA  MULTIFLORA  UNDER  REDUCED  IR- 
RIGATION REGIMES, 

exas  A  and  M  Univ.,  College  Station.  Dept.  of 

lorticultural  Sciences. 

or   primary   bibliographic   entry   see   Field    2G. 

/88-08376 


WATERBUSTING:       IRRIGATION       INVEST- 

IENT    AGGRAVATES    COMMODITY     SUR- 

LUSES, 

I.  L.  Cotner. 

aurnal  of  Soil  and  Water  Conservation  JSWCA3, 

'ol.   42,    No.    5,    p   335-338,    September-October 

987.  13ref. 

(escriptors:  "Irrigation  programs,  *Water  re- 
Jurces  development,  *Water  policy,  "Crop  pro- 
uction,  *Water  conservation,  "Public  policy, 
Water  allocation,  Waterbusting,  Economic  as- 
ects,  Pricing. 

lany  farmers  are  waterbusting  their  land,  spend- 
ig  hundreds  of  thousands  of  dollars  each  year  to 
evelop  and  maintain  irrigation  capacity.  This  in- 
estment  proceeds  even  though  farm  prices  stag- 
er under  commodity  surpluses  and  sagging 
emand.  The  expanded  irrigation  produces  more 
rogram  crops,  while  acreage  reduction  programs 
ttempt  to  curb  production.  The  result  is  a  sizable 
ippage  in  the  intended  effects  of  commodity  pro- 
rams.  Waterbusting  is  also  seriously  depleting  the 
ation's  groundwater  resources.  This  paper  pre- 
:nts  potential  policy  prescriptions  aimed  at  the 
oordination  of  agricultural  and  water  policies  at 
oth  the  federal  and  state  levels.  The  intent  of  the 
olicy  suggestions  is  to  restrain  new  irrigation 
evelopment  destined  for  the  production  of  surplus 
rops  until  such  production  is  warranted.  Under 
lis  policy,  the  federal  government  should  deny 
ommodity  program  and  related  benefits  to  farm- 
rs  growing  restricted-production  crops  on  newly 
eveloped  irrigated  lands.  Program  agencies  plan- 
ing irrigation  projects  should  use  price  assump- 
ons  consistent  with  supply  and  demand  condi- 
ons  projected  for  the  life  of  the  projects.  State 
overnments,  which  grant  property  rights  to  water 
nd  federal  agencies,  should  develop  ways  to 
ermit  market  forces  to  influence  water  allocation, 
'ublic-financed  water  development  projects 
hould  be  restricted  to  those  projects  providing 
ositive  net  returns  to  agriculture,  and  clear  bene- 
ts  to  consumers  in  the  form  of  lower  priced 
roducts  and  services.  Lastly,  states  should  estab- 
sh  programs  to  curb  depletion  of  water  resources 
i  a  manner  consistent  with  regional  and  national 
eeds  and  policies.  (Sand-PTT) 


W88-O8380 


STRAW  BURNING  REDUCES  INFILTRATION 
IN  WINTER  WHEAT, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agricul- 
tural Engineering. 

J.  Steichen,  M.  Hooker,  and  D.  M.  Powell. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.    42,   No.    5,    p    364-366,    September-October 
1987.  1  fig,  3  tab,  10  ref. 

Descriptors:  *Residue  burning,  *Wheat,  *Rainfall, 
"Infiltration,  "Irrigation  efficiency,  Crop  yield, 
Simulated  rainfall.  Straw,  Cultivation. 

A  long-term  experiment  was  established  in  1969  to 
determine  the  effects  of  residue  burning  and  resi- 
due removal  on  irrigated  winter  wheat  yields. 
After  10  years,  a  trend  toward  lower  yields  devel- 
oped on  the  burned  and  physical-removal  plots. 
Rainfall  simulation  studies  conducted  on  these 
same  plots  showed  significantly  less  infiltration  on 
the  burned  treatment  plots  than  on  other  treatment 
plots  during  the  fallow  period.  However,  rainfall 
simulator  data  collected  on  the  same  plot  about  a 
month  before  wheat  harvest  showed  no  significant 
difference  in  infiltration  among  treatments.  The 
difference  in  infiltration  may  or  may  not  affect 
irrigated  wheat  yields.  Reduced  infiltration  would 
be  a  more  important  factor  in  a  dryland  cropping 
system.  Infiltration  probably  affects  irrigation 
water  efficiency  more  than  grain  yields.  (Author's 
abstract) 
W88-08383 


MANAGEMENT  OF  WATER  PROJECTS:  DE- 
CISION-MAKING AND  INVESTMENT  AP- 
PRAISAL. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 
For  primary  bibliographic  entry  see  Field  6B. 
W88-08504 


SEDIMENT,  EROSION  AND  WATER  INTAKE 
IN  FURROWS, 

Agricultural    Research    Service,     Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08592 


EFFECT  OF  TILLAGE  AND  FURROW  IRRIGA- 
TION TIMING  ON  EFFICIENCY  OF  PRE- 
PLANT  IRRIGATION, 

Clemson  Univ.,  SC.  Dept.  of  Agronomy  and  Soils. 
D.  J.  Undersander,  and  C.  Regier. 
Irrigation  Science  IRSCD2,  Vol.  9,  No.  1,  p  57-67, 
1988.  7  tab,  17  ref. 

Descriptors:  *Preplant  irrigation,  "Sorghum,  "Till- 
age effects,  "Irrigation  engineering,  "Irrigation  ef- 
fects, Soil  water,  Crop  yield,  Agriculture,  Soil 
compaction,  Soil  mechanics,  Soil-water-plant  rela- 
tionships,  Plants,   Food   crops,   Irrigation,   Texas. 

A  field  study  to  determine  the  efficiency  of  pre- 
plant  irrigating  with  furrow  irrigation  and  the  ef- 
fects of  tillage  and  fall  or  spring  application  of 
preplant  irrigation  on  this  efficiency  was  conduct- 
ed during  1983,  1984,  and  1985  at  the  Texas  Agri- 
cultural Experiment  Station,  North  Plains  Re- 
search Field  at  Etter,  Texas  on  a  Sherm,  silty  clay 
loam  soil.  Sorghum  residue  from  the  previous  crop 
was  shredded,  gravimetric  soil  samples  were  taken, 
and  five  tillage  treatments  were  imposed  in  the  fall. 
The  tillage  treatments  consisted  of  various  combi- 
nations of  disking,  chiselling,  moldboard  plowing, 
and  disk  bedding.  A  preplant  irrigation  was  applied 
in  the  fall  to  half  of  each  tillage  plot  and  in  the 
spring  to  the  other  half  of  each  plot.  Soil  samples 
were  taken  from  each  plot  one  month  after  the 
spring  preplant  irrigation.  Sorghum  (Sorghum  bi- 
color  L.  cv.  'NC  178')  was  planted  and  irrigated 
similarly  on  all  plots  during  the  growing  season. 
On  the  average,  237  mm  of  water  were  required  to 
irrigate  the  tillage  treatments  during  fall  preplant 
irrigation  and  466  mm  were  required  during  spring 
preplant  irrigation.  The  additional  water  require- 
ment in  the  spring  was  associated  with  increased 
water  uptake  by  non-wheel-track  furrows.  Treat- 


ments with  chiselling  required  larger  water  appli- 
cation during  spring  preplant  irrigation.  All  treat- 
ments had  similar  soil  water  contents  at  planting 
time.  Neither  timing  of  preplant  irrigation  nor  type 
of  tillage  had  any  effect  on  sorghum  grain  yield. 
Therefore,  fall  preplant  irrigation  was  considerably 
more  efficient  than  spring  preplant  irrigation. 
Averaged  over  the  three  years  of  study  and  five 
tillage  treatments  storage  efficiency  was  26%  for 
fall  application  and  17%  for  springtime.  (Author's 
abstract) 
W88-08593 


INTERCEPTION  AND  STORAGE  OF  SUR- 
FACE RUN-OFF  IN  PONDS  IN  SMALL  AGRI- 
CULTURAL WATERSHEDS,  ANDHRA  PRA- 
DESH, INDIA, 

Central   Research   Inst,   for  Dryland  Agriculture, 

Hyderabad  (India). 

K.  P.  R.  Vittal,  K.  Vijayalakshmi,  and  U.  M.  B. 

Rao. 

Irrigation  Science  IRSCD2,  Vol.  9,  No.  1,  p  69-75, 

1988.  1  fig,  3  tab,  18  ref. 

Descriptors:  "Runoff  farming,  "Runoff  conserva- 
tion, "Agricultural  watersheds,  "Water  storage, 
"Surface  runoff,  "Irrigation  water,  Surface  drain- 
age, Catchment  areas,  Rainfall,  Agriculture,  Irriga- 
tion, Runoff,  Seasonal  variation. 

A  8.93  ha  graded  agricultural  watershed  was  de- 
veloped with  a  0.4%  slope  of  cultivation  line  farm- 
ing. Within  this  agricultural  watershed,  6  ponds, 
each  with  a  volume  of  about  180  cu  m,  were  dug 
for  an  average  catchment  size  of  0.91  ha  which 
was  referred  to  as  a  small  watershed.  This  attempt 
to  store  water  is  the  first  of  its  kind  in  this  region  at 
this  scale  under  arable  conditions.  It  was  found 
that  about  20%  of  the  annual  run-off  could  be 
retained  by  these  ponds.  With  effective  sealants, 
such  as  plastic  lining  overlaid  with  brick  work  or 
cement  plastering  on  brick  work,  water  could  be 
retained  in  the  ponds  for  longer  periods  to  provide 
for  the  needs  of  crops  at  stress  periods.  Natural 
silting  was  not  effective  in  controlling  seepage  in 
these  small  ponds.  Despite  wide  variations  in  rain- 
fall during  the  period  1976-1985,  it  was  observed 
that  the  ponds  were  filled  annually  from  run-off.  In 
this  study  area  increasing  pond  size  to  300  cu  m  for 
a  1.0  ha  catchment  would  be  desirable  to  provide 
enough  stored  water  for  supplemental  irrigation  to 
the  cropping  system.  (Author's  abstract) 
W88-08594 


ECONOMIC  ANALYSIS  OF  AGRICULTURAL 
NONPOINT  POLLUTION  CONTROL  ALTER- 
NATIVES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08622 


CONSERVATION  TILLAGE:  PERCEIVED  AND 
ACTUAL  USE, 

Nebraska  Univ. -Lincoln. 

E.  C.  Dickey,  P.  J.  Jasa,  B.  J.  Dolesh,  L.  A. 

Brown,  and  S.  K.  Rockwell. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  42,  No.  6,  p  431-434,  November-December 

1987.  4  tab,  17  ref. 

Descriptors:  "Soil  conservation,  "Cultivated  lands, 
"Form  management,  "Nebraska,  "Conservation 
tillage,  Surveys,  Soil  compaction,  Soil  mechanics, 
Farming. 

A  mail  survey  of  farmers  in  Nebraska  showed  their 
perceived  use  of  conservation  tillage  was  about 
55%.  However,  using  the  30%  residue  cover  crite- 
rion that  the  Conservation  Tillage  Information 
Center  uses  to  define  conservation  tillage,  a  field 
survey  of  seven  counties  in  1984  showed  that 
actual  use  of  conservation  tillage  was  less  than  5%. 
Fewer  than  20%  of  the  producers  surveyed  had 
more  than  20%  residue  cover  remaining  after  till- 
age and  planting.  The  field  survey  also  showed 
disk  tillage  systems  were  used  by  almost  70%  of 
the  producers.  The  moldboard  plow  was  used  by 
only   15%  of  the  producers,  thus  creating  an  im- 
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pression  that  conservation  tillage  had  been  adopt- 
ed. (Author's  abstract) 
W88-08623 


ASSESSMENT  OF  WATER  SUPPLY  FOR  AG- 
RICULTURE IN  THE  NIGER  RIVER  BASIN 
DEVELOPMENT  AUTHORITY  AREA,  NIGE- 
RIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-08626 


INFLUENCE  OF  DROUGHT  ON  STOMATAL 
CONDUCTANCE  AND  WATER  POTENTIAL 
OF  PEACH  TREES  GROWING  IN  THE  FIELD, 

Centre    National    de    la    Recherche    Scientifique, 

Montpellier  (France).  Centre  d'Etudes  Phytosocio- 

logiques  et  Ecologiques  Louis-Emberger. 

E.  Gamier,  and  A.  Berger. 

Scientia  Horticulturae  SHRTAH,  Vol.  32,  No.  3-4, 

p  249-263,  July  1987.  6  fig,  1  tab,  53  ref. 

Descriptors:  *Soil-water-plant  relationships, 
•Drought  resistance,  *Stomatal  transpiration, 
•Plant  water  potential,  'Peaches,  *Evapotranspira- 
tion,  Soil  water,  Mathematical  studies,  Statistical 
methods,  Plants. 

Stomatal  conductance  and  leaf  and  stem  water 
potentials  were  measured  on  peach  trees  irrigated 
at  50  and  100%  of  calculated  maximum  evapotran- 
spiration  in  order  to  determine  the  influence  of  soil 
drying  on  these  indicators  of  plant  water  stress.  In 
addition,  the  relationship  between  stomatal  con- 
ductance and  air  vapor  pressure  deficit  was  exam- 
ined. Stomatal  conductance  and  daily  leaf  and  stem 
water  potentials  have  been  shown  to  decrease  lin- 
early with  decreasing  soil  water  content  averaged 
over  the  upper  60  cm  of  soil.  Pre-dawn  water 
potential  was  insensitive  to  the  drying  of  the  soil 
over  a  wide  range  of  soil  water  contents,  and 
decreased  sharply  after  a  threshold  value  was 
reached.  A  multiple  regression  analysis  showed 
that  the  leaf  water  potential  and  the  air  vapor 
pressure  deficit  explained  49%  of  the  stomatal  con- 
ductance variance.  However,  our  data  did  not 
allow  us  to  show  whether  the  influence  of  soil 
drying  on  stomatal  conductance  was  direct  or  me- 
diated by  the  leaf  water  potential.  (Author's  ab- 
stract) 
W88-08627 


SINGLE  DECISION-MAKER  APPROACH  TO 
IRRIGATION  RESERVOIR  AND  FARM  MAN- 
AGEMENT DECISION  MAKING, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-08656 


VOLUME  SHARING  OF  RESERVOIR  WATER, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-08657 


plants/ha  over  the  rainfall  range  200-700  mm  (pre- 
planting  to  harvest  total).  Tillering  partly  compen- 
sated for  low  populations  but  yields  from  10,000 
plants/ha  at  300  and  600  mm  rainfall  were  only  80 
and  61%  of  potential  maximum,  respectively.  Row 
spacing  at  constant  population  affected  tiller  num- 
bers and  eventual  panicle  weights  but  not  panicle 
numbers,  and  any  yield  differences  were  related  to 
rainfall.  (See  also  W88-08748)  (Author's  abstract) 
W88-08747 


PLANT  POPULATION,  RAINFALL,  AND  SOR- 
GHUM PRODUCTION  IN  BOTSWANA:  II.  DE- 
VELOPMENT OF  FARMER  RECOMMENDA- 
TIONS, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
M.  J.  Jones. 

Experimental  Agriculture  EXAGAL,  Vol.  23,  p 
349-356,  1987.  2  fig,  2  tab,  2  ref. 

Descriptors:  *Soil-water-plant  relationships,  •Rain- 
fall, *Planting  management,  *Crop  yield,  *Plant 
populations,  *Grain  crops,  Sorghum,  Dry  farming, 
Agriculture,  Botswana,  Mathematical  studies,  Ag- 
ricultural hydrology,  Hydrology,  Farming,  Culti- 
vation, Crop  production,  Model  studies. 

Regional  population  recommendations  for  sor- 
ghum production  in  Botswana  were  calculated  by 
applying  long-term  meteorological  records  to  an 
experimentally  developed  model  linking  sorghum 
yield  to  plant  population  and  rainfall.  The  basic 
recommendation  at  any  place  was  taken  to  be  that 
population  maximizing  local  long-term  yield  means 
while  keeping  the  risk  of  crop  failure  to  one  year  in 
ten  or  less.  Values  ranged  form  25,000  to  nearly 
70,000  plants/ha,  according  to  rainfall  amount  and 
reliability.  To  allow  for  farming  realities,  certain 
practical  amendments  were  made.  These  include 
reductions  in  target  populations  to  allow  for  su- 
boptimal  husbandry  (low  fertility,  poor  weed  con- 
trol) down  to  a  minimum  of  50%  of  the  basic 
population  recommended  for  the  district;  small 
increases  in  target  population  in  well-managed 
commercial  enterprises  where  risk  avoidance  is  a 
less  pressing  consideration;  and  allowance  for  vari- 
etal differences  with,  all  else  being  equal,  target 
populations  10-20%  less  than  basic  population  fig- 
ures for  tall  long-season  varieties  and  up  to  25% 
more  for  short-stemmed  short-season  varieties. 
Staggering  the  planting  date  over  two  or  three 
dates  appears  to  be  a  safer  strategy  than  planting 
early,  thus  avoiding  the  problem  of  greatest  vege- 
tative growth  during  the  period  of  greatest  evapo- 
rative demand.  (See  also  W88-08747)  (Cassar-PTT) 
W88-08748 
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PLANT  POPULATION,  RAINFALL,  AND  SOR- 
GHUM PRODUCTION  IN  BOTSWANA:  I.  RE- 
SULTS OF  EXPERIMENT  STATION  TRIALS, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
M.  J.  Jones. 

Experimental  Agriculture  EXAGAL.  Vol.  23,  p 
335-347.  1987.  6  fig,  7  tab,  6  ref. 

Descriptors:  *Soil-water-plant  relationships,  'Rain- 
fall, 'Planting  management,  'Crop  yield,  'Plant 
populations,  'Grain  crops,  Sorghum,  Dry  farming, 
Agriculture,  Botswana,  Mathematical  studies,  Ag- 
ricultural hydrology,  Hydrology,  Farming,  Culti- 
vation, Crop  production. 

General  mathematical  relations  between  yield  pa- 
rameters, plant  populations  and  rainfall  were  de- 
veloped for  an  indigenous  sorghum  from  the  re- 
sults of  28  population/row  spacing  trials  conduct- 
ed at  four  sites  over  five  seasons.  Populations  maxi- 
mizing   yield    increased    from    25.000    to    69,000 


EFFECTS    OF    PRECIPITATION    AND    LAND 
USE  ON  STORM  RUNOFF, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-08050 


PUBLIC  ACCEPTS  STORMWATER  CONTROL 
PLAN, 

BCM  Engineers,  Mobile,  AL. 

M.  Steeves,  and  C.  Chapman. 

Water  Engineering  and  Management 

WENDMD2,  Vol.  135,  No.  4,  p  22-24,  April  1988. 

3  fig. 

Descriptors:  'Flood  control,  'Storm  Runoff, 
•Management  planning,  'Public  policy,  Alabama, 
Flooding,  Flood  protection,  Long-term  planning. 
Data  storage  and  retrieval.  User  charges.  Public 
opinion,  Public  participation. 

After  four  decades  of  putting  up  with  the  flooding 
problems  that  plagued  the  area,  Mobile,  Alabama. 


one  of  the  wettest,  most  flood-prone  cities  in  the 
U.  S.,  is  about  to  get  them  under  control.  To 
determine  what  kinds  of  long-term  improvements 
were  needed  public  works  department  records 
dating  back  to  1946  were  analyzed  by  a  consulting 
firm.  To  finance  the  effort,  a  user-fee  system  was 
proposed,  whereby  fees  would  be  collected  from 
all  property  owners  based  on  the  stormwater 
runoff  generated  by  each  property.  By  presenting 
its  plans  for  a  new  stormwater-management  plan  to 
the  public  before  the  formal  hearing  required  for 
the  program's  adoption,  city  managers  were  able 
to  gage  and  respond  to  public  concerns.  The  im- 
plementation phase  now  underway  involves  setting 
up  a  data  base  containing  the  addresses  of  approxi- 
mately 75,000  owners  and  properties;  calculating 
user's  fees  based  on  an  aerial  survey  of  the  proper- 
ties; setting  up  a  mechanism  to  collect  fees;  and 
drafting  a  stormwater  master  plan  and  manage- 
ment code.  Mobile  was  behind  the  times  when  it 
came  to  stormwater  control;  now  it's  in  the  fore- 
front as  a  result  of  a  carefully-thought-out  flood- 
management  program.  (Shidler-PTT) 
W88-08133 


EVALUATING  FLOOD  RETARDING  STRUC- 
TURES, 

Hydrosystems  Engineers,  Colorado  Springs,  CO. 
For  primary  bibliographic  entry  see  Field  8B. 

W88-08191 


INFESTATION  BY  AQUATIC  WEEDS  OF  THE 
FERN  GENUS  SALVINIA:  ITS  STATUS  AND 
CONTROL, 

Centre   for   Water   Resources   Development    and 
Management,     Kunnamangalam     (India).     Water 
Quality  and  Environment  Div. 
S.  A.  Abbasi,  and  P.  C.  Nipaney. 
Environmental  Conservation  EVCNA4,  Vol.   13, 
No.   3,   p  235-241,   Autumn   1986.  4  fig,   50  ref. 

Descriptors:  'Aquatic  weeds,  'Aquatic  weed  con- 
trol, 'Water  pollution,  'Chemcontrol,  'Biocontrol, 
'Mechanical  control,  *Biogas,  *Fertilizers, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  Anaerobic  digestion,  Compost,  Live- 
stock feeds.  Costs,  Pulp  and  paper  industry. 

The  growing  predominance  of  aquatic  weeds  of 
the  genus  Salvinia  in  the  waterbodies  of  the  world 
is  discussed.  The  various  ways  in  which  Salvinia 
molesta,  particularly,  causes  pollution  and  deple- 
tion of  water  resources  are  reviewed,  along  with 
attempts  made  to  control  and  eradicate  Salvinia 
through  chemical,  biological  and  mechanical 
means.  Not  only  have  these  attempts  failed  to 
achieve  their  purpose,  but  there  are  also  possibili- 
ties of  environmental  backlash  being  caused  by  the 
introduction  of  chemicals  or  biological  agents  into 
the  environment.  The  importance  of  developing 
environmentally  safe  methods  of  utilization  of  Sal- 
vinia is  stressed,  so  that  the  cost  of  mechanical 
removal  of  the  weed  can  be  offset  by  the  profits 
earned  through  its  utilization.  Attempts  at  utiliza- 
tion of  Salvinia  as  compost,  livestock  feed,  raw 
materials  for  paper  pulp,  etc.  are  discussed.  Anaer- 
obic conversion  of  Salvinia  into  biogas  and  fertiliz- 
ers may  be  a  feasible  and  safe  method  of  its  utiliza- 
tion. The  method  could  be  used  in  conjunction 
with  wastewater  purification  schemes  employing 
Salvinia.  The  studies  carried  out  by  the  authors 
with  this  objective  are  briefly  reviewed,  as  is  their 
success  in  operating  commercial  digesters  with  Sal- 
vinia-cow  dung  mixtures.  (Sand-PTT) 
W88-08214 


SUCCESSFUL  CONTROL  OF  THE  FLOATING 
WEED  SALVINIA  MOLESTA  IN  PAPUA,  NEW 
GUINEA:  A  USEFUL  BIOLOGICAL  INVASION 
NEUTRALIZES  A  DISASTROUS  ONE, 

United  Nations  Development  Programme,  Wewak 
(Papua  New  Guinea).   Salvinia  Control   Project. 
P.  A.  Thomas,  and  P.  R.  Room. 
Environmental  Conservation  EVCNA4,  Vol.   13, 
No.   3,   p   242-248,  Autumn    1986.   6  fig,   25  ref, 

Descriptors:  'Aquatic  insects,  'Aquatic  weeds, 
•Aquatic  weed  control,  *Biocontrol,  Salvinia  mo 
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lesta,  Cyrtobagous  salviniae,  Insects,  Water  bee- 
tles, Papua  New  Guinea. 

Salvinia  molesta  is  a  free-floating  water-fern  which 
can  quickly  cover  freshwater  lakes  and  slow- 
moving  rivers  with  thick,  floating  mats  which  are 
often  colonized  by  other  vegetation  to  form  sudd. 
These  mats  can  severely  impede  human  use  of 
water  bodies.  The  effects  have  been  particularly 
serious  in  the  floodplain  area  of  the  Sepik  River  of 
Papua  New  Guinea,  where  the  inhabitants  are  to- 
tally dependent  on  water  transport  for  access  to 
markets,  schools  and  medical  facilities,  and  for 
transport  of  crop  and  fish  products.  This  report 
discusses  the  successful  biological  control  of  Sal- 
vinia by  the  beetle,  Cyrtobagous  salviniae.  This 
species  was  established  in  one  lagoon  in  1982  and 
over  the  next  2  years  900,000  adults  were  redistrib- 
uted manually  among  another  130  lagoons  and 
lakes.  Local  dispersal  occurred  when  population 
densities  reached  15  adults  per  kg  of  Salvinia, 
damaging  between  70-90%  of  Salvinia  buds.  The 
time  taken  for  the  beetles  to  spread  throughout  a 
lagoon  and  for  the  weed  to  be  controlled  was 
generally  12-18  months.  The  herbicide  Paraquat 
was  used  to  aid  establishment  of  the  beetles  at  one 
site  by  thinning  a  thick  mat  colonized  by  sudd 
vegetation.  An  equilibrium  was  reached  with  Sal- 
vinia present  at  <  1%  of  its  former  population.  At 
its  peak  in  1983-84,  Salvinia  covered  more  than 
half  of  the  stationary  water  surface  in  the  lower 
half  of  the  Sepik  floodplain  and  many  lagoons 
were  completely  covered.  By  June  1985,  the  beetle 
had  reduced  the  percentage  of  covered  water  sur- 
face from  54%  to  0.5%  by  destroying  250  sq  km  or 
some  2  million  tons  of  weed.  (Sand-PTT) 
W88-08215 


DEFORESTATION  AND  FLOODS, 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08217 


CONSERVATION  AND  UTILIZATION  OF 
AQUATIC  MACROPHYTES  IN  LAKE  KAINJI, 
NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08220 


DRAINAGE  SPURS  ON  CUT  SLOPES:  PRES- 
ENTATION OF  DIMENSIONING  CHARTS  ON 
HYDRAULIC  AND  MECHANICAL  CRITERIA 
(LES  EPERONS  DRAINANTS  DANS  LES 
TALUS  EN  DEBLAI:  PRESENTATION  D'ABA- 
QUES  DE  DIMENSIONNEMENT  SUR  CRI- 
TERES  HYDRAULIQUES  ET  MECANIQUES), 
Nancy- 1  Univ.  (France). 
P.  Aigle,  F.  Desnouvaux,  and  J.  P.  Prost. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
24,  No.  4,  p  590-600,  November  1987.  21  fig,  1  tab, 
7  ref. 

Descriptors:  'Furrow  drainage,  'Open-channel 
drainage,  'Drainage  spurs,  'Drainage  systems,  Soil 
mechanics,  Engineering,  Slope  stability,  Model 
studies,  Analog  models,  Dimensioning  chart. 

Design  charts  are  presented  that  facilitate  the 
design  of  a  series  of  parallel  drainage  spurs  in 
association  with  a  drainage  ditch  used  in  cut 
slopes.  The  hypotheses,  the  operating  instructions, 
and  the  field  of  utilization  are  fully  detailed.  The 
two  necessary  dimensions  are  the  depth  and  spac- 
ing of  the  drainage  spurs.  The  design  charts  are  of 
two  main  types.  Simple  dimensioning  charts  in- 
clude information  on  possible  combinations  of 
depth  and  spacing,  providing  quantitative  aspects, 
such  as  lowering  the  level  of  the  water  table  or 
increasing  the  safety  factor.  Optimization  charts 
include  estimations  of  the  solution  that  minimizes 
the  depth  of  the  spurs  per  linear  meter  of  slope, 
and  subsequently  the  volume  of  the  draining  mate- 
rial. These  results  were  produced  from  theoretical 
and  experimental  research  carried  out  over  several 
years.  A  composite  analog  model  that  simulates 
free-surface  three-dimensional  flows  also  was  used. 
(Author's  abstract) 
W88-08308 


ANALYSIS  OF  INTERCEPTOR  DITCHES  FOR 
CONTROL  OF  GROUNDWATER  POLLUTION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08328 


USE  OF  RORB  AND  SWMM  MODELS  TO  AN 
URBAN  CATCHMENT  IN  SINGAPORE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

S.  Selvalingam,  S.  Y.  Liong,  and  P.  C.  Manoharan. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.   2,   p  78-86,  June   1987.   8  fig,  4  tab,   5   ref. 

Descriptors:  'Urban  drainage,  'Storm  runoff, 
'Catchment  areas,  'Floods,  'Urban  hydrology, 
•Urban  runoff,  'Runoff,  'RORB  model,  'Urban- 
ization, Simulation  analysis,  Singapore. 

The  Runoff  Routing  Model  (RORB)  and  the 
Storm  Water  Management  Model  (SWMM)  are 
evaluated  for  the  purpose  of  stormwater  drainage 
and  management  in  an  urban  catchment  in  Singa- 
pore although  the  full  capacity  of  the  SWMM 
model  has  not  been  utilized.  Data  preparation  for 
testing  the  models  are  highlighted  and  sample  runs 
are  carried  out  for  an  actual  storm  event.  Limita- 
tions and  constraints  of  the  parameter  estimation 
are  discussed.  Comparison  of  the  runoff  results  are 
made  between  RORB  and  SWMM  models.  Both 
models  can  be  incorporated  without  much  difficul- 
ty to  simulate  urban  drainage  system  in  Singapore. 
(Author's  abstract) 
W88-08343 


FLOODS  ON  EAST  FORK  MULBERRY  CREEK 
AND  PRICE  BRANCH  IN  THE  VICINITY  OF 
LYNCHBURG,  TENNESSEE. 

Tennessee  Valley  Authority,  Knoxville.  Office  of 
Natural  Resources  and  Economic  Development. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-900851. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
TVA  Flood  Report  No.  TVA/ONRED/AWR- 
87/6,  November  1986.  50  p,  1  fig,  6  tab,  3  ref,  7 
plates. 

Descriptors:  'Streamflow,  'Tennessee,  'Floods, 
East  Fork  Mulberry  Creek,  Lynchburg,  Channel 
flow,  Flooding,  Flood  basins. 

Described  here  is  the  flood  situation  along  East 
Fork  Mulberry  Creek,  Tennessee,  from  stream 
mile  5.99  to  stream  mile  15.46,  and  Price  Branch 
from  stream  mile  0.00  to  stream  mile  1.90.  This 
flood  hazard  information  report  describes  the 
extent  and  severity  of  the  possible  flooding  along 
selected  reaches  of  those  streams  listed  above  for 
watershed  and  channel  conditions  as  of  March 
1986.  Detailed  information  is  provided  concerning 
the  current  flood  threat  along  the  studied  stream 
reaches.  The  report  does  not  propose  plans  for  the 
solution  of  identified  flood  problems.  Rather,  it 
provides  the  flood  information  needed  to  make 
informed  decisions  regarding  the  use  of  flood- 
prone  lands  within  the  study  area.  (Lantz-PTT) 
W88-08393 


EASTERN  SUBBASIN  LOW  FLOW  MANAGE- 
MENT FRAMEWORK  PLAN, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

D.  W.  Heicher,  and  G.  H.  Hirschel. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Publication  No.  117,  April  1988.  186  p,  15  fig, 

64  tab,  37  ref,  6  append. 

Descriptors:  'Flow  control,  'Management  plan- 
ning, 'Watersheds,  'Hydrologic  budget,  'Water 
use,  'Streamflow,  'Low  flow,  Irrigation,  Drought, 
Flow  profiles,  Water  management,  Water  deficit. 

This  report  uses  the  Q7-10  (7-day,  10  year  low 
flow)  value  as  a  target  for  comparison  of  potential 
water  deficits  within  watersheds  during  a  defined 
frequency  low  flow  event.  In  general,  upstream 
consumption  was  found  to  be  small  in  comparison 
to  the  Q7-10  value  at  the  mouths  of  major  stream 
sections  in  the  subbasin.  Total  consumptive  use  in 


the  subbasin  during  theoretical  1980  low  flow  con- 
ditions was  estimated  to  be  about  38.88  MGD 
(60.16  cfs).  Consumptive  use  during  potential  low 
flow  conditions  in  the  year  2000  was  projected  to 
be  about  40.76  MGD  (63.07  cfs).  Irrigation  can 
account  for  nearly  half  of  the  total  amount  of 
water  consumed  during  potential  low  flow  condi- 
tions in  the  Eastern  Subbasin.  The  extent  of  irriga- 
tion operations  varies  with  the  time  of  year,  market 
conditions,  and  other  factors.  No  reliable  system 
currently  exists  for  monitoring  irrigation  with- 
drawals during  actual  low  flow  events.  If  meteoro- 
logical conditions  producing  the  1964  drought  had 
been  repeated  in  1980,  it  is  estimated  that  15,365 
acre  feet  of  water  would  have  been  required  to 
maintain  Q7-10  flows  at  the  mouth  of  the  Eastern 
Subbasin.  About  15,967  acre  feet  would  be  re- 
quired if  the  1964  drought  were  to  be  repeated  in 
the  year  2000.  Potential  water  deficits  have  been 
identified  at  the  outlets  of  all  major  stream  sections 
in  the  subbasin,  based  on  maintenance  of  the  Q7-10. 
Further  study  is  required  to  establish  targets  for 
low  flow  management  in  the  Eastern  Subbasin.  A 
more  thorough  knowledge  of  minimum  instream 
flow  requirements,  as  well  as  the  fresh  water  re- 
quirements of  the  Chesapeake  Bay  are  required  to 
establish  definitive  low  flow  goals  at  key  locations 
in  the  subbasin.  (Lantz-PTT) 
W88-08395 


WATER   RESOURCES:   DISTRIBUTION,   USE, 
AND  MANAGEMENT, 

Delaware   Univ.,   Newark.   Dept.   of  Geography. 
For  primary  bibliographic  entry  see  Field  6B. 
W88-08421 


FAULT-TOLERANT  DESIGN  FOR  DATA  AC- 
QUISITION AND  FLOOD  FORECAST  SYS- 
TEMS, 

Sierra-Misco,  Inc.,  Sacramento,  CA. 

D.  C.  Curtis. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  4,  p  38-40, 

April  1988.  3  fig,  1  tab. 

Descriptors:  'Telemetry,  'Automation,  'Flood 
control,  'Flood  forecasting,  'Floods,  'Passaic 
River,  Rivers,  Data  acquisition,  Rain  gages,  River 
basins,  Satellite  technology,  Runoff. 

The  design  and  implementation  of  the  Passaic 
River  (New  Jersey)  Basin  Flood  Warning  System 
is  described.  Thirty-one  rain  gauges,  including  23 
new  event-reporting  gages  and  the  automation  of 
eight  existing  Fisher-Porter  gages,  were  specified 
for  the  Passaic  Basin.  Data  from  the  gauge  net- 
work were  required  at  ten  computerized  receiving 
sites.  The  receiving  sites  also  passed  text  messages, 
including  National  Weather  Service  forecasts, 
watches,  and  warnings,  and  administrative  infor- 
mation. VHF  and  satellite  communications  tech- 
nology were  used  in  developing  the  system.  The 
system  is  designed  to  automatically  tolerate  the 
failure  of  major  components  without  disrupting 
key  elements  of  the  flood  warning  system.  (Rose- 
man-PTT) 
W88-08548 


POPULATION    DYNAMICS    OF    DUCKWEED 
COVER  IN  POLDER  DITCHES, 

Leiden  Rijksuniversiteit  (Netherlands).  Centre  for 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08598 


FIELD  DRAINAGE,  SOIL  WATER  MANAGE- 
MENT AND  FLOOD  HAZARD, 

Seale-Hayne  Coll..  Newton  Abbot  (England). 
R.  Parkinson,  and  I.  Reid. 

Soil  Use  and  Management,  Vol.  3,  No.  4,  p  133- 
138,  December  1987.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Tile  drainage,  'Surface  drainage, 
'Surface  runoff.  Rainfall-runoff  relationships, 
Catchment  areas.  Drainage  engineering.  Soil  prop- 
erties. Storms,  Rainfall,  Runoff,  Agricultural 
runoff.  Flood  hydrographs,  Soil  water. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4A — Control  Of  Water  On  The  Surface 


The  efficient  management  of  clay  soils  depends  on 
the  rapid  disposal  of  water  following  rainfall. 
Winter  storm  outfall  hydrographs  of  underdrained 
catchments  ranging  in  size  from  0.44  ha  to  7.2  sq 
km  are  given,  illustrating  the  drainage  response  of 
a  Windsor  Series  soil.  The  response  time  of  differ- 
ent sized  catchments  is  discussed  in  relation  to 
potential  flood  hazard  arising  from  drainage  im- 
provements of  agricultural  land.  Comparison  is 
made  with  other  soils  to  reveal  broadly  similar 
patterns  of  drainflow,  with  peak  flow  occurring 
typically  between  1  and  4  hours  after  the  mid-point 
of  a  storm.  Despite  large  fluxes  of  water  through 
the  soil  profile,  the  water  content  of  the  soil  within 
the  catchment  of  an  individual  tile  lateral  is  shown 
to  vary  only  by  small  amounts  both  during  and 
after  a  single  rainstorm  and  over  a  drainage  season. 
(Author's  abstract) 
W88-08599 


INTERBASIN  WATER  DIVERSIONS:  A  CANA- 
DIAN PERSPECTIVE, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
F.  Quinn. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  42,  No.  6,  p  389-393,  November-December 
1987.  13ref. 

Descriptors:  *Water  demand,  *Diversion, 
•Canada,  "Interbasin  transfer,  "Legal  aspects,  "Po- 
litical aspects,  Drainage  systems,  Catchment  areas, 
Hydroelectric  power,  Economic  aspects,  Water 
resources  development,  United  States. 

There  are  several  findings  apparent  from  a  review 
of  Canadian  water  diversion  trends:  Most  diver- 
sions use  shortcuts  and  natural  channels  to  advan- 
tage in  reordering  the  dense  and  disorganized 
drainage  of  a  heavily  glaciated  landscape.  Interba- 
sin  diversions  are  numerous.  Some  are  long-estab- 
lished, and  those  most  recent  are  massive  in  scale, 
raising  diversion  totals  to  a  magnitude  unknown  in 
any  other  country.  Diversions  are  scattered  widely 
across  the  country,  most  of  them  remote  from 
more  populated  regions.  Hydroelectric  power 
('hydro')  is  the  dominate  use.  Most  projects  have 
been  developed  by  provincial  corporations  whose 
principal  objective  has  been  to  maximize  low-cost 
power,  not  water,  to  southern  markets.  Little  at- 
tention was  given  to  social  or  environmental  con- 
ditions by  project  developers  before  the  mid  1970s, 
when  native  peoples  directly  affected,  as  well  as 
environmental  organizations  began  to  insist  on  a 
better  deal.  Planners  still  have  a  great  deal  to  learn 
about  projecting  future  needs  and  implications. 
The  existing  pattern  of  interbasin  diversions  in 
Canada  is  unlikely  to  change  significantly  in  the 
next  few  years,  partly  because  of  surplus  hydro 
capacity  and  the  potential  for  more  hydro  without 
more  diversions  and  partly  because  rising  prices 
for  water  should  encourage  conservation  and 
greater  efficiency  by  users.  All  of  these  findings 
paint  a  picture  of  Canadian-style  water  diversion 
that  is  quite  different  from  that  found  in  other 
countries  or  anticipated  by  promoters  of  continen- 
tal water  schemes.  To  be  more  specific,  existing 
Canadian  transfers  do  not  have  a  north-south  ori- 
entation, do  not  divert  water  from  better  watered 
to  drier  regions,  and  do  not  divert  water  from  less- 
populated  to  more-populated  regions.  Neither  have 
they  been  attended  by  interjurisdictional  conflict. 
The  pattern  to  date  is  uniquely  Canadian,  not  the 
first  stages  of  a  pipeline  leading  south  of  the 
border.  (Alexander-PTT) 
W88-08619 


VOLUME  SHARING  OF  RESERVOIR  WATER, 

New  South  Wales  Univ.,  Kensington  (Australia) 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-08657 
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ALGORITHM   FOR  THE  CALCULATION   OF 
DRAIN  SPACINGS  FOR  LAYERED  SOILS, 

Polish  Academy  of  Sciences,  Lublin.  Inst.  Agrofi- 

zyki. 

For   primary   bibliographic   entry   see   Field    2G. 


W88-07987 


PRIVATIZING  THE  GROUND  WATER  RE- 
SOURCE: INDIVIDUAL  USE  AND  ALTERNA- 
TIVE SPECIFICATIONS, 

California  State  Univ.-Northridge.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-08048 


VERIFICATION  OF  A  MODEL  PREDICTING 
SEDIMENT  LEVEL  IN  SUBSURFACE  DRAINS, 

Laval  Univ.,  Quebec.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-08055 


SIMULATING  SUBSURFACE  DRAINAGE  IN 
THE  LOWER  MISSISSIPPI  VALLEY  WITH 
DRAINMOD, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
J.  L.  Fouss,  R.  L.  Bengtson,  and  C.  E.  Carter. 
American     Society     of     Agricultural     Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1679-1688,  November- 
December  1987.  8  fig,  10  tab,  32  ref. 

Descriptors:  "Erosion,  "Sediments,  "Runoff, 
"DRAINMOD,  "Subsurface  drains,  "Soil  erosion, 
"Water  table  gradient,  "Rainfall-runoff  relation- 
ships, "Model  studies,  Prediction,  Mathematical 
studies,  Simulation,  Soil  water,  Evapotranspira- 
tion,  Mathematical  models,  Mississippi  Valley, 
Mathematical  models. 

Data  from  a  subsurface  drainage-runoff-erosion 
field  experiment  near  Baton  Rouge,  LA,  were  used 
to  evaluate  the  water  management  model, 
DRAINMOD,  for  simulating  subsurface  drainage 
in  the  lower  Mississippi  Valley.  Predicted  and 
measured  surface  runoff,  subsurface  drain  flow, 
and  water  table  depth  were  compared  for  3  years, 
1981,  1982  and  1983  which  were,  respectively, 
normal-to-wet,  drier  than  normal,  and  very  wet  in 
growing  season  soil  water  conditions.  Model  pre- 
dicted runoff,  drain  flow,  and  water  table  depth 
compared  more  closely  with  the  field  measured 
(observed)  values  during  the  wettest  year,  1983. 
For  the  drier-than-normal  year,  1982,  runoff  and 
drain  flow  were  significantly  overpredicted  be- 
cause evapotranspiration  (ET)  was  underestimated 
by  the  model.  Assumed  deeper  rooting  for  corn  in 
1982  increased  soil  water  withdrawal  by  ET  and 
significantly  improved  predictions  of  water  table 
depth.  (Author's  abstract) 
W88-08059 


GROUNDWATER      RECHARGE     PLANNING 
USING  RESOLVENT  DISCRETE  KERNELS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08061 


TWO-STAGE  WEIR  CONTROL  OF  SUBSUR- 
FACE DRAINAGE  FOR  WATER  TABLE  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08064 


BOUNDARY  ELEMENT  APPROACH  FOR 
MODELLING  GROUNDWATER  MOVEMENT, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

P.  Latinopolous. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  3,  p  171-177,  September   1986.  6  fig,   12  ref. 

Descriptors:  "Mathematical  models,  "Hydrologic 
models,  "Groundwater  movement,  "Groundwater 
management,  "Groundwater  pollution,  "Geother- 
mal  resources,  Aquifers,  Pump  wells,  Recharge 
wells. 

Pumping  and  recharging  water  through  wells  are 
among  the  most  significant  activities  in  the  man- 


agement of  groundwater  resources.  This  leads  to 
the  need  of  numerical  models  for  the  simulation  of 
the  groundwater  movement  in  aquifers,  with  an 
emphasis  placed  upon  the  accurate  estimation  of 
the  flow  near  wells.  Boundary  element  methods 
can  easily  cope  with  singularities,  like  sources  and 
sinks,  whereas  the  domain  methods  require  com- 
plex procedures  for  their  modeling.  A  simple  and 
efficient  boundary  element  technique  leading  to  a 
straightforward  calculation  of  groundwater  veloci- 
ties, and  consequently  of  streamlines,  travel  times, 
and  breakthrough  curves,  is  presented.  The  pro- 
posed numerical  algorithm  applies  to  problems 
dealing  with  groundwater  contamination  and  geo- 
thermal  resources  exploitation.  (Author's  abstract) 
W88-08185 


COUPLING  OF  FINITE  ELEMENT  AND  OPTI- 
MIZATION METHODS  FOR  THE  MANAGE- 
MENT OF  GROUNDWATER  SYSTEMS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

dromechanik. 

B.  Herding,  and  A.  Heckele. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  4,  p   190-195,  December  1986.  2  fig,   15  ref. 

Descriptors:  "Groundwater  management,  "Mathe- 
matical models,  "Pump  wells,  "Groundwater 
movement,  Hydrologic  models,  Finite  element 
method,  Optimization  method. 

An  optimization  method  for  the  solution  of 
groundwater  management  problems  is  described. 
The  method  consists  of  a  combination  of  the  com- 
putation of  horizontal  plane  groundwater  flow 
with  a  free  surface  (finite  element  method)  and  a 
linear  optimization  procedure  (simplex  algorithm). 
Considering  the  special  structure  of  data  which 
result  from  computing  the  groundwater  flow  with 
the  finite  element  method,  and  modifying  the  sim- 
plex algorithm,  the  solution  of  management  prob- 
lems with  complex  groundwater  flow  was  realized 
without  any  difficulties.  Compared  to  a  flow  com- 
putation alone  the  additional  effort  of  the  optimiza- 
tion (computer  time  and  scope  for  data  storage)  is 
only  small.  (Author's  abstract) 
W88-08187 


SOLUTE  TRANSPORT  SIMULATION  OF  AQ- 
UIFER RESTORATION  AFTER  IN  SITU  URA- 
NIUM MINING, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

J.  L.  Osiensky,  K.  A.  Peterson,  and  R.  E.  Williams. 

Ground  Water  Monitoring   Review  GWMRDU, 

Vol.  8,  No.  2,  p  137-144,  Spring  1988.  8  fig,  3  tab,  7 

ref. 

Descriptors:  "Aquifer  management,  "Aquifer  res- 
toration, "Groundwater  pollution,  "Uranium, 
"Mining,  "Model  studies,  "Path  of  pollutants,  Soil 
contamination,  Water  quality,  Monitoring,  Resto- 
ration method,  Mathematical  models,  Simulation 
analysis,  Wyoming,  Wells,  Aquifers. 

In  situ  mining  of  uranium  was  conducted  in  two 
well  fields  at  a  research  and  development  site  in 
the  Powder  River  Basin  of  Wyoming  from  March 
1980  to  July  1981.  Subsequent  aquifer  restoration 
activities  continued  until  December  1982.  During 
the  restoration  phases  of  operation,  complex  pump- 
ing-injection  schemes,  necessitated  by  the  absence 
of  adequate  disposal  facilities,  were  employed  by 
the  mining  company  in  an  attempt  to  satisfy  the 
conditions  imposed  by  the  mine  permit.  An  analyti- 
cal Random  Walk  solute  transport  model  was  used 
to  simulate  mass  transport  mechanisms  associated 
with  the  pumping-injection  schemes  used  in  the  A- 
1  well  field.  Because  the  hydrogeology  at  the  site 
is  relatively  simple,  a  more  sophisticated  model 
requiring  extensive  calibration  was  not  required. 
The  model  was  not  used  as  a  predictive  tool,  but  as 
an  analytical  supplement  to  existing  water  quality 
and  hydrogeologic  data.  As  such,  it  provided  a 
very  useful  and  inexpensive  means  by  which  to 
evaluate  the  adequacy  of  the  restoration  techniques 
employed  at  the  site  and  the  effectiveness  of  the 
water  quality  monitoring  program.  Model  simula- 
tions suggest  that  the  restoration  methods  used  by 
the  mining  company  were  not  adequate  to  remove 
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sidual  lixiviant  and  actually  tended  to  displace 
ntaminants  to  a  circular  region  between  the  well 
Id  and  peripheral  monitoring  wells.  An  analysis 
the  water  quality  and  operational  history  at  the 
e  suggests  that  the  model  results  may  be  accu- 
te.  If  this  is  true,  the  postrestoration  water  qual- 
l  data  collected  at  the  site  may  not  be  an  accurate 
:asure  of  the  effectiveness  of  aquifer  restoration. 
iUthor's  abstract) 
88-08318 


^RECASTING  GROUNDWATER  SUITABIL- 
Y  FOR  IRRIGATION:  A  CASE  STUDY  IN 
IE  NILE  VALLEY,  EGYPT, 

rije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 
ardwetenschappen. 

Radstake,  F.  A.  R.  Attia,  and  A.  B.  M. 
;nnaerts. 
urnal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

103-119,  March   15    1988.   6  fig,  4  tab,  9  ref. 

escriptors:  'Water  quality,  'Available  water, 
3roundwater  irrigation,  'Nile  Valley,  'Irriga- 
>n,  'Forecasting,  Chemical  properties,  Soil  type, 
quifer,  Weathering,  Evapotranspiration,  Miner- 
5,  Salts,  Sulfates,  Nitrates,  Egypt,  Subsurface 
ainage,  Surface  water,  Dissolved  solids. 

ethods  for  forecasting  the  suitability  of  pumped 
oundwater  for  irrigation  in  the  Nile  Valley, 
gypt  are  applicable  to  non-consolidated  semi- 
infined  aquifers.  In  the  Minya  pilot  area  the 
lemical  composition  of  the  groundwater  can  be 
aced  back  to  surface  water  from  the  river  Nile, 
iver  Nile  water  is  transported  through  a  network 
'  irrigation  canals  and  subsequently  used  as  irriga- 
sn  water  on  agricultural  lands.  The  groundwater 
the  aquifer  consists  predominantly  of  subsurface 
ainage  water  and  of  seepage  water  from  the 
irface  water  system.  The  major  change  in  chemi- 
il  composition  of  the  irrigation  water  occurs  in 
le  soil  during  the  concentration  of  salts  by  evapo- 
anspiration.  The  main  hydrochemical  reactions 
e  calcite  precipitation,  cation  exchange,  weather- 
g  of  clay  minerals  and  reduction  of  sulfates  and 
trates.  A  well  field  will  be  implemented  with  a 
aximum  capacity  of  16  600  000  cu  m/yr.  Pumped 
roundwater  will  then  be  the  only  source  of  irriga- 
an  water  in  the  pilot  area.  The  pumped  ground- 
ater  will  be  a  mixture  of  subsurface  drainage 
ater  from  irrigated  lands  inside  the  pilot  area  and 
f  groundwater  flowing  across  the  boundaries  of 
le  pilot  area.  A  100  yr  forecast  of  the  water 
uality  shows  that  the  Total  Dissolved  Solids  and 
le  Sodium  Adsorption  Ratio  for  the  pumped 
roundwater  will  increase  from  530  to  about  700 
pm  and  from  4  to  6,  respectively.  (Author's  ab- 
ract) 
/88-08330 


t'ATER  TABLE  DRAWDOWN  FOR  TWO-DI- 
IENSIONAL  DRAINAGE, 

hessaloniki   Univ.,   Salonika  (Greece).   Dept.   of 

.ural  Engineering. 

'..  Tzimopoulos,  and  M.  Sakellariou- 

lakrantonaki. 

idvances  in  Water  Resources  AWREDI,  Vol.  10, 

lo.  3,  p  159-163,  September  1987.   10  fig,  6  ref. 

)escriptors:  'Groundwater  management,  'Subsur- 
ice  drainage,  'Drainage  systems,  'Water  table, 
Drawdown,  Mathematical  analysis,  Boussinesq 
quation,  Finite  element  method. 

In  analytical  solution  is  presented  for  a  drainage 
ystem  of  rectangular  arrangement.  The  flow  is 
ssumed  to  be  steady  and  the  main  equation  used  is 
he  Boussinesq  equation.  The  solution  is  given  by  a 
eries  expansion,  and  nondimensional  charts  of 
quipotential  lines  are  presented.  For  practical  ap- 
ilication  there  is  also  given  a  simple  algebraic 
xpression  giving  the  draw-down  water  table  in 
he  center  of  the  rectangular  arrangement.  A  finite 
lement  solution  is  also  presented  for  comparison 
vith  the  analytical  solution.  (Author's  abstract) 
V88-08349 


JROUND-WATER    FLOW    MODEL    OF   THE 
:ORNING  AREA,  NEW  YORK, 

Susquehanna  River  Basin  Commission,  Harrisburg, 


PA. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-08396 


GROUND-WATER  RESOURCES  OF  THE  CHE- 
MUNG RIVER  BASIN,  NEW  YORK  AND 
PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

L.  E.  Taylor. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Publication  No.   115,  March  1988.  226  p,  22 

fig,  26  tab,  55  ref,  append. 

Descriptors:  'Groundwater  resources,  'Ground- 
water budget,  Chemung  River,  New  York,  Penn- 
sylvania, River  basins,  Groundwater  recharge, 
Evapotranspiration.  Streamflow,  Aquifers, 
Groundwater  reservoirs,  Bedrock. 

The  Chemung  River  Basin  has  adequate  water 
resources  as  a  result  of  receiving  an  average  of  34 
inches  of  annual  precipitation.  Evapotranspiration 
is  relatively  high  (about  20  inches),  resulting  in  the 
lowest  annual  streamflow  of  any  major  subbasin 
within  the  Susquehanna  River  Basin  (approximate- 
ly 14  inches).  About  57%  of  streamflow  is  com- 
prised of  groundwater  (baseflow).  Locally, 
groundwater  withdrawals  were  nearly  equal  to  the 
average  annual  recharge.  These  local  areas  con- 
taining large  withdrawals  have  the  potential  for 
streamflow  reduction  and  loss  in  aquifer  yields 
during  extended  dry  periods.  The  aquifers  in  the 
basin  consist  of  nearly  flat-lying  sedimentary  rocks 
and  unconsolidated  sand  and  gravel.  Sandstone 
aquifers,  located  in  upland  areas  in  the  south,  have 
the  greatest  potential  of  the  bedrock  aquifers  for 
the  development  of  large  groundwater  supplies. 
They  are  little  utilized,  however,  because  of  their 
topographic  position.  The  predominantly  shale  and 
siltstone  aquifers  that  underlie  the  remainder  of  the 
basin  yield  enough  water  to  wells  to  provide  for 
small  supplies  (domestic  or  small  farm  use).  The 
most  important  aquifers  in  the  region  are  com- 
prised of  sand  and  gravel  deposits  of  glacial  origin. 
The  median  reported  well  yield  from  these  depos- 
its, collectively  called  stratified  drift,  is  13  gal/min 
for  domestic  wells  and  300  gal/min  for  municipal 
and  industrial  wells.  The  stratified-drift  aquifers  are 
considerably  more  susceptible  to  pollution  than  the 
bedrock  units.  Major  types  and  sources  of  ground- 
water contamination  in  the  basin  consist  of  bacte- 
rial organisms  and  nitrates  from  on-lot  sewage 
systems,  nitrates  and  pesticides  from  agricultural 
activities,  organic  compounds  from  buried  hydro- 
carbon storage  tanks  and  industrial  processes, 
leachate  from  landfills,  and  acid  mine  drainage. 
(Lantz-PTT) 
W88-08397 


FIELD  DRAINAGE,  SOIL  WATER  MANAGE- 
MENT AND  FLOOD  HAZARD, 

Seale-Hayne  Coll.,  Newton  Abbot  (England). 
For  primary  bibliographic  entry  see  Field  4A. 
W88-08599 


MOTION  OF  COASTAL  CONFINED  GROUND- 
WATER IN  THE  PRESENCE  OF  VARIOUS 
PATTERNS  OF  PUMPING:  II.  NUMERICAL 
ANALYSIS  BY  THE  STEADY  STATE  DISPER- 
SION MODEL,  (IN  JAPANESE), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-08650 


GROUNDWATER  MODELING:  A  PRACTICAL 
APPLICATION  FOR  GROUNDWATER  MAN- 
AGEMENT, 

Buchart-Horn,  Inc.,  York,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W  8  8-08904 


UNACCOUNTED-FOR  WATER  -  A  GROUND- 
WATER RESOURCE  (L'EAU  NON  COMPATI- 
BILISEE  -  UNE  SOURCE  D'EAUX  SOUTER- 
RAINES), 

Birmingham  Univ.  (England).  Dept.  of  Geological 


Sciences. 

D.  Lerner. 

Aqua  AQUAAA,  No.  1,  p  33-42,  January  1988.  6 

fig,  9  tab,  33  ref,  2  append. 

Descriptors:  'Groundwater,  'Recharge,  'Soil 
water,  'Leakage,  'Groundwater  recharge, 
'Groundwater  movement,  'Urban  areas, 
'Groundwater  level,  Hong  Kong,  Lima,  Sewer 
systems,  Birmingham,  Doha,  Qatar,  Peru,  England. 

The  destination  of  unaccounted-for  water  and  the 
amount  of  recharge  to  groundwater  that  occurs  in 
cities  is  considered.  Although  some  unaccounted- 
for  water  may  be  collected  by  sewers  and  some 
used  by  trees,  it  is  probable  that  most  becomes 
recharge  where  soils  are  permeable.  Groundwater 
evidence  from  Hong  Kong  and  Lima,  are  present- 
ed in  support.  The  contribution  made  by  leakage 
from  mains  to  the  problem  of  rising  groundwater 
also  is  considered  for  Doha,  Qatar,  and  Birming- 
ham, England.  For  the  four  cases  discussed,  urban 
recharge  is  at  least  as  large  as  recharge  to  an 
undeveloped  aquifer.  Direct  recharge  by  rainfall 
will  be  less  in  urban  areas  than  in  open  country 
unless  soakaways  are  used  to  dispose  of  storm 
water  or  storm  sewers  leak.  It  is  not  clear  whether 
sewers  leak  significant  amounts  of  water,  although 
there  are  certainly  instances  of  pollution  from 
sewer  leakage.  Rising  groundwater  in  cities  can  be 
caused  by  either  increasing  recharge  or  diminish- 
ing abstraction.  In  Birmingham,  leakage  has  kept 
potential  recharge  at  about  the  predevelopment 
quantity.  There  has  been  a  large  drop  in  abstrac- 
tion which  is  the  primary  cause  of  rising  ground- 
water levels.  (Author's  abstract) 
W88-08924 
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INFILTRATION  AND  WATER  QUALITY  ON 
RANGE  SITES  AT  FORT  STANTON,  NEW 
MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.   Dept.  of 

Animal  and  Range  Sciences. 

J.  C.  Wood,  and  M.  K.  Wood. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  317-323,  April  1988.  3  tab,  33  ref. 

Descriptors:  'Soil-water-plant-relationships, 

'Grazing,  'Infiltration,  'Water  quality,  Hydrolo- 
gy, Simulated  rainfall,  Infiltration  rate,  Fertilizers, 
New  Mexico,  Sediments,  Fort  Stanton,  Grasslands, 
Pine  trees,  Juniper  trees,  Livestock. 

The  hydrologic  impacts  of  livestock  grazing 
schemes  on  selected  plant  communities  and  soils  at 
Fort  Stanton,  New  Mexico,  were  evaluated.  Simu- 
lated rainfall  was  applied  to  1  sq  m  plots.  On  a 
mesa-top,  infiltration  rates  for  a  grassland  livestock 
enclosure  and  a  pinyon  pine-juniper  community 
closely  approximated  each  other  and  were  signifi- 
cantly greater  (P  =  0.10)  than  either  a  moderate 
continuous  or  a  heavy  continuous  treatment  in  a 
grassland  community.  Sediment  concentration 
from  the  heavy  continuous  treatment  was  more 
than  twice  that  of  the  other  treatments.  Infiltration 
rates  on  the  hillside  site  were  highest  in  a  pinyon 
pine-juniper  community  receiving  short  duration 
grazing.  Infiltration  for  this  treatment  was  found  to 
be  significantly  higher  (P  =  0.10)  than  that  of  a 
short  duration  grazing  treatment,  but  not  from  a 
rest  rotation  grazing  treatment  on  grassland.  The 
short  duration  grazing  treatment  on  a  grassland 
had  the  highest  sediment  concentration,  while  the 
rest  rotation  grazing  on  a  grassland  and  the  short 
duration  pinyon  pine-juniper  treatments  were 
found  to  be  similar.  In  the  bottomland  site,  a 
fertilized  and  unfertilized  treatment  showed  no  sig- 
nificant difference  in  infiltration  or  sediment  con- 
centration, although  twice  as  many  animals  were 
present  on  the  fertilized  treatment.  (Author's  ab- 
stract) 
W88-08038 


MICROBIAL  ACTIVITY   ASSOCIATED  WITH 
SESTON    IN    HEADWATER    STREAMS:    EF- 


77 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


FECTS  OF  NITROGEN,  PHOSPHORUS  AND 
TEMPERATURE, 

Virginia  Polytechnic  Inst,  and  State  Univ..  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08104 


DEFORESTATION  AND  FLOODS, 

C.  Clark. 

Environmental  Conservation  EVCNA4,  Vol.   14, 

No.   1,  p  67-69,  Spring   1987.  6  fig,   1   tab,  8  ref. 

Descriptors:  'Floods.  'Flood  control,  'Forests, 
'Catchment  basins,  England,  Rainfall,  Flood  fre- 
quency, Land  use,  Comparison  studies,  Hydraulic 
conductivity.  Interception. 

The  literature  on  the  effects  of  changes  in  land-use 
on  river  flow  includes  studies  that  have  either 
consisted  of  a  pair  of  adjacent  catchments  which 
have  had  their  streamflow  measured  for  about  a 
year  and  then  in  one  of  the  catchments  the  forest 
cover  was  removed  before  a  further  period  of 
measurement,  or  else  a  single  catchment  was  stud- 
ied during  which  time  the  trees  were  either  re- 
moved or  allowed  to  regenerate.  An  experiment  on 
one  catchment  may  not  be  sufficient  to  assess  the 
effect  of  a  particular  change  of  land-use.  Further- 
more, the  rainfall  intensity  must  be  studied  both 
before  and  after  the  changes  in  land-use  take  place. 
One  way  to  avoid  these  and  other  methodological 
problems  is  to  have  a  sample  of  catchments  which, 
apart  from  their  forest  cover,  are  in  all  other 
respects  identical.  A  number  of  such  catchment 
areas  in  East  Somerset  and  North  Dorset,  England, 
were  investigated.  More  than  20  basins  with  an 
average  area  of  0.15  sq  km,  all  on  Forest  Marble, 
were  studied.  The  hypothesis  that  an  increase  in 
the  forest  cover  would  reduce  the  bankfull  dis- 
charge was  confirmed.  There  is  an  11-fold  differ- 
ence in  bankfull  flow  over  the  whole  range  of 
forest  cover.  Data  on  interception  and  hydraulic 
conductivity  were  then  used,  together  with  local 
rainfall  data,  to  predict  the  peak  discharge  of  the 
catchments.  As  the  intensity  of  the  rainfall  in- 
creased, the  difference  in  peak  flow  between  the 
completely  forested  and  pasture  catchments  de- 
creased until,  at  about  the  200-yr  event,  the  differ- 
ence would  be  likely  to  be  minimal.  However,  for 
the  flood  which  may  occur  on  average  once  every 
50  yr,  there  is  still  a  5-fold  difference  in  discharges. 
If  the  forest  cover  were  completely  removed, 
within  a  few  years  the  channel  would  be  unable  to 
adjust  to  the  rapid  increase  in  flood  discharge  and 
the  water  level  would  be  considerably  higher  than 
before.  As  the  catchments  covered  largely  by  pas- 
ture have  bigger  channels  than  their  forested  coun- 
terparts, it  would  appear  that  these  channels  have 
become  adjusted  to  the  new  flood  discharges. 
However,  flood  stages  or  depths  would  still  remain 
higher  than  before.  (Sand-PTT) 
W88-08217 


INDUSTRIAL  DEVELOPMENT  EFFECTS  ON 
THE  ECOLOGY  OF  A  PACIFIC  MEXICAN  ES- 
TUARY, 

Centra  de  Investigation  Cientifica  y  de  Educacion 
Superior  de  Ensenada  (Mexico). 
S.  E.  Ibarra-Obando,  and  A.  Escofet. 
Environmental  Conservation  EVCNA4,  Vol.   14, 
No.  2,  p  135-141,  Summer  1987.  6  fig,  4  tab,  23  ref. 
CONACyT  Research  Grant   PCECBNA-021264. 

Descriptors:  'Water  currents,  'Land  use,  'Estua- 
rine  environment,  'Salt  marshes,  Oil  industry.  Ec- 
ological effects.  Environmental  effects,  Vegeta- 
tion, Mud  flats,  Dikes,  Fish,  Birds,  Punta  Banda 
estuary,  Mexico,  Offshore  platforms,  Moisture 
availability.  Lagoons. 

In  November  1983.  the  construction  of  the  first 
part  of  an  assembling  plant  of  jackets  to  support 
oil-drilling  platforms  began  at  Punta  Banda  estu- 
ary, a  16.40-sq  km  coastal  estuary  located  150  km 
south  of  the  USA-Mexico  border.  The  area  that  is 
being  built  on  (0  45  sq  km)  is  located  at  the  south- 
west corner  of  the  estuary  and  is  delimited  by  a 
dike  The  second  part  of  the  construction,  cover- 
ing a  further  0.40  sq  km,  will  extend  to  the  south- 
east and  will  require  some  deflection  of  the  main 
circulation  channel.  The  response  of  the  salt-marsh 


vegetation  to  tidal  suppression  inside  the  dike  (dis- 
appearance of  Cordgrass,  as  well  as  of  annual  and 
short-lived  middle-marsh  species)  is  crucial  to  an 
understanding  of  what  might  happen  to  other  por- 
tions of  the  marsh  when  the  moisture  regime  is 
changed.  The  detour  of  the  main  circulation  chan- 
nel will  introduce  major  modifications  of  tidal 
regime  and  topography,  which  are  the  structural 
bases  for  the  functioning  of  marshes  and  mud-flats 
located  at  the  head  of  the  lagoon.  The  area  eventu- 
ally impacted  will  exceed  that  of  the  construction 
itself,  and  will  result  in  a  net  loss  of  habitat  of 
about  8  sq  km,  adversely  affecting  fish  breeding 
and  bird  populations.  (Sand-PTT) 
W88-08219 


WATER-RELATED  LIMITATIONS  TO  LOCAL 
DEVELOPMENT, 

Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

M.  Falkenmark,  A.  K.  Biswas,  H.  Hori,  T. 
Ishibashi,  and  G.  Kovacs. 

AMBIO  AMBOCX,  Vol.  16,  No.  4,  p  191-200, 
1987.  3  fig,  2  ref. 

Descriptors:  'Water  management,  'Water  short- 
age, 'Economic  development,  'Costs,  'Water  re- 
sources development,  'Land  use,  'Water  law, 
Water  pollution,  Wastewater  treatment,  Water 
cycle,  International  waters,  Legal  aspects,  Policy 
making,  Decision  making,  Negotiations. 

Seven  international  water  experts  were  asked  to 
discuss  certain  fundamental  water-management 
problems.  It  was  agreed  that  water  shortage  is  a 
medium-term  constraint  requiring  attention  when 
deciding  on  policies  for  economic  development 
within  the  resource  base.  Wise  policies  include  best 
use  of  local  rain,  a  top  level  national  water  author- 
ity, and  transport  of  food  rather  than  water.  Point 
disposal  of  toxic  wastes  should  be  considered  a 
deliberate  illegal  act.  Since  treatment  technology  is 
generally  available,  the  main  problem  is  unwilling- 
ness to  bear  the  cost.  Water  pollution  originating 
from  land  use  is  best  met  by  merging  land-use  and 
water-management  policies.  The  present  tendency 
to  meet  growing  domestic  or  international  water 
disputes  is  by  negotiation  rather  than  by  confronta- 
tion. Critical  to  the  problems  discussed  is  to  ensure 
that  decision  makers  and  the  general  public  have 
an  adequate  understanding  of  mankind's  long-term 
dependence  on  life-supporting  systems,  and  of  the 
fundamental  role  of  the  water  cycle  in  these  sys- 
tems. (Author's  abstract) 
W88-08226 


SNOWMELT  RUNOFF  IN  SUBURBAN  ENVI- 
RONMENTS, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Ge- 
ography. 

J.  M.  Buttle,  and  F.  Xu. 

Nordic  Hydrology  NOHYBB,  Vol.  19,  No.  1,  p 
19-40,  1988.  7  fig,  5  tab,  34  ref. 

Descriptors:  'Urban  hydrology,  'Runoff,  'Subur- 
ban areas,  'Snowmelt,  Precipitation,  Watershed, 
Hydrology,  Snow  accumulation,  Microclimate, 
Net  radiation,  Permeability,  Stream  discharge, 
Rural  basin,  Urban  area,  Comparison  studies, 
Canada,  Infiltration,  Seasonal  variation. 

While  snowmelt  and  rain-on-snow  events  have  re- 
ceived considerable  attention  in  rural  watersheds 
they  have  been  largely  ignored  in  urban  hydrolo- 
gy, despite  the  fact  that  they  may  result  in  severe 
flooding.  The  runoff  responses  of  two  subcatch- 
ments  of  a  small  drainage  basin  in  Petersborough, 
Ontario  were  investigated  for  the  spring  snowmelts 
of  1984  and  1985.  One  of  the  catchments  has 
undergone  substantial  suburbanization,  while  the 
olher  is  largely  in  rural  land  use.  Measurements  in 
each  catchment  included  snowpack  water-equiva- 
lent depths,  snowmelt  and  precipitation,  fluxes  of 
net  radiation  over  snowpacks,  infiltration  capac- 
ities of  pervious  surface  types,  and  stream  flow. 
Suburban  development  appears  to  have  produced 
substantial  increases  in  spring  quickflow  yields 
from  the  entire  basin.  A  comparison  of  the  re- 
sponses of  the  two  subcatchments  reveals  that  the 
suburban  catchment  reacts  more  rapidly  to  snow- 
melt and  rain-on-snow  inputs  and  generates  larger 


initial  quickflow  response  ratios  than  the  rural 
basin  as  a  result  of  the  microclimatic,  pedologic 
and  hydraulic  characteristics  of  built-up  areas. 
However,  the  dynamic  behavior  of  the  runoff  con- 
tributing area  of  the  rural  catchment  results  in  a 
marked  increase  in  its  quickflow  yield  as  melt 
progresses.  The  results  suggest  that  the  distinct 
nature  of  the  processes  of  snow  accumulation,  melt 
and  runoff  generation  in  built-up  areas  should  be 
considered  when  modelling  suburban  snowmelt 
runoff.  (Author's  abstract) 
W88-08292 


RATIONAL  FORMULA  INTERPRETED 
USING  A  PHYSICALLY-BASED  MATHEMATI- 
CAL MODEL, 

Old  Dominion  Univ.,  Norfolk,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-08293 


TEMPORAL,  SPATIAL  AND  SIZE  VARIATION 
IN  THE  SEDIMENT  TRANSPORT  IN  THE 
KRISHNA  RIVER  BASIN,  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-08327 


USE  OF  RORB  AND  SWMM  MODELS  TO  AN 
URBAN  CATCHMENT  IN  SINGAPORE, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4A. 

W88-08343 


ANALYSIS  OF  OBJECTIVE  FUNCTIONS 
USED  IN  URBAN  RUNOFF  MODELS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  and  J.  Han. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  4,  p  205-211,  December  1987.  1  fig,  7  tab,  21 
ref. 

Descriptors:  'Urban  hydrology,  'Urban  runoff, 
'Urban  watersheds,  'Rainfall-runoff  relationships, 
Mathematical  models,  Comparison  studies,  Least 
aquares  method. 

The  objective  functions  used  in  parameter  estima- 
tion in  urban  runoff  models  are  compared  by  using 
a  method  proposed  by  Diskin  and  Simon  and  the 
urban  runoff  model  ILLUDAS.  Two  sets  of  objec- 
tive functions,  the  first  one  used  by  Diskin  and 
Simon  and  a  second  one  which  includes  other 
objective  functions  are  used.  Rainfall-runoff  data 
from  urban  watersheds  in  the  United  Sates  are  used 
in  the  study.  The  results  indicate  that  the  least 
squares  criterion  is  the  best  among  those  studied. 
(Author's  abstract) 
W88-08354 


ENVIRONMENTAL  EFFECTS  OF  ELECTRICI- 
TY GENERATION. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris,  France.  1985.  154  p. 

Descriptors:  'Environmental  effects,  'Electric 
power  production,  'Electric  powerplants.  Water 
pollution  prevention,  Radioactive  wastes,  Costs, 
Economic  aspects,  Coal,  Fuel. 

This  report  identifies  the  main  environmental  re- 
siduals and  impacts  from  a  number  of  electricity 
generation  fuel  cycles,  and  attempts  to  quantify 
and  compare  these  impacts  and  residuals  where 
feasible.  The  evaluation  has  been  extended  to 
cover  the  risks  and  potential  impacts  of  abnormal 
occurrences.  Under  normal  operating  conditions, 
the  main  environmental  residuals  from  a  nuclear 
power  plant  are  waste  heat  and  the  radioactive 
waste  products  it  produces  (including  those  of  the 
mining  and  processing  of  the  fuel)  and  the  main 
issue  is  their  long  term  management.  In  the  case  of 
a  fossil  fuel  plant,  the  main  environmental  residuals 
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under  normal  operating  conditions,  consist  of  emis- 
sions of  pollutants  and  waste  heat  to  the  atmos- 
phere and  to  water  bodies,  and  in  the  case  of  coal: 
the  solid  wastes,  land  use  and  water  pollution 
associated  with  mining,  processing  and  burning  it. 
Control  methods  of  varying  cost  and  effectiveness 
exist  for  all  significant  emissions  with  the  exception 
of  carbon  dioxide,  which  may  have  an  important 
influence  on  global  climate,  though  the  cause- 
effect  relationship  is  as  yet  uncertain.  For  other 
pollutants,  the  main  issues  are  the  degree  to  which 
these  should  be  controlled  and,  related  to  this,  the 
costs  and  benefits  of  control.  While  a  comparative 
assessment  of  the  environmental  impacts  and  meth- 
ods of  controlling  them  for  different  types  of  elec- 
tricity generation  does  not  conclusively  demon- 
strate that  any  one  type  of  generation  is  environ- 
mentally superior,  it  does  point  the  way  to  a 
number  of  environmentally  favorable  strategies  for 
electricity  generation  in  the  future.  Several  strate- 
gies for  reducing  the  environmental  impact  are 
presented.  (Lantz-PTT) 
W88-08503 


THREAT  TO  THE  NEW  YORK  CITY  WATER 
SUPPLY  -  PLUTONIUM, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

D.  C.  Bogen,  P.  W.  Krey,  H.  L.  Volchok,  J. 

Feldstein,  and  G.  Calderon. 

Science  of  the  Total  Environment  STENDL,  Vol. 

70,  p   101-118,  March   1988.   1   fig,  5  tab,  5  ref. 

Descriptors:  *New  York,  'Terrorism,  *Plutonium, 
'Drinking  water,  'Water  supply  systems,  'Water 
pollution  sources,  'Legal  aspects,  Isotope  studies, 
Institutional  constraints,  Political  aspects,  Water 
treatment  facilities,  Threats,  Radioactivity. 

The  mayor  of  the  City  of  New  York  received  an 
anonymous  letter  on  April  1st  1985  threatening  to 
contaminate  the  water  supply  with  plutonium 
unless  all  criminal  charges  against  Mr.  Bernard 
Goetz,  the  suspect  in  the  dramatic  subway  shoot- 
ing incident,  were  dismissed  by  April  11th  1985. 
Local  and  Federal  authorities  were  called  upon  to 
evaluate  the  credibility  of  the  threat  and  to  insti- 
tute a  'round  the  clock'  monitoring  program  by 
New  York  City  personnel.  The  Environmental 
Measurements  Laboratory,  EML,  was  requested 
by  the  City  to  analyze  a  composite,  large  volume 
(175  liters)  drinking  water  sample  collected  by 
City  personnel  on  April  16th  1985.  The  concentra- 
tion measured  was  21  fCi/L  which  was  a  factor  of 
100  greater  than  previously  observed  results  in  the 
data  base,  and  the  mass  isotopic  content  of  the 
plutonium  was  very  unusual.  Additional  samples 
were  collected  one  to  three  months  later  at  various 
distribution  points  in  the  water  supply  system.  The 
plutonium  concentrations  were  much  lower  and 
comparable  to  EML's  earlier  data.  Mass  isotopic 
analysis  of  these  samples  provided  more  reasonable 
compositions  but  with  high  uncertainties  due  to 
very  low  plutonium  concentration.  Recent  meas- 
urements of  large  volume  samples,  1000  liters,  col- 
lected in  the  Fall  of  1985  from  the  New  York  City 
and  New  Jersey  water  supplies  showed  identical 
plutonium  concentrations  of  0.05  fCi/L.  Mass  iso- 
topic analyses  indicated  similar  240Pu/239Pu  ratios 
which  were  slightly  lower  than  global  fallout  esti- 
mates. Due  to  an  inability  to  confirm  the  elevated 
plutonium  concentration  value  for  the  composite 
sample  of  April  16th  1985,  it  is  impossible  to  con- 
clude whether  the  threat  to  contaminate  the  New 
York  City  water  supply  was  actually  carried  out  or 
whether  the  sample  was  contaminated  prior  to 
receipt  at  EML.  (Author's  abstract) 
W88-086O5 


FOREST  HARVEST  AND  SITE  PREPARATION 
EFFECTS  ON  STORMFLOW  AND  PEAKFLOW 
OF  EPHEMERAL  STREAMS  IN  THE  OUA- 
CHITA MOUNTAINS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry- 

E.  L.  Miller,  R.  S.  Beasley,  and  E.  R.  Lawson. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  2,  p  212-218,  April-June  1988.  3  fig,  6  tab, 
24  ref. 

Descriptors:  'Environmental  effects,  'Logging, 
'Streams,      'Forest     hydrology,     'Flood     peak. 


•Runoff,  'Storm  runoff,  Clearcutting,  Ouachita 
Mountains,  Arkansas,  Forest  watersheds,  Water- 
sheds, Forest  soils,  Soil  properties,  Ephemeral 
streams,  Streamflow,  Water  yield,  Rainfall. 

Storm  flow  and  peak  flow  response  to  three  silvi- 
cultural  treatments-clearcutting,  selection  cutting, 
and  no  disturbance  (control)-were  compared  in  a 
replicated  small  watershed  study  in  the  Ouachita 
Mountains  of  Arkansas.  Watersheds  were  blocked 
according  to  aspect,  location,  soils,  and  geology  in 
a  randomized  complete  block  design  to  test  effects 
of  treatments.  Soils  on  the  watersheds  are  shallow 
and  were  derived  from  sandstones  and  shale  parent 
materials.  Annual  precipitation  totals  ranged  from 
72  to  142%  of  the  long-term  average  (131.7  cm) 
during  the  study,  and  a  single  rainstorm  exceeding 
the  100-year,  24-hour  event  occurred  the  second 
year  following  harvest  treatments.  Overall,  storm 
flow  water  yields  did  not  increase  significantly  due 
to  forest  harvest  treatments  apparently  because 
permeable  soils  and  subsurface  geology  allowed 
deep  seepage  at  the  expense  of  stormflow.  Howev- 
er, a  treatment  response  was  observed  within  one 
block;  there  was  clearly  a  difference  in  storm  flow 
response  between  blocks  of  watersheds.  Annual 
storm  flow  as  a  percentage  of  precipitation  ranged 
form  2  to  59%  across  watersheds  and  years.  Over- 
all peak  flows  did  not  increase  significantly  due  to 
treatment,  but  a  treatment  response  was  observed 
within  one  block  of  watersheds;  there  was  a  signifi- 
cant difference  in  peak  flows  between  blocks. 
Treatment  differences  in  storm  flow  and  peak  flow 
for  the  100-year  event  were  not  significant.  Storm 
flow  to  precipitation  ratios  for  this  event  ranged 
from  0.63  to  0.81.  (See  also  W88-08756)  (Author's 
abstract) 
W88-08755 


FOREST  HARVEST  AND  SITE  PREPARATION 
EFFECTS  ON  EROSION  AND  SEDIMENTA- 
TION IN  THE  OUACHITA  MOUNTAINS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Forest- 
ry- 

E.  L.  Miller,  R.  S.  Beasley,  and  E.  R.  Lawson. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
17,  No.  2,  p  219-225,  April-June  1988.  3  fig,  7  tab, 
22  ref. 

Descriptors:  'Environmental  effects,  'Erosion, 
'Soil  erosion,  'Sedimentation,  'Logging,  'Forest 
hydrology,  Runoff,  Storm  runoff,  Clearcutting, 
Ouachita  Mountains,  Arkansas,  Forest  watersheds, 
Watersheds,  Forest  soils,  Soil  properties,  Suspend- 
ed solids,  Turbidity,  Sediment  yield,  Soil  loss, 
Streams,  Suspended  sediment. 

Soil  erosion  and  sedimentation  effects  of  three 
silvicultural  treatments-clearcutting,  selection  cut- 
ting, and  no  disturbance  (control)-were  compared 
in  a  replicated  small  watershed  study  conducted  in 
the  Ouachita  Mountains  of  Arkansas  on  shallow 
soils  derived  from  sandstones  and  shales.  Clearcut- 
ting significantly  increased  annual  sediment  yields 
over  selection  and  control  treatments  in  1981,  the 
first  year,  after  treatment  but  not  in  1982  or  1983. 
Clearcut  to  control  sediment  yield  ratios  were  20:1, 
6:1,  and  2.6:1  in  1981,  1982,  and  1983,  respectively. 
First-year  sediment  losses  from  clearcuts  averaged 
237  kg/ha.  Stream  channels  were  stable,  but  they 
still  may  have  been  the  primary  source  of  the 
sediment  losses.  Erosion  following  harvest  and  site 
preparation  did  not  exceed  estimates  of  long-term 
soil  formation  rates.  Long-term  soil  losses  were 
projected  to  average  70  kg/ha/yr  over  a  35-year 
rotation  period  with  clearcutting  while  control 
rates  were  projected  to  average  50  kg/ha/yr.  A 
comparison  of  soil  losses  measured  in  this  study 
with  baseline  rates  and  estimated  soil  loss  toler- 
ances suggests  site  productivity  need  not  be  threat- 
ened by  silviculturally  induced  soil  erosion.  Sus- 
pended solids  levels  of  storm  flow  were  less  than 
100,  50,  and  20  mg/liter  at  least  99,  98,  and  97%  of 
the  time,  respectively,  across  treatments.  Only  at 
the  10  mg/liter  level  was  there  a  significant  total 
suspended  solids  time  differential  in  watershed 
storm  flow  between  clearcut  or  selection  cut  and 
control  treatments.  (See  also  W88-08755)  (Author's 
abstract) 
W88-08756 


CHANGES  IN  NITROGEN,  PHOSPHORUS 
AND  PHYTOPLANKTON  COMPOSITION 
DURING  THE  PAST  DECADE  IN  THE  BAY  OF 
ARATU  SALVADOR  (BAHIA)  BRAZIL, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08808 


4D.  Watershed  Protection 


INFILTRATION,  MACROPOROSITY,  AND 
MESOPOROSITY  DISTRIBUTIONS  ON  TWO 
FORESTED  WATERSHEDS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2G. 
W88-07986 


CALIBRATION  OF  WATER-BALANCE 

MODEL     FOR     SMALL     WATERSHEDS     IN 
EASTERN  OREGON, 

Chequamegon   National   Forest,   Park   Falls,   WI. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-08042 


MODEL     PREDICTIONS     OF     WATERSHED 
EROSION  COMPONENTS, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics Section. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-08049 


STREAM         MANAGEMENT:         EMERGING 
GLOBAL  SIMILARITIES, 

Lund  Univ.  (Sweden).  Stream  and  Bethic  Ecology 

Group. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08223 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


FEASIBILITY  OF  USING  SEQUENTIAL  EX- 
TRACTION TECHNIQUES  FOR  ARSENIC 
AND  SELENIUM  IN  SOILS  AND  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

K.  A.  Gruebel,  J  A.  Davis,  and  J.  O.  Leckie. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  390-397,  March-April  1988.  2  fig,  7  tab,  46 

ref. 

Descriptors:  'Sequential  extraction,  'Arsenic,  'Se- 
lenium, 'Analytical  methods,  'Soil  chemistry, 
'Chemical  analysis,  Soils,  Sediments,  Minerals, 
Oxidation,  Adsorption,  Iron  oxides,  Organic 
matter. 

Laboratory  experiments  were  conducted  with 
well-characterized  minerals  to  test  the  applicability 
of  selective  extraction  schemes  for  Se  and  As 
partitioning  in  soils  and  sediments.  Two  specific 
steps  were  tested:  the  reductive  dissolution  of 
amorphous  iron  oxides  and  the  oxidation  of  organ- 
ic material.  Selenium  and  As  associated  with  amor- 
phous iron  oxides  were  usually  not  found  in  solu- 
tion after  reductive  dissolution,  due  to  readsorption 
onto  other  minerals  unaffected  by  the  extractant. 
Oxidants  intended  to  dissolve  organic  material  also 
oxidized  Se(IV)  adsorbed  on  a  mineral  to  Se(VI), 
causing  the  release  of  Se(VI)  to  the  extractant 
solution.  The  selective  extraction  schemes  which 
are  currently  available  do  not  appear  to  produce 
reliable  results  for  Se  and  As  partitioning  among 
sediment  components.  (Author's  abstract) 
W88-07994 


DETERMINATION  OF  INORGANIC  ARSENIC 
(III)    AND    ARSENIC    (III    PLUS    V)    USING 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


AUTOMATED  HYDRIDE-GENERATION 

ATOMIC-ABSORPTION  SPECTROMETRY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

R.  A.  Glaubig,  and  S.  Goldberg. 
Soil  Science  Society  of  America  SSSDJ4,  Vol.  52. 
No.  2,  p  536-537.  March-April  1988.  1  tab,  12  ref. 

Descriptors:  *Arsenic.  'Reduction,  *Hydrides, 
•Chemical  analysis,  Analytical  methods,  Measur- 
ing instruments.  Spectrophotometry,  Spectrosco- 
py. Heavy  metals,  Detection  limits,  Sample  prepa- 
ration. 

A  simple  method  was  developed  to  analyze  aque- 
ous inorganic  arsenic  in  the  microgram/L  range 
using  automated  hydride-generation  atomic-ad- 
sorption spectrometry.  Total  inorganic  arsenic, 
As(III  plus  V),  was  determined  by  reducing  As(V) 
to  As(III)  using  K.I  then  generating  the  hydride  in 
6  M  HC1.  Arsenic  (III)  was  determined  by  generat- 
ing the  hydride  at  pH  4.0  to  4.5  using  an  oxalate 
buffer.  Detection  limits  for  the  As(III  plus  V)  and 
As(III)  analytical  methods  were  less  than  0.4  mi- 
crograms As/L.  Arsenic(V)  was  calculated  by  dif- 
ference. Spiking  of  actual  sample  solutions  with 
As(III)  and  As(V)  showed  the  procedure  to  be 
accurate  on  solutions  with  initial  pH  values  rang- 
ing from  2.7  to  9.8  and  As(III)/As(V)  ratios  rang- 
ing from  1:4  to  4:1.  Recoveries  of  As  were  within 
1.5  micrograms  A/L  of  added  amounts  ranging 
from  10.0  to  40.0  micrograms  As/L.  Automated 
hydride  generation  allowed  analysis  at  a  rate  of  53 
samples  per  h,  a  significant  rate  increase  over 
traditional  batch  hydride  generators.  Spontaneous 
oxidation  of  As(III)  to  As(V)  was  observed  on 
spiked  samples  mixed  3  h  before  analysis.  (Author's 
abstract) 
W88-08002 


COMPARISON  OF  THE  GRAPHICAL  AND 
STANDARD  METHODS  FOR  THE  DETERMI- 
NATION OF  BIOCHEMICAL  OXYGEN 
DEMAND, 

Houston  Univ.,  TX.   Environmental   Engineering 

Program. 

S.  L.  Woodring,  and  D.  A.  Clifford. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  4,  p  537-542,  April  1988.  7 

fig,  1  tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Biochemical  oxygen 
demand,  'Water  quality  standards,  'Graphical 
analysis,  Statistical  analysis. 

The  graphical  and  Standard  Methods  for  the  deter- 
mination of  biochemical  oxygen  demand  (BOD) 
were  compared.  Average  means  +  or  -  standard 
deviation  of  228  +  or  -  28  mg/1  and  199  +  or  -  25 
mg/l  for  the  Standard  Methods  and  graphical 
methods  resulted  when  a  primary  standard  was 
used.  The  graphical  method  showed  no  significant 
difference  from  the  accepted  Standard  Methods 
procedural  check  value  of  200  +  or  -  37  mg/1. 
Analytical  procedures  used  for  both  methods  were 
identical  except  for  the  separate  seed  correction  set 
up  in  the  Standards  Methods  approach.  The  dis- 
agreement was  eliminated  by  use  of  a  seed  correc- 
tion derived  from  the  graphical  method.  No  signifi- 
cant difference  between  the  results  of  the  two 
methods  occurred  when  effluent  and  raw 
wastewater  samples  were  used.  Nitrification  and 
exertion  of  dilution  water  ammonia  oxygen 
demand  are  suspected  to  be  the  cause  of  seed 
variations  and  further  studies  should  use  nitrifica- 
tion inhibition  to  examine  these  occurrences.  The 
graphical  methods  accounts  for  these  interferences, 
which  would  make  it  a  very  useful  procedure 
when  examining  nitrogenous  oxygen  demand.  The 
graphical  method  use  may  be  limited  by  the  neces- 
sity of  obtaining  a  range  of  valid  kilutions  to  pro- 
vide adequate  data  for  plotting.  A  paired  compari- 
son test  of  the  graphical  method  and  Standard 
Methods  BOD  determinations  on  effluent  samples 
where  the  2  mg/L  depletion  was  relaxed  only  in 
the  graphical  method  showed  no  significant  differ- 
ence between  the  results  of  both  procedures.  The 
graphical  method  can  increase  reliability  in  BOD 
data  and  should  enable  better  confidence  in  sec- 
ondary and  tertiary  effluent  BOD  levels  of  biologi- 
cal processes  where  very  low  BOD  levels  are 
obtained  (Author's  abstract) 


W88-08011 


DIARRHETIC    SHELLFISH    POISONING    IN 
NARRAGANSETT  BAY, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08015 


ANALYSIS  OF  RAIN  WATER  BY  DIFFEREN- 
TIAL-PULSE STRIPPING  VOLTAMMETRY  IN 
NITRIC  ACID  MEDIUM, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

Z.  Korny,  E.  Roekens,  and  R.  Van  Grieken. 
Analytica  Chimica  Acta  ACACAM,  Vol.  204,  No. 
1/2,  p  179-187,  January  15,  1988.  3  fig,  3  tab,  7  ref. 
European     Economic     Community     Grant     No. 
EV3V-0928-B  (GDF). 

Descriptors:  'Pollutant  identification,  'Differen- 
tial-pulse stripping  voltammetry,  'Water  analysis, 
'Heavy  metals,  'Voltammetry,  Cadmium,  Lead, 
Copper,  Zinc,  Cobalt,  Nickel,  Rain. 

Differential-pulse  anodic  stripping  voltammetry  is 
applied  to  determine  cadmium,  lead  and  copper  in 
rain  water  acidified  with  nitric  acid  to  pH  1.5,  and 
zinc  after  partial  neutralization  to  pH  4.5.  Subse- 
quently, cobalt  and  nickel  are  measured  in  the 
adsorptive  mode  after  formation  of  their  dimeth- 
ylglyoximates.  The  effects  of  pH  on  the  stripping 
peaks  for  Zn,  Cd,  Pb  and  Cu  and  of  chloride  on 
the  stripping  peak  of  copper  are  reported.  Good 
agreement  is  found  with  determinations  by  this 
method  in  hydrochloric  acid  medium  and  with 
atomic  absorption  spectrometry  measurements  in 
most  cases.  Excellent  accuracy  is  demonstrated. 
The  average  relative  standard  deviation  per  meas- 
urement appears  to  be  between  12  and  22%  for  the 
overall  analytical  procedure  for  concentrations  of 
0.15-50  microgram/liter  of  the  various  metals  in 
the  samples.  (Author's  abstract) 
W88-08022 


TOXICITY  OF  MANGANESE  AND  ITS 
IMPACT  ON  SOME  ASPECTS  OF  CARBOHY- 
DRATE METABOLISM  OF  A  FRESHWATER 
TELEOST,  COLISA  FASCIATUS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08071 


TOXIC  SITUATION  OF  LEPIDIUM  SATIVUM 
IN  THE  WUPPER-RIVER:  A  SUPPLEMENTAL 
METHOD  OF  WATER  QUALITY  SURVEIL- 
LANCE (DIE  TOXIKOLOGISCHE  SITUATION 
DER  WUPPER  GEGENUEBER  DER  GAR- 
TENKRESSE  (LEPIDIUM  SATIVUM):  EINE 
ERGAENZENDE  METHODE  DER  GEWAES- 
SERGUETEUEBERWACHUNG), 
T.  Bendt. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  3,  p  81-93,  June  1987.  2 
fig,  2  tab,  7  ref. 

Descriptors:  'Water  quality,  'Water  quality  stand- 
ards, 'Bioindicators,  'Garden  cress,  'Toxicity, 
'Water  pollution  effects,  Ecological  effects,  Plant 
pathology,  Plant  growth.  Heavy  metals,  Simula- 
tion, Rivers,  Germany,  Cress  seed  test. 

Using  the  'cress-seed  test'  it  can  be  demonstrated 
that  the  Wupper  River  below  Marienhagen  has  an 
inhibitory  effect  on  the  growth  of  the  roots  of 
garden  cress  (Lepidium  sativum).  It  can  be  shown 
by  simulation  tests  that  this  inhibition,  which  ex- 
tends as  far  as  Wuppertal-Rutenbeck,  is  caused  by 
an  increased  heavy-metal  burden.  These  results  are 
substantiated  by  experimental  determination  of  the 
ecological  valence  of  Lepidium  sativum.  (Author's 
abstract) 
W88-08I48 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS-AOCL,  AOBR,  AOS  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION:     ENRICHMENT     OF     MODEL 


SUBSTANCES  AND  ELIMINATION  OF  THE 
INORGANIC  ANION  ADSORPTION  (BESTIM- 
MUNG  DER  ORGANISCHEN  GRUPPENPARA- 
METER  AOCL,  AOBR,  AOS  IN  WAESSERN 
MIT  IONENCHROMATOGRAPHISCHER  DE- 
TEKTION:  ADSORPTION  ORGANISCHER 
MODELLSUBSTANZEN  UND  VERDRAEN- 
GUNG  ANORGANISCHER  ANIONEN  AUF 
CHLOR-  UND  SCHWEFELFREIER  AKTIV- 
KOHLE), 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
G.  Brandt,  and  A.  Kettrup. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  4,  p  133-138,  August 
1987.  12  fig,  4  tab,  19  ref. 

Descriptors:  'Chemical  analysis,  'Organic  com- 
pounds, 'Inorganic  compounds,  'Anions,  'Ha- 
lides, 'Chlorides,  'Bromides,  'Sulfides,  'Adsorp- 
tion, 'Chromatography,  Sulfur  compounds,  Ad- 
sorbents, Activated  carbon,  Population  exposure. 

Organohalides  are  a  group  of  compounds  of  con- 
siderable interest  in  the  field  of  water  research 
because  they  are  generally  suspected  of  causing 
adverse  health  effects.  The  analysis  of  organoha- 
lides in  water  as  a  group  parameter,  e.g.,  'adsorb- 
able  organic  halides'  recognizes  that  many  such 
compounds  are  unaccounted  for  by  methods  de- 
signed to  identify  individual  compounds.  The  dif- 
ferentiation of  absorbable  organic  halides  and  the 
determination  of  another  parameter,  'adsorbable 
organic  sulfur  compounds'  can  be  performed  using 
ion  chromatography  for  detection  of  anions  ob- 
tained after  pyrohydrolysis  of  the  organic  ad- 
sorbed compounds.  Investigations  concerning  the 
enrichment  of  organic  solutes  on  a  nearly  chlorine- 
and  sulfur-free  active  charcoal  have  been  per- 
formed. Experiments  have  also  been  carried  out  to 
reduce  adsorption  of  interfering  organic  anions. 
(Author's  abstract) 
W88-08154 


INVESTIGATIONS  ON  SPECTRAL  INTERFER- 
ENCES IN  ICP-AES  (UNTERSUCHUNGEN 
UEBER  SPEKTRALE  INTERFERENZEN  IN 
DER  ICP-AES), 

W.  Jaeger,  and  I.  Horn. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  4,  p  138-141,  August 
1987.  2  fig,  2  tab,  6  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Atomic  emission  spectroscopy,  'Wastewater 
analysis,  'Soil  analysis,  'Metals,  'Spectral  analysis, 
Aluminum,  Tin,  Mercury,  Arsenic,  Selenium,  An- 
timony, Bismuth,  Interference,  Detection  limits, 
Sludge. 

Water,  wastewater,  sludge,  and  soil  analysis  for 
metals  is  of  great  importance  in  environmental 
analysis.  Inductive  coupled  plasma-atomic  emission 
spectroscopy  (ICP-AES)  is  known  as  a  precise, 
fast,  and  cost-effective  method  for  this  purpose. 
There  is,  however,  the  problem  of  spectral  inter- 
ference. This  problem  is  the  subject  of  this  study 
with  the  ICP  Plasma  Spec  2.5.  Thirty-five  ele- 
ments were  investigated  and  in  19  cases  interfer- 
ence was  observed.  Two  particularly  interesting 
examples  are  represented  by  the  metals  aluminum 
and  tin,  for  which  no  interference-free  spectral 
lines  could  be  found.  For  the  group  of  hydride- 
forming  elements  (mercury,  arsenic,  selenium,  anti- 
mony, and  bismuth)  the  combination  ICP-Plasma- 
Spec  2.5-MHH-S  was  used  to  check  on  interfer- 
ences and  detection  limits.  (Author's  abstract) 
W88-08155 


APPLICATION    OF    ENZYME    ASSAYS    FOR 
TOXICOLOGICAL  WATER  TESTING, 

ESWE-Inst.    fuer   Wasserforschung   und    Wasser- 

technologie     GmbH.,     Weisbaden     (Germany, 

F.R.). 

U.  Obst,  A.  Holzapfel-Pschorn,  and  M.  Wiegand- 

Rosinus. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,   Vol.   20,  No.   5,  p   151-155,  October 

1987.  6  fig,  1  tab,  7  ref. 
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escriptors:  'Water  analysis,  'Testing  procedures, 
enzymes,  'Toxicity,  'Microbiological  studies, 
nzyme  assays.  Microflora. 

A'O  different  criteria  for  biochemical  toxicity  test- 
g  are  proposed:  The  effect  of  hazardous  sub- 
mces  on  the  metabolic  activity  of  the  natural 
icroflora  and  the  determination  of  such  sub- 
inces  by  a  standardized  enzyme  testing  system. 
D  measure  effects  on  the  microbial  metabolic 
tivity  there  are  various  simple  in  vivo  enzyme 
says  using  chromogenic  or  fluorogenic  sub- 
•ates.  To  detect  unknown  substances  with  harm- 
I  effects  there  exist  some  in  vitro  enzyme  tests 
ith  commercial  preparations  of  defined  purity 
d  sensitivity.  The  performance,  sensitivity,  and 
me  data  on  the  practical  use  of  such  tests  are 
esented.  (Author's  abstract) 
88-08157 


EPORT  ABOUT  EXPERIENCES  IN  INTER- 
DMPARISON  STUDIES  IN  THE  ADMINIS- 
JATION  FOR  WATER  ECONOMY  OF 
HEINLAND-PFALZ, 

indesamt  fuer  Wasserwirtschaft  Rheinland-Pfalz, 

ainz  (Germany,  F.R.). 

.  Blandfort,  R.  Buttstedt,  H.J.  Hemmrich,  H. 

ng,  and  D.  Rinne. 

jitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

WABAQ,  Vol.   20,  No.   5,  p   168-173,  October 

87.  1  fig,  6  tab,  14  ref. 

escriptors:  'Sulfates,  'Chloride,  'Ammonuim, 
-omparison  studies,  'Chemical  analysis,  'Chemi- 
1  oxygen  demand,  'Biological  oxygen  demand, 
.egislation,  'Water  analysis,  Rheinland-Pfalz. 

short  report  is  given  for  some  intercomparison 
idies  of  COD  (chemical  oxygen  demand),  BOD5 
iological  oxygen  demand),  NH4(  +  )-N,  CI-  and 
}4(2-)  by  laboratories  of  the  administration  for 
ater  economy  of  Rheinland-Pfalz.  The  results 
itained  from  studies  in  the  years  1980-1985  are 
tisfactory,  but  they  give  reason  to  criticize  the 
alytical  procedure  in  the  COD  determination 
:d  in  the  establishment  of  values  required  for  the 
iplementation  of  the  Federal  Water  Acts.  (Au- 
or's  abstract) 
'88-08160 


3MPARISON  OF  STATIONARY  HPLC- 
UASES  FOR  THE  SEPARATION  OF  POLY- 
IfCLIC  AROMATIC  HYDROCARBONS  (16 
\H'S  OF  NBS-STANDARD), 

esamthochschule    Paderborn    (Germany,    F.R.). 
ichbereich  13  -  Chemie  und  Chemietechnik. 
.G.  Kicinski,  and  A.  Kettrup. 
sitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
WABAQ,  Vol.  20,  No.   5,  p   174-179,  October 
'87.  9  fig,  4  tab,  6  ref. 

escriptors:  'Water  analysis,  'Aromatic  com- 
)unds,  'Hydrocarbons,  'Pollutants,  'Chemical 
lalysis,  'Chromatography,  High  performance 
)uid  chromatography.  Fluorescence. 

ationary  phases  of  several  column  distributors 
ere  studied  and  compared  for  the  separation  and 
termination  of  the  16  polycyclic  compounds  in- 
uded  in  the  EPA  (Environmental  Protection 
gency)  Priority  Pollutant  List  using  an  HPLC 
igh  performance  liquid  chromatography)  gradi- 
it  program.  In  addition  to  the  UV  (ultraviolet 
;ht)  detection,  the  more  selective  and  sensitive 
wrescence  method  was  tested  by  using  the  wave- 
ngth  programmable  fluorescence  detection.  (Au- 
or's  abstract) 
'88-08161 


EADSPACE  TECHNIQUE  TO  DETERMINE 
HE  PRESENCE  OF  VOLATILE  HYDROCAR- 
ONS  IN  DRINKING  WATER.  THE  PROB- 
EMS  ARISING  FROM  THE  PREPARATION 
F  A  BLANK  SAMPLE  AS  WELL  AS  THE 
LEANING  OF  THE  SAMPLE  APPARATUSES, 
emeinnutzige  GmbH.,  Algau  (Germany,  F.R.). 
J.  Briegel,  and  W.  Brunn. 

eitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
WABAQ,  Vol.  20,  No.  5,  p  180-182,  October 
»87.  2  fig,  5  ref. 


Descriptors:  'Drinking  water,  'Water  analysis, 
'Chemical  analysis,  'Air  pollution,  Volatile  halo- 
carbons,  Hydrogen  peroxide,  Quantitative  analysis. 
Laboratory  equipment.  Interference. 

A  demonstration  is  provided  of  how  necessary  it  is 
to  cleanse  in  a  special  manner  the  test  tubes  as  well 
as  the  blank  sample  used  to  determine  the  presence 
of  volatile  hydrocarbons.  In  almost  every  laborato- 
ry it  is  inevitable  that  traces  of  these  substances  are 
present  in  the  air  which  could  falsify  a  quantitative 
determination  of  halocarbons.  Hydrogen  peroxide 
not  only  helps  clean  the  test  tubes  of  possible 
halocarbon  impurities  but  also  can  be  used  to  pre- 
pare a  blank  solution  which  is  virtually  free  of 
volatile  hydrocarbons.  The  proposed  cleaning  pro- 
cedures are  simple  and  can  be  carried  out  in  a  short 
time.  (Author's  abstract) 
W88-08162 


APPLICATION  OF  DIALYSIS  BAGS  FOR 
MONITORING  THE  GROUNDWATER  QUAL- 
ITY DOWNSTREAM  OF  A  LANDFILL, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

W.  Schafer,  and  S.  Peiffer. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  20,  No.  6,  p  197-202,  December 

1987.  7  fig,  4  tab,  30  ref. 

Descriptors:  'Water  analysis,  'Path  of  pollutants, 
'Monitoring,  'Water  pollution  sources,  'Dialysis, 
'Water  quality,  'Landfills,  'Groundwater  pollu- 
tion, Chemical  analysis,  Dialysis  bags,  Membrane 
processes,  Quantitative  analysis,  Cations,  Anions. 

By  means  of  dialysis  bags  the  physico-chemical 
conditions  in  groundwater  downstream  of  a  former 
landfill  site  were  investigated.  Zone,  characterized 
by  ion  concentration  and  ion  content  and  the 
actual  redox  conditions,  was  found  in  vertical  as 
well  as  in  horizontal  directions.  Different  redox 
conditions  highly  influenced  the  inorganic  pollut- 
ant transport  out  of  the  landfill  site  and  are  there- 
fore important  for  the  evaluation  of  the  hazard 
potential.  The  dialysis  bags  proved  to  be  an  inex- 
pensive and  suitable  means  for  the  determination  of 
depth  profiles  of  groundwater,  the  quantitative  de- 
termination of  major  anions  and  cations,  and  the 
characterization  of  redox  zonings.  However,  a 
quantitative  determination  of  heavy  metals  was  not 
possible.  (Author's  abstract) 
W88-08I65 


VOLTAMMETRIC       DETERMINATION       OF 
MERCURY  IN  A  SEWAGE  SLUDGE  SAMPLE, 

Fachhochschule  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  7B. 

W88-08167 


COMPARISON  OF  STATIONARY  HPLC- 
PHASES  FOR  THE  SEPARATION  OF  POLY- 
CYCLIC AROMATIC  HYDROCARBONS  (6 
PAH'S  OF  TOV), 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Fachbereich  13  -  Chemie  und  Chemietechnik. 
M.  Luhrmann,  H.G.  Kicinski,  and  A.  Kettrup. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  6,  p  212-215,  December 
1987.  6  fig,  3  tab,  3  ref. 

Descriptors:  'Aromatic  compounds,  'Pollutant 
identification,  'Chemical  analysis,  'Laboratory 
equipment,  'Water  analysis,  'Pollutant  idientifica- 
tion,  'Chromatography,  Polycyclic  aromatic  hy- 
drocarbons. High  performance  liquid  chromatog- 
raphy, Fluorescence  detection. 

Stationary  phases  of  several  column  distributors 
were  studied  and  compared  for  the  high  perform- 
ance liquid  chromatographic  (HPLC)  separation  of 
the  6  polycyclic  aromatic  hydrocarbons  listed  in 
the  German  Drinking  Water  Ordinance  (TOV): 
fluoranthene,  benzo(k)fluoranthene, 

benzo(b)fluoranthene,  benz(a)pyrene,  indeno(  1,2,3- 
cd)pyrene,  and  benz(g,h,i)peryLn.  (Brock-PTT) 
W88-08168 


DETERMINATION      OF      TRIAZINE-HERBI- 
CIDES      AND     THEIR      METABOLITES      IN 


WATER  SAMPLES  BY  GAS  CHROMATOGRA- 
PHY, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
M.  Grandet,  L.  Weil,  and  K.E.  Quentin. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  21.  No.  1,  p  21-24,  February 
1988. 

Descriptors:  'Water  analysis,  'Herbicides,  'Pesti- 
cides, 'Pollutant  identification,  'Chemical  analysis, 
Triazine,  Gas  chromatography. 

The  triazine  herbicides  are  extracted  from  an  alka- 
line water  sample  into  dichloromethane  (extraction 
ratio  1:10).  An  aliquot  of  the  extract  is  evaporated 
to  dryness  in  a  rotary  vacuum  evaporator  to  dry- 
ness and  the  residue  dissolved  in  1  ml  acetone.  The 
triazine  herbicides  are  determined  by  gas  chroma- 
tography using  a  nitrogen  selective  detector  after 
separation  on  a  capillary  column.  (Author's  ab- 
stract) 
W88-08173 


QUALITATIVE  UV  SPECTROSCOPIC 

METHOD  AS  AN  INITIAL  GUIDE  TO 
SOURCE  ORIGINS  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS, 

National  Univ.  of  Singapore.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08197 


STUDIES  ON  METAL  CONTENT  IN  THE 
BROWN  SEAWEED,  FUCUS  VESICULOSUS, 
FROM  THE  ARCHIPELAGO  OF  STOCK- 
HOLM, 

Uppsala  Univ.  (Sweden).   Dept.  of  Physiological 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08199 


VERIFICATION  OF  A  NUMERICAL  BEACH 
WATER  QUALITY  MODEL, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 

M.  D.  Palmer,  and  R.  J.  Dewey. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  4,  p  559-570,  August,  1987.  12  fig,  3 

tab,  6  ref,  2  append. 

Descriptors:  'Water  pollution  sources,  'Model 
testing,  'Mathematical  models,  'Beaches,  'Water 
quality,  'Coliforms,  'Population  density,  Bacteria, 
Density,  Storm  runoff,  Water  currents.  Bathyme- 
try, Mortality,  Wind,  Population  dynamics.  Cali- 
brations, Surveys,  Prediction,  Water  quality  man- 
agement. Water  pollution,  Combined  sewers. 

A  dynamic  two-dimensional  finite  difference  water 
quality  model  was  developed  to  predict  the  fecal 
coliform  densities  at  the  Toronto,  Ontario,  Eastern 
Beaches  resulting  from  storm-water  discharges. 
There  are  10  storm-water  and  2  combined  sewer 
overflows  discharging  to  the  beach.  Site-specific 
data  collected  for  use  in  the  model  included  local 
bathymetry,  currents,  dispersion,  fecal  coliform 
mortality  rates,  winds,  receiving  water  fecal  coli- 
form densities,  and  discharge  pollutographs.  Spe- 
cially designed  field  fecal  coliform  surveys  were 
required  to  calibrate  and  verify  the  model,  since 
the  storm  effects  are  very  dynamic  in  both  time 
and  space.  The  verified  model  was  then  used  to 
estimate  the  reduction  in  fecal  coliform  densities  at 
the  beaches  for  different  intensity  storms  for  differ- 
ent remedial  works.  Management  alternatives  eval- 
uated included  relocating  outfalls  farther  offshore, 
combining  outfalls,  removing  some  discharges  by 
diverting  the  flows  to  the  treatment  plant  via  storm 
retention  tanks,  and  treatment  of  some  discharges. 
The  improvements  resulting  from  the  different  re- 
medial works  were  quantified  as  the  number  of 
hours  when  the  fecal  coliform  densities  exceeded 
lOOcounts/dL.  (Doria-PTT) 
W88-08212 


EFFECT  OF  SURFACTANTS  ON  THE  DETER- 
MINATION OF  NITRITE  AND  NITRATE  IN 
WATER  SAMPLES, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 


81 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


mental  Pollution  Control  Lab. 
A.  Martiadou-Nikolopoulou,  and  T.  Kouimtzis. 
Fresenius*    Zeitschrift    fuer    Analytische    Chemie 
ZACFAU,   Vol.   330.   No.   2,   p    120-122,   March 
1988.  2  tab.  7  ref. 

Descriptors:  'Pollutant  identification,  'Surfactants, 
•Nitrates.  'Nitrites,  'Pollutants,  'Nitrogen  cycle, 
'Detergents,  Azodye,  Nonionic  surfactants,  Cati- 
onic  surfactants,  Anionic  surfactants.  Spectropho- 
tometry, Greece. 

The  effect  of  four  surfactants  on  the  determination 
of  nitrite  and  nitrate  has  been  examined.  The 
method  which  has  been  tested  for  nitrite  is  based 
on  the  formation  of  an  azodye.  The  results  show 
that  cationic  and  non-ionic  surfactants  do  not  inter- 
fere with  the  determination  of  nitrite  while  anionic 
surfactants  cause  significant  interferences  which 
could  be  eliminated  by  treating  the  water  samples 
with  a  cationic  surfactant.  Two  methods  have  been 
tested:  (1)  based  on  the  nitration  of  salicylic  acid 
and  (2)  based  on  the  reduction  of  nitrate  to  nitrite. 
Results  for  the  first  method  show  that  the  non- 
ionic  surfactant  Triton-X  causes  significant  inter- 
ferences. Cationic  and  anionic  surfactants  do  not 
interfere  when  their  concentration  is  relatively 
low.  For  higher  concentrations,  an  increasing  in- 
terference is  observed.  Results  for  the  second 
method  show  effects  similar  to  those  obtained  for 
nitrite.  (Author's  abstract) 
W88-08240 


DETERMINATION  OF  TRI-N-BUTYLTIN  AND 
DI-N-BUTYLTIN  COMPOUNDS  IN  FISH  BY 
GAS  CHROMATOGRAPHY  WITH  FLAME 
PHOTOMETRIC  DETECTION, 

National  Inst,  of  Hygienic  Sciences,  Tokyo 
(Japan).  Div.  of  Foods. 

K.  Sasaki,  T.  Ishizaka,  T.  Suzuki,  and  Y.  Saito. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.71,  No.  2,  p  360-363,  March/ 
April  1988.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Pesticides,  'Gas  chromotography, 
*Tri-n-butyltin,  'Di-n-butyltin,  'Flame  photome- 
try, 'Fish,  'Pollutant  identification,  'Tissue  analy- 
sis, Yellowtails,  Butyltin  compounds,  Microbiolo- 
gical studies,  Pollutants,  Japan. 

Various  tri-n-butyltin  and  di-n-butyltin  compounds 
have  been  widely  used  as  stabilizers  of  poly(vinyl 
chloride),  fungicides,  and  marine  antifoulants,  and 
they  are  known  to  be  aquatic  environmental  con- 
taminants. An  analytical  method  is  described  for 
the  simultaneous  quantitative  determination  of  tri- 
n-butlytin  and  di-n-butyltin  compounds  in  fish.  The 
sample  was  extracted  with  0.5N  HCL-methanol 
and  the  methanol  solution  was  extracted  with 
hexane.  The  extract  was  purified  by  gel  permeation 
chromotography  and  treated  with  Grignard  rea- 
gent to  yield  the  methyl  derivatives  which  were 
determined  by  gas  chromotography  with  flame 
photometric  detection  operated  in  the  tin  mode 
(610  nm).  Recoveries  of  tri-n-butyltin  chloride 
(Bu3SnCl)  and  di-n-butyltin  dichloride  (Bu2SnC12) 
spiked  to  fish  at  levels  of  0.2  and  0.1  ppm  ranged 
from  80  to  105%.  Detection  limits  were  0.02  mi- 
crograms per  gram  for  both  compounds.  Tri-n- 
butyltin  compounds  equivalent  to  Bu2SnC12  levels 
of  0.02-0.11  ppm  were  found  in  reared  yellowtails 
and  these  values  showed  good  agreement  with  the 
results  from  gas  chromatagraphic-mass  spectro- 
photometric  analysis.  (Author's  abstract) 
W88-0824I 


INTERCOMPARATIVE  STUDY  ON  THE  DE- 
TERMINATION OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  IN  MARINE 
SHELLFISH  TISSUE, 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia).  Physical  and  Chemical  Sciences 
Branch 

J.  F.  Uthe,  and  C.  J.  Musial. 

Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.71,  No.  2,  p  363-368,  March/ 
April  1988.  5  tab,  14  ref. 

Descriptors:  'Polynuclear  aromatic  hydrocarbons, 
•PAH,  'Shellfish,  'Marine  animals,  'Pollutants, 
•Pollutant  identification,  'Hydrocarbons,  'Tissue 


analysis,  Lobster,  Microbiological  studies,  Canada, 
Comparative  studies,  Shellfish  physiology,  Statisti- 
cal methods,  Liquid  chromatography. 

Polycyclic  aromatic  hydrocarbons  (PAH)  are 
ubiquitous  environmental  contaminants,  particular- 
ly in  the  near  shore  marine  environment  because  of 
various  discharges  and  because  of  their  use  as 
wood  preservatives  in  coastal  marine  structures. 
Many  PAHs  have  been  identified  as  carcinogens  or 
cocarcinogens  in  a  variety  of  test  systems  and 
have,  therefore,  been  a  subject  of  analytical  inter- 
est. PAHs  have  been  shown  to  accumulate  in  a 
variety  of  shellfish,  such  as  lobsters  and  mussels; 
levels  of  2  to  3  orders  of  magnitude  above  back- 
ground have  been  reported  in  lobsters  from  areas 
receiving  discharges  from  coal-coking  facilities. 
Twenty-five  laboratories  were  sent  two  materials: 
(1)  an  acetone  powder  of  lobster  digestive  gland 
and  (2)  the  oil  which  had  been  extracted  during 
preparation  of  the  powder.  Each  laboratory  was 
requested  to  measure  the  levels  of  a  suite  of  Poly- 
cyclical  aromatic  hydrocarbons  in  both  materials. 
The  response  was  poor  with  only  ten  laboratories 
submitting  results.  Both  intra-  and  inter-laboratory 
precisions  were  poor;  the  interlaboratory  error  was 
so  great  as  to  preclude  statistical  analysis  of  the 
error.  Relative  standard  deviations  for  oil  results 
determined  by  liquid  chromatography  ranged  from 
39  to  69%.  (Miller-PTT) 
W88-08242 


DIFFERENTIAL   COURTSHIP   ACTIVITY   OF 
COMPETING  GUPPY  MALES  (POECILIA  RE- 
TICULATA PETERS;  PISCES:  POECILIIDAE) 
AS  AN  INDICATOR  FOR  LOW  CONCENTRA- 
TIONS OF  AQUATIC  POLLUTANTS, 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Strahlenbiologie. 
J.  H.  Schroeder,  and  K.  Peters. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  3,  p  396-404, 
March  1988.  3  fig,  12  ref. 

Descriptors:  'Animal  behavior,  *Pollutant  identifi- 
cation, 'Water  pollution  effects,  'Fish,  'Courtship 
activity,  'Guppies,  Aquatic  pollutants.  Statistical 
methods,  Marine  pollution. 

The  main  purpose  of  the  study  was  to  demonstrate 
that  toxic  effects  of  low  concentrations  of  water- 
borne  pollutants  may  easily  be  checked  by  scoring 
social  behavior  activities  of  the  male  guppy.  To 
score  both  frequency  and  duration  of  the  male 
sexual  activities,  an  event  recorder  was  used. 
Change  of  mean  differential  courtship  activity 
were  calculated  for  pairs  of  competing  males  in 
two  experiments:  (1)  the  addition  of  lindane  (hex- 
achlorahexane,  benzene  hexachloride)  to  aquaria 
containing  Munich  tapwater  and  (2)  the  use  of 
10%  wastewater  from  the  last  clearing  basin  of  a 
Munich  sewerage  plant.  The  authors  concluded 
that  examination  of  more  than  one  genetically  de- 
fined animal  stock  is  required  to  check  the  possible 
toxic  effects  of  environmental  pollution  on  social 
behavior  activities.  (Miller-PTT) 
W88-08248 


INDUCTION  OF  MICRONUCLEI  AND  NU- 
CLEAR ABNORMALITIES  IN  THE  ERYTHRO- 
CYTES OF  MUDMINNOWS  (UMBRA  LIMI) 
AND  BROWN  BULLHEADS  (ICTALURUS  NE- 
BULOSUS), 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal and  Resource  Studies  Program. 
C.  D.  Metcalfe. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  4,  p  489-495, 
April  1988.  3  tab,  10  ref. 

Descriptors:  'Fish,  'Carcinogens,  'Cytogenic 
studies,  'Erythrocytes,  'Mudminnows,  'Bull- 
heads, 'Water  pollution  effects,  'Bioassay,  'Toxic- 
ity, 'Pollutant  identification,  Path  of  pollutants, 
Tumors,  Genotoxicity,  Fish  physiology,  Micronu- 
clei,  Nuclear  abnormalities,  Canada. 

An  in  vivo  micronucleus  (MN)  assay  was  conduct- 
ed using  the  peripheral  erythrocytes  of  the  eastern 
mudminnow  (Umbra  pygmaea)  in  an  effort  to  de- 


termine whether  the  MN  technique  can  be  devel 
oped  as  an  in  situ  assay  for  genotoxicity  in  fisl 
species,  in  particular,  the  brown  bullhead  (Icta 
lurus  nebulosus).  Central  mudminnows  (Umbn 
limi)  and  brown  bullheads  were  exposed  to  ethy 
methane  sulfonate  and  benzo(a)pyrene  by  intraper 
itoneal  injection.  It  is  concluded  that  this  genotoxi 
city  assay  may  be  the  only  suitable  method  for  it 
situ  toxic  monitoring  of  feral  fish  for  genotoxii 
activity,  but  it  shows  no  promise  as  an  in  viv< 
bioassay  technique  for  fish.  (Miller-PTT) 
W88-08252 


INTERMITTENT  FLOW  SYSTEMS  FOR  POP 
ULATION  TOXICITY  STUDIES  DEMON 
STRATED  WITH  DAPHNIA  AND  COPPER, 

Ministry  of  Transport  and  Public  Works,  Lelysta< 

(Netherlands). 

C.  J.  VanLeeuwen,  J.  L.  Buchner,  and  H. 

VanDijk. 

Bulletin    of    Environmental    Contamination    am 

Toxicology  BECTA6,  Vol.  40,  No.  4,  p  496-502 

April  1988.  3  fig,  1  tab,  11  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol 
lution  effects,  'Laboratory  equipment,  'Populatioi 
exposure,  'Daphnia,  'Toxicity  studies,  'Intermit 
tent  flow  systems,  'Flow  systems,  'Coppei 
Aquatic  populations,  Aquatic  invertebrates,  Patl 
of  pollutants,  Crustaceans,  Aquatic  pollutior 
Chemical  pollution,  Fish  populations,  Netherlands 

Until  the  introduction  of  continuous-flow  proce 
dures,  the  physical  aspects  of  testing  the  toxicity  o 
chemicals  and  aqueous  effluents  to  aquatic  orga 
nisms  had  been  of  minor  consideration.  Today' 
devices,  ranging  from  pneumatic  systems  to  elec 
trie  pumps,  all  have  some  drawback.  But  many  c 
them  are  reduced  to  a  minimum  by  the  use  c 
proportional  diluter  which  is  a  well-established  an> 
reliable  dosing  apparatus.  However,  the  Mounl 
Brungs  diluter  cannot  be  used  for  testing  volatil 
chemicals,  nor  does  it  allow  simultaneous  dosing  c 
a  constant  food  suspension  and  several  toxicar 
concentrations  which  are  important  conditions  fo 
population  toxicity  studies  with  small  invertebrate 
like  the  crustacean  Daphnia  magna.  These  restric 
tions  are  removed  by  the  use  of  electric  pump: 
solenoids  and  time  relays.  The  system  describe 
here  provides  for  the  delivery  of  250  ml  every 
minutes  to  6  hours  with  no  perceptible  curreni 
induced  effects  on  the  test  organisms.  The  syster 
also  allows  for  the  automatic  supply  of  know 
concentrations  of  food  at  each  dilution  cycle  l 
well  as  the  testing  of  volatile  chemicals.  Th 
system  has  operated  for  almost  three  years  and  h« 
proven  to  be  reliable,  accurate  and  easy  to  mair 
tain.  In  order  to  illustrate  its  usefulness  in  tesl 
with  Daphnia  populations,  the  toxicity  of  coppe 
was  tested.  (Author's  abstract) 
W88-08253 


SUBLETHAL    EFFECTS    OF    COPPER    AN1 

MERCURY  ON  SOME  BIOCHEMICAL  CO> 

STITUENTS  OF  THE  ESTUARINE  CLAM  VII 

LORITA  CYPRINOIDES  VAR.  COCHINENSI 

(HANLEY), 

Cochin  Univ.  (India).  Dept.  of  Marine  Science 

B.  Sathyanathan,  S.  Muraleedharan,  J.  Chacko, 

and  P.  N.  K.  Nambisan. 

Bulletin    of    Environmental    Contamination    an 

Toxicology  BECTA6,  Vol.  40,  No.  4,  p  510-5H 

April  1988.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Water  po 
lution  effects,  'Bioassay,  'Copper,  'Mercury,  *£ 
tuarine  pollution,  'Physiological  responses,  'Sul 
lethal  effects,  'Biochemical  constituents,  'Clam 
•Estuaries,  Path  of  pollutants,  India,  Carotenoi 
content,  Aquatic  pollution,  Animal  metabolism. 

The  usefulness  of  sentinel  organisms  in  enviroi 
mental  pollution  monitoring  or  surveillance  pr< 
grams  has  been  well-established.  A  particular! 
significant  attribute  of  sublethal  physiological  ri 
sponse  is  that  it  is  amenable  to  both  laboratory  an 
field  measurement,  unlike  traditional  toxicant  tes 
ing.  Such  methods  could  be  employed  to  develo 
environmental  quality  models  to  predict  the  bi( 
logical  effects  of  potential  pollutants  as  well  as  I 
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lirectly  monitor  the  effects  in  the  environment, 
rhis  paper  describes  the  effect  of  sublethal 
imounts  of  two  well  known  aquatic  pollutants, 
lamely  Cu  and  Hg,  on  an  estuarine  clam  Villorita 
yprinides  var.  cochinensis.  The  changes  in  care- 
enoid  content,  metabloic  rate,  lactic  acid  and  gly- 
:ogen  contents  of  the  tissues  of  the  clam  exposed 
o  lethal  amounts  of  Cu(II)  and  Hg(II)  were  inves- 
igated  over  a  range  of  time.  (Author's  abstract) 
V88-08254 


REPRESENTATIVENESS  OF  PORE  WATER 
iAMPLES  COLLECTED  FROM  THE  UNSATU- 
RATED ZONE  USING  PRESSURE-VACUUM 
.YSIMETERS, 

jeological  Survey,  Denver,  CO.  Water  Resources 

iiv. 

■or  primary  bibliographic  entry  see  Field  7B. 

V88-08314 


SIMULATION  OF  VAPOR  TRANSPORT 
rHROUGH  THE  UNSATURATED  ZONE:  IN- 
rERPRETATION  OF  SOIL-GAS  SURVEYS, 

lydrosystems,  Inc.,  Falls  Church,  VA. 

..  R.  Silka. 

Jround  Water  Monitoring  Review  GWMRDU, 

/ol.  8,  No.  2,  p  115-123,  Spring  1988.  5  fig,  2  tab, 

•A  ref. 

Descriptors:  *Soil  contamination,  'Groundwater 
lollution,  'Pesticides,  *Path  of  pollutants,  'Model 
tudies,  Volatile  organic  compounds,  Kinetics,  Soil 
vater,  Chemical  properties,  Spatial  distribution, 
ioil-gas  surveys,  Computer  models,  Simulation 
malysis,  Surveys,  Monitoring,  Simulation,  Diffu- 
ion,  Organic  carbon. 

ioil-gas  surveys  are  becoming  more  widely  accept- 
d  as  a  tool  for  the  preliminary  determination  of 
he  extent  of  soil  and  ground  water  contamination 
>y  volatile  organic  compounds.  The  interpretation 
>f  the  results  of  published  soil-gas  surveys  has  been 
lecessarily  limited  and  qualitative  due  to  a  lack  of 
idequate  models.  There  has  been  considerable 
:ffort  in  the  recent  past  to  characterize  the  trans- 
>ort  and  fate  of  pesticides  in  soil.  However,  the 
>ehavior  of  pesticides  generally  differ  substantially 
rom  those  of  volatile  organic  compounds.  This 
>aper  presents  a  computer  model  developed  to 
imulate  the  diffusive  transport  of  volatile  organic 
:ompound  vapor  through  unsaturated  soils  using 
wo-dimensional,  finite-difference,  solution  to 
-ick's  second  law  of  diffusion.  An  effective  diffu- 
ion  coefficient  that  incorporates  the  effects  of 
ortuosity,  moisture  content,  and  soil  organic 
:arbon  content  is  computed.  Although  the  model 
las  not  been  validated  due  to  the  unavailability  of 
idequate  field  or  laboratory  data,  nevertheless, 
ensitivity  analyses  demonstrate  the  importance  of 
oil  moisture  and,  secondarily,  organic  matter  con- 
ent  in  controlling  the  migration  of  volatile  organic 
:ompound  vapor  through  the  unsaturated  zone, 
[lie  interpretation  of  soil-gas  surveys  can  be  com- 
plicated by  unknown  spatial  heterogeneities  in  soil 
noisture  and  organic  carbon  content,  temporal 
/ariations  in  moisture  content,  extent  of  contami- 
lant  migration  as  a  non-aqueous  phase  liquid  and 
Jy  the  unknown  extent  of  volatile  organic  corn- 
sound  liquid  and  contaminated  ground  water.  (Au- 
hor's  abstract) 
W88-08316 


[•HREE-DIMENSIONAL  ANALYTICAL 

vIODEL  TO  AID  IN  SELECTING  MONITOR- 
ING LOCATIONS  IN  THE  VADOSE  ZONE, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 
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SURFACE  AND  DOWNHOLE  GEOPHYSICAL 
rECHNIQUES  FOR  HAZARDOUS  WASTE 
SITE  INVESTIGATION, 

Iechnos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08386 


DETERMINATION    OF   TRACE    METALS    IN 
SOLUTION  BY  ION  CHROMATOGRAPHY, 


Dionex  (UK)  Ltd.,  Farnborough  (England) 
R.  A.  Cochrane. 

IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  197-222,  29  fig,  4  ref. 

Descriptors:  'Pollutant  identification,  'Ion  chro- 
matography, 'Trace  metals,  Chemical  analysis, 
Post  column  derivatization,  Ion  exchange,  Chro- 
matography. 

Ion  chromatography  has  since  its  beginning  found 
increased  use  as  an  alternative  or  compliment  to 
conventional  methods  for  the  determination  of 
metals.  Through  the  use  of  ion  exchange  separa- 
tions in  a  variety  of  ways  and  in  combination  with 
either  suppressed  conductivity  detection  or  post 
column  reaction/visible  detection,  it  is  possible  to 
detect  a  wide  range  of  metals  in  a  variety  of 
oxidation  states.  Post  column  derivatization  is  an 
established  technique  which  chemically  modifies 
the  separated  components  so  that  they  are  detecta- 
ble by  one  of  the  common  chromatographic  detec- 
tors (e.g.,  absorbance,  fluorescence).  A  reagent  is 
continually  added  to  the  column  effluent  so  that  it 
reacts  selectively  with  the  sample  species  to  form  a 
detectable  product.  This  is  the  method  of  choice 
for  detecting  heavy  metals  because  they  are  incom- 
patible with  the  alkaline  regenerant  of  a  suppressed 
conductivity  system.  The  success  of  post  column 
derivatization  depends  on  a  constant  eluent  and 
reagent  flow  and  an  efficient  mixing  system.  This  is 
so  that  reaction  times  are  fast,  background  noise 
kept  to  a  minimum  and  dead  volume  low  to  reduce 
band  broadening  effects.  Post  column  derivatiza- 
tion offers  the  following  advantages  over  other 
analytical  methods:  (1)  Sensitivity  ppb  levels  by 
direct  injection  and  even  lower  by  trace  enrich- 
ment techniques;  (2)  Multi-element  technique  with 
variable  selectivity;  (3)  Speciation  of  important 
oxidation  states;  and  (4)  Matrix  elimination  tech- 
nique for  complex  samples.  (See  also  W88-08398) 
(Lantz-PTT) 
W88-08407 


NATIONAL  SURFACE  WATER  SURVEY. 
WESTERN  LAKE  SURVEY  (PHASE  I  -  SYN- 
OPTIC CHEMISTRY):  ANALYTICAL  METH- 
ODS MANUAL, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

H.  B.  Kerfoot,  and  M   L.  Faber. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-234928. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Report  No.  EPA/600/8-87/038,  August  1987.  101 

p,  6  fig,  9  tab,  43  ref,  append.  EPA  Contract  No. 

68-03-3249. 

Descriptors:  'Water  analysis,  'Water  quality, 
'Lakes,  'Chemical  analysis,  'Manuals,  Acid  rain, 
Water  chemistry,  Streams,  Monitoring,  Nitrates, 
Conductance,  Metals,  Sulfates,  Color,  Turbidity, 
Hydrogen  ion  concentration,  Phosphorus. 

This  manual  is  a  supplement  to  the  Analytical 
Methods  Manual  for  the  Eastern  Lake  Survey 
Phase  I,  and  provides  a  general  description  of  the 
analytical  methods  that  are  used  by  the  field  lab- 
oratories and  by  the  analytical  laboratories;  a  de- 
tailed description  of  the  analytical  methods  appears 
in  the  'Eastern  Lake  Survey'  publication.  The  sup- 
plement also  describes  new  and  modified  sample 
processing  procedures  that  were  developed  specifi- 
cally for  the  West.  Both  publications  are  parts  of 
the  National  Surface  Water  Survey  component  of 
the  National  Acid  Precipitation  Assessment  Pro- 
gram, designed  to  evaluate  the  present  water 
chemistry  of  lakes  and  streams,  to  determine  the 
status  of  certain  biotic  resources,  and  to  select 
regionally  representative  surface  waters  for  a  long- 
term  monitoring  program  that  will  study  changes 
in  aquatic  resources.  To  meet  EPA  requirements, 
the  data  collection  for  the  survey  must  ensure  that 
the  resulting  data:  (1)  are  of  a  known  quality;  (2) 
are  suitable  for  the  intended  purpose;  and  (3)  are 
consistent  and  comparable.  For  these  reasons,  all 
analysts  participating  in  the  survey  must  use  the 


same  reliable,  detailed  analytical  methods.  Field 
and/or  laboratory  methods  described  include:  de- 
termination of  dissolved  inorganic  carbon,  pH,  tur- 
bidity, color,  chloride,  nitrate,  sulfate,  total  phos- 
phorus, dissolved  metals,  and  conductance.  (Lantz- 
PTT) 
W88-08423 


NATIONAL  DIOXIN  STUDY.  TIER  4  -  COM- 
BUSTION SOURCES:  FINAL  TEST  REPORT  - 
SITE  1,  SEWAGE  SLUDGE  INCINERATOR  SSI 
-A, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-08427 


BACTERIA  ATTACHED  TO  GRANULAR  ACTI- 
VATED CARBON  IN  DRINKING  WATER, 

Environmental     Protection    Agency,     Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08430 


SOLVING  HAZARDOUS  WASTE  PROBLEMS: 
LEARNING  FROM  DIOXINS. 

International  Technology  Corp.,  Marinez,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-08431 


EXPERIMENTAL  AND  CALCULATED  PHYSI- 
CAL CONSTANTS  FOR  2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN, 

Syntex  (USA),  Inc.,  Palo  Alto,  CA. 
L.  Marple,  R.  Brunck,  B.  Berridge,  and  L.  Throop. 
IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society.  Wash- 
ington, DC.  1987.  p  105-113,  1  fig,  9  tab,  16  ref. 

Descriptors:  'Dioxins,  'Physical  properties,  'Solu- 
bility, 'Solubility  coefficient,  'Soil  contamination, 
'Measuring  instruments,  Physiochemical  proper- 
ties, Chemical  properties,  Data  acquisition. 

The  measurement  of  water  solubility,  water-octa- 
nol  and  water-soil  partition  coefficients  for  2,3,7,8- 
tetrachlorodibenzodioxin  presented  several  unique 
challenges.  Novel  experimental  methods  and  data 
are  reported  for  these  physical  constants.  In  some 
cases,  experimental  data  is  at  odds  with  earlier 
published  values.  Comprehensive  comparison  of  all 
available  estimated,  calculated,  and  experimental 
data  are  presented.  The  new  values  impact  the 
calculation  of  the  mobility  of  dioxin  in  soil,  as  well 
as  other  distribution  properties.  (See  also  W88- 
08431)  (Author's  abstract) 
W88-08437 


SULFUR,  HALOGENS,  AND  HEAVY  METALS 
IN  URBAN  SUMMER  RAINFALL, 

McMaster  Univ.,  Hamilton  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08460 


FACTORS    AFFECTING   NOX    PRODUCTION 
DURING  CHAR  OXIDATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Materials  Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08468 


CHEMICAL  ANALYSIS  OF  HYDROCARBON 
CONTENT  IN  WATER, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08483 


ION-CHROMATOGRAPHIC  MEASURE- 

MENTS OF  AMMONIUM,  FLUORIDE,  ACE- 
TATE, FORMATE  AND  METHANESULPHON- 
ATE  IONS  AT  VERY  LOW  LEVELS  IN  ANT- 
ARCTIC ICE, 

Laboratoire  de  Glaciologie  et  Geophysique  de 
l'Environnement,  Saint-Martin  d'Heres  (France). 
C.  Saigne,  S.  Kirchner,  and  M   Legrand. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Analytica  Chimica  Acta  ACACAM.  Vol.  203,  No. 
1.  p  11-21.  December  1,  1987.  5  fig,  3  tab,  13  ref. 

Descriptors:  "Pollutant  identification,  *Antarctica, 
•Ice.  'Chemistry  of  precipitation,  ♦Chromatogra- 
phy, *Ions,  'Pollutants.  'Ammonium,  'Fluoride, 
'Acetate,  'Formate,  'Methanesulfonate,  Contami- 
nation, Ion  Chromatography. 

Ion  chromatography  is  used  to  determine  the  con- 
centrations of  organic  (formate,  acetate  and  meth- 
anesulphonate)  and  inorganic  (fluoride  and  to  the 
ammonium)  ions  present  in  Antarctic  ice  at  less 
than  10  minus  9  g  per  g  levels.  With  suitable 
columns,  the  simultaneous  measurement  of  these 
ions  requires  only  6  min.  A  sample  volume  of  5  ml 
is  sufficient  to  reach  the  10  to  the  minus  10  g  per  g 
level.  The  determination  of  such  low  concentra- 
tions requires  stringent  contamination-free  tech- 
niques. For  formate  and  acetate,  the  samples 
should  never  come  into  contact  with  plastics. 
Except  for  methanesulphonate,  all  the  ions  studied 
can  be  produced  by  dissolution  of  the  various 
gaseous  compounds  present  in  a  polluted  atmos- 
phere. Therefore  a  glass  device  with  pure  nitrogen 
circulation  was  designed  for  air-free  melting  of 
samples.  To  prevent  possible  biological  activity  on 
organic  matter,  samples  were  analyzed  immediate- 
ly after  melting.  Measurements  of  ammonium  ion 
in  these  Antarctic  ice  samples  demonstrate  that  the 
problem  of  contamination  by  surrounding  ammo- 
nia was  not  completely  eliminated  in  previous  stud- 
ies. The  serious  contamination  problems  encoun- 
tered, particularly  for  carboxylic  acids,  cast  doubt 
on  some  earlier  results  for  remote  areas.  (Author's 
abstract) 
W88-08546 


CLEAN-UP  OF  ENVIRONMENTAL  SAMPLES 
BY  HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY FOR  ANALYSIS  OF  ORGAN- 
OCHLORINE  COMPOUNDS  BY  GAS  CHRO- 
MATOGRAPHY WITH  ELECTRON-CAPTURE 
DETECTION, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde. 

G.  Petrick,  D.  E.  Schulz,  and  J.  C.  Duinker. 
Journal  of  Chromatography  JOCRAM,  Vol.  435, 
No.  1,  p  241-248,  January  1,  1988.  3  fig,  2  tab,  13 
ref. 

Descriptors:  'Pollutant  identification,  'Sample 
preparation,  'Polychlorinated  biphenyls,  *DDT, 
•Organochlorine  compounds,  'Liquid  chromatog- 
raphy, 'Hexachlorocyclohexanes,  'Pesticides, 
•Electron  capture,  'Gas  chromatography,  Water 
pollution,  Pollutants. 

Electron-capture  detection  (ECD),  in  combination 
with  gas  chromatographic  techniques,  allow  the 
quantitative  and  qualitative  determination  of  or- 
ganochlorine compounds  (OCs).  such  as  polychlo- 
rinated biphenyls,  and  DDTs,  even  at  extremely 
low  concentrations.  During  the  extraction  of  envi- 
ronmental samples,  for  the  determination  of  levels 
of  OCs,  other  organic  compounds  (aliphatics  and 
polycyclic  aromatic  hydrocarbons  (PAHs))  are  co- 
extracted  into  the  organic  solvent  and  may  inter- 
fere seriously  with  the  determination  of  OCs.  A 
simple  high-performance  liquid  chromatography 
(HPLC)  method  is  described  to  remove  aliphatics 
and  PAHs  from  a  n-hexane  extract  of  an  environ- 
mental sample,  which  can  then  be  analyzed  for 
OCs.  With  experimental  solutions,  clear-cut  HPLC 
fractions  were  obtained  using  n-pentane  (0-11  ml), 
20%  dichloromethane  in  n-pentane  (11.0  to  15.0 
ml),  and  100%  dichloromethane  (from  15.0  ml 
onwards).  Recoveries  of  all  compounds  investigat- 
ed were  95-100%.  The  environmental  samples 
were  treated  in  the  same  way  as  the  experimental 
mixtures.  The  various  classes  were  found  in  the 
same  fractions.  This  method  has  been  shown  to 
work  conveniently  for  sample  types  that  typically 
have  very  high  concentrations  of  interfering  com- 
pounds. The  OCs  were  present  in  the  sub  ng/g 
range.  (Roseman-PTT) 
W88-08554 


DETERMINATION  OF  ORGANOPHOS- 
PHORUS  PESTICIDES  IN  APPLES  AND 
WATER    BY    GAS-LIQUID   CHROMATOGRA- 


PHY WITH  ELECTRON-CAPTURE  DETEC- 
TION, 

Higher  Inst,  of  Food  Industry,  Plovdiv  (Bulgaria). 
A.  Neicheva,  E.  Kovacheva,  and  G.  Marudov. 
Journal  of  Chromatography  JOCRAM,  Vol.  435, 
No.  1,  p  249-253,  January  1,  1988.  1  fig.,  2  tab.,  11 
ref 

Descriptors:  'Pollutant  identification,  'Pesticides, 
'Organophosphorus  compounds,  'Electron  cap- 
ture gas  chromatography,  'Apple,  Chromatogra- 
phy, Water  Pollution,   Pollutants,  Crops,  Foods. 

Suitable  conditions  for  a  rapid  and  accurate  gas 
chromatographic  analysis  of  plant  products  and 
water  for  the  determination  of  certain  organophos- 
phorus pesticides  widely  applied  to  crops  in  Bul- 
garia are  presented.  Several  liquid  phases  (3%  OV- 
17,  3%  SE-30,  and  5%  QF-1  plus  2.5%  DC-200) 
were  tested  for  the  determination  of  eight  pesti- 
cides: diazinon,  dimethoate,  pyrimiphos-methyl, 
chlorpyriphos,  tetrachlorvinphos,  phozalone,  pyra- 
zophos,  and  the  organochlorine  fenarimol  in 
apples.  The  most  polar  phase  examined  (3%  OV- 
17,  150  cm  by  2  mm  column)  proved  to  be  the 
most  suitable  for  rapid  simultaneous  identification 
of  the  eight  pesticides  at  220  C.  For  improved 
separation  and  quantification,  an  isothermal  analy- 
sis at  200  C  is  suggested  for  diazinon,  dimethoate, 
pyrimiphos-methyl,  chloropyriphos,  and  tetrach- 
lorvinphos, and  at  220  C  for  the  remaining  com- 
pounds. (Roseman-PTT) 
W88-08555 


EVALUATION  OF  THE  ANDERSON  BAIRD- 
PARKER  DIRECT  PLATING  METHOD  FOR 
ENUMERATING  ESCHERICHIA  COLI  IN 
WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
A.  H.  Havelaar,  and  M.  Durning. 
Journal  of  Applied   Bacteriology  JABAA4,  Vol. 
64,  No.   1,  p  89-98.  January   1988.   10  tab,   15  ref. 

Descriptors:  'Escherichia  coli,  'Pollutant  identifi- 
cation, 'Bacterial  Analysis,  Contamination,  Direct 
plating,  Bacteria,  Fecal  pollution,  Membrane  filtra- 
tion, Water  pollution. 

The  direct  plating  method  for  enumerating  Escher- 
ichia coli  in  food  was  adapted  for  water  analysis  by 
membrane  filtration  and  a  standardized  protocol 
was  described.  The  direct  plating  method  was 
found  to  give  equal  or  better  recoveries  of  E.  coli 
than  a  membrane  filtration  method  using  0.1% 
sodium  lauryl  sulfate  agar;  the  repeatability  of  the 
direct  plating  method  was  markedly  better.  The 
necessity  to  transfer  membranes  from  the  non- 
selective medium  tryptone  soy  agar  to  the  selective 
medium  tryptone  bile  agar  after  pre  incubation  for 
4  h  was  considered  disadvantageous  for  practical 
purposes.  A  double-layer  method,  where  the  mem- 
brane layer  is  placed  on  a  layer  of  tryptone  soy 
agar  poured  over  tryptone  bile  agar,  with  incuba- 
tion in  an  incubator  that  automatically  switches 
from  37  to  44  C  after  4  hours,  was  found  to  be  an 
acceptable  alternative.  Recovery  of  E.  coli  and 
inhibition  of  competitive  flora  were  equal  or  only 
slightly  less  than  for  the  standard  direct  plating 
method.  (Author's  abstract) 
W88-08557 


REDUCTION  IN  ORGANIC  EFFLUENT 
STATIC  ACUTE  TOXICITY  TO  FATHEAD 
MINNOWS  BY  VARIOUS  AERATION  TECH- 
NIQUES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08564 


GEOSTATISTICS  APPLIED  TO  GROUNDWAT- 
ER CONTAMINATION.  I:  METHODOLOGY, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
R.  M.  Cooper,  and  J.  D.  Istok. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  270-286,  April  1988.  3  fig,  21  ref, 
I  append. 


Descriptors:  'Geostatistics,  'Mapping,  'Ground- 
water, 'Groundwater  pollution,  'Waste  disposal, 
'Contamination,  'Statistics,  'Statistical  analysis, 
'Pollutants,  Water  pollution.  Mathematical  studies, 
Geostatistics. 

This  paper  presents  an  introduction  for  the  nonspe- 
cialist  to  the  use  of  geostatistics  to  estimate  and 
map  contaminant  concentrations  and  estimation 
errors  in  a  groundwater  plume  from  a  set  of  meas- 
ured contaminant  concentrations.  The  paper  begins 
with  a  brief  review  of  the  essential  elements  of 
geostatistical  theory.  The  four  steps  of  geostatisti- 
cal  analysis,  with  special  emphasis  on  the  technique 
known  as  point  kirging,  are  described.  This  proce- 
dure can  be  used  to  obtain  the  best  (i.e.,  the  mini- 
mum estimation  error),  linear  (i.e.,  the  estimated 
concentration  at  an  unmeasured  point  is  given  by  a 
linear  combination  of  nearby  measured  concentra- 
tions), unbiased  estimate,  and  the  estimation  error 
for  any  point  within  the  plume.  These  point  values 
can  then  be  mapped  (i.e.,  contours  of  equal  values 
of  expected  contaminant  concentration  and  estima- 
tion error  can  be  drawn),  e.g.,  to  display  the  extent 
and  severity  of  groundwater  contamination  at  a 
site.  (See  also  W88-08570)  (Author's  abstract) 
W88-08569 


GEOSTATISTICS  APPLIED  TO  GROUNDWAT- 
ER CONTAMINATION.  II:  APPLICATION, 

South  Florida  Water  Management  District,  West 
Palm  Beach.  Dept.  of  Resource  Management. 
R.  M.  Cooper,  and  J.  D.  Istok. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2.  p  ,  April  1988.  5  fig,  5  tab,  8  ref. 

Descriptors:  'Geostatistics,  'Groundwater, 
'Groundwater  pollution,  'Waste  disposal,  'Indus- 
trial waste,  'Waste  dumps,  'Statistical  analysis, 
'Statistics,  'Pollutants,  'Contamination,  Boron, 
Barium,  Iron,  Zinc,  Manganese,  Mathematical 
studies,  Geostatistics,  Water  pollution,  Volatile  or- 
ganics. 

This  paper  presents  an  application  of  the  proce- 
dures developed  in  the  first  paper  in  this  series  to 
measured  values  of  groundwater  contaminants  at 
the  Chem-Dyne  toxic  waste  site  located  in  Hamil- 
ton, Ohio.  Six  contaminants  were  studied:  boron, 
barium,  iron,  manganese,  zinc,  and  total  volatile 
organic  carbon.  Experimental  semivariograms 
were  computed  for  each  contaminant  and  were 
fitted  by  combinations  of  pure  nugget  effect  and 
linear  and  spherical  semivariogram  models.  Point 
kriging  was  performed  on  the  log-transformed 
contaminant  densities  and  maps  of  the  estimated 
contaminant  densities  and  the  kriging  variances 
were  drawn.  (See  also  W88-08569)  (Author's  ab- 
stract) 
W88-08570 


ODORS  FROM  DISSOLVED  AIR  FLOTATION 
PROCESS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
For   primary   bibliographic   entry   see    Field    5D. 

W88-08578 

IMPROVED  MICROCOSM  DESIGN  FOR  PER- 
FORMING RESERVOIR  WATER  QUALITY  IN- 
VESTIGATIONS, 

Nevada  Univ.,  Reno.  Dept.  of  Civil  Engineering. 
R.  J.  Watts,  and  R.  H.  French. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  1 14,  No.  2,  p  460-464,  April  1988.  2  fig,  13  ref. 
U.S.  EPA  Grant  R81 1124-01. 

Descriptors:  'Water  quality,  'Reservoirs,  'Micro- 
cosms, 'Model  studies,  'Trophic  level.  Design  cri- 
teria, Lahontan  reservoir,  Nevada. 

A  strong  and  easily  assembled  microcosm  system  is 
described  that  has  been  used  during  field  studies  on 
Lahontan  Reservoir,  Nevada,  to  calibrate  dynamic 
water  quality  models.  Microcosms  were  construct- 
ed of  0.0152  cm  (6  mil)  clear  polyethylene  plastic. 
The  material  was  heat  sealed  to  form  a  cylinder 
0.776  m  in  diameter.  The  cylinders  were  supported 
by  circular  aluminum  bands  0.76  m  in  diameter. 
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The  bands  were  constructed  of  welded  aluminum 
strips.  The  microcosms  were  used  for  two  field 
studies  on  Lahontan  Reservoir,  Nevada.  They 
were  used  for  the  first  1 1-day  experiment,  removed 
from  the  water,  washed  with  high-pressure  water 
sprays  and  brushes,  and  then  used  for  a  second  1 1- 
day  experiment.  Most  of  the  microcosms  were 
taken  from  the  water  undamaged.  For  16  micro- 
cosms, only  2  small  (2  cm  long)  tears  were  found 
on  inspection  after  the  experiments.  (Roseman- 
PTT) 
W88-08581 


BIOINDICATION  BY  MACROPHYTES  -  CAN 
MACROPHYTES  INDICATE  SAPROBITY 
(BIOINDIKATION  DURCH  MAKROPHYTEN  - 
INDIZIEREN  MAKROPHYTEN  SAPROBIE), 

Bayerisches     Landesamt     fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

U.  Schmedtje,  and  F.  Kohmann. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  3,  p  455-469,  May  1987.  2  fig,  4  tab,  22  ref. 

Descriptors:  'Saprobity,  *Analytical  methods, 
•Water  pollution  effects,  'Limnology,  'Macro- 
phytes,  *Bioindicators,  *Water  quality,  Trophic 
level,  Macroinvertebrates,  Food  chains,  Aquatic 
habitats,  Rivers,  Germany,  Bavaria. 

Water  quality  assessment  on  the  basis  of  the  'Sa- 
probiensystem'  using  macroinvertebrates  versus 
macrophytes  as  indicators  of  pollution  was  com- 
pared. Relative  abundances  of  macroinvertebrates 
and  macrophytes  were  determined  at  twelve  sam- 
pling stations  of  the  river  system  Moosach  (Upper 
Bavaria)  and  a  saprobic  and  macrophytic  index. 
The  indices  show  similar  results.  Existing  differ- 
ences are  due  to  different  reaction  times  to  changes 
in  the  degree  of  pollution.  Although  macrophytes 
may  be  indicators  of  pollution,  they  are  not  indica- 
tors of  saprobity.  Only  organisms  taking  part  in  the 
destruction  of  organic  matter  or  the  following 
chain  of  consumption  are  actors  and  therefore  indi- 
cators of  saprobity.  Macrophytes  are  primary  pro- 
ducers and  can  only  indicate  the  level  of  trophy. 
(Author's  abstract) 
W88-08591 


BIOLOGICAL  SURVEILLANCE  OF  WATER 
QUALITY:  3.  THE  INFLUENCE  OF  ORGANIC 
ENRICHMENT  ON  THE  MACROINVERTE- 
BRATE  FAUNA  OF  SMALL  CHALK  STREAMS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

L.  C.  V.  Pinder,  and  I.  S.  Farr. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   109, 

No.  4,  p  619-637,  June  1987.  5  fig,  7  ;ab,  11  ref. 

Descriptors:  *River  Frome,  'Pollution  index, 
'Species  diversity,  'Bioindicators,  'Macroinverte- 
brates, 'Limnology,  'Water  quality,  Chemical 
analysis,  Effluents,  Comparison  studies,  Aquatic 
habitats,  Water  chemistry,  Wastewater,  Rivers, 
Streams,   United    Kingdom,   Correlation   analysis. 

Macroinvertebrate,  and  water  chemistry,  samples 
were  obtained  from  sites  known  to  be  influenced 
by  organic  effluents.  Macroinvertebrates  data  were 
used  to  calculate  2  pollution  indices,  the  NWC 
Score  and  the  Chandler  Score,  together  with  their 
average  score  per  taxon  (ASPT),  and  2  diversity 
indices,  the  Shannon  Weaver,  and  the  Simpson. 
Comparisons  are  made  between  the  various  indi- 
ces, in  relation  to  the  order  in  which  they  ranked 
the  various  sites  and  in  the  degree  to  which  their 
values  were  correlated  with  more  direct  measures 
of  water  quality.  The  NWC  (ASPT)  is  regarded  as 
the  most  sensitive  index  of  water  quality,  within 
the  range  of  conditions  which  was  encountered, 
but  is  more  informative  when  considered  together 
with  the  total  NWC  Score.  (See  also  W88-08588) 
(Author's  abstract) 
W88-08595 


THREAT  TO  THE  NEW  YORK  CITY  WATER 
SUPPLY  -  PLUTONIUM, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08605 


ROUTINE  DETERMINATION  OF  PRINCIPAL 
GAMMA  EMITTING  RADIONUCLIDES  IN 
MUDS  AND  SILTS  FROM  THE  RIBBLE  ESTU- 
ARY, 

British    Nuclear    Fuels    Ltd.,    Preston   (England). 

Springfield  Works. 

A.  A.  J.  Aldridge.  and  S.  T.  Napier. 

Science  of  the  Total  Environment  STENDL,  Vol. 

70,   p    119-129,   March   1988.    1    fig,   2  tab,  4  ref. 

Descriptors:  'Monitoring,  'Radioactive  wastes, 
'Gamma  radiation,  'River  Ribble,  'Estuaries, 
'Spectrophotometry,  'Spectroscopy,  Nuclear 
powerplants,  Analytical  methods,  Measuring  in- 
struments, Performance  evaluation,  Effluents,  Ra- 
dioactivity, England. 

BNFL  Springfields  Works  make  authorized  dis- 
charges of  liquid  radioactive  effluent  into  the  River 
Ribble  estuary.  In  order  to  monitor  the  effect  of 
these  discharges  MAFF  require  that  mud  samples 
taken  four  times  per  year  from  the  estuary  are 
analyzed  for  principal  gamma  emitters.  A  routine 
procedure  has  been  developed  for  the  preparation 
of  samples  and  for  their  examination  by  gamma 
spectrometry.  The  investigative  work  which  led  to 
the  development  of  this  procedure  and  also  the 
way  in  which  control  samples  are  used  to  monitor 
the  method  performance  are  described.  Some  typi- 
cal results  are  presented  and  compared  with  those 
reported  by  other  analysts  who  have  examined  the 
Ribble  estuary  muds.  (Author's  abstract) 
W88-08606 


DETERMINATION  OF  TECHNETIUM-99  IN 
THE  BROWN  MARINE  ALGA  FUCUS  SPIRA- 
LIS COLLECTED  ALONG  THE  BELGIAN 
COAST, 

Centre  d'Etude  de  I'Energie  Nucleaire,  Mol  (Bel- 
gium). 

C.  Hurtgen,  G.  Koch,  D.  van  der  Ben,  and  S. 
Bonotto. 

Science  of  the  Total  Environment  STENDL,  Vol. 
70,  p  131-149,  March  1988.  10  fig,  1  tab,  18  ref. 
Contract  CCE  B16-0049-B  Belgian  Ministry  of 
Labour  (BTK  Project  No.  20516. 

Descriptors:  'Bioindicators,  'Radioactive  wastes, 
'Monitoring,  'Technetium,  'Marine  algae,  'Bel- 
gium, Analytical  methods,  Tissue  analysis,  Path  of 
pollutants,  Isotope  studies,  Bioaccumulation, 
Coastal  waters,  Aquatic  plants,  Algae,  Radioactiv- 
ity. 

The  brown  alga  Fucus  spiralis  (Fucales)  grows 
along  the  Belgian  coast  in  sufficient  amount  to 
permit  regular  sampling.  The  algae  were  collected 
at  four  different  places  (Nieuwpoort,  Oostende, 
Blankenberge  and  Zeebrugge)  from  March  1985  to 
February  1986.  The  method  used  to  determine 
99Tc  and  the  subsequent  results  are  reported.  The 
concentration  of  99Tc  (Bq/kg  dry  weight)  in 
whole  plants  was  found  to  increase  as  a  function  of 
time.  In  addition,  analyses  on  separated  parts  have 
revealed  that,  generally,  apical  fragments  possess  a 
lower  content  of  99Tc  than  the  middle  and  basal 
ones.  These  results  suggest  that  the  old  tissues  of 
Fucus  spiralis,  present  in  middle  and  basal  frag- 
ments, have  integrated  technetium  uptake  over  a 
period  of  few  years,  in  contrast  to  the  young  ones 
of  the  apices,  which  have  probably  fixed  this  radio- 
nuclide only  during  a  short  period  of  time.  The 
concentrations  factors  (CFs),  evaluated  on  the 
basis  of  3  mBq  99Tc/L  seawater,  varied  from  8,000 
to  36,000  in  whole  plants,  reaching  however  51,000 
in  middle  fragments.  These  figures  are  of  the  same 
order  of  magnitude  than  those  reported  for  related 
species  of  Fucus  collected  along  the  French  coast 
of  the  Channel.  It  adds  further  evidence  that  Fucus 
spiralis  may  be  used  as  a  bioindicator  for  99Tc 
contamination  of  coastal  waters.  (Author's  ab- 
stract) 
W88-08607 


METHODOLOGICAL  APPROACH  TO  THE 
EVALUATION  OF  DIFFUSION  COEFFI- 
CIENTS OF  RADIONUCLIDES  IN  MARINE 
COASTAL  SEDIMENTS, 

Pavia   Univ.   (Italy).   Dipt,   di  Chimica  Generale. 
A.  Berzero,  P.  A.  Borroni,  S.  Meloni,  W. 
Martinotti,  and  G.  Queirazza. 


Science  of  the  Total  Environment  STENDL,  Vol. 
70.   p    151-177,   March    1988.   7  fig,   5  tab,   8   ref. 

Descriptors:  'Path  of  pollutants,  'Diffusion  coeffi- 
cients, 'Radionuclides,  'Sediments,  Isotope  stud- 
ies, Solute  transport,  Analytical  methods,  Sedi- 
ment-water interfaces,  Statistical  methods,  Mathe- 
matical studies,  Performance  evaluation,  Radioac- 
tivity. 

The  migration  of  radionuclides  from  seawater  to 
bottom  sediments  may  induce  accumulation  of  ra- 
dioactivity in  the  bottom.  Different  mechanisms 
contribute  to  the  transport  of  radionuclide  solutes 
through  pore  water  and  across  the  water-sediment 
interface.  The  diffusive  contribution  to  radioactiv- 
ity transport  was  evaluated.  Diffusion  coefficients 
for  a  number  of  radionuclides  in  marine  coastal 
sediments,  collected  in  the  Mediterranean  sea, 
were  measured  in  an  experimental  arrangement  the 
more  similar  to  natural  stationary  seawater-bottom 
sediment  conditions.  Measured  diffusion  coeffi- 
cients for  the  different  radionuclides  were  statisti- 
cally treated  to  search  similarities  and/or  meaning- 
ful differences.  Results  indicate  that  the  experimen- 
tal set-up  is  quite  important  to  obtain  reliable  diffu- 
sion coefficients.  (Author's  abstract) 
W88-08608 


RADIONUCLIDES  IN  COASTAL  AND  ESTUA- 
RINE  SEDIMENTS  FROM  WIRRAL  AND  LAN- 
CASHIRE, 

Liverpool  Univ.  (England).  Dept.  of  Geography. 
P.  J.  P.  Bonnett,  P.  G.  Appleby,  and  F.  Oldfield. 
Science  of  the  Total  Environment  STENDL,  Vol. 
70,  p  215-236,  March   1988.  6  fig,  8  tab,   11   ref. 

Descriptors:  'Radionuclides,  'Sediments,  'Gamma 
radiation,  'Isotope  studies,  'Estuaries,  'Coastal 
waters,  Analytical  methods,  Prediction,  Radioac- 
tivity, England,  Sediment  cores,  Particle  size. 

Radionuclide  levels  in  surface  sediments  from  estu- 
arine  and  intertidal  areas  of  the  Wirral  and  Lanca- 
shire coastlines  were  measured  by  gamma  assay, 
and  compared  with  values  on  the  Cumbrian  coast 
close  to  Sellafield  (England).  The  relationship  be- 
tween particle  size  and  activity  is  investigated,  as 
well  as  the  association  with  a  number  of  magnetic 
mineral  parameters  in  order  to  establish  whether 
such  measurements  are  of  use  in  predicting  vari- 
ations in  activity  related  to  particle  size  composi- 
tion. Down-profile  variations  of  137Cs,  134Cs  and 
241Am  are  determined  for  a  number  of  estuarine 
cores  and  are  used  to  assess  net  accumulation  rates. 
Isotope  inventories  and  calculated  in  order  to 
assess  the  extent  to  which  radionuclides  from  Sel- 
lafield have  been  concentrated  in  estuarine  sedi- 
ments. (Author's  abstract) 
W88-08609 


NEUTRON  ACTIVATION  ANALYSIS  OF  NAT- 
URAL WATER  SAMPLES  USING  CF-252 
SOURCES, 

Chiang  Mai  Univ.  (Thailand).  Dept.  of  Chemistry. 
O.-A.  Na  Lamphun,  S.  Moebius,  and  C.  Keller. 
Science  of  the  Total  Environment  STENDL,  Vol. 
70,  p  415-431,  March   1988.  2  fig,  5  tab,  20  ref. 

Descriptors:  'Trace  elements,  'Neutron  activation 
analysis,  'Natural  waters,  Californium,  Analytical 
methods,  Measuring  instruments,  Detection  limits, 
Performance  evaluation,  Radioactivity,  Aluminum, 
Arsenic,  Chlorine,  Potassium,  Magnesium,  Manga- 
nese, Sodium,  Strontium,  Titatium,  Uranium,  Va- 
nadium, Zinc,  Comparison  studies. 

Instrumental  neutron  activation  analysis  using  Cf- 
252  sources  with  a  Nal-  and  a  high  resolution 
Ge(Li)-detectors  was  applied  to  elemental  analysis 
of  trace  elements  in  different  river  water  samples. 
The  minimum  detection  limits  for  some  common 
elements  such  as  Al,  As,  CI,  K,  Mg,  Mn,  Na,  Sr, 
Ti,  U,  V  and  Zn  of  both  detectors  were  deter- 
mined and  verified  with  standard  solutions.  Both 
suspended  particulate  matter  and  liquid  fraction 
from  water  samples  were  investigated.  Comparison 
of  data  using  different  preconcentration  methods 
including  evaporation,  adsorption  and  coprecipita- 
tion  with  some  organic  and  inorganic  reagents  and 
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adsorption  on  activated  charcoal  for  the  specified 
elements  is  presented.  The  percent  efficiencies  for 
coprecipitation  on  various  precipitates  are  shown. 
(Author's  abstract) 
W88-08611 


EFFECTS  OF  HEAVY  METALS  ON  THE 
FRESHWATER  SNAIL,  SEMISULCOSPIRA 
BENSONI,  IN  A  CLOSED  MINING  AREA,  (IN 
JAPANESE), 

Nagasaki  Prefecture  Inst,  of  Health  Science  and 

Envirnomental  Science  (Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08636 


COMPREHENSIVE  LOOK  AT  WATER  TREAT- 
MENT, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08655 


BIOMONITORING  OF  OIL  SPILL  IN  A 
BOREAL  ARCHIPELAGO  BY  XENOBIOTIC 
BIOTRANSFORMATION  IN  PERCH  (PERCA 
FLUVIATILIS), 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08672 


DETERMINATION  OF  ATRAZINE  RESIDUES 
IN  WATER  AND  SOIL  BY  ENZYME  IMMUN- 
OASSAY, 

Maine  Univ.   at  Orono.   Dept.  of  Food  Science. 
R.  J.  Bushway,  B.  Perkins,  S.  A.  Savage,  S.  J. 
Lekousi,  and  B.  S.  Ferguson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  647-654, 
May  1988.  6  tab,  11  ref. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, "Immunoassay,  *Soil  analysis,  'Herbicides, 
•Atrazine,  Pesticides. 

A  method  for  determination  of  atrazine  in  water 
and  soil  is  useful  for  screening  with  fairly  good 
accuracy  compared  with  high  performance  liquid 
chromatography.  Since  the  antibody  exhibits  cross- 
reactivity,  other  triazine  herbicides  interfere.  Atra- 
zine antiserum  was  prepared  by  derivatizing  atra- 
zine at  the  2-chloro  position  and  covalently  conju- 
gating it  to  bovine  gamma  globulin  with  a  final 
molar  ratio  of  hapten  to  globulin  of  30:1.  Antise- 
rum was  prepared  in  rabbits.  Antibodies  to  atrazine 
were  coated  to  the  walls  of  polystyrene  test  tubes, 
and  horseradish  peroxidase  was  bound  to  the  atra- 
zine. The  substrate  and  chromogen  were  stabilized, 
buffer  preparations  of  hydrogen  peroxide  and  te- 
tramethylbenzidine,  respectively.  Water  analysis 
was  conducted  by  adding  100  microliter  of  sample 
to  a  test  tube  followed  by  160  microliters  of  atra- 
zine enzyme  conjugate.  After  a  5-min  incubation, 
the  unreacted  material  was  rinsed  away  with 
water.  The  hydrogen  peroxide  was  added,  fol- 
lowed by  160  microliters  of  tetramethylbenzidine. 
After  5  min  of  incubation  the  reaction  was  stopped 
with  sulfuric  acid  and  the  yellow  color  measured 
with  a  photometer.  The  soil  analysis  procedure 
was  similar  except  for  an  added  water/solvent 
extraction  step.  The  immunoassay  showed  a  linear 
relationship  from  0.5  to  10  ng/ml  atrazine.  Dilution 
was  required  above  that  concentration.  (Cassar- 
PTT) 
W88-08680 


INTERACTION  OF  ORGANIC  SOLVENTS 
WITH  THE  GREEN  ALGAE  CHLORELLA 
PYRENOIDOSA, 

Nova  Scotia  Agricultural  Coll.,  Truro.  Environ- 
mental Microbiology  Lab. 
G.  W.  Stratton,  and  T.  M.  Smith 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  736-742, 
May  1988.  3  tab,  15  ref 

Descriptors;  'Algae,  'Solvents,  'Bioassay,  'Toxic- 
ity, 'Pesticides,  Chlorella,  Assay,  Organic  sol- 
vents, Atrazine,  Acetone,  Ethanol,  Methanol, 
Hexane,  Dimethyl  sulfoxide.  Dimethyl  formamide. 


The  toxicity  of  solvents  commonly  used  in  bioas- 
says  was  tested  using  the  green  algae  Chlorella 
pyrenoidosa.  The  EC50  values  were  as  follows: 
acetone,  3.02;  ethanol,  1.18;  methanol,  3.60; 
hexane,  2.66;  dimethyl  sulfoxide,  2.01;  and  dimeth- 
yl formamide,  0.94.  These  data  indicate  that  di- 
methyl formamide  and  ethanol  would  be  unsuitable 
for  toxicity  bioassays;  methanol  would  be  the  least 
toxic  solvent.  In  studies  of  solvent-atrazine  interac- 
tion, no  antagonism  was  seen  at  ethanol  concentra- 
tions of  0.1%.  At  ethanol  concentrations  of  0.5- 
3.0%  and  atrazine  concentrations  of  0.05  to  0.30 
ppm,  the  magnitude  of  interaction  (difference  in 
net  pesticide  effect  between  the  additive  solvent 
range  and  the  highest  solvent  level  used)  ranged 
from  15%  to  60%,  with  the  magnitude  increasing 
with  higher  atrazine  concentrations.  Acetone  and 
atrazine  also  interacted  antagonistically  toward 
algal  growth,  but  only  at  solvent  levels  >4.0- 
5.0%. The  only  exceptions  were  at  atrazine  concen- 
trations of  0.05  ppm,  where  acetone  interacted 
additively  at  all  solvent  levels  assayed,  and  0.08 
ppm,  where  acetone  interacted  antagonistically 
above  1.0%  (Cassar-PTT) 
W88-08684 


SAMPLING  AND  GC-FID,  GC/MS  ANALYSIS 
OF  PETROLEUM  HYDROCARBONS  IN  THE 
OCEAN  SURFACE  MICROLAYER  OF  RICH- 
ARDS BAY,  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

A.  C.  Butler,  and  R.  R.  Sibbald. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  1,  p  27-42,  July  1987.  8  fig,  2  tab,  39 

ref. 

Descriptors:  'Oil  pollution,  'Coastal  waters,  'Pol- 
lutant identification,  'Chemical  analysis,  'Gas 
chromatography,  'Mass  spectrometry,  'Sampling, 
•On-site  data  collections,  'Hydrocarbons,  Air- 
water  interfaces,  Aliphatic  hydrocarbons,  Aromat- 
ic compounds,  Marine  environment,  Richards  Bay, 
South  Africa,  Surveys,  Computers. 

In  view  of  the  demonstrated  concentration  of  hy- 
drophobic pollutants  at  the  air/water  interface  and 
their  expected  deleterious  effects  on  the  associated 
neuston,  surface  microlayer  sampling  with  a 
Teflon  disc  was  introduced  as  part  of  a  coastal  oil 
pollution  survey.  Differentiation  of  the  petroleum 
assemblages  comprising  the  samples  was  demon- 
strated, using  gas  chromatography  with  flame-ioni- 
zation  detection  (GC-FID)  and  gas  chromatogra- 
phy/mass  spectrometry  (GC/MS)  with  computer- 
reconstructed  mass  fragmentograms.  The  GC-FID 
technique  provides  parameters  such  as  the  carbon- 
number  preference  index,  which  distinguishes  bio- 
genic from  petrogenic  n-alkanes,  while  the  relative 
abundances  of  ions  characteristic  of  steranes  and 
triterpanes  indicate  similarities  among  samples,  and 
give  further  evidence  of  the  petrogenic  origin  of 
the  hydrocarbon  assemblages  found.  Levels  of  pe- 
troleum hydrocarbons  found  were  uniformly 
higher  (expressed  as  micrograms/square  m)  than 
those  reported  previously,  where  sampling  tech- 
niques differed  from  the  present  one  in  taking  a 
finite  volume  of  surface  water  for  analysis.  (Au- 
thor's abstract) 
W88-087I0 


MEASUREMENT  OF  VOLATILE  FATTY 
ACIDS  IN  PORE  WATER  FROM  MARINE 
SEDIMENTS  BY  HPLC, 

Scottish  Marine  Biological  Association,  Oban. 
I.  Mueller-Harvey,  and  R.  J.  Parkes. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  25,  No.  5,  p  567-579,  November  1987.  4  fig,  4 
tab,  36  ref. 

Descriptors:  'Fate  of  pollutants,  'Pollutant  identi- 
fication, 'Volatile  acids,  'Fatty  acids,  'Interstitial 
water,  'Sediments,  'Marine  Sediments,  'Chroma- 
tography, 'Chemical  analysis,  Organic  matter,  De- 
composing organic  matter,  Enrichment,  Organic 
compounds.  Organic  acids,  Amino  acids,  Anaero- 
bic conditions,  Wastes,  Organic  wastes,  United 
Kingdom. 

Lower-molecular-weight  volatile  fatty  acids  are 
important  intermediates  in  the  anaerobic  degrada- 


tion of  organic  matter  in  marine  sediments.  The 
analysis  of  these  compounds  at  the  low  in  situ 
concentrations,  however,  still  presents  difficulties. 
A  new  derivatization  procedure  for  the  analysis  of 
these  compounds,  coupled  with  high-performance 
liquid  chromatography  (HPLC),  has  been  modified 
for  the  analysis  of  volatile  fatty  acids  in  marine 
pore  water  to  cover  a  linear  calibration  range  from 
0.5  micromoles  to  10  millimoles.  The  modifications 
resulted  in  the  detection  of  concentrations  40  times 
lower  than  in  the  original  method  and  in  good 
recoveries  of  fatty-acid  standards  added  to  pore 
water  (mean  101%).  This  modified  procedure  was 
then  used  to  analyze  fatty  acids  in  pore  water  from 
sediments  along  a  gradient  of  organic  enrichment. 
The  relative  ratios  of  the  individual  acids  were  1  tc 
0.1  to  0.02  to  0.01  to  0.02  to  0.01  for  acetate, 
propionate,  n-butyrate,  2-methylbutyrate,  iso-val- 
erate,  and  n-valerate.  There  was  a  tendency  for  the 
concentration  of  the  more-reduced  acids  (propio- 
nate and  n-butyrate)  to  increase  as  organic  enrich- 
ment increased.  Several  fatty  acids  were  found  thai 
have  not  commonly  been  reported  in  marine  pore 
water.  These  include  2-methylbutyrate,  which  is  i 
specific  anaerobic  degradation  product  of  iso-leu 
cine,  which  has  not  been  previously  found  ir 
marine  pore  water.  (Author's  abstract) 
W88-08736 


EFFECT  OF  LOW  PH  AND  ALUMINUM  OK 
THE  OLFACTORY  ORGAN  OF  RAINBOW 
TROUT,  SALMO  GAIRDNERI, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C 

W88-08785 


DETERMINATION    OF    POLYCYCLIC    ARO 

MATIC  COMPOUNDS  BY  HIGH-PERFORM 

ANCE   LIQUID   CHROMATOGRAPHY   WITF 

SIMULTANEOUS     MASS     SPECTROPHOTO 

METRY  AND  ULTRAVIOLET  DIODE  ARRA^ 

DETECTION, 

National    Research    Council    of  Canada,    Halifa: 

(Nova  Scotia).  Atlantic  Research  Lab. 

M.  A.  Quilliam,  and  P.  G.  Sim. 

Journal    of  Chromatographic    Science   JCHSBZ 

Vol.  26,  No.  4,  p  160-167,  April  1988.  5  fig,  1  tab 

17  ref. 

Descriptors:  'High-performance  liquid  chromatog 
raphy,  'Water  analysis,  'Chemical  analysis 
'Marine  sediments,  'Pollutant  identification,  *Hy 
drocarbons,  'Chromatography,  Polycyclic  aromat 
ic  compounds,  Ultraviolet  diode  array  detection 
Mass  spectrophotometry. 

The  analysis  of  polycyclic  aromatic  hydrocarbon 
(PACs)  in  the  environment  is  of  considerable  im 
portance  due  to  increasing  concern  over  the  muta 
genicity  and  carcinogenicity  of  many  of  these  com 
pounds.  A  major  concern  in  the  determination  o 
PACs  in  environmental  samples  is  the  extrem 
complexity  of  the  extracts,  even  after  extensiv 
fractionation.  The  combination  of  high-perform 
ance  liquid  chromatography  (HPLC)  with  simulta 
neous  mass  spectrophotometry  (MS)  and  ultravio 
let  diode  array  detection  (DAD)  was  investigate! 
and  found  to  be  a  powerful  tool  for  the  identifies 
tion  and  quantification  of  such  species.  HPL( 
allows  the  selective  separation  of  a  wide  variety  c 
PACs,  including  thermally  labile  and  high  molecu 
lar  weight  compounds.  Electron  ionization  M! 
with  the  moving  belt  interface  provides  high  sensi 
tivity  and  selectivity  as  well  as  structural  informs 
tion  such  as  molecular  weight,  functional  group; 
and  elemental  composition.  The  diode  array  detec 
tor  helps  to  differentiate  isomeric  structures  an 
confirm  compound  identity.  The  application  of  th 
C/DAD/MS  technique  to  the  determination  c 
PACs  in  a  marine  sediment  reference  material  i 
presented.  (Miller-PTT) 
W88-08807 


STUDIES  OF  THE  TRICHOPTERA  OF  TH1 
VOGELSBERG  AREA:  2.  EFFECTS  OF  POLLL 
TION  IN  RUNNING  WATERS  (UNTERSL 
CHUNGEN  UBER  DIE  TRICHOPTERA  DE 
VOGELSBERGES:  2.  AUSWIRKUNGEN  ANTH 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


JOPOGENER  VERUNREINIGUNGEN  DER 
TJESSGEWASSER), 

jiessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Allge- 

neine  und  Spezielle  Zoologie. 

L  Burkhardt. 

^rchiv  fuer  Hydrobiologie  AHYBA4,  Vol.    Ill, 

<Io.  1.  p  107-119,  November  1987.  1  fig,  2  tab,  24 

ef. 

Descriptors:  'Running  waters,  'Bioindicators, 
Caddisflies,  *Water  pollution  effects,  Germany, 
'ollutant  identification. 

iaprobic  tolerances  of  63  running  water  species 
ollected  in  the  Vogelsberg  area  (Hessia,  West 
5ermany)  are  listed.  Most  of  the  Trichoptera  spe- 
ies  are  restricted  to  clean  or  slightly  polluted 
eaches.  In  alpha,  beta-mesosaprobic  zones,  the 
umber  of  species  was  reduced  to  60%.  At  sample 
tations  classified  as  alpha-masosaprobic,  only  25% 
f  species  were  found.  In  polysaprobic  zones 
addis  larvae  could  not  live.  A  correlation  exists 
etween  saprobic  tolerance  and  longitudinal  distri- 
ution  in  the  streams  studied.  Most  of  the  species 
derating  pollution  are  typical  for  the  lower  re- 
ions.  More  than  50%  of  the  species  which  prefer 
tie  upstream  zones  could  be  found  at  highly  pol- 
ited  places  as  well.  However,  caddisflies  living  in 
le  upper  regions  exclusively  were  restricted  to 
lean  or  slightly  polluted  reaches.  When  the  water 
uality  class  is  alpha,  beta-mesosaprobic,  a  reduc- 
on  in  numbers  of  Trichoptera  species  was  recog- 
ized  in  all  zones  of  the  streams.  In  the  lower 
:gions,  the  resistant  members  of  the  typical  com- 
lunities  remain  if  pollution  are  increases  whereas 
l  the  upper  region  nearly  all  of  the  characteristic 
addisflies  are  eliminated  and  resistant  species  typi- 
al  for  the  lower  regions  appear.  Thus  Trichoptera 
ommunities  are  equalized  by  pollution.  It  is  con- 
luded  that  caddisflies  can  be  used  as  bioindicators 
>r  the  quality  of  waters  but  that  there  are  no  index 
rganisms  for  heavily  polluted  waters.  (Miller- 
TT) 
/88-08813 


ISE  OF  BIOASSAY  AND  ASSOCIATED  TESTS 
N  DREDGED  MATERIAL  AND  DISPOSAL 
IANAGEMENT, 

'orps  of  Engineers,  Vicksburg,  MS. 

'.  R.  Lee,  R.  K.  Peddicord,  B.  L.  Folsom,  and  J. 

r.  Skogerboe. 

lydrobiologia  HYDRB8,  Vol.  149,  p  81-86,  June 

J87.  1  fig,  4  tab,  1 1  ref. 

•escriptors:  'Dredging,  *Bioassay,  *Water  pollu- 
on  effects,  'Analytical  methods,  *Spoil  disposal, 
Land  disposal,  'Surface  runoff,  'Simulated  rain- 
ill,  'Ecological  effects,  'Waste  disposal,  'Plant 
hysiology,  Path  of  pollutants,  Heavy  metals, 
lants. 

lant  bioassays  and  simulated  rainfall-surface 
inoff  tests  have  been  developed  and  are  being 
;fined  to  assist  in  the  evaluation  of  the  environ- 
lent  impact  of  dredged  material  disposal  alterna- 
ves.  Plant  bioassay  tests  have  been  used  to  give 
Jpropriate  information  to  describe  the  potential 
>r  contaminant  mobility  from  dredged  material 
ito  plants  colonizing  wetland  and  upland  disposal 
wironments.  Index  plants  have  shown  elevated 
intents  of  Cd,  Zn,  Cu,  Cr  and  Pb  when  grown  on 
Jntaminated  dredged  material  placed  in  a  terres- 
ial  disposal  environment.  Simulated  rainfall-sur- 
ce  runoff  water  quality  tests  are  being  developed 
i  determine  the  potential  for  contaminant  mobility 
■suiting  from  physiocochemical  changes  in 
redged  material  following  upland  disposal.  A 
anagement  strategy  has  been  developed  that  in- 
Jrporates  the  above  test  results  for  a  selection  of 
ivironmentally  acceptable  dredged  material  dis- 
3sal  alternatives.  (Author's  abstract) 
'88-08863 


HYTOPLANKTON  BIOASSAYS  FOR  EVALU- 
TING  TOXICITY  OF  IN  SITU  SEDIMENT 
ONTAMINANTS, 

'epartment  of  Fisheries  and  Oceans,  Burlington 
)ntario).  Great  Lakes  Fisheries  Research  Branch. 
I.  Munawar,  and  I.  F.  Munawar. 
ydrobiologia  HYDRB8,  Vol.  149,  p  87-105,  June 
»87.  1 2  fig,  4  tab,  40  ref. 


Descriptors:  'Reviews,  'Sediments,  'Analytical 
methods,  'Water  pollution  effects,  'Pollutants, 
•Toxicity,  'Phytoplankton,  'Bioassay,  'Bioaccu- 
mulation,  Ecological  effects.  Aquatic  habitats, 
Great  Lakes. 

Routine  bulk  chemical  characterization  of  sedi- 
ments does  not  provide  useful  information  on  tox- 
icity of  sediment  bound  contaminants.  This  study 
reviewed  and  evaluated  the  utility  of  phytoplank- 
ton bioassays  for  evaluation  of  toxicity  of  sediment 
bound  contaminants,  including  state-of-the-art 
techniques.  Several  techniques  such  as  Algal  Frac- 
tionation Bioassays,  microcomputer-based  toxicity 
testing  and  in  situ  bioassays  including  plankton 
cages  have  been  developed  and  successfully  ap- 
plied in  our  research  at  various  contaminated  sites 
in  the  Great  Lakes.  These  bioassay  techniques  are 
sensitive,  rapid  and  inexpensive  for  screening  con- 
taminants. The  use  and  application  of  such  tech- 
niques, based  on  bioavailability  and  physiological 
response  of  micro-organisms,  are  essential  for  the 
detection  of  environmental  perturbations  of  an 
ecosystem.  Such  an  early  warning  system  will  fa- 
cilitate the  preservation  and  rehabilitation  of  the 
Great  Lakes.  (Author's  abstract) 
W88-08864 


OLIGOCHAETE  RESPIRATION  AS  A  MEAS- 
URE OF  SEDIMENT  TOXICITY  IN  PUGET 
SOUND,  WASHINGTON, 

P.  M.  Chapman. 

Hydrobiologia  HYDRB8,  Vol.  155,  p  249-258,  De- 
cember 1987.  2  fig,  3  tab,  24  ref. 

Descriptors:  'Sediments,  'Oligochaetes,  'Respira- 
tion, 'Puget  Sound,  'Bioassay,  'Estuaries,  'Wash- 
ington, 'Toxicity,  'Water  pollution  effects,  'Sub- 
lethal effects,  Population  exposure,  Dissolved 
oxygen,  Reproduction,  Tissue  analysis,  Worms. 

Respiration  rate  measurements  were  conducted 
with  the  marine  oligochaete  Monopylephorus  cuti- 
cultatus  Baker  and  Brinkhurst  to  determine  the 
sublethal  toxicity  of  sediments  collected  from 
Puget  Sound,  Washington.  Worms  were  exposed 
to  elutriates  prepared  from  centrifuged  sediment 
slurries.  Standard  respiration  rates  were  measured 
at  high  dissolved  oxygen  levels  for  each  sample 
tested  and  were  compared  with  control  and  other 
test  results.  A  total  of  97  sediment  samples  were 
tested;  40  samples  demonstrated  significant  respira- 
tion effects  (elevation  or  depression).  Comparison 
with  results  of  other  tests  conducted  at  the  same 
stations  or  geographic  locations  (genotoxicity  to 
fish  cells,  lethality  to  sensitive  species,  reproduc- 
tive impairment  tests)  indicated  very  good  agree- 
ment on  broad  scale  toxicity  patterns  at  different 
geographical  areas,  and  that  respiration  measure- 
ments effectively  determined  sublethal  toxicity  of 
sediments.  This  study  represents  the  first  applica- 
tion of  respiration  measurements  as  a  sublethal 
toxicity  test  for  field-collected  sediments.  (Au- 
thor's abstract) 
W88-08874 


RAPID  AND  RELIABLE  METHOD  TO  QUAN- 
TIFY ENVIRONMENTAL  EFFECTS  ON  LA- 
MINARIA  BASED  ON  MEASUREMENTS  OF 
ION  LEAKAGE, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
B.  Axelsson,  and  L.  Axelsson. 
Botanica  Marina  BOTNA7,  Vol.  30,  No.  1,  p  55- 
61,  January  1987.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Industrial 
wastewater,  'Kelps,  'Pollutant  identification, 
'Algae,  'Phaeophyta,  'Heavy  metals,  'Surfac- 
tants, Osmotic  pressure,  Organic  metal  com- 
pounds, Mercury,  Organotin  compounds,  Ion  leak- 
age. 

A  method  to  quantify  the  effects  of  harmful  envi- 
ronmental conditions  was  developed  and  tested  on 
several  brown  seaweeds.  The  method  was  most 
suitable  on  2  Laminaria  species.  These  conditions 
included  exposure  of  the  seaweeds  to  heavy  metal 
compounds,  surfactants,  osmotic  stress  or  combina- 
tion of  them.  The  method  was  based  on  the  ability 
of  the  seaweeds  to  leak  ions  when  placed  in  dis- 
tilled water.  The  loss  of  ions  in  both  Laminaria 


species  increased  gradually  with  the  degree  of  the 
harmful  conditions  to  which  they  were  exposed 
and  could  thus  be  used  as  a  measure  of  the  extent 
of  damage.  The  method  was  suitable  for  measuring 
combined  effects  of  external  stress.  The  strong 
effect  of  mercury  and  two  organic  tin  compounds 
was  demonstrated  as  well  as  the  synergistic  effect 
of  two  surfactants  and  organic  metal  compounds. 
This  method  could  be  used  to  detect  harmful  sub- 
stances in  industrial  waste  water.  (Author's  ab- 
stract) 
W88-08876 


SIMPLIFIED  METHODS  FOR  THE  MICRO- 
BIOLOGICAL EVALUATION  OF  BOTTLED 
NATURAL  MINERAL  WATERS, 

Consejo    Superior   de    Invetigaciones    Cientificas, 

Madrid  (Spain).  Inst.  Jaime  Ferran  de  Microbiolo- 

gia. 

R.  Rivilla,  and  C.  Gonzalez. 

Journal  of  Applied  Bacteriology  JABAA4,  Vol. 

64,  No.  3,  p  273-278,  March  1988.  4  tab,  23  ref. 

Descriptors:  'Bottled  water,  'Mineral  water, 
'Bacterial  analysis,  'Microbiological  studies,  Pseu- 
domonas. 

The  conventional  methods  for  the  microbiological 
examination  of  natural  mineral  water  were  com- 
pared with  a  simplified  procedure.  When  indicator 
microorganisms  are  present  in  water,  they  may  not 
be  detected  by  the  simplified  method.  An  alterna- 
tive procedure,  based  on  the  detection  of  fecal 
coliforms  and  Pseudomonas  aeruginosa  is  suggest- 
ed as  a  more  reliable  and  rapid  (24  hr)  method  for 
measuring  the  quality  of  mineral  waters.  (Brock- 
PTT) 
W88-08895 


SIMULTANEOUS  MULTIELEMENTAL  ANAL- 
YSIS OF  SOME  ENVIRONMENTAL  AND  BIO- 
LOGICAL SAMPLES  BY  INDUCTIVELY  COU- 
PLED PLASMA  ATOMIC  EMISSION  SPEC- 
TROMETRY, 

Cincinnati   Univ.   Medical  Center,  OH.   Dept.   of 
Environmental  Health. 
S.  S.  Que  Hee,  and  J.  R.  Boyle. 
Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  10, 
p  1033-1042,  May  15,  1988.  9  tab,  32  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Spectroscopy,  Metals. 

The  Parr  bomb  technique  is  the  preferred  acid 
digestion  method  for  multielemental  analysis  by 
simultaneous  inductively  coupled  plasma  atomic 
emission  spectroscopy  (ICP-AES)  when  compared 
with  microwave  and  hot  plate  methods  for  many 
environmental  and  especially  biological  specimens. 
One  digestion  alone  often  did  not  produce  quanti- 
tative results  compared  with  a  sequential  digestion 
scheme.  The  digestions  were  then  refined  to  be  as 
similar  as  possible  for  the  various  substrates  stud- 
ied. The  interference  of  carbon  on  As  and  Se  had 
to  be  corrected  at  >  or  =  3000  micrograms  of  C/ 
ml  in  the  analysis  solution,  and  thus  the  C  content 
had  to  be  monitored  to  assess  the  efficiency  of  the 
digestions  and  to  determine  if  interelemental  cor- 
rection for  C  presence  was  required.  The  C  correc- 
tion was  adequate  in  the  range  3000-10000  micro- 
grams of  C/ml.  The  use  of  modified  k  values  was 
demonstrated  to  provide  accuracy  and  had  to  be 
used  for  ICP-AES  spectrometers  where  back- 
ground corrections  were  performed  first  for  fixed 
channels.  When  used  to  analyze  water  samples, 
there  was  no  need  for  matrix  matching  and  the 
elemental  content  could  be  determined  directly  as 
long  as  samples  with  particulate  were  filtered.  The 
observed  values  agreed  well  with  National  Bureau 
of  Standards  values.  (Brock-PTT) 
W88-08899 


FAECAL  CLOSTRIDIA  AND  INDICATOR  BAC- 
TERIA LEVELS  IN  AN  EUTROPHIC  IM- 
POUNDMENT, 

Hydrological     Research     Inst.,     Pretoria     (South 

Africa). 

D.  P.  Sartory. 

Water  SA  WASAD,  Vol.    14,  No.  2,  p   115-117, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


April  1988. 

Descriptors:  'Bacterial  analysis,  'Water  quality. 
'Bioindicators.  'Eutrophication,  Microbiological 
assessment.  Fecal  bacteria,  Bioindicators.  Water 
quality.  Reservoirs,  Rivers. 

Fecal  Clostridia,  fecal  coliforms  and  fecal  strepto- 
cocci numbers  in  Roodeplaat  Dam  and  two  inflow- 
ing rivers  were  monitored  for  8  months  from  Janu- 
ary to  August  1985.  Fecal  Clostridia  occurred  at 
mid-dam  sampling  stations  and  inflowing  waters  in 
greater  numbers  than  fecal  streptococci,  which 
occurred  at  greater  numbers  at  mid-dam  stations 
than  fecal  coliforms,  emphasizing  the  difference  in 
environmental  persistence  of  the  3  indicator 
groups.  Of  135  fecal  Clostridia  isolates  105  (78%) 
were  confirmed  as  Clostridium  perfringens.  Fecal 
Clostridia  enumeration  may  be  a  useful  method  in 
the  microbiological  assessment  of  water  quality. 
(Author's  abstract) 
W88-08910 


POROUS  CUP  SAMPLERS:  CLEANING  PRO- 
CEDURES AND  POTENTIAL  SAMPLE  BIAS 
FROM  TRACE  ELEMENT  CONTAMINATION, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

C.  L.  Creasey,  and  S.  J.  Dreiss. 
Soil  Science  SOSCAK,  Vol.  145,  No.  2,  p  93-101, 
February  1988.  4  fig,  1  tab,  14  ref.  EPA  Assistance 
Agreement  69-03-2967. 

Descriptors:  'Trace  elements,  'Sampling,  'Water 
sampling,  'Pollutants,  'Porous  cup  samplers, 
'Cleaning,  'Contamination,  'Soil  water,  Vadose 
water,  Trace  element  contamination,  Leaching, 
Hydrogen  ion  concentration,  Trace  metals,  Biased 
results. 

Porous  cup  samplers  are  the  most  commonly  used 
devices  for  collecting  water  from  the  vadose  zone. 
These  samplers  were  originally  developed  for  stud- 
ies of  major  cation  and  nutrient  concentrations  in 
agricultural  soils.  As  their  use  has  expanded  to 
investigations  of  trace  metals  and  other  contami- 
nants, concern  has  arisen  about  whether  originally 
recommended  cleaning  procedures  are  appropriate 
for  the  new  applications.  If  the  samplers  are  not 
prepared  adequately  before  installation,  the  porous 
cup  material  may  release  contaminants  into  collect- 
ed samples  and  bias  study  results.  To  address  this 
concern,  two  sets  of  laboratory  experiments  were 
performed:  (1)  to  examine  a  commonly  used  clean- 
ing procedure  for  porous  cups  in  the  context  of 
trace  element  contamination  and  (2)  to  evaluate  the 
effectiveness  and  necessity  of  sampler  cleaning 
under  a  range  of  pH  conditions.  The  first  experi- 
ment entailed  leaching  ceramic,  alundum,  and 
Teflon  porous  cups  with  four  250-ml  aliquots  of  1 
N  HC1.  Analysis  of  the  aliquots  demonstrated  that 
the  widely  used  cleaning  method  proposed  by 
Grover  and  Lamborn  is  applicable  for  trace  ele- 
ment work.  In  the  second  experiment,  buffered 
solutions  at  pH  4,  6,  and  8  were  evacuated  through 
cleaned  porous  cups  and  pH  6  solutions  were 
drawn  through  uncleaned  cups.  Amounts  of  con- 
taminants leached  from  the  cleaned  samplers  were 
comparable  or  less  than  those  observed  in  the  last 
aliquot  of  cleaning  solution  in  the  first  experiment. 
Ceramic  cups  generally  released  lower  contami- 
nant concentrations  than  alundum  or  Teflon  cups. 
Concentrations  of  contaminants  released  from 
either  cleaned  or  uncleaned  cups  were  generally 
less  than  10%  of  concentrations  found  in  typical 
well-aerated  soil  water.  Thus,  cleaned  or  un- 
cleaned samplers  of  the  types  studied  here  will 
contribute  significant  bias  only.  (Author's  abstract) 
W88-089I1 


TREND  AND  SEASONAL  VARIATION  OF 
PRECIPITATION  CHEMISTRY  DATA  IN  THE 
NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
T.  A.  Buishand,  G.  T.  Kempen,  A.  J.  Frantzen,  H. 
F  R   Reijnders,  and  A.  J  VanDenEshof. 
Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p  339-348,  February  1988.  8  fig,  1  tab,  28  ref,  3 
append 

Descriptors:  'Seasonal  variation,  'Model  studies, 
'Chemistry  of  precipitation.  'Acid  rain,  'Path  of 


pollutants,  'Netherlands,  'Temporal  distribution. 
'Statistical  analysis.  'Hydrogen  ion  concentration. 
'Regression  analysis,  Precipitation,  Multiple  re- 
gression model.  Annual  cycle.  Ion,  Hydronium, 
Ammonium,  Nitrates,  Sulfates,  Trend  detectability. 
Bulk  precipitation. 

A  multiple  regression  model  is  introduced  to  de- 
scribe temporal  variations  in  precipitation  chemis- 
try data.  The  model  considers  the  effects  of  the 
annual  cycle,  a  linear  trend  and  precipitation  quan- 
tity simultaneously.  The  paper  discusses  the  appli- 
cation of  the  model  to  concentrations  and  deposi- 
tions of  hydronium,  ammonium,  nitrate  and  sulfate 
for  monthly  bulk  samples  in  the  Netherlands  for 
the  period  1978-1984.  Statistical  conclusions  about 
the  annual  cycle  and  the  trend  are  hardly  influ- 
enced by  the  choice  of  the  dependent  variable 
(depositions,  concentrations  or  logarithms  of  con- 
centrations). With  the  exception  of  H(  +  )  concen- 
trations, a  large  part  of  the  temporal  variations  was 
due  to  precipitation-quantity  effects.  Significant 
annual  cycles  were  found  for  nitrate,  ammonium 
and  sulfate.  There  was  statistical  evidence  of  a 
downward  trend  for  sulfate  and  nitrate.  A  com- 
plex, non-linear  trend  was  observed  for  H(  +  ) 
which  resulted  in  a  significant  autocorrelation  of 
the  residuals  from  the  regression  equation.  Much 
attention  is  paid  to  the  detectability  of  trend.  For 
ammonium,  nitrate  and  sulfate  it  is  possible  to 
discriminate  small  systematic  changes  in  quite 
short  records  (a  mean  annual  change  of  4-6%  in  a 
5-year  record).  This  is  not  the  case  for  H(  +  ), 
because  temporal  variations  of  this  component  are 
insufficiently  explained  by  the  systematic  annual 
cycle  and  precipitation-quantity.  (Author's  ab- 
stract) 
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MOVEMENT  OF  AMMONIUM  NITRATE 
INTO  UNSATURATED  SOIL  DURING  UN- 
STEADY ABSORPTION, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Div.  of  Plant 

Physiology. 

For   primary   bibliographic   entry   see   Field    2G. 
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RELATIONS  AMONG  SULFATE,  ALUMINUM, 
IRON,  DISSOLVED  ORGANIC  CARBON,  AND 
PH  IN  UPLAND  FOREST  SOILS  OF  NORTH- 
WESTERN MASSACHUSETTS, 

Williams  Coll.,  Williamstown,  MA.  Center  for  En- 
vironmental Studies. 

D.  P.  Dethier,  S.  B.  Jones,  T.  P.  Feist,  and  J.  E. 
Ricker. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 
No.  2,  p  506-512,  March-April  1988.  6  fig,  1  tab,  27 
ref.  DOI  Agreement  No.  14-08-0001-G912-05. 

Descriptors:  'Acid  rain,  'Acid  deposition,  'Soil 
chemistry,  'Forest  soils,  'Iron,  'Sulfates,  'Alumi- 
num, 'Cycling  nutrients,  'Soil  water,  'Hydrogen 
ion  concentration,  Organic  carbon.  Hydrology, 
Acidity,  Water  chemistry,  Minerals,  Streams,  Mas- 
sachusetts, Soil  horizons,  Perculation. 

Selected  chemical  characteristics  of  28  soils  from 
upland  sites  in  northwestern  Massachusetts  were 
examined  in  conjunction  with  a  study  of  elemental 
cycling  in  northern  hardwood  forests.  Acidic  silt 
loam  soils  (Typic  Dystrochrepts  and  Typic  Ha- 
plorthods)  contained  large  amounts  of  dissolved 
organic  carbon  (DOC)  and  soluble  S04  and  Al. 
Chemical  correlations  in  both  Ochrepts  and  Orth- 
ods  suggest  that  exchange  acidity  of  organic 
matter  controls  pH  values  near  4.0  in  O  and  A 
horizons,  and  that  exchange  reactions  and  mineral 
dissolution  produce  somewhat  higher  pH  (4.5-5.5) 
in  mineral  horizons.  The  solubility  of  S04  and 
monomelic  Al  at  pH  levels  from  about  3.8  to  5.5  is 
controlled  by  organic  matter  in  O  and  A  horizons, 
and  by  DOC,  pH,  and  extractable  Fe  and  Al  in 
mineral  horizons.  Isotherms  from  three  soils  show 
that  S04  dissolved  from  the  O  and  A  horizons  will 
be  sorbed  by  the  mineral  soil  only  when  concentra- 
tions exceed  about  8  mg/L.  Stream  chemistry  sug- 
gests that  acidic  soil  solutions  are  neutralized  and 


soluble  Al  is  sorbed  as  waters  percolate  beneaf 
the  mineral  soil.  (Author's  abstract) 
W88-07999 


MICROBIAL  FERROUS  IRON  OXIDATION  I; 
ACIDIC  SOLUTION, 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  PA.  Dept.  c 
Civil  Engineering. 

J.  R.  Smith,  R.  G.  Luthy,  and  A.  C.  Middleton. 
Journal     Water     Pollution     Control     Federatio 
JWPFA5,  Vol.  60,  No.  4,  p  518-530,  April  1988.  1 
fig,  6  tab,  47  ref. 

Descriptors:  'Oxidation,  'Biological  oxidatioi 
'Weathering,  'Acidity,  'Leaching,  'Microbii 
leaching,  'Mining  industry,  'Iron  bacteria,  'Sulfu 
bacteria,  Ores,  Metals,  Thiobacillus  ferrooxidan: 
Sulfide,  Hydrogen  ion  concentration,  Sulfuric  acic 
Yield  equations,  Thermodynamic,  Growth  rate: 
Growth  kinetics,  Sludge,  Films. 

Microbial  ferrous  iron  oxidation  in  a  dilute  sulfuri 
acid  medium  at  low  pH  was  investigated.  As  pai 
of  a  study  of  acidic  leach  solution  chemistry  an 
chemical  speciation  effects  on  metal-sulfide  oxidi 
tion  these  studies  were  performed  to  understan 
the  processes  that  accompany  microbial  extractio 
of  metals  from  ores,  and  to  learn  of  similar  rea< 
tions  that  may  occur  naturally.  pH  values  of  1.0  t 
2.4  affected  microbial  oxidation  rate  very  littli 
Microbial  yield  coefficients  were  experimentall 
determined  and  agreed  with  predictions  from  the: 
modynamic  considerations.  The  maximum  specif! 
growth  rate  coefficient  and  the  half-velocity  coe 
ficient  represented  experimental  data.  Oxidatio 
occurred  rapidly  and  the  minimum  sludge  ag 
value  was  about  0.4  day.  Attached  film  process! 
may  be  the  most  appropriate  systems  for  achievin 
microbial  oxidation  of  ferrous  iron.  (Author's  al 
stract) 
W88-08009 


HYPOXIA  AND  SALINITY  IN  VIRGINIA  E! 
TUARIES, 

William  and  Mary  Coll.,  Gloucester  Point,  V/ 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 
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SULFUR,  HALOGENS,  AND  HEAVY  METAL 
IN  SUMMER  RAINS,  CHURCHILL,  MANIT( 
BA,  CANADA, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  G 

ography. 

S.  J.  Vermette,  and  V.  G.  Bingham. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  1( 

No.  2,  p  187-193,  May  1987.  4  fig,  4  tab,  9  re 

Descriptors:  'Air  pollution,  'Subarctic  zon 
'Rain,  'Heavy  metals,  'Halogens,  'Sulfur,  'Pat 
of  pollutants,  Zinc,  Chlorine,  Aluminum,  Bromin 
Iron,  Iodine,  Magnesium,  Manganese,  Sodium,  V. 
nadium,  Barium,  Calcium,  Copper,  Backgrouti 
levels,  Power  plants,  Churchill,  Manitoba,  Canad 

Rain  samples  were  collected  during  the  summer  i 
1985  in  Churchill,  Manitoba.  Seventeen  target* 
elements  were  determined  in  13  rain  events  b 
either  neutron  activation  analysis  or  inductive: 
coupled  plasma  mass  spectroscopy.  Elemental  coi 
centrations  were  found  to  vary  with  rain  event 
dependent  in  part  on  both  surface  cover  and  a 
trajectory.  Snow-covered  lowlands  (wet  in  la 
spring  and  summer)  and  a  late  thaw  of  the  i( 
cover  in  the  western  basin  of  Hudson  Bay  ai 
thought  to  restrict  the  availability  of  natural  aer 
sols.  Al,  Br,  Fe,  I,  Mg,  Mn,  and  V  were  moderat 
ly  enriched.  The  high  enrichment  of  S,  and  i 
strong  correlation  with  CI,  was  related  to  anthr 
pogenic  emissions  from  the  local  power  plant.  Tl 
high  Cu  and  Zn  enrichments  were  not  as  easi 
traced  but  may  be  due  to  transport  of  these  el 
ments  from  mine  and  smelter  complexes  appro? 
mately  200  km  to  the  southwest  of  Churchi 
(Author's  abstract) 
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SEDIMENT  NUTRIENT  FLUXES  IN  A  TIDAL 
FRESHWATER  EMBAYMENT, 

Waterways  Experiment   Station,   Vicksburg,   MS. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08030 


EXPERIMENTAL  VERIFICATION  OF  MULTI- 
COMPONENT  GROUND  WATER  CONTAMI- 
NATION PREDICTIONS, 

Michigan   Dept.   of  Natural   Resources,   Lansing. 

Waste  Management  Div. 

K.  M.  Clancy,  and  A.  A.  Jennings. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   307-316,   April    1988.    8   fig,   2   tab,   26   ref. 

Maryland   DNR   Contract   No.    P93-83-04,   DOE 

Contract    No.    DE-AC02-79EV-10253,   and    NSF 

Grant  ECE85-04199. 

Descriptors:  *Soil  properties,  'Groundwater  pollu- 
tion, *Path  of  pollutants,  Model  studies,  Solute 
transport,  Prediction,  Mathematical  studies,  Envi- 
ronmental effects.  Hydrology,  Aquifers,  Soil  prop- 
erties, Variability. 

Recent  advances  in  mass  transport  modeling  have 
made  possible  computation  of  the  theoretical  con- 
sequences of  intricate  multicomponent  species 
interactions  during  ground  water  contamination 
events.  Predictions  such  as  strong  chromatogra- 
phic effects  and  induced  downstream  precipita- 
tions may  have  considerable  impact  on  environ- 
mental analysis  and  regulation.  Results  of  laborato- 
ry attempts  to  verify  theoretical  multicomponent 
transport  predictions  are  discussed.  Evidence  pre- 
sented here  indicates  that  natural  variability  of  soil 
properties  make  such  verifications  difficult.  Al- 
though species  interactions  are  easily  confirmed, 
dramatic  effects  often  exist  only  within  small  math- 
ematical windows  in  strongly  variable  coefficient 
sets.  Currently,  the  ability  to  generate  multicom- 
ponent predictions  apparently  exceeds  the  ability 
to  quantify  the  necessary,  presumably  determinis- 
tic, information  required  for  real  soils.  (Author's 
abstract) 
W88-08037 


PREDICTING  INFILTRATION  PARAMETERS 
FOR  A  ROAD  SEDIMENT  MODEL, 

Agricultural  Research  Service,  Pullman,  WA. 
G.  N.  Flerchinger,  and  F.  J.  Watts. 
American     Society     of    Agricultural     Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1700-1705,  November- 
December  1987.  2  fig,  4  tab,  17  ref. 

Descriptors:  'Erosion,  *Runoff,  'Sediments,  'Path 
of  pollutants,  'Green-Ampt  parameters,  'Soil 
properties,  'Model  studies,  'Infiltration  rate,  'In- 
filtration, Mathematical  studies.  Prediction,  Simu- 
lated rainfall,  Capillary  water,  Capillary  suction. 
Water  pollution  sources,  Hydraulic  conductivity, 
Equations. 

Methods  for  predicting  Green-Ampt  infiltration 
parameters  for  very  coarse-textured  soils  are  not 
well  established.  Before  accurate  runoff  and  ero- 
sion predictions  can  be  made  for  these  soils,  a  large 
data  base  and  correlations  to  other  soil  properties 
are  required.  Runoff  data  were  collected  and  infil- 
tration parameters  were  determined  for  simulated 
rainfall  events  on  forest  roads.  These  results  were 
combined  with  data  from  similar  studies,  and  pre- 
dictive equations  were  established  for  the  Green- 
Ampt  infiltration  parameters  using  soil  texture  and 
porosity.  The  equations  account  for  70%  of  the 
variation  in  hydraulic  conductivity  and  88%  of  the 
variation  in  capillary  suction  head.  (Author's  ab- 
stract) 
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EXPORT  OF  MIREX  FROM  LAKE  ONTARIO 
TO  THE  ST.  LAWRENCE  ESTUARY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
K.  R.  Lum,  K.  L.  E.  Kaiser,  and  M.  E.  Comba. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  67,  No.  1,  p  41-51,  November  1987.  1  fie,  2 
tab,  36  ref. 

Descriptors:  'Lake  Ontario,  'Eels,  'Whales,  'Path 
of  pollutants,   'Mirex,   'Saint   Lawrence  estuary, 


♦Path  of  pollutants,  'Solute  transport,  'Particulate 
matter,  'Fate  of  pollutants,  'Limnology,  Water 
pollution  effects,  Lake  restoration.  Organic  com- 
pounds, Heavy  metals,  Sediments,  Water  pollution 
sources,  Pesticides. 

The  relative  importance  of  migrating  eels  and  sus- 
pended particulate  material  (biotic  and  abiotic)  as 
transporters  of  mirex  from  Lake  Ontario  to  the  St. 
Lawrence  River  Estuary  is  evaluated  in  the  con- 
text of  a  possible  adverse  impact  on  the  St.  Law- 
rence beluga  population.  The  estimates  suggest 
that  transport  of  mirex  out  of  Lake  Ontario  by  eels 
(2270  g  annually)  is  almost  twice  that  due  to  sus- 
pended particulate  flux  (1370  g  annually).  Mass 
balance  calculations  for  mirex  in  Lake  Ontario 
indicate  that  transport  by  migrating  eels  and  partic- 
ulate matter,  combined  coverage  of  surficial  sedi- 
ments by  continuing  deposition  of  new  material, 
could  effectively  'cleanse'  Lake  Ontario  of  mirex 
inputs  in  100  years  or  less.  Using  mirex  as  a  proto- 
type to  simulate  the  fate  of  hydrophobic  organic 
chemicals  in  Lake  Ontario  led  to  a  revised  sedi- 
ment budget  for  this  final  lake  in  the  Great  Lakes- 
St.  Lawrence  system.  According  to  this  budget, 
94%  of  the  suspended  particulate  material  entering 
Lake  Ontario  is  retained  in  the  depositional  basins 
and,  by  ierence,  most  hydrophobic  organic  con- 
taminants and  metal  forms  having  a  dominant  asso- 
ciation with  the  particulate  phase,  would  be  ex- 
pected to  behave  in  a  similar  fashion.  (Author's 
abstract) 
W88-08067 


PALEOLIMNOLOGICAL  EVIDENCE  OF 
RECENT  ACIDIFICATION  IN  TWO  SUDBURY 
(CANADA)  LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

S.  S.  Dixit,  A.  S.  Dixit,  and  R.  D.  Evans. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  67,  No.  1,  p  53-67,  November  1987.  9  fig,  3 

tab,  43  ref. 

Descriptors:  'Diatoms,  'Paleolimnology,  'Acid 
rain,  'Fate  of  pollutants,  'Smelting,  'Lake  acidifi- 
cation, 'Air  pollution  effects,  'Water  pollution 
effects,  'Hydrogen  ion  concentration,  Aquatic 
habitats,  Sulfates,  Limnology,  Water  pollution 
sources,  Ontario,  Emissions,  Lakes,  Sudbury. 

As  a  result  of  an  increase  in  S02  emissions  from 
the  metal  mining  and  smelting  activities  in  the 
vicinity  of  Sudbury,  severe  detrimental  effects 
have  been  reported  on  aquatic  ecosystems.  How- 
ever, documentation  of  the  time  and  rates  of  lake 
acidification  are  not  available.  The  purpose  of  the 
present  study  is  to  provide  this  iormation  by  utiliz- 
ing the  stratigraphic  analysis  of  sedimentary  dia- 
toms from  Hannah  and  Clearwater  lakes.  The 
study  indicates  that,  in  Hannah  Lake,  acidification 
occurred  soon  after  the  roasting  of  ore  started  at 
Copper  Cliff  in  the  1880s.  Between  about  1880  and 
1975,  the  ierred  lake  water  pH  declined  from  a 
high  of  6.0  to  a  low  of  4.6.  After  the  lake  was 
neutralized  in  1975  its  measured  pH  increased  from 
4.3  to  7.0.  This  increase  was  also  indicated  by  an 
increase  in  diatom-ierred  pH.  In  Clearwater  Lake, 
acidification  commenced  after  1930.  Between 
about  1930  and  1970  the  pH  declined  from  6.0  to 
4.2.  Due  to  reduction  in  S02  emissions,  no  further 
pH  decline  has  occurred  since  about  1970.  The 
study  indicates  that,  in  addition  to  the  existing 
buffering  capacity  of  the  lakes,  the  lake's  distance 
from  the  point  source  and  past  changes  in  smelting 
practices  may  have  greatly  influenced  the  onset  of 
acidification  in  Sudbury  lakes.  (Author's  abstract) 
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CADMIUM  SULFATE  APPLICATION  TO 
SLUDGE-AMENDED  SOILS:  I.  EFFECT  ON 
YIELD  AND  CADMIUM  AVAILABILITY  TO 
PLANTS, 

Arkansas  Univ.,  Marianna.  Eastern  Arkansas  Soil 

Testing  and  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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LIMNOLOGICAL  STUDIES  ON  THE  NOZHA 
HYDRODROME,     EGYPT,     WITH     SPECIAL 


Sources  Of  Pollution — Group  5B 

REFERENCE  TO  THE  PROBLEMS  OF  POL- 
LUTION, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  67,  No.  2/3,  p  195-214,  December  1987.  15 
fig,  3  tab,  28  ref.  International  Atomic  Energy 
Agency  Research  Contracts  R1/R2/SD. 

Descriptors:  'Nozha  Hydrodrome,  'Tilapia,  'Lim- 
nology, 'Seasonal  variation,  'Water  pollution  ef- 
fects, 'Heavy  metals,  'Path  of  pollutants,  'Bioac- 
cumulation.  'Water  pollution  sources,  Lake  sedi- 
ments, Phytoplankton,  Tissue  analysis,  Iron, 
Egypt,  Lakes,  Fish,  Canals,  Nitrites,  Phosphates, 
Diatoms,  Silicates,  Cadmium. 

Water  samples  were  collected  in  the  different  sea- 
sons during  the  period  1979-1981  from  the  Nozha 
Hydrodrome,  Egypt,  a  small  shallow  lake  receiv- 
ing polluted  Nile  water,  to  gain  information  on  the 
environmental  conditions,  nutrient  contents,  levels 
of  trace  metals  and  their  possible  variations  in 
relation  to  pollution  effects.  The  accumulation  of 
trace  metals  in  the  lake  sediments  and  in  different 
tissues  of  the  common  fish,  Tilapia  species,  was 
also  investigated.  The  seasonal  changes  of  nutrients 
in  the  Hydrodrome  are  mostly  influenced  by  their 
allochthonous  input,  and  their  main  source  is  the 
supply  of  polluted  Nile  water,  which  first  affects 
the  inlet  region.  The  high  concentrations  of  inor- 
ganic nitrogenous  and  phosphate  salts  in  the  feed 
water  are  due  to  the  discharge  of  untreated  sewage 
and  industrial  wastes,  as  well  as  agricultural  run-off 
into  the  water  source  of  the  Hydrodrome  (Mah- 
moudia  Canal).  The  nitrite  produced  in  the  lake  is 
principally  from  nitrification  of  ammonia.  The  au- 
tochthonous supply  of  nitrate  and  phosphate  is 
mainly  from  the  decay  of  phytoplankton  and  sub- 
sequent release  from  lake  sediments.  The  increase 
in  silicate  coincided  principally  with  dissolution  of 
diatom  frustules.  The  seasonal  variations  of  trace 
metals  in  the  Hydrodrome  are  attributed  to  both 
external  and  internal  iluences.  The  external 
iluences  reflect  the  impact  of  man  on  the  water 
source  of  the  Hydrodrome,  whereas  the  internal 
iluences  represents  the  events  which  occur  within 
this  lake.  The  data  suggest  a  direct  relationship 
between  the  concentrations  of  metals  in  the  lake 
water  and  their  concentrations  in  Tilapia  fish.  The 
data  illustrate  the  ability  of  fish  to  absorb  high 
levels  of  heavy  metals  and  the  ability  of  the  lake 
sediments  to  accumulate  these  metals  relative  to 
those  found  in  the  lake  water  and  the  fish.  In 
general,  iron  showed  the  highest  mean  values  in 
the  lake  water,  sediments  and  fish,  whereas  cadmi- 
um was  present  in  the  lowest  concentrations.  (Au- 
thor's abstract) 
W88-08070 


INTERACTIONS  BETWEEN  POLYCYCLIC  AR- 
OMATIC HYDROCARBONS  AND  NATURAL 
AQUATIC  HUMIC  SUBSTANCES,  CONTACT 
TIME  RELATIONSHIP, 

Senter  for  Industriforskning,  Oslo  (Norway). 
S.  Johnsen. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  67,  No.  2/3,  p  269-278,  December  1987.  8  fig, 
2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons, 
'Polycyclic  aromatic  hydrocarbons,  'Humic  acids, 
'Water  pollution  effects,  'Adsorption,  Analytical 
methods,  Organic  compounds,  Solubility,  Gas 
chromatography,  Mass  spectrometry,  Solute  trans- 
port, Bioavailability. 

Interactions  between  polycyclic  aromatic  hydro- 
carbons (PAH)  and  natural  aquatic  humic  sub- 
stances (NAHS)  as  a  function  of  contact  time  were 
studied.  Eight  PAH  compounds  were  dissolved  in 
NAHS  and  recovered  by  cyclohexane  extraction 
after  storage  times  ranging  from  4  to  70  days. 
Natural  water  containing  low  concentrations  of 
humus  was  used  for  the  blanks.  Analyses  were 
carried  out  by  selected  ion  monitoring  gas  chroma- 
tography/mass  spectrometry  (SIM  GC/MS).  In 
general,  the  recoveries  of  all  studied  PAH,  except 
for  triphenylene,  decreased  with  increasing  contact 
time.  The  results  suggest  that  strong  bonds  were 
formed  between  PAH  and  NAHS.   In  the  early- 
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pari  of  the  experiment  (4  and  7  days)  the  recover- 
ies of  the  different  PAH  decreased  with  increasing 
octanol-water  partition  coefficient  or  decreasing 
water  solubility  of  the  compounds.  For  the  longest 
stored  samples  (70  days),  the  recovery  of  the  PAH 
decreased  with  increasing  compound  reactivity. 
The  formation  of  stable  PAH-NAHS  complexes 
will  affect  the  transportation  and  the  bioavailability 
of  PAH.  Bonding  of  organic  micropollutants 
(OMP)  to  NAHS  may  result  in  decreased  sedimen- 
tation rates,  and  faster  transportation  of  such  pol- 
lutants from  the  source  throughout  the  recipient. 
On  the  other  hand,  the  complexation  or  bonding  of 
OMP  to  humic  substances  may  reduce  the  bioavai- 
lability of  these  compounds,  and  prevent  their 
uptake  by  living  organisms.  (Author's  abstract) 
W88-08072 


PARTITIONING  OF  HEAVY  METALS  INTO 
SELECTIVE  CHEMICAL  FRACTIONS  IN 
SEDIMENTS  FROM  RIVERS  IN  NORTHERN 
GREECE, 

Thessaloniki   Univ.,   Salonika   (Greece).   Environ- 
mental Pollution  Control  Lab. 
V.  Samanidou,  and  K.  Fytianos. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  67,  No.  2/3,  p  279-285,  December  1987.  4  tab, 
21  ref. 

Descriptors:  *Sediments,  *Partitioning,  *Heavy 
metals,  *Path  of  pollutants,  "Chemical  compounds, 
♦Fate  of  pollutants,  Greece,  Axios  River,  Aliak- 
mon  River,  Lead,  Cadmium,  Copper,  Iron,  Manga- 
nese, Zinc,  Chromium,  Sulfides,  Carbonates. 

A  five-step  sequential  extraction  technique  was 
used  to  determine  the  chemical  association  of 
heavy  metals  (Pb,  Cd,  Cu,  Fe,  Mn,  Zn,  Cr)  with 
major  sedimentary  phases  (exchangeable  cations, 
easily  reducible  compounds,  organic  sulfidic 
phases,  carbonates  and  residual  components)  in 
samples  from  rivers  northern  Greece  (Axios  and 
Ahakmon).  From  the  obtained  data  it  can  be  seen 
that  the  surplus  of  metal  contaminants  introduced 
into  the  aquatic  system  from  anthropogenic 
sources  usually  exists  in  relatively  unstable  chemi- 
cal forms.  A  high  proportion  of  the  elements  stud- 
ied remains  in  the  residual  fraction  for  the  Axios 
River  and  in  the  organic  fraction  for  the  Aliakmon. 
Most  of  the  non-residual  portion  is  bound  to  ferro- 
manganese  oxides  and  to  organic  matter.  (Author's 
abstract) 
W88-08073 


ABUNDANCE  AND  DISTRIBUTION  OF  DIS- 
SOLVED INORGANIC  NUTRIENTS  IN  THE 
EBRO  DELTA  BAYS  (ABUNDANCIA  Y  DIS- 
TRIBUCION  DE  NUTRIENTES  INORGANI- 
COS  DISUELTOS  EN  LAS  BAHIAS  DEL 
DELTA  DEL  EBRO), 

Instituto  de  Ciencias  del  Mar,  Barcelona  (Spain). 
M.  Delgado,  and  J.  Camp. 

Investigacion  Pesquera  IPESAV,  Vol.  51,  No.  3,  p 
427-441,  September  1987.  5  fig,  3  tab,  20  ref. 
CAICYT-CSIC  Project  AC  16/84. 

Descriptors:  'Salinity,  'Cycling  nutrients,  'Phyto- 
plankton,  'Water  pollution  sources,  'Nutrients, 
'Path  of  pollutants,  'Estuaries,  'Bays,  'Inorganic 
compounds,  'Primary  productivity.  Mineraliza- 
tion, Biomass,  Nitrogen,  Phosphorus,  Spain,  Ebro 
Delta. 

Information  obtained  between  1982  and  1986  on 
the  abundance  and  distribution  of  some  inorganic 
nutrients  (nitrite,  nitrate,  ammonium,  phosphate 
and  silicate)  in  the  bays  of  Fangar  and  Alfacs, 
located  to  the  north  and  south  of  the  Ebro  Delta 
respectively,  is  described.  The  highest  nutrient 
concentrations  were  associated  with  low  salinity 
waters,  coming  from  fresh  water  discharged 
through  irrigation  channels.  In  Alfacs  the  major 
gradient  in  nutrient  concentrations  occurred  in  the 
transversal  direction  of  the  bay,  and  the  phyto- 
plankton  chlorophyll-a  distribution  was  superim- 
posed on  it.  Nitrogen  and  phosphorus  (nitrate  + 
nitrite  and  phosphate  forms)  entering  Alfacs  Bay 
by  means  of  discharged  freshwater  explain  only  a 
small  part  of  the  estimated  primary  productivity 
(less  than  25%).  The  importance  in  the  bays  of 
organic  matter  remineralization  processes  and  ap- 


parent nitrogen  deficiency  with  respect  to  phos- 
phorus are  discussed.  (See  also  W88-08088)  (Au- 
thor's abstract) 
W  8  8-08091 


SEASONAL  AND  SPATIAL  DISTRIBUTION 
OF  PHYTOPLANKTON  IN  THE  RIA  OF  PON- 
TEVEDRA  (NW  SPAIN)  (DISTRIBUCION  ES- 
TACIONAL  Y  ESPACIAL  DEL  FITOPLANC- 
TON  EN  LA  RIA  DE  PONTEVEDRA  (NO  DE 
ESPANA)), 

Instituto  de  Investigaciones  Marinas,  Vigo  (Spain). 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08092 


RELATIONSHIPS  BETWEEN  BATHYMETRY, 
WATER  QUALITY  AND  DIATOMS  IN  SOME 
HEBRIDEAN  LOCHS, 

University   Coll.,   London  (England).   Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08096 


SPATIAL  DISTRIBUTION  OF  DENITRIFYING 
ACTIVITY  IN  A  STREAM  DRAINING  AN  AG- 
RICULTURAL CATCHMENT, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
J.  G.  Cooke,  and  R.  E.  White. 
Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 
509-519,  December  1987.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Fate  of 
pollutants,  'Agricultural  runoff,  'Denitrification, 
'Nitrogen  removal,  'Enzymes,  'Streams,  Sedi- 
ments, Spatial  distribution,  Distribution  patterns, 
Cores,  River  Dorn,  England,  Silt,  Sand,  Gravel, 
Nitrate,  Water  quality. 

A  field  study  was  made  of  the  spatial  distribution 
of  denitrification  activity  in  the  sediment  of  the 
River  Dorn,  Oxfordshire,  England.  An  assay  of 
denitrifying  enzyme  activity  was  used  to  examine 
the  distribution  of  denitrification  with  depth  in 
cores  of  sediment  representative  of  the  types  found 
in  the  stream.  The  maximum  activity  recorded  in  a 
predominantly  silt  sediment  core  was  5  times  great- 
er than  that  recorded  in  a  sandy  gravel  core.  In 
both  fine  sand  and  silt  cores,  peaks  in  denitrifier 
enzyme  activity  were  shown  to  correspond  to  the 
limit  of  the  nitrate  diffusion  front.  At  this  depth  the 
redox  potential  dropped  rapidly  from  +300  mV  to 
0  or  less.  Denitrifying  enzyme  activity  in  the 
stream  water  was  negligible.  In  situ  denitrification 
activity  (IDA)  measurements  were  carried  out  in 
an  800  m  reach  of  the  Dorn  using  the  acetylene 
inhibition  technique  on  small  sediment  cores.  Con- 
current measurements  were  also  made  of  stream 
depth  and  velocity,  nitrate  concentration  in  the 
interstitial  water,  and  the  wet  bulk  density,  loss  on 
ignition,  mineralizable  carbon  and  total  nitrogen 
contents  of  the  sediment.  Mineralizable  carbon  was 
the  variable  which  showed  the  best  correlation 
with  IDA.  Highest  IDAs  were  associated  with 
accumulations  of  fine-grained  sediment  at  meander 
bends.  Mean  IDAs  measured  under  flood  condi- 
tions were  significantly  higher  (P<0.05)  than  those 
measured  under  baseflow.  It  was  estimated  that 
denitrification  reduced  the  nitrate  load  in  the  River 
Dorn  by  15%  under  summer  baseflow  conditions. 
(Author's  abstract) 
W88-08112 


DISTRIBUTION  COEFFICIENTS  OF  CD,  CO, 
NI,  AND  ZN  IN  SOILS, 

Technical  Univ.  of  Denmark,   Lyngby.  Dept.  of 

Sanitary  Engineering. 

P.  R.  Anderson,  and  T.  H.  Christensen. 

Journal  of  Soil  Science  JSSCAH,  Vol.  39,  No.  1,  p 

15-22,  March  1988.  1  fig,  5  tab,  19  ref. 

Descriptors:  'Soil  contamination,  'Soil  chemistry, 
'Heavy  metals,  'Cadmium,  'Solute  transport, 
•Cobalt,  'Nickel,  'Zinc,  Adsorption,  Clays,  Iron, 
Manganese,  Oxides,  Hydrogen  ion  concentration, 
Correlation  analysis,  Statistics,  Path  of  pollutants. 

Batch  adsorption  experiments  were  conducted 
with  a  mixture  of  solutes  at  low  equilibrium  con- 
centrations   of    cadmium    (0.7-12.6    micrograms/ 


liter),  cobalt  (18-118  micrograms/liter),  nickel  (22- 
330  micrograms/liter),  and  zinc  (40-1480  micro- 
grams/liter) in  38  different  soils.  Statistical  correla- 
tions indicated  that  metal  sorption  onto  the  soils 
was  influenced  by  the  presence  of  clays  and  hy- 
drous oxides  of  iron  and  manganese.  Based  on 
calculated  distribution  coefficients  for  these  metals, 
cobalt  will  generally  exhibit  the  highest  mobility  in 
soils,  but  the  mobility  of  zinc  will  increase  faster 
with  decreasing  pH.  Two  types  of  empirical  rela- 
tionships are  developed  from  these  data  to  estimate 
values  for  the  distribution  coefficients.  (Author's 
abstract) 
W88-08134 


BIODEGRADATION  OF  SUBSTANCES  AT 
LOW  CONCENTRATIONS  (BIOLOGISCHER 
ABBAU  VON  STOFFEN  BEI  GERINGEN  KON- 
ZENTRATIONEN), 

BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 

F.R.). 

U.  Pagga. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,   Vol.   20,   No.   4,  p   101-107,   August 

1987.  1  tab,  72  ref. 

Descriptors:  'Aquatic  ecosystems,  'Water  pollu- 
tion sources,  'Water  pollution  effects,  'Biodegra- 
dation,  Ecological  effects,  Effluents,  Toxins,  Eco- 
systems, Surface  water. 

The  testing  of  a  substance's  biodegradability  is 
crucial  to  an  assessment  of  its  ecological  compat- 
ibility. A  short-lived  ecotoxin  represents  less  of  a 
risk  than  a  long-lived  one.  Modern  analytical  tech- 
niques often  show  that  surface  waters  and  effluent 
from  water-treatment  plants  contain  not  only  long- 
lived  substances  but  also  those  that  were  classified 
as  being  biodegradable.  In  addition  to  hydraulic 
reasons  for  this,  there  may  be  microbiological 
causes,  which  are  discussed  with  reference  to  liter- 
ature sources.  Examples  of  substances  that  are 
found  in  surface  waters  are  also  provided.  The 
paper  concludes  with  a  discussion  on  the  attendant 
ecotoxicological  risks  of  a  substance  that  is  present 
at  low  concentrations  in  surface  water.  (Author's 
abstract) 
W88-08150 


REMOBILIZATION  OF  HEAVY  METALS 
FROM  RIVER  DEPOSITS  BY  ORGANIC  COM- 
PLEXING  AGENTS:  2.  NOTE-REMOBILIZA- 
TION  OF  CU,  PB,  CD,  NI,  ZN,  AND  MN  BY 
OVERACIDIFICATION  OF  WATERS  AND  BY 
NTA  (ZUR  REMOBILISIERUNG  VON 
SCHWERMETALLEN  AUS  FLUSS-SEDIMEN- 
TEN  DURCH  ORGANISCHE  KOMPLEX- 
BILDNER:  2.  MITT.:  REMOBILISIERUNG 
VON  CU,  PB,  CD,  NI,  ZN  UND  MN  DURCH 
VERSAUERUNG  DES  GEWASSERS  UND 
DURCH  NTA), 

Gould  Defense  Systems,  Inc.,  Glen  Burnie,  MD. 
Defense  Electronics  Div. 
F.  Dehnad,  K.  Wisser,  and  M.  Rieck. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,   Vol.   20,   No.   4,   p    114-117,   August 
1987.  1  fig,  5  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Copper,  'Lead,  'Path  of  pollutants, 
'Sediments,  'Cadmium,  'Nickel,  'Zinc,  'Manga- 
nese, 'River  beds,  'Nitrilotriacetic  acid,  Acidity, 
Chelation,  Calcium. 

Remobilization  of  Elbe  River  deposits  by  NTA 
content  of  the  river  water  and  as  a  function  of 
acidity  has  been  investigated.  Local  overacidifica- 
tion  (e.g.,  acid  waste  flowing  in  surface  waters) 
remobilizes  deposited  heavy  metals,  which  main- 
tain increased  concentrations  after  mixing  and  neu- 
tralization. Also,  any  content  of  NTA  in  surface 
waters  remobilizes  deposited  metals  according  to 
their  concentrations  in  solution  and  to  their  con- 
stants of  chelation.  A  series  of  tests  indicated  that  a 
content  of  200  micrograms/liter  NTA  effected  at 
least  95%  chelation  by  metals-83%  by  remobiliza- 
tion of  zinc,  nickel,  and  copper,  and  12%  by  remo- 
bilization of  calcium.  (Author's  abstract) 
W88-08151 
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MISSION  AND  IMMISSION  OF  ORGANIC 
\LOGEN  COMPOUNDS  IN  THE  CATCH- 
ENT  AREA  OF  THE  RIVER  RUHR, 

ihrverband.  Essen  (Germany,  F.R.).  Chemisches 

d  Biologisches  Lab. 

Klopp,  and  K.H.  Kornatzki. 

itschrift  fuer  Wasser  -  und  Abwasser  Forschung 

VABAQ,  Vol.  20,  No.   5,  p   160-167,  October 

57.  10  fig,  25  ref. 

iscriptors:  'Organic  halogen  compounds,  *Ruhr, 
'ater  pollution  sources,  'Organic  compounds, 
alogens,  'Catchment  areas,  Rivers,  Wastewater 
atment  plants.  Runoff,  Spruce  trees,  Terpenes, 
nlight  exposure,  Organic  halogen  compounds, 
hr  river,  Rainfall,  Municipal  wastewater. 

measuring  the  immission  and  emission  of  AOX 
ganic  halogen  compounds),  the  origin  and  loca- 
II  of  halog-containing  substances  were  invest- 
ed in  the  catchment  area  of  the  River  Ruhr.  A 
h  of  the  annual  AOX-emission  into  the  receiv- 
waters  arises  from  municipal  clarification 
nts,  a  third  from  direct  emitting  cellulose  works 
I  nearly  half  from  diffuse  sources  caused  by 
cipitation.  The  average  AOX-concentration  in 
ing  rain  is  about  20  micrograms/1,  which  in- 
ases  in  the  run-off  from  unpaved  areas  and  in 
mndwater  run-off  which  is  close  to  the  surface. 
t  AOX-load  in  run-off  from  paved  areas  is 
rly  as  high  as  in  municipal  waste  waters.  Labo- 
jry  experiments  showed  the  formation  of  halo- 
i-containing  organic  substances  when  HCl-gas 
:ts  with  unsaturated  terpenes  from  natural 
nee  oil  under  exposure  to  sunlight.  These  find- 
s  raise  the  question  of  whether  or  not  a  consid- 
ble  part  of  the  AOX  in  receiving  waters  is  of 
genie  origin.  (Author's  abstract) 
8-08159 


TAL  BACTERIAL  CELL  COUNTS  AND  ES- 
RASEACTIVITY  IN  A  SMALL  UNPOLLUT- 
STREAM  DURING  THE  MAIN  VEGETA- 
'E  PERIOD, 

iamthochschule  Essen  (Germany,  F.R.).  Fach- 
:ich  9  -  Geologie. 
ichuller. 

tschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ABAQ,  Vol.  20,  No.  6,  p  189-192,  December 
7.  4  fig,  22  ref. 

criptors:  'Bacteria,  'Self-purification,  'Sedi- 
its,  'Water  analysis,  'Bacterial  analysis,  *En- 
les,  'Chemical  analysis,  'Stream  biota,  Vegeta- 
period,  Esterase  activity,  Cell  counts,  Ruhr 
er. 


m  May  to  October  1986,  40  water  samples  and 
Kdiment  samples  were  collected  from  a  small 
olluted  woodland  stream  (tributary  of  the 
■  near  Essen).  Total  bacterial  biomass  was 
sured  by  epifluoresence  microscopic  counts 
IC).  The  heterotrophic  activity  was  recorded 
analysis  of  esterase  activity  with  fluorescein 
etate  (FDA).  In  the  moving  body  of  water,  the 
:entration  of  total  bacteria  distinctly  increased 
I  distance  from  the  source,  mainly  due  to  the 
it  of  terrestrial  bacteria.  However,  the  esterase 
rity  showed  only  slight  differences  between 
ce  and  lower  reaches  of  the  stream.  In  the 
ment,  there  was  a  significant  linear  correlation 
veen  total  bacterial  counts  and  enzymatic  activ- 
(Author's  abstract) 
i-08163 


'LICATION  OF  DIALYSIS  BAGS  FOR 
NITORING  THE  GROUNDWATER  QUAL- 
DOWNSTREAM  OF  A  LANDFILL, 

reuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

rologie. 

primary  bibliographic  entry  see  Field  5A 

1-08165 


IiUBUTION    OF   ORGANIC    MICROPOL- 
ANTS  IN  DIFFERENT  SIZE  FRACTIONS 
SEDIMENT    AND    SUSPENDED    SOLID 
tTICLES  OF  THE  RIVER  ROTMAIN, 

reuth  Univ.  (Germany,  F.R.).   Lehrstuhl  fuer 

rologie. 

Jmlauf,  and  R   Bierl. 


Zeitschnft  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  6,  p  203-209,  December 
1987.  15  fig,  2  tab,  26  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Pollut- 
ant identification,  'Sediments,  'Suspended  sedi- 
ments, 'Chemical  analysis,  'Hydrocarbons,  Rot- 
main  River,  Polycyclic  aromatic  hydrocarbons, 
River,  Organic  compounds,  Polychlorinated  bi- 
phenyls,  Water  pollution  sources. 

The  partitioning  of  several  organic  micropollutants 
(gamma-HCH  (hexachlorocyclohexane),  PCB  (po- 
lychlorobiphenyl),  PAH  (polycyclic  aromatic  hy- 
drocarbons)) to  sediments  and  suspended  solids  of 
a  lightly  polluted  river  in  northeast  Bavaria  was 
investigated.  An  elutriator  system  was  used  to 
obtain  different  particle  size  fractions.  In  situ  frac- 
tionation and  analysis  of  suspended  sediment  re- 
vealed that  about  60%  of  the  total  load  of  polycy- 
clic aromatic  hydrocarbons  is  transported  by 
middle  silt  fractions.  Trace  organics  with  lower 
partition  coefficients  like  gamma-HCH  were 
mainly  found  in  solution.  The  maximum  adsorption 
of  PAH  in  the  middle  and  coarse  silt  fractions 
could  be  related  to  the  content  of  organic  carbon 
and  the  extent  of  degradation  of  the  humic  materi- 
al. (Author's  abstract) 
W88-08166 


BIOLOGICAL  DEGRADATION  OF  VOLATILE 
CHLORINATED  HYDROCARBONS  IN 
GROUNDWATER  AND  SEWAGE, 

Bundesgesundheitsamt,    Berlin    (Germany,    F.R.). 

Inst,  fuer  Wasser-,  Boden-  und  Lufthygiene. 

M.  Nerger,  and  R.  Mergler-Volkl. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,   Vol.    21,   No.    1,   p    16-19,   February 

1988. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Chlorinated  hydrocarbons,  'Biodegradation, 
'Microbial  degradation,  'Groundwater  pollution, 
'Carcinogens,  'Drinking  water,  Human  diseases, 
Chemical  analysis. 

In  the  groundwater  of  an  area  contaminated  by 
tetrachloroethene  a  sequential  dechlorination  of  te- 
trachloroethene  via  trichloroethene  and  cis-1,2- 
dichlorothene  to  vinyl  chloride  under  anaerobic 
conditions  was  observed  for  a  flow  distance  of 
about  500  m.  The  concentrations  of  cis-l,2-dichlor- 
oethene  and  vinyl  chloride  detected  in  groundwat- 
er were  1600  microns/1  and  120  microns/1  al- 
though neither  of  the  2  substances  were  identified 
as  primary  contaminants  in  the  investigation  area. 
The  possibility  of  microbiological  degradation  of 
tetrachloroethene  under  different  conditions  was 
investigated  by  laboratory  tests.  The  results  give 
rise  to  the  assumption  that  degradation  of  chlorin- 
ated hydrocarbons  underground  is  mainly  a  micro- 
biological process.  For  reasons  of  drinking  water 
hygiene,  particular  attention  should  be  paid  to 
these  transformation  processes  and  their  environ- 
ment requirements  since  one  of  the  metabolites, 
vinyl  chloride,  is  known  as  a  human  carcinogen. 
(Author's  abstract) 
W88-08172 


BENZENE  IN  THE  ANOXIC  HYPOLIMNION 
OF  A  FRESHWATER  LAKE, 

Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 

mische  Pflanzenphysiologie. 

F.  Juttner. 

Naturwissenschaften  NATWAY,  Vol.  75,  No.  3,  p 

151-153,  March  1988.  2  fig,  9  ref. 

Descriptors:  'Lakes,  'Benzenes,  'Hypolimnion, 
'Water  pollution  sources,  'Microorganisms, 
Anoxia,  Toluene,  Biogenic  formation,  Path  of  pol- 
lutants. 

During  a  study  of  a  small  lake  with  anoxic  hypo- 
limnion, accumulation  of  benzene  was  observed 
which  could  not  be  assigned  to  anthropogenic 
sources  but  points  to  a  microbial  origin.  The  lake 
studied  (Schleinsee,  SW  Germany)  has  an  area  of 
0.15  sq  km,  a  maximum  depth  of  10.5  m,  and  a 
residence  time  of  water  of  2.1  yr.  An  anoxic  hypo- 
limnion develops  every  year.  Lake  Schleinsee  was 
studied  over  a  period  of  3  years.  After  turnover  in 
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the  late  autumn  and  early  spring,  an  anoxic  hypo- 
limnion was  observed  every  year  in  the  summer 
and  autumn.  While  different  aromatic  compounds 
introduced  into  the  water  body  by  pollution  or 
runoff  from  the  lithosphere  (C2-  and  C3-benzenes) 
exhibited  fairly  closely  related  concentrations  in 
both  the  oxygen-containing  and  oxygen-depleted 
water  layers,  the  concentrations  of  benzene  and 
toluene  increased  significantly  towards  the  sedi- 
ment. After  the  turnover  of  the  lake  water,  a 
homogeneous  distribution  of  both  compounds  was 
observed  in  the  lake.  As  soon  as  anoxic  hypolim- 
nion developed  after  stratification  of  the  lake,  the 
benzene  and  toluene  concentrations  again  in- 
creased in  the  hypolimnion.  Intense  degradation  of 
organic  matter  and  protein  as  indicated  by  the  high 
concentrations  of  ammonium  ions  was  taking 
place.  Reports  on  a  biogenic  formation  of  benzene 
from  carbon  compounds  such  as  phenylalanine  are 
lacking  and  may  be  overlooked.  The  data  of  Lake 
Schleinsee,  however,  indicate  that  such  processes 
may  occur  in  anoxic  environments.  (Brock-PTT) 
W88-08174 


BOUNDARY     ELEMENT     APPROACH     FOR 
MODELLING  GROUNDWATER  MOVEMENT, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08185 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  1.  MACROSCOPIC  BALANCE  LAWS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
S.M.  Hassanizadeh. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  4,  p  196-206.  December  1986.  3  tab,  27  ref, 
append. 

Descriptors:  'Thermodynamics,  'Porous  media, 
'Fluid  flow,  'Mathematical  models,  'Hydrologic 
models,  'Earth-water  interfaces,  'Path  of  pollut- 
ants. Macroscopic  balance  laws,  Darcy's  Law, 
Fick's  Law,  Brines. 

In  the  first  of  2  papers  on  the  development  of  a 
general  thermodynamic  basis  for  the  study  of 
transport  phenomena  in  a  porous  medium  com- 
posed of  a  multi-component  fluid  flowing  through 
a  porous  rock  skeleton,  macroscopic  balance  laws 
for  mass,  momentum,  energy  and  entropy  of  solid 
phase  and  individual  species  of  the  fluid  phase 
were  derived  starting  from  a  microscopic  descrip- 
tion of  the  porous  medium.  Fluid  components  are 
miscible  and  homogeneous  thermodynamic  inter- 
actions among  them  take  place  at  the  molecular 
level.  Heterogeneous  thermodynamic  interactions 
occur  between  fluid  components  and  the  rock  at 
solid-fluid  interfaces.  In  the  microscopic  descrip- 
tion of  the  medium,  balance  laws  of  continuum 
theories  of  mixtures  are  employed  as  the  governing 
equations  at  points  within  the  fluid  phase.  At 
points  within  the  rock  aggregates,  classical  balance 
equations  of  continuum  mechanics  are  employed. 
Interfacial  jump  conditions  are  given  to  account 
for  interactions  between  fluid  species  and  the  rock. 
By  averaging  these  3  sets  of  equations,  one  arrives 
at  macroscopic  equations  of  balance.  A  macro- 
scopic formulation  of  the  second  law  of  thermody- 
namics for  the  medium  is  also  provided.  Macro- 
scopic balance  laws  will  have  to  be  supplemented 
by  appropriate  constitutive  relations  to  obtain  a 
complete  thermodynamic  theory  of  transport  proc- 
esses in  porous  media.  This  approach,  both  in 
concept  and  methodology,  is  the  same  as  that 
developed  by  Hassanizadeh  and  Gray.  It  makes  it 
possible  to  take  into  account  coupling  of  thermo- 
dynamic effects.  Among  the  final  results,  a  general- 
ization of  Fick's  and  Darcy's  Laws  for  transport  of 
concentrated  brine  in  porous  media  was  provided. 
(Author's  abstract) 
W88-08188 


DERIVATION  OF  BASIC  EQUATIONS  OF 
MASS  TRANSPORT  IN  POROUS  MEDIA: 
PART  2.  GENERALIZED  DARCY'S  AND 
FICK'S  LAWS, 
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Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene.  Leidschendam  (Netherlands). 
S.M.  Hassanizadeh. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  4,  p  207-222.  December  1986.  18  ref,  2  append. 

Descriptors:  *Mathematical  models,  *Hydrologic 
models,  *Path  of  pollutants,  'Porous  media,  'En- 
tropy, 'Brines,  Fick's  Law,  Darcy's  Law,  Cole- 
man and  Noll  method,  Mass  transport. 

In  the  second  of  a  series  of  2  papers  on  the  devel- 
opment of  a  general  thermodynamic  basis  for  the 
study  of  transport  phenomena  in  porous  media,  the 
porous  medium  is  modeled  as  a  superposition  of 
one  solid  continuum  interacting  with  an  N-compo- 
nent  fluid-phase  continuum.  Macroscopic  balance 
laws  derived  in  Part  1  provide  the  equations  of 
mass  and  momentum  for  the  mean  motion  of  the 
fluid  phase  and  diffusive  motions  of  individual 
components.  The  Coleman  and  Noll's  method  of 
exploitation  of  the  entropy  inequality  was  applied 
to  restrict  a  rather  general  set  of  constitutive  equa- 
tions. Gradients  of  the  fluid-phase  density  and  con- 
centrations of  N-l  components  are  included  among 
independent  variables  to  account  for  buoyancy  and 
cross-coupling  effects  properly.  Extensions  of  cer- 
tain classical  relations  for  fluid-phase  pressure, 
solid  stress  tensor,  and  components'  chemical  po- 
tentials were  obtained  as  results  of  the  constitutive 
theory.  Further  simplifications  and  linearizations  of 
constitutive  equations  and  balance  laws  yield  a 
general  extension  of  Darcy's  and  Fick's  Laws, 
applicable  to  cases  where  the  fluid  has  more  than 
one  main  component.  Both  relations  have  to  be 
modified  to  account  for  the  effect  of  high  concen- 
trations. Classical  forms  of  those  laws  are  valid 
only  if  fluid  components  exist  at  low  concentra- 
tions. All  assumptions  were  carefully  and  explicitly 
stated  during  the  course  of  development.  As  an 
illustration  of  the  theory,  proper  forms  of  Darcy's 
and  Fick's  Laws  for  the  flow  and  transport  of 
concentrated  brine  in  porous  media  are  given.  The 
development  also  provides  a  fundamental  basis  for 
equations  used  in  the  description  of  chemico-osmo- 
sis  effects.  (See  also  W88-08188)  (Author's  ab- 
stract) 
W88-08189 


QUALITATIVE  UV  SPECTROSCOPIC 

METHOD  AS  AN  INITIAL  GUIDE  TO 
SOURCE  ORIGINS  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS, 

National  Univ.  of  Singapore.  Dept.  of  Chemistry. 
H.  K.  Lee,  G.  J.  Wright,  and  W.  H.  Swallow. 
Environmental  Pollution  EPEBD7,  Vol.  49,  No.  3, 
p  167-175,  1988.  7  fig,  20  ref. 

Descriptors:  'Aromatic  compounds,  'Hydrocar- 
bons, 'Spectroscopy,  'Chemical  analysis,  'Pollut- 
ant identification,  'Water  pollution  sources.  Chro- 
matography, Water  analysis,  Reagents,  Sample 
preparation,  Laboratory  equipment. 

A  qualitative  method  for  determining  the  source 
origins  of  polycyclic  aromatic  hydrocarbons 
(PAH)  in  the  environment  is  described.  The 
method,  using  ultraviolet  spectroscopy,  takes  ad- 
vantage of  the  fact  that  aromatic  compounds  ex- 
hibit strong  absorption  in  the  ultraviolet  region.  It 
offers  a  fast  and  convenient  alternative  to  other 
methods,  which  usually  require  extensive  cleanup 
to  avoid  or  limit  interference  during  analysis;  this 
method  requires  only  basic  column  chromatogra- 
phy to  isolate  the  target  compounds.  A  Soxhlet 
apparatus  was  used  for  initial  extraction,  with  each 
extraction  requiring  several  hours.  Use  of  an  ultra- 
sonic extractor  should  enhance  the  time-saving 
qualities  of  the  technique.  Examples  of  the  applica- 
tion of  the  method  are  discussed,  and  the  results 
are  corroborated  by  those  previously  obtained  by 
other  methods.  It  is  concluded  that,  while  the  UV 
method  is  not  as  discriminating  as  statistical  analy- 
sis in  determining  PAH  origins,  it  has  the  advan- 
tage of  speed  and  can  be  supplemented  by  a  more 
exacting  method  if  necessary.  Representative  UV 
profiles  of  river  sediment  are  similar  to  those  of 
domestic  emission  extracts  indicating  that  domestic 
chimney  emissions  are  in  river  sediments.  (Au- 
thor's abstract) 
W88-08197 


STUDIES  ON  METAL  CONTENT  IN  THE 
BROWN  SEAWEED,  FUCUS  VESICULOSUS, 
FROM  THE  ARCHIPELAGO  OF  STOCK- 
HOLM, 

Uppsala  Univ.  (Sweden).  Dept.  of  Physiological 

Botany. 

A.  Forsberg,  S.  Soderlund,  A.  Frank,  L.  R. 

Petersson,  and  M.  Pedersen. 

Environmental  Pollution  EPEBD7,  Vol.  49,  No.  4, 

p  245-263,  1988.  3  fig,  9  tab,  35  ref. 

Descriptors:  'Tissue  analysis,  'Plant  physiology, 
'Fucus,  'Stockholm,  'Heavy  metals,  'Bioindica- 
tors,  'Water  pollution  sources,  Phaeophyta,  Alu- 
minum, Cadmium,  Cobalt,  Chromium,  Copper, 
Iron,  Manganese,  Nickel,  Lead,  Vanadium,  Zinc, 
Pollutant  identification,  Indicators,  Water  pollu- 
tion, Sampling. 

Concentrations  of  11  metals  (Al,  Cd,  Co,  Cr,  Cu, 
Fe,  Mn,  Ni,  Pb,  V,  and  Zn)  were  determined  in  the 
brown  seaweed  Fucus  vesiculosus  collected  from 
the  Archipelago  of  Stockholm.  Several  factors  that 
influence  the  metal  content  in  the  seaweed  have 
been  studied,  including  errors  caused  by  epiphytes, 
sea  exposure,  and  differences  based  on  which  part 
of  the  plant  is  analyzed.  It  is  concluded  that,  if  all 
these  factors  are  considered,  Fucus  vesiculosus 
plants  are  excellent  bioindicators  of  metal  pollu- 
tion. This  is  also  demonstrated  by  a  significant 
increase  in  metal  content  in  transplanted  Fucus 
vesiculosus  near  the  city  of  Stockholm.  The  results 
from  this  investigation  also  indicate  increasing 
metal  concentrations,  especially  Cd,  in  samples 
from  the  northern  parts  of  the  Archipelago;  this 
increase  could  result  from  industrial  activities  or 
runoff  from  mineralized  rivers.  It  could  also  indi- 
cate increased  biological  availability  at  northern 
localities.  (Doria-PTT) 
W88-08199 


RELATIONSHIP  BETWEEN  HYDROGEN  AND 
SULPHATE  IONS  IN  PRECIPITATION:  A  NU- 
MERICAL ANALYSIS  OF  RAIN  AND  SNOW- 
FALL CHEMISTRY, 

A.S.L.  and  Associates,  Helena,  MT. 

A.  S.  Lefohn,  and  S.  V.  Krupa. 

Environmental  Pollution  EPEBD7,  Vol.  49,  No.  4, 

p  289-311,  1988.  5  fig,  5  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Ions,  'Acid  rain,  'Sulfates,  'Chemistry 
of  precipitation,  'Numerical  analysis,  'Rain, 
'Snow,  Cations,  Anions,  Precipitation,  Rainfall, 
Air  pollution,  Air  pollution  effects,  Indicators, 
Sulfur  dioxide,  Chemistry. 

Selected  data  on  rain  and  snowfall  chemistry  were 
reviewed  and  numerical  analyses  conducted  to 
assess  the  relationship  between  hydrogen  and  sul- 
fate ion  concentrations.  The  strength  of  the  asso- 
ciation between  these  ions  was  varied  from  site  to 
site.  In  the  Midwestern  and  Eastern  regions,  the 
Pearson  correlation  coefficient  was  >  0.50,  while 
in  the  Central  and  Upper  Midwestern  United 
States,  the  correlation  coefficients  were  <  0.25. 
Regardless  of  the  strength  of  the  association,  all 
but  one  of  the  National  Atmospheric  Deposition 
Program  sites  assessed  exhibited  at  least  30%  of 
the  anions  (sulfate,  nitrate,  and  chloride)  associated 
with  cations  other  than  hydrogen.  For  sites  where 
the  strength  of  the  association  was  weak,  between 
65%  and  98%  of  the  anions  appeared  to  be  associ- 
ated with  cations  other  than  hydrogen.  Because  a 
large  percentage  of  the  anions  appear  to  be  associ- 
ated with  cations  other  than  hydrogen  even  at 
those  sites  where  the  association  between  hydro- 
gen and  sulfate  ions  was  strong,  it  is  concluded  that 
the  complex  chemistry  controlling  the  acidity  in 
precipitation  may  make  it  difficult  to  predict  the 
impact  of  a  reduction  in  sulfate  concentration. 
(Doria-PTT) 
W88-082O1 


SWELL  MODEL  OF  THE  GERMAN  BIGHT, 

Deutsches  Hydrographisches  Inst.,  Hamburg  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08202 


BEHAVIOUR  AND  TRANSPORT  OF  OI 
UNDER  SMOOTH  ICE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer 

ing. 

J.  Puskas,  E.  McBean,  and  N.  Kouwen. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  4,  p  510-518,  August,  1987.  10  fig,  4 

tab,  19  ref. 

Descriptors:  'Oil,  'Oil  slicks,  'Path  of  pollutants, 
'Ice,  'Model  studies,  'Boundary  layers,  'Ice- 
water  interfaces,  Mathematical  models,  Interfaces, 
Water  currents.  Flow  characteristics,  Shear,  Oil 
pollution,  Friction,  Drag,  Hydraulics,  Viscosity, 
Physical  properties,  Rheology,  Engineering,  Envi- 
ronmental engineering,  Oil  spills,  Ice  cover. 

A  mathematical  model  was  developed  to  describe 
the  transport  of  crude  oil  slicks  under  smooth  ice. 
The  expressions  for  the  relevant  forces  were  devel- 
oped from  basic  boundary  layer  theory  and  tested 
through  a  set  of  physical  experiments  using  three 
different  oils  in  the  laboratory.  The  oil  with  low 
viscosity  always  formed  a  long,  narrow  slick  ori- 
ented in  the  direction  of  water  flow,  whereas  the 
oils  with  higher  viscosities  usually  formed  short, 
wide  slicks  oriented  transversely  to  the  water  flow 
direction.  It  was  found  that  the  transport  of  oil 
slicks  oriented  longitudinally  to  the  water  flow  can 
be  modeled  by  balancing  the  shear  force  at  the  oil- 
water  interface  and  the  oil-ice  friction  force.  An 
additional  form  drag  force  is  the  dominant  driving 
force  for  oil  slicks  oriented  transversely  to  the 
flow.  For  oil  slicks  with  low  viscosities,  the  oil-ice 
friction  force  can  be  approximated  by  assuming 
'no-slip'  at  the  oil-ice  interface.  Although  these 
experiments  were  limited  to  water  velocities  in  the 
range  of  10-20  cm/s  under  smooth  ice,  the  results 
can  be  used  as  the  basis  for  further  research  using 
ice  of  varying  roughness  and  different  flow  re- 
gimes. (Doria-PTT) 
W88-08209 


VERIFICATION  OF  A  NUMERICAL  BEACH 
WATER  QUALITY  MODEL, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08212 


SALINIZATION  OF  RIVERS  AND  STREAMS: 
AN  IMPORTANT  ENVIRONMENTAL 

HAZARD, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
W.  D.  Williams. 

AMBIO  AMBOCX,  Vol.  16,  No.  4,  p  180-185 
1987.  6  fig,  6  tab,  18  ref. 

Descriptors:  'Salinization,  'Salinity,  'Rivers 
'Streams,  'Water  management,  Economic  aspects 
Ecological  effects,  Semiarid  lands,  Australia 
Africa,  North  America,  Education. 

Increases  in  the  salinity  of  rivers  and  streams  ir 
many  dry  parts  of  the  world  pose  an  ecological 
hazard.  The  significance  of  this  hazard  has  beer 
largely  overlooked  in  the  concern  to  investigatf 
more  obvious  economic  effects  and  how  to  miti 
gate  them.  This  article  discusses  the  nature  anc 
rate  of  salinity  change,  where  it  is  occurring,  thf 
causes  for  increased  salinity  and  what  can  be  don< 
to  mitigate  the  phenomenon.  Examples  of  saliniza 
tion  problems  in  Australia,  Africa,  and  Nortl 
America  are  discussed.  Salinization  is  an  importan 
problem  in  all  dry  parts  of  the  world  where  dry 
land  farming  is  practiced,  but  it  is  not  limited  tc 
arid  and  semiarid  areas.  The  first  objective  in  man 
aging  aquatic  salinization  must  be  to  provide  watei 
managers  with  a  better  understanding  of  the  eco- 
logical effects  of  salinization  of  rivers  and  streams 
(Sand-PTT) 
W88-08224 


CADMIUM  ACCUMULATION  AND  DEPURA 
TION  IN  ANODONTA  ANATINA  EXPOSEI 
TO  CADMIUM  CHLORIDE  OR  CADMIUM 
EDTA  COMPLEX, 

Utrecht   Rijksuniversiteit  (Netherlands).   Dept.  o 

Experimental  Zoology. 

D.  A.  Holwerda,  J.  Hemelraad,  P.  R.  Veenhof,  anc 
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D.  I.  Zandee. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  3,  p  373-380, 
March  1988.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Accumulation,  'Tissue  analysis, 
•Path  of  pollutants,  *Ecxeretion,  *Clams,  'Metal 
complexes,  'Cadmium,  'Depuration,  'Bioaccumu- 
lation,  'Bioconcentration,  'Chelation,  'Heavy 
metals,  *EDTA,  Path  of  pollutants.  Toxicity, 
Aquatic  invertebrates,  Freshwater  clam.  Cadmium 
depuration,  Cadmium  accumulation,  Cadmium- 
EDTA  complex,  The  Netherlands. 

In  previous  studies,  Cadmium  excretion  was  invari- 
ably found  to  be  less  than  uptake  and  it  has  been 
suggested  that  Cd  release  from  organs  occurs  at 
different  rates  and  that  the  metal  is  also  redistribut- 
ed in  the  depuration  phase.  The  purpose  of  this 
investigation  is  to  study  the  effect  of  chelation  on 
cadmium  kinetics,  including  metal  elimination  in 
the  post-exposure  phase.  Specimens  of  the  freshwa- 
ter clam  Anodonta  anatina  L.  were  collected  from 
a  pond  near  Leiden  (South  Holland),  exposed  to 
Cadmium  chloride  or  CD-EDTA  complex,  and 
then  dissected.  Time  dependent  change  of  total 
soft  body  weight  and  gill  dry  weight  as  well  as  the 
time  courses  of  Cd  accumulation  and  elimination 
for  total  soft  parts  and  for  gills,  mantle  edge, 
kidney  and  midgut  were  plotted.  (Miller-PTT) 
W88-08245 


ELIMINATION  KINETICS  OF  TWO  UNMETA- 
BOLIZED  POLYCHLORINATED  BIPHENYLS 
IN  POECILLA  RETICULATA  AFTER  DIE- 
TARY EXPOSURE, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
S.  M.  Schrap,  and  A.  Opperhuizen. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  3,  p  381-388, 
March  1988.  3  fig,  25  ref. 
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Elimination  kinetics,  Kinetics,  Dietary  exposure, 
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Persistent  hydrophobic  chemicals  which  are 
present  in  the  environment  can  accumulate  to  high 
concentrations  in  living  organisms.  Steady  state 
bioconcentration  factors  (ratios  between  concen- 
trations in  organism  and  water)  or  biomagnifica- 
tion  factors  (ratios  between  the  organism  and  food) 
measured  with  fish  in  laboratories  are  often  used  to 
estimate  the  importance  of  this  undesirable  process. 
In  addition,  to  provide  simplified  estimates  of  bio- 
concentration or  biomagnification  factors,  correla- 
tions between  octan-1-ol/water  partition  coeffi- 
cients and  solubility  in  water  have  been  evaluated. 
In  this  paper,  elimination  rates  of  2,2',3,3',5,5'  hexa- 
and  2,2',3,3',4,4',5,5'  octachlorobiphenyl  after  die- 
tary exposure  are  investigated.  The  data  of  the 
elimination  process  are  described  by  first  order 
kinetics.  It  is  shown  that  after  any  exposure  period, 
residual  concentrations  of  polychlorinated  biphen- 
yls will  be  found  which  increase  with  duration  of 
the  exposure,  and  that  steady  state  concentrations 
will  probably  never  be  found  in  guppies  even  after 
continued  dietary  exposure.  (Miller-PTT) 
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EFFECTS  OF  TECHNICAL  AND  COMMER- 
CIAL GRADE  PHOSPHAMIDON  ON  THE 
CARBOHYDRATE  METABOLISM  IN  SELECT- 
ED TISSUES  OF  PENAEID  PRAWN,  META- 
PENAEUS  MONOCEROS  (FABRICIUS), 
Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
Marine  Zoology. 
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Descriptors:  'Fate  of  pollutants,  'Chlorothalonil, 
'Bioaccumulation,  'Path  of  pollutants,  'Fungi- 
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vironment, TCIN,  Aquatic  pollution,  Pesticides, 
Disappearance,  Australia,  Toxicity,  Pesticide  tox- 
icity. 

Chlorothalonil  (TCIN)  is  a  chlorinated  isophtha- 
lonitrile  fungicide  with  low  water  solubility.  It  is 
highly  toxic  to  fish  (Davies  and  White  1985)  with 
96  h  LC50  values  in  the  range  10-30  microgram 
per  liter,  and  is  rapidly  metabolized  to  glutathione 
conjugates.  It  is  released  into  streams  at  low  total 
concentrations  after  agricultural  spraying  oper- 
ation. TCIN  is  biodegraded  in  temperate  soils  to  its 
4-hydroxy  phenolic  derivative,  DAC3701,  with  a 
half-life  of  2.5-3  months.  DAC3701  is  also  pro- 
duced by  aqueous  hydrolysis  of  TCIN.  A  series  of 
experiments  was  performed  using  TCIN  and 
Carbon  14-TCIN  in  aqueous  solutions  from  differ- 
ent sources,  at  different  temperatures  and  with 
different  stream  substrates,  to  evaluate  the  nature 
and  rates  of  TCIN  disappearance  and  the  appear- 
ance of  polar  derivatives  of  TCIN  in  the  aquatic 
environment.  TCIN  was  highly  associated  with 
suspended  material  (as  non-filterable  residue)  in 
stream  water.  Loss  of  TCIN  was  slow  in  still  water 
at  15  C,  with  42%  remaining  75  h  after  inoculation. 
TCIN  levels  dropped  to  50%  in  101  h  when  the 
water  was  aerated,  indicating  enhanced  loss  by 
volatilization  and/or  surface  adsorption.  The  addi- 
tion of  rock  with  attached  algal  aufwuchs  caused  a 
still  greater  enhancement  of  TCIN  loss  so  that  only 
10%  reamined  at  2  days,  with  none  detected  at  10 
days.  Loss  of  TCIN  at  5  C  was  markedly  slower 
than  at  15  C.  The  algal  aufwuchs  layer  on  stream 
cobbles  played  a  dominant  role  in  TCIN  removal 
from  the  water  column.  Removal  of  aufwuchs 
from  cobbles  caused  a  decrease  by  a  factor  of  61  in 
TCIN  loss  rates.  The  rate  of  TCIN  loss  was  not 
significantly  enhanced  by  the  presence  of  a  sterile 
dolerite  rock  surface  in  aquaria.  (Miller-PTT) 
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DIURNAL  PATTERNS  OF  AMMONIUM  AND 
UN-IONIZED  AMMONIA  IN  STREAMS  RE- 
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Bulletin  of  Environmental  Contamination  and 
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1988.  3  fig,  12  ref.  U.S.  Department  of  the  Interior 
and  Iowa  State  Water  Resources  Research  Insti- 
tute Project  No.  G-1017-05. 
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Chemical  pollution,  pH  effects,  Temperature  ef- 
fects, USA. 

The  effects  of  fluctuating  concentrations  of  ammo- 
nia could  easily  be  especially  significant  in  streams 
receiving  sewage  treatment  effluent.  Ammonia 
loads  from  sewage  treatment  plants  often  display 
pronounced  diurnal  patterns  which  may  be  impart- 
ed to  receiving  streams.  In  addition,  diurnal  pat- 
terns in  stream  pH  and  temperature  could  signifi- 
cantly affect  ammonia  speciation.  The  pH  of  most 
surface  waters  is  controlled  by  equilibria  between 
C02,  HC03(-),  and  C03(-2).  Photosynthetic  con- 
sumption of  C02  tends  to  increase  pH  during  the 
day  while  respiratory  production  of  C02  tends  to 
decrease  pH  at  night.  Diurnal  patterns  in  pH  due 
to  photosynthesis  and  respiration  could  significant- 
ly affect  ammonia  speciation  and  thus  un-ionized 
ammonia  concentration  in  poorly  buffered  or 
highly  productive  streams.  This  paper  describes 
diurnal  patterns  in  ammonium  and  un-ionized  am- 
monia in  a  stream  receiving  secondary  treatment 
effluent  and  illustrates  the  effects  of  effluent  loads, 
pH  and  temperature  on  un-ionized  ammonia  pat- 
terns. (Author's  abstract) 
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SNOWPACK  ION  ACCUMULATION  AND 
LOSS  IN  A  BASIN  DRAINING  TO  LAKE  SUPE- 
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Field  enrichments  with  ammonium  were  conduct- 
ed for  periods  of  4-4.5  hours  on  two  springs  in  the 
riparian  zone  of  a  small  woodland  stream  near 
Toronto,  Ontario.  Springwater  lost  much  of  the 
injected  ammonium  as  it  flowed  over  organic  and 
sandy  riparian  substrates  before  entering  the 
stream.  Negligible  nitrate  release  occurred  during 
the  ammonium  enrichments.  Laboratory  experi- 
ments revealed  that  riparian  substrates  rapidly  re- 
moved ammonium  from  enriched  springwater. 
Sediments  covered  with  aerated  ammonium-en- 
riched water  showed  a  small  nitrate-N  increase  of 
9-12  micrograms  per  L  after  5  hours.  An  absence 
of  ammonium  depletion  in  sterilized  organic  sub- 
strates and  very  small  losses  in  low-temperature  (1 
degree  Centigrade)  incubations  suggested  that  mi- 
crobial activity  rather  than  adsorption  was  respon- 
sible for  ammonium  uptake.  The  rapid  loss  of 
ammonium  from  springwater  overlying  acetylene- 
treated  substrates  despite  the  complete  inhibition  of 
nitrification,  indicated  that  microbial  immoboliza- 
tion  was  mainly  responsible  for  ammonium  deple- 
tion. We  suggest  that  ammonium  transformations 
in  spring-fed  areas  of  overland  flow  within  the 
riparian  zone  may  contribute  significantly  to  the 
regulation  of  nitrogen  inputs  to  small  woodland 
streams.  (Author's  abstract) 
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Phosphorus,  Manganese,  Algae  biomass,  Sediment- 
water  interfaces,  Spectroscopy. 

The  chemical  forms  of  iron  and  phosphorus  in 
surficial  sediments  of  the  Niagra  Basin  of  Lake 
Ontario  were  determined  by  Mossbauer  spectral 
and  chemical  extraction  methods.  The  core  loca- 
tions lie  on  a  transect  across  a  boundary  separating 
sediments  displaying  a  crusty  iron-  and  phospho- 
rus-rich red  layer  located  a  few  centimeters  be- 
neath the  sediment-water  interface  from  sediments 
displaying  no  such  layer.  Concentrations  of  nona- 
patite  organic  phosphorus  are  relatively  low  at  the 
surfaces  of  the  layered  cores  whereas  the  iron 
forms  are  quantitatively  similar.  It  is  proposed  that 
the  red  layers  prevent  upward  diffusion  of  pore- 
water  ferrous  and  phosphate  ions  to  the  surface. 
The  degree  of  phosphorus  recycling  within  the  top 
few  centimeters  of  sediment  can  then  be  estimated. 
Approximately  0.035%  nonapatite  inorganic  phos- 
phorus is  carried  into  the  anoxic  zone.  The  data, 
combined  with  loadings  of  fine-grained  sediment, 
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indicate  that  Lake  Ontario  sediments  have  a  net 
annual  binding  capacity  of  approximately  3500 
metric  tons  of  phosphorus,  which  compares  with 
current  loadings  of  approximately  8900  metric 
tons.  This  binding  capacity  supports  current  rec- 
ommended phosphorus  loadings  to  Lake  Ontario. 
(Author's  abstract) 
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The  uptake  of  Al(3  +  ),  Cu(2  +  ),  and  Pb(2  +  )  from 
aqueous  solutions  by  duckweed  has  been  observed 
at  ph  4.0,  4.5,  and  5.0.  The  uptake  of  Pb(2  +  )  was 
much  faster  than  Al(3  +  )  and  Cu(2  +  ).  The  uptake 
of  Cu(2  +  )  was  suppressed  by  the  presence  of 
Pb(2  +  )  and  Al(3  +  ).  The  proportion  of  metal 
uptake  by  duckweed  was  dependent  on  the  metal 
concentration  in  the  solution  when  only  one  kind 
of  metal  ion  was  present.  It  was  decreased  by 
increasing  concentrations  of  other  metals  in  mix- 
tures of  solutions.  The  metal  uptake  by  the  duck- 
weed was  always  less  than  the  loss  of  metal  con- 
tent in  the  relevant  solution.  This  fact  implied  that 
the  process  of  the  uptake  of  metal  ions  by  the 
duckweed  may  involve  two  stages.  In  the  first,  the 
metal  is  absorbed  but  then  later  it  is  adsorbed  by 
the  duckweed.  The  aluminum  ion  was  more  toxic 
than  the  copper  ion  at  lower  pH  and  higher  con- 
centration, but  the  situation  is  reversed  at  higher 
pH.  A  possible  explanation  of  toxicity  of  Cu(2  +  ) 
and  Al(3  +  )  is  that  the  Mg(2  +  )  in  chlorophyll  was 
replaced  by  the  Cu(2  +  )  or  Al(3  +  ).  This  may  lead 
the  chlorophyll  to  lose  its  normal  activity  and  kill 
the  duckweed.  (Author's  abstract) 
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Ten  field  and  paddy  field  soils  which  had  been 
polluted  with  exhaust  dust  and  drainage  from  a 
zinc  smelter  were  sequentially  extracted  so  that  Cd 
and  Zn  could  be  partitioned  into  five  operationally 
defined  geochemical  fractions:  exchangeable, 
bound  to  carbonate,  bound  to  Fe-Mn  oxide,  bound 
to  organic  matter,  and  residual.  The  pH  and  oxida- 
tion-reduction condition  of  the  soil  and  the  pollu- 
tion way  could  exert  important  influences  on  the 
distribution  of  the  metals  in  the  geochemical  frac- 
tions. In  field  soils  with  low  pH  and  inorganic  C, 
46,  8,  19,  6,  and  21%  of  the  total  Cd,  17,  8,  23,  9, 
and  43%  of  the  total  Zn  were  found  in  the  ex- 
changeable, carbonate,  Fe-Mn  oxide,  organic  and 
residual  fractions,  respectively    But  in  paddy  field 


soils,  the  amount  of  Cd  distributed  in  the  ex- 
changeable, carbonate,  Fe-Mn  oxide,  organic  and 
residual  fractions  was  51,  14,  29,  3,  and  3%;  Zn 
was  10,  13,  31,  12,  and  34%.  (Author's  abstract) 
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The  rate  and  adsorption  extent  of  carcinogenic 
benz(a)pyrene  on  activated  sludges  were  studied. 
Benz(a)pyrene  concentration  was  3.2  microgram/1; 
solid  concentration  was  100  mg/1.  A  very  rapid 
adsorption  rate  was  observed.  The  adsorption 
(0.023  mg/g)  was  higher  or  of  the  same  magnitude 
as  that  reported  for  inorganic  particulate  matter, 
but  lower  than  that  for  activated  carbon.  The 
adsorption  heat  value  (5.7  Kcal/mole)  indicates  the 
involvement  of  physical  interactions  (van  der 
Waals  forces)  which  could  release  the  carcinogenic 
compound  previously  adsorbed  in  the  environ- 
ment. (Author's  abstract) 
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A  series  of  infiltration  tests  were  conducted  on  the 
potash  tailings  pile  at  the  Lanigan  Division  Potash 
Mine  in  Saskatchewan.  These  tests  included  single 
ring  infiltrometer,  shallow  pit,  open  caisson  and 
trench  infiltration  tests.  The  fluid  retention  curves 
for  the  tailings  were  established  in  the  field  using 
tensiometers  and  neutron  probes  to  monitor  in  situ 
negative  fluid  pressures  and  fluid  contents,  respec- 
tively. These  field-measured  curves  were  then 
compared  with  the  laboratory-evaluated  fluid  re- 
tention curves.  The  responses  of  the  field  instru- 
mentation during  the  trench  infiltration  test  were 
also  compared  with  the  results  of  a  computer  simu- 
lation of  infiltration,  which  utilized  the  laboratory- 
evaluated  fluid  retention  curve  and  the  calculated 
permeability-suction  curve  as  input  data.  The  good 
agreement  obtained  between  the  measured  and 
simulated  field  responses  validates  the  application 
of  saturated-unsaturated  flow  theory  to  the  analysis 
of  the  flow  of  brine  within  the  unsaturated  tailings. 
It  also  verifies  the  accuracy  of  the  fluid  retention 
curve  determined  in  the  laboratory  as  well  as  the 
calculated  permeability-suction  curve.  (Author's 
abstract) 
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More  than  1000  feet  of  fine-textured,  unsaturated 
zone  core  beneath  nitrogen-fertilized  and  irrigated 
farmland  was  collected,  leached  and  analyzed  for 
nitrate-nitrogen.  Fertility  plots  treated  with  200, 
300,  and  400  lbs  N/acre/yr  accumulated  significant 
quantities  of  nitrate-nitrogen  in  the  vadose  zone 
below  the  crop  rooting  zone.  The  average  nitrate- 
nitrogen  concentration  approximately  doubled 
with  each  100  lbs  N/acre/yr  increment  above  the 
100  lbs  N/acre/yr  treatment.  Nitrate  loading  esti- 
mates for  the  plots  treated  with  400  lbs  N/acre/yr 
indicate  that  over  1200  lbs  N/acre  was  in  the 
vadose  zone  beneath  the  crop  rooting  zone.  In  15 
years,  the  nitrate  moved  vertically  at  least  60  feet 
under  independent  corn  producers'  fields.  Vadose 
zone  sampling  is  effective  in  predicting  future  non- 
point  nitrate-contaminated  areas.  (Author's  ab- 
stract) 
W88-08313 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY.  Computer  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-08315 


SIMULATION  OF  VAPOR  TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE:  IN- 
TERPRETATION OF  SOIL-GAS  SURVEYS, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08316 


SOLUTE  TRANSPORT  SIMULATION  OF  AQ- 
UIFER RESTORATION  AFTER  IN  SITU  URA- 
NIUM MINING, 

Idaho  Univ.,  Moscow.  Coll.  of  Mines  and  Earth 

Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-08318 


94 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


HUNTER  REGION  (AUSTRALIA)  ACID  RAIN 
PROJECT, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 

H.  A.  Bridgman,  R.  Rothwell,  P.  Tio,  and  C.  P. 

Way. 

Bulletin  of  the  American  Meteorological  Society. 

BAMIAT,  Vol  69,  No.  3,  p  266-271,  March  1988.  6 

fig,  2  tab,  24  ref. 

Descriptors:  *Acid  rain,  'Precipitation,  'Climatol- 
Jgy,  "Water  pollution  sources,  *Data  collection, 
Chemical  properties,  Rainfall,  Seasonal  variation, 
Australia. 

Field  measurements  for  the  Hunter  Region  Acid 
Rain  Project  were  conducted  as  a  major  coopera- 
te effort  by  the  New  South  Wales  State  Pollution 
Control  Commission,  the  Electricity  Commission 
rf  New  South  Wales,  and  the  University  of  New- 
:astle  in  Australia.  Rainfall  collection  using  open 
ind  event-activated  collectors  at  32  sites  occurred 
For  44  events  between  October  1984  and  March 
1986,  providing  the  most  detailed  acid-rain  data 
jase  available  for  an  Australian  region.  The  struc- 
ture and  organization  of  the  project  are  described 
md  results  of  the  pH  measurements,  which  indi- 
cate volume-weighted  pH  averages  between  4.9 
Hid  5.6,  depending  on  season  and  type  of  gauge, 
ye  presented  (pH  values  >  5.0  were  measured 
37.3%  of  the  time  in  the  event-activated  rainfall 
samples).  The  pH  results  indicate  rainwater  acidity 
in  the  Hunter  Region  is  similar  to  that  of  remote 
areas  of  the  world.  (Author's  abstract) 
W88-08320 


FINITE  ELEMENT  MODELING  OF  FLOW  IN 
\  COAL  SEAM  WITH  UNDERGROUND  COAL 
GASIFICATION  CAVITIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

ind  Engineering  Mechanics. 

D.  N.  Contractor. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

p  1-9,  March  15  1988.  6  fig,  12  ref. 

Descriptors:  "Coal  mines,  *Model  studies,  'Com- 
puter models,  'Groundwater,  'Fate  of  pollutant, 
'Model  studies,  Simulation  analysis,  Finite  element 
model,  Coal  gasification  cavities,  Wyoming, 
Mining,  Hydraulics,  Water  quality. 

A  two-dimensional,  finite  element  groundwater 
flow  model  was  developed  to  study  the  movement 
of  water  in  a  coal  seam  in  which  large  cavities 
were  created  by  underground  coal  gasification 
burns.  The  burns  extract  natural  gas  from  the  coal 
without  any  environmental  disturbance  at  the 
ground  level.  On  completion  of  the  burn,  ground- 
water mixes  with  the  products  of  combustion  in 
the  cavity  and  the  pollutants  move  into  the  coal 
seam.  Mathematical  modeling  was  used  to  study 
the  movement  and  fate  of  these  pollutants  with 
time.  Water  quality  modeling  has  to  be  preceded 
by  flow  modeling  to  determine  velocities  as  a 
function  of  time.  The  flow  aspect  of  the  problem 
was  examined.  A  new  code  was  developed  because 
of  the  unique  requirements  of  the  model.  The 
model  utilizes  linear  triangles  to  discretize  the  coal 
seam  in  plan  and  takes  into  account  unsteady  flow, 
anisotropic  media,  internal  boundary  conditions 
imposed  by  the  cavities  and  a  time-varying  domain 
of  flow  in  plan.  The  model  was  applied  to  a  series 
of  underground  coal  gasification  burns  in  Hanna, 
Wyoming.  Estimates  of  the  time  of  filling  of  the 
five  cavities  were  obtained.  Comparisons  of  meas- 
ured and  computed  potential  head  are  presented  at 
different  points  in  the  coal  seam.  Flow  modeling 
can  thus  be  used  to  predict  the  movement  of  water 
into  and  out  of  underground  coal  gasification  cav- 
ities while  the  output  of  velocities  is  necessary  for 
water  quality  modeling.  (Author's  abstract) 
W88-08323 


ANALYTICAL  SOLUTIONS  FOR  TWO-DI- 
MENSIONAL CHEMICAL  TRANSPORT  IN 
AQUIFERS, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

P.  Latinopoulos,  D.  Tolikas,  and  Y.  Mylopoulos. 

Journal  of  Hydrology  JHYDA7  Vol.  98,  No.  1/2, 

p  11-19,  March  15  1988. 


Descriptors:  'Model  studies,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  'Waste  disposal,  Mathe- 
matical equations,  Industrial  wastes,  Water  pollu- 
tion prevention,   Differential  equations,   Aquifers. 

A  method  of  obtaining  analytical  solutions  for 
chemical  transport  in  two-dimensional  aquifers  was 
developed.  Assuming  a  constant  velocity  field, 
linear  adsorption,  and  first-order  decay  the  solu- 
tion is  obtained  by  integrating  the  solution  of  a 
modified  one-dimensional  differential  equation. 
The  procedure  is  simple  and  straightforward  and 
can  be  applied  to  various  sets  of  initial  and  bounda- 
ry conditions  as  long  as  the  corresponding  one- 
dimensional  transport  equation  has  an  analytical 
solution.  When  the  results  obtained  by  this  method 
were  compared  to  the  results  obtained  by  a  previ- 
ously published  method,  they  were  almost  identi- 
cal. An  idealized  problem  is  presented  in  which 
two  waste  disposal  schemes  for  effluents  from  a 
factory  are  compared.  The  results  indicate  that  the 
analytical  solutions  obtained  are  useful  in  under- 
standing the  mechanisms  of  chemical  transport  in 
porous  media  and  in  deriving  estimates  of  potential 
aquifer  pollution.  (Hammond-PTT) 
W88-08324 


INTERRELATION  OF  HYDRAULIC  AND 
ELECTRICAL  CONDUCTIVITIES,  STREAM- 
ING POTENTIAL,  AND  SALT  FILTRATION 
DURING  THE  FLOW  OF  CHLORIDE  BRINES 
THROUGH  A  SMECTITE  LAYER  AT  ELEVAT- 
ED PRESSURES, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
I.  Demir. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 
p  31-52,  March  15  1988.  8  fig,  38  ref. 

Descriptors:  'Geophysics,  'Electrical  studies, 
'Path  of  pollutants,  'Electrical  conductivity, 
'Brines,  'Hydrology,  'Hydraulic  conductivity, 
'Conductivity,  'Geochemistry,  Chemical  proper- 
ties, Streaming  potential,  Soil  type,  Sodium,  Chlo- 
ride, Calcium,  Pressure  distribution.  Soil  compac- 
tion. 

Solutions  of  NaCl  and  NaCl-CaC12  were  forced 
through  a  clay  plug  made  by  compacting  the  0.5- 
2.0  micrometer  size  fraction  of  Cheto  montmoril- 
lonite.  The  initial  concentration  of  NaCl  solution 
was  1.10  molal,  and  that  of  NaCI-CaC12  solution 
was  0.92  molal  in  NaCl  and  0.075  molal  in  CaC12. 
The  thickness  of  the  clay  plug  was  0.5  cm.  Two 
experiments  were  carried  out,  one  with  the  NaCl 
solution  and  one  with  the  NaCl-CaC12  solution.  It 
took  six  to  seven  weeks  to  achieve  constancy  of 
effluent  chemical  composition  and  of  streaming 
potential.  Compaction  pressure  in  these  room  tem- 
perature experiments  was  34.5  MPa  (5000psi),  dif- 
ferential hydraulic  pressure  across  the  clay  was 
13.8  MPa  (2000psi),  and  mean  hydraulic  pressure 
was  15.9  MPa  (230O0psi).  These  values  of  compac- 
tion pressure  and  mean  hydraulic  pressure  are  ap- 
proximate for  a  depth  of  1525  m  in  sedimentary 
basins.  Hydraulic  flow  rate,  streaming  potential, 
and  brine  chemical  composition  were  measured 
periodically  until  steady  state.  Electrical  conduct- 
ance of  the  clay  plug  was  measured  in  the  begin- 
ning and  at  the  end  of  each  experimental  run.  The 
presence  of  Ca(2  +  )  in  the  brine  resulted  in  lower 
hydraulic  conductivity  and  streaming  potential  but 
slightly  higher  electrical  conductivity.  The  electro- 
viscous  effect  caused  a  significant  reduction  in  the 
flow  rate.  The  experimental  results  conform  to  the 
predictions  of  nonequilibrium  thermodynamics,  for 
both  Na-Cl  and  Na-Ca-Cl  systems,  under  these 
simulated  subsurface  conditions.  Salt  filtration  effi- 
ciencies of  48%  were  measured.  In  the  Na-Ca-Cl 
system,  Na(  +  )  was  preferentially  transported 
through  the  clay  relative  to  Ca(2  +  ).  (Author's 
abstract) 
W88-08326 


MONITORING  OF  RECHARGE  WATER 
QUALITY  UNDER  WOODLAND, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Soil 
and  Groundwater. 

G.  J.  W.  Krajenbrink,  D.  Ronen,  W.  Van 
Duijvenbooden,  M.  Magaritz,  and  W.  Wever. 
Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 


Sources  Of  Pollution — Group  5B 

p   83-102,   March    15    1988.   6   fig,   6   tab,   20   ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Moni- 
toring, 'Forests,  'Groundwater  pollution,  'Aer- 
ation zone,  'Water  quality,  'Acid  rain,  'Path  of 
pollutants,  Climatology,  Precipitation,  Monitoring, 
Soil  water,  Recharge  water,  Chemical  properties, 
Root  zone,  Cropland,  Groundwater  recharge,  Lea- 
chates,  Aquifers,  Agricultural  watersheds. 

The  quality  of  groundwater  in  the  water  table  zone 
and  soil  moisture  below  the  root  zone,  under 
woodland,  were  compared  with  the  quality  of  the 
regional  precipitation.  The  water  quality  under 
forest  shows  evidence  of  the  effect  of  atmospheric 
deposition  of  acidic  components  (e.g.  S02)  and 
ammonia  volatilized  from  land  and  feed  lots.  De- 
tailed chemical  profiles  of  the  upper  meter  of 
groundwater  under  different  plots  of  forest,  at 
varying  distances  from  cultivated  land,  were  ob- 
tained with  a  multilayer  sampler,  using  the  dialysis- 
cell  method.  Porous  ceramic  cups  and  a  vacuum 
method  were  used  to  obtain  soil  moisture  samples 
at  1.20  m  depth  under  various  types  of  trees,  an 
open  spot  and  arable  land,  for  one  year.  The  inves- 
tigation took  place  in  the  recharge  area  of  a  pump- 
ing station  with  mainly  mixed  forest,  downwind  of 
a  vast  agricultural  area  with  high  ammonia  volatili- 
zation and  underlain  by  an  ice-deformed  aquifer. 
Very  high  N03(-)  concentrations  were  observed  in 
soil  moisture  and  groundwater  under  coniferous 
forest,  especially  in  the  border  zone.  This  raises  the 
question  of  the  dilution  capacity  of  recharge  water 
under  woodland  in  relation  to  the  polluted  ground- 
water under  farming  land.  The  buffering  capacity 
of  the  unsaturated  zone  varies  substantially;  locally 
a  low  pH  (4.5)  was  observed  in  groundwater.  The 
large  variability  of  leachate  composition  on  differ- 
ent scales  under  a  forest  and  the  lesser  but  still 
significant  concentration  differences  in  the  ground- 
water prove  the  importance  of  a  monitoring 
system  for  the  actual  solute  flux  into  the  ground- 
water. (Author's  abstract) 
W88-08329 


DEUTERIUM  AND  OXYGEN-18  STUDIES  IN 
GROUNDWATER  OF  THE  DELHI  AREA, 
INDIA, 

Panjab  Univ.,  Chandigarh  (India).  Centre  of  Ad- 
vanced Study  in  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08332 


TOXICITY  AND  CHEMICAL  COMPOSITION 
OF  URBAN  STORMWATER  RUNOFF, 

British    Columbia   Univ.,   Vancouver.    Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08364 


SOURCES  AND  SINKS  OF  NUTRIENTS  IN  A 
NEW  ZEALAND  HILL  PASTURE  CATCH- 
MENT: I.  STORMFLOW  GENERATION, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

J.  G.  Cooke,  and  T.  Dons. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 

109-122,  April   1988.  7  fig,  3  tab,  29  ref,  append. 

Descriptors:  'Storm  runoff,  'Water  pollution 
sources,  'Path  of  pollutants,  'Surface  runoff, 
'Catchment  areas,  'Nutrients,  'Sinks,  'Storm 
seepage,  Pastures,  Rainfall,  Seasonal  variation,  Soil 
types,  Hydrographs,  Water  quality  management, 
Springs,  Nitrates,  New  Zealand. 

Stormflow  generation  was  studied  in  a  hill  pasture 
catchment  near  Hamilton,  New  Zealand.  Although 
rainfall  was  evenly  distributed  through  the  year, 
stormflow  was  highly  seasonal  and  >65%  oc- 
curred during  the  winter.  Three  main  processes 
contributing  to  stormflow  were  identified  which 
could  be  related  to  soil  type  and  physiographic 
position.  On  gleyed  soils  derived  from  rhyolitic 
colluvium,  saturation  overland  flow  was  the  domi- 
nant process.  Hydrographs  from  'Whipkey' 
throughflow  troughs  also  indicated  that  there  was 
a  subsurface  response  (saturated  wedge)  from  this 
soil  type.  On  steeper  convex  slopes,  more  permea- 
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ble  soils  were  derived  from  weathered  greywacke. 
The  presence  of  ephemeral  springs  on  the  hills- 
lopes  and  direct  observation  during  storm  events 
indicated  that  storm  runoff  was  generated  as  return 
flow  from  this  soil.  Nitrate  concentrations  from 
subsurface  sources  were  5-10  times  higher  than 
surface  runoff.  This  difference  was  utilized  in  a 
chemical  mixing  equation  which  partitioned  storm- 
flow  sources.  This  was  compared  with  the  storm- 
flow  predicted  from  rain  falling  onto  saturated 
areas.  There  was  good  agreement  between  the  two 
models  for  winter-spring  events  with  respect  to  the 
volumes  of  surface  runoff  predicted;  however,  the 
saturated  areas  model  underestimated  total  storm- 
flow.  The  results  are  discussed  in  terms  of  the 
potential  for  water  quality  management.  (See  W88- 
08366  thru  W88-08367)  (Author's  abstract) 
W88-08365 


SOURCES  AND  SINKS  OF  NUTRIENTS  IN  A 
NEW  ZEALAND  HILL  PASTURE  CATCH- 
MENT: II.  PHOSPHORUS, 

Ministry   of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

J.  G.  Cooke. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 

123-133,  April  1988.  5  fig,  4  tab,  24  ref. 

Descriptors:  'Catchment  areas,  'Nutrients,  'Phos- 
phorus, 'Fertilizers,  'Water  pollution  sources, 
'Path  of  pollutants,  'Pastures,  'Surface  runoff, 
'Riparian  waters,  'Water  quality  management, 
•Storm  runoff,  'Surface  runoff,  Seasonal  variation, 
Rainfall,  Soil  type,  Floods,  New  Zealand. 

The  management  of  the  riparian  zone  has  been 
suggested  as  a  technique  for  controlling  the 
amounts  of  P  entering  watercourses  draining  pas- 
ture catchments.  A  study  was  made  of  P  entering  a 
stream  from  various  sources,  with  the  object  of 
providing  a  rational  basis  for  the  design  of  effec- 
tive riparian  management  schemes.  P  entrained  in 
surface  runoff  could  account  for  virtually  all  of  the 
P  entering  the  stream  during  storms.  About  20%  of 
the  annual  P  export  from  the  catchment  could  be 
accounted  for  by  direct  aerial  input  of  P  to  the 
stream  during  autumn  fertilizer  topdressing.  More 
than  85%  of  the  P  was  exported  from  the  catch- 
ment as  particulate  P.  Stream  sediment  had  higher 
P  sorption  capacities,  and  were  enriched  with  P 
relative  to  the  soils  from  which  they  were  derived. 
There  was  a  pronounced  seasonal  variation  in  sedi- 
ment enrichment  which  could  be  predicted  by  the 
logarithm  of  the  rainfall  since  fertilizer  topdressing 
(LNFERT)  and  flood  intensity.  The  amount  of  P 
lost  in  streamflow  during  any  flood  event  was 
predicted  by  peak  flow,  7-day  antecedent  peak 
flow  and  LNFERT.  About  40%  of  the  1.3  kg  P/ha 
exported  during  1981  ocurred  in  4  storms  with 
recurrence  intervals  of  more  than  three  months. 
From  a  P  budget  compiled  from  9  events  it  was 
hypothesized  that  the  streams  acted  as  a  net  sink 
for  P  at  baseflow  and  low-medium  intensity  floods 
but  was  a  source  of  P  at  higher  flood  intensities.  P 
losses  from  hill  pasture  catchments  could  be  re- 
duced by  avoidance  of  direct  application  of  P 
fertilizer  to  the  stream  channels,  and  by  fencing 
out  stock  from  seasonally  saturated  areas  during 
periods  of  saturation.  The  ultimate  success  of  the 
latter  technique  would  depend  on  whether  buffer 
vegetation  could  retain  accumulated  P  during  ex- 
treme storm  events.  (See  also  W88-08365  and  W88- 
08367)  (Author's  abstract) 
W88-08366 


SOURCES  AND  SINKS  OF  NUTRIENTS  IN  A 
NEW  ZEALAND  HILL  PASTURE  CATCH- 
MENT: III.  NITROGEN, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

J.  G.  Cooke,  and  A.  B.  Cooper. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 

135-149,  April  1988.  7  fig,  6  tab,  34  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Nitrogen,  'Pastures,  'Catchment 
areas,  'Nutrients,  'Nitrogen  compounds,  'Ni- 
trates, 'Surface  runoff,  'Water  quality  manage- 
ment, 'Storm  runoff,  'Surface  runoff,  Nitrifica- 
tion. Denitrification,  Plants,  Seepage.  Rainfall,  Soil 
type,  Floods,  New  Zealand. 


A  study  was  made  of  the  N  inputs  to,  and  exports 
from,  a  stream  draining  a  pasture  catchment  near 
Hamilton,  New  Zealand,  in  order  to  plan  measures 
for  minimizing  N  losses  to  natural  waters.  An 
estimated  7  kg  N/ha  was  exported  from  the  catch- 
ment during  1981  of  which  86%  was  in  reduced 
forms  (Kjeldahl-N,  TKN)  and  the  remainder  as 
nitrate-N  .  Virtually  all  of  the  reduced  N  inputs 
came  from  saturated  overland  flow  whereas  ni- 
trate-N inputs  were  dominantly  subsurface  de- 
rived. The  TKN  exported  by  individual  storm 
events  could  be  predicted  from  peak  flow  and  from 
the  peak  flow  rate  in  the  7  days  preceding  the 
storm.  A  TKN  balance  for  8  events  showed  that 
except  for  large  floods  the  stream  system  was  a  net 
sink  for  TKN.  During  large  floods,  scouring  of  the 
organic  rich  seepage  areas  resulted  in  the  stream 
system  itself  being  a  net  source  of  TKN.  Microbial 
assays  for  nitrification  and  denitrification  indicated 
that  the  main  nitrate  source  was  the  well-aerated 
greywacke  and  ash  soils  and  that  the  permanently 
saturated  seepage  zones  were  a  significant  nitrate 
sink.  An  in-stream  nitrate  addition  experiment 
showed  that  up  to  20  mg  N/sq  m/h  was  removed 
from  the  stream.  Simultaneous  measurements  of  in 
situ  denitrification  demonstrated  that  only  about 
1%  of  this  removal  could  be  accounted  for  by 
denitrification.  Plant  uptake  was  probably  respon- 
sible for  the  remainder.  Retention  of  near-stream 
seepage  rates  is  suggested  as  a  measure  for  mini- 
mizing nitrate-N  expert,  while  removal  of  stock 
from  seasonally  saturated  areas  during  periods  of 
saturation  should  reduce  soil  loss  and  hence  TKN 
inputs  to  the  stream.  (See  W88-08365  thru  W88- 
08366)  (Author's  abstract) 
W88-08367 


EFFECT  OF  SEWAGE-SLUDGE  ON  THE 
HEAVY  METAL  CONTENT  OF  SOILS  AND 
PLANT  TISSUE, 

Nova  Scotia  Agricultural  Coll.,  Truro. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08372 


FACTORS  INFLUENCING  ENTRY  OF  PESTI- 
CIDES INTO  SOIL  WATER, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

P.  H.  Nicholls. 

Pesticide  Science  PSSCBG,  Vol.  22,  No.  2,  p  123- 

137,  1987.  11  fig,  3  tab,  23  ref. 

Descriptors:  'Pesticides,  'Soil  water,  'Ground- 
water, 'Pollution,  'Fate  of  pollutants,  'Path  of 
pollutants,  Leaching,  Physicochemical  properties, 
Hydrogen  ion  concentration,  Organic  acids, 
Anions,  Weather,  Temperature,  Rainfall,  Subsoil, 
Water  table. 

Leaching  of  pesticides  and  hence  the  risk  of  con- 
tamination of  groundwater  depends  on  the  phys- 
icochemical properties  of  the  pesticide,  the  proper- 
ties of  the  soil  and  the  weather.  Lipophilicity  is  the 
most  important  physicochemical  property  influ- 
encing the  movement  of  unionized  pesticides 
through  soil.  Water  solubility  is  usually  only  an 
important  factor  in  leaching  for  a  few  moderately 
polar  solids  with  high  melting  points.  Organic 
matter  content  is  the  most  important  property  of 
the  soil  for  unionized  pesticides  while  the  mobility 
of  weak  acids  depends  on  soil  pH.  Permanent 
anions  and  weak  acids  can  be  very  weakly  ad- 
sorbed and  hence  might  easily  reach  groundwater. 
Applications  in  autumn  are  more  likely  to  reach 
groundwater  than  those  in  spring  because  soil  tem- 
peratures are  low  and  rainfall  exceeds  evaporation 
in  winter,  enabling  mobile  pesticides  to  penetrate 
to  subsoils  where  degradation  rates  can  be  very 
slow.  Concentrations  of  pesticide  in  water  entering 
subsoils  cannot  be  reliably  simulated  to  an  accura- 
cy of  better  than  an  order  of  magnitude  because 
the  complex  patterns  of  water  flow  and  the  slow 
diffusion  processes  of  the  pesticide  are  insufficient- 
ly understood.  The  consequences  of  applying  a 
mobile  pesticide  to  soil  where  drainage  is  impeded 
or  where  the  water  table  is  near  the  surface  need  to 
be  anticipated  before  it  is  registered  for  treatment 
of  the  soil.  (Author's  abstract) 
W88-08374 


HOW  TO  DEAL  WITH  GROUNDWATER  CON- 
TAMINATION, 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08379 


SURFACE  AND  DOWNHOLE  GEOPHYSICAL 
TECHNIQUES  FOR  HAZARDOUS  WASTE 
SITE  INVESTIGATION, 

Technos,  Inc.,  Miami,  FL. 

R.  C.  Benson. 

Hazardous  Material  Control,  Vol.  1,  No.  2,  p  10- 

18,  53-60,  March-April  1988. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Borehole  geophysics,  'Hazardous 
materials,  'Waste  dumps,  'Underground  waste  dis- 
posal, 'Pollutants,  Geophysics,  Radar,  Electro- 
magnetics, Gravity,  Resistivity,  Seismographs, 
Metal  detectors,  Magnetometers,  Organic  vapor 
analysis,  Boreholes. 

Traditional  approaches  to  subsurface  field  investi- 
gations at  hazardous  waste  sites  -  drilling,  boring, 
and  installing  monitoring  wells  -  can  result  in  an 
incomplete  or  even  erroneous  evaluation  of  site 
conditions.  The  placement  of  wells  has  traditional- 
ly been  done  mainly  by  educated  guesswork,  and  is 
often  based  on  invalid  assumptions  concerning  the 
uniformity  of  subsurface  conditions.  Investigators 
may  decide  to  drill  more  wells  to  improve  accura- 
cy; this  is  time-consuming  and  expensive.  In  addi- 
tion, at  some  sites  there  also  are  safety  risks  associ- 
ated with  drilling  into  unknown  buried  materials. 
Another  way  to  increase  the  accuracy  of  such 
investigations  is  an  integrated  systems  approach 
that  makes  use  of  geophysical  as  well  as  other 
techniques.  This  approach  uses  both  direct  sam- 
pling and  geophysical  techniques  to  produce  high 
quality  data  with  fewer  borings  or  wells,  at  lower 
overall  cost.  The  geophysical  techniques  include 
ground-penetrating  radar,  electromagnetics,  resis- 
tivity, seismic  and  gravity  methods,  metal  detec- 
tion, magnetometry,  organic  vapor  analysis,  and  a 
wide  range  of  downhole  techniques.  The  surface 
geophysical  methods  are  generally  used  as  recon- 
naissance tools  to  cover  an  area  rapidly  and  to 
focus  attention  on  problem  areas.  This  allows 
boring  and  monitoring  well  locations  to  be  selected 
with  a  high  degree  of  confidence  that  they  will 
produce  representative  samples.  (Sand-PTT) 
W88-08386 


LAND  DISPOSAL, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08388 


CONCENTRATIONS  OF  PCBS,  DDTR,  AND 
METALS  IN  FISH  FROM  TELLICO  RESER- 
VOIR, 

Tennessee  Valley  Authority,  Knoxville.  Div.  of 
Air  and  Water  Resources. 
D.  L.  Dycus,  and  G.  D.  Hickman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE87-9O0852. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/ONRED/AWR-87/25,  No- 
vember 1986.  34  p,  6  fig,  6  tab,   11  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  *DDT,  'Heavy  metals,  'Tellico  Reser- 
voir, 'Tissue  analysis,  'Fish,  Catfish,  Bass,  Carp, 
Chromium,  Nickel,  Mercury,  Reservoirs. 

The  Tennessee  Valley  Authority  Reservoir  Water 
Quality  Management  Plan  for  Tellico  Reservoir 
has  as  its  objective  the  prevention  of  deterioration 
in  water  quality  while  allowing  reasonable  devel- 
opment of  the  reservoir  and  surrounding  lands.  A 
study  was  initiated  in  autumn  1985  to  examine 
levels  of  selected  contaminants  in  composited  flesh 
from  channel  catfish,  largemouth  bass,  and  carp 
and  livers  from  channel  catfish.  Fish  were  collect- 
ed  in,  upstream  of,  and  downstream  of  the  area  ol 
the  reservoir  where  industrial  development  is  ex- 
pected to  occur.  Results  showed  levels  of  DDTi 
were  low  in  all  species  from  all  locations.  PCE 
levels  were  low  in  largemouth  bass  and  carp  bui 
not  in  channel  catfish.  Four  of  the  12  composite 
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channel  catfish  samples  exceeded  the  FDA  toler- 
ance of  2.0  micrograms/gm  (maximum  of  3.2  mi- 
crograms/gm)  and  only  one  sample  had  a  level  < 
1.0m  micrograms/gm.  There  was  no  statistically 
significant  difference  in  PCB  levels  among  the  four 
sample  locations,  although  there  was  a  tendency 
toward  higher  levels  at  downstream  locations. 
Most  metals  occurred  at  low  or  nondetectable 
levels.  Only  chromium,  nickel,  and  mercury  oc- 
curred at  levels  worthy  of  attention.  Chromium 
and  nickel  levels  were  mich  higher  than  normally 
reported.  Mercury  levels  were  not  high  enough  to 
warrant  concern;  however,  the  distribution  of  mer- 
cury levels  in  the  reservoir  coupled  with  the  distri- 
bution of  several  other  metals  indicate  fish  from 
the  Tellico  River  arm  may  be  substantially  differ- 
ent from  fish  from  the  rest  of  the  reservoir.  It  is 
recommended  that  catfish  analyzed  for  PCBs  also 
be  analyzed  (both  flesh  and  livers)  for  selected 
priority  pollutant  metals  to  better  evaluate  this 
possibility.  (Lantz-PTT) 
W88-08392 


ACUTE  TOXICITY  OF  TRIBUTYLTINS  AND 
TRIBUTYLTIN  LEACHATES  FROM  MARINE 
ANTIBIOFOULING  PAINTS, 

California  Univ.,  Oakland.  Naval  Biological  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08411 


COMPARISON  OF  LEACHING  TESTS  AND 
STUDY  OF  LEACHING  MECHANISMS, 

Democritos    Nuclear    Research    Center,    Athens 

(Greece). 

S.  G.  Amarantos,  K.  G.  Papadokostaki,  and  J.  H. 

Petropoulos. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-702437. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Report  No.  DEMO  85/9,  October  1985.  34  p,  14 

fig,  6  tab,  12  ref  Greek  AEC-Euratom  Contract 

No.  WAS- 305-83- 15-GR-B. 

Descriptors:  *Waste  disposal,  *Radioactive  wastes, 
•Water  pollution  sources,  "Leaching,  *Cesium, 
•Strontium,  "Cement,  Leachates,  Carbon  dioxide, 
Temperature,   Chemical   analysis,    Model   studies. 

The  leaching  kinetics  of  Cs(  +  )  and  Sr(+  +)  em- 
bedded in  cement,  were  studied  as  Cs3S04  and 
CrS04,  with  particular  attention  on:  (1)  the  com- 
parative evaluation  of  leaching  in  stagnant,  stirred 
and  continuously  flowing  (modified  Soxhlet) 
water,  (2)  the  effect  of  atmospheric  C02  on  elu- 
tion,  and  (3)  the  effect  of  temperature  changes 
during  leaching.  In  addition,  model  kinetic  studies 
were  carried  out  using  cellulose  acetate  incorporat- 
ing SrS04,  CaS04  or  NaCl.  Cs  leaching  rates  were 
not  significantly  affected  by  the  leaching  method 
or  by  the  presence  of  atmospheric  C02.  The  em- 
bedded Cs  exists  in  relatively  easily  leachable  and 
less  readily  leachable  (most  probably  located 
within  the  gel  regions)  forms.  Elution  of  Sr  is 
retarded  by  stagnant  and  infrequently  renewed  lea- 
chant  and  by  the  presence  of  atmospheric  C02. 
Leaching  with  continuously  flowing  water,  which 
tends  to  minimize  both  these  effects,  gave  the 
highest  elution  rates.  The  observed  elution  kinetics 
in  the  case  of  cellulose  acetate-CaS04  or  SrS04 
conform  to  the  Higuchi  model,  but  a  more  elabo- 
rate theory  is  needed  for  the  cellulose  acetate-NaCl 
system.  (Lantz-PTT) 
W88-08413 


WATER  POLLUTION  BY  FERTILIZERS  AND 
PESTICIDES. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 

Organization  for  Economic  Cooperation  and  De- 
velopment, Paris,  France.  1986.  144  p. 

Descriptors:  "Water  pollution  sources,  "Fertilizers, 
•Pesticides,  "Nitrates,  "Agricultural  chemicals, 
Path  of  pollutants,  Agriculture,  Soil  contamina- 
tion. Water  pollution.  Water  pollution  effects,  In- 
secticides, Fungicides,  Phosphorus,  Leaching,  Eu- 
trophication. 

Two  reports  on  diffuse  sources  of  agricultural 
water   pollution    produced   for   the   Environment 


Committee  of  the  Organization  for  Economic  De- 
velopment, (OECD)  by  its  Water  Management 
Policy  Group  are  presented.  One  discusses  pollu- 
tion by  fertilizers  and  animal  wastes,  the  other 
pollution  by  pesticides.  The  basis  of  each  report 
was  work  done  by  a  panel  of  experts  nominated  by 
Member  countries.  Since  agricultural  experts  con- 
tributed to  this  work,  the  interests  of  agriculture 
were  taken  into  account.  Nevertheless,  the  prob- 
lems of  water  pollution  are  analyzed  from  the 
perspectives  of  water  management;  they  take  the 
view  that  agricultural  activities  need  to  take  into 
account  environmental  costs  borne  by  society,  and 
that  this  requires  some  adaptation  of  current  agri- 
cultural practices.  The  problems  which  are  most 
prevalent  in  OECD  countries,  as  a  result  of  intensi- 
fication of  agriculture  and  high  use  of  synthetic 
fertilizers  and  animal  wastes,  are  increased  nitrate 
concentrations  in  drinking  water  and  eutrophica- 
tion.  Nitrate  concentrations  in  ground  and  surface 
water  have  been  rising  rapidly  in  the  past  few 
years  and,  in  various  areas  are  approaching  or 
exceeding  international  standards  for  drinking 
water.  Diffuse  sources  of  pollution  by  pesticides 
may  occur  in  any  of  the  three  environmental 
media:  soil,  air  or  water.  Because  pesticide  use  in 
any  one  of  these  media  will  necessarily  have  effects 
on  the  other  two,  the  report  to  some  extent  tran- 
scends these  categories,  and  consider  pesticides 
and  controls  over  their  use  in  the  widest  sense.  The 
term  pesticide  is  taken  to  include  not  only  the 
general  plant  protection  products,  but  also  a 
number  of  other  biocides  and  products  used  to 
protect  food  in  storage,  i.e.,  acaricides,  fungicides, 
insecticides,  molluscicides,  nematicides  and  roden- 
ticides.  (Lantz-PTT) 
W88-08415 


ESTIMATION      OF     THE      PRECIPITATION 

RATE   OF   ANTHROPOGENIC   S02   IN   THE 

GREATER   SAO    PAULO    REGION    (ESTIMA- 

TIVA  DA  TAXA  DE  PRECIPITACAO  DE  S02 

ANTROPOGENICO       NA       GRANDE       SAO 

PAULO), 

Instituto     de     Pesquisas     Espaciais,     Sao     Paulo 

(Brazil). 

C.  M.  Espirito  Santo,  and  L.  M.  Moreira- 

Nordemann. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    VA.    22161,   as   N87-28234. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Instituto  de  Pesquisas  Espaciais  Report  No.  INPE- 

4264-PRE/1137,  October  1987.  15  p,  2  fig,  1  tab, 

10  ref. 

Descriptors:  "Model  studies,  "Sao  Paulo,  "Water 
pollution  sources,  "Brazil,  "Acid  rain,  "Sulfates, 
Mathematical  models,  Precipitation,  Mathematical 
studies. 

Using  the  CETESB  data  on  the  S02  concentration 
and  emission  rate  over  the  Greater  Sao  Paulo 
region,  an  annual  deposition  rate  of  the  pollutant 
was  estimated.  A  pollutant  deposition  numerical 
model  was  used  for  to  obtain  these  estimates.  The 
model,  its  application,  as  well  as  its  inherent  limita- 
tions, are  discussed  in  this  work.  (Author's  ab- 
stract) 
W88-08416 


TRANSPORT  OF  ORGANIC  CONTAMINANTS 
IN  COASTAL  PLAIN  SEDIMENTS, 

Savannah  River  Lab.,  Aiken,  SC.  Environmental 
Sciences  Div. 
B.  B.  Looney. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-006390. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Report  No.  DP-MS--86-149,  1985.  21  p,  5  fig,  1 
tab,  21  ref.  DOE  Contract  No.  DE-AC09- 
76SROOO01. 

Descriptors:  "Groundwater  pollution,  "Path  of 
pollutants,  "Organic  compounds,  "Sediments, 
"Coastal  plains,  "Groundwater  movement,  Aer- 
ation zone,  Cleanup,  Solute  transport,  Sorption, 
Fate  of  pollutants,  Model  studies. 

The  behavior  of  hydrophobic  organic  substances 
in  the  subsurface  environment  (saturated  and  un- 
saturated zones)  is  governed  by  water  flow,  sorp- 


tion interactions,  dissolution,  dispersion,  and  degra- 
dation. Estimation  of  the  nature  and  extent  of 
contamination  as  a  function  of  time  requires  that 
these  phenomena  be  characterized  for  the  soil- 
compound-solution  system  of  interest.  There  is 
little  data  related  to  these  processes  and  correla- 
tions from  the  literature  have  often  resulted  in  poor 
estimations.  The  objectives  of  the  work  described 
here  are:  (1)  To  present  a  model  of  organic  trans- 
port in  coastal  plain  sediments  and  discuss  an  appli- 
cation of  the  model  to  a  specific  site;  (2)  To  outline 
the  caveats  and  limitations  of  the  model  (especially 
in  terms  of  application  to  'complex  organic  mix- 
tures'). The  two  primary  caveats  which  require 
attention  are  observed  sorbent  concentration  ef- 
fects on  distribution  coefficient  and  the  observed 
effect  of  organic  cosolvents  on  the  distribution 
coefficient.  Neglect  of  these  factors,  as  well  as  the 
scale  effects  in  dispersion,  may  be  responsible  for 
poor  estimations  of  the  transport  and  fate  of  organ- 
ics  based  on  correlations  from  laboratory  studies; 
and  (3)  Outline  ongoing  and  future  work  which 
will  aid  in  addressing  the  mechanisms  of  organic 
transport  in  the  environment.  (Lantz-PTT) 
W88-08417 


ENVIRONMENTAL  RADIOACTIVITY 

LEVELS,  BROWNS  FERRY  NUCLEAR  PLANT: 
ANNUAL  REPORT  -  1986. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-900848. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Report  No.  TVA/PUB-87/15,  April  1986.  56  p, 
12  fig,  31  tab. 

Descriptors:  "Water  pollution  sources,  "Radioac- 
tivity, "Nuclear  powerplants,  "Browns  Ferry, 
"Alabama,  Radioisotopes,  Gamma  radiation, 
Alpha  radiation,  Beta  radiation,  Beryllium  radioi- 
sotopes, Potassium  radioisotopes,  Environmental 
effects,  Bismuth  radioisotopes,  Lead  radioisotopes, 
Radium  radioisotopes,  Monitoring. 

The  Browns  Ferry  Nuclear  Plant  (BFN),  operated 
by  the  Tennessee  Valley  Authority  (TV A),  is  lo- 
cated on  a  site  owned  by  TVA  containing  840 
acres  of  land  in  Limestone  County,  Alabama, 
bounded  on  the  west  and  south  by  Wheeler  Reser- 
voir. Unit  1  began  commercial  operation  on 
August  1,  1974.  Unit  2  on  March  1,  1975  and  Unit 
3  in  January  1977.  The  plant  has  been  shut  down 
since  March  1985.  The  preoperational  environmen- 
tal radiological  monitoring  program  established 
baseline  data  on  the  distribution  of  natural  and 
manmade  radioactivity  in  the  environment  near  the 
plant  site.  Radiological  Control  (Office  of  Nuclear 
Power)  and  the  Office  of  Natural  Resources  and 
Economic  Development  carried  out  a  sampling 
program,  at  locations  of  the  atmospheric  and  ter- 
restrial monitoring  stations.  Alpha  and  beta  analy- 
ses were  performed  on  Beckman  Low  Beta  II  low 
background  proportional  counter,  or  a  Tennelec 
LB-5100.  Gamma  spectral  analyses  were  per- 
formed with  a  Nuclear  Data  (ND)  Model  6700 
multichannel  analyzer  system  utilizing  germanium 
detectors.  Many  of  the  isotopes  identified  by  ger- 
manium spectral  analysis  are  naturally  occurring  or 
naturally  produced  radioisotopes,  such  as  7-Be,  40- 
K,  212-Bi,  214-Bi,  212-Pb,  214-Pb,  226-Ra,  etc. 
Lower  limits  of  detection  for  radionuclides  identi- 
fied by  Ge(Li)  analysis  were  calculated  for  each 
analysis.  It  is  concluded  that  there  were  no  measur- 
able increases  in  the  exposure  to  members  of  the 
general  public  attributable  to  the  operations  of 
BFN.  Indications  of  the  presence  of  small  quanti- 
ties of  fission  and  activation  products  have  been 
seen,  especially  in  aquatic  media.  Although  the 
levels  reported  sometimes  exceed  the  values  re- 
ported at  the  corresponding  control  stations,  they 
are  similar  to  levels  reported  in  samples  collected 
in  conjunction  with  preoperational  monitoring  pro- 
gram being  conducted  by  TVA  at  nuclear  plant 
construction  sites  upstream  from  Browns  Ferry. 
(Lantz-PTT) 
W88-08422 


SOLVING  HAZARDOUS  WASTE  PROBLEMS: 
LEARNING  FROM  DIOXINS. 

International  Technology  Corp.,  Marinez,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
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W88-08431 


GLOBAL  DISTRIBUTION  OF  POLYCHLORI- 
NATED DIOXINS  AND  DIBENZOFURANS, 

Umea  Univ.  (Sweden).  Dept.  of  Organic  Chemis- 
try. 

C.  Rappe. 

IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.  1987.  p  20-33,  6  ref,  30  ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Dioxins, 
•Fate  of  pollutants,  'Contamination,  *Path  of  pol- 
lutants, Pollution  load,  Fish,  Human  physiology, 
Incineration,  Hazardous  wastes,  Chemical  wastes, 
Soil  analysis.  Spatial  distribution,  Global  distribu- 
tion. Distribution  patterns. 

Polychlorinated  dioxins  and  dibenzofurans  have 
been  identified  in  technical  products  and  pesticides, 
most  of  which  are  not  very  widely  used  today. 
Other  sources  are  incinerators  of  various  types  like 
municipal  solid  waste  incinerators,  but  also  hazard- 
ous waste  incinerators  and  industrial  incinerators. 
Polychlorinated  dibenzodioxins  (PCDDs)  and  pol- 
ychlorinated dibenzofurous  (PCDFs)  have  also 
been  identified  in  exhausts  from  cars  running  on 
leaded  gasoline  with  halogenated  additives.  Back- 
ground levels  of  PCDDs  and  PCDFs  have  been 
identified  in  fish  and  other  aquatic  organisms  from 
the  Great  Lakes  and  the  Baltic  Sea,  and  also  in 
human  adipose  tissue  samples  from  USA,  Canada, 
Sweden,  Japan  and  Vietnam  as  well  as  in  samples 
of  breast  milk  from  Sweden,  Denmark,  West  Ger- 
many, the  Netherlands,  Yugoslavia  and  Vietnam. 
The  isomeric  pattern  in  all  these  biological  samples 
is  very  similar.  (See  also  W88-08431)  (Author's 
abstract) 
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tamination, *Path  of  pollutants,  'Comprehensive 
planning,  'Administrative  regulations,  'Environ- 
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This  report  presents  the  results  of  EPA's  two-year, 
nationwide  investigation  of  potential  2,3,7,8- 
TCDD  (dioxin)  contamination.  The  EPA  estab- 
lished seven  categories  (tiers)  of  study  ranging 
from  the  most  probable  contamination  to  the  least. 
The  majority  of  dioxin  contamination  at  Tier  1,  la, 
2  and  2a  sites  remained  on-site.  Some  2,3,7,8- 
TCDD  concentrations  were  as  high  as  356  ppm. 
Most  sites,  however,  had  TCDD  levels  in  soil  in 
the  ppb  range.  In  fish  samples  from  nearby  lakes 
and  streams,  2,3,7,8-TCDD  was  measured  in  terms 
of  ppt.  Only  two  Tier  3  sites  were  extensively 
contaminated,  with  the  extent  of  contamination 
limited  to  one  or  two  soil  samples  above  1  ppb. 
Dioxins  (CDDs)  and  furans  (CDFs)  were  present 
in  stack  emissions  from  all  sources  tested  in  Tier  4 
and  most  of  the  combustion  sources  reported  in  the 
literature.  CDD  and  CDF  emissions  from  some 
sources  have  estimated  risks  to  the  most  exposed 
individual  of  10  to  the  minus  5th  power  or  more; 
these  sources  include  a  secondary  copper  smelting 
facility,  a  sewage  sludge  incinerator,  and  some 
municipal  incinerators.  At  Tier  5  pastureland,  rice 
field,  and  sugarcane  sites,  2,3,7,8-TCDD  levels  in 
contaminated  soils  ranged  from  0.6  to  564  ppt, 
with  67%  below  5  ppt;  levels  in  fish  filets  were 
between  8  and  23  ppt  At  the  three  Tier  6  regional- 
ly selected  sites,  none  was  extensively  contaminat- 
ed. At  one  site,  however,  groundwater  contamina- 
tion was  found  at  the  0.07-0.10  ppt  level  in  three 
samples.  The  Tier  7  investigation  established  the 
prevalence  of  2,3,7,8-TCDD  in  the  environment: 
2,3,7,8-TCDD  was  detected  infrequently  and  at 
very  low  levels  in  background  soil  samples  with 
the  highest  level  being  11.2  ppt.  (See  also  W88- 
08431)  (Author's  abstract) 
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For  molecules  of  its  size  and  molecular  weight, 
2,3,7,8-tetrachlorodibenzo-p-dioxin  (2,3,7,8- 

TCDD)  is  one  of  the  most  toxic,  least  water  solu- 
ble, least  volatile,  and  most  resistant  to  thermal  and 
biological  transformations.  The  combination  of 
these  properties  has  presented  a  challenging  prob- 
lem in  assessing  human  hazards  ascribable  to 
TCDD  because,  although  exposure  concentrations 
are  often  low,  the  time  frame  for  transport  and 
most  degradative  processes  in  the  environment  is 
generally  long.  Under  normal  environmental  con- 
ditions the  only  transformation  process  that  is 
fairly  rapid  for  dioxins  is  photolysis.  (See  also 
W88-08431)  (Author's  abstract) 
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Persistent  toxic  chemicals  are  now  ubiquitous 
throughout  the  global  biosphere.  Environmental 
processes  such  as  long-range  transport  through  the 
atmosphere  play  a  major  role  in  creating  this 
global  dispersion.  They  are  also  the  major  expo- 
sure route  to  the  human  species  through  the  terres- 
trial food  web.  Hazard  and  risk  assessment  associ- 
ated with  persistent  contaminants  must  focus  on 
dynamics  throughout  the  whole  ecosystem  and 
total  human  exposure.  Best  available  or  best  practi- 
cable treatment  processes  for  wastes  that  contain 
persistent  contaminants  must  be  evaluated  in  terms 
of  ecosystem  exposure  rather  than  providing  diver- 
sions. Examples  include  the  diversion  of  contami- 
nants from  an  aquatic  effluent  into  sewage  sludge 
that  is  then  either  incinerated  at  low  temperature 
or  land  farmed;  both  of  these  methods  allow  vola- 
tilization into  atmosphere.  The  adoption  of  leading 
limits  versus  acceptable  concentrations  derived  by 
dilution  of  persistent  toxic  substances  is  necessary. 
This  paper  considers  the  chemical  dynamics  of 
persistent  organochlorine  contaminants  in  the 
Great  Lakes  ecosystem,  the  major  sources,  present 
waste  treatment,  and  the  total  ecosystem  exposure 
to  the  human  species.  (See  also  W88-08431)  (Au- 
thor's abstract) 
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Acid  rain  is  a  popular  term  that  describes  an  aspect 
of  a  large  problem,  that  of  acid  deposition.  Despite 
advances  in  our  understanding,  large  gaps  in  our 
knowledge  of  acid  rain  still  exist.  This  book  assists 
in  filling  these  gaps,  and  is  grouped  into  seven 
sections:  General,  Receptor  Models,  Cloud  Chem- 
istry and  Physics,  Kinetics,  Wet  and  Dry  Deposi- 
tion, Experimental  Methods,  and  Fundamental 
Processes.  Specific  chapter  topics  include  subcon- 
tinental air  pollution  phenomena,  hybrid  receptor 
models,  S02  oxidation  by  hydrogen  peroxide,  pol- 
lutant deposition  in  radiation  fog,  and  acid  clusters. 
Additional  chapter  subjects  include  accommoda- 
tion coefficients  of  ozone  and  S02;  spectroscopic 
identification  of  gas-phase  reaction  products;  and 
sulfur,  halogens,  and  heavy  metals  in  urban 
summer  rainfall.  (See  W88-08443  thru  W88-08469) 
(VerNooy-PTT) 
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Much  progress  has  been  made  in  our  understand- 
ing of  the  sources,  formation  and  deposition  of  acid 
and  sulfate.  Large  field  studies  can  be  conducted 
with  good  quality  control  of  analyses  and  data.  In 
the  gas  phase,  OH  radicals  are  known  to  capable  of 
converting  S02  to  sulfate  fast  enough  to  be  impor- 
tant. Rates  for  H202,  03  and  02  in  cloud  droplets 
are  fast  under  certain  conditions.  However,  serious 
gaps  in  our  knowledge  still  exist,  especially  meth- 
ods for  measuring  and  predicting  dry  deposition 
and  estimates  of  the  supply  of  reactants  to  active 
cloud  systems.  A  focal  point  for  development  of 
the  U.  S.  control  strategy  is  the  Regional  Acid 
Deposition  Model  (RADM).  Uncertainties  in  some 
features  of  the  model  are  likely  to  be  so  large  that 
it  may  not  provide  credible  predictions  in  a  time 
soon  enough  to  be  useful  to  legislators  or  regula- 
tors. Hybrid  receptor  models  may  be  able  to  pro- 
vide some  answers  for  sulfur  species  more  quickly, 
although  RADM  should  ultimately  yield  more  de- 
tailed predictions  for  more  species.  Many  problems 
attributed  to  acid  rain,  especially  damage  to  trees 
at  high  altitudes,  may  be  largely  due  to  some  other 
ionic  species,  e.g.,  H202  or  03.  (See  also  W88- 
08442)  (Author's  abstract) 
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This  paper  discusses  aspects  of  the  accumulating 
body  of  observation  characterizing  deposition  of 
airborne  acid  forming  substances.  Of  particular 
interest  are  sulfur  and  nitrogen  oxides  species.  The 
focus  of  the  observations  and  interpretation  is  on 
subcontinental  (or  regional)  scale  phenomena  ex- 
tending over  areas  of  1,000,000  sq  km.  Spatial  and 
temporal  distributions  of  ambient  sulfur  oxide  (or 
sulfate)  and  nitrogen  oxide  (or  nitrate)  concentra- 
tions and  precipitation  chemistry  are  summarized 
as  they  reflect  dry  and  wet  deposition.  Compari- 
sons are  given  between  conditions  in  the  eastern 
and  western  United  States.  The  importance  of  vari- 
ability in  deposition  exposure,  within  year  and 
from  year-to-year,  is  outlined.  Evidence  of  linkage 
between  source  emissions  and  receptor  measure- 
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nents  is  included  to  complete  the  discussion.  (See 

lso  W88-08442)  (Author's  abstract) 
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n  August,  1983,  members  of  the  Research  Staff  of 
:ord  Motor  Company  carried  out  a  field  experi- 
nent  at  two  rural  sites  in  southwestern  Pennsylva- 
lia  involving  various  aspects  of  the  acid  deposition 
ihenomenon.  This  report  focuses  on  the  wet  (rain) 
leposition  during  the  experiment,  as  well  as  the 
elative  importance  of  wet  and  dry  deposition 
>rocesses  for  nitrate  and  sulfate  at  the  sites.  The 
:haracteristics  of  17  rain  events  are  summarized 
ind  compared  to  dew  samples  and  one  settled 
ogwater  sample.  Cumulative  amounts  of  various 
ons  deposited  per  unit  area  are  reported,  as  well  as 
:stimations  of  wet  and  dry  acid,  nitrate,  and  sulfate 
leposition  budgets  at  Allegheny  Mountain.  The 
esults  employing  daytime  dry  deposition  estimates 
rom  the  surrogate  collectors  are  given  in  Table  4; 
hese  estimates  presuppose  that  the  five  days  are 
epresentative.  While  rain  accounted  for  some  60% 
)f  the  nitrate  deposition,  dry  deposition  of  HN03 
n  the  absence  of  dew  appears  also  to  be  important. 
For  sulfate  deposition,  rain  is  again  the  dominant 
nedium;  however,  the  dry  deposition  of  S02  may 
llso  be  important.  The  contributions  of  dry-depos- 
ted  aerosol  nitrate  and  sulfate  were  small  (about 
5%)  at  the  site.  If  we  suppose  that  S02  is  tanta- 
mount to  H2S04  in  acidifying  potential,  on 
'rounds  that  S02  readily  oxidizes  to  H2S04,  and  if 
we  recall  that  the  nitrate  and  sulfate  in  the  rain/ 
lew/fog  samples  can  be  regarded  as  mostly  HN03 
ind  H2S04,  then  the  total  strong  acid  deposited  in 
the  experiment  can  be  apportioned  roughly  as  fol- 
lows: 47%  =  H2S04  in  rain  (34%  S02  scaveng- 
ing, 13%  aerosol  sulfate  scavenging);  23%  =  S02 
dry  deposition  without  dew;  16%  =  HN03  in 
rain;  11%  =  HN03  dry  deposition  without  dew; 
md  3%  =  HN03  and  H2S04  in  fog  and  dew. 
(See  also  W88-08442)  (VerNooy-PTT) 
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The  Western  Atlantic  Ocean  Experiment 
(WATOX)  investigates  the  flux  and  fate  of  sulfur, 
nitrogen,  and  trace-metal  and  trace-organic  com- 
pounds eastward  from  North  America.  Using  a 
variety  of  sampling  platforms  (ships,  aircraft,  is- 
lands), samples  of  gases,  aerosols,  and  precipitation 
have  been  used  to  determine  the  impact  of  North 
America  on  atmospheric  chemical  cycles  of  the 
western  Atlantic  Ocean.  This  paper  provides  an 
overview  of  the  results  obtained  since  WATOX 
began  in  1980.  Bermuda  was  an  ideal  sampling 
platform  for  air  that,  at  times,  was  directly  impact- 
ed by  anthropogenic  uncertainties.  The  impact  of 
the  island  on  the  total  excess  S04(-)  and  H(  +  ) 
concentrations  was  small  relative  to  off-island 
sources.  There  is  a  strong  correlation  between  the 
presence  of  sulfuric  and  nitric  acids  and  the  mete- 
orological back  trajectories  of  Bermuda  storm  sys- 


tems to  the  North  American  continent.  This  sug- 
gests the  long-range  transport  of  acid-rain  precur- 
sors to  Bermuda  from  the  North  American  conti- 
nent. (See  also  W88-08442)  (Vernooy-PTT) 
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A  hybrid  receptor  model  is  defined  as  a  specified 
mathematical  procedure  which  uses  not  only  the 
ambient  species  concentration  measurements  that 
form  the  input  data  for  a  pure  receptor  model,  but 
in  addition  source  emission  rates  or  atmospheric 
dispersion  or  transformation  information  charac- 
teristic of  dispersion  models.  By  utilizing  more 
information,  hybrid  receptor  modeling  promises 
improved  source  apportionment  estimates  or,  more 
fundamentally,  consideration  of  problems  that  are 
inaccessible  in  terms  of  classical  receptor  model- 
ing. Several  examples  of  hybrid  receptor  modeling 
are  reviewed,  emphasizing  the  great  variety  in 
possible  approaches,  and  in  the  choice  of  input 
versus  output  quantities.  A  simple  illustration  is 
given  of  a  hybrid  receptor  model  applied  to  the 
comprehensive  ambient-source-meteorological 

data  base  collected  at  Deep  Creek  Lake,  Maryland 
during  summer  1983.  (See  also  W88-08442)  (Au- 
thor's abstract) 
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Atmospheric  particles  were  collected  from  May, 
1980  to  Dec,  1981  at  3  sampling  sites  in  the  Ohio 
River  Valley  (ORV).  The  collected  samples  were 
analyzed  by  x-ray  fluorescence  (XRF)  for  elemen- 
tal concentrations  and  their  masses  determined  by 
beta  gauging.  The  XRF  data  and  associated  wind 
trajectories  were  used  to  select  a  subset  (200)  of 
ORV  samples  in  the  fine  fraction  for  further  analy- 
sis by  instrumental  neutron  activation  analysis 
(INAA).  Combined  XRF  and  INAA  data  provid- 
ed concentration  values  for  up  to  40  elements. 
Chemical  mass  balances  with  1 1  sources  were  used 
to  fit  trace  element  concentrations.  About  90%  of 
the  predicted  mass  arises  from  the  regional  sulfate 
component,  which  accounts  for  most  of  the  ob- 
served sulfur.  Sulfate  concentrations  are  nearly  as 
high  at  the  west  station  (in  KY)  as  at  the  center 
(IN)  and  east  (OH)  stations.  This  is  in  disagreement 
with  the  usual  picture  of  build-up  of  sulfate  in  air 
masses  as  they  move  up  the  Valley,  picking  up 
S02,  which  is  slowly  converted  to  sulfate.  Even 
when  back  trajectories  are  used  to  limit  consider- 
ation to  samples  of  air  masses  coming  from  the 
southwest,  the  picture  remains  the  same  despite  the 
lack  of  strong  sources  upwind  in  MO,  AK  and 
OK.  We  find  no  reasonable  way  in  which  to  fit 
observed  sulfate  concentrations  and  S/Se  ratios 
with  a  simple  hybrid  receptor  model.  (See  also 
W88-08442)  (Author's  abstract) 
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Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08449 


AQUEOUS-PHASE  REACTIONS  IN  CLOUDS, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
S.  E.  Schwartz. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  93-108,  10  fig,  1  tab,  31 
ref. 

Descriptors:  'Chemical  reactions,  'Acid  rain, 
'Cloud  physics,  'Kinetics,  'Atmospheric  water, 
'Mass  transport,  'Mathematical  models.  Chemical 
properties,  Air-water  interfaces,  Hydrogen  ion 
concentration,  Diffusivity,  Equilibrium,  Solubility. 

Reaction  of  dissolved  gases  in  clouds  occurs  by  the 
sequence  gas-phase  diffusion,  interfacial  mass 
transport,  and  concurrent  aqueous-phase  diffusion 
and  reaction.  Information  required  for  evaluation 
of  rates  of  such  reactions  includes  fundamental 
data  such  as  equilibrium  constants,  gas  solubilities, 
kinetic  rate  laws,  including  dependence  on  pH  and 
catalysts  or  inhibitors,  diffusion  coefficients,  and 
mass-accommodation  coefficients.  Situational  data 
such  as  pH  and  concentrations  of  reagents  and 
other  species  influencing  reaction  rates,  liquid- 
water  content,  drop  size  distribution,  insolation, 
temperature,  etc.  is  also  needed.  Rate  evaluations 
indicate  that  aqueous-phase  oxidation  of  S(IV)  by 
H202  and  03  can  be  important  for  representative 
conditions.  No  important  aqueous-phase  reactions 
of  nitrogen  species  have  been  identified.  Examina- 
tion of  microscale  mass-transport  rates  indicates 
that  mass  transport  only  rarely  limits  the  rate  of  in- 
cloud  reaction  for  representative  conditions.  Field 
measurements  and  studies  of  reaction  kinetics  in 
authentic  precipitation  samples  are  consistent  with 
rate  evaluations.  (See  also  W88-08442)  (Author's 
abstract) 
W88-08450 


ACCOMMODATION  COEFFICIENTS  OF 
OZONE  AND  S02:  IMPLICATIONS  ON  S02 
OXIDATION  IN  CLOUD  WATER, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 
I.  N.  Tang,  and  J.  H.  Lee. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  109-117,  4  fig,  1  tab,  11 
ref. 

Descriptors:  'Accommodation  coefficients, 
'Ozone,  'Sulfur  dioxide,  'Oxidation,  'Chemical 
reactions,  'Cloud  physics,  'Atmospheric  water, 
'Mass  transport,  'Acid  rain,  Kinetics,  Air-water 
interfaces,  Ultraviolet  radiation,  Absorption,  Math- 
ematical models. 

Interfacial  mass  transfer  of  trace  gases  into  aqueous 
phase  is  investigated  in  a  UV  absorption-stop  flow 
apparatus.  For  the  first  time,  the  mass  accommoda- 
tion coefficients  are  determined  for  03  (0.00053) 
and  for  S02  (>0.02).  The  results  are  incorporated 
into  a  simple  model  considering  the  coupled  inter- 
facial mass  transfer  and  aqueous  chemistry  in  cloud 
drops.  It  is  shown  that  dissolution  of  03  into  a 
drop  is  fast  compared  with  its  subsequent  oxidation 
of  dissolved  S02.  In  addition,  the  conversion  rate 
of  S(IV)  to  S(VI)  in  aqueous  drops  by  ozone 
reactions  is  not  limited  by  interfacial  resistance. 
(See  also  W88-08442)  (Author's  abstract) 
W88-08451 


PHOTOCATALYTIC    FORMATION     OF    HY- 
DROGEN PEROXIDE, 

California  Inst,  of  Tech.,   Pasadena.  W.M.   Keck 
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Engineering  Lab.  of  Hydraulics  and  Water  Re- 
sources. 

D.  W.  Bahnemann.  M.  R.  Hoffmann,  A.  P.  Hong, 
and  C.  Kormann. 

IN  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.   1987.  p   120-132,  4  fig,  90  ref. 

Descriptors:  *Air  pollution,  'Photoactivation, 
•Catalysts,  'Hydrogen  peroxide,  'Chemical  reac- 
tions, 'Solar  radiation,  'Oxidation,  'Metals,  Zinc, 
Titanium,  Oxides,  Sand,  Particulate  matter. 

The  two-electron  reduction  of  molecular  oxygen 
to  hydrogen  peroxide  can  be  catalyzed  by  metal 
oxide  semiconductor  particles  in  the  presence  of 
visible  and  near-UV  light.  Even  though  very  high 
quantum  yields  for  this  process  are  observed, 
rather  low  steady-state  concentrations  of  H202  are 
reached.  Detailed  mechanisms  are  presented  to 
explain  these  experimental  findings.  Metal  oxide 
particles  are  found  in  atmospheric  and  surface 
waters.  The  environmental  significance  of  photo- 
catalytic  formation  of  H202  on  these  particles  in 
natural  systems  is  discussed.  (See  also  W88-08442) 
(Author's  abstract) 
W88-08452 


DIRECT  KINETIC  AND  MECHANISTIC 
STUDY  OF  THE  OH-DIMETHYL  SULFIDE 
REACTION  UNDER  ATMOSPHERIC  CONDI- 
TIONS, 

Georgia  Tech  Research  Inst.,  Atlanta. 
A.  J.  Hynes,  and  P.  H.  Wine. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  133-141,  2  fig,  2  tab,  23 
ref. 

Descriptors:  'Kinetics,  'Chemical  reactions, 
'Sulfur  cycle,  'Sulfur  compounds,  'Hydroxides, 
•Dimethyl  sulfide,  'Atmosphere,  'Lasers,  'Air 
pollution,  Fluorescence,  Nitrogen,  Oxygen,  Tem- 
perature. 

A  pulsed-laser-photolysis  to  pulsed-laser-induced- 
fluorescence  technique  was  employed  to  study  the 
OH  +  dimethyl  sulfide  reaction  in  N2,  air,  and  02 
buffer  gases.  Complex  kinetics  were  observed  in 
the  presence  of  02.  A  four  step  mechanism  involv- 
ing hydrogen  abstraction,  reversible  addition  to  the 
sulfur  atom,  and  scavenging  of  the  (thermalized) 
adduct  by  02  is  required  to  explain  all  experimen- 
tal observations.  In  one  atmosphere  of  air,  the 
effective  bimolecular  rate  constant  decreases  mon- 
otonically  from  1.58  x  10  to  the  minus  11th  power 
to  5.2  x  10  to  the  minus  12th  power  cu  cm/ 
molecule/s  over  the  lower  tropospheric  tempera- 
ture range  250-3 10K.  Over  the  same  temperature 
range  the  branching  ratio  for  hydrogen  abstraction 
increases  monotonically  from  0.24  to  0.87.  (See 
also  W88-08442)  (Author's  abstract) 
W88-08453 


S02  OXIDATION  BY  HYDROGEN  PEROXIDE 
IN  SUSPENDED  DROPLETS, 

Frankfurt  Univ.  (Germany,  F.R.).  Inst,  fuer  Me- 
teorologie  und  Geophysik. 
W.  A.  Jaeschke,  and  G.  J.  Herrmann. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  142-157,  9  fig,  1  tab,  7 
ref. 

Descriptors:  'Air-water  interfaces,  'Sulfur  diox- 
ide, 'Hydrogen  peroxide,  'Oxidation,  'Atmos- 
pheric water,  'Fluid  drops,  'Vadose  water,  'Acid 
rain,  Dynamics,  Kinetics,  Accommodation  coeffi- 
cient, Sulfur  cycle,  Simulation. 

One  of  the  most  significant  reactions  in  the  context 
of  acidity  in  rainwater  is  the  S02-oxidation  by 
hydrogen  peroxide  in  aqueous  solution.  Therefore 
a  dynamic  flow  reactor  was  constructed,  where 
S02  removal  rates  could  be  investigated  in  the 
presence  of  H20-containing  droplets.  The  diame- 
ter of  the  suspended  droplets  was  in  the  size  range 
between  1  micron  and  25  microns,  which  is  compa- 
rable to  size  distributions  observed  in  atmospheric 
clouds  or  fogs.  Pseudo  first  order  rate  constants  of 
the  S02-oxidation  were  measured  at  different  pH- 


values.  The  H202-concentration  in  the  droplets 
was  varied  between  0.00002  M  and  0.01  M.  The 
obtained  second  order  rate  constants  were  strongly 
pH-dependent  (1.48  X  10  to  the  5th  power  L/mol/ 
sec  at  pH  2  and  130  L/mol/sec  at  pH  5.5).  At 
H202-concentrations  above  0.001  M  the  micro- 
physical  transfer  of  S02  via  droplet  interface 
became  the  rate  determining  step.  From  the  experi- 
ments an  accommodation-coefficient  for  S02 
could  be  calculated  which  was  greater  than  0.1. 
(See  also  W88-08442)  (Author's  abstract) 
W88-08454 


MEASUREMENT  OF  CONCENTRATION  AND 
OXIDATION  RATE  OF  SUV)  IN  RAINWATER 
IN  YOKOHAMA,  JAPAN, 

Keio  Univ.,  Yokohama  (Japan).  Dept.  of  Applied 
Chemistry. 

S.  Tanaka,  K.  Yamanaka,  and  Y.  Hashimoto. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  158-169,  4  fig,  4  tab,  9 
ref. 

Descriptors:  'Sulfur  compounds,  'Sulfites,  'Oxida- 
tion, 'Acid  rain,  'Yokohama  Japan,  'Kinetics, 
•Chromatography,  Water  sampling,  Sulfates, 
Chemical  reactions,  Iron,  Manganese,  Catalysts, 
Sample  preparation,  Trace  metals. 

Sulfite  and  bisulfate  in  rainwater  are  rapidly  oxi- 
dized to  sulfate  by  the  catalytic  effect  of  metallic 
ions  such  as  Fe(III)  and  Mn(II).  The  rates  of 
oxidation  of  S(IV)  in  test  solutions  were  measured 
using  ion  chromatography.  The  rate  constant,  k, 
measured  for  a  12.5  micromolar  S(IV)  solution  was 
found  to  be  0.6-10.4/hr  at  pH  3-6  in  the  presence  of 
1.8  micromolar  Fe(III)  and  0.18  micromolar 
Mn(II)  catalysts,  and  0.4-5.9  x  10  to  the  minus  3rd 
power/hr  without  the  catalysts.  Triethanolamine 
(TEA)  was  used  to  stabilize  actual  rainwater  sam- 
ples prior  to  analysis.  TEA  masks  the  catalytic 
effect  of  metallic  impurities  found  in  the  rainwater. 
The  concentrations  and  the  rates  of  oxidation  of 
S(IV)  in  rainwaters  from  Yokohama,  Japan  meas- 
ured by  this  method  were  0.8-23.5  micromolar  (16 
samples)  and  0.12-3.3/hr  (8  samples),  respectively. 
(See  also  W88-08442)  (Author's  abstract) 
W88-08455 


SPECTROSCOPIC  IDENTIFICATION  OF 
PRODUCTS  FORMED  IN  THE  GAS-PHASE 
REACTION  OF  OH  WITH  ATMOSPHERIC 
SULFUR  COMPOUNDS, 

Atlanta  Univ.,  GA.  Dolphus  E.  Milligan  Science 
Research  Inst. 
S.  C.  Bhatia,  and  J.  H.  Hall. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  170-182,  3  fig,  3  tab,  30 
ref. 

Descriptors:  *Acid  rain,  'Spectroscopy,  *Infrared 
spectroscopy,  'Sulfur  cycle,  'Sulfur  compounds, 
•Sulfur  dioxide,  •Chemical  reactions,  'Chemical 
analysis,  Air  pollution. 

The  matrix-isolation  infrared  study  of  the  reactions 
OH  +  R  (R  =  CH3SH,  CH3SSCH3,  S02)  indi- 
cate that  the  products  observed  for  CH3SH  +  OH 
reaction  are  the  proposed  intermediate  CH3SHOH 
and  S02  while  CH3SH,  CH3SHOH  and  S02  are 
formed  in  CH3SSCH3  +  OH  reaction.  The  reac- 
tion of  hydroxyl  radical  with  sulfur  dioxide  yields 
HOS02.H20  complex  as  the  final  product.  The 
vibrational  assignments  for  the  observed  products 
are  reported.  (See  also  W88-08442)  (Author's  ab- 
stract) 
W88-08456 


CHARACTERIZATION  OF  A  FACILITY  TO 
SIMULATE  IN-CLOUD  CHEMICAL  TRANS- 
FORMATIONS, 

Nevada  Univ.  System,  Reno.  Energy  and  Environ- 
mental Engineering  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08457 


COMPARISONS  OF  WET  AND  DRY  DEPOSI- 
TION: THE  FIRST  YEAR  OF  TRIAL  DRY  DEP- 
OSITION MONITORING, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-08458 


RAINWATER  CHEMISTRY  NEAR  AN  ISO- 
LATED S02  EMISSION  SOURCE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  J.  Vong,  T.  V.  Larson,  W.  H.  Zoller,  D.  S. 
Covert,  and  R.  J.  Charlson. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  204-212,  2  fig,  1  tab,  1C 
ref. 

Descriptors:  'Data  interpretation,  *Water  pollu- 
tion sources,  'Chemical  reactions,  'Acid  rain, 
'Rain,  'Sulfur  dioxide,  'Industrial  plants, 
•Copper,  *Seattle-Tacoma  area,  'Sulfates,  Hydro- 
gen ion  concentration,  Trace  metals,  Ions,  Map- 
ping, Atomic  absorption  spectroscopy,  Instrumen- 
tal neutron  activation  analysis. 

A  network  of  38  rainwater  collection  sites  wai 
established  in  the  Seattle-Tacoma  area  of  Washing 
ton  State  both  upwind  and  downwind  of  the  domi 
nant  regional  S02  emission  source,  a  copper  smelt 
er.  Rainwater  samples  were  chemically  analyzec 
for  pH,  major  ions  and  trace  metals  (via  instrumen 
tal  neutron  activation  analysis).  Results  are  pre 
sented  for  a  precipitation  event  sampled  by  thi 
network  on  February  14-15,  1985.  Two  collector: 
were  operated  at  each  site  with  these  paired  result 
statistically  screened  for  potential  contaminatioi 
based  on  independently  measured  experimental  un 
certainties.  Geographical  mapping  of  rainwate 
concentrations  demonstrated  a  clear  enhancemen 
of  H(  +  ),  excess  S04(-),  and  trace  metals  down 
wind  of  the  smelter.  Principal  component  analysi 
revealed  the  influence  of  seasalt,  crustal  materia! 
and  a  component  interpreted  to  represent  smelte 
S02  and  trace  metal  emissions.  (See  also  W88 
08442)  (Author's  abstract) 
W88-08459 


SULFUR,  HALOGENS,  AND  HEAVY  METAL 
IN  URBAN  SUMMER  RAINFALL, 

McMaster  Univ.,  Hamilton  (Ontario). 

S.  Landsberger,  S.  J.  Vermette,  and  J.  J.  Drake. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At 

mospheric  Processes.  American  Chemical  Societj 

Washington,  DC.  1987.  p  213-218,  1  fig,  2  tab, 

ref. 

Descriptors:  'Sulfur,  *Halogens,  *Heavy  metal: 
•Rainfall,  *Path  of  pollutants,  *Urban  hydrolog; 
•Spectroscopy,  Inductively-coupled  Plasma  Mai 
Spectroscopy,  Instrumental  neutron  activatio 
analysis,  Hamilton,  Ontario,  Acid  rain,  Coppe 
Zinc,  Chromium. 

Two  multi-elemental  techniques  (instrumental  net 
tron  activation  analysis  and  inductively-couple 
plasma  mass  spectroscopy)  were  used  to  determiri 
sulfur,  halogens,  and  14  other  trace  elements  i 
urban  summer  rainfall.  Quality  control  was  assure 
using  NBS  reference  materials.  The  overall  accun 
cy  and  precision  of  these  two  methods  mak( 
possible  the  routine  analysis  of  many  environmei 
tally  important  trace  elements  in  acid  rain  relate 
investigations.  Enrichment  factor  calculatioi 
showed  that  several  elements  including  S,  Cu,  2 
and  Cr  were  abnormally  enriched  in  the  urbj 
atmosphere.  A  comparison  of  three  separate  siti 
showed  a  strong  gradient  of  metal  deposition  fro 
the  industrial  to  the  outlying  areas.  (See  also  W8 
08442)  (Author's  abstract) 
W88-08460 


INTRODUCTION  OF  FORMATE  AND  AC1 
TATE  IONS  INTO  PRECIPITATION:  ASSESi 
MENT  OF  POSSIBLE  PATHWAYS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  Wj 
For  primary  bibliographic  entry  see  Field  2K. 
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:OMPARISON  OF  WEEKLY  AND  DAILY  WET 
JEPOSITION  SAMPLING  RESULTS, 

environmental  Monitoring  and  Services,  Inc.,  Ca- 

narillo,  CA. 

..  E.  Topol,  M.  Lev-On,  and  A.  K.  Pollack. 

N:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 

nospheric  Processes.  American  Chemical  Society, 

Vashington,  DC.  1987.  p  229-241,  3  fig,  2  tab,  13 

ef. 

Descriptors:  *Water  pollution  sources,  'Precipita- 
ion  sampling,  *Rainfall,  *Sampling  frequency, 
'Ions,  'Seasonal  variation,  *Acid  rain,  Comparison 
itudies,  Rain  gauges,  Hydrogen  ion  concentration, 
Vmmonium,  Potassium,  Sodium,  Chlorides,  Mag- 
lesium. 

\n  initial  analysis  of  data  from  a  one-year  field 
itudy  comparing  the  concentrations  of  weekly 
neasured  samples  and  weekly  values  derived  from 
laily  samples  indicated  that  the  weekly  measured 
on  concentrations  were  generally  larger.  Al- 
hough  the  mean  relative  bias  values  ranged  from  0 
o  34%,  most  values  were  <  10%.  In  addition,  the 
jreatest  differences  were  found  in  the  fall  season 
ivith  biases  >  10%  occurring  for  ammonium,  chlo- 
ide,  sodium,  potassium,  calcium  and  magnesium, 
samples  were  collected  at  three  sites  in  Georgia, 
Kansas  and  Vermont  to  represent  the  southeastern, 
:entral  (west  of  the  Mississippi  River)  and  north- 
eastern regions  of  the  United  States.  The  measure- 
ments included  precipitation  weight,  pH,  sulfate, 
nitrate,  chloride,  ammonium,  potassium,  sodium, 
:alcium  and  magnesium.  Other  than  the  two  differ- 
ent sampling  intervals,  all  field  and  labor?tory  pro- 
cedures were  identical.  (See  also  W88-08442)  (Au- 
thor's abstract) 
W88-08462 


CHEMISTRY  OF  WINTERTIME  WET  DEPOSI- 
TION, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
I.  M.  Dasch. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.   1987.  p  242-249,  4  tab,   14  ref. 

Descriptors:  'Chemical  reactions,  *Snow  sam- 
pling, 'Chemistry  of  precipitation,  *Acid  rain, 
'Precipitation  sampling,  'Temperature  effects, 
•Atmospheric  water,  'Nitrates,  'Sulfates,  Clouds, 
Michigan. 

Four  years  of  winter  precipitation  data  from  south- 
eastern Michigan  were  examined  to  help  under- 
stand the  higher  N03(-),  but  lower  S04(~),  con- 
centrations in  snow  than  in  winter  rain.  The  higher 
N03(-)  levels  in  snow  could  be  attributed  to  the 
lower  precipitation  depths  associated  with  snow 
events  than  with  rain  events.  Conversely,  S04(-) 
was  far  higher  in  winter  rain  than  in  snow.  The 
S04(-)  concentrations  were  highly  correlated 
with  the  temperatures  of  the  cloud  layers.  The  data 
suggests  that  S02  is  incorporated  and  oxidized  to 
S04(--)  in  clouds  most  efficiently  when  the  hydro- 
meteors  are  present  as  liquid  droplets.  The  fact  that 
N03(-)  does  not  show  the  same  relationship  sug- 
gests that  incorporation  of  nitrogen  species  into 
cloud  water  followed  by  oxidation  is  not  as  impor- 
tant a  process  for  nitrogen  as  for  sulfur.  (See  also 
W88-08442)  (Author's  abstract) 
W88-08463 


POLLUTANT  DEPOSITION  IN  RADIATION 
FOG, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Engineering  Science. 
J.  M.  Waldman,  D.  J.  Jacob,  J.  W.  Munger,  and  M. 
R.  Hoffmann. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  250-257,  3  fig,  1  tab,  6 
ref. 

Descriptors:  'Acid  rain,  'Path  of  pollutants,  'Fog, 
•Air  pollution,  'Air-earth  interfaces,  'Deposition, 
•Atmospheric   water,   'San   Joaquin   Valley,   Sul- 


fates, Nitrates,  Gases,  Aerosols,  Hydrogen  ion  con- 
centration. California. 

A  study  of  atmospheric  pollutant  behavior  was 
conducted  in  the  southern  San  Joaquin  Valley  of 
California  during  periods  of  stagnation,  both  with 
and  without  dense  fog.  Measurements  were  made 
of  gas-phase  and  aerosol  pollutant  concentrations, 
fogwater  composition,  and  deposition  of  solutes  to 
surrogate  surfaces.  Deposition  rates  for  major  spe- 
cies were  5  to  20  times  greater  during  fogs  com- 
pared to  nonfoggy  periods.  Sulfate-ion  deposition 
velocities  measured  during  fog  were  0.5  to  2  cm/s. 
Rates  measured  for  nitrate  ion  were  generally  50% 
below  those  for  sulfate,  except  for  acidic  fog 
(pH<5)  conditions,  because  nitrate  was  less  effec- 
tively scavenged  by  neutral  or  alkaline  fogs.  In 
radiation  fogs,  scavenging  of  ambient  aerosol  was 
observed  to  increase  as  liquid  water  content  rose. 
The  lifetimes  for  atmospheric  sulfate  and  ammoni- 
um were  short  (6-12  h)  during  dense  fog  compared 
to  the  ventilation  rate  (>3  d)  for  valley  air.  (See 
also  W88-08442)  (Author's  abstract) 
W88-08464 


DEPOSITION  OF  CHEMICAL  COMPONENTS 
IN  JAPAN, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
Y.  Dokiya,  M.  Aoyama,  Y.  Katsuragi,  E. 
Yoshimura,  and  S.  Toda. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  258-272,  6  fig,  4  tab,  7 
ref. 

Descriptors:  'Water  pollution  sources,  'Rainfall, 
'Acid  rain,  'Japan,  'Chemical  analysis.  Regional 
analysis,  Deposition,  Nitrates,  Calcium,  Sulfates, 
Path  of  pollutants,  Spatial  distribution. 

In  order  to  determine  the  chemical  characteristics 
of  Japanese  rain,  the  major  chemical  components 
were  determined  at  eleven  stations  throughout 
Japan  for  two  years.  Deposition  samples  were  col- 
lected and  analyzed  monthly.  The  principal  com- 
ponent analysis  showed  that  nitrate  and  calcium 
can  be  used  to  characterize  the  local  factors.  The 
deposition  of  sulfate  is  discussed  in  relation  to  its 
origin,  and  the  effect  of  sulfate  deposition  on  the 
chemistry  of  soil  is  examined.  The  northeastern 
part  of  Honshu  Island  is  relatively  tolerant  to  acid 
deposition  because  of  the  relatively  rich  organic 
soils.  This  may  be  one  of  the  reasons  why  few 
typical  symptoms  of  the  effects  of  acid  precipita- 
tion are  seen  in  this  high  near  the  Tokyo  area.  The 
western  part  of  Honshu  Island  is  relatively  suscep- 
tible to  acid  deposition.  (See  also  W88-08442) 
(Vernooy-PTT) 
W88-08465 


MEASUREMENT  OF  ATMOSPHERIC  GASES 
BY   LASER   ABSORPTION   SPECTROMETRY, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08466 


CHEMICAL  INSTRUMENTATION  OF  AT- 
MOSPHERIC WET  DEPOSITION  PROCESS- 
ES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08467 


FACTORS  AFFECTING  NOX  PRODUCTION 
DURING  CHAR  OXIDATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Materials  Science  and  Engineering. 
G.  J.  Orehowsky,  A.  W.  Scaroni,  and  F.  J. 
Derbyshire. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  304-316,  11  fig,  3  tab,  15 
ref. 

Descriptors:  'Nitrogen  oxides,  'Acid  rain,  'Acri- 
dine,  'Phenanthridine,  'Incineration,  Nitrogen, 
Carbon,  Chemical  reactions,  Ait  pollution. 


Because  NO  (x)  emissions  play  an  important  role  in 
acid  rain  formation,  the  oxidation  of  chars  pre- 
pared from  nitrogen-containing  precursors  was  in- 
vestigated. Chars  produced  from  the  nitrogen-con- 
taining compounds  acridine  and  phenanthridine 
were  oxidized  at  atmospheric  pressure  at  tempera- 
tures of  773-873  K.  The  relative  rates  of  nitrogen 
and  carbon  release  and  the  formation  of  NOx  have 
been  determined  in  relation  to  char  nitrogen  con- 
tent and  precursor  type.  At  773  K  carbon  was 
found  to  be  preferentially  oxidized  at  low  burnoff; 
at  higher  temperatures  the  rates  of  carbon  and 
nitrogen  oxidation  were  indistinguishable.  The 
conversion  of  char  nitrogen  to  NOx  was  depend- 
ent upon  the  char  structure  and  composition,  much 
less  NOx  being  produced  from  the  phenathridine 
char.  It  is  assumed  that  the  remainder  of  the  nitro- 
gen is  released  as  N2,  presumably  formed  by  the 
reduction  of  NOx  with  C  and/or  CO.  The  conver- 
sion of  nitrogen  to  NOx  was  also  found  to  decrease 
with  increasing  oxidation  temperature,  char  nitro- 
gen content  and  with  sample  bed  height.  (See  also 
W88-08442)  (Vernooy-PTT) 
W88-08468 


ACID  CLUSTERS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08469 


REMOTE  SENSING  INVESTIGATION  OF  THE 
OIL  SPILL  IN  THE  STRAIT  OF  MESSINA, 
ITALY, 

Catania  Univ.  (Italy).  Dept.  of  Engineering. 
A.  L.  Geraci,  G.  La  Rosa,  and  L.  Del  Re. 
IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  with 
EARSeL's  General  Assembly  at  the  Technical 
University  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  109-114,  9 
fig,  1  tab,  12  ref. 

Descriptors:  'Remote  sensing,  'Oil  spills,  'Path  of 
pollutants,  'Strait  of  Messina,  'Italy,  Cleanup  op- 
erations, Economic  aspects,  Infrared  imagery.  Sat- 
ellite technology,  Landsat,  Costs. 

On  the  morning  of  March  21,  1985,  the  Greek 
tanker  Patmos  and  the  Spanish  tanker  Castillo  de 
Monte  Aragon  collided  in  the  Strait  of  Messina. 
About  1,000  metric  tons  of  oil  were  spilled  from 
the  Patmose,  threatening  the  east  Sicilian  coastal 
zone.  Boats  and  aircraft  used  during  the  response, 
encountered  problems  in  locating  the  slicks.  The 
present  investigation  was  carried  out  using  infrared 
photography  and  MSS  Landsat  data  only,  to  inves- 
tigate the  oil  spill.  Results  indicate  that  the  early 
detection  and  monitoring  of  oil  in  the  marine  envi- 
ronment can  significantly  improve  predictions  of 
its  location,  nature,  areal  extent,  and  behavior, 
over  subsequent  periods  of  time.  Also,  the  treat- 
ment required,  and  a  determination  of  the  responsi- 
bility for  any  damage,  both  depend  upon  the  reli- 
ability with  which  the  oil  can  be  monitored  under 
the  prevailing  weather  conditions.  If  remote  tech- 
niques had  been  used  on  a  regular  basis  during  the 
oil  spill  response,  the  damages  would  certainly 
have  been  less,  at  least  in  terms  of  cleanup  costs. 
(See  also  W88-08470)  (Lantz-PTT) 
W88-08475 


CHEMICAL  ANALYSIS  OF  HYDROCARBON 
CONTENT  IN  WATER, 
Norsk  Inst,  for  Vannforskning.  Oslo. 
T.  Bakke,  and  K.  Sorensen. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007.  Decem- 
ber 1984.  p  3-16,  4  fig. 

Descriptors:  'Path  of  pollutants,  'Oil  pollution, 
'Chemical  analysis,  'Hydrocarbons,  Rock  Littoral 
Project,  Fluorescence  spectroscopy,  Gas  chroma- 
tography, Oil,  Fuel. 

The  purpose  of  the  hydrocarbon  analysis  within 
the  hard  bottom.  Rock  Littoral  project,  was  to 
determine  the  levels  of  hydrocarbons  in  the  dosing 
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system,  the  basins  and  the  organisms.  The  substrate 
on  the  walls  has  also  been  sampled.  Two  types  of 
analysis  are  involved  in  this  project:  (1)  Fluores- 
cence spectroscopy;  and  (2)  High  resolution  gas 
chromatography.  The  fluorescence  analysis  of  the 
water  accomodated  fraction  (WAF)  produced  in 
the  dosing  system  and  the  basin  waters  has  shown 
that  the  littoral  communities  during  the  period 
September  1982  to  September  1984  were  exposed 
to  the  following  mean  concentrations  of  total  oil 
hydrocarbons:  High  Oil  (HO)  basin:  129.4  micro- 
grams/L  and  Low  Oil  (LO)  basin:  30.1  micro- 
grams/L.  Background  fluorescence  (oil  and  other 
components)  was  5.6  micrograms/L.  Gas  chroma- 
tographic analysis  of  the  concentrations  of  oil  in 
the  basins  showed  the  mean  values:  HO  basin:  82.3 
micrograms/L  and  LO  basin:  22.7  micrograms/L. 
The  GC-analysis  also  indicated  an  enrichment  of 
aromatic  hydrocarbons  in  the  basin  water  relative 
to  the  original  diesel  oil  applied  (58  and  23% 
aromatics  respectively).  Both  the  fluorescence  and 
GC  analysis  showed  that  the  surface  film  of  the 
HO  basin  had  higher  concentration  (75-100%)  of 
hydrocarbons  than  the  water  below.  (See  also 
W88-08482)  (Lantz-PTT) 
W88-08483 


CHEMICAL  ANALYSIS  OF  HYDROCARBON 
CONTENT  IN  ORGANISMS, 

Sentralinstitutt  for  Industriell  Forskning,  Oslo 
(Norway). 

S.  Sporstol,  and  F.  Oreld. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  17-28,  6  fig,  1  tab. 

Descriptors:  *Chemical  properties,  ♦Hydrocar- 
bons, 'Path  of  pollutants,  *Bioaccumulation,  Al- 
kanes,  Oil  pollution,  Hydrocarbons,  Gas  chroma- 
tography, Napthalene,  Phenanthrene,  Anthracene, 
Dibenzothiophenes,  Tissue  analysis,  Mollusks, 
Algae. 

Four  different  species  of  marine  organisms  have 
been  selected  for  tissue  analysis;  Fucus  serratus, 
Ascophyllum  nodosum,  Mytilus  edulis,  and  Littor- 
ina  littorea.  Samples  have  been  collected  both  from 
the  High  Oil  (HO),  Low  Oil  (LO)  and  control 
basins,  and  covers  the  first  14  months  of  exposure. 
Ascophyllum  nodosum  have  been  collected  at  2 
different  dates,  while  the  other  three  species  have 
been  collected  at  3  different  dates.  Exposed  Myti- 
lus and  Littorina  generally  have  the  highest  con- 
tents of  both  naphthalenes,  phenanthrenes/anthra- 
cenes  and  dibenzothiophenes  (NPD)  and  total  hy- 
drocarbon content  (THC).  In  terms  of  trends,  a 
remarkably  consistent  picture  emerges  for  NPD 
independent  of  species  or  seasonal  variations. 
Highest  concentrations  are  found  in  organisms 
from  the  HO  basin  and  the  concentrations  meas- 
ured in  the  LO  basin  are  in  between  what  is 
measured  in  the  HO  and  control  basins.  The  same 
general  trend,  although  not  so  consistent,  is  also 
found  for  THC.  Gas  chromatograms  of  Mytilus 
and  Littorina  typically  contain  an  unresolved  com- 
plex matter  with  maximum  at  n-C  sub  20  alkane. 
The  relative  amount  of  n-alkanes  versus  the  unre- 
solved complex  matter  is  low  for  these  two  spe- 
cies. Chromatograms  of  exposed  Fucus  and  Asco- 
phyllum also  contain  an  unresolved  complex 
matter,  but  substantial  amounts  of  resolved  compo- 
nents, including  n-alkanes  are  also  found.  (See  also 
W88-08482)  (Lantz-PTT) 
W88-08484 


ORGANIC  ENRICHMENT  OF  SUBTIDAL 
SEDIMENTS  WITH  POWDERED  ASCHO- 
PHYLLUM  NODOSUM:  AN  EXPERIMENTAL 
STUDY  IN  THE  SOFT  BOTTOM  MESOCOSM 
AT  SOLBERGSTRAND, 
J.  A.  Berge,  M  Schaanning,  and  K.  Sandoy. 
IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  195-228,  5  fig,  8  tab,  4  ref. 

Descriptors:  'Benthos,  'Organic  matter,  'Subtidal 
sediments,  'Sediment  transport,  'Water  pollution 
effects,  'Path  of  pollutants.  Estuaries,  Benthic  en- 
vironment.  Ecological  effects.  Environmental  ef- 


fects.   Sediments,    Norway,    Pilot   studies,    Meso- 
cosms. 

Subtidal  areas  of  the  continental  shelf  are  supplied 
with  organic  matter  in  the  form  of  sedimenting 
particles.  These  particles  may  originate  from  pri- 
mary or  secondary  production  in  the  water 
column,  or  from  benthic  and  terrestrial  primary 
production  transported  to  the  subtidal  benthos. 
The  amount  of  organic  material  available  to  subti- 
dal areas  is  a  fundamental  factor  which  sets  the 
ultimate  limits  for  secondary  production  in  the 
subtidal.  Other  environmental  factors  (pollution, 
anoxia,  currents,  biological  interactions)  may  pre- 
vent secondary  production  to  reach  the  limit  set  by 
the  food  supply.  Transport  of  contaminants  from 
the  surface  water  masses  to  the  subtidal  benthos 
may  be  linked  to  sedimenting  particles,  showing 
the  importance  of  this  process.  In  future  experi- 
ments at  Solbergstrand,  the  faunal  and  porewater 
responses  to  natural  and  anthropogenic  substances 
arriving  at  the  sediment  surface  will  be  studied.  In 
the  spring  of  1984,  20  experimental  boxes  with 
sediment  collected  by  the  USNEL  box-corer  were 
available  for  experimentation.  Since  future  experi- 
ments to  be  carried  out  in  the  mesocosm  will  be 
related  to  natural  and  anthropogenic  substances 
incorporated  with  subtidal  sediments,  it  was  decid- 
ed to  start  a  pilot  experiment  by  doing  boxes  with 
organic  matter.  The  intentions  of  this  experiment 
were:  (1)  to  see  how  the  fauna  and  porewater  in 
the  sediment  in  the  mesocosm  behaved  in  response 
to  organic  enrichment;  and  (2)  to  gain  some  quanti- 
tative information  on  how  much  sediment  can  be 
brought  into  the  mesocosm  before  the  porewater 
chemistry  is  changed  sufficiently  to  affect  macro- 
fauna  densities.  Experience  from  these  experiments 
will  be  used  in  designing  future  experiments  in  the 
mesocosm.  (See  also  W88-08482)  (Lantz-PTT) 
W88-08495 


ENVIRONMENTAL  EFFECTS  OF  ELECTRICI- 
TY GENERATION. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 
For  primary  bibliographic  entry  see  Field  4C. 

W88-08503 


F-AREA  SEEPAGE  BASINS, 

Savannah  River  Lab.,  Aiken,  SC.  Environmental 

Sciences  Div. 

P.  Corbo,  T.  H.  Killian,  N.  L.  Kolb.  and  I.  W. 

Marine. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011220. 

Price  codes:  A 10  in  paper  copy,  A01  in  microfiche 

Environmental     Information     Document.     Report 

No.  DPST-85-704,  December  1986.  239  p,  40  ref, 

92  tab,  53  ref,  2  append.  DOE  Contract  No.  DE- 

AC09-76SR00001. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
control,  'Seepage,  'Savannah  River  Powerplant, 
•Georgia,  'Radioactive  wastes,  Groundwater  pol- 
lution, Aquifers,  Waste  disposal,  Model  studies, 
Mathematical  studies,  Environmental  effects,  Envi- 
ronmental impact  statement,  Powerplants. 

The  F-Area  Seepage  Basins  have  been  in  operation 
at  the  Savannah  River  Plant  (SRP)  since  1955  for 
the  handling  of  liquid  wastes  containing  low-level 
radioactivity  and  chemicals  from  the  F-Area  sepa- 
rations facilities.  The  basins  are  operating  under 
Resource  Conservation  and  Recovery  Act 
(RCRA)  interim  status,  and  a  Part  B  application 
has  been  filed.  There  are  17  RCRA  and  13  radioac- 
tive groundwater  monitoring  wells  located  around 
the  three  F-Area  Seepage  Basins.  The  RCRA 
wells  monitor  not  only  the  water  table  in  the 
vicinity  of  the  basins  but  also  underlying  aquifers 
in  an  effort  to  detect  any  vertical  contaminant 
migration  Soil  cores  have  been  taken  from  the  F- 
Area  Seepage  Basins  over  the  operating  history, 
and  an  extensive  program  to  characterize  the 
basins  was  conducted  in  1984.  Both  radioactive 
and  nonradioactive  constituents  were  found  in  the 
basin  sediments.  Three  options  for  the  closure  of 
the  F-Area  Seepage  Basins  have  been  evaluated  to 
assess  the  risks  to  humans  and  impacts  to  environ- 
mental ecosystems:  waste  removal  and  closure,  no 
waste  removal  and  closure,  and   no  action.   The 


predominant  pathways  for  human  exposure  to  con- 
taminants are  through  surface,  subsurface,  and  at- 
mospheric transport.  Modeling  calculations  were 
performed  to  determine  the  risks  to  humans  via 
these  pathways  for  the  postulated  closure  options. 
Modeling  calculations  were  also  performed  to  de- 
termine ecological  impacts.  A  cost  estimate  was 
prepared  for  each  option.  The  environmental 
impact  evaluation  indicates  that  the  relative  human 
health  risks  for  all  closure  options  are  low.  The 
reduction  in  risk  for  the  waste  removal  and  closure 
option  is  small  compared  to  the  no  waste  removal 
option.  The  waste  removal  and  closure  option  is 
considerably  more  expensive  than  the  other  clo- 
sure options.  (Lantz-PTT) 
W88-08508 


SAVANNAH  RIVER  PLANT  ENVIRONMEN- 
TAL REPORT:  ANNUAL  REPORT  FOR  1986, 

Radiological  Assessments  Corp.,  Neeses,  SC. 
C.  C.  Zeigler,  E.  M.  Heath,  L.  B.  Taus,  J.  L.  Todd, 
and  J.  E.  Till. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-0 12392. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
Report  No.  DPSPU-87-30-1,  Volume  II:  Figures 
and  Data  Tables.  (1986).  319  p,  43  fig,   112  tab. 

Descriptors:  'Savannah  River  Powerplant,  'Geor- 
gia, 'Data  collections,  'Fate  of  pollutants,  'Water 
quality,  'Radioactive  wastes,  Path  of  pollutants, 
Regulations,  Powerplants. 

This  volume  of  the  Savannah  River  Plant  (SRP) 
Environmental  Report  for  1986  contains  the  fig- 
ures and  tables.  The  figures  contain  graphic  illus- 
trations of  sample  locations  and/or  data.  The  tables 
contain  summaries  of  the  following  types  of  data: 
(1)  Federal  and  State  standards  and  guides  applica- 
ble to  SRP  operations;  (2)  Concentrations  of  radio- 
activity in  environmental  media;  (3)  The  quantity 
of  radioactivity  released  to  the  environment  from 
SRP  operations;  (4)  Offsite  radiation  doses  from 
SRP  operations;  (5)  Measurements  of  physical 
properties,  chemicals  and  metals  (nonradioactive) 
concentrations  in  environmental  media;  and  (6) 
Interlaboratory  comparison  of  analytical  results. 
The  figures  and  tables  in  this  report  contain  infor- 
mation about  the  routine  environmental  monitor- 
ing program  at  SRP  unless  otherwise  indicated.  No 
attempt  has  been  made  to  include  all  data  from 
environmental  research  programs.  Variations  in 
content  from  year  to  year  reflect  changes  in  the 
routine  environmental  monitoring  program  or  the 
inability  to  obtain  samples  from  a  specific  location. 
(Lantz-PTT) 
W  8  8-08  509 


DRASTIC:  A  STANDARDIZED  SYSTEM  FOR 
EVALUATING  GROUND  WATER  POLLUTION 
POTENTIAL  USING  HYDROGEOLOGIC  SET- 
TINGS, 

National   Water   Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-08510 


PHOTOCHEMISTRY  OF  ENVIRONMENTAL 
AQUATIC  SYSTEMS. 

Miami  Univ.,  FL. 

ACS  Symposium  Series  No.  327.  American  Chem- 
ical Society,  Washington,  D.C.  1987.  Edited  by  R. 
G.  Zika  and  W.  J.  Cooper.  Based  on  a  symposium 
sponsored  by  the  Divisions  of  Geochemistry  and 
Environmental  Chemistry  at  the  189th  Meeting  of 
the  American  Chemical  Society,  Miami  Beach, 
Florida,  April  28-May  3,  1985.  288  p. 

Descriptors:  'Photochemistry,  'Photoactivation, 
'Surface  waters,  'Sunlight,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Chemical  reactions,  'Light 
penetration,  Aquatic  environment,  Organic  com- 
pounds, Inorganic  compounds,  Mathematical 
models,  Oxidation. 

When  surface  waters,  which  contain  either  natural 
or  anthropogenic  chromophores,  are  exposed  to 
sunlight,  light-initiated  chemical  reactions  often 
occur.   Sunlight-induced   photochemical   reactions 
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in  surface  waters  can  broadly  be  defined  as  envi- 
ronmental aquatic  photochemistry.  Within  aquatic 
photochemistry,  it  is  possible  to  envision  reactions 
involving  either  inorganic  and/or  organic  mole- 
cules. A  group  of  papers  representing  a  number  of 
topics  provides  the  reader  with  an  appreciation  of 
the  complexity  of  aquatic  photochemistry.  The 
book  deals  in-depth  with  several  types  of  photo- 
chemical reactions,  including  direct  photoreac- 
tions,  which  involve  mostly  xenobiotic  substances, 
heterogeneous  reactions,  including  liquid-solid  and 
liquid-liquid  interface  reactions,  and  indirect  pho- 
toreactions,  which  implicate  secondary  photo-oxi- 
dants.  These  secondary  oxidants  come  primarily 
from  (1)  in  situ  primary  photo-reactions  that  often 
produce  free  radicals,  (2)  thermal  reactions  when 
reactive  photo-products  such  as  hydrogen  perox- 
ide (H202)  react  with  other  constituents  of  the 
water,  and  (3)  fluxes  of  atmospheric  oxidants 
through  the  surface  of  natural  water  bodies.  Final- 
ly, papers  are  presented  describing  mathematical 
models  used  for  the  extrapolation  to  the  natural 
environment  of  laboratory-based  experiments  in 
environmental  photochemistry.  (See  W88-08527 
thru  W88-0854O)  (Friedmann-PTT) 
W88-08526 


SPECIFIC  PHOTOTRANSFORMATION  OF 
XENOBIOTIC  COMPOUNDS:  CHLOROBEN- 
ZENES  AND  HALOPHENOLS, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France).  Lab. 
de  Photochmie  Moleculaire  et  Macromoleculaire. 
P.  Boule,  C.  Guyon,  A.  Tissot,  and  J.  Lemaire. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
10-26,  4  fig,  1  tab,  38  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Photochemistry,  *Photoactivation,  'Photo- 
processes,  'Chemical  properties,  Polarization, 
Phenols,  Chlorinated  hydrocarbons,  Halogens. 

An  aspect  of  aqueous  photochemistry  related  to 
the  fact  that  water  would  favor  photochemical 
processes  implying  polarized  or  ionic  excited 
states,  is  emphasized  in  the  class  of  chlorobenzenes 
and  halogenophenols.  Such  photoprocesses  would 
be  more  specific  than  homolytic  photodissociation 
leading  to  radicals.  In  chlorobenzenes,  a  photohy- 
drolyis  mechanism  was  observed.  The  monochlor- 
obenzene  is  quantitatively  transformed  into  phenol 
in  aqueous  solution,  even  in  acidic  media  (1  <  pH 
<  13).  In  polychlorobenzenes,  the  polarization  of 
the  C-Cl  bond,  which  controls  the  photohydrolysis 
process,  is  more  affected  by  substituents  in  ortho- 
or  para-position  than  by  meta  substitution.  The 
phototransformation  of  halogenophenols  largely 
depends  on  the  position  of  the  halogen  substituents 
(i.e.,  CI,  Br  or  I).  In  2-halogenophenols,  a  ring 
photocontraction  accounts  for  the  conversion  into 
cyclopentadienic  carboxylic  acids.  The  conversion 
of  2-chloro  and  2-bromo-phenolate  into  cyclopen- 
tadiene  carboxylate  occurs  with  high  quantum 
yields  and  excellent  specificity.  For  3-chloro- 
phenol,  a  photohydrolysis  mechanism  accounts  for 
the  specific  transformation  into  resorcinol.  The 
primary  photoscission  that  occurs  in  4-chloro- 
phenol  is  essentially  homolytic;  many  photopro- 
ducts  were  observed.  (See  also  W88-08526)  (Au- 
thor's abstract) 
W88-08527 


PHOTOLYSIS  OF  PHENOL  AND  CHLORO- 
PHENOLS  IN  ESTUARINE  WATER, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
H.  Hwang,  R.  E.  Hodson,  and  R.  F.  Lee. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  DC.  1987.  p 
27-43,  3  fig,  4  tab,  27  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Photolysis,  'Photoactivation,  'Estuaries, 
•Phenols,  Organic  substances,  Chemical  proper- 
ties, Sunlight,  Hydrogen  ion  concentration. 

Phenol  and  a  number  of  chlorophenols  at  a  con- 
centration of  25  micrograms/L  in  estuarine  water 
were  exposed  to  sunlight.  The  relative  rates  of 
photolysis  decreased  in  the  order  2,4,5-trichloro- 


phenol,  2,4-dichlorophenol,  pentachlorophenol,  p- 
chlorophenol,  and  phenol.  The  photo-transforma- 
tion rate  constants  for  dichlorophenol,  trichloro- 
phenol  and  pentachlorophenol  ranged  from  0.3  to 
1.2/hr  with  half-lives  ranging  from  0.6  to  3  hr 
(light  hours).  Phenol  and  chlorophenol  had  half- 
lives  ranging  from  43  to  118  hr.  Similar  differences 
were  observed  for  photo-mineralization  with  half- 
lives  ranging  from  6  to  14  days  for  dichlorophenol, 
trichlorophenol,  and  pentachlorophenol  and  16  to 
334  days  for  phenol  and  p-chlorophenol.  Changes 
in  pH,  season,  and  cloud  cover  were  among  the 
factors  affecting  photolysis  rates.  At  a  pH  below 
the  pK  sub  a,  the  photolysis  rate  was  much  lower 
due  to  a  higher  rate  of  photolysis  from  the  phenox- 
ide  ion  relative  to  the  nonionized  form.  A  decrease 
in  the  midday  irradiance  from  5.4  to  2.6  Einsteins/ 
sq  m/hr,  due  to  cloud  cover,  resulted  in  photolysis 
rate  constants  of  trichlorophenol  decreasing  from 
1.07  to  0.30/hr.  With  the  exception  of  dichloro- 
phenol and  pentachlorophenol,  the  photolysis  rate 
of  the  compounds  was  similar  in  both  distilled  and 
estuarine  water  when  the  screening  factor,  i.e.,  the 
attenuation  of  light,  of  estuarine  water  was  taken 
into  account.  (See  also  W88-08526)  (Friedmann- 
PTT) 
W88-08528 


SUNLIGHT  PHOTOLYSIS  OF  SELECTED  IN- 
DOLES AND  CARBAZOLE  IN  AQUEOUS 
COAL-OIL  SYSTEMS, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

K.  C.  Picel,  M.  S.  Simmons,  and  V.C.  Stamoudis. 
IN:    Photochemistry    of   Environmental    Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.   1987.  p 
44-60,  3  fig,  2  tab,  37  ref. 

Descriptors:  'Fate  of  pollutants,  'Photolysis, 
'Photoactivation,  'Sunlight,  'Coal,  'Chemical 
properties,  'Indoles,  Quantum  yields,  Distilled 
water,  Aqueous  solutions. 

Photolysis  rates  of  indole,  2-methylindole  (2-MI), 
3-MI,  5-MI,  and  7-MI,  which  ranged  from  0.038/ 
hr  to  0. 18/hr  in  distilled  water,  were  enhanced  1.3- 
to  5.0-fold  in  aqueous  CRM-1  (coal-oil  research 
material).  Conversely,  the  rate  for  carbazole  was 
2.2-fold  lower  in  aqueous  CRM-1  than  in  distilled 
water  (0.51/hr).  Sunlight  quantum  yields  of  indoles 
were  high  (0.02-1.2),  evidence  that  autocatalysis 
occurred  in  distilled  water.  In  aqueous  CRM-1, 
indoles  underwent  sensitized  photolysis,  possibly 
through  a  superoxide  or  singlet-oxygen  intermedi- 
ate. The  same  photoproduct  of  3-MI,  o-(N- 
formyl)aminoacetophenone,  was  found  in  both  dis- 
tilled water  and  in  aqueous  CRM-1.  Carbazole 
underwent  direct  photolysis  in  both  distilled  water 
and  aqueous  CRM-1.  Carbazole  underwent  direct 
photolysis  in  both  distilled  water  and  aqueous 
CRM-1,  indicating  that  it  has  a  different  photolysis 
mechanism  from  that  of  indoles  in  the  two  systems 
studied.  (See  also  W88-08526)  (Author's  abstract) 
W88-08529 


QUANTUM  YIELDS  OF  POLYCHLORODI- 
BENZO-P-DIOXINS  IN  WATER-ACETONI- 
TRILE  MIXTURES  AND  THEIR  ENVIRON- 
MENTAL PHOTOTRANSFORMATION 
RATES, 

Manitoba  Univ.,  Winnipeg.  Pesticide  Research 
Lab. 

G.  G.  Choudhry,  and  G.  R.  B.  Webster. 
IN:    Photochemistry    of   Environmental    Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.   1987.  p 
61-74,  4  fig,  3  tab,  27  ref. 

Descriptors:  'Dioxins,  'Photodegradation,  'Fate 
of  pollutants,  Photochemistry,  'Chemical  proper- 
ties, 'Organic  compounds,  Quantum  yields,  Iso- 
mers, Sunlight,  Pollutants,  Seasonal  variation. 

Photochemistry  of  four  individual  isomers  of  po- 
lychlorodibenzo-p-dioxins  (PCDDs),  namely 
1,2,3,4,7-pentachlorodibenxo-p-dioxin  (1,2,3,4,7  - 
P5CDD)  (1),  1, 2,3,4,7, 8-H6CDD  (2),  1,2,3,4,6,7,8- 
H7CDD  (3)  and  08CDD  (4)  in  water-acetonitrile 
(2:3  v/v)  was  investigated  using  laboratory  radi- 
ations of  wavelength  313  nm.  The  quantum  yields 


for  the  phototransformation  of  the  dioxins  1-4  in 
these  solvent  systems  were  (9.8  +/-  2.4)  x  0.00001, 
(1.10  +/-  0.02)  x  0.0001,  (1.53  +/-  0.17)  x  0.00001 
and  (2.26  +/-  0.33)  x  0.00001,  respectively.  These 
quantum  yields  and  the  measured  absorption  spec- 
tra together  with  solar  intensity  data  available  in 
the  literature  were  utilized  to  estimate  the  sunlight 
(environmental)  phototransformation  first-order 
rate  constants  of  the  PCDD  congeners  1-4  in  water 
under  conditions  of  variable  sunlight  intensity 
during  various  seasons;  the  corresponding  half- 
lives  were  also  determined.  In  summer,  typical 
half-lives  for  the  phototransformation  of  the  pollut- 
ants 1-4  near  the  surface  of  water  bodies  at  40N 
latitude  would  be  15  +/-  4,  6.3  +/-  0.1,  47  +/-  5, 
and  18  +/-  3  days,  respectively.  (See  also  W88- 
08526)  (Author's  abstract) 
W88-08530 


PRIMARY  PHOTOCHEMICAL  PROCESSING 
IN  PHOTOLYSIS  MEDIATED  BY  HUMIC 
SUBSTANCES, 

California  Univ.,  Santa  Cruz.  Dept.  of  Chemistry. 
A.  M.  Fischer,  J.  S.  Winterle,  and  T.  Mill. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
141-156,  7  fig,  35  ref. 

Descriptors:  'Fate  of  pollutants,  'Photochemistry, 
'Photolysis,  'Spectroscopy,  Humic  acids,  Hydro- 
gen ion  concentration,  Electrical  properties,  Ca- 
tions, Lasers. 

Natural  water  samples  and  humic  substance  solu- 
tions were  probed  for  their  phototransient  behav- 
ior. Laser  flash  kinetic  spectroscopy  was  used  to 
study  two  transients  common  to  most  samples.  One 
transient  with  a  maximum  around  720  mm  was 
quenched  by  decreasing  pH  and  nitrous  oxide.  It 
was  present  in  all  waters  with  DOC  and  had  a 
spectrum  which  resembled  that  of  a  solvated  elec- 
tron. The  signal  was  linear  with  laser  power.  The 
quantum  yield  for  this  transient  was  measured. 
Samples  with  higher  ground  state  absorbance 
yielded  a  transient  with  a  maximum  at  475  nm  that 
was  quenched  by  oxygen.  This  transient  seemed  to 
be  a  photophysical  hybrid  with  triplet  and  radical 
cation  character.  The  results  imply  a  global 
common  energy  sink  in  natural  waters  that  contain 
dissolved  organic  matter,  with  quantifiable  energy 
and  electron  transfer  capabilities.  (Friedmann- 
PTT) 
W88-08532 


LASER  FLASH  PHOTOLYTIC  STUDIES  OF  A 
WELL-CHARACTERIZED  SOIL  HUMIC  SUB- 
STANCE, 

Concordia     Univ.,     Loyola     Campus,     Montreal 
(Quebec).  Dept.  of  Chemistry. 
J.  F.  Power,  D.  K.  Sharma,  C.  H.  Langford,  R. 
Bonneau,  and  J.  Joussot-Dubien. 
IN:    Photochemistry    of   Environmental    Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.   1987.  p 
157-173,  6  fig,  1  tab,  27  ref. 

Descriptors:  'Humic  acids,  'Soil  chemistry,  'Soil 
water,  'Photolysis,  'Absorption,  'Degradation, 
'Fate  of  pollutants,  Lasers,  Chemical  properties, 
Quantum  mechanics. 

Laser  flash  photolysis  studies  of  the  well-charac- 
terized soil  humic  substance,  Armadale  Fulvic 
Acid  (P.E.I.,  Canada),  have  been  carried  out  with 
excitation  at  355  nm  on  picosecond  and  nanose- 
cond time  scales.  Three  principal  transient  absorp- 
tion signals  have  been  observed  in  aqueous  solu- 
tion: a  component  with  a  maximum  absorption  at 
675  nm  and  a  lifetime  of  about  1  microsecond  (at 
pH  =  7.0),  a  second  component  with  a  maximum 
absorption  at  475  nm  and  a  lifetime  of  1-10  micro- 
seconds, and  a  third  component  with  a  broad, 
featureless  transient  absorption  spectrum  and  a  life- 
time in  excess  of  100  microseconds.  The  675  nm 
signal  is  believed  to  be  a  solvated  electron  on  the 
basis  of  lifetime  and  quenching  data,  and  is  ob- 
served 20  ps  after  excitation.  The  475  nm  signal  is 
believed  to  be  a  radical  cation  on  the  basis  of  its 
concurrent  appearance  with  the  electron  at  20  ps. 
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The  third  featureless  component  emerges  nanose- 
conds after  excitation   and   is  believed   to  corre- 
spond to  the  triplet  states  of  the  humic  material. 
(See  also  W88-08526)  (Author's  abstract) 
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PHOTOCHEMISTRY  IN  AQUEOUS  SURFACE 
LAYERS:  1-NAPHTHOL, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
R.  A.  Larson,  and  S.  A.  Rounds. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  DC.  1987.  p 
206-214,  12ref. 

Descriptors:  *Fate  of  pollutants,  *Degradation, 
•Photochemistry,  'Photoactivation,  'Surface 
water,  Hydrogen  ion  concentration,  'Chemical 
properties,  Sunlight,  Photolysis,  Organic  com- 
pounds, Air-water  interace,  Surfactants. 

1-Naphthol  was  reactive  toward  direct  photolysis 
in  buffered  aqueous  solutions  (at  pH  7,  half-life  in 
sunlight  was  about  90  min)  and  in  cyclohexane 
(half-life  about  15  min).  The  reaction  rate  in  water 
increased  with  pH.  The  mechanisms  of  the  princi- 
pal photolysis  pathways  in  both  solvents  did  not 
involve  singlet  oxygen.  In  aqueous  solution,  the 
major  ether-extractable  product,  lawsone,  may 
have  been  formed  by  a  radical  process  involving 
1,2-naphthoquinone  and  superoxide  as  interme- 
diates. In  cyclohexane,  most  of  the  photolysis 
products  observed  were  very  polar.  Several 
oxygen  -containing  compounds  derived  from  the 
solvent  were  also  observed.  In  a  two-phase  system 
including  cyclohexane  and  pH  7  buffer,  the  photol- 
ysis appeared  to  proceed  by  independent  mecha- 
nisms in  both  phases,  but  intermediate  polar  prod- 
ucts formed  in  the  organic  layer  diffused  into  the 
aqueous  layer.  In  a  system  containing  a  surface- 
active  material,  SDS,  the  rate  of  photolysis  de- 
creased; the  photoproducts  were  typical  of  those 
observed  in  cyclohexane  rather  than  water.  (See 
also  W88-08526)  (Author's  abstract) 
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ALGAL-INDUCED  DECAY  AND  FORMATION 
OF  HYDROGEN  PEROXIDE  IN  WATER:  ITS 
POSSIBLE  ROLE  IN  OXIDATION  OF  ANI- 
LINES BY  ALGAE, 

Environmental  Protection  Agency,  Athens,  GA. 
Southeast  Environmental  Research  Lab. 
R.  G.  Zepp,  Y.  I.  Skurlatov,  and  J.  T.  Pierce. 
IN:  Photochemistry  of  Environmental  Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  DC.  1987.  p 
215-224,  6  fig,  3  tab,  16  ref. 

Descriptors:  *Fate  of  pollutants,  *Algae,  'Chemi- 
cal degradation,  'Decomposition,  Photochemistry, 
•Water  chemistry,  Hydrogen  peroxide,  Biomass, 
Sunlight,  Oxidation. 

The  rates  of  decomposition  and  photoproduction 
of  hydrogen  peroxide  (H202)  by  several  green  and 
blue-green  algae  in  water  were  studied.  Results 
suggest  that  algae  have  an  important  influence  on 
the  environmental  concentration  of  H202,  a 
widely  distributed  oxidant  in  natural  waters.  The 
algal-catalyzed  decomposition  of  H202  in  the  dark 
was  second-order  overall,  first  order  with  respect 
to  H202,  and  first-order  with  respect  to  algal 
biomass.  Exposure  of  algal  suspensions  to  sunlight 
resulted  in  a  buildup  of  H202.  indicating  that  algae 
can  photoproduce  as  well  as  decompose  this  oxi- 
dant. Kinetic  results  for  the  algal-induced  photoox- 
idation  of  substituted  anilines  are  presented  and  a 
mechanism  involving  the  intermediacy  of  H202  is 
discussed.  (See  also  W88-08526)  (Author's  ab- 
stract) 
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MEASUREMENT  OF  QUANTUM  YIELDS  IN 
POLYCHROMATIC  LIGHT:  DINITROANI- 
LINE  HERBICIDES, 

Minnesota   Univ.,   Minneapolis.   School  of  Public 

Health 

W  M.  Draper. 

IN:    Photochemistry    of   Environmental    Aquatic 


Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
268-280.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Photometry,  'Chemical  properties, 
•Fate  of  pollutants,  'Model  studies,  'Mathematical 
models,  Radiation,  Wavelength,  Computers,  Her- 
bicides. 

Procedures  are  described  for  determination  of 
wavelength-averaged  quantum  yields  in  near  UV 
light  (310-410  nm)  to  be  used  as  input  to  models  for 
predicitng  aquatic  environmental  photolysis  rates. 
A  computer  program  in  BASIC  language  was  de- 
veloped that  allows  rapid  and  accurate  computa- 
tion of  a  disappearance  quantum  yield  (phi).  The 
widely  available  Rayonet  photoreactor  fitted  with 
fluorescent  black  light  lamps  was  used  to  measure 
phi  for  fluchloralin,  isopropalin,  and  profluralin, 
important  dinitroaniline  herbicides.  Study  of  these 
pesticides  demonstrated  the  utility  of  the  proce- 
dure as  well  as  the  sensitivity  of  phi  to  slight 
changes  in  molecular  structure.  (Friedmann-PTT) 
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PREDICTION  OF  VERTICAL  TRANSPORT  OF 
LOW-LEVEL  RADIOACTIVE  MIDDLESEX 
SOIL  AT  A   DEEP-OCEAN   DISPOSAL  SITE, 

Environmental   Research  Lab.,  Narragansett,  RI. 
J.  S.  Bonner,  C.  D.  Hunt,  J.  F.  Paul,  and  V.  J. 
Bierman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-227559. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA  520/1-86-016,  September 
1986.  60  p,  14  fig,  4  tab,  1 1  ref,  2  append. 

Descriptors:  'Path  of  pollutants,  'Ocean  dumping, 
'Radioisotopes,  Soil  particles,  Radium  radioiso- 
topes. Uranium  radioisotopes,  Thorium  radioiso- 
topes, Model  studies,  Soil  contamination. 

Potential  ocean  disposal  of  low-level  natural  ra- 
dioisotopes associated  with  soils  was  investigated 
by  combining  experimental  and  modeling  ap- 
proaches to  determine  transport  and  fate  of  the 
material.  The  experimental  approach  involved 
characterization  of  the  source  material  for  particle 
size  distribution,  specific  gravity,  total  radioisotope 
activity  and  distribution,  nuclide  soluble  phase 
equilibria  of  the  radioisotopes,  and  particle  settling 
velocities.  Soil  particles  were  primarily  sandy  with 
a  size  range  from  <  63  microns  to  >  2000  microns 
and  a  specific  gravity  of  2.31.  The  individual  ra- 
dioisotopes 226-Ra,  234-U,  238-U,  and  230-Th  ex- 
hibited similar  distributions  (median  size  of  250 
microns),  while  the  distributions  for  210-Pb  and 
210-Po  were  shifted  to  the  larger  particles  sizes. 
Radioisotopes  were  primarily  associated  with  dis- 
crete soil  particles.  Less  than  10%  of  the  associated 
radioisotopes  leached  from  the  soil  after  exposure 
to  seawater  for  up  to  20  hours.  Particle  settling 
velocities  measured  for  a  number  of  size  classes  in 
a  1  m  settling  column  ranged  up  to  8.2  cm/sec 
(median  2.1  cm/sec).  The  experimental  results 
were  used  to  calibrate  a  one-dimensional  convec- 
tive-diffusive  particle  transport  model  which  was 
applied  to  a  hypothetical  ocean  disposal  site  in 
4000  m  of  water.  The  model  predicted  that  95%  of 
the  soils  and  associated  radioisotopes  would  impact 
the  bottom  sediments  within  4.5  days.  Addition  of 
a  horizontal  transport  component  to  the  model 
indicated  that  95%  of  the  soil  mass  would  impact 
the  bottom  sediments  within  40  km  of  the  disposal 
point  along  the  direction  of  mean  flow,  for  typical 
currents  observed  off  the  northeast  U.S.  continen- 
tal shelf.  (Lantz-PTT) 
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DETERMINATION  OF  ORGANOPHOS- 
PHORUS  PESTICIDES  IN  APPLES  AND 
WATER  BY  GAS-LIQUID  CHROMATOGRA- 
PHY WITH  ELECTRON-CAPTURE  DETEC- 
TION, 

Higher  Inst,  of  Food  Industry,  Plovdiv  (Bulgaria). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08555 


PRESENCE  AND  POPULATION  DYNAMICS 
OF  ERWINIA  CAROTOVORA  IN  IRRIGATION 
WATER    IN   SOUTH   CENTRAL   COLORADO, 


Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Plant 

Pathology  and  Weed  Science. 

D.  A.  Maddox,  and  M.  D.  Harrison. 

Journal  of  Applied   Bacteriology  JABAA4,  Vol. 

64,  No.  2,  p  169-182.  February  1988.  1  fig.,  4  tab., 

27  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Irrigation  water,  'Pollutant  identifica- 
tion, 'Groundwater  pollution,  'Bacterial  analysis, 
'Erwinia  carotovora,  Plant  diseases,  Rio  Grande, 
Saguache  Creek,  Rivers.  Bacterial  populations, 
Bacteria,  Water  pollution.  Groundwater,  Surface 
water,  Well  water. 

The  presence  of  Erwinia  carotovora,  casual  agents 
of  potato  blackle  and  tuber  soft  rot,  in  surface  and 
underground  (well)  water  was  studied  using  filter 
concentration  and  anaerobic  enrichment  tech- 
niques. The  organism  was  found  in  water  samples 
collected  at  sites  in  mountainous  (over  80  km  from 
potato-producing  regions),  transitional  (upland) 
and  arable  regions  every  month  in  1982  and  1983. 
Filter  concentration  and  anaerobic  enrichment  of 
3-10  L  of  water  yielded  E.  carotovora  from  82.8% 
of  the  water  samples  collected  from  canals, 
streams,  and  lakes.  The  organism  was  detected 
direct  enrichment  of  50  ml  water  samples  in  56.3% 
of  surface  water  samples  collected.  E.  carotovora 
subsp.  carotovora  was  the  predominant  subspecies 
isolated.  Of  1029  strains,  999  (97.1%)  were  identi- 
fied as  E.  carotovora  subsp  carotovora  and  30 
(2.9%)  as  E.  carotovora  subsp.  atroseptica.  E.  car- 
otovora subsp.  atroseptica  was  found  primarily  in 
water  samples  collected  in  arable  regions  during 
spring  months.  Erwinia  chrysanthemi  was  never 
isolated.  Quantitative  bacteriological  methods 
were  used  in  1982  and  1983  to  monitor  populations 
of  E.  carotovora  in  two  streams  in  south  central 
Colorado.  These  ranged  from  undetectable  levels 
to  8.5  cfu  per  ml  of  water  in  Rio  Grande  River  and 
Saguache  Creek.  Maximum  populations  were  usu- 
ally reached  by  August  or  September  in  both 
streams  in  both  years.  E.  carotovora  was  isolated 
from  well  water  samples  collected  in  San  Luis 
Valley  but  only  15.6%  and  15.4%  of  the  samples 
yield  the  organism  during  1982  and  1983,  respec- 
tively. E.  carotovora  subsp.  atroseptica  was  found 
only  once,  and  E.  carotovora  subsp.  carotovora 
was  the  predominant  subspecies  detected.  Filter 
concentration  of  3.4-10.0  L  of  water  plus  anaerobic 
enrichment  of  the  samples  was  usually  necessary  to 
detect  E.  carotovora  in  well  water.  (Author's  ab- 
stract) 
W88-08558 


ACID  RAIN:  CHEMISTRY  AND  TRANSPORT, 

Warren  Spring  Lab.,  Stevenage  (England). 
J.  G.  Irwin,  and  M.  L.  Williams. 
Environmental  Pollution  EPEBD7,  Vol.  50,  No.  1 
and  2,  p  29-59.  1988.  14  fig,  3  tab,  86  ref. 

Descriptors:  'Acid  rain,  'Path  of  pollutants, 
'Chemistry  of  precipitation,  'Sulfur  oxides,  'Ni- 
trogen oxides,  Model  studies,  Deposition,  Europe, 
Time  series  analysis,  History,  Pollutant  identifica- 
tion, Pollutants. 

This  review  describes  the  more  important  features 
of  the  emission,  chemistry,  transport,  and  deposi- 
tion of  pollutants  involved  in  acid  deposition. 
Global  emissions,  both  natural  and  man-made,  of 
sulfur  and  nitrogen  oxides  are  discussed  and  exam- 
ples of  spatial  distributions  and  trends  over  the  last 
century  presented,  with  emphasis  on  Europe.  The 
more  significant  chemical  and  physical  processes 
involved  in  the  transformation  of  the  primary  emis- 
sions into  their  acidic  end  products  are  described, 
including  a  summary  of  the  approximate  timescales 
of  the  processes  involved.  Measurements  and  mod- 
elled calculations  of  spatial  and  temporal  patterns 
in  the  deposition  of  acidic  pollutants  by  both  wet 
and  dry  pathways  are  presented.  (Author's  ab- 
stract) 
W88-08561 


TOXIC     SUBSTANCES      IN      RIVERS      AND 
STREAMS, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 
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jr  primary  bibliographic  entry  see  Field  5C. 
88-08562 


LENT    EPIDEMIC    OF    ENVIRONMENTAL 
ETAL  POISONING, 

ational  Water  Research  Inst.,  Burlington  (Ontar- 

)• 

jr  primary  bibliographic  entry  see  Field  5C. 

'88-08563 


EOSTATISTICS  APPLIED  TO  GROUNDWAT- 
R  CONTAMINATION.  I:  METHODOLOGY, 

>uth  Florida  Water  Management  District,  West 
llm  Beach.  Dept.  of  Resource  Management. 
or  primary  bibliographic  entry  see  Field  5A. 
'88-08569 


EOSTATISTICS  APPLIED  TO  GROUNDWAT- 
R  CONTAMINATION.  II:  APPLICATION, 

>uth  Florida  Water  Management  District,  West 
Urn  Beach.  Dept.  of  Resource  Management, 
sr  primary  bibliographic  entry  see  Field  5A. 
'88-08570 


DLYCHLORINATED  DIOXIN  AND  FURAN 
ISCHARGE  DURING  CARBON  REACTIVA- 
lON, 

nvironmental     Protection    Agency,    Cincinnati, 
H.  Water  Engineering  Research  Lab. 
.  W.  Lykins,  R.  M.  Clark,  and  D.  H.  Cleverly. 
mrnal  of  Environmental  Engineering  JOEDDU, 
01.114,  No.  2,  p  ,  April  1988.  3  fig,  13  tab,  34  ref. 

escriptors:  *Dioxins,  *Furans,  *Activated 
irbon,  "Drinking  water,  *Water  treatment,  "Pol- 
tants,  Polychlorinated  dibenzodioxins,  "Poly- 
llorinated  dibenzofurans,  'Granular  activated 
irbon,  *Air  pollution,  Population  exposure, 
ublic  health,  Cancer. 

nalyses  were  performed  on  samples  collected 
om  various  effluent  streams  of  a  fluidized-bed 
id  infrared  furnace  during  reactivation  of  granu- 
r  activated  carbon  used  in  treatment  of  drinking 
ater.  Polychlorinated  dibenzodioxins  and  poly- 
llorinated  dibenzofurans  were  produced  during 
ranular  activated  carbon  reactivation.  No  detecta- 
!e  concentrations  of  polychlorinated  dibenzodiox- 
is  or  polychlorinated  dibenzofurans  were  seen  in 
le  spent  carbon  fed  to  the  reactivation  furnaces, 
lthough  the  total  amount  of  organic  halogens  on 
le  spent  granular  activated  carbon  ranged  from 
16-657  mg/kg,  only  small  fractional  amounts  of 
olychlorinated  dibenzodioxins  and  polychlorinat- 
1  debenzofurans  were  formed.  The  low  levels  of 
olychlorinated  dibenzodioxins  and  polychlorinat- 
1  dibenzofurans  emitted  into  the  atmosphere 
uring  granular  activated  carbon  reactivation  and 
le  resulting  cancer  risks  to  the  exposed  population 
'ere  minimal  and  negligible.  (Author's  abstract) 
/88-08571 


SSESSMENT  OF  PHOSPHORUS  SOURCES 
O  BLACK  LAKE,  NEW  YORK, 

Elarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

l.  G.  Collins,  and  T.  C.  Young. 

aurnal  of  Environmental  Engineering  JOEDDU, 

'ol.lU,  No.  2,  p  337-351,  April  1988.  4  fig,  3  tab, 

3  ref. 

)escriptors:  *Sediment  transport,  *Lakes,  "Phos- 
horus,  *Black  Lake,  *Eutrophic  lakes,  "Eutroph- 
:ation,  'Suspended  sediments,  *Water  pollution 
surces,  Water  pollution.  Pollutants,  Fluvial  sedi- 
lents,  Algal  growth,  New  York,  Path  of  pollut- 
nts,  Internal  phosphorus  loading. 

Studies  are  undertaken  to  assess  the  nature  and 
xtent  of  phosphorus  sources  affecting  eutrophic 
Hack  Lake,  located  in  northern  New  York  state, 
"he  analysis  requires  both  field  and  laboratory 
ctivities.  The  results  indicate  that  the  shallow, 
veil-mixed  body  of  water  has  a  greater  than  aver- 
ge  potential  for  resuspension  of  bottom  sediments 
nd  associated  internal  phosphorus  loading.  Phos- 
ihorus  levels  in  the  lake  often  exceed  those  of 
luvial  sources,  indicating  the  significance  of  direct 


diffuse  loading,  including  sediment  phosphorus  re- 
lease. Experimental  batch  studies  show  that  resu- 
spension of  sediments  in  aerobic  systems  result  in 
phosphorus  anaerobic  incubation.  The  extent  of 
phosphorus  release  from  internal  sources  exceeds 
the  inputs  from  all  other  sources  over  relatively 
short  periods  during  the  growing  season.  (Author's 
abstract) 
W88-08573 


EFFECTS  OF  STORM  AND  GAGE  LOCATION 
ON  TRIBUTARY  LOAD  ESTIMATE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-08574 


LAGRANGIAN  TRANSPORT  MODELING 
WITH  QUAL  II  KINETICS, 

Geological  Survey,  Tampa,  FL. 

D.  H.  Schoellhamer. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.114,  No.  2,  p  368-381,  April  1988.  8  fig,  26  ref. 

2  append. 

Descriptors:  "Convection,  *Nonpoint  pollution 
sources,  "Solute  transport,  "Path  of  pollutants, 
"Water  quality,  "Chattahoochee  River,  "Loading 
effects,  "Flow,  "Unsteady  flow,  "Mathematical 
models,  "Model  studies,  Lagrangian  transport 
model,  Dissolved  oxygen,  River  flow,  Rivers,  Ki- 
netics. 

A  one  dimensional  Lagrangian  transport  model 
that  alleviates  the  numerical  difficulties  associated 
with  the  use  of  an  Eulerian  reference  frame  by 
simulating  convection  with  a  parcel-tracking  algo- 
rithm is  presented.  The  Lagrangian  transport 
model  (LTM)  also  simulates  dispersion  and  tribu- 
tary (or  point)  and  non-point  inflows  and  with- 
drawals. Convection  and  dispersion  of  dye  in  a 
laboratory  flume  with  unsteady  flow  is  accurately 
simulated  by  the  LTM.  Up  to  10  water  quality 
constituents  can  be  simulated  with  reaction  kinetics 
defined  by  the  user  in  a  decay-coefficient  subrou- 
tine. The  reaction  kinetics  of  QUAL  II,  a  popular, 
steady-state,  Eulerian,  water  quality  model,  are 
inserted  into  this  subroutine.  The  LTM  reproduces 
QUAL  II  results  and  shows  diurnal  and  unsteady 
loading  effects  in  the  Chattahoochee  River.  (Au- 
thor's abstract) 
W88-08575 


TEMPORAL  AND  SPATIAL  PATTERNS  OF 
NITRATE  LOSSES  FROM  AN  AGRICULTUR- 
AL CATCHMENT, 

Oxford  Univ.  (England).  Geography  School. 
T.  P.  Burt,  and  B.  P.  Arkell. 

Soil  Use  and  Management,  Vol.  3,  No.  4,  p  138- 
142,  December  1987.  3  fig,  3  tab,  18  ref.  NERC 
Grant  GR3/4865. 

Descriptors:  "Leaching,  "Nitrates,  "Agricultural 
runoff,  "Temporal  distribution,  "Spatial  distribu- 
tion, "Path  of  pollutants,  Leachates,  Seasonal  vari- 
ation, Surface  runoff,  Storms,  Runoff,  Rainfall, 
England,  Land  use,  Topography,  Nonpoint  pollu- 
tion sources,  Water  pollution  sources. 

Nitrate  losses  from  a  small  catchment  of  mixed 
land  use  in  south  Devon,  England,  are  described. 
The  temporal  pattern  of  leaching  is  dominated  by 
major  losses  through  the  winter  months  when  both 
streamflow  and  nitrate  concentration  are  large. 
Storm  runoff  is  generated  mainly  by  subsurface 
stormflow,  and  nitrate  losses  are  particularly  im- 
portant at  such  times.  The  spatial  pattern  of  nitrate 
loss  from  the  catchment  is  controlled  both  by  land 
use  and  by  topography.  (Author's  abstract) 
W88-08600 


NITROGEN  INPUTS  AND  OUTPUTS  IN  A 
SMALL  AGRICULTURAL  CATCHMENT  IN 
THE  EASTERN  PART  OF  THE  UNITED  KING- 
DOM, 

Institute  of  Hydrology,  Wallingford  (England). 
G.  Roberts. 

Soil  Use  and  Management,  Vol.  3,  No.  4,  p  148- 
154,  December  1987.  3  fig,  2  tab,  27  ref. 


Descriptors:  "Nitrogen,  "Agricultural  runoff,  "Ni- 
trates, "Surface  runoff,  "Seasonal  variation,  "Path 
of  pollutants,  Streams,  England,  Catchment  areas, 
Pollution  load,  Cycling  nutrients,  Agriculture, 
Rainfall,  Runoff,  Nonpoint  pollution  sources, 
Water  pollution  sources. 

Nitrate  concentrations  measured  in  an  ephemeral 
stream  draining  a  170  ha  clay  catchment  in  eastern 
England,  with  about  23%  arable  land,  were  greater 
than  11.3  mg  N/L  on  the  resumption  of  flow  each 
autumn  but  then  declined.  There  was  also  a  spring 
peak  in  two  years  out  of  seven,  1978-1984,  which 
depend  on  the  length  of  time  soils  was  at  field 
capacity  in  the  preceding  winter.  Mean  annual 
load  measured  in  rain  was  19  kg  N/ha  and  loss  of 
nitrate  in  the  stream  34  kg  N/ha.  A  catchment 
nitrogen  balance  suggested  that  inputs,  which 
averaged  130  kg  N/ha/yr,  were  generally  more 
than  outputs,  average  108  kg  N/ha/yr,  but  gaseous 
losses  were  not  taken  into  account.  (Author's  ab- 
stract) 
W88-08601 


ROUTINE  DETERMINATION  OF  PRINCIPAL 
GAMMA  EMITTING  RADIONUCLIDES  IN 
MUDS  AND  SILTS  FROM  THE  RIBBLE  ESTU- 
ARY, 

British    Nuclear   Fuels    Ltd.,    Preston    (England). 

Springfield  Works. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08606 


DETERMINATION  OF  TECHNETIUM-99  IN 
THE  BROWN  MARINE  ALGA  FUCUS  SPIRA- 
LIS COLLECTED  ALONG  THE  BELGIAN 
COAST, 

Centre  d'Etude  de  I'Energie  Nucleaire,  Mol  (Bel- 
gium). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08607 


METHODOLOGICAL  APPROACH  TO  THE 
EVALUATION  OF  DIFFUSION  COEFFI- 
CIENTS OF  RADIONUCLIDES  IN  MARINE 
COASTAL  SEDIMENTS, 

Pavia  Univ.   (Italy).   Dipt,   di  Chimica  Generale. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08608 


RADIONUCLIDE  LEVELS  IN  RIVER  SEDI- 
MENT NEAR  TO  A  TREATED  EFFLUENT 
OUTFALL, 

Ministry    of    Defence,    Aldermaston    (England). 

Atomic  Weapons  Research  Establishment. 

R.  G  C.  Gallop,  W.  N.  Lawrenson,  J.  G.  Lockyer, 

and  B.  B.  Warren. 

Science  of  the  Total  Environment  STENDL,  Vol. 

70,   p  237-251,   March    1988.    1   fig,  2  tab,  2  ref. 

Descriptors:  "River  sediments,  "Path  of  pollutants, 
"Water  pollution  sources,  "Nuclear  powerplants, 
Ecological  effects,  Radionuclides,  Radioactivity, 
Effluents,  Outfall,  Thames  River,  England,  Moni- 
toring. 

Analysis  of  river  sediment  near  to  a  long  estab- 
lished outfall  of  a  treated  radioactive  effluent  from 
a  nuclear  establishment  into  the  River  Thames  has 
indicated  enhanced,  but  very  low  and  negligible 
levels  of  certain  radioactive  materials.  The  highest 
levels  over  a  small  area  of  the  riverbed  at  its  center 
stream  and  very  close  to  the  outfall;  levels  of 
radioactivity  only  a  few  meters  downstream  were 
considerably  lower;  the  levels  of  one  radionuclide 
found  up  to  100  meters  downstream  were  above 
those  found  upstream  of  the  outfall.  These  higher 
levels  were  only  very  small  fractions  of  the  appro- 
priate Generalized  Derived  Limits  for  the  particu- 
lar radionuclides;  they  posed  no  danger  to  the 
health  and  safety  of  the  general  public,  and  consti- 
tutes no  environmental  dangers.  (Author's  ab- 
stract) 
W88-08610 
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Group  5B — Sources  Of  Pollution 

SEASONAL  CHANGES  OF  UROGLENA 
AMERICANA  IN  LAKES  CHUZENJI-KO  AND 
YUNO-KO,  (IN  JAPANESE), 

Tochigi   Prefectural   Research   Inst,   for  Environ- 
mental Pollution.  Utsunomiya  (Japan). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08635 


EFFECTS  OF  HEAVY  METALS  ON  THE 
FRESHWATER  SNAIL,  SEMISULCOSPIRA 
BENSONI,  IN  A  CLOSED  MINING  AREA,  (IN 
JAPANESE), 

Nagasaki  Prefecture  Inst,  of  Health  Science  and 

Envirnomental  Science  (Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08636 


SEASONAL  CHANGES  OF  ORGANOPHOS- 
PHOROUS AND  ORGANONITROGENOUS 
COMPOUNDS  HYDROLASE  ACTIVITIES  IN 
IIDABORI  POND, 

Science  Univ.  of  Tokyo  (Japan).  Faculty  of  Phar- 
maceutical Sciences. 

M.  Tabata,  M.  Ikegami,  K.  Kubota,  and  S.  Suzuki. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  3,  p  195-201,  July  1987.  4  fig,   1  tab,   19  ref. 

Descriptors:  *Lakes,  *Eutrophication,  'Seasonal 
variation,  'Phosphorus  compounds,  'Iidabori 
Pond  Japan,  'Enzymes,  Hydrolysis,  Phytoplank- 
ton,  Nitrogen  compounds,  Metabolism,  Organic 
compounds,  Biotransformation,  Algal  growth. 

The  activities  of  alkaline  phosphatase,  urease  and 
protease  were  determined  over  a  year  in  order  to 
examine  metabolic  properties  of  microorganisms 
for  nitrogenous  and  phosphorous  nutrients  in  Iida- 
bori Pond,  a  hypertrophic  water  body.  Alkaline 
phosphatase  activity  in  unfiltered  sample  water 
increased  in  late  May  when  algal  bloom  appeared 
for  the  first  time,  and  during  the  summer.  The 
activity  of  the  filtrate  through  a  0.45  micron  mem- 
brane filter  was  3%  that  of  the  unfiltered  water  in 
summer.  Two  fractions  with  alkaline  phosphatase 
activity  were  found  on  gel  chromatography  of 
phytoplankton  extracts  from  Iidabori  Pond.  The 
approximate  molecular  weights  were  400,000  and 
160,000,  respectively,  and  the  latter  was  also  found 
in  the  filtrate  of  the  pond  water.  Urease  activity 
was  detected  from  early  summer  to  autumn  in  the 
unfiltered  water,  but  not  in  the  filtrate.  The  prote- 
ase activity  in  the  unfiltered  water  reached  maxi- 
mum in  summer  and  decreased  from  autumn  to 
winter,  but  was  not  observed  in  the  filtrate.  Judg- 
ing from  the  dependence  of  the  three  enzyme 
activities  on  pH  and  water  temperature,  the  pond 
water  maintained  the  required  condition  for  these 
hydrolase  activities  from  early  summer  to  autumn. 
(Author's  abstract) 
W88-08642 


DISTRIBUTION  OF  LACTATE-,  PROPIO- 
NATE-, AND  ACETATE-OXIDIZING  SUL- 
FATE-REDUCING  BACTERIA  IN  VARIOUS 
AQUATIC  ENVIRONMENTS, 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy 

M.  Fukui,  and  S.  Takii. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 
No.  4,  p  249-256,  December  1987.  3  fig,  3  tab,  37 
ref. 

Descriptors:  'Bacterial,  'Sulfur  bacteria,  'Lake 
sediments,  'Marine  sediments,  Trophic  level,  Sa- 
linity, Sulfates,  Fatty  acids.  Fate  of  pollutants, 
Chemical  reduction,  Spatial  distribution,  Distribu- 
tion patterns 

Distribution  of  sulfatc-rcducing  bacteria  (SRB)  uti- 
lizing lactate  (l-SRB),  propionate  (p-SRB)  and  ace- 
tate (a-SRB)  was  examined  along  with  some  phy- 
sico-chemical environmental  factors  such  as  pH, 
redox  potential  and  chloride  and  sulfate  levels. 
Surveys  were  carried  out  in  five  lakes,  one  river 
and  one  marine  canal,  and  involved  various  trophic 
levels  and  salinities.  In  marine  environments,  a- 
SRB  showed  a  tendency  to  dominate  SRB,  except 
for  several  samples.  However,  in  freshwater  envi- 
ronments, l-SRB  tended  to  dominate  SRB.  In  hy- 
pertrophic    freshwater    sediments,     a-SRB    were 


found  abundantly  as  well  as  l-SRB.  The  relation- 
ship between  distribution  of  I-.  p-  or  a-SRB  and 
environmental  factors  may  be  controlled  by  both 
the  quality  and  quantity  of  available  substrates 
produced  by  fermentation  as  well  as  studies  on  the 
concentrations  and  turnover  rates  of  available  sub- 
strates for  each  SRB  and  the  possible  interactions 
between  SRB  and  other  anaerobic  bacteria  are 
required.  (Vernooy-PTT) 
W88-08648 


MODEL  ANALYSIS  OF  THE  TRANSPORT  OF 
SOLUTES  IN  SATURATED  AND  UNSATURAT- 
ED DOMAINS,  (IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

T.  Kakinuma.  K.  Inouchi,  and  M.  Sawa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  4,  p  275-285,  December  1987.   10  fig,   17  ref. 

Descriptors:  'Saline  water  intrusion,  'Groundwat- 
er pollution,  'Path  of  pollutants,  'Mathematical 
models,  'Solute  transport,  Saturation,  Finite  ele- 
ment method,  Contamination,  Fertilizers,  Numeri- 
cal analysis,  Aquifers,  Mixing. 

The  problem  of  contaminant  transport  in  the  satu- 
rated and  unsaturated  domains  of  phreatic  aquifer 
was  investigated.  Numerical  solutions  by  the  finite- 
element  method  are  obtained  for  fertilizer  dissolu- 
tion and  seawater  intrusion.  In  fertilizer  dissolution 
from  the  center  of  the  aquifer  surface,  since  the 
dispersion  coefficient  becomes  smaller,  the  pattern 
of  the  steady  state  concentration  distribution  be- 
comes more  eccentric  towards  the  outlet  of  the 
aquifer.  When  the  dispersion  coefficient  increases 
or  the  precipitation  intensity  decreases,  the  concen- 
tration distribution  changes  more  slowly  to  the 
steady  state  distribution.  With  seawater  intrusion, 
since  the  dispersion  coefficient  becomes  smaller, 
the  pattern  of  the  steady  state  concentration  distri- 
bution in  the  saturated  domain  changes  from 
strong  to  moderate  mixing  and  a  circulating  cur- 
rent develops  near  the  outlet  of  the  aquifer.  (Au- 
thor's abstract) 
W88-08651 


EFFECTS     OF    ORGANIC     MATERIALS     IN 

WATER  ON  THE  DESORPTION  OF  COPPER 

FROM  BOTTOM  MUDS  AS  INFERRED  FROM 

COPPER(II)    COMPLEXING    CAPACITY,    (IN 

JAPANESE), 

Gunma  Inst,  of  Public  Health  (Japan). 

M.  Uchiyama,  and  H.  Akaiwa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  4,  p  307-310,  December  1987.  2  fig,  1  tab,  13 

ref. 

Descriptors:  'Copper,  'Metal  complexes,  'Organ- 
ic matter,  'Dissolved  solids,  'Desorption,  'Bottom 
sediments,  'Muds,  Extraction,  Chemical  proper- 
ties, Indicators. 

There  are  numerous  organic  materials  in  natural 
water  which  might  play  an  important  role  in  de- 
sorbing  metals  from  bottom  muds.  However,  only 
a  few  materials,  such  as  humic  acid,  EDTA  and 
nitrilotriacetic  acid  have  so  far  been  studied.  Some 
indices  of  organic  materials  which  can  remove 
metals  from  bottom  muds  are  needed.  Copper  (II) 
complexing  capacity  (CuCC)  measured  by  the 
back  extraction  method  was  proposed  as  an  index 
for  evaluating  the  effect  of  organic  materials  on  the 
desorption  of  metals  from  bottom  muds.  Muds 
from  the  Tama  and  Watarase  Rivers  were  studied. 
(Author's  abstract) 
W88-08653 


HYDROLOGIC  CONTROL  OF  ALUMINUM 
CHEMISTRY  IN  AN  ACIDIC  HEADWATER 
STREAM, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 
Sciences. 

G.  B.  Lawrence,  C.  T.  Driscoll,  and  R.  D.  Fuller. 
Water  Resources  Research  WRERAO,   Vol.  24, 
No.  5,  p  659-669,  May  1988.  12  fig,  3  tab.  48  ref. 
National  Science  Foundation  (BSR-8406634),  Con- 
tribution of  the  Hubbard  Brook  Ecosystem  Study. 

Descriptors:  'Path  of  pollutants.  'Water  pollution 
sources,  'Acid  rain,  'Aluminum,   'Acid  streams, 


Chemical  properties,  Hydrologic  properties, 
Streamflow,  Headwaters,  Organic  carbon,  Acidity, 
Low  flow,  High  flow,  Watersheds,  Spatial  distri- 
bution. 

The  influence  of  hydrologic  processes  on  Al  chem- 
istry was  investigated  along  an  elevational  gradient 
in  a  headwater  stream  at  the  Hubbard  Brook  Ex- 
perimental Forest.  Relationships  between  stream- 
flow  and  concentrations  of  inorganic  and  organic 
Al,  H(  +  ),  and  dissolved  organic  carbon  varied 
within  the  watershed.  At  high  elevations,  increased 
streamflow  was  associated  with  reduced  surface 
water  acidity  and  decreased  inorganic  Al  concen- 
trations. At  low  elevations,  however,  increased 
streamflow  was  associated  with  increases  in  stream 
acidity  and  concentrations  of  inorganic  Al. 
Changes  in  soil  flow  paths  and  variations  in  source 
areas  both  appear  to  regulate  stream  chemistry. 
Flow  through  upper  soil  horizons  under  high-flow 
conditions  appears  to  be  the  controlling  hydrologic 
influence  on  stream  chemistry  at  the  high-elevation 
site.  At  the  low-elevation  site,  contributions  of 
flow  from  the  more  acidic,  upper  region  of  the 
watershed  during  high-flow  conditions  appears  to 
be  the  major  hydrologic  influence  on  stream  chem- 
istry. During  low-flow  conditions  the  upper 
reaches  of  the  stream  become  dry,  so  that  there  is 
no  contribution  to  flow  from  this  part  of  the  water- 
shed. Stream  solutions  appeared  to  be  closest  to 
equilibrium  with  respect  to  natural  gibbsite  under 
high-  and  low-flow  conditions,  with  no  indication 
that  changes  in  flow  introduced  disequilibrium 
conditions.  Efforts  to  incorporate  hydrologic  ef- 
fects into  surface  water  acidification  models  must 
address  the  relationship  between  runoff  generation 
mechanisms  and  spatial  variations  in  watershed 
biogeochemistry.  (Author's  abstract) 
W88-08659 


NEW   ANALYTIC  FUNCTION   FOR   MODEL- 
ING PARTIALLY  PENETRATING  WELLS, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08661 


BIOAVAILABILITY  OF  SEDIMENT-SORBED 
CHLOROBENZENES  TO  LARVAE  OF  THE 
MIDGE,  CHIRONOMUS  DECORUS, 

Lawrence  Livermore  National  Lab.,  CA.  Environ- 
mental Sciences  Div. 
J.  P.  Knezovich,  and  F.  L.  Harrison. 
Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  2,  p  226-241,  April  1988.  5 
fig,  7  tab,  37  ref.  U.S.  EPA  Grant  No.  DPA-79D- 
X0856. 

Descriptors:  'Path  of  pollutants,  'Midges,  'Aquat- 
ic insects,  'Chlorinated  hydrocarbons,  'Chloro- 
benzenes,  'Benthic  fauna,  'Bioaccumulation,  Ac- 
cumulation, Insects,  Larval  growth  stage,  Sedi- 
ments. Aquatic  habitats,  Habitats,  Ecosystems. 

Larval  stages  of  the  midge,  Chironomus  decorus, 
were  exposed  to  sediment-sorbed,  radiolabeled 
mono-,  di-,  tri-,  and  hexachlorobenzene  to  deter- 
mine the  bioaccumulation  of  these  organic  com- 
pounds. The  sediments  were  either  high-  or  low- 
organic-content.  In  addition,  equilibrium  or  none- 
quilibrium  aqueous  solutions  of  the  test  chemicals 
flowed  through  sealed  chambers  in  the  sediment- 
water  exposure  system.  Uptake  of  the  chloroben- 
zenes  was  rapid  for  all  compounds  tested,  with 
steady-state  conditions  being  reached  within  48 
hours.  Bioconcentration  factors  for  the  accumula^ 
tion  of  chlorobenzenes  from  sediments  and  frorr 
interstitial  and  overlying  waters  were  related  tc 
the  octanol/water  partition  coefficients  of  th( 
compounds  (ranging  from  2.8  for  chlorobenzene  tc 
5.5  for  hexachlorobenzene).  Bioaccumulation  fac 
tors  were  similar  in  high-organic-content  sedimem 
for  equilibrated  and  nonequilibrated  conditions,  bu 
somewhat  less  under  nonequilibrium  conditions 
Bioconcentration  factors  calculated  using  low-or 
ganic-content  sediment  as  the  source  of  exposun 
were  significantly  higher  than  those  calculated  foi 
the  experiment  with  high-organic-content  sedi 
ment.  It  was  concluded  that  interstitial  water  is  at 
accurate  indicator  of  chemical  exposure  regardles: 
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i(  sediment  type  or  exposure  conditions.  The  re- 
sults show  how  benthic  organisms  may  be  able  to 
iccumulate  significant  levels  of  chlorinated  aro- 
matic compounds  from  ecosystems  in  which  their 
:oncentrations  in  the  water  column  are  relatively 
ow.  (Cassar-PTT) 
W88-08679 


SELECTED  METAL  LEVELS  OF  COMMER- 
CIALLY VALUABLE  SEAWEEDS  ADJACENT 
[•O  AND  DISTANT  FROM  POINT  SOURCES 
DF  CONTAMINATION  IN  NOVA  SCOTIA 
\ND  NEW  BRUNSWICK, 

Department  of  Fisheries  and  Oceans,  Halifax 
Nova  Scotia).  Halifax  Fisheries  Research  Lab. 
3.  J.  Sharp,  H.  S.  Samant,  and  O.  C.  Vaidya. 
Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  724-730, 
Vlay  1988.  1  fig,  3  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  *Algae,  'Heavy 
netals,  Metals,  Cadmium,  Chromium,  Copper, 
Iron,  Lead,  Zinc,  Nickel,  Marine  plants,  Kelp, 
Irish  moss,  Nova  Scotia,  New  Brunswick,  Aquatic 
jlants,  Marine  sediments,  Sediments. 

Mgae  commonly  harvested  on  a  commercial  scale 
■vere  sampled  for  heavy  metals  content.  Four  sam- 
jling  points  were  chosen:  (1)  Lobster  Bay,  Nova 
Scotia,  without  known  heavy  metal  contamination, 
2)  Sydney  Harbor,  Nova  Scotia,  near  coal  washi- 
ng and  waste  sites,  (3)  Chedabucto  Bay,  Nova 
Scotia,  in  a  former  refinery  area,  and  (4)  Belledune 
larbor,  New  Brunswick,  near  a  lead  smelter.  Belle- 
lune  Harbor  sediment  had  the  highest  levels  of 
leavy  metals,  in  general;  Chedabucto  Bay,  the 
owest.  Chondrus  crispus  sampled  at  Belledune 
rlarbor  had  significantly  higher  Pb  values  than 
)ther  species  collected  at  the  same  site.  Ascophyl- 
um  nodosum  had  the  highest  mean  levels  of  Cd 
ind  Zn  at  Belledune,  15  times  that  at  Lobster  Bay. 
Fe  occurred  at  high  concentration  (>  1000  mg/kg) 
n  Fucus  sp.,  C.  crispus,  and  Laminaria  longicruris 
:ollected  at  the  Sydney  station.  Cu  concentrations 
were  lowest  in  Laminaria  spp.  by  a  factor  of  2 
;ompared  to  other  species  at  four  of  the  seven 
nations.  At  the  control  site,  A.  nodosum  and  C. 
:rispus  had  higher  levels  of  Fe  and  Zn  than  Lamin- 
iria  spp.  Cd  levels  in  Belledune  Harbor  plants 
were  2  to  22  times  the  values  found  at  other  sites; 
naximum,  10.2  mg/kg  in  10-year  old  A.  nodosum. 
In  levels  were  highest  in  10-year-old  A.  nodosum 
'10  times  that  of  the  control  area).  The  locations 
dentified  as  having  contaminated  seaweed  were 
tot  areas  which  experience  active  commercial  har- 
vesting of  marine  plants.  (Cassar-PTT) 
W88-08682 


ABSORPTION  AND  ELIMINATION  OF  LIN- 
DANE BY  ASELLUS  AQUATICUS  (CRUSTA- 
CEA, ISOPODA), 

Paris- 11  Univ.,  Orsay  (France).  Lab.  de  Zoologie. 
E.  Thybaud,  and  S.  Le  Bras. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  731-735, 
May  1988.  3  fig,  1 1  ref 

Descriptors:  "Path  of  pollutants,  'Insecticides, 
'Absorption,  'Toxicity,  'Lindane,  'Bioaccumula- 
:ion,  'Crustaceans,  Isopods,  Pesticides,  Accumula- 
ion,  Asellus  aquaticus. 

The  toxicity  and  bioaccumulation  of  lindane  by  the 
sopod,  Asellus  aquaticus,  were  determined.  The 
LC50  value  was  approximately  800  micrograms/ 
liter.  The  bioconcentration  factor  was  about  50  and 
reached  a  plateau  on  the  third  day  of  the  experi- 
ment. Decontamination  in  lindane-free  water  was 
rapid;  24  hours  after  transfer,  40%  of  the  lindane 
had  been  eliminated.  (Cassar-PTT) 
W88-08683 


DIETARY  EXPOSURE  OF  BLUEGILLS  (LEPO- 
MIS  MACROCHIRUS)  TO  (75)  SE:  UPTAKE 
AND  DISTRIBUTION  IN  ORGANS  AND  TIS- 
SUES, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08688 


SEASONAL  AND  SPATIAL  DISTRIBUTIONS 
OF  COPPER,  CADMIUM  AND  ZINC  IN  THE 
SEAWATER  OF  BLANCA  BAY, 

Instituto     Argentino     de     Oceanografia,     Buenos 

Aires.  Lab.  de  Quimica  Marina. 

N.  Villa,  and  A.  E.  Pucci. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  1,  p  67-80,  July  1987.  5  fig,  2  tab,  19 

ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Copper,  'Cadmium,  'Zinc,  'Coastal  waters,  'Es- 
tuaries, Spatial  distribution,  Seasonal  distribution. 
Surface  water,  Blanca  Bay,  Argentina,  On-site  data 
collections,  Pollutant  identification,  Water  temper- 
ature, Salinity,  Hydrogen  ion  concentration,  Sus- 
pended solids,  Carbon,  Nutrients,  Agricultural 
runoff,  Water  pollution  sources. 

To  assess  the  magnitude  of  metal  levels  in  Argenti- 
na in  Blanca  Bay,  seawater  and  to  evaluate  future 
potential  changes  due  to  anthropogenic  activity, 
the  seasonal  and  spatial  variations  of  both  dis- 
solved and  total  copper,  cadmium,  and  zinc,  as 
well  as  temperature,  salinity,  pH,  suspended 
matter,  and  particulate  carbon  were  measured  in 
114  samples  taken  between  April  1980  and  April 
1981.  All  parameters  measured  showed  seasonal 
variations,  with  similar  patterns  for  all  metals,  sus- 
pended matter,  particulate  carbon,  and  nutrients. 
Both  dissolved  and  total  copper  and  cadmium  con- 
centrations increased  seawards;  runoff  from  agri- 
cultural areas,  where  pesticides  and  phosphorus 
fertilizers  containing  cadmium  and  copper  are 
used,  could  partially  explain  the  high  levels  of 
these  metals  detected  at  two  of  the  three  most 
seaward  sampling  stations.  Zinc,  pH,  temperature, 
and  particulate  carbon  showed  nearly  uniform 
levels  throughout  Blanca  Bay.  Salinity  was  found 
to  increase  seawards  due  to  dilution  effects  of 
freshwater  inputs.  The  major  percentage  of  metals 
was  present  as  dissolved  fractions,  and  part  of 
these  were  associated  with  organic  matter.  The 
average  levels  for  metals  found  in  seawater  from 
Blanca  Bay  were  higher  than  the  average  values 
found  in  geographical  areas  not  affected  by  anthro- 
pogenic inputs;  rather,  most  levels  were  compara- 
ble with  data  reported  for  contaminated  regions. 
(Author's  abstract) 
W88-08712 


PLUTONIUM  AND  CESIUM  RADIONU- 
CLIDES IN  SEDIMENTS  OF  THE  SAVANNAH 
RIVER  ESTUARY, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

D.  W.  Hayes,  and  W.  M.  Sackett. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  2,  p  169-174,  August  1987.  2  fig,  1  tab, 

8  ref.  U.S.  Department  of  Energy  Contract  DE- 

AC09-76SR00001. 

Descriptors:  'Path  of  pollutants,  'Radioisotopes, 
'Plutonium,  'Cesium,  'Sediments,  'Marine  sedi- 
ments, 'Estuaries,  'Savannah  River,  Tidal 
marshes,  Aquatic  productivity,  Bottom  sediments, 
Fallout. 

A  study  was  made  of  the  plutonium-239,  plutoni- 
um-240,  plutonium-238,  and  cesium- 137  concentra- 
tions in  tidal  marsh  sediments  of  the  Savannah 
River  estuary.  Tidal  marshes  are  identified  as  spe- 
cial locations  for  plutonium  deposition  because  of 
the  high  biological  productivity  and  relative  stabil- 
ity of  sediments  as  compared  to  channel  sediments. 
The  Pu-239  and  240  deposition  averaged  3.2  mCi/ 
square  km,  which  is  higher  than  land-based  fallout 
values  of  about  2  mCi/square  km.  The  Pu-239, 240 
to  Cs-137  ratio  was  about  three  times  higher  than 
fallout  deposition  estimates,  indicating  a  more 
rapid  desorption  of  Cs-137  from  sediment  in  the 
saline  waters  of  the  area.  (Author's  abstract) 
W88-08714 


HYDROCARBON  GEOCHEMISTRY  OF  THE 
PUGET  SOUND  REGION:  III.  POLYCYCLIC 
AROMATIC  HYDROCARBONS  IN  SEDI- 
MENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 
R.  C.  Barrick,  and  F.  G.  Prahl. 


Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  25,  No.  2,  p  175-191,  August  1987.  4  fig,  3  tab, 
35  ref.  EPA/Department  of  Energy  Contract  DE- 
AT06-76-EV-70040,  EPA  Contract  R-8 1 1249-01-0, 
and  EPA  Interagency  Agreement  EPA-79-D- 
X0533. 

Descriptors:  Path  of  pollutants,  'Geochemistry, 
'Sediments,  'Marine  sediments,  'Hydrocarbons, 
•Estuaries,  Spatial  distribution,  Water  pollution 
sources,  Urban  drainage,  Runoff,  Erosion,  Coal, 
Radioactive  dating,  Cores,  Aromatic  compounds, 
Puget  Sound. 

Polycyclic  aromatic  hydrocarbon  (PAH)  distribu- 
tions and  sources  were  characterized  in  96  sedi- 
ment samples  from  24  lead-210-dated  cores  collect- 
ed at  locations  in  greater  Puget  Sound.  The  highest 
PAH  concentrations  are  found  within  a  few  kilo- 
meters of  several  sources  including  industrial  facili- 
ties in  northern  Puget  Sound,  urban  areas  in  cen- 
tral Puget  Sound,  and  river  systems  draining  coal- 
bearing  strata.  Regional  patterns  of  combustion- 
derived  PAH  in  surficial  sediments  indicate  little 
atmospheric  or  waterborne  exchange  of  PAH  be- 
tween different  regions  of  the  Sound.  Significant 
subsurface  maxima  in  combustion-derived  PAH 
concentrations  (Pb-210  dated  at  the  1950s)  occur 
only  in  sediment  cores  collected  near  urban  cen- 
ters. Perylene  apparently  derives  from  erosion  of  a 
terrestrial  source  with  little  or  no  evidence  of  in 
situ  production  at  depth  in  sediment  cores.  Coal 
fragments  are  carriers  of  a  characteristic  suite  of 
alkylated  phenanthrene,  chrysene,  and  picene  de- 
rivatives concentrated  near  river  mouths  in  central 
and  southern  Puget  Sound.  (Author's  abstract) 
W88-08715 


SEDIMENT  ALIPHATIC  HYDROCARBONS  IN 
THE  FORTH  ESTUARY, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Business  Organization. 

O.  D.  Ajayi,  and  M.  G.  Poxton. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  2,  p  227-244,  August  1987.  5  fig,  5  tab, 

46  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Hydrocarbons,  'Aliphatic  hydro- 
carbons, 'Estuaries,  'Sediments,  Sediment  concen- 
tration, Spatial  distribution,  Gas  chromatography, 
Mass  Spectrometry,  United  Kingdom,  Firth  of 
Forth. 

The  sources  and  distributions  of  aliphatic  hydro- 
carbons in  sediments  from  the  Forth  estuary  in 
Scotland  were  examined  using  gas  chromatogra- 
phy and  computer-interfaced  gas  chromatogra- 
phy/mass  spectroscopy.  The  sediments  contained 
hydrocarbons  from  petrogenic  and  land-derived 
biogenic  sources.  Of  the  stations  examined,  the 
more  sandy  sediments  from  Longannet  showed  the 
least  level  of  petrogenic  pollution.  Based  on  gravi- 
metric data,  gas  chromatographic,  triterpane,  and 
stearane  fingerprinting,  the  Grangemouth  refinery 
complex  was  identified  as  a  major  source  of  some 
of  the  petrogenic  hydrocarbons  found  in  the  sedi- 
ments. Resuspension  and  redistribution  of  polluted 
sediments  by  currents  and/or  through  dredging 
and  dumping  of  dredge  spoil  may  be  additional 
factors  in  the  high  levels  of  hydrocarbons  detected 
in  the  Forth  estuary.  (Shidler-PTT) 
W88-08718 


BIOGEOCHEMICAL  STUDIES  ON  THE 
TRANSPORT  OF  ORGANIC  MATTER  ALONG 
THE  OTSUCHI  RIVER  WATERSHED,  JAPAN, 

Mitsubishi-Kasei    Inst,    of   Life    Sciences,    Tokyo 

(Japan).   Lab.  of  Biogeochemistry  and  Sociogeo- 

chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08723 


ASSESSMENT  OF  HEAVY  METAL  CONTAMI- 
NATION IN  CRASSOSTREA  VIRGINICA 
FROM  MARINE  FACILITIES, 

North   Carolina   Univ.   at   Wilmington.    Dept.   of 

Biology. 

J.  Adair. 
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Northeast  Gulf  Science  NGSCDE.  Vol.  9,  No.  2. 
p   135-142.  December   1987.   5  fig.    1   tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Oysters,  'Estuarine  environment,  'Animal  tissues, 
'Bioaccumulation,  Metals,  Shellfish,  Zinc.  Copper, 
Cadmium,  Marinas.  Accumulation. 

Heavy  metal  concentrations  were  determined  in 
oysters  collected  in  three  marinas  on  the  coast  of 
southern  North  Carolina.  Mean  copper  levels  in 
whole  oyster  tissue  were  about  310  ppm  at  Bradley 
Creek,  125  ppm  at  Masonboro,  and  50  ppm  at 
Figure  Eight  (reference  site,  40  ppm).  Mean  zinc 
levels  were  about  3300  ppm  at  Bradley  Creek,  2550 
ppm  at  Masonboro,  and  1900  ppm  at  Figure  Eight 
(reference  site,  1950  ppm).  Cadmium  levels  were 
not  significantly  different  from  those  in  the  refer- 
ence site,  3-4  ppm.  Probable  sources  of  the  heavy 
metals  were  marine  antifouling  paints  and  sacrifi- 
cial zinc  anodes.  (Cassar-PTT) 
W88-08752 
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This  study  examined  the  contribution  of  agricul- 
ture to  the  nutrient  (N  and  P)  concentrations  in  the 
Wye  River,  an  estuarine  tributary  of  the  Chesa- 
peake Bay.  The  river  drains  a  watershed  that  is 
devoted  mainly  to  farming  and  is  devoid  of  any 
sources  of  municipal  and  industrial  wastes.  Water 
samples  were  analyzed  for  nitrate  +  nitrite  and 
molybdate-reactive  P.  The  concentrations  of  these 
forms  of  nutrients  were  then  examined  in  relation 
to  sampling  site,  sample  salinity,  and  time  of  year. 
Freshwater  entering  the  river  (brackish)  from  the 
watershed  contained  consistently  high  concentra- 
tions of  nitrate  (about  4  mg/liter)  and  low  concen- 
trations of  phosphate  (about  40  microgram/liter). 
Once  these  nutrients  entered  the  estuarine  part  of 
the  river,  however,  the  concentrations  of  nitrate 
decreased  to  low  levels  within  a  short  distance 
(500-700  m)  from  the  point  of  riverine  discharge, 
through  both  dilution  with  brackish  water  and 
apparent  microbial  action.  The  concentrations  of 
molybdate-reactive  P  increased  markedly  through 
release  from  within  estuary  sources.  Concomitant- 
ly, the  estuary  released  large  quantities  of  ammoni- 
um. The  estuary  itself,  therefore,  was  the  immedi- 
ate major  source  of  N  (as  ammonium)  and  P. 
(Author's  abstract) 
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RADIOCHEMICAL  ANALYSIS  OF  PHOSPHO- 
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Adsorption-desorption  reactions  of  phosphorus  by 
lake  sediments,  Lake  Kasumigaura,  Japan,  were 
studied  using  radioisotope  P32  inorganic  phos- 
phate. Exchange  rates  and  amounts  of  exchange- 
able P  in  sediments  were  measured  in  aerobic 
sediments-water  batch  systems  under  different  pH 
and  P  concentration  conditions.  Exchangeable  P 


ranged  from  6  to  43%  of  the  total  P  in  the  indige- 
nous sediments.  Increasing  pH  induced  P  desorp- 
tion  from  sediment.  The  relationship  between  the 
concentration  in  water  and  the  amount  of  ex- 
changeable P  could  be  explained  by  the  Langmuir 
equilibrium  model.  However,  the  Langmuir  rate 
equation  cannot  describe  the  kinetics  of  whole 
exchange  reactions.  The  adsorption-desorption  re- 
action was  composed  of  an  exchange  reaction  and 
a  slow-adsorbed  reaction.  The  exchange  reaction 
has  two  phases-very  rapid  reaction  and  a  Lang- 
muir-type  reaction.  (Author's  abstract) 
W88-08754 
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The  effect  of  dissolved  substances  from  the  forest 
floor  (Haplorthod  soil,  A0  horizon)  on  sulfate  mo- 
bility in  the  upper  mineral  soil  (A1/A2  horizon) 
was  investigated.  Sulfate  retention  (sulfate  retained 
in  a  solid  phase)  was  estimated  using  distilled  water 
solution  and  forest  floor  leachate.  Different  con- 
centrations of  sulfate  (0  to  2000  mg  S/liter)  were 
added  to  both  extractants  as  S35-labeled  sodium 
sulfate.  Sulfate  retention  by  the  mineral  soil  (Al/ 
A2)  increased  linearly  with  increasing  sulfate  con- 
centration in  the  distilled  water  solution  containing 
up  to  500  mg  S/liter,  whereas  retention  was  zero 
when  the  soil  was  equilibrated  with  the  forest  floor 
leachate  containing  <250  mg  S/liter.  However, 
retention  started  to  increase  linearly  when  the 
forest  floor  leachate  contained  more  than  250  mg 
S/liter.  These  data  indicate  that  in  the  range  of 
sulfate  found  under  field  conditions,  sulfate  reten- 
tion was  completely  inhibited  by  the  leachate  solu- 
tions. These  data  also  suggest  that  the  organic 
ligands  in  the  forest  floor  leachate  were  competing 
with  sulfate  on  the  exchangeable  positive  charge 
sites.  Moreover,  they  may  have  an  inhibitory  effect 
on  the  growth  of  some  sulfate-aluminum  mineral 
compounds,  mainly  jurbanite  and/or  basaluminite. 
(Cassar-PTT) 
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Wastes  deposited  during  processing  of  lead-zinc 
ore  in  the  early  1900s  in  Wisconsin  were  studied  to 
determine  the  changes  that  had  occurred  within 
the  ungraded,  unvegetated  6-m  high,  1.2-ha  tailings 
pile.  During  the  ore  roasting  process  the  iron- 
bearing  minerals  were  converted  to  a  magnetic 
state  for  separation;  metallic  oxides  were  recov- 
ered, and  wastes  consisting  of  about  30%  iron  and 
15%  sulfide  were  deposited  beside  Brewery  Creek. 
Pits  dug  in  the  waste  pile  revealed  discrete  hori- 
zons. The  upper  three  horizons  (0-6  cm,  6-16  cm, 
and  16-53  cm)  were  generally  friable  and  loose- 
textured.  The  53-100  cm  horizon,  was  dense  and 
cement-like.  Its  structure  was  attributed  to  precipi- 
tation of  minerals  commonly  generated  by  oxida- 
tion and  translocation  of  iron  sulfide  weathering 
products.  The  inter-aggregate  cement  was  com- 
posed largely  of  gypsum,  iron  oxides  and  hydrox- 
ides, which  precipitate  under  saturated  conditions, 
whereas  the  intra-aggregate  cement  includes  jaro- 
site,  copiapite,  and  kalinite,  which  also  precipitate 


under  saturated  conditions,  but  under  more  acidic 
conditions  than  in  the  inter-aggregate  pores.  Hy- 
drated  iron  sulfates  were  precipitated  in  the  intra- 
aggregate  pores  under  conditions  promoting 
upward  movement  of  solutes  from  the  underlying 
saturated  reduced  material.  The  relatively  imper- 
meable layer  lies  above  the  water  table,  is  laterally 
contiguous,  and  may  be  an  effective  barrier  to 
significant  transport  of  pollutants  to  the  ground- 
water. (Cassar-PTT) 
W88-08758 
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In  the  summer  of  1982,  477  ha  of  a  weapons  range 
in  northern  Saskatchewan  were  treated  with  a 
granular  formulation  of  picloram  (4-amino-3,5,6- 
trichloropicolinic  acid)  at  a  rate  of  3.38  kg/ha 
(a.i).  For  the  next  2  yr  the  persistence  of  picloram 
was  monitored  in  the  soil  at  sites  within  and  out- 
side the  treatment  area.  Picloram  was  monitored 
for  a  3-yr  period  in  the  groundwater  at  off-target 
sites  and  in  the  surface  waters  and  sediments  of  a 
creek  and  two  lakes  adjoining  the  treatment  area. 
Extensive  leaching  of  the  herbicide  was  noted. 
After  14  months,  residues  were  recovered  from  the 
60-  to  90-cm  soil  depths,  and  after  22  months  from 
the  90-  to  120-cm  layer.  After  26  months  between 
138  and  396  g/ha  of  picloram  were  recovered  from 
the  top  120-cm  soil  depths.  Picloram  was  detected 
in  the  top  30  cm  of  soils,  approximately  1  km  from 
the  treatment  area,  when  sampled  14  and  22 
months  following  the  initial  application.  Picloram 
(0.25-88.3  microgram/liter)  was  recovered  after  35 
months  from  groundwater  samples  collected  at  120 
cm  from  the  same  off-target  sites.  This  transfer  to 
nontreated  sites  was  considered  to  result  from  a 
combination  of  blowing  surface  soil  and  ground- 
water movement  from  the  treated  area.  Samples  of 
surface  waters  taken  from  a  lake  approximately  1 
km  from  the  treatment  zone  indicated  that  pi- 
cloram residues  could  be  detected  (0.1-1.15  micro- 
gram/liter) in  the  falls  of  1983  and  1984,  but  not  in 
the  summers  of  1984  and  1985.  Traces  of  picloram 
(0.14-0.39  microgram/liter)  were  recovered  in  the 
fall  of  1983  and  summer  of  1985  in  creek  waters 
situated  approximately  300  m  from  the  edge  of  the 
treatment  area.  Picloram  was  detected  (12  micro- 
gram/kg)  in  only  one  lake  sediment  sample  at  one 
sampling  period.  (Author's  abstract) 
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Sulfate  leaching  was  studied  in  ihe  laboratory  in 
ndisturbed  soil  cores  taken  in  a  Typic  Udipsam- 
lent  under  spruce  forest.  The  soil  cores  were 
watered  with  natural  throughfall  water  (pH  3.6)  or 
k^th  throughfall  acidified  to  pH  3.3  or  2.8  with  a 
lixture  of  sulfuric  and  nitric  acid  (1:1,  molar 
asis).  A  total  of  660  mm  of  throughfall  was  ap- 
ilied  during  1 1  months.  The  technique  of  using  soil 
ores  produced  increased  nitrification  and  mineral- 
tation  in  the  soil,  causing  a  continuous  acid  pro- 
luction  in  the  soil  cores  and  decrease  in  the  leach- 
te  pH  during  the  experiments.  Soil  solution  con- 
entrations  of  sulfate  were  in  the  range  of  0.4  to  1.5 
nmol/liter,  total  aluminum  0.2  to  1.5  mmol/liter, 
nd  pH  3.5  to  4.1.  Stability  diagrams  using  Al  and 
ulfate  activities  and  pH  indicate  that  precipitation 
if  a  solid  phase  with  the  composition  of  A10HS04 
flay  control  the  Al  and  sulfate  activities  in  the  soil 
olutions  in  the  Bw  horizon  but  not  in  the  Ap 
lorizon.  The  equilibrium  constant  for  this  basic  Al 
ulfate  was  estimated  at  20  C,  pKs  =  17.36  and  at 
C,  pKs  =  17.05.  The  S35-labeled  sulfate  was 
dded  once  to  the  same  soil  cores  followed  by  15 
am  of  throughfall  per  day  (natural  or  adjusted  to 
iH  2.8).  After  application  of  75,  150,  or  225  mm  of 
hroughfall  water,  the  distribution  of  S35-labeled 
ulfate  in  the  soil  cores  was  determined.  From  38 
o  100%  of  the  applied  S35-labeled  sulfate  was 
etained  in  the  soil  cores,  and  of  this  amount  32  to 
>3%  was  found  in  the  top  of  the  Bw  horizon, 
vhich  was  highest  in  free  Al  and  Fe  oxides.  The 
tudied  soil  did  not  accumulate  sulfate  under  ambi- 
:nt  field  conditions.  In  the  laboratory,  however, 
ulfate  accumulation  was  demonstrated  when  the 
oil  was  exposed  to  increased  sulfate  load  and 
emperature  as  well  as  decreased  pH,  showing  that 
ulfate  sorption/desorption  may  buffer  variations 
n  sulfate  concentrations  in  soil  solutions,  and 
hereby  delay  effects  of  acidification  on  cation 
eaching.  (Author's  abstract) 
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:HEMICAL  AND  DECOMPOSITION  CHAR- 
ACTERISTICS OF  ANAEROBIC  DIGESTER 
AFFLUENTS  APPLIED  TO  SOIL, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 
ens. 
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In  a  field  experiment  in  northeastern  Ohio,  the 
Mnount  of  sulfur  in  dry  deposition  was  determined 
sver  a  three-year  period  using  20  lysimeters  (4.8  m 
Sy  1.7  m)  cropped  with  soybean.  Two  treatments 
lonsisting  of  tillage  (conventional  or  no-tillage) 
ind  elemental  S  addition  (0  or  50  kg/ha)  were 
applied  to  the  lysimeters.  Sulfur  inputs  to  the  lysi- 
meters as  precipitation  and  agricultural  amend- 
ments and  S  outputs,  as  runoff  and  leachate  waters, 
were  determined  using  ion  chromatography  or  al- 
kaline oxidation  techniques.  The  net  S  output  (total 
outputs  minus  measured  inputs)  was  considered  to 
equal  dry  deposition.  Precipitation  and  agricultural 
amendment  inputs  of  S  were  10.2  and  3.8  kg/ha/ 
yr,  respectively.  In  comparison,  S  in  dry  deposition 
ranged  from  14  to  26  kg/ha/yr  for  the  convention- 
al tilled  treatment  and  from  25  to  39  kg/ha/yr  for 
the  no-tilled  treatment,  with  the  upper  values  of 
these  ranges  considered  most  accurate.  Dry  depo- 
sition is  clearly  as  important  as  precipitation  in 
contributing  to  the  total  S  load  at  this  location.  A 
sulfur  dry  deposition  estimate  of  only  15  kg/ha/yr 
was  made  based  on  average  deposition  velocity  an 
ambient  S02  levels.  Total  deposition  models, 
which  rely  on  dry  deposition  estimates  obtained  by 


the   use  of  S02   concentrations   and   an   average 
deposition  velocity,  may  yield  inaccurate  values  of 
total  S  additions  to  the  earth's  surface.  (Cassar- 
PTT) 
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Estuarine  sediment  slurries  and  microorganisms 
were  examined  for  the  ability  to  methylate  inor- 
ganic tin.  Under  controlled  redox  conditions,  tin 
was  methylated  only  in  oxygen-free  sediment  slur- 
ries. Monomethyltin  usually  comprised  greater 
than  90%  of  the  alkyltin  products  formed,  al- 
though dimthyltin  was  also  produced.  Autoclaved 
anoxic  sediments  did  not  produce  organotins.  Sev- 
eral bacterial  cultures,  most  notably  sulfate-reduc- 
ing  bacteria  isolated  from  anoxic  estuarine  sedi- 
ments, formed  mono-  and  dimethyltin  from  inor- 
ganic tin  in  the  absence  of  sediment.  The  results 
suggest  that  inorganic  methylation  in  estuarine  en- 
vironments is  an  anaerobic  process  catalyzed  pri- 
marily by  sulfate-reducing  microorganisms.  (Au- 
thor's abstract) 
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Seasonal  incidence  of  Vibrio  cholerae  was  moni- 
tored for  a  year  in  a  man-made  freshwater  lake,  an 
open  sewage  canal,  and  a  pond  composed  of  rain- 
water accumulations,  located  in  Calcutta.  V.  cho- 
lerae was  found  in  all  sites.  It  exhibited  a  distinct 
bimodal  seasonal  cycle  in  the  lake  with  a  primary 
peak  in  August-September  and  a  secondary  peak  in 
May-June.  Correlation  with  environmental  param- 
eters revealed  that  temperature  and,  to  a  certain 
extent,  pH  were  the  important  factors  governing 
the  densities  of  V.  cholerae.  In  the  lake,  sediment 
samples  harbored  high  densities  of  V.  cholerae 
immediately  after  months  when  peak  counts  were 
observed  in  plankton,  suggesting  a  cycle  of  cells 
between  sediment  and  water.  At  the  other  sam- 
pling areas,  no  defined  seasonality  was  observed. 
Instead,  high  counts  of  V.  cholerae  were  observed 
at  these  severely  polluted  sites  throughout  the 
study  period,  including  the  winter  months.  All  the 
15  water  samples  passed  via  the  ligated  loop  of 
rabbits  yielded  pure  cultures  of  V.  cholerae,  indi- 
cating that  the  rabbit  intestine  selects  out  V.  cho- 
lerae from  a  mixed  flora.  Uniformly  high  isolation 
rates  of  V.  cholerae  were  observed  from  brackish 
water  and  freshwater  species  of  export  quality 
prawns.  V.  cholerae  was  found  to  be  abundant  and 
was  represented  by  32  individual  Louisiana  State 
University  (LSU)  serovars,  extending  the  existing 
LSU  serological  scheme  from  50  to  52  serovars. 
The  01  serovar  could  not  be  isolated  from  any  of 
the  samples  examined  in  this  study.  It  was  conclud- 
ed that  V.  cholerae  non-01  is  common  in  the 
freshwater  environs  of  Calcutta.  (Author's  ab- 
stract) 
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CHANGES  IN  NITROGEN,  PHOSPHORUS 
AND  PHYTOPLANKTON  COMPOSITION 
DURING  THE  PAST  DECADE  IN  THE  BAY  OF 
ARATU  SALVADOR  (BAHIA)  BRAZIL, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

U.  M.  Cowgill. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   Ill, 

No.  1,  p  1-14,  November  1987.  3  fig,  5  tab,  15  ref. 

Descriptors:  "Industrial  development,  "Water  pol- 
lution effects,  "Nitrogen,  "Phosphorus,  "Phyto- 
plankton,  "Brazil,  "Water  pollution  sources, 
"Wastewater  disposal,  Diatoms,  Algae,  Chemical 
industry,  Cyanophyta. 

Data  from  two  surveys  of  the  chemical,  biological, 
and  physical  characteristics  of  the  Bay  of  Aratu  on 
the  north  coast  of  Brazil  were  compared.  In  the 
first  (baseline)  survey  in  1975  at  least  96.7%  of  the 
phytoplankton  were  diatoms  and  the  region  sur- 
rounding the  Bay  supported  only  some  itinerant 
fisherman.  By  1978  when  the  second  survey  was 
conducted,  this  region  contained  a  population  in 
excess  of  10,000.  All  human  waste  was  dumped  in 
the  Bay  and  the  nitrogen  and  phosphorus  content 
increased  noticeably.  By  1982,  only  61%  of  the 
phytoplankton  were  diatoms  and  blue-green  algae 
were  becoming  increasingly  more  prevalent.  No 
relationship  was  found  between  nitrogen  and  phos- 
phorus. However,  a  significant  straight  line  rela- 
tionship was  encountered  between  the  concentra- 
tion of  nitrogen  and  the  percentage  of  blue-green 
alga.  The  atomic  N:P  concentration  indicates  that 
the  primary  source  of  both  elements  is  human 
sewage.  (Miller-PTT) 
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APPLICATION  OF  THE  FINITE  ELEMENT 
GROUNDWATER  MODEL  FEWA  TO  A  RA- 
DIOACTIVE WASTE  DISPOSAL  SITE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

E.  C.  Davis,  and  P.  M.  Craig. 

Applied  Mathematical  Modeling  AMMODL,  Vol. 
12,  No.  2,  p  141-153,  April  1988.  12  fig,  5  tab,  11 
ref. 

Descriptors:  "Groundwater  movement,  "Porous 
media,  "FEWA,  "Aquifers,  "Path  of  pollutants, 
"Model  studies,  "Finite  element  method,  "Radio- 
active waste  disposal,  "Landfills,  "Solute  transport, 
"Groundwater  pollution,  Hydrology,  Simulation, 
Prediction,  Mathematical  studies,  Hydraulic  con- 
ductivity, Rainfall. 

A  finite  element  model  for  water  transport  through 
porous  media  (FEWA)  has  been  applied  to  the 
unconfined  aquifer  at  the  Oak  Ridge  National  Lab- 
oratory Solid  Waste  Storage  Area  6  Engineered 
Test  Facility  (ETF).  The  model  was  developed  in 
1983  as  part  of  a  shallow  land  burial  technology 
research  project  and  was  previously  verified  using 
several  general  hydrologic  problems  for  which  an 
analytic  solution  exists.  Model  application  and  cali- 
bration consisted  of  modelling  the  ETF  water  table 
for  three  specialized  cases:  a  one-dimensional 
steady-state  simulation,  a  one-dimensional  transient 
simulation,  and  a  two-dimensional  transient  simula- 
tion. In  the  one-dimensional  steady-state  simula- 
tion, the  FEWA  output  accurately  predicted  the 
water  table  during  a  long  period  in  which  there 
were  no  human-induced  or  natural  perturbations  to 
the  system.  The  input  parameters  of  most  impor- 
tance for  this  case  were  hydraulic  conductivity  and 
aquifer  bottom  elevation.  In  the  two  transient 
cases,  the  FEWA  output  has  matched  observed 
water  table  responses  to  a  single  rainfall  event 
occurring  in  February  1983,  yielding  a  calibrated 
finite  element  model  that  is  useful  for  further  study 
of  additional  precipitation  events  as  well  as  con- 
taminant transport  at  the  experimental  site.  (Au- 
thor's abstract) 
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DEVELOPMENT  OF  A  WATER  QUALITY 
PLANNING  MODEL  USING  UTM  SQUARE- 
GRID  SYSTEM, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 
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SEDIMENTS  AS  A  SOURCE  FOR  CONTAMI- 
NANTS, 

Institute   for  Soil   Fertility,   Haren  (Netherlands). 
W.  Salomons,  N.  M.  de  Rooij,  H.  Kerdijk,  and  J. 
Bril. 

Hydrobiologia  HYDRB8,  Vol.  149,  p  13-30,  June 
1987.  14  fig.  1  tab,  49  ref. 

Descriptors:  'Sediments,  'Reviews,  'Sediment- 
water  interfaces,  'Water  chemistry,  'Sedimenta- 
tion, 'Lake  sediments,  'Pollutants,  'Heavy  metals, 
'Water  pollution  sources.  Path  of  pollutants, 
Metals. 

This  review  article  covers  the  processes  affecting 
trace  metals  in  deposited  sediments.  The  sediment- 
water  system  can  be  divided  in  three  parts:  the  oxic 
layer,  the  anoxic  layer  and  the  oxic-anoxic  inter- 
face. Available  data  show  that  trace  metals  like  Cu, 
Zn  and  Cd  occur  as  sulfides  in  marine  and  estua- 
rine  anoxic  sediments.  Calculations  show  that  or- 
ganic complexation  is  unlikely  and  the  dominant 
species  are  sulfide  and  bisulfide  complexes.  Chro- 
mium and  arsenic  are  probably  present  as  adsorbed 
species  on  the  sediments;  their  concentrations  in 
the  pore  waters,  therefore  depend  on  the  concen- 
trations in  the  sediments.  The  oxic-anoxic  interface 
plays  the  major  role  in  the  potential  flux  of  trace 
metals  from  the  sediments,  however  this  interface 
is  not  well  studied  at  present.  Changes  from  an 
anoxic  to  an  oxic  environment  as  occurs  during 
dredging  and  land  disposal  of  contaminated  sedi- 
ments may  cause  a  remobilization  of  some  trace 
metals.  (Author's  abstract) 
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BIOLOGICAL  PROCESSES  INVOLVED  IN 
THE  CYCLING  OF  ELEMENTS  BETWEEN 
SOIL  OR  SEDIMENTS  AND  THE  AQUEOUS 
ENVIRONMENT, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 
J.  M.  Wood. 

Hydrobiologia  HYDRB8,  Vol.  149,  p  31-42,  June 
1987.  6  fig,  1  tab,  23  ref. 

Descriptors:  'Biochemistry,  'Sediments,  'Path  of 
pollutants,  'Heavy  metals,  'Toxicity,  'Soil  chem- 
istry, 'Metals,  'Alkali  metals,  'Alkaline  earth 
metals,  'Cycling  nutrients,  Biological  properties, 
Aquatic  environment,  Ligands. 

The  biochemical  basis  for  resistance  to  toxicity  is 
complicated  by  the  great  variety  of  reactions  at  the 
molecular  and  cellular  levels  even  in  closely  relat- 
ed organisms  and  tissues.  Several  strategies  for 
resistance  to  intoxication  have  been  identified. 
Metal  ion  interactions  in  biology  can  be  divided 
into  three  classes  representing  fast,  intermediate 
and  slow  exchange  with  biological  ligands.  Exam- 
ples of  those  elements  in  fast  exchange  include  the 
alkali  metals  Na(  +  )  and  K(  +  ),  the  alkali  earth 
metals  Ca  (2  +  )  and  Mg(2  +  ),  and,  of  course, 
H(  +  ).  Those  which  can  sometimes  be  in  interme- 
diary exchange  are  Fe(2  +  )  and  Mn(2  +  ).  Exam- 
ples of  those  in  slow  exchange  are  generally  in  the 
active  sites  of  metalloenzymes,  e.g.,  Fe(3  +  ), 
Zn(2  +  ),  Ni(2  +  ),  Cu(2  +  ).  The  cycling  of  one 
essential  element  (nickel)  and  one  non-essential  ele- 
ment (mercury)  are  reviewed  with  special  empha- 
sis on  their  mobilities  in  the  event  of  in  situ  sedi- 
ment contamination.  (Author's  abstract) 
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PARTITIONING  OF  TRACE  METALS  IN  SEDI- 
MENTS: RELATIONSHIPS  WITH  BIOAVAI- 
LABILITY, 

Quebec  Univ.,  Sainte-Foy. 

A.  Tessier,  and  P.G.C.  Campbell 

Hydrobiologia  HYDRB8.  Vol.  149,  p  43-52,  June 

1987.  1  fig,  3  tab,  49  ref. 

Descriptors:  'Bioavailability,  'Bottom  sediments, 
'Path  of  pollutants,  'Sediments,  'Trace  metals, 
'Bioaccumulation,  'Chemical  reactions,  'Model 
studies,    'Sediment-water   interfaces,    Partitioning. 


In  recent  years,  the  fluxes  of  many  trace  metals 
from  terrestrial  and  atmospheric  sources  to  the 
aquatic  environment  have  increased.  The  resulting 
accumulation  of  certain  metals  in  the  food  chain, 
their  toxicity  to  aquatic  organisms  and  their  poten- 
tial health  hazard  in  drinking  water  supplies  have 
led  to  an  upsurge  in  interest  on  the  part  of  both 
environmental  scientists  and  governmental  authori- 
ties. As  a  result  of  complex  physical,  chemical  and 
biological  processes,  a  major  fraction  of  the  trace 
metals  introduced  into  the  aquatic  environment  is 
found  associated  with  the  bottom  sediments,  dis- 
tributed among  a  variety  of  physico-chemical 
forms.  As  these  different  metal  forms  will  general- 
ly exhibit  different  chemical  reactivities,  the  meas- 
urement of  the  total  concentration  of  a  particular 
metal  provides  little  indication  of  potential  interac- 
tions with  the  abiotic  or  biotic  components  present 
in  the  environment.  In  principle,  the  partitioning  of 
sediment-bound  metals  could  be  determined  both 
by  thermodynamic  calculations  (provided  equilib- 
rium conditions  prevail)  and  by  experimental  tech- 
niques. The  modelling  of  sediment-bound  metals  is 
far  less  advanced  than  is  that  of  dissolved  species, 
primarily  because  the  thermodynamic  data  needed 
for  handling  sediment-interstitial  water  systems  are 
not  yet  available.  The  partitioning  of  a  metal 
among  various  fractions  obtained  by  experimental 
techniques  (e.g.,  sequential  extraction  procedures) 
is  necessarily  operationally  defined.  These  methods 
have,  however,  provided  significant  insight  into 
the  physico-chemical  factors  influencing  the  bioa- 
vailability of  particulate  trace  metals;  some  of  these 
factors  are  discussed.  (Author's  abstract) 
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INTERACTIONS  BETWEEN  SEDIMENT  CON- 
TAMINANTS AND  BENTHIC  ORGANISMS, 

International  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario).  Great  Lakes  Regional 

Office. 

For  primary  bibliographic  entry  see  Field  5C. 
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HUMAN  POPULATION:  AN  ULTIMATE  RE- 
CEPTOR FOR  AQUATIC  CONTAMINANTS, 

Michigan  Dept.  of  Public  Health,  Lansing.  Center 

for  Environmental  Health  Sciences. 

H.  E.  B.  Humphrey. 

Hydrobiologia  HYDRB8,  Vol.   149,  p  5-12,  June 

1987.  10  fig,  10  ref. 

Descriptors:  'Foods,  'Polychlorinated  biphenyls, 
'Path  of  pollutants,  'Population  exposure,  'Pollut- 
ants, 'Water  pollution,  'Lake  Michigan,  'Food 
chains,  'Organic  compounds,  Tissue  analysis,  Path 
of  pollutants,  Toxicity,  Food  habits,  Bioaccumula- 
tion, Pesticides. 

Human  consumption  of  sport-caught  fish  repre- 
sents a  significant  route  of  exposure  to  aquatic 
chemical  contaminants.  To  investigate  this,  a 
cohort  of  Michigan  residents  was  established  and 
evaluated  in  1974  and  1981.  PCB,  DDT  and  DDE 
concentrations  dominated  the  eleven  contaminants 
found  in  participant  blood  specimens.  Those  who 
regularly  ate  Lake  Michigan  fish  had  serum  PCB 
levels  up  to  30  times  greater  than  those  who  did 
not  eat  these  fish.  Serum  levels  briefly  increased 
following  each  fish  meal,  correlated  with  annual 
fish  consumption  and  correlated  with  the  number 
of  years  fish  had  been  consumed.  Some  homologs 
of  PCB  found  at  elevated  levels  in  fisheaters  have 
toxic  properties.  It  appears  that  the  human  popula- 
tion can  be  a  final  receptor  for  persistent  toxic 
chemical  contaminants  found  in  the  environment. 
(Author's  abstract) 
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ACCELERATING  RECOVERY  OF  THE  MER- 
CURY-CONTAMINATED WABIGOON/ENG- 
LISH  RIVER  SYSTEM, 

Ontario   Ministry   of  the   Environment,   Thunder 

Bay  (Ontario). 
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CASE  STUDY:  BAY  OF  POZZUOLI  (GULF  OF 
NAPLES,  ITALY), 


ENEA,  La  Spezia  (Italy).  Dipt.  Protezione  Am- 

bientale  e  Salute  dell'Uomo. 

V.  Damiani,  R.  Baudo,  S.  De  Rosa,  R.  De  Simone, 

and  O.  Ferretti. 

Hydrobiologia    HYDRB8,    Vol.    149,    p    201-211, 

June  1987.  7  fig,  5  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Sediments, 
'Heavy  metals,  'Italy  'Polychlorinated  biphenyls, 
•Hydrocarbons,  *DDT,  'Chlorinated  hydrocar- 
bons, 'Bioaccumulation,  Carbon,  Nitrogen,  Marine 
fisheries,  Pozzuoli  Bay,  Biodegradation,  Bioassay, 
Water  pollution  sources. 

The  Centro  Richerche  Energia  Ambiente  exam- 
ined the  sediments  of  Pozzuoli  Bay  for  contamina- 
tion of  metals,  organic  matter,  PCBs,  PAHs  and 
DDT.  The  physical  characteristics  of  surficial  sedi- 
ments reflected  volcanic  and  industrial  activity  in 
the  region.  Elevated  concentrations  of  Cu,  Fe,  Hg, 
Mn,  Pb  and  Zn  were  present  in  the  sediments  of 
littoral  areas  near  industrial  centers.  Carbon/nitro- 
gen ratios  (>  20)  of  sediments  indicated  that  or- 
ganic matter  was  of  an  allochthonous  origin.  In- 
dustrial and  agricultural  activity  in  the  area  was 
reflected  through  elevated  concentrations  of  PCBs, 
PAHs  and  DDT.  Although  the  region  has  main- 
tained an  important  fishing  industry,  there  was  no 
evidence  of  change  in  the  commercial  fish  catch  at 
the  Port  of  Pozzuoli  from  1979  to  1983  which 
could  be  correlated  with  contaminated  sediments. 
Future  work  will  focus  on  the  bioaccumulation  of 
contaminants.  (Author's  abstract) 
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WHAT  WAS  LEAKING  FROM  A  HAZARDOUS 
WASTE  DUMP  IN  NIAGARA  FALLS,  N.Y., 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 
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Analytical  Chemistry  ANCHAM,  Vol.  60,  No.  10, 

p  647A-648A,  650A,  May   15,   1988.  4  fig,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Niagara  Falls, 
♦Leaching,  'Toxic  wastes,  'Hazardous  wastes, 
♦Water  pollution  sources,  'Waste  dumps,  Toxicity, 
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Lake  Ontario. 

The  city  of  Niagara  Falls,  N.Y.,  is  the  home  of 
several  toxic  waste  disposal  sites,  the  most  famous 
of  which  is  Love  Canal.  Although  less  well 
known,  the  Hyde  Park  dump  is  equally  noxious. 
This  hazardous-waste  dump  was  operated  by  the 
Hooker  Chemical  Company  from  about  1953  to 
1975.  Approximately  55,000  tons  of  halogenated 
waste  were  buried  at  this  site,  which  is  just  north 
of  the  city.  The  Hyde  Park  dump  is  drained  by 
Bloody  Run  Creek.  In  the  early  stages  of  a  study 
of  the  impacts  of  hazardous-waste  dumps  on  Lake 
Ontario,  it  was  important  to  identify  the  structures 
of  the  organic  compounds  leaking  from  the  Hyde 
Park  dump.  Of  special  interest  were  compounds 
with  'odd'  structures  that  could  serve  as  long- 
range  markers  of  the  effluent  from  this  particular 
dump.  The  first  step  consisted  of  sampling  the 
sediment.  The  sediment  samples  were  extracted, 
then  analyzed  by  gas  chromatography/mass  spec- 
trometry. The  mass  spectra  of  several  common 
compounds  (such  as  chlorobenzenes,  chloroto- 
luenes  and  chlorophenols)  were  easily  interpreted, 
but  the  spectra  of  two  unusual  compounds  attract- 
ed considerable  attention.  In  both  cases,  the  pres- 
ence of  fragment  ions  indicated  that  the  molecules 
contained  one  or  more  fluorine  atoms.  Further 
study  of  the  mass  spectra  of  both  compounds  along 
with  research  of  the  literature  dealing  with  the 
dump  site  used  by  Hooker  Chemical  Company  was 
needed  to  determine  the  identity  of  the  2  com- 
pounds. Compound  A  was  revealed  to  be  4- 
chloro(trifluoromethyl)benzene,  and  Compound  B 
a  benzophenone  substituted  with  one  chlorine 
atom  on  one  ring  with  another  chlorine  and  a 
trifluoromethyl  group  on  the  other.  Another  un- 
usual compound  related  to  A  and  B  was  discov- 
ered some  time  later  after  examining  GC/MS  data 
from  extracts  of  fish  caught  in  the  Niagara  River 
downstream  from  the  city  of  Niagara  Falls  and 
from  Lake  Ontario  itself.  Compound  C  was  deter- 
mined to  be  a  biphenyl  substituted  two  chlorine 
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atoms  and  two  trifluoromethyl  groups.  Because  of 
their  unusual   structures,   these  compounds   were 
and  are  able  to  serve  as  tracers  of  material  leaking 
from  the  Hyde  Park  dump.  (Brock-PTT) 
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COAL  GAS  PLANT  WASTES:  REMNANT  OF 
AN  ERA, 

BCM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 
B.  R.  Cushing,  and  J.  W.  Fowler. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  3,  p  11-15,  May-June 
1988.  2  fig,  4  ref. 
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Fossil  fuel  by-products,  Path  of  pollutants,  Wells, 
Surface  water,  Groundwater  pollution. 

From  1890  to  1950,  more  than  1,500  gas  manufac- 
turing facilities  operated  in  communities  in  the 
U.S.  The  plants  used  fossil  fuels  (primarily  coal)  to 
produce  gas  for  local  heating  and  lighting  pur- 
poses. By-products  of  the  manufacturing  process 
amounted  to  1 1  billion  gallons  of  tar  nationally.  Of 
this,  2.6  billion  gallons  are  assumed  to  have  been 
consumed  at  the  site,  sold  without  sales  records,  or 
discarded.  This  discarded  material,  which  may 
have  been  disposed  of  at  the  plant  site,  may  be  of 
concern  in  residential  communities,  since  in  many 
cases  it  remains  onsite  for  years  after  the  facility 
has  closed.  Coal  tar  materials  can  contaminate 
water  supplies  beneath  a  former  plant  site,  or  con- 
tamination may  migrate  offsite  to  adjacent  water 
supply  wells  or  surface  water  bodies.  The  process- 
es involved  in  the  production  of  gas  and  its  associ- 
ated by-products  are  discussed,  and  the  mechanism 
by  which  these  by-products  as  wastes  enter  the 
environment  is  given.  The  conduction  of  a  site 
investigation  as  well  as  the  problems  of  site  resto- 
ration are  examined.  (Brock-PTT) 
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NITRATE  PROBLEM  IN  GROUNDWATER: 
WHAT  CAN  BE  DONE, 

Wright  (RE.)  Associates,  Middletown,  PA. 
N.  E.  Wehler. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  3,  p  19-22,  May-June 
1988. 

Descriptors:  'Groundwater  pollution,  'Fertilizers, 
'Manure,  'Nitrates,  'Water  pollution  control, 
'Nutrients,  Nutrient  management,  Agricultural 
chemicals,  Water  pollution  sources. 

During  the  past  decade,  worldwide  studies  have 
shown  that  nitrates  that  are  used  as  fertilizer  in 
routine  agricultural  practices  are  infiltrating  the 
groundwater  and  contaminating  wells.  In  many 
areas,  the  increased  application  of  commercial  ni- 
trate fertilizers  and  the  mismanagement  of  nitrate- 
rich  manure  have  resulted  in  an  overload  of  nitrate 
in  soil.  Excess  nitrates  leach  into  the  groundwater 
and  adversely  affect  drinking  water  supplies.  Since 
nitrate  is  converted  to  a  potentially  toxic  substance 
(nitrite)  in  the  digestive  systems  of  human  infants 
and  some  livestock,  its  presence  in  the  groundwat- 
er is  a  serious  problem.  While  a  complex  combina- 
tion of  factors  have  contributed  to  the  nitrate 
contamination  problem,  two  major  factors  have 
been  identified.  One  is  that  a  greater  volume  of 
manure  is  being  generated  per  farm,  since  animal 
populations  of  individual  farms  have  significantly 
increased  over  the  years.  The  second  is  the  sub- 
stantial growth  in  the  use  of  commercial  fertilizers 
since  the  1960's,  which  have  all  but  replaced 
manure  as  the  primary  nitrate  fertilizer.  Com- 
pounding the  problem  of  increased  production  of 
manure  and  use  of  fertilizers  are  the  factors  of 
overapplication  and  misapplication.  To  assist  farm- 
ers in  finding  solutions  to  these  problems,  a  new 
science  is  beginning  to  emerge:  Nutrient  Manage- 
ment. The  concept  of  Nutrient  Management  is 
discussed  and  some  practical  applications  of  this 
science  are  illustrated.  (Brock-PTT) 
W88-08902 


SIMPLISTIC  MASS  BALANCE  OF  STORM- 
WATER  POLLUTANTS  FOR  TWO  URBAN 
CATCHMENTS, 


University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

D.  Stephenson,  and  I.  R.  A.  Green. 
Water  SA  WASAD,  Vol.  14,  No.  2,  p  93-98,  April 
1988.  2  fig,  7  tab,  17  ref. 

Descriptors:  'Urban  runoff,  'Catchment  areas, 
'Storm  runoff,  'Water  pollution  sources,  South 
Africa,  Suburban  areas,  Pollution  load,   Nitrates. 

Two  catchments  in  Johannesburg,  one  a  densely 
built-up  city  catchment  and  the  other  a  suburban 
catchment,  were  monitored  under  a  storm-water 
research  program.  Continuous  flow  and  conductiv- 
ity measurements  were  taken,  and  spot  sampling 
for  selected  ions  made  during  storms.  Pollution 
loading  was  highest  from  the  city  catchment  and  in 
both  cases  storm  runoff  carried  most  of  the  pollu- 
tion. Net  atmospheric  washout  and  fallout  was  of 
the  same  order  as  washoff  of  pollutants  in  the  case 
of  the  suburban  catchment.  Nitrates  exhibited  an 
increase.  (Author's  abstract) 
W88-08907 


OIL  SLICK  TRANSPORT  IN  RIVERS. 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
H.  T.  Shen,  and  P.  D.  Yapa. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  5,  p  529-543,  May  1988.  5  fig,  3  tab,  34  ref, 
1  append.  US  Army  Corps  of  Engineers  Contract 
No.  DACA33-85-C-0001. 

Descriptors:  'Path  of  pollutants,  'Model  studies, 
'Rivers,  'Cleanup  operations,  'Environmental  ef- 
fects, 'Oil  spills,  'Fate  of  pollutants,  Lagrangian 
discrete-parcel  algorithm,  Computer  models,  River 
flow,  Great  Lakes,  Algorithms,  Advection,  Me- 
chanical spreading,  Horizontal  turbulent  diffusion, 
Evaporation,  Dissolution,  Shoreline  deposition. 

A  computer  model  for  oil  slick  transformation  is 
rivers  is  developed  and  applied  to  simulate  the  fate 
of  oil  spills  in  the  connecting  channels  of  the  upper 
Great  Lakes.  In  the  model,  the  transport  of  the 
surface  oil  slick  is  simulated  by  a  Lagrangian  dis- 
crete-parcel algorithm.  The  model  simulates  either 
continuous  or  instantaneous  oil  spills  and  can  be 
used  for  both  open  water  and  ice-covered  condi- 
tions. Oil  slick  transformation  processes  considered 
in  the  model  include  advection,  mechanical  spread- 
ing, horizontal  turbulent  diffusion,  evaporation, 
dissolution,  and  shoreline  deposition.  The  model 
can  be  used  to  develop  cleanup  measures  in  the 
case  of  an  actual  spill  and  to  assess  likely  environ- 
mental impacts  of  possible  spills.  (Author's  ab- 
stract) 
W88-08917 


SOME  PECULIARITIES  OF  THE  TRACE- 
METAL  DISTRIBUTION  IN  BALTIC  WATERS 
AND  SEDIMENTS, 

Akademie  der  Wissenschaften  der  DDR,  Rostock- 

Warnemuende.  Inst,  fuer  Meereskunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08940 


MERCURY  IN  THE  NORWEGIAN  FJORD 
FRAMVAREN, 

Swedish    Environmental    Research    Inst..    Goete- 

borg. 

A.  Iverfeldt. 

Marine  Chemistry  MRCHBD,  Vol.  23,  No.  3/4,  p 

441-456,  April  1988.  5  fig,  5  tab,  13  ref. 

Descriptors:  'Mercury,  'Fjords,  'Estuaries,  'Geo- 
chemistry, 'Framvaren  Fjord,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Anoxic  conditions,  Oxidation 
reduction  chemistry,  Seasonal  variations,  Norway. 

Depth  profiles  of  various  mercury  fractions  in  the 
permanently  anoxic  Framvaren  Fjord,  southern 
Norway,  were  determined  on  two  occasions:  Sep- 
tember 1983  and  February  1985.  The  mercury 
fractions  were  operationally  defined  as  'dissolved 
gaseous'  Hg  (DGM),  'reactive'  Hg,  'reactive  + 
non-reactive'  Hg  and  'total'  Hg.  The  concentra- 
tions of  Hg  were  generally  higher  during  fall  1983 
than  winter  1985.  The  highest  Hg  concentrations 


in  the  profiles,  independent  of  fraction,  were  found 
at  the  redox  cline  in  1983.  No  such  general  trend 
was  revealed  in  1985.  The  DGM  concentration 
down  to  the  redox  boundary  were  between  0.3  and 
6  ng  per  1  (1983)  and  0.01  and  0.4  ng  per  1  (1985). 
In  1983,  the  concentrations  of  dissolved  'reactive' 
Hg  were  in  the  range  of  0.3-25  ng  per  1.  The 
concentrations  of  the  dissolved  'reactive  +  non- 
reactive'  Hg  fraction  in  the  depth  profile  for  1983 
and  1985  were  in  the  ranges  1.5-30  ng  per  1  and  0.2- 
1.7  ng  per  1,  respectively.  No  significant  difference 
in  'reactive  +  non-reactive'  Hg  was  found  be- 
tween filtered  and  unfiltered  samples  collected  in 
the  winter  of  1985.  In  1983,  the  'total'  Hg  concen- 
trations in  filtered  samples  from  the  near-surface 
water  were  usually  twice  the  'reactive  +  non- 
reactive'  Hg  concentrations.  The  same  relationship 
was  found  in  unfiltered  samples  in  1985.  Release 
from  mercury-containing  particles,  due  to  the  dras- 
tic change  in  the  redox  potential  and  a  large  bio- 
logical activity  are  suggested  as  being  responsible 
for  the  enrichment  at  the  redox  cline  in  the  fall. 
The  lower  Hg  values  in  the  winter  may  be  a  result 
of  the  absence  of  direct  atmospheric  deposition, 
low  input  of  Hg  from  the  catchment  area,  low 
biological  activity  and  low  sediment  flux  in  the 
water  column.  In  the  oxic  surface  water,  a  positive 
correlation  between  the  concentration  of  DGM,  or 
labile  volatile  precursors  to  DGM,  and  the  biologi- 
cal productivity  is  indicated.  The  concentration  of 
DGM,  probably  elemental  Hg,  in  the  surface  water 
of  the  Framvaren  indicates  an  efflux  to  the  atmos- 
phere. (Author's  abstract) 
W88-08941 


NUCLEATION  OF  SULFURIC  ACID-WATER 
AND  METHANESULFONIC  ACID-WATER  SO- 
LUTION PARTICLES:  IMPLICATIONS  FOR 
ATMOSPHERIC  CHEMISTRY  OF  ORGANO- 
SULFUR  SPECIES, 

California    Inst,    of   Tech.,    Pasadena.    Dept.    of 
Chemical  Engineering. 
S.  M.  Kreidenweis,  and  H.  Seinfeld. 
Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p  283-296,  February  1988.  14  fig,  3  tab,  41  ref,  2 
append.  NSF  Grant  ATM  -8503103. 

Descriptors:  'Aerosols,  'Sulfuric  acid,  'Methane- 
sulfonic  acid,  Chemistry  of  precipitation,  'Acid 
rain,  'Path  of  pollutants,  'Model  studies,  Atmos- 
pheric water,  'Nucleation,  'Dimethyl  sulfide, 
'Humid  climates,  Prediction,  Humidity,  Binary  nu- 
cleation theory,  Aqueous  acids,  Aerosol  formation 
rate,  Mathematical  models,  Organosulfur  species, 
Integral  models. 

Binary  nucleation  theory  is  applied  to  the  forma- 
tion of  aqueous  sulfuric  acid  and  aqueous  methane- 
sulfonic  acid  particles  and  the  relative  rates  of 
aerosol  formation  in  humid  atmospheres  are  com- 
pared. An  integral  model  is  presented  that  de- 
scribes the  nucleation  of  solution  particles,  aerosol 
growth,  and  condensable  vapor  source  and  deple- 
tion rates.  To  extend  this  model,  the  water  activity 
of  the  ternary  solution,  sulfuric  acid-methanesul- 
fonic  acid-water,  are  estimated,  and  growth  of  the 
nucleated  aerosol  by  incorporation  of  both  types  of 
acid  is  considered.  Predictions  of  both  forms  of  the 
model  are  compared  with  the  experimental  results 
of  Hatakeyama  and  coworkers  for  the  photooxida- 
tion  of  dimethylsulfide  in  humid  air.  (Author's 
abstract) 
W88-08946 


NUMERICAL  STUDIES  OF  ACIDIFICATION 
PROCESSES  WITHIN  AND  BELOW  CLOUDS 
WITH  A  FLOW-THROUGH  CHEMICAL  RE- 
ACTOR MODEL, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

M.  S.  Hong,  and  I.  Y.  Lee. 

Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p  297-305,  February   1988.    11   fig,  9  tab,   15  ref. 

Descriptors:  'Chemistry  of  precipitation.  'Numeri- 
cal analysis,  'Clouds,  'Path  of  pollutants,  'Model 
studies,  'Sulfates,  'Nitrates,  'Air  pollution,  'Dep- 
osition, 'Wet  oxidation  process,  'Acid  rain,  Pre- 
cipitation, Microclimatology,  Acidification,  Flow- 


Ill 
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through  chemical   reactor  model.   Partitioning  of 
pollutants.  Atmospheric  pollutants.  Ions. 

A  flow-through  chemical  reactor  model  was  em- 
ployed to  assess  the  importance  of  various  oxida- 
tion reactions  and  cloud  processes  on  wet  removal 
and  redistribution  of  atmospheric  pollutants,  and  to 
investigate  the  effect  of  in-cloud  acidification  on 
precipitation  chemistry  at  the  surface.  Preliminary 
results  indicate  that  in-cloud  acidification  accounts 
for  more  than  60%  of  the  wet  deposited  acids 
derived  from  acidification  o{  initial  S02,  that  42- 
57%  of  water-soluble,  non-reactive  NH3  and 
HN03  are  removed  by  wet  deposition.  The 
pseudo-first-order  conversion  rate  of  S02  to 
S04(-)  ranges  from  3  to  25%  per  h  depending  on 
initial  and  boundary  conditions.  Sensitivity  studies 
have  been  carried  out  to  test  the  importance  of 
time  evolution  of  clouds  on  partitioning  of  pollut- 
ants in  the  atmosphere,  and  to  investigate  the  vari- 
ability of  precipitation  chemistry  due  to  changes  in 
rate  constants.  The  distributions  of  NH3  and 
HN03  depend  largely  on  the  cloud  microphysical 
parameters,  whereas  the  distributions  of  H202  and 
S02  depended  largely  on  initial  conditions  of  both 
species.  Individual  physical  and  chemical  mecha- 
nisms can  determine  the  overall  rate  of  sulfate  wet 
deposition  at  different  stages  of  cloud  evolution. 
(Author's  abstract) 
W88-08947 


TIME-TRENDS  OF  SULFATE  AND  NITRATE 
IN  PRECIPITATION  IN  NORWAY  (1972-1982), 

Bergen  Univ.  (Norway).  Geofysisk  Inst. 

E.  Berge. 

Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 

p   333-338,   February    1988.  4  fig,   3   tab,    14  ref. 

Descriptors:  'Sulfates,  'Nitrates,  'Precipitation, 
'Acid  rain,  'Norway,  'Path  of  pollutants,  Time 
series  analysis,  Air  pollution,  'Chemistry  of  pre- 
cipitation, Seasonal  variation,  Emission  rates,  Split- 
half  method,  Seasonal  distribution,  United  King- 
dom, Europe,  North  America. 

A  time-trend  analysis  of  excess-sulfate  (excS04(-)) 
and  nitrate  (N03(-))  in  precipitation  at  three  Nor- 
wegian background  stations  over  the  period  1972- 
1982  is  shown.  Parameterized  corrections  for  trans- 
port direction,  precipitation  amount,  and  seasonal 
cycle  are  applied  and  'split-half  method  is  used  to 
estimate  the  uncertainty  of  the  trend  analysis.  De- 
spite a  large  decrease  (3.4%  per  a)  in  the  emission 
rates  in  the  United  Kingdom  no  corresponding 
negative  excS04(-)  trend  is  found  from  the  trans- 
port direction.  In  airmasses  from  remote  areas,  like 
the  Atlantic  and  Norwegian  seas,  a  marked  nega- 
tive excS04(-)  trend  is  found,  in  accordance  with 
reduce  emission  rates  in  middle  Europe  and  North 
America.  Further,  increased  emission  rates  of  ni- 
trogen compounds  are  reflected  in  a  positive 
N03(-)  trend  in  southern  Norway.  The  most 
northerly  station  indicates,  however,  a  decrease  in 
N03(-).  (Author's  abstract) 
W88-08948 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 

Academia  Sinica,  Beijing  (China). 
D.  Zhao,  J.  Xiong,  Y.  Yu,  and  W.  Chan. 
Atmospheric  Chemistry  ATENBP,  Vol.  22,  No.  2, 
p   349-358,   February    1988.   6  fig,   8   tab,    19   ref. 

Descriptors:  'Acid  rain,  'China,  'Path  of  pollut- 
ants, 'Yangtze  River,  'Chemistry  of  precipitation, 
•Air  pollution,  'Hydrogen  ion  concentration,  Soil 
types,  Acidic  soils.  Aerosols,  Chemical  composi- 
tion, Airborne  particles,  Precipitation. 

Acid  rain  and  acidification  of  the  environment 
have  been  environmental  issues  of  concern  in 
China  in  recent  years.  Approximately  90%  of  the 
monitoring  stations  with  a  mean  pH  of  less  than  5.6 
are  located  south  of  the  Yangtze  River.  In  this 
account,  new  research  data  have  been  combined 
with  those  published  originally  in  Chinese  to  give 
an  overview  of  the  acid  rain  picture  in  southwest- 
ern China,  a  region  with  the  most  serious  acid  rain 
problem  in  China  Results  for  southwestern  China 
are  presented  in  comparison  with  data  from  north- 
ern parts  of  China  to  demonstrate  the  spatial  varia- 
bility, and  to  show  the  impact  of  NH3.  airborne 


particles  and  soil  types  on  rain  acidity.  Rain  acidity 
in  urban  areas  originates  primarily  from  below- 
cloud  scavenging  of  S02  emitted  from  local 
sources.  Particulates,  together  with  the  ammonia  in 
air,  make  up  the  atmospheric  buffering  capacity. 
The  geographical  distribution  of  rain  acidity  in 
China  can  roughly  be  explained  by  the  geographi- 
cal distribution  of  soil  pH,  despite  the  serious  con- 
tribution of  S02  in  air.  Even  though  long-distance 
transport  of  acidifying  substances  does  not  play  a 
substantial  role  in  acid  rain  in  southwestern  China, 
there  is  evidence  of  acid  rain  in  remote  areas. 
(Miller-PTT) 
W88-08949 


TREND  AND  SEASONAL  VARIATION  OF 
PRECIPITATION  CHEMISTRY  DATA  IN  THE 
NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08950 
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RECURRENT  AND  PERSISTENT  BROWN 
TIDE  BLOOMS  PERTURB  COASTAL  MARINE 
ECOSYSTEM, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08013 


NEKTON  ASSEMBLAGES  OF  THREE  TRIBU- 
TARIES TO  THE  CALCASIEU  ESTUARY, 
LOUISIANA, 

McNeese  State  Univ.,  Lake  Charles,  LA.  Dept.  of 

Biological  and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08018 


OCCURRENCE  AND  DISTRIBUTION  OF 
SHORTNOSE  STURGEON,  ACIPENSER  BRE- 
VIROSTRUM,  IN  THE  UPPER  TIDAL  DELA- 
WARE RIVER, 

Southeastern  Louisiana  Univ.,  Hammond.  Dept.  of 

Biological  Sciences. 

R.  W.  Hastings,  J.  C.  O'Herron,  K.  Schick,  and  M. 

Estuaries  ESTUDO,  Vol.  10,  No.  4,  p  337-341, 
December  1987.  3  fig,  1  tab,  14  ref.  U.S.  Army 
Corps   of  Engineers   Contracts   DACW-61-81-C- 

0138  and  DACW-61-84-C-0007. 

Descriptors:  'Sturgeon,  'Fish  populations,  'Water 
quality,  'Shortnose  sturgeon,  Tidal  rivers,  Aci- 
penser  brevirostrum,  Seasonal  distribution,  Dela- 
ware River,  Water  pollution  effects,  Spawning, 
New  Jersey,  Pennsylvania. 

Sampling  in  the  upper  tidal  Delaware  River  be- 
tween Trenton,  N.J.  and  Philadelphia,  Pa.,  from 
July  1981  through  December  1984  demonstrated 
the  existence  of  a  significant  population  of  short- 
nose  sturgeon.  The  sturgeon  aggregate  in  the  river 
channel  during  daylight  hours,  especially  in  the 
area  between  Trenton  and  Florence,  N.J.  (river  km 
211.8  to  198.8).  Occurrence  in  the  river  down- 
stream of  Florence  appears  to  be  restricted  by  poor 
water  quality  during  summer  months.  Sturgeon 
were  present  in  the  study  area  throughout  the  year, 
but  largest  numbers  were  collected  from  May 
through  November.  No  spawning  was  observed 
during  this  study,  but  presence  of  males  with  milt 
suggests  that  spawning  possibly  occurs  in  the 
Trenton  area.  Preliminary  population  estimates  in- 
dicate an  adult  population  of  approximately  6,000- 
14,000  shortnose  sturgeon  occupying  the  upper 
tidal  Delaware  River.  (Author's  abstract) 
W88-08019 


EFFECTS  OF  TRIBUTYLTIN  ON  ACTIVITY 
AND  BURROWING  BEHAVIOR  OF  THE  FID- 
DLER CRAB,  UCA  PUGILATOR, 

Rutgers  -  The  State  Univ.,  Newark,  NJ.  Dept.  of 

Biological  Sciences. 

J.  S.  Weis,  and  J.  Perlmutter. 

Estuaries  ESTUDO,   Vol.    10,  No.  4,  p  342-346. 


December  1987.  1  fig,  2  tab,  25  ref. 

Descriptors:  'Pesticides,  'Tributyltin,  'Water  pol- 
lution effects,  'Organotin  compounds,  'Toxicity, 
'Crabs,  'Fiddler  crab,  *Uca  pugilator,  'Animal 
behavior,  Antifouling  paints,  Organic  compounds. 

Fiddler  crabs,  Uca  pugilator,  collected  from  the 
field  showed  no  avoidance  to  burrowing  in  1  mi- 
crogram/g  tributyltin  (TBT)-contaminated  sand 
held  in  laboratory  trays.  Treatment  with  levels  of 
TBT  as  low  as  0.5  microgram/1  for  1-3  wk  resulted 
in  an  acceleration  of  the  righting  reflex  in  females, 
indicative  of  hyperactivity.  Crabs  of  both  sexes 
exhibited  a  reduction  in  burrowing  activity,  as 
measured  by  the  number  of  borrows  dug  at  15  and 
60  min  after  release  into  trays  containing  sand,  and 
by  the  number  of  crabs  within  burrows  at  those 
times.  The  reduction  in  burrowing  activity  was  not 
dose-dependent  at  concentrations  of  0.5  to  50  mi- 
crograms/1, and  was  unchanged  between  1-3  wk  of 
exposure.  Since  fiddler  crabs  are  dependent  on 
burrows  for  many  aspects  of  their  lives,  the  reduc- 
tion in  burrowing  behavior,  should  it  occur  in 
nature,  would  have  serious  consequences  for  the 
species.  (Author's  abstract) 
W88-08020 


SOIL  CHANGES  CAUSED  BY  MUNICIPAL 
WASTEWATER  APPLICATIONS  IN  EASTERN 
SOUTH  DAKOTA, 

South   Dakota   State  Univ.,   Brookings.   Dept.   of 

Plant  Science. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08032 


TEMPERATURE  AND  THE  PRODUCTIVITY- 
LIGHT  RELATIONSHIP, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

S.  D.  Field,  and  S.  W.  Effler. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,    p   325-328,   April    1988.    3   fig,   2   tab,   20   ref. 

Descriptors:  'Water  temperature,  'Limnology, 
'Primary  productivity,  'Light  quality,  'Phyto- 
plankton,  'Eutrophication,  Biomass,  Model  stud- 
ies, Onondaga  Lake,  Statistical  methods,  Mathe- 
matical studies,  Algae,  New  York,  Chlorophyta. 

Seventy-three  in  situ  primary  productivity  experi- 
ments over  a  six-month  period  in  hypereutrophic 
Onondaga  Lake  near  Syracuse,  New  York,  demon- 
strated variations  in  the  light  saturation  parameter, 
I  sub  p,  which  in  part  describes  the  interaction 
between  productivity  and  light.  Substantial  vari- 
ations in  I  sub  p  were  observed  (coefficient  of 
variation  =  60  percent).  Variations  in  I  sub  p  were 
significantly  correlated  (greater  than  99  percent 
confidence  level)  with  temperature  (deg  C).  An 
Arrhenius-type  relationship  (I  sub  p  =  1.312  x 
1.088  to  the  (T-20)  power)  accounted  for  approxi- 
mately 37  percent  of  the  variation  in  I  sub  p  and 
may  be  appropriate  for  other  systems  dominated 
by  green  algae.  (Author's  abstract) 
W88-08039 


EXPORT  OF  MIREX  FROM  LAKE  ONTARIO 
TO  THE  ST.  LAWRENCE  ESTUARY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Lakes  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08067 


PALEOLIMNOLOGICAL  EVIDENCE  OF 
RECENT  ACIDIFICATION  IN  TWO  SUDBURY 
(CANADA)  LAKES, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08068 


CADMIUM  SULFATE  APPLICATION  TO 
SLUDGE-AMENDED  SOILS:  I.  EFFECT  ON 
YIELD  AND  CADMIUM  AVAILABILITY  TO 
PLANTS, 

Arkansas  Univ.,  Marianna.  Eastern  Arkansas  Soil 
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resting  and  Research  Lab. 

L  J  Mahler,  J.  A.  Ryan,  and  T.  Reed. 

I"he  Science  of  the  Total  Environment  STENDL. 

/ol.  67,  No.  2/3,  p  117-131,  December  1987.  1  fig, 

2  tab,  27  ref. 

descriptors:  *Path  of  pollutants,  'Land  applica- 
ion,  'Cadmium  sulfate,  *Crop  yield,  *Water  pollu- 
ion  effects,  *Sludge  disposal,  'Hydrogen  ion  con- 
entration,  'Heavy  metals,  'Bioaccumulation,  Soil 
mendments,  Sludge  disposal.  Plant  physiology, 
iwiss  chard,  Corn,  Plants. 

twelve  paired  soils  (only  one  of  each  pair  having  a 
listory  of  sludge  application)  with  pH  values  rang- 
ng  from  3.9  to  7.4  were  amended  with  CdS04  in  a 
;rowth  chamber  experiment.  Three  crops  of  Swiss 
hard  (Beta  vulgaris  var.  cicla)  and  one  crop  of 
orn  (Zea  mays)  were  sequentially  grown  for  5 
veeks  in  pot  cultures  containing  the  treated  soils. 
^fter  the  corn  was  harvested,  soil  pH  was  in- 
reased  by  the  addition  of  1%  CaC03  and  the  soil 
v&s  allowed  to  incubate  for  6  weeks  prior  to 
Wanting  another  corn  and  Swiss  chard  crop.  In- 
reasing  Cd  additions  to  the  soils,  whether  as 
MS04  or  in  sewage  sludge,  resulted  in  increased 
-d  uptake  by  the  plants,  with  the  greatest  accumu- 
ition  of  Cd  by  those  plants  grown  on  the  acid 
oils.  Liming  the  soils  resulted  in  a  decrease  of  Cd 
ptake  by  the  two  test  crops.  Regardless  of  soil 
iH,  corn  plants  accumulated  significantly  higher 
oncentrations  of  Cd  than  the  Swiss  chard  plants. 
Results  indicated  that  the  added  Cd  was  less  avail- 
ble  in  the  soils  which  had  previously  received 
ludge.  In  those  pairs  of  soils  which  behaved  dif- 
:rently,  the  pH  of  the  soils  which  had  previously 
eceived  sludge  was  lower;  thus,  the  added  Cd 
rould  be  expected  to  be  more  available.  A  com- 
arison  of  the  soils  to  which  no  CdS04  had  been 
dded  indicated  that  the  Cd  originating  from 
ludge  was  still  available  for  plant  uptake.  The  data 
idicate  the  need  to  consider  previous  sludge  appli- 
ation  (cumulative  Cd  additions)  in  evaluating  po- 
:ntial  Cd  accumulation  by  plants  from  current 
innual)  Cd  additions.  (Author's  abstract) 
V88-08069 


-IMNOLOGICAL  STUDIES  ON  THE  NOZHA 
IYDRODROME,  EGYPT,  WITH  SPECIAL 
tEFERENCE  TO  THE  PROBLEMS  OF  POL- 
.UTION, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
ror  primary  bibliographic  entry  see  Field  5B. 
V88-08070 


OXICITY  OF  MANGANESE  AND  ITS 
MPACT  ON  SOME  ASPECTS  OF  CARBOHY- 
>RATE  METABOLISM  OF  A  FRESHWATER 
ELEOST,  COLISA  FASCIATUS, 

Jorakhpur  Univ.  (India).  Dept.  of  Zoology. 

L  Nath,  and  N.  Kumar. 

Tie  Science  of  the  Total  Environment  STENDL, 

'ol.  67,  No.  2/3,  p  257-262,  December  1987.  2  tab, 

2  ref. 

)escriptors:  'Manganese,  'Carbohydrate  metabo- 
sm,  'Fish  physiology,  'Perch,  'Bioassay,  'Toxic- 
:y,  'Water  pollution  effects,  'Heavy  metals,  Sub- 
:thal  effects.  Population  exposure,  Glycogen,  Glu- 
ose,  Metabolism,  Temporal  distribution. 

Tie  impact  of  manganese  on  the  static  bioassay 
sing  the  freshwater  perch  Colisa  fascitus  was  as- 
essed.  LC50  at  96  h  was  found  to  be  3230  mg/L 
•r  0.0191  moles/L.  The  effect  of  a  sub-lethal  con- 
entration  of  2584  ppm  on  the  liver  glycogen  and 
'lood  glucose  was  investigated  at  3,  6,  12,  24,  48, 
2  and  96  h.  Liver  glycogen  increased  significantly 
t  3  h  and  thereafter  it  started  declining  and  de- 
reased  significantly  from  24  h  up  to  96  h.  The 
lood  glucose  level  registered  a  significant  de- 
rease  at  3  h  but  subsequently  started  increasing 
nd  a  significant  and  well-marked  increase  was 
ecorded  at  48,  72  and  96  h.  (Author's  abstract) 
V88-08071 


!FFECTS  OF  NUTRIENT  (N,  P,  C,)  ENRICH- 
MENT UPON  PERIPHYTON  STANDING 
:ROP,  SPECIES  COMPOSITION  AND  PRI- 
MARY PRODUCTION  IN  AN  OLIGOTRO- 
'HIC  SOFTWATER  LAKE, 


West  Chester  Univ.  of  Pennsylvania.  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08075 


CADMIUM  TOXICITY  TO  THE  FRESHWA- 
TER AMPHIPOD  GAMMARUS  PULEX  (L.) 
DURING  THE  MOULT  CYCLE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
C.  P.  McCahon,  and  D  Pascoe. 
Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 
197-203,  April  1988.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Cadmium,  'Molting,  'Amphipods, 
'Gammarus,  'Water  pollution  effects,  'Toxicity, 
'Heavy  metals,  'Population  exposure.  Animal 
physiology,  Aquatic  animals,  Sensitivity,  Calcium, 
Water  quality  standards. 

The  toxicity  of  cadmium  to  mature  Gammarus 
pulex  at  different  stages  in  the  molt  cycle  is  de- 
scribed. Immediate  post-molt  animals  are  signifi- 
cantly more  sensitive  than  intermolt  specimens  at 
cadmium  concentrations  between  1.0  and  0.1  mg/ 
L  but  not  at  0.03  or  0.01  mg  Cd/L.  At  a  calcium 
concentration  of  40  mg/L,  post-molt  animals  un- 
dergo recalcification  within  7  days  and  thereafter 
there  is  little  variation  in  their  response  to  cadmi- 
um. External  calcium  concentrations  of  40  and  115 
mg/L  do  not  affect  cadmium  toxicity  but  at  180 
mg  Cd/L  the  sensitivity  of  immediate  post-molt 
specimens  is  significantly  reduced.  The  results  are 
discussed  with  regard  to  the  protection  of  G.  pulex 
by  present  water  quality  standards.  (Author's  ab- 
stract) 
W88-08081 


MODERN  DIATOM  ASSEMBLAGES  IN  CEN- 
TRAL MEXICO:  THE  ROLE  OF  WATER 
CHEMISTRY  AND  OTHER  ENVIRONMEN- 
TAL FACTORS  AS  INDICATED  BY  TWIN- 
SPAN  AND  DECORANA, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 
Science. 
S.  E.  Metcalfe. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 
217-233,  April  1988.  5  fig,  5  tab,   17  ref,  append. 

Descriptors:  'Data  processing,  'Statistics,  'Lim- 
nology, 'TWINSPAN,  'Ecological  effects,  'DE- 
CORANA, 'Diatoms,  'Water  pollution  effects, 
'Population  dynamics.  'Model  studies,  'Water 
chemistry.  Aquatic  habitats.  Sediments,  Computer 
programs,  Mexico. 

Modern  diatom  samples,  for  which  physical  and 
chemical  environmental  conditions  were  recorded, 
were  collected  from  forty-seven  sites  across  Cen- 
tral Mexico.  The  results  of  the  diatom  counts  were 
analyzed  using  the  clustering  program  TWIN- 
SPAN  and  the  ordination  program  DECORANA. 
Results  from  'Laguna  Zacapu  and  associated  sites' 
showed  that  where  water  chemistry  varies  little 
between  sample  sites  the  effects  of  habitat  are 
emphasized.  This  data  set  highlighted  the  problems 
of  looking  for  modern  analogs  where  anthropogen- 
ic disturbance  is  great.  TWINSPAN  results  from 
the  'Other  Sites'  data  set  suggested  possible 
changes  in  diatom  assemblages  with  chemical  com- 
position. The  DECORANA  analyses,  however, 
again  seemed  to  emphasize  habitat.  In  the  context 
of  this  study,  bottom  sediment  samples  appeared  to 
provide  the  most  useful  picture  of  'average'  condi- 
tions and  to  be  the  best  source  of  analogs  for  the 
interpretation  of  fossil  assemblages.  (Author's  ab- 
stract) 
W88-08082 


EFFECTS  OF  LOW  PH  AND  HUMUS  ON  THE 
SURVIVORSHIP,  GROWTH  AND  FEEDING 
OF  GAMMARUS  PULEX  (L.)  (AMPHIPODA\ 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

A.  Hargeby,  and  R.  C.  Petersen. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  2,  p 

235-247,  April  1988.  5  fig,  6  tab,  63  ref. 

Descriptors:  'Acidity,  'Acid  rain,  'Survival, 
'Amphipods,  'Gammarus,  'Water  pollution  ef- 
fects, 'Toxicity,  'Food  habits,  'Population  expo- 


sure, 'Growth,  Metal  complexs,  Aquatic  animals, 
Decomposing  organic  matter.  Animal  physiology, 
Aquatic  habitats.  Acidic  water,  Growth. 

The  toxicity  to  the  freshwater  amphipod  Gam- 
marus pulex  (L.)  of  soft  water  (pH  6.0)  with  three 
concentrations  of  XAD-extracted  aquatic  humus 
was  tested  in  the  laboratory.  Exposure  to  pH  6.0 
water  without  humus  added  resulted  in  92%  mor- 
tality after  3  weeks.  Humus,  added  at  concentra- 
tions of  7  and  20  g  C/cu  m,  decreased  the  mortali- 
ty to  80%  and  64%  in  the  same  period.  Surviving 
animals  kept  at  pH  6.0  had  a  lower  growth  rate, 
lower  food  conversion  efficiency  and  higher  body 
water  content  than  animals  kept  at  pH  7.3.  Humus 
had  no  significant  effects  on  growth,  food  conver- 
sion or  body  composition  of  G.  pulex  kept  at  pH 
6.0.  However,  there  was  a  tendency  for  growth 
and  food  conversion  to  increase,  and  for  body 
water  content  to  decrease  with  increased  humus 
concentration.  The  effects  of  humus  on  growth 
and  food  conversion  of  G.  pulex  observed  in  this 
study  do  not  support  the  contention  that  humus 
acts  as  a  free  coupler  to  lower  metabolic  efficien- 
cy. On  the  contrary,  humus  tended  to  benefit  food 
conversion.  It  is  suggested  that  low  concentrations 
of  humus  can  be  directly  beneficial  to  organisms  in 
acidified  water  in  ways  other  than  by  complexing 
toxic  metals.  (Author's  abstract) 
W88-08083 


IMPORTANCE  OF  HYDROGEN  IONS  AND 
ALUMINUM  IN  REGULATING  THE  STRUC- 
TURE AND  FUNCTION  OF  STREAM  ECOSYS- 
TEMS: AN  EXPERIMENTAL  TEST, 

Ontario  Ministry  of  the  Environment,  Dorchester. 

Dorset  Research  Center. 

R.  J.  Hall,  C.  T.  Driscol),  and  G.  E.  Likens. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  1,  p 

17-43,  August  1987.  10  fig,  3  tab,  133  ref.  Cornell 

University        EPA        Cooperative        Agreement 

CR807856. 

Descriptors:  'Hydrogen  ion  concentration,  'Alu- 
minum, 'Path  of  pollutants,  'Snowmelt,  'Acidic 
snowmelt,  'Acid  rain,  'Water  pollution  effects, 
'Stream  pollution,  Streams,  Acidic  water,  Snow- 
melt, Water  pollution,  Chemical  properties,  Bio- 
logical properties,  Insects,  Behavior,  New  Hamp- 
shire, invertebrates. 

Experiments  simulating  spring  acidic  snowmelt 
episodes  were  conducted  to  determine  the  effects 
of  short-term  inputs  of  H(  +  )  and  Al  on  the  chem- 
istry and  biology  of  a  poorly  buffered  mountain 
stream.  HC1  and  A1C13  were  added  in  separate 
experiments  to  first-  to  third-order  reaches  of  a 
New  Hampshire  stream.  Cation  exchange  and 
Al(n  +  )  dissolution  reactions  neutralized  experi- 
mentally added  H(  +  ),  whereas  groundwater  dilu- 
tion was  insignificant.  Mobilized  Ca(2-f),  Mg(2  +  ) 
and  Al(n  +  )  concentrations  progressively  increased 
from  third-  to  first-order  reaches  during  HCL  ad- 
ditions. Mobilization  of  Ca(2  +  )  and  Mg(2  +  )  was 
greater  during  A1C13  than  HC1  additions.  Total 
phosphorus  was  mobilized  from  stream  sediments 
during  both  HC1  and  A1C13  addition.  Dissolved 
organic  carbon  (DOC)  decreased  during  A1C13 
addition  in  the  second-order  but  not  in  the  third- 
order  reach.  DOC  concentration  decreased  during 
HC1  addition  only  when  Al(n  +  )  mobilized  from 
the  stream  bottom  was  >0.28  mg  Al/liter.  Produc- 
tion of  foam  at  the  water  surface  during  A1C13 
addition  to  a  second-order  and  HC1  addition  to  a 
first-order  reach  indicated  a  reduction  in  surface 
tension  of  the  streamwater  and  may  be  related  to 
complexation  reactions  between  Al  and  DOC  at 
low  pH  (4-5).  Mayfly  nymphs  and  blackfly  and 
chironomid  larvae  drifted  at  greater  rates  from 
HC1-  and  AlCI3-treated  sections  of  first-  and 
second-order  streams  than  from  corresponding  ref- 
erence areas.  When  stream  pH  was  lowered  to 
5.25-5.5  by  HCI  alone  (15  micrograms  monomeric 
inorganic  Al/liter),  the  behavior  of  aquatic  inverte- 
brates did  not  change,  but  pH  reduced  to  the  same 
range  during  Al  additions  (280  micrograms  Al/ 
liter)  did  affect  it.  Therefore,  fluctuating  aluminum 
concentrations  in  low-order  streams  at  a  pH  range 
of  4.5-5.5  may  alter  the  biology  and  geochemistry 
of  poorly  buffered  waters.  (Author's  abstract) 
W88-08093 
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EFFECTS  OF  CHRONIC  CHLORINE  EXPO- 
SURE ON  LITTER  PROCESSING  IN  OUT- 
DOOR EXPERIMENTAL  STREAMS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

R.  M.  Newman,  J.  A.  Perry,  E.  Tarn,  and  R.  L. 
Crawford. 

Freshwater  Biology  FWBLAB,  Vol.  18,  No.  3,  p 
415-428,  December  1987.  5  fig,  2  tab,  39  ref. 
USEPA  Cooperative  Contract  CR  812468-01-1. 
University  of  Minnesota  College  of  Forestry  and 
Agricultural   Experiment   Station   Project   42-025. 

Descriptors:  'Wastewater  disposal,  *  Litter, 
•Water  pollution  effects,  'Wastewater  disposal, 
'Chlorine,  'Decomposing  organic  matter,  'Micro- 
biological studies,  Organic  matter.  Detritus.  De- 
composition, Microbial  degradation,  Degradation, 
Residual  chlorine.  Streams,  Amphipods,  Pond- 
weed. 

The  effects  of  chlorine  on  the  processing  of  latter 
from  Potamogeton  crispus  were  examined  using  six 
outdoor  experimental  streams.  Downstream  por- 
tions of  two  streams  were  dosed  at  approximately 
10  micrograms  (ug)/l  Total  Residual  Chlorine,  one 
stream  at  64  ug/1,  and  one  stream  at  230  ug/1.  Two 
control  streams  were  not  dosed;  upstream  riffles  of 
each  stream  served  as  instream  controls.  Two  35- 
day  litter  breakdown  (percent  ashfree  dry  weight 
remaining)  experiments  indicated  significantly 
lower  decay  rates  in  the  high  dose  riffle.  No  other 
concentration  of  chlorine  significantly  affected 
decay  rate.  A  third  experiment,  conducted  in 
medium  and  high  dose  streams,  indicated  that  high 
dose  chlorine  exposure  reduced  litter  decomposi- 
tion rates  significantly,  and  reduced  microbial  col- 
onization, microbial  electron  transport  system  ac- 
tivity, and  microbial  litter  decomposition  after  4 
days  but  not  after  1 1  days  of  exposure.  The  number 
of  amphipods  which  act  as  litter  shredders,  colo- 
nizing litter  bags  was  also  reduced  significantly 
with  high  chlorine  dose.  A  fourth  experiment,  after 
dosing  was  terminated,  provided  direct  evidence 
that  amphipods  were  important  in  facilitating  litter 
decomposition;  litter  bags  stocked  with  amphipods 
had  significantly  higher  decomposition  rates  than 
bags  which  excluded  shredders.  Overall  results 
indicate  that  the  high  dose  (about  230  ug/1  Total 
Residual  Chlorine)  of  chlorine  reduced  litter  proc- 
essing rates  partly  by  reducing  initial  microbial 
conditioning,  but  primarily  by  reducing  the  coloni- 
zation of  amphipods.  (Author's  abstract) 
W88-08105 


RELATION  BETWEEN  WAVE  EXPOSURE 
AND  DISTRIBUTION  OF  EMERGENT  VEGE- 
TATION IN  A  EUTROPHIC  LAKE, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08I14 


COASTAL  WATER  QUALITY  AND  ITS 
EFFECT  ON  BEACH  EROSION:  A  CASE 
STUDY, 

Howard  Univ.,  Washington,  DC. 

M.  M.  Varma,  and  J.  Alfaro. 

Journal  of  Environmental  Systems,  Vol.  17,  No.  3, 

p  177-185,  1987-88.  2  fig,  9  ref. 

Descriptors:  'Reefs,  'Wave  action,  'Coastal 
waters,  'Water  quality,  'Water  pollution  effects, 
•Erosion,  'Beach  erosion,  Barbados,  Groins, 
Wastewater  disposal,  Corals. 

Beaches  in  Barbados  are  eroding  at  an  average  rate 
of  6  percent  per  year.  Comparatively,  the  erosion 
on  the  west  coast  is  less  than  the  south  coast 
because  groins  and  other  protective  measures  are 
successfully  maintaining  the  integrity  of  the  beach- 
es. Untreated  and/or  partially-treated  wastewater 
discharged  into  the  coastal  region  has  deteriorated 
the  onshore  water  quality.  This  has  resulted  in 
decay  of  coral  reefs,  thus  permitting  greater  wave 
energy  to  hit  the  offshore  structures  and  leading  to 
shore  erosion  and  damage  to  buildings  on  the 
shore.  (Author's  abstract) 
W88-08141 


MODELS  FOR  THE  DISSOLUTION  OF  CAR- 
BONATE ROCKS  AND  THE  C13/C12  EVOLU- 


TION OF  CARBONATE  GROUND  WATERS 
(MODELLE  DER  KALK-AUFLOESUNG  UND 
C13/C12-ENTWICKLUNG  VON  KARBONAT- 
GRUNDWAESSERN), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 

Inst,  fuer  Radiohydrometrie. 

K.  W.  Schaefer,  and  E.  Usdowski. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,  Vol.  20,  No.  3,  p  69-81,  June  1987.  15 

fig,  28  ref. 

Descriptors:  'Weathering,  'Acid  rain,  'Ground- 
water, 'Carbonate  rocks,  'Carbonates,  'Model 
studies,  'Geochemistry,  Geohydrology,  Hydrolog- 
ic  models,  Chemical  properties,  Carbon  dioxide, 
Sulfur  compounds,  Air  pollution.  Recharge,  Math- 
ematical models,  Isotope  studies. 

The  subsurface  dissolution  of  carbonate  rocks  is 
essentially  controlled  by  dissolved  biogenic  carbon 
dioxide,  and  occurs  in  hydrogeochemical  systems 
which  stand  between  two  limiting  cases.  In  indus- 
trial areas  an  additional  dissolution  by  dissolved 
sulfur  oxides  from  atmospheric  pollution  may 
occur.  A  model  consideration  of  these  processes 
requires  data  on  the  composition  of  groundwater 
with  respect  to  the  major  components  as  well  as 
data  on  the  stable  carbon  isotopes  of  the  dissolved 
carbonate,  the  carbonate  rocks,  and  the  soil  carbon 
dioxide  in  the  recharge  area.  It  is  further  necessary 
to  determine  the  quantities  of  the  dissolved  sulfate 
of  geogenic  and  anthropogenic  origin.  The  formal 
treatment  of  quantitative  model  considerations  for 
various  hydrogeochemical  situations  is  deduced 
using  the  system  CaC03-C02-S03-H20.  (Au- 
thor's abstract) 
W88-08145 


TOXIC  SITUATION  OF  LEPIDIUM  SATIVUM 
IN  THE  WUPPER-RIVER:  A  SUPPLEMENTAL 
METHOD  OF  WATER  QUALITY  SURVEIL- 
LANCE (DIE  TOXIKOLOGISCHE  SITUATION 
DER  WUPPER  GEGENUEBER  DER  GAR- 
TENKRESSE  (LEPIDIUM  SATIVUM):  EINE 
ERGAENZENDE  METHODE  DER  GEWAES- 
SERGUETEUEBERWACHUNG), 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08148 


SPLIT  POND  -  ONE  MEANS  OF  GETTING 
COMPARABLE  MODEL  ECOSYSTEMS, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Botanik,  Lehrgebeit  Systematik  und  Oe- 

kophysiologie. 

F.J.  Zieris,  D.  Feind,  and  W.  Huber. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  21,  No.  1,  p  7-10,  February  1988. 

2  fig,  3  tab,  13  ref. 

Descriptors:  'Water  pollution,  'Ponds,  'Physical 
models,  'Model  studies,  Artificial  aquatic  ecosys- 
tems, Split  pond,  Ecosystems,  Legislation. 

The  use  of  artificial  aquatic  ecosystems  to  assess 
the  risks  posed  by  chemical  substances  is  being 
considered  in  the  drawing  up  of  Stage  Two  of  the 
German  legislation  on  chemicals  as  well  as  in 
similar  legislation  by  the  OECD.  For  such  meth- 
ods of  risk  assessment  and  in  research  using  artifi- 
cial ecosystems  in  general,  it  is  important  to  be  able 
to  distinguish  between  changes  induced  by  the 
experiment  and  natural  changes  in  the  ecosystem. 
In  order  to  make  this  possible,  a  model  ecosystem 
was  set  up  which  could  be  divided  into  3  compart- 
ments after  a  stabilization  phase  of  2  years.  The 
effect  of  the  division  and  the  development  of  the 
compartments  were  monitored  over  a  period  of  18 
months.  During  this  time  the  development  of  the 
compartments  was  very  similar.  It  is  concluded 
that  the  split  pond  is  well  suited  for  ecotoxicologi- 
cal  research  which  needs  comparable  ecosystems. 
(Brock-PTT) 
W88-08170 


DOWNCORE  SULPHUR  ISOTOPE  RATIOS 
AND  DIATOM  INFERRED  PH  IN  AN  ARTIFI- 
CIALLY ACIDIFIED  CANADIAN  SHIELD 
LAKE, 

Brock   Univ.,   St.   Catharines  (Ontario).   Dept.   of 


Biological  Sciences. 

M.  Dickman,  H.  G.  Thode,  S.  Rao,  and  R. 

Anderson. 

Environmental  Pollution  EPEBD7,  Vol.  49,  No.  4 

p  265-288,  1988.  26  fig,  2  tab,  45  ref. 

Descriptors:  'Sulfur  isotopes,  'Acid  rain  effects 
'Acidification,  'Hydrogen  ion  concentration 
'Diatoms,  'Lakes,  'Lake  sediments,  'Cores,  Chry- 
sophyta,  Sulfur,  Radioisotopes,  Acidity,  Stratigra 
phy,  Pollen,  Sulfuric,  Lead  radioisotopes,  Cesiurr 
radioisotopes,  Sediments,  Bacteria,  Sulfur  bacteria 
Bacterial  physiology. 

Three  gravity  cores  were  removed  from  Lake  22: 
in  Ontario,  eight  years  after  ixperimental  acidifica 
tion  of  the  lake  with  sulfuric  acid.  Cores  wen 
examined  for  diatoms  and  pollen  stratigraphy 
downcore  sulfur  isotope  ratios,  and  downcor< 
changes  in  sulfur-reducing  bacterial  densities.  Sedi 
ment  core  chronologies  were  based  on  Pb-210  anc 
Cs-137  data  and  the  Ambrosia  pollen  rise.  Th< 
diatom-inferred  pH  at  the  time  of  the  Ambrosii 
rise  (c.  1890)  was  determined  to  be  6.8-7.0.  At  i 
sediment  depth  of  3  cm,  the  value  was  6.7.  Diatom 
inferred  pH  then  began  to  decline  to  the  curren 
observed  range  of  5.3-5.5.  An  increase  in  abun 
dance  of  two  benthic  alkalophilic  diatoms  at  : 
depth  of  1  cm  was  ascribed  to  an  increase  ii 
hypolimmetic  alkalinity  following  artificial  acidifi 
cation;  this  is  the  first  time  lake  acidification  ha 
been  linked  to  an  increase  in  benthic  alkalophilii 
diatoms  associated  with  hyploimnetic  alkalinit; 
production  following  sulfate  reduction.  Sulfur  ii 
the  anaerobic  sediment  layers  (0-1.5  cm)  was  isoto 
pically  lighter  than  sulfur  in  the  deeper  layers,  dui 
to  sulfur  isotope  fractionation  resulting  from  thi 
bacterial  reduction  of  sulfate  to  H2S  in  the  anaero 
bic  portion  of  the  water  column.  A  black,  FeS-ricl 
layer  in  the  uppermost  1.5  cm  of  sediment  wa 
associated  with  an  increase  in  the  abundance  o 
sulfate-reducing  bacteria.  (Doria-PTT). 
W88-08200 


VERIFICATION   OF  A  NUMERICAL  BEACI 
WATER  QUALITY  MODEL, 

Gore  and  Storrie  Ltd.,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08212 


ECOTOXICOLOGY:  A  FRAMEWORK  FOR  IN 
VESTIGATIONS  OF  HAZARDOUS  CHEM1 
CALS  IN  THE  ENVIRONMENT, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus 

tralian  Environmental  Studies. 

D.  W.  Connell. 

AMBIO  AMBOCX,  Vol.  16,  No.  1,  p  47-50,  198' 

3  fig,  2  tab,  12  ref. 

Descriptors:  'Hazardous  chemicals,  'Pollutants 
'Fate  of  pollutants,  'Toxicity,  'Environmental  el 
fects,  'Ecotoxicology,  'Data  acquisition,  Mini 
mum  premarket  data. 

Hazardous  chemicals  have,  in  recent  years 
become  a  major  focus  for  the  environmental  mar 
agement  activities  of  the  OECD  (Organization  fo 
Economic  Cooperation  and  Development).  Thi 
has  culminated  in  recommendations  for  a  set  c 
physical,  chemical,  and  biological  tests  and  a 
evaluation  procedure  which  will  form  the  basis  fo 
predicting  the  possible  environmental  effects  c 
new  chemicals.  The  ecotoxicological  assessment  c 
a  chemical  depends  on  two  basic  types  of  informs 
tion:  (1)  the  environmental  concentrations  of  th 
substance  resulting  from  discharge  and  distribi 
tion,  and  (2)  the  toxicological  properties  of  th 
chemical  given  a  certain  concentration  and  certai 
location.  To  enable  these  two  basic  items  of  infoi 
mation  to  be  evalutated  by  the  OECD  procedur 
requires  the  production  of  a  set  of  basic  data  o 
each  chemical.  This  is  referred  to  as  the  Minimut 
Premarket  Data  set  and  includes  information  ot 
chemical  identification,  production,  use  and  dispo: 
al,  analytical  methods,  physical/chemical  propel 
ties,  human  toxicitry,  mutagenicity,  ecotoxicit 
and  degradation/accumulation.  The  evaluatio 
procedure  attempts  to  trace  the  fate  of  a  chemici 
from  discharge  and  dispersal  to  subsequent  effect 
on  biota.  It  provides  a  conceptual  framework  fc 
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he  development  of  a  new  scientific  discipline  de- 
cribed  as  ecotoxicology.  (Sand-PTT) 
V88-08222 


XMSTAL  EUTROPHICATION   IN   SWEDEN: 
IEDUCING  NITROGEN  IN  LAND  RUNOFF, 

ialland  County  Administrative  Board,  Halmstad 

Sweden). 

:or  primary   bibliographic   entry   see   Field    5G. 

V88-08227 


EFFECTS  OF  TECHNICAL  AND  COMMER- 
3AL  GRADE  PHOSPHAMIDON  ON  THE 
:arbohydrate  METABOLISM  IN  SELECT- 
CD  TISSUES  OF  PENAEID  PRAWN,  META- 
>ENAEUS  MONOCEROS  (FABRICIUS), 
in  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
Marine  Zoology. 

A.  Srinivasulu-Reddy,  and  K.  V.  Ramana-Rao. 
bulletin    of    Environmental    Contamination    and 
Foxicology  BECTA6,  Vol.  40,  No.  3,  p  389-395, 
rfarch  1988.  2  tab,  22  ref. 

Jescriptors:  *Phosphamidon,  'Organophosph- 
ihorus  pesticides,  •Insecticides,  *Water  pollution 
ffects,  'Tissue  analysis,  'Pesticide  toxicity,  'Crus- 
aceans,  'Shrimp,  'Carbohydrates,  'Metabolism, 
Path  of  pollutants,  Penaeid  prawn,  Marine  pollu- 
ion,  Estuarine  pollution,  Bioaccumulation,  Die- 
ary  exposure,  Induced  toxicity,  Organophosphor- 
>us  insecticides,  India. 

Changes  in  carbohydrate  metabolism  in  selected 
issues  of  the  prawn,  Metapenaeus  monceros,  were 
tudied  during  induced  toxicity  by  technical  and 
ommercial  grade  phosphamidon,  an  organophos- 
ihorous  insecticide.  Penaeid  prawn  were  collected 
rom  the  Buckingham  canal  near  Kavali  seacoast, 
Indhra  Pradesh,  India.  This  study  concludes  that 
ither  commercial  or  technical  grade  phosphami- 
lon  decreases  oxidative  metabolism  in  the  tissues 
f  the  prawn  which  consequently  switches  to  an- 
erobic  pathways  as  an  adaptive  measure  to 
ombat  the  induced  pesticide  toxicity  and  also  to 
urvive  through  the  phosphamidon  polluted  habi- 
ats.  (Miller-PTT) 
V88-08247 


HFFERENTIAL  COURTSHIP   ACTIVITY   OF 
:OMPETING  GUPPY  MALES  (POECILIA  RE- 
TICULATA PETERS;  PISCES:  POECILIIDAE) 
iS  AN  INDICATOR  FOR  LOW  CONCENTRA- 
TIONS OF  AQUATIC  POLLUTANTS, 
Jesellschaft  fuer  Strahlen-  und  Umweltforschung 
n.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
nst.  fuer  Strahlenbiologie. 
;or  primary  bibliographic  entry  see  Field  5A. 
V88-08248 


:admium  and  ZINC  concentrations  in 

HE   POTABLE   WATER   OF  THE   EASTERN 
'ROVINCE  OF  SAUDI  ARABIA, 

Ling  Faisal  Univ.,  Damman  (Saudi  Arabia).  Coll. 

if  Medicine  and  Medical  Sciences. 

:or  primary  bibliographic  entry  see  Field  5F. 

V88-08250 


tESISTANCE  OF  TEMPERATURE  TOLER- 
ANCE ABILITY  OF  GREEN  SUNFISH  TO 
:admium  EXPOSURE, 

forth  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 

:al  Sciences. 

L  Carrier,  and  T.  L.  Beitinger. 

lulletin    of    Environmental    Contamination    and 

roxicology  BECTA6,  Vol.  40,  No.  4,  p  475-480, 

Vpril  1988.  1  tab,  15  ref. 

Jescriptors:  'Cadmium,  'Heavy  metals,  'Temper- 
ture  tolerance,  'Fish,  'Temperature  effects, 
Water  pollution  effects,  'Population  exposure, 
Sunfish,  Thermal  pollution,  Aquatic  pollution, 
["race  metals.  Resistance,  Tolerance,  Detoxifica- 
ion,  Statistical  methods. 

rhe  effects  of  cadmium  on  the  temperature  toler- 
nce  of  green  Sunfish,  Lepomis  cyanellus,  were 
tudied.  Approximately  100  fish  were  placed  in 
ach  of  four  aquaria  (control  and  three  cadmium 


concentrations).  Fish  were  removed  from  each 
aquarium  for  critical  thermal  maximum  (CTM) 
measurements  after  1,  5  and  10  days  of  cadmium 
exposure.  Prior  to  CTM  trials,  experimental  fish 
were  exposed  to  cadmium  in  the  following  concen- 
trations: 2.76,  4.22,  and  5.17  mg/L.  Little  variation 
was  found  in  the  CTMs  of  controls;  coefficients  of 
variation  for  days  1,  5,  and  10  were  all  less  than 
2%.  Given  the  tightness  of  the  control  data,  any 
cadmium-induced  change  in  CTM  would  be  de- 
tected as  statistically  significant.  Neither  cadmium 
concentration  nor  exposure  time  had  a  significant 
effect  on  CTM  in  this  species.  (Miller-PTT) 
W88-08251 


INDUCTION  OF  MICRONUCLEI  AND  NU- 
CLEAR ABNORMALITIES  IN  THE  ERYTHRO- 
CYTES OF  MUDMINNOWS  (UMBRA  LIMI) 
AND  BROWN  BULLHEADS  (ICTALURUS  NE- 
BULOSUS), 

Trent    Univ.,    Peterborough    (Ontario).    Environ- 
mental and  Resource  Studies  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08252 


INTERMITTENT  FLOW  SYSTEMS  FOR  POP- 
ULATION TOXICITY  STUDIES  DEMON- 
STRATED WITH  DAPHNIA  AND  COPPER, 

Ministry  of  Transport  and  Public  Works,  Lelystad 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08253 


SUBLETHAL  EFFECTS  OF  COPPER  AND 
MERCURY  ON  SOME  BIOCHEMICAL  CON- 
STITUENTS OF  THE  ESTUARINE  CLAM  VIL- 
LORITA  CYPRINOIDES  VAR.  COCHINENSIS 
(HANLEY), 

Cochin  Univ.  (India).  Dept.  of  Marine  Sciences. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08254 


TOXICITY  OF  METHYLENEBISTHIOCYAN- 
ATE  (MBT)  TO  SEVERAL  FRESHWATER  OR- 
GANISMS, 

Ministry  of  Transport  and  Public  Works,  Lelystad 
(Netherlands).  Lab.  for  Ecotoxicology. 
J.  L.  Maas-Diepeveen,  and  C.  J.  VanLeeuwen. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  4,  p  517-524, 
April  1988.  4  fig,  3  tab,  16  ref. 

Descriptors:  'Methylenebisthiocyanate,  *MBT, 
'Toxicity  studies,  'Freshwater  organisms,  'Water 
pollution  effects,  'Organic  compounds,  'Pesti- 
cides, 'Aquatic  life,  'Population  studies,  Path  of 
pollutants,  Chemical  pollution,  Fish  populations, 
Plant  populations,  Aquatic  populations,  Organo- 
sulfur  compounds,  Aquatic  pollution,  Microbio- 
cide,  The  Netherlands. 

The  organo-sulfur  compound  methylenebisthio- 
cyanate (MBT)  has  successfully  been  used  as  a 
preservative  in  latex  emulsions,  starches  and  gums, 
acrylic  fibers,  coatings,  curing  salts  for  hide  and 
leather  and  cutting  oil  systems.  The  greatest  appli- 
cation of  MBT  is  for  cooling  water  systems  and 
paper  mill  systems  as  an  effective  inhibitor  of 
algae,  fungi  and  bacteria,  in  particular  the  sulfate 
reducing  anaerobic  Desulfovibrio  sp.  Low  concen- 
trations of  3-4  mg  per  1  have  proved  to  be  success- 
ful. For  its  use  as  a  microbiocide  in  water  systems, 
MBT  is  usually  formulated  with  dispersants  (on 
basis  of  alkylglycols)  to  make  it  penetrable  to 
invade  the  slime  layers  of  algae  and  bacteria.  Be- 
cause MBT  is  not  substantive  to  cellulose  or  other 
particulate  matter  or  to  debris  in  systems,  it  re- 
mains in  the  water.  However,  MBT  hydrolyzes 
rapidly  above  pH  8.0.  The  half-conversion  time  at 
pH  8.0  is  about  4.5  hours.  No  data  are  available  on 
residues  of  MBT  in  the  aquatic  environment.  Infor- 
mation on  the  toxicity  of  MBT,  except  for  all  its 
effects  on  bacteria  and  algae,  is  scarce.  Therefore, 
research  was  carried  out  to  evaluate  its  risk  to 
aquatic  life.  (Author's  abstract) 
W88-08255 


DIURNAL  PATTERNS  OF  AMMONIUM  AND 
UN-IONIZED   AMMONIA    IN   STREAMS   RE- 


Effects  Of  Pollution — Group  5C 

CEIVING  SECONDARY  TREATMENT  EFFLU- 
ENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08256 


GROWTH  INHIBITION  OF  BACILLUS  SUBTI- 
LIS  BY  BASIC  DYES, 

Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08257 


CHRYSOPHYCEAN  MICROFOSSILS  PRO- 
VIDE NEW  INSIGHT  INTO  THE  RECENT  HIS- 
TORY OF  A  NATURALLY  ACIDIC  LAKE 
(CONE  POND,  NEW  HAMPSHIRE), 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

K.  N.  Gibson,  J.  P.  Smol,  and  J.  Ford. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  9,  p  1584-1588,  Sep- 
tember 1987.  2  fig,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Acidic 
water,  'Lakes,  'Microfossils,  'Acid  rain,  'Lake 
acidification,  'Chrysophyya,  'Sedimentology, 
'Lake  sediments,  Chrysophycean  fossils,  Chryso- 
phyte  flora,  Cone  Pond,  New  Hampshire,  Dia- 
toms, Paleolimnological  studies,  Geology,  Flora, 
History. 

Cone  Pond,  New  Hampshire,  is  an  acidic 
(pH  =  4.5)  clearwater  lake  that  is  currently  Ashless. 
Historical  records  indicate  declining  fish  popula- 
tions between  1951  and  1966,  but  paleolimnologi- 
cal work  using  diatoms  failed  to  find  evidence  for 
further  recent  acidification  of  this  naturally  acid 
site.  New  paleolimnological  studies  used  mallo- 
monadacean  chrysophytes  to  further  understand- 
ing of  Cone  Pond's  recent  past.  Stratigraphic  anal- 
yses indicate  recent  striking  changes  in  the  chryso- 
phyte  flora  of  this  lake,  with  Mallomonas  hinonii,  a 
species  only  common  in  recently  acidified  lakes, 
replacing  M.  crassisquama,  a  cosmopolitan  species 
that  dominated  the  flora  over  the  preceding  8000 
years.  This  recent  change  parallels  the  declines  in 
fish  populations.  Because  chrysophytes  often 
bloom  in  early  spring  and  are  known  in  other  lakes 
to  experience  changes  in  community  composition 
before  those  expressed  by  the  diatom  community. 
A  possibility  is  that  chrysophytes  track  transient 
excursions  of  lake  water  chemistry  associated  with 
early  snowmelt  conditions.  In  this  scenario,  chry- 
sophytes would  respond  to  a  constellation  of  spe- 
cific short-term  chemical  changes  including,  but 
not  restricted  to,  pH.  Such  pH  associated  changes 
could  include  changes  in  concentrations,  speciation 
or  complexation  of  metals  mobilized  from  the 
catchment  or  sediments,  all  of  which  are  known  to 
affect  both  chrysophytes  and  fish.  (Author's  ab- 
stract) 
W88-08258 


PROCESSES  AND  CAUSES  OF  LAKE  ACIDIFI- 
CATION DURING  SPRING  SNOWMELT  IN 
THE  WEST-CENTRAL  ADIRONDACK  MOUN- 
TAINS, NEW  YORK, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  N.  Galloway,  G.  R.  Hendrey,  C.  L.  Schofield, 
N.  E.  Peters,  and  A.  H.  Johannes. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  44,  No.  9,  p  1595-1602,  Sep- 
tember 1987.  5  fig,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Lakes, 
'Acidic  water,  'Lake  acidification,  'Hydrogen  ion 
concentration,  'Adirondack  Mountains,  'Acid 
rain,  'Snowmelt,  New  York,  Lakes,  Spring  acidifi- 
cation, Sulfur  deposition,  Nitrification,  Soil  studies. 

The  surface  and  outlets  of  two  headwater  lakes 
acidified  during  the  1978,  1979,  and  1980  spring 
snowmelt  periods.  The  decrease  in  pH  was  accom- 
panied by  an  increase  in  nitrate  whereas  the  other 
strong  acid  ion,  S04(-2),  remained  relatively  con- 
stant. Chemical  mass-balance  calculations,  using 
data  from  the  integrated  Lake-Watershed  Acidifi- 
cation Study,  indicate  that  the  peak  in  acidification 
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observed  in  the  Adirondack  Mountains  in  the 
spring  is  caused  by  (1)  a  dilution  of  base  cations 
(Ca(  +  2),  Mg(  +  2),  Na(  +  ).  and  K(  +  )and  associat- 
ed alkalinity  by  snowmelt,  (2)  an  increase  in  N03(- 
)  concentration  in  the  acidified  portion  of  the  lakes, 
and  (3)  the  constant  elevated  concentration  of 
S04(2-).  At  Woods  Lake,  the  N03(-)  that  accumu- 
lated in  the  snowpack  plus  that  deposited  from  the 
atmosphere  during  snowmelt  was  sufficient  to  ac- 
count for  the  increased  N03(-)in  and  transported 
from  the  lake.  At  Panther  Lake,  an  additional 
source  of  N03(-)  was  needed  and  was  believed  to 
be  contributed  by  nitrification  in  the  upper  soil 
horizons.  If  atmospheric  deposition  of  sulfur  is 
reduced,  low  alkalinity  systems  like  Woods  and 
moderate-alkalinity  systems  like  Panther  will  be 
less  likely  to  develop  strong  acidity  during  spring 
acidification.  (Author's  abstract) 
W88-08259 


PERIPHYTON  RESPONSE  TO  A  GASOLINE 
SPILL  IN  WOLF  LODGE  CREEK,  IDAHO, 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,  Soil  and 
Entomological  Sciences. 
K.  W.  Pontasch,  and  M.  A.  Brusven. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  44,  No.  9,  p  1669-1673,  Sep- 
tember 1987.  3  fig,  Href. 

Descriptors:  'Water  pollution  effects,  "Oil  pollu- 
tion, 'Gasoline,  'Epiphytes,  'Gas  spill,  'Periphy- 
ton,  'Biomass,  'Petroluem  hydrocarbons,  'Hydro- 
carbons, 'Stream  pollution,  Autotrophic  index, 
Idaho,  Wolf  Lodge  Creek,  Autotrophs,  Hetero- 
trophs,  Algae.  Lentic  ecosystem,  Path  of  pollut- 
ants. Chlorophyll  a. 

A  post-impact  study  on  a  94438-L  unleaded  gaso- 
line spill  into  Wolf  Lodge  Creek  in  northern  Idaho 
was  undertaken  to  determine  the  temporal  and 
spatial  response  of  periphyton  following  the  spill. 
Periphytic  biomass  and  chlorophyll  a  concentra- 
tions were  determined  above  and  below  the  spill. 
Downstream  areas  were  mechanically  agitated  to 
release  substrate-trapped  hydrocarbons  35  days 
after  the  spill.  Periphyton  samples  were  taken  26 
days  after  the  spill  indicated  that  periphytic  bio- 
mass, especially  of  the  heterotrophs,  was  greater  in 
the  impacted  than  unimpacted  areas;  The  Autotro- 
phic Index  was  up  to  30  times  greater  in  the 
impacted  reach.  Two  months  after  the  spill  and  1 
month  after  stream  cleaning,  the  Autotrophic 
Index  was  approximately  the  same  in  reference  and 
impacted  areas.  (Author's  abstract) 
W88-08262 


ANALYSIS  OF  PLANKTONIC  ROTIFER  AS- 
SEMBLAGES FROM  SUDBURY,  ONTARIO, 
AREA  LAKES  OF  VARYING  CHEMICAL 
COMPOSITION, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
J.  Maclsaac,  T.  C.  Hutchinson,  and  W.  Keller. 
Canadian  Journal   of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,   Vol.   44,   No.    10,   p   1692-1701, 
October  1987.  3  fig,  6  tab,  36  ref,  append. 

Descriptors:  'Water  pollution  effects,  'Acidic 
water,  'Lakes,  'Chemical  composition,  'Aquatic 
animals,  'Plankton,  'Rotifers,  'Planktonic  rotifers, 
•Acid  rain,  'Population  studies,  'Hydrogen  ion 
concentration,  'Manganese,  'Aluminum,  'Lake 
pollution,  Ontario,  Aquatic  animals,  Lake  acidifica- 
tion, Plankton  communities,  Acidic  lakes,  Sudbury. 

Planktonic  rotifer  samples  were  collected  from  47 
Sudbury,  Ontario  area  lakes  to  determine  factors 
influential  to  species  distribution.  The  lakes  ranged 
from  highly  acidic  and  metal  contaminated  to  cir- 
cumneutral  with  low  metal  concentrations.  Median 
rotifer  abundance  was  substantially  higher  in  non- 
acid  (pH>5.2)  than  in  acid  (pH<5.2)  lakes,  al- 
though differences  in  species  distribution  were  evi- 
dent Application  of  detrended  correspondence 
analysis  to  rotifer  species  densities  revealed  broad 
separation  of  communities  from  acid  and  non-acid 
lakes.  Assemblages  from  acid  lakes  were  highly 
similar  in  species  composition  and  dominance 
while  those  from  non-acid  lakes  were  generally 
much  more  heterogeneous.  It  was  hypothesized 
that  planktonic  rotifer  communities  converged  in 
species  composition  as  a  consequence  of  the  stress 


of  lake  acidification  in  a  pattern  similar  to  that 
previously  described  for  planktonic  crustaceans. 
Among  the  best  predictors  of  rotifer  community 
composition  were  lake  pH  and  the  concentration 
of  manganese  and  aluminum.  (Author's  abstract) 
W88-08263 


IMPACT  OF  FENVALERATE  ON  ENCLOSED 
FRESHWATER  PLANKTONIC  COMMUNI- 
TIES AND  ON  IN  SITU  RATES  OF  FILTRA- 
TION OF  ZOOPLANKTON, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 
Biology. 

K.  E.  Day,  N.  K.  Kaushik,  and  K.  R.  Solomon. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  44,   No.    10,   p    1714-1728, 
October  1987.  1 1  fig,  5  tab,  62  ref. 

Descriptors:  'Water  pollution  effects,  'Agricultur- 
al chemicals,  'Aquatic  life,  'Fenvalerate,  'Plank- 
ton, 'In  situ  tests,  'Pesticides,  'Agricultural  pollu- 
tion, 'Filtration  rates,  'Zooplankton,  Freshwater 
ecosystems,  Toxicity  studies,  Phytoplankton,  Pop- 
ulation studies,  Zooplankton,  Kinetics. 

The  treatment  of  large  volume  (approximately  125 
cubic  meters)  in  situ  lakes  with  fenvalerate  at  real- 
istic field  levels  of  agricultural  contamination  by 
drift  or  overspray  (0.4-4.0  g  fenvalerate  per  ha) 
resulted  in  the  disruption  of  the  structure  and 
function  of  planktonic  communities.  The  toxic  ef- 
fects ranged  from  short-term  changes  in  the  feed- 
ing behavior  of  several  species  of  zooplankton 
(Daphnia  spp.  and  Ceriodaphnia  lacustris)  at  0.05 
micrograms  fenvalerate  per  L  to  a  drastic  reduc- 
tion in  densities  of  most  of  the  major  groups  of 
zooplankton  at  0.1  micrograms  fenvalerate  per  L 
for  periods  of  up  to  3  weeks  following  treatment. 
In  addition,  indirect  effects  of  toxicity  were  ob- 
served (e.g.  populations  of  rotifers  and  phytoplank- 
ton increased  in  enclosures  after  the  removal  of  the 
large-bodied  cladocerans).  This  is  thought  to  be 
the  result  of  a  reduction  in  competition  and  graz- 
ing, respectively.  The  emulsifying  agents  used  in 
the  emulsifiable  concentrate  formulation  of  fenva- 
lerate were  not  found  to  be  toxic  to  zooplankton  at 
concentrations  expected  after  agricultural  use.  The 
half-life  of  fenvalerate  in  an  enclosure  treated  with 
a  nominal  concentration  of  0. 1  microgram  per  L 
was  estimated  to  be  4.1  days  by  first-order  reaction 
kinetics.  (Author's  abstract) 
W88-08264 


NITROGEN   TRANSFORMATIONS   IN    LAKE 
ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  2H. 
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SPATIAL  HETEROGENEITY  OF  NUTRIENTS 
AND  ORGANIC  MATTER  IN  LAKE  ONTARIO, 

Inland  Waters  Directorate,  Burlington  (Ontario). 
Water  Quality  Branch. 
M.  A.  Neilson,  and  R.  J.  J.  Stevens. 
Canadian  Journal   of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p  2192-2203, 
December  1987.  6  fig,  5  tab,  45  ref. 

Descriptors;  'Limnology,  'Eutrophication,  'Lake 
Ontario,  'Ammonia,  'Phosphorus,  'Nutrients, 
Stratification,  Soluble  reactive  silica,  Soluble  reac- 
tive phosphorus,  Phytoplankton,  Thermal  stratifi- 
cation, Epilimnion,  Spatial  distribution,  Dissolved 
oxygen,  Oxygen  depletion,  Particulate  matter,  De- 
tritus, Organic  matter. 

During  spring,  Lake  Ontario  was  vertically  homo- 
geneous except  for  the  bottom  2  m  where  soluble 
reactive  silica  (SRS)  and  temperature  (TEMP) 
were  significantly  (p  <  0.05)  elevated  and  dis- 
solved oxygen  was  depleted.  With  stratification, 
soluble  reactive  phosphorus  (SRP)  and  total  fil- 
tered phosphorus,  SRS,  and  nitrate-plus-nitrite 
were  depleted  in  the  epilimnion  due  to  phytoplank- 
ton uptake.  Total  unfiltered  phosphorus  (TP)  and 
ammonia  (NH3)  exhibited  higher  epilimnetic  con- 
centrations, the  former  being  attributed  to  tribu- 
tary inputs  which  were  maintained  throughout  the 
stratified  period,  even  though  inputs  from  Niagra 


River  served  to  dilute  the  epilimnion.  Increased 
levels  of  TP,  SRP,  and  SPS  were  also  evident 
within  the  nepheloid  layer.  Horizontal  distributions 
of  TP  and  NH3  were  governed  by  point-source 
input  throughout  the  study  period.  Distributions  of 
the  soluble  nutrients  were  governed  by  phyto- 
plankton uptake  in  the  spring,  point/nonpoint 
inputs  and  upwelling  in  the  summer,  and  differen- 
tial breakdown  of  stratification  in  the  fall.  Spring 
distribution  of  particulate  organic  matter  (POM) 
was  strongly  related  to  nutrient  availability  and 
water  column  stability,  while  phytoplankton  spe- 
cies composition  determined  all  POM  distribution. 
Significantly  higher  (p  <  0.05)  POM  levels,  detri- 
tal  content,  and  productivity  were  observed  near- 
shore  of  the  thermal  bar.  (Author's  abstract) 
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STUDY  OF  THE  UPTAKE  BY  DUCKWEED  OF 
ALUMINUM,  COPPER,  AND  LEAD  FROM 
AQUEOUS  SOLUTION, 

Louisiana  State  Univ.,  Baton  Rouge. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  TRI-  AND  DICHLOROACETIC 
ACIDS  ON  THE  OXYGEN  CONSUMPTION  OF 
THE  DRAGONFLY  NYMPH  AESCHNA  UM- 
BROSA, 

Massachusetts    Univ.,    Amherst.    Div.    of   Public 

Health. 

T.  M.  Dominguez,  E.  J.  Calabrese,  P.  T.  Kostecki, 

and  R.  A.  Coler. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  3,  p  251-271,  April  1988.  2 

tab,  39  ref. 

Descriptors:  'Aquatic  life,  'Insect,  'Wastewater 
treatment,  'Disinfection,  'Chlorination,  Chlorine, 
Trichloroacetic  acid,  Dichloroacetic  acid,  Dragon 
fly,  Respiration,  Oxygen  requirements,  Metabo- 
lism. 

The  discovery  of  trihalomethanes  in  drinking 
water  and  the  subsequent  establishment  of  limits  by 
the  U.S.  EPA  aroused  concern  over  the  potential 
toxicological  effects  of  elated  by-products  of  water 
chlorination.  Two  recently  characterized  halo- 
forms,  trichloroacetic  acid  and  dichloroacetic  acid, 
have  been  reported  to  occur  in  drinking  water  at 
levels  comparable  to  the  trihalomethanes.  As  a 
consequence,  this  research  examined  the  effects  of 
these  two  chemicals  on  the  oxygen  consumption 
rate  of  the  dragonfly  nymph  Aeschna  umbrosa. 
Nymphs  were  exposed  for  8  hours  to  one  of  three 
haloform  preparations  (trichloroacetic  acid,  dich- 
loroacetic acid,  or  combined)  in  a  gravity  feed 
flow-through  testing  apparatus.  Four  treatment 
levels  (1,  10,  100  and  1000  microgram/1)  and  an 
unexposed  control  were  tested.  Results  indicated  a 
significant  elevation  in  oxygen  consumption  of 
nymphs  exposed  to  100  and  1000  microgram/1  of 
all  three  haloform  preparations,  but  not  at  lower 
concentrations.  (Author's  abstract) 
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LEGIONNAIRES'  DISEASE  ASSOCIATED 
WITH  A  HOSPITAL  WATER  SYSTEM:  A  FIVE- 
YEAR  PROGRESS  REPORT  ON  CONTINU- 
OUS HYPERCHLORINATION, 

Iowa  Univ.,  Iowa  City.  Coll.  of  Medicine. 
For  primary  bibliographic  entry  see  Field  5F. 
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TOXICITY  AND  CHEMICAL  COMPOSITION 
OF  URBAN  STORMWATER  RUNOFF, 

British   Columbia   Univ.,   Vancouver.    Westwater 

Research  Centre. 

K.  J.  Hall,  and  B.  C.  Anderson. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  1,  p  98-106,  1988.  5  fig,  3  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Storm  runoff.  'Urban  runoff, 
•Water  pollution,  'Toxicity,  'Land  use,  'Path  of 
pollutants,  'Trace  metals,  Daphnia,  Crustaceans, 
Industrial  wastes,  Rainfall,  Hydrogen  ion  concen- 
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ation.  Suspended  solids,  Bioassay,  Burnaby,  Brit- 
h  Columbia,  Chemical  composition. 

he  effects  of  land  use  on  the  chemical  composi- 
5n  of  urban  stormwater  runoff  and  its  subsequent 
:ute  toxicity  to  the  aquatic  invertebrate  Daphnia 
ilex  were  examined  in  the  Brunette  drainage 
isin  of  Burnaby,  British  Columbia.  Both  land  use 
id  interval  between  rainfall  events  influenced  the 
temical  composition  and  toxicity  of  the  storm- 
ater.  The  industrial  and  commercial  land  use  sites 
ere  the  major  source  of  those  trace  metals  most 
lien  considered  toxic  to  aquatic  invertebrates, 
ith  runoff  from  the  commercial  sites  proving 
ost  frequently  toxic  to  the  test  organism.  Toxici- 
followed  the  sequence  commercial  >  industrial 
residential  >  open  space.  A  detailed  study  of  a 
igle  storm  event  indicated  that  while  the  'first- 
jsh'  of  the  storm  contributed  to  toxicity  - 
rough  the  physical  scouring  of  insoluble  pollut- 
its  -  some  soluble  pollutants,  which  were  washed 
it  of  the  watershed  later  in  the  storm  event,  also 
oved  to  be  toxic.  This  finding  has  implications 
r  the  collection  and  treatment  of  stormwater 
noff.  Laboratory  bioassays  with  synthetic  storm- 
ater  composed  of  the  trace  metals  Cu,  Fe,  Pb, 
id  Zn  at  concentrations  observed  in  field  samples 
;monstrated  that  pH  and  suspended  solids  helped 
regulate  the  toxicity  of  trace  metals,  and  impli- 
ited  the  importance  of  these  factors  in  natural 
srmwater  toxicity.  (Author's  abstract) 
'88-08364 


3IL  EROSION  AND  WATER  TREATMENT 
3STS, 

hio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

:onomics  and  Rural  Sociology. 

3r  primary  bibliographic  entry  see  Field  5F. 
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CUTE  TOXICITY  OF  TRIBUTYLTINS  AND 
RIBUTYLTIN  LEACHATES  FROM  MARINE 
NTIBIOFOULING  PAINTS, 

jlifornia  Univ.,  Oakland.  Naval  Biological  Lab. 
.  B.  Laughlin,  O.  Linden,  and  H.  E.  Guard, 
vailable  from  the  National  Technical  Information 
:rvice,  Springfield,  VA  22161,  as  AD-A184  224. 
ice  codes:  A03  in  paper  copy,  A01  in  microfiche, 
immary  Report,  1982.  26  p,  2  fig,  16  ref.  Office  of 
aval  Research  Project  RR041-05. 

escriptors:  'Water  pollution  effects,  'Toxicity, 
rributyltin,  'Water  pollution  sources,  'Pesticides, 
'aint,  'Leachates,  Amphipods,  Gammarus  ocean- 
us,  Orchestia  traskiana. 

ributyltin  compounds  were  shown  to  be  slow- 
ing toxins  causing  acute  toxicity  on  two  amphi- 
)d  species  at  concentrations  as  low  as  10  g/1. 
rchestia  traskiana  was  exposed  to  bis  (tributyltin) 
lide  (TBTO)  or  tributyltin  fluoride  (TBTF)  as 
igle  compounds.  Both  compounds  were  acutely 
xic  in  10  days  at  concentrations  of  10  g/L  and 
love.  Gammarus  oceanicus  were  exposed  to  tri- 
ityltin  leachates  from  panels  painted  with  two 
fferent  antifouling  paint  formulations.  Following 
I  hr  immersion,  aqueous  tributyltin  concentra- 
)ns  increased  with  increasing  painted  surface 
ea,  but  one  type  of  paint  leached  tributyltins 
lout  ten  times  faster  than  the  other.  Amphipod 
ortality  in  short-term  tests  was  directly  correlat- 
I  with  increases  in  painted  surface  area  and  leach- 
g  rates.  Gammarus  oceanicus  was  more  sensitive 
an  Orchestia  traskiana  based  on  measured  tribu- 
ltins  concentrations,  with  final  leachate  concen- 
ations  of  4.8  g/L  causing  total  mortality  in  5 
iys.  The  results  of  these  experiments  show  that 
ibutyltin  compounds  are  very  toxic  to  some  non- 
rget  organisms.  (Author's  abstract) 
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IOENERGETIC  EFFECTS  OF  BLACK  ROCK 
ARBOR  DREDGED  MATERIAL  ON  THE  PO- 
VCHAETE  NEPHTYS  INCISA:  A  FIELD  VER- 
NATION, 

TI  Environmental  Services,  Seattle,  WA. 

'.  M.  Johns,  and  R.  Gutjahr-Gobell. 

vailable  from  the  National  Technical  Information 

trvice,  Springfield,  VA.  22161.  Technical  Report 

o.  D-88-3,  March  1988.  Final  Report.  121  p,  19 


fig.  26  lab,  47  ref,  2  append. 

Descriptors:  'Water  pollution  effects,  'Black  Rock 
Harbor,  'Polychaetes,  'Spoil  banks,  'Dredging, 
Field  tests,  Waste  disposal,  Suspended  sediments. 
Water  temperature,  Metabolism,  Worms,  Biologi- 
cal studies. 

Biological  energetics  techniques  were  applied  to 
Nephtys  incisa,  an  infaunal  polychaete  dominant  in 
the  benthic  community  at  the  Central  Long  Island 
Sound  disposal  site.  Comparisons  were  made  be- 
tween the  effects  of  Black  Rock  Harbor  (BRH) 
dredged  material  on  the  physiology  and  bioenerge- 
tics  of  juvenile  Nephtys  incisa  exposed  in  the  labo- 
ratory and  the  same  responses  from  individuals 
obtained  in  the  field  following  the  controlled  dis- 
posal of  BRH  material.  Exposure  regimes  used  in 
the  laboratory  studies  were  similar  to  the  exposure 
environments  that  had  been  predicted  around  the 
BRH  disposal  site.  The  laboratory  data  indicated 
that  Nephtys  incisa  juveniles  living  in  contaminant- 
free  bedded  sediment  are  physiologically  affected 
when  exposed  to  BRH  suspended  sediment.  Physi- 
ological dysfunction  observed  as  a  result  of  labora- 
tory exposure  to  BRH  material  included  increased 
maintenance  costs,  reduced  tissue  growth,  and 
lowered  net  growth  efficiency.  Physiological 
changes  were  also  noted  in  juvenile  Nephtys  incisa 
collected  from  the  area  of  the  disposal  mound. 
Individual  worms  collected  from  stations  within 
the  perimeter  of  the  disposal  mound  (400-m  radius) 
exhibited  significant  changes  in  aerobic  metabolism 
and  ammonia  excretion  rates.  There  was  a  seasonal 
pattern  in  the  bioenergetic  responses  coupled  to 
seawater  temperature.  Laboratory  derived  expo- 
sure-response relationships  indicated  a  response 
threshold  of  30  to  50  mg/L  suspended  BRH  sedi- 
ment. The  field  data  for  two  stations  indicate  sig- 
nificant decreases  in  respiration  rates  relative  to  the 
REFS  station,  while  the  laboratory  treatments  re- 
sulted in  significant  increases  in  respiration  rates 
with  increasing  concentrations  of  BRH  sediment. 
(Lantz-PTT) 
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LONG  TERM  EFFECTS  OF  OIL  ON  MARINE 
BENTHIC  COMMUNITIES  IN  ENCLOSURES. 

Norsk  Inst,  for  Vannforskning,  Oslo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-752501. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Norwegian  Institute  for  Water  Research  Report 
No.  0-82007,  December  1984.  251  p.  Coordinated 
by  T.  Bakke. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Benthic  environment,  'Ecosystems,  'Marine 
environment,  Mollusks,  Algae,  Littoral  environ- 
ment, Fuel. 

The  Rock  Littoral  Project  exposed  two  enclosed 
littoral  communities  to  two  different  chronic  levels 
of  diesel  oil  hydrocarbons.  The  levels  originally 
aimed  at  were  200  and  50  micrograms/L  total 
hydrocarbons  (dissolved  and  as  droplets).  The  oil 
pollution  phase  was  terminated  on  September  27, 
1984.  The  communities  are  at  present  left  undis- 
turbed for  investigation  of  short  and  long  term 
recovery  from  the  pollution  impact.  The  recovery 
phase  will  last  until  the  end  of  summer  1985.  The 
effects  of  the  oils  on  populations  of  Littorina  lit- 
torea,  Mytilus  edulis,  Balanus  balanoides,  Carcinus 
maenus,  Aschophyllum  nodosum,  Streblosoma 
bairdi,  and  Monobryzoon  limicola,  are  studied  via 
population  genetics,  energy  balance,  molecular  ef- 
fects, feeding,  and  comparison  studies.  (See  W88- 
08483  thru  W88-08496)  (Lantz-PTT) 
W88-08482 


COMMUNITY  STRUCTURE, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Bokn,  and  F.  Moy. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  29-50,  22  fig,  2  tab,  2  ref. 

Descriptors:  'Environmental  effects,  'Oil  pollu- 
tion, 'Water  pollution  effects,  'Benthos,  Seasonal 
variation,  Algae,  Aquatic  plants,  Aquatic  animals, 
Oil,  Hydrocarbons,  Monitoring,  Fuel. 


Effects  Of  Pollution — Group  5C 

Estimating  the  numbers  of  motile  animals  and  cov- 
ering degree  of  sessile  plants  and  animals  in  set 
areas  in  every  test  (High  Oil  (HO)  and  Low  Oil 
(LO))  and  control  basin,  is  the  goal  of  this  project, 
thereby  detecting  any  community  changes  and  de- 
viations within  these  basins.  The  composition  of 
the  littoral  communities  is  characterized  by  moni- 
toring percent  cover  of  algae  and  sessile  animals 
and  number  of  motile  animals,  including  (Fucus 
spiralis,  Ascophyllum  nodosum,  F.  vesiculosus,  F. 
distichus,  F.  serratis,  Laminaria  digitata,  Chondrus 
crispus,  Cladophora  rupestris,  etc.).  Six  parallel 
quadrats  from  each  step/bottom  are  investigated. 
The  monitoring  started  in  June  1982,  and  the  peri- 
ods of  sampling  each  year  were:  15  January  -  15 
February,  15  March  -  15  April,  15  May  -  15  June, 
15  July  -  15  August,  and  15  October  -  15  Novem- 
ber. Thus,  12  characterizations  of  the  community 
structure  were  performed  during  the  period  of 
investigation  June  1982  -  August  1984.  The  diesel 
oil  exposed  basins  are:  HO  (about  micrograms/L 
oil),  LO  (about  25  micrograms/L  oil).  Since  Sep- 
tember 27,  1984,  the  diesel  oil  exposure  during  26 
months  has  been  terminated,  and  the  project  now 
looks  for  community  and  population  recovery. 
(See  also  W88-08482)  (Lantz-PTT) 
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EFFECTS  OF  DIESEL  OIL  ON  COMMERCIAL 
BENTHIC  ALGAE  IN  NORWAY, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Bokn. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  51-70,  8  fig,  2  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Benthic  environment,  'Fuel,  'Algae, 
'Norway,  Kelp,  Aquatic  plants,  Oil,  Littoral  envi- 
ronment, Simulation  analysis,  Marine  environment, 
Hydrocarbons,   Plant  growth,   Benthos,  Artificial 


Length  growth  of  the  kelp  Laminaria  digitata  and 
the  fucoid  Ascophyllum  nodosum  was  studied  to 
see  if  low  continuous  dosage  of  diesel  oil  has  any 
effects  on  the  growth  during  a  two-year  period  of 
exposure.  The  project  was  part  of  a  larger  experi- 
ment of  long  term  effects  from  low  concentration 
of  oil  on  a  simulated  littoral  rock  community  kept 
in  four  50  cu  m  concrete  basins.  During  three 
years,  implanted  associations  of  four  fucoids  with 
their  associated  flora  and  fauna  have  established 
luxuriant  and  relatively  stable  communities.  The 
basins  are  equipped  with  artificially  made  waves 
and  tide.  The  duration  of  dosage  will  be  from 
September  1982  to  autumn  1984.  The  diesel  oil  is 
mixed  to  the  inlet  seawater  as  a  water  accomodat- 
ed fraction.  The  exposure  level  to  the  organisms 
averages  about  100  micrograms/L  total  hydrocar- 
bons in  the  highest  diesel  oil  exposed  basin  and 
about  25  micrograms/L  in  the  lowest.  The  other 
two  basins  act  as  controls.  The  work  on  A.  nodo- 
sum started  in  June  1982.  No  significant  growth 
difference  was  observed  the  first  year.  However, 
during  1983  and  1984,  the  new  tips  of  the  year  in 
both  oil  exposed  basins  were  significantly  shorter 
compared  to  the  tips  of  the  control.  The  growth  of 
L.  digitata  from  March  to  July  1983  was  found  to 
be  of  no  significant  difference  However,  during 
spring  1984,  both  oil  exposed  basins  have  become 
significantly  different  from  the  controls.  Studies  of 
recovery  will  start  at  the  end  of  the  diesel  oil 
exposure  and  will  continue  until  1986.  (See  also 
W88-08482)  (Author's  abstract) 
W88-08486 


SETTLEMENT,  GROWTH  AND  COMMUNITY 
STRUCTURE  ON  GRANITE  CHIPS.  A  COM- 
PARISON BETWEEN  FOUR  BASINA  AT  S.E.S. 
AND  A  SHELTERED  LOCALITY  IN  THE  OS- 
LOFJORD, 

Uppsala  Ionospheric  Observatory  (Sweden). 
O.  A.  Folium. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  71-80,  6  fig,  1  tab. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

Descriptors:  'Water  pollution  effects,  *Oil  pollu- 
tion, 'Norway.  'Littoral  environment.  Diatoms, 
Aquatic  environment,  Barnacles,  Mollusks,  Oil, 
Hydrocarbons,  Bacterial,  Rocks,  Succession,  Sea- 
sonal distribution.  Fjords,  Norway. 

The  aim  of  the  project  was  to  see  how  littoral  rock 
communities  developed  in  each  of  four  rocky 
shore  basins,  and  between  one  of  the  control  basins 
and  a  natural,  exposed  locality,  comparing  them 
with  each  other  and  with  a  natural  locality  (at 
Solbergstrand  Experimental  Station,  Norway). 
The  comparison  between  settlement  and  availabil- 
ity of  organisms  in  the  water  can  tell  something 
about  what  kind  of  communities  one  can  expect, 
and  how  effects  from  oil  can  be  separated  from 
effects  of  natural  events.  The  first  organisms  to 
appear  were  benthic  diatoms.  The  barnacle,  Ba- 
lanus  balanoides,  settled  down  in  April,  and  domi- 
nated the  primary  growth  (when  not  considering 
the  diatoms)  from  May  to  September.  The  barna- 
cles settled  and  grew  as  singular  individuals  in  the 
low  oil  basin  and  the  two  control  basins.  The 
grazing  was  greater  in  the  fjord  than  in  any  of  the 
basins,  because  the  periwinkles  were  more  abun- 
dant. As  a  preliminary  conclusions,  the  following 
are  proposed:  Benthic  diatoms  were  more  abun- 
dant in  basin  1  because  of  the  oil  contamination. 
This  gave  less  primary  growth  here  than  in  the 
other  basins,  either  because  a  great  amount  of 
diatoms  prevent  other  organisms  from  attaching  or 
because  other  organisms  do  not  settle  down  in 
heavy  oil  pollution.  Therefore,  the  diatoms  can 
dominate  the  substrate  with  little  or  no  competi- 
tion. The  oil  could  possibly  create  a  bacteria/ 
mucus  layer  on  the  substrate  on  which  the  diatoms 
prefer  to  settle,  or  which  prevents  the  settling  of 
other  organisms.  (See  also  W88-08482)  (Lantz- 
PTT) 
W88-08487 


POPULATION  DYNAMICS  OF  LITTORINA 
LITTOREA  IN  AN  OIL  CONTAMINATED  EN- 
VIRONMENT AT  SOLBERGSTRAND  EXPERI- 
MENTAL STATION, 

Oslo  Univ.  (Norway). 
K.  Moe,  and  E.  Lystad. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  81-92,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Gastropods,  'Benthos,  'Solbergstrand, 
'Norway,  Oil,  Hydrocarbons,  Fjords,  Seasonal 
variation,  Population  dynamics,  Aquatic  animals, 
Animal  growth. 

The  effects  of  low  oil  contamination  on  popula- 
tions of  Littorina  littorea  (L.)  were  detected  at 
both  individual  and  population  levels.  The  five 
populations  examined  are  designed  as  follows:  HO 
-  high  oil;  LO  -  low  oil;  C2  -  control  2,  C4  -  control 
4,  CF  -  control  fjord.  In  July  1982  L.  littorea  from 
all  basins  and  fjord  (CF)  were  marked  individually 
and  measured  for  growth  every  other  month  unit 
September  1983.  HO  values  indicate  higher 
growth  in  all  size  intervals  for  the  period  March  to 
September  1984,  than  for  the  same  period  in  1983. 
The  very  high  growth  values,  especially  for  indi- 
viduals in  the  size  interval  15-18  mm,  in  1984,  draw 
the  picture  of  the  Littorinas  in  C2.  With  exception 
of  the  individuals  in  size  interval  19-21  mm,  the 
growth  values  in  1984  are  higher  than  in  1983.  As 
in  HO  and  C2,  the  growth  values  of  L.  littorea  in 
LO,  unspecified  changes  in  1984  compared  to 
1983.  Low  growth  values  for  all  size  intervals 
characterized  the  Littorinas  in  C4.  It  is  only  a 
small,  if  any,  variation  between  the  values  in  1984 
and  1983.  Due  to  mechanical  damage  of  the  CF 
station  in  August  1983,  there  are  no  growth  data 
obtained  after  that  data  in  1983.  For  this  reason,  it 
is  hard  to  compare  the  1983  and  1984  periods  of 
growth.  Though  both  data  for  1983  and  1984  indi- 
cate slow  growth  for  individuals  in  all  size  inter- 
vals. (See  also  W88-08482)  (Lantz-PTT) 
W88-08488 


POPULATION    GENETICS    OF    LITTORINA 
LITTOREA  AT  SOLBERGSTRAND, 

S.  E  .  Fevolden. 


IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  93-100,  5  tab. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Gastropods,  'Population  genetics,  'Solberg- 
strand, 'Norway,  Ecological  effects,  Mytilus  Oil, 
Hydrocarbons,  Biological  studies,  Genetics,  Mus- 
sels, Adaptation,  Aquatic  animals,  Animal  growth. 

An  organism,  which  in  addition  to  Mytilus  edulis 
was  found  in  large  numbers  in  the  Solbergstrand 
basins  prior  to  oil  dosing,  was  Littorina  littorea. 
The  presence  of  low  concentration  of  oil  seemed 
to  have  much  less  effect  on  the  L.  littorea's  ability 
to  survive  than  it  had  on  M.  edulis  ability  to 
survive.  This  fact  made  it  unfeasible  to  test  wheth- 
er survival  of  Littorina  was  favored  by  certain 
genotypes.  One  year  of  oil  exposure  gave  evidence 
for  allelic  selection  in  the  6Pgdh-locus  for  those 
animals  that  grew  fast  under  oil  stress.  Animals 
that  had  been  exposed  to  oil  over  two  years,  how- 
ever, showed  no  difference  in  allele  frequencies 
between  fast  and  slow  growers.  This  could  indicate 
a  long  term  adaptation.  The  slow  growing  animals 
will  be  checked,  however,  to  see  if  their  growth  in 
the  initial  year  of  oil  exposure  were  genotypically 
linked.  The  larvae's  ability  to  settle  has  not  been 
proven  to  be  favored  by  the  presence  of  certain 
gene  alleles.  (See  also  W88-08482)  (Lantz-PTT) 
W88-08489 


POPULATION  GENETICS  OF  MYTILUS 
EDULIS  AT  SOLBERGSTRAND, 

S.  E.  Fevolden. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  101-116,  2  fig,  9  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Mytilus,  'Solbergstrand,  'Norway,  'Popula- 
tion genetics,  Genetics,  Oil,  Electrophoresis,  Mus- 
sels. 

Genetic  differentiation  among  subpopulations  of 
Mytilus  edulis  has  been  widely  reported  in  the 
literature.  This  species  was  therefore  chosen  as  one 
of  two  initial  species  to  be  studied  for  potential 
effects  of  oil  pollution  on  electrophoretic  variants 
at  selected  gene  loci.  The  few  and  minor  differ- 
ences detected  between  oil-exposed  and  non  oil- 
exposed  samples  in  this  survey  do  not  indicate  any 
strong  genetic  effect  from  the  low  concentrations 
of  oil  used.  The  oil  dosing  did  have  a  severe  effect 
on  the  mortality  of  M  edulis  in  the  basins.  For  the 
gene  systems  that  have  been  studied,  adult  animals' 
ability  to  survive  in  oil-polluted  water  could  not  be 
determined  by  genotypic  differences.  The  strong- 
est evidence  for  an  oil  influence  was  seen  among 
juveniles  on  the  Idh  locus.  The  difference  regis- 
tered between  the  two  years  of  basin  juveniles,  do 
however,  indicate  that  even  for  this  locus,  certain 
other,  and  unknown,  factors  must  exist  for  any 
selection  to  take  place.  Also  the  actual  basin  effect 
Mytilus'  genetic  structure  seems  to  be  marginal  for 
the  chosen  loci.  If  there  is  such  an  effect  it  could 
vary  from  one  year  to  the  next  and  also  have  a 
different  effect  upon  different  life  stages.  (See  also 
W88-08482)  (Lantz-PTT) 
W88-08490 


SUBLETHAL  BIOLOGICAL  EFFECTS  AND 
RECOVERY  OF  MUSSELS  (MYTILUS 
EDULIS)  FOLLOWING  CHRONIC  EXPOSURE 
TO  PETROLEUM  HYDROCARBONS:  PHYSI- 
OLOGICAL RESPONSES, 

Institute    for    Marine    Environmental     Research, 
Plymouth  (England). 
J.  Widdows,  and  P.  Donkin. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  129-140,  4  fig,  2  tab. 

Descriptors:  'Water  pollution  effects,  'Lethal 
limits,  'Toxicity,  'Mussels,  'Oil  pollution,  Oil,  Hy- 
drocarbons, Tissue  analysis,  Physiological  ecology, 
Mytilus,   Biological  studies,  North  Sea,  Norway. 


Previous  laboratory  studies  have  shown  that  physi- 
ological and  cellular  processes  of  Mytilus  edulis 
are  affected  by  chronic  exposure  to  low  and  envi- 
ronmentally realistic  concentrations  of  the  water 
accommodated  fraction  of  North  Sea  crude  oil. 
The  main  objectives  of  this  project  at  the  Solberg- 
strand Experimental  Station  were:  (1)  to  investi- 
gate the  sublethal  physiological  responses  of  M. 
edulis  following  chronic  exposure  to  two  concen- 
trations of  petroleum  hydrocarbons;  and  (2)  to 
study  the  recovery  of  M.  edulis  both  in  terms  of 
hydrocarbon  contamination  of  the  body  tissues  and 
the  toxic  effects  of  petroleum  hydrocarbons.  The 
study  found  that  there  was  a  significant  dose- 
dependent  reduction  in  the  feeding  rate  and  scope 
for  growth  of  M.  edulis  exposed  to  the  two  oil 
concentrations  (30  and  130  micrograms/L).  The 
decline  in  these  physiological  responses  was  in- 
versely related  to  the  concentration  of  hydrocar- 
bons in  the  tissues.  During  a  period  of  10  days  in 
clean  water  the  physiological  responses  of  M. 
edulis  only  partially  recovered.  After  22  days  re- 
covery there  was  a  marked  reduction  in  the  tissue 
hydrocarbon  concentration  of  the  high  oil  group 
and  this  was  concomitant  with  a  rapid  increase  in 
scope  for  growth.  There  was  evidence  of  a  slight 
overshoot  in  scope  for  growth  which  may  give  rise 
to  'catch-up'  growth.  The  rapid  decline  in  tissue 
hydrocarbon  concentration  within  22  days  was 
probably  the  combination  of  a  high  depuration  rate 
and  a  'dilution  effect'  due  to  tissue  growth.  Recov- 
ery of  low  oil  exposed  mussels  was  slower  both  in 
terms  of  tissue  depuration  and  physiological  per- 
formance. Recovery  of  both  high  and  low  oil 
groups  was  complete  after  about  55  days.  (See  also 
W88-08482)  (Lantz-PTT) 
W88-08492 


ENERGY  BALANCE  IN  LITTORINA  LIT- 
TOREA, 

Norsk  Inst,  for  Vannforskning,  Oslo. 
T.  Bakke. 

IN:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.  Norwegian  Institute 
for  Water  Research  Report  No.  0-82007,  Decem- 
ber 1984.  p  141-152,  5  fig,  3  ref. 

Descriptors:  'Energy,  'Gastropods,  'Oil  pollution, 
♦Physiological  ecology,  'Water  pollution  effects, 
Ecological  effects,  Respiration,  Ammonia,  Season- 
al variation,  Aquatic  animals,  Animal  growth, 
Benthos,  Energy. 

The  energy  uptake  and  loss  of  four  basin  popula- 
tions of  Littorina  littorea  (HO  =  high  oil;  LO  =  low 
oil;  C4  =  control  4;  C2-control  2)  and  one  shore 
population,  was  investigated  at  two  month  inter- 
vals during  the  dosing  period  and,  after  that,  until 
complete  recovery.  The  physiology  measurements 
have  shown  that  during  the  last  6  months  of  oil 
dosage  the  energy  conditions  in  the  two  oiled 
populations  were  clearly  less  favorable  than  in  all 
control  populations.  Although  not  tested  statisti- 
cally the  HO  population  showed  a  gradual  de- 
crease in  scope  for  growth  with  time,  the  LO 
population  showed  a  slight  increase.  There  was 
also  a  considerable  variation  among  the  control 
populations  with  C2  being  most  similar  to  the  oiled 
and  W  (the  winkles  on  the  shore  outside  of  the 
stone  pier  north  of  the  pump  house),  being  least 
similar.  Respiration  was  less  affected  by  oil  than 
feeding,  and  seemed  only  to  respond  to  the  dosing 
in  June.  Ammonia  excretion  seemed  not  to  be 
affected  by  oil  with  the  possible  exception  of  the 
spring  situation  when  elevated  excretion  was  found 
in  the  HO,  lO  and  C4  populations,  indicating  high 
protein  catabolism  just  at  the  start  of  the  main 
feeding  season.  The  last  period  of  measurements 
was  made  14  days  after  oil  dosing  had  terminated 
and  should  therefore  cover  a  possible  initial  recov- 
ery. The  measurements  showed  that  HO  feeding 
rates  went  up  significantly  from  August  to  Octo- 
ber, with  a  corresponding  increase  in  the  scope  for 
growth,  whereas  feeding  in  the  other  populations 
either  decreased  (C2,  W)  or  stayed  the  same  (LO, 
C4).  Respiration  and  excretion  did  not  change  to 
any  degree  that  could  be  linked  to  oil  recovery. 
(See  also  W88-08482)  (Lantz-PTT) 
W88-08493 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


SUBLETHAL  CELLULAR  AND  MOLECULAR 
JFFECTS  AND  SHORT-TERM  RECOVERY  OF 
VIUSSELS  (MYTILUS  EDULIS)  AND 
'ERIWINKLES  (LITTORINA  LITTOREA)  FOL- 
LOWING CHRONIC  EXPOSURE  TO  PETRO- 
.EUM  HYDROCARBONS, 

nstitute  for  Marine  Environmental  Research, 
'lymouth  (England). 

A.  Moore,  D.  Livingstone,  and  D.  Lowe. 
N:  Long  Term  Effects  of  Oil  on  Marine  Benthic 
Communities  in  Enclosures.   Norwegian  Institute 
or  Water  Research  Report  No.  0-82007,  Decem- 
ler  1984.  p  153-189,  13  tab,  20  ref. 

descriptors:  'Water  pollution  effects,  "Oil  pollu- 
ion,  'Physiological  ecology,  'Benthos,  'Mussels, 
Periwinkles,  'Lethal  limits,  Mytilus,  Gastropods, 
)il,  Hydrocarbons,  Toxicity,  Cellular  physiology, 
Respiration. 

'revious  studies  have  shown  that  cellular  process- 
s  of  mussels  and  periwinkles  are  affected  by 
hronic  exposure  to  low  concentrations  of  oil- 
lerived  hydrocarbons,  both  in  the  laboratory  and 
n  the  field.  One  recent  report  showed  that  compa- 
able  cellular  and  subcellular  effects  had  occurred 
ri  the  experimentally  exposed  mussels  and  periwin- 
:les  at  Solbergstrand.  This  report  reflects  the  con- 
inuing  investigations  and  also  introduces  a  new 
omponent,  namely  the  investigation  of  the  cy- 
ochrome  P-450  detoxification/toxification  system. 
"he  main  objectives  of  this  continued  investigation 
vere:  (1)  to  investigate  the  sublethal  cellular  and 
nolecular  responses  at  two  concentrations  of  hy- 
Irocarbons  on  a  seasonal  basis;  and  (2)  to  study 
hort-term,  recovery  from  and  exposure  to  hydro- 
arbons  in  both  species.  Evidence  from  this  study 
idicates  that  mussels  and  periwinkles  continue  to 
how  evidence  of  perturbation  of  lysosomal  func- 
ion  in  the  digestive  cells.  NADPH-NTR  results 
re  in  agreement  with  the  biochemical  data  for 
oth  species.  Short-term  exposure  to  hydrocarbons 
esults  in  rapid  (1  day)  destabilization  of  lysosomes. 
Ihort-term  recovery  of  lysosomal  stability  in 
eriwinkles  occurs  dramatically  between  3  and  4 
ays  at  both  oil  concentrations.  Lysosomal  stability 
i  mussels  was  fully  restored  after  53  days  in  the 
ontrol  system.  Mussels  do  not  show  any  evidence 
if  recovery  in  the  short  term.  Measurable  effects 
save  been  demonstrate  in  both  mussels  and 
eriwinkles  which  are  consistent  with  previous 
ata.  Details  of  the  response  times  for  recovery 
nd  exposure  have  been  elucidated.  (See  also  W88- 
8482)  (Lantz-PTT) 
V88-08494 


)RGANIC     ENRICHMENT     OF     SUBTIDAL 

PEDIMENTS     WITH     POWDERED     ASCHO- 

•HYLLUM  NODOSUM:  AN  EXPERIMENTAL 

TUDY  IN  THE  SOFT  BOTTOM  MESOCOSM 

lT  SOLBERGSTRAND, 

ror  primary  bibliographic  entry  see  Field  5B. 

V88-08495 


)0  POLYCYCLIC  AROMATIC  HYDROCAR- 
IONS,  ACTING  AS  PHOTOSENSITIZERS, 
'ARTICIPATE  IN  THE  TOXIC  EFFECTS  OF 
tCID  RAIN, 

llinois  Univ.  at  Chicago  Circle.  Dept.  of  Chemis- 

ry- 

.  Kagan,  E.  D.  Kagan,  I.  A.  Kagan,  and  P.  A. 

Lagan. 

N:    Photochemistry    of   Environmental    Aquatic 

lystems.  ACS  Symposium  Series  No.  327.  Ameri- 

an  Chemical  Society,  Washington,  DC.  1987.  p 

91-204,  7  fig,  4  tab,  30  ref. 

)escriptors:  'Phototoxicity,  'Toxicity,  'Acid 
ains,  'Aromatic  compounds,  'Hydrocarbons, 
Photochemistry,  Carcinogens,  Population  expo- 
ure,  Sunlight,  Chemical  properties,  Daphnia,  Fish 
opulations,  Acidity. 

he  light-dependent  toxicity  of  non-carcinogenic 
olycyclic  aromatic  hydrocarbons  (PAH)  such  as 
aphthalene,  fluorene,  phenanthrene,  chrysene,  an- 
hracene,  9-methylanthracene,  fluoranthene,  and 
'yrene  has  been  examined  in  Daphnia  magna,  Ar- 
emia  salina,  immature  Aedes  aegypti  and  Aana 
'ipiens,  and  in  fish  (Pimephales  promelas).  Data 
fere  obtained   in  the  laboratory,  except  for  the 


tadpoles  and  fish,  which  were  exposed  to  sunlight. 
The  light-dependent  toxicity  of  the  carcinogenic 
benzo(a)pyrene  in  mosquito  larvae  was  used  for 
comparison.  Although  the  mechanism  of  light-de- 
pendent toxicity  has  not  been  elucidated,  the  ef- 
fects are  probably  too  rapid  to  involve  modifica- 
tions of  the  genetic  material.  PAHs  are  generated 
in  the  combustion  processes  held  responsible  for 
acid  rain.  The  results  suggest  that  one  must  now 
question  whether  the  death  of  aquatic  organisms  in 
natural  environments  should  be  ascribed  solely  to 
an  increase  in  acidity.  It  is  possible  that  some  of  the 
ecological  damage  usually  assigned  to  acid  rain 
might  instead  be  due  to  photodynamic  reactions, 
particularly  in  aquatic  environments.  (See  also 
W88-08526)  (Friedmann-PTT) 
W88-08534 


TOXIC  SUBSTANCES  IN  RIVERS  AND 
STREAMS, 

Nature  Conservancy  Council,  Peterborough  (Eng- 
land). 

J.  M.  Hellawell. 

Environmental  Pollution  EPEBD7,  Vol.  50,  No.  1 
and  2,  p  61-85,  1988.  6  tab,  106  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Pollutants,  'Pollutant  identification,  'Rivers, 
'Streams,  'Poisons,  'Heavy  metals,  'Pesticides, 
Polychlorinated   biphenyls,   Field   tests,   Bioassay. 

Many  of  the  toxic  substances  entering  freshwaters 
today  are  those  which  were  present  several  dec- 
ades ago,  but  others  have  become  significant  re- 
cently. The  effects  of  toxicants  in  flowing  waters 
are  modified  by  unidirectional  transport  and  dis- 
persion which  afford  the  potential  for  a  degree  of 
self-purification.  The  chemical  quality  of  the  re- 
ceiving water  also  affects  toxicity.  Biological  fac- 
tors also  contribute  to  the  ultimate  effect  of  pollut- 
ants. The  potential  for  the  accumulation  of  toxic 
substances  within  tissues  increases  the  significance 
of  certain  pollutants  which  may  be  present  in 
water  even  though  ambient  concentrations  are 
very  low.  The  biota  of  flowing  waters  may  be 
restored,  following  catastrophic  entry  of  pollut- 
ants, by  drift  from  unaffected  regions  upstream. 
The  range  of  potential  toxic  substances  is  very 
extensive  and  includes  inorganic  poisons,  organic 
poisons,  heavy  metals,  pesticides,  and  PCBs. 
Metals,  pesticides  and  PCBs  have  the  greatest  for 
bioaccumulation.  Few  generalizations  can  be  made 
regarding  the  effect  of  toxic  substances  on  the 
biota.  Each  species  tends  to  respond  to  different 
toxicants  in  different  ways  and  even  at  different 
stages  in  its  life  history.  Toxicity  tests  conducted 
under  controlled  laboratory  conditions  sometimes 
produce  conflicting  results;  it  is  not  then  unexpect- 
ed that  field  observations  should  sometimes  vary 
widely.  Determination  of  toxicity  in  laboratory 
tests  must  be  applied  with  caution  to  field  condi- 
tions and  it  is  not  wise  to  extrapolate  findings  to 
other  species  and  environments.  (Author's  ab- 
stract) 
W88-08562 


SILENT  EPIDEMIC  OF  ENVIRONMENTAL 
METAL  POISONING, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu. 

Environmental  Pollution  EPEBD7,  Vol.  50,  No.  1 
and  2,  p  139-161,  1988.  1  fig,  5  tab,  68  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution sources,  'Population  exposure,  'Heavy 
metals,  'Public  health,  'Toxins,  Epidemiology, 
Metal  poisoning,  Air  pollution,  Water  pollution, 
Pollutants,  Developing  countries,  Urban  areas, 
Trace  metals,  Drinking  water,  Soils,  Fish,  Tissue 
analysis,  Crops. 

The  main  objective  of  this  paper  is  to  provoke  and 
stimulate  debate  on  the  health  effects  of  long-term, 
low-level  exposure  of  human  populations  to  toxic 
metals.  Sources  of  trace  metals  in  the  environment, 
prevalence  of  subclinical  effects  of  metal  poisoning 
on  the  general  population,  and  trace  metals  as 
confounding  factors  in  other  disease  are  discussed. 
Over  one  billion  human  'guinea-pigs'  are  now 
being  exposed  to  elevated  levels  of  toxic  metals 


and  metalloids  in  the  environment.  The  number  of 
persons  suffering  from  subclinical  metal  poisoning 
is  believed  to  be  several  million.  A  large  portion  of 
the  cases  are  in  developed  countries  but  the  urban 
areas  of  developing  countries  have  become  hot- 
spots  of  metal  pollution,  and  the  populations  of 
such  countries  are  particularly  susceptible  to  envi- 
ronmental toxins.  Metal  exposure  derives  from 
such  sources  as  drinking  water,  soils  and  crops, 
and  fish  and  seafoods.  As  a  global  problem,  the 
potential  health  effects  of  metallic  hazards  should 
be  a  matter  of  public  health  concern,  especially  if 
the  emissions  of  toxic  metals  into  the  environmen- 
tal continues  at  the  current  rate.  (Roseman-PTT) 
W88-08563 


REDUCTION  IN  ORGANIC  EFFLUENT 
STATIC  ACUTE  TOXICITY  TO  FATHEAD 
MINNOWS  BY  VARIOUS  AERATION  TECH- 
NIQUES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08564 


EFFECTS  OF  SODIUM  PENTACHLORO- 
PHENATE  ON  THE  ECOLOGY  OF  A  FRESH- 
WATER MODEL  ECOSYSTEM, 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Botanik,  Lehrgebeit  Systematik  und  Oe- 

kophysiologie. 

D.  Feind,  F.  J.  Zieris,  and  W.  Huber. 

Environmental  Pollution  EPEBD7,  Vol.  50,  No.  3, 

p  211-223,  1988.  10  fig,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Ecosys- 
tems, 'Macrophytes,  'Aquatic  animals,  'Phyto- 
plankton,  'Sodium  pentachlorophenate,  Pollution 
effects,  Rotifers,  Cyclopids,  Model  studies,  Envi- 
ronmental effects,  Aquatic  plants,  Pollutants, 
Water  pollution,  Microcosms. 

An  outdoor  model  ecosystem  was  designed  for  the 
ecotoxicological  evaluation  of  xenobiotics.  Two 
years  were  necessary  before  the  artificial  pond 
reached  a  steady  state.  During  this  time  the  com- 
position of  the  community  and  its  functions  were 
investigated.  The  authors  recorded  the  amount  of 
nutrients  and  the  02-C02  metabolism  in  the  water, 
the  density  and  diversity  of  the  phytoplankton,  the 
aquatic  macrophytes  and  the  fauna,  the  microbial 
activity  in  the  sediment,  and  the  environmental 
impacts  on  the  ecosystem.  A  short  time  before  the 
application  of  sodium  pentachlorophenate  (Na- 
PCP)  the  ecosystem  was  divided  into  three  identi- 
cal subunits.  One  of  these  was  used  as  an  internal 
control,  the  others  were  contaminated  with  two 
different  concentrations  of  Na-PCP  (0.1  and  0.3 
mg  per  I).  These  concentrations  were  maintained 
over  a  period  of  eight  weeks.  Ecological  changes 
in  the  contaminated  compartments  were  investigat- 
ed during  a  period  of  one  year.  The  results  were 
compared  with  those  of  single-species  tests.  Signifi- 
cant variations  were  observed  only  in  the  unit 
receiving  0.3  mg  Na-PCP  per  1.  A  short  time  after 
starting  the  experiment,  the  number  of  rotifers  and 
cyclopids  decreased.  Primary  producers  were  not 
affected.  An  increase  of  the  chloride  levels  in  the 
water  indicated  degradation  processes.  One  year 
after  application  of  the  chemical,  the  remineraliza- 
tion  of  nutrients  was  disturbed.  This  resulted  in 
diminution  of  the  phytoplankton  and  the  aquatic 
fauna.  (Author's  abstract) 
W88-08565 


BIOINDICATION  BY  MACROPHYTES  -  CAN 
MACROPHYTES  INDICATE  SAPROBITY 
(BIOINDIKATION  DURCH  MAKROPHYTEN  - 
INDIZIEREN  MAKROPHYTEN  SAPROBIE), 

Bayerisches     Landesamt     fuer     Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
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POPULATION    DYNAMICS    OF   DUCKWEED 
COVER  IN  POLDER  DITCHES, 

Leiden  Rijksuniversiteit  (Netherlands).  Centre  for 
Environmental  Studies. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

W.  T.  de  Groot.  F.  M.  W.  de  Jong,  and  M.  M.  H. 
E.  van  den  Berg. 

Archiv  fuer  Hydrobiologie  AHYBA4.  Vol.  109, 
No.  4,  p  601-618,  June  1987.  6  fig.  2  tab,  16  ref. 

Descriptors:  'Agricultural  runoff,  *Polder  ditches, 
•Duckweed.  'Limnology,  *Aquatic  plants,  *Eu- 
trophication,  *Cycling  nutrients,  Statistical  meth- 
ods. Plants,  Ponds,  Nonpoint  pollution  sources, 
Water  pollution  sources.  Nitrogen,  Phosphates, 
Species  composition.  Aquatic  habitats. 

Excessive  duckweed  growth  threatens  the  species 
diversity  of  Dutch  polder  ditches.  The  extent 
duckweed  growth  may  be  ascribed  to  eutrophica- 
tion  (i.e.,  the  agricultural  nutrient  input  on  the  land 
parcels  adjacent  to  the  ditches)  was  investigated  in 
a  field  study.  The  study  shows  that  clear  relations 
exist  between  the  nitrogen  input  and  the  phosphate 
concentrations  on  one  hand  with  duckweed 
growth  and  duckweed  cover  at  the  other.  The 
correlation  coefficients  of  these  relations  range  be- 
tween r  =  0.71  and  r  =  0.92.  (Author's  abstract) 
W88-08598 


EFFECTS  OF  HEAVY  METALS  ON  THE 
FRESHWATER  SNAIL,  SEMISULCOSPIRA 
BENSONI,  IN  A  CLOSED  MINING  AREA,  (IN 
JAPANESE), 

Nagasaki  Prefecture  Inst,  of  Health  Science  and 

Envirnomental  Science  (Japan). 

S.  Ishizaki,  and  H.  Hamada. 

Japanese  Journal  of  Limnology,  Vol.  48,  No.  2,  p 

91-98,  April  1987.3  fig,  5  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Snails,  'Semisulcospira  bensoni,  'Bioindi- 
cators,  Cadmium,  Lead,  Zinc,  Mortality,  Pollutant 
identification,  Path  of  pollutants,  Mine  drainage. 

The  effects  of  closed  mine  effluent  on  the  freshwa- 
ter snail,  Semisulcospira  bensoni,  were  studied  in 
the  Sasu  River  in  the  Tsushima  Islands.  Concentra- 
tions of  Cd,  Pb,  and  Zn  were  consistently  higher  in 
the  soft  parts  of  the  snails  from  the  Sasu  River  than 
in  those  from  the  Se  River,  which  served  as  a 
control  river  in  the  Tsushima  Islands.  The  same 
trend  was  observed  for  the  concentrations  in  the 
shells.  The  snails  collected  at  the  lower  reaches  of 
the  Se  River  were  placed  in  cages  at  the  lower 
reaches  of  the  Sasu  River  and  of  the  Se  River  itself 
for  a  month.  The  mortality  of  these  snails  was 
significantly  higher  in  the  Sasu  River  than  in  the 
Se  River.  In  the  Sasu  River  remarkably  high  con- 
centrations of  heavy  metals  were  detected  in  the 
attached  substance  mainly  composed  of  algae.  The 
heavy  metals  were  not  detected  in  the  water  of  the 
Se  River,  while  a  certain  amount  of  heavy  metals 
was  found  in  those  of  the  Sasu  River.  The  Zn 
concentration  was  relatively  high.  These  results 
suggest  that  S.  bensoni  is  a  useful  monitoring  orga- 
nism for  the  assessment  of  heavy  metal  pollution, 
and  the  snails  may  be  affected  by  heavy  metals 
through  the  food  (attached  algae)  as  well  as  by  the 
ambient  water.  (Vernooy-PTT) 
W88-08636 


BRANCHIAL  PATHOGENESIS  IN  A  FRESH- 
WATER FISH,  PUNTIUS  CONCHONIUS 
HAM.,  CHRONICALLY  EXPOSED  TO  SUBLE- 
THAL CONCENTRATIONS  OF  CADMIUM, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

T.  S.  Gill,  J.  C.  Pant,  and  H.  Tewari. 
Ecotoxicology        and        Environmental        Safety 
EESADV,  Vol.  15,  No.  2,  p  153-161,  April  1988.  4 
fig,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Fish,  'Cadmium,  'Heavy  metals,  Metals,  Suble- 
thal effects,  Gills. 

Effects  of  sublethal  concentrations,  630  and  840 
micrograms/liter  (0.05  and  0.066  fractions  of  the 
96-hour  LC50)  of  cadmium  chloride  on  the  gills  of 
a  freshwater  fish,  Puntius  conchonius,  were  exam- 
ined by  light  microscopy  during  a  12-week  expo- 
sure The  secondary  gill  lamellae  showed  disrupted 
epithelium,  necrosis,  accumulation  of  cellular 
debris,  capillary  congestion,  and  wilting  of  the 
pillar  cell  system.  Hypertrophy  and  hyperplasia  of 


chloride  cells  as  well  as  partial  or  complete  fusion 
of  secondary  lamellae  also  occurred  in  the  Cd- 
exposed  fish.  Branchial  lesions  together  with  co- 
agulation film  anoxia  are  likely  to  result  in  serious 
respiratory  distress  and  related  tissue  hypoxia.  (Au- 
thor's abstract) 
W88-08671 


BIOMONITORING  OF  OIL  SPILL  IN  A 
BOREAL  ARCHIPELAGO  BY  XENOBIOTIC 
BIOTRANSFORMATION  IN  PERCH  (PERCA 
FLUVIATILIS), 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
P.  Lindstrom-Seppa. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  2,  p  162-170,  April  1988.  6 
fig,  2  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  spills, 
'Fish,  'Toxicity,  'Monitoring,  'Bioindicators, 
'Biotransformation,  Metabolism,  Perch,  Gulf  of 
Bothnia,  Finland,  Enzymes,  Sublethal  effects. 

The  effect  of  an  accidental  oil  spill  (250  tons)  in  a 
boreal  archipelago  (Gulf  of  Bothnia,  Vaasa,  Fin- 
land) on  xenobiotic  metabolism  of  local  perch 
(Perca  fluviatilis)  was  monitored  for  1.5  years.  The 
monooxygenase  (benzo(a)pyrene,  7-ethoxycou- 
marin  O-deethylase,  7-ethoxyresorufin  O-deethy- 
lase)  and  conjugation  (UDPglucuronosyltransfer- 
ase,  glutathione  S-transferase)  activities  of  perch 
liver  were  determined  from  control  areas  and  those 
areas  where  oil  had  spilled.  Only  a  slight  induction 
in  monooxygenase  activities  was  seen  in  perch 
caught  near  the  oil  spill  4  months  after  the  acci- 
dent. The  induction  of  monooxygenase  activities 
detected  with  the  fuel  oil  in  laboratory  experiments 
was,  however,  clear.  After  a  single  dose,  it  rose 
rapidly  and  quickly  disappeared.  Conjugation 
enzyme  activities  were  not  affected  in  the  laborato- 
ry. It  was  concluded  that  the  fish  were  not  severe- 
ly contaminated  with  polycyclic  aromatic  hydro- 
carbons derived  from  the  fuel  oil.  The  oil  accident 
in  the  Vaasa  archipelago  was  not  very  severe;  the 
response  did  not  last  long.  (Cassar-PTT) 
W88-08672 


TOXIC    EFFECTS    OF   THREE    MERCURIAL 
COMPOUNDS  ON  SURVIVAL,  AND  HISTOL- 
OGY  OF  THE   KIDNEY   OF   THE   CATFISH 
CLARIAS  BATRACHUS  (L.), 
Banaras  Hindu  Univ.,  Varanasi  (India).  Centre  of 
Advanced  Study  in  Zoology. 
R.  Kirubagaran,  and  K.  P.  Joy. 
Ecotoxicology       and        Environmental        Safety 
EESADV,  Vol.  15,  No.  2,  p  171-179,  April  1988. 
10  fig,  1  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Mer- 
cury, 'Heavy  metals,  'Toxicity,  Catfish,  Methyl- 
mercuric  chloride.  Mercuric  chloride,  Emisan  6, 
Methoxyethyl  mercury  chloride,  Sublethal  effects. 

In  Clarias  batrachus,  methylmercuric  chloride 
(CH3HgCl)  was  1.18  and  10.05  times  more  toxic 
than  mercuric  chloride  (HgC12)  and  emisan  6 
(methoxyethyl  mercury  chloride),  respectively,  for 
96  hours.  A  similar  trend  was  observed  at  24,  48, 
and  72  hours.  Exposure  of  the  catfish  to  sublethal 
concentrations  of  these  mercurials  for  14  and  28 
days  caused  progressive  changes  in  the  kidney. 
The  diameter  of  the  proximal  convoluted  tubules 
was  increased,  the  epithelial  cells  were  hypertro- 
phied,  and  the  lumen  was  reduced  and  filled  with 
secretory  material  and  sloughed-off  cells.  In  14-day 
emisan  6-treated  fish,  some  glomeruli  were  also 
degenerated.  Exposure  of  the  catfish  to  toxicologi- 
cally  safe  concentrations  of  the  mercurials  for  90 
days  caused  vacuolation,  atrophy,  and  extensive 
damage  of  the  tubules  in  HgC12-  and  CH3HgCl- 
treated  fish,  and  hypertrophy  and  vacuolation  of 
epithelial  cells  of  some  tubules  in  the  emisan  6- 
treated  fish.  Regeneration  was  noticed  in  the  90- 
day  HgC12-exposed  group.  After  180  days  of  expo- 
sure, however,  histology  of  the  kidney  appeared 
normal  in  all  the  groups.  (Author's  abstract) 
W88-08673 


ACTION  OF  MALATHION  PLUS  LINDANE 
PESTICIDE  ON  CRUSTACEAN  POPULA- 
TIONS, 


Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

E.  Fores,  and  F.  A.  Comin. 

Ecotoxicology       and        Environmental        Safety 

EESADV,  Vol.  15,  No.  2,  p  180-185,  April  1988.  4 

tab,  13  ref. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Crustaceans,  'Zooplankton,  'Lindane, 
'Malathion,  Pesticides,  Biocides,  Cladocerans,  Co- 
pepods,  Aquatic  habitats,  Habitats,  Rotifers,  Rice 
fields,  Ebro  River,  Spain. 

The  effects  of  malathion  plus  lindane  biocide  on 
Moina  and  Acanthocyclops  populations  were 
tested  under  experimental  conditions.  The  LC50 
(24-hour)  for  Moina  was  0.00034  ml/liter.  Percent- 
ages of  Acanthocyclops  surviving  different  biocide 
doses  within  the  range  0.0002-0.0006  ml/liter  were 
not  significantly  different  from  each  other.  The 
biocide  dose  used  by  the  farmers  in  rice  fields  in 
the  Ebro  River  Delta  (0.00057  ml/liter)  against 
crustaceans  is  high  enough  to  control  cladoderan 
and  copepod  populations.  A  lower  dose  would  also 
be  successful.  Recovery  of  the  zooplankton  popu- 
lations in  rice  fields  after  biocide  use  is  initially 
accomplished  by  Rotifera  spp.  and  then  by  crusta- 
ceans. This  takes  place  mainly  through  the  irriga- 
tion channel.  (Author's  abstract) 
W88-08674 


TOXICITY  OF  AN  ANIONIC  DETERGENT, 
DODECYLBENZENE  SODIUM  SULFONATE, 
TO  A  FRESHWATER  FISH,  RITA  RITA:  DE- 
TERMINATION OF  LCS0  VALUES  BY  DIF- 
FERENT METHODS, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  ol 
Zoology. 
D.  Roy. 

Ecotoxicology  and  Environmental  Safety 
EESADV,  Vol.  15,  No.  2,  p  186-194,  April  1988. 2 
fig,  5  tab,  6  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  'Tox- 
icity, 'Surfactants,  'Detergents,  Sodium  dodecyl- 
benzene  sulfon.  te,  Bioassay,  Assay,  Fish  behavior 

LC50  values  and  their  95%  confidence  limits  were 
obtained  for  various  intervals  of  exposure  of  Riti 
rita  specimens  to  sodium  dodecylbenzene  sulfonatf 
using  the  following  methods:  graphic  method  (7.K 
mg/liter),  logistic  method  (7.09  mg/liter),  Spear 
man-Karber  estimation  (6.926279  mg/liter),  am 
trimmed  Spearman-Karber  method  (6.96890  mg/ 
liter,  20%  trimmed).  The  rapid  graphic  methot 
and  the  probit  and  logit  methods  were  not  fount 
suitable  for  routine  bioassays.  The  Spearman 
Karber  method  functioned  well  only  with  smal 
sample  sizes.  The  trimmed  Spearman-Karber  esti 
mation  was  reasonably  precise  and  accurate  ant 
was  deemed  the  most  advantageous  for  a  series  o 
bioassays.  Fish  in  low  detergent  concentration 
(<7  mg/liter)  showed  little  change  in  behavior 
However,  at  higher  concentrations  they  showet 
rapid  jerky  movement,  restlessness,  muscle  spasm 
and  body  torsion.  (Cassar-PTT) 
W88-08675 


IMPACT  OF  DETERGENTS  ON  THE  PRO 
TEIN  HISTOCHEMISTRY  OF  VARIOUS  CELI 
TYPES  OF  THE  GILL  EPITHELIUM  OF  RTD 
RITA, 

Banaras  Hindu  Univ.,  Varanasi  (India).   Dept.  o 

Zoology. 

D.  Roy. 

Ecotoxicology       and        Environmental        Safet; 

EESADV,  Vol.  15,  No.  2,  p  206-211,  April  1988. 

tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  *To> 
icity,  'Surfactants,  'Detergents,  Sodium  dodecyl 
benzene  sulfonate,  Gills,  Proteins. 

Fish,  Rita  rita,  were  exposed  to  an  anionic  detei 
gent,  sodium  dodecylbenzene  sulfonate.  6.9  mg 
liter  of  tap  water  (96-hour  LC50  of  the  detergent 
A  gradual  decrease  in  the  protein  constituents  c 
the  major  cell  types,  viz,  the  epithelial  cells  and  th 
goblet  mucous  cells  in  the  epithelium  lining  the  gi 
arch,  gill  filament,  and  club  cells  present  only  i 
the  gill  arch  epithelium  was  observed  by  using 
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ies  of  histochemical  techniques.  The  results  indi- 
e  that  the  detergent  action  on  the  gill  epithelium 
instant  and  that  the  detergents  may  be  exerting 
•ir  effects  not  only  by  contact  but  also  may  be 
letrating  through  the  membrane.  (Cassar-PTT) 
58-08676 


3DULATION  OF  CARBOHYDRATE  ME- 
BOLISM  IN  THE  SELECTED  TISSUES  OF 
VRINE  PRAWN,  PENAEUS  INDICUS  (H. 
LNE  EDWARDS),  UNDER  PHOSPHAMI- 
W-INDUCED  STRESS, 

Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
irine  Zoology. 

Srinivasulu  Reddy,  and  K.  V.  Ramana  Rao. 
otoxicology       and       Environmental        Safety 
;SADV,  Vol.  15,  No.  2,  p  212-220,  April  1988.  5 
,  31  ref. 

scriptors:  'Water  pollution  effects,  'Metabo- 
n,  'Carbohydrates,  'Insecticides,  'Phosphami- 
l,   *Shrimp,   Pesticides,   Sublethal  effects,   En- 


anges  in  carbohydrate  metabolism  were  studied 
midgut  gland,  muscle,  and  gill  tissues  of  marine 
wn  Penaeus  indicus  exposed  to  a  sublethal  con- 
ization (0.3  ppm)  of  phosphamidon.  A  signifi- 
it  decrease  in  glycogen  and  pyruvate  and  an 
rease  in  lactate  content  were  observed  in  all 
jsphamidon-exposed  prawn  tissues  after  96 
irs.  An  increase  in  phosphorylase  a  and  aldolase 
ivity  levels  suggested  the  increased  formation  of 
ise  sugars  during  phosphamidon  toxicity.  LDH 
ivity  was  considerably  decreased,  and  an  incre- 
nt  in  lactate  content  was  observed,  indicating 
uced  mobilization  of  pyruvate  into  the  citric 
i  cycle.  Glucose-6-phosphate  dehydrogenase 
ivity  was  considerably  increased,  suggesting  the 
lanced  oxidation  of  glucose  in  the  hexose  mono- 
)sphate  shunt  pathway.  Krebs  cycle  enzymes 
h  as  NAD-isocitrate  dehydrogenase,  succinate 
lydrogenase  and  malate  dehydrogenase  were 
reased,  suggesting  an  impairment  in  mitochon- 
il  oxidative  metabolism  due  to  the  acute  toxic 
>act  of  phosphamidon.  Cytochrome-c  oxidase 
I  Mg++  ATPase  activity  levels  were  also  de- 
ased  considerably,  suggesting  impaired  energy 
thesis  and  breakdown  during  phosphamidon 
icity,  as  a  result  of  reduced  oxidation  of  glucose 
obically.  The  increase  in  acid  and  alkaline  phos- 
itase  activities  indicates  the  enhanced  break- 
yn  of  phosphate  to  release  energy  in  view  of 
ibition  or  impairment  in  the  ATPase  system 
ing  phosphamidon-induced  stress.  These  results 
gest  that  phosphamidon  has  a  profound  effect 
the  oxidative  metabolism  of  prawn,  which  re- 
:s  in  the  triggering  of  compensatory  metabolic 
hways  for  survivability.  (Author's  abstract) 
;8-08677 


PACT  OF  ENDOSULFAN  (THIODAN)  EC  35 
I  BEHAVIOR  AND  DYNAMICS  OF  OOCYTE 
VELOPMENT  IN  THE  TELEOSTEAN  FISH, 
LISA  (TRICHOGASTER)  FASCIATUS, 

:hhunga  Coll.,  Aizawl  (India).  Dept.  of  Zoolo- 

C.  Pandey. 

Jtoxicology  and  Environmental  Safety 
SADV,  Vol.  15,  No.  2,  p  221-225,  April  1988.  3 
2  tab,  15  ref. 

scriptors:  'Water  pollution  effects,  *Fish, 
ggs,  'Toxicity,  'Insecticides,  Endosulfan,  Pesti- 
es,  Fish  eggs,  Fish  reproduction.,  Sublethal  ef- 
ts. 

tomorphological  responses  of  the  ovary  of  a 
ihwater  percoid  fish,  Colisa  (T.)  fasciatus,  to 
itment  with  the  pesticide,  endosulfan  or  thiodan 
35,  were  recorded.  Adult  sexually  mature  fe- 
les  used  in  the  study  were  in  the  prespawning 
ise  of  the  ovarian  cycle.  The  30-day  experiment 
i  conducted  under  natural  room  temperature 
I  day-night  length.  Fish  were  maintained  in  1 
n  endosulfan  solution,  which  was  changed  on 
xnate  days  after  feeding  with  minced  goat  liver. 
t  following  changes  were  observed  in  the  treat- 
fish:  (I)  ovarian  activity  was  retarded;  (2)  the 
irian  wall  became  thicker;  (3)  the  diameter  of 
jonia  and  stage  I  oocytes  was  not  changed  but 


that  of  stages  II  and  III  oocytes  was  greatly  re- 
duced; (4)  the  percentage  of  stage  I  oogonia  and 
atretic  oocytes  increased  considerably,  that  of 
stages  II  and  II  oocytes  diminished  significantly; 
and  (5)  yolk  in  stage  III  oocytes  appeared  clumped 
and  damaged.  (Cassar-PTT) 
W88-08678 


IN  VIVO  RECOVERY  OF  ACETYLCHOLINES- 
TERASE ACTIVITY  FROM  PHOSPHAMIDON 
AND  METHYLPARATHION  INDUCED  INHI- 
BITION IN  THE  NERVOUS  TISSUE  OF  PEN- 
AEID  PRAWN  (METAPENAEUS  MONO- 
CEROS), 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 
Marine  Zoology. 

M.  Srinivasulu  Reddy,  and  K.  V.  Ramana  Rao. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  752-758, 
May  1988.  2  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Shrimp,  'Toxicity,  'Phosphamidon, 
'Methyl  parathion,  Pesticides,  Acetylcholinester- 
ase, Sublethal  effects,  Organophosphorus  pesti- 
cides, Enzymes. 

Acetylcholinesterase  activity  levels  were  assayed 
in  the  nervous  tissue  of  prawn  (Metapenaeus  mon- 
oceros)  exposed  to  lethal  and  sublethal  concentra- 
tions of  two  insecticides  for  up  to  48  hours.  Expo- 
sure to  phosphamidon  at  concentrations  of  0.4  and 
1.2  ppm  reduced  acetylcholinesterase  activity  by 
28.03%  and  53.61%.  respectively.  Smaller  concen- 
trations of  methylparathion  were  required  to 
produce  similar  effects;  34.88%  reduction  of  ace- 
tylcholinesterase activity  at  0.04  ppm  and  63.60% 
at  0.12  ppm.  After  transfer  of  the  pesticide-exposed 
prawns  to  toxicant-free  water,  acetylcholinesterase 
activity  in  nervous  tissue  showed  a  progressive 
recovery-almost  normal  within  7  days  for  the 
sublethal  doses.  Prawns  exposed  to  lethal  concen- 
trations failed  to  reach  control  values,  indicating 
damage  to  nervous  tissue  and  retention  of  organo- 
phosphate  in  tissues.  (Cassar-PTT) 
W88-08685 


CADMIUM  INDUCED  INHIBITION  OF  THE 
NA  +  /K  +  ATPASE  ACTIVITY  IN  TISSUES  OF 
CRAB  SCYLLA  SERRATA  (FORSKAL), 

Ramniranjan     Jhunjhunwala     Arts    and     Science 

Coll.,  Ghatkopar  (India).  Dept.  of  Zoology. 

D.  M.  Dhavale,  V.  B.  Masurekar,  and  B.  A. 

Giridhar. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40,  No.  5,  p  759-763, 

May  1988.  1  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
'Heavy  metals,  'Crabs,  'Toxicity,  Crustaceans, 
Metals,  Enzymes,  Sublethal  effects. 

ATPase  activity  was  measured  in  gill  and  hepato- 
pancreas  of  Scylla  serrata  (Forskal)  crabs  after 
exposure  to  0.3-24.0  mg/liter  cadmium  chloride  for 
4  to  30  days.  In  a  four-day  exposure  at  24.0  mg/ 
liter  Cd,  the  %  inhibition  of  ATPase  activity  was 
62.45%  in  gill  tissue  and  36.6%  in  hepatopancreas 
tissue.  Enzyme  activity  inhibition  at  lesser  Cd  con- 
centrations and  longer  exposure  periods  ranged 
from  25.63%  to  71.01%  in  gill  tissue  and  from 
13.8%  to  62.01%  in  hepatopancreas  tissue.  The 
mechanism  of  toxicity  was  attributed  to  aberrations 
in  osmoregulation.  (Cassar-PTT) 
W88-08686 


EFFECTS  OF  PULSED-  AND  SPIKED-EXPO- 
SURE TO  METHOXYCHLOR  ON  EARLY  LIFE 
STAGES  OF  RAINBOW  TROUT, 

Alberta  Environmental  Centre,  Vegreville. 

T.  A.  Hemig,  E.  J.  McGuinness,  L.  M.  George, 

and  K.  A.  Blumhagen. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40,  No.  5,  p  764-770, 

May  1988.  4  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Fish,  'In- 
secticides, 'Methoxychlor,  'Trout,  'Toxicity,  Pes- 
ticides, Fish  reproduction.  Eggs,  Fish  eggs. 


Effects  Of  Pollution — Group  5C 

Exposure  of  eyed-eggs  of  rainbow  trout  to  pulsed 
methoxychlor  applications  at  concentrations  up  to 
580  microgram/liter  had  no  detectable  impact  on 
egg  hatchability,  the  timing  of  50%  hatch,  the 
duration  of  95%  hatch,  or  on  subsequent  alevin 
survival.  Likewise,  2-hour  pulsed  exposure  of  3- 
day-old-  alevins  to  up  to  402  microgram/liter  of 
methoxychlor  had  no  effect  on  alevin  survival.  In 
spiked  studies,  methoxychlor  at  concentrations  of 
<0.03,  1.0,  and  9.2  microgram/liter  was  applied  to 
rainbow  trout  eggs  at  1.5  days  after  fertilization 
and  effects  studied  for  68  days.  Spiked  exposure  up 
to  9.2  microgram/liter  did  not  significantly  change 
the  rate  of  yolk  absorption,  yolk-to-tissue  conver- 
sion efficiency,  rate  of  tissue  growth,  or  maximum 
tissue  weight  achieved  on  yolk  alone.  Neither  de- 
velopment nor  composition  of  trout  were  affected. 
No  effects  were  noted  on  egg  hatchability  or  sub- 
sequent alevin  survival.  However,  at  the  highest 
concentration  tested,  premature  hatching  was  no- 
ticed. This  is  a  reaction  to  adverse  environmental 
stress.  This  was  deemed  of  minimal  biological  sig- 
nificance because  of  the  absence  of  subsequent 
effects  on  fish  size,  composition,  and  developmen- 
tal stage.  (Cassar-PTT) 
W88-08687 


DIETARY  EXPOSURE  OF  BLUEGILLS  (LEPO- 
MIS  MACROCHIRUS)  TO  (75)  SE:  UPTAKE 
AND  DISTRIBUTION  IN  ORGANS  AND  TIS- 
SUES, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
R.  B.  Gillespie,  P.  C.  Baumann,  and  C.  T.  Singley. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  771-778, 
May  1988.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Selenium,  'Fish,  'Bioaccumulation,  Ac- 
cumulation, Bluegills. 

Tissue  distribution  of  Se75  was  studied  in  bluegills 
fed  with  mealworms  injected  with  labeled  seleno- 
methionine. Uptake  of  isotope  was  greatest  in  liver 
tissue  (range  of  mean  activity,  0.89-1.66  microCi/g 
protein).  Testis  tissue  accumulated  0.55-0.90  mi- 
croCi/g  protein.  Ovary,  heart,  blood,  and  skeletal 
muscle  accumulated  the  least  (0.19-0.51  microCi/g 
protein).  Activity  in  liver  and  testis  over  the  12- 
week  exposure  period  increased,  whereas  that  in 
skeletal  muscle  and  heart  remained  nearly  con- 
stant. (Cassar-PTT) 
W88-08688 


TOXICITY  OF  SELECTED  INSECTICIDES 
(THIODAN,  SECURITY,  SPARTAN,  AND 
SEVIN)  TO  MOSQUITOFISH,  GAMBUSIA  AF- 
FINIS, 

Southern  Univ.,  Baton  Rouge,  LA.  Dept.  of  Bio- 
logical Sciences. 
S.  M.  Naqvi,  and  R.  Hawkins. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  779-784, 
May   1988.  2  tab,   14  ref.  NIH  Grant  No.  8135. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Fish,  'Toxicity,  Mosquitofish,  Endosulfan, 
Carbaryl,  Pyrethrins,  Malathion,  Pesticides. 

LC50  values  for  several  insecticides  on  a  nontarget 
species,  mosquitofish,  were  as  follows:  Thiodan 
(endosulfan,  50%  wettable  powder),  1.3  micro- 
gram/liter; Spartan  (synthetic  pyrethroid,  47% 
active  ingredient),  12.0  microgram/liter;  Security 
(56.1%  malathion  formulation),  0.2  mg/liter;  and 
Sevin  (5%  carbaryl),  204.0  mg/liter.  The  LC5 
values  for  the  above  materials  were  Thiodan,  0.48 
microgram/liter;  Security,  4.10  microgram/liter, 
Spartan,  0.07  mg/liter,  and  Sevin,  103.00  mg/liter. 
The  LC99  values  were  5.1  microgram/liter,  53.1 
microgram/liter,  1.14  mg. liter,  and  536  mg/liter, 
respectively.  It  is  suggested  that  Sevin  may  be  one 
of  the  safest  insecticides  that  could  be  used  near 
natural  waters  containing  mosquitofish  population. 
(Cassar-PTT) 
W88-08689 


DAILY    STUDY    OF   THE    DIATOM    SPRING 
BLOOM  AT  ROSCOFF  (FRANCE)  IN  1985:  I. 


121 
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Group  5C— Effects  Of  Pollution 

THE  SPRING  BLOOM  WITHIN  THE  ANNUAL 
CYCLE, 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  RoscofT  (France). 

For  primary  bibliographic  entry  see  Field  21. 

W88-08725 


EFFECTS  OF  MICRO-SCALE  IN  SITU  ENVI- 
RONMENTAL GRADIENTS  CONCERNING 
WATER  QUALITIES  ON  THE  STRUCTURE  OF 
THE  PHYTOPLANKTON  IN  A  COASTAL  EM- 
BAYMENT, 

Hiroshima  Univ.  (Japan).  Inst,  of  Environmental 
Chemistry. 
T.  Mukai. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  25,  No.  4,  p  447-458,  October  1987.  4  fig,  4 
tab,  14ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  •Environmental  gradient,  'Phytoplankton, 
•Coastal  waters,  'Bays,  Aquatic  habitat,  Species 
diversity,  Physical  properties,  Chemical  properties, 
Salinity,  Water  temperature,  Nutrients,  Hiroshima 
Bay,  Japan. 

An  attempt  was  made  to  clarify  the  effects  of 
micro-scale  in  situ  environmental  gradients  con- 
cerning water  qualities  on  the  structure  of  the 
phytoplankton  community  in  Hiroshima  Bay, 
Japan.  These  water  qualities  interact  in  such  a  way 
that  they  should  be  considered  simultaneously  with 
habitat,  particularly  in  a  semi-enclosed  coastal  em- 
bayment  which  is  heavily  exposed  to  various  pollu- 
tion stresses.  The  differentiation  in  the  phytoplank- 
ton community  structure  over  an  environmentally 
heterogeneous  area,  much  of  which  is  related  to 
fluctuations  in  the  physical  and  chemical  environ- 
ments, was  well  documented  for  micro-scale  in  situ 
environmental  gradients  using  the  diversity  index. 
The  effects  of  salinity,  water  temperature,  and 
nutrients  are  not  always  equal  in  magnitude  on  the 
structure  of  the  phytoplankton  community  because 
the  degree  of  locally  dominant  in  situ  environmen- 
tal gradients  is  variable  over  both  time  and  space. 
However,  the  physical  factors,  such  as  salinity  and 
water  temperature,  appeared  to  play  a  more  impor- 
tant role  in  determining  the  structure  of  the  phyto- 
plankton community  in  a  semi-enclosed  coastal 
embayment.  (Author's  abstract) 
W88-08729 


ACCUMULATION  OF  PERIPHYTON  BIO- 
MASS  ON  ARTIFICIAL  SUBSTRATES  DE- 
PLOYED NEAR  A  SEWAGE  SLUDGE  OUT- 
FALL IN  SOUTH  AUSTRALIA, 

South   Australia   Engineering   and   Water   Supply 

Dept.,  Salisbury.  State  Water  Labs. 

V.  P.  Neverauskas. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  5,  p  509-517,  November  1987.  3  fig,  3 

tab,  19  ref. 

Descriptors:  *Water  pollution  effects,  'Epiphytes, 
•Biomass,  'Substrates,  'Sludge  disposal,  •Outfall, 
•Outfall  sewers.  Digested  Sludge,  Sludge,  'Eco- 
logical effects,  Environmental  effects,  Gulf  St. 
Vincent,  Australia,  Bays,  Sea  grasses. 

Digested  sludge  from  the  Port  Adelaide  Sewage 
Treatment  Works  has  been  discharged  in  Gulf  St. 
Vincent,  a  marine  embayment  in  South  Australia, 
since  1978.  The  outfall  was  sited  in  seagrass  mead- 
ows and  four  years  after  it  began  operating  the 
dominant  seagrass  species  were  lost  from  an  area 
of  365  ha.  Discernible  effects  extended  over  1900 
ha  and  the  seagrass  beds  in  partially  affected  areas 
were  characterized  by  unusually  heavy  growth  of 
epiphytes.  Artificial  substrates  were  used  to  assess 
the  accumulation  of  "epiphyte'  (periphyton)  bio- 
mass in  areas  affected  by  sludge  and  at  a  control 
site.  The  greatest  accumulation  was  recorded  in 
the  area  most  affected  by  sludge,  i.e.,  the  area  from 
which  all  seagrass  has  been  lost.  It  is  suggested  that 
excessive  accumulation  of  epiphytes,  resulting 
from  the  addition  of  sludge  to  the  water  column, 
may  have  contributed  to  the  decline  of  the  original 
seagrass  beds.  (Author's  abstract) 
W88-08733 


NUTRIENT  LIMITATION  OF  PHYTOPLANK- 
TON BIOMASS  IN  A  BRACKISH  WATER  BAY 
HIGHLY  INFLUENCED  BY  RIVER  DIS- 
CHARGE, 

Lund  Univ.  (Sweden).  Dept.  of  Marine  Ecology. 

E.  Graneli. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  5,  p  555-565,  November  1987.  7  fig,  36 

ref. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
'Limiting  nutrients,  'Phytoplankton,  'Biomass, 
'Nitrogen,  'Brackish  water,  'Bays,  Estuaries,  Ag- 
ricultural watersheds,  Stream  discharge,  Experi- 
mental data,  Phosphorus,  Silica,  Trace  elements, 
Chelating  agents,  Kattegat,  Sweden. 

Thirty  laboratory  nutrient  enrichment  experiments 
with  the  indigenous  phytoplankton  community 
from  the  brackish  (mean  salinity  16  parts  per  thou- 
sand) Laholm  Bay,  south-east  Kattegat,  Sweden 
were  performed  during  the  period  August  1981  to 
August  1983.  The  results  show  that  nitrogen  is  the 
most  limiting  nutrient  for  potential  phytoplankton 
biomass  formation,  despite  a  high  input  of  inorgan- 
ic nitrogen  to  the  bay  from  rivers  draining  heavily- 
fertilized  agricultural  areas.  Phosphorus,  silica, 
trace-metal,  or  chelator  (EDTA)  additions  to 
Laholm  Bay  phytoplankton  had  no  significant 
effect  on  biomass  yield.  Only  close  to  the  river 
outlets  could  phosphorus  limitation  occasionally  be 
found.  (Shidler-PTT) 
W88-08735 


ASPECTS  OF  SESARMA  CATENATA  (GRAPSI- 
DAE,  CRUSTACEA)  BURROWS  AND  ITS  IM- 
PLICATIONS IN  THE  EVENT  OF  AN  OIL 
SPILL, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zo- 
ology. 

D.  E.  Malan,  T.  Erasmus,  and  D.  Baird. 
Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 
Vol.  26,  No.  1,  p  95-104,  January  1988.  1  fig,  3  tab, 
28  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  pollu- 
tion, 'Oil  spills,  'Ecological  effects,  'Crustaceans, 
'Crabs,  Animal  behavior,  Animal  physiology, 
Mud,  Tides. 

The  shape  and  dimensions  of  Sesarma  catenata 
crab  burrows  were  determined  by  means  of  polyes- 
ter resin  casts.  Relationships  between  burrow  en- 
trance size  and  volume  as  well  as  burrow  entrance 
size  and  size  of  the  occupant  crab  were  established. 
The  'average'  crab  burrow  penetrated  into  the 
mud  by  a  distance  of  11.34  cm  from  the  surface  at 
an  angle  of  55.5  degrees  resulting  in  a  depth  of  8.94 
with  a  volume  of  15.68  ml.  The  drainage  rates  of 
artificial  crab  burrows  were  determined  and  it  was 
established  that,  depending  on  distance  from  the 
salting  cliff,  these  burrows  were  between  48.5% 
and  22.9%  full  of  water  at  the  end  of  the  tidal 
cycle.  The  natural  crab  burrows  contained  be- 
tween 0%  and  5%  water  at  this  stage.  The  crab 
burrows  penetrated  an  average  of  14.9%  of  the 
distance  between  the  surface  and  the  sea  water 
level.  In  the  event  of  an  oil  spill  the  crabs  will 
come  into  direct  contact  with  the  oil  when  the 
water  drains  from  the  burrows  during  the  ebbing 
tide  or  when  they  climb  out  of  the  burrow  under 
conditions  of  increasing  hypoxia.  This  carapace 
contamination  by  oil  will  result  in  adverse  effects 
on  the  physiology  and  behavior  of  these  crabs. 
(Author's  abstract) 
W88-08742 


EXPANDING  ROLE  OF  NATURAL  RE- 
SOURCE DAMAGE  CLAIMS  UNDER  SUPER- 
FUND, 

For  primary  bibliographic  entry  see  Field  6E. 

W88-08749 


EFFECTS  OF  FOREST  FLOOR  LEACHATE  ON 
SULFATE  RETENTION  IN  A  SPODOSOL 
SOIL, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08757 


SULFATE  MOBILITY  IN  AN  ACID  DANISH 
FOREST  SOIL, 

Technical   Univ.   of  Denmark,   Lyngby.   Lab.   of 

Environmental  Science  and  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08761 


FIELD  STUDIES  ON  ZOOPLANKTON-CYAN- 
OBACTERIA  INTERACTIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08773 


EFFECTS  OF  METALS  ON  FISH  BEHAVIOR: 
A  REVIEW, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

G.  J.  Atchison,  M.  G.  Henry,  and  M.  B. 
Sandheinrich. 

Environmental  Biology  of  Fishes  EBFID3,  Vol. 
18,  No.  1,  p  11-25,  January  1987.  3  tab,  105  ref. 

Descriptors:  'Toxicity,  'Heavy  metals,  'Fish  be- 
havior, 'Fish,  'Predation,  'Water  pollution  effects, 
♦Literature  review,  'Path  of  pollutants,  'Bioassay, 
'Population,  Locomotion,  Ventilation,  Cough  rate, 
Feeding,  Behavioral  toxicity,  Predator  avoidance, 
Lethal  limit. 

Behavioral  toxicity  tests,  if  properly  designed,  can 
be  used  in  conjunction  with  standard  acute  letha- 
lity tests,  chronic  full  or  partial  life  cycle  tests,  and 
early  life  stage  toxicity  tests  to  add  ecological 
realism  to  toxicant  assessments  and  the  regulations 
made  as  an  outgrowth  of  these  assessments. 
Changes  in  certain  fish  behaviors,  especially  cough 
rate  and  avoidance  reactions,  are  very  sensitive 
indicators  of  sublethal  exposure  to  metals.  Other 
test  involving  predator  avoidance,  feeding  behav- 
ior, learning,  social  interactions,  and  a  variety  of 
locomotor  behaviors  show  promise  but  have  been 
insufficiently  studied  to  judge  their  sensitivity  or 
utility.  No  behavioral  tests  have  been  standardized 
and  few  have  been  verified  in  the  field.  We  discuss 
the  behavioral  tests  that  have  been  used  with 
metals,  examine  their  sensitivity  compared  with 
standard  laboratory  toxicity  tests,  and  assess  the 
potential  ecological  significance  of  the  behavioral 
changes  observed.  (Author's  abstract) 
W88-08783 


EFFECT  OF  LOW  PH  AND  ALUMINUM  ON 
THE  OLFACTORY  ORGAN  OF  RAINBOW 
TROUT,  SALMO  GAIRDNERI, 

Department   of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  A.  Klaprat,  S.  B.  Brown,  and  T.  J.  Hara. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
22,  No.  1,  p  69-77,  May  1988.  3  fig,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Pollutant 
identification,  'Hydrogen  ion  concentration,  'Alu- 
minum, 'Olfaction,  'Physiological  ecology, 
•Trout,  'Sulfuric  acid,  'Acid  rain,  'Acidic  water, 
Metals,  Scanning  electron  microscopy. 

The  effects  of  acid  (H2S04)  and  aluminum 
(A1KS04)  in  acidified  water  on  rainbow  trout, 
Salmo  gairdneri,  olfactory  organs  were  examined 
using  scanning  electron  microscopy  and  electro- 
physiology.  Exposure  to  pH  4.7  resulted  in  an 
increase  in  the  number  of  mucus  droplets  over 
parts  of  the  olfactory  epithelium,  primarily  along 
the  ridges  of  the  secondary  folds.  The  addition  of 
aluminum  (5.0,  9.5,  20.0  micromole/1)  at  pH  4.7 
resulted  in  loss  of  receptor  cell  cilia,  irregularly 
shaped  olfactory  knobs,  clumped  microvilli  and 
swellings  on  microridge  cells.  Electrical  responses 
recorded  from  the  olfactory  nerve  in  response  to 
the  amino  acid  L-serine  were  similar  to  controls  in 
fish  exposed  to  acidified  water.  When  fish  were 
exposed  to  acidified  water  and  aluminum,  the  re- 
sponse was  depressed.  These  morphological  and 
electrophysiological  changes  could  be  used  to  indi- 
cate metal-induced  stress  in  fish  from  natural  eco- 
systems. (Author's  abstract) 
W88-08785 
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PATTERNS  OF  DARK  14C02  INCORPORA- 
TION BY  NATURAL  MARINE  PHYTOPLANK- 
TON  COMMUNITIES, 

Demoeritos    Nuclear    Research    Center,    Athens 

(Greece). 

For  primary  bibliographic  entry  see  Field  2L. 
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MICROBIAL  ECOLOGY  OF  A  SHALLOW  UN- 
CONFINED  GROUND  WATER  AQUIFER  POL- 
LUTED BY  MUNICIPAL  LANDFILL  LEACH- 
ATE, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

R.  E.  Beeman,  and  J.  M.  Suflita. 

Microbial  Ecology  MCBEBU,  Vol.  14,  No.   1,  p 

39-54,   1987.  3  fig,  3  tab,  36  ref.  EPA  Assistance 

Agreement.  CR-812808  and  CR-81 1 146. 

Descriptors:  'Groundwater,  'Aquifers,  'Ground- 
water pollution,  'Landfills,  'Water  pollution  ef- 
fects, 'Unconfined  aquifers,  'Water  pollution, 
'Municipal  wastes,  'Methane,  'Microbiological 
studies,  'Oklahoma,  'Leachates,  Microscopic  anal- 
ysis, Landfill  leachate,  Microbial  ecology. 

The  microflora  of  a  shallow  anoxic  aquifer  under- 
lying a  municipal  landfill  in  Oklahoma  was  charac- 
terized by  direct  light  microscopy,  most  probable 
number  of  determinations  of  sulfate  reducers  and 
methanogens,  and  measurements  of  methanogene- 
sis  in  aquifer  samples  containing  either  endogenous 
or  exogenous  electron  donors  and  various  sulfate 
concentrations.  Acridine  orange  direct  counts  of 
bacteria  did  not  vary  significantly  with  time  or 
between  2  major  sampling  areas  (1.70  +  or  -  0.16 
times  10  to  the  7th  power  to  11.2  +  or  -  2.1  times 
10  to  the  7th  power  cells/gdw).  One  site  (B)  was 
high  in  organic  matter  and  low  in  sulfate,  and 
methanogens  generally  outnumbered  sulfate-reduc- 
ers  at  most  times  of  the  year,  whereas  the  opposite 
was  true  for  another  site  (A).  Greater  than  75%  of 
the  theoretical  amount  of  methane  was  detected 
within  7  weeks  in  both  site  A  and  B  aquifer  slurries 
amended  with  noncompetitive  electron  donors  like 
methanol  and  trimethylamine.  However,  only  site 
B  slurries  efficiently  converted  competitive  donors 
like  acetate,  H2,  and  formate  to  the  expected 
amount  of  methane.  A  mapping  of  sulfate  and 
methane  levels  indicated  that  site  A  is  relatively 
localized.  These  results  suggest  that  the  predomi- 
nant flow  of  carbon  and  energy  through  methano- 
genesis  at  aquifer  B  whereas  sulfate  reduction  pre- 
dominated at  site  A.  However,  both  methanogens 
and  sulfate  reducers  could  be  isolated  from  either 
site.  (Author's  abstract) 
W88-08792 


COMMUNITY  STRUCTURE  OF  SESSILE  HE- 
TEROTROPHIC BACTERIA  STRESSED  BY 
ACID  MINE  DRAINAGE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
A.  L.  Mills,  and  L.  M.  Mallory. 
Microbial  Ecology  MCBEBU,  Vol.   14,  No    3,  p 
219-232,    1987.   2  fig,  6  tab,   29  ref.   NSF  Grant 
DEB-82-06827. 

Descriptors:  'Bacteria,  'Acidic  water,  'Mine 
drainage,  'Acid  mine  drainage,  'Water  pollution 
effects,  'Microbiological  studies,  Hydrogen  ion 
concentration,  Path  of  pollutants,  Comparison 
studies. 

Microbial  communities  that  developed  on  glass 
slides  suspended  in  acid-polluted  (pH  =  2.9)  and 
nonpolluted  (pH  =  6.5)  but  otherwise  similar 
waters  showed  evidence  of  stress  when  suspended 
at  the  opposite  station.  Glucose  incorporation  was 
inhibited  in  both  translocated  communities,  but  the 
inhibition  was  not  as  severe  and  recovery  of  activi- 
ty was  faster  for  the  acid-developed  community  as 
compared  with  the  circumneutral  community.  The 
communities  contained  a  substantially  different  set 
of  members  with  little  overlap.  The  range  of  pH 
values  at  which  the  members  of  the  acid-developed 
community  could  function  suggested  that  the 
members  of  that  community  were  generalists,  as 
opposed  to  narrowly  constrained  members  of  the 
community  from  the  circumneutral  station.  Based 
on  the  proportion  of  test  characters  that  received 


positive  responses,  the  organisms  from  the  acidic 
site  were  more  general  in  their  abilities  (47.6% 
positive)  as  compared  with  the  neutral  counter- 
parts (18.7%  positive).  The  results  support  the 
concept  that  communities  developed  in  extreme 
environments  tend  to  be  generalists,  whereas  those 
from  mesic  environments,  due  to  the  higher  levels 
of  competition  present,  tend  to  be  specialists.  Fur- 
thermore, the  study  of  microbial  communities  in 
dynamic  systems  such  as  streams  and  reservoir 
inflows  is  facilitated  by  the  use  of  solid  surfaces 
which  allow  an  assemblage  of  nontransient  mi- 
crobes to  develop.  (Author's  abstract) 
W88-08797 


COMPARISON  OF  THE  IN  SITU  SURVIVAL 
AND  ACTIVITY  OF  KLEBSIELLA  PNEUMON- 
IAE AND  ESCHERICHIA  COLI  IN  TROPICAL 
MARINE  ENVIRONMENTS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
A.  J.  Lopez-Torres,  L.  Prieto,  and  T.  C.  Hazen. 
Microbial  Ecology  MCBEBU,  Vol.  15,  No.  1,  p 
41-57,  1988.  10  fig,  1  tab,  36  ref.  NIH  Public 
Health  Service  Grants  and  RR-2657  and  Universi- 
ty of  Puerto  Rico  Sea  Grant  R/LR-08-87-THAI. 

Descriptors:  'Water  pollution  effects,  'Marine  en- 
vironment, 'Tropical  regions,  'Microbiological 
studies,  'Mangrove  swamps,  'Path  of  pollutants, 
'Escherichia  coli,  'Klebsiella,  Wastewater,  Ef- 
fluents, Organic  loading,  In  situ  tests,  Comparison 
tests. 

A  near-shore  coastal  mangrove  island  receiving 
untreated  sewage  and  a  coastal  cove  receiving  rum 
distillery  effluent  in  Puerto  Rico  were  examined 
for  their  ability  to  support  survival  and  activity  of 
Klebsiells  pneumoniae  and  Escherichia  coli.  Pure 
cultures  of  both  bacteria  were  monitored  for  96 
hours  in  situ  at  both  locations  using  membrane 
diffusion  chambers.  K.  pneumoniae  survived  at  all 
sites  as  measured  by  AODC  and  Coulter  Counter 
direct  counts.  However,  at  the  mangrove  island 
less  than  20%  of  the  K.  pneumoniae  population 
was  active  (AODC)  after  the  first  3  hours  and  less 
than  10%  of  this  population  was  respring.  In  con- 
trast, the  coastal  area  which  was  receiving  rum 
distillery  effluent  was  able  to  maintain  40%  of  the 
K.  pneumoniae  population  in  an  active  state  with 
90%  respiring.  The  E>  coli  population  declined 
by  two  orders  of  magnitude  at  the  mangrove 
island,  but  remained  unchanged  at  the  rum  distill- 
ery outfall.  The  E.  coli  population  had  a  higher 
proportion  of  active  cells  and  respiring  cells  than 
K.  pneumoniae  at  all  sites.  At  the  rum  distillery 
site,  the  E.  coli  population  was  remarkable  in  that 
95%  remained  active  and  99%  were  respiring.  This 
study  suggests  that,  when  sufficient  organic  load- 
ing exists,  E.  coli,  a  'nonsurvivor',  can  overcome 
the  bactericidal  effects  of  tropical  marine  waters. 
K.  pneumoniae,  a  'survivor',  could  survive  under 
all  conditions  but  could  not  maintain  the  activity 
or  respiration  that  the  E.  coli  population  could, 
even  when  high  organic  loads  were  present.  Mor- 
phological changes  related  to  nutrient  stress  in  the 
tropical  marine  environment  were  apparent  in  E. 
coli,  but  not  in  K,  pneumoniae.  Based  on  physio- 
logical activity,  E.  coli  is  just  as  much  a  'survivor' 
as  K.  pneumoniae  in  tropical  marine  waters.  (Au- 
thor's abstract) 
W88-08801 


ECOLOGY  OF  VIBRIO  CHOLERAE  IN  THE 
FRESHWATER  ENVIRONS  OF  CALCUTTA, 
INDIA, 

National   Inst,   of  Cholera  and   Enteric   Diseases, 

Calcutta  (India). 

For  primary  bibliographic  entry  see  Field  5B. 
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CHANGES  IN  NITROGEN,  PHOSPHORUS 
AND  PHYTOPLANKTON  COMPOSITION 
DURING  THE  PAST  DECADE  IN  THE  BAY  OF 
ARATU  SALVADOR  (BAHIA)  BRAZIL, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 
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Effects  Of  Pollution— Group  5C 

FRESHWATER  PLANKTON  COMMUNITY 
SUCCESSION  DURING  EXPERIMENTAL 
ACIDIFICATION, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

K.  E.  Havens,  and  J.  DeCosta. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    Ill, 
No.  1,  p  37-65,  November  1987.  8  fig,  10  tab,  28 
ref.  NSF  Dissertation  Improvement  Grant  DEB- 
8211706. 

Descriptors:  'Plankton,  'Acidification,  'Water 
pollution  effects,  'Lakes,  'Acid  rain,  West  Virgin- 
ia, Hydrogen  ion  concentration,  Zooplankton,  Bio- 
mass,  Algae,  Diatoms,  Chlorophyll  a,  Acid  water, 
Rotifers,  Succession. 

Lakewater  inside  2  cu  m  bags,  suspended  in  Lake 
O'Woods,  West  Virginia,  was  acidified  from  pH 
7.2  to  pH  6.5  or  4.5  via  incremental  H2S04  addi- 
tions which  reduced  the  pH  by  0.5  units  per  week 
to  the  desired  levels.  Two  bags  were  untreated 
controls.  Algal  and  zooplankton  species  richness 
declined  with  increasing  acidity.  While  diatoms 
and  unicellular  greens  were  the  dominant  control 
algae,  the  filamentous  green,  Mougoetia  viridis  and 
the  dinoflagellate  Peridinium  inconspicuum 
became  dominant  in  all  acidified  bags.  Total  algal 
biomass,  measured  as  chlorophyll  a,  increased  sig- 
nificantly with  acidification,  especially  at  pH  4.5. 
Total  zooplankton  abundance  increased  with  acidi- 
fication to  pH  6,  where  edible  algal  biomass  was 
high,  and  decreased  in  pH  5  and  4.5  bags,  where 
M.  virdis  and  P.  inconspicuum  accounted  for  99% 
of  the  total  biomass.  Copepod  abundance  declined 
when  pH  dropped  below  5.5,  and  at  pH  4.5,  two 
small  cladocerans,  Bosmina  longirostris  and  Chy- 
dorus  sphaericus,  became  the  dominant  crusta- 
ceans. Only  one  rotifer,  Lecane  luna,  persisted  at 
pH  4.5.  Overall,  the  plankton  community  in  the  pH 
4.5  bags  closely  resembled  that  in  nearby  acid 
lakes.  (Author's  abstract) 
W88-08811 


EFFECTS  OF  IMPOUNDMENTS  AND  WATER 
POLLUTION  ON  INVERTEBRATE  COMMU- 
NITIES IN  RIVERS  AND  PLAINS  OF  THE 
HARZ  MOUNTAINS  (WIRKUNG  VON  TAL- 
SPERREN  UND  GEWASSERBELASTUNG  AUF 
INVERTEBRATENGESELLSCHAFTEN  IN 

FLIEBGEWASSERN  UND  AUEN  DES 
HARZES), 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Zoologisches  Inst. 
G.  Rehfeldt. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  Ill, 
No.  2,  p  255-281,  December  1987.  6  fig,  6  tab,  100 
ref. 

Descriptors:  'Water  pollution  effects,  'Dams, 
'Aquatic  insects,  'Germany,  'Reservoirs,  'Inver- 
tebrates, 'Rivers,  Floods,  Mountains,  River  plains, 
Fauna,  Dragonflies,  Heavy  metals,  Acid  waters, 
Gravel,  Tributaries,  Harz  Mountains. 

Dams  are  restricting  the  discharge  of  the  rivers 
Innerste  and  Oker  at  the  Northern  Harz  mountains 
(FR  Germany).  Effects  of  the  dams  can  be  shown 
as  a  decrease  of  temperature  and  oxygen  content. 
At  the  slope  of  the  mountains  the  pollution  of  both 
rivers,  particularly  with  heavy  metals,  is  moderate 
to  heavy.  In  winter,  the  frequency  of  Plecoptera 
increases  below  the  dams  as  does  the  frequency  of 
Trichoptera  and  Diptera  at  the  slope  of  the  moun- 
tains. During  summer,  there  are  high  frequencies 
of  Ephemeroptera  in  the  upper  reaches  of  the 
Innerste  in  contrast  to  the  acid  sections  of  the 
Oker.  The  effects  of  the  impoundment  at  the  In- 
nerste seem  to  be  greater  than  at  the  Oker.  Twenty 
species  of  dragonflies  were  found  at  old  tributaries 
and  23  species  at  gravel  pits  from  1980  to  1982/83. 
Heavy  floods  in  1981  caused  greater  differences  in 
the  communities  at  the  old  tributaries  that  at  the 
old  tributaries  than  at  the  non-inundated  gravel 
pits.  (Miller-PTT) 
W88-08820 


LIMNOLOGICAL   INVESTIGATION   OF   BIO- 
GENIC     SILICA      SEDIMENTATION       AND 
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Group  5C— Effects  Of  Pollution 

SILICA  BIOGEOCHEMISTRY  IN  LAKE  ST. 
MORITZ  AND  LAKE  ZURICH, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  L.  Schelske,  H.  Zullig,  and  M.  Boucherle. 
Schweizensche      Zeitschrift       fuer      Hydrologie 
SZHYA6.  Vol.  49,  No.   1,  p  42-50,  1987.  2  fig,  1 
tab,  17ref. 

Descriptors:  'Limnology,  *Sedimentation,  *Lake 
sediments,  'Silica,  'Phosphorus,  'Diatoms,  'Water 
pollution  effects,  Geochemistry,  Wastewater  dis- 
posal, Domestic  wastes,  Lake  Zurich,  Lake  St. 
Moritz. 

Biogenic  silica  concentrations  were  determined 
from  core  samples  of  laminated  sediments  collect- 
ed from  Lake  Zurich  and  Lake  St.  Moritz  and  used 
to  calculate  rates  of  biogenic  silica  sedimentation. 
In  Lake  Zurich,  biogenic  silica  sedimentation  in- 
creased from  65  g  Si02/sq  m/yr  in  1894  to  nearly 
900  g  Si02/sq  m/yr  in  1896;  in  Lake  St.  Moritz, 
biogenic  silica  sedimentation  increased  about  6-fold 
during  the  1930s.  Both  periods  of  increased  biogen- 
ic silica  flux  followed  increased  loadings  of  domes- 
tic sewage  to  lakes.  In  Lake  Zurich,  the  period  of 
increased  flux  only  lasted  for  a  few  years;  in  Lake 
St.  Moritz,  high  fluxes  were  maintained  to  the  top 
of  the  core.  In  Lake  Zurich,  increased  production 
and  sedimentation  of  diatoms  could  be  maintained 
only  until  the  silica  reservoir  in  the  water  mass  was 
depleted;  in  Lake  St.  Moritz  (0.10  year  residence 
time  and  a  mean  depth  of  25  m),  diatom  production 
and  sedimentation  was  maintained  at  a  high  level 
by  rapid  replenishment  of  silica  from  tributary 
inputs.  Although  historical  patterns  of  biogenic 
silica  sedimentation  differed  for  the  two  lakes,  it  is 
hypothesized  that  increased  biogenic  silica  deposi- 
tion in  both  lakes  occurred  because  diatom  produc- 
tion was  stimulated  by  phosphorus  enrichment  of 
the  water  mass  and  that  silica  biogeochemistry  of 
both  lakes  was  affected  as  a  result.  (Author's  ab- 
stract) 
W88-08826 


(LA  MORTE  DU  SAGET,  UN  ANCIEN 
MEANDRE  DU  RHONE:  BILAN  HYDROLOGI- 
QUE  ET  BIOGEOCHIMIQUE), 

Lyon-1  Univ.,  Villeurbanne  (France).  Lab.  d'Eco- 

logie  des  Eaux  Douces. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08827 


GRAZING  BY  A  COLORLESS  FLAGELLATE 
ON  A  GREEN  ALGAL  BLOOM, 

Moi  Univ.,  Eldoret  (Kenya). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08830 


WHITEFISH  AS  INDICATORS  OF  CULTURAL 
EUTROPHICATION, 

Staatliches  Inst,  fuer  Seenforschung  und  Fischer- 

eiwesen,  Langenargen  (Germany,  F.R.). 

J   Hartmann. 

Schweizerische      Zeitschrift      fuer      Hydrologie 

SZHYA6,  Vol.  49,  No.  3,  p  343-352,  1987.  3  fig,  6 

tab,  18ref 

Descriptors:  'Lake  Constance,  'Fish,  'Whitefish, 
•Trophic  levels,  'Eutrophication,  Eutrophic  lakes, 
Succession,  Fishing. 

The  history  of  whitefish  (Coregonus  lavaretus)  of 
Lake  Constance  during  1893-1983  was  re-interpret- 
ed. From  a  comparison  of  time  series,  it  is  conclud- 
ed that  contrary  to  the  former  view,  major  changes 
in  the  biology  of  whitefish  in  Lake  Constance  are 
due  to  factors  other  than  eutrophication.  Yield 
reduction  in  the  1960's  was  caused  by  a  combina- 
tion of  the  effect  of  growth  over-fishing  and  poor 
year-class  success.  During  the  following  period 
which  had  a  high  level  of  eutrophication  and  an 
intermediate  fishing  intensity,  whitefish  growth  re- 
mained rapid.  Whitefish  appear  to  be  a  poor  indica- 
tor of  changes  in  the  trophic  state  of  a  lake.  (Au- 
thor's abstract) 
W88-08832 


EFFECT  OF  INTENSIVE  FERTILIZATION  OF 
A  BANKSIDE  MEADOW  ON  THE  ACTIVITY 


OF  PLANKTON  BACTERIA  IN  THE  RIVER 
NIDA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

A.  Starzecka,  and  G.  Mazurkiewicz. 

Acta  Hydrobiologica  AHBPAX,  Vol.  29,  No.  1,  p 

3-13,  1987.  3  fig,  3  tab,  23  ref 

Descriptors:  'Ammonium  nitrate,  'Biomass,  'Bac- 
teria, 'Stream  biota,  'Plankton,  'Agricultural 
runoff,  'Nutrients,  'Fertilizers,  'Biodegradation, 
♦Limnology,  'Water  pollution  effects,  Bioaccumu- 
lation,  Surface  runoff,  Energy,  Rivers.  River  Nida. 

The  activity  of  mixed  communities  of  aquatic  bac- 
teria was  investigated  and  the  process  of  bacterial 
bioaccumulation  and  destruction  was  quantitative- 
ly determined  in  the  water  of  the  River  Nida,  in  a 
sector  affected  by  surface  run-off  from  a  bankside 
meadow  intensively  fertilized  in  the  form  of  am- 
monium nitrate.  The  successive  doses  of  fertilizer 
did  not  cause  significant  changes  in  the  bacterial 
biomass.  The  average  amount  of  energy  used  by 
bacteria  for  bioaccumulation  and  biodegradation 
was  similar  at  all  stations  while  the  direction  of  the 
energy  flow  varied.  (Author's  abstract) 
W88-08835 


PLANKTON  STRUCTURE  AND  DYNAMICS, 
PHOSPHORUS  AND  NITROGEN  REGENERA- 
TION OF  ZOOPLANKTON  IN  LAKE  GLEBO- 
KIE  POLLUTED  BY  AQUACULTURE, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 

logii. 

T.  Weglenska,  L.  Bownik-Dylinska,  J.  Ejsmont- 

Karabin,  and  I.  Spodniewska. 

Ekologia  Polska  ELPLBS,  Vol.  35,  No.  1,  p  173- 

208,  1987.  13  fig,  6  tab,  59  ref. 

Descriptors:  'Aquaculture,  'Phytoplankton,  'Zoo- 
plankton,  'Plankton,  'Species  composition,  'Popu- 
lation dynamics,  'Phosphorus,  'Nitrogen,  'Cy- 
cling nutrients,  'Trophic  level,  'Limnology,  'Eu- 
trophication, 'Water  pollution  effects,  Aquatic 
habitats,  Lake  Glebokie,  Biomass,  Culturing  tech- 
niques, Lakes,  Fisheries. 

Changes  in  density  and  dominance  structure  of 
phyto-  and  zooplankton  (higher  percentage  of 
blue-green  algae  and  Euglenophyta  and  decrease 
of  nanoplankton,  higher  percentage  of  small  detri- 
tus-bacteriophagous  species  of  ciliates,  rotifers  and 
crustaceans),  and  trophic  structure  of  zooplankton 
(greater  species  differentiation  and  ratio  of  biomass 
of  predatory  forms  to  that  of  non-predatory  ones, 
and  of  ratio  of  Cyclopoda  biomass  to  that  of  Calan- 
oida)  prove  the  accelerated  eutrophication  and 
degradation  of  Lake  Glebokie  -  an  object  of  inten- 
sive trout  cage  culture.  (Author's  abstract) 
W88-08841 


PHOSPHATE  EXCHANGE  BETWEEN  SEDI- 
MENTS AND  THE  NEAR-BOTTOM  WATER  IN 
RELATIONSHIP  TO  OXYGEN  CONDITIONS 
IN  A  LAKE  USED  FOR  INTENSIVE  TROUT 
CAGE  CULTURE, 

Polish  Academy  of  Sciences,  Lomianki.  Inst.  Eko- 
logii. 

R.  J.  Wisniewski,  and  M.  Planter. 
Ekologia  Polska  ELPLBS,  Vol.  35,  No.  1,  p  219- 
236,  1987.  5  fig,  3  tab,  29  ref 

Descriptors:  'Aquaculture,  'Phosphates,  'Sedi- 
ment-water interfaces,  'Eutrophication,  'Limnolo- 
gy, 'Cycling  nutrients,  'Water  pollution  effects, 
'Lake  sediments,  'Dissolved  oxygen,  Seasonal 
variation,  Culturing  techniques,  Pollution  load, 
Water  chemistry,  Lakes,  Lake  Glebokie,  Sedi- 
ments. 

In  a  cage-culture  basin  summer  and  winter  oxygen 
deficits  were  more  serious  and  comprised  a  larger 
part  of  the  hypolimnion  than  in  basin  far  from  the 
culture.  In  winter  and  in  summer  the  bottom  sedi- 
ments released  net  phosphates  into  the  water  (3.4 
to  5.6  and  5.2  to  16.6  mg  P/sq  m/day,  respective- 
ly), in  spring  and  in  autumn  they  took  them  up 
from  the  water  (0.2  and  0.1  to  4.5  mg  P/sq  m/day). 
Phosphate  release  rate  varied  more  widely  be- 
tween consecutive  study  years  than  between  the 
two  lake  basins.  Because  of  oxygen  condition  dif- 


ferences, the  annual  phosphate  load  per  lake  unit 
surface  area  was  10  -  50%  higher  in  the  culture 
basin   than   in  the  distant   basin.   (See  also  W88- 
08841)  (Author's  abstract) 
W88-08843 


ECOLOGY  OF  A  FREE-FLOWING  RIVER  IN 
THE  SOUTH  OF  THE  ALPS-  THE  BUECH 
(FRANCE):  I.  LONGITUDINAL  EVOLUTION 
OF  PHYSICAL  AND  CHEMICAL  DESCRIP- 
TORS (ECOLOGIE  D'UNE  RIVIERE  NON 
AMENAGEE  DES  ALPES  DUE  SUD-  LE 
BUECH:  (FRANCE)  I.  EVOLUTION  LONGITU- 
DINALE  DES  DESCRIPTEURS  PHYSIQUES 
ET  CHIMIQUES), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 
logie. 

F.  Vespini,  P.  Legier,  and  A.  Champeau. 
Annales  de  Limnolgie  ANLIB3,  Vol.  23,  No.  2,  p 
151-164,  1987.  9  fig,  2  tab,  11  ref. 

Descriptors:  'Hydrochemistry,  'Limnology, 
'Water  chemistry,  'Water  pollution  effects, 
'Stream  biota,  'Ecology,  'Physical  properties, 
'Mineralization,  'Wastewater  disposal,  'Eutroph- 
ication, Buech  River,  Trophic  level,  Rivers 
France. 

The  hydrochemical  composition  of  the  Buech 
River  is  studied  through  a  multivariate  data  analy 
sis  of  longitudinal  evolution  of  thirteen  descriptor! 
of  the  water  environment.  Thirty-one  sampling 
points  on  the  river's  course  and  its  tributaries  wen 
chosen.  Upstream  to  downstream,  there  is  a  pro 
gressive  increase  in  the  water's  degree  of  mineral 
ization.  This  chemical  continum  is  disturbed  b; 
domestic  waste  water  dumping.  The  analysis  dis 
tinguishes  natural  eutrophication  from  man-madi 
eutrophication.  (Author's  abstract) 
W88-08845 


MEDIATED  SETTLEMENT  OF  ENVIRON 
MENTAL  DISPUTES:  GRASSY  NARROW! 
AND  WHITE  DOG  REVISITED, 

Windsor  Univ.  (Ontario).  Faculty  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 

W88-08854 


EFFECTS  OF  RECENT  ACIDIFICATION  OP 
CLADOCERA  IN  SMALL  CLEAR-WATE1 
LAKES  STUDIED  BY  MEANS  OF  SEDIMEN 
TARY  REMAINS, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 
P.  Uimonen-Simola,  and  K.  Tolonen. 
Hydrobiologia   HYDRB8,   Vol.    145,   p   343-351 
February  1987.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Acid  rain,  'Water  fleas,  'Acid  rai 
effects,  'Lakes,  'Diatoms,  'Sediments,  'Wate 
pollution  effects,  'Acidification,  'Population  d) 
namics,  'Species  composition,  Biomass,  Taxonc 
my. 

Cladoceran  populations,  as  revealed  by  sediment! 
ry  remains,  studied  in  six  lakes  which  by  diatot 
evidence  have  become  strongly  acidified  durin 
the  past  30  years.  The  accumulation  rates  of  cladc 
ceran  remains  and  in  two  of  the  most  strong! 
acidified  lakes  both  relative  and  absolute  numbei 
of  Bosmina  greatly  increased  during  this  perioi 
Species  numbers  were  not  reduced,  but  there  wei 
shifts  in  relative  abundances  of  cladoceran  specie 
Bosmina  longispina  dominated  all  the  lakes.  Lc 
pH  (4.7)  seemed  not  to  be  straight-forwardly  harn 
ful  to  Daphnia  longispina,  but  the  relative  abui 
dances  of  this  taxon  were  reduced  because  of  Bo 
mina.  (Author's  abstract) 
W88-08855 


INTERACTIONS  BETWEEN  SEDIMENT  COP 
TAMINANTS  AND  BENTHIC  ORGANISMS, 

International  Joint  Commission-United  States  ar 

Canada,  Windsor  (Ontario).  Great  Lakes  Region 

Office. 

T.  B.  Reynoldson. 

Hydrobiologia  HYDRB8,  Vol.  149,  p  53-66,  Jui 

1987.  2  fig,  5  tab,  90  ref. 
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Descriptors:  'Carcinogenesis,  'Toxicity,  *Water 
mllution  effects,  *Macroinvertebrates,  'Bioaccu- 
nulation,  'Path  of  pollutants,  'Sediments,  'Pollut- 
ints,  'Benthos,  'Biodegradation,  Aquatic  habitats, 
rrophic  level.  Literature  review,  Sediments. 

nteractions  between  contaminated  sediments  and 
lenthic  invertebrates  in  marine  and  freshwater  sys- 
ems  are  reviewed  using  selected  examples  from 
he  available  literature.  The  most  obvious  impact 
in  marine  and  freshwater  invertebrates  from  con- 
aminated  sediments  is  direct  acute  toxicity.  Data 
lso  exist  which  suggest  that  contaminants  may 
ause  alterations  in  genetic  structure  or  aberrations 
n  genetic  expression  in  organisms  such  as  Chiron- 
imidae  and  Oligochaeta.  High  rates  of  neoplasm 
lave  been  identified  in  marine  biota  in  association 
vith  urban  discharges  -  e.g.,  blue  mussels  and 
)lympia  oysters  in  Oregon,  clams  in  Chesapeake 
lay,  and  soft-shell  clams  in  Maine.  Changes  in 
ienthic  invertebrate  community  structure  resulting 
rom  sediment  contamination  may  be  directly-in- 
luced  or  may  be  mediated  indirectly;  for  example, 
icreased  chironomid  numbers  in  response  to  con- 
amination  by  crude  oil  can  be  related  to  enhanced 
lgal  growth.  Processes  by  which  benthic  orga- 
isms  transfer  contaminants  from  sediments  to 
ither  components  of  the  aquatic  system  include  (1) 
ioaccumulation,  which  is  restricted  to  uptake  of 
ontaminants  via  sediment  ingestion;  (2)  trophic 
ransfer,  which  is  the  movement  of  contaminants 
trough  the  food  web  and  the  accompanying  bio- 
laginfication  effects;  (3)  migration,  which  incor- 
orates  the  possible  implications  of  spatial  move- 
lent  in  which  organisms  move  into  and  out  of 
ontaminated  sediment;  (4)  biodegradation,  which 
sfers  to  the  metabolism  of  contaminants  by 
enthic  invertebrates;  and  (5)  bioturbation,  which 
;  the  effect  that  physical  movement  and  alteration 
f  the  sediments  (by  organisms)  may  have  on  con- 
iminants.  The  significance  of  these  processes  will 
ave  to  be  considered  in  any  attempt  to  manage 
ontaminated  sediment  material;  whether  it  be  the 
enthic  populations  themselves  because  because  of 
leir  economic  importance  (e.g.,  shellfish  indus- 
y),  their  activity  in  biomagnification,  or  in  the 
•ansfer  of  contaminants  to  economically-impor- 
mt  fish  stocks.  It  is  apparent  that  the  concept  of 
te  sediment  as  a  sink  for  contaminants  is  not 
cceptable  and  that  significant  interactions  occur 
etween  benthic  invertebrates  (and  other  orga- 
isms)  and  sediment  materials.  (Alexander-PTT) 
/88-08860 


EDIMENT-ASSOCIATED  CONTAMINANTS 
,ND  LIVER  DISEASES  IN  BOTTOM-DWELL- 
NG  FISH, 

lational  Marine  Fisheries  Service,  Seattle,  WA. 

lorthwest  and  Alaska  Fisheries  Center. 

>.  C.  Malins,  B.  B.  McCain,  D.  W.  Brown,  U. 

'aranasi,  and  M.  M.  Krahn. 

lydrobiologia  HYDRB8,  Vol.  149,  p  67-74,  June 

987.  2  fig,  2  tab,  27  ref. 

tescriptors:  'Sediments,  'Puget  Sound,  'Organic 
ompounds,  'Hydrocarbons,  'Pollutants,  'Fish 
iseases,  'Liver,  'Benthic  fauna,  'Water  pollution 
ffects,  'Statistical  methods,  'Chlorinated  hydro- 
wbons,  'Bioaccumulation,  Bioassay,  Population 
uposure,  Tissue  analysis,  Chromatography,  Fish 
hysiology,  Fish. 

ligh  concentrations  of  chemicals  have  been  found 
i  sediments  from  urban  areas  of  Puget  Sound, 
lundreds  of  organic  chemicals  (including  certain 
romatic  hydrocarbons  (AHs)  and  various  chlorin- 
ted  compounds)  were  indentified.  Statistical 
lethods  were  used  to  evaluate  possible  relation- 
lips  between  the  chemistry  data  and  fish  diseases, 
ositive  correlations  were  found  between  the  fre- 
uencies  of  liver  neoplasms  (e.g.,  hepatocellular 
ircinoma)  and  other  liver  lesions  in  English  sole 
Jarophrys  vetulus)  and  concentrations  of  AHs  in 
:diment;  such  correlations  were  not  found  with 
hlorinated  hydrocarbons.  Strong  evidence  was 
Iso  obtained  to  show  that  many  organic  chemicals 
I  sediment  are  bioavailable  to  bottom-dwelling 
sh.  Stomach  contents  (consisting  mainly  of 
enthic  invertebrates)  from  English  sole  had  con- 
sntrations  of  a  number  of  AHs  similar  to  those  in 
le  sediment  from  which  the  fish  were  taken.  In 
lese  same  fish,  metabolites  of  many  aromatic  com- 


pounds were  found  in  bile  using  a  procedure  com- 
bining high-performance  liquid  chromatography 
with  fluorescence  detection.  Further,  the  concen- 
trations of  certain  xenobiotic  metabolites  in  bile 
were  correlated  positively  with  the  occurrence  of 
liver  neoplasms  in  English  sole.  (Author's  abstract) 
W88-08861 


USE  OF  BIOASSAY  AND  ASSOCIATED  TESTS 
IN  DREDGED  MATERIAL  AND  DISPOSAL 
MANAGEMENT, 

Corps  of  Engineers,  Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08863 


CONSEQUENCES  OF  ENVIRONMENTAL 
CONTAMINATION  BY  LEAD  MINING  IN 
WALES, 

Bradford  Univ.  (England).  School  of  Environmen- 
tal Science. 
B.  E.  Davies. 

Hydrobiologia  HYDRB8,  Vol.  149,  p  213-230, 
June  1987.  3  fig,  37  ref. 

Descriptors:  'Lead  mining,  'Wales,  'Sediments, 
'Path  of  pollutants,  'Water  pollution  sources, 
'Water  pollution  effects,  'Heavy  metals,  'Envi- 
ronmental effects,  'Contamination,  'Mine  wastes, 
'Bioaccumulation,  'Biodegradation,  Bioassay, 
Copper,  Zinc. 

Lead  mining  in  Wales  originated  before  the  Roman 
Occupation.  The  main  active  period  was  from 
1750-1900  when  zinc  and  copper  were  also  mined 
and  during  this  period  only  simple  and  inefficient 
ore  processing  methods  were  available.  Conse- 
quently large  amounts  of  copper,  lead  and  zinc 
compounds  were  lost  to  the  environment  and  have 
since  become  incorporated  in  sediments  and  soils. 
Locally,  pollution  may  still  occur  from  drainage 
from  abandoned  mines  and  by  mobilization  of  mine 
tailings.  This  paper  describes  the  present  state  of 
Welsh  rivers  and  reviews  the  distribution  of  con- 
taminants in  sediments  and  soils.  The  uptake  of 
heavy  metals  by  plants  and  the  consequences  for 
human  health  are  also  discussed.  (Author's  ab- 
stract) 
W88-08868 


OLIGOCHAETE  RESPIRATION  AS  A  MEAS- 
URE OF  SEDIMENT  TOXICITY  IN  PUGET 
SOUND,  WASHINGTON, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08874 


SUBLITTORAL  AND  PROFUNDAL  OLIGO- 
CHAETA FAUNA  OF  THE  LAKE  CONSTANCE 
(BODENSEE-OBERSEE), 

Landesanstalt    fuer    Umweltschutz    Baden-Wuert- 
temberg,    Karlsruhe   (Germany,   F.R.).    Inst,   fuer 
Seenforschungs  Fischereiwesen. 
L.  Probst. 

Hydrobiologia  HYDRB8,  Vol.  155,  p  277-282,  De- 
cember 1987.  1  fig,  3  tab,  18  ref. 

Descriptors:  'Sediments,  'Oligochaetes,  'Lake 
Constance,  'Eutrophication,  'Water  pollution  ef- 
fects, 'Lakes,  'Benthic  fauna,  'Annelids,  'Limnol- 
ogy, 'Species  composition,  'Decomposing  organic 
matter,  'Organic  carbon,  Model  studies,  Mathe- 
matical studies,  Trophic  level,  Population  dynam- 
ics, Cycling  nutrients,  Worms. 

Fourteen  tubificid  species  and  one  lumbriculid 
make  up  the  oligochaete  population  of  the  north- 
ern half  of  Lake  Constance,  a  meso-  to  mesoeutro- 
phic  lake.  Tubifex  tubifex  makes  up  72%  of  the 
total  abundance,  the  clean  water  species  Stylodri- 
lus  heringianus  only  0.1%.  No  correlation  exists 
between  total  worm  abundance  and  organic 
carbon  content  of  the  sediment,  only  4%  of  the 
organic  carbon  being  used  by  the  worms.  A  highly 
significant  correlation  between  particulate  organic 
matter  loading  and  its  organic  carbon  content  from 
10  tributaries  and  total  oligochaete  abundance  is 
demonstrated.  The  ecological  index  I  sub  PA  is 
defined  and  used  to  assess  the  biologically  relevant 
trophic  status  of  the  lake  bed.  This  integrates  infor- 
mation   on    the    percent    representation    of   three 


Effects  Of  Pollution — Group  5C 

groups  of  worm  species  classified  on  a  trophic 
basis  and  total  abundance  of  the  worms.  Despite 
control  of  the  increase  in  phosphorus  loadings 
progressive  eutrophication  of  sediments  was  ob- 
served after  an  8  year  interval.  (Author's  abstract) 
W88-08875 


RAPID  AND  RELIABLE  METHOD  TO  QUAN- 
TIFY ENVIRONMENTAL  EFFECTS  ON  LA- 
MINARIA  BASED  ON  MEASUREMENTS  OF 
ION  LEAKAGE, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08876 


BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  I.  THE  PHYSICAL  ENVI- 
RONMENT: HYDROGRAPHY,  PLANT  NUTRI- 
ENTS, ORGANIC  ENRICHMENT,  HEAVY 
METALS,  AND  REDOX  CONDITIONS, 
Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy- 

B.  Holte,  K.  J.  Jakola,  and  B.  Gulliksen. 
Sarsia  SARIA3,  Vol.  72,  No.  2,  p  125-132,  1986.  4 
fig,  5  tab,  3  ref. 

Descriptors:  'Water  pollution  effects,  'Benthic  en- 
vironment, 'Industrial  wastewater,  'Wastewater 
disposal,  'Industrial  wastewater,  'Wastewater  dis- 
posal, 'Municipal  wastewater,  'Marine  environ- 
ment, 'Marine  sediments,  Norway,  Heavy  metals, 
Sedimentation,  Plant  nutrients,  Organic  enrich- 
ment, Ecology,  Tidal  effects,  Tidal  currents,  Water 
currents,  Redox  conditions. 

The  extent  of  pollution  in  the  marine  environment 
near  the  city  of  Tromso  was  investigated  at  seven 
selected  sites  from  August  1979  to  March  1981. 
Measurements  of  hydrographical  factors  (dissolved 
oxygen,  salinity,  temperature)  and  amounts  of 
plant  nutrients  (orthophosphate,  nitrate)  did  not 
indicate  chronic  marine  pollution  of  the  water 
masses  near  the  city.  This  is  probably  due  to  strong 
tidal  currents  which  spread  sewage  wastewater 
over  large  areas  in  a  fairly  short  time.  Rates  of 
sedimentation  of  organic  matter  were  relatively 
high  near  Tromso  compared  to  localities  about  15 
km  from  the  city.  In  situ  redox  measurements 
suggested  a  decrease  in  organic  enrichment  of  the 
soft-bottom  sediments  with  distance  from  the 
center  of  Tromso.  A  similar  decrease  was  also 
observed  in  the  concentrations  of  heavy  metals 
(mercury,  cadmium,  lead,  zinc)  in  sedimenting  ma- 
terial. The  exposure  of  soft-bottom  sediments  to 
urban  pollution  is  localized  near  the  center  of 
Tromso  compared  with  the  controls  outside  the 
city  area.  In  general,  only  the  sea  bottom  near  the 
waste  discharge-points  is  influenced  by  pollution 
from  the  city.  (See  also  W88-08880)  (Author's  ab- 
stract) 
W88-08879 


BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  II.  SOFT-BOTTOM 
COMMUNITIES, 

Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy- 

B.  Holte,  and  B.  Gulliksen. 

Sarsia  SARIA3,  Vol.  72,  No.  2,  p  133-141,  1986.  9 
fig,  1  tab,  28  ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
disposal,  'Water  pollution  effects,  'Benthic  envi- 
ronment, 'Municipal  wastewater,  'Marine  envi- 
ronment, 'Marine  sediments,  'Marine  fauna,  Spe- 
cies diversity.  Tidal  effects,  Tidal  currents,  Water 
currents,  Wastewater  outfall.  Heavy  metals,  Ecolo- 
gy, Norway,  Sedimentation,  Plant  nutrients,  Ma- 
crobenthos,  Biomass. 

Six  sampling  stations  with  relatively  similar  soft- 
bottom  substrates  and  current  regimes  were  inves- 
tigated to  find  out  if  there  were  qualitative  and 
quantitative  differences  between  the  macrobenthos 
near  the  city  of  Tromso  compared  with  that  closer 
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Group  5C— Effects  Of  Pollution 

to  the  open  sea,  and  if  possible  faunal  differences 
could  be  due  to  sewage  from  the  city.  Diversity 
was  highest  and  dominance  lowest  at  the  sampling 
stations  furthest  from  Tromso  (ca.  15  km),  which 
were  considered  unaffected  by  pollution.  The  sam- 
pling stations  nearest  to  the  sewage  outfalls  were 
considered  moderately  exposed  to  pollution.  Anal- 
ysis of  similarity  between  the  stations  and  log- 
normal  distributions  of  species/abundance  support- 
ed these  assumptions.  Total  biomass  was  an  unsuit- 
able variable  for  evaluating  the  effects  of  pollution, 
due  to  irregular  occurrences  of  large  bivalves  and 
prosobranchs.  When  the  16  most  frequent  taxa 
were  considered,  the  following  ten,  Nemertinea 
indet.,  Harmothoe  imbricata,  Eteone  longa,  Anai- 
tides  maculata,  Typosyllis  spp.,  Naineris  quadricu- 
spida,  Spio  filicomis,  Polydora  spp.,  Capitella  capi- 
tata,  and  Hetermastus  filiformis,  showed  a  prefer- 
ence for  either  or  both  of  the  sampling  stations 
nearest  to  the  sewage  outfalls.  The  sewage  from 
the  city  had  relatively  small  and  local  effects  on 
the  marine  infauna,  mainly  due  to  the  strong  tidal 
water-exchange  and  mixing  around  the  Tromso 
Island.  (See  also  W88-08879)  (Author's  abstract) 
W88-08880 


BIOCONCENTRATION  OF  HG203CL2  IN 
RAINBOW  TROUT  AND  CARP  AT  LOW  CON- 
CENTRATIONS, 

Tokyo  Metropolitan  Research  Inst,  for  Environ- 
mental Protection  (Japan). 
M.  Wakabayashi,  M.  Kikuchi,  Y.  K.  Oh,  T. 
Yoshida,  and  H.  Kojima. 

Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  53,  No. 
5,  p  841-845,  May  1987.  5  fig,  1  tab,  9  ref. 

Descriptors:  *Trout,  *Carp,  *Bioaccumulation, 
•Mercury,  'Biological  magnification,  Toxicity, 
•Heavy  metals,  Rivers,  Fish. 

Rainbow  trout  (Salmo  gairdneri)  and  carp  (Cy- 
prinus  carpio)  were  exposed  to  Hg203C12  at  a 
concentration  of  0.5  micrograms  Hg/I.  At  relative- 
ly short-term  exposure,  the  mean  bioconcentration 
factor  (BCF)  of  rainbow  trout  was  affected  by  the 
pH  of  the  buffered  exposure  solution  and  was  high 
at  low  pH  as  compared  with  high  pH.  The  BCF 
for  a  17  day  exposure  in  the  artificial  water  was 
about  800  for  rainbow  trout  and  carp,  but  the 
concentrations  of  Hg203  in  fishes  and  in  the  solu- 
tion were  not  in  equilibrium.  The  profile  of  biocon- 
centration in  the  river  water  was  similar  to  that  in 
the  artificial  water.  The  equilibrium  BCF  estimated 
using  a  simple  linear  differential  equation  were 
several  thousands.  (Author's  abstract) 
W88-08883 


CHEMICAL  CHARACTER  OF  BOTTOM  SEDI- 
MENT AND  THE  BENTHIC  BIOMASS  IN  ISE 
AND  MIKAWA  BAYS, 

Mie  Univ.,  Tsu  (Japan).  Faculty  of  Fisheries. 

H.  Iwasaki,  J.  Ishii,  and  S.  Ueda. 

Nippon    Suisan    Gakkaishi    NSUGAF,    Vol.    53, 

No.6,  p  1065-1071,  June  1987.  6  fig,  1  tab,  13  ref. 

Descriptors:  'Benthos,  'Sediments,  'Biomass, 
•Marine  sediments,  'Eutrophication,  *Ise  Bay, 
•Mikawa  Bay,  Organic  matter,  Chemical  oxygen 
demand,  Oxygen  demand,  Organic  carbon,  Nitro- 
gen,  Interstitial   water,   Sulfides,   Shallow  waters. 

To  obtain  information  on  the  threshold  level  of 
eutrophication  inhibiting  the  reproduction  of  useful 
marine  organisms  in  shallow  waters,  the  relation 
between  the  organic  matter  content  of  bottom 
sediment  and  the  benthic  biomass  was  analyzed  in 
Ise  and  Mikawa  Bays.  Of  the  benthic  biomass, 
Polychaeta  was  dominant,  and  occurred  in  39  spe- 
cies in  Ise  Bay,  75%  in  individuals,  14.4%  in  wet 
weight;  in  Mikawa  Bay  it  was  40  species,  45.1%  in 
individuals,  21.9%  in  wet  weight.  The  benthos 
occurred  densely  at  the  mouth  of  both  bays  and  at 
the  east-side  of  Chita  peninsula.  In  Ise  Bay,  the 
organic  matter  content  of  the  sediment,  ranging 
from  1.9  to  30.5  mg/g  in  TOC  (total  organic 
carbon),  from  0.22  to  3.61  mg/g  in  TN  (total 
nitrogen),  was  lower  than  that  in  neighboring  bays. 
On  the  contrary,  dissolved  iron  in  the  pore  water 
of  the  sediment  showed  a  remarkable  high  value, 
0.4  mg/1  in  average.  The  ratio  of  C/N  was  also 
higher  than  in  Mikawa  Bay.  Horizontal  distribu- 


tion of  COD  (chemical  oxygen  demand),  TOC. 
and  TN  in  the  sediment  was  generally  similar,  and 
the  organic  matter  content  was  the  highest  in  the 
coastal  area  from  Tsu  to  Matsusaka  in  Ise  Bay,  the 
inner  parts  of  the  west  and  the  north  of  Mikawa 
Bay.  High  correlations  (>r  =  0.94)  between  COD, 
TOC,  and  TN  in  the  sediment,  were  observed. 
Benthos  was  the  most  abundant  in  a  range  of  3  to  8 
mg/g  of  COD  and  became  poor  above  14  mg/g  in 
total  sulfide  S  content  of  the  sediment.  Apparently 
COD  value,  TOC,  TN,  and  total  sulfide  S  content 
were  good  indices  of  eutrophic  level  in  shallow 
waters,  and  the  threshold  values  for  benthos  were 
about  14  mg/g  in  COD  value,  corresponding  to 
15.6  mg/g  in  TOC,  1.65  mg/g  in  TN,  and  the  total 
sulfide  S  content  of  0.4  mg/g.  (Author's  abstract) 
W88-08885 


STUDY  ON  THE  SHAKING  CULTURE 
METHOD  TO  EVALUATE  THE  EFFECT  OF 
MUNICIPAL  SEWAGE  ON  THE  GROWTH  OF 
PORPHYRA  YEZOENSIS,  (IN  JAPANESE), 

Tokyo  Univ.  of  Fisheries  (Japan). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08889 


STUDIES  OF  THE  SAMPLING  TIME  OF  THE 
EFFLUENT   OF  THE   MUNICIPAL   SEWAGE 
TREATMENT  PLANT  TO  EVALUATE  THE  EF- 
FECTS  ON  THE  GROWTH   OF  PORPHYRA 
YEZOENSIS,  (IN  JAPANESE), 
Tokyo  Univ.  of  Fisheries  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-08890 


IMPACT  OF  SUBLETHAL  OIL  AND  EMUL- 
SION EXPOSURE  ON  THE  REPRODUCTIVE 
SUCCESS  OF  LEACH'S  STORM-PETRELS: 
SHORT  AND  LONG-TERM  EFFECTS, 

Maine  Univ.  at  Farmington.  Dept.  of  Sciences  and 

Mathematics. 

R.  G.  Butler,  A.  Harfenist,  F.  A.  Leighton,  and  D. 

B.  Peakall. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  25,  No. 

1,  p   125-143,  April   1988.  2  fig,   10  tab,  53  ref. 

Descriptors:  'Water  pollution  effects,  'Waterfowl, 
'Oil  pollution,  'Animal  behavior,  'Toxicity, 
Crude  oil,  Oil  dispersant  emulsion,  Leach's  storm- 
petrels,  Reproductive  success. 

The  short-  and  long-term  effects  of  sublethal  expo- 
sure to  crude  oils  or  an  oil-dispersant  emulsion  on 
the  reproductive  success  of  Leach's  storm-petrels 
(Oceanodroma  leucorhoa  Vieillot)  were  examined 
during  a  3-year  field  study.  Adult  petrels  were 
captured  in  their  breeding  burrows  before  and 
after  the  hatching  period  at  a  colony  in  Newfound- 
land, Canada.  The  birds  were  individually  banded, 
assigned  to  either  control  or.  experimental  groups 
that  received  one  of  a  variety  of  toxicant  expo- 
sures, and  then  released  back  into  their  permanent- 
ly marked  burrows.  The  reproductive  success  of 
all  study  birds  was  monitored  for  the  remainder  of 
the  breeding  season,  and  the  return  rates  and 
breeding  performance  of  some  groups  were  moni- 
tored during  the  second  breeding  following  initial 
exposure.  The  results  indicated  that:  (a)  internal  or 
external  exposure  of  adult  petrels  to  some  sublethal 
doses  of  crude  oils  or  emulsion  significantly  re- 
duced hatching  success  and  fledging  success  in  a 
dose-dependent  manner,  (b)  adult  petrels  were  the 
most  sensitive  to  contaminant  exposure  late  in  the 
incubation  period  and  early  in  the  post-hatching 
period,  (c)  pollutant-related  decreases  in  reproduc- 
tive success  were  probably  associated  with  the 
temporary  abandonment  of  the  nesting  burrow  by 
the  treated  adult,  and  (d)  treated  adults  generally 
exhibited  normal  return  rates  and  breeding  per- 
formance in  the  second  season  after  exposure.  (Au- 
thor's abstract) 
W88-0889I 


UPTAKE  OF  CADMIUM  BY  GAMMARUS 
FOSSARUM  (AMPHIPODA)  FROM  FOOD 
AND  WATER, 

Basel  Univ.  (Switzerland).  Botanisches  Inst. 

T.  Abel,  and  F.  Barlocher. 

Journal  of  Applied  Ecology  JAPEAI,  Vol.  25,  No. 


1.   p   223-231,   April    1988.   3   fig,   5   tab,   21    ref. 

Descriptors:  'Amphipods,  'Gammarus,  'Heavy 
metals,  'Cadmium,  'Water  pollution  effects,  Soft 
water,  Hard  water,  Food  contamination,  Toxicity. 

Survival  and  cadmium  accumulation  of  Gammarus 
fossarum  Koch  were  compared  when  the  water  or 
its  food,  conditioned  oak  leaves,  were  contaminat- 
ed. In  starving  animals,  LC50  values  were  30-40 
times  lower  in  cadmium-contaminated  soft  water 
than  in  hard  water.  Final  cadmium  concentrations 
in  dead  animals  were  similar  in  both  treatments. 
Aquatic  hyphomycetes,  which  occur  on  condi- 
tioned leaves,  accumulated  cadmium  very  rapidly 
and  to  high  final  concentrations.  G.  fossarum 
eating  contaminated  leaves  suffered  increased  mor- 
tality and  accumulated  cadmium  in  its  tissues.  In 
soft  water,  direct  effects  of  cadmium  contamina- 
tion on  G.  fossarum  were  much  more  severe  than 
indirect  effects  suffered  through  ingestion  of  con- 
taminated food.  In  hard  water,  uptake  from  watet 
also  had  a  more  drastic  effect  than  uptake  through 
food,  but  the  difference  was  less  pronounced.  The 
importance  of  contaminated  food  is  probably  high- 
est when  cadmium  pollution  in  streams  occurs  as  i 
pulse  too  short  to  directly  affect  G.  fossarum,  bul 
long  enough  to  allow  cadmium  accumulation  by 
fungi  on  leaves.  (Author's  abstract) 
W88-08892 


GROWTH  RESPONSES  OF  BIRCH  ANE 
SITKA  SPRUCE  EXPOSED  TO  ACIDIFIED 
RAIN, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales) 

Bangor  Research  Station. 

T.  W.  Ashenden,  and  S.  A.  Bell. 

Environmental  Pollution  ENPOEK,  Vol.  51,  No 

2,  p  153-162,  1988.  5  tab,  17  ref. 

Descriptors:  'Growth  rates,  'Acid  rain,  'Bird 
trees,  'Spruce  trees,  'Conifers,  'Deciduous  trees 
Seedlings,  Leaves,  Hydrogen  ion  concentration 
Mortality,  Soil  types. 

Seedlings  of  birch  and  Sitka  spruce  were  grown  oi 
a  range  of  British  soils  for  2  years  and  exposed  t( 
simulated  acid  rainfall  treatments  of  pHs  5.6,  4.5 
3.5  and  2.5.  Both  species  developed  visible  lea 
injury  patterns  when  exposed  to  the  pH  2.5  treat 
ment.  In  Sitka  spruce  this  leaf  injury  was  followec 
by  high  needle  loss  during  the  first  winter  an< 
greater  mortality.  Generally,  height  growth  o 
Sitka  spruce  was  unaffected  by  treatments,  but  aci< 
rainfall  at  pH  2.5  increased  the  height  of  birch 
Mean  height  of  both  species  was  strongly  affectet 
by  soil  type.  The  relationship  of  significant  soil 
and  treatment  effects  on  the  heights  of  both  specie 
indicated  that  on  some  soils  plant  growth  response 
to  the  treatments  did  not  fit  the  general  pattern 
Hence,  while  the  results  indicate  that  general!; 
ambient  acidities  of  rainfall  in  the  UK  are  unlikel; 
to  adversely  affect  the  growth  of  birch  or  Sitk; 
spruce,  plants  growing  on  some  soils  may  be  sus 
ceptible  to  injury.  (Author's  abstract) 
W88-08893 


EFFECT  OF  EXTRACTS  OBTAINED  FROIV 
OLIVE  OIL  MILL  WASTE  WATERS  ON  BA 
CILLUS  MEGATERIUM  ATCC  33085, 

Granada   Univ.   (Spain).    Dept.   of  Microbiology 

M.  M.  Rodriguez,  J.  Perez,  A.  Ramos- 

Cormenzana,  and  J.  Martinez. 

Journal  of  Applied   Bacteriology  JABAA4,  Vo: 

64,  No.  3,  p  219-226,  March  1988.  7  fig,  3  tab,  3 

ref. 

Descriptors:  'Water  pollution  effects,  'Food-proc 
essing  wastes,  'Antibiotics,  'Bactericide! 
'Wastewater  composition,  Olive  oil,  Alpechine: 
Industrial  wastewater. 

n-Propanol  was  the  most  effective  solvent  for  e> 
trading  antibacterial  substances  from  olive  oil  mi 
wastewater  ('alpechines').  Several  phenolics  wer 
detected  in  propanol  extracts  that  had  bactericidi 
effects  on  Bacillus  megaterium  ATCC  33085,  ir 
hibiting  asporulation  and  germination  at  5-6  mmol 
I  total  phenolics  (expressed  as  syringic  acid).  Th 
biological  effect  was  increased  in  the  presence  c 


126 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


ligh  glucose  and  NaCl  concentrations  and  after 
>eta-glucose  hydrolysis.  (Author's  abstract) 
.V88-08894 


:OAL  GAS  PLANT  WASTES:  REMNANT  OF 

IN  ERA, 

)CM  Engineers,  Inc.,  Plymouth  Meeting,  PA. 

:or  primary  bibliographic  entry  see  Field  5B. 

V88-08901 


5D.  Waste  Treatment  Processes 


)VERHAULING     HEALTH     EFFECTS     PER- 
SPECTIVES, 

Colorado  Springs  Dept.  of  Utilities,  CO. 

?or  primary  bibliographic  entry  see  Field  5F. 

V88-08003 


"IXED-FILM  BIOLOGICAL  NITRIFICATION 
)F  A  STRONG  INDUSTRIAL  WASTE, 

^larkson  Univ.,  Potsdam,  NY. 
V.  G.  Collins,  W.  W.  Clarkson,  and  M.  Vrona. 
ournal     Water     Pollution     Control     Federation 
WPFA5,  Vol.  60,  No.  4,  p  499-504,  April  1988.  3 
ig,  3  tab,  23  ref. 

descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Industrial  wastewater,  *Ni- 
rification,  Fixed-film  nitrification,  Fluorides,  Pilot 
ilants,  Semiconductor  manufacturing,  Contact  sta- 
lilization. 

liological  nitrification  is  one  alternative  unit  oper- 
tion  considered  for  pretreatment  of  waste  streams 
iroduced  by  the  semiconductor  manufacturing  in- 
lustry.  Results  of  rotating  biological  contactor 
lilot  plant  studies  in  which  wastewaters  with  high 
mmonia  concentrations  alone  and  combined  with 
iigh  fluoride  concentrations  are  presented.  Fluo- 
ide  adversely  affects  nitrification  efficiency  and 
irocess  stability.  In  the  absence  of  fluorides,  nitrifi- 
ation  rates  eight  times  higher  than  typically  rec- 
immended  were  achieved.  (Author's  abstract) 
V88-08006 


(OLE  OF  GAC  ACTIVITY  AND  PARTICLE 
iIZE  DURING  THE  FLUIDIZED-BED  ANAER- 
)BIC  TREATMENT  OF  REFINERY  SOUR 
VATER  STRIPPER  BOTTOMS, 

lexnord,    Inc.,    Milwaukee,    WI.    Corporate   Re- 

earch  and  Development  Group. 

).  A.  Gardner,  M.  T.  Suidan,  and  H.  A. 

Lobayashi. 

ournal     Water     Pollution     Control     Federation 

WPFA5,  Vol.  60,  No.  4,  p  505-513,  April  1988.  9 

ig,  9  tab,  12  ref. 

)escriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Industrialized  waste,  *Ad- 
orbents,  'Industrial  wastewater,  'Activated 
arbon,  'Fluidized  bed  process,  'Anaerobic  diges- 
ion,  'Particle  size,  Refinery  sour  water,  Perform- 
nce  evaluation.  Toxicity. 

"hree  expanded-bed  anaerobic  reactors  were  oper- 
ted  in  parallel  on  sour  water  stripper  bottoms, 
"wo  sizes  of  granular  activated  carbon  (GAC)  and 
on-activated  carbon  were  used  in  the  reactors, 
'erformance  was  evaluated.  The  adsorptive  capac- 
:y  of  GAC  was  essential  for  reducing  the  toxicity 
f  the  wastewater,  thus  permitting  uninhibited  bio- 
Dgical  treatment.  Reactor  performance  improved 
rith  decreasing  GAC  particle  size  and  when 
ligher  loading  rates  of  the  wastewater  were  used, 
"his  was  attributed  to  the  increased  surface  avail- 
ble  for  microbial  attachment  and  the  decreased 
liffusional  resistance  to  adsorption  that  accompany 
decrease  in  GAC  particle  size.  (Author's  ab- 
tract) 
V88-08007 


HGESTER  GAS  H2S  CONTROL  USING  IRON 
iALTS, 

ian  Jose  Dept.  of  Water  Pollution  Control,  CA. 
'■  Dezham,  E.  Rosenblum,  and  D.  Jenkins, 
ournal     Water     Pollution     Control     Federation 
WPFA5,  Vol.  60,  No.  4,  p  514-517,  April  1988.  3 


fig,  3  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  'Di- 
gester gas,  'Hydrogen  sulfide,  'Iron  compounds, 
Sludge  digestion,  Vivianite,  Sedimentation  basins, 
Scaling. 

A  satisfactory  method  for  control  of  H2S  concen- 
trations in  digester  gas  was  achieved  by  determin- 
ing a  FeC12  dose  added  to  digester  sludge  feed 
lines.  Vivianite  scale  formation  was  avoided  in 
digester  appurtenances.  Information  is  presented 
on  the  iron  salt  dose  required  to  control  digester 
gas  H2S  at  different  levels,  and  a  discussion  is 
included  on  the  theoretical  basis  for  the  use  of  iron 
salts  for  this  purpose.  The  effects  of  iron  salts  on 
primary  sedimentation  basin  performance  are  also 
discussed,  as  well  as  techniques  for  preventing 
vivianite  scale.  (Author's  abstract) 
W88-08008 


FATE  AND  EFFECT  OF  METHYLENE  CHLO- 
RIDE AND  FORMALDEHYDE  IN  METHANE 
FERMENTATION  SYSTEMS, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
S.  J.  Bhattacharya,  and  G.  F.  Parkin. 
Journal  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  60,  No.  4,  p  531-536,  April  1988.  6 
fig,  7  tab,  13  ref.  National  Science  Foundation, 
Grant  No.  CEE-83-00687. 

Descriptors:  'Wastewater  treatment,  'Formalde- 
hyde, 'Methylene  chloride,  'Biological 
wastewater  treatment,  'Anaerobic  treatment, 
'Methane  bacteria,  'Fermentation,  Chlorinated 
hydrocarbons,  Organic  compounds,  Acetate,  Pro- 
pionate, Enrichment,  Effluents,  Retention  time, 
Methane,  Biodegradation,  Microbial  degradation. 

Anaerobic  chemostats  were  used  to  study  fate  and 
kinetic  effects  of  slug  and  continuous  additions  of 
formaldehyde  and  methylene  chloride  to  acetate 
and  propionate  enrichment  systems.  Much  higher 
concentrations  of  formaldehyde  and  methylene 
chloride  could  be  tolerated  when  added  continu- 
ously. With  continuous  additions  of  formaldehyde 
and  methylene  chloride,  new  steady  states  were 
attained  with  higher  effluent  propionate  and  ace- 
tate concentrations,  or  both.  The  effects  of  differ- 
ent solids  retention  times  (SRT)  were  clearly  seen. 
Lower  SRTs  showed  higher  effluent  volatile  acids 
concentrations  with  continuous  addition.  Both 
toxicants  affected  the  acetate-utilizing  methano- 
gens  more  than  the  propionate-utilizers  under  simi- 
lar conditions.  Biodegradation  was  the  major  form- 
aldehyde and  methylene  chloride  removal  mecha- 
nism. (Authors  abstract) 
W88-08010 


COMPARISON  OF  THE  GRAPHICAL  AND 
STANDARD  METHODS  FOR  THE  DETERMI- 
NATION OF  BIOCHEMICAL  OXYGEN 
DEMAND, 

Houston  Univ.,  TX.   Environmental   Engineering 

Program. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08011 


MODELING  THE  PERFORMANCE  OF  DEEP 
WASTE  STABILIZATION  PONDS, 

Duke   Univ.,   Durham,   NC.    Dept.   of  Civil   and 

Environmental  Engineering. 

M.  D.  Moreno,  M.  A.  Medina,  J.  Moreno,  A. 

Soler,  and  J.  Saez. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   377-387,   April    1988.    7   fig,   5   tab,   22   ref. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
ponds,  Waste  disposal,  Model  studies,  Pollution 
load,  Mathematical  studies,  Prediction,  Biomass, 
Phytoplankton,  Nutrients,  Climate,  Effluents, 
Tracers,  Performance  evaluation,  Bacteria,  Dis- 
solved oxygen. 

The  performance  characteristics  of  a  deep  waste 
stabilization  pond  operating  in  Southeast  Spain 
were  studied  for  one  year;  the  results  show  a  high 
reduction  in  organic  load  and  nutrients,  as  well  as 


disinfection  of  the  effluent,  after  a  retention  time 
that  varies  as  a  function  of  climatic  conditions. 
Mathematical  models  describing  its  hydraulic, 
thermal,  and  biochemical  behavior  are  presented 
and  compared  with  a  set  of  measured  data.  These 
two  models  are  not  coupled,  assuming  that  the 
changes  in  biomass  concentration  do  not  affect 
significantly  the  degree  of  heat  penetration  into  the 
water  column.  The  thermal  submodel  predicts  ver- 
tical homothermy  throughout  the  year,  in  agree- 
ment with  the  observed  data.  The  biochemical 
model  simulated  the  variations  in  phytoplankton, 
bacterial  biomass,  dissolved  oxygen  and  nutrients 
as  a  function  of  temperature  (from  the  thermal 
submodel  run  independently),  meteorological  data, 
and  influent  characteristics  (measured).  The  results 
from  both  models  are  compared  to  field  data.  The 
tests  for  differences  between  means  and  variances 
are  used  to  compare  computed  and  measured 
values,  showing  an  excellent  agreement.  The 
higher  variability  in  the  observations  as  opposed  to 
predicted  alkalinity  values  suggests  that  some  pre- 
cipitation processes  linked  to  the  higher  pH  values 
during  the  summer  should  also  be  included  in  the 
model.  (Alexander-PTT) 
W88-08045 


POTENTIAL  AVAILABILITY  OF  ANAEROBIC 
TREATMENT  WITH  DIGESTER  SLURRY  OF 
ANIMAL  WASTE  FOR  THE  RECLAMATION 
OF  ACID  MINE  WATER  CONTAINING  SUL- 
FATE AND  HEAVY  METALS, 
Yamagata  Univ.  (Japan).  Lab.  of  Applied  Microbi- 
ology. 

K.  Ueki,  K.  Kotaka,  K.  Itoh,  and  A.  Ueki. 
Journal    of   Fermentation    Technology   JFTED8, 
Vol.  66,  No.  1,  p  43-50,  February  1988.  7  fig,  2  tab, 
18  ref. 

Descriptors:  'Wastewater  treatment,  'Digestion, 
'Anaerobic  digestion,  'Slurries,  'Animal  wastes, 
'Farm  wastes,  'Wastewater  renovation,  'Re- 
claimed water,  'Acid  mine  drainage,  'Sulfates, 
'Heavy  metals,  Alkalinity,  Hydrogen  ion  concen- 
tration, Chemical  precipitation. 

The  use  of  an  anaerobic  digester  slurry  of  cattle 
waste  for  the  reclamation  of  acid  mine  water  was 
examined.  When  the  digester  slurry  was  mixed 
with  acid  mine  water,  anaerobic  digestion,  includ- 
ing sulfate  reduction  and  methanogenesis,  was  en- 
hanced. In  the  mixture  of  acid  mine  water  and  the 
digester  slurry,  sulfate  reduction  proceeded  with- 
out diminishing  methanogenesis.  The  digester 
slurry  and  its  supernatant  showed  a  significant 
capacity  to  act  as  a  strong  alkaline  reagent,  and  the 
pH  of  the  acid  mine  water  was  markedly  elevated 
by  the  addition  of  the  digester  slurry  or  superna- 
tant even  at  the  low  ratio  of  1%  by  volume. 
Precipitation  of  heavy  metals  in  the  acid  mine 
water  occurred  as  the  pH  was  elevated  by  the 
addition  of  supernatant.  When  the  digester  slurry 
was  added  at  the  ratio  of  5%  by  volume  to  acid 
mine  water  which  had  been  pretreated  with  super- 
natant, the  rate  of  sulfate  reduction  increased  with 
increasing  the  concentration  of  sulfate  in  the  mix- 
ture up  to  about  1400  mg/liter.  In  acid  mine  water 
pretreated  with  supernatant  and  supplemented 
with  the  digester  slurry  at  the  ratio  of  5%  by 
volume,  the  maximum  amount  of  sulfate  reduced 
within  20  days  of  incubation  was  about  1000  mg/ 
liter,  and  the  maximum  rate  of  sulfate  reduction 
was  about  120  mg  sulfate/liter/day.  (Author's  ab- 
stract) 
W88-08131 


INFLUENCE  OF  PH  ON  METHANE  AND  SUL- 
FIDE PRODUCTION  FROM  METHANOL, 

Shimizu   Construction   Co.   Ltd.,  Tokyo   (Japan). 

Inst,  of  Tech. 

K.  Minami,  Y.  Tanimoto,  M.  Tasaki,  S.  Ogawa, 

and  K.  Okamura. 

Journal   of   Fermentation   Technology   JFTED8, 

Vol.  66,  No.  1,  p  117-121,  February  1988.  2  fig,  2 

tab,  1 2  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Fermentation,  'Methane, 
♦Sulfides,     'Methanol,     'Sulfates,     'Sulfur    com- 
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pounds.    "Hydrogen    ion    concentration.    Pumice 
stone.  Methanogenesis. 

To  investigate  the  influence  of  pH  on  methane  and 
sulfide  production,  continuous  cultures  were  done 
using  a  bio-reactor  packed  with  pumice  stone  Sul- 
fate in  a  methanol-defined  medium  was  almost 
completely  reduced  to  sulfide  at  pHs  between  7.0 
and  7.5  in  methane  fermentation,  but  at  pHs  be- 
tween 6.2  and  6.8,  sulfate  reduction  to  sulfide  was 
suppressed  up  to  40%.  In  addition,  methane  fer- 
mentation was  not  inhibited  by  10  g  sulfate/liter. 
(Authors  abstract) 
W88-08132 


NEW  COMPOSITE  CHARGED  REVERSE  OS- 
MOSIS MEMBRANE, 

Nitto  Electric  Co.  Ltd.,  Osaka  (Japan). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-08I37 


ACIDIC  WASTEWATER  TREATMENT  BY 
DONNAN  DIALYSIS  INVOLVING  TUBULAR 
ANION-EXCHANGE  MEMBRANES, 

Wroclaw  Technical  Univ.  (Poland).  Inst,  of  Envi- 
ronment Protection  Engineering. 
G.  Wisniewska,  and  T.  Winnicki. 
Desalination  DSLNAH,  Vol.  68,  No.  2-3,  p  121- 
130,  March  1988.  6  fig,  6  ref. 

Descriptors:  "Wastewater  treatment,  "Membrane 
processes,  "Membranes,  "Acidic  water,  "Dialysis, 
"Ion  exchange,  "Anion  exchange,  Chemical 
wastewater,  Selectivity,  Nitrates,  Sulfates,  Salts, 
Nitrocellulose. 

Tubular  anion-exchange  membranes  were  em- 
ployed in  an  attempt  to  remove  nitrate  and  sulfate 
ions  from  acidic  wastewaters.  Unlike  the  investiga- 
tions accomplished  earlier,  this  study  makes  use  of 
actual  acidic  wastewaters  (effluent  from  the  rinsing 
of  nitrocellulose)  to  test  the  usefulness  of  the  title 
membranes  as  applied  to  the  separation  of  nitrate 
ions  and  sulfate  ions.  The  effect  of  the  type  and 
concentration  of  the  hydroxide  solution  on  the 
course  of  the  dialysis  process  (i.e.,  on  the  deacidifi- 
cation  rate  and  on  the  selectivity  of  the  process)  is 
investigated.  Consideration  is  also  given  to  the 
relationship  between  the  presence  of  salts  in  the 
concentrate  and  the  efficiency  of  dialysis.  (Au- 
thor's abstract) 
W88-08138 


SUBSTITUTION  OF  THE  FINAL  CLARIFIER 
BY  MEMBRANE  FILTRATION  WITHIN  THE 
ACTIVATED  SLUDGE  PROCESS  WITH  IN- 
CREASED PRESSURE:  INITIAL  FINDINGS, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserbau,    Wasserguete-    und    Abfallwirts- 

chaft. 

K.  Krauth,  and  K.  F.  Staab. 

Desalination  DSLNAH,  Vol.  68,  No.  2-3,  p  179- 

189,  March  1988.  1 1  fig,  9  tab,  9  ref. 

Descriptors:  "Wastewater  treatment,  "Filtration, 
"Membrane  filters,  "Solid-liquid  separation,  "Clari- 
fiers,  "Activated  sludge,  Biodegradation,  Sludge 
digestion,  Oxygenation,  Pressure. 

The  Institut  fuer  Siedlungswasserbau,  Wasser- 
guette-  und  Abfallwirtschaft  of  the  University  of 
Stuttgart  has  performed  a  series  of  tests  with  the 
activated  sludge  process  at  increased  pressures 
over  a  long  period.  The  advantage  of  this  process 
is  that  it  increases  the  activated  sludge  content  by 
improving  the  oxygen  supply.  This  advantage  is 
accompanied  by  a  decrease  in  the  production  of 
excess  sludge  as  an  additional  benefit.  A  major 
disadvantage  of  this  process  is  the  fact  that  the 
separation  of  the  activated  sludge  from  the  water 
has  to  be  done  at  the  same  pressure  as  that  applied 
to  the  biological  reactor  as  a  result  of  the  choice 
for  a  continuous  operation.  This  fact  leads  to  tech- 
nical difficulties  Tests  carried  out  with  membranes 
in  another  research  project  suggested  that  mem- 
brane filtration  could  be  effective  for  solid/liquid 
separation.  The  initial  findings  clearly  confirmed 
this,  even  though  the  testing  conditions  were  not 
optimal.  (Author's  abstract) 
W88-08139 


ELIMINATION  OF  SURFACTANTS  BY  PRE- 
CIPITATION/FLOCCULATION  (ELIMINA- 
TION VON  TENSIDEN  DURCH  FAELLUNG/ 
FLOCKUNG), 

M.  Kolb,  D.  Grau,  and  B.  Funke. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  3,  p  82-85,  June  1987.  4 
fig,  9  ref. 

Descriptors:  "Ions,  "Precipitation,  "Wastewater 
treatment,  "Chemical  treatment,  "Surfactants, 
"Chemical  precipitation,  "Flocculation,  Iron  com- 
pounds, Calcium  hydroxides,  Textile  mill  wastes, 
Freundich  equation,  Langmuir  equation,  Mathe- 
matical studies,  Hydrogen  ion  concentration. 

The  elimination  of  anionic  and  nonionic  surfactants 
by  precipitation/flocculation  with  Fe(III)/ 
Ca(OH)2  and  Fe(II)/Ca(OH)2  was  investigated. 
The  elimination  of  anionic  surfactants  followed  the 
Freundlich  equation.  At  a  pH  of  8  and  initial 
surfactant  concentration  of  10  milligrams  per  liter 
the  elimination  amounts  to  only  10%,  but  at  a  pH 
of  6  to  40%  (Fe(III)/Ca(OH)2).  With  increasing 
surfactant  concentration  the  elimination  also  be- 
comes greater.  The  elimination  of  nonionic  surfac- 
tants can  be  described  by  the  Langmuir  equation. 
At  an  initial  concentration  of  1  milligram  per  liter 
the  elimination  amounts  to  20%,  with  decreasing 
pH  the  elimination  decreases  slightly.  Precipita- 
tion/flocculation experiments  with  Fe(II)/ 
Ca(OH)2  showed  a  significantly  higher  elimination 
in  comparison  with  Fe(III)/Ca(OH)2.  As  before, 
however,  the  elimination  of  anionic  surfactants  fol- 
lowed the  Freundlich  equation  and  elimination  of 
nonionic  surfactants  could  be  described  by  the 
Langmuir  equation.  Both  surfactants  were  elimi- 
nated to  a  higher  degree  (up  to  50%)  when  carry- 
ing out  the  experiments  with  original  textile 
wastewater.  (Author's  abstract) 
W88-08146 


PROCESS  CONSIDERATIONS  IN  BIOLOGI- 
CAL TREATMENT  OF  LOW  CONCENTRA- 
TION WASTEWATERS:  I.  STEADY  STATE, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

W.  J.  Maier,  G.  M.  Klecka,  and  R.  E.  Bailey. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  3,  p  85-90,  June  1987.  5 
fig,  2  tab,  25  ref. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Industrial  wastes,  Sub- 
strates, Optimization,  Process  control,  Organic 
matter. 

Process  performance  of  well-mixed  continuous- 
flow  reactors  treating  low-concentration  industrial 
wastewaters  has  been  modeled  to  study  the  effects 
of  reactor  sizing  and  configuration.  The  study  fo- 
cuses on  achieving  high  levels  of  treatment  (90  +  % 
removal).  It  is  shown  that  reactor  staging  is  neces- 
sary and  much  more  effective  than  increasing  resi- 
dence time  of  a  single-stage  continuous-flow  reac- 
tor. The  effects  of  endogenous  decay  of  cell  mass 
have  been  incorporated  and  show  that  there  is  an 
optimum  residence  time.  At  long  residence  time, 
the  rate  of  endogenous  decay  becomes  the  control- 
ling factor  that  determines  overall  efficiency  of 
substrate  removal.  (See  also  W88-08149)  (Author's 
abstract) 
W88-08147 


PROCESS  CONSIDERATIONS  IN  BIOLOGI- 
CAL TREATMENT  OF  LOW  CONCENTRA- 
TION WASTEWATERS:  II.  DYNAMICS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

W.  J.  Maier,  G.  M.  Klecka,  and  R.  E.  Bailey. 
Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,   Vol.   20,   No.   4,   p    108-112,   August 
1987.  7  fig,  2  tab,  11  ref. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Sludge,  "Activated  sludge, 
Mathematical  models,  Biomass,  Substrates,  Process 
control,  Design  criteria. 

The  performance  of  activated-sludge-type  treat- 
ment systems  operating  at  non-steady-state  condi- 


tions has  been  analyzed  using  mathematical 
models.  The  results  show  that  the  inventory  of 
active  biomass  is  a  rate-limiting  factor  when  the 
system  is  stressed  by  imposing  higher  flows  or  feed 
concentration.  The  magnitude  and  duration  of 
changes  in  substrate-removal  efficiency  have  been 
characterized  for  a  series  of  imposed  changes  in 
flow  rate  and  feed  concentration.  Practical  impli- 
cations concerning  the  development  of  more  effec- 
tive process-control  strategies  are  discussed.  (See 
also  W88-08148)  (Author's  abstract) 
W88-08149 


VOLTAMMETRIC       DETERMINATION      OF 
MERCURY  IN  A  SEWAGE  SLUDGE  SAMPLE, 

Fachhochschule  Aachen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  7B. 

W88-08167 


EFFECTS  OF  INTERMITTENT  LACK  OF 
OXYGEN  ON  BIOLOGICAL  TREATMENT  OF 
WASTE  WATERS, 

Kemijski  Inst.  Boris  Kidric,  Ljubljana  (Yugoslav- 
ia). 

M.  Ros,  M.  Toman,  and  M.  Dular. 
Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,   Vol.   21,   No.    1,   p   11-15,   February 
1988.  1  fig,  14  tab,  12  ref. 

Descriptors:  "Biological  wastewater  treatment, 
"Aerobic  treatment,  "Wastewater  treatment,  "Ac- 
tivated sludge  process,  "Bacteria,  Biocenosis,  Aer- 
ating equipment.  Electrical  malfunction. 

An  intermittent  lack  of  oxygen  can  occur  in  the 
aerators  of  biological  treatment  plants  for  a  variety 
of  reasons,  most  frequently  malfunctions  of  aerat- 
ing equipment  or  the  lack  of  electricity.  The  effects 
of  a  24-hour  lack  of  oxygen  in  the  aerator  with 
simultaneous  discontinuance  of  waste  water  inflow 
on  both  biocenosis  of  activated  sludge  and  on 
treatment  effect  was  investigated.  For  municipal 
wastewater,  the  only  noticeable  effect  of  an  inter- 
ruption of  aeration,  was  a  minimal  uptake  of 
oxygen;  the  average  temperature  of  the  test  model 
was  lower  than  that  of  the  comparative  model.  For 
industrial  wastewater,  oxygen  uptake  was  also  in- 
creased, the  number  of  bacteria  increased,  and  the 
number  of  organisms  of  biocenosis  concomitantly 
decreased.  It  is  concluded  that  an  interruption  ol 
aeration  (for  24  hr  or  less)  does  not  perturb  the 
system  provided  the  inflow  of  wastewater  is  also 
interrupted.  (Brock-PTT) 
W88-08171 


REMOVAL  OF  PHOSPHORUS  DURING 
WASTEWATER  TREATMENT:  A  REVIEW, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

S.  Yeoman,  T.  Stephenson,  J.  N.  Lester,  and  R. 

Perry. 

Environmental  Pollution  EPEBD7,  Vol.  49,  No.  3 

p  183-233,  1988.  7  fig,  5  tab,  264  ref. 

Descriptors:  "Phosphorus  removal,  "Nutrient  re 
moval,  "Wastewater  treatment,  "Biologica 
wastewater  treatment,  "Reviews,  "Chemical  treat 
ment.  Calcium,  Iron,  Aluminum,  Coagulation 
Chemical  coagulation,  Optimization,  Bacteria 
Sewage  bacteria. 

The  removal  of  phosphorus  from  wastewater  ii 
reviewed.  Phosphorus  removal  may  be  accom 
plished  by  chemical  or  advanced  biological  treat 
ment,  or  by  a  combination  of  both.  Chemical  re 
moval  involves  the  addition  of  calcium,  iron,  anc 
aluminum  salts  to  precipitate  phosphorus  by  vari 
ous  mechanisms,  which  are  discussed.  The  effect! 
of  operating  conditions  are  reviewed,  including 
wastewater  characteristics,  sludge  production  it 
terms  of  quality  and  quantity,  optimization  0 
chemical  use  and  reuse,  and  points  of  chemica 
addition  combined  with  biological  treatment.  Al 
ternative  chemical/physical  treatments  and  exam 
pies  of  full-scale  applications  are  also  reviewed 
Biological  phosphorus  removal,  which  depends  oi 
the  uptake  of  phosphorus  in  excess  of  normal  bac 
terial  metabolic  requirements,  is  proposed  as  ai 
alternative  to  chemical  treatment.  Early  develop 
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ments  and  the  postulated  removal  mechanisms  are 
reviewed.  These  include  natural  chemical  precipi- 
tation, enhanced  biological  removal,  or  a  combina- 
tion of  both.  The  nature  of  excess  biological  phos- 
phorus removal  in  activated  sludge  wastewater 
treatment  plants  is  evaluated,  considering  various 
operating  factors,  bacteriology,  and  process  design. 
(Author's  abstract) 
W88-08198 


DECOLORIZATION  OF  MOLASSES  WASTE 
WATER  BY  A  THERMOPHILIC  STRAIN,  AS- 
PERGILLUS FUMIGATUS  G-2-6, 

Tsukuba  Univ.  (Japan).  Inst,  of  Applied  Biochem- 
istry. 

S.  Ohmomo,  Y.  Kaneko,  S.  Sirianuntapiboon,  P. 
Somchai,  and  P.  Atthasampunna. 
Agricultural  and  Biological  Chemistry  ABCHA, 
Vol.  51,  No.  12,  p  3339-3346,  December,  1987.  6 
fig,  3  tab,  14  ref. 

Descriptors:  *Color  removal,  'Wastewater  treat- 
ment, 'Biological  wastewater  treatment,  'Soil 
fungi,  'Industrial  wastes,  'Fermentation,  Optical 
properties,  Fungi,  Culture  media,  Tropic  zone,  Cli- 
matic zones. 

Soil  samples  from  Bangkok  were  screened  for 
fungi  that  can  decolorize  molasses  melanoidin  in 
the  tropical  zone.  Some  strains  were  isolated, 
mainly  in  the  genus  Aspergillus.  Of  these,  strain 
No.  G-2-6  was  most  active  and  was  identical  to 
Aspergillus  fumigatus  based  on  detailed  morpho- 
logical studies.  This  strain  decolorized  about  75% 
Df  a  molasses  melanoidin  solution  when  cultivated 
an  a  glycerol-peptone  medium  at  45  C  for  3  days 
with  shaking.  In  successive  decolorization  reusing 
the  mycelia,  this  strain  had  more  than  60%  of  the 
melanoidin-decolorizing  activity  at  the  eighth  re- 
placement in  the  presence  of  4%  glycerol.  Contin- 
uous decolorization  of  molasses  melanoidin  solu- 
tion in  a  jar  fermentor  had  an  almost  constant 
decolorization  yield  of  about  70%  at  a  dilution  rate 
3f  0.014/hr.  At  the  same  time,  about  51%  of  the 
:hemical  oxygen  demand  and  56%  of  the  total 
organic  carbon  in  the  initial  solution  were  re- 
moved. In  contrast,  continuous  decolorization  of 
non-dialyzed  molasses  melanoidin  solution  re- 
moved a  little  more  chemical  oxygen  demand  and 
total  organic  carbon  than  those  of  dialyzed  molas- 
ses melanoidin  solution,  but  had  a  lower  level  of 
melanoidin-decolorizing  activity  (about  40%). 
[Author's  abstract) 
W88-08204 


IMPROVEMENT  IN  AEROBIC  SLUDGE  DI- 
GESTION THROUGH  PH  CONTROL:  INITIAL 
ASSESSMENT  OF  PILOT-SCALE  STUDIES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08208 


IREES    AND    SHRUBS    FOR   CONTROL    OF 
TANNERY  WASTEWATER  IN  INDIA, 

Conservator  of  Forests,  Research  and  Develop- 
ment, Lucknow  (India). 

For  primary  bibliographic  entry  see  Field  5E. 
W88-08213 


INFESTATION  BY  AQUATIC  WEEDS  OF  THE 
FERN  GENUS  SALVINIA:  ITS  STATUS  AND 
CONTROL, 

Centre   for   Water   Resources    Development   and 

Management,     Kunnamangalam     (India).     Water 

Quality  and  Environment  Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-08214 


DEVELOPMENT     OF     WATER     REUSE     IN 
ISRAEL, 

Hebrew  Univ.  of  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-08225 


GROWTH  INHIBITION  OF  BACILLUS  SUBTI- 
LIS  BY  BASIC  DYES, 


Gifu  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Ogawa,  M.  Shibata,  C.  Yatome,  and  E.  Idaka. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  4,  p  545-552, 
April  1988.  6  fig,  1  tab,  16  ref. 

Descriptors:  'Bacteria,  'Population  growth, 
'Growth  inhibition,  'Dyes,  'Dye  toxicity, 
'Wastewater  treatment,  'Water  pollution  effects, 
'Bacillus,  'Bacterial  physiology,  'Growth  rate, 
'Alkalinity,  'Wastewater,  'Activated  sludge,  Pop- 
ulation studies,  Triphenylmethane  dyes,  Toxicity 
studies,  Japan. 

Dyeing  at  factories  is  usually  carried  out  in  con- 
junction with  desizing,  scouring  and  finishing.  The 
total  drainage  thus  contains  many  water-soluble 
organic  substances.  Since  these  are  not  adequately 
eliminated  by  physical  treatment,  the  water  is  puri- 
fied in  many  cases  by  biological  treatment  such  as 
the  activated  sludge  method.  However,  dyes,  bich- 
romates, etc.,  present  in  the  water  often  cause 
growth  inhibition  of  microbes  and  make  purifica- 
tion more  difficult.  Dye  toxicity  has  been  frequent- 
ly studied  with  respect  to  sterilization  and  muta- 
tion for  medical  application,  but  not  much  in 
regard  to  water-treatment.  The  influence  of  basic 
dyes  on  the  growth  rate  and  nucleic  acid  content 
of  cells  was  investigated  in  the  present  study  to 
elucidate  inhibitive  reactions  in  the  biological 
treatment  of  waste  dye-liquor.  (Author's  abstract) 
W88-08257 


ADSORPTION  OF  CARCINOGENIC 

BENZ(A)PYRENE  ON  ACTIVATED  SLUDGES, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08298 


REMOVAL  OF  NICKEL  (II)  FROM  WATER 
USING  DECAYING  LEAVES:  EFFECTS  OF  PH 
AND  TYPE  OF  LEAVES, 

Al-Najah  National  Univ.,  Nablus  (Jordan).  Dept. 

of  Chemistry. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08299 


REMOVAL  OF  COLOR  FROM  WASTEWATER 
BY  SORPTION  FOR  WATER  REUSE, 

Banaras   Hindu   Univ.,   Varanasi  (India).   Inst,   of 

Tech. 

G.  S.  Gupta,  G.  Prasad,  and  V.  N.  Singh. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  3,  p  205-217,  April  1988.  8 

fig,  3  tab,  17  ref. 

Descriptors:  'Toxic  wastes,  'Wastewater  treat- 
ment, 'Water  reuse,  'Color  removal,  Chrome  dye, 
Sorption,  Kinetics,  Temperature,  Model  studies, 
Mathematical  model. 

The  removal  of  Metomega  Chrome  Orange  GL,  a 
commercial  textile  dye  from  wastewaters  has  been 
found  to  be  nearly  99%  under  optimal  conditions 
using  fly  ash  as  a  sorbent.  The  process  follows  a 
first  order  kinetics.  Intraparticle  diffusion  and  mass 
transfer  coefficients  have  been  determined  at  dif- 
ferent temperatures.  The  sorption  data  fit  well  into 
the  Langmuir  isotherm  model.  The  effect  of  tem- 
perature has  been  explained  on  the  basis  of  bounda- 
ry layer  thickness,  activation  energy  and  enthalpy 
change.  Heat  of  sorption  has  been  found  to  be  a 
function  of  surface  coverage.  (Author's  abstract) 
W88-083O0 


DIFFUSIONAL  LIMITATIONS  OF  ANAERO- 
BIC BIOFILMS, 

National    Research    Council    of  Canada,    Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

K.  J.  Kennedy,  and  R.  L.  Droste. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  14,  No.  5,  p  631-637,  October  1987.  8  fig,  1 

tab,  1 7  ref. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
'Degradation,  'Bacteria,  'Biofilms,  Anaerobic  di- 
gestion, Metabolism,  Diffusion,  Kinetics,  Thiele 
modulus. 


Using  an  empirical  determination  of  apparent  ki- 
netic parameters  in  the  bulk  mixed  liquor,  the 
intrinsic  kinetic  parameters  of  anaerobic  biofilms 
developed  at  35  C  during  start-up  and  steady-state 
downflow  stationary  fixed  film  reactor  operation 
were  estimated.  The  apparent  kinetic  parameters  of 
anaerobic  biofilms  are  not  significantly  influenced 
by  internal  diffusion  limitations.  The  apparent  ki- 
netic parameters  of  mature  biofilms  showed  no 
significant  trends  with  increased  biofilm  thickness 
up  to  2.6  mm  and  increased  apparent  Thiele  modu- 
lus up  to  3.1.  (Author's  abstract) 
W88-08304 


EFFECT  OF  SEWAGE-SLUDGE  ON  THE 
HEAVY  METAL  CONTENT  OF  SOILS  AND 
PLANT  TISSUE, 

Nova  Scotia  Agricultural  Coll.,  Truro. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08372 


SOLID  WASTE  HANDBOOK:   A  PRACTICAL 
GUIDE. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-08387 


BIOLOGICAL  PROCESSES, 

Department  of  Energy,  Washington,  DC.  Office 

Energy  from  Municipal  Waste. 

D.  K.  Walter,  J.  L.  Easterly,  and  E.  C.  Saris. 

IN:    The    Solid    Waste    Handbook:    A    Practical 

Guide.  John  Wiley  and  Sons,  New  York.  1986.  p 

749-769,  2  fig,  4  tab,  35  ref,  2  append. 

Descriptors:  'Biological  treatment,  'Wastewater 
treatment,  Anaerobic  digestion,  Fermentation,  Bio- 
mass,  Fuel,  Composting,  Electricity. 

Comprehensive  examination  of  the  several  active 
processes  describes  anaerobic  digestion  (gaseous 
fuels),  fermentation  processes  (liquid  fuels),  and 
composting  (humus  and  solids),  including  design 
parameters,  systems  and  equipment,  feedstocks, 
products,  and  operations.  Also  included  is  a  study 
of  biomass  as  a  fuel  to  produce  electricity  in  the 
United  States  by  region,  biomass  fuel  type  (wood, 
agricultural  landfill,  gas,  and  municipal  solid 
waste),  and  total  kilowatts  produced  from  each 
type.  (Author's  abstract) 
W88-08389 


TRACE  METAL  REMOVAL  FROM  AQUEOUS 
SOLUTION. 

Royal  Society  of  Chemistry,  London  (England). 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  a  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  245  p.  Edited  by  R. 
Thompson. 

Descriptors:  'Trace  metals,  'Wastewater  treat- 
ment, 'Symposium,  Chemical  precipitation,  Chem- 
ical reactions,  Lime,  Chemical  treatment,  Ion  ex- 
change, Resins,  Biological  treatment,  Chemical 
analysis. 

Increasing  industrialization  brings  with  it  the  twin 
problems  of  more  thorough  removal  of  unwanted 
and  possibly  toxic  metals  from  chemical  and  nucle- 
ar process  effluent,  and  the  need  to  obtain  some 
metals  from  progressively  leaner  initial  sources  or 
dilute  recycle  liquor.  Legislation  and  economics 
link  the  two,  but  whatever  the  motivation  the 
chemical  principles  are  the  same.  Traditional  meth- 
ods, such  as  precipitation  by  liming,  cementation 
or  electrodeposition,  become  less  effective  as  metal 
ion  concentrations  fall  to  the  low  parts  per  million 
range  and  large  volumes  of  liquor  need  to  be 
handled.  Resort  may  be  made  to  ion-exchange  and 
solvent  extraction  procedures,  but  resin  degrada- 
tion and  evaporation  losses  can  add  to  the  prob- 
lems of  an  unattractively  high  proportion  of  aque- 
ous phase.  Alternative  methods  based  on  biological 
systems,  with  the  complexation  abilities  of  large 
molecules,  the  use  of  novel  membranes  and  selec- 
tive precipitants  which  overcome  previous  solubili- 
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ty  product  barriers  are  constantly  under  develop- 
ment. A  symposium  reviewing  progress  in  these 
fields  was  considered  a  fitting  contribution  by  the 
Industrial  Division  to  the  Royal  Society  of  Chem- 
istry's 1986  Annual  Congress.  The  papers  present- 
ed, including  two  on  analytical  techniques  now 
available  for  metal  determination  at  trace  levels, 
are  reproduced  here  together  with  a  subsequently 
contributed  item  on  carbon  adsorption  techniques 
for  gold  recovery.  (See  W88-08399  thru  W88- 
08407)  (Lantz-PTT) 
W88-08398 

RECOVERY  OF  HEAVY  METALS  BY  IMMO- 
BILIZED ALGAE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

D.  W.  Darnall,  B.  Greene,  H.  Hosea,  R.  A. 
McPherson,  and  M.  Henzl. 

IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  1-24,  13  fig,  1  tab,  24 
ref. 

Descriptors:  'Heavy  metals,  'Algae,  'Wastewater 
treatment,  'Biological  treatment.  Hydrogen  ion 
concentration,  Ion  exchange  resins,  Costs,  Mine 
wastes,  Ion  exchange.  Ions. 

A  number  of  studies  have  investigated  the  feasibili- 
ty of  using  actively  growing  algae  in  ponds  or 
lagoons  for  wastewater  treatment.  The  basic  ap- 
proach has  been  to  flow  polluted  waters  through  a 
lagoon  in  which  an  algal  bloom  is  present.  The 
effluent  waters  from  such  a  system  are  then  found 
tc  have  lowered  heavy  metal  ion  concentrations. 
The  algae-silica  matrix  functions  as  a  'biological,' 
mixed-bed  ion  exchange  resin.  Like  ion  exchange 
resins,  the  algae-silica  material  can  be  recycled. 
Metal  ions  have  been  sorbed  and  stripped  over  as 
many  as  30  cycles  with  no  noticeable  loss  in  effi- 
ciency. In  contrast  to  some  ion  exchange  resins, 
advantages  of  the  algae-silica  matrix  include:  (1) 
the  compounds  of  hard  water  (Ca(2  +  ),  Mg(2  +  )) 
or  monovalent  cations  (Na(  +  ),  K(  +  ))  do  not  sig- 
nificantly interfere  with  the  binding  of  toxic,  heavy 
metal  ions;  (2)  It  can  be  used,  under  certain  condi- 
tions, to  remove  a  variety  of  heavy  metals  from 
solutions,  and  then  these  metal  ions  can  be  selec- 
tively stripped  from  the  matrix.  Because  certain 
metal  ions  are  bound  with  different  affinities  de- 
pending upon  the  pH  of  the  medium  only  a  pH 
gradient  is  needed  in  the  regeneration  cycle  in 
order  to  separate  metal  ions;  and  (3)  An  additional 
advantage  of  the  algae-silica  system  is  that  the 
material  costs  should  be  more  than  competitive 
with  those  associated  with  an  ion  exchange  system. 
Thus  the  use  of  the  algae-silica  technology  for 
wastewater  treatment  and  for  treatment  of  mining 
process  streams  appears  to  offer  an  attractive  alter- 
native for  various  industries.  (See  also  W88-08398) 
(Lantz-PTT) 
W88-08399 


USE  OF  GRAM-POSITIVE  BACTERIA  FOR 
THE  REMOVAL  OF  METALS  FROM  AQUE- 
OUS SOLUTION, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 
Microbiology. 
I.  C.  Hancock. 

IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  25-43.  5  fig,  5  tab,  38 
ref. 

Descriptors:  'Wastewater  treatment,  'Bacteria, 
•Metals,  'Biological  treatment,  'Metal  complexes, 
Bacterial  analysis,  Leaching,  Chemical  reactions. 
Toxicity,   Biological   studies.   Chemical   reactions. 

The  use  of  bacteria,  such  as  Thiobacillus,  in  metal 
leaching  operations  has  received  a  great  deal  of 
study  and  a  good  theoretical  basis  has  been  estab- 


lished for  the  role  of  the  microorganisms  in  the 
process.  Although  the  use  of  microorganisms  for 
accumulating  metal  ions  from  aqueous  salt  solu- 
tions has  also  been  investigated  by  many  research 
groups,  much  of  the  work  has  been  largely  empiri- 
cal, involving  blanket  screening  of  microorganisms 
for  the  recovery  of  specific  metals,  particularly 
gold,  silver  and  radionuclides  arising  from  nuclear 
processing.  Thus,  microorganisms  as  disparate  as 
Gram-positive  bacteria  of  the  genus  Streptomyces, 
the  Gram-negative  bacteria  Pseudomonas,  the 
green  algae  Chlorella,  and  the  fungus  Rhizopus  has 
been  reported  to  have  particular  advantages  for  the 
recovery  of  uranyl  ions.  If  microbes  are  to  be  used 
in  high  technology  processes  for  the  recovery  of 
precious  metals,  the  removal  of  toxic  heavy  metals, 
or  the  purification  of  materials  for  processes  such 
as  electrolytic  metal  recovery,  more  detail  than 
just  what  cell  components  are  involved  in  metal 
ion  binding,  where  they  are  located  in  the  cell,  the 
chemical  nature  of  the  complexation  and  the  way  it 
may  be  controlled  or  modulated,  is  needed.  Re- 
quirements for  a  good  microbial  metal  binding 
system  are:  (1)  Microbes  remain  viable  under  oper- 
ating conditions;  (2)  Microbes  have  high  'extracel- 
lular' binding  capacity;  (3)  Binding  must  be  effec- 
tive over  a  wide  range  of  pH  values;  (4)  Binding 
must  exhibit  high  selectivity  for  the  metal  ion  of 
choice;  (5)  The  microorganisms  must  be  cheap  to 
grow  and  recover;  and  (6)  Recovery  of  metal  ions 
must  be  easy  and  avoid  lysis  of  the  microbe.  (See 
also  W88-08398)  (Lantz-PTT) 
W88-08400 


NEW  GENERATION  OF  SOLID-STATE 
METAL  COMPLEXING  MATERIALS: 

MODELS  AND  INSIGHTS  DERIVED  FROM 
BIOLOGICAL  SYSTEMS, 

Devoe-Holbein  Technology  B.V.,  The  Hague 
(Netherlands). 

I.  W.  DeVoe,  and  B.  E.  Holbein. 
IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  58-70,  6  fig,  8  tab,  16 
ref. 

Descriptors:  'Metals,  'Metal  complexes,  'Model 
studies,  'Wastewater  treatment,  Water  quality  con- 
trol, Synthetic  compounds,  Hazardous  wastes, 
Chemical  treatment,  Industrial  wastes. 

The  increasing  public  awareness  of  the  hazards 
present  in  industrial  liquid,  solid,  and  gaseous 
waste  emissions  puts  an  ever-increasing  pressure  on 
nuclear  and  non-nuclear  industries  to  conform  to 
safe  environmental  standards.  Some  metal  emis- 
sions in  gaseous  and  aqueous  effluents  from  nuclear 
industries  pose  special  problems  for  which  conven- 
tional technology  provides  virtually  no  solution.  A 
new  technology,  initially  patterned  after  the  highly 
efficient  metal  handling  capabilities  of  biological 
systems,  has  progressed  from  the  laboratory  to 
industrial  applications.  This  technology,  the  heart 
of  which  is  a  series  of  metal-capturing  synthetic 
compositions,  has  application  to  nuclear  waste, 
toxic  waste  and  metal  processing.  Special  features 
of  these  compositions  include:  (1)  Selectivity  -  for 
target  metals  or  groups  of  metals;  (2)  Regenerabi- 
lity  -  regeneration  cycle  can  be  accomplished  in 
1.0-4.0  bed  volumes  with  metal  concentration 
reaching  or  exceeding  50,000  ppm  off  the  column; 
(3)  Conservation  -  conditioners  and  regenerants 
can  be  reused  requiring  only  occasional  supple- 
mentation; (4)  Physical  stability  -  no  swelling  or 
shrinking  at  extreme  pH  ranges  or  from  heat;  and 
(5)  Volume  reduction  -  due  to  selectivity,  volume 
reduction  of  metals  can  be  orders  of  magnitude 
greater  than  ion  exchangers.  Target  metals  can  be 
removed  from  water  to  levels  that  meet  world- 
wide environmental  standards.  (See  also  W88- 
08398)  (Lantz-PTT) 
W88-08402 


ION     TRANSFER     BY     SOLID-SUPPORTED 
LIQUID  MEMBRANES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemistry. 
M.  M.  Kreevoy. 


IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,   1986.  p  90-108,  3  fig,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Ion  exchange,  'Supported  liquid  mem- 
branes, 'Ion  transfer,  Chemical  treatment,  Chemi- 
cal reactions,  Membranes,  Stripping,  Ions. 

Extraction  of  ions,  accompanied  by  chemical  reac- 
tion or  exchange  of  ionic  partners,  is  an  old  tech- 
nique, widely  practiced  in  industry  and  in  analyti- 
cal chemistry,  and  sometimes  called  liquid  ion  ex- 
change. This  sort  of  solvent  extraction  is  discussed 
in  considerable  detail  because  its  chemistry  is  iden- 
tical with  that  of  liquid  membranes.  It  is  now 
technically  possible  to  replace  mixer-settlers  of 
conventional  solvent  extraction  with  a  membrane, 
fabricated  by  filling  the  pores  of  a  thin,  porous, 
plastic  support  with  the  same  sort  of  water-insolu- 
ble solutions.  The  feed  is  circulated  past  one  face 
of  the  membrane,  where  extraction  occurs  (the 
loading  face);  the  target-carrier  complex  diffuses 
across  the  membrane;  and  stripping  takes  place  at 
the  other  face  (the  stripping  face),  past  which  the 
strippant  circulates.  The  nominal  pore  sizes  of  the 
membranes  are,  typically,  0.02-0.2  microns,  but 
some  of  the  supports  in  use  actually  appear,  under 
magnification,  to  be  masses  of  fibers,  rather  than  a 
continuous  material  with  pores.  Capillary  forces 
hold  the  organics  in  the  plastic  support.  Since  the 
organic  film  is  only  20-100  micron  thick,  the  resi- 
dence time  of  the  ions  of  interest  is  usually  only  a 
few  minutes,  and  the  active  reagent  is  promptly 
reused,  so  the  reagent  requirements  is  reduced  by 
many  orders  of  magnitude,  compared  to  conven- 
tional extraction.  The  most  likely  candidates  for 
treatment  using  supported  liquid  membranes,  are 
separations  in  which  a  small  amount  of  target  ion 
must  be  removed  from  a  large  volume  of  aqueous 
solution,  either  because  it  is  valuable,  or  because  its 
presence  degrades  the  value  of  the  stream.  Because 
the  success  of  a  supported  liquid  membrane  separa- 
tion depends  on  a  number  of  factors  interacting  in 
a  complicated  way,  engineering  development  can 
benefit  a  great  deal  from  basic  studies,  which  can 
now  be  rationally  organized.  (See  also  W88-08398) 
(Lantz-PTT) 
W88-08403 


METAL  REMOVAL  USING  COORDINATING 
COPOLYMERS, 

Reading  Univ.  (England).  Dept.  of  Chemistry. 
M.  J.  Hudson. 

IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  137-156,  7  fig,  2  tab,  54 
ref. 

Descriptors:  'Wastewater  treatment,  'Metals, 
•Polymers,  'Copolymers,  Hazardous  wastes, 
Chemical  treatment,  Radionuclides,  Chemical  re- 
actions, Chemical  properties. 

Coordinating  copolymers  are  also  known  as  selec- 
tive ion  exchangers.  They  are  polymers  in  which 
ligands  are  covalently  bound  to  a  central  chain  or 
matrix.  The  term  coordinating  copolymers  is  fre- 
quently used  for  synthetic,  insoluble,  organic-based 
macromolecules.  In  addition  to  the  functional 
group  on  the  polymer,  it  is  necessary  to  consider 
the  nature  of  the  polymer  chain  (e.g.,  hydrophobi- 
city,  degree  of  crosslinking).  The  chemistry  of  the 
metal  in  the  particular  aqueous  environment  also  is 
important.  Coordinating  copolymers  are  used  in  a 
wide  variety  of  processes  for  the  recovery  ol 
metals  from  aqueous  and  non-aqueous  solution. 
The  principal  areas  of  use  are  in  the  recovery  ol 
toxic  and  precious  metals,  particularly  from  dilute 
solution.  They  may  also  be  used  for  the  recovery 
of  radionuclides  from  liquid  nuclear  effluent.  (Set 
also  W88-08398)  (Lantz-PTT) 
W88-08405 
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CONTROL  OF  HEAVY  METAL  DISCHARGE 
WITH  SODIUM  BOROHYDRIDE, 

Morion  Thiokol,  Inc.,  Danver,  MA.  Ventron  Div. 
J.  A.  Ulman. 

IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  173-196,  3  fig,  11  ref. 

Descriptors:  *Heavy  metals,  *Wastewater  treat- 
ment, *Sodium  borohydride,  Water  pollution  pre- 
vention, Industrial  wastes,  Industrial  wastewater. 

Since  its  synthesis  approximately  40  years  ago, 
sodium  borohydride  has  been  shown  to  be  a  pow- 
erful and  versatile  reducing  agent  in  numerous 
industrial  processes.  Its  effectiveness  in  reducing 
metal  cations  has  led  to  its  application  in  the  fol- 
lowing areas:  (1)  removal  of  metals  from  waste 
streams  to  meet  strict  discharge  limits;  (2)  autoca- 
talytic  (electroless)  plating  of  metals  such  as  nickel, 
copper,  and  gold  on  a  wide  variety  of  substrates; 
(3)  recovery  of  precious  metals  from  waste 
streams;  and  (4)  preparation  of  catalytic  metal  spe- 
cies used  in  the  hydrogenation  of  organic  com- 
pounds. This  paper  reviews  the  use  of  sodium 
borohydride  (NaBH4)  for  the  removal  and  recov- 
ery of  metal  contaminants  from  industrial  waste 
streams.  Results  of  this  research  and  development 
program  to  develop  and  implement  effective  proc- 
esses for  the  removal  of  metals  from  metal  finish- 
ing effluents  are  described  in  detail.  Particular  at- 
tention is  focused  on:  (1)  laboratory  development 
of  procedures  for  removing  copper  from  printed 
wire  board  (PWB)  industry  waste  solutions,  and 
(2)  scaleup  and  implementation  of  these  procedures 
at  industrial  waste  treatment  facilities.  The  benefits 
foreseen  for  this  system  have  been  realized  in  both 
continuous  treatment  system  at  this  and  other  fa- 
cilities, and  in  batch  treatment  systems.  Copper 
(and  other  metals)  concentrations  have  been  re- 
duced, in  most  chelated  solutions,  to  low  levels, 
allowing  compliance  with  environmental  agency 
regulations.  The  all-liquid  system  can  be  operated 
automatically  with  ORP  control.  Sludge  volume 
reductions  vs.  conventional  treatment  methods 
have  been  significant.  This  allows  for  increased 
production  rates  and  results  in  considerable  savings 
in  sludge  disposal  costs.  And,  because  of  their 
favorable  characteristics,  these  sludges  are  being 
accepted  by  a  refiner,  thereby  minimizing  the 
waste  treater's  liability  for  hazardous  waste  dispos- 
al. (See  also  W88-08398)  (Lantz-PTT) 
W88-08406 


MECHANISM  OF  PHOTOLYTIC  OZONA- 
TION, 

SumX  Corp.,  Austin,  TX. 
G.  R.  Peyton,  and  W.  H.  Glaze. 
IN:    Photochemistry    of   Environmental    Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  DC.   1987.  p 
76-88,  6  fig,  1  tab,  36  ref. 

Descriptors:  'Ozonation,  *Wastewater  treatment, 
'Organic  compounds,  Photolysis,  Chemical  prop- 
erties, Hydrogen  ion  concentration. 

Photolytic  ozonation  has  been  known  for  over  a 
decade  as  a  powerful  water  treatment  process  for 
the  destruction  of  organic  compounds,  but  its 
mode  of  action  has  not  been  understood.  It  is 
shown  using  kinetic  arguments  and  data  from  scav- 
enging experiments  that  photolysis  of  aqueous 
ozone  yields  hydrogen  peroxide,  which  then  reacts 
with  further  ozone  in  a  complex  series  of  reactions 
to  yield  hydroxy!  radicals.  The  proposed  mecha- 
nism is  shown  to  explain  the  pH  behavior  of  model 
compound  destruction  seen  in  previous  studies. 
(See  also  W88-08526)  (Author's  abstract) 
W88-08531 


PHOTOCATALYSIS  BY  INORGANIC  COMPO- 
NENTS OF  NATURAL  WATER  SYSTEMS, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08537 


ECONOMICAL  PROCESS  FOR  ADVANCED 
WASTEWATER  TREATMENT, 

Robert  and  Co.,  Atlanta,  GA. 

J.  K.  Shepherd. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  4,  p  41-44, 

April  1988.  1  tab. 

Descriptors:  'Wastewater  treatment,  'Sludge  dis- 
posal, 'Biological  wastewater  treatment,  'Chemi- 
cal wastewater  treatment.  Phosphorus  removal, 
Denitrification,  Nitrification,  Sludge,  Georgia, 
U.S.A. 

The  expansion  of  the  Northeast  Water  Pollution 
Control  Facility,  in  Clayton  County  (Georgia)  is 
described.  The  facility  was  expanded  from  0.8  mgd 
to  4.0  mgd  capacity.  This  required  upgrading  to 
advanced  wastewater  treatment  limitations  of  10 
mg  per  1  BOD,  1.5  mg  per  1  ammonia,  1.0  mg  per  1 
phosphorus,  and  6.0  mg  per  1  dissolved  oxygen. 
Sludge  composting,  restricted  to  enclosed  vessel 
type  systems  to  maximize  process  control  and  min- 
imize odor,  was  chosen  as  the  sludge  disposal 
concept.  A  non-proprietary  biological  nutrient  re- 
moval process  of  denitrification-nitrification  was 
chosen  for  wastewater  treatment.  The  short  oper- 
ating period  since  final  completion  of  the  compost- 
ing system  has  not  been  sufficient  for  detailed 
evaluation.  There  is  enough  data,  however,  to 
evaluate  the  liquid  portion  of  the  system.  In  the  13 
months  since  operations  stabilized,  in  April  1986, 
flow  averaged  2.3  mgd  with  a  maximum  of  5.2 
mgd.  Average  influent  contained  149  mg  per  1 
BOD;  127  mg  per  1  SS;  16.6  mg  per  1  NH4;  25.8  mg 
per  1  total  nitrogen;  and  8.8  mg  per  1  phosphorus. 
The  BOD  to  phosphorus  ratio  was  16.6:1.  Exclud- 
ing the  composting  facility,  the  final  construction 
cost  was  approximately  $1.13  per  gallon.  (Rose- 
man-PTT) 
W88-08549 


OPERATOR'S  GUIDE  TO  WASTEWATER  VI- 
RUSES, 

Williamsport  Sanitary  Authority,  PA.  Wastewater 

Div. 

M.  H.  Gerardi,  A.  P.  Maczuga,  and  M.  C. 

Zimmerman. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  4,  p  50-52, 

April  1988.  2  tab,  9  ref. 

Descriptors:  'Wastewater  workers,  'Viruses, 
'Wastewater  treatment,  'Personnel,  'Workers, 
'Occupational  exposure,  Population  exposure,  Epi- 
demiology, Disinfection,  Wastewater,  Diseases, 
Human  disease,  Public  health. 

Due  to  their  daily  contact  with  sewage, 
wastewater  personnel  have  potentially  a  high  inci- 
dence of  exposure  to  enteric  viruses.  Although 
aerobic  and  anaerobic  wastewater  treatment  proc- 
esses significantly  reduce  the  number  of  viruses  in 
wastewater  and  sludges,  these  processes  do  not 
eliminate  their  number.  Wastewater  treatment 
processes  that  produce  large  quantities  of  aerosols 
also  represent  potential  sources  of  viral  transmis- 
sion. Wastewater  viruses  are  transmitted  by  fecal 
contamination  and  infect  an  individual  through  the 
intestinal  mucosa  (ingestion:  fecal-oral  route)  or 
respiratory  mucosa  (direct  inhalation  of  aerosols). 
Transmission  can  also  occur  via  mechanical  vec- 
tors (i.e.,  flies).  The  major  methods  of  wastewater 
disinfection  are  considered  and  compared  and  lists 
of  viral  groups  of  concern  to  wastewater  personnel 
are  given.  (Roseman-PTT) 
W88-08550 


ENERGY  PRODUCTION  THROUGH  THE 
TREATMENT  OF  WASTES  BY  MICRO-ORGA- 
NISMS, 

Agricultural   and   Food    Research   Council,   Nor- 
wich (England).  Norwich  Lab. 
D.  B.  Archer,  and  L.  A.  Thompson. 
Journal  of  Applied  Bacteriology  Symposium  Sup- 
plement JABAA4,  Vol.  63,  p  59S-70S.  1987.  3  fig., 
4  tab.,  83  ref. 

Descriptors:  'Wastewater  treatment,  'Energy 
sources,  'Methane,  'Ethanol,  'Hydrogen,  'Fuel, 
'Biological  wastewater  treatment,  Microorga- 
nisms, Bacteria,  Yeast,  Microbiological  studies, 
Economic  aspects. 


The  production  of  methane,  hydrogen,  and  ethanol 
from  wastes  is  considered.  Various  methods  of 
waste  conversion  and  the  microorganisms  involved 
in  the  process  are  reviewed,  and  the  economic 
aspects  are  considered.  The  production  of  methane 
and  ethanol  from  wastes  already  proceeds  on  an 
industrial  scale.  A  wide  variety  of  wastes  are  con- 
vertible microbiologically  to  methane  whereas  eth- 
anol production  is  restricted  in  the  range  of  wastes 
used.  Hydrogen  production  is  not  yet  an  industrial 
proposition  from  any  waste;  waste  conversion  to 
hydrogen  is  unlikely  to  favorably  compare  with 
the  production  of  methane  or  ethanol.  The  eco- 
nomic success  of  the  process  does  not  depend 
solely  on  the  value  of  the  fuel  produced.  Preven- 
tion of  pollution  by  a  waste  has  a  financial  incen- 
tive associated  with  it  and  may,  in  the  long  term, 
become  an  even  more  important  factor.  (Roseman- 
PTT) 
W88-08556 


USE  OF  MODEL  COMPOUNDS  TO  ELUCI- 
DATE METAL  FORMS  IN  SEWAGE  SLUDGE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
T.  Rudd,  J.  A.  Campbell,  and  J.  N.  Lester. 
Environmental  Pollution  EPEBD7,  Vol.  50,  No.  3, 
p  225-242,  1988.  4  fig,  6  tab,  29  ref. 

Descriptors:  'Heavy  metals,  'Sludge,  'Cadmium, 
Copper,  Nickel,  Zinc,  Chemical  extraction,  Frac- 
tionation profiles,  Wastewater  pollution,  Pollut- 
ants, Wastewater,  Lead,  Carbonates,  Sulfides, 
Metal  complexes. 

Model  phases  of  metal  precipitates  and  organically 
bound  metal  were  used  to  corroborate  the  nature 
of  metal  species  found  in  sewage  sludge  by  a 
sequential  chemical  extraction  scheme.  Model 
phase  extractions  supported  the  identification  of 
major  species  of  Cd  and  Ni  as  carbonate  (EDTA 
extractable),  zinc  as  organically-bound  (Na4P207 
extractable),  and  lead  as  organically-bound  or  car- 
bonate, although  considerable  overlap  of  fractions 
was  apparent.  Identification  of  the  major  species  of 
Cu  as  sulfide  (HN03  extractable)  could  not  be 
confirmed.  The  selectivity  and  efficiency  of  certain 
reagents  was  found  to  differ  when  used  in  se- 
quence with  other  reagents,  as  opposed  to  be  ap- 
plied individually  to  model  metal  phases.  Sample 
preparation  was  found  to  influence  metal  fractiona- 
tion profiles  in  a  model  organic  phase.  (Author's 
abstract) 
W88-08566 


LEAD  REMOVAL  FROM  WASTEWATER  BY 
CEMENTATION  UTILIZING  A  FIXED  BED  OF 
IRON  SPHERES, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
T.  Agelidis,  K.  Fytianos,  G.  Vasilikiotis,  and  D. 
Jannakoudakis 

Environmental  Pollution  EPEBD7,  Vol.  50,  No.  3, 
p  243-251,  1988.  2  fig,  4  tab,  17  ref. 

Descriptors:  'Lead,  'Heavy  metals,  'Wastewater 
treatment,  Wastewater,  Industrial  wastewater, 
Contact  beds,  Iron  spheres,  Wastewater  pollution. 
Ions,  Cementation,  Wastewater,  Pollutants. 

A  lead-ion  cementation  system  was  investigated 
using  an  iron-sphere  packed  bed.  The  extent  of 
lead  removal  and  excess  iron  consumption  in  simi- 
lar conditions  to  those  of  lead-bearing  wastewater 
was  determined  experimentally.  Determinations 
were  made  for  packed  spheres  of  several  diame- 
ters, beds  of  different  lengths,  and  different  flow 
conditions.  The  experimental  data  were  compared 
by  means  of  rate  coefficients  and  were  correlated 
with  empirical  equations.  The  efficiency  of  lead 
removal  was  tested  using  wastewater  from  the 
manufacture  of  storage  batteries.  (Author's  ab- 
stract) 
W88-08567 


BIOLOGICAL    TREATABILITY    OF    IN    SITU 
COAL  GASIFICATION  WASTEWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
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C  W.  Bryant.  C.  C.  Cawein,  and  P.  H.  King. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2.  p  400-414.  April  1988.  3  fig,  9  tab, 
19  ref,  1  append. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Gasification.  'Coal  gasifi- 
cation, 'Organic  carbon,  'Ammonia,  Coal,  Fuel, 
Chemical  oxygen  demand,  Aerobic  treatment.  Bio- 
logical treatment,  Activated  sludge,  Sludge. 

Wastewater  from  an  underground  coal-gasification 
(UCG)  pilot  facility  was  degraded  aerobically  in 
laboratory  chemostats  for  a  period  of  seven 
months.  Pretreatment  included  only  dilution  and 
phosphorous  addition.  The  experimental  design  in- 
cluded solids  retention  times  from  10  to  30  days 
and  dilution  rates  of  25%  and  50%.  Aerobic  bio- 
logic treatment  provided  removal  of  83-91% 
COD,  82-90%  TOC,  and  56-87%  ammonia.  The 
results  extend  the  range  of  UCG  wastewater 
strength  to  be  effectively  treated  by  biological 
processes.  Air  stripping  is  not  a  significant  mecha- 
nism for  carbon  removal,  but  is  estimated  to  have 
removed  from  0%  to  68%  of  the  ammonia,  de- 
pending upon  operating  conditions.  The  suitability 
of  attached  growth  systems  for  treatment  of  this 
wastewater  is  indicated  by:  (1)  Solids  settling  prop- 
erties that  would  require  very  long  clarification 
times  in  a  full-scale  activated  sludge  system;  and 
(2)  the  enhanced  COD  removal  filamentous  orga- 
nisms in  one  reactor.  (Author's  abstract) 
W88-08576 


GAS  TRANSFER  KINETICS  IN  OXYGEN  ACTI- 
VATED SLUDGE, 

Arkansas  State  Univ.,  State  University.  Dept.  of 

Civil  Engineering. 

R.  C.  Clifft,  and  M.  W.  Barnett. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.114,  No.  2,  p  415-432,  April  1988.  5  fig,  3  tab, 

1 1  ref,  1  append. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
'Activated  sludge,  'Gas  transfer  kinetics,  'Mathe- 
matical models,  'Model  studies,  Oxygen,  Carbon 
dioxide,  Nitrogen,  Oxygen  transfer  rate,  Predic- 
tion, Performance  evaluation. 

The  validity  of  a  dynamic  model  based  on  the  two- 
film  theory  is  examined  for  predicting  gas  transfer 
in  an  oxygen  system  using  surface  mixers.  Model 
predictions  are  compared  to  field  measurements 
taken  from  a  four-stage,  closed-tank  carbonaceous 
reactor  at  the  City  of  Houston,  Texas,  69th  Street 
Complex.  A  liquid  film  limited  model  was  effective 
in  prediction  gas  and  liquid  phase  composition 
although  direct  interfacial  transfer  increased  the 
overall  oxygen  transfer  rate.  DO  predictions  were 
best  when  using  a  linear  relationship  between  the 
overall  gas  transfer  rate  coefficient  for  oxygen  and 
the  oxygen  uptake  rate.  Carbon  dioxide  and  nitro- 
gen levels  were  adequately  predicted  using  con- 
stant values  for  the  overall  gas  transfer  rate  coeffi- 
cient ,  but  the  model  was  not  sensitive  to  changes 
above  50%  of  the  estimated  overall  gas  transfer 
rate  coefficient  values.  Leaks  through  the  crack  in 
the  concrete  tank  cover  had  little  effect  on  the  gas 
phase  composition  in  the  first  two  phases,  howev- 
er, fourth  stage  leaks  and  intentional  venting  result- 
ed in  increased  oxygen  levels  as  nitrogen  was 
displaced  from  the  gas  phase.  Carbon  dioxide 
levels  were  not  appreciably  affected  by  leaks  or 
venting.  (Author's  abstract) 
W88-08577 


ODORS  FROM  DISSOLVED  AIR  FLOTATION 
PROCESS, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

L.C.  Koe,  and  Y.  G.  Tan. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  433-443,  April  1988.  4  fig,  6  tab, 
7  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
treatment  facilities,  'Air  pollution,  'Pollutant  iden- 
tification, 'Odors,  'Dissolved  air  flotation,  Tolu- 
ene, Metaxylenes,  Orthoxylenes,  Phenol,  Dimethyl 
sulfides,  Alkyl  benzenes,  Chlorinated  hydrocar- 
bons, Organoleptic  properties.  Activated  carbon, 


Gas  chromatography,  Mass  spectroscopy,  Dynam- 
ic olfactometry. 

The  complex  mixture  of  gaseous  compounds  di- 
rectly above  the  dissolved  air  flotation  unit  of  a 
wastewater  treatment  plant  was  simultaneously 
scrubbed  through  four  filter  columns,  each  filled 
with  a  commercial  grade  of  activated  carbon,  until 
odor  breakthrough  as  determined  by  an  odor  panel 
has  occurred.  Air  samples  were  collected  at  the 
influent  and  effluent  ports  of  the  activated  carbon 
columns  for  analysis  on  a  gas  chromatograph-mass 
spectrometer  system  and  for  determination  of  odor 
levels  by  dynamic  olfactory.  The  capacity  of  each 
activated  carbon  grade  for  removing  the  odor 
emitted  at  the  dissolved  air  flotation  unit  is  then 
evaluated.  Compounds  which  may  cause  odor  in 
the  dissolved  air  flotation  air  are  identified  to  be 
toluene,  meta,  and  orthoxylenes,  phenol,  dimethyl 
sulfides,  alkyl  benzenes,  and  chlorinated  hydrocar- 
bons such  as  chlorobenzenes.  These  compounds 
are  effectively  removed  by  activated  carbon.  Or- 
ganoleptic tests  reveal  that  the  odor  concentrations 
of  the  odorous  dissolved  air  flotation  air  averaged 
about  35  standard  odor  units  (SOU)  per  cu  m.  The 
capacity  of  the  activated  carbon  tested  ranges  from 
about  2,650  SOU  per  kg  to  13,960  SOU  per  kg. 
The  alkali-impregnated  carbons  are  found  to  be 
less  effective  than  the  nonalkali-impregnated  car- 
bons in  the  treatment  of  odorous  gases  from  the 
dissolved  air  flotation  unit,  even  though  previous 
research  has  shown  them  to  be  most  effective 
when  hydrogen  sulfide  and  other  sulfides  are 
present  in  the  off-gas  stream.  (Author's  abstract) 
W88-08578 


ESTIMATING  SUPERNATANT  RECYCLE 
FROM  SLUDGE  TREATMENT, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
V.  Arun,  and  B.  N.  Lohani. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  447-453,  April  1988.  1  fig,  3  tab, 
9  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Computer  simulations,  'Wastewater  treatment, 
'Sludge,  'Supernatant  recycle,  'Mathematical 
studies,  'Simulation  analysis,  Statistical  analysis, 
Wastewater  facilities,  Design  criteria,  Optimiza- 
tion, Activated  sludge  process,  Rotating  biological 
contactors,  Trickling  filters,  Aerated  lagoons. 

Studies  in  the  past  have  neglected  the  effects  of 
recycled  supernatant  when  using  optimization 
techniques  for  choosing  the  best  design  from  nu- 
merous alternatives.  This  can  lead  to  serious  errors 
in  optimization  and  faulty  selection  of  the  'best' 
design.  The  approach  described  here,  which  would 
enable  incorporation  of  the  recycle  to  any  optimi- 
zation technique,  was  developed  as  part  of  a  treat- 
ment plant  optimization  study.  The  recycled  super- 
natant stream  is  rarely  analyzed  on  a  regular  basis 
in  operating  plants,  so,  computer  simulations,  as 
presented  here,  can  be  useful  for  obtaining  data  for 
regression  analysis  and  development  of  useful 
equations.  Simulation  were  conducted  for  three 
different  values  of  each  of  the  influent  parameters: 
flow,  biochemical  oxygen  demand  (BOD),  and  sus- 
pended solids  concentration  (SS).  Four  biological 
wastewater  treatment  systems  were  considered: 
Activated  Sludge,  Trickling  Filter,  Rotating  Bio- 
logical Contactor,  and  Aerated  lagoon.  Recycle 
flow  relationships  for  all  four  systems  had  very 
high  R  squared  and  adjusted  R  squared  values 
greater  than  0.85,  indicating  a  relationship  between 
recycle  supernatant  flow  (QR)  and  plant  influent 
flow  (QI).  This  type  of  simulation  may  be  used  to 
obtain  data  for  QR,  BOD,  and  SS  for  given  influ- 
ent conditions  and  for  a  unit  process  configuration. 
Statistical  analysis  which  yields  equations  relating 
influent  and  recycle  parameters,  for  a  set  of  sludge 
processes,  enables  incorporation  of  optimization 
techniques.  (Roseman-PTT) 
W88-08579 


STRATEGIES     TO     CONTROL     COMBINED 
SEWER  OVERFLOWS, 

Quebec  Univ.,  Montreal.  Dept.  de  Chemie. 

P.  Beron,  J.  Rousselle,  and  J.  P.  Riley. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.1 14,  No.  2,  p  454-459,  April  1988.  2  fig,  5  ref,  1 


append. 

Descriptors:  'Control  systems,  'Sewer  systems, 
'Combined  sewer  Overflow,  'Wastewater,  'Storm 
runoff,  *Storm  sewers,  'Urban  runoff,  'Design 
criteria,  'Mathematical  models,  'Simulation  analy- 
sis, Rainfall-runoff  relationship,  Hydraulic  capac- 
ity, Overflow,  Watersheds,  Biochemical  oxygen 
demand,  Nitrogen,  Orthophosphates,  Suspended 
solids,  Pollution  load,  Storms,  Algorithms,  Hydro- 
graphs,  Pollutographs. 

The  relative  effectiveness  of  various  algorithms  for 
overflow  management  were  compared  by  their 
abilities  to  minimize  impacts  on  the  receiving 
streams.  Five  specific  strategies  were  examined 
and  compared:  (1)  Simple  local  control,  (2)  Local 
Automatic  Control,  (3)  Centralized  Volume  Con- 
trol, (4)  Centralized  Loads  Control,  (5)  Centralized 
Weighted  Loads  Control.  The  area  studied  was  a 
5,100  hectare  (13,000  acre)  urban  watershed  with  a 
population  of  332,000  that  is  served  mainly  by 
combined  sewers.  Hydrographs  and  pollutographs 
in  the  collector  lines  were  simulated  in  order  to 
assess  the  state  of  the  system  upstream  from  the 
points  of  control.  One  of  the  previously  defined 
control  algorithms  or  strategies  was  then  applied 
and  the  impact  on  the  receiving  stream  computed. 
Four  quality  parameters  of  the  combined  sewer 
overflow  (CSO)  are  considered:  5-day  biochemical 
oxygen  demand,  suspended  solids,  organi  nitrogen 
level,  and  phosphorus  (orthophosphate)  level.  For 
both  interceptor  designs  considered  the  most  effec- 
tive control  strategy  is  local  automatic  control, 
followed  by  centralized  weighted  loads  control. 
Local  simple  control  was  the  least  effective  strate- 
gy with  both  interceptor  designs.  (Roseman-PTT) 
W88-08580 


DISPOSAL  OF  SEPTIC  TANK  EFFLUENT  IN 
CALCAREOUS  SANDS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Animal  Production. 

B.  R.  Whelan. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  2,  p  272-277,  April-June  1988.  8  fig,  2  tab, 

27  ref. 

Descriptors:  'Water  pollution  sources, 
'Wastewater  treatment,  'Septic  tanks,  'Sand, 
'Calcareous  soils,  Soil  chemistry,  Effluents,  Perth, 
Australia,  Phosphorus,  Nitrates,  Carbonates,  Lea- 
chates,  Acidic  water. 

Perth,  Western  Australia,  has  430,000  households 
with  septic  tanks  discharging  through  sandy  soils 
into  the  groundwater,  which  is  pumped  for  domes- 
tic irrigation  and  public  water  supply.  This  study 
investigated  the  suitability  of  calcareous  sands 
(Xeropsamment),  one  of  Perth's  major  soil  types, 
for  treatment  of  septic  tank  effluent.  Calcareous 
sands  adjacent  and  below  two  typical  household 
septic  tank  systems  were  sampled  to  a  depth  of  8  m 
and  the  soil  pH,  soil  N,  and  soil  P  contents  were 
measured.  The  soil  solution  was  sampled  by  an 
immiscible  displacement  technique  and  analyzed 
for  N  and  P.  Most  of  the  ammonium-N  in  the 
effluent  was  oxidized  to  nitrate-N  in  the  unsaturat- 
ed zone  just  below  the  slime  layer.  Nitrate  was 
present  in  the  soil  solution  up  to  a  concentration  of 
50  mg/liter  down  to  the  maximum  depth  sampled 
of  8  m.  The  acidity  produced  during  nitrification 
of  the  ammonium  dissolved  carbonates  from  the 
soil,  changing  the  soil  pH.  Below  one  system,  the 
carbonates  were  completely  removed  from  the  first 
4  m  of  soil,  lowering  soil  pH  from  9.5  to  5.2.  The 
nitrate  in  the  soil  solution  was  used  to  monitor  the 
effluent  flow  pattern,  which  below  one  system  had 
significant  lateral  flow,  indicating  development  of 
preferred  flow  paths.  The  soil  P  was  increased  by 
sorption  and  precipitation  of  P  from  the  soil  solu- 
tion until  it  reached  an  equilibrium.  At  equilibrium 
the  soil  solution  P  was  at  the  same  concentration  as 
in  the  effluent,  and  the  P  sorbed  on  the  soil  was  at 
a  maximum  for  that  concentration.  Further  down 
the  profile  where  the  sorbed  soil  P  was  not  at  its 
maximum,  all  the  P  was  sorbed  from  the  soil 
solution  in  a  vertical  distance  of  0.5  m.  The  suit- 
ability of  calcareous  sands  and  limestone  areas  for 
acidic   waste  disposal   may   be   limited   by   rapid 
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lissolution  of  carbonate  and  the  consequent  release 
if  previously  sorbed  P.  Monitoring  of  effluent 
lisposal  in  these  calcareous  soils  is  made  more 
lifficult  by  the  development  of  preferred  flow 
>aths.  (Author's  abstract) 
V88-08760 


;hemical  and  decomposition  char- 
acteristics OF  ANAEROBIC  DIGESTER 
•FFLUENTS  APPLIED  TO  SOIL, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 

ons. 

D.  W.  Sweeney,  and  D.  A.  Graetz. 

ournal  of  Environmental  Quality  JEVQAA,  Vol. 

7,  No.  2,  p  309-313,  April-June  1988.  2  fig,  4  tab, 

!3  ref. 

descriptors:  *Wastewater  treatment,  *Fate  of  pol- 
utants,  *Anaerobic  digestion,  *Land  disposal,  *Ef- 
luents,  Soil  amendments,  Industrial  wastewater, 
Distillery  wastes,  Animal  wastes,  Swine  wastes, 
Digestion,  Molasses  effluent. 

^  study  was  conducted  to  determine  the  elemental 
:oncentrations  of  an  effluent  that  resulted  from  the 
inaerobic  digestion  of  rum  distillery  by-products 
also  called  molasses  residue)  and  decomposition 
:haracteristics  in  soil  as  measured  by  C02  evolu- 
ion.  For  comparison,  two  additional  effluents 
rom  the  anaerobic  digestion  of  swine  wastes  and 
ravine  wastes  were  included.  The  carbon  content 
>f  oven-dry  molasses  residue  and  swine  waste  ef- 
luents  were  both  approximately  250  g/kg,  where- 
is  the  bovine  waste  was  152  g/kg.  The  molasses 
esidue  effluent  sample  had  a  greater  K  concentra- 
ion  on  an  oven-dry  basis  than  the  swine  or  bovine 
vaste  materials.  However,  the  concentrations  of 
nost  other  elements  were  higher  in  the  swine 
vaste  effluent.  In  contrast,  higher  solute  concen- 
rations  were  found  for  most  elements  in  the  molas- 
es  residue  effluent  than  in  the  swine  waste  efflu- 
:nt.  An  analysis  of  variance  performed  on  total 
-02-C  evolved  after  20  days  as  well  as  at  the  end 
)f  the  experiment  (117  days)  indicated  an  interac- 
ion  between  effluent  source  and  rate.  This  was 
:aused  by  the  low  amount  of  C02  evolved  from 
;oil  amended  with  the  bovine  waste  effluent  re- 
gardless of  application  rate.  At  day  20,  cumulative 
202  evolution  was  higher  with  the  molasses  resi- 
lue  effluent  than  with  the  swine  waste  effluent; 
towever,  by  day  117,  only  at  the  high  application 
ate  was  C02  evolution  higher  with  the  molasses 
esidue.  Lower  application  rates  allow  for  propor- 
ionally  more  short-term  decomposition  of  the  mo- 
asses  residue  and  swine  waste  effluents  than  at 
ligher  rates.  Although  effluent  sources  result  in 
iifferent  amounts  of  total  evolution,  between  40 
md  50R  of  the  total  C02  evolved  may  occur  in 
he  first  20  days.  (Author's  abstract) 
W88-08762 


CHARACTERIZATION  OF  AEROBIC,  FACUL- 
lATIVE  ANAEROBIC,  AND  ANAEROBIC 
BACTERIA  IN  AN  ACIDOGENIC  PHASE  RE- 
ACTOR AND  THEIR  METABOLITE  FORMA- 
riON, 

Drange   Free   State   Univ.,    Bloemfontein    (South 
Africa).  Dept.  of  Microbiology. 
W.  A.  Joubert,  and  T.  J.  Britz. 
Microbial  Ecology  MCBEBU,  Vol.  13,  No.  2,  p 
159-168,  1987.  3  fig,  29  ref. 

Descriptors:  'Bacteria,  'Aerobic  bacteria,  'Anaer- 
obic bacteria,  'Digestion,  'Wastewater  treatment, 
'Biotransformation,  'Anaerobic  digestion,  'Aero- 
bic digestion,  'Microbiological  studies,  Degrada- 
tion, Sokol  and  Michener's  similarity  coefficient, 
Culture  studies,  Acidogenic  phase  digestion  sys- 
tems. 

Fifty-two  aerobic  and  facultative  anaerobic  and  57 
anaerobic  bacterial  isolates  were  obtained  from  an 
acidogenic  phase  digestion  system.  These  isolates 
were  characterized  and  the  similarities  between  the 
different  strains  were  calculated  using  Sokal  and 
Michener's  similarity  coefficient.  The  aerobic  and 
facultative  anaerobic  strains  clustered  in  two  major 
groups  with  the  strains  of  the  first  main  group 
being  gram-negative  fermentative  rods  represent- 
ing the  genera  Klebsiella,  Enterobacter,  Escheri- 
chia and  Aeromonas.  Isolates  of  the  second  group 


were  gram-positive  streptococci  similar  to  Strepto- 
coccus lactis.  The  strict  anaerobic  isolates  were 
clustered  into  two  main  groups  with  strains  of 
cluster  A  being  identified  as  members  of  the  genus 
Fusobacterium  while  strains  in  cluster  B  were 
members  of  the  genus  Bacteroides.  Hypothetical 
mean  organisms  were  calculated  for  each  cluster 
and  used  in  further  culture  studies.  The  major 
products  of  the  continuously  fed  acidogenic  phase 
reactor  were  ethanol  and  acetic,  propionic,  and 
butyric  acids.  In  batch  cultures,  ethanol,  acetic 
acid,  diacetyl  and  2,3-butanediol  were  formed  by 
the  strains  as  major  products  both  under  aerobic 
and  anaerobic  conditions.  The  ability  of  the  aero- 
bic and  facultative  anaerobic  strains  to  be  metaboli- 
cally  active  under  anaerobic  conditions  indicates  a 
prominent  role  in  acidogenic  reactors.  (Author's 
abstract) 
W88-08787 


ISOLATION  OF  NOSTOC  MUSCORUM  CYAN- 
OPHAGES  FROM  A  DOMESTIC  SEWAGE, 

Kuwait  Univ.,  Safat.  Dept.  of  Botany  and  Microbi- 
ology. 

A.  J.  Sallal,  N.  D.  Nimr,  and  H.  F.  Al-Sharif. 
Microbial  Ecology  MCBEBU,  Vol.   13,  No.  3,  p 
269-271,  1987.  5  fig,  3  tab,  12  ref. 

Descriptors:  'Wastewater,  'Isolation,  'Nostoc, 
'Bacteria,  'Wastewater  treatment,  'Seasonal  vari- 
ation, Kuwait,  Cyanophages,  Cyanobacteria. 

Two  Nostoc  muscorum  cyanophages  were  isolated 
from  a  domestic  sewage  in  Kuwait.  N-1L  cyano- 
phage  had  a  hexagonal  head  with  a  long  tail,  while 
N-2S  cyanophage  was  a  short-tailed  virus.  N-1L 
cyanophage  was  active  at  50  degrees  and  at  acidic 
pH  while  N-2S  was  more  heat  stable  and  active  at 
pH  7.0.  Seasonal  variations  in  the  total  number  of 
plaque-forming  units  of  N.  muscorum  cyanophages 
were  determined  for  sewage  samples  collected  at 
each  treatment  step.  (Author's  abstract) 
W88-08791 


MICROBIALLY  MEDIATED  GROWTH  SUP- 
PRESSION AND  DEATH  OF  SALMONELLA 
IN  COMPOSTED  SEWAGE  SLUDGE, 

Agricultural    Research    Service,    Beltsville,    MD. 

Soil-Microbial  System  Lab. 

P.  D.  Millner,  K.  E.  Powers,  N.  K.  Enkiri,  and  W. 

D.  Burge. 

Microbial  Ecology  MCBEBU,  Vol.   14,  No.  3,  p 

255-265,    1987.   4   tab,    16   ref.    EPA   Interagency 

Agreement  AD12-F-2a-029. 

Descriptors:  'Salmonella,  'Wastewater  treatment, 
'Sewage  bacteria,  'Bacteria,  'Microbiological 
studies,  'Compost,  'Coliforms,  'Sludge,  Fungi, 
Growth  suppression,  Wastewater. 

The  role  of  compost  microflora  in  the  suppression 
of  salmonella  regrowth  in  composted  sewage 
sludge  was  investigated.  Microbial  inhibition  stud- 
ies of  salmonella  growth  were  conducted  on  nutri- 
ent agar,  in  composts  that  had  been  subjected  to 
different  temperatures  in  compost  piles,  and  in 
radiation  sterilized  composts  inoculated  with  se- 
lected fractions  of  the  compost  microflora.  Agar 
assays  of  inhibition  indicated  that  bacteria  and  ac- 
tinomycetes  were  not  suppressive  to  salmonellae, 
but  a  few  fungi  were.  However,  compost  inocula- 
tion assays  showed  consistently  that  fungi  were  not 
suppressive,  but  bacteria  and  actinomycetes  were. 
In  compost  inoculation  assays,  microbial  antago- 
nists, when  present,  either  killed  salmonellae  or 
reduced  their  growth  rate.  No  suppression  of  sal- 
monellae occurred  in  compost  taken  from  70  C 
compost-pile  zones  despite  the  presence  and 
growth  of  many  types  of  microbes.  With  greater 
numbers  and  kinds  of  microbes  in  55  C  compost, 
salmonella  growth  was  suppressed  100-10,000-fold. 
Salmonellae  died  when  inoculated  into  compost 
from  unheated  zones  (25-40  C)  of  piles.  Prior  colo- 
nization of  compost  with  only  nonconform  gram- 
negative  bacteria  suppressed  salmonellae  growth 
3,000-fold.  Coliforms  when  inoculated  prior  to  sal- 
monellae accounted  for  75%  of  salmonella  die-off. 
Mesophilic  curing  to  allow  colonization  of  curing 
piles  in  their  entirety  by  gram-negative  bacteria, 
especially  coliforms,  should  be  an  effective  way  to 
prevent  repopulation  by  salmonellae.  (Author's  ab- 
stract) 


W88-08799 


ALGAE  OF  A  RESERVOIR  OF  NITROGEN 
WASTEWATERS, 

Warsaw  Univ.  (Poland).  Dept.  of  Environmental 

Microbiology. 

M.  Rzeczycka,  E.  Bonkowska,  and  M.  Przytocka- 

Juslak. 

Acta  Hydrobiologica  AHBPAX,  Vol.  29,  No.  1,  p 

15-24,  1987.  3  tab,  32  ref. 

Descriptors:  'Nitrogen,  'Wastewater,  'Species 
composition,  'Wastewater  treatment,  'Algae, 
'Chemical  wastes,  'Wastewater  lagoons,  'Popula- 
tion dynamics,  Culturing  techniques,  Aquatic  habi- 
tats. 

In  the  final  reservoir  of  wastewaters  from  the 
production  of  nitrogen  fertilizers,  at  a  concentra- 
tion of  inorganic  N  of  about  1.2  g/cu  dm,  Chlorel- 
la  sp.,  Stichococcus  sp.,  and  occasionally  Chlamy- 
domonas  subcaudata  were  found  to  be  present.  In 
the  surround  ditch,  at  a  concentration  of  inorgaric 
N  about  four  times  lower,  a  larger  number  of  algal 
species  was  observed:  Ulothrix  sp,  Oscillatoria 
agardhii,  Navicula  atomus,  and  Euglena  sp.  occur- 
ring in  masses.  Of  the  13  algal  species  isolated, 
under  laboratory  conditions  eight  grew  both  on  a 
synthetic  medium  and  on  nitrogen  wastes.  (Au- 
thor's abstract) 
W88-08836 


REMOVAL  OF  FLOODWATER  NITROGEN  IN 
A  CYPRESS  SWAMP  RECEIVING  PRIMARY 
WASTEWATER  EFFLUENT, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

W.  F.  DeBusk,  and  K.  R.  Reddy. 

Hydrobiologia  HYDRB8,  Vol.  153,  No.  1,  p  79-86, 

October  1987.  4  fig,  2  tab,  22  ref. 

Descriptors:  'Nitrogen,  'Nitrogen  removal,  'Sedi- 
ments, 'Wetlands,  'Wastewater  treatment, 
'Wastewater  disposal,  'Cypress  swamps, 
'Wastewater,  'Fate  of  pollutants,  Nutrient  remov- 
al, Nitrification,  Adsorption,  Effluents. 

Intact  sediment-water  columns  from  a  flowing  cy- 
press swamp  receiving  primary  wastewater  efflu- 
ent were  used  to  evaluate  inorganic  N  removal  and 
to  determine  the  fate  of  15NH4(  +  )-nitrogen  added 
to  the  floodwater.  Treatments  represented  wetland 
sites  which  had  received  0  (initial  application),  2, 
and  50  years  of  primary  wastewater  application. 
The  rate  of  inorganic-N  decrease  in  the  floodwater 
was  greatest  for  the  initial  application  columns, 
primarily  due  to  sediment  adsorption  of  NH4(  +  ), 
followed  by  2-year  and  50-yr-columns.  Maximum 
removal  rates  were  318,  296,  and  148  mg  N/sq  m/ 
day,  respectively.  At  the  end  of  the  21-day  study 
period,  only  0.5  to  2.3%  of  applied  15N  was  recov- 
ered in  the  floodwater  and  11.4  to  17.3%  was 
recovered  in  the  sediment,  with  the  remaining  82.2 
to  86.3%  being  lost  from  the  sediment-water 
system.  Results  of  the  study  indicated  that  N  re- 
moval efficiency  did  not  decrease  with  prolonged 
wastewater  application,  despite  reduced  sediment 
adsorption  capacity,  because  of  the  significance  of 
gaseous  N  losses  (nitrification-denitrification,  NH3 
volatilization)  as  an  N  sink  in  the  sediment-water 
system.  (Author's  abstract) 
W88-08871 


EFFECTS  OF  THE  EFFLUENT  OF  CHLORIN- 
ATED MUNICIPAL  SEWAGE  ON  THE 
GROWTH  OF  PORPHYRA  YEZOENSIS,  (IN 
JAPANESE), 

Tokyo  Univ.  of  Fisheries  (Japan). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08881 


BIOCHEMICAL  OXIDATION  OF  DISSOLVED 
ORGANIC  MATTER  BY  SLUDGE  ORGA- 
NISMS, 

Kagawa  Univ.,  Takamatsu  (Japan).  Dept.  of  Agri- 
cultural Chemistry 
Y.  Tanaka. 
Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  53,  No. 
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5.  p  801-807,  May  1987.  3  fig,  2  tab,  9  ref. 

Descriptors:  'Biological  oxygen  demand,  'Mathe- 
matical models,  'Aerobic  digestion,  'Wastewater 
treatment,  'Sludge  digestion,  'Microbial  degrada- 
tion. Biochemical  oxidation,  Organic  matter. 

An  experimentally  verified  theory  for  the  mathe- 
matical and  biochemical  progression  of  aerobic 
degradation  of  dissolved  organic  matter  is  present- 
ed. The  stoichiometric  model  of  biochemical  oxi- 
dation of  organic  matter  was  verified  by  three 
reactions:  (1)  the  combination  of  the  synthesis  of 
microbial  cells  directly  and  oxidative  conversion 
into  another  carbohydrate;  (2)  the  synthesis  of 
microbial  cells  from  the  carbohydrate;  and  (3)  the 
oxidation  of  microbial  cells  through  endogenous 
respiration.  On  the  basis  of  the  3  chemical  reac- 
tions, the  progress  of  biological  oxygen  demand 
(BOD)  is  mathematically  represented  as  the  sum  of 
3  first-order  kinetics.  Kinetics  parameters  were  de- 
termined by  the  modification  of  Lee's  graphical 
method.  Excluding  the  effects  of  nitrification,  the 
curve  obtained  from  the  sum  of  3  first-order  kinet- 
ics agrees  well  with  the  observed  data.  The  agree- 
ment between  the  theoretical  oxygen  demand  cal- 
culated from  the  chemical  equation  and  experimen- 
tal ultimate  oxygen  demand  obtained  from  kinetic 
analysis  of  data  is  excellent  for  reactions  in  the 
microbial  growth  phase  (the  reaction  of  1  and  2 
noted  above).  The  experimental  data  on  bio-oxida- 
tion solids  production  corresponds  very  nearly  to 
the  theoretical  value  obtained  from  the  chemical 
equation.  (Author's  abstract) 
W88-08882 


PERFORMANCE  EVALUATION  OF  AN  ACTI- 
VATED SLUDGE  PROCESS  USING  A  PER- 
SONAL COMPUTER  SPREAD  SHEET, 

Johannesburg    City    Health    Dept.    Labs.    (South 

Africa). 

H.  A.  Nicholls. 

Water  SA  WASAD,  Vol.  14,  No.  2,  p  65-80,  April 

1988.  2  fig,  16  tab,  10  ref,  3  append. 

Descriptors:  'Performance  evaluation, 

•Wastewater  treatment,  'Activated  sludge  proc- 
ess, 'Computer  models,  Personal  computers,  Nu- 
trient removal,  Wastewater  treatment,  Evaluation, 
Spread  sheet. 

The  University  of  Cape  Town's  steady  state  model 
of  the  activated  sludge  process  was  entered  into  a 
spread  sheet  on  a  desk-top  microcomputer,  togeth- 
er with  the  actual  analytical  and  operational  data 
from  a  nutrient  removal  activated  sludge  plant. 
With  the  aid  of  this  spread  sheet,  it  was  possible  to 
conduct  an  in-depth  evaluation  of  the  process  from 
both  a  theoretical  and  practical  point  of  view,  all 
within  a  few  minutes.  Such  evaluations  are  espe- 
cially useful  when  endeavoring  to  optimize  the 
processes,  or  when  investigating  operational  prob- 
lems within  the  process  itself.  (Author's  abstract) 
W88-08905 


ENHANCED  POLYPHOSPHATE  ORGANISM 
CULTURES  IN  ACTIVATED  SLUDGE  SYS- 
TEMS: PART  1.  ENHANCED  CULTURE  DE- 
VELOPMENT, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

M.  C.  Wentzel,  R.  E.  Loewenthal,  G.  A.  Ekama, 

and  G.  V.  R.  Marais. 

Water  SA,  Vol.  14,  No.  2,  p  81-92,  April  1988.  10 

fig,  6  tab,  23  ref,  append. 

Descriptors:  'Activated  sludge  process,  'Chemical 
analysis,  'Phosphate  removal,  'Microorganisms, 
'Nutrients,  Polyphosphate  organisms,  Aerobic  cul- 
ture development,  Municipal  wastewater,  Aerobic 
treatment. 

In  UCT  (University  of  Capetown)  and  Bardenpho 
systems,  by  starting  with  100%  municipal 
wastewater  as  influent  and  incrementally  decreas- 
ing the  wastewater  fraction  and  increasing  the 
acetate  fraction,  an  enhanced  culture  of  polyphos- 
phate (polyP)  organisms  was  developed.  Aerobic 
cultures,  using  the  API  (Analytical  Profile  Index) 
procedure,  indicated  that  greater  than  90%  of  the 
microorganisms  as  Acinetobacter  spp.  As  the  ace- 


tate fraction  increased,  macro-  and  micro-nutrients 
and  yeast  extract  addition  was  necessary  to  main- 
tain polyP  organism  growth.  Of  the  macro-nutri- 
ents, magnesium,  potassium  and  calcium  had  to  be 
available  in  adequate  concentrations  for  P  uptake  - 
magnesium  and  potassium  form  the  principal 
counter-ions  for  stabilizing  the  polyP  chain  and,  to 
a  lesser  extent,  calcium:  calcium  was  probably 
involved  in  other  functions.  Acid  addition  was 
necessary  in  the  aerobic  zone  to  maintain  the  pH 
near  neutrality.  At  sludge  ages  of  10  and  20  days 
with  100%  acetate  feed  (500  mg  COD/1  (chemical 
oxygen  demand/1))  removals  of  about  60  and  50 
mg  P/l,  respectively,  were  attained,  P/VSS  (mg 
P/mg  VSS)  of  about  0.38  and  VSS/TSS  (mg 
VSS/mg  TSS)  of  about  0.46  in  the  aerobic  zone. 
This  enhanced  culture  was  used  to  obtain  informa- 
tion on  the  stoichiometry  and  kinetics  of  the 
growth  of  polyP  organisms  in  nutrient  removal 
systems.  (Author's  abstract) 
W88-08906 


CAUSTIC  RECOVERY  FROM  BOTTLING 
PLANT  EFFLUENT, 

Natal    Univ.,    Durban    (South    Africa).    Dept.    of 

Chemical  Engineering. 

A.  E.  Simpson,  F.  G.  Neytzell-de  Wilde,  and  C.  A. 

Buckley. 

Water  SA  WASAD,  Vol.   14,  No.  2,  p  99-104, 

April  1988.  4  fig,  2  tab,  7  ref. 

Descriptors:  'Industrial  wastewater,  'Wash  water, 
'Water  reuse,  'Effluents,  'Water  treatment,  Filtra- 
tion, Carbonation,  Reverse  osmosis,  Electrolysis, 
Bottle-washing  plants,  Chemical  treatment,  Caustic 
recovery. 

The  treatment  process  employed  by  most  bottle- 
washing  plants  for  the  recovery  and  recycling  of 
water  from  sodium  hydroxide  bottle  washer  efflu- 
ent involves  filtration,  activated  carbon  adsorption 
and  ion  exchange.  The  major  disadvantage  of  the 
ion-exchange  system  is  that  the  total  dissolved 
solids  load  in  the  final  discharge  is  actually  in- 
creased above  that  of  the  effluent  due  to  the  regen- 
eration chemicals.  An  alternate  treatment  process 
for  the  recovery  and  recycling  of  water  from 
bottle  washer  effluent  has  been  proposed  and  in- 
volves filtration,  carbonation  and  reverse  osmosis. 
In  addition,  a  final  stage  involving  the  electrolysis 
of  the  reverse  osmosis  brine  concentrate  in  an 
electrochemical  membrane  cell  has  been  proposed. 
This  will  allow  for  the  recovery  and  reuse  of  the 
sodium  hydroxide  and  will  minimize  the  total  dis- 
solved solids  which  are  discharged  to  the  wash 
drain.  Investigations,  reported  elsewhere,  on  the 
use  of  electrochemical  techniques  for  caustic  re- 
covery from  textile  effluents  have  been  successful. 
Similar  techniques  used  for  the  treatment  of  bottle 
washer  effluent  will  be  successful.  The  technical 
operating  parameters  and  the  economics  of  the 
process  are  not  discussed.  (Author's  abstract) 
W88-08908 


REVIEW  OF  THE  ROLE  OF  NOCARDIA-LIKE 
FILAMENTS  IN  ACTIVATED  SLUDGE  FOAM- 
ING, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

O  J.  Hao,  P.  F.  Strom,  and  Y.  C.  Wu. 
Water  SA  WASAD,  Vol.   14,  No.  2,  p  105-110, 
April  1988.  2  fig,  61  ref. 

Descriptors:  'Activated  sludge  process,  'Sewage 
Bacteria,  'Foaming,  Actinomycetes,  Air-water 
interface,  Mixed  liquor  solids,  Aeration. 

The  common  problem  of  biological  foaming  asso- 
ciated with  high  concentrations  of  filamentous  No- 
cardia-like  actinomycetes  in  activated  sludge  plants 
is  reviewed.  These  bacteria  appear  to  be  hydro- 
phobic in  nature,  concentrating  on  the  air/water 
interface.  They  are  able  to  metabolize  lipids  and 
hydrocarbons  which  are  not  readily  available  to 
many  other  bacteria.  Foaming  control  techniques 
include  reduction  of  MLSS  (mixed  liquor  suspend- 
ed solids)  and  aeration  rate,  selection  against  No- 
cardia-like  filaments  by  increased  F/M  (food  to 
microorganisms  ratio)  and  decreased  solids  reten- 
tion time,  and  elimination  of  concentrated  fila- 
ments in  recycle  streams  from  solids-handling  fa- 
cilities. (Author's  abstract) 


W88-08909 


MODELLING  AND  OPTIMIZATION  OF 
FIXED-NOZZLE  TARGETED  CHLORINA- 
TION, 

Metcalf  and  Eddy,  Inc.,  Wakefield,  MA. 
D.  N.  Brocard,  Y.  Mussalli,  and  W.  Chow. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  5,  p  544-556,  May  1988.  8  fig,  14  ref,  2 
append. 

Descriptors:  'Cooling  waters,  'Model  studies, 
'Mathematical  models,  'Hydraulic  engineering, 
♦Power  plants,  'Chlorination,  'Water  treatment, 
'Nozzles,  Optimization,  Fixed-nozzle  targeted 
chlorination. 

Environmental  limits  on  chlorine  levels  in  power 
plant  cooling  water  discharges  have  prompted  the 
development  of  various  techniques  to  reduce  the 
use  of  chlorine  without  impacting  plant  perform- 
ance. One  such  techniques  is  targeted  chlorination. 
The  concept  is  to  chlorinate  a  fraction  of  the 
condenser  tubes  at  a  time  with  a  relatively  high 
chlorine  concentration  that,  after  passage  through 
the  condenser  tubes,  will  mix  with  the  unchlorinat- 
ed  flow  to  meet  the  discharge  criterion.  This  paper 
describes  a  mathematical  model  of  the  impinge- 
ment of  chlorinated  jets  on  a  condenser  tubesheet 
to  predict  the  distribution  of  chlorine  concentra- 
tions in  the  tubes  as  a  result  of  injection  through 
fixed  nozzles.  This  model  compares  well  with 
physical  model  measurements.  In  the  second  half 
of  the  paper,  the  optimization  of  a  fixed-nozzle 
targeted  chlorination  system  for  practical  applica- 
tions is  discussed.  A  sample  application  with  a 
typical  inlet  condenser  waterbox  (tubesheet  area 
9.3  sq  m;  circulating  water  flowrate  5.5  cu  m/sec) 
is  described.  (Author's  abstract) 
W88-08918 


5E.  Ultimate  Disposal  Of  Wastes 


NITROGEN  RELEASE  FROM  WASTEWATER 
SLUDGE:  A  SITE  SPECIFIC  APPROACH, 

Arkansas  Univ.  at  Monticello.  Dept.  of  Agronomy. 
J.  T.  Gilmour,  and  M.  D.  Clark. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  60,  No.  4,  p  494-498,  April  1988.  7 
fig,  2  tab,  19  ref. 

Descriptors:  'Sludge  utilization,  'Wastewater  irri- 
gation, 'Nitrogen  compounds,  'Plant  available  ni- 
trogen, Computer  simulation,  Climates. 

An  analytical-computer  simulation  approach  to  de- 
termine plant  available  nitrogen  (PAN)  in 
wastewater  sludge  was  described  and  verified,  and 
then  compared  to  the  constant  factor  approach 
where  an  invariant  percentage  (usually  20%)  of  the 
organic-N  in  sludge  was  assumed  to  contribute  to 
PAN.  The  simulation  approach  estimated  PAN 
values  that  varied  with  climate,  among  sludges, 
and  in  sludges.  The  latter  estimates  were  substan- 
tially larger  than  the  constant  factor  approach  and 
exhibited  considerable  variability  that  suggested 
that  the  constant  factor  approach  would  provide 
poor  estimates  of  PAN  under  most  conditions. 
Estimates  of  PAN  using  the  analytical-computer 
simulation  approach  were  related  to  sludge  analyti- 
cal data  for  two  sludges.  (Author's  abstract) 
W88-08005 


SOIL  CHANGES  CAUSED  BY  MUNICIPAL 
WASTEWATER  APPLICATIONS  IN  EASTERN 
SOUTH  DAKOTA, 

South   Dakota   State  Univ.,   Brookings.   Dept.   of 

Plant  Science. 

E.  M.  White,  and  J.  N.  Dombush. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,   p   269-273,   April    1988.    I    fig,   4  tab,    16  ref. 

Descriptors:  'Soil  chemistry,  'Land  disposal,  'Soil 
physical  properties,  'Soil  properties,  'South 
Dakota,  'Path  of  pollutants,  'Water  pollution  ef- 
fects, 'Waste  disposal,  'Wastewater,  Infiltration, 
Soil  mechanics,  Hydrology,  Soil  properties,  Nitro- 
gen, Phosphorus,  Phosphates,  Sorption. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Ultimate  Disposal  Of  Wastes — Group  5E 


Wastewater  from  a  municipal  treatment  plant  was 
ipplied  in  rapid  infiltration  basins  for  four  years  to 
letermine  a  poorly  drained  soil's  effectiveness  in 
emoving  influent  N  and  P  and  the  soil  changes 
hat  might  limit  their  removal.  About  half  the  total 
P04-P  lost  from  the  influent  was  sorbed  in  the 
ipper  91  cm  of  the  soil  and  the  other  half  was 
orbed  by  the  soil  below  the  perforated  pipe, 
.vhich  was  used  to  drain  the  basins  and  collect  the 
:ffluent  for  analysis.  Drying  of  the  basin  soils 
:onverted  more  sorbed  P04-P  to  Ca  phosphates 
>ut  the  total  sorbed  was  about  the  same.  The 
nfluent  N  decreased,  probably  by  volatilization, 
>ecause  the  two  basins  with  surface  soil  lost  soil  N 
ather  than  gained  soil  N.  The  soil  total  Ca,  Mg, 
ind  K  contents  did  not  change  significantly  but  Na 
ncreased  slightly.  Changes  in  the  physical  charac- 
eristics  of  the  soils  were  slight  and  would  have 
ittle  effect  on  the  longevity  of  a  rapid  infiltration 
>asin.  (Author's  abstract) 
W88-08032 


IMPROVEMENT  IN  AEROBIC  SLUDGE  DI- 
GESTION THROUGH  PH  CONTROL:  INITIAL 
ASSESSMENT  OF  PILOT-SCALE  STUDIES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

engineering. 

3.  C.  Anderson,  and  D.  S.  Mavinic. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

yol.  14,  No.  4,  p  477-484,  August,  1987.  3  fig,  3 

ab,  17  ref. 

Descriptors:  *Wastewater  treatment,  'Sludge  di- 
gestion, 'Aerobic  digestion,  'Hydrogen  ion  con- 
;entration,  'Pilot  plants,  Performance  evaluation, 
Lime,  Biodegradation,  Digestion,  Wastewater  fa- 
;ilities,  Retention  time,  Nitrification,  Bicarbonates. 

Waste-activated  sludges  from  an  extended-aer- 
ition,  pilot-scale  wastewater  treatment  facility  and 
i  high-rate,  full-scale  system  were  digested  aerobi- 
:ally  in  150-1  pilot  scale  digesters  operated  in  a 
iemicontinuous  mode.  Hydrated  lime  and  sodium 
jicarbonate  were  used  in  separate  experiments  to 
:ontrol  the  mixed-liquor  pH  decrease  normally 
:ncountered  in  these  digesters.  Digester  perform- 
ince  was  assessed  on  the  basis  of  reduction  in  total 
volatile  suspended  solids.  The  extended-aeration 
iludge  showed  the  greatest  improvement  in  proc- 
:ss  performance  under  all  pH-controlled  condi- 
ions,  with  improvements  in  digestion  efficiency  of 
ip  to  80%.  Lime  was  more  effective  than  sodium 
jicarbonate  with  this  sludge,  without  a  significant 
ncrease  in  sludge  solids  production  (owing  to  the 
ow  chemical  doses  required).  Digestion  efficiency 
rf  the  high-rate  sludge  was  little  improved  with 
:ither  chemical,  although  absolute  efficiencies  of 
iome  individual  digesters  were  nearly  double  those 
jf  the  comparative  extended-aeration  digesters, 
rhis  difference  appears  to  be  a  function  of  the 
process  from  which  the  digesting  sludge  originat- 
:d,  and  seems  to  be  influenced  by  the  amount  of 
:asily  oxidizable,  endogenous  substrate  contained 
in  the  biomass.  It  is  concluded  that  the  extended- 
ieration  type  sludge  was  most  amenable  to  en- 
hanced digestion  through  pH  control,  and  that  cost 
ind  process  considerations  make  lime  the  chemical 
Df  choice.  (Doria-PTT) 
W88-08208 


rREES  AND  SHRUBS  FOR  CONTROL  OF 
rANNERY  WASTEWATER  IN  INDIA, 

Conservator  of  Forests,   Research  and   Develop- 
ment, Lucknow  (India). 
A.  N.  Chaturvedi. 

Environmental  Conservation  EVCNA4,  Vol.  13, 
No.   2,   p    164-165,   Summer    1986.    1    fig,   3   tab. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Tannery  wastes,  'Irrigation,  Crop  yield, 
Trees,  Shrubs,  India,  Plant  growth. 

Tannery  wastewater  contains  effluents  that  cause 
serious  pollution  problems.  In  an  irrigation  study, 
twelve  species  of  trees  and  shrubs  were  tested  for 
their  tolerance  to  such  water.  Chir  showed  the 
greatest  mortality,  apparently  owing  to  the  unsui- 
tability  of  the  climatic  conditions  for  that  species. 
Babul,  Arjun,  Lisora,  Awaram  and  Arusa  all 
showed  better  growth  in  diameter  and  height 
when  irrigated  with  polluted  water  than  with  clean 


water.  The  barks  of  Babul,  Arjun  and  Awaram  are 
important  vegetable  tannin  materials  for  the  leather 
industry.  As  these  species  grow  well  with  tannery 
wastewater,  the  effluents,  after  partial  treatment, 
could  accordingly  be  used  for  irrigation,  to  the 
mutual  benefit  for  the  leather  industry  and  the 
environment.  (Sand-PTT) 
W88-08213 


WATER-RELATED  LIMITATIONS  TO  LOCAL 
DEVELOPMENT, 

Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08226 


STUDIES  OF  THE  INFILTRATION  AND  MI- 
GRATION OF  BRINE  IN  POTASH  TAILINGS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08305 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY.  Computer  Technology 

Div. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-08315 


ANALYTICAL  SOLUTIONS  FOR  TWO-DI- 
MENSIONAL CHEMICAL  TRANSPORT  IN 
AQUIFERS, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08324 


LABORATORY  EVALUATION  OF  SOLID  RES- 
IDUES FROM  ATMOSPHERIC  FLUIDIZED 
BED  COMBUSTION  SYSTEMS, 

Environmental     Protection     Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

T.  W.  Constable,  R.  Kissel,  S.  E.  Sawell,  and  W. 

Cunningham. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  1,  p  49-57,  1988.  9  fig,  4  tab,  10  ref. 

Descriptors:  'Solid  wastes,  'Industrial  wastes, 
'Fluidized  bed  combustion  process,  Coal,  Leach- 
ing, Calcium,  Sulfur,  Sulfates. 

Tests  and  analyses  were  conducted  to  characterize 
the  physical,  chemical,  exothermic,  and  leaching 
properties  of  solid  residues  from  bubbling  bed  at- 
mospheric fluidized  bed  combustion  units.  The  res- 
idues were  produced  during  the  combustion  of 
eastern  Canadian  high-sulfur  bituminous  coals  (4- 
8%  sulfur)  in  a  bed  of  eastern  Canadian  limestone. 
The  residues  were  highly  buffered  and  composed 
primarily  of  calcium  and  sulfur  salts.  They  were 
exothermic  and  swelled  considerably  when  con- 
tacted with  water.  Leachates  generated  during  20- 
cycle  serial  batch  leaching  tests  were  highly  alka- 
line with  high  total  dissolved  solids  concentrations, 
primarily  calcium  and  sulfate  ions.  Calcium  leach- 
ing test  results  and  field  observations  suggest  reac- 
tions may  continue  to  occur  over  several  months 
until  the  residues  eventually  solidify.  The  residues 
have  properties  that  are  unique,  in  comparison 
with  conventional  pulverized  coal  combustion 
wastes.  (Author's  abstract) 
W88-08360 


EFFECT  OF  SEWAGE-SLUDGE  ON  THE 
HEAVY  METAL  CONTENT  OF  SOILS  AND 
PLANT  TISSUE, 

Nova  Scotia  Agricultural  Coll.,  Truro. 
K.  S.  MacLean,  A.  R.  Robinson,  and  H.  M. 
MacConnell. 

Communications  in  Soil  Science  and  Plant  Analy- 
sis CSOSA2,  Vol.  18,  No.  11,  p  1303-1316,  1987.  6 
tab,  34  ref. 

Descriptors:  'Sludge  utilization,  'Wastewater  dis- 
posal,  'Fertilization,   'Land   application,   'Heavy 


metals,  'Soil  chemistry,  'Plant  physiology,  'Path 
of  pollutants,  Legumes,  Grasses,  Cadmium,  Chro- 
mium, Copper,  Lead,  Mercury,  Nickel,  Zinc. 

Domestic  sewage  sludge  applied  to  farm  fields  at  a 
rate  of  44.9  kg/ha  in  a  mixture  with  lime  and 
sawdust  increased  the  soil  levels  of  Cd,  Cr,  Cu,  Pb, 
Hg,  Ni  and  Zn.  The  average  levels  in  sludge 
treated  soil  were  :  0.11,  0.56,  3.59,  2,72,  0.068,  1.49 
and  2.57  ppm,  respectively.  The  increases  were 
small  and  the  overall  loading  factors  were  well 
below  recommended  maximums.  The  uptake  of 
these  heavy  metals  by  grass  and  legume  plants  was 
variable  with  Cd,  Cu  and  Zn  levels  being  higher  in 
those  plants  growing  in  the  sludge  treated  soils,  but 
only  Cu  was  significantly  higher.  The  heavy  metal 
contents  found  were  all  within  the  levels  normally 
found  in  grass  and  legume  plants.  The  higher  mean 
concentration  in  plants  growing  on  the  sludge 
treated  soils  were  Cd  0.495;  Cr  1.22;  Cu  12.3;  Pb 
1.54;  Hg  0.022;  Ni  4.08  and  Zn  28.4  ppm.  (Author's 
abstract) 
W88-08372 


SOLID  WASTE  HANDBOOK:  A  PRACTICAL 
GUIDE. 

John  Wiley  and  Sons,  New  York.  1986.  811  p. 
Edited  by  William  D.  Robinson. 

Descriptors:  'Solid  wastes,  'Handbooks,  'Legisla- 
tion, 'Waste  management,  'Land  disposal,  'Waste 
disposal,  'Regulations,  Legal  aspects,  Hazardous 
wastes,  Case  studies,  Industrial  wastes,  Resource 
Conservation  and  Recovery  Act,  Costs,  Economic 
aspects,  Municipal  wastes. 

The  management  of  solid  wastes  has  assumed 
greater  dimension  and  complexity.  Government 
regulation,  new  technologies  for  disposal  and  re- 
covery, complex  legal  issues  and  increased  public 
concern  have  made  the  waste  control  engineer's 
and  manager's  jobs  more  difficult  and  more  visible. 
Readers  of  the  handbook  will  find  current  informa- 
tion, technical  data,  and  practical  guidance  on  leg- 
islation, regulation,  planning,  finance,  technologies, 
operations,  economics,  administration,  public  per- 
ception, and  trends  for  the  future.  The  initial  sec- 
tion, devoted  to  public  issues,  examines  legislation 
and  regulation  (including  November  1984  amend- 
ments to  the  Resource  Conservation  and  Recovery 
Act),  public  perceptions,  feasibility  studies,  pro- 
curement and  construction  management,  waste  dis- 
posal and  resource  recovery  plant  costs,  financing, 
and  legal  issues.  Section  Two  reviews  implementa- 
tion issues,  including  collection  of  residential  solid 
waste,  transfer  of  municipal  solid  waste,  source 
separation  and  citizen  recycling,  land  disposal,  all 
aspects  of  resource  recovery,  bulky  waste  disposal, 
biological  processes,  and  three  case  studies  of 
refuse  fuels  in  the  portland  cement  industry.  A 
study  of  hazardous  solid  wastes  and  their  regula- 
tory aspects  constitutes  the  third  and  final  section. 
(See  W88-08388  thru  W88-08390)  (Lantz-PTT) 
W88-08387 


LAND  DISPOSAL, 

Wisconsin  Univ. -Madison. 
P.  R.  O'Leary,  L.  Canter,  and  W.  D.  Robinson. 
IN:    The    Solid    Waste    Handbook:    A    Practical 
Guide.  John  Wiley  and  Sons,  New  York.  1986.  p 
259-376,  49  fig,  24  tab,  74  ref,  10  append. 

Descriptors:  'Landfills,  'Waste  disposal,  Solid 
wastes,  Leaching,  Leachates,  Regulations,  Stand- 
ards, Site  selection,  Waste  management,  Public 
policy,  Environmental  protection,  Legislation, 
Legal  aspects. 

Detailed  discussion,  graphic,  tabular,  and  formulae 
presentation  of  landfill  methods,  in  situ  and  migra- 
tory biological  and  chemical  processes,  environ- 
mental protection,  government  guidelines,  siting 
procedures  and  public  involvement,  leachate  for- 
mation and  control,  methane  gas  formation  and 
control,  equipment  selection  and  utilization,  site 
closure  and  long-term  care  are  features  of  this 
chapter.  Appendices  for  regulated  contaminant 
levels,  facilities  classification,  site-rating  methods, 
and  decision  matrices  for  site  selection  factors  are 
included.  High-  and  medium-density  'balefill'  logis- 
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tics,  methods,  equipment,  and  benefits  are  exam- 
ined along  with  the  'shredfill'  concept.  (Authors 
abstract) 
W88-08388 


FEDERAL  REGULATORY  ISSUES, 

Jaeckle,    Fleischmann    and    Mugel,    Washington, 

DC 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08390 


UTILIZATION  OF  FLUIDIZED  BED  COMBUS- 
TION WASTE, 

Kentucky  Univ.,  Lexington. 

R.  I.  Barnhisel,  and  W.  O.  Thorn. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA  22161,  as  DE87-90O884. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Tennessee   Valley   Authority   Report   No.   TV  A/ 

PUB--87/18,  (1986).  93  p,  4  fig,  30  tab,   18  ref. 

TVA  Contract  TV-60443A. 

Descriptors:  'Waste  disposal,  "Land  disposal, 
•Fluidized  bed  process,  'Wastes,  'Hydrogen  ion 
concentration,  Alfalfa,  Soybeans,  Soil  chemistry, 
Heavy  metals,  Toxicity,  Sulfates,  Boron,  Zinc,  Nu- 
trients, Organic  wastes. 

Spent  bed  materials  (SBM)  were  evaluated  as  a 
potential  liming  agent  in  two  laboratory  and  five 
greenhouse  experiments.  The  effectiveness  of  SBM 
to  change  the  pH  of  an  acidic  soil  was  compared 
with  CaC03.  The  germination  and  growth  of  alfal- 
fa and  soybeans  were  monitored  in  the  greenhouse 
and  the  study  also  included  chemical  composition 
of  the  plants  and  changes  in  chemical  properties  of 
the  soil.  Excessive  rates  of  SBM  should  be  avoided 
until  further  information  is  developed  as  germina- 
tion of  small  seeded  crops  was  reduced  and  there 
may  be  a  risk  of  formation  of  a  'plastic'-like  materi- 
al. When  properly  used,  SBM  may  serve  as  a 
source  for  sulfate-sulfur,  boron,  and  zinc.  Concen- 
trations of  environmentally-sensitive  heavy  metals 
(Pb,  Cd,  Cu,  Ni,  and  Cr)  in  harvested  plant  tissues 
were  not  related  to  treatment  variables  and  in  most 
the  concentrations  of  these  elements  were  below 
detection  levels  with  no  toxic  effects  being  noted. 
(Author's  abstract) 
W88-08391 


CRITICAL  REVIEW  OF  CEMENT  BASE  STA- 
BILIZATION/SOLIDIFICATION TECH- 
NIQUES FOR  THE  DISPOSAL  OF  HAZARD- 
OUS WASTES, 

Clark  (A.)  and  Associates,  Twickenham  (England). 
A.  Clark. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  ADA- 184  427. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Final   Report,    1986.  46  p,  6  fig,   2  tab,    114  ref. 

Descriptors:  'Cements,  'Stabilization,  'Solidifica- 
tion, 'Waste  disposal,  'Waste  disposal,  'Hazardous 
wastes,  Portland  cement,  Ash,  Sodium  silicate,  In- 
organic compounds,  Heavy  metals,  Silicates,  Liter- 
ature review. 

The  materials  used  in  stabilization/solidification 
processes  (ordinary  Portland  cement  (OPC)  pul- 
verized fuel  ash  (PFA)  and  sodium  silicate)  are 
reviewed  in  terms  of  their  basic  composition  and 
chemistry  The  addition  of  inorganic  wastes  to 
OPC  and  PFA  is  demonstrated,  affecting  early 
hydration,  and  leads  to  the  development  of  the 
protective  coating  theory  and  sorption  of  heavy 
metals  by  PFA,  as  the  principal  factors  involved  in 
stabilization.  The  aqueous  chemistry  of  OPC, 
PFA,  PFA/OPC  and  PFA/OPC/Silicates  is  also 
reviewed  and  illustrates  the  chemical  reactions 
taking  place  during  the  first  hour  of  the  stabiliza- 
tion process  Methods  to  improve  the  efficiency  of 
this  Sealosafe  process  are  highlighted,  particularly 
with  respect  to  supernatant  formation.  New  devel- 
opments, such  as  the  use  of  clays,  are  highlighted. 
(Author's  abstract) 
W88-08410 


BIOENERGETIC  EFFECTS  OF  BLACK  ROCK 
HARBOR  DREDGED  MATERIAL  ON  THE  PO- 


LYCHAETE  NEPHTYS  INCISA:  A  FIELD  VER- 
IFICATION, 

PTI  Environmental  Services,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08420 


NATIONAL  DIOXIN  STUDY.  TIER  4  -  COM- 
BUSTION SOURCES:  FINAL  TEST  REPORT  - 
SITE  1,  SEWAGE  SLUDGE  INCINERATOR  SSI 
-A, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
L.  E.  Keller,  C.  R.  Blackley,  and  R.  F.  Jongleux. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-233250. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA-450/4-84-014J,  April  1987. 
162  p,  24  fig,  26  tab,  6  append.  EPA  Contract  No. 
68-03-3148. 

Descriptors:  'Air  pollution,  'Water  pollution 
sources,  'Dioxin,  'Combustion,  'Furans,  'Inciner- 
ation, Sludge,  Tetrachlorodibenzo-p-dioxin,  Te- 
trachlorodibenzofuran,  Ash,  Chlorobenzenes, 
Chlorophenols,  Organic  compounds. 

A  dioxin/furan  emissions  test  was  conducted  on  a 
multiple  hearth  sewage  sludge  incinerator 
equipped  with  a  wet  scrubber  system  for  particu- 
late emissions  control.  The  test  was  the  first  in  a 
series  of  thirteen  dioxin/furan  emissions  tests  con- 
ducted under  Tier  4  of  the  National  Dioxin  Study. 
The  primary  objective  of  Tier  4  is  to  determine  if 
various  combustion  sources  are  sources  of  dioxin 
and/or  furan  emissions.  If  any  of  the  combustion 
sources  are  found  to  emit  dioxin  or  furan,  the 
secondary  objective  of  Tier  4  is  to  quantify  these 
emissions.  Detectable  quantities  of  all  targeted 
dioxin  and  furan  species  were  found  in  the  scrub- 
ber outlet  emissions.  Average  as-measured  scrub- 
ber outlet  emission  concentrations  of  2378-TCDD, 
total  PCDD,  and  total  PCDF  were  0.006  nano- 
grams/dscm,  2.85  nanograms/dscm,  and  6.36  nano- 
grams/dscm,  respectively.  The  tetrachlorinated 
CCD  and  CDF  homologues  were  the  predominant 
species  present.  Incinerator  bottom  ash  samples  did 
not  contain  detectable  quantities  of  any  of  the 
targeted  dioxin  and  furan  species.  The  sludge  feed 
contained  0.01  micrograms/gm  of  chlorobenzenes, 
but  polychlorinated  biphenyls  and  chlorophenyls 
were  not  detected.  The  average  total  chlorine  con- 
centration of  the  sludge  feed  was  606  micrograms/ 
gm.  The  dry  sludge  feed  rate  to  the  incinerator 
averaged  877  lb/hr  during  the  test  period,  and  the 
mean  temperatures  for  individual  hearths  ranged 
from  127  F  to  1438  F.  Average  as-measured  incin- 
erator outlet  gas  concentrations  measured  by  the 
continuous  emissions  monitoring  were:  02,  11.9 
vol%;  CO,  2470  ppmv;  C02,  14.0  vol%;  THC,  152 
ppmv,  1590  ppmb;  and  NOx,  465  ppmv.  (Lantz- 
PTT) 
W88-08427 


SOLVING  HAZARDOUS  WASTE  PROBLEMS: 
LEARNING  FROM  DIOXINS. 

International  Technology  Corp.,  Marinez,  CA. 
American  Chemical  Society,  Washington,  DC. 
ACS  Symposium  Series  No.  338.  Based  on  a  sym- 
posium sponsored  by  the  Division  of  Environmen- 
tal Chemistry  at  the  191st  Meeting  of  the  Ameri- 
can Chemical  Society,  New  York,  NY,  April  13- 
18,  1986.  1987.  397  p.  Edited  by  Jurgen  H.  Exner. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, 'Dioxins,  'Chemical  wastes,  'Industrial 
wastes,  'Cleanup,  'Decontamination,  'Contamina- 
tion, Pollutants,  Toxicity,  Risks,  Monitoring,  Envi- 
ronmental effects,  Wastewater  treatment. 

Many  dioxin  issues  are  inherent  to  hazardous  waste 
cleanup;  therefore,  strategies  for  dioxin  cleanup 
serve  as  models  for  future  remediation  at  other 
types  of  hazardous  waste  sites.  The  conflicting 
attitudes  of  the  public,  industry,  scientists,  and 
regulators  tend  to  delay  remedies  to  dioxin  con- 
tamination problems.  This  31 -chapter  book  at- 
tempts to  provide  a  consensus  necessary  to  solve 
these  problems.  The  volume  is  divided  into  sec- 
tions covering  distribution  and  toxicology,  risk  as- 
sessment and  risk  management.  Specific  topics  in- 
clude risk-qualified  mapping,  ambient  air  monitor- 
ing, the  national  dioxin  study,  permitting  remedial 


action  research,  and  mobility  of  2,3,7, 8-tetrachloro- 
dibenzo-p-dioxin.  Other  topics  include  the  environ- 
mental chemistry  of  dioxin,  assessing  human  expo- 
sure to  dioxin-contaminated  soil  and  decontamina- 
tion instrumentation  and  techniques.  (See  W88- 
08432  thru  W88-08441)  (VerNooy-PTT) 
W88-08431 


PERSPECTIVE  ON  HAZARDOUS  WASTE 
PROBLEMS  RELATED  TO  DIOXINS, 

International  Technology  Corp.,  Marinez,  CA. 
J.  H.  Exner. 

IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.  1987.  p  1-17,  4  tab,  23  ref. 

Descriptors:  'Waste  disposal,  'Risk  assessment, 
'Dioxins,  'Chemical  wastes,  'Cleanup,  'Contami- 
nation, 'Environmental  effects,  'Hazardous  mate- 
rials. Industrial  wastes,  Toxicity,  Reviews. 

Polychlorinated  dibenzo-p-dioxins  (PCDD)  repre- 
sent a  highly  visible,  well-studied  class  of  pollut- 
ants that  are  acutely  toxic  to  animals.  Information 
about  these  chemicals  and  experience  with  many 
environmental  contamination  episodes  serve  as  a 
guide  for  solving  hazardous  waste  problems  caused 
by  other  pollutants.  Solutions  require  the  recogni- 
tion of  a  problem,  such  as  the  widespread  distribu- 
tion of  a  pollutant  in  the  environment,  releases  of 
pollutants  from  chemical  processes,  or  their  pres- 
ence at  hazardous  waste  sites.  After  concern  about 
the  presence  of  pollutants  in  the  environment 
arises,  the  risk  posed  by  chemicals  such  as  dioxins 
must  be  assessed.  Such  risk  assessment  requires  an 
understanding  of  the  acute  and  chronic  toxicity  of 
the  pollutant  and  knowledge  of  pathways  by 
which  humans  and  animals  can  be  exposed  to  the 
chemical.  Subsequent  risk  management  involves 
social,  political,  legal,  and  economic  factors  thai 
interact  with  potential  technical  options.  The 
major  issues  relating  to  cleanup  of  dioxins  in  the 
environment  are  described  from  experiences  at 
sites  in  the  United  States  and  Europe.  (See  also 
W88-08431)  (Author's  abstract) 
W88-08432 


PERSISTENT   TOXIC   ORGANIC   WASTE:   IS 
DESTRUCTION  NECESSARY, 

Eco  Logic,  Inc.,  Acton  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08436 


CASE  STUDY  AND  PROPOSED  DECONTAMI- 
NATION OF  A  CLOSED  HERBICIDE  PLAN! 
IN  THE  FEDERAL  REPUBLIC  OF  GERMANY, 

Dekonta  GmbH.,  Mainz  (Germany,  F.R.). 
H.  J.  Jurgens,  and  R.  Roth. 

IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.   1987.  p  221-228,   1  fig,  2  tab,  3  ref. 

Descriptors:  'Waste  disposal,  'Decontamination, 
•Chlorinated  hydrocarbons,  'Lindane,  'Cleanup, 
'Case  studies,  'Cleanup  operations,  'Industrial 
plants,  'Soil  contamination,  'Groundwater  pollu- 
tion, 'Chemical  industry,  'Herbicides,  West  Ger- 
many, Chemical  wastes,  Industrial  wastes. 

This  chapter  describes  the  background  to  the  clos- 
ing of  a  50  million  DM  chemical  plant  in  Ham- 
burg, Federal  Republic  of  Germany,  and  proposed 
decontamination  steps.  In  1951  the  plant  begar 
production  of  the  herbicide  hexachlorocyclohex- 
ane  and  the  corresponding  isolation  of  lindane 
Closing  of  the  plant  was  largely  due  to  public 
pressure.  Guidelines  for  cleanup,  and  monitoring 
of  soil  and  groundwater  contamination  is  dis- 
cussed. Four  levels  of  worker  protection  have  beer 
established,  based  upon  potential  exposure  during 
the  cleanup.  Cleaning  water  and  surface  runoff  will 
be  collected  and  treated  by  filtration  through  ar 
activated  carbon  system.  The  authors  expect  tc 
meet  or  exceed  the  discharge  criteria  to  the  Ham- 
burg waste  water  treatment  plant  of  1  nanogram/L 
of  tetrachlorodibenzodioxin.  (See  also  W88-08431] 
(VerNooy-PTT) 
W88-08438 
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REMEDIATION     OF    A     DIOXIN-CONTAMI- 
NATED  SURFACE  IMPOUNDMENT, 

Syntex  Agribusiness,  Inc.,  Springfield,  MO. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08439 
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MISSISSIPPI:     ANNUAL     STATUS     REPORT 
FOR  FISCAL  YEAR  1984. 

Earth  Technology  Corp.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08511 


South   Australia   Engineering   and   Water   Supply 

Dept.,  Salisbury.  State  Water  Labs. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08733 


REMOVAL  OF  2,3,7,8-TETRACHLORODICH- 
LORODIBENZO-P-DIOXIN  FROM  WASTE 
WATER  AND  WELL  WATER:  COAGULATION 
AND  FLOCCULATION  WITH  ALUMINUM 
SALTS, 

Syntex  (USA),  Inc.,  Palo  Alto,  CA. 
L.  Marple,  D.  D.  Rossi,  and  L.  Throop. 
IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.  1987.  p  286-290,  4  tab,  4  ref. 

Descriptors:  'Decontamination,  *Dioxins,  'Coagu- 
lation, 'Waste  treatment,  'Water  quality  control, 
'Wastewater  lagoons,  'Chemical  coagulation, 
'Aluminum  sulfate,  'Flocculation,  'Alum,  'Chem- 
ical wastewater,  'Well  water,  Adsorption,  Trace 
levels. 

At  various  times,  water  in  a  wastewater  lagoon 
contained  several  parts  per  trillion  2,3,7,8-tetrach- 
lorodibenzo-p-dioxin  (dioxin).  A  process  was  de- 
veloped for  the  removal  of  trace  amounts  based  on 
coagulation  and  flocculation  with  aluminum  salts. 
On  site  treatment  utilized  a  batch  process  in  which 
suspended  solids  were  coagulated  with  1200  mg/L 
aluminum  sulfate.  A  polymer  modified  alum  floc- 
culation process  was  developed  for  the  removal  of 
dioxin  from  well  water.  The  modification  of  the 
floe  surface  by  the  adsorption  of  an  uncharged, 
high  molecular  weight  polymer  intensifies  the  ad- 
sorption of  dioxin  on  the  floe.  (See  also  W88- 
08431)  (Author's  abstract) 
W88-08440 


BIODEGRADATION  OF  CHLORINATED  OR- 
GANIC COMPOUNDS  BY  PHANEROCHAETE 
CHRYSOSPORIUM,  A  WOOD-ROTTING 
FUNGUS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Bio- 
chemistry. 

J.  A.  Bumpus,  and  S.  D.  Aust. 
IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.   1987.  p  340-349,  2  fig,  4  tab,  39  ref. 

Descriptors:  'Waste  treatment,  'Biodegradation, 
•Microbial  degradation,  'Phanerochaete  chryso- 
sporium,  'Chlorinated  hydrocarbons,  'Fate  of  pol- 
lutants, 'Fungi,  'Soil  fungi,  'Mineralization, 
DDT,  Dioxin,  Lindane,  Polychlorinated  biphenyls, 
Nitrogen,  Deficient  elements,  Biological 
wastewater  treatment. 

The  white  rot  fungus,  Phanerochaete  chrysospor- 
ium,  is  able  to  mineralize  a  number  of  environmen- 
tally persistent  organochlorides  such  as  l,l-bis(4- 
chlorophenyl)2,2,2-trichloroethane  (DDT),  poly- 
chlorinated biphenyls  (PCBs),  2,3,7,8- 
tetrachlorodibenzo(p)dioxin  (2,3,7,8-TCDD),  Lin- 
dane (1, 2,3,4,5, 6-hexachlorocyclohexane),  and  pen- 
tachlorophenol  (PCP).  Studies  suggest  that  the 
ability  to  degrade  these  compounds  is  dependent 
upon  the  lignin  degrading  system  of  this  fungus. 
For  example,  like  (14)C-lignin  mineralization,  min- 
eralization of  (14)C-pentachlorophenol  ((14)C- 
PCP)  and  DDT  is  promoted  in  nutrient  nitrogen 
deficient  cultures  of  P.  chrysosporium  whereas 
their  mineralization  is  suppressed  in  nutrient  nitro- 
gen sufficient  cultures.  Also,  the  temporal  onset 
and  disappearance  of  both  (14)C-PCP  and  (14)C- 
DDT  mineralization  appeared  similar  to  that  ob- 
served for  (14)C-lignin,  thus  suggesting  that  the 
same  general  degradative  system  may  be  responsi- 
ble. It  is  suggested  that  the  ability  of  P.  chryso- 
sporium to  mineralize  such  a  wide  variety  of  or- 
ganochlorides may  make  this  fungus  a  useful 
microorganism  for  use  in  the  biological  treatment 
of  contaminated  soils,  sediments  and  aqueous 
wastes  when  used  in  appropriate  aerated  waste 
treatment  systems.  (See  also  W88-08431)  (Author's 
abstract) 
W88-08441 


REGIONAL   GROUND-WATER    FLOW    NEAR 
RICHTON    AND   CYPRESS   CREEK    DOMES, 


HAZARDOUS  WASTE  REGULATION  HAND- 
BOOK: A  PRACTICAL  GUIDE  TO  RCRA  AND 
SUPERFUND, 

Wald,  Harkrader  and  Ross,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08515 


PREDICTION  OF  VERTICAL  TRANSPORT  OF 
LOW-LEVEL  RADIOACTIVE  MIDDLESEX 
SOIL   AT   A   DEEP-OCEAN   DISPOSAL   SITE, 

Environmental  Research  Lab.,  Narragansett,  RI. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08542 


FIELD  VERIFICATION  OF  HELP  MODEL 
FOR  LANDFILLS, 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

R.  L  .  Peyton,  and  P.  R.  Schroeder. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  247-269,  April  1988.  8  fig,  4  tab, 
12  ref. 

Descriptors:  'Landfills,  'Path  of  pollutants,  *Lea- 
chates,  'Groundwater  pollution,  'Contamination, 
'Pollutants,  'Computer  models,  'Model  studies, 
Design  criteria,  Surface  water,  HELP  model,  Hy- 
drologic  evaluation,  Water  balance,  Runoff,  Per- 
formance evaluation,  Hydraulic  conductivity. 

Long-term  simulations  of  17  landfill  cells  from  six 
sites  are  performed  using  the  Hydrologic  Evalua- 
tion of  Landfill  Performance  (HELP)  computer 
model.  Results  are  compared  with  field  data  from  a 
variety  of  landfills  to  verify  the  model  and  to 
identify  shortcomings.  The  sites  are  located  in 
California,  Kentucky,  and  Wisconsin.  Since  site 
data  are  not  available  for  some  of  the  model  input 
parameters,  default  values  are  used  in  many  in- 
stances. It  is  found  that  model  predictions  are 
generally  bracketed  by  field  measurements.  Good 
agreement  between  the  predictions  and  the  meas- 
urements is  obtained  by  calibrating  the  hydraulic 
conductivity  of  the  cover  materials  while  staying 
within  the  range  of  hydraulic  conductivity  values 
reported  in  the  literature  for  these  materials.  The 
results  indicate  that  the  HELP  model  can  be  a 
very  useful  tool  for  designing  and  evaluating  land- 
fills. Additional  data  are  required  to  rigorously  test 
many  of  the  model  assumptions  and  mechanisms. 
(Author's  abstract) 
W88-08568 


ABSENCE    OF    ASBESTOS    IN    MUNICIPAL 
SEWAGE  SLUDGE  ASHES, 

Environmental    Science    and    Engineering,    Inc., 
Gainesville,  FL. 

K.  J.  Patel-Mandlik,  C.  G.  Manos,  and  D.  J.  Lisk. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  40,  No.  5,  p  703-706, 
May  1988.  2  tab,  5  ref. 

Descriptors:   'Asbestos,   'Sludge  disposal,   Waste 
disposal,  Landfills,  Incineration. 

Sewage  sludge  ashes  from  10  American  cities  were 
analyzed  for  the  presence  of  asbestos  fibers.  In  all 
cases  sludges  had  been  dewatered  by  vacuum  fil- 
tration, some  with  chemical  addition.  Incineration 
temperatures  varied  from  775  to  1000  C.  No  asbes- 
tos fibers  were  detected  in  any  sludge.  This  was 
attributed  to  the  high  incineration  temperatures, 
which  altered  the  mineral  form,  and  the  high  or- 
ganic matter  content,  which  chemically  reduced 
the  silicate  by  reaction  with  carbon  radicals  at  high 
temperature.  (Cassar-PTT) 
W88-08681 


ACCUMULATION  OF  PERIPHYTON  BIO- 
MASS  ON  ARTIFICIAL  SUBSTRATES  DE- 
PLOYED NEAR  A  SEWAGE  SLUDGE  OUT- 
FALL IN  SOUTH  AUSTRALIA, 


CHEMICAL  AND  DECOMPOSITION  CHAR- 
ACTERISTICS OF  ANAEROBIC  DIGESTER 
EFFLUENTS  APPLIED  TO  SOIL, 

Southeast  Kansas  Branch  Experiment  Station,  Par- 
sons. 
For   primary   bibliographic   entry   see   Field    5D. 

W88-08762 


EFFECTS  OF  SLUDGE  APPLICATION  SE- 
QUENCE ON  CARBON  AND  NITROGEN  MIN- 
ERALIZATION IN  SOIL, 

Maine  Univ.  at  Orono.  Dept.  of  Plant  and  Soil 

Sciences. 

J.  T.  Wiseman,  and  L.  M.  Zibilske. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

17,  No.  2,  p  334-339,  April-June  1988.  8  fig,  3  tab, 

26  ref. 

Descriptors:  'Wastewater  disposal,  'Sludge  dis- 
posal, 'Soil  amendments,  'Mineralization.  'Nitro- 
gen, 'Land  disposal,  'Industrial  wastes,  'Carbon, 
Decomposition,  Chromium,  Tannery  wastes, 
Heavy  metals,  Metals,  Respiration. 

A  laboratory  experiment  was  conducted  to  deter- 
mine the  effects  of  an  initial  sludge  amendment  on 
C  and,  primarily,  N  mineralization  of  a  second 
sludge  amendment.  In  this  study,  a  municipal 
sludge  containing  Cr-tanning  effluent,  and  a  do- 
mestic sludge  with  little  metal  contamination  were 
added  to  a  sandy  loam  soil  at  rates  of  6.65  g 
domestic  sludge/kg  soil  and  9.75  municipal  sludge/ 
kg  soil.  Sludges  were  reapplied  40  d  later  at  the 
same  rates  in  all  sequence  combinations.  Respira- 
tion and  nitrification  were  increased  in  sludge- 
amended  soil.  At  least  70%  of  the  total  C  mineral- 
ized from  both  sludges  was  evolved  within  the  first 
1 1  d.  Initial  sludge  application  had  little  effect  on  C 
evolution  from  subsequent  applications.  Nitrogen 
mineralized  from  sludge-amended  soils  during  the 
initial  40  d  of  incubation  was  linearly  related  to 
time.  A  second  application  of  sludge  did  not 
change  the  linear  nature  of  N  mineralization  in  all 
but  one  treatment.  Ammonium  N  rapidly  de- 
creased and  was  negligible  2  weeks  after  sludge 
addition.  Nitrite  nitrogen  levels  were  negligible 
throughout  the  experiment.  By  the  end  of  the 
incubation  period,  the  quantity  of  nitrate  produced 
in  all  sequences  of  sludge  addition  was  similar. 
Results  indicate  little  effect  of  initial  sludge  addi- 
tion on  C  and  N  mineralization  of  a  second  sludge 
amendment,  even  if  the  initial  sludge  applied  con- 
tained a  high  concentration  of  Cr.  (Author's  ab- 
stract) 
W88-08764 


RECYCLING  OF  THE  AQUATIC  WEED, 
WATER  HYACINTH,  AND  ANIMAL  WASTES 
IN  THE  REARING  OF  INDIAN  MAJOR 
CARPS, 

Central  Inst,  of  Freshwater  Aquaculture,  Bhuban- 

eswar  (India). 

For  primary  bibliographic  entry  see  Field  81. 

W88-08851 


USE  OF  BIOASSAY  AND  ASSOCIATED  TESTS 
IN  DREDGED  MATERIAL  AND  DISPOSAL 
MANAGEMENT, 

Corps  of  Engineers,  Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08863 


CONTAMINATED  SEDIMENTS  IN  THE  ELBE 
ESTUARY:  ECOLOGICAL  AND  ECONOMIC 
PROBLEMS  FOR  THE  PORT  OF  HAMBURG, 

Behoerde  fuer  Wirtschaft.  Verkehr  und  Landwirts- 

chaft,  Hamburg  (Germany,  F.R.). 

L.  Tent. 

Hydrobiologia    HYDRB8,    Vol.    149,    p    189-199, 

June  1987.  7  fig,  3  tab,  52  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


Descriptors:  'Estuaries,  'Contamination,  'Ecolog- 
ical effects,  'Economic  impact,  'Dredging,  'Ham- 
burg. 'Sediments.  'Waste  disposal,  'Coastal 
waters.  'Land  disposal.  Hamburg,  Elbe  estuary, 
Wastewater  treatment,  Agriculture. 

The  lower  Elbe  is  polluted  by  poorly  treated  do- 
mestic sewage  and  industrial  effluent.  This  has  led 
to  a  major  change  on  the  oxygen  content  of  the 
water  and  to  the  presence  of  contaminated  sedi- 
ment. The  Port  of  Hamburg  is  situated  in  the 
limnic  region  of  the  Elbe  estuary  in  West  Germa- 
ny. The  areas  for  cargo  handling  and  storage, 
industrial  and  merchant  firms,  harbor  basins  and 
the  river  Elbe  cover  87  sq  km  (12%  of  the  Ham- 
burg state  territory).  In  the  lower  Elbe  and  in 
many  waterways  within  the  harbor,  water  depths 
(about  13  m)  are  maintained  by  dredging.  The 
resulting  2.5-million  cu  m  of  dredged  material  are 
disposed  on  land  by  hydraulic  transport.  With  in- 
creasing knowledge  about  sediment  contamination, 
problems  have  arisen  regarding  further  disposal. 
Intensive  investigations  have  been  conducted  con- 
cerning alternative  solutions,  waste  water  treat- 
ment, safety  for  groundwater,  gasification,  metal 
extraction  and  possibilities  for  agricultural  use. 
Techniques  have  been  developed  for  the  con- 
trolled disposal  of  dredged  material  in  hill-shaped 
deposits.  (Author's  abstract) 
W88-08866 


REMOVAL  OF  FLOODWATER  NITROGEN  IN 
A  CYPRESS  SWAMP  RECEIVING  PRIMARY 
WASTEWATER  EFFLUENT, 

Central  Florida  Research  and  Education  Center, 

Sanford,  FL. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08871 


BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  I.  THE  PHYSICAL  ENVI- 
RONMENT: HYDROGRAPHY,  PLANT  NUTRI- 
ENTS, ORGANIC  ENRICHMENT,  HEAVY 
METALS,  AND  REDOX  CONDITIONS, 
Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08879 


BENTHIC  COMMUNITIES  AND  THEIR 
PHYSICAL  ENVIRONMENT  IN  RELATION 
TO  URBAN  POLLUTION  FROM  THE  CITY  OF 
TROMSO,  NORWAY:  II.  SOFT-BOTTOM 
COMMUNITIES, 

Tromsoe  Univ.  (Norway).  Dept.  of  Marine  Biol- 
ogy 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08880 


EFFECTS  OF  THE  EFFLUENT  OF  CHLORIN- 
ATED MUNICIPAL  SEWAGE  ON  THE 
GROWTH  OF  PORPHYRA  YEZOENSIS,  (IN 
JAPANESE), 

Tokyo  Univ.  of  Fisheries  (Japan). 

T.  Maruyama,  A.  Miura,  and  T.  Yoshida 

Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  53,  No. 

3,  p  465-472,  March  1987.  8  fig,  16  ref. 

Descriptors:  'Rhodophyta,  'Wastewater  treat- 
ment, 'Sludge,  'Wastewater  pollution,  'Chlorina- 
tion,  'Phytotoxicity,  'Effluents,  Activated  sludge, 
Algae. 

The  effects  of  chlorinated  effluent  of  activated 
sludge  treatment  on  the  growth  of  Porphyra  ye- 
zoensis  were  investigated  with  different  chlorinat- 
ed effluent-dosed  culture  media  and  different  chlo- 
rine-dosed, diluted  Provasoli's  Enriched  Seawater 
(PES)  culture  media  as  a  control.  To  clarify  the 
effect  of  the  chlorinated  effluent  on  Porphyra 
thalli,  the  length  of  thalli  was  measured  every  2 
days,  and  the  number  of  dead  cells  in  a  thallus 
were  counted  under  a  microscope  4-10  days  after 
the  start  of  the  culture  followed  by  an  erythrosine 
staining  Initial  chlorine  concentrations  which 
manifested  a  50%  growth  effect  and  50%  dead  cell 
in  chlorinated  effluent-dosed  culture  and  chlorine- 


dosed  diluted  PES  culture  were  0.025-0.035  mg 
C12/1  and  0.06  mg  C12/1  and  0.75-0.95  mg  C12/1 
and  1.5-3  mg  C12/1,  respectively.  The  growth 
effect  and  dead  cell  manifestation  were  dependent 
on  the  initial  chlorine  concentrations  in  both  cul- 
tures. The  amperometric  method  showed  that  the 
chlorine  was  free  chlorine  in  the  diluted  PES  cul- 
ture and  combined  chlorine  in  the  effluent-dosed 
culture.  Although  both  residual  chlorines  disap- 
peared with  the  passage  of  time,  the  removal  rate 
of  combined  chlorine  was  slower  than  that  of  free 
chlorine.  The  strong  toxicity  may  be  caused  by  the 
reaction  products  of  chlorine  with  organic  sub- 
stances in  the  effluent.  (Author's  abstract) 
W88-08881 


STUDY  ON  THE  SHAKING  CULTURE 
METHOD  TO  EVALUATE  THE  EFFECT  OF 
MUNICIPAL  SEWAGE  ON  THE  GROWTH  OF 
PORPHYRA  YEZOENSIS,  (IN  JAPANESE), 

Tokyo  Univ.  of  Fisheries  (Japan). 

T.  Maruyama,  A.  Miura,  and  T.  Yoshida. 

Nippon    Suisan    Gakkaishi    NSUGAF,    Vol.    53, 

No.  12,  p  2227-2234,  December  1987.  7  fig,  1  tab,  20 

ref. 

Descriptors:  'Rhodophyta,  'Municipal 

wastewater,  'Wastewater  treatment,  'Activated 
sludge  process,  'Wastewater  pollution,  'Phytotox- 
icity, 'Effluents,  Growth,  Porphyra  yezoensis, 
Thallus,  Shaking  culture  method,  Static  culture 
method. 

The  effects  of  effluents  from  municipal  sewage 
treatment  plants  on  the  growth  of  Porphyra  ye- 
zoensis was  studied  by  comparing  the  shaking  cul- 
ture method  with  the  static  culture  method.  Ef- 
fluents examined  were  sampled  before  chlorina- 
tion,  and  Provasoli's  enriched  seawater  (PES)  was 
used  as  a  control.  To  clarify  the  differences  in 
effects  between  shaking  and  static  cultures  on  the 
growth  of  Porphyra  thalli,  the  thalli  length  and  the 
absorption  spectra  of  living  thalli  were  measured 
on  the  second  day.  The  number  of  dead  or  diseased 
cells  in  a  thallus  was  observed  under  a  microscope 
followed  by  erythrosine  staining  after  10  to  12  days 
from  the  start  of  the  culture.  The  ranges  of  relative 
length  of  the  thalli  (1.8-4.9  and  1.3-2.1)  were  ob- 
tained after  10  days  in  effluents,  with  a  salinity  of 
31  o/oo  by  shaking  or  static  cultures,  respectively. 
The  maximum  relative  length  of  thalli  (5.8)  was 
obtained  after  10  days  in  a  forty-fold  diluted  PES 
medium,  with  a  salinity  of  31  o/oo  by  shaking 
culture.  The  shaking  culture  method  showed  a 
higher  sensitivity  than  the  static  culture  method  for 
other  aspects  examined  regarding  the  effect  of  the 
effluent  on  the  growth  of  Porphyra  thalli.  (See  also 
W88-08890)  (Author's  abstract) 
W88-08889 


STUDIES  OF  THE  SAMPLING  TIME  OF  THE 
EFFLUENT   OF  THE   MUNICIPAL   SEWAGE 
TREATMENT  PLANT  TO  EVALUATE  THE  EF- 
FECTS  ON   THE   GROWTH   OF   PORPHYRA 
YEZOENSIS,  (IN  JAPANESE), 
Tokyo  Univ.  of  Fisheries  (Japan). 
T.  Maruyama,  A.  Miura,  and  T.  Yoshida. 
Nippon  Suisan  Gakkaishi  NSUGAF,  Vol.  53,  No. 
12,    p   2235-2241,    December    1987.    7   fig,    5    ref. 

Descriptors:  'Rhodophyta,  'Municipal 

wastewater,  'Wastewater  treatment,  'Activated 
sludge  process,  'Wastewater  pollution,  'Phytotox- 
icity, 'Effluents,  Porphyra  yezoensis,  Thallus. 

Daily  and  weekly  sampling  times  were  investigat- 
ed in  a  study  of  the  effects  of  unchlorinated  acti- 
vated sludge  effluent  from  a  municipal  sewage 
plant  on  the  growth  of  Porphyra  yezoensis  using 
an  in  vitro  shaking  culture.  Effluents  examined 
were  sampled,  before  the  chlorination  occurred  in 
the  sewage  plant  every  2  hours  in  one  day  and 
every  day  at  15:00  for  one  week.  To  clarify  the 
difference  in  the  effects  on  the  Porphyra  thalli,  the 
thalli  length  and  the  absorbance  spectra  were 
measured,  and  dead  cells  were  observed.  Hourly 
sampled  effluents  (Thursday-Friday)  were  classi- 
fied roughly  into  3  time  zones  from  a  standpoint  of 
the  effects  on  the  growth  of  Porphyra  thalli,  they 
were  11:00-17:00,  21:00-5:00  of  the  next  day  and 
transition   time   zone.    Effluent   sampled   daily   at 


15:00  were  classified  roughly  into  3  types  from  the 
standpoint  of  the  growth  of  Porphyra  thalli:  sam- 
ples collected  from  Tuesday  to  Friday,  on  Satur- 
day, and  from  Sunday  to  Monday.  Normally,  the 
sampling  time  zone  and  day  of  the  week  for  evalu- 
ating the  effects  of  activated,  unchlorinated  efflu- 
ent may  be  (1)  13:00-17:00  on  Sunday,  on  Monday, 
and  on  one  of  the  days  from  Tuesday  to  Thursday 
,  and  (2)  23:00-1:00  of  the  next  day  on  Sunday  and 
on  one  of  the  days  from  Tuesday  to  Friday.  (See 
also  W88-08889)  (Author's  abstract) 
W88-08890 


5F.  Water  Treatment  and 
Quality  Alteration 


OVERHAULING  HEALTH  EFFECTS  PER- 
SPECTIVES, 

Colorado  Springs  Dept.  of  Utilities,  CO. 

G.  H.  Schwebach,  D.  Cafaro,  J.  Egan,  M.  Grimes, 

and  G.  Michael. 

Journal     Water     Pollution     Control     Federation 

JWPFA5,  Vol.  60,  No.  4,  p  473-479,  April  1988.  1 

tab,  15  ref. 

Descriptors:  'Water  reuse,  'Municipal  wastewater, 
'Wastewater  irrigation,  'Public  health,  'Irrigation 
water,  'Parks,  'Public  waters,  'Coliforms,  Runoff 
water,  Human  diseases,  Gastrointestinal  disease, 
Colorado. 

In  considering  the  permit  renewal  for  discharge  at 
the  wastewater  treatment  facility  of  Colorado 
Springs,  the  Colorado  Dept.  of  Health  (CDH)  was 
concerned  about  health  effects  on  visitors  active  in 
parks  that  were  irrigated  with  nonpotable  water  of 
wastewater  origin.  While  the  CDH  held  that  a 
standard  of  <2.2  total  coliforms  per  100  mL  for 
the  nonpotable  water  was  needed,  the  city  held 
that  the  existing  standard  of  <200  fecal  coliforms 
per  100  mL  as  a  weekly  geometric  mean  posed  no 
greater  health  risk  than  the  more  stringent  pro- 
posed standard;  this  standard  would  pose  an  unnec- 
essary financial  burden  on  the  city.  This  conflict 
was  resolved  when  the  city  offered  to  conduct  an 
epidemiology  study  designed  to  prove  or  disprove 
the  hypothesis  that  gastrointestinal  illness  rates  at 
parks  irrigated  with  potable  water  were  no  differ- 
ent from  illness  rates  reported  at  parks  irrigated 
with  nonpotable  water  of  wastewater  origin.  The 
2-year  study,  which  consisted  of  2642  subjects 
randomly  selected  and  analyzed,  used  bivariate 
statistical  analysis.  The  data  indicated  that  there 
was  no  difference  in  self-reported  gastrointestinal 
illness  rates  between  those  visitors  in  parks  wa- 
tered with  potable  water  versus  those  watered 
with  nonpotable  water  of  either  wastewater  or 
runoff  origin.  This  finding  meant  that  the  treatment 
level  used  in  the  past,  which  was  designed  to 
achieve  a  regulatory  policy  criterion  of  200  fecal 
coliforms  per  100  mL,  was  adequate  and  did  pro- 
tect the  public  health.  The  nonpotable  water  used 
for  irrigating  public  parks  was  as  safe  as  potable 
water.  (Sand-PTT) 
W88-08003 


APPLICATION    OF    INVESTMENT    TIMING 
ANALYSIS:  DUAL  WATER  SYSTEMS, 

Marsan    (Andre)    et     Associes,     Inc.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  3C. 

W88-08029 


DERIVING  THE  NONLINEAR  RISK-BENEFIT 
ALGORITHM  FOR  RESERVOIRS, 

Mahidol  Univ.,  Bangkok  (Thailand).  Dept.  of  En- 
vironmental and  Resource  Studies. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-08031 


RESIDENTIAL  WATER  DEMAND  IN  METRO 
MANILA, 

For   primary   bibliographic   entry   see   Field   6D. 
W88-08033 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration — Group  5F 


[ANDPUMP  PROJECTS:  AVOIDING  NE- 
LECT, 

.  van  Wijk,  and  J.  T.  Visscher. 

/ater  Resources  Journal,  No.   155,  p.  69-72,  De- 

jmber  1987. 

descriptors:  *Handpumps,  'Maintenance,  *Water 
ipply  systems,  "Drinking  water,  Economic  as- 
sets. Community  development. 

i  planning  and  construction  to  improve  drinking 
ater  supply  and  sanitation,  the  community  plays  a 
•ucial  role,  as  its  members  will  have  to  use  the 
cilities  and  in  many  cases  will  also  have  to  con- 
ibute  to  maintenance  and  maintenance  financing, 
i  a  handpump-based  system  each  neighborhood 
iing  a  particular  handpump  or  protected  well  will 
;  responsible  for  their  own  facility,  including 
skeep  and  financing  of  maintenance  and  repair, 
hile  the  local  government  or  community  water 
>mmittee  assists  in  resolving  any  problems 
:yond  the  group's  capacity.  An  advantage  of  this 
'Stem  is  that  there  are  often  close  social  ties  and  a 
"eater  sense  of  ownership  within  smaller  neigh- 
jrhoods  sharing  a  communal  facility  so  that  social 
introl  and  arrangements  for  equitable  payments 
ay  be  easier  to  achieve.  A  disadvantage  is  that 
lere  will  be  no  automatic  cross-subsidy  when 
ime  neighborhoods  have  more  problems  of  break- 
)wn  beyond  their  control,  such  as  those  caused 
I  a  higher  aggressiveness  of  the  well  water.  Com- 
unity-based  management  forms  part  of  a  total 
■stem,  whose  parts  should  be  mutually  adapted 
id  equally  developed.  Handpumps  should  be  suit- 
lie  for  maintenance  and  repair  by  trained  caretak- 
s  or  mechanics,  spares  and  tools  should  be  read- 
f  available  and  affordable,  training  given  on  tech- 
cal,  financial  and  organizational  aspects,  and  ef- 
ctive  community  control.  (Alexander-PTT) 
'88-08086 


URVEY  OF  RESIDUAL  ALUMINUM  IN  FIL- 
ERED  WATER, 

>racuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
.  D.  Letterman,  and  C.  T.  Driscoll. 
mrnal  of  the  American  Water  Works  Association 
VWWA5,  Vol.  80,  No.  4,  p  154-158,  April  1988.  2 
»,  6  tab,  1 5  ref. 

escriptors:  *Water  treatment,  'Aluminum,  *Sur- 
sys,  *Water  pollution  sources,  Coagulation, 
hemical  coagulation,  Chemical  treatment,  Alum, 
irticulate  matter,  Raw  water,  Filtration,  Lime, 
ydrogen  ion  concentration,  Utilities,  United 
:ates,  Performance  evaluation. 

his  article  reports  results  of  a  survey  of  water 
ilities  in  the  United  States  that  use  alum  as  a 
lagulant  and  have  measured  the  concentration  of 
ital  aluminum  in  their  filtered  water.  Survey  re- 
ilts  suggest  that  effective  removal  of  particulate 
atter  minimizes  residual  aluminum  levels,  espe- 
ally  when  raw  water  contains  elevated  concen- 
ations  of  total  aluminum.  The  results  further  indi- 
ite  that  lime  used  for  pH  adjustment  following 
Itration  may  be  an  important  source  of  residual 
uminum.  (Author's  abstract) 
'88-08125 


OLYELECTROLYTE  CHARACTERISTICS 
ND  FLOCCULATION, 

ennsylvania  State  Univ.,  University  Park.  Dept. 

"Civil  Engineering. 

.  Leu,  and  M.  M.  Ghosh. 

lurnal  of  the  American  Water  Works  Association 

\WWA5,  Vol.  80,  No.  4,  p  159-167,  April  1988.  9 

%,  4  tab,  32  ref.  EPA  Grant  R809807010. 

'escriptors:  'Water  treatment,  *Polyelectrolytes, 
Flocculation,  Electrical  properties,  Molecular 
ructure,  Cations,  Particle  size,  Mixing,  Polymers, 
lathematical  models,  Prediction. 

he  relationships  among  the  characteristics  of  cati- 
lic  polyelectrolytes,  mixing  conditions,  and  floc- 
Jlated  particle  size  distribution  were  studied  in  an 
tempt  to  develop  a  rational  basis  for  selecting 
alyelectrolytes.  Charge  density  was  found  to  be 
le  predominant  factor  in  selecting  an  optimum 
osage  of  polyelectrolyte  for  flocculating  particles 
'ith  a  primary  charge  opposite   to   that   of  the 


polyelectrolyte.  The  initial  periods  of  both  rapid 
and  slow  mixing  are  critical  in  the  formation  of 
floes.  Large,  strong  floes  were  obtained  with  high- 
molecular-weight  polymers.  A  simplified  model 
was  developed  to  predict  the  average  floe  size 
based  on  the  molecular  weight  of  the  polyelectro- 
lyte and  the  mixing  intensity.  (Author's  abstract) 
W88-08126 


COMPARING  ALUMINUM  AND  IRON  CO- 
AGULANTS FOR  IN-LINE  FILTRATION  OF 
COLD  WATER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

J.  Haarhoff,  and  J.  L.  Cleasby. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  4,  p  168-175,  April  1988.  9 
fig,  5  tab,  9  ref,  append. 

Descriptors:  *Water  treatment,  'Coagulation, 
'Chemical  coagulation,  'Aluminum  sulfate,  'Iron 
compounds,  'Filtration,  Water  temperature,  Tur- 
bidity, Head  loss,  Clogging,  Alum. 

Pilot  studies  showed  that  with  water  temperatures 
less  than  37  F  (3  C)  and  raw  water  turbidities  less 
than  2  NTU,  ferric  chloride  removed  turbidity 
more  efficiently  than  did  aluminum  sulfate  but  that 
aluminum  sulfate  caused  slower  head-loss  develop- 
ment. The  total  clogging  head  loss  at  the  onset  of 
turbidity  breakthrough,  however,  was  approxi- 
mately the  same  for  both  coagulants.  Equivalent 
head-loss  development  and  turbidity  removal  were 
demonstrated  at  a  molar  iron-to-aluminum  dosage 
ratio  of  3:5.6.  (Author's  abstract) 
W88-08127 


ALUMINUM-FULVIC  ACID  INTERACTIONS: 
MECHANISMS  AND  APPLICATIONS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

T.  R.  Hundt,  and  C.  R.  O'Melia. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  4,  p  176-186,  April  1988. 

16  fig,   3  tab,   34  refs.   EPA  Grants  R80814  and 

R8 10094. 

Descriptors:  'Water  treatment,  'Chemical  treat- 
ment, 'Chemical  coagulation,  'Coagulation,  'Alu- 
minum, 'Fulvic  acids,  'Ions,  Alum,  Polyaluminum 
chloride,  Aluminum  chloride.  Hydrogen  ion  con- 
centration, Chemical  precipitation,  Adsorption, 
Calcium,  Electrical  properties. 

The  process  of  fulvic  acid  coagulation  using  alumi- 
num coagulants  (alum,  polyaluminum  chloride,  and 
aluminum  chloride)  was  studied  in  order  to  im- 
prove fulvic  acid  removal  during  water  treatment. 
The  mechanism  of  fulvic  acid  removal  is  directly 
related  to  the  form  of  aluminum  in  solution.  The 
presence  of  different  aluminum  species  causes  re- 
moval of  fulvic  acid  by  different  reaction  mecha- 
nisms, depending  on  the  pH,  coagulant  dosage,  and 
fulvic  acid  concentration;  specific  conditions  and 
aluminum  species  that  exist  during  the  charge  neu- 
tralization-precipitation, adsorption,  and  simultane- 
ous precipitation  reaction  mechanisms  are  dis- 
cussed. Calcium  enhances  fulvic  acid  removal  over 
a  wide  range  of  pH  values.  (Author's  abstract) 
W88-08128 


MECHANISMS  OF  COAGULATION  WITH 
ALUMINUM  SALTS, 

Cornell  Univ.,  Ithaca,  NY. 

S.  K.  Dentel,  and  J.  M.  Gossett. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  4,  p  187-198,  April  1988. 

21   fig,  2  tab,  40  ref.  NSF  Grants  CME-7923267 

and  ECE-8504898. 

Descriptors:  'Water  treatment,  'Chemical  treat- 
ment, 'Chemical  coagulation,  'Coagulation,  'Alu- 
minum compounds,  'Ions,  'Electric  charges, 
Model  studies,  Mathematical  models,  Electrical 
properties,  Charge  neutralization,  Chemical  specia- 
tion,  Solubility,  Adsorption,  Particulate  matter, 
Suspended  solids,  Colloids,  Aluminum  hydroxide, 
Iron  compounds,  Alum,  Hydrogen  ion  concentra- 
tion. 

A  model  is  developed  that  describes  the  charge- 
neutralization  aspects  of  coagulation,  based  on  fun- 


damental equations  describing  aluminum  speciation 
and  solubility,  particle  electro-double-layer  charac- 
teristics, and  the  effect  of  aluminum-hydroxide 
deposition  on  the  surfaces  of  colloidal  or  suspend- 
ed particles.  Model  predictions  are  compared  with 
results  from  closely  controlled  jar-test  experiments 
employing  the  addition  of  aluminum  salts  to  syn- 
thetic suspensions,  with  good  agreement  under 
most  conditions.  The  model's  success  suggests  that 
charge  neutralization  coagulation  can  be  explained 
as  the  partial  coverage  of  negatively-charged  parti- 
cles by  positively-charged  aluminum  hydroxide. 
Predicted  conditions  of  pH  and  coagulant  dosage 
for  optimal  destabilization  of  typical  raw  waters 
correspond  with  those  recommended  in  practice, 
both  for  aluminum-  and  iron-salt  coagulants.  (Au- 
thor's abstract) 
W88-08129 


BENCH-SCALE  EVALUATION  OF  COAGU- 
LANTS FOR  LOW  TURBIDITY  WATER, 

Colorado  Dept.  of  Health,  Denver. 

D.  R.  Brink,  S.-I.  Choi,  M.  Al-Ani,  and  D.  W. 

Hendricks. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  4,  p  199-204,  April  1988.  8 

fig,   1   tab,   15  ref.   EPA  Cooperative  Agreement 

CR80865-02. 

Descriptors:  'Water  treatment,  'Chemical  treat- 
ment, 'Testing  procedures,  'Chemical  coagula- 
tion, 'Coagulation,  'Turbidity,  Filtration,  Water 
treatment  facilities. 

Because  the  conventional  jar  test  is  ineffective  for 
determining  optimal  coagulant  dosages  for  low- 
turbidity  waters,  utilities  employing  rapid-rate  fil- 
tration of  such  waters  may  fail  to  maximize  treat- 
ment efficiency  for  lack  of  a  simple  bench-scale 
test  for  determining  coagulant  dosage.  Using  terms 
useful  to  water-treatment  plant  operators,  this  arti- 
cle describes  a  simple  bench-scale  procedure  for 
determining  coagulant  dosages  for  raw-water  sup- 
plies with  turbidity  levels  of  1  NTU  or  less.  The 
authors  explain  the  protocol  for  their  jar-filtration 
test  and  present  documentation  on  test  validity. 
(Author's  abstract) 
W88-08130 


NEW  COMPOSITE  CHARGED  REVERSE  OS- 
MOSIS MEMBRANE, 

Nitto  Electric  Co.  Ltd.,  Osaka  (Japan). 

For  primary  bibliographic  entry  see  Field  3A. 

W88-08137 


NITRATE  REMOVAL  BY  ELECTRODIALYSIS 
FOR  BREWING  WATER, 

GKSS  -  Forschungszentrum  Geesthacht  G.m.b.H., 
Geesthacht-Tesperhude  (Germany,  F.R.) 
K.  Kneifel,  G.  Luehrs,  and  H.  Wagner. 
Desalination  DSLNAH,  Vol.  68,  No.  2-3,  p  203- 
209,  March  1988.  3  fig,  5  tab,  2  ref. 

Descriptors:  'Water  treatment,  'Well  water,  'De- 
salination, 'Membrane  processes,  'Electrodialysis, 
•Nitrates,  Dissolved  solids,  Hardness,  Water  costs, 
Pilot  plants,  Desalination,  Brewing  water,  Industri- 
al water. 

From  the  example  of  a  pilot  operation  in  a  brew- 
ery, it  is  demonstrated  that  electrodialysis  is  a 
reasonable  process  for  removing  nitrate  from  well 
water.  The  initial  salt  content  of  the  raw  water  was 
600  ppm  total  dissolved  solids  including  50  ppm 
nitrate  and  the  total  hardness  was  about  8  millie- 
quivalents  per  liter.  Measurements  indicate  that 
after  treatment  the  desired  product  water  quality, 
i.e.,  10  ppm  nitrate  and  a  residual  hardness  of  about 
2.5  milliequivalents  per  liter,  was  achieved.  The 
plant  had  a  capacity  of  24  cubic  meters  per  day 
and  was  operated  mainly  at  a  water  recovery  rate 
of  80%.  The  costs  for  nitrate  removal  in  an  indus- 
trial plant  were  estimated  to  be  0.75-1.00  Deutsch- 
marks  per  cubic  meter  product  water,  based  on  a 
plant  capacity  of  100  cubic  meters  per  day.  (Au- 
thor's abstract) 
W88-08140 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


WATER  TREATMENT  RELATED  CHARAC- 
TERIZATION OF  THE  PHOTOCHEMICAL 
DEGRADATION  PRODUCTS  OF  AQUATIC 
HUMIC  SUBSTANCES  (AUFBEREITUNGSOR- 
IENTIERTE  ASPEKTE  DES  PHOTOCHEMIS- 
CHEN  ABBAUS  AQUATISCHER  HUMIN- 
STOFFE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

H.  Bauer,  and  F.  H.  Frimmel. 

Zeilschrift  fuer  Wasser-  und  Abwasser-Forschung 
ZWABAQ,  Vol.  20,  No.  4,  p  118-122,  August 
1987.  9  fig,  14  ref. 

Descriptors:  "Water  treatment,  'Irradiation,  'Ul- 
traviolet radiation,  *Humic  acids,  'Degradation, 
•Chemical  degradation,  Dissolved  solids,  Adsorp- 
tion, Flocculation,  Iron  compounds,  Chloroform. 

The  growing  interest  in  ultraviolet  irradiation  for 
water  treatment  necessitates  detailed  investigation 
of  the  photochemical  reactions  of  water  constitu- 
ents. Humic  substances  deserve  special  attention. 
In  an  irradiation  apparatus  (a  reactor  with  liquid 
circulation,  low-pressure  mercury  lamp)  samples  of 
dissolved  organic  carbon  (initial  concentration  9.6 
milligrams  per  liter)  were  irradiated  for  up  to  three 
hours.  The  spectral  absorbances  at  lambda  =  436 
nanometers  (yellow  color)  and  lambda  =  254  nan- 
ometers decreased  with  irradiation  time  more  rap- 
idly than  the  dissolved  organic  carbon.  Increasing 
adsorption  on  activated  carbon  and  decreasing 
elimination  by  Fe(III)  flocculation  was  obtained. 
The  absolute  value  of  the  chloroform  formation 
potential  decreased  with  increasing  irradiation 
time,  whereas  the  specific  values  remained  con- 
stant. Treatment-related  parameters  are  of  practi- 
cal importance  for  the  characterization  of  humic 
substances  which  cannot  be  described  by  exact 
molecular  structures.  (Author's  abstract) 
W88-08152 


EFFECT  OF  OZONATION  ON  THE  IMPAIR- 
MENT OF  FLOCCULATION  BY  ALGOGENIC 
ORGANIC  MATTER, 

Wahnbachtalsperrenverband,  Siegburg  (Germany, 

F.R). 

O.  Hoyer,  H.  Bernhardt,  and  B.  Luesse. 

Zeitschrift  fuer  Wasser-  und  Abwasser-Forschung 

ZWABAQ,  Vol.   20,  No.  4,  p   123-131,   August 

1987.  9  fig,  3  tab,  28  ref. 

Descriptors:  'Chemical  reactions,  'Water  treat- 
ment, 'Ozonation,  'Flocculation,  'Algae,  'Organ- 
ic matter,  Filtration,  Organic  acids,  Humic  acids, 
Alginic  acids,  Carboxylic  acids. 

Applications  and  effects  of  ozonation  on  floccula- 
tion and  filtration  processes  for  drinking  water 
production  are  discussed  and  the  literature  is  re- 
viewed. Up  to  now,  publications  have  dealt  pre- 
dominantly with  ozonation  effects  related  to  humic 
matter,  while,  practically  speaking,  algogenic  or- 
ganic matter  has  also  been  found  to  be  of  rel- 
evance, at  least  with  surface  waters.  Several  kinds 
of  algogenic  organic  matter,  known  to  be  typical  in 
flocculation-interfering  properties,  were  ozonized 
in  an  apparatus  representing  real  operating  condi- 
tions. Supplies  of  ozone  in  the  range  of  0-8  mg  per 
mg  carbon  resulted  in  consumptions  of  0-2  mg 
carbon.  In  all  cases,  consumptions  of  greater  than  1 
mg  ozone  per  mg  carbon  resulted  in  increased 
flocculation  impairment.  Lower  ozone  consump- 
tions were  found  to  cause  a  reduction  of  impair- 
ment, but  in  one  case  low  ozone  doses  increased 
flocculation  impairment  directly.  Reaction  mecha- 
nisms involving  changes  in  the  polymer  acidities  of 
the  algogenic  organic  matter  from  ozonation,  and 
changes  in  the  effects  on  flocculation,  are  discussed 
and  experimentally  confirmed,  using  alginic  acid  as 
a  model  compound.  The  findings  exclude  an  oxida- 
tive formation  of  carboxylic  groups  on  the  macro- 
molecule  of  the  mainly  polysaccharide  algoginic 
organic  matter  It  seems,  however,  that  in  a  first 
step,  ozone  leads  to  a  degradation  to  monomers, 
but  without  formation  of  acidic  carboxylic  groups. 
In  a  second  step,  the  monomers  are  further  oxi- 
dized into  carboxylic  acids,  which  are  known  to 
cause  significant  impairment  of  flocculation.  (Au- 
thor's abstract) 
W88-08153 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS--AOCL,  AOBR,  AOS  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTION:  ENRICHMENT  OF  MODEL 
SUBSTANCES  AND  ELIMINATION  OF  THE 
INORGANIC  ANION  ADSORPTION  (BESTIM- 
MUNG  DER  ORGANISCHEN  GRUPPENPARA- 
METER  AOCL,  AOBR,  AOS  IN  WAESSERN 
MIT  IONENCHROMATOGRAPHISCHER  DE- 
TECTION: ADSORPTION  ORGANISCHER 
MODELLSUBSTANZEN  UND  VERDRAEN- 
GUNG  ANORGANISCHER  ANIONEN  AUF 
CHLOR-  UND  SCHWEFELFREIER  AKTIV- 
KOHLE), 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08154 


MATERNAL  LITERACY  MODIFIES  THE 
EFFECT  OF  TOILETS  AND  PIPED  WATER  ON 
INFANT  SURVIVAL  IN  MALAYSIA, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 

International  Health. 

S.A.  Esrey,  and  J.P.  Habicht. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 

127,  No.  5,  p  1079-1087,  May  1988.  5  tab,  22  ref. 

USAID  Grant  OTR-2199.   USAID  Grant  OTR- 

1822.  AID  DSAN  CA-0240. 

Descriptors:  'Plumbing,  'Sanitation,  'Public 
health,  'Education,  'Water  supply,  Developing 
countries,  Infant  mortality,  Toilet,  Malaysia,  Statis- 
tics. 

The  effects  of  toilets,  piped  water,  and  maternal 
literacy  on  infant  mortality  was  analyzed  using 
data  from  the  Malaysian  Family  Life  Survey  col- 
lected in  1976-1977.  The  effect  of  toilets  and  piped 
water  on  infant  mortality  was  dependent  on 
whether  or  not  mothers  were  literate.  The  impact 
of  having  toilets  was  greater  among  the  illiterate 
than  among  the  literate,  but  the  impact  of  piped 
water  was  greater  among  the  literate  than  among 
the  literate.  The  effect  on  the  infant  mortality  rate 
for  toilets  decreased  from  130.7  plus  or  minus  17.2 
deaths  in  the  absence  of  literate  mothers  to  72.2 
plus  or  minus  25.9  deaths  in  the  presence  of  literate 
mothers.  The  reduction  in  the  mortality  rate  for 
maternal  literacy  dropped  from  44.4  plus  or  minus 
14.1  deaths  without  toilets  to  -10.1  plus  or  minus 
23.9  deaths  with  toilets.  Reductions  in  mortality 
rates  for  piped  water  increased  from  16.7  plus  or 
minus  12.7  deaths  without  literate  mothers  to  36.8 
plus  or  minus  21.0  deaths  with  literate  mothers. 
Similarly,  reductions  in  the  mortality  rate  for  ma- 
ternal literacy  rose  from  44.4  plus  or  minus  14.1 
deaths  in  the  absence  of  piped  water  to  64.5  plus  or 
minus  19.5  deaths  in  the  presence  of  piped  water. 
The  results  from  a  logistic  model  provided  infer- 
ences similar  to  those  from  ordinary  least  squares. 
Literate  mothers  apparently  protect  their  infants 
especially  in  unsanitary  environments  lacking  toi- 
lets, and  when  piped  water  is  introduced,  they  use 
it  more  effectively  to  practice  better  hygiene  for 
their  infants.  (Author's  abstract) 
W88-08156 


DISINFECTION  OF  ANION  EXCHANGE 
RESINS  IN  THE  COMBINED  ION  EX- 
CHANGE/BIOLOGICAL DENITRIFICATION 
PROCESS:  PART  I.  EFFECT  ON  WATER 
QUALITY, 

Agricultural     Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
J.P.  Van  Der  Hoek,  J.  Verheijen,  P.I.M.  Vis,  and 
A.  Klapwijk. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung, 
Vol.  20,  No.  5,  p  155-160,  October  1987.  1  fig,  9 
tab,  30  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Disinfection,  'Nitrates,  'Anion  ex- 
change, 'Bacteria,  'Contamination,  'Denitrifica- 
tion,  'Water  quality  management,  Resins. 

Contamination  of  groundwater  with  nitrate  is  an 
important  problem  in  several  European  countries. 
The  combined  ion  exchange/biological  denitrifica- 
tion  process  is  a  technique  for  nitrate  removal  from 
groundwater.  In  this  process  the  resins  are  regener- 


ated with  a  biological  denitrification  reactor.  How- 
ever, this  causes  a  bacterial  contamination  of  the 
resins  and  the  colony  counts  in  the  treated  water 
will  be  increased  by  the  resins.  For  that  reason,  the 
resins  have  to  be  disinfected  after  regeneration 
during  the  rinse  phase,  before  they  are  used  for 
nitrate  removal  again.  It  was  possible  to  reduce  the 
colony  counts  in  the  treated  water  below  30/ml 
with  the  use  of  0  075%  peracetic  acid  for  15  min  or 
0.20%  hydrogen  peroxide  for  45  min  during  rins- 
ing. (See  also  W88-08164)  (Author's  abstract) 
W88-08158 


DISINFECTION  OF  ANION  EXCHANGE 
RESINS  IN  THE  COMBINED  ION  EX- 
CHANGE/BIOLOGICAL DENITRIFICATION 
PROCESS.  PART  II:  EFFECT  ON  RESIN  CA- 
PACITY, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Water  Pollution  Control. 
J.P.  Van  Der  Hoek,  P.J.M.  Van  Der  Ven,  and  A. 
Klapwijk. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 
ZWABAQ,  Vol.  20,  No.  6,  p  193-196,  December 
1987.  5  fig,  2  tab,  13  ref. 

Descriptors:  'Water  treatment,  'Ion  exchange, 
'Disinfection,  'Nitrates,  'Anion  exchange,  'Deni- 
trification, Bacteria,  Contamination,  Resins,  Drink- 
ing water. 

In  the  combined  ion  exchange/biological  denitrifi- 
cation process  for  nitrate  removal  from  ground- 
water, the  resins  are  regenerated  in  a  closed  system 
with  a  biological  denitrification  reactor.  During 
regeneration  the  resins  become  bacteriologically 
polluted.  To  safeguard  drinking  water  quality,  the 
resins  have  to  be  disinfected  with  0.075%  peracetic 
acid  or  0.20%  hydrogen  peroxide,  once  during 
every  process  cycle  of  service  and  regeneration. 
With  0.075%  peracetic  acid,  all  3  examined  resins 
(Duolite  A  165,  Amberlite  IRA  996,  and  Purolite 
A  520)  showed  an  important  loss  of  capacity  over 
the  long  term.  It  appears  that  with  0.20%  hydro- 
gen peroxide  this  could  be  avoided.  Although  the 
capacities  of  Amberlite  IRA  996  and  Purolite  A 
520,  both  nitrate-selective  resins,  were  severely 
reduced,  the  nitrate  selectivity  was  not  changed  by 
0.75%  peracetic  acid.  (See  also  W88-08158)  (Au- 
thor's abstract) 
W88-08164 


PRECISE  PH-MEASUREMENT  IN  DRINKING 
WATER, 

Wissenschaftlich-Technische  Werkstaetten 

G.m.b.H.,  Weilheim  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08169 


THERMAL  PRESSURE  DUE  TO  AN  ICE  CAP 
IN  AN  ELEVATED  WATER  TANK, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2C. 

W88-08210 


DESIGN  RECOMMENDATIONS  FOR  REIN- 
FORCED CONCRETE  CYLINDRICAL  STOR- 
AGE STRUCTURES  FOR  AQUEOUS  MATERI- 
ALS, 

Guelph  Univ.  (Ontario).   School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  8F. 
W88-08211 


BAMBOO  AND  WOODEN  PIPES, 

T.  N.  Lipangile. 

AMBIO  AMBOCX,  Vol.   16,  No.  5,  p  299-301, 

1987. 

Descriptors:  'Pipes,  'Pipelines,  'Conveyance 
structures,  'Conduits,  'Water  storage,  'Develop- 
ing countries,  'Storage  tanks,  Bamboo,  Wood,  Irri- 
gation, Sewer  systems,  Tanzania. 

Third  World  countries  face  acute  shortages  of  a 
number  of  construction  materials  used  for  water 
conduits,  e.g.,  pipes  and  tanks.  Conventional  mate- 
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rials  such  as  plastic,  steel  and  concrete  must  often 
be  imported  and  thus  are  not  feasible  alternatives 
for  developing  countries.  For  the  past  decade, 
researchers  in  Tanzania  have  studied  the  possibility 
of  utilizing  forest  products,  e.g.  bamboo  and 
timber,  to  construct  pipes  for  water  conveyance 
and  tanks  for  storage.  The  water  available  will  be 
used  for  irrigation,  sewage  and  culverts.  The  re- 
sults achieved  so  far  are  promising.  Tanzania  now 
has  more  than  200  km  of  wooden  and  bamboo 
pipelines  in  30  villages  and  about  100,000  people 
are  being  supplied  with  water  from  these  struc- 
tures. (Sand-PTT) 
W88-08228 


CADMIUM  AND  ZINC  CONCENTRATIONS  IN 
THE  POTABLE  WATER  OF  THE  EASTERN 
PROVINCE  OF  SAUDI  ARABIA, 

King  Faisal  Univ.,  Damman  (Saudi  Arabia).  Coll. 

of  Medicine  and  Medical  Sciences. 

H.  T.  Mustafa,  H.  M.  A.  Hassan,  A.  Abo-Melha, 

and  T.  Rihan. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  40,  No.  3,  p  462-467, 

March  1988.  1  fig,  3  tab,  5  ref. 

Descriptors:  'Cadmium,  *Zinc,  "Heavy  metals, 
•Potable  water,  *Drinking  water,  *Metal  pollut- 
ants, *Water  quality,  'Water  analysis,  Chemical 
analysis,  Trace  metals,  Saudi  Arabia,  Aquatic  pol- 
lution, Statistical  methods,  Water  pollution  effects, 
Data  collections. 

Cadmium  toxicity  was  studied  together  with  zinc 
concentration  in  order  to  assess  the  magnitude  of 
the  harmful  effects  of  cadmium.  More  than  300 
water  samples  were  collected  from  the  seven 
major  populated  areas  of  the  Eastern  province  of 
the  Kingdom  of  Saudi  Arabia.  Cadmium  and  zinc 
concentration  distributions  were  calculated.  Out  of 
307  samples,  107,  or  43.9%,  exceeded  the  upper 
limit  for  cadmium,  while  30  samples,  or  1 1.4%,  had 
cadmium  concentrations  more  than  twice  as  much 
as  the  accepted  levels.  As  for  zinc  concentration  in 
water,  only  two  samples  exceeded  the  upper  limit 
of  5  mg/L  and  no  harmful  effects  are  expected 
from  its  presence  in  the  drinking  water  at  the  levels 
indicated.  It  is  concluded  that  the  results  will  be 
more  interesting  when  the  studies  of  the  relation- 
ships between  cadmium  concentration  alone  and  in 
conjunction  with  zinc  in  drinking  water  and  trends 
of  cardiovascular  morbidity  in  the  population  con- 
suming this  water  are  completed.  (Miller-PTT) 
W88-08250 


LEGIONNAIRES'  DISEASE  ASSOCIATED 
WITH  A  HOSPITAL  WATER  SYSTEM:  A  FIVE- 
YEAR  PROGRESS  REPORT  ON  CONTINU- 
OUS HYPERCHLORINATION, 

Iowa  Univ.,  Iowa  City.  Coll.  of  Medicine. 

C.  M.  Helms,  R.  M.  Massanari,  R.  P.  Wenzel,  M. 

A.  Pfaller,  and  N.  P.  Moyer. 

Journal    of   the    American    Medical    Association 

JAMAA,  Vol.  259,  No.   16,  p  2423-2427,  April 

1988.  2  tab,  50  ref. 

Descriptors:  'Contamination,  'Human  diseases, 
'Epidemiology,  'Infection,  'Disinfection,  'Chlor- 
ination,  'Water  treatment,  'Water  pollution 
sources,  'Legionnaires'  disease,  Drinking  water, 
Potable  water,  Population  effect,  Population  expo- 
sure, Legionella,  Chlorine,  Trihalomethanes,  Car- 
cinogens, Water  distribution,  Corrosion  damage, 
Performance  evaluation,   Microbiological   studies. 

In  1981,  sixteen  cases  of  nosocomial  legionellosis 
occurred  among  456  patients  admitted  to  a  new 
hematology-oncology  unit  (35  per  1000  admis- 
sions). Monoclonal  antibody  typing  and  restriction 
endonuclease  plasmid  analysis  identified  a  unique 
strain  (09,04)  of  Legionella  pneumophila  serogroup 
1  isolated  from  both  patients  and  water  outlets. 
Continuous  hyperchlorination  of  the  hot  and  cold 
water  began  in  January  1982,  and  chlorine  levels  of 
3  to  5  mg/L  have  been  maintained  most  recently. 
Water  samples  have  been  consistently  negative  for 
Legionella  for  more  than  five  years.  Four  sporadic 
cases  of  nosocomial  legionellosis  have  occurred  in 
the  hematology-oncology  unit  during  the  same 
period  (one  per  1000  admissions)  associated  with  a 
different  strain  of  Legionella  pneumophila  sero- 


group 1  (09,00).  The  environmental  reservoir(s)  of 
L.  pneumophila  serogroup  1  in  these  cases  has  not 
been  identified.  Levels  of  trihalomethanes  (poten- 
tial carcinogens)  were  high  (>  100  micrograms/L) 
when  chlorine  levels  of  hot  water  exceeded  4  mg/ 
L.  Some  corrosion  damage  to  the  water  distribu- 
tion system  has  occurred:  the  average  number  of 
leaks  per  month  increased  steadily  from  zero  in 
1982  to  5.2  in  1986.  The  chlorinator  installation 
costs  were  $75,800,  and  annual  operation  expenses 
were  $12,500.  Continuous  hyperchlorination  is  a 
promising  but  still  experimental  technique  for  con- 
trol of  nosocomial  legionellosis.  The  results  indi- 
cate that  the  epidemic  disease  is  controlled,  but 
sporadic  cases  continue  to  occur.  (Author's  ab- 
stract) 
W88-08309 


NEW  METHODOLOGY  FOR  MODELLING 
BREAK  FAILURE  PATTERNS  IN  DETERIO- 
RATING WATER  DISTRIBUTION  SYSTEMS: 
THEORY, 

General  Motors  Research  Labs.,  Warren,  MI. 
S.  A.  Andreou,  D.  H.  Marks,  and  R.  M.  Clark. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  1,  p  2-10,  March  1987.  13  ref,  2  append.  EPA 
Grant  CR  8 105  5  8-0 1-0. 

Descriptors:  'Water  conveyance,  'Water  distribu- 
tion, 'Pipes,  'Pipelines,  'Water  mains,  'Deteriora- 
tion, Mathematical  models. 

The  need  to  consider  two  separate  stages  of  dete- 
rioration (early  stages  with  fewer  breaks  and  late 
stages  with  multiple  breaks)  in  water  distribution 
systems  is  identified.  Based  on  the  results  of  two 
case  studies,  a  proportional  hazards  model  is  used 
to  represent  the  early  stages  of  deterioration,  while 
a  Poisson-type  model  describes  the  late  stages  (as- 
sociated with  multiple  and  frequent  breaks).  The 
techniques  focus  with  great  detail  at  the  individual 
pipe  level  by  letting  the  hazard  rate  depend  on 
covariates  reflecting  various  pipe  and  environmen- 
tal characteristics.  Failure  probabilities  are  estimat- 
ed nonparametrically.  Consequently,  we  do  not 
need  to  priori  hypothesize  the  functional  form  of 
the  break-rate/pipe-age  relationship.  (See  also 
W88-08336)  (Author's  abstract) 
W88-08335 


NEW  METHODOLOGY  FOR  MODELLING 
BREAK  FAILURE  PATTERNS  IN  DETERIO- 
RATING WATER  DISTRIBUTION  SYSTEMS: 
APPLICATIONS, 

General  Motors  Research  Labs.,  Warren,  MI. 
S.  A.  Andreou,  D.  H.  Marks,  and  R.  M.  Clark. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
No.  1,  p  11-20,  March  1987.  2  fig,  10  tab,  3  ref,  2 
append.  EPA  Grant  CR8 10558-01-0. 

Descriptors:  'Water  distribution,  'Pipes,  'Pipe- 
lines, 'Water  mains,  'Water  conveyance,  'Dete- 
rioration, Mathematical  models. 

In  two  case  studies  Proportional  Hazards  and  Pois- 
son-type models  are  applied  to  predict  failure  prob- 
abilities in  deteriorating  water  pipes.  Breaks  follow 
a  nonhomogeneous  Markov  Process  during  the 
early  stages  of  deterioration,  i.e.,  the  failure  proba- 
bility is  a  function  of  time  and  also  depends,  among 
other  things,  on  the  number  of  previous  breaks. 
During  the  later  stages  of  deterioration  a  constant, 
but  highly  varying  among  pipes,  break  rate  charac- 
terizes the  failure  pattern.  In  this  latter  case  breaks 
could  be  reasonably  approximated  as  Poisson  arriv- 
als. The  results  help  in  identifying  factors  that 
contribute  to  increased  break  rates  and  provide  a 
high  level  of  detail  necessary  for  understanding 
failure  pattern  variability  at  the  individual  pipe 
level.  The  proposed  methodologies  are  expected  to 
provide  a  useful  quantitative  tool  for  improving 
maintenance  strategies.  (See  also  W88-08335)  (Au- 
thor's abstract) 
W88-08336 


EFFECT  OF  PH  ADJUSTMENT  ON  THE  IN- 
TERNAL CORROSION  RATE  OF  RESIDEN- 
TIAL CAST-IRON  AND  COPPER  WATER  DIS- 
TRIBUTION PIPES, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 


Civil  Engineering. 

L.  Millette,  and  D.  S.  Mavinic. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  15,  No.  1,  p  79-90,  1988.  11  fig,  3  tab,  26  ref. 

Descriptors:  'Water  distribution,  'Domestic 
water,  'Pipes,  'Pipelines,  'Corrosion,  'Cast  iron, 
'Copper,  'Heavy  metals,  'Drinking  water,  'Hy- 
drogen ion  concentration,  Lime. 

The  Greater  Vancouver  Regional  District  distrib- 
utes drinking  water  that  displays  several  attributes 
of  an  aggressive  water:  low  pH,  low  alkalinity,  and 
high  dissolved  oxygen.  A  study,  consisting  of  two 
experimental  sessions,  was  conducted  to  examine 
the  effects  of  pH  adjustment  on  internal  corrosion 
of  residential  cast-iron  and  copper  water  distribu- 
tion pipes.  Because  of  its  aggressive  nature,  this 
water  accelerates  the  corrosion  of  water  pipes, 
which  not  only  increases  maintenance  costs,  but 
also  encourages  high  levels  of  metal  in  the  water. 
This  last  finding  was  confirmed  by  a  preliminary 
survey  wherein,  after  one  month's  sampling  of  six 
dwellings,  it  was  found  that  the  recommended 
maximum  level  of  1.0  mg/L  was  exceeded  in  67% 
of  the  morning  cold  water  first-flush  samples.  Ad- 
justment of  pH  with  hydrated  lime,  Ca(OH)2,  was 
used  for  corrosion  control.  Cast-iron  and  copper 
samples  were  exposed  to  pH-adjusted  water  for 
varying  lengths  of  time,  in  two  flow-through  ex- 
perimental systems  (gravity-fed  and  system-pres- 
sure-fed). Although  the  corrosion  rates  were  dif- 
ferent for  the  two  experimental  sessions,  analysis  of 
the  pH-related  corrosion  rates  variation  led  to  the 
same  two  findings.  The  corrosion  rates  of  cast  iron 
were  10  times  those  of  copper;  the  increased  pH 
enhanced  these  cast-iron  corrosion  rates  by  ap- 
proximately 15%.  However,  a  pH  increase  re- 
duced copper  corrosion  by  as  much  as  68%.  The 
effects  of  increased  pressure  on  corrosion  were 
different  for  both  metals;  a  higher  pressure  greatly 
enhanced  cast-iron  corrosion  but  had  little  effect 
on  copper  corrosion.  (Author's  abstract) 
W88-08362 


SPATIAL  AND  TEMPORAL  GROUPINGS  OF 
WATER  MAIN  PIPE  BREAKAGE  IN  WINNI- 
PEG, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

I.  C.  Goulter,  and  A.  Kazemi. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  15,  No.  1,  p  91-97.  1988.  4  fig,  3  tab,  19  ref. 

Descriptors:  'Water  distribution,  'Water-main 
breakage,  'Pipes,  'Pipelines,  'Water  mains,  Spatial 
distribution,  Temporal  distribution,  Winnipeg, 
Canada. 

The  spatial  and  temporal  patterns  of  water  distri- 
bution pipe  failure  in  the  city  of  Winnipeg  are 
examined.  The  failures  are  strongly  clustered  in 
space,  where  22%  of  the  total  failures  occur  with  1 
m  of  another  failure  and  46%  occur  within  20  m  of 
another  failure.  A  strong  temporal  clustering  is 
also  apparent,  with  42%  of  all  failures  that  occur 
within  1  m  of  another  found  also  to  occur  within  1 
day  of  the  initial  failure  in  the  group.  An  exponen- 
tial decrease  in  the  marginal  rates  of  failure  with 
respect  to  both  the  temporal  and  spatial  interval 
parameter  is  also  observed.  Earlier  failures  in  a 
particular  location  appear  to  be  an  important  key 
to  assessing  potential  failures  in  that  vicinity.  These 
results  suggest  that  a  fruitful  area  for  further  exam- 
ination for  the  reduction  of  failure  rates  is  the 
change  in  the  ground  conditions  resulting  from  an 
initial  leak  and  its  subsequent  repair.  (Author's 
abstract) 
W88-08363 


SOIL   EROSION   AND  WATER  TREATMENT 
COSTS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 
Economics  and  Rural  Sociology. 
D.  L.  Forster,  C.  P.  Bardos,  and  D.  D.  Southgate. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.   42,   No.    5,    p    349-352,    September-October 
1987.  3  tab.  15  ref. 
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Descriptors:  *Water  Ireatment,  'Cost  analysis. 
•Soil  erosion.  'Erosion,  'Path  of  pollutants,  Ohio, 
Corn,  Turbidity,  Water  treatment  facilities. 

The  relationship  between  communities'  water 
treatment  costs  and  soil  erosion  is  estimated. 
Twelve  communities  in  Ohio's  Corn  Belt  were 
selected  for  analysis.  Independent  variables,  other 
then  soil  erosion,  used  in  the  analysis  included 
treatment  plant  size,  storage  time  of  untreated 
water,  and  turbidity  improvement  due  to  water 
treatment.  Results  indicate  that  a  10%  reduction  in 
annual  gross  soil  erosion  results  in  a  4%  reduction 
in  annual  water  treatment  costs.  For  Ohio  commu- 
nities, reduced  annual  water  treatment  costs  would 
total  $2.7  million,  with  a  25%  reduction  in  soil 
erosion.  (Author's  abstract) 
W88-08381 


METAL  ABSORPTION  BY  MODIFIED  CHI- 
TINS, 

Ancona  Univ.  (Italy).  Faculty  of  Medicine. 
R.  A.  A.  Muzzarelli,  and  R.  Rocchetti. 
IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  44-57,  2  fig,  4  tab,  28 
ref. 

Descriptors:  'Metals,  'Water  treatment,  'Chitins, 
•Absorbtion,  'Chitosan,  Chelation,  Chemical  treat- 
ment, Chemical  reactions,  Glucans,  Heavy  metals, 
Ions. 

Chitosan,  an  effective  chelating  agent,  when  used 
as  such  for  the  removal  of  metal  ions  from  natural 
waters,  enters  into  competition  with  other  natural 
chelating  substances  occurring  in  soluble  forms  in 
the  waters.  Chemical  modifications  leading  to  the 
introduction  of  an  amino  acid  function  into  the 
glucan  backbone,  dramatically  improves  the  che- 
lating ability  of  chitosan,  one  of  the  most  effective 
derivatives  being  the  glycine  glucan.  By  taking 
advantage  of  the  examples  offered  by  natural  pro- 
teic  substances  occurring  in  algae,  fungi  and  ani- 
mals, the  chitosan  derivatives  can  be  further  modi- 
fied to  yield  oligopeptide  glucans,  where  the  oligo- 
peptide chains  mimic  or  reproduce  the  fragment 
responsible  for  maximum  chelating  effect.  Com- 
plete metal  recovery  is  possible  only  when  oxida- 
tive destruction  of  organic  matter  is  carried  out 
with  persulfate  as  a  preliminary  step.  In  fact, 
metals  occur  in  sea  water  in  the  following  three 
chemical  forms:  (1)  free  hydrated  ions;  (2)  ions 
forming  weak  complexes  less  stable  than  the  chito- 
san metal  chelates;  and  (3)  ions  strongly  complexed 
by  natural  soluble  substances.  Strongly-complexed 
ions  are  not  retained  by  chitosan  columns,  while 
free  and  weakly-compleded  are  collected  by  chito- 
san from  untreated  sea  water.  It  appears  that  chito- 
sans  with  varying  degrees  of  deacetylation,  are 
ideal  hydrophilic  backbones  to  support  amino-acid 
substituents  or  oligopeptides  linked  to  C2  through 
the  nitrogen  atom.  The  proper  selection  of  amino 
acid  sequences  would  confer  the  polymer  unique 
and  unmatched  chelating  properties.  (See  also 
W88-08398)  (Lantz-PTT) 
W88-084O1 


ION  TRANSFER  BY  SOLID-SUPPORTED 
LIQUID  MEMBRANES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D 
W88-08403 


PRICING  OF  WATER  SERVICES. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 
For  primary  bibliographic  entry  see  Field  6C. 
W88-08414 


SAFE    DRINKING    WATER    ACT    COST    IM- 
PACTS ON  SELECTED  WATER  SYSTEMS, 

CWC-HDR,  Inc.,  Santa  Ana,  CA. 

For   primary   bibliographic   entry   see   Field    5G, 

W88-08428 


BACTERIA  ATTACHED  TO  GRANULAR  ACTI- 
VATED CARBON  IN  DRINKING  WATER, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Water  Engineering  Research  Lab. 
G.  A.  McFeters,  A.  K.  Camper,  M.  W. 
LeChevallier,  S.  C.  Broadaway,  and  D.  G.  Davies. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-228763. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
EPA  Environmental  Research  Brief  No.  EPA/ 
600/M-87/003,  June  1987.  5  p,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Bacteria,  'Granular  activated 
carbon,  'Bacterial  analysis,  'Drinking  water, 
'Water  treatment,  Microbiological  studies,  Filters, 
Coliforms,  Turbidity. 

Laboratory  and  field  studies  were  undertaken  to 
answer  basic  questions  about  the  influence  of 
granular  activated  carbon  (GAC)  on  the  bacterio- 
logical quality  of  drinking  water.  A  sampling  appa- 
ratus consisting  of  a  47-mm  Swinnex  and  a  16-layer 
gauze  filter  was  developed  to  trap  filter  fines  from 
large  volumes  of  water.  A  desorption  technique 
(Zwittergent  3-12,  0.000001  M;  EGTA,  0.001  M; 
peptone,  0.01%;  Tris  buffer,  pH  7.0,  0.1  M;  homog- 
enized at  4  C  for  3  min  at  16,000  rpm)  combined 
with  optimal  culturing  procedures  (heterotrophs, 
R2A  medium  at  28  C  for  7  days;  coliforms,  mT7 
medium  MF  procedure  and  an  MPN  with  lauryl 
sulfate  added  after  4  hr  of  incubation)  allowed  for 
the  enumeration  of  particle-associated  bacteria. 
The  following  conclusions  were  drawn:  (1)  GAC- 
attached  bacteria  were  effectively  removed  by  this 
desorption  technique;  (2)  HPC,  coliform,  and  en- 
teropathogenic  bacteria  grown  on  GAC  or  at- 
tached for  less  than  a  generation  time  were  not 
killed  by  exposure  to  chlorine  (2  mg/L)  for  1  hr; 
(3)  Enteropathogenic  bacteria  were  capable  of 
colonizing  laboratory-scale  GAC  filters.  Persist- 
ence of  the  pathogens  depended  on  the  presence  of 
autochthonous  surface  water  organisms;  (4)  Popu- 
lated GAC  filter  lines  were  found  in  drinking 
water  from  properly  operated  treatment  facilities; 
and  (5)  Increasing  the  applied  water  turbidity,  flow 
rate,  and  filter  depth  all  caused  an  appearance  of 
(a)  a  higher  number  of  released  particles;  (b)  in- 
creased bacterial  colonization  of  the  particles;  and 
(c)  elevated  adsorbed  coliforms.  GAC  supported 
more  coliforms  than  sand  or  anthracite  in  laborato- 
ry experiments.  (Lantz-PTT) 
W88-08430 


WATER    REUSE   SYSTEMS:    A    REVIEW    OF 
PRINCIPAL  COMPONENTS, 

Fish   and   Wildlife   Service,   Cook,   WA.   Willard 

Field  Station. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-08544 


PROTOTYPE  WATER  REUSE  SYSTEM, 

Fish   and   Wildlife  Service,  Cook,   WA.   Willard 

Field  Station. 

For  primary  bibliographic  entry  see  Field  3C. 

W88-08545 


IS  FEDERAL  FUNDING  THE  ANSWER  TO 
WATER  SUPPLY  NEEDS, 

Smith  and  Loveless,  Inc.,  Lenexa,  KS. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08551 


DRINKING  WATER  ACT:  A  CAUSE  FOR  IN- 
NOVATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-08552 


CAN  THE  WATER  ADDITIVES  PROGRAM 
MEET  THE  STRUGGLE  OF  SELF  REGULA- 
TION, 

Smith  (A.O.)  Harvestore  Products,  Inc.,  DeKalb, 

IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-08553 


POLYCHLORINATED  DIOXIN  AND  FURAN 
DISCHARGE  DURING  CARBON  REACTIVA- 
TION, 


Environmental     Protection     Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08571 


THREAT  TO  THE  NEW  YORK  CITY  WATER 
SUPPLY  -  PLUTONIUM, 

Department  of  Energy,  New  York.  Environmental 

Measurements  Lab. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08605 


REMOVING     IMPEDIMENTS     TO     WATER 
MARKETS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-08618 


ASSESSMENT  OF  WATER  SUPPLY  FOR  AG- 
RICULTURE IN  THE  NIGER  RIVER  BASIN 
DEVELOPMENT  AUTHORITY  AREA,  NIGE- 
RIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 

N.  J.  Bello. 

Agricultural  and  Forest  Meteorology,  Vol.  40.  No. 

2,  p  109-121,  July  1987.  6  fig,  6  tab,  18  ref. 

Descriptors:  'Climatology,  'Irrigation  require- 
ments, 'Available  water,  'Niger  River  Basin,  'Ag- 
riculture, 'Evapotranspiration,  Water  supply,  Sea- 
sonal variation,  Regional  analysis.  Food  crops,  Ir- 
rigation, Rainfall. 

Water  supply  for  agriculture  in  the  Niger  River 
Basin  area  of  Nigeria  was  assessed  by  formulating 
the  humidity  reference  number  using  rainfall, 
actual  and  potential  evapotranspiration  data.  From 
the  humidity  reference  number,  lengths  of  the  peri- 
ods of  effective  water  availability  and  water  defi- 
ciencies were  determined.  It  is  observed  that  the 
southern  parts  of  the  basin  area  have  a  higher 
potential  for  agriculture  because  of  longer  periods 
of  effective  moisture  availability  compared  with 
the  northern  parts.  The  lengths  of  the  periods  of 
effective  moisture  availability  and  average  rainfall 
during  these  periods  were  respectively  related  to 
the  length  of  the  growing  season  and  the  moisture 
requirements  of  some  selected  crops.  Some  crops 
whose  growth  appeared  not  feasible  in  some  parts 
of  the  basin  area  on  the  basis  of  the  relationships 
between  their  lengths  of  growth  and  the  duration 
of  the  moist  periods  were  shown  to  be  potentially 
feasible  when  their  moisture  requirements  were 
considered  in  relation  to  average  rainfall  during 
the  moist  periods.  The  study  showed  that  irrigation 
development  is  necessary  in  the  basin  area  as  a 
whole  but  there  is  much  higher  need  for  irrigation 
in  the  north.  (Author's  abstract) 
W88-08626 


COMPREHENSIVE  LOOK  AT  WATER  TREAT- 
MENT, 

J.  Chandler. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  5,  p 

33-37,  May  1988.  2  tab. 

Descriptors:  'Water  treatment,  'Water  quality 
standards,  'Drinking  water,  'Water  analysis, 
'Marketing,  Installation,  Domestic  water,  Chemi- 
cal analysis,  Economic  aspects,  Physical  analysis, 
Pollutants,  Water  softening,  Training. 

There  are  a  myriad  of  water  problems  but,  fortu- 
nately, solutions  to  many  of  them  do  exist.  A 
number  of  water  well  contractors  have  made 
water  treatment  a  significant  part  of  their  business 
and  are  now  reaping  profits  while  simultaneously 
making  their  customers  happy  with  a  good  supply 
of  quality  water.  Basic  technical  information  and 
suggestions  to  water  well  contractors  are  made. 
Categories  of  contaminants  and  water  analysis  op- 
tions are  listed  as  well  as  how  to  size  water  treat- 
ment equipment  correctly.  Tables  of  EPA  drinking 
water  standards  and  common  water  quality  prob- 
lems and  their  causes  are  listed  along  with  proper 
equipment  selection.  Methods  of  advertising  that 
enable  the  water  well  contractor  to  inform  poten- 
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il  customers  of  his  water  treatment  services  in- 
ude  contacting  previous  well  customers,  local 
;wspaper  and  radio  ads,  appropriate  yellow  page 
itings,  and  public  speaking.  Finding  a  reputable 
anufacturer  and  wholesaler,  and  receiving  the 
oper  technical  training  will  help  ensure  success. 
'erNooy-PTT) 
'88-08655 


WESTIGATION  INTO  UNCONVENTIONAL 
3URCES  OF  WATER  FOR  A  PERI-URBAN/ 
URAL  DISTRICT  OF  KWAZULU, 

atal    Univ.,     Pietermaritzburg    (South    Africa), 
ept.  of  Crop  Science. 
G.  Alcock,  and  E.  Verster. 

juth  African  Journal  of  Science  SAJSAR,  Vol. 
I,  No.  6,  p  348-352,  June  1987.  3  fig,  4  tab,  27  ref. 

escriptors:  'Water  harvesting,  'Rainfall,  *Fog, 
CwaZulu,  'Rural  areas,  'Urban  areas,  Water 
tality,  Economic  aspects,  Developing  countries, 
Dtable  water. 

ainwater  harvesting  as  well  as  fog  interception 
chniques  were  investigated  as  alternative  sources 
I  potable  water  for  the  Inadi  ward,  Vulindlela 
strict  of  KwaZulu.  Results  showed  that  the 
lemical  and  bacteriological  water  quality  from 
sth  systems  was  good.  Daily  yields  of  the  experi- 
ental  rainwater  harvesting  units  were  satisfac- 
iry,  although  further  work  is  required  to  establish 
itimum  dimensions  in  large  units,  using  concrete 
;  a  construction  medium.  Fog  interception,  how- 
/er,  is  too  periodic  and  expensive  to  be  a  viable 
ipply  option.  (Author's  abstract) 
'88-08852 


ESULTS   OF  THE  QUESTIONNAIRE  CON- 

ERNING  THE  USE  OF  DOMESTIC  WATER- 

IETERS  (RESULTATS  DU  QUESTIONNAIRE 

ONCERNANT  L'UTILISATION  DES  COMP- 

EURS  A  EAU  DOMESTIQUES), 

or  primary  bibliographic  entry  see  Field  6C. 

/88-08919 


OMPUTER  UTILIZATION  IN  DISTRIBU- 
ION  (L'UTILISATION  DES  ORDINATEURS 
ANS  LA  DISTRIBUTION), 

euringsinstituut  voor  Waterleidingartikelen,  Rijs- 
ijk  (Netherlands). 
T.  VanDerZwan. 

.qua  AQUAAA,  No.  1,  p  9-13,  January  1988.  7 
g,  6  ref. 

•escriptors:  'Design  criteria,  'Management  plan- 
ing, 'Computers,  'Computer  programs,  'Data  ac- 
uisition,  'Pipelines,  'Water  distribution,  *Net- 
'ork  design,  Data  bases,  Social  aspects. 

his  article  considers  the  use  of  computers  for  the 
esign  of  new  water  distribution  networks  as  well 
i  the  modification  of  existing  pipeline  network 
/stems.  A  systematic  approach,  where  there  is 
ibstantial  control  of  computer  use  is  recommend- 
i.  The  possible  computer  assistance  with  plan- 
ing, management  and  control  tasks  is  analyzed, 
he  importance  of  both  subject  and  computer  ex- 
erts in  project  groups  is  stressed  and  some  social 
spects  (such  as  changes  in  working  conditions)  are 
iscussed.  Using  computers  to  maintain  pipeline 
etworks  (via  data  bases)  and  to  make  quick  man- 
gement  decisions  is  also  discussed.  (Miller-PTT) 
V88-08920 


ECHNIQUES  OF  COLLECTING  DATA  FOR  A 

TUDY  OF  ERRORS  IN  MEASUREMENTS  IN 

VATER    METERS    (LES    TECHNIQUES    D'A- 

JUISITION   DE   DONNEES   POUR   L'ETUDE 

)ES   ERREURS   DE  COMPTAGE  DANS  LES 

:OMPTEURS  A  EAU), 

C.  Tort,  M.  Vails,  J.  Coll,  and  E.  Asencio. 

iiqua  AQUAAA,  No.  1,  p  14-17,  January  1988.  3 

ig,  3  tab,  3  ref. 

Jescriptors:  'Water  metering,  'Service  life,  'Per- 
ormance  evaluation,  'Sampling,  'Error  analysis, 
Data  collections,  Experiment  design,  Theory  of 
ampling,  Errors. 


The  use  of  Theory  of  Design  of  Experiments  (in- 
stead of  the  traditional  Theory  of  Sampling)  to 
approximate  the  life  of  a  water  meter  is  discussed. 
An  explicative  model  of  errors  is  used  based  on  a 
series  of  variables:  the  age  of  the  meter,  the  origin 
of  the  water,  the  recorded  volume,  the  diameter, 
and  the  model.  The  study  aimed  to  empirically 
point  out  the  error  of  measurement  for  each  of  the 
variables  without  having  to  investigate  their  direct 
effects  on  the  internal  components  of  the  meter. 
(Miller-PTT) 
W88-08921 


PREVENTION  OF  CONTAMINATION  (PRE- 
VENTION DE  LA  CONTAMINATION), 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

A.  D.  Hulsmann. 

Aqua  AQUAAA,  No.  1,  p  18-22,  January  1988.  5 

fig,  1  tab. 

Descriptors:  'Drinking  'Construction  methods, 
Water,  'Water  pollution  control,  'Contamination, 
'Water  distribution,  'Pipelines,  'Reservoirs,  Hy- 
giene, Public  health,  Rehabilitation,  Standards. 

A  set  of  rules  is  presented  that  cover  the  preven- 
tion of  contamination  of  drinking  water  during 
maintenance  and  renewal  work  on  water  distribu- 
tion systems  and  drinking  water  reservoirs.  These 
rules  are  based  upon  the  belief  that  the  most  effec- 
tive means  of  controlling  contamination  is  to  focus 
on  prevention  through  cleanliness  rather  than 
through  the  use  of  disinfectants  to  reduce  it.  In 
order  to  promote  hygienic  rules,  the  authors  advise 
giving  information  and  instruction  to  both  manual 
and  supervisory  staff.  (Author's  abstract) 
W88-08922 


OPTIMIZATION  UNDER  CERTAIN  CONDI- 
TIONS OF  WATER  SYSTEMS  CONTAINING 
PUMPING  STATIONS  (OPTIMISATION  DANS 
CERTAINES  CONDITIONS  DES  RESEAUX 
D'EAU  COMPORTANT  DES  STATIONS  DE 
POMPAGE), 

Azienda   Comunale   Elettricita   ed   Acque,   Rome 
(Italy). 
P.  MArtini. 

Aqua  AQUAAA,  No.  1,  p  23-32,  January  1988.  10 
fig,  2  tab,  1  ref,  Append. 

Descriptors:  'Optimization,  'Water  conveyance, 
•Pumping  plants,  'Hydroelectric  plants,  'Urban 
areas,  'Pipelines,  Capitalization  rate,  Water 
demand,  Pipe  flow,  Costs,  Flow  rate,  Design  crite- 
ria, Standards. 

When  planning  water  supply  systems  which  con- 
tain pumping  or  hydroelectric  stations,  determin- 
ing the  optimum  diameter  is  conditioned  by  the 
uncertainty  which  affects  almost  all  of  the  param- 
eters under  consideration  (capitalization  rate,  de- 
velopment of  consumption,  cost  of  energy).  It  fol- 
lows that  the  range  of  uncertainty  for  the  values  of 
the  diameters  is  generally  larger  than  the  intervals 
between  two  consecutive  values  of  the  standard 
series  used  by  the  water  boards.  A  simple  but  exact 
method  of  optimization  based  on  a  graphic  correla- 
tion between  standard  diameters  and  flow  rate  is 
discussed.  The  method  of  calculation  described 
here  considers:  (1)  seasonal  fluctuations  and  pro- 
gressive increase  in  demand;  (2)  analyses  of  areas 
of  uncertainty  in  economic  and  physical  param- 
eters; and  (3)  the  consequent  areas  of  uncertainty 
of  the  diameters,  which  are  compared  with  dis- 
crete values  corresponding  to  standard  diameters 
used  by  water  boards.  (Author's  abstract) 
W88-08923 
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ECOREGIONS:  AN  APPROACH  TO  SURFACE 
WATER  PROTECTION, 

R.  M.  Hughes,  and  D.  P.  Larsen. 
Journal     Water     Pollution     Control     Federation 
JWPFA5,  Vol.  60,  No.  4,  p  486-493,  April  1988.  7 
fig,  31  ref. 

Descriptors:  'Water  quality  management,  'Water 
resources  development,  'Resources  management, 


'Ecosystems,  'Water  pollution,  Maps,  Aquatic  en- 
vironment, Biological  properties. 

Progressive  water  resource  management  requires 
objective  goals  and  criteria  to  measure  attainment 
of  those  goals.  The  concept  of  ecological  regions 
or  ecoregions  can  provide  a  logical  framework  for 
establishing  water  quality  goals.  Ecoregions  group 
naturally  similar  ecosystems  and  thereby  stratify 
attainable  aquatic  chemistry  and  biota  into  relative- 
ly similar  areas.  The  regions  are  substantially  less 
diverse  than  the  entire  nation  or  a  state.  Sites 
stratified  by  ecoregion  have  similar  ecological  po- 
tentials that  can  be  quantified  with  known  levels  of 
precision.  Attainable  quality  then  is  based  on  as- 
sessment of  conditions  in  minimally  impacted  refer- 
ence sites  that  characterize  the  region.  The  pro- 
posed regional  approach  provides  a  useful  adjunct 
to  national  and  site  specific  methods  for  establish- 
ing objective  goals.  This  method  utilizes  an  ecore- 
gion map,  which  is  a  synthesis  of  existing  maps  of 
regional  patterns  in  land-surface  form,  soil,  poten- 
tial natural  vegetation,  and  land  use.  All  four  varia- 
bles are  important  for  determining  aquatic  ecosys- 
tem attributes  such  as  water  quality,  flow  regime, 
habitat  structure,  food  source,  and  migration  bar- 
riers. Biological  attributes  depend  on  these  envi- 
ronmental attributes.  The  map's  usefulness  was 
evaluated  in  a  series  of  statewide  case  studies  in 
Arkansas,  Minnesota,  Ohio,  and  Oregon.  (Sand- 
PTT) 
W88-08O04 


INFILTRATION  AND  WATER  QUALITY  ON 
RANGE  SITES  AT  FORT  STANTON,  NEW 
MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.   Dept.  of 

Animal  and  Range  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-08038 


HANDPUMP     PROJECTS:     AVOIDING     NE- 
GLECT, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08086 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  FROM  LAKE  ONTARIO:  IMPLICA- 
TIONS FOR  THE  MEASUREMENT  OF 
WATER  QUALITY  IN  LARGE  AND  SMALL 
LAKES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08103 


PUBLIC  ACCEPTS  STORMWATER  CONTROL 
PLAN, 

BCM  Engineers,  Mobile,  AL. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-08133 


INJECTING  AN  OXYGEN  FIX, 

Corps  of  Engineers,  Savannah,  GA.  Savannah  Dis- 
trict. 

G.  Mauldin,  R.  Miller,  J.  Gallagher,  and  R.  E. 
Sdcccc 

Civil  Engineering  CEWRA9,  Vol.  58,  No.  3,  p  54- 
56,  March  1988.  2  fig. 

Descriptors:  'Water  pollution  treatment,  'Oxygen- 
ation, 'Reservoirs.  'Dams,  'Hypolimnion,  *Des- 
tratification,  'Aeration,  Georgia,  Lakes,  Dissolved 
oxygen,  Oxygen,  Oxygen  depletion,  Bubbles, 
Stratification,  Oxygen  diffusers. 

Pure  oxygen  diffusers,  placed  along  impounded 
water  bottoms  of  the  Richard  B.  Russell  Dam  near 
Savannah,  Georgia,  bring  life  to  waters  during 
summer  stagnations.  Like  all  deep  lakes  in  the 
southeast,  Russell  Lake  stratifies  during  the  sum- 
mers; with  no  means  to  replenish  dissolved  oxygen 
consumed  by  biological  and  chemical  activity,  DO 
levels  in  the  depths  of  the  lake-the  hypolimnion 
layer-are  gradually  exhausted.  Drexel  University 
was  contracted  to  research  and  recommend  an 
appropriate    oxygenation     scheme;     'hypolimnion 
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oxygenation'  was  selected  over  lake  destratifica- 
tion  and  downstream  surface  aeration  for  technical 
and  economic  reasons.  The  diffuser  system's  two 
1200-ft  assemblies  suspend  5  ft  from  the  impound- 
ment bottom,  running  100  ft  apart  in  parallel;  a 
second  fine-bubble  diffuser  system  boosts  oxygen- 
ation during  especially  high  flow  or  low  DO 
levels.  Because  of  the  high  DO  concentration 
needed,  100%  pure  commercial  oxygen  which  is 
more  efficiently  absorbed  than  air,  proved  less 
expensive.  Gas  analyses  have  shown  that  bubble 
size  greatly  affects  oxygen  transfer;  efficiencies 
have  averaged  over  80%  for  small  bubbles,  below 
50%  for  large  bubbles.  (Shidler-PTT) 
W88-08142 


MATERNAL  LITERACY  MODIFIES  THE 
EFFECT  OF  TOILETS  AND  PIPED  WATER  ON 
INFANT  SURVIVAL  IN  MALAYSIA, 

Johns   Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 

International  Health. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08156 


DESIGNING  OPTIMAL  STRATEGIES  FOR 
CONTAMINATED  GROUNDWATER  REMEDI- 
ATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
D.P.  Ahlfeld,  J.M.  Mulvey,  and  G.F.  Pinder. 
Advances  in  Water  Resources  AWREDI,  Vol.  9, 
No.  2,  p  77-84,  June  1986.  2  fig,  3  tab,  18  ref,  2 
append. 

Descriptors:  *Water  pollution  treatment,  'Mathe- 
matical models,  'Plumes,  *Waste  storage, 
•Groundwater  pollution,  'Pumping,  Pumps, 
Aquifers,  Hazardous  waste  site. 

The  problem  of  locating  pumps  and  setting  pump 
rates  to  most  effectively  stabilize  and  remove  a 
plume  of  contaminated  groundwater  at  a  hazard- 
ous waste  site  was  examined.  Nonlinear  optimiza- 
tion methods  were  combined  with  convective-dis- 
persive  transport  simulation  in  a  unit  response 
matrix  type  of  optimization  formulation.  Con- 
straints were  used  which  guarantee  that  the  con- 
taminant plume  is  removed  by  limiting  the  concen- 
trations at  nodal  points  in  the  domain  at  a  future 
time.  Additional  constraints  explicitly  require  that 
concentrations  not  increase  in  the  area  outside  the 
initial  plume  boundary.  The  effectiveness  of  alter- 
native formulations  were  examined  by  performing 
numerical  experiments  using  a  hypothetical  aqui- 
fer. Computational  costs  are  dominated  by  the 
repeated  simulations  required  for  computation  of 
constraint  gradients  and  are  proportional  to  the 
number  of  pump  sites  under  consideration.  This 
characteristic  of  the  formulation  and  algorithm 
used,  limits  the  use  of  the  approach  to  problems 
where  the  number  of  potential  pump  sites  is  rela- 
tively small.  (Author's  abstract) 
W88-08181 


ECOTOXICOLOGY:  A  FRAMEWORK  FOR  IN- 
VESTIGATIONS OF  HAZARDOUS  CHEMI- 
CALS IN  THE  ENVIRONMENT, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08222 


STREAM  MANAGEMENT:  EMERGING 
GLOBAL  SIMILARITIES, 

Lund  Univ.  (Sweden).  Stream  and  Bethic  Ecology 

Group. 

R.  C  Petersen,  B.  L.  Madsen,  M.  A.  Wilzbach,  C. 

H.  D.  Magadza,  and  A.  Paarlberg. 

AMBIO  AMBOCX,  Vol.   16,  No.  4,  p   166-179, 

1987. 

Descriptors:  'Streams,  'Watershed  management, 
•Agricultural  watersheds,  'Riparian  waters,  Water 
pollution,  Air  pollution,  Economic  aspects,  Human 
diseases,  Parasitism,  Onchocerciasis,  Denmark, 
Netherlands,  Jamaica,  Zimbabwe,  United  States, 
Human  diseases.  Public  health,  Acid  rain. 

Stream  management  throughout  the  world  re- 
quires a  holistic,  ecosystem  approach,  that  is  partly 


centered  on  stream  riparian  zones,  but  also  in- 
volves fisheries  management  and  factors  external 
to  the  stream.  The  importance  of  the  riparian  zone 
as  a  buffer  between  the  stream  and  watersheds  is 
illustrated  by  examples  from  Denmark  and  The 
Netherlands  where  agricultural  use  of  the  water- 
shed threatens  surface-water  quality.  Additional 
examples  from  western  Jamaica,  Zimbabwe  and 
the  U.S.  illustrate  the  ecological  value  as  well  as 
historical  mismanagement  of  streams.  The  econom- 
ic value  of  riparian  zones  as  nutrient  filters  is 
discussed,  with  examples  from  agricultural  lands  in 
Sweden.  The  importance  of  a  holistic  approach  is 
illustrated  by  the  onchocerciasis  (river  blindness 
disease)  program  in  western  Africa  where  disease 
control  may  threaten  riparian  zones  and  the  world- 
wide introduction  of  exotic  fishes  which  threatens 
indigenous  species.  The  holistic  approach  is  ex- 
tended to  a  global  perspective  where  factors 
wholly  outside  the  watershed  may  effect  streams. 
Examples  are  deforestation  in  western  Africa  that 
causes  desertification  in  Zimbabwe  and  long-range 
transport  of  air  pollutants  that  causes  acidification 
of  running  waters  in  Scandinavia.  (Author's  ab- 
stract) 
W88-08223 


COASTAL  EUTROPHICATION  IN  SWEDEN: 
REDUCING  NITROGEN  IN  LAND  RUNOFF, 

Halland  County  Administrative  Board,  Halmstad 

(Sweden). 

S.  Fleischer,  S.  Hamrin,  T.  Kindt,  L.  Rydberg,  and 

L.  Stibe. 

AMBIO  AMBOCX,  Vol.   16,  No.  5,  p  246-251, 

1987.  7  fig,  2  tab,  51  ref. 

Descriptors:  'Eutrophication,  'Coastal  waters, 
'Nitrogen,  'Land  use,  'Water  quality,  'Kattegat, 
'Agriculture,  Sweden,  Plankton,  Oxygen  deficit, 
Bays,  Catchment  areas,  Streams,  Wetlands,  Wet- 
land rehabilitation,  Stream  rehabilitation. 

Eutrophication  caused  by  excess  nitrogen  and  the 
resulting  plankton  blooms  in  Kattegat  have  led  to 
oxygen  deficits  in  the  bottom  waters.  Regional 
input  of  nitrogen  affects  southeastern  Kattegat. 
The  interdisciplinary  project  'Land  Use  -  Water 
Quality'  has  identified  the  main  sources  and  trans- 
port routes  of  nitrogen  in  the  drainage  basin  (10100 
sq  km)  of  Laholm  Bay.  Possible  measures  to  de- 
crease nitrogen  loading  in  the  coastal  waters,  such 
as  increased  cultivation  of  catch  crops  and  in- 
creased spreading  of  manure  in  the  springtime,  are 
presented.  A  holistic  approach  includes  measures 
that  may  also  prove  beneficial  to  a  number  of 
related  agricultural  problems,  e.g.,  monotonous 
landscape  (very  few  types  of  crops,  decreasing 
grass-  and  wet-land  areas),  sensitivity  to  environ- 
mental catastrophes  (atmospheric  loading  by  radio- 
active materials  or  by  chemicals),  surplus  produc- 
tion, and  the  threat  to  almost  200  wild  plant  spe- 
cies. In  addition  to  direct  agricultural  measures, 
restoration  of  wetlands  and  streams  is  also  neces- 
sary to  reduce  nitrogen  losses  to  the  coastal  envi- 
ronment. (Author's  abstract) 
W88-08227 


OVERVIEW  OF  STUDIES  ON  THE  NUTRIENT 
STATUS  OF  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08269 


RESPONSE  OF  LAKE  ONTARIO  TO  REDUC- 
TIONS IN  PHOSPHORUS  LOAD,  1967-82, 

Inland  Waters  Directorate,  Burlington  (Ontario). 

Water  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08271 


DIFFERENCES  BETWEEN  NEARSHORE  AND 
OFFSHORE  PHYTOPLANKTON  COMMUNI- 
TIES IN  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08280 


REDUCTION  OF  CLADOPHORA  BIOMASS 
AND  TISSUE  PHOSPHORUS  IN  LAKE  ON- 
TARIO, 1972-83, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
D.  S.  Painter,  and  G.  Kamaitis. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences CJFSDX,   Vol.   44,   No.    12,   p   2212-2215, 
December  1987.  4  fig,  6  ref. 

Descriptors:  'Biomass,  'Algae,  'Limiting  nutri- 
ents, 'Lake  Ontario,  'Lakes,  'Tissue  analysis, 
'Phosphorus  removal,  Model  studies,  Net  specific 
growth  rate,  Aquatic  productivity.  Spatial  distribu- 
tion, Cladophora. 

Cladaphora  biomass  and  tissue  phosphorus  concen- 
trations at  seven  sites  in  Lake  Ontario  have  de- 
creased from  1972  to  1983  in  response  to  phospho- 
rus control  programs  introduced  in  the  early  1970s. 
Biomass  and  tissue  phosphorus  were  significantly 
different  between  1972  and  1982-83  (ANOVA,  P 
<  0.001)  but  not  significantly  different  between 
1982  and  1983.  The  lakewide  average  tissue  phos- 
phorus was  0.49%  in  1972  but  by  1982  and  1983 
had  dropped  to  0.26  and  0.20%,  respectively,  on  an 
ash-free  dry  weight  basis.  Tissue  phosphorus  con- 
centrations did  not  limit  growth  in  1972  but  in  1983 
had  begun  to  limit  growth.  Model-predicted  net 
production  for  a  6-week  sampling  period  in  1983 
was  1.7  times  greater  in  the  western  end  of  the  lake 
than  at  a  remote  site  in  eastern  Lake  Ontario  due  to 
higher  soluble  reactive  phosphorus  concentrations. 
(Author's  abstract) 
W88-08287 


REMOVAL  OF  NICKEL  (II)  FROM  WATER 
USING  DECAYING  LEAVES:  EFFECTS  OF  PH 
AND  TYPE  OF  LEAVES, 

Al-Najah  National  Univ.,  Nablus  (Jordan).  Dept. 

of  Chemistry. 

R.  Salim. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  23,  No.  3,  p  183-197,  April  1988.  9 

fig,  17  ref. 

Descriptors:  'Water  pollution  treatment,  'Toxic 
wastes,  'Heavy  metals,  'Nickel,  'Path  of  pollut- 
ants, 'Plant  tissues,  Hydrogen  ion  concentration. 

Nickel  has  been  known  to  be  toxic.  Water  becomes 
contaminated  with  nickel  via  several  sources.  Thus 
developing  ways  for  the  removal  of  nickel  from 
water  is  important.  Leaves  have  been  proven  to  be 
capable  of  removing  nickel  from  aqueous  solutions. 
This  removal  process  is  dependent  on  both  pH  and 
the  type  of  leaves.  Four  common  types  of  leaves 
have  been  studied  over  a  wide  range  of  pH.  The 
best  pH  and  type  of  leaves  for  the  removal  ol 
nickel  from  aqueous  solutions  are  discussed.  (Au- 
thor's abstract) 
W88-08299 


ANALYSIS  OF  INTERCEPTOR  DITCHES  FOR 
CONTROL  OF  GROUNDWATER  POLLUTION, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

C.  Zheng,  H.  F.  Wang,  M.  P.  Anderson,  and  K.  R. 

Bradbury. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  1/2, 

p  67-81,  March  15  1988.  10  fig,  22  ref. 

Descriptors:  'Open-channel  drainage,  'Drainage 
ditches,  'Water  pollution  prevention,  'Ground- 
water pollution,  'Path  of  pollutants,  'Model  stud- 
ies, Groundwater  movement,  Hydraulic  conduc- 
tivity, Ditches,  Aquifers,  Mathematical  models. 

The  concept  of  the  dividing  surface  and  streamline 
was  used  to  delineate  groundwater  flow  which  ii 
intercepted  by  partially  penetrating  ditches.  The 
depth  of  the  dividing  surface  or  dividing  stream 
line  was  used  to  quantify  the  degree  to  which  the 
ditches  act  as  hydraulic  barriers  to  limit  the  spreac 
of  contaminated  groundwater  in  shallow  watei 
table  aquifers  under  steady-state  conditions.  Ai 
analytical  solution  was  derived  which  relates  thi: 
depth  to  the  water  table  gradient,  the  head  differ 
ence  between  the  ditch  stage  and  the  aquifer,  the 
ditch  width  and  the  ratio  of  the  vertical  to  horizon 
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ial  hydraulic  conductivity  of  the  aquifer.  The  roles 
if  recharge,  aquifer  heterogeneity  and  ditch  depth 
in  controlling  the  depth  of  the  dividing  surface  or 
streamline,  and  thereby  the  effectiveness  of  inter- 
:eptor  ditches,  were  examined  by  using  a  numeri- 
:al  model.  (Author's  abstract) 
W88-08328 


MONITORING      OF      RECHARGE      WATER 
QUALITY  UNDER  WOODLAND, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 

tiygiene,   Bilthoven   (Netherlands).    Lab.   for   Soil 

Hid  Groundwater. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08329 


COMBINING  PHYSICAL  CONTAINMENT 
WITH  OPTIMAL  WITHDRAWAL  FOR  CON- 
lAMINATED  GROUNDWATER  REMEDI- 
ATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
D.  P.  Ahlfeld,  J.  M.  Mulvey,  and  G.  F.  Pinder. 
Advances  in  Water  Resources  AWREDI,  Vol.  10, 
Mo.  4,  p  200-204,  December  1987.  4  fig,  1  tab,  13 
ef. 

Descriptors:  'Water  pollution  treatment,  'Contain- 
ment, 'Withdrawal,  'Groundwater  pollution, 
'Aquifers,  Solute  transport,  Simulation  analysis, 
~ost  analysis,  Optimization,  Remedies. 

Iwo  common  techniques  for  remediation  of 
groundwater  plumes  of  toxic  solute  are  physical 
:ontainment  and  groundwater  withdrawal.  A 
nethodology  is  presented  for  determining  the  most 
ifficient  combination  of  these  two  techniques  for 
•emediation  of  a  contaminated  groundwater  aqui- 
'er.  The  methods  uses  solute  transport  simulation 
:ombined  with  nonlinear  optimization  to  deter- 
nine  the  optimal  withdrawal  strategy  while  para- 
neterizing  on  the  containment  structure  size  and 
;onfiguration.  The  method  has  been  found  to  give 
esults  useful  for  an  economic  interpretation. 
Sand-PTT) 
iV88-08353 


TOMORROW'S  WATER  MANAGER, 

Freshwater  Foundation,  Navarre,  MN. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-08377 


rARGETING  TO  PROTECT  GROUNDWATER 
QUALITY, 

lennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 
A.  M.  Duda,  and  R.  J.  Johnson, 
lournal  of  Soil  and  Water  Conservation  JSWCA3, 
yol.   42,   No.    5,   p   325-330,   September-October 
1987.  16ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  'Water  quality  manage- 
ment, 'Legislation,  Government  finance,  Drinking 
water,  Floods,  Wetlands,  Tennessee  Valley  Au- 
hority,  Clean  Water  Act,  Economic  aspects. 

Protection  of  underground  drinking  water  supplies 
s  among  the  nation's  priority  environmental  issues, 
>nd  groundwater  protection  will  soon  become  a 
major  force  in  reshaping  traditional  land  manage- 
ment programs.  There  are  a  number  of  policy 
issues  involved  in  the  restructuring  of  programs 
related  to  agriculture,  energy  extraction,  and  urban 
ievelopment  to  provide  for  groundwater  protec- 
tion. Recent  groundwater  assessments  in  the  seven- 
state  Tennessee  Valley  region  shed  some  light  on 
the  extent  and  complexity  of  these  issues.  Not  only 
were  groundwater  quality  problems  evident  in 
these  assessments,  but  other  serious  resource  man- 
Jgement  problems  were  found  to  exist  in  the  same 
ireas:  nonpoint-source  pollution  of  surface  waters, 
loss  of  wetlands,  threats  to  public  safely,  and  eco- 
nomic damage  related  to  sedimentation  and  in- 
leased  flooding.  These  problems  have  broad  im- 
plications for  national  policy.  Institutional  barriers 
to  establishing  effective  groundwater  management 
programs  must  be  overcome  with  national  legisla- 
tion. Adequate  funding  for  groundwater  protection 
will  need  to  be  provided  by  government  at  all 


levels.  Integration  of  cross-agency  and  cross-media 
programs  will  be  needed  to  solve  complex,  real- 
world  problems.  An  emphasis  on  targeting  the  new 
generation  of  institutional  relationships  to  sensitive 
hydrogeological  areas  would  make  good  fiscal  and 
policy  sense.  Adoption  of  state  groundwater  classi- 
fication and  standards  systems  under  Clean  Water 
Act  authorities  is  an  appropriate  means  for  this 
targeting  of  programs  and  for  measuring  progress 
in  achieving  groundwater  quality  goals.  (Sand- 
PTT) 
W88-08378 


HOW  TO  DEAL  WITH  GROUNDWATER  CON- 
TAMINATION, 

L.  Mosher. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.   42,   No.    5,   p   333-335,   September-October 

1987. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water management,  'Water  quality  management, 
'Legislation,  Pesticides,  Fertilizers,  Drinking 
water,  Economic  aspects. 

Farmers  are  not  the  only  target  of  groundwater 
protection  laws  now  proliferating  at  the  federal 
and  state  levels.  Although  pesticides  and  fertilizers 
are  a  major  source  of  groundwater  contamination, 
they  are  not  the  only  sources,  and  in  many  parts  of 
the  country  they  are  only  one  of  the  many  reasons 
why  the  nation's  groundwater  is  increasingly  in 
trouble.  What  is  badly  missing  is  up-to-date  infor- 
mation on  pesticide  and  fertilizer  usage.  There  are 
no  comprehensive  pesticide  usage  data  available 
either  at  the  federal  or  state  level.  This  article 
discusses  groundwater  protection  laws  in  a  number 
of  states  of  the  U.S.  and  the  attempts  to  set  ground- 
water quality  standards  based  on  EPA  drinking 
water  standards  or  recommended  limits.  It  is  point- 
ed out  that  these  standards  are  often  vague  and 
arbitrary,  since  it  is  argued  that  it  may  not  be  valid 
to  extrapolate  from  the  high  doses  of  chemicals 
used  in  animal  experiments  to  the  low  exposures 
found  in  the  environment  that  might  effect  human 
health.  Current  attempts  at  legislation  at  the  feder- 
al level  are  discussed,  but  it  is  doubtful  that  a 
comprehensive  groundwater  protection  law  will 
be  passed  during  the  current  congressional  session. 
(Sand-PTT) 
W88-08379 


INTENSIVE  CROPPING  SEQUENCES  TO  SUS- 
TAIN CONSERVATION  TILLAGE  FOR  ERO- 
SION CONTROL, 

Agricultural  Research  Service,  Watkinsville,  GA. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-08382 


SOLID  WASTE  HANDBOOK:  A  PRACTICAL 
GUIDE. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08387 


LAND  DISPOSAL, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-08388 


FEDERAL  REGULATORY  ISSUES, 

Jaeckle,    Fleischmann    and    Mugel,    Washington, 

DC. 

W.  L.  Kovacs. 

IN:    The    Solid    Waste    Handbook:    A    Practical 

Guide.  John  Wiley  and  Sons,  New  York.  1986.  p 

773-798,  100  ref. 

Descriptors:  'Hazardous  wastes,  'Federal  jurisdic- 
tion, 'Regulations,  'Waste  disposal.  Waste  storage. 
Legislation,  Waste  management,  Resource  Conser- 
vation and  Recovery  Act,  Landfills,  Linings, 
Groundwater  management. 

The  federal  government  as  a  regulator  of  hazard- 
ous waste  from  its  point  of  generation  through  its 
transportation,  treatment,  storage,  or  disposal,  is 
the  focus  of  this  paper.  To  place  the  role  of  federal 
regulation  in  perspective,  this  chapter  reviews  haz- 


ardous waste  management  prior  to  the  Resource 
Conservation  and  Recovery  Act  (RCRA),  the  rea- 
sons for  federal  involvement  in  hazardous  waste 
management,  the  legislative  history  of  RCRA,  the 
structure  and  substance  of  RCRA  as  it  regulates 
hazardous  waste,  and  the  present  status  of  hazard- 
ous waste  regulations.  Also,  the  organization  of  the 
Environmental  Protection  Agency  (EPA)  for  the 
management  and  enforcement  of  its  hazardous 
waste  regulations,  the  Comprehensive  Environ- 
mental Response,  Compensation  and  Liability  Act 
of  1980  ('The  Superfund  Act'),  and  the  Superfund 
Act  as  it  relates  to  RCRA,  with  recent  and  antici- 
pated changes  in  federal  regulation  of  hazardous 
waste.  Among  the  concerns  discussed  are:  ground- 
water protection,  surface  impoundments,  under- 
ground storage  tanks,  waste  piles  and  linings,  and 
landfills.  (See  also  W88-08387)  (Lantz-PTT) 
W88-08390 


EVALUATION  OF  OIL  SPILL  DISPERSANT 
TESTING  REQUIREMENTS. 

Woodward-Clyde  Consultants,  Walnut  Creek,  CA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-232633. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/600/2-87/070,  August 
1987.  139  p,  9  fig,  52  tab,  19  ref,  4  append.  EPA 
Contract  68-03-2621. 

Descriptors:  'Water  quality  control,  'Oil  pollu- 
tion, 'Oil  spills,  'Dispersants,  'Evaluation,  Cost 
analysis,  Water  pollution  treatment,  Cleanup  oper- 
ations. 

This  research  program  evaluates  the  cost  effective- 
ness of  the  procedures  for  testing  oil  spill  disper- 
sants as  specified  in  Annex  X  of  the  National  Oil 
and  Hazardous  Substances  Contingency  Plan.  The 
testing  procedure  is  described  in  detail  in  the 
Standard  Dispersant  Effectiveness  and  Toxicity 
Tests  and  in  Annex  X.  These  procedures  were 
examined  using  No.  2  and  No.  6  fuel  oils  and  six 
commercial  oil  spill  dispersants.  The  methods  were 
evaluated  in  terms  of  reliability,  precision,  cost- 
effectiveness,  and  applicability.  Seven  laboratory 
methods  for  testing  dispersant  effectiveness  using 
commercial  oil  spill  products  and  No.  2  and  No.  6 
fuel  oils  were  evaluated.  The  tests  included  the 
EPA,  Mackay,  Russian,  French,  Warren  Spring, 
and  two  interfacial  tension  test  methods  (one  based 
on  the  du  Nouy  ring  principle  and  the  other  on 
drop  weight).  These  tests  were  reviewed  in  terms 
of  type,  scale,  method  of  applying  mixing  energy, 
and  the  time  required  to  conduct  a  product  evalua- 
tion. The  experimental  results,  compared  in  terms 
of  the  precision  of  the  test  data  and  how  effective 
the  six  nonionic  dispersants  were,  demonstrate  that 
the  relative  effectiveness  found  for  the  dispersants 
varies  appreciably  as  a  function  of  the  testing 
method.  Reasons  for  the  variation  are  discussed, 
and  recommendations  are  presented  on  how  to 
achieve  dispersant  testing  data  that  are  more  repre- 
sentative of  open-sea  conditions.  On  the  basis  of 
these  findings,  recommendation  for  revision  to  the 
Standard  Dispersant  Effectiveness  Test  from 
Annex  X  and  the  Standard  Dispersant  Toxicity 
Test  were  made  and  have  been  included  as  part  of 
this  report.  (Author's  abstract) 
W88-08394 


REMOVAL  OF  CADMIUM  CONTAINED  IN 
INDUSTRIAL  PHOSPHORIC  ACID  USING 
THE  IONIC  FLOTATION  TECHNIQUE, 

Ecole  Nationale  de  l'lndustrie  Minerale,  Rabat 
(Morocco). 

E.  Jdid,  P.  Blazy,  J.  Bessiere,  and  R.  Durand. 
IN:  Trace  Metal  Removal  from  Aqueous  Solution. 
The  Proceedings  of  a  Symposium  Organized  by 
the  Industrial  Division  of  the  Royal  Society  of 
Chemistry  as  part  of  the  Annual  Chemical  Con- 
gress, University  of  Warwick,  April  9-10,  1986. 
The  Royal  Society  of  Chemistry,  London.  Special 
Publication  No.  61,  1986.  p  109-136,  6  fig,  11  tab, 
22  ref. 

Descriptors:  'Water  pollution  prevention, 
'Wastewater  treatment,  'Phosphoric  acid,  'Cad- 
mium, 'Fertilizers,  'Flotation,  Heavy  metals, 
Chemical  reactions,  Temperature,  Calcination. 
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The  problem  which  cadmium  in  phosphates  poses 
is  directly  linked  to  the  utilization  of  phosphate 
fertilizers  and  it  may  be  considered  specific  to 
industrialized  countries;  specifically,  the  cadmium 
accumulation  in  the  soil  over  the  years.  The  only 
industrial  cadmium  elimination  process  is  phos- 
phate calcination  at  1 150  C.  It  has  been  used  on  the 
Nauru  Island  phosphates,  and  lowering  cadmium 
content  from  80  ppm  to  20  ppm.  It  is  demonstrated 
that  an  ionic  flotation  technique  enables  the  elimi- 
nation of  the  cadmium  contained  in  the  wet  proc- 
ess phosphoric  acid  (H3P05  5,5  M;  28%  P205). 
Results  obtained  on  synthetic  and  industrial  solu- 
tions point  out  the  following:  (1)  It  is  possible  to 
float  cadmium  with  sodium  diethyldithiophosphate 
(LET)  in  H3P05  5,5  M  and  11,5  M  media,  al- 
though this  operation  is  difficult  in  a  diluted  aque- 
ous solution;  (2)  Although  Cu(2  +  )  ions  precipitate 
but  do  not  float  with  the  LET  collector,  it  is 
possible  to  float  the  cadmium  in  the  presence  of 
copper  which  is  quantitatively  carried  away  by  the 
cadmium  precipitate;  (3)  If  operations  occur  at  a 
temperature  lower  than  25  C,  the  presence  of  high 
concentration  ferric  ions  (10  to  the  -1  M)  has  a 
moderate  influence  on  the  cadmium  flotation  effi- 
ciency (on  the  copper  one,  too);  (4)  The  ferric  ion 
reduction  is  necessary  when  the  ionic  flotation 
operations  are  realized  at  temperatures  higher  than 
25  C;  (5)  In  industrial  phosphoric  acid,  generally 
produced  at  temperatures  of  about  60  C,  the  reduc- 
tion involves  the  limitation  of  the  collector  oxida- 
tion by  the  ferric  ions  present  in  high  concentra- 
tions, and  a  reduction  of  the  oxidizing  species 
susceptible  to  react  with  the  LET;  and  (6)  In  spite 
of  the  higher  number  of  species  present  in  the 
industrial  phosphorus  medium,  diethyldithiophos- 
phate appears  to  be  a  practically  selective  reduc- 
tion medium  because  of  its  low  cost.  (See  also 
W88-08398)  (Lantz-PTT) 
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HEALTH     AND     SAFETY     PROGRAM     FOR 
GROUND-WATER    INVESTIGATIONS    AT    39 
WASTE  MANAGEMENT  SITES  WITHIN  THE 
OAK  RIDGE  GASEOUS  DIFFUSION   PLANT, 
OAK  RIDGE,  TENNESSEE, 
Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
P.  D.  Kuhlmeier,  C.  A.  Motley,  and  J.  A.  Archer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011801. 
Price  codes:  A04  in  paper  copy,  A0I  in  microfiche. 
Report  No.  K/SUB--85-22224/5,  June  1987.  61  p, 
5  fig,  3  tab. 

Descriptors:  'Groundwater  studies,  'Monitoring 
wells,  'Groundwater  quality,  'Oak  Ridge,  'Safety, 
Tennessee,  Personnel,  Manpower,  Education, 
Manuals,  Public  health. 

A  Health  and  Safety  Plan  has  been  prepared  to 
provide  for  the  safety  of  the  personnel  responsible 
for  the  installation  of  the  groundwater  monitor 
well  network  at  the  Resource  Conservation  and 
Recovery  Act  and  CERCLA  sites  at  the  K-25 
Plant,  Oak  Ridge,  Tennessee.  The  plan  has  been 
assembled  based  upon  requirements  described  in 
the  'Standard  Operating  Safety  Guides'  written  by 
the  Environmental  Response  Branch,  Hazardous 
Response  Support  Division,  Office  of  Emergency 
and  Remedial  Response,  EPA.  Guidelines  provid- 
ed in  this  EPA  publication  have  been  supplement- 
ed by  knowledge  gained  from  previous  drilling 
experience  at  the  site.  During  the  geohydrologic 
characterization  of  14  waste  disposal  sites  in  the 
fall  and  winter  of  1985  and  for  monitor  well  instal- 
lations in  1986/1987,  health/safety  procedures 
were  supervised.  During  drilling  and  well  con- 
struction each  location  was  monitored  for  airborne 
ionizable  pollutants,  combustable  gases  and  radio- 
activity. The  field  monitoring  indicated  workers 
were  not  exposed  to  concentrations  of  gases  above 
the  permissible  exposure  limits,  nor  radiation  above 
the  permissible  exposure  limits  established  by  the 
U.S.  Department  of  Energy.  (Lantz-PTT) 
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NATIONAL  SURFACE  WATER  SURVEY. 
WESTERN  LAKE  SURVEY  (PHASE  I  --  SYN- 
OPTIC CHEMISTRY):  ANALYTICAL  METH- 
ODS MANUAL, 

Lockheed  Engineering  and  Management  Services 


Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08423 


SAFE  DRINKING  WATER  ACT  COST  IM- 
PACTS ON  SELECTED  WATER  SYSTEMS, 

CWC-HDR,  Inc.,  Santa  Ana,  CA. 
B.  E.  Burris,  and  R.  C.  Gumerman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-227260. 
Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 
EPA  Report  No.  EPA/600/2-87/058,  August 
1987.  326  p,  134  fig,  88  tab.  EPA  Contract  No.  68- 
03-3216. 

Descriptors:  'Costs,  'Drinking  water,  'Safe 
Drinking  Water  Act,  'Water  treatment  facilities, 
Legislation,  Water  quality,  Coliforms,  Bacteria, 
Turbidity,  Trihalomethanes,  Trichloroethylene, 
Water  treatment,  Flocculation,  Sedimentation,  Fil- 
tration, Chlorination,  Ozonation,  Economic  as- 
pects, Organic  compounds,  Operating  costs,  Cap- 
ital costs,  Maintenance  costs. 

Detailed  site  visits  were  made  to  eight  U.S.  water 
utilities  to  assess  the  capital  and  operating  and 
maintenance  (O  and  M)  costs  of  meeting  the  re- 
quirements of  the  Safe  Drinking  Water  Act 
(SDWA).  New  treatment  facilities  were  construct- 
ed at  each  of  the  utilities  to  correct  water  quality 
problems  which  are  current  issues  under  the 
SDWA.  The  drinking  water  problems  addressed 
include  coliform  bacteria,  turbidity,  trihalometh- 
anes (THM's),  Giardia  lamblia,  and  trichloroethy- 
lene (TCE).  New  treatment  facilities  constructed 
included  conventional  treatment  using  floccula- 
tion, sedimentation,  filtration,  and  chlorination  for 
coliform  bacteria,  turbidity,  and  Giardia  removal. 
Preozonation  was  installed  at  one  utility  for  reduc- 
tion of  THMs.  Airstripping  facilities  were  con- 
structed at  three  of  the  utilities  primarily  for  re- 
moval of  TCE  from  groundwater.  In  addition  to 
documenting  the  costs  of  meeting  the  SDWA,  the 
individual  reports  prepared  for  each  utility  contain 
10  years  worth  of  data  on  many  water  system 
activities.  These  include  capital  and  O  and  M  costs 
for  the  categories  of  acquisition,  treatment,  and 
distribution  of  water,  and  support  services.  Other 
information  compiled  includes  detailed  water 
quantity  data  and  specific  O  and  M  costs.  Capital 
and  O  and  M  cost  ranges  are  presented  for  conven- 
tional water  treatment  facilities  and  for  airstripping 
facilities  for  TCE  removal.  (Author's  abstract) 
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REMEDIATION  OF  A  DIOXIN-CONTAMI- 
NATED  SURFACE  IMPOUNDMENT, 

Syntex  Agribusiness,  Inc.,  Springfield,  MO. 
R.  K.  Forrester,  L.  Marple,  and  C.  P.  Carson. 
IN:  Solving  Hazardous  Waste  Problems:  Learning 
from  Dioxins.  American  Chemical  Society,  Wash- 
ington, DC.  1987.  p  278-285. 

Descriptors:  'Waste  disposal,  'Reservoirs, 
'Dioxin,  'Contamination,  'Chemical  wastes, 
'Cleanup  operations,  'Cleanup,  'Organic  solvents, 
♦Excavation,  'Chemical  sludge,  Remediate,  Soil 
contamination,  Dewatering,  Fate  of  pollutants. 

The  complete  remedial  plan  for  cleanup  of  an 
unlined  surface  impoundment  containing  dioxin 
and  solvent  contaminated  waste  contains  a  brief 
history,  preliminary  sampling,  pertinent  scientific 
studies,  development  of  a  plan,  site  preparation, 
excavation  of  dioxin  and  solvent  contaminated 
sludges  and  soils,  on-site  storage  of  wastes  and 
ultimate  disposal  plans.  Special  emphasis  is  given 
to  techniques  for  removal  of  dioxin  from 
wastewater  streams  and  a  method  of  dewatering 
organic  chemical  sludge.  The  design  and  permit- 
ting of  an  on-site  dioxin  storage  facility  is  de- 
scribed. Environmental  and  personal  monitoring, 
safety,  special  protective  equipment,  decontamina- 
tion procedures  and  other  general  considerations 
are  briefly  discussed.  (See  also  W88-08431)  (Au- 
thor's abstract) 
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REMOVAL   OF    2,3,7,8-TETRACHLORODICH- 
LORODIBENZO-P-DIOXIN      FROM      WASTE 


WATER  AND  WELL  WATER:  COAGULATION 
AND  FLOCCULATION  WITH  ALUMINUM 
SALTS, 

Syntex  (USA),  Inc.,  Palo  Alto,  CA. 

For  primary  bibliographic  entry  see  Field  5E. 
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EROSION     AND     SEDIMENT     POLLUTION 
CONTROL, 

For  primary  bibliographic  entry  see  Field  2J. 
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HAZARDOUS  WASTE  LAW  AND  PRACTICE, 

Vanderbilt  Univ.,  Nashville,  TN.  School  of  Law. 
J.  M.  Stensvaag. 

Wiley  Law  Publications.  John  Wiley  and  Sons, 
New  York.  1986.  512  p. 

Descriptors:  'Hazardous  wastes,  'Legislation, 
•Water  pollution  prevention,  Legal  aspects,  Regu- 
lations, Waste  disposal. 

Subtitle  C  of  the  Resource  Conservation  and  Re- 
covery Act  (RCRA)  is  the  only  federal  statutory 
program  regulating  the  category  of  materials  that 
has  been  formally  designated  as  'hazardous  waste.' 
The  environmental  law  practitioner  must  be  famil- 
iar with  a  wide  variety  of  other  materials  that  the 
lay  person  understandably  associates  with  the  haz- 
ardous waste  label,  such  as  'hazardous  substances,' 
toxic  water  pollutants,'  'hazardous  air  pollutants,' 
'hazardous  materials,'  so-called  'toxic  substances,' 
and  'regulated  substances.'  However,  these  sub- 
stances are  regulated  under  federal  statutory  pro- 
grams other  than  RCRA  Subtitle  C.  Unless  these 
materials  also  happen  to  be  hazardous  wastes,  they 
are  not  within  the  direct  scope  of  this  work.  The 
statute  directs  the  Environmental  Protection 
Agency  (EPA)  to  identify  the  universe  of  materials 
that  will  be  subject  to  Subtitle  C  regulation:  'haz- 
ardous wastes.'  The  statute  also  directs  the  EPA  to 
establish  standards  governing  the  conduct  of  three 
categories  of  actors  who  handle  hazardous  wastes: 
(1)  generators;  (2)  transporters;  and  (3)  owners  and 
operators  of  treatment,  storage,  or  disposal  facili- 
ties. Without  question,  the  most  difficult  task 
facing  anyone  who  seeks  to  learn  or  convey  the 
law  of  hazardous  waste  is  the  problem  of  organiza- 
tion. It  is  suggested  that  almost  all  Subtitle  C 
problems  may  be  solved  by  addressing  three  points 
in  the  following  order:  (1)  Whether  the  material 
under  consideration  is  a  hazardous  waste;  (2)  If  it 
is,  whether  the  person  handling  the  material  falls 
within  one  or  more  of  the  categories  of  actors 
subject  to  Subtitle  C  regulation;  and  (3)  What 
obligations  the  regulated  actor  must  comply  with 
in  handling  the  hazardous  waste.  This  book  is 
organized  in  accordance  with  this  analytical  ap- 
proach. Volume  1  is  devoted  to  answering  a  por- 
tion of  the  first  point;  the  remainder  of  issue  one  is 
addressed  in  the  first  two  chapters  of  Volume  2. 
Subsequent  volumes  will  address  the  second  and 
third  points.  (Lantz-PTT) 
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F-AREA  SEEPAGE  BASINS, 

Savannah  River  Lab.,  Aiken,  SC.  Environmental 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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SAVANNAH   RIVER   PLANT   ENVIRONMEN- 
TAL REPORT:  ANNUAL  REPORT  FOR  1986, 

Radiological  Assessments  Corp.,  Neeses,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
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DRASTIC:  A  STANDARDIZED  SYSTEM  FOR 
EVALUATING  GROUND  WATER  POLLUTION 
POTENTIAL  USING  HYDROGEOLOGIC  SET- 
TINGS, 

National   Water   Well   Association,   Worthington, 

OH 

For  primary  bibliographic  entry  see  Field  7A. 
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Water  Quality  Control — Group  5G 


3RAYS  HARBOR  ESTUARY  MANAGEMENT 

PLAN. 

\vailable  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-229506. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche, 
anuary  1986.  132  p,  11  append. 

Descriptors:  'Grays  Harbor,  'Water  quality  man- 
igement,  'Washington,  'Estuaries,  'Management 
jlanning.  Conflicting  use,  Economic  aspects, 
social  aspects,  Regulations,  Legislation,  Interagen- 
:y  cooperation. 

jrays  Harbor  is  one  of  two  major  estuaries  on  the 
Washington  coast  and  is  the  only  coastal  estuary  in 
he  state  with  an  authorized  deep  water  navigation 
;hannel  and  major  port.  The  Grays  Harbor  estuary 
jrovides  an  important  transportation  link  to  local, 
lational  and  international  markets  and  serves  as  a 
'ocal  point  for  the  regional  economy.  In  addition, 
:he  estuary  is  a  nursery  ground  and  passage  way 
'or  a  vast  array  of  living  resources  and  an  impor- 
ant  link  in  the  migratory  patterns  of  many  fish  and 
wildlife  species.  In  response  to  increasing  conflicts 
sver  use  the  resource  of  the  estuary,  the  Grays 
Harbor  Regional  Planning  Commission  formed  an 
Estuary  Planning  Task  Force  in  late  1975.  In  Sep- 
:ember  1976,  the  Task  Force,  through  the  Regional 
Commission  and  the  Department  of  Ecology,  re- 
reived  federal  funds  to  prepare  a  Grays  Harbor 
Estuary  Management  Plan.  A  consultant  was  re- 
amed to  assist  the  Task  Force  in  the  preparation 
af  the  plan.  The  Grays  Harbor  Estuary  Manage- 
ment Plan  does  not  eliminate  or  modify  any  of  the 
laws,  regulations,  or  policies  which  govern  the 
actions  and  decisions  of  local,  state,  or  federal 
igencies.  The  plan  improves  the  interpretation  and 
implementation  of  those  laws  and  regulations.  The 
plan  attempts  to  meld  the  various  authorities  and 
Doncerns  into  unified  estuary-wide  guidelines  for 
lx>th  protection  and  development  of  the  area's 
economic  and  natural  resources.  Since  the  plan  has 
been  prepared  by  participating  local,  state  and 
federal  agencies  with  recognition  of  legal  and 
policy  constraints  on  each,  it  helps  avoid  piece- 
meal decision  making  in  the  permit  processes.  Ac- 
tivities that  are  not  allowed  by  the  Plan  can  expect 
to  be  denied  by  participating  agencies.  (Lantz- 
PTT) 
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NEW  HAMPSHIRE  COASTAL  PROGRAM 
OCEAN  AND  HARBOR  SEGMENT  AND 
FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Office  of  Coastal  Zone 
Management. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-228219. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
April  1982.  243  p,  8  fig,  5  append. 

Descriptors:  'New  Hampshire,  'Coastal  zone  man- 
agement, 'Land  use,  'Water  use,  'Harbors,  'Man- 
agement planning,  Legislation,  Decision  making, 
Economic  aspects,  Coastal  waters,  Environmental 
impact  statement. 

The  State  of  New  Hampshire  has  submitted  the 
Ocean  and  Harbor  Segment  of  its  Coastal  Program 
to  the  Office  of  Coastal  Zone  Management  for 
approval.  Approval  would  allow  program  adminis- 
trative grants  to  be  awarded  to  the  state,  and 
would  require  that  federal  actions  be  consistent 
with  the  program.  This  document  includes  a  copy 
of  the  program  (Part  II),  which  is  a  comprehensive 
management  program  for  coastal  land  and  water 
use  activities.  It  consists  of  numerous  policies  on 
diverse  management  issues  which  are  administered 
under  existing  state  laws  and  is  the  culmination  of 
several  years  of  program  development.  The  effect 
of  these  policies  is  to  condition,  restrict  or  prohibit 
various  uses  in  parts  of  the  coastal  zone  while 
encouraging  development  and  other  uses  in  other 
parts.  The  program  will  improve  decision  making 
processes  for  determining  appropriate  coastal  land 
and  water  uses  in  light  of  resource  considerations 
and  increase  public  awareness  of  coastal  resources. 
It  may  result  in  some  short-term  economic  impacts 
on  coastal  users  but  will  lead  to  increased  long- 
term  protection  of  the  state's  coastal  resources  and 


improve  the  responsiveness  of  state  programs.  Ap- 
proval and  implementation  of  the  program  will 
enhance  governance  of  the  state's  coastal  land  and 
water  areas  and  uses  according  to  the  coastal  poli- 
cies and  standards  contained  in  existing  statutes, 
authorities  and  rules.  Federal  alternatives  to  pro- 
gram approval  include  delaying  or  denying  ap- 
proval, if  certain  requirements  of  the  Coastal  Zone 
Management  Act  have  not  been  met.  The  state 
could  modify  parts  of  the  program  or  withdraw 
their  application  for  federal  approval  if  either  of 
the  above  federal  alternatives  result  from  circula- 
tion of  this  document.  (Author's  abstract) 
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HAZARDOUS  WASTE  REGULATION  HAND- 
BOOK: A  PRACTICAL  GUIDE  TO  RCRA  AND 
SUPERFUND, 

Wald,  Harkrader  and  Ross,  Washington,  DC. 

S.  M.  Briggum,  G.  S.  Goldman,  D.  H.  Squire,  and 

D.  B.  Weinberg. 

Executive  Enterprises  Publications  Co.,  Inc.,  New 

York.  1985.  507  p,  16  append. 

Descriptors:  'Regulations,  'Hazardous  wastes, 
•Resource  Conservation  and  Recovery  Act,  *Su- 
perfund,  Handbooks,  Legislation,  Legal  aspects, 
Waste  management,  Waste  disposal. 

The  obligations  imposed  by  the  two  principal  fed- 
eral statutes,  the  Resource  Conservation  and  Re- 
covery Act  (RCRA)  and  the  Comprehensive  Envi- 
ronmental Response,  Compensation,  and  Liability 
Act  of  1980  (CERCLA  or  Superfund)  have  been 
expanded  in  recent  years.  The  objective  of  this 
handbook  is  to  provide  a  practical,  usable  guide 
the  principal  obligations  imposed  by  RCRA  and 
Superfund  are  identified  and  described.  Included 
are  compliance  checklists,  and  directions  to  the 
regulatory  provisions,  interpretations,  or  decisions 
that  deal  with  specific  concerns.  Part  1  provides  a 
very  broad  overview  of  the  two  programs.  Part  2 
describes  substances  and  waste  practices  subject  to 
regulation  under  RCRA  and  Superfund.  Parts  3-7 
explain  the  responsibilities  of  each  participant  in 
the  waste  management  process  (generators,  trans- 
porters, and  treaters,  storers,  and  disposers)  and 
discusses  the  relationships  between  the  RCRA  and 
Superfund  requirements  that  affect  each  of  them. 
Part  8  discusses  enforcement  under  RCRA  and 
Superfund  as  well  as  related,  non-statutory 
'common  law'  theories  of  liability  for  waste  man- 
agement activities  being  applied  by  the  courts. 
Following  the  text  are  a  series  of  appendices  de- 
signed to  provide  guidance  on  areas  of  particular 
concern  and  to  explain  more  fully  key  regulatory 
provisions  and  obligations.  (Lantz-PTT) 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  I. 

National    Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  II. 

National    Water   Well    Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  III. 

National   Water   Well    Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  IV. 

National    Water   Well    Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  V. 

National    Water   Well    Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VI. 

National   Water   Well    Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VII. 

National   Water   Well   Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VIII. 

National   Water   Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  IX. 

National   Water   Well    Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  X. 

National   Water   Well   Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
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CATALYZED  PHOTODEGRADATION  OF  THE 
HERBICIDES  MOLINATE  AND  THIOBEN- 
CARB, 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 

R.  B.  Draper,  and  D.  G.  Crosby. 
IN:    Photochemistry    of   Environmental    Aquatic 
Systems.  ACS  Symposium  Series  No.  327.  Ameri- 
can Chemical  Society,  Washington,  D.C.  1987.  p 
240-247,  5  fig,  1  tab,  19  ref. 

Descriptors:  'Water  pollution  prevention,  'Degra- 
dation, 'Photochemistry,  'Photoactivation,  'Oxi- 
dation, 'Biodegradation,  'Herbicides,  Irradiation, 
Chemical  properties,  Chemical  degradation, 
Oxides,  Agriculture,  Wastewater  treatemnt.  Farm 
wastes. 

A  survey  of  oxidizing  agents  capable  of  supple- 
menting the  natural  oxidants  of  field  water  showed 
that  the  rice  herbicides  molinate  (I)  and  thioben- 
carb  (VIII)  were  degraded  rapidly  in  sunlight- 
irradiated  suspensions  of  Ti02  and  ZnO.  ZnO 
served  both  as  a  semiconductor  photooxidant  and 
as  the  Zn(II)  fertilizer  normally  applied  for  plant 
nutrition.  In  a  flooded  rice  field,  isolated  basins 
were  treated  with  Ordram  10G  (molinate);  after  3 
days,  an  aqueous  ZnO  suspension,  stable  in  field 
water  at  pH  8  to  9,  was  applied.  The  resulting 
immediate  decrease  in  molinate  half-life  from  60  h 
to  1.5  h  indicates  that  applying  ZnO  before  releas- 
ing agricultural  wastewater  may  provide  an  eco- 
nomical means  of  intentionally  degrading  persist- 
ent chemical  residues.  (See  also  W88-08526)  (Au- 
thor's abstract) 
W88-08538 


IS    FEDERAL    FUNDING   THE   ANSWER   TO 
WATER  SUPPLY  NEEDS, 

Smith  and  Loveless,  Inc.,  Lenexa,  KS. 

R.  L.  Rebori. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  3,  p  14-16,  March  1988. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Descriptors:  'Safe  Drinking  Water  Act,  *Drinking 
water.  'Water  law,  'Water  supply,  *Water  quality, 
•Economic  aspects.  Groundwater  protection, 
Public  Policy,  Pollution,  Environmental  Protec- 
tion Agency.  Federal  regulation. 

The  Safe  Water  Drinking  Act  Amendments  of 
1986  set  forth  strict  directives  for  issuing  primary 
drinking  water  standards  and  establishing  new  ini- 
tiatives for  protecting  underground  sources  of 
water.  To  deal  with  the  costs  incurred  in  comply- 
ing with  the  new  regulations  Congress  is  drafting 
The  Water  Supply  Assistance  Act  (United  States 
Senate  Committee  on  Environment  and  Public 
Works,  September  25,  1987)  which  states  its  specif- 
ic purposes  as  (1)  Establish  a  trust  fund  from  which 
capitalization  grants  will  be  made  to  states  to  fi- 
nance the  construction  of  water  system  improve- 
ment, and  (2)  Establish  a  program  of  research  and 
development  for  innovative  water  systems  technol- 
ogies. The  proposed  sources  of  funds  for  the  Act 
are  a  3%  tax  on  plumbing  supplies,  a  national 
uniform  water  fee  of  4  to  8  mills  per  thousands  of 
gallons  of  water,  and  General  Treasury  revenues. 
The  author  states  that  while  the  concept  of  provid- 
ing monetary  assistance  to  individual  water  supply 
districts  is  commendable  and  perhaps  needed,  the 
method  as  suggested  by  the  proposed  Water 
Supply  Assistance  Act  is  not  the  answer.  The 
author  feels  that  the  approach  is  too  costly  and  an 
expansion  of  the  federal  government.  All  partici- 
pants in  the  drinking  water  industry  are  urged  to 
carefully  consider  the  implications  of  this  program. 
(Roseman-PTT) 
W88-08551 


REDUCTION  IN  ORGANIC  EFFLUENT 
STATIC  ACUTE  TOXICITY  TO  FATHEAD 
MINNOWS  BY  VARIOUS  AERATION  TECH- 
NIQUES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
S.  E.  Belanger,  J.  L.  Farris,  and  D.  S.  Cherry. 
Environmental  Pollution  EPEBD7,  Vol.  50,  No.  3, 
p  189-210,  1988.  6  fig,  3  tab,  28  ref. 

Descriptors:  'Water  pollution  control,  'Aeration, 
'Bioassay,  'Fathead  minnows,  'Fish,  'Toxicity, 
•Pollution  effects.  Mortality,  Dissolved  oxygen, 
Temperature  effects,  Seasonal  variation,  Phenolic- 
based  effluents,  Water  pollution,  Pollutants. 

This  study  compared  the  results  of  no  aeration, 
intermittent  aeration,  and  constant  aeration  strate- 
gies in  determining  the  static  acute  (48  h)  toxicity 
of  phenolic  based  effluents  to  fathead  minnows 
(Pimephales  promelas).  Toxicity  was  greatest  in  no 
aeration  tests  followed  by  intermittent  aeration  and 
constant  aeration.  Two  factors  were  considered 
responsible  for  the  observed  pattern  of  toxicity. 
First,  in  side-by-side  tests  of  no  versus  intermittent 
aeration  and  intermittent  versus  constant  aeration, 
toxicity  reductions  were  directly  attributed  to 
maintenance  of  dissolved  oxygen  above  5.0  mg  per 
1  in  aerated  containers.  Secondly,  toxicity  was  re- 
duced when  treatment  system  temperatures  were 
warmest,  probably  due  to  increased  microbial  ac- 
tivity and  volatilisation  during  late  spring  to  early 
autumn  (temperatures  >  16  C).  Effluent  was 
slightly  more  toxic  on-site  than  off-site,  presumably 
due  to  degradation  of  phenolic  compounds  during 
transportation  and  set-up  at  the  off-site  laboratory 
(approximately  4.5  h)  Gill  tissue  ultrastructure  and 
histopathology  were  used  to  determine  the  effect 
of  effluent-induced  damage  and  the  recovery  of 
minnows  to  short  (6  h)  effluent  exposures.  After  a 
48  h  exposure  to  the  approximate  LC  sub  50  con- 
centration, gill  tissue  lamellae  were  characteristi- 
cally desquamated  with  epithelium  lifting  from  the 
basement  membrane  Gill  tissue  was  similarly  dam- 
aged after  a  6  h  exposure  to  100%  effluent  and  had 
recovered  to  pre-exposure  conditions  after  42  h  in 
clean  water  Aeration  strategies  in  these  studies 
demonstrated  potential  airstripping  of  volatile 
compounds,  although  stress  to  test  organisms  from 
low  dissolved  oxygen  was  relieved.  (Author's  ab- 
stract) 
W88-08564 


APPLICATION       OF       TWO-DIMENSIONAL 
WATER  QUALITY  MODEL, 


Environmental  Protection  Agency,  Athens,  GA. 
J.  L.  Martin. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  317-336,  April  1988.  7  fig,  3  tab, 
33  ref. 

Descriptors:  'Water  quality,  'Reservoirs,  'Lakes, 
'DeGray  Lake,  'Path  of  pollutants,  'Dissolved 
oxygen,  'Mathematical  models,  'Model  studies, 
Hydrodynamics,  Arkansas,  Limnology. 

A  two-dimensional,  laterally  averaged,  finite-dif- 
ference hydrodynamic  and  transport  water  quality 
model  was  applied  to  DeGray  Lake,  Arkansas,  a 
reservoir  extensively  studied  by  the  U.S.  Army 
Corps  of  Engineers.  The  reservoir  was  known  to 
exhibit  strong  longitudinal  and  vertical  gradients  in 
water  quality,  while  lateral  variations  were  gener- 
ally small.  DeGray  Lake  exhibited  dissolved 
oxygen  declines  in  the  metalimnion  of  the  main 
pool  and  hypolimnion  of  headwater  regions  during 
summer  and  fall  months.  Field  data  from  two 
separate  years  were  used  to  calibrate  and  verify  the 
model.  Spatial  and  temporal  variations  in  dissolved 
oxygen  concentrations  and  other  water  quality 
variables  were  successfully  predicted  throughout 
the  stratification  cycles.  (Author's  abstract) 
W88-08572 


ASSESSMENT  OF  PHOSPHORUS   SOURCES 
TO  BLACK  LAKE,  NEW  YORK, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08573 


BIOLOGICAL   TREATABILITY    OF   IN   SITU 
COAL  GASIFICATION  WASTEWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-08576 


ECONOMIC  ANALYSIS  OF  AGRICULTURAL 
NONPOINT  POLLUTION  CONTROL  ALTER- 
NATIVES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 
P.  Setia,  and  R.  Magleby. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  42,  No.  6,  p  427-430,  November-December 
1987.  5  tab,  1 1  ref. 

Descriptors:  'Agricultural  runoff,  'Rural  Clean 
Water  Program,  'Water  pollution  control,  'Con- 
servation, 'Nonpoint  pollution  sources,  'Cost-ben- 
efit analysis,  'Watershed  management,  'Water 
quality  control,  Food  crops,  Economic  aspects, 
Model  studies,  Hydrology,  Agriculture,  Economic 
evaluation. 

Hydrologic  and  economic  models  were  used  to 
analyze  the  costs  and  effectiveness  of  implement- 
ing best  management  practices  under  the  Rural 
Clean  Water  Program  in  a  southwestern  Illinois 
watershed.  Economic  benefits  and  costs  to  water 
users  and  participating  farmers  were  also  evaluat- 
ed. Results  show  that  the  cost-effectiveness  of  the 
implemented  practices  in  achieving  water  quality 
could  have  been  improved  by  promoting  the  adop- 
tion of  conservation  tillage  and  selected  crop  rota- 
tions on  all  cropland  in  the  watershed.  (Author's 
abstract) 
W88-08622 


MOTION  OF  COASTAL  CONFINED  GROUND- 
WATER IN  THE  PRESENCE  OF  VARIOUS 
PATTERNS  OF  PUMPING:  II.  NUMERICAL 
ANALYSIS  BY  THE  STEADY  STATE  DISPER- 
SION MODEL,  (IN  JAPANESE), 
Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 
Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-08650 


SOIL  LIMING  AS  A  MEASURE  TO  MITIGATE 
ACID  RUNOFF, 

Lund  Inst,  of  Tech.  (Sweden).  Dept.  of  Chemical 


Engineering. 

P.  Warfvinge,  and  H.  Sverdrup. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  5,  p  701-712,  May  1988.  11  fig,  2  tab,  46  ref. 

Descriptors:  'Soil  treatment,  'Liming,  'Acid  rain, 
'Acid  streams,  'Acidic  soils,  'Mathematical 
models,  Watersheds,  Watershed  management, 
Wetlands,  Sweden,  Soil  chemistry,  Model  testing, 
Sensitivity  analysis,  Leaching,  Chemical  reactions, 
Water  pollution  control. 

Watershed  liming  is  one  method  to  decrease  the 
acidity  of  surface  waters.  To  gain  an  understanding 
of  the  mechanisms  involved  in  terrestrial  liming 
and  to  develop  a  tool  for  planning  and  evaluation, 
a  mathematical  model  was  developed.  The  model 
includes  key  chemical  processes  such  as  limestone 
dissolution,  cation-exchange  reactions,  and  leach- 
ing and  accumulation  of  dissolved  species.  The 
ability  of  the  model  to  describe  the  short  and  long- 
term  improvement  in  stream  water  quality  follow- 
ing wetland  liming  was  demonstrated  by  compar- 
ing the  model  calculations  with  data  from  two 
Swedish  full-scale  liming  experiments.  The  influ- 
ence of  temporal  hydrological  and  chemical  vari- 
ations on  model  output  was  assessed.  The  sensitivi- 
ty of  the  system  response  to  liming  was  analyzed 
with  respect  to  three  design  parameters:  the 
amount  and  the  fineness  of  the  liming  material,  and 
the  fraction  of  the  watershed  that  is  treated.  The 
simulations  illustrate  the  importance  of  careful  soil 
and  hydrological  characterization  of  treated  water- 
sheds to  ensure  that  the  limestone  dose  and  the 
treated  area  are  sufficient  to  ensure  a  satisfactory 
increase  in  stream  pH  and  resistance  to  reacidifica- 
tion.  (Author's  abstract) 
W88-08663 


DEVELOPMENT  OF  A  WATER  QUALITY 
PLANNING  MODEL  USING  UTM  SQUARE 
GRID  SYSTEM, 

Institut    National    de   la    Recherche    Scientifique 

Sainte-Foy  (Quebec). 

D.  Couillard. 

Journal         of        Environmental         Managemen! 

JEVMAW,  Vol.  26,  No.  2,  p  95-101,  March  1988 

2  fig,  3  tab,  15  ref. 

Descriptors:  'Watersheds,  'Water  quality,  'Mode 
studies,  'Water  quality  management,  'Manage 
ment  planning,  'Data  collections,  'Eutrophication 
Spatial  distribution,  Drainage  systems,  Water  pol 
lution  sources,  Equations,  Canada. 

The  structure  of  a  watershed  data  bank  oriente( 
towards  eutrophication  problems  is  described.  / 
spatial  evaluation  is  carried  out  using  the  Universa 
Transverse  Mercator  (UTM)  square-grid  system 
the  basic  drainage  unit  being  a  sub-basin  of  this  11 
sq  km.  The  Canadian  physiographical  data  banl 
provides  the  drainage  pattern  and  the  vegetatioi 
coverage.  The  Canadian  Bureau  of  Statistics  pro 
vides  data  about  most  nutrient-exporting  land  use 
by  municipal  areas,  and  information  about  industr 
is  given  by  the  Scott's  Industrial  Directory.  Point 
source  polluters  are  linked  directly  to  their  outfal 
sub-basin  unit,  and  non-point-source  polluters  an 
distributed  to  the  square  grid  in  proportion  to  thi 
areas  of  the  municipalities.  (Author's  abstract) 
W88-08853 


ACCELERATING  RECOVERY  OF  THE  MER 
CURY-CONTAMINATED  WABIGOON/ENG 
LISH  RIVER  SYSTEM, 

Ontario   Ministry   of  the   Environment,   Thunde 

Bay  (Ontario). 

J.  W.  Parks,  and  A.  L.  Hamilton. 

Hydrobiologia    HYDRB8,    Vol.    149,    p    159-188 

June  1987.  1 3  fig.  4  tab,  65  ref. 

Descriptors:  'Mercury,  'Wabigoon  River.  *Mer 
cury,  'English  River,  'Lake  restoration,  'Wate 
quality  management,  'Rehabilitation,  'Water  pol 
lution  treatment,  'Water  quality,  'Heavy  metal; 
'Path  of  pollutants,  'Fate  of  pollutants,  Sediment 
water  interfaces,  Sedimentation,  Bioaccumulatior 
Contamination,  Sediments,  Biodegradation,  Ecc 
logical  effects.  Economic  aspects,  Clay. 
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Techniques  Of  Planning — Group  6A 


dercury  levels  in  sportfish  of  the  Wabigoon-Eng- 
ish  River  system  are  elevated  as  a  result  of  inor- 
;anic  Hg  from  a  chlor-alkali  plant.  For  example, 
Ig  in  adult  Northern  Pike  in  Clay  Lake  routinely 
xceeded  3  micrograms/g  (ppm).  Field  studies  in 
978-81  suggest  that  partitioning  of  inorganic  and 
lethyl  mercury  (MeHg)  between  surface  sedi- 
lent,  water,  and  suspended  particles  occurs  within 
ays.  Temperature  affects  both  Hg  and  MeHg 
:vels  in  water;  concentrations  fluctuated  seasonal- 
y  by  an  order  of  magnitude  at  some  sites.  Hg  in 
ontaminated  surface  sediments  is  almost  certainly 
he  primary  source  of  the  mercury  now  entering 
lie  water  and  biota  in  this  contaminated  water- 
ourse.  Mercury  levels  in  biota  decline  less  dra- 
latically  with  distance  downstream  than  mercury 
oncentrations  in  sediments.  Natural  erosion,  resu- 
pension  and  sedimentation  processes  have  helped 
3  reduce  the  amount  of  mercury  in  the  active 
lyer  at  the  sediment/water  interface  and  most 
ffective  means  of  accelerating  the  recovery  of  the 
ystem  will  probably  involve  measures  to  acceler- 
te  these  natural  processes.  Enclosure  experiments, 
egional  surveys  and  geochemical  studies  all  pro- 
ide  evidence  that  the  biological  uptake  of  up- 
tream  anthropogenic  Hg  loadings  at  any  given  site 
/ould  likely  be  reduced  dramatically  by  the  con- 
inuous  addition  of  very  modest  quantities  of  pris- 
ine  clay  sediment.  The  quantities  contemplated, 
/hen  resuspended,  would  result  in  suspended 
alids  concentrations  on  the  order  of  15-25  ppm,  a 
alue  higher  than  for  most  shield  waters  but  well 
/ithin  the  range  of  many  other  productive  water- 
ourses  in  North  America.  The  ability  to  mitigate 
seal  sources  and  ameliorate  the  adverse  biological 
ffects  of  anthropogenic  loadings  from  upstream 
ources  by  resuspension  of  clean  clay  sediments 
ermits  'targeting'  of  sites  for  restoration  and 
pens  in  wide  array  of  ameliorative  options.  The 
uthors  believe  that  some  of  these  options  would 
e  more  effective  and  less  costly  than  other  resto- 
ation  procedures  commonly  considered  such  as 
redging  and  on  land  disposal  of  contaminated 
sdiment.  (Author's  abstract) 
V88-08865 


"ROTOCOL  FOR  THE  SELECTION  OF  PROC- 
SS-ORIENTED  REMEDIAL  OPTIONS  TO 
:ONTROL  IN  SITU  SEDIMENT  CONTAMI- 
JANTS, 

nternational  Joint  Commission-United  States  and 

Canada,  Windsor  (Ontario). 

t.  L.  Thomas. 

lydrobiologia   HYDRB8,   Vol.    149,   p   247-258, 

une  1987.  1  fig,  2  tab,  10  ref. 

)escriptors:  'Adsorption,  'Sediments,  *Path  of 
ollutants,  'Toxicity,  *Water  quality  control,  *Re- 
abilitation,  'Management  planning,  'Pollutants, 
Water  pollution  sources,  Ecological  effects, 
Aquatic  habitats,  Land  disposal,  Dredging. 

Tie  role  of  sediment  in  the  adsorption  and  desorp- 
ion  of  toxic  elements  and  compounds  is  well 
nown.  By  these  processes,  elements  are  moved 
rom  their  points  of  origin  to  a  final  sink.  Areas  of 
utense  human  activity  are  characterized  by  the 
iroduction  of  a  large  array  of  toxic  materials, 
nany  of  which  may  be  found  in  the  sediments  of  a 
ariety  of  areas  in  the  world.  It  has  been  shown, 
ven  when  sources  of  elements  and  compounds 
lave  been  eliminated,  that  the  recovery  rate  of 
uch  areas  is  non-existent  or  slow  due  to  the  direct 
ffects  of  the  polluted  sediment  on  the  associated 
cosystem.  This  paper  briefly  discusses  the  prob- 
sm  and  discusses  a  number  of  remedial  options 
nd  their  selection.  The  options  include  dredging, 
eaving  in  place  or  a  series  of  inactivation  methods 
o  be  applied  in  situ.  These  in  situ  methods  include 
overing,  plowing  and  acceleration  of  the  rate  of 
ediment  accumulation.  Following  any  remedial 
ction,  monitoring  must  continue  to  ensure  that  the 
ystem  is  recovering  in  a  manner  that  achieves  the 
pecified  objectives  of  the  remedial  plan.  (Author's 
ibstract) 
V88-08869 


IEGION  III  ENVIRONMENTAL  PROTEC- 
riON  AGENCY  GROUND  WATER  PROTEC- 
TION PROGRAM, 

invironmental    Protection   Agency,   Philadelphia, 


PA.  Region  III. 
S.  Kerzner. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  3,  p  7-9,  May-June 
1988. 

Descriptors:  'Water  pollution  control,  'Ground- 
water management,  'Groundwater  pollution,  En- 
vironmental protection,  Federal  jurisdiction,  State 
jurisdiction. 

In  the  summer  of  1984,  the  U.S.  Environmental 
Protection  Agency  (EPA)  issued  its  strategy  to 
protect  groundwater.  The  aim  of  the  Ground 
Water  Strategy  is  to  build  up  the  institutional 
capability  in  the  states  and  the  EPA  to  deal  with 
groundwater  problems  on  a  comprehensive  and 
coordinated  basis.  It  is  felt  that  the  Strategy  pro- 
vides greater  consistency  and  coherence  among 
EPA  programs  aimed  at  protecting  groundwater 
and  initiates  new  steps  to  deal  with  major  forms  of 
groundwater  contamination  that  are  presently  not 
fully  controlled.  The  basic  elements  of  the  Strategy 
are  to  do  the  following:  (1)  strengthen  state 
groundwater  programs,  (2)  cope  with  currently 
unaddressed  groundwater  problems,  (3)  create  a 
policy  framework  for  guiding  EPA  programs,  and 
(4)  strengthen  internal  groundwater  organization. 
These  4  points  are  discussed  in  more  detail,  and  the 
importance  of  this  program  in  protecting  ground- 
water in  the  U.S.  is  pointed  out.  (Brock-PTT) 
W88-089OO 


NITRATE    PROBLEM    IN    GROUNDWATER: 
WHAT  CAN  BE  DONE, 

Wright  (R.E.)  Associates,  Middletown,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08902 


PENNSYLVANIA'S  GROUND  WATER  QUAL- 
ITY PROTECTION  PROGRAM, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Water  Quality  Management. 
H.  Miller. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  3,  p  24-26,  May-June 
1988. 

Descriptors:  'Groundwater  management,  'Water 
quality  control,  Pennsylvania,  Public  policy,  Envi- 
ronmental policy,  Regulations. 

Due  to  the  importance  of  groundwater  in  supply- 
ing the  water  needs  of  Pennsylvania,  it  is  necessary 
for  the  quality  of  this  resource  to  be  protected. 
The  Pennsylvania  Department  of  Environmental 
Resources  (DER)  has  been  actively  involved  in 
groundwater  protection  since  the  early  1960's.  De- 
spite this,  there  are  no  legally  specified  groundwat- 
er quality  standards.  Efforts  are  underway  to  re- 
solve this  matter  by  finalizing  a  groundwater  qual- 
ity protection  strategy  and  developing  proposed 
groundwater  quality  protection  regulations.  To  im- 
prove the  effectiveness  in  protecting  the  state's 
groundwater  resource,  work  is  also  progressing  on 
a  comprehensive  groundwater  monitoring  and  data 
assessment  program.  As  a  second  means  of 
strengthening  the  Department's  overall  ground- 
water assessment  capabilities,  efforts  are  underway 
to  improve  quality  data  management.  This  will 
improve  the  ability  to  detect  emerging  groundwat- 
er problems  in  area  which  are  heavily  reliant  on 
groundwater,  evaluate  the  impacts  of  unmonitored 
sources,  and  assess  the  overall  effectiveness  of  the 
Department's  regulatory  efforts.  (Brock-PTT) 
W88-08903 


GROUNDWATER  MODELING:  A  PRACTICAL 
APPLICATION  FOR  GROUNDWATER  MAN- 
AGEMENT, 

Buchart-Horn,  Inc.,  York,  PA. 
T.  E.  Saylor. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  21,  No.  3,  p  28-31,  May-June 
1988.  4  fig. 

Descriptors:  'Groundwater          management, 

'Groundwater  pollution,      'Computer     models, 

Model  studies,  Potable  water,  Planning,  Water 
supply. 


Groundwater  serves  as  the  source  of  potable  water 
for  more  than  30%  of  the  U.S.,  yet  there  is  increas- 
ing evidence  that  more  and  more  groundwater  is 
becoming  contaminated  and  polluted.  Unlike  many 
mineral  resources,  groundwater  is  a  renewable  re- 
source if  managed  properly.  Unfortunately, 
groundwater  systems  are  poorly  understood  and 
sometimes  poorly  managed  by  some  municipal  and 
private  water  purveyors.  Therefore,  it  is  important 
that  effective  methods  of  managing  groundwater 
supply  are  developed.  One  way  that  could  be  very 
effective  is  to  develop  a  computerized  model  of  the 
groundwater  system.  Once  such  a  model  is  devel- 
oped, changes  in  stresses  can  be  imposed  on  the 
model  and  their  effects  can  be  simulated.  Thus,  it  is 
a  tool  to  plan  and  consequently  better  manage 
groundwater  supplies.  A  model  called  the  Modular 
Three  Dimensional  Finite  Flow  Model  allows  the 
manager  to  understand  his  groundwater  supply  in 
the  context  that  it  is  a  part  of  a  dynamic,  ever- 
changing  system  and  that  it  can  be  used  efficiently 
and  properly  to  assure  a  safe  and  reliable  water 
supply.  (Brock-PTT) 
W88-08904 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


DERIVING  THE  NONLINEAR  RISK-BENEFIT 
ALGORITHM  FOR  RESERVOIRS, 

Mahidol  Univ.,  Bangkok  (Thailand).  Dept.  of  En- 
vironmental and  Resource  Studies. 
T.  Uan-On,  and  O.  J.  Helweg. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,   p  261-268,   April    1988.  4  fig,    1   tab,   32   ref. 

Descriptors:  'Nonlinear  programming,  'Design 
standards,  'Algorithms,  'Risks,  'Reservoirs, 
Model  studies,  Computer  programs,  Water  re- 
sources development,  Optimization,  Cost-benefit 
analysis,  Hyroelectric  power. 

The  Nonlinear  Risk-Benefit  (NRB)  Algorithm  in- 
cludes risk  as  one  of  the  objectives  in  a  multiple- 
objective  optimization  problem.  The  NRB  Algo- 
rithm is  derived  by  extending  the  Surrogate  Worth 
Trade-Off  method  to  quadratic  programming.  This 
category  of  problem  is  common  in  water  resources 
planning  and  design,  especially  multi-purpose  res- 
ervoir systems.  Consequently,  an  example  is  given 
using  the  algorithm  for  optimally  operating  a  mul- 
tipurpose reservoir.  The  NRB  algorithm  not  only 
incorporates  risk  into  the  objective  function,  clear- 
ly displaying  what  it  will  'cost'  the  decision-maker 
to  change  reliabilities,  but  it  more  accurately  re- 
flects the  benefits  of  a  nonlinear  objective  such  as 
hydropower  by  using  a  quadratic  objective  func- 
tion to  approximate  the  actual  benefit  curve.  (Alex- 
ander-PTT) 
W88-08031 


IRRIGATION  WATER  DELIVERY  SYSTEM 
OPERATION  VIA  AGGREGATE  STATE  DY- 
NAMIC PROGRAMMING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08051 


SEPARABLE  LINEAR  ALGORITHM  FOR  HY- 
DROPOWER OPTIMIZATION, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-08052 


GROUNDWATER      RECHARGE      PLANNING 
USING  RESOLVENT  DISCRETE  KERNELS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08061 
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SATELLITE  REMOTE  SENSING  FOR  WATER 
RESOURCES  MANAGEMENT:  SOME  ENGI- 
NEERING AND  ECONOMIC  ASPECTS, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08477 


WATER  RESOURCES:  PLANNING  AND  MAN- 
AGEMENT, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-08543 


SINGLE  DECISION-MAKER  APPROACH  TO 
IRRIGATION  RESERVOIR  AND  FARM  MAN- 
AGEMENT DECISION  MAKING, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

N.  J.  Dudley. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  5,  p  633-640,  May  1988.  5  fig,  1  tab,  20  ref. 

Descriptors:  *Decision  making,  *Irrigation  pro- 
grams, 'Resource  allocation,  'Optimum  develop- 
ment plans,  'Farm  management,  'Model  studies, 
Computer  models.  Reservoir  operation,  Irrigation, 
Management  planning,  Riparian  waters,  Valleys, 
Economic  efficiency. 

A  model  for  optimizing  short-,  intermediate-,  and 
long-run  irrigation  decisions  for  surface  water  res- 
ervoirs was  developed  for  a  river  valley  irrigation 
system  controlled  by  one  decision  maker.  The 
modeled  valley  is  characterized  by  highly  variable 
reservoir  inflows  and  crop  growing  conditions, 
and  irrigable  land  supplies  which  are  plentiful  rela- 
tive to  available  water.  It  advances  similar  work  of 
the  early  1970s  pertaining  to  a  corn  monoculture 
by  using  a  complex  soil  water-plant  growth  simula- 
tion model  for  cotton  developed  by  crop  scientists 
over  a  number  of  years,  and  by  employing  an  extra 
model  to  simulate  the  effects  of  using  optimal 
decisions  derived  by  dynamic  programming.  The 
results  indicate  a  potential  for  disagreement  about 
reservoir  management  strategies  and  the  level  of 
irrigation  development  between  irrigators,  other 
members  of  the  local  economy,  and  national  econ- 
omy policy  makers.  The  assumption  of  one  deci- 
sion maker  internalizes  the  derivation  and  commu- 
nication of  supply  and  demand  probabilities,  giving 
the  results  a  level  of  economic  efficiency  which 
makes  them  a  standard  against  which  to  judge  the 
results  of  decentralized  models.  (Author's  abstract) 
W88-08656 


VOLUME  SHARING  OF  RESERVOIR  WATER, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

N.  J.  Dudley. 

Water  Resources  Research  WRERAO,  Vol.   24, 

No.  5,  p  641-648,  May  1988.  3  fig,  2  tab,   10  ref. 

Descriptors:  'Volume  sharing,  'Reservoir  oper- 
ation, 'Resource  allocation,  'Reservoir  releases, 
'Model  studies,  'Decision  making,  Irrigation  pro- 
grams, Computer  models,  Priorities,  Optimization, 
Computers,  Farm  management,  Management  plan- 
ning, Economic  efficiency. 

Previous  models  optimize  short-,  intermediate-, 
and  long-run  irrigation  decision  making  in  a  simpli- 
fied river  valley  system  characterized  by  highly 
variable  water  supplies  and  demands  for  a  single 
decision  maker  controlling  both  reservoir  releases 
and  farm  water  use.  A  major  problem  in  relaxing 
the  assumption  of  one  decision  maker  is  communi- 
cating the  stochastic  nature  of  supplies  and  de- 
mands between  reservoir  and  farm  managers.  An 
optimizing  model  was  used  to  develop  release  rules 
for  reservoir  management  when  all  users  share 
equally  in  releases,  and  computer  simulation  was 
u?,ed  to  generate  an  historical  time  sequence  of 
announced  releases.  These  announced  releases 
become  a  state  variable  in  a  farm  management 
model  which  optimizes  farm  area-to-irrigate  deci- 
sions through  time.  Such  demand  modeling  envis- 
aged the  use  of  growing  area  climatic  data  by  the 
reservoir  authority  to  gauge  water  demand  and  the 
transfer  of  water  supply  data  from  the  reservoir  to 
farm  managers,  via  computer  data  files.  Alternative 
model  forms,  including  allocating  water  on  a  prior- 


ity basis,  are  discussed  briefly.  The  results  show 
lower  mean  aggregate  farm  income  and  lower 
variance  of  aggregate  farm  income  than  in  the 
single  decision-maker  case.  This  short-run  econom- 
ic efficiency  loss  coupled  with  likely  long-run  eco- 
nomic efficiency  losses  due  to  the  attenuated 
nature  of  property  rights  indicates  the  need  for 
quite  different  ways  of  integrating  reservoir  and 
farm  management.  (See  also  W88-08658)  (Author's 
abstract) 
W88-08657 


COMPUTER  UTILIZATION  IN  DISTRIBU- 
TION (L'UTILISATION  DES  ORDINATEURS 
DANS  LA  DISTRIBUTION), 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08920 


OPTIMIZATION  UNDER  CERTAIN  CONDI- 
TIONS OF  WATER  SYSTEMS  CONTAINING 
PUMPING  STATIONS  (OPTIMISATION  DANS 
CERTAINES  CONDITIONS  DES  RESEAUX 
D'EAU  COMPORTANT  DES  STATIONS  DE 
POMPAGE), 

Azienda  Comunale  Elettricita  ed  Acque,  Rome 
(Italy). 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08923 


6B.  Evaluation  Process 


DESCRIPTIVE  STRUCTURE  FOR  WATER  RE- 
SOURCE PLANNING, 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Water 

Studies  Inst. 

A.-M.  Turjoman,  and  O.  J.  Helweg. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  289-295,  April  1988.  4  tab,  25  ref. 

Descriptors:  'Planning,  'Management  planning, 
'Water  resources  development,  Legal  aspects, 
Economic  aspects,  Design  criteria,  Cost-benefit 
analysis,  Mathematical  studies,  Equations,  Political 
aspects,  Model  studies. 

Planners  should  tailor  the  way  they  approach  a 
planning  study  to  the  particular  situation  or  envi- 
ronment surrounding  the  study.  In  order  to  do  this 
more  systematically,  a  descriptive  structure  that 
defines  terms  and  categories  of  the  planning  envi- 
ronment is  suggested.  Corresponding  terms  and 
categories  to  define  the  planning  approach  as  a 
first  approximation  are  suggested.  The  planner  can 
then  tailor  the  planning  approach  to  the  specific 
study  environment.  Such  an  exercise  should  en- 
hance the  success  of  the  planning  effort.  Defining 
the  planning  environment  suggests  a  planning  ap- 
proach. That  is,  a  planner  chooses  the  jurisdiction, 
scope,  and  stage  of  the  planning  environment.  The 
planner  then  decides  the  kinds  of  control,  cover- 
age, and  rigidity  the  planning  approach  should 
take.  It  would  be  presumptuous  to  assume  that 
correctly  defining  the  planning  environment  and 
choosing  the  best-suited  planning  approach  were 
more  important  than  the  plan  of  implementation, 
or  correctly  carrying  out  other  steps  in  the  plan- 
ning model.  Again,  it  is  important  to  emphasize 
that  determining  a  planning  approach  by  this 
method  is  an  aid  and  is  not,  in  any  way,  intended  to 
be  the  final  answer  or  replace  the  insight  of  the 
planner.  (Alexander-PTT) 
W88-08035 


PROBABILISTIC  BENEFIT-COST  ANALYSIS 
OF  A  ZONING  PROGRAM  FOR  FLOOD 
PLAINS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Industrial  Engineering. 

For  primary  bibliographic  entry  see  Field  6F. 

W88-08O41 


ALTERNATIVES  TO  TRADITIONAL  WATER 
DEVELOPMENT  IN  THE  UNITED  STATES, 

Environmental  Policy  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6F. 


W88-08221 


STREAM         MANAGEMENT:         EMERGING 
GLOBAL  SIMILARITIES, 

Lund  Univ.  (Sweden).  Stream  and  Bethic  Ecology 

Group. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-08223 


TOMORROW'S  WATER  MANAGER, 

Freshwater  Foundation,  Navarre,  MN. 

C.  Olsenius. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.   42,   No.    5,   p   312-315,   September-October 

1987. 

Descriptors:  'Water  management,  'Water  quality 
management,  'Groundwater  pollution,  'Manage- 
ment planning,  'Water  demand.  Water  law,  Gov- 
ernment finance,  Water  conservation. 

A  continuous  challenge  to  an  increasingly  complex 
and  interrelated  society  is  the  problem  of  planning 
for  the  unknown  future  based  on  mindsets  and 
paradigms  of  the  present.  This  is  of  particular 
significance  to  such  environmental  issues  as  water 
management.  There  a  number  of  social,  political, 
economic,  and  environmental  forces  converging 
that  will  have  far-reaching  effects  on  water  man- 
agement in  the  U.S.  Population  shifts  and  increas- 
ing development  in  arid  regions,  shifting  tenets  in 
water  law,  declining  groundwater  supplies  and 
groundwater  quality,  massive  reductions  in  federal 
spending,  and  increased  state  control  over  water 
management  are  forcing  changes  in  the  way  water 
is  used,  priced,  and  allocated.  The  critical  question 
is  how  to  allocate  a  limited  water  supply  among 
growing  agricultural,  municipal,  industrial,  recre- 
ational, and  environmental  uses.  Institutions  are 
changing  and  must  continue  to  change  to  meet 
emerging  needs  as  we  move  from  an  era  of  uncon- 
strained growth  to  one  that  must  focus  more  on 
equity,  preservation,  rehabilitation,  conservation, 
and  the  best  use  of  limited  resources.  Water  plan- 
ners must  adopt  approaches  that  are  as  integrated, 
comprehensive  and  fluid  as  the  resource  with 
which  they  work.  (Sand-PTT) 
W88-08377 


WATER  RESOURCES:  DISTRIBUTION,  USE, 
AND  MANAGEMENT, 

Delaware   Univ.,   Newark.   Dept.   of  Geography. 

J.  R.  Mather. 

John  Wiley  and  Sons,  Inc.,  New  York.  1984.  439  p. 

Descriptors:  'Water  resources  management, 
'Water  use,  'Water  supply,  Hydrologic  budget, 
Municipal  water.  Industrial  water,  Competing  use, 
Agriculture,  Water  resources  development,  Legis- 
lation, Social  aspects. 

Control  of  limited  sources  of  water  in  arid  or 
semiarid  regions  creates  immense  political  power 
and  authority.  Thus,  both  the  politics  and  the  legal 
aspects  become  of  vital  concern  in  any  study  of 
water  resources.  Knowledge  of  the  politics  and  of 
the  legal  decisions  that  have  been  achieved  in  the 
regulation  and  control  of  water  greatly  aids  in 
explaining  the  way  water  resources  management 
has  developed  in  a  particular  nation.  While  water 
is  neither  really  created  nor  destroyed  on  the  face 
of  the  earth  (small  quantities  of  new  water  or 
connate  water  may  be  formed  in  volcanic  erup- 
tions but  it  is  a  minor  quantity  in  terms  of  the  vast 
quantities  of  water  now  existing  on  the  earth),  it 
does  not  mean  that  this  is  always  a  fixed  quantity 
everywhere  at  all  times.  Both  precipitation  supplies 
and  evapotranspiration  demands  vary  markedly 
from  place  to  place  and  from  season  to  season, 
Treatment  of  the  surface  of  the  earth  and  of  the 
atmosphere  can  influence  the  amount  of  precipita- 
tion, the  conservation  of  water  on  the  land,  or  the 
way  it  is  absorbed  or  runs  off  at  the  surface.  The 
physical  aspects  of  water  and  water  managemenl 
(the  water  problem,  and  the  hydrologic  cycle),  the 
societal  uses  of  water  resources,  obtaining  addi- 
tional supplies  of  water,  management  of  watei 
(legal,  political,  economic),  and  the  future  of  watei 
resources,  are  examined.  (Lantz-PTT) 
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W88-08421 


MANAGEMENT  OF  WATER  PROJECTS:  DE- 
CISION-MAKING AND  INVESTMENT  AP- 
PRAISAL. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris,  France.  1985.  254  p. 

Descriptors:  'Water  management,  "Decision 
making,  'Investment,  'Planning,  Economic  as- 
pects, Irrigation,  Environmental  effects,  Water  re- 
sources development,  Social  aspects,  Europe. 

The  beginnings  of  this  book  date  back  to  1970 
when  the  Organization  for  Economic  Cooperation 
and  Development  (OECD)  observed  that  the 
Southern  European  countries  were  about  to 
embark  upon  a  large  number  of  irrigation  projects 
without  adequate  concern  for  the  return  they 
would  yield  and  without  attempting  to  define  what 
markets  there  might  be  for  the  production  the 
projects  would  make  possible.  The  purpose  of  this 
book  is  to  provide  potential  or  actual  promoters,  as 
well  as  the  experts  of  various  disciplines,  with  the 
information  which  is  needed  to  become  a  more 
knowledgeable  manager.  Part  I  is  devoted  to  the 
general  framework  within  which  the  studies  in 
various  disciplines  take  place.  Chapter  II  sets  out 
the  whole  set  of  studies  which  lead  to  the  comple- 
tion of  a  water  project.  Chapter  III  defines  the 
basic  vocabulary  and  principles  which  will  be  used 
throughout  the  document.  Chapter  IV  describes 
the  desirable  institutional  framework  for  achieving 
the  task  of  building  up  a  project.  Chapter  V  con- 
siders the  integration  of  the  project  into  national 
and  regional  plans.  Finally,  Chapter  VI  deals  with 
risk  and  uncertainty.  Parts  II,  III  and  IV  deal 
respectively  with  economics,  social  and  environ- 
mental aspects.  (Lantz-PTT) 
W88-08504 


GRAYS  HARBOR  ESTUARY  MANAGEMENT 
PLAN. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-08512 


NEW  HAMPSHIRE  COASTAL  PROGRAM 
OCEAN  AND  HARBOR  SEGMENT  AND 
FINAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT. 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Office  of  Coastal  Zone 
Management. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08513 


WATER  RESOURCES:  PLANNING  AND  MAN- 
AGEMENT, 

O.  J.  Helweg. 

John  Wiley  and  Sons,  New  York.   1985.   364  p. 

Descriptors:  'Water  resources  planning,  'Social 
aspects,  'Water  resources  management,  Manage- 
ment planning,  Mathematical  studies,  Engineering, 
Planning. 

This  book  introduces  the  major  topics  of  water 
resources  planning  in  one  volume.  It  is  designed 
primarily  as  a  university  text,  but  may  also  be  of 
use  to  practicing  engineers,  planners,  environmen- 
talists, and  administrators.  Numerous  solved  exam- 
ples reinforce  and  introduce  material  in  the  text, 
and  the  collections  of  selected  problems  at  the  end 
of  chapters  are  designed  to  simulate  planning  stud- 
ies. The  text  uses  economics  and  systems  analysis 
but  provides  appendices  for  those  who  require  a 
brief  introduction.  Although  this  text  is  written 
from  an  engineering  perspective,  the  technical  and 
mathematical  material  has  been  simplified  in  order 
to  make  the  book  useful  to  nonengineers.  Through- 
out, the  basic  principles  presented  are  applicable  to 
both  developed  and  developing  countries.  This 
book  considers  planning  as  the  umbrella  under 
which  systems  analysis,  economics,  and  other  such 
disciplines  may  be  carried  out.  Planners  must  be 
more  than  optimizers  (although  they  should  opti- 
mize), and  they  must  do  more  than  maximize  net 


benefits  (although  they  should  also  do  that).  Plan- 
ners need  to  be  able  to  integrate  all  these  tools  to 
achieve  the  best  possible  future  with  limited  re- 
sources. To  achieve  such  an  integration,  many 
nontechnical  subjects  have  been  included  here, 
some  of  which  might  seem  more  appropriate  in  a 
sociology  text.  Nevertheless,  it  is  increasingly  nec- 
essary for  water  resources  planners  to  utilize  non- 
technical subjects  because  they,  more  than  engi- 
neering analysis,  may  determine  the  success  or 
failure  of  a  planning  effort.  (Lantz-PTT) 
W88-08543 


SINGLE  DECISION-MAKER  APPROACH  TO 
IRRIGATION  RESERVOIR  AND  FARM  MAN- 
AGEMENT DECISION  MAKING, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-08656 


CAPACITY    SHARING    OF    WATER    RESER- 
VOIRS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-08658 


PROTOCOL  FOR  THE  SELECTION  OF  PROC- 
ESS-ORIENTED REMEDIAL  OPTIONS  TO 
CONTROL  IN  SITU  SEDIMENT  CONTAMI- 
NANTS, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario). 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08869 


PERFORMANCE  EVALUATION  OF  AN  ACTI- 
VATED SLUDGE  PROCESS  USING  A  PER- 
SONAL COMPUTER  SPREAD  SHEET, 

Johannesburg    City    Health    Dept.    Labs.    (South 

Africa). 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08905 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


APPLICATION    OF    INVESTMENT    TIMING 
ANALYSIS:  DUAL  WATER  SYSTEMS, 

Marsan     (Andre)     et     Associes,     Inc.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  3C 

W88-08029 


WATERBUSTING:  IRRIGATION  INVEST- 
MENT AGGRAVATES  COMMODITY  SUR- 
PLUSES, 

For  primary  bibliographic  entry  see  Field  3F. 
W88-08380 


PRICING  OF  WATER  SERVICES. 

Organization  for  Economic  Co-Operation  and  De- 
velopment, Paris  (France). 

Organization  for  Economic  Cooperation  and  De- 
velopment, Paris,  France.  1987.  145  p.  20  tab,  116 
ref. 

Descriptors:  'Pricing,  'Water  use,  'Water  rates, 
Political  aspects,  Tariffs,  Water  supply,  Economic 
aspects,  Water  costs,  OECD. 

Water  is  both  an  environmental  resource  and  a 
commodity.  The  price  that  should  be  paid  for 
water  in  its  various  uses  has  become  the  subject  of 
public  debate  in  the  Organization  for  Economic 
Cooperation  and  Development  (OECD)  countries. 
This  report  investigates  the  arguments,  reviews 
existing  practices  and  puts  forward  various  options 
for  economically  rational  pricing  practices  which 
would,  at  the  same  time,  lead  to  environmentally 
acceptable  results.  In  Chapter  II,  it  is  stated  that 
ideally,  water  services  should  be  provided  in  an 
economically  and  environmentally  efficient 
manner  so  that  the  net  benefits  to  the  community 


as  a  whole  are  maximized.  In  Chapters  III  to  VIII 
the  major  water  services  -  piped  supply  and  dis- 
posal, and  direct  abstractions  and  discharges  -  are 
explored  in  much  more  detail  and  the  relevant 
experiences  of  OECD  Member  states  are  com- 
pared. Two  phenomena  are  highlighted:  (1)  the 
inefficiency  of  flat-rate  pricing  systems,  when  no 
volumetric  charge  confronts  the  consumer  (switch- 
ing to  a  metering  system  is  dealt  with  in  Chapter 
VIII);  and  (2)  the  prevalence  of  various  forms  of 
average  cost  pricing  often  incorporated  into  a  two 
or  multi-part  tariff.  Although  not  fully  satisfying 
efficiency  requirements,  the  political  attractiveness 
of  increasing-block  tariffs  was  recognized.  In  an 
increasing  cost  industry  the  highest-priced  block 
may  be  fixed  approximately  at  marginal  cost  and 
lower-priced  tranches  used  to  ensure  that  gross 
revenue  does  not  exceed  financial  requirements. 
The  User-Pays  Principle,  which  embraces  the 
more  familiar  Polluter-Pays  Principle,  ensures  that 
a  financial  incentive  exists  for  the  water  service 
user  to  avoid  waste.  This  remains  true  even  in  the 
presence  of  sometimes  significant  subsidies,  espe- 
cially of  capital  costs  (as  noted  in  Chapter  IX).  A 
general  decline  of  subsidization  has  been  in  evi- 
dence. A  change  towards  a  more  rational  tariff 
structure  is  often  not  a  painless  process.  Chapter  X 
the  income  redistributional  and  environmental 
costs  that  may  result  are  listed  and  the  methods  by 
which  water  authorities  and  water  legislation  have 
attempted  to  cope  with  such  problems  are  dis- 
cussed. (Lantz-PTT) 
W88-08414 


SAFE    DRINKING    WATER    ACT    COST    IM- 
PACTS ON  SELECTED  WATER  SYSTEMS, 

CWC-HDR,  Inc.,  Santa  Ana,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-08428 


REMOVING  IMPEDIMENTS  TO  WATER 
MARKETS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Eco- 
nomics. 
B.  D.  Gardner. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  42,  No.  6,  p  384-388,  November-December 
1987.  7  ref. 

Descriptors:  'Water  markets,  'Water  exchange, 
'Intervasin  transfers,  'Water  transfer,  'Economic 
aspects,  'Political  aspects,  'Legal  aspects,  Irriga- 
tion water,  Institutional  constraints,  Water  supply 
systems,  Policy,  Western  United  States. 

Until  recently  it  was  mostly  economists  who  advo- 
cated voluntary  market  exchanges  of  water  in  the 
West  and  elsewhere.  These  exchanges,  or  transfers 
as  they  are  sometimes  called  now,  are  being  un- 
abashedly recommended  by  water  users,  politi- 
cians, bureaucrats,  and  even  environmental  organi- 
zations who  have  come  to  see  their  value  for 
achieving  a  more  efficient  water  allocation.  Mar- 
kets are  now  allocating  water  more  efficiently  at 
many  western  locations,  for  example,  between  irri- 
gation companies  in  Utah's  Lower  Sevier  River 
Basin,  between  individual  irrigators  in  a  host  of 
irrigation  districts  in  California,  and  between  agri- 
cultural and  municipal  water  users  in  the  Tucson, 
Arizona,  area.  But  many  impediments  remain  to 
market  transfers.  Some  of  these  impediments  will 
prove  quite  durable.  In  the  West,  water  is  wealth, 
and  water  transfers  represent  transfers  of  wealth. 
They  also  represent  increases  in  wealth  as  water 
moves  to  more  valuable  uses.  Because  the  federal 
and  state  governments  are  playing  increasing  roles 
in  water  development  and  allocation,  it  is  especial- 
ly encouraging  to  see  a  philosophical  commitment 
to  water  markets  by  the  U.S.  Dept.  of  Interior. 
Vigorous  efforts  are  needed  now  to  bring  law  and 
administrative  practice  into  line  with  the  stated 
philosophy.  Subsequent  federal  administrations 
may  not  be  as  sympathetic  to  markets.  In  addition, 
state  policy  should  be  speedily  brought  into  line 
with  the  emerging  federal  policy.  (Alexander- 
PTT) 
W88-08618 


151 


Field  6— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


RESULTS  OF  THE  QUESTIONNAIRE  CON- 
CERNING THE  USE  OF  DOMESTIC  WATER- 
METERS  (RESULTATS  DU  QUESTIONNAIRE 
CONCERNANT  L'UTILISATION  DES  COMP- 
TEURS  A  EAU  DOMESTIQUES), 
M.  Roman. 
Aqua  AQUAAA,  No.  1,  p  7-8,  January  1988.  1  tab. 

Descriptors:  'Water  metering,  'Surveys,  "Water 
use,  'Domestic  water,  Questionnaires,  Internation- 
al studies,  Public  opinion,  Europe,  Asia,  America, 
Australia. 

In  1985,  a  questionnaire  on  the  use  of  domestic 
water  meters  was  distributed  to  about  40  cities  in 
Europe,  Asia,  America  and  Australia.  Among  the 
questions  investigated  were  (1)  the  quantity  of 
domestic  water,  (2)  the  criteria  water  use  payment, 
(3)  the  measurement  methods  used  in  blocks  of 
apartments,  and  (4)  the  kind  of  domestic  water 
meters.  This  paper  analyzes  the  results  from  24 
countries  and  discusses  meter  water  quantity,  pay- 
ment criteria  and  measurement  methods.  Accord- 
ing to  the  majority  of  answers,  the  use  of  water 
meters  in  every  apartment  was  considered  point- 
less. (Miller-PTT) 
W88-08919 


6D.  Water  Demand 


RESIDENTIAL  WATER  DEMAND  IN  METRO 
MANILA, 

L.  C.  Palencia. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  275-279,  April  1988.  1  tab,  17  ref. 

Descriptors:  'Municipal  water,  'Water  demand, 
•Manila,  Model  studies,  Statistical  methods,  Math- 
ematical studies,  Domestic  water,  Econometrics, 
Regression  analysis,  Time  series  analysis,  Water 
consumption,  Economic  aspects,  Management 
planning,  Philippines. 

An  econometric  demand  function  is  estimated  for 
residential  water  use  in  Metropolitan  Manila.  Re- 
gression results  using  annual  time  series  data  from 
1970  to  1981  show  that  residential  water  consump- 
tion responds  to  changes  in  economic  variables. 
Residential  demand  showed  an  income  (household) 
elasticity  of  0.542  and  a  combined  price  elasticity 
of  -0.287.  Implications  for  planning  and  manage- 
ment are  discussed.  (Author's  abstract) 
W88-08033 


PRIVATIZING  THE  GROUND  WATER  RE- 
SOURCE: INDIVIDUAL  USE  AND  ALTERNA- 
TIVE SPECIFICATIONS, 

California  State  Univ.-Northridge.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-08048 


POTENTIAL  EXPANSION  AND  WATER 
DEMAND  OF  RIPARIAN-BASED  IRRIGA- 
TION, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 

G.  Vellidis,  B.  B.  Ross,  and  D.  B.  Taylor. 
American     Society     of     Agricultural     Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1726-1732,  November- 
December  1987.  3  fig,  5  tab,  12  ref. 

Descriptors:  'Water  demand,  'Irrigation  water, 
•Model  studies,  'Irrigation  engineering,  Economic 
aspects,  Cost-benefit  analysis,  Regional  analysis, 
Pamunkey  River,  Virginia,  Prediction,  Financial 
feasibility,  Water  consumption. 

Several  critical  irrigation  water  use  areas  in  Vir- 
ginia have  been  identified.  A  method  for  determin- 
ing the  feasibility  of  large-scale  irrigation  was  used 
to  estimate  potential  irrigation  expansion  and  water 
demand  in  one  of  these  areas,  the  Pamunkey  River 
Basin.  The  approach  utilized  a  grid-based  geo- 
graphic information  system  for  spatial  evaluation 
of  irrigation  development  potential.  Proposed  irri- 
gation systems  were  then  evaluated  with  respect  to 
economic  feasibility,  after  agronomic  and  engineer- 
ing constraints  were  considered.  The  results  of  20 


scenarios  are  presented  involving  variations  in 
crop  price,  investment  interest  rate,  and  benefit- 
cost  ratio.  For  each  scenario  evaluated,  the  total 
number  of  feasible  systems  and  resultant  irrigated 
area,  as  well  as  cumulative  pumping  demand  and 
seasonal  water  consumption,  are  quantified  for  the 
Pamunkey  River  area.  Results  indicate  that  future 
water  use  colicts  are  likely  in  the  region.  (Author's 
abstract) 
W88-08066 


CAPACITY    SHARING    OF    WATER    RESER- 
VOIRS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-08658 


RESULTS  OF  THE  QUESTIONNAIRE  CON- 
CERNING THE  USE  OF  DOMESTIC  WATER- 
METERS  (RESULTATS  DU  QUESTIONNAIRE 
CONCERNANT  L'UTILISATION  DES  COMP- 
TEURS  A  EAU  DOMESTIQUES), 
For  primary  bibliographic  entry  see  Field  6C. 
W88-08919 

6E.  Water  Law  and  Institutions 


PRIVATIZING  THE  GROUND  WATER  RE- 
SOURCE: INDIVIDUAL  USE  AND  ALTERNA- 
TIVE SPECIFICATIONS, 

California  State  Univ.-Northridge.  Dept.  of  Eco- 
nomics. 
D.  T.  Fractor. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,  p  405-412,  April  1988.  4  fig,  1  tab,  22  ref, 
append. 

Descriptors:  'Property  rights,  'Privatization, 
'Groundwater  management,  'Water  resources  de- 
velopment, Model  studies,  Management  planning, 
Mathematical  studies,  Prediction,  Groundwater 
availability,  Aquifers. 

While  most  inquiries  into  improving  the  efficiency 
of  ground  water  allocation  have  focused  upon 
various  schemes  involving  centralized  manage- 
ment, recently  the  focus  has  shifted  towards  ex- 
ploring private  property  solutions  to  these  prob- 
lems. However,  most  of  these  studies,  when  model- 
ing ground  water  use,  have  equated  behavior 
under  private  property  to  that  under  common 
property  conditions.  This  leads  to  the  possible  mis- 
taken conclusion  that  private  property  rights  do 
not  promote  more  efficient  ground  water  use,  be- 
cause these  models  assume  that  producers  ignore 
the  future  effects  of  current  pumping.  This  paper 
attempts  to  correct  this  deficiency  by  formally 
modeling  ground  water  use  under  common  proper- 
ty, central  management,  and  private  property  sce- 
narios. Moreover,  there  are  many  ways  that  prop- 
erty rights  can  be  defined  over  ground  water,  some 
establishing  more  exclusivity  over  the  resource 
than  others.  Four  specifications  of  property  rights 
are  analyzed  for  their  likely  effects  on  allocative 
efficiency:  full  stock-flow,  partial  stock-flow,  limit- 
ed stock-flow,  and  pure  flow  rights.  (Author's 
abstract) 
W88-08048 


WATER  RESOURCES  MANAGEMENT:  THE 
SOCIO-POLITICAL  CONTEXT, 

B.  S.  Sadler,  and  W.  E.  Cox. 

Water  Resources  Journal,  No.  155,  p  14-22,  De- 
cember 1987.  5  fig. 

Descriptors:  'Institutional  constraints,  'Social  as- 
pects, 'Political  aspects,  'Water  resources  devel- 
opment, 'Management  planning,  Information  ex- 
change, Economic  aspects,  Salinity,  Hydrology, 
Australia. 

Using  the  salinity  problem  of  south-western  Aus- 
tralia as  a  case-study,  the  authors  show  how  water- 
resources  management  has  as  much  to  do  with 
socio-political  factors  as  it  does  with  hydrological 
processes.  Although  resource  conditions  and  cul- 
tural  institutions  may  vary  from  place  to  place, 


some  general  factors  appear  to  be  universally  ap- 
plicable: that  the  management  perspective  adopted 
to  be  adequate  for  decision-making,  and  that  there 
be  awareness  among  public  officials  and  the  gener- 
al public  of  both  water  problems  and  managemenl 
options.  Without  local  support  and  approval,  many 
water-management  activities  are  not  feasible.  It  is 
for  this  reason  that  good  public  information  aboul 
issues  may  be  critical.  The  authors  have  both  par- 
ticipated in  an  International  Hydrological  Program 
(IHP)  working  group  on  the  role  of  water  re- 
sources in  socio-economic  development  and  or 
related  public  information  aspects.  Two  publica- 
tions, edited  by  them  and  representing  the  main 
outcome  of  the  respective  iHP  project,  will  be 
published  by  the  United  Nations  Educational,  Sci- 
entific and  Cultural  Organization  in  1987  (Au- 
thor's abstract) 
W88-08085 


WATER-RELATED  LIMITATIONS  TO  LOCAL 
DEVELOPMENT, 

Swedish  Natural  Science  Research  Council,  Stock- 
holm. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-08226 


HAZARDOUS  WASTE  LAW  AND  PRACTICE 

Vanderbilt  Univ.,  Nashville,  TN.  School  of  Law 
For  primary  bibliographic  entry  see  Field  5G 
W88-08506 


HAZARDOUS  WASTE  REGULATION  HAND 
BOOK:  A  PRACTICAL  GUIDE  TO  RCRA  ANE 
SUPERFUND, 

Wald,  Harkrader  and  Ross,  Washington,  DC. 
For   primary   bibliographic   entry   see   Field   5G 
W88-08515 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  I. 

National    Water   Well   Association,    Dublin,   OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08516 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  II. 

National   Water   Well   Association,   Dublin,   OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08517 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  HI. 

National   Water  Well   Association,   Dublin,  OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08518 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  IV. 

National   Water   Well   Association,   Dublin,   OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08519 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  V. 

National    Water   Well   Association,    Dublin,   OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08520 


SUMMARY  OF  STATE  GROUND  WATEF 
QUALITY  MONITORING  WELL  REGULA 
TIONS  -  EPA  REGION  VI. 

National   Water   Well    Association,    Dublin,   OH 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08521 
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WATER  RESOURCES  PLANNING— Field  6 


Nonstructural  Alternatives — Group  6F 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
riONS  -  EPA  REGION  VII. 

National   Water   Well   Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08522 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
nONS  -  EPA  REGION  VIII. 

Mational  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  7A. 

W88-08523 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
riONS  -  EPA  REGION  IX. 

National   Water  Well   Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08524 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  X. 

National  Water   Well  Association,   Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-08525 


IS  FEDERAL   FUNDING   THE   ANSWER   TO 
WATER  SUPPLY  NEEDS, 

Smith  and  Loveless,  Inc.,  Lenexa,  KS. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08551 


DRINKING  WATER  ACT:  A  CAUSE  FOR  IN- 
NOVATION, 

i.  P.  O'Brien,  and  M.  M.  Clemens. 

Water  Engineering  and  Management  WENMD2, 

/ol.  135,  No.  3,  p  24-25,  March  1988. 

[Descriptors:  'Water  treatment,  *Safe  Drinking 
Water  Act,  'Drinking  water,  'Water  quality, 
'Public  policy,  'Regulations,  'Water  treatment, 
'Disinfection,  Radionuclides,  Pollutants,  Lead,  Mi- 
:robial  contaminants,  Contamination,  Surface 
water,  Groundwater,  U.S.  Environmental  Protec- 
ion  Agency. 

Hie  Safe  Drinking  Water  Act  Amendments  of 
1986  mandate  a  number  of  new  or  expanded  regu- 
atory  initiatives  and  have  given  the  EPA  signifi- 
:ant  new  powers  in  addition  to  the  requirement 
hat  all  public  water  supplies  meet  the  National 
Primary  Drinking  Water  Regulations.  The  EPA 
las  indicated  that  the  key  priorities  in  their  regula- 
ory  agenda  are:  radionuclides,  lead,  microbial  con- 
aminants,  and  disinfection  by-products.  The  EPA 
will  set  maximum  contaminant  levels  (MCLs)  for 
hese  compounds  based  on  three  criteria  (1)  the 
lealth  goal  established  for  the  particular  contami- 
lant,  (2)  the  effectiveness  of  technologies  in  re- 
noving  the  contaminant,  and  (3)  the  level  of  treat- 
nent  affordable  by  the  large  water  supply  systems. 
Hie  MCL  is  to  be  set  as  close  as  possible  to  the 
lealth  goal  using  the  most  effective  and  affordable 
echnology  available.  This  technology,  termed  the 
>est  available  technology  (BAT),  must  be  selected 
Jefore  a  MCL  can  be  established.  The  BAT  devel- 
Jpment  and  selection  process  must  be  flexible  and 
xmtain  provisions  for  continuing  technology 
"eview,  so  that  evolving  technologies  are  properly 
■ecognized.  It  is  imperative  that  the  technology 
loes  not  place  an  undue  risk  on  the  utility  conduci- 
ng the  test,  or  an  impossible  burden  on  the  devel- 
oper. (Roseman-PTT) 
W88-08552 


CAN  THE  WATER  ADDITIVES  PROGRAM 
MEET  THE  STRUGGLE  OF  SELF  REGULA- 
riON, 

Smith  (A.O.)  Harvestore  Products,  Inc.,  DeKalb, 

IL. 

F.  Grillot. 

Water  Engineering  and  Management  WENMD2, 

Vol.  135,  No.  3,  p  26-27,  March  1988. 

Descriptors:  'Water  treatment,  'Water  quality, 
'Regulations,    'Public    health,    'Drinking    water, 


Additives,  Pollutants,  Water  pollution,  U.S.  Envi- 
ronmental Protection  Agency. 

In  May  1984,  the  EPA  solicited  bids  from  the 
private  sector  to  establish  a  drinking  water  addi- 
tives program.  Only  one  proposal  was  received. 
The  project  was  awarded  in  September  to  a  con- 
sortium headed  by  the  National  Sanitation  Founda- 
tion (NSF)  of  Ann  Arbor,  Michigan.  The  issues 
which  should  concern  all  sectors  of  the  drinking 
water  industry  include  the  following:  Should  a 
private  sector  organization  with  a  direct  profit 
motive  be  in  a  position  of  setting  maximum  con- 
taminant levels  (MCLs)  for  additives.  Should  any 
organization  other  than  the  EPA  be  charged  with 
such  responsibility;  By  law  costs  must  be  taken 
into  account  when  the  EPA  sets  drinking  water 
standards  but  the  method  established  by  NSF  for 
setting  health  effects  does  not  include  any  cost/ 
benefit  analysis;  Before  any  standards  are  formal- 
ized mutual  agreement  must  be  reached  by  indus- 
try and  a  testing/certification  mechanism  must  be 
in  place  for  obtaining  product  approvals.  We  must 
progress  from  here  and  arrive  at  a  cost-effective, 
reliable  and  acceptable  system  to  all  parties  for 
additives  control.  (Roseman-PTT) 
W88-08553 


CAPACITY  SHARING  OF  WATER  RESER- 
VOIRS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Economics. 

N.  J.  Dudley,  and  W.  F.  Musgrave. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  5,  p  649-658,  May  1988.   1  fig,  2  tab,  3  ref. 

Descriptors:  'Capacity  sharing,  'Reservoir  oper- 
ation, 'Resource  allocation,  'Reservoir  releases, 
'Riparian  rights,  'Water  rights,  'Model  studies, 
Optimization,  Decision  making,  Irrigation  pro- 
grams, Computer  models,  Farm  management, 
Management  planning. 

The  concept  of  a  water  use  property  right  was 
developed  which  does  not  apply  to  water  volumes 
as  such  but  to  a  share  of  the  capacity  (not  contents) 
of  river  storage  reservoirs  and  their  inflows.  The 
shareholder  can  withdraw  water  from  their  share 
over  time  in  accordance  with  their  preferences  for 
stability  of  water  deliveries.  The  reservoir  author- 
ity does  not  manage  reservoir  releases  but  keeps 
records  of  individual  shareholder's  withdrawals 
and  net  inflows  to  monitor  the  quantity  of  water  in 
each  shareholder's  capacity  share.  A  surplus  of 
total  reservoir  contents  over  the  sum  of  the  con- 
tents of  the  individual  shareholder's  capacity 
shares  will  accrue  over  time.  Two  different  criteria 
for  its  periodic  distribution  among  shareholders  are 
compared.  A  previous  paper  by  Dudley  noted  a 
loss  of  short-run  economic  efficiency  as  reservoir 
and  farm  management  decision  making  become 
separated.  This  is  largely  overcome  by  capacity 
sharing  which  allows  each  user  to  integrate  the 
management  of  his  portion  of  the  reservoir  and  his 
farming  operations.  The  nonattenuated  nature  of 
the  capacity  sharing  water  rights  also  promotes 
long-run  economic  efficiency.  (See  also  W88- 
05657)  (Author's  abstract) 
W88-08658 


EXPANDING  ROLE  OF  NATURAL  RE- 
SOURCE DAMAGE  CLAIMS  UNDER  SUPER- 
FUND, 

F.  H.  Habicht. 

Virginia  Journal  of  Natural  Resources  Law,  Vol. 

7,  No.  1,  p  1-26,  Fall  1987. 

Descriptors:  'Water  pollution  effects,  'Legal  as- 
pects, 'Superfund,  'Waste  disposal,  'Landfills, 
•Damage,  Liability. 

The  1986  Superfund  Amendments  and  Reauthor- 
ization Act  (SARA)  significantly  changes  the  role 
of  natural  resource  damage  claims.  SARA  places 
new  limits  on  the  permissible  uses  of  natural  re- 
source damage  awards  and  prohibits  the  use  of  the 
Superfund  to  pay  for  restoring  natural  resources. 
Consequently,  natural  resource  trustees  must  now 
look  to  parties  responsible  for  the  contamination  to 
finance  restoration.  Moreover,  regulations  for 
damage  assessment  give  the  force  of  a  rebuttable 


presumption  in  actions  to  recover  natural  resource 
damages.  A  reasonable  approach  to  deal  with  po- 
tential liability  under  the  Superfund  law  is  present- 
ed. Although  the  federal  government  is  primarily 
concerned  with  the  protection  of  public  health  and 
the  environment,  there  are  some  situations  where 
the  government  is  likely  to  seek  recovery  of  dam- 
ages: (1)  when  significant  harm  has  occurred  to  a 
natural  resource  and  cleanup  is  not  feasible  or  cost- 
effective  and  (2)  when  cleanup  does  not  restore  the 
destroyed  resources  within  a  reasonable  time.  The 
specific  statutory  provisions  regarding  natural  re- 
source damages  are  described-who  can  sue,  who 
may  be  liable,  and  the  elements  of  liability,  as  well 
as  how  to  measure  damages.  The  details  of  the 
Department  of  Interior's  Section  301  regulations 
for  are  discussed.  These  are  complicated,  but  they 
do  provide  a  flexible  and  predictable  analytical 
process.  Although  the  regulations  have  not  yet 
been  applied  to  any  damage  assessments,  some 
related  legal  issues  (interpretation  of  Section  107(f) 
of  the  Superfund  law)  are  discussed  as  they  may 
apply  to  future  litigation.  Potentially  responsible 
parties  can  take  several  actions  to  control  damage 
costs:  (1)  Participate  in  the  Superfund  remedy  se- 
lection process,  seeking  to  have  the  response  action 
address  as  many  of  the  injuries  to  natural  resources 
as  is  feasible  and  minimizing  the  extent  of  residual 
damages.  (2)  Participate  in  performing  the  re- 
sponse and  reduce  liability  by  achieving  a  prompt 
settlement.  (3)  Move  rapidly  to  mitigate  any  inju- 
ries to  natural  resources  that  may  be  in  process. 
(Cassar-PTT) 
W88-08749 


MEDIATED  SETTLEMENT  OF  ENVIRON- 
MENTAL DISPUTES:  GRASSY  NARROWS 
AND  WHITE  DOG  REVISITED, 

Windsor  Univ.  (Ontario).  Faculty  of  Law. 

L.  West. 

Environmental  Law,  Vol.   18,  No.   1,  p  131-150, 

Fall  1987.  55  ref. 

Descriptors:  'Mediated  settlements,  'Water  law, 
'Legal  aspects,  'Water  pollution  effects,  'Human 
population,  'Mercury,  'Ecological  effects,  Grassy 
Narrows,  White  Dog,  Water  pollution  sources, 
Torts. 

The  subject  of  this  dispute  involved  the  tragic  and 
highly  publicized  methyl  mercury  contamination 
of  the  English-Wabigoon  River  system.  This  arti- 
cle argues  that  mediated  settlements  of  environ- 
mental disputes  appear  to  provide  the  best  mecha- 
nism available  to  allow  victims  of  environmental 
harm  to  be  compensated.  Because  procedural  and 
evidentiary  rules  in  environmental  private  actions 
are  biased  in  favor  of  the  polluter,  traditional  tort 
litigation  has  failed  to  address  the  real  inequities 
caused  by  environmental  harm.  Insufficient  and 
inadequate  environmental  legislation  and  the  ap- 
parent unwillingness  of  the  judiciary  to  evolve 
existing  law  are  also  part  of  the  problem.  The 
recent  settlement  of  a  longstanding  lawsuit  be- 
tween Grassy  Narrows  and  White  Dog  Ojibway 
Bands  and  the  polluter  is  examined  to  determine  if 
this  unique  settlement  achieved  through  mediation 
can  serve  as  a  model  for  future  environmental 
disputes.  (Alexander-PTT) 
W88-08854 


PENNSYLVANIA'S  GROUND  WATER  QUAL- 
ITY PROTECTION  PROGRAM, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Harrisburg.  Bureau  of  Water  Quality  Management. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-08903 


6F.  Nonstructural  Alternatives 


PROBABILISTIC  BENEFIT-COST  ANALYSIS 
OF  A  ZONING  PROGRAM  FOR  FLOOD 
PLAINS, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Industrial  Engineering. 

D.  Leblanc,  and  P.  Ouellette. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  341-345,  April  1988.  3  tab,  5  ref. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6F — Nonstructural  Alternatives 

Descriptors:  Cost-benefit  analysis,  'Flood  plain 
zoning,  Statistical  methods,  Flood  control,  Model 
studies,  Mathematical  studies,  Prediction,  Hydrolo- 
gy, Floods. 

Various  techniques,  one  of  which  is  zoning,  are 
used  to  control  the  extent  of  flood  damage.  The 
benefit-cost  analysis  of  zoning  programs  must  take 
into  account  the  random  nature  of  flooding.  This 
paper  outlines  a  method  for  determining  not  only 
the  expected  value  of  the  benefit-cost  ratio,  but 
also  the  probability  of  such  a  zoning  program 
being  profitable.  It  also  presents  an  application  of 
the  method  to  the  assessment  of  the  Outaouais 
Regional  Community  zoning  program.  (Author's 
abstract) 
W88-08041 


farmer,  i.e.  on  production  by  the  masses  rather 
than  on  mass  production.  This  program  shows 
how  poor  farmers  who  have  no  irrigation  facilities 
can  be  mobilized  and  organized  and  how,  with 
technical  assistance  and  credit,  they  can  meet  re- 
curring drought.  (Sand-PTT) 
W88-08229 


ALTERNATIVES  TO  TRADITIONAL  WATER 
DEVELOPMENT  IN  THE  UNITED  STATES, 

Environmental  Policy  Inst.,  Washington,  DC. 
B.  Blackwelder,  B.  L.  Harding,  and  T.  Colborn. 
AMBIO  AMBOCX,  Vol.  16,  No.  1,  p  32-37,  1987. 
2  fig,  20  ref. 

Descriptors:  'Water  development,  'Construction, 
•Leases,  'Water  shortage,  'Flood  control,  'Water 
supply,  'Recreation,  'Irrigation,  'Hydroelectric 
power,  Colorado  River  basin,  Design  criteria,  Eco- 
nomics. 

Approaches  to  avoid  the  problems  associated  with 
traditional  federal  water  construction  projects  in 
the  U.S.  are  discussed.  A  variety  of  nontraditional 
and  nonstructural  alternatives  are  described,  in- 
cluding long-term  leasing  of  water  across  state 
borders  to  alleviate  future  water  shortages  in  the 
Colorado  River  Basin.  Nonstructural  alternatives 
includes  those  projects  that  rely  on  appropriate 
land  use,  better  building  design,  demand  manage- 
ment and  increased  efficiency  in  water  and  energy 
use  to  meet  the  needs  of  flood  control,  water 
supply,  recreation,  irrigation,  and  hydropower. 
These  alternatives  should  be  very  attractive  to 
both  developed  and  developing  countries  because 
they  involve  less  capital  investment,  environmental 
damage,  and  social  disruption.  (Author's  abstract) 
W88-08221 


MEETING  DROUGHT:  A  MICRO  WATER- 
SHED DEVELOPMENT  APPROACH, 

Tata    Inst,    of   Fundamental    Research,    Bombay 

(India). 

B.  M.  Udgaonkar,  and  V.  D.  Deshpande. 

AMBIO  AMBOCX,  Vol.   16,  No.  5,  p  301-303, 

1987. 

Descriptors:  'Drought,  'Watershed  management, 
•Economic  development,  'Developing  countries, 
Social  aspects,  Management  planning,  Farming,  Ir- 
rigation, India,  Organizations,  Capital  costs,  Social 
adjustment. 

In  the  Maharashtra  state  in  India,  about  one-third 
of  the  land  and  population  are  affected  by  recur- 
ring drought  conditions.  A  micro  watershed  devel- 
opment approach  has  been  undertaken  by  the  Pani 
Panchayat,  or  water  council,  which  provides  for 
effective,  efficient,  and  equitable  use  of  water. 
Under  this  system,  lift  irrigation  schemes  are  un- 
dertaken for  groups  of  dry-land  farmers  only,  not 
for  individuals,  thus  fostering  community  spirit. 
Water  is  shared  equitably,  according  to  the  size  of 
the  family,  and  not  in  proportion  to  the  landhold- 
ing.  Water  rights  are  not  transferable  with  land;  if 
land  is  sold  the  rights  revert  to  the  Pani  Panchayat, 
thus  preventing  land  speculation.  The  beneficiaries 
share  20%  of  the  capital  cost  of  any  lift  irrigation 
project,  according  to  their  share  of  water;  the 
other  80%  is  in  the  form  of  a  government  subsidy 
or  an  interest-free  loan.  The  beneficiaries  must 
administer  and  operate  all  aspects  of  the  project. 
Growing  those  crops  which  consume  considerable 
amounts  of  water  is  forbidden,  which  makes  pro- 
tective irrigation  of  a  larger  area  of  seasonal  crops 
possible.  The  landless  can  also  share  water  and 
can,  consequently,  be  fully  employed  in  the  village 
itself,  by  becoming  sharecroppers  to  farmers  who 
own  more  land;  this  would  check  migration  to  the 
cities.  The  emphasis  of  this  program  is  on  increas- 
ing the  production  capacity  of  the  average  poor 


NORWEGIAN  RIVER  PROTECTION 

SCHEME:  A  REMARKABLE  ACHIEVEMENT 
OF  ENVIRONMENTAL  CONSERVATION, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Nature 

Conservation. 

S.  Huse. 

AMBIO  AMBOCX,  Vol.   16,  No.  5,  p  304-308, 

1987.  3  fig,  10  ref. 

Descriptors:  'Water  resources  development,  'Hy- 
droelectric power,  'Rivers,  *Water  conservation, 
'River  protection,  Natural  resources,  Economic 
development,  Norway,  Economics,  Agriculture. 

The  hydropower-producing  potential  of  Norway's 
rivers  represents  one  of  the  country's  most  valua- 
ble economic  resources,  and  has  been  a  key  factor 
in  the  transition  of  Norway  from  an  agricultural  to 
an  industrial  society.  The  efforts  to  set  aside  a 
number  of  representative  river  systems  for  pur- 
poses other  than  hydropower  development  have 
been  one  of  the  dominating  environmental  issues 
for  the  past  few  decades.  This  article  discusses 
Norway's  national  river  protection  scheme  and  the 
complex  issues  which  arise  in  the  debate  on  natural 
resource  conservation  versus  economic  develop- 
ment. (Sand-PTT) 
W88-08230 


TARGETING  TO  PROTECT  GROUNDWATER 
QUALITY, 

Tennessee  Valley  Authority,  Knoxville.  Environ- 
mental Quality  Staff. 

For  primary  bibliographic   entry  see   Field   5G. 
W88-08378 


REMOVING     IMPEDIMENTS     TO     WATER 
MARKETS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Eco- 
nomics. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-08618 


6G.  Ecologic  Impact  Of 
Water  Development 


ECOREGIONS:  AN  APPROACH  TO  SURFACE 
WATER  PROTECTION, 

For  primary  bibliographic   entry   see   Field   5G. 
W88-08004 


ENDANGERED  WOUNDFIN  AND  WATER 
MANAGEMENT  IN  THE  VIRGIN  RIVER, 
UTAH,  ARIZONA,  NEVADA, 

Nevada  Univ.,   Las  Vegas.   Dept.   of  Biological 
Sciences. 
J.  E.  Deacon. 

Fisheries,  Vol.  13,  No.  1,  p  18-24,  January-Febru- 
ary 1988.  1  fig,  7  tab,  13  ref. 

Descriptors:  'Woundfin,  'Virgin  River,  'Limnolo- 
gy, 'Aquatic  habitats,  'Water  resources  develop- 
ment, Species  composition,  Reproduction,  Popula- 
tion dynamics,  Survival,  Endangered  species, 
Flow,  Water  management,  Utah,  Arizona,  Nevada. 

Attempts  to  define  conditions  permitting  compati- 
ble existence  of  endangered  fishes  and  water  devel- 
opment projects  in  the  Virgin  River  basin  of  Utah, 
Arizona,  and  Nevada  have  met  with  limited  suc- 
cess. The  Quail  Creek  water  project  was  complet- 
ed in  1985  following  acceptance  of  conditions 
judged  essential  to  ensure  survival  of  woundfin. 
Flow  requirements  specified  for  that  project,  how- 
ever, may  have  been  violated  almost  constantly  in 
June-October  1985  and  June-September  1986.  In 
late  May  1985  the  entire  Virgin  River  immediately 
below  the  Quail  Creek  diversion  structure  disap- 
peared into  sink  holes  that  developed  in  the  river 


bed.  At  about  that  time  discharge  into  the  river 
bed  from  the  hot  saline  Pah  Tempe  springs  located 
about  4.4  km  downstream  increased  from  0.3  to  an 
estimated  0.85-1.2  cu  m/sec.  Native  fish  popula- 
tions declined  throughout  the  Utah  segment  of  the 
Virgin  River  in  1985  and  reproduction  was  poor  to 
nonexistent  above  Quail  Creek.  Some  species  re- 
covered and  reproduced  well  following  improve- 
ments in  water  quality  in  1986.  During  1985-86  the 
exotic  red  shiner  became  the  dominant  species 
throughout  the  Arizona/Nevada  reach  of  the 
Virgin  River  while  native  species  declined.  Man- 
agement of  endangered  species  in  the  Virgin  River 
requires  a  continuous  flow  of  information  on  popu- 
lation status,  habitat  requirements,  and  biotic  inter- 
actions that  must  be  integrated  into  the  numerous 
water  management  activities  in  the  system.  (Au- 
thor's abstract) 
W88-08084 


WATER   RESOURCES   MANAGEMENT:   THE 
SOCIO-POLITICAL  CONTEXT, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-Q8085 


SALINIZATION  OF  RIVERS  AND  STREAMS 
AN  IMPORTANT  ENVIRONMENTAI 

HAZARD, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08224 


DEVELOPMENT  AND  BIOLOGICAL  STATUS 
OF  LAKE  KARIBA  -  A  MAN-MADE  TROPICAI 
LAKE, 

Moi  Univ.,  Eldoret  (Kenya). 

L.  Ramberg,  S.  Bjork-Ramberg,  N.  Kautsky,  and 

C.  Machena. 

AMBIO  AMBOCX,  Vol.   16,  No.  6,  p  314-321 

1987.  4  fig,  1  tab,  55  ref. 

Descriptors:  'Lakes,  'Reservoirs,  'Succession 
Ecosystems,  Biomass,  Benthic  flora,  Benthic  fauna 
Lake  Kariba,  Zimbabwe,  Limnology. 

The  presently  dominating  plants  and  animals  am 
their  biomasses  in  the  man-made  Lake  Kariba  ar 
described  for  the  major  subsystems:  the  inundatioi 
zone,  the  littoral  zone,  the  submerged  tree  zon> 
and  the  pelagic  zone.  Since  earlier  investigations 
undertaken  in  the  1960s,  large  changes  have  oc 
curred  in  the  biota  of  most  subsystems.  Invasion 
of  several  new  species  have  occurred  with  conse 
quent  chain  effects  throughout  the  ecosystem 
Lake  adapted  species  are  replacing  the  original! 
riverine  flora  and  fauna.  Large  yearly  water-leve 
fluctuations  do  not  seem  to  have  hampered  th 
functioning  of  the  lake  ecosystem.  Howevei 
during  the  drawdown  period  large  quantities  c 
invertebrates  are  stranded  and  devoured  by  terres 
trial  scavengers.  (Author's  abstract) 
W88-08231 


FAULT  STABILITY  CHANGES  INDUCED  BI 
NEATH  A  RESERVOIR  WITH  CYCLIC  VAR1 
ATIONS  IN  WATER  LEVEL, 

Geological  Survey,  Menlo  Park,  CA. 

E.  A.  Roeloffs. 

Journal  of  Geophysical  Research  JJGBDU,  Vo 

93,  No.  B3,  p  2107-2124,  March  10  1988.  12  fig, 

tab,  29  ref,  append.  USGS  Contract   14-08-000! 

22022. 

Descriptors:  'Reservoirs,  'Seismology,  'Watt 
level,  *Geologic  fractures,  *Rock  mechanic 
•Reservoir  sites,  'Reservoir  stages,  'Water  levi 
fluctuations,  Faults,  Fault  stress,  Fault  stabilit; 
Earthquakes,  Induced  seismicity,  Seismic  studie 
Pore  pressure,  Biot  equation,  Elastic  deformatic 
equation,  Pore  fluid  flow  equation,  Lake  Meai 
USA. 

Reservoir  impoundment  apparently  produci 
earthquakes  by  triggering  slip  on  preexisting  faul 
subject  to  near-critical  tectonic  stress.  Lake  Me« 
has  been  a  site  of  induced  seismicity  since  short) 
after  it  began  to  fill.  If  it  is  remarkable  that  stre 
and  pore  pressure  changes  produced  by  impouni 
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lg  a  full  reservoir  can  trigger  earthquakes,  then  it 
>  even  more  remarkable  that  annual  fluctuations  in 
tservoir  level  can  modify  the  induced  seismicity. 
"he  stress  and  pore  pressure  changes  produced  by 

steady  periodic  variation  of  water  level  on  the 
jrface  of  a  uniform  porous  elastic  half-space  were 
valuated  using  the  fully  coupled  (Biot)  equations 
f  elastic  deformation  and  pore  fluid  flow.  Diverse 
hoices  of  material  properties  gave  a  coupled  stress 
eld  differing  from  the  elastic  stress  field  by  at 
lost  0.035  times  the  water  pressure  at  the  bottom 
f  the  reservoir.  Peak  coupled  pore  pressure 
hange  can  lag  peak  water  level.  The  maximum  lag 
icreases  as  B  decreases,  where  B  is  the  ratio  of 
ore  pressure  increase  to  mean  compressive  stress 
icrease  under  undrained  conditions.  Directly  be- 
eath  the  reservoir  peak  pore  pressure  in  the 
nnual  cycle  can  lag  peak  water  level  most  10  days 

B  =  0.80,  but  can  lag  by  up  to  122  days  if  B  = 
.11.  B  and  c  also  influence  the  timing  of  the 
reatest  destabilization.  If  B  and  c  are  low,  maxi- 
lum  destabilization  at  low  water  level  is  possible 
>r  faults  that  are  stabilized  by  the  weight  of  the 
servoir;  this  mechanism  may  have  operated  at 
ake  Mead.  The  fully  coupled  solution  was  com- 
ared  with  an  uncoupled  solution,  with  a  solution 
tat  is  coupled  but  which  assumes  incompressible 
>lid  and  fluid  constituents  (consolidation)  and 
rith  a  decoupled  solution  in  which  the  difference 
stween  the  pore  pressure  field  and  B  times  the 
astic  mean  compressive  stress  obeys  a  homogene- 
us  diffusion  equation.  The  uncoupled  and  consoli- 
Jtion  solutions  respectively  underestimate  and 
verestimate  pore  pressure  during  short-term  res- 
•voir  level  fluctuations.  The  decoupled  solution 
»rees  closely  with  the  fully  coupled  solution  for 
le  problem  studied  here.  (Miller-PTT) 
/88-08244 


ACIFIC  NORTHWEST  RIVERS  STUDY:  AS- 
ESSMENT  GUIDELINES,  MONTANA, 

lontana    Dept.    of    Fish,    Wildlife    and    Parks, 

elena. 

or  primary  bibliographic  entry  see  Field  2E. 

/88-08409 


RCHAEOMAGNETIC  DATES  AND  THE  HO- 
[OKAM  PHASE  SEQUENCE, 

olorado  State  Univ.,  Fort  Collins.  Dept.  of  An- 
iropology. 

L.  Eighmy,  and  R.  H.  McGuire. 
vailable  from  the  National  Technical  Information 
srvice,  Springfield,  VA.  22161  as  PB88-185012. 
rice  codes:  A05  in  paper  copy;  A01  in  microfiche, 
ureau  of  Reclamation  Report  No.  DI-BR-APO- 
CRS-88-3,  February  1988.  88  p,  33  fig,  6  tab,  35 
:f,  3  append.  Bureau  of  Reclamation  Contract  No. 
PG-32-12570. 

lescriptors:   'Archaeology,   *Hohokam,  Anthro- 
alogy,  Indians,  Social  aspects,  Magnetic  studies. 

ew  things  in  Southwestern  archaeology  are  so 
idely  and  hotly  contested  as  the  Hohokam  phase 
:quence  and  chronology.  The  reanalysis  of  695 
ohokam  archaeomagnetic  samples  has  shown 
lat  the  mean  phase  virtual  geomagnetic  pole 
/GP)  locations  fall  very  close  to  the  master 
authwest  VGP  curve  in  their  correct  relative 
rder.  By  averaging  the  sets  of  individual  archaeo- 
agnetic  dates,  reasonable  estimates  of  mean  phase 
ites  are  produced.  Using  these  means  and  date 
inges,  a  final  archaeomagnetic  chronology  was 
roduced.  The  chronology  does  not  completely 
ipport  any  previously  proposed  chronology, 
'ith  respect  to  the  Phoenix  Basin,  little  support  is 
/ident  for  the  early  portion  of  one  long  chronolo- 
y.  On  the  other  hand,  the  Soho  phase  in  the 
chaeomagnetic  chronology  is  nearly  100  years 
mger  than  suggested  by  one  previously  docu- 
lented  short  chronology  (the  Schiffer  chronolo- 
y).  In  the  Tucson  Basin,  the  archaeomagnetic 
ironology  does  not  support  the  Schiffer  place- 
lent  of  the  Rillito  phase,  and  the  archaeomagnetic 
ironology  places  the  Tanque  Verde  phase  earlier 
lan  most  of  the  previously  proposed  chronolo- 
les.  (Lantz-PTT) 
'88-08424 


ISTRIBUTION      AND      RELATIVE      ABUN- 
ANCE  OF  THE  NILE  PERCH  (LATES  NILO- 


TICUS   (L.)   PISCES:   CENTROPOMIDAE)   IN 
LAKE  KAIN  JI,  NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08583 


IMPACT  OF  HYDROELECTRIC  DEVELOP- 
MENT ON  THE  AMAZONIAN  ENVIRON- 
MENT: WITH  PARTICULAR  REFERENCE  TO 
THE  TUCURUI  PROJECT, 

University  Coll.  of  Swansea  (Wales).  Centre  for 

Development  Studies. 

C.  Barrow. 

Journal  of  Biogeography  JBIODN,  Vol.  15,  No.  1, 

p  67-78,  January  1988.  2  fig,  2  tab,  55  ref. 

Descriptors:  *Dam  effects,  'Environmental  impact 
assessment,  'Amazon,  'Tucurui  project,  'Hydro- 
electric power,  'Ecological  effects,  'Dam  con- 
struction, Catchment  areas,  Brazil,  Dams,  Tropical 
regions. 

Brazil  has  begun  to  exploit  the  hydroelectric  po- 
tential of  Amazonia.  The  Tucurui  Dam  is  the  first 
of  many  large  hydroelectric  projects  planned  for 
Amazonian  Brazil  to  be  completed.  Without  doubt, 
the  environmental  impact  assessment  studies  car- 
ried out  at  Tucurui  have  great  value  for  planning 
future  Amazonian  (and  other  humid  tropical)  hy- 
droelectric projects.  A  review  of  information  on 
the  environmental  impacts  of  the  Tucurui  Project 
is  presented  together  with  observations  made  by 
the  author  during  field  visits  to  the  Tocantins  Basin 
and  Belem  region  in  1981,  1983  and  1985.  It  is 
concluded  that  there  is  a  need  for  more  study  of 
impacts  downstream  of  Tucurui,  also  for  some 
assessment  of  the  effects  of  increasing  the  number 
of  turbines  operating  there,  and  for  an  examination 
of  why  some  predicted  difficulties  have  not  in 
practice  been  avoided.  An  attempt  is  made  to 
gather  together  the  available  information  on  other 
hydroelectric  projects  under  construction  or  pro- 
posed for  construction  in  Amazonian  Brazil.  (Au- 
thor's abstract) 
W88-08604 


ABUNDANCE  OF  YOUNG  BROWN  SHRIMP 
IN  NATURAL  AND  SEMI-IMPOUNDED 
MARSH  NURSERY  AREAS:  RELATION  TO 
TEMPERATURE  AND  SALINITY, 

Louisiana  Agricultural  Experiment  Station,  Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08750 


EFFECTS  OF  IMPOUNDMENTS  AND  WATER 
POLLUTION  ON  INVERTEBRATE  COMMU- 
NITIES IN  RIVERS  AND  PLAINS  OF  THE 
HARZ  MOUNTAINS  (WIRKUNG  VON  TAL- 
SPERREN  UND  GEWASSERBELASTUNG  AUF 
INVERTEBRATENGESELLSCHAFTEN  IN 

FLIEBGEWASSERN  UND  AUEN  DES 
HARZES), 

Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Zoologisches  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08820 


FACTORS  CONTROLLING  PRIMARY  PRO- 
DUCTION IN  TWO  RIVERS  RESULTING 
FROM  A  REDUCTION  IN  FLOW,  (FACTEURS 
CONTROLANT  LA  PRODUCTION  PRIMAIRE 
DANS  DEUX  RIVIERES  SOUMISES  A  UNE 
FORTE  REDUCTION  DE  DEBIT), 
Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08872 

7.  RESOURCES  DATA 
7A.  Network  Design 

OPTIMAL  DESIGN  OF  FIELD  EXPERIMENTS 
FOR  DETERMINATION  OF  PRODUCTION 
FUNCTIONS, 

Stichting     voor     Bodemkartering,     Wageningen 


RESOURCES  DATA— Field  7 
Network  Design — Group  7A 

(Netherlands).  Dept.  of  Soil  Physics  and  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  3F. 
W88-07998 


DESIGN  AND  EVALUATION  OF  REGIONAL 
WEATHER  MONITORING  NETWORKS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J.  B.  Harcum,  and  J.  C.  Loftis. 
American     Society     of    Agricultural     Engineers 
TAAEAJ,  Vol.  30,  No.  6,  p  1673-1678,  November- 
December  1987.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Weather  monitoring,  'Irrigation 
scheduling,  'Irrigation  engineering,  'Model  stud- 
ies, 'Regional  analysis,  'Evapotranspiration, 
Design  criteria,  Design  standards,  Stochastic  proc- 
ess, Spatial  distribution,  Networks,  Colorado, 
Mapping. 

Irrigation  scheduling  on  a  regional  level  is  often 
supported  by  a  weather  monitoring  network  for 
estimating  reference  evapotranspiration,  E  sub  tr. 
The  estimation  error  for  E  sub  tr  can  be  used  as  a 
quantitative  basis  for  designing  new  networks  or 
modifying  existing  networks.  Kalman  filtering  pro- 
vides a  convenient  means  for  both  estimating  E  sub 
tr  in  multistration  networks  and  quantifying  the 
estimation  error.  The  procedure  explicitly  consid- 
ers spatial  and  temporal  correlation  of  the  E  sub  tr 
stochastic  process  as  well  as  measurement  error. 
Application  of  the  Kalman  filtering  approach  to 
network  design  and  evaluation  is  illustrated  using 
an  existing  network  in  Colorado.  The  procedure  is 
used  to  develop  contour  maps  of  estimation  error 
for  proposed  network  configurations.  These  maps 
are  then  used  to  evaluate  adequacy  of  station  densi- 
ty and  locations.  (Author's  abstract) 
W88-08058 


TIME  SERIES  ANALYSIS  OF  WATER  QUAL- 
ITY DATA  FROM  LAKE  ONTARIO:  IMPLICA- 
TIONS FOR  THE  MEASUREMENT  OF 
WATER  QUALITY  IN  LARGE  AND  SMALL 
LAKES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-08103 


ECOTOXICOLOGY:  A  FRAMEWORK  FOR  IN- 
VESTIGATIONS OF  HAZARDOUS  CHEMI- 
CALS IN  THE  ENVIRONMENT, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08222 


SPATIAL  DISTRIBUTION  OF  PRE-WARM 
FRONT  RAINFALL  IN  THE  MEDITERRANE- 
AN AREA, 

Consiglio     Nazionale     delle     Ricerche,     Perugia 
(Italy).  1st.  di  Ricerca  per  la  Protezione  Idrogeolo- 
gica  nell'  Italia  Centrale. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08294 


NITRATE  IN  THE  INTERMEDIATE  VADOSE 
ZONE  BENEATH  IRRIGATED  CROPLAND, 

Nebraska     Univ.,     Lincoln.     Conservation     and 

Survey  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08313 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY.  Computer  Technology 

Div. 

A.  C.  Bumb,  C.  R.  McKee,  R.  B.  Evans,  and  L.  A. 

Eccles. 

Ground   Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  2,  p  102-114,  Spring  1988.  14  fig,  2  tab, 

39  ref. 
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Field  7— RESOURCES  DATA 


Group  7A — Network  Design 

Descriptors:  'Groundwater  pollution,  'Waste  dis- 
posal, 'Path  of  pollutants,  'Soil  contamination, 
•Network  design,  Lysimeter  leak  detector  net- 
work, Soil  moisture,  Hydraulic  conductivity, 
Waste  dumps,  Vadose  zone,  Geomorphology, 
Model  studies,  Mathematical  models,  Interstitial 
water,  Land  disposal,  Reservoirs. 

Sampling  of  soil  pore  moisture  in  the  vadose  zone 
underneath  land  disposal  facilities  (landfills  and 
surface  impoundments)  for  hazardous  waste  has 
been  suggested  as  an  'early  warning  system'  to 
detect  leakage  from  thee  facilities.  Some  states 
require  vadose  zone  moisture  sampling  at  such 
sites.  Given  a  leak  of  a  particular  size,  mathemati- 
cal models  can  estimate  the  necessary  moisture 
sample  volume  collection  times  and  lysimeter  spac- 
ings  to  guarantee  detection  of  the  leak  in  a  homo- 
geneous medium.  Examination  of  47  hazardous 
waste  sites  existing  in  19S4  indicated  that  most 
were  located  in  areas  with  water  tables  too  shallow 
to  permit  vadose  zone  detection  monitoring.  Sev- 
eral of  the  47  sites  had  soils  that  could  be  described 
as  loamy  sand,  silt  loam  or  silty  clay.  Using  these 
three  soils  as  examples,  the  process  of  lysimeter 
leak-detector  network  design  has  been  illustrated. 
For  a  particular  loamy  sand  with  a  saturated  hy- 
draulic conductivity  of  0.000006  cm/sec,  the  maxi- 
mum ceramic  lysimeter  spacing  is  15.5  feet  at  a 
depth  of  30  ft  to  collect  a  moisture  sample  of  10 
mL  in  one  week  from  a  1  square  ft  leak.  For  a  silt 
loam,  maximum  lysimeter  spacing  would  be  17  ft 
at  a  depth  of  15  ft.  For  silty  clays,  the  maximum 
lysimeter  spacing  is  7  ft  at  a  depth  of  2  ft;  maxi- 
mum emplacement  depth  is  about  9  ft.  Calculations 
show  that  in  some  soils,  suction  lysimeters  will  not 
be  able  to  collect  usable  moisture  samples.  Since 
soil  properties  vary  widely  and  lysimeter  spacing  is 
strongly  dependent  on  soil-moisture  characteris- 
tics, appropriate  soil  measurements  and  modeling 
must  be  performed  at  each  disposal  facility  to 
estimate  lysimeter  performance  and  to  select  loca- 
tions for  emplacement.  (Author's  abstract) 
W88-08315 


SIMULATION  OF  VAPOR  TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE:  IN- 
TERPRETATION OF  SOIL-GAS  SURVEYS, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08316 


THREE-DIMENSIONAL  ANALYTICAL 

MODEL  TO  AID  IN  SELECTING  MONITOR- 
ING LOCATIONS  IN  THE  VADOSE  ZONE, 

In-Situ,  Inc.,  Laramie,  WY. 

C.  R.  McK.ee,  and  A.  C.  Bumb. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  2,  p  124-136,  Spring  1988.  14  fig,  1  tab, 

35  ref,  1  append. 

Descriptors:  •Soil  contamination,  'Groundwater 
pollution,  'Path  of  pollutants,  'Model  studies, 
Monitoring,  Flow  dynamics,  Infiltration,  Vadose 
zone,  Mathematical  model,  Computer  models. 

This  paper  describes  a  fast,  three-dimensional,  ap- 
proximate analytical  solution  to  the  moisture  con- 
tent in  the  unsaturated  zone.  An  analytical  solution 
is  available  for  steady-state  drainage,  whereas  an 
approximate  analytical  solution  is  available  for  the 
transient  case.  The  model  will  handle  an  arbitrary 
distribution  of  fluid  sources,  as  well  as  vertical  and 
horizontal  impermeable  boundaries.  The  model 
may  be  applied  to  predict  the  incursion  of  fluid 
from  accidental  leakage  or  infiltration  over  large 
areas  from  unlined  ponds  and  land  treatment  sites. 
The  model  is  quite  useful  as  an  aid  in  designing 
monitoring  or  premonitoring  programs  near  haz- 
ardous waste  sites.  Examples  are  presented  to  dem- 
onstrate the  model's  utility  in  estimating  the  maxi- 
mum spread  of  a  contaminant,  the  extent  to  which 
the  fluid  may  spread  with  depth,  the  regions  of 
high  and  low  capillary  pressure,  and  the  non-linear 
behavior  of  the  saturation  when  drainage  from 
several  sources  is  considered.  These  results  are 
useful  for  the  placement  of  monitoring  locations 
and  the  selection  of  appropriate  instruments,  and  as 
a  tool  in  working  with  regulatory  agencies  to 
design  monitoring  programs.  (Author's  abstract) 
W88-083I7 


MONITORING  OF  RECHARGE  WATER 
QUALITY  UNDER  WOODLAND, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Soil 
and  Groundwater. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08329 


PACIFIC  NORTHWEST  RIVERS  STUDY:  AS- 
SESSMENT GUIDELINES,  MONTANA, 

Montana    Dept.    of    Fish,    Wildlife    and    Parks, 

Helena. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-08409 


COMPARISONS  OF  WET  AND  DRY  DEPOSI- 
TION: THE  FIRST  YEAR  OF  TRIAL  DRY  DEP- 
OSITION MONITORING, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

B.  B.  Hicks,  R.  P.  Hosker,  and  J.  D.  Womack. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.   1987.  p   196-203,  6  fig,  5  ref. 

Descriptors:  'Data  acquisition,  'Deposition,  'Acid 
rain,  'Sulfur,  'Dry  deposition,  'Sampling,  'Data 
interpretation,  Comparison  studies,  Particulate 
matter,  Air-earth  interfaces,  Filters. 

A  trial  program  has  been  initiated  to  test  inferential 
methods  for  measuring  dry  deposition.  Although 
present  capabilities  are  very  limited,  preliminary 
results  for  sulfur  deposition  at  a  few  selected  loca- 
tions confirm  expectations  that  submicron  particle 
deposition  contributes  far  less  sulfur  than  does 
sulfur  dioxide  gas  exchange  at  the  surface.  Overall, 
average  total  deposition  of  sulfur  by  dry  mecha- 
nisms appears  to  be  much  the  same  as  by  wet 
deposition  in  the  northeast,  although  the  short- 
term  difference  can  be  large  (in  either  direction)  at 
any  particular  location.  (See  also  W88-08442)  (Au- 
thor's abstract) 
W88-08458 


COMPARISON  OF  WEEKLY  AND  DAILY  WET 
DEPOSITION  SAMPLING  RESULTS, 

Environmental  Monitoring  and  Services,  Inc.,  Ca- 

marillo,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08462 


MEASUREMENT  OF  ATMOSPHERIC  GASES 
BY  LASER  ABSORPTION  SPECTROMETRY, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08466 


CHEMICAL  INSTRUMENTATION  OF  AT- 
MOSPHERIC WET  DEPOSITION  PROCESS- 
ES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08467 


DRASTIC:  A  STANDARDIZED  SYSTEM  FOR 
EVALUATING  GROUND  WATER  POLLUTION 
POTENTIAL  USING  HYDROGEOLOGIC  SET- 
TINGS, 

National   Water   Well   Association,  Worthington, 

OH. 

L.  Aller,  T.  Bennett,  J.  H.  Lehr,  R.  J.  Petty,  and 

G.  Hackett. 

National  Water  Well  Association,  Dublin,  Ohio. 

Environmental    Protection    Agency    Report    No. 

EPA-6O0/2-87-035,  April   1987.  455  p,  45  fig,  40 

tab,  485  ref,  4  append.  EPA  Contract  No.  CX- 

810715-01. 

Descriptors:  'Water  pollution  prevention,  'Path  of 
pollutants,  'Mapping,  'Groundwater  pollution, 
•Geohydrology,  'Data  interpretation,  Groundwat- 
er movement,  DRASTIC,  Computer  programs, 
Aquifers,  Solute  transport,  Permeability  coeffi- 
cient, Monitoring,  Soils,  Topography. 


A  methodology  is  described  that  will  allow  the 
pollution  potential  of  any  hydrogeologic  setting  to 
be  systematically  evaluated  anywhere  in  the 
United  States.  The  system  has  two  major  portions: 
the  designation  of  mappable  units,  termed  hydro- 
geologic  settings,  and  the  superposition  of  a  rela- 
tive rating  system  called  DRASTIC.  Hydrogeolo- 
gic settings  form  the  basis  of  the  system  and  incor- 
porate the  major  hydrogeologic  factors  which 
affect  and  control  groundwater  movement  includ- 
ing depth  to  water,  net  recharge,  aquifer  media, 
soil  media,  topography,  impact  of  the  vadose  zone 
media  and  hydraulic  conductivity  of  the  aquifer. 
These  factors,  which  form  the  acronym  DRAS- 
TIC, are  incorporated  into  a  relative  ranking 
scheme  that  uses  a  combination  of  weights  and 
ratings  to  produce  a  numerical  value  called  the 
DRASTIC  Index.  Hydrogeologic  settings  are 
combined  with  DRASTIC  Indexes  to  create  units 
which  can  be  graphically  displayed  on  a  map.  The 
application  of  the  system  to  10  hydrogeologically 
variable  counties  resulted  in  maps  with  symbols 
and  colors  which  illustrate  areas  of  groundwater 
contamination  vulnerability.  The  system  optimizes 
the  use  of  existing  data  to  rank  areas  with  respect 
to  pollution  potential  to  help  direct  investigations 
and  resource  expenditures  and  to  prioritize  protec- 
tion, monitoring  and  cleanup  efforts.  (Author's  ab- 
stract) 
W88-08510 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  I. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  48  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Con- 
necticut, Maine,  Massachusetts,  New  Hampshire, 
Rhode  Island,  Vermont. 


The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Connecticut,  Maine,  Mas- 
sachusetts, New  Hampshire,  Rhode  Island,  and 
Vermont.  (Lantz-PTT) 
W88-08516 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  II. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  31  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  New 
Jersey,  New  York,  Puerto  Rico,  Virgin  Islands. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  and/or 
territorial  requirements  for  goundwater  monitoring 
wells  at  waste  disposal  sites,  construction  standards 
for  monitoring  wells,  and  record  keeping,  permits 
and  notices  for  well  construction,  are  discussed  in 
this  report  for  the  following  states  and  territories: 
New  Jersey,  New  York,  Puerto  Rico,  and  the 
Virgin  Islands.  (Lantz-PTT) 
W88-08517 


156 


RESOURCES  DATA— Field  7 
Network  Design — Group  7A 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  DX 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  42  p,  append. 

Descriptors:  'Groundwater  quality,  "Water  qual- 
ity control,  *Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Mary- 
land, District  of  Columbia,  Pennsylvania,  Virginia, 
West  Virginia,  Delaware. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  and  mu- 
nicipal requirements  for  goundwater  monitoring 
wells  at  waste  disposal  sites,  construction  standards 
for  monitoring  wells,  and  record  keeping,  permits 
and  notices  for  well  construction,  are  discussed  in 
this  report  for  the  following  states  and  municipali- 
ties: Delaware,  Washington,  DC,  Maryland,  Penn- 
sylvania, Virginia,  West  Virginia.  (Lantz-PTT) 
W88-08518 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  IV. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  65  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Ala- 
bama, Florida,  Georgia,  Kentucky,  Mississippi, 
North  Carolina,  South  Carolina,  Tennessee. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Alabama,  Florida,  Geor- 
gia, Kentucky,  Mississippi,  North  Carolina,  South 
Carolina,  and  Tennessee.  (Lantz-PTT) 
W88-08519 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  V. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  48  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Illi- 
nois, Indiana,  Michigan,  Minnesota,  Ohio,  Wiscon- 


The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Illinois,  Indiana,  Michigan, 
Minnesota,  Ohio,  and  Wisconsin.  (Lantz-PTT) 
W88-08520 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VI. 

National   Water   Well    Association,   Dublin,   OH. 


National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  39  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Arkan- 
sas,  Louisiana,  New  Mexico,  Oklahoma,  Texas. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Arkansas,  Louisiana,  New 
Mexico,  Oklahoma,  and  Texas.  (Lantz-PTT) 
W88-08521 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VT1. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  34  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Iowa, 
Kansas,  Missouri,  Nebraska. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Iowa,  Kansas,  Missouri, 
and  Nebraska.  (Lantz-PTT) 
W88-08522 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  VIII. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  50  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Colo- 
rado, Montana,  North  Dakota,  South  Dakota, 
Utah,  Wyoming. 

The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  require- 
ments for  goundwater  monitoring  wells  at  waste 
disposal  sites,  construction  standards  for  monitor- 
ing wells,  and  record  keeping,  permits  and  notices 
for  well  construction,  are  discussed  in  this  report 
for  the  following  states:  Colorado,  Montana,  North 
Dakota,  South  Dakota,  Utah,  and  Wyoming. 
(Lantz-PTT) 
W88-08523 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  IX. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  46  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys,  Ameri- 
can Samoa,  Arizona,  California,  Guam,  Hawaii, 
Nevada. 


The  National  Water  Well  Association,  in  its  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  of  federal  and  state 
legislation  and  regulations  impacting  the  ground- 
water industry  concerning  maintenance  of  ground- 
water quality.  Monitoring  well  installation,  indi- 
vidual licensure  and/or  registration,  state  and  terri- 
torial requirements  for  goundwater  monitoring 
wells  at  waste  disposal  sites,  construction  standards 
for  monitoring  wells,  and  record  keeping,  permits 
and  notices  for  well  construction,  are  discussed  in 
this  report  for  the  following  states  and  territories: 
American  Samoa,  Arizona,  California,  Guam, 
Hawaii,  and  Nevada.  (Lantz-PTT) 
W88-08524 


SUMMARY  OF  STATE  GROUND  WATER 
QUALITY  MONITORING  WELL  REGULA- 
TIONS -  EPA  REGION  X. 

National  Water  Well  Association,  Dublin,  OH. 
National  Water  Well  Association,  Dublin,  Ohio. 
May  1986.  32  p,  append. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity control,  'Monitoring  wells,  'Regulations, 
Waste  disposal,  Licenses,  Permits,  Surveys, 
Alaska,  Idaho,  Oregon,  Washington. 

The  National  Water  Well  Association,  in  tis  liaison 
function  between  industry  and  government,  con- 
ducted a  nationwide  survey  that  of  federal  and 
state  legislation  and  regulations  impacting  the 
groundwater  industry  concerning  maintenance  of 
groundwater  quality.  Monitoring  well  installation, 
individual  licensure  and/or  registration,  state  re- 
quirements for  goundwater  monitoring  wells  at 
waste  disposal  sites,  construction  standards  for 
monitoring  wells,  and  record  keeping,  permits  and 
notices  for  well  construction,  are  discussed  in  this 
report  for  the  following  states:  Alaska,  Idaho, 
Oregon,  and  Washington.  (Lantz-PTT) 
W88-08525 


EFFECTS  OF  STORM  AND  GAGE  LOCATION 
ON  TRIBUTARY  LOAD  ESTIMATE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

K.  W.  Bedford,  and  D.  J.  Mark. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.114,  No.  2,  p  352-367,  April  1988.  7  fig,  4  tab, 
22  ref.  NOAA  Sea  Grant  NA84AA-D-0079  R/ 
EM-4. 

Descriptors:  'Nonpoint  pollution  sources,  'Path  of 
pollutants,  'Pollution  load,  'Water  pollution, 
'Lakes,  'Great  Lakes,  'Gages,  'Data  collection, 
'Solute  transport,  Lake  Erie,  Chlorides,  Model 
studies,  Sampling,  Spatial  distribution. 

Monthly  and  annual  pollution  loads  delivered  to 
Great  Lakes  receiving  waters  are  made  from  data 
often  collected  far  upstream  of  the  mixing  zone  at 
the  tributary  receiving  water  confluence.  The  reli- 
ability of  confluence  loading  estimates  as  deter- 
mined from  these  upstream  gages  has  not  been 
established.  Using  data  collected  during  1981  in 
Sandusky  Bay-Lake  Erie,  a  combined  hydrody- 
namic  and  chloride  transport  model  is  used  to 
synthesize  the  load  at  the  confluence.  This  load  is 
compared  to  that  obtained  with  data  collected 
during  the  same  time  period  from  the  U.S.  Geolog- 
ical Survey  (USGS)  Fremont,  Ohio  gage  which  is 
29  km  upstream  of  the  confluence.  The  load  at  the 
confluence  was  2.5  times  greater  than  that  estimat- 
ed with  the  USGS  data.  The  difference  is,  for  the 
conservative  substance  sampled  here,  attributed  to 
a  timing  or  phasing  error.  However,  the  implica- 
tion for  nonconservative  substance  load  estimates 
is  that  this  difference  would  be  more  severe  from 
that  resulting  from  a  timing  problem.  (Author's 
abstract) 
W88-08574 


TEMPORAL    SAMPLING    AND    DISCHARGE 
ASYMMETRY  IN  SALT  MARSH  CREEKS, 

Manchester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-08730 
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Field  7— RESOURCES  DATA 


Group  7A — Network  Design 

STUDIES  OF  THE  SAMPLING  TIME  OF  THE 
EFFLUENT   OF  THE   MUNICIPAL   SEWAGE 
TREATMENT  PLANT  TO  EVALUATE  THE  EF- 
FECTS  ON  THE  GROWTH   OF  PORPHYRA 
YEZOENSIS,  (IN  JAPANESE), 
Tokyo  Univ.  of  Fisheries  (Japan). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-08890 


COMPUTER  UTILIZATION  IN  DISTRIBU- 
TION (L'UTILISATION  DES  ORDINATEURS 
DANS  LA  DISTRIBUTION), 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 
wijk  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5F. 
W8  8-08920 


7B.  Data  Acquisition 


NONCONTACT  LASER  SYSTEM  FOR  MEAS- 
URING SOIL  SURFACE  TOPOGRAPHY, 

National  Soil  Erosion  Lab.,  West  Lafayette,  IN. 

C.  Huang,  I.  White,  E.  G.  Thwaite,  and  A. 

Bendeli. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  350-355,  March-April  1988.  1 1  fig,  10  ref. 

Descriptors:  *Soil  surface  topography,  *Lasers, 
•Measuring  instruments,  Performance  evaluation, 
Hydrology,  Rainfall  intensity,  Runoff,  Erosion, 
Retention,  Rainfall  impact. 

Soil  surface  topography  profoundly  influences 
runoff  hydrodynamics,  soil  erosion,  and  surface 
retention  of  water.  Here  is  described  an  optical 
noncontact  system  for  measuring  soil  surface  to- 
pography. Soil  elevation  is  measured  by  projecting 
a  laser  beam  onto  the  surface  and  detecting  the 
position  of  the  interception  point.  The  optical  axis 
of  the  detection  system  is  oriented  at  a  small  angle 
to  the  incident  beam.  A  low-power  HeNe  (Helium- 
Neon)  laser  is  used  as  the  laser  source,  a  photo- 
diode  array  is  used  as  the  laser  image  detector  and 
an  ordinary  35-mm  single  lens  refex  camera  pro- 
vides the  optical  system  to  focus  the  laser  image 
onto  the  diode  array.  A  wide  spectrum  of  measure- 
ment ranges  (R)  and  resolutions  are  selectable, 
from  1  mm  to  1  m.  These  are  determined  by  the 
laser-camera  distance  and  angle,  the  focal  length  of 
the  lens,  and  the  sensing  length  of  the  diode  array 
and  the  number  of  elements  (N)  contained  in  the 
array.  The  resolution  of  the  system  is  approximate- 
ly R/2N.  We  show  for  the  system  used  here  that 
this  resolution  is  approximately  0.2%.  In  the  con- 
figuration selected,  elevation  changes  of  0.16  mm 
could  be  detected  over  a  surface  elevation  range  of 
87  mm.  The  sampling  rate  of  the  system  is  1000 
Hz,  which  permits  soil  surfaces  to  be  measured  at 
speeds  of  up  to  1  m/s  with  measurements  taken  at 
1-mm  spacing.  Measurements  of  individual  rain- 
drop impacts  on  the  soil  and  of  soil  surfaces  before 
and  after  rain  show  the  versatility  of  the  laser 
surface  profiler,  which  has  applications  in  studies 
of  erosion  processes,  surface  storage  and  soil  traffi- 
cability.  (Author's  abstract) 
W88-07990 


FEASIBILITY  OF  USING  SEQUENTIAL  EX- 
TRACTION TECHNIQUES  FOR  ARSENIC 
AND  SELENIUM  IN  SOILS  AND  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-07994 


DETERMINATION  OF  INORGANIC  ARSENIC 
(III)  AND  ARSENIC  (III  PLUS  V)  USING 
AUTOMATED  HYDRIDE-GENERATION 

ATOMIC-ABSORPTION  SPECTROMETRY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08002 


RAPID  DETERMINATION  OF  MAGNESIUM 
AND  CALCIUM  HARDNESS  IN  WATER  BY 
ION  CHROMATOGRAPHY, 

Ames  Lab.,  IA. 


For  primary  bibliographic  entry  see  Field  2K. 
W88-08021 


ANALYSIS  OF  RAIN  WATER  BY  DIFFEREN- 
TIAL-PULSE STRIPPING  VOLTAMMETRY  IN 
NITRIC  ACID  MEDIUM, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08022 


SIMPLE  TECHNIQUE  FOR  ESTIMATING  AB- 
SORPTION AND  SCATTERING  COEFFI- 
CIENTS, 

Upstate  Freshwater  Inst.,  Inc.,  Syracuse,  NY. 
S.  W.  Effler,  R.  Roop,  and  M.  G.  Perkins. 
Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,   p   397-404,   April    1988.   4  fig,   2  tab,   23   ref. 

Descriptors:  *Scattering  coefficients,  'Absorption, 
•Optical  properties,  'Light  quality,  •Analytical 
methods,  Model  studies,  Limnology,  Prediction, 
Lakes,  Estimating,  Transparency,  Light  penetra- 
tion, Secchi  disks. 

Results  from  five  different  test  systems,  which 
include  a  wide  range  of  optical  conditions,  indicate 
credible  estimates  of  the  values  of  the  absorption 
and  scattering  coefficients  can  be  calculated  from 
paired  measurements  of  Secchi  disc  transparency 
and  the  diffuse  attenuation  coefficient.  The  diag- 
nostic utility  of  the  estimates  in  identifying  compo- 
nents and  processes  that  regulate  light  penetration 
is  demonstrated  for  three  different  cases.  The 
simple  estimation  technique  is  valuable  in  the  anal- 
ysis of  existing  data  bases  that  lack  comprehensive 
optical  information  to  develop  and  evaluate  alter- 
nate models  for  light  penetration  and  to  establish 
the  experimental  needs  of  future  field  programs  to 
support  lake  management  efforts.  (Author's  ab- 
stract) 
W88-08047 


MODEL     PREDICTIONS     OF     WATERSHED 
EROSION  COMPONENTS, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics Section. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-08049 


IRRIGATION  WATER  DELIVERY  SYSTEM 
OPERATION  VIA  AGGREGATE  STATE  DY- 
NAMIC PROGRAMMING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W88-08051 


SEPARABLE  LINEAR  ALGORITHM  FOR  HY- 
DROPOWER  OPTIMIZATION, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  8C. 
W88-08052 


ESTIMATION  OF  ATMOSPHERIC  LIQUID- 
WATER  AMOUNT  BY  NIMBUS  SMMR  DATA: 
A  NEW  METHOD  AND  ITS  APPLICATION  TO 
THE  WESTERN  NORTH-PACIFIC  REGION, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 

T.  Takeda,  and  G.  Liu. 

Journal  of  the   Meteorological   Society  of  Japan 

JMSJAU,  Vol.  65,  No.  6,  p  931-947,  December 

1987.  16  fig,  16  ref. 

Descriptors:  *Remote  sensing,  'Microwave  radio- 
metry,  *Atmospheric  water,  *Clouds,  'Cloud 
liquid  water,  'Precipitation,  'Radiometry,  Cloud 
physics,  Estimating,  Satellite  technology,  Micro- 
waves, Climatology,  Cloud  cover,  Water  vapor, 
Rainfall,  Pacific  Ocean,  Tropic  zone,  Subtropic 
zone,  Temperate  zone. 

There  is  an  urgent  need  to  estimate  liquid  water 
amount  in  extensive  clouds,  in  order  to  investigate 
the  cloud  water  to  rainwater  conversion  process  in 
them,  their  radiative  properties,  and  their  climato- 


logical  features.  A  new  method  of  estimating  verti- 
cally-integrated liquid  water  amount  and  identify- 
ing precipitating  clouds  is  presented;  it  uses 
Nimbus  7  satellite  scanning  multichannel  micro- 
wave radiometer  data  and  is  based  on  calculations 
of  microwave  radiative  transfer.  Using  the  climato- 
logical  values  of  atmospheric  water-vapor  amount 
and  sea  surface  temperature,  the  primary  values  of 
integrated  liquid  water  amount  were  determined 
from  microwave  radiative  data  at  18  GHz  and  37 
GHz  on  the  assumption  that  clouds  are  composed 
of  water  drops  so  small  that  the  scattering  in 
microwave  bands  can  be  completely  neglected.  By 
comparing  18  and  37  GHz  data  for  different  types 
of  clouds,  it  was  concluded  that  the  best  estimated 
value  is  that  at  37  GHz  when  liquid  water  amount 
is  small,  and  a  linear  combination  of  data  from  the 
two  frequencies  when  the  amount  is  large.  Com- 
parison with  other  methods  showed  that  the  new 
method  gives  reasonable  estimates  for  both  precipi- 
tating and  non-precipitating  clouds.  Furthermore, 
comparison  of  the  difference  between  18  and  37 
GHz  data  and  hourly  rainfall  suggests  that  if  the 
difference  is  larger  than  10  mg/cc  the  clouds  may 
be  supposed  to  be  precipitating.  The  method  was 
applied  to  clouds  in  the  western  North  Pacific 
region  in  February  1980.  Average  integrated  liquid 
water  amount  was  about  20  mg/cc  for  low-level 
clouds  and  36  mg/cc  for  high-top  clouds;  when 
liquid  water  amount  was  larger  than  100  mg/cc, 
clouds  were  identified  to  be  precipitating  without 
regard  to  type.  In  tropical  and  subtropical  zones, 
integrated  liquid  water  amount  was  roughly  pro- 
portional to  cloud  amount  but  much  less  for  the 
same  cloud  amount  at  middle  latitudes.  (Shidler- 
PTT) 
W88-08123 


BENCH-SCALE    EVALUATION    OF    COAGU- 
LANTS FOR  LOW  TURBIDITY  WATER, 

Colorado  Dept.  of  Health,  Denver. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08130 


APPLICATION  OF  DIALYSIS  BAGS  FOR 
MONITORING  THE  GROUNDWATER  QUAL- 
ITY DOWNSTREAM  OF  A  LANDFILL, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Hydrologie. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08165 


VOLTAMMETRIC  DETERMINATION  OF 
MERCURY  IN  A  SEWAGE  SLUDGE  SAMPLE, 

Fachhochschule  Aachen  (Germany,  F.R.). 

M.  Kolb,  M.  Jochle,  and  J.  Schafer. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschung 

ZWABAQ,  Vol.  20,  No.  6,  p  210-211,  December 

1987.  1  fig,  4  ref. 

Descriptors:  'Sludge,  'Mercury,  'Heavy  metals, 
'Chemical  analysis,  Aqua  regia,  Anodic  stripping 
voltammeter,  Quantitative  analysis. 

Anodic  stripping  voltammetric  (DPASV)  was 
studied  for  determination  of  mercury  in  sewage 
sludge  after  digestion  by  aqua  regia.  The  quantita- 
tive analysis  of  the  mercury  peak  is  disturbed  by  an 
organic  substance  which  is  not  completely  digested 
by  aqua  regia.  By  taking  certain  voltammetric  pa- 
rameters into  consideration  and  using  an  accurate 
background  current  (without  the  Hg-peak)  it  is 
possible  to  determine  mercury  with  sufficient  accu- 
racy. (Author's  abstract) 
W88-08167 


PRECISE  PH-MEASUREMENT  IN  DRINKING 
WATER, 

Wissenschaftlich-Technische  Werkstaetter 

G.m.b.H.,  Weilheim  (Germany,  F.R.). 

J.  Putzien. 

Zeitschrift  fuer  Wasser  -  und  Abwasser  Forschunj 

ZWABAQ,  Vol.  21,  No.  1,  p  1-6,  February  1988. 

fig,  2  tab. 

Descriptors:    'Water    analysis,    'Drinking    water 
•Hydrogen  ion  concentration,  •Chemical  analysis 


158 


[easurements  of  pH  in  drinking  water  can  be 
ighly  accurate,  yet  estimations  can  result  in 
tors.  The  cause  of  multiple  errors  was  studied, 
id  indications  of  their  magnitude  obtained.  Proce- 
jres  and  a  modern  microprocessor-supported  pH- 
easuring  technique  were  order  to  eliminate  the 
)minating  measurement  uncertainties.  (Author's 
istract) 
'88-08169 


URABLE  AND  TRANSPORTABLE  LIMNE- 
IC  ENCLOSURE  SYSTEM  SUITABLE  FOR 
1ND-EXPOSED  LAKES, 

imnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
:meer  Lab. 

VanderWerf,  J.  Schrotenboer,  A.  F.  Richter,  J. 
.  Moed,  and  H.  L.  Hoogveld. 
anadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ices  CJFSDX,  Vol.  44,  No.  9,  p  1649-1652,  Sep- 
mber  1987.  3  fig,  3  tab,  8  ref. 

escriptors:  'Equipment,  'Field  tests,  *PVC,  *Po- 
vinylchloride,  'Phytoplankton,  'Enclosures, 
limnology,  'Lake  enclosures,  Lakes,  Wind, 
xhnology,  The  Netherlands,  Wind-exposed 
kes,  Leaching,  Aquatic  enclosure  systems,  Lim- 
:tic  enclosure  systems. 

2-m-wide  transportable  enclosure  system  suita- 
e  for  cold,  windy  lakes  is  described.  Incubation 

these  enclosures  in  the  shallow  (mean  depth  = 
5  m)  Lake  Tjeukemeer,  The  Netherlands,  has 
own  that  its  construction  resists  wind  speeds  of 
-20  miles  per  second  and  temperatures  below  5 
:grees  Centigrade.  Potentially  lethal  concentra- 
>ns  of  at  least  five  toxic  chemicals  necessitate 
eliminary  leaching  in  lake  water  of  the  polyvin- 
chloride  material  used  in  bag  construction.  Phy- 
plankton  inside  and  outside  the  enclosures  be- 
ived  similarly  3  days  and  3  weeks  into  incubation. 
LUthor's  abstract) 
88-08261 


1ME-SAVING  FILTRATION  SYSTEM  FOR 
UTRIENT  ANALYSIS, 

isconsin  State  Lab.  of  Hygiene,  Madison. 

.  T.  Bowman,  B.  A.  Schuknecht,  J.  E.  Wilken, 

d  W.  C.  Sonzogni. 

madian  Journal  of  Fisheries  and  Aquatic  Sci- 

ces  CJFSDX,   Vol.  44,   No.    11,   p  2018-2021, 

ovember  1987.  1  fig,  2  tab,  7  ref. 

escriptors:  'Sample  preparation,  'Laboratory 
uipment,  'Nutrients,  'Chemical  analysis,  'Filtra- 
>n,  'Nutrient  analysis,  'Membrane  filtration,  Fil- 
ition  techniques,  USA. 

snventional  membrane  filtration  to  separate  par- 
:ulate  material  from  water  samples,  such  as  the 
alysis  of  dissolved  nitrogen  and  phosphorous,  is 
ne  consuming  and  subject  to  contamination.  To 
inimize  this  problem,  a  device  is  presented  that 
lows  filtration  of  up  to  80  samples  per  hour 
ithout  introducing  contamination  or  affecting  the 
mple  integrity.  The  device  requires  only  partial 
smantling  and  minimal  cleaning  with  dilute  hy- 
ochloric  acid  between  samples.  Validation  tests 
ow  that  the  device  does  not  alter  dissolved  con- 
tuents  in  filtered  samples.  Unlike  conventional 
smbrane  filtering  apparatus,  a  cumbersome 
icuum  flask  is  not  required.  The  system  is  com- 
et and  easily  adapted  to  mobile  and  shipboard 
soratories.  (Author's  abstract) 
88-08268 


ME  OF  ONSET  OF  FULL  THERMAL 
rRATIFICATION  IN  LAKE  ONTARIO  IN  RE- 
GION TO  LAKE  TEMPERATURE  IN 
INTER, 

Jtional  Water  Research  Inst.,  Burlington  (Ontar- 

)■  Aquatic  Ecology  Div. 

)r  primary  bibliographic  entry  see  Field  2H. 

88-08289 


ONITORING  THE  VADOSE  ZONE  IN  FRAC- 
JRED  TUFF, 

>rth  Technology  Corp.,  Long  Beach,  CA. 
Montazer,  E.  P.  Weeks,  F.  Thamir,  D. 
ammermeister,  and  S.  N.  Yard. 


Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  8,  No.  2,  p  72-88,  Spring  1988.  22  fig,  2  tab,  24 
ref. 

Descriptors:  'Groundwater  movement,  'Monitor- 
ing, 'Vadose  zone,  'Waste  disposal,  'Hydraulic 
conductivity,  'Borehole  geophysics,  Hydrology, 
Aeration  zone,  Radioactive  wastes,  Nevada,  Per- 
formance evaluation,  Tuff,  Rock  properties,  At- 
mospheric pressure. 

Unsaturated  tuff  beneath  Yucca  Mountain, 
Nevada,  is  being  evaluated  by  the  U.S.  Depart- 
ment of  Energy  as  a  host  rock  for  a  potential 
repository  for  high-level  radioactive  waste.  As  part 
of  the  Nevada  Nuclear  Waste  Storage  Investiga- 
tions Project  of  the  U.S.  Department  of  Energy, 
the  U.S.  Geological  Survey  has  been  conducting 
hydrologic,  geologic  and  geophysical  investiga- 
tions at  Yucca  Mountain  and  the  surrounding 
region.  Hydrologic  investigations  of  the  unsaturat- 
ed zone  at  this  site  began  in  1982.  After  more  than 
two  years  of  monitoring,  the  majority  of  the  instru- 
ments were  still  functioning  and  producing  reason- 
able data.  A  slow  recovery  from  the  disturbed 
state  to  natural  conditions  was  detected  during  the 
first  90  days  of  monitoring;  this  recovery  was 
probably  a  result  of  the  large  diameter  of  the 
borehole  (44.5  cm).  Preliminary  results  indicated 
that  suction  pressures  for  the  welded  units  ranged 
from  -0.2  to  -1.5  mega  pascals.  Some  agreement 
existed  between  data  from  psychorometers  and 
from  heat-dissipation  probes,  except  where  silica 
flour  was  not  in  equilibrium  with  the  formation. 
Water  fluxes  estimated  in  the  matrix  of  the  reposi- 
tory host-rock  unit  range  from  0.1  to  0.5  mm  per 
year  using  matric-potential  distribution,  and  from  - 
0.025  to  -0.05  mm  per  year  using  geothermal  gradi- 
ent. Response  to  short-term  barometric  fluctua- 
tions were  detected  to  a  maximum  depth  of  about 
91  m  in  the  borehole.  Below  this  depth,  only  long- 
term  barometric  fluctuations  were  detectable. 
Equivalent  effective  hydraulic  conductivity,  esti- 
mated from  air  permeability,  ranged  from  0.2  to  0.6 
m  per  day.  (Author's  abstract) 
W88-08312 


REPRESENTATIVENESS  OF  PORE  WATER 
SAMPLES  COLLECTED  FROM  THE  UNSATU- 
RATED ZONE  USING  PRESSURE-VACUUM 
LYSIMETERS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

C.  A.  Peters,  and  R.  W.  Healy. 

Ground   Water  Monitoring  Review  GWMRDU, 

Vol.  8,  No.  2,  p  96-101,  Spring  1988.  1  fig,  7  tab,  21 

ref. 

Descriptors:  'Pore  water,  'Sampling,  'Aeration 
zone,  'Lysimeters,  Chemical  properties,  Pressure 
vacuum,  Trace  metals,  Water  analysis,  Hydrogen 
ion  concentration. 

Pressure-vacuum  lysimeters  are  an  inexpensive 
means  of  collecting  numerous  water  samples  from 
the  same  location  in  the  unsaturated  zone  over  a 
period  of  time.  However,  prior  studies  have  indi- 
cated that  the  chemistry  of  water  samples  may  be 
altered  by  the  collection  technique,  creating  con- 
cern about  the  representativeness  of  the  pore  water 
samples  obtained.  A  study  conducted  using  soil 
water  pressure-vacuum  lysimeters  in  outwash  and 
glacial  till  deposits  demonstrates  that  from  non- 
dilute-solution  samples  the  effect  on  pH  of  sam- 
pling with  lysimeters  is  minimal,  and  that  measured 
major  cation  and  anion  concentrations  are  repre- 
sentative of  the  natural  pore  water;  trace-metal 
concentrations  can  be  significantly  altered  by  col- 
lection procedures  at  low  concentrations.  (Au- 
thor's abstract) 
W88-08314 


HUNTER  REGION  (AUSTRALIA)  ACID  RAIN 
PROJECT, 

Newcastle  Univ.  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08320 


THUNDERSTORM-PRODUCING        TERRAIN 
FEATURES, 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

Air  Force  Geophysics  Lab.,  Hanscom  AFB,  MA. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-0832I 


PROPOSED  TROPICAL  RAINFALL  MEASUR- 
ING MISSION  (TRMM)  SATELLITE, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
J.  Simpson,  R.  F.  Adler,  and  G.  R.  North. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol  69,  No.  3,  p  278-295,  March  1988. 
18  fig,  10  tab,  72  ref. 

Descriptors:  Remote  sensing,  'Rainfall,  'Precipita- 
tion, 'Climatology,  'Satellite  technology,  'Tropi- 
cal regions,  Model  studies,  Algorithms,  Radio- 
metry,  Marine  climate,  Radar. 

The  Tropical  Rainfall  Measuring  Mission  satellite 
is  planned  for  an  operational  duration  of  at  least 
three  years,  beginning  in  the  mid-1990's.  The  main 
scientific  goals  for  it  are  to  determine  the  distribu- 
tion and  variability  of  precipitation  and  latent-heat 
release  on  a  monthly  average  over  areas  of  about 
100  000  sq  km,  for  use  in  improving  short-term 
climate  models,  global  circulation  models  and  in 
understanding  the  hydrological  cycle,  particularly 
as  it  is  affected  by  tropical  oceanic  rainfall  and  its 
variability.  The  Tropical  Rainfall  Measuring  Mis- 
sion satellite's  instrumentation  will  consist  of  the 
first  quantitative  spaceborne  weather  radar,  a  mul- 
tichannel passive  microwave  radiometer  and  an 
Advanced  Very  High  Resolution  Radiometer.  The 
satellite's  orbit  will  be  low  altitude  (about  320  km) 
for  high  resolution  and  low  inclination  (30  to  35 
degrees)  in  order  to  visit  each  sampling  area  in  the 
tropics  about  twice  daily  at  a  different  hour  of  the 
day.  A  strong  validation  effort  is  planned  with 
several  key  ground  sites  to  be  instrumented  with 
calibrated  multiparameter  rain  radars.  Mission 
goals  and  science  issues  are  summarized.  Research 
progress  on  rain  retrieval  algorithms  is  described. 
Radar  and  passive  microwave  algorithms  are  dis- 
cussed and  the  use  of  radiative  models  in  conjunc- 
tion with  cloud  dynamical-microphysical  models  is 
emphasized.  Algorithms  are  being  and  will  contin- 
ue to  be  tested  and  improved  using  microwave 
instruments  on  high-altitude  aircraft  overflying 
precipitating  convective  systems,  located  in  the 
range  of  well-calibrated  radars.  (Author's  abstract) 
W88-08322 


INTERRELATION  OF  HYDRAULIC  AND 
ELECTRICAL  CONDUCTIVITIES,  STREAM- 
ING POTENTIAL,  AND  SALT  FILTRATION 
DURING  THE  FLOW  OF  CHLORIDE  BRINES 
THROUGH  A  SMECTITE  LAYER  AT  ELEVAT- 
ED PRESSURES, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-08326 


INTEGRATED  APPROACH  TO  AQUIFER  DE- 
LINEATION IN  HARD  ROCK  TERRAINS:  A 
CASE  STUDY  FROM  THE  BANDA  DISTRICT, 
INDIA, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2F. 

W88-08334 


STATISTICAL  INTERCOMPARISON  OF  EV1 
ESTIMATORS  BY  MONTE  CARLO  SIMULA- 
TION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-08344 


PRIMITIVE  PSEUDO  WAVE  EQUATION  FOR- 
MULATION FOR  SOLVING  THE  HARMONIC 
SHALLOW  WATER  EQUATIONS, 

Texas  A  and  M   Univ.,  College  Station.  Ocean 

Engineering  Program. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-08352 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

THREE  INSTRUMENTS  USED  IN  RAINFALL- 
RUNOFF  SIMULATION  EXPERIMENTS, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

W.  Kai,  and  L.  Changming. 

Hydrological  Processes  HYPRE3,  Vol.  2,  No.  2,  p 
151-154,  April  1988.  4  fig,  3  ref. 

Descriptors:  'Rainfall  simulators,  *Rainfall-runoff 
relationships,  'Soil  moisture  meters,  'Resistance 
flume,  'Hydrological  data  collections,  Channel 
flow,  Runoff,  Soil  water,  Watersheds,  Model  stud- 
ies, Laboratory  equipment. 

The  Runoff  Formation  Laboratory  of  the  Institute 
of  Geography,  Academia  Sinica,  is  one  of  two 
hydrological  simulation  laboratories  in  China.  Fa- 
cilities include  rainfall  simulation  apparatus,  a  steel 
watershed  model  tank  and  a  variety  of  measuring 
equipment  employed  in  experimental  systems  for 
investigating  natural  rainfall-runoff  processes  and 
processes  of  runoff  formation,  including  hillslope 
runoff,  channel  flow  and  soil-water  movement,  and 
for  providing  experimental  data  for  use  in  the 
development  of  mathematical  watershed  models.  A 
box  rainfall  simulator,  a  resistance  flume  for  runoff 
measurement  and  a  semiconductor  multipoint  soil 
moisture  sensor,  used  in  the  rainfall-runoff  experi- 
ments, are  described.  (Author's  abstract) 
W88-08368 


SIMULTANEOUS  COLLECTION  OF  PARTI- 
CLES AND  ACIDIC  GASES  FOR  TRACING 
EMISSIONS  FROM  COAL-FIRED  POWER 
PLANTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

M.  E.  Kitto,  and  D.  L.  Anderson. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  84-92,  4  fig,  2  tab,  13  ref. 

Descriptors:  'Air  pollution,  'Particulate  matter, 
•Path  of  pollutants,  'Volatile  gases,  'Acids,  'Fil- 
ters, 'Chemical  analysis,  'Heavy  metals,  'Power- 
plants,  On-site  data  collections,   Sampling,  Coal. 

Particulate  and  gaseous  atmospheric  components 
have  been  sampled  using  a  multiple-filter  system.  A 
Teflon  filter  for  particle  collection  preceded  four 
(7)LiOH/glycerol  treated  Whatman-41  filters  in  a 
stacked  filter  arrangement.  Up  to  fifty  elements 
were  detected  on  the  particulate  filter,  while  ten 
elements  (B,  N,  S,  CI,  As,  Se,  Sb,  Br,  I  and  Hg) 
were  observed  on  the  base-treated  filters  using  the 
combined  techniques  of  PGAA,  INAA  and  IC. 
The  base-treated  filters  proved  to  be  very  efficient 
collectors  of  the  acidic  gas-phase  species,  but  ap- 
parently allow  some  elemental  and  organic  species 
to  pass  through  as  shown  by  studies  with  activated 
charcoal-impregnated  filters.  Application  of  ob- 
served concentrations  of  atmospheric  particles  and 
acidic  gases  are  compared  to  the  results  predicted 
by  a  hybrid  receptor  model.  (See  also  W88-08442) 
(Author's  abstract) 
W88-08449 


CHARACTERIZATION  OF  A  FACILITY  TO 
SIMULATE  IN-CLOUD  CHEMICAL  TRANS- 
FORMATIONS, 

Nevada  Univ  System,  Reno.  Energy  and  Environ- 
mental Engineering  Center. 
A.  W.  Gertler,  N.  F.  Robinson,  and  D.  F.  Miller. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  183-194,  2  fig,  3  tab,  13 
ref. 

Descriptors:  'Simulation,  'Chemical  reactions, 
'Laboratory  equipment,  'Acid  rain,  'Cloud  phys- 
ics, 'Model  studies,  'Model  testing,  'Atmospheric 
water,  Variability,  Computers,  Sulfur  dioxide. 


Laboratory  simulations  of  aqueous-phase  chemical 
systems  are  necessary  to  I)  verify  reaction  mecha- 
nisms and  2)  assign  a  value  and  an  uncertainty  to 
transformation  rates.  A  dynamic  cloud  chemistry 
simulation  chamber  has  been  characterized  to 
obtain  these  rates  and  their  uncertainties.  Initial 
experimental  results  exhibited  large  uncertainties, 
with  a  26%  variability  in  cloud  liquid  water  as  the 


major  contributor  to  measurement  uncertainty. 
Uncertainties  in  transformation  rates  were  as  high 
as  factor  of  ten.  Standard  operating  procedures  and 
computer  control  of  the  simulation  chamber  de- 
creased the  variability  in  the  observed  liquid  water 
content,  experiment  duration  and  final  temperature 
from  +  /-  0.65  to  +  /-  0.10  g/cu  m,  +/-  180  to 
+/-  5.3  s  and  +/-  1.73  to  +/-  0.27  C  respectively. 
The  consequences  of  this  improved  control  over 
the  experimental  variables  with  respect  to  cloud 
chemistry  were  tested  for  the  aqueous  transforma- 
tion of  S02  using  a  cloud-physics  and  chemistry 
model  of  this  system.  These  results  were  compared 
to  measurements  made  prior  to  the  institution  of 
standard  operating  procedures  and  computer  con- 
trol to  quantify  the  reduction  in  reaction  rate  un- 
certainty resulting  from  those  controls.  (See  also 
W88-08442)  (Author's  abstract) 
W88-08457 


COMPARISONS  OF  WET  AND  DRY  DEPOSI- 
TION: THE  FIRST  YEAR  OF  TRIAL  DRY  DEP- 
OSITION MONITORING, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Atmospheric  Turbulence  and 
Diffusion  Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-08458 


MEASUREMENT  OF  ATMOSPHERIC  GASES 
BY  LASER  ABSORPTION  SPECTROMETRY, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
H.  I.  Schiff,  G.  W.  Harris,  and  G.  I.  Mackay. 
IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.   1987.  p  274-288,   11  fig,  6  ref. 

Descriptors:  'Spectroscopy,  'Laser  absorption 
spectrometry,  'Trace  levels,  'Gases,  'Air  pollu- 
tion, 'Data  acquisition,  Precision,  Computers,  Ni- 
trogen compounds,  Ammonia,  Hydrogen  peroxide, 
Formaldehyde. 

The  advantages  of  Tunable  Diode  Laser  Absorp- 
tion Spectrometry  (TDLAS)  for  measuring  trace 
atmospheric  gases  are  universality,  positive  identi- 
fication, good  sensitivity  and  rapid  response  time. 
An  instrument  is  described  which  can  measure  two 
gases  simultaneously  under  automatic  computer 
control  with  detection  limits  better  than  100  parts 
per  trillion  and  with  response  times  better  than  5 
minutes.  Procedures  have  been  established  for  the 
measurement  of  NO,  N02,  HN03,  NH3,  H202 
and  HCHO.  These  species  have  been  measured 
under  a  variety  of  conditions  in  smog  chambers 
and  in  ambient  air  from  mobile  laboratories  and 
from  aircraft.  (See  also  W88-08442)  (Author's  ab- 
stract) 
W88-08466 


CHEMICAL  INSTRUMENTATION  OF  AT- 
MOSPHERIC WET  DEPOSITION  PROCESS- 
ES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 
R.  L.  Tanner. 

IN:  The  Chemistry  of  Acid  Rain:  Sources  of  At- 
mospheric Processes.  American  Chemical  Society, 
Washington,  DC.  1987.  p  289-302,  5  fig,  1  tab,  31 
ref. 

Descriptors:  'Acid  rain,  'Deposition,  'Rainfall, 
'Data  acquisition,  'Measuring  instruments,  'Trace 
levels,  'Data  interpretation,  Path  of  pollutants, 
Gases,  Nitrogen  oxides,  Sulfates,  Organic  com- 
pounds, Aerosols. 

Field  studies  of  wet  deposition  processes  require 
the  differentiation  and  determination  of  many  reac- 
tive species  at  trace  levels  in  clear-air  gaseous  and 
aerosol  phases  and  in  air  containing  clouds  and 
precipitation.  These  studies  have  placed  extremely 
rigorous  requirements  on  existing  analytical  tech- 
niques and,  in  several  instances,  required  develop- 
ment of  new  approaches  to  sampling  and  determi- 
nation of  critical  species.  Measurement  techniques 
for  nitrogen  oxides  and  oxyacids,  S02  and  aerosol 
sulfate  species,  oxidant  species  including  hydrogen 
peroxide  and  PAN,  and  various  organic  species  in 
the  gas,  aerosol  and,  where  appropriate,  aqueous 


phases  from  airborne  platforms  are  reviewed.  Em- 
phasis is  on  recent  developments  in  real-time  and 
short-term  integrated  measurements  which  permit 
the  differentiation  of  below-cloud,  within-cloud 
(interstitial),  and  aqueous  phase  species  concentra- 
tions of  oxidants,  and  of  sulfuric  and  nitric  acids 
and  their  precursors.  Recent  developments  in 
measurement  techniques  for  nitrogen  oxides  and 
gaseous  H202  applicable  to  airborne  sampling  are 
highlighted.  (See  also  W88-08442)  (Author's  ab- 
stract) 
W88-08467 


EUROPE  FROM  SPACE. 

European  Space  Agency,  Paris  (France). 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  N87-28115. 
Price  codes:  A 14  in  paper  copy,  A01  in  microfiche. 
Proceedings  of  an  ESA/EARSeL  Symposium 
held  in  Conjunction  with  EARSeL's  General  As- 
sembly at  the  Technical  University  of  Denmark, 
Lyngby,  June  25-27,  1986.  Report  No.  SP-258, 
December  1986.  310  p. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
'Satellite  technology,  Cartography,  Costs,  Eco- 
nomic aspects,  Mapping,  Resources  management. 

This  proceedings  presents  papers  on  the  following 
topics:  (1)  cartography  and  geo-information;  (2) 
management  of  non-renewable  resources;  (3)  in- 
ventory and  monitoring  of  renewable  resources; 
(4)  environmental  dangers,  difficulties  and  degra- 
dation; and  (5)  economics  of  satellite  remote  sens- 
ing: costs  and  benefits.  (See  W88-08471  thru  W88- 
08481)  (Lantz-PTT) 
W88-08470 


METEOROLOGICAL  MONITORING  WITH 
METEOSAT, 

European    Space   Operations   Centre,    Darmstadt 

(Germany,  F.R.). 

J.  Schmetz,  and  O.  Turpeinen. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 

EARSeL  Symposium  held  in  Conjunction  with 

EARSeL's  General   Assembly   at   the  Technical 

University  of  Denmark,  Lyngby,  June  25-27,  1986. 

Report  No.  SP-258,  December  1986.  p  43-48,  5  fig, 

8  ref. 

Descriptors:  'Meteorology,  'Monitoring,  'Data 
acquisition,  'Precipitation,  Remote  sensing,  Euro- 
pean Space  Operations  Center,  Image  analysis,  Sat- 
ellite technology,  METEOSAT. 

The  meteorological  monitoring  with  METEOSAT 
at  the  European  Space  Operations  Center  (ESOC) 
includes  the  near-real  time  derivation  of  atmos- 
phere and  surface  parameters.  The  software  system 
to  extract  quantitative  meteorological  information 
from  the  image  data  is  in  operation  successfully  for 
some  years.  This  note  describes  the  ongoing  work 
at  ESOC  to  improve  and  extend  the  meteorologi- 
cal monitoring.  In  particular,  improvements  to  the 
extraction  of  cloud-track  winds  and  a  new  atmos- 
pheric correction  scheme  are  discussed.  A  precipi- 
tation index  which  has  been  introduced  as  a  new 
product  is  described.  (See  also  W88-08470)  (Au- 
thor's abstract) 
W88-08471 


MONITORING  OF  SNOW  COVER  FROM  SAT- 
ELLITE, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Radio  Lab. 

M.  Hallikainen,  P.  Jolma,  M.  Tiuri,  and  R. 

Kuittinen. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 

EARSeL  Symposium  held  in  Conjunction  with 

EARSeL's  General   Assembly   at   the  Technical 

University  of  Denmark,  Lyngby,  June  25-27,  1986. 

Report  No.  SP-258,  December  1986.  p  49-52,  4  fig, 

13  ref. 

Descriptors:  'Data  acquisition,  'Snow  cover,  'Sat- 
ellite technology,  'Radiometers,  'Remote  sensing, 
Monitoring,  Data  interpretation,  Optical  proper- 
ties, Rainfall  equivalents. 
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lonitoring  of  snow  cover  using  spaceborne  micro- 
wave radiometers  is  examined.  Discrimination  of 
now-covered  terrain  (dry/wet  snow)  from  snow- 
ree  terrain  is  discussed.  Retrieval  of  the  water 

Juivalent  of  snow  cover  is  tested  on  the  decrease 
the  brightness  temperature  with  increasing  snow 
epth,  which  is  due  to  volume  scattering  of  micro- 
wave emissions  by  dry  snow  particles.  For  wet 
now  conditions,  the  brightness  temperature  is 
radically  independent  of  snow  depth.  Retrieval 
ccuracy  is  affected  by  short-term  and  annual  vari- 
tions  in  the  properties  of  the  topmost  snow  layers 
nd  by  land-cover  categories.  (See  also  W88- 
8470)  (Author's  abstract) 
V88-08472 


of  the  potential  uses  of  data  from  this  channel  are 
discussed,  and  results  presented.  In  meteorological 
work  channel-3  data  enable  more  discrimination  to 
be  achieved  between  different  types  of  clouds  than 
can  be  achieved  with  data  from  other  channels. 
Channel-3  data  can  also  be  used,  from  night-time 
passes,  in  multichannel  algorithms  for  calculating 
sea  surface  temperatures.  The  use  of  channel-3  data 
in  monitoring  gas  flares  at  oil  exploration  and 
production  platforms  in  the  North  Sea,  and  in 
monitoring  agricultural  straw  burning,  have  been 
successfully  studied.  Some  new  results  for  Den- 
mark are  presented.  (See  also  W88-08470)  (Au- 
thor's abstract) 
W88-08476 


Most  of  the  papers  presented  at  the  workshop 
corresponded  to  current  activities  under  ESA  con- 
tract, so  that  the  workshop  offered  an  opportunity 
to  assess  the  state  of  the  art  regarding  key  ques- 
tions such  as  speckle  filtering,  application  depend- 
ent segmentation,  etc.  Papers  address  the  following 
topics:  (1)  Use  of  synthetic  aperture  radar  (SAR) 
data  for  sea  ice  and  polar  ice,  and  snow  and  land 
ice;  (2)  Radargrammetry;  (3)  Geological  feature 
extraction  from  SAR  images;  (4)  Use  of  SAR  data 
for  agriculture  and  forestry;  (5)  SAR  product  sim- 
ulations; (6)  Ship  and  wake  detection;  (7)  Line 
detection;  and  (8)  Land  use  feature  extraction.  (See 
W88-08498  thru  W88-08502)  (Lantz-PTT) 
W88-08497 


JSE  OF  NOAA-AVHRR  DATA  IN  THE  LOWER 
tHONE  VALLEY  FRANCE, 

nstitut  National  de  la  Recherche  Agronomique, 
lontfavet  (France).  Station  of  Bioclimatologie. 
.  P.  Lagouarde,  S.  Clinet,  S.  Gandia,  S.  Roy,  and 
i.  Vidal. 

N:  Europe  from  Space.  Proceedings  of  an  ESA/ 
iARSeL  Symposium  held  in  Conjunction  with 
lARSeL's  General  Assembly  at  the  Technical 
Iniversity  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  69-74,  11 
g,  17  ref. 

)escriptors:  'Rhone  River,  'France,  *Data  acqui- 
ition,  'Vegetation,  'Remote  sensing,  Aerosols, 
formalized  Vegetation  Index,  Evapotranspiration, 
lant  water,  Soil  water,  Monitoring,  Temperature. 

JOAA-AVHRR  derived  normalized  vegetation 
idex  (NDVI)  and  surface  temperature  are  ana- 
/zed  in  the  lower  Rhone  Valley.  The  study  of 
anporal  evolution  of  NDVI  during  1983  and  1984 
n  different  types  of  vegetation  both  at  a  regional 
50-100  sq  km)  and  then  more  local  scale  (1  to  4 
ixels),  shows  the  potential  of  these  data  for  vege- 
ition  monitoring.  The  atmosphere  effects  may 
ause  large  fluctuations  on  NDVI  values;  a  correc- 
on  is  proposed  for  water  while  the  effects  of 
erosols  is  also  analyzed.  A  calibration  against 
round  measurements  is  presented  to  deal  with 
:mperature;  satellite  data  appear  underestimated 
y  about  3  to  4  C.  Use  of  NOAA  data  in  combina- 
ion  with  an  agrometeorological  model  is  then 
escribed  and  examples  of  applications  are  given, 
uch  as:  estimation  of  regional  evapotranspiration, 
etermination  of  useful  water  soil  reserve,  and 
■ligation  supplied  to  crops.  (See  also  W88-08470) 
Author's  abstract) 
V88-08473 


)ETECTION  OF  SOIL  DRAINAGE  IN  'PAYS 
)E  HERVE'  -  BELGIUM  -  ON  LANDSAT  MSS 
MAGERY, 

5hent  Rijksuniversiteit  (Belgium).  Lab.  voor  Re- 
;ionale  Geographie  en  Landschapskunde. 
'or  primary  bibliographic  entry  see  Field  7C. 
V88-08474 


(EMOTE  SENSING  INVESTIGATION  OF  THE 
)IL  SPILL  IN  THE  STRAIT  OF  MESSINA, 
TALY, 

Catania  Univ.  (Italy).  Dept.  of  Engineering. 
;or  primary  bibliographic  entry  see  Field  5B. 
V88-08475 


JSE  OF  AVHRR  CHANNEL-3  DATA  FOR  EN- 
VIRONMENTAL STUDIES, 

iundee  Univ.  (Scotland).  Physics  Lab. 
V.  P.  Crackbell,  and  M.  C.  Dobson. 
N:  Europe  from  Space.  Proceedings  of  an  ESA/ 
;ARSeL  Symposium  held  in  Conjunction  with 
iARSeL's  General  Assembly  at  the  Technical 
Jniversity  of  Denmark,  Lyngby,  June  25-27,  1986. 
leport  No.  SP-258,  December  1986.  p  137-144,  5 
ig,  1  tab,  8  ref. 

iescriptors:  'Environmental  impact  statements, 
AVHRR,  'Data  acquisition,  'Satellite  technolo- 
jy,  'Remote  sensing,  'Clouds,  Denmark,  Monitor- 
ng,  Temperature,  Agriculture,  Path  of  pollutants, 
Algorithms,  Fires. 

Channel-3  of  the  AVHRR  is  a  source  of  data  that 
las  been  very  much  neglected.  In  this  paper,  some 


SATELLITE  REMOTE  SENSING  FOR  WATER 
RESOURCES  MANAGEMENT:  SOME  ENGI- 
NEERING AND  ECONOMIC  ASPECTS, 

Ruhr  Univ.,  Bochum  (Germany,  F.R.). 
G.  A.  Schultz. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  with 
EARSeL's  General  Assembly  at  the  Technical 
University  of  Denmark,  Lyngby,  June  25-27,  1986. 
Report  No.  SP-258,  December  1986.  p  171-177,  6 
fig,  1  tab,  12  ref. 

Descriptors:  'Water  resources  management, 
'Remote  sensing,  'Economic  aspects,  'Hydrologic 
models,  Data  acquisition,  Satellite  technology, 
River  flow,  Model  studies,  Runoff,  Rainfall-runoff 
relationships,     Water     management,     Catchment 


Two  applications  of  remote  sensing  (RS)  tech- 
niques to  water  management  problems  are  briefly 
demonstrated:  (1)  By  the  use  of  satellite  imagery  it 
is  possible  to  identify  changes  of  land  use  in  a  river 
catchment.  If  this  information  is  entered  into  math- 
ematical rainfall-runoff  models,  it  is  possible  to 
show  the  effect  of  land  use  change  on  flood  and 
low  flow  conditions  quantitatively;  (2)  A  model  is 
presented  which  allows  the  determination  of 
monthly  river  runoff  values  with  the  aid  of  satellite 
imagery.  It  transforms  temperature  weighted  cloud 
cover  index  values  into  runoff.  Application  of  RS 
to  water  management  involves  not  only  the  devel- 
opment of  new  scientific  techniques  but  also  the 
economic  aspects  of  such  techniques.  Various  eco- 
nomic components  influencing  the  prices  of  RS 
application  to  the  solution  of  problems  in  practice 
are  discussed.  (See  also  W88-08470)  (Author's  ab- 
stract) 
W88-08477 


SNOW-MAPPING      IN      WESTERN      GREEN- 
LAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  2C. 

W88-08478 


PRESENT  STATE,  CHANGES  AND  QUALITY 
OF  SOLOGNE  AND  BRENNE,  TWO  FRENCH 
LARGE  WETLANDS,  STUDIED  WITH  THE 
MSS  AND  TM  LANDSAT  DATA, 

Ministere  de  l'Environnement  et  du  Cadre  de  Vie, 

Neuilly-sur-Seine  (France). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08480 


STUDIES  OF  TIDAL  FLAT  ENVIRONMENTS 
WITH  LANDSAT  MSS  DATA, 

Roskilde  Universitetscenter  (Denmark). 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08481 


SAR  APPLICATIONS  WORKSHOP. 

Wilson-Hill  Associates,  Inc.,  Washington,  DC. 
Proceedings  of  an  ESA  Workshop  held  at  Frascati, 
Italy,    September    16-18,    1986.    European    Space 
Agency  Report  No.  SP-264,  December  1986.  123 
P- 

Descriptors:  'Workshops,  'Remote  sensing,  'Syn- 
thetic aperture  radar,  'Data  acquisition,  Radar, 
Radargrammetry,  Ice,  Snow,  Geohydrology,  Ag- 
riculture, Sea  ice. 


ACTIVE   MICROWAVE   OBSERVATIONS   OF 
SEA  ICE  AND  ICEBERG, 

Technical  Univ.  of  Denmark,  Lyngby. 
H.  Skriver,  P.  Gudmandsen,  and  L.  Ulander. 
IN:  SAR  Applications  Workshop.  Proceedings  of 
an  ESA  Workshop  held  at  Frascati,  Italy,  Septem- 
ber 16-18,  1986.  European  Space  Agency  Report 
No.  SP-264,  December  1986.  p  13-24,  14  fig,  6  tab, 
29  ref. 

Descriptors:  'Data  acquisition,  'Microwaves,  'Sea 
ice,  'Icebergs,  Synthetic  aperture  radar,  Radar, 
Remote  sensing,  Backscattering,  Satellite  technolo- 
gy- 
Methods  of  automatic  retrieval  of  sea  ice  param- 
eters from  synthetic  aperture  radar  (SAR)  and 
radar  altimeter  have  been  investigated.  For  classifi- 
cation of  ice  types  and  for  reidentification  of  floes 
in  consecutive  SAR  images  texture  measures  have 
been  investigated.  Statistical  measures,  measures  of 
contrast  and  homogeneity,  and  co-occurence 
matrix  measures  have  been  studied.  For  the  classi- 
fication task  the  most  simple  measure,  the  ratio 
between  the  standard  deviation  and  the  mean  ap- 
pears to  have  the  best  performance.  Furthermore, 
the  texture  measures  were  found  to  be  correlated 
to  some  extent.  For  reidentification  of  floes  the 
performance  of  the  measures  were  modest,  and 
more  advanced  methods  must  be  developed.  Pa- 
rameter retrieval  from  radar  altimeter  data  based 
on  a  model  of  the  backscattering  mechanisms  has 
been  investigated,  and  consistency  was  found  from 
a  comparison  between  a  SEASAT  SAR  scene  and 
overlapping  altimeter  data.  Finally,  the  capability 
of  a  spaceborne  SAR  to  detect  icebergs  has  been 
investigated.  (See  also  W88-08497)  (Author's  ab- 
stract) 
W88-08498 


POTENTIAL  OF  SAR  IN  A  SNOW  AND  GLA- 
CIER MONITORING  SYSTEM, 

Innsbruck  Univ.  (Austria).  Inst,  fuer  Meteorologie 
und  Geophysik. 

H.  Rott,  C.  Matzler,  and  D.  Strobl. 
IN:  SAR  Applications  Workshop.  Proceedings  of 
an  ESA  Workshop  held  at  Frascati,  Italy,  Septem- 
ber 16-18,  1986.  European  Space  Agency  Report 
No.  SP-264,  December  1986.  p  25-35,  8  fig,  3  tab, 
13  ref. 

Descriptors:  'Remote  sensing,  'Data  acquisition, 
'Synthetic  aperture  radar,  'Snow,  'Glaciers,  Mon- 
itoring, Backscattering,  Ice,  Data  interpretation, 
Landsat,  Satellite  technology. 

The  use  of  synthetic  aperture  radar  (SAR)  for 
snow  and  glacier  applications  as  part  of  a  multi- 
sensor  land  application  system  is  investigated.  New 
results  on  the  physical  properties  and  the  signa- 
tures of  backscattering  of  snow  and  ice  are  present- 
ed. The  capabilities  of  sensors  in  the  various  spec- 
tral regions  are  compared.  A  synergistic  data  set 
has  been  analyzed  using  rectified  airborne  SAR 
and  Landsat  TM  data.  Investigations  with  addi- 
tional data  sets  are  going  on  to  come  to  final 
conclusions  on  the  optimum  use  of  SAR  in  an 
advanced  earth  observation  system.  (See  also  W88- 
08497)  (Author's  abstract) 
W88-08499 


SIMULATION  OF  SAR  DATA  PRODUCTS, 

GEC-Marconi  Electronics  Ltd.,  Chelmsford  (Eng- 
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land).  Marconi  Research  Centre. 
S.  Quegan,  J.  M.  Lamont,  R.  J.  Miller,  P.  J. 
Meadows,  and  A.  Wright. 

IN:  SAR  Applications  Workshop.  Proceedings  of 
an  ESA  Workshop  held  at  Frascati,  Italy,  Septem- 
ber 16-18,  1986.  European  Space  Agency  Report 
No.  SP-264,  December  1986.  p  37-45,  4  fig,  21  ref. 

Descriptors:  'Simulation,  *Synthetic  aperture 
radar,  'Data  acquisition,  'Remote  sensing,  Data 
bases,  Clouds,  Vegetation,  Soils,  Performance 
evaluation,  Agriculture,  Forestry,  Radar,  Model 
studies. 

The  conditions  a  synthetic  aperture  radar  (SAR) 
simulator  must  meet  to  be  relevant  to  the  needs  of 
agriculture  and  forestry  are  presented.  Several 
levels  of  simulation  are  identified,  each  requiring 
particular  software  tools;  the  feasibility  of  produc- 
ing these  tools  is  discussed.  The  major  requirement 
is  for  a  radar  cross-section  (RCS)  database  whose 
input  data  is  comprehensively  described  and  of 
known  accuracy;  in  addition,  the  experimental 
conditions  must,  in  principle,  be  repeatable  from 
the  measurement  description  and  the  database  must 
be  linked  to  thoroughly  understood  theoretical 
models.  The  random  medium,  lossy  scatterer  and 
water  cloud  models  are  shown  to  have  a  similar 
structure,  allowing  comparability,  but  Peake's 
model  for  cereals  and  grasses  has  a  different  form. 
A  prototype  database  has  been  constructed  to  clar- 
ify the  issues.  Also  important  is  texture  simulation; 
methods  based  on  the  autocorrelation  function  and 
the  spatial  grey-level  dependency  matrix 
(SGLDM)  are  described.  More  extensive  compari- 
son with  data  is  required,  and  validation  proce- 
dures must  be  developed.  Examples  of  simulation 
of  textured  regions  and  linear  features  are  dis- 
played. (See  also  W88-08497)  (Author's  abstract) 
W88-08500 


STUDY  ON  THE  USE  OF  SAR  DATA  FOR 
AGRICULTURE  AND  FORESTRY, 

DIGIM,  Inc.,  Montreal  (Quebec). 
G.  Rochon,  C.  Gosselin,  M.  Rheault,  P.  Vincent, 
and  K.  P.  B.  Thomson. 

IN:  SAR  Applications  Workshop.  Proceedings  of 
an  ESA  Workshop  held  at  Frascati,  Italy,  Septem- 
ber 16-18,  1986.  European  Space  Agency  Report 
No.  SP-264,  December  1986.  p  81-93,  3  fig,  17  tab, 
1 1  ref. 

Descriptors:  *Data  processing,  'Vegetation,  *Data 
acquisition,  'Remote  sensing,  'Synthetic  aperture 
radar,  'Agriculture,  'Forestry,  Model  studies, 
Radar,  Backscatter,  Data  interpretation,  Wheat, 
Barley,  Satellite  technology. 

The  modeling  of  the  radar  backscatter  from  vege- 
tation canopies  using  existing  ground  measure- 
ments; the  processing  techniques  required  to  facili- 
tate information  extraction  from  noisy  synthetic 
aperture  radar  (SAR)  data;  and  the  increase  in 
information  content  brought  about  by  the  integra- 
tion of  optical  data  with  SAR  data  are  considered 
with  respect  to  the  agriculture  and  the  forestry 
applications.  The  merging  of  multi-temporal, 
multi-configuration  SAR  has  been  shown  to  allow 
reasonably  high  separability  between  canola, 
fallow  and  the  two  cereal  crops,  wheat  and  barley, 
combined.  Discrimination  between  wheat  and 
barley  is  low  for  most  individual  sensors  examined 
but  can  be  achieved  with  reasonable  success  when 
combining  SAR  and  visible  and  near  infrared 
image  data.  The  limited  amount  of  good  quality 
data  and  the  absence  of  C-band  data  within  this 
study  make  any  conclusion  with  respect  to  the 
potential  of  a  satellite  SAR  such  as  ERS-1  in 
forestry  applications  premature.  The  results  pre- 
sented here  suggest  that  the  use  of  an  X-  or  L-band 
SAR  is  very  limited  in  this  field  of  application. 
(See  also  W88-08497)  (Lantz-PTT) 
W88-08501 


LAND  USE  FEATURE   DETECTION   IN   SAR 
IMAGES, 

Hunting  Technical  Services  Ltd.,  Borehamwood 

(England). 

G.  C.  Deane,  S.  Quegan,  P.  N.  Churchill,  A. 

Hendry,  and  R.  Evans. 

IN:  SAR  Applications  Workshop.  Proceedings  of 


an  ESA  Workshop  held  at  Frascati,  Italy,  Septem- 
ber 16-18,  1986.  European  Space  Agency  Report 
No.  SP-264,  December  1986.  p  95-102,  4  fig,  17  ref. 

Descriptors:  'Land  use,  'Data  acquisition, 
'Remote  sensing,  'Image  analysis,  'Synthetic  ap- 
erture radar,  'Data  interpretation,  Radar,  Automa- 
tion. 

Examined  is  the  development  of  automatic  meth- 
ods for  the  interpretation  of  synthetic  aperture 
radar  (SAR)  images.  The  study  is  based  on  two 
lines  of  argument:  first,  automatic  methods  must  be 
closely  related  to  specific  application  requirements 
and  must  satisfy  those  requirements  if  they  are  to 
be  of  use;  and  second,  the  performance  of  automat- 
ic operations  must  be  quantitatively  assessed.  The 
objective  of  this  paper  is  therfore  to  define  applica- 
tions and  their  requirements,  and  also  to  define 
precisely,  manual  interpretation  routines  so  that 
they  can  be  translated  into  machine  operations. 
Also  discussed  are  three  techniques  for  automatic 
interpretation:  segmentation,  speckle  reduction, 
and  feature  detection.  A  quantitative  approach  for 
assessing  their  performance  is  developed.  (See  also 
W88-08497)  (Author's  abstract) 
W88-08502 


ION-CHROMATOGRAPHIC  MEASURE- 

MENTS OF  AMMONIUM,  FLUORIDE,  ACE- 
TATE, FORMATE  AND  METHANESULPHON- 
ATE  IONS  AT  VERY  LOW  LEVELS  IN  ANT- 
ARCTIC ICE, 

Laboratoire   de   Glaciologie   et   Geophysique   de 
l'Environnement,   Saint-Martin  d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08546 


FAULT-TOLERANT  DESIGN  FOR  DATA  AC- 
QUISITION AND  FLOOD  FORECAST  SYS- 
TEMS, 

Sierra-Misco,  Inc.,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-08548 


MEASUREMENTS  OF  CHLOROPHYLL-A 
FROM  PHYTOPLANKTON  USING  ETHANOL 
AS  EXTRACTION  SOLVENT, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08590 


SPECTROFLUOROMETRIC  DETERMINA- 
TION OF  CHLOROPHYLLS  AND  PHEOPHY- 
TINS, 

Laboratoire  Arago,  Banyuls-sur-Mer  (France). 
For  primary  bibliographic  entry  see  Field  2L. 

W88-08597 


ROUTINE  DETERMINATION  OF  PRINCIPAL 
GAMMA  EMITTING  RADIONUCLIDES  IN 
MUDS  AND  SILTS  FROM  THE  RIBBLE  ESTU- 
ARY, 

British   Nuclear   Fuels   Ltd.,   Preston   (England). 

Springfield  Works. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08606 


NEUTRON  ACTIVATION  ANALYSIS  OF  NAT- 
URAL WATER  SAMPLES  USING  CF-252 
SOURCES, 

Chiang  Mai  Univ.  (Thailand).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08611 


IMPROVED  EKMAN-BIRGE  GRAB  FOR  SAM- 
PLING AN  UNDISTURBED  BOTTOM  SEDI- 
MENT CORE  SAMPLE, 

Niigata  Univ.  (Japan).  Biological  Lab. 

H.  Fukuhara,  and  M.  Sakamoto. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  48, 

No.  2,  p  127-132,  April  1987.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Bottom  sampling,  'Ekman-Birge 
grab,  'Sediment  sampler,  'Lake  sediments,  In-situ 


tests,  Bacterial  analysis,  Chemical  analysis,  Sample 
preservation,  Vertical  distribution,  Benthos,  Sam- 
pling. 

An  improved  Ekman-Birge  bottom  mud  sampler 
was  devised  for  sampling  undisturbed  bottom  sedi- 
ment cores.  The  sediment  and  the  overlying  water 
were  taken  in  a  transparent  plastic  cylinder  (diame- 
ter, 105  mm;  height,  300  mm)  house  in  the  grab 
box.  The  grab  was  driven  by  an  additional  weight 
of  5  kg  into  the  sediment.  In  situ  tests  for  determin- 
ing the  vertical  profiles  of  chemicals  and  bacterial 
populations  in  the  overlying  water  and  sediment 
proved  successful  for  sampling  undisturbed  sedi- 
ment. A  large  volume  of  undisturbed  sediment  for 
chemical  and  bacteriological  studies  was  obtained 
in  one  trial.  The  grab  was  highly  efficient  for 
zoobenthos  collection,  because  it  would  sample 
sediment  deeper  than  with  the  standard  Ekman- 
Birge  grab.  It  should  thus  be  very  useful  for  studies 
on  the  population  dynamics  of  zoobenthos.  (Au- 
thor's abstract) 
W88-08638 


IMPORTANCE  OF  KEEPING  GOOD  WELL 
PERFORMANCE  RECORDS, 

D.  L.  Goodrich. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  5,  p 

31-32,  May  1988. 

Descriptors:  'Data  collections,  'Well  data,  'Pump 
wells,  'Well  logs,  'Pump  testing,  'Water  level, 
Documentation,  Performance  evaluation,  Hydro- 
static level,  Pressure-measuring  instruments. 

The  importance  of  keeping  accurate  performance 
records  has  become  more  pronounced  in  recent 
years.  Accurate  records  pertaining  to  the  various 
components  of  a  production  well  system  can  pro- 
vide the  data  necessary  for  determining  normal 
and  abnormal  operating  conditions.  A  production 
well  unit  that  exhibits  a  decline  in  productivity 
may  be  experiencing  problems  in  one  or  more  of  its 
three  component  areas:  the  pumping  system,  the 
well,  or  the  aquifer.  Performance  parameters  that 
should  be  monitored  at  least  once  a  week  on  an 
active  well  unit  include  the  static  water  level,  the 
pumping  water  level,  the  electrical  consumption, 
the  pumping  rate,  and  the  back-pressure  in  the 
discharge  line.  A  description  of  common  pumping 
system,  well  and  aquifer  problems  is  also  given. 
(VerNooy-PTT) 
W88-08654 


REVIEW  OF  SOIL  SOLUTION  SAMPLERS, 

Colorado    Univ.,    Boulder.    Inst,    of  Arctic    and 
Alpine  Research. 
M.  I.  Litaor. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  5,  p  727-733,  May  1988.  93  ref.  National  Sci- 
ence Foundation  Grant  BSR-8012095. 

Descriptors:  'Samplers,  'Soil  solution,  'Soil  analy- 
sis, 'Interstitial  water,  'Lysimeters,  'Water  sam- 
pling, Soil  properties,  Soil  tests,  Technology,  Lit- 
erature review,  Optimization. 

Soil  interstitial  waters  are  an  extremely  important 
facet  of  many  environmental  studies.  The  biogeo- 
chemical  cycles  of  important  nutrients,  metal  mi- 
gration across  the  landscape,  and  pollutant  move- 
ment to  groundwater  are  highly  affected  by  the 
water  flow  characteristics  in  soils  and  sediments. 
The  purpose  of  this  critical  literature  review  is  to 
evaluate  the  various  soil  solution  sampling  tech- 
niques. It  has  been  recommended  that  the  soil 
solution  sampler  system  be  installed  a  year  before 
sampling  begins.  Some  studies  have  indicated  that 
the  application  of  suction  in  a  soil  solution  sampler 
gives  results  unlike  freely  percolating  soil  solution 
while  other  studies  indicate  that  in  practice  the 
differences  may  be  small.  Physical  considerations, 
e.g.,  macropores  formed  by  decayed  roots,  and 
chemical  considerations,  e.g.,  volatile  organics,  soil 
solution  pH,  as  well  as  the  possibility  of  interfer- 
ence by  animal  or  human  activity  must  be  included 
in  the  sampler  design  parameters.  Types  of  sam- 
plers include  ceramic,  fritted  glass,  hollow  cellu- 
lose fibers  and  Teflon.  Methods  for  sampling  soil 
solutions  other  than  tension  lysimetry  include  the 


162 


RESOURCES  DATA— Field  7 


Evaluation,  Processing  and  Publication — Group  7C 


use  of  an  absorbent  sponge  material  and  an  immis- 
cible displacement  method.  More  research  is 
needed  in  different  soil  environments  for  better 
evaluation  of  the  number  of  samplers  and  repli- 
cates needed  for  a  given  research  problem.  (Ver- 
Nooy-PTT) 
W88-08666 


BIOMONITORING  OF  OIL  SPILL  IN  A 
BOREAL  ARCHIPELAGO  BY  XENOBIOTIC 
BIOTRANSFORMATION  IN  PERCH  (PERCA 
FLUVIATILIS), 

Kuopio  Univ.  (Finland).  Dept.  of  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-08672 


VAJONT  SLIDE:  INSTRUMENTATION-PAST 
EXPERIENCE  AND  THE  MODERN  AP- 
PROACH, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-08704 


SAMPLING  AND  GC-FID,  GC/MS  ANALYSIS 
OF  PETROLEUM  HYDROCARBONS  IN  THE 
OCEAN  SURFACE  MICROLAYER  OF  RICH- 
ARDS BAY,  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08710 


MEASUREMENT  OF  VOLATILE  FATTY 
ACIDS  IN  PORE  WATER  FROM  MARINE 
SEDIMENTS  BY  HPLC, 

Scottish  Marine  Biological  Association,  Oban. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-08736 


CIRCULATION  AND  MIXING  IN  LAKE  RO- 
rONGAIO  AND  LAKE  OKARO  UNDER  CON- 
DITIONS OF  LIGHT  TO  MODERATE  WINDS: 
PRELIMINARY  RESULTS, 

Western   Australia   Univ.,   Nedlands.   Centre   for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08778 


NEGATIVE  STAINING  OF  FRESHWATER 
BACTERIONEUSTON  SAMPLED  DIRECTLY 
WITH  ELECTRON  MICROSCOPE  SPECIMEN 
SUPPORT  GRIDS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Microbiology. 

F.  A.  Fuerst,  A.  McGregor,  and  M.  R.  Dickson. 

Microbial  Ecology  MCBEBU,  Vol.  13,  No.  3,  p 

219-228,  1987.  7  fig,  33  ref. 

Descriptors:  *Sampling,  'Bacteria,  *Air-water 
interfaces,  'Ponds,  *Microbiological  studies, 
•Electron  microscopy,  Australia,  Bacterioneuston. 

A  technique  for  observation  of  surface  microlayer 
aacteria  (bacterioneuston)  is  described,  using  direct 
sampling  of  the  air-water  interface  with  carbon- 
stabilized  electron  microscope  specimen  support 
grids,  followed  by  a  negative  staining  and  transmis- 
sion electron  microscopy.  A  eutrophic  freshwater 
pond  about  1-2  m  deep,  University  Lake,  located 
an  the  campus  of  the  University  of  Queensland,  St. 
Lucia,  Brisbane,  Australia,  was  used  for  all  sam- 
pling. The  method  resulted  in  excellent  preserva- 
tion of  forms  of  microcolonia!  association,  regular 
surface  arrays,  surface  appendages,  and  prosthecae 
in  the  bacterioneuston  of  a  freshwater  pond.  (Au- 
thor's abstract) 
W88-08788 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC COMPOUNDS  BY  HIGH-PERFORM- 
ANCE LIQUID  CHROMATOGRAPHY  WITH 
SIMULTANEOUS  MASS  SPECTROPHOTO- 
METRY AND  ULTRAVIOLET  DIODE  ARRAY 
DETECTION, 

National    Research    Council    of  Canada,    Halifax 
(Nova  Scotia).  Atlantic  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 


W88-08807 


SEDIMENTATION  RATES  IN  THE  CENTRAL 
LAKE  CONSTANCE  DETERMINED  WITH 
210PB  AND  137CS, 

Bern  Univ.  (Switzerland).  Radiochemisches  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08828 


TWO-DIMENSIONAL      SHALLOW      WATER 
FLOW  IDENTIFICATION, 

Rijkswaterstaat,  The  Hague  (Netherlands).   Data 

Processing  Div. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-08847 


APPLICATION  OF  THE  FINITE  ELEMENT 
GROUNDWATER  MODEL  FEWA  TO  A  RA- 
DIOACTIVE WASTE  DISPOSAL  SITE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08848 


POROUS  CUP  SAMPLERS:  CLEANING  PRO- 
CEDURES AND  POTENTIAL  SAMPLE  BIAS 
FROM  TRACE  ELEMENT  CONTAMINATION, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08911 


SAMPLING  TECHNIQUES  FOR  GRAVEL 
SIZED  SEDIMENTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
P.  Diplas,  and  A.  J.  Sutherland. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
1 14,  No.  5,  p  484-501,  May  1988.  7  fig,  3  tab,  17  ref, 
2  append. 

Descriptors:  'Sediment  sampler,  'Gravel,  'Sam- 
pling, 'Streams,  Hydraulic  engineering,  Model 
studies,  Hydraulic  models,  Gravel-bed  streams, 
Cube  models,  Area-by-weight  analyses,  Bulk  sieve 
analysis,  Areal  sampling. 

The  methods  commonly  used  for  sampling  the 
coarser  surface  layers  of  gravel-bed  streams  are 
reviewed.  It  is  found  that  while  an  areal  sample  is 
biased  toward  the  coarser  grains  compared  with  a 
volumetric  sample  of  the  same  material,  the  con- 
version formula  suggested  by  a  voidless  cube 
model  overcompensates  for  this  effect.  A  modified 
version  of  the  cube  model  (based  on  the  Kellerhals 
and  Bray  model)  that  accounts  for  its  porosity  is 
proposed.  The  modified  cube  model  and  tests  con- 
ducted with  a  real  sampling  using  wax  indicate  that 
area-by-weight  analyses  can  be  converted  success- 
fully to  the  equivalent  bulk  sieve  analysis.  The 
average  depth  of  the  wax  samples  ranged  from  D 
sub  65  to  D  sub  91,  increasing  with  median  grain 
size.  The  equivalence  of  the  grid  by  number  and 
bulk  sieve  analysis  is  reaffirmed.  (Author's  ab- 
stract) 
W88-08914 


TECHNIQUES  OF  COLLECTING  DATA  FOR  A 
STUDY  OF  ERRORS  IN  MEASUREMENTS  IN 
WATER  METERS  (LES  TECHNIQUES  D'A- 
QUISITION  DE  DONNEES  POUR  L'ETUDE 
DES  ERREURS  DE  COMPTAGE  DANS  LES 
COMPTEURS  A  EAU), 
For  primary  bibliographic  entry  see  Field  5F. 
W88-08921 


STUDY  OF  THE  INSTANTANEOUS  EROSION 

OF  CAVITATION,  VERSUS  FLOW,  PRESSURE 

AND    TEMPERATURE    (ETUDE    DE    L'ERO- 

SION     INSTANTEE     DE     CAVITATION     EN 

FONCTION  DE  DEBIT,  DE  LA  PRESSION  ET 

DE  LA  TEMPERATURE), 

Ecole     Superieure     d'Electricite,     Gif-sur-Yvette 

(France). 

For  primary  bibliographic  entry  see  Field  2J. 

W88-08957 
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RAPID  DETERMINATION  OF  MAGNESIUM 
AND  CALCIUM  HARDNESS  IN  WATER  BY 
ION  CHROMATOGRAPHY, 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-08021 


WETLAND  BOUNDARY  DETERMINATION 
IN  THE  GREAT  DISMAL  SWAMP  USING 
WEIGHTED  AVERAGES, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08036 


APPLICATION  OF  KRIGING  TO  ESTIMAT- 
ING MEAN  ANNUAL  PRECIPITATION  IN  A 
REGION  OF  OROGRAPHIC  INFLUENCE, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-08040 


GOES  IR  AND  DUMMY  VARIABLE  TECH- 
NIQUES FOR  LOW  TEMPERATURE  ASSESS- 
MENT IN  FLORIDA, 

Florida  Univ.,  Gainesville.  Remote  Sensing  Appli- 
cations Lab. 

S.  F.  Shih,  and  E.  Y.  Chen. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 
2,  p  367-375,  April  1988.  5  fig,  2  tab,  24  ref.  NOAA 
Contract  No.  NA80AA-D-00129. 

Descriptors:  'GOES  data,  'Florida,  'Remote  sens- 
ing, 'Satellite  technology,  'Temperature  effects, 
'Air  temperature,  'Water  table,  'Infrared  image- 
ry, 'Freezing,  'Drainage,  Soil  types,  Citrus  fruits. 

Geostationary  Operational  Environmental  Satellite 
(GOES)  thermal  infrared  (IR)  data  were  used  to 
study  regional  cold  nocturnal  temperature  fluctua- 
tions that  are  important  in  assessing  citrus  freeze 
damage.  Dummy  variables  techniques  were  used  to 
analyze  the  temperature  difference  between  the 
east  and  west  sides  of  Central  Florida,  which  was 
obtained  from  both  ground  measurement  minimum 
temperature  (T  sub  GMM)  and  the  GOES  mean 
temperature  (T  sub  GOES)  on  low-temperature 
nights.  The  low  temperature  pattern,  which  was 
closely  related  to  the  citrus  freeze  damage  pattern 
in  Central  Florida,  was  identified  by  GOES  ther- 
mal IR  data  but  not  by  conventional  ground  meas- 
urements. The  low  surface  temperature  in  the  west 
side  and  east  side  appears  to  be  attributable  to 
differences  in  soil  types,  water  tables,  and  drainage 
classes  in  both  regions.  (Alexander-PTT) 
W88-08044 


MODELING  THE  PERFORMANCE  OF  DEEP 
WASTE  STABILIZATION  PONDS, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08045 


FRACTALS      AND      THE      RIVER-LENGTH 
CATCHMENT-AREA  RATIO, 

Agricultural    Research    Service,    Columbia,    MO. 
North  Central  Watershed  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-08053 


PRECIPITATION  CHARACTERISTICS  FROM 
VARIABLE,  HOURLY  AND  DAILY  DATA 
BASES, 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-08063 


MODERN  DIATOM  ASSEMBLAGES  IN  CEN- 
TRAL   MEXICO:    THE    ROLE    OF    WATER 
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CHEMISTRY  AND  OTHER  ENVIRONMEN- 
TAL FACTORS  AS  INDICATED  BY  TWIN- 
SPAN  AND  DECORANA, 

Stirling  Univ.  (Scotland).  Dept.  of  Environmental 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08082 


PREDICTION  OF  THE  1979  SUMMER  MON- 
SOON ONSET  WITH  MODIFIED  PARAME- 
TERIZATION SCHEMES, 

European    Centre    for    Medium    Range    Weather 

Forecasts,  Reading  (England). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-08117 


GLOBAL  ENERGY  AND  MOISTURE  BUDG- 
ETS FROM  RAWINSONDE  DATA, 

Princeton  Univ.,  NJ.  Geophysical  Fluid  Dynamics 

Program. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-08118 


IMPROVING  PRECIPITATION  FORECASTS 
FROM  THE  METEOROLOGICAL  OFFICE 
FINE-MESH  MODEL  BY  USING  A  MODIFIED 
EVAPORATION  SCHEME, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08119 


APPLICATION    OF   SUPERCOMPUTERS   TO 
WEATHER  FORECASTING, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08120 


PROGRESS  IN  THE  DEVELOPMENT  OF  PAR- 
AGON, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08121 


STRUCTURE  OF  A  CONVERGENT  CLOUD 
BAND  OVER  THE  JAPAN  SEA  IN  WINTER:  A 
PREDICTION  EXPERIMENT, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-08122 


ESTIMATION  OF  ATMOSPHERIC  LIQUID- 
WATER  AMOUNT  BY  NIMBUS  SMMR  DATA: 
A  NEW  METHOD  AND  ITS  APPLICATION  TO 
THE  WESTERN  NORTH-PACIFIC  REGION, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-08123 


NUMERICAL  EXPERIMENTS  OF  THE 
CHARGING  MECHANISM  OF  PRECIPITA- 
TION PARTICLES  BY  THE  ION-CAPTURE 
PROCESS  BELOW  THE  CLOUD  BASE, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-08124 


SPACE  TRANSFORMATIONS  IN  THE  STUDY 
OF  MULTIDIMENSIONAL  FUNCTIONS  IN 
THE  HYDROLOGICAL  SCIENCES, 

Institute   of  Geology    and    Mineral    Exploration, 

Athens  (Greece). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-08178 


DERIVATION  OF  SOME  FREQUENCY  DIS- 
TRIBUTIONS USING  THE  PRINCIPLE  OF 
MAXIMUM  ENTROPY  (POME), 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.P.  Singh,  A.K..  Rajagopal,  and  K.  Singh. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 

No.  2,  p  91-106,  June   1986.  2  fig,  8  tab,  45  ref. 


Descriptors:  'Statistics,  'Mathematical  models, 
'Hydrologic  models,  'Entropy,  'Thermodynam- 
ics, Discharge,  Frequency  distributions,  Principle 
of  maximum  entropy. 

The  principle  of  maximum  entropy  (POME)  was 
employed  to  develop  a  procedure  for  derivation  of 
a  number  of  frequency  distributions  used  in  hydrol- 
ogy. The  procedure  required  specification  of  con- 
straints and  maximization  of  entropy,  and  is  thus  a 
solution  of  the  classical  optimization  problem.  The 
POME  led  to  a  unique  technique  for  parameter 
estimation.  For  6  selected  river  gaging  stations, 
parameters  of  the  gamma  distribution,  the  log- 
Pearson  type  III  distribution  and  extreme  value 
type  I  distribution  fitted  to  annual  maximum  dis- 
charges, were  evaluated  by  this  technique  and 
compared  with  those  obtained  by  using  the  meth- 
ods of  moments  and  maximum  likelihood  estima- 
tion. The  concept  of  entropy,  used  as  a  measure  of 
uncertainty  associated  with  a  specified  distribution, 
facilitated  this  comparison.  (Author's  abstract) 
W88-08183 


DEVELOPMENT  OF  AN  ENVIRONMENTAL 
DATA  BASE  FOR  RIVERS,  LAKES,  AND  RES- 
ERVOIRS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

K.  F.  Hedden,  and  R.  L.  Skaggs. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,   Vol  23,   No.   2,   p    103-126,   February 

1988.  9  fig,  2  tab,  9  ref. 

Descriptors:  'Data  collections,  'Rivers,  'Lakes, 
'Reservoirs,  'Environmental  data,  'Data  bases, 
'Path  of  Pollutants,  'Model  studies,  Hydrology, 
Mathematical  models,  Exposure  assessment, 
Toxins,  Canonical  Environments  Data  Base,  Reach 
file. 

One  method  for  performing  toxic  substance  expo- 
sure assessments  is  to  use  mathematical  models  that 
predict  the  transport  and  transformations  of  toxic 
substances  in  the  environment.  To  run  these 
models,  a  variety  of  input  data  on  receiving  water- 
body  properties  and  water-quality  parameters  that 
define  a  range  of  environments  and  influence  the 
chemical-specific  rate  coefficients  must  be  devel- 
oped. This  paper  describes  a  data  base  developed 
by  EPA  for  15  major  U.S.  river  basins  that  con- 
tains selected  hydrologic  and  water-quality  param- 
eters. Called  the  Canonical  Environments  Data 
Base,  the  file  brings  together  information  devel- 
oped by  public  and  private  organizations  on  each 
reach  of  the  rivers  as  well  as  individual  lakes  and 
reservoirs  in  the  basins.  Coupling  raw  data  with  a 
data  base  management  system  in  this  environmen- 
tal file  will  facilitate  entry  into  and  deletions  from 
the  data  base  and  development  of  data  input  to  the 
Exposure  Analysis  Modeling  System  and  other 
similar  exposure  assessment  mathematical  models. 
To  assure  compatibility  with  simplified  process 
models,  average  monthly  or  seasonal  values  for 
each  parameter  are  being  stored  in  the  data  base. 
The  structure  of  the  data  base  is  similar  to  that  of 
the  REACH  file,  and  the  EPA-developed  data 
base  that  defines  the  hydrologic  connections 
among  rivers,  their  tributaries,  and  associated  lakes 
and  reservoirs.  (Author's  abstract) 
W88-08295 


MISCIBLE  FLOW  THROUGH  POROUS 
MEDIA  WITH  DISPERSION  AND  ADSORP- 
TION, 

Universidad  Nacional  de  La  Plata  (Argentina). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08348 


ORTHOGONAL  COLLOCATION  AND  ALTER- 
NATING-DIRECTION PROCEDURES  FOR  UN- 
SATURATED FLOW  PROBLEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field   2G 

W88-08351 


ANALYSIS     OF     OBJECTIVE     FUNCTIONS 
USED  IN  URBAN  RUNOFF  MODELS, 


Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  4C. 

W88-08354 


HYBRID  RECEPTOR  MODELS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Atmospheric  Sciences  Research 
Lab. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-08447 


TRACE  ELEMENT  CONCENTRATIONS  ON 
FINE  PARTICLES  IN  THE  OHIO  RIVEF 
VALLEY, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis 

try. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08448 


SIMULTANEOUS  COLLECTION  OF  PARTI 
CLES  AND  ACIDIC  GASES  FOR  TRACING 
EMISSIONS  FROM  COAL-FIRED  POWEU 
PLANTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis 

try. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08449 


RAINWATER    CHEMISTRY    NEAR    AN    ISO 
LATED  S02  EMISSION  SOURCE, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi 

neering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08459 


DETECTION  OF  SOIL  DRAINAGE  IN  'PAYJ 
DE  HERVE'  -  BELGIUM  -  ON  LANDSAT  MSS 
IMAGERY, 

Ghent  Rijksuniversiteit  (Belgium).  Lab.  voor  Re 
gionale  Geographie  en  Landschapskunde. 
B.  Goessens. 

IN:  Europe  from  Space.  Proceedings  of  an  ESA/ 
EARSeL  Symposium  held  in  Conjunction  witr 
EARSeL's  General  Assembly  at  the  Technica 
University  of  Denmark,  Lyngby,  June  25-27,  1986 
Report  No.  SP-258,  December  1986.  p  93-99,  6  fig 
7  tab,  18  ref. 

Descriptors:  'Soil  water,  'Data  interpretation 
♦Drainage,  'Remote  sensing,  'Pays  de  Hevre 
'Belgium,  Satellite  technology,  Landsat,  Maps. 

The  detection  of  soil  drainage  conditions  is  stud 
ied,  in  the  'Pays  de  Herve'  region  which  is  mainlj 
a  grassland  region,  with  different  classes  of  soi 
drainage.  Landsat  MSS  images  are  optically  en 
hanced  by  using  high  gamma  films.  For  the  inter 
pretation,  the  composite  -4/-5  (enhanced)  was 
used.  Densitometric  analysis  shows  a  differentia- 
tion between  well  drained  and  poorly  drained  soils 
and  soils  with  perched  water.  Visual  image  analy 
sis  leads  to  PMU-maps.  These  maps  are  comparec 
with  the  soil  map  and  field  data,  making  is  possiblf 
to  create  a  map  of  the  soil  drainage  conditions  ir 
the  'Pays  de  Herve'.  (See  also  W88-08470)  (Lantz- 
PTT) 
W88-08474 


USE  OF  AVHRR  CHANNEL-3  DATA  FOR  EN 
VIRONMENTAL  STUDIES, 

Dundee  Univ.  (Scotland).  Physics  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08476 


SNOW-MAPPING     IN     WESTERN     GREEN- 
LAND, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography 
For  primary  bibliographic  entry  see  Field  2C. 

W88-08478 


MODEL  OF  THERMAL  INERTIA  FOR  FROS1 
FORECASTING  IN  AGRICULTURAL  AREAS 

Valencia  Univ.  (Spain).  Faculty  of  Physics. 
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'.  Caselles,  M.  J.  Salom,  J.  Delegido,  and  S. 
iandia. 

V:  Europe  from  Space.  Proceedings  of  an  ESA/ 
ARSeL  Symposium  held  in  Conjunction  with 
ARSeL's  General  Assembly  at  the  Technical 
Iniversity  of  Denmark,  Lyngby,  June  25-27,  1986. 
eport  No.  SP-258,  December  1986.  p  253-257,  2 
g,2tab,  17ref. 

iescriptors:  *Thermal  inertia,  'Frost,  *Data  inter- 
relation, 'Agriculture,  Forecasting,  Model  stud- 
s,  Irrigation,  Vegetation,  Spain,  Remote  sensing, 
emperature,  Evapotranspiration. 

Tie  Valentian  region  (Spain)  is  classified  in  differ- 
nt  thermally  homogeneous  zones,  to  carry  out 
ost  forecasting  for  these  small  zones.  The  classi- 
ng parameter  used  has  been  thermal  inertia  be- 
ause  is  considered  to  be  a  good  index  of  the 
^stem  ground-vegetation  when  its  temperature 
hanges.  For  managing  frost  forecasting,  Price's 
lodel  for  thermal  inertia  estimation  has  been 
lodified  by  adding  the  evapotranspiration  term, 
ince  evapotranspiration  in  irrigated  lands  mainly 
epends  on  crops,  this  forecasting  is  made  from  the 
laximum  temperature  made  from  the  maximum 
:mperature  image  obtained  by  remote  sensing,  and 
le  crop  image.  (See  also  W88-08470)  (Author's 
bstract) 
^88-08479 


RESENT  STATE,  CHANGES  AND  QUALITY 
IF  SOLOGNE  AND  BRENNE,  TWO  FRENCH 
ARGE  WETLANDS,  STUDIED  WITH  THE 
1SS  AND  TM  LANDSAT  DATA, 

linistere  de  l'Environnement  et  du  Cadre  de  Vie, 

leuilly-sur-Seine  (France). 

'or  primary  bibliographic  entry  see  Field  2H. 

m-08480 


TUDIES  OF  TIDAL  FLAT  ENVIRONMENTS 
WTH  LANDSAT  MSS  DATA, 

Loskilde  Universitetscenter  (Denmark). 

ror  primary  bibliographic  entry  see  Field  2L. 

V88-08481 


TUDY   ON  THE   USE  OF  SAR   DATA   FOR 
AGRICULTURE  AND  FORESTRY, 

)IGIM,  Inc.,  Montreal  (Quebec). 

ror  primary  bibliographic  entry  see  Field  7B. 

V88-08501 


-AND  USE  FEATURE  DETECTION   IN  SAR 
MAGES, 

lunting  Technical  Services  Ltd.,  Borehamwood 

England). 

'or  primary  bibliographic  entry  see  Field  7B. 

V88-08502 


REGIONAL  GROUND-WATER  FLOW  NEAR 
UCHTON  AND  CYPRESS  CREEK  DOMES, 
MISSISSIPPI:  ANNUAL  STATUS  REPORT 
•OR  FISCAL  YEAR  1984. 

Earth  Technology  Corp.,  Long  Beach,  CA. 
'or  primary  bibliographic  entry  see  Field  2F. 
V88-08511 


JHOTOCHEMICAL  MODELING  APPLIED  TO 
NATURAL  WATERS, 

losenstiel  School  of  Marine  and  Atmospheric  Sci- 

:nce,  Miami,  FL.  Div.  of  Marine  and  Atmospheric 

Science. 

ror  primary  bibliographic  entry  see  Field  2K. 

W88-08539 


MEASUREMENT  OF  QUANTUM  YIELDS  IN 

POLYCHROMATIC      LIGHT:      DINITROANI- 

LINE  HERBICIDES, 

Minnesota  Univ.,  Minneapolis.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08540 


FIELD    VERIFICATION    OF    HELP    MODEL 
FOR  LANDFILLS, 


Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-08568 


EFFECTS  OF  STORM  AND  GAGE  LOCATION 
ON  TRIBUTARY  LOAD  ESTIMATE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-08574 


GAS  TRANSFER  KINETICS  IN  OXYGEN  ACTI- 
VATED SLUDGE, 

Arkansas  State  Univ.,  State  University.  Dept.  of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-08577 


STUDIES   ON   THE   MOTION   OF   GROUND 

WATER    WITH    DISPERSION    IN    COASTAL 

AQUIFERS:     IV.     NUMERICAL     ANALYSIS 

BASED  ON  TWO-DIMENSIONAL  UNSTEADY 

STATE  MODEL,  (IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08637 


MODEL  ANALYSIS  OF  THE  TRANSPORT  OF 
SOLUTES  IN  SATURATED  AND  UNSATURAT- 
ED DOMAINS,  (IN  JAPANESE), 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08651 


SEQUENTIAL    ESTIMATION    OF    AQUIFER 
PARAMETERS, 

Westinghouse  Hanford  Co.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-08660 


NEW   ANALYTIC  FUNCTION   FOR  MODEL- 
ING PARTIALLY  PENETRATING  WELLS, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08661 


COMPARISON  OF  NEWTON-TYPE  AND 
DIRECT  SEARCH  ALGORITHMS  FOR  CALI- 
BRATION OF  CONCEPTUAL  RAINFALL- 
RUNOFF  MODELS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-08662 


DIFFUSION  WAVE  MODEL  FOR  OVERLAND 
FLOW:  I.  SOLUTION   FOR  STEEP  SLOPES, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08667 


DIFFUSION  WAVE  MODEL  FOR  OVERLAND 
FLOW:  II.  STEADY  STATE  ANALYSIS, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08668 


DEVELOPING  JOINT  PROBABILITY  DISTRI- 
BUTIONS OF  SOIL  WATER  RETENTION 
CHARACTERISTICS, 

Environmental  Research  Lab.,  Athens,  GA. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-08669 


SAMPLING  AND  GC-FID,  GC/MS  ANALYSIS 
OF  PETROLEUM  HYDROCARBONS  IN  THE 


OCEAN  SURFACE  MICROLAYER  OF  RICH- 
ARDS BAY,  SOUTH  AFRICA, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08710 


DAILY  STUDY  OF  THE  DIATOM  SPRING 
BLOOM  AT  ROSCOFF  (FRANCE)  IN  1985:  I. 
THE  SPRING  BLOOM  WITHIN  THE  ANNUAL 
CYCLE, 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

For  primary  bibliographic  entry  see  Field  21. 

W88-08725 


TEMPORAL  VARIATIONS  OF  SECONDARY 
PRODUCTION  IN  THE  MARINE  BIVALVE 
SPISULA  SUBTRUNCATA  OFF  THE  PO 
RIVER  DELTA  (ITALY), 

Ente    Nazionale    per    l'Energia    Elettrica,    Milan 

(Italy).  Centro  Termica  e  Nucleare. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08726 


DEVELOPMENT  OF  A  WATER  QUALITY 
PLANNING  MODEL  USING  UTM  SQUARE- 
GRID  SYSTEM, 

Institut   National    de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For   primary   bibliographic   entry   see   Field   5G. 

W88-08853 


IMPROVED  FITTING  FOR  THREE-PARAME- 
TER MUSKINGUM  PROCEDURE, 

Lancaster  Univ.  (England).  Dept.  of  Environmen- 
tal Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-08916 

8.  ENGINEERING  WORKS 
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RELIABILITY-BASED  DESIGN  CONCEPTS  IN 
HYDRAULIC  ENGINEERING, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drologie  und  Wasserwirtschaft. 

E.  J.  Plate,  and  L.  Duckstein. 

Water  Resources  Bulletin  WARBAQ,  Vol.  24,  No. 

2,  p  235-245,  April  1988.  8  fig,  19  ref. 

Descriptors:  'Hydraulic  engineering,  'Safety, 
'Levees,  'Hydrology,  'Reliability,  'Stochastic 
process,  'Design  standards,  'Design  criteria, 
Mathematical  studies,  Load,  Probability  distribu- 
tion, Stochastic  process. 

Different  probability-based  concepts  for  design  of 
hydraulic  structures  are  presented  that  could  re- 
place or  complement  traditional  designs  based  on 
the  concept  of  design  load  plus  a  safety  margin. 
The  traditional  concept  (here  called  Level  I 
design)  does  not  permit  the  assignment  of  the 
correct  probability  to  the  failure  event.  Concepts 
which  are  based  on  the  correct  probability  of 
failure  are  based  on  descriptions  of  resistance  and 
load  as  random  variables.  Level  II  design  assumes 
random  variables  to  be  Gaussian  distributed.  Level 
III  is  based  on  arbitrary  distributions  of  load  and 
resistance.  Level  II  and  III  concepts  are  appropri- 
ate for  evaluation  of  a  design's  reliability.  Design 
Level  IV  is  also  based  on  the  joint  probability 
density  function  for  loads  and  resistances;  in  addi- 
tion, it  requires  the  assignment  of  a  consequence 
function  to  each  combination  of  resistance  and 
loads.  The  design  concepts  are  illustrated  with  the 
design  of  a  flood  levee  on  a  river.  (Author's  ab- 
stract) 
W88-08028 


INJECTING  AN  OXYGEN  FIX, 

Corps  of  Engineers,  Savannah,  GA.  Savannah  Dis- 
trict. 
For  primary   bibliographic  entry   see   Field   5G. 
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W88-08142 


DAMS  AND  EARTHQUAKES:  A  SHAKY  RELA- 
TIONSHIP, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-08143 


HELD    PERFORMANCE    OF   CORRUGATED 
POLYETHYLENE  PIPE  CULVERTS  IN  OHIO, 

Ohio  Dept.  of  Transportation,  Columbus. 

For   primary   bibliographic   entry   see   Field    8G. 

W88-08192 


EVALUATION  OF  METAL  DRAINAGE  PIPE 
DURABILITY  AFTER  TEN  YEARS, 

Louisiana  Dept.  of  Transportation  and  Develop- 
ment, Baton  Rouge.  Research  and  Development 
Section. 

W.  H.  Temple,  and  S.  L.  Cumbaa. 
Transportation  Research  Record  TRREDM,  No. 
1087,  p  7-14,  October,   1987.  7  fig,  6  tab,  2  ref. 

Descriptors:  'Durability,  'Drainage,  'Pipes, 
'Pipelines,  'Corrosion  control,  Inspection,  Per- 
formance evaluation,  Hydrogen  ion  concentration, 
Louisiana,  Resistivity,  Soil  properties,  Culverts, 
Engineering,  Structural  engineering,  Field  tests, 
Mechanical  failure,  Hydraulic  structures. 

The  comparative  performance  of  coated  and  un- 
coated,  corrugated,  galvanized  steel,  and  aluminum 
drainage  pipe  was  investigated  in  Louisiana.  The 
highly  corrosive  environments  in  some  areas  of  the 
state  make  durability  requirements  critical.  Ten 
types  of  metal  drainage  pipes  were  installed  in 
pairs  at  each  of  10  locations  in  1973.  Every  2  years, 
one  designated  culvert  of  each  of  the  pairs  was 
removed  and  subjectively  rated  by  a  panel.  The 
final  (10-year)  panel  ratings  reflect  the  condition  of 
the  undisturbed  culverts  in  each  pair.  It  was  found 
that,  in  general,  the  16-gauge  asphalt-coated  alumi- 
num; the  14-gauge  asbestos-bonded,  asphalt-coated 
galvanized  steel;  and  the  16-gauge  galvanized  steel 
with  a  12-mil  interior  and  a  5-mil  exterior  polyeth- 
ylene coating  were  the  test  pipes  with  the  most 
resistance  to  corrosion  at  the  majority  of  the  test 
sites.  It  was  also  found  that,  although  all  of  the 
coatings  provided  added  resistance  to  corrosion  to 
some  degree,  the  thicker  coatings  tested  provided 
increased  protection  to  the  base  metal.  Compari- 
sons of  actual  versus  predicted  years  to  perforation 
are  made  for  galvanzed  steel  in  the  harsher  envi- 
ronments where  test  culverts  actually  experienced 
perforation.  (Author's  abstract) 
W88-08193 


ABRASION  RESISTANCE  OF  ALUMINUM 
CULVERT  BASED  ON  LONG-TERM  FIELD 
PERFORMANCE, 

Koepf  and  Lange,  Inc.,  Lafayette,  CA. 

For   primary   bibliographic   entry   see   Field    8G. 

W88-08194 


LOCK  REHABILITATION,  A  PUBLIC  INFRA- 
STRUCTURE PROBLEM:  THE  VALUE  OF  IN- 
CREASED PRODUCTIVITY  IN  MEAN  LOCK- 
AGE PERFORMANCE, 

Army  Engineer  Inst,  for  Water  Resources,  Fort 
Belvoir,  VA. 
C.  E.  Yoe. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  AD-A184  386. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Corps  of  Engineers  Institute  for  Water  Resources 
Report  No.  IWR  Report  87-R-l,  January  1987.  181 
p,  13  fig,  15  tab,  157  ref,  5  append. 

Descriptors:  'Locks,  'Maintenance,  'Performance 
evaluation,  'Navigation,  'Cost  analysis,  'Infra- 
structure, Mississippi  River,  Productivity,  Eco- 
nomic aspects,  Hydraulic  models,  Model  studies, 
Costs,  Hydraulic  structures. 

The  nation"s  inland  waterways  infrastructure  is 
aging  and  in  need  of  rehabilitation  and  replace- 
ment. Economic  analyses  to  date  have  overlooked 
the  value  of  increased  mean  productivity  which 
result   from   lock   rehabilitation.    Productivity   in- 


creases are  measured  in  terms  of  decreases  in  the 
mean  time  it  takes  a  tow  to  transit  a  lock.  The 
analysis  develops  a  dynamic  model  for  estimating 
these  values.  The  quantity  of  public  infrastructure 
capital,  i.e.,  lock  capital,  cannot  be  estimated  by 
any  of  the  commonly  accepted  price  or  quantity 
methods  due  to  lack  of  data.  Lock  capital  is  esti- 
mated with  price  data  and  estimates  of  asset  func- 
tions. A  recursive  system  of  equations  with  exoge- 
nous demand  for  lockages  at  the  lock  to  be  reha- 
bilitated is  estimated  to  show  the  effect  of  lock 
capital  on  transit  time.  An  increase  in  lock  capital 
is  shown  to  decrease  mean  values  of:  (1)  the  time  it 
takes  to  service  a  tow;  (2)  queue  length;  and  (3)  the 
total  transit  time  required  to  pass  through  a  lock. 
The  model  is  solved  for  Lock  and  Dam  13  on  the 
Mississippi  River.  The  value  of  the  improved  pro- 
ductivity is  minimal  and  relatively  insensitive  to 
variations  in  model  assumptions  or  the  estimation 
of  the  quantity  of  capital.  Results  indicate  a  need 
for  data  on  the  physical  characteristics  of  public 
infrastructure  capital  so  its  quantity  can  be  estimat- 
ed. The  value  of  improvements  in  infrastructure's 
mean  productivity  appear  to  be  insignificant  when 
compared  to  the  value  of  preventing  economic 
losses  which  could  result  from  failure  or  loss  of  the 
infrastructure.  The  importance  of  an  empirical 
basis  for  estimating  the  probability  of  infrastructure 
failure  is  pointed  out  as  is  the  current  lack  of  data 
to  do  this.  (Author's  abstract) 
W88-08408 


SWEETWATER  RIVER  CHANNEL  IMPROVE- 
MENT PROJECT,  SAN  DIEGO  COUNTY, 
CALIFORNIA.  HYDRAULIC  MODEL  INVES- 
TIGATION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-08419 


REPAIR  OF  DAM  INTAKE  STRUCTURES  AND 
CONDUITS:  CASE  HISTORIES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Structures  Lab. 

R.  L.  Campbell,  and  D.  L.  Bean. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.   REMR-CS-16,  January   1988.   Final  Report. 

100  p,  52  fig,  2  tab,  14  ref. 

Descriptors:  'Dams,  'Intakes,  'Case  studies,  'Hy- 
draulic structures,  'Conduits,  'Maintenance, 
Intake  gates,  Concrete,  Erosion,  Urethane,  Grout- 
ing, Cavitation,  Leakage. 

Based  on  a  survey  of  inspection  reports,  29%  of 
the  maintenance  and  repair  problems  at  Corps  of 
Engineers  dams  were  in  intake  structures  and  con- 
duits. Repairs  to  these  structures  did  not  perform 
as  desired  in  >  40%  of  the  reported  efforts,  with 
>  21%  reported  as  failed.  A  number  of  products 
whose  manufacturer's  literature  indicated  that  they 
were  suited  for  application  in  a  wet  environment, 
such  as  that  found  in  intake  structures  and  conduits 
failed.  In  some  instances,  the  repair  technique  was 
at  fault.  In  others,  the  product  failed  to  perform  as 
indicated.  Selected  repair  efforts  to  intake  struc- 
tures and  conduits  are  presented  in  a  case  history 
format  that  includes  a  project  description  and  a 
history  of  the  repair  efforts.  The  project  descrip- 
tion identifies  principal  project  features  and  gives  a 
detailed  description  of  the  deficiency  being  re- 
paired to  include  its  history  and  cause  (if  known). 
The  descriptions  of  repair  efforts  are  presented 
chronologically  for  each  project.  The  two  most 
common  types  of  concrete  deficiencies  were  leak- 
age from  cracks  and  joints  and  cavitation  erosion 
damage  to  conduit  passageways  immediately 
downstream  of  gates.  The  most  successful  method 
documented  for  reducing  leakage  through  both 
cracks  and  joints  was  chemical  (urethane)  grout- 
ing. The  most  successful  method  documented  for 
withstanding  cavitation  damage  was  resurfacing  of 
damaged  area  using  a  product  called  Belzona 
Magma  Quartz.  However,  before  a  recommenda- 
tion can  be  made,  laboratory  testing  is  needed  to 
further  substantiate  the  quartz  product's  potential 
for  cavitation  repair.  (Lantz-PTT) 
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EMBANKMENT  DAMS  ON  PERMAFROST: 
DESIGN  AND  PERFORMANCE  SUMMARY, 
BIBLIOGRAPHY,  AND  AN  ANNOTATED  BIB- 
LIOGRAPHY, 

Cold    Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
F.  H.  Sayles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD-A184  163. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Special  Report  No.  87-11,  July  1987.  109  p,  7  fig,  1 
tab,  46  ref. 

Descriptors:  'Embankment  dams,  'Cold  regions, 
'Permafrost,  'Dams,  Hydraulic  structures,  Litera- 
ture review,  Frozen  ground,  Construction  meth- 
ods, Dam  foundation. 

The  designs  of  embankment  dams  on  permafrost 
can  be  divided  into  two  general  types,  frozen  and 
thawed.  The  frozen  type  of  embankments  and  their 
foundations  are  maintained  frozen  during  the  life  of 
the  structure.  The  thawed  type  of  embankments 
usually  are  designed  assuming  that  the  embank- 
ment will  remain  unfrozen  and  its  permafrost  foun- 
dation will  thaw  during  construction  or  during  the 
operation  of  the  structure.  In  some  locations  where 
water  is  to  be  retained  intermittently  for  short 
periods  of  time,  thawed  embankments  have  been 
designed  assuming  the  permafrost  will  remain 
frozen  throughout  the  life  of  the  embankment.  In 
selecting  this  type  of  design  for  a  particular  site, 
many  factors  that  are  peculiar  to  cold  regions  must 
be  considered.  A  summary  of  methods  of  design, 
construction  and  operation  of  embankment  dams  in 
permafrost  areas  records  the  successes  and  some 
failures  that  have  occurred.  Embankment  dams 
have  been  built  and  successfully  operated  in 
Canada,  Greenland,  the  USSR  and  Alaska.  A 
number  of  failures  have  been  reported  in  the  USSR 
and  one  in  Alaska.  Most  of  the  difficulties  arose 
because  insufficient  attention  was  given  to  estab- 
lishing and  maintaining  a  reliable  frozen  condition 
and  to  controlling  seepage.  Often  the  thawing  and 
seepage  in  a  frozen  embankment  or  foundation  are 
initiated  adjacent  to  the  spillway  or  outlet  works 
indicating  that  inadequate  cooling  or  impervious 
seepage  cutoffs  were  established  at  these  points. 
(Author's  abstract) 
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IMPACT  OF  HYDROELECTRIC  DEVELOP- 
MENT ON  THE  AMAZONIAN  ENVIRON- 
MENT: WITH  PARTICULAR  REFERENCE  TO 
THE  TUCURUI  PROJECT, 

University  Coll.  of  Swansea  (Wales).  Centre  for 

Development  Studies. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-08604 


DEVELOPMENT  OF  LABYRINTH  SPILLWAY 
DESIGNS, 

Mahab    Ghods    Consulting    Engineers,    Tehran 

(Iran). 

For  primary  bibliographic  entry  see  Field  8B. 
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SLUICE    DIMENSIONING    FOR    DESILTING 
RESERVOIRS, 

Irrigation    and    Power    Research    Inst.,    Amritsar 

(India). 

For  primary  bibliographic  entry  see  Field  8B. 
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PLANNING  THE  USEFUL  LIFE  OF  A  RESER- 
VOIR, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

M.  A.  Gill. 

International  Water  Power  and  Dam  Construction 
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^  simplified  method  for  the  calculation  of  reser- 
voir sedimentation  rates  is  proposed;  this  can  be 
ised  to  reveal  the  loss  of  a  reservoir's  capacity  in  a 
jiven  time  period  or  its  total  useful  life.  The  author 
las  refined  the  equations  incorporated  in  his  origi- 
lal  article  on  the  subject.  The  proposed  method  of 
computing  loss  of  reservoir  capacity  because  of 
edimentation  in  a  given  period  of  time,  or  comput- 
ng  the  useful  life  of  the  reservoir,  is  simpler  than 
he  previously  used  method.  At  the  same  time,  the 
nethod  proposed  here  is  believed  to  be  more  accu- 
ate,  since  the  time  variation  of  the  specific  weight 
>f  sediments  is  explicitly  treated  in  the  analysis.  In 
he  previous  method,  the  specific  weight  was  treat- 
id  as  a  constant  and  taken  as  the  average  value. 
Author's  abstract) 
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IEVIEW  OF  THE  BALDWIN  HILLS  RESER- 
VOIR FAILURE, 
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3ROUND  SUBSIDENCE  ANALYSIS  PRIOR  TO 
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FAILURE  OF  TETON  DAM, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 

leering. 
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rETON  DAM  FAILURE -A  DISCUSSION, 
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rETON  INVESTIGATION-A  REVIEW  OF  EX- 
ISTING FINDINGS, 
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LESSONS  FROM  THE  TETON  DAM  FAILURE, 

f.  L.  Sherard. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

p  239-256,  December  1987.  2  fig,  13  ref. 

Descriptors:  *Dam  failure,  'Geology,  'Reservoirs, 
•Rock  mechanics,  'Teton  Dam,  Idaho,  Earth 
dams,  Dam  foundations,  Foundations,  Design  cri- 
teria, Erosion,  Leakage,  Seepage,  Embankments, 
Grouting,  Hydraulic  fractures. 

Several  lessons  were  learned  from  the  failure  of  the 
Teton  Dam.  (1)  No  fundamental  changes  in  cur- 
rent practice  for  dam  design  are  required.  (2)  The 
design  for  Teton  was  unacceptable  because  it  did 
not  provide  for  the  needed  conservative  rock  sur- 
face crack  sealing  and  filters.  (3)  Bureaucratic  re- 
strictions limited  the  design  and  construction  con- 
trol staffs.  (4)  Failure  resulted  from  an  initial  ero- 
sive concentrated  leak  which  developed  in  the 
erodible  fine  silt  zone.  (5)  The  initial  leak  could 
have  developed  directly  in  the  zone  by  hydraulic 
fracturing  or  along  the  embankment  rock  interface 
at  the  bottom  of  the  trench.  (6)  If  a  leak  had  not 
developed  during  the  first  filling,  the  dam  would 
have  failed  eventually  by  the  same  mechanism.  (7) 
Independent  review  of  design  is  essential.  (8)  Wet 
seams  formed  near  horizontal  water-filled  cracks 
which  were  opened  by  hydraulic  fracturing  during 
filling.  (9)  The  concentrated  leak  occurred  in  an 
impervious  section  of  the  dam  on  the  right  abut- 
ment in  spite  of  good  construction  practices. 
(Cassar-PTT) 
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MALP  ASSET  DAM  FAILURE, 
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(France). 
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Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 
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dams,  Concrete,  Dam  foundations,  Foundations, 
Hydrostatic  pressure,  Geologic  fissures,  Permeabil- 
ity, Pore  pressure,  Stress. 

Studies  of  the  rocks  at  the  foundation  of  the  failed 
Malpasset  Dam  showed  correlation  between  the 
degree  of  fissuration  and  (1)  scale  effect  in  uniaxial 
compression  tests,  (2)  scatter  of  results,  and  (3)  the 
significant  effect  of  effective  stress  on  permeability. 
The  problem  of  extrapolating  information  obtained 
from  a  rock  sample  to  a  rock  mass  was  empha- 
sized. The  rock  mass  involves  fissures,  joints,  dia- 
clases,  and  fault  systems  which  cannot  be  duplicat- 
ed in  a  small  sample.  Stress  applied  by  a  dam  closes 
the  fissures  running  roughly  normal  to  the  direc- 
tion of  stress,  reducing  the  permeability  of  the 
rock.  If  water  flows  in  the  fissures  according  to 
Darcy's  law,  widespread  pressure  losses  occur, 
further  modifying  the  stress  distribution.  In  the 
least  permeable  areas,  the  pressure  losses  will  be 
highest,  often  behaving  as  a  cutoff.  If  the  rock  is 
only  slightly  fissured  relative  to  porosity,  the  stress 
pattern  under  an  abutment  may  not  be  modified 
significantly.  In  the  Malpasset  situation  the  stress 
pattern  was  fundamentally  disturbed.  (Cassar- 
PTT) 
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LATEST   THINKING    ON   THE   MALPASSET 
ACCIDENT, 
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MALPASSET     DAM     DISCUSSION-REMEM- 
BRANCES OF  FAILURES  OF  DAMS, 

Coimbra  Univ.  (Portugal).  Seccao  Autonoma  de 

Engenharia  Civil. 
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MODIFIED  HYPOTHESIS  FOR  FAILURE  OF 
MALPASSET  DAM, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
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MALPASSET  DAM, 
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VAJONT       CATASTROPHE-A        PERSONAL 
REVIEW, 
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VAJONT  SLIDE:  INSTRUMENTATION-PAST 
EXPERIENCE  AND  THE  MODERN  AP- 
PROACH, 
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W88-08704 


VAJONT  SLIDE-A  GEOTECHNICAL  ANALY- 
SIS BASED  ON  NEW  GEOLOGIC  OBSERVA- 
TIONS OF  THE  FAILURE  SURFACE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 
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VAJONT  RESERVOIR  SLOPE  FAILURE, 
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W88-08706 


VAJONT  SLIDE, 
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ASPECTS  OF  THE  VAJONT  SLIDE, 

Wollongong  Univ.  (Australia).  Dept.  of  Civil  and 

Mining  Engineering. 
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PREVENTION   OF  CONTAMINATION   (PRE- 
VENTION DE  LA  CONTAMINATION), 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 
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RELIABILITY-BASED  DESIGN  CONCEPTS  IN 
HYDRAULIC  ENGINEERING, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drologie  und  Wasserwirtschaft. 
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PRACTICAL  PREDICTION  OF  SECOND- 
ORDER  WAVE  DIFFRACTION  CAUSED  BY 
LARGE  OFFSHORE  STRUCTURES, 

Technical  Univ.  of  Nova  Scotia,  Halifax.  Dept.  of 

Applied  Mathematics. 

M.  Rahman. 

Advances  in  Water  Resources  AWREDI,  Vol.  9, 
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waves,  'Design  standards,  Second-water  wave  dif- 
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An  ad-hoc  method  of  estimating  second-order 
wave  loads  on  square  caissons  has  been  formulated 
for  design  purposes.  Following  Lighthill's  second- 
order  theory,  theoretical  expressions  for  wave 
loads  on  offshore  structures  were  obtained.  Com- 
parison between  the  predicted  and  available  meas- 
ured values  was  extremely  good.  A  computer  pro- 
gram was  written  in  Fortran  for  use  on  a  CDC 
Cyber  185  digital  computer.  A  Simpson's  integra- 
tion scheme  was  formulated  and  used  to  integrate 
with  very  fine  grid  size.  (Brock-PTT) 
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EVALUATING  FLOOD  RETARDING  STRUC- 
TURES, 

Hydrosystems  Engineers,  Colorado  Springs,  CO. 
W.F.  Rogers,  and  V.P.  Singh. 
Advances  in  Water  Resources  AWREDI,  Vol.  9, 
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An  empirical  relation  between  volume  and  peak  of 
runoff  (VPR)  was  utilized  to  determine  peak  dis- 
charge reduction  effectiveness  of  flood  retarding 
structures.  The  effectiveness  was  evaluated  by 
comparing  the  predam  VPR  relation  with  a  pre- 
and  post-dam  channel  length  frequency  distribu- 
tion (CLFD)  for  the  point  of  interest.  The  proce- 
dure involved  well-related  hydrologic  and  geo- 
morphic  variables  and  thus  could  be  a  practical 
prediction  tool.  The  proper  location  of  a  dam  to 
intercept  concentrated  channel  frequencies  was 
most  important  for  effectiveness  of  flood  reduc- 
tion. (Brock-PTT) 
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MECHANICS  OF  INCOMPRESSIBLE  MULTI- 
PHASE SUSPENSIONS, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Mechani- 
cal and  Industrial  Engineering. 
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Descriptors:  'Fluid  mechanics,  'Multiphase  flow, 
•Particulate  matter,  'Hydrodynamics,  'Suspen- 
sions, 'Suspended  sediments,  Mathematical 
models,  Theoretical  analysis,  Thermodynamics, 
Settling  velocity. 

The  mechanics  of  incompressible  multiphase  par- 
ticulate suspensions  in  a  liquid  are  considered.  The 
basic  conservation  laws  are  derived  via  a  spatial 
averaging  method.  The  thermodynamics  of  the 
multiphase  system  is  studied  and  the  appropriate 
constitutive  equations  are  developed.  The  basic 
equations  of  motion  of  various  constituents  are 
derived  and  discussed.  The  model  includes  the 
effects  of  pressure  differences  in  various  phases, 
diffusion  forces,  equilibrated  forces  and  virtual 
mass  forces.  A  simplified  version  of  the  model  is 
used  and  the  problem  of  gravity  sedimentation  is 
treated.  The  model  leads  to  a  stable  uniform  set- 
tling rate.  (Author's  abstract) 
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PRIMITIVE  PSEUDO  WAVE  EQUATION  FOR- 
MULATION FOR  SOLVING  THE  HARMONIC 
SHALLOW  WATER  EQUATIONS, 

Texas  A  and   M   Univ.,   College  Station.   Ocean 

Engineering  Program. 
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Stolzenbach. 

Advances  in  Water  Resources  AWREDI,  Vol.  10, 

No.  4,  p  188-199,  December  1987.  8  fig,   11  ref. 
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A  finite  element  method  formulation  for  solving 
the  harmonic  shallow  water  equations  in  their 
primitive  or  unmodified  form  is  developed  and 
analyzed.  The  Primitive  Pseudo  Wave  Equation 
Formulation  (PPWE)  involves  developing  a  weak 
weighted  residual  form  of  the  continuity  equation 
and  forming  a  pseudo  wave  equation  by  substitut- 
ing the  discretized  form  of  the  momentum  equation 
into  the  discretized  form  of  the  continuity  equa- 
tion. The  final  set  of  equations  to  be  solved,  the 
pseudo  wave  equation  and  the  primitive  momen- 
tum equations,  deceptively  resemble  the  discre- 
tized equations  of  the  wave  equation  formulation 
of  Lynch  and  Gray.  Despite  this  resemblance, 
Fourier  analysis  indicates  that  the  PPWE  scheme 
is  still  fundamentally  primitive.  However,  applica- 
tion of  the  PPWE  scheme  to  a  set  of  stringent  test 
problems  results  in  very  good  solutions  with  well 
controlled  nodal  oscillations.  This  low  degree  of 
spurious  oscillations  is  due  to  the  treatment  of  the 
boundary  conditions  such  that  elevation  is  taken  as 
an  essential  condition  and  normal  flux  is  taken  as  a 
natural  condition.  This  particular  boundary  condi- 
tion treatment  is  suggested  by  the  formation  of  the 
pseudo  wave  equation.  Even  though  the  equation 
rearrangement  does  not  in  itself  effect  the  solu- 
tions, it  does  make  the  scheme  much  more  effi- 
cient. (Author's  abstract) 
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VECTION-DIFFUSION EQUATION  BY  THE 
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Mechanical  Engineering. 
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No.  4,  p  220-224,  December  1987.  I  fig,  4  tab,  7  ref. 
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A  Petrov-Galerkin  finite  element  method  is  pre- 
sented for  the  time-dependent  convection-diffusion 
equation.  The  scheme  is  based  on  bilinear  time- 
space  trial  and  quadratic  in  time-linear  in  space  test 
functions,  the  latter  being  nonconforming   Second 


order  in  time  and  third  order  in  space  accuracy  is 
obtained,  and  the  schemes  are  free  of  numerical 
diffusion  and  dispersion  effects.  Numerical  results 
are  presented  which  show  excellent  approximation 
properties.  (Author's  abstract) 
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Design  of  drainage  structures  is  an  important  part 
of  planning  forest  roads,  which  usually  includes 
culverts.  Determining  the  appropriate  pipe  size  for 
a  given  site  involves  estimation  of  expected  flows 
and  evaluation  of  the  hydraulic  performance  of 
pipes  of  different  sizes.  A  review  of  the  hydraulic 
relationships  applicable  to  the  evaluation  of  pipe 
hydraulics  is  presented.  A  computer  model  is  intro- 
duced that  incorporates  these  relationships.  The 
model  is  used  to  compare  two  algorithms  for  com- 
puting headwater  depths,  given  inlet  control  (su- 
percritical flow).  The  relative  efficiency  of  four 
inlet  types  was  also  investigated.  Results  indicate 
that  potential  cost  savings  exist  by  altering  inlet 
geometry  and  that  computer-assisted  design  can 
facilitate  accommodation  of  conflicting  design 
goals.  (Author's  abstract) 
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The  Sweetwater  River  is  located  in  San  Diego 
County,  California.  In  the  area  of  proposed  im- 
provement, the  Sweetwater  River  is  a  poorly  de- 
fined channel  varying  from  1,200  to  2,000  ft  wide 
in  a  relatively  broad  floodplain.  An  entrenched 
trapezoidal  channel  with  a  base  width  of  320  ft  has 
been  excavated  ending  just  upstream  of  a  freeway 
bridge.  This  channel  has  a  radius  of  1,000  ft  and 
turns  approximately  80  deg  in  relation  to  the  pro- 
posed channel  alignment  through  the  freeway 
bridge.  A  drop  structure  is  to  be  located  in  the 
radius  of  the  curve  at  the  beginning  of  the  project. 
A  study  of  the  proposed  project  was  conducted 
using  a  fixed-bed  model  constructed  at  a  scale  of 
1 :40  to  study  the  effect  of  downstream  waves  and 
disturbances  caused  by  the  curvilinear  flow  condi- 
tions. Testing  of  the  project  began  with  the  up- 
stream approach  and  proceeded  downstream  to  the 
other  areas.  The  model  study  revealed  that  certain 
refinements  are  needed  to  eliminate  potential  prob- 
lems. The  upstream  approach  as  designed  created 
an  uneven  distribution  of  flow  which  affected  the 
energy  dissipation  of  the  drop  structure.  A  levee 
installed  on  the  left  overbank  area  resulted  in  im- 
proved upstream  flow  conditions  at  discharges 
which  would  ordinarily  have  created  flow  over 
the  left  bank  area.  The  side  channel  overflow 
spillway  did  not  create  any  adverse  flow  condi- 
tions. This  was  due  to  low  discharges  coming  over 
the  spillway  relative  to  the  much  larger  discharge 
which  would  occur  simultaneously  in  the  Sweet- 
water River.  Whenever  the  natural  deposition  of 
bed  material  forms  a  sediment  buildup  in  the  main 
channel,     higher     water-surface     elevations     will 


result.  These  higher  water-surface  elevations  will 
cause  flooding  along  the  right  side  of  the  main 
channel  in  the  overflow  spillway  and  bridge  pier 
areas.  Higher  levee  heights  are  recommended  for 
these  areas.  (Lantz-PTT) 
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Physical  hydraulic  model  tests  were  conducted  to 
investigate  the  hydraulic  performance  of  the  still- 
ing basin  and  evaluate  riprap  stability  and  scour 
potential  with  the  existing  overbank  structure. 
Most  tests  were  conducted  in  a  l:25-scale  section 
model  of  six  bays  and  one  abutment.  Other  tests 
were  conducted  in  a  l:44-scale  section  model  and 
the  existing  l:120-scale  general  model.  The  stilling 
basin  performance  and  existing  downstream  riprap 
protection  were  adequate  for  head  differentials  of 
8.0  ft  or  less  with  alternative  bays  fully  open  and 
fully  closed  (staggered  gate  operations).  However, 
severe  scour  occurred  around  the  pier  noses  imme- 
diately upstream  of  the  structure,  and  the  upstream 
riprap  protection  was  inadequate  for  headwaters 
equal  to  or  greater  than  66.5  ft  (elevations  referred 
to  the  National  Geodetic  Vertical  Datum)  with  a 
head  differential  of  8.0  ft.  A  30-in. -thick  layer  of 
riprap  (weight  of  the  largest  stone  size  =  1,350  lb) 
was  required  to  prevent  severe  scour  upstream  of 
the  structure.  Controlled  flow  through  a  partially 
opened  bay  with  staggered  timber  panels  could  be 
handled  without  modifying  the  existing  overbank 
structure  or  riprap  protection.  Timber  panels  could 
be  arranged  to  provide  openings  equivalent  to  46.7, 
53.5,  and  66.7%  of  a  fully  opened  bay  for  head 
differentials  <  or  =  to  13.0  ft  (68.0  ft  headwater 
elevation  and  55.0  ft  tailwater  elevation).  Con- 
trolled flow  through  partially  opened  bays  with 
staggered  timber  panels  was  the  most  satisfactory 
manner  of  operating  the  overbank  structure  and, 
therefore,  is  the  recommended  plan.  An  approach 
dike  of  riprap  was  developed  in  the  l:120-scale 
general  model  for  improving  flow  into  the  struc- 
ture. This  dike  has  been  constructed  in  the  proto- 
type and  performed  very  satisfactorily  with  the 
staggered  timber  panels  during  several  flood  flows 
in  the  early  1980's.  (Author's  abstract) 
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Spillways  have  a  major  influence  on  dam  safety 
and  their  cost  represents  a  significant  part  of  the 
total  project  cost.  Reports  show  that  almost  one 
third  of  dam  failures  have  been  caused  by  insuffi- 
cient spillway  capacities.  The  author  describes  the 
main  characteristics  of  labyrinth  spillways  and  ex- 
amples illustrating  the  main  characteristics  of  some 
existing  labyrinth  spillways.  Labyrinth  spillways 
can  provide  an  economical  flood-discharging 
structure.  The  design  is  particularly  suited  for  use 
at  sites  where  the  head  is  limited  or  the  spillway 
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vidth  is  restricted  by  the  topography.  Compared 
vith  traditional  gated  spillways,  a  free-flow  laby- 
inth  can  be  more  reliable.  The  design  is  also  an 
ffective  means  of  increasing  the  flood  discharge 
nd  storage  capacity  of  existing  dams.  However, 
Is  unusual  shape  and  complicated  flow  pattern 
lave  discouraged  its  use.  Since  1970,  many  flume 
nd  model  tests  have  been  conducted  to  define  the 
lischarge  coefficient  curves  for  various  labyrinth 
veirs.  Simplicity  and  repetition  of  form  make  a 
ibyrinth  design  and  construction  relatively  easy, 
aving  time  and  materials.  (Alexander-PTT) 
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ixperience  of  hydraulic  flushing  through  low- 
evel  sluices  to  clear  reservoir  sedimentation  is 
eviewed  and  guidelines  are  presented  for  calculat- 
ng  the  optimum  dimensions  for  the  sluices.  It  is 
lemonstrated  that,  although  applications  of  the 
lushing  technique  have  so  far  mainly  been  for 
datively  small  capacity  reservoirs,  the  technique 
s  now  proving  successful  in  large  reservoirs,  for 
example  in  the  USSR  and  China.  (Author's  ab- 
tract) 
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The  northern  and  the  southern  basins  of  Lake 
Lugano,  Switzerland,  are  separated  by  an  artificial 
dam.  The  flow  of  the  water  is  not  only  influenced 
by  the  outflow  of  the  northern  basin  into  the 
southern  basin  but  also  by  gravitational  oscillations 
(seiches)  of  both  basins.  A  long  periodic  peak 
around  100  minutes  can  be  explained  by  a  mathe- 
matical model.  The  same  model  indicated  that  the 
interaction  of  the  internal  waves  is  a  coupled  oscil- 
lation with  a  period  of  74  hrs.  That  such  interac- 
tions occur  may  be  deduced  from  temperature 
measurements  where  cold  water  from  deeper 
layers  is  sloshing  through  the  shallow  channel.  A 
74-hr  period  has  been  found  in  the  data  of  current 
measurements  in  the  northern  channel.  (Miller- 
PTT) 
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In  1961,  the  spillway  chute  of  the  Karnafuli  Hy- 
droelectric project  (Bangladesh)  was  damaged  by 
flows  ranging  up  to  3480  cms  (123,000  cfs),  about 
20%  of  the  design  discharge.  St.  Anthony  Falls 
Hydraulic  Laboratory  conducted  model  studies  of 
the  spillway.  This  paper  illustrates  the  damage  to 
the  Karnafuli  spillway,  presents  information  on  the 
probable  cause  of  the  damage,  and  makes  brief 
recommendations  concerning  pressure  fluctuations 
in  stilling  basins.  The  model  studies  indicated  that 
fluctuating  pressures  in  the  hydraulic  jump,  with 
magnitudes  up  to  1 1  m  (36  ft)  of  head,  could  have 
entered  the  0.3  m  (12  in)  drain  lines  in  the  chute 
blocks  and  caused  uplift  of  the  chute  slab.  Logs 
tumbling  about  in  the  stilling  basin  could  have 
caused  some  cracking  and  possibly  spalling  under 
the  point  of  impact,  but  physical  removal  of  the 
slabs  would  have  required  some  force  such  as 
fluctuating  pressures.  Failure  and  removal  of  the 
chute  slabs  could  have  occurred  by  fluctuating 
pressures  without  the  presence  of  logs.  (Miller- 
PTT) 
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A  simple  model  was  derived  to  explain  the  form  of 
the  relationship  between  the  normalized  entrain- 
ment  rate  of  quiescent  fluid  into  a  turbulent  mixed 
layer  and  the  bulk  Richardson  number.  The  model 
is  based  on  assigning  parameters  to  the  turbulent 
kinetic  energy  budget  and  includes  the  effect  of 
molecular  diffusivity  through  the  gravity  work 
term.  Results  show  good  agreement  with  available 
data.  (Author's  abstract) 
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Results  are  presented  from  a  series  of  laboratory 
experiments  in  which  the  intrusion  and  arrest  of  a 
salt  wedge  in  a  smooth  circular  pipe  were  investi- 
gated over  a  range  of  densimetric  Reynolds  (Re 
sub  delta)  and  Froude  (F  sub  delta)  numbers.  Hori- 


zontal and  inclined  pipes  were  considered,  in  order 
to  model  intrusion  in  the  outlet  ports  and  tunnels 
of  long  sea  outfalls.  An  empirical  estimator  expres- 
sion was  derived  to  represent  the  functional  de- 
pendence of  wedge  length  upon  densimetric  Reyn- 
olds and  Froude  numbers,  respectively,  and  pipe 
slope.  The  agreement  between  the  predicted 
wedge  lengths  and  the  measured  values  is  general- 
ly good  for  a  wide  parameter  range  (Re  sub  delta: 
7300-13200;  F  sub  delta:  0.25-0.68)  typical  of  proto- 
type operation.  Comparisons  between  the  pipe  data 
and  measurements  of  salt  wedges  in  open  channels 
reveal  the  pitfalls  of  applying  two  dimensional 
results  to  a  three  dimensional  configuration.  (Au- 
thor's abstract) 
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The  results  of  analytical  and  experimental  investi- 
gation on  subcritical  flow  in  sudden  expansion  in 
rectangular  rigid-bed  channels  with  expansion 
ratios  of  1.5  to  3.0  are  presented.  Data  collected  by 
other  investigators  were  also  used.  Theoretically, 
the  shape  of  separating  stream  line  is  predicted  on 
the  assumption  that  the  sum  of  friction  and  expan- 
sion losses  in  expansion  is  minimal.  Using  the  data 
mentioned  above,  velocity  distribution  in  the  verti- 
cal, distribution  of  mean  velocity  across  the  width, 
distribution  of  shear  on  the  bed,  lengths  of  the 
standing  eddy,  shape  of  separating  streamline,  and 
variation  of  energy  loss  coefficient  have  been  stud- 
ied. (Author's  abstract) 
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SEPARABLE  LINEAR  ALGORITHM  FOR  HY- 
DROPOWER OPTIMIZATION, 
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A  deterministic,  separable,  linear  algorithm  is  pre- 
sented for  maximizing  aggregate  hydropower  pro- 
duction. The  method  is  iterative  and  amenable  to 
solution  using  standard  linear  programming  soft- 
ware. The  utility  of  the  technique  is  demonstrated 
using  several  test  applications  involving  a  hypo- 
thetical single-purpose  hydropower  reservoir  and  a 
monthly  increment  20-year  flow  record  from  the 
Gunpowder  River  in  Maryland.  The  separable  lin- 
earized forms  solved  quickly  using  Mathematical 
Programming  System  Extended  (MPSX)  on  a  vari- 
ety of  IBM  hardware:  3090-400  VF,  3084  QX,  dual 
processor  4381-3,  and  an  AT/370  personal  com- 
puter. For  comparison  purposes,  the  original  non- 
linear nonseparable  version  of  the  model  was  also 
solved  using  MINOS.  This  yielded  a  value  of 
aggregate  hydropower  marginally  higher  than  that 
using  MPSX.  The  separable,  linearized  methodolo- 
gy proved  to  be  a  useful  and  an  efficient  means  of 
generating  good  starting  points  for  MINOS.  The 
use  of  these  warm  starts  effected  substantial  reduc- 
tions in  MINOS  execution  times.  (Author's  ab- 
stract) 
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NORWEGIAN  RIVER  PROTECTION 

SCHEME:  A  REMARKABLE  ACHIEVEMENT 
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This  article  provides  an  update  to  the  data  and  test 
results  on  installed  Kaplan  turbines  published  in 
1977-78.  As  previously,  the  approach  has  been 
essentially  statistical,  based  on  data  supplied  by 
various  manufacturers.  The  investigation  took  into 
account  72  units,  designed,  with  few  exceptions, 
after  the  year  1976.  The  research  has  been  limited 
to  the  main  parameters,  such  as  specific  speed  and 
cavitation  coefficient,  and  dimensions  that  allow 
for  the  basic  unit  to  be  selected  and  overall  unit 
size  to  be  determined.  The  various  relationships 
presented  here  have  been  calculated  by  regression, 
and  the  results  are  accurate  enough  for  a  compari- 
son of  options  for  preliminary  design  and  layout. 
(Author's  abstract) 
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NUMERICAL  REFINEMENT  OF  PALMIET'S 
PUMP-TURBINE  DESIGN, 

Voith  G.m.b.H,  Heidenheim  (Germany,  F.R.) 
D.  Klemm,  and  R.  Schilling. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  5,  p  17-21,  May  1988.  9 
fig,  2  tab,  5  ref. 

Descriptors:  'Turbines,  'Pumps,  'Pump  turbines, 
•Numerical  analysis,  'Hydraulic  equipment,  'Hy- 
droelectric power,  'Model  studies,  'Design  crite- 
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The  efficiency  level  of  two  Palmiet  pump-turbines 
was  considerably  improved  in  both  modes  of  oper- 
ation, at  the  design  stage,  by  the  application  of 
numerical  methods.  This  article  describes  the  inte- 
grated numerical  system  (INS)  used  for  the  hy- 
draulic improvement  of  the  low  specific  speed 
pump-turbines  with  a  head  of  300  m  and  an  output 
of  250  MW.  Some  principal  results  of  the  prelimi- 
nary computations,  the  model  test  results,  and  the 
improvement  of  the  efficiencies  related  to  the 
original  runner  design,  are  shown.  (Author's  ab- 
stract) 
W  8  8-086 13 


EFFICIENCY  SCALE  EFFECTS  IN  PELTON 
TURBINES, 

Sulzer-Escher   Wyss   Ltd.,   Zurich   (Switzerland). 
H.  Grein,  D.  Klicov,  and  W.  Wieser. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  5,  p  32-36,  May  1988.  8 
fig,  16  ref. 

Descriptors:  'Scaling,  'Economies  of  scale, 
•Pelton  turbines,  'Hydraulic  equipment,  Hydro- 
electric power.  Mathematical  studies,  Comparison 
studies,  Civil  engineering,  Flow,  Comparison  stud- 
ies, Flow  pattern. 

Comparisons  of  measured  efficiency  on  model  tur- 
bines and  homologous  prototypes  may  show  con- 
siderable differences,  which  are  explained  as  scale 
effects.  In  contrast  to  reaction  turbines,  where 
scaling  is  based  on  the  application  of  resistance 
coefficients  for  pipes  and  plates,  efficiency  scaling 
for  Pelton  machines  is  considerably  more  difficult. 
Here,  the  flow  pattern  consists  of  pipe  flow,  free- 
jet  flow,  unsteady  flow  with  free  surface  in  the 
buckets  and  two-phase  flow  in  the  casing.  From 
dimensional  analysis  it  has  become  clear  that,  for 
the  scaling  of  Pelton  turbines,  the  specific  flow  rate 
and  Reynolds,  Froude  and  Weber  numbers  have  to 
be  considered.   Based  on  comparisons  of  models 


and  prototypes,  a  step-up  procedure  is  presented 
which   is  in  good  agreement  with   full-scale  test 
results.  (Author's  abstract) 
W88-08614 

8D.  Soil  Mechanics 


SOIL  MODULUS  OF  RUPTURE  AS  AFFECT- 
ED BY  WETTING  UNDER  VACUUM, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

R.  O.  Salih,  A.  O.  Mawlood,  and  J.  K.  Kassim. 

Soil  Science  Society  of  America  SSSDJ4,  Vol.  52, 

No.  2,  p  534-535,  March-April  1988.  1  fig,  2  tab,  6 

ref. 

Descriptors:  'Soil  modulus,  'Wetting,  'Soil  water, 
'Rupturing,  'Soil  mechanics,  Hydrology,  Capillar- 
ity, Soil  types,  Soil  stability. 

Effect  of  wetting  under  vacuum  and  by  capillarity 
under  atmospheric  pressure  on  modulus  of  rupture 
was  studied  in  six  calcareous  soils  varying  in  tex- 
ture and  aggregate  stability.  The  results  showed 
that  modulus  of  rupture  of  poorly  structured  soils 
increased  by  wetting  under  vacuum  compared 
with  wetting  by  capillarity  under  atmospheric 
pressure.  Soils  with  stable  structure  showed  the 
expected  opposite  results.  Wetting  under  vacuum 
caused  a  decrease  in  specific  volume  of  dried  bri- 
quets in  unstable  soils  and  an  increase  in  the  stable 
soils.  (Author's  abstract) 
W88-08001 


SOIL-STRUCTURE  INTERACTION  OF  FLEXI- 
BLE PIPE  UNDER  PRESSURE, 

Simpson   Gumpertz   and   Heger,   Inc.,   Arlington, 

MA. 

M.  S.  Zarghamee,  and  D.  B.  Tigue. 

Transportation  Research  Record  TRREDM,  No. 

1087,  p  46-53,  October,  1987.  8  fig,  3  tab,  15  ref. 

Descriptors:  'Flexibility,  'Pipes,  'Soil  mechanics, 
'Durability,  'Stress,  'Computer  programs,  Back- 
fill, Earthworks,  Engineering,  Model  studies,  Soil 
properties,  Construction,  Computer  models,  De- 
flection. 

Results  are  presented  of  a  finite  element  analysis  of 
the  soil-structure  interaction  of  a  buried  flexible 
pipe  subjected  to  internal  pressure.  The  analysis 
was  performed  using  a  fine  mesh  so  that  (1)  an 
accurate  representation  was  made  of  the  highly 
variable  soil  stiffness  in  some  installations,  similar 
to  that  of  a  pipe  with  poorly  supported  haunches 
resting  on  a  hard  bedding,  and  (2)  an  accurate 
model  was  made  of  the  pipe  wall  stresses  in  light  of 
the  rapid  attenuation  of  local  deformations  and 
strains  in  flexible  pipe  buried  in  stiff  soils.  The 
nonlinear  behavior  of  pressurized  flexible  pipe,  in- 
cluding large  deflections  and  the  flexural  stiffening 
effect  of  the  pressure-induced  membrane  stresses, 
was  also  modeled.  A  special  purpose  program, 
FLEXPIPE,  was  developed.  The  program  uses 
Duncan's  soil  model  and  considers  the  step-by-step 
nature  of  construction.  It  was  used  to  calculate  the 
stresses  and  strains  in  a  buried  flexible  pipe  with 
improper  haunch  support  and  hard  bedding.  It  was 
shown  that  significant  flexural  stresses  are  devel- 
oped at  the  invert  of  the  pipe  after  installation  and 
that  internal  pressure  magnifies  the  flexural  stresses 
and  strains  thus  developed.  (Author's  abstract) 
W88-08195 


EXPERIMENTAL  STUDY  OF  BURIED  FIBER- 
REINFORCED  PLASTIC  PIPE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

N.  Galili,  and  I.  Shmulevich. 

Transportation  Research  Record  TRREDM,  No. 

1087,  p  78-86,  October,  1987.  15  fig,  3  tab,  5  ref. 

Descriptors:  'Pipes,  'Soil  mechanics,  'Backfill, 
'Stress,  'Strain  measurement,  'Deflection,  Earth- 
works, Installation,  Strain,  Gages,  Strain  gages. 
Soil  types,  Soil  properties,  Clays,  Sand. 

An  experimental  study  of  interaction  between  soil 
and   fiberglass-reinforced    plastic   pipes   was   per- 


formed  in  a  large  laboratory  soil  box.  Seven  pip 
specimens  of  different  diameters  and  stiffnessi 
were  tested  at  various  loads  and  under  variou 
laying  conditions.  Sand  and  clay  were  the  soi 
backfill.  It  was  concluded  that  (1)  soil  stresses  a 
the  pipe-soil  interface  increase  with  pipe  stiffness 
and  are  smaller  in  sand  than  in  clay;  (2)  pipe 
deflections  are  reduced  considerably  with  increas 
ing  soil  modulus  or  degree  of  compaction;  (3 
strain  distribution  around  flexible  pipes  in  well 
compacted  backfill  is  mostly  irregular,  and  maxi 
mum  strains  do  not  always  occur  at  the  crown  o 
the  pipe;  (4)  the  thrust  strains  are  of  significan 
magnitude,  and  in  more  flexible  pipes  may  read 
the  same  order  of  magnitude  as  those  due  to  bend 
ing;  (5)  poorly  compacted  haunches  result  in 
higher  strains;  and  (6)  split  backfill  of  sand  an( 
clay,  both  well  compacted,  was  quite  successful 
The  importance  of  proper  soil  compaction  durin] 
installation  is  emphasized.  (Doria-PTT) 
W88-08196 


DRAINAGE  SPURS  ON  CUT  SLOPES:  PRES 
ENTATION  OF  DIMENSIONING  CHARTS  ON 
HYDRAULIC  AND  MECHANICAL  CRITERIA 
(LES  EPERONS  DRAINANTS  DANS  LES 
TALUS  EN  DEBLAI:  PRESENTATION  D'ABA 
QUES  DE  DIMENSIONNEMENT  SUR  CRI 
TERES  HYDRAULIQUES  ET  MECANIQUES) 
Nancy- 1  Univ.  (France). 
For  primary  bibliographic  entry  see  Field  4A. 
W88-08308 


FIELD    VERIFICATION    OF    HELP    MODEI 
FOR  LANDFILLS, 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer 

ing. 

For  primary  bibliographic  entry  see  Field  5E. 
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REVIEW  OF  THE  BALDWIN  HILLS  RESER 
VOIR  FAILURE, 

R.  B.  Jansen. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  14 

p  7-81,  December  1987.  15  fig,  4  ref. 

Descriptors:  'Dam  failure,  'Geology,  'Reservoirs 
'Soil  mechanics,  'Subsidence,  Baldwin  Hills  Dam 
California,  Earth  dams,  Geologic  faults,  Dam  foun 
dations,  Foundations,  Leakage,  Seepage,  Erosion 
Embankments,  Reservoir  linings,  Linings,  Oi 
fields. 

The  failure  of  the  Baldwin  Hills  Dam,  Los  Ange 
les,  California,  on  December  14,  1963,  is  reviewec 
considering  its  geological  setting,  design  and  con 
struction  (completed  1951),  regular  surveillanc 
program,  operating  history,  postfailure  conditions 
and  the  influence  of  the  nearby  Inglewood  oil  fiek 
production  and  related  ground  movement.  Th 
reservoir  emptied  itself  abruptly  within  a  few 
hours  of  the  discovery  of  muddy  leakage  down 
stream.  Situated  near  the  seismically  active  New 
port-Inglewood  uplift,  the  dam  experienced  trem 
ors  but  no  significant  quakes.  The  foundation  con 
sisted  of  sediments  susceptible  to  densification  ant 
erosion.  The  design  of  the  232-ft-high  earthfill  dam 
with  small  earth  dikes  on  the  sides  included  a  5  t( 
10-ft  thick  lining  (asphalt  and  compacted  earth 
and  a  drainage  system.  The  24-hour  surveillanc 
program  included  monthly  inspection,  drain  wate 
sampling  and  flow  measurement,  and  observatio 
well  inspection.  During  initial  reservoir  fillin 
cracks  were  discovered,  necessitating  repairs  to  th 
asphalt  paving.  Asphalt  was  found  in  the  drainag 
until  it  virtually  stopped  in  1953.  The  drainag 
system  required  continued  repairs,  and  cracks  con 
tinued  to  develop  in  the  lining  in  subsequent  years 
After  the  failure,  inspection  revealed  a  continuous 
freshly  opened  east-west  crack  with  vertical  dis 
placement  of  2-7  inches,  extending  into  the  roa< 
and  curb.  Large  sinkholes  were  seen.  A  north 
south  crack  with  little  displacement  was  observet 
after  several  days;  water  had  been  passing  throug 
this  into  the  earth  lining.  Cavities  and  damag 
were  found  in  the  drainage  system.  The  Inglewoo( 
Oil  Field  adjacent  to  the  reservoir  started  produc 
tion  in  1924  and  produced  67,000  net  acre-ft  of  oi 
and  water  up  to  1963.  Measurement  of  subsidenc 
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t  the  reservoir  site  showed  a  3  ft  change  in  1917- 
963  and  a  difference  of  1/2  ft  between  1947  and 
962.  Surveys  also  showed  a  lateral  movement 
ward  the  trough  of  subsidence,  0.4  ft  of  move- 
lent  of  the  northeast-southwest  diagonal  of  the 
sservoir  between  1950  and  1963  at  some  stations. 
it  one  station  movement  was  2.2  ft  between  1934 
nd  1961  and  an  additional  0.28  ft  between  1961 
nd  1963.  Many  adverse  forces  contributed  to  the 
am  failure:  horizontal  and  vertical  displacement 
rom  subsidence,  local  breakage  in  the  foundation, 
sbound  from  oil  field  repressurization,  reservoir 
jading  and  unloading,  and  the  final  inrush  of 
/ater  during  failure.  (Cassar-PTT) 
^88-08690 


AILURE  OF  BALDWIN  HILLS  RESERVOIR, 
963--INTERPRETATION  OF  STEP-BY-STEP 
AILURE  SEQUENCE, 

".  M.  Leps. 

engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 
83-88,  December  1987.  1  ref. 

)escriptors:  *Dam  failure,  *Geology,  'Reservoirs, 
Soil  mechanics,  'Subsidence,  'Baldwin  Hills 
)am,  California,  Earth  dams,  Geologic  faults, 
)am  foundations,  Foundations,  Leakage,  Seepage, 
erosion,  Embankments,  OH  fields,  Reservoir  lin- 
igs,  Linings. 

)bservations  of  the  Baldwin  Hills  Dam  site  in  1964 
nd  1969  after  its  failure  in  1963  revealed  25  in- 
tances  of  open  void  spaces  in  the  foundation,  none 
if  which  were  present  at  the  time  of  construction. 
V.11  were  within  the  zones  created  by  faults.  Hori- 
ontal  tension  was  considered  the  primary  mecha- 
ism  for  the  voids.  The  secondary  mechanism  was 
he  enlargement  of  the  planar  voids  in  random 
ishion  wherever  flowing  water  found  its  way  into 
ire-existing  cracks.  The  latter  occurred  both  very 
lowly  and  gradually  over  a  period  of  years  and 
iolently  during  the  final  break.  Conclusions  were 
s  follows:  (1)  The  underdrain  system  was  serious- 
y  damaged  by  the  increasing  tensile  strains  and 
'ertical  offsets.  (2)  Planar  voids  existed  along 
aults.  (3)  The  asphalt  lining  had  been  ruptured  in 
everal  places  years  before  dam  failure.  (4)  Long- 
ime  seepage  caused  localized  erosion.  (5)  None  of 
he  relatively  small  disconnected  cavities  caused 
ly  slow  seepage  had  a  part  in  the  actual  destruc- 
ion  of  the  reservoir.  (6)  The  open,  through-going 
ilanar  voids  in  the  fault  planes  provided  a  highly 
:rodible  escape  route  for  reservoir  water  escaping 
rom  the  damaged  underdrain  system.  (7)  Subsid- 
:nce  was  responsible  for  the  major  fault  offsets 
vhich  eventually  destroyed  the  underdrain  system. 
Cassar-PTT) 
V88-08691 


JROUND  SUBSIDENCE  ANALYSIS  PRIOR  TO 
["HE  BALDWIN  HILLS  RESERVOIR  FAIL- 
JRE, 

r.  M.  Leps. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

>  143-154,  December  1987.  8  fig. 

Descriptors:  'Dam  failure,  'Geology,  'Subsid- 
:nce,  'Reservoirs,  'Soil  mechanics,  Baldwin  Hills 
Oam,  Long  Beach  Steam  Station,  California,  Earth 
lams,  Geologic  faults,  Dam  foundations,  Founda- 
ions,  Oil  fields. 

rhe  land  subsidence  which  was  responsible  for 
"ailure  of  the  Baldwin  Hills  Reservoir,  California, 
was  similar  to  the  situation  at  the  Long  Beach 
Steam  Station  of  Southern  California  Edison  Com- 
pany, where  the  yard  level  had  dropped  from  12.0 
to  7.0  ft  above  mean  lower  low  sea  level,  with  a 
Freeboard  of  0.5  ft  by  1946.  To  halt  and  reverse  the 
subsidence,  salt  water  was  injected  into  injection 
wells  of  the  nearby  Terminal  Island  Oil  Field, 
reducing  the  subsidence  rate  from  a  maximum  of 
almost  29  inches  per  year  in  1951  to  nearly  zero  in 
1967.  Horizontal  movement  at  the  ground  surface 
had  been  occurring  with  the  vertical  movement, 
producing  damage  to  tunnels,  pipes,  walls,  and 
pavements.  It  was  concluded  that  (1)  the  horizon- 
tal disturbances  had  been  caused  by  vertical  subsid- 
ence; (2)  horizontal  movement  was  directly  pro- 
portional to  vertical  movement;  (3)  subsidence  was 
directly  related  to  the  volume  of  oil  withdrawn 


from  the  field;  and  (4)  faults  in  the  oil-bearing 
strata  had  no  effect  on  subsidence.  (Cassar-PTT) 
W88-08692 


8E.  Rock  Mechanics  and 
Geology 


DAMS  AND  EARTHQUAKES:  A  SHAKY  RELA- 
TIONSHIP, 

M.  W.  West. 

Civil  Engineering  CEWRA9,  Vol.  58,  No.  4,  p  64- 

67,  April  1988. 

Descriptors:  'Dams,  'Dam  design,  'Earthquakes, 
'Project  planning,  'Design  criteria,  'Seismology, 
Geologic  mapping,  Geologic  fractures,  Rock  me- 
chanics, Seismic  properties,  Subsidence,  Tectonics, 
Wyoming,  Utah. 

Evidence  on  how  earthquakes  affect  dams  is  lack- 
ing; a  phased  geologic  assessment  could  help  spot 
catastrophes  waiting  to  happen.  A  recent  case  his- 
tory illustrates  many  of  the  techniques  and  prob- 
lems associated  with  seismotectonic  assessment;  in 
the  early  1980s,  the  state  of  Wyoming  proposed 
enlargement  of  Sulphur  Creek  Reservoir  about  19 
km  southeast  of  Evanston,  and  construction  of  a 
new  dam  on  the  West  Fork  of  the  Bear  River  in 
north-central  Utah.  Data  collected  from  geologic 
studies  indicated  that  two  major  surface  faulting 
events  occurred  in  the  last  4300  years.  Based  on 
evidence  from  the  prehistoric  earthquakes,  a  maxi- 
mum credible  earthquake  of  magnitude  7.5  was 
assigned  to  the  Bear  River  fault;  magnitude  7.5 
earthquakes  could  produce  peak  horizontal  rock 
accelerations  of  0.6  g  or  more,  depending  on  epi- 
central  distance  and  attenuation.  Large-magnitude 
earthquakes  accompanied  by  surface  faulting  in  the 
Intermountain  Seismic  Belt  are  generally  accompa- 
nied by  ground  tilt  and  subsidence  extending  con- 
siderable distances  from  the  zone  of  surface  rup- 
ture; damsites  located  west  of  the  Bear  River  fault 
would  be  at  risk.  Hazards  due  to  surface  fault 
rupture  are  present  in  the  region  and  were  assessed 
based  on  geologic  mapping;  tectonic  fault  displace- 
ment at  the  dam  site  was  not  considered  to  be  a 
credible  design  or  safety  issue.  Seismotectonic  haz- 
ards for  project  design  should  be  treated  no  differ- 
ently than  any  other  design  assumption;  assump- 
tions regarding  hazards  should  be  monitored  over 
the  life  of  the  project  for  continuing  validity  and 
applicability.  (Shidler-PTT) 
W88-08143 


FAULT  STABILITY  CHANGES  INDUCED  BE- 
NEATH A  RESERVOIR  WITH  CYCLIC  VARI- 
ATIONS IN  WATER  LEVEL, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary   bibliographic   entry   see   Field   6G 

W88-08244 


FAILURE  OF  TETON  DAM, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

H.  B.  Seed,  and  J.  M.  Duncan. 
Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 
p  173-205,  December  1987.  22  fig,  1  tab,  11  ref. 

Descriptors:  'Dam  failure,  'Geology,  'Reservoirs, 
'Rock  mechanics,  'Teton  Dam,  Idaho,  Earth 
dams,  Dam  foundations,  Foundations,  Design  cri- 
teria, Erosion,  Leakage,  Seepage,  Embankments, 
Grouting. 

The  Teton  Dam  in  Idaho  failed  in  June  1976 
during  the  first  filling  of  the  reservoir.  An  earth 
dam,  about  300  ft  high,  it  had  a  wide  core  zone  of 
aeolian  silt  supported  by  upstream  and  downstream 
shells  consisting  of  sand,  gravel,  and  cobbles.  The 
impervious  core  was  extended  through  the  founda- 
tion alluvium  with  a  100-ft  deep  cut-off  trench 
backfilled  with  silt.  Downstream  of  the  core  was  a 
drainage  zone  of  sand  and  gravels.  However,  no 
transition  zone  was  provided  between  the  core  and 
the  sand  and  gravel,  nor  between  the  impervious 
core  and  the  river  bed  alluvium  or  between  the  key 
trench  fill  and  the  rock  walls  on  the  downstream 
side  of  the  key  trench.  A  grout  curtain  was  in- 
stalled, extending  1000  ft  into  the  right  abutment 


and  500  ft  into  the  left  abutment.  The  only  down- 
stream defense  against  cracking  in  the  impervious 
fill  or  against  concentrated  leakage  through  it  was 
the  drainage  zone,  which  did  not  extend  into  the 
key  trenches.  Two  days  before  failure  small 
springs  were  seen  flowing  at  the  riverbed  level 
1 500  ft  downstream.  At  7:00  am  on  the  day  of  the 
failure  water  was  flowing  from  a  point  130  ft 
below  the  crest  near  the  junction  of  the  embank- 
ment and  the  right  abutment.  Dirty  water  was  also 
flowing  from  the  talus  near  the  toe  of  the  embank- 
ment. A  loud  burst  was  noted  at  10:30  am,  after 
which  seepage  increased  rapidly  until  complete 
failure  at  11:55  am.  Several  lessons  were  evident 
from  the  failure  of  the  Teton  Dam:  (1)  Dam  failure 
can  occur  very  quickly  due  to  internal  erosion  and 
piping.  Slow  filling  is  recommended.  (2)  The  seal- 
ing of  the  core-foundation  contact  is  essential.  (3) 
Multiple  lines  of  defense  should  be  used  in  design. 
(4)  Design  and  specifications  should  be  changed 
during  construction  to  compensate  for  unforeseen 
problems.  (5)  Although  the  wet  seam  in  the  Teton 
Dam  was  not  related  to  the  failure,  this  condition 
could  cause  failure  in  a  design  earthquake.  (6)  Dam 
designs  should  be  reviewed  by  an  independent 
group  of  engineers.  (7)  Instrumentation  for  moni- 
toring should  be  installed  to  detect  problems  at  an 
early  stage.  (8)  Grouting  is  not  totally  effective  in 
sealing  highly  jointed  rock.  (9)  The  designer 
should  remain  in  contact  with  construction.  (10) 
Abrupt  changes  in  geometric  configurations  or  ma- 
terial stiffnesses  can  lead  to  undesirable  stress.  (11) 
Hydraulic  fracturing  occurs  only  in  the  presence 
irregularities  such  as  cracks  and  loose  soil.  (Cassar- 
PTT) 
W88-08693 


TETON  DAM  FAILURE-A  DISCUSSION, 

E.  M.  Fucik. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

p  207-215,  December  1987.  8  fig,  1  tab. 

Descriptors:  'Dam  failure,  'Geology,  'Reservoirs, 
'Rock  mechanics,  'Teton  Dam,  Idaho,  Earth 
dams,  Dam  foundations,  Foundations,  Design  cri- 
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The  wet  seam  discovered  in  the  left  abutment  of 
the  Teton  Dam  two  years  after  its  failure  in  1976 
points  to  this  mechanism  as  the  main  factor  in  dam 
failure,  which  occurred  at  the  right  abutment.  The 
seam  in  the  left  abutment  ran  the  full  width  of  the 
core,  was  3-4  ft  thick,  and  covered  at  least  5  acres. 
It  was  discontinuous  and  lensatic  in  nature.  Free 
water  was  present  in  the  seam,  which  contained 
very  soft  material.  No  explanation  for  the  presence 
of  the  wet  seam  has  been  found.  It  is  postulated 
that  pressure  from  reservoir  filling  produced 
piping  through  a  wet  seam  in  the  right  abutment, 
followed  by  damage  to  the  downstream  shell.  Evi- 
dence existed  for  a  wet  horizon  at  the  right  abut- 
ment, but  it  was  not  possible  to  determine  if  this 
condition  existed  before  failure.  A  possible  link 
with  activities  during  the  winter  shutdown  of 
1974-75  was  proposed,  but  no  evidence  was  ob- 
tained to  substantiate  this.  (Cassar-PTT) 
W88-08694 


TETON  INVESTIGATION-^  REVIEW  OF  EX- 
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Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 
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Review  of  reports  on  the  Teton  Dam  failure  result- 
ed in  the  following  conclusions.  The  site  was  un- 
suitable because  the  volcanic  rock  is  very  permea- 
ble and  full  of  cracks  and  joints  of  apparently 
random  orientation.  A  trial  grouting  program  dem- 
onstrated the  extent  of  the  fractures  and  fissures. 
Grouting  was  done  at  the  contact  zone  between 
core  and  abutment  up  to  a  level  of  47  ft  above 
streambed,  and  silt  was  used  to  fill  the  many  small 
fissures  above  this  height.  The  concept  of  a  narrow 
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cut-off  trench  through  this  zone  with  the  idea  of 
forming  a  seal  with  highly  erodible  silt  was  an 
aberration  in  engineering  judgment.  The  regional 
water  table  at  the  site  was  so  low  that  a  great  deal 
of  water  could  escape  into  the  downstream  rock 
without  raising  the  water  table  to  ground  level, 
producing  visible  springs.  The  Teton  Dam  had  few 
piezometers  or  observation  holes  that  could  be 
used  in  monitoring  the  groundwater  rise  with  res- 
ervoir filling.  No  instruments  were  available  for 
making  hydraulic  fracture  tests  or  measuring  pore 
pressures  during  construction.  Hydraulic  fracture 
tests  with  drilled  h  holes  showed  that  the  minimum 
principal  stress  in  the  cut-off  trench  was  about 
30%  less  than  that  at  corresponding  depth  in  the 
main  core:  an  indication  of  weight  transfer  from 
the  core  to  the  trench  walls.  In  the  core  small 
variations  in  the  silt  caused  some  layers  to  be 
slightly  less  dense  and  more  pervious  in  spite  of 
careful  construction  and  inspection;  some  of  these 
layers  developed  positive  pore  pressures  under  the 
overburden  of  the  completed  dam.  The  reason  that 
failure  did  not  originate  at  the  left  abutment  was 
because  the  fill  was  wet  during  construction  and 
because  there  appeared  to  be  less  Assuring  in  the 
bedrock.  (Cassar-PTT) 
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For  primary  bibliographic  entry  see  Field  8A. 
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MALPASSET  DAM  FAILURE, 
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The  Malpasset  Dam  in  southern  France  was  de- 
signed as  a  pure  double  curvature  arch,  maximum 
height  60  ft.  The  dam  failed  explosively  at  night  in 
December  1959  with  no  witnesses  in  the  immediate 
vicinity.  No  abnormal  signs  had  been  detected  a 
few  hours  before  the  event.  Little  of  the  arch 
remained,  and  the  rock  foundation  of  the  left  bank 
was  cut  by  a  deep  trough.  Back-analysis  of  the 
failure  did  not  reveal  any  information  on  the  mech- 
anisms responsible  for  the  destruction.  These  in- 
cluded concrete  stress  analysis,  buckling  of  the 
arch,  siting  of  the  abutment  block,  sliding  of  the 
dam  at  the  contact  with  rock,  and  sliding  on  the 
downstream  fault.  A  possible  explanation  for  the 
dam  failure  involves  the  geology  of  the  rock  foun- 
dation. On  the  left  bank  the  arch  thrust  (almost 
parallel  to  the  foliation)  was  unable  to  spread  out 
as  it  penetrated  into  the  bank,  but  remained  con- 
centrated in  a  section  of  ground  reaching  the 
downstream  fault.  This  block  was  subjected  to  the 
arch  thrust  and  the  direct  water  load  on  the  face  of 
the  underground  dam.  Under  increasing  load  of 
rising  water  behind  the  arch,  the  upward  move- 
ment increased  and  caused  rupture  of  the  rock 
mass  followed  immediately  by  the  explosive  phase. 
The  arch  separated  from  its  foundation  and  rotated 
as  a  whole  about  its  upper  right  end.  The  whole 
left  side  of  the  dam  collapsed,  followed  by  the 
middle  part  of  the  dam,  then  the  right  supports. 
Although  a  drainage  system  (absent  at  this  dam) 
would  not  have  alleviated  the  underground  pres- 
sure upstream  of  the  water-tight  barrier,  it  might 
have  acted  as  a  monitoring  device.  (Cassar-PTT) 
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Two  additional  points  concerning  the  failure  of  the 
Malpasset  Dam  are  presented.  Andre  Coyne,  the 
well-respected  designer  of  the  dam,  believed  that 
an  arch  dam  is  the  safest  of  all  structures  but 
warned  against  weaknesses  in  the  abutments.  When 
the  dam  was  constructed  in  the  1950s,  it  was  not 
common  practice  to  methodically  survey  founda- 
tion rock  structure  in  depth.  Neither  was  it  realized 
how  the  mechanical  effects  of  water  under  pres- 
sure seeping  into  the  foundation  through  cracks 
caused  by  the  dam  itself  could  affect  the  upstream 
side  of  the  abutments.  In  a  study  of  17  French 
dams  Malpasset  was  classified  as  having  the  most 
deformable  rock  in  the  foundation.  In  a  graph 
depicting  heel  cracking  vs.  dam  height,  Malpasset 
is  intermediate;  however,  no  boundaries  of  feasibil- 
ity for  arch  dams  are  shown.  A  minimum  elastic 
modulus  for  a  rock  suitable  for  an  arch  dam  of  low 
or  moderate  height  should  be  3000-6000  MPa, 
more  for  very  high  arch  dams.  It  is  believed  that 
the  elastic  modulus  of  the  left-bank  rock  at  Malpas- 
set was  500-1000  MPa.  (Cassar-PTT) 
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MALPASSET  DAM  DISCUSSION-REMEM- 
BRANCES OF  FAILURES  OF  DAMS, 
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The  failure  of  the  Malpasset  Dam  in  France  was 
caused  by  the  following:  (1)  lack  of  shear  strength 
in  a  surface  along  the  left  bank  of  the  foundation, 
(2)  excessive  uplift  in  the  foundation  due  to  the 
lack  of  drainage,  (3)  high  tensile  stress  in  the  elastic 
body  which  started  to  produce  cracks  upstream 
and  then  downstream,  (4)  less  than  ideal  vertical 
and  horizontal  shape.  The  failure  of  the  concrete 
took  place  by  tension  perpendicular  to  the  isosta- 
tics  of  compression  in  the  rock  blocks.  Major 
causes  of  failure  of  concrete  and  masonry  dams 
include  (1)  lack  of  shear  strengths  in  the  founda- 
tion, especially  in  weak  planes  of  dangerous  orien- 
tation (Malpasset),  (2)  excessive  uplift  in  the  foun- 
dation or  in  a  foundation  block,  usually  due  to 
defective  drainage  (Malpasset,  Gleno,  Busey),  (3) 
lack  of  strength  in  the  dam  body  (Chikkahole  Dam 
in  India,  Vega  de  Tera  in  Spain),  (4)  abnormal 
deformability  or  very  directional  permeability  of 
the  foundation,  (Vega  de  Tera),  (5)  piping  and 
erosion  of  the  foundation  due  to  excessive  perme- 
ability of  soil  (Puentes  Dam  in  Spain),  (6)  erosion 
downstream  caused  by  overtopping  (Khadakwasha 
Dam  in  India  and  Lanier  and  Moyie  in  the  U.S.), 
and  (7)  defective  design  and  construction.  (Cassar- 
PTT) 
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A  mathematical  analysis  was  applied  to  the  Mal- 
passet Dam  failure.  Analyses  showed  that,  for  full 
storage,  as  a  consequence  of  water  pressure  on  the 


upstream  face  of  the  dam  and  seepage  pressure 
exerted  on  the  foundation,  tensile  stresses  perpen- 
dicular to  the  schistosity  developed  on  the  up- 
stream side  of  the  left  abutment,  leading  to  crack- 
ing of  the  rock.  Consequently,  the  permeability  of 
the  cracked  zone  was  larger  than  that  of  the  undis- 
turbed rock,  causing  a  redistribution  of  equipoten- 
tials  and  an  unfavorable  loading  of  the  left  abut- 
ment by  seepage  pressure.  Compared  with  the 
explanation  given  by  Bellier  and  Londe,  the  mech- 
anisms of  failure  were  the  same,  but  the  rock 
mechanics  reasons  differed.  Measures  which  could 
increase  dam  stability  in  a  Malpasset-type  con- 
struction include  an  appropriate  dam  shape  and 
foundation  width  and  installation  of  a  grout  curtain 
and  drainage  system  inclined  toward  the  upstream 
side.  (Cassar-PTT) 
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MALPASSET  DAM, 

Coyne  et  Bellier,  Paris  (France). 
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Calculations  concerning  the  Malpasset  Dam  failure 
showed  that  the  upstream  plane  sheared  over  most 
of  its  surface  with  an  upward  movement.  Down- 
stream of  the  area  under  direct  dam  loading  the 
thrust  block  was  overloaded.  It  is  most  likely  that 
the  thrust  block  yielded  before  any  general  move- 
ment of  the  abutment.  The  cause  of  this  was  prob- 
ably the  combination  of  deformability  and  bedding, 
the  downstream  fault  playing  only  an  ancillary  role 
in  the  process.  (Cassar-PTT) 
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The  Vajont  Dam  in  northern  Italy  was  a  doubly- 
arched,  276-m-high  dam,  featuring  a  concrete 
grade  slab  separated  form  the  dam  by  a  perimetral 
joint.  Construction  was  1957-1960,  and  filling  was 
carried  out  in  steps  with  careful  monitoring  be- 
cause of  slope  instability  noticed  during  the  early 
stages  of  impoundment.  The  catastrophe  occurred 
on  October  9,  1963,  at  22h39  after  the  reservoir 
level  had  been  lowered  10  m.  At  this  time  the 
reservoir  was  2/3  full.  The  southern  rock  slope  of 
the  canyon  failed  suddenly,  with  no  warning,  over 
a  length  of  2  km  and  a  slide  surface  of  2  sq  km  was 
thrust  onto  the  right  bank  only  50  m  upstream  of 
the  dam  crest.  The  mass  of  displaced  water  flooded 
the  northern  slope  and  spilled  over  the  dam  crest 
in  a  thickness  of  245  m,  destroying  several  towns 
and  killing  1925  people.  Although  the  slide  oc- 
curred suddenly,  it  was  not  unexpected.  Many 
minor  slope  failures  and  significant  displacement 
had  occurred  during  the  three  years  of  filling.  The 
small  slides  were  well  documented;  and  the  actual 
failure  was  estimated  at  about  25  m  per  second. 
The  configuration  of  the  failure  surface  was  dis- 
tinctly easy  chair-shaped.  Researchers  have  not 
agreed  on  the  mechanism  of  the  slope  failure. 
Some  theories  include  a  prehistoric  slide  surface, 
artesian  pressures  in  the  slide  mass,  and  unexpect- 
edly low  friction  values.  Back-calculations  pro- 
duced widely  differing  results.  (Cassar-PTT) 
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lonitoring  (boreholes,  piezometers,  surface  monu- 
ents)  was  conducted  during  the  filling  of  the 
ajont  reservoir,  which  was  prone  to  frequent 
>ckslides  into  the  water.  In  1959  doubts  were 
ised  about  the  stability  of  the  slope.  When  the 
ater  level  reached  40%  of  total  height  after 
most  a  year  of  filling,  a  large  zone  was  slowly 
oving  downward,  influenced  by  water  move- 
ent.  Most  engineers  agreed  that  movement 
ould  continue,  but  it  would  be  controlled  by 
lling  and  emptying  the  reservoir.  In  1959-1960 
ve  slides  or  appearances  of  cracks  were  docu- 
ented,  prompting  installation  of  additional  moni- 
iring  equipment  and  a  lowering  of  the  water 
vel.  Four  piezometers  were  installed  in  the  spring 
"  1961,  but  information  obtained  from  them  was 
)t  too  meaningful  due  to  poor  installation  and 
ck  of  consideration  of  rainfall  data.  Although 
;vices  were  positioned  to  measure  slide  move- 
ent,  results  were  interpreted  in  a  general  way, 
ith  not  much  attention  paid  to  the  vertical  move- 
ent.  Several  small  seismic  events  were  recorded, 
it  there  was  no  attempt  to  relate  the  seismicity 
ith  the  mechanics  of  the  slope  movement.  Sever- 
additional  instances  of  cracks  and  minor  failure 
eceded  the  major  slide  on  October  9,  1963.  A 
enario  for  instrumentation  and  reservoir  filling  is 
oposed,  using  a  modern  approach.  Knowledge 
lined  from  such  a  study  would  suggest  two  solu- 
)ns:  (1)  continue  raising  the  reservoir  level,  ac- 
impanied  by  monitoring  and  mathematical  mod- 
ing,  and  (2)  (the  preferred  solution)  carry  out 
medial  measures  and  then  raise  the  reservoir, 
emedial  measures  would  include  control  of  pore 
essure  by  drainage  and  strengthening  the  rock 
ass.  Then  the  reservoir  would  be  filled  to  its 
aximum  under  fully  controlled  conditions,  with 
jail  lowerings  and  continued  remedial  works, 
gain  the  reservoir  would  be  lowered  to  the  mini- 
um and  all  remedial  measures  revised  in  their 
tal  form,  after  which  the  hydroelectric  scheme 
mid  be  used  at  full  capacity.  The  slope  instru- 
entation  system  would  stay  in  place  to  serve  as  a 
arning  system.  (Cassar-PTT) 
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he  landslide  at  the  Vajont  reservoir  was  a  reacti- 
ition  of  an  old  slide,  probably  dating  to  postgla- 
al  times,  but  before  recorded  history.  Evidence 
r  this  is  strong  and  diverse,  including  the  surface 
orphology  and  the  talus  infilling  of  a  recurring 
ack.  The  slide  mass  moved  on  clay  layers  which 
ere  continuous  over  large  areas  of  the  surface  of 
ding.  The  failure  surfaces  of  the  1963  slide  and 
e  prehistoric  slides  seem  to  correspond  closely  to 
ults  of  possible  tectonic  origin  formed  in  much 
rlier  geologic  times.  Most  of  the  slide  mass 
oved  as  a  unit.  A  secondary  slide  movement  was 
esumably  triggered  by  the  loss  of  toe  support 
used  by  the  movement  of  the  main  slide.  In  the 
ountain  above  the  reservoir  conditions  existed 
hich  enabled  the  transmission  of  high  water  pres- 
res  developed  from  infiltration  of  precipitation 
id  snowmelt.  An  inclined  multiple-layer  artesian 
|uifer  system  was  present  at  and  below  the  sur- 
ce  of  sliding.  Stability  analyses  showed  that 
lout  40%  of  the  total  shearing  resistance  acting 
i  the  slide  mass  was  supplied  by  near-vertical 
ces  which  formed  the  eastern  boundary  of  the 
de.  The  amount  of  30-day  rainfall  capable  of 


producing  slope  failure  without  the  presence  of  a 
reservoir  is  700  mm.  This  amount  was  very  likely 
exceeded  during  the  four  years  of  reservoir  filling, 
since  the  monthly  rainfall  average  was  almost  500 
mm.  Therefore,  significant  movements  must  have 
occurred  without  the  influence  of  the  reservoir. 
With  the  reservoir  at  its  design  level,  a  slide  could 
have  occurred  without  rainfall.  Evidence  shows 
that  gaps  in  data  about  the  Vajont  monitoring 
existed:  lack  of  substantive  water  pressure  data  and 
lack  of  reliable  movement  records  along  the  failure 
plane.  Subsurface  borehole  deformation  measure- 
ments would  have  indicated  the  failure  plane,  and 
the  slide  could  have  been  stabilized  by  drainage. 
(Cassar-PTT) 
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VAJONT  RESERVOIR  SLOPE  FAILURE, 

E.  Nonveiller. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

p  493-512,  December  1987.  10  fig,  3  tab,  29  ref. 

Descriptors:  'Dam  failure,  'Rock  mechanics,  'Ge- 
ology, 'Reservoirs,  'Landslides,  'Slope  stability, 
•Vajont  Dam,  Italy,  Disasters,  Arch  dams,  Moni- 
toring. 

The  Vajont  reservoir  slide  occurred  on  a  slope  in  a 
geologically  very  young,  deeply  eroded  valley 
with  evident  signs  of  geologic  instability.  The 
uplift  caused  by  submerging  large  volumes  of  rock 
material  due  to  rising  lake  level  was  being  balanced 
by  increasing  shear  stresses  that  started  or  en- 
hanced an  existing  process  of  progressive  failure. 
When  the  available  shear  resistance  balanced  the 
stresses,  the  slide  accelerated.  As  frictional  heat 
further  reduced  the  shear  resistance,  the  motion 
accelerated  to  a  high  velocity.  Modern  instrumen- 
tation and  interpretation  of  the  data  obtained  from 
it  would  give  a  clear  picture  of  the  depth  of  the 
failure  plane  and  of  the  character  of  the  process. 
However,  it  might  be  difficult  to  assess  the  real 
potential  of  danger.  The  large  slide  in  1960  might 
have  served  as  a  caution  to  limit  the  water  level  to 
an  elevation  of  650  m,  a  level  which  would  have 
impaired  operation  but  may  have  avoided  the  trag- 
edy of  1963.  (Cassar-PTT) 
W88-08706 


VAJONT  SLIDE, 

L.  Muller-Salzburg. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

p  513-523,  December  1987.  4  tab,  27  ref. 

Descriptors:  'Dam  failure,  'Rock  mechanics,  'Ge- 
ology, 'Reservoirs,  'Landslides,  'Slope  stability, 
'Vajont  Dam,  Italy,  Disasters,  Arch  dams.  Stress, 
Water  pressure,  Groundwater  level. 

The  background  and  chronology  of  the  Vajont 
reservoir  slide  are  reviewed  by  one,  who  was 
involved  with  the  foundation  construction  and  re- 
inforcement of  the  abutment.  Upon  inspection  of 
the  half-built  reservoir,  he  suspected  that  slides 
would  occur.  Immediately  investigations  on  slope 
stability  were  started.  However,  one  report  indi- 
cated that  slides  were  likely  to  be  initiated  by 
reservoir  filling,  and  another  report  claimed  that 
only  superficial  slides  were  likely.  Although  meas- 
urements indicated  that  a  rock  mass  of  200  million 
cu  m  was  moving,  it  was  not  taken  seriously  by 
some  experts.  As  a  result,  it  was  too  late  to  carry 
out  drainage  measures.  It  was  not  recognized  that 
changes  in  shear  resistance  could  be  mobilized  in 
some  parts  of  the  slide  but  not  in  others.  The 
groundwater  table  was  measured,  but  its  influence 
on  the  mechanics  of  the  slide  was  ignored.  Al- 
though detailed  geologic  exploration  was  done 
before  the  major  slide,  no  measurements  were 
made  to  determine  exactly  how  deep  the  sliding 
surface  was.  Instrumentation  for  early  warning 
was  not  in  place.  Geological  facts  concerning  the 
clay  layers  and  the  existence  of  a  prehistoric  slide 
were  known  but  not  accepted.  Also  not  considered 
were  the  initial  stresses,  the  groundwater  level,  and 
artesian  water  pressure.  It  was  predicted  that  a 
rock  slide  would  produce  a  wave  of  no  higher  than 
26  meters  over  the  dam  crest.  Therefore,  the  water 
level  would  be  maintained  accordingly.  This  was 
one  of  several  decisions  which  were  wrong  in 
principle.  A  list  of  circumstances  under  which  a 
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slide  would  not  have  caused  a  catastrophe  is  given. 
It  includes  accurate  prediction  of  the  sliding  veloc- 
ity, more  freeboard,  and  better  prediction  of  the 
drastic  wave  height.  (Cassar-PTT) 
W88-08707 


ASPECTS  OF  THE  VAJONT  SLIDE, 

Wollongong  Univ.  (Australia).  Dept.  of  Civil  and 

Mining  Engineering. 

R.  N.  Chowdhury. 

Engineering  Geology  EGGOAO,  Vol.  24,  No.  1-4, 

p  533-540,  December  1987.  6  ref. 

Descriptors:  'Dam  failure,  'Rock  mechanics,  'Ge- 
ology, 'Reservoirs,  'Landslides,  'Slope  stability, 
'Vajont  Dam,  Italy,  Disasters,  Arch  dams,  Pore 
pressure,  Clays,  Stress. 

The  uncertainties  concerning  the  conditions  at  the 
site  of  the  rock  slide  at  the  Vajont  reservoir  (a) 
before  the  movements  began  and  (b)  at  the  instant 
the  major  event  of  October  9,  1963  took  place  are 
highlighted.  It  is  not  known  what  percentage  of 
the  failure  surface  may  have  cut  across  clay  in- 
terbeds  in  different  sections.  It  is  likely  that  some 
sections  of  the  slip  surface  may  have  passed 
through  clays  with  significantly  higher  residual 
shear  strength  than  others.  Pore  water  pressures 
along  the  slip  surface  at  the  time  of  failure  are  not 
accurately  known.  Existing  data  relies  on  only  one 
piezometer,  and  serious  doubts  exist  about  its 
method  of  installation  and  sealing.  The  relationship 
of  antecedent  rainfall  and  the  reservoir  level  on  the 
pore  pressures  is  not  clear.  Conditions  assumed  for 
stability  analysis  are  also  questionable.  Even  if  the 
most  important  assumptions  (prehistoric  landslide 
site,  extensive  clay  layers,  and  no  healing  at  the 
prehistoric  site)  are  agreed  upon,  considerable  un- 
certainty about  the  precise  conditions  for  the  oc- 
currence of  the  landslide  exist.  Little  attention  has 
been  given  to  the  initial  stress  conditions  at  the  site 
of  the  slide.  The  proposed  phenomenon  of  pore- 
fluid  vaporization  leading  to  high  pore  pressures 
and  high  velocities  after  failure  is  difficult  to 
accept.  Whereas  some  authors  state  that  the  rock 
mass  moved  as  a  block,  it  is  likely  that  changes  in 
stress  distribution,  load  transfer,  and  redistribution 
of  stress  must  have  occurred.  In  spite  of  incom- 
plete understanding  of  this  event,  it  is  still  possible 
to  learn  practical  lessons.  (Cassar-PTT) 
W88-08708 


8F.  Concrete 


DESIGN  RECOMMENDATIONS  FOR  REIN- 
FORCED CONCRETE  CYLINDRICAL  STOR- 
AGE STRUCTURES  FOR  AQUEOUS  MATERI- 
ALS, 

Guelph  Univ.  (Ontario).  School  of  Engineering. 
J.  C.  Jofriet,  R.  Green,  and  T.  I.  Campbell. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  14,  No.  4,  p  542-549,  August,  1987.  3  fig,  1 
tab,  26  ref,  append. 

Descriptors:  'Concretes,  'Concrete  technology, 
'Water  tanks,  'Water  storage,  'Design  criteria, 
•Mechanical  failure,  Engineering,  Standards, 
Design  standards,  Reservoirs,  Stress,  Tensile  stress, 
Rheology,  Cracks,  Temperature  gradient,  Col- 
lapse. 

Three  design  criteria  were  developed  for  cylindri- 
cal, non-prestressed  concrete  storage  structures  in 
Ontario.  The  first  limits  the  circumferential  tensile 
stress  in  the  concrete  from  lateral  wall  pressure, 
shrinkage,  and  temperature  gradients  in  the  wall. 
The  second  is  concerned  with  the  tension  in  the 
hoop  reinforcement  and  guards  against  collapse. 
The  third  limits  the  crack  widths  of  the  cracked 
concrete  section.  The  most  important  design  loads 
are  discussed,  and  maximum  values  for  hoop  ten- 
sion are  provided  for  liquid  pressures.  A  design 
temperature  gradient  of  15  C  is  recommended  for 
design  in  southern  Ontario,  and  appropriate  values 
for  shrinkage  tensile  stress  are  suggested.  The  col- 
lapse limit  state  criterion  must  be  evaluated  for  the 
hoop  steel  stresses  due  to  the  lateral  wall  loads. 
The  limit  state  criterion  related  to  the  hoop  tensile 
stress  in  the  concrete  must  be  investigated  for  all 
possible  load  combinations  of  lateral   wall   load, 
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shrinkage,  and  temperature  gradients.  Recommen- 
dations are  made  for  reasonable  load  factors,  the 
tensile  strength  of  the  concrete,  and  appropriate 
strength  factors.  (Author's  abstract) 
W88-08211 


8G.  Materials 


FIELD  PERFORMANCE  OF  CORRUGATED 
POLYETHYLENE  PIPE  CULVERTS  IN  OHIO, 

Ohio  Dept.  of  Transportation,  Columbus. 

J.  O.  Hurd. 

Transportation  Research  Record  TRREDM,  No. 

1087,  p  1-6,  October,  1987.  9  fig,  14  ref. 

Descriptors:  'Culverts,  'Pipes,  'Pipelines,  'Ohio, 
Inspection,  Durability,  Backfill,  Earthworks, 
Flow,  Engineering,  Structural  engineering,  Hy- 
draulic structures,  Plastics,  Polymers,  Hydrogen 
ion  concentration,  Mechanical  failure,  Field  tests, 
Performance  evaluation. 

A  total  of  172  corrugated  polyethylene  pipe  cul- 
verts ranging  in  age  from  0  to  4  years  were  in- 
spected in  Ohio  in  the  summer  of  1985.  Data 
relating  to  structural  performance  and  durability 
were  collected  at  each  site.  These  data  were  pipe 
diameter,  cover  over  the  pipe,  type  of  backfill, 
culvert  age,  average  daily  traffic,  pipe  deflection, 
flow  depth  and  velocity,  bed  load  depth  and  size, 
water  pH,  and  pipe  slope.  No  culvert  showed  any 
signs  of  wear  even  at  sites  with  abrasive  flow.  One 
4-year-old  site  had  constant  low  pH  dry  weather 
flow  with  a  bed  load  of  large  cobbles.  The  inci- 
dence of  large  maximum  deflections  or  wall  flat- 
tening and  buckling,  or  both,  was  significantly 
greater  for  12-  and  15-in.  pipes  than  for  18-  and  24- 
in.  pipes.  Instances  of  wall  flattening  or  buckling 
were  limited  to  the  12-  and  15-in.  culverts.  Large 
deflections,  flattening,  and  buckling  were  generally 
due  to  bending  of  the  pipe  wall  in  both  the  circum- 
ferential and  longitudinal  directions.  The  greater 
flexibility  and  thinner  walls  of  the  12-  and  15-in. 
culverts  were  the  only  apparent  reasons  for  the 
difference  in  performance.  (Author's  abstract) 
W88-08192 


EVALUATION  OF  METAL  DRAINAGE  PIPE 
DURABILITY  AFTER  TEN  YEARS, 
Louisiana  Dept.  of  Transportation  and  Develop- 
ment, Baton  Rouge.  Research  and  Development 
Section. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-08193 


ABRASION  RESISTANCE  OF  ALUMINUM 
CULVERT  BASED  ON  LONG-TERM  FIELD 
PERFORMANCE, 

Koepf  and  Lange,  Inc.,  Lafayette,  CA. 

A.  H.  Koepf,  and  P.  H.  Ryan. 

Transportation  Research  Record  TRREDM,  No. 

1087,  p  15-25,  October,  1987.  13  fig,  3  tab,  5  ref. 

Descriptors:  'Aluminum,  'Abrasion,  'Durability, 
•Culverts,  'Field  tests,  Inspection,  Pipes,  Pipe- 
lines, Backfill,  Performance  evaluation,  Earth- 
works, Hydraulic  structures,  Mechanical  failure, 
Engineering,  Structural  engineering,  Energy,  In- 
stallation. 

A  study  was  performed  on  aluminum  culvert  that 
averaged  20  years  of  exposure  to  abrasion,  based 
on  the  methods  and  results  of  a  1968  study  of 
culvert  exposed  to  abrasion  for  from  4  to  7  years. 
The  original  study  proposed  a  form  of  energy  level 
for  bed  load  materials  and  rated  abrasion  perform- 
ance through  a  series  of  energy  ratings.  The 
energy  level  and  abrasion  predictions  were  com- 
pared with  field  experience,  showing  that  long- 
term  culvert  abrasion  can  be  predicted  when  cul- 
vert geometry,  installation  arrangement,  and  con- 
tent of  bed  load  materials  are  established.  In  the 
current  (1984-1985)  study,  the  basic  method  of 
determining  abrasion  levels  was  retained  and  sim- 
plified to  emphasize  key  variables.  Results  showed 
that  abrasion  followed  the  pattern  of  the  previous 
work.  Long-life  abrasion  typically  does  not  contin- 
ue at  a  linear  wastage  rate  but  levels  off  to  a  much 
reduced  rate,  reflecting  reductions  in  total  energy 


as  the  flow  channel  stabilizes  with  age.  Abrasion 
and  service  life  for  aluminum  culvert  inverts  may 
be  predicted  as  a  function  of  water  flow,  culvert 
entrance  arrangement,  culvert  slope,  and  rock  con- 
tent of  streambed  load.  (Doria-PTT) 
W88-08194 


SOIL-STRUCTURE  INTERACTION  OF  FLEXI- 
BLE PIPE  UNDER  PRESSURE, 

Simpson   Gumpertz   and   Heger,   Inc.,   Arlington, 

MA. 

For   primary   bibliographic   entry   see   Field   8D. 

W88-08195 


EXPERIMENTAL  STUDY  OF  BURIED  FIBER- 
REINFORCED  PLASTIC  PIPE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Agricultural  Engineering. 

For   primary   bibliographic   entry   see   Field   8D. 

W88-08196 


BAMBOO  AND  WOODEN  PIPES, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08228 


CRITICAL  REVIEW  OF  CEMENT  BASE  STA- 
BILIZATION/SOLIDIFICATION TECH- 
NIQUES FOR  THE  DISPOSAL  OF  HAZARD- 
OUS WASTES, 

Clark  (A.)  and  Associates,  Twickenham  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W88-08410 

81.  Fisheries  Engineering 


FISHERIES  IN  MAN-MADE  POOLS  BELOW 
GRADE-CONTROL  STRUCTURES  AND  IN 
NATURALLY  OCCURRING  SCOUR  HOLES 
OF  UNSTABLE  STREAMS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

C.  M.  Cooper,  and  S.  S.  Knight. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.   42,   No.    5,   p   370-373,    September-October 
1987.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Fisheries,  'Fish  ponds,  'Fish  man- 
agement, 'Scour  holes,  'Streams,  Yazoo  River 
Basin,  Mississippi,  Ecological  distribution,  Rote- 
none  sampling. 

As  part  of  the  ecological  research  on  high  gradient 
streams  in  the  Yazoo  River  Basin  of  Mississippi,  4 
man-made  pools  below  grade-control  (low-drop) 
structures  and  4  naturally  occurring  scour-hole 
pools  were  sampled  for  fish  composition  by  the 
rotenone  method.  Tillatoba  and  Long  Creeks  were 
chosen  because  of  the  presence  of  grade-control 
structures  used  as  structural  management  practices 
for  control  of  channel  erosion  from  head  cutting 
and  because  the  region  has  been  included  in  as 
comprehensive  land  treatment  and  channel  stabili- 
ty project.  Differences  in  the  fisheries  characteris- 
tics of  the  two  pool  habitats  were  expected  because 
of  differences  in  their  relative  stability,  bottom 
substrate,  and  pool  life  expectancy.  Natural  scour 
holes  yielded  0.06  kg/cu  m  of  fish  from  39  species; 
0.018  kg/cu  m  were  considered  harvestable. 
Twenty-nine  species  in  man-made  pools  yielded 
0.06  kg/cu  m,  with  0.025  kg/cu  m  being  harvest- 
able.  Length  frequency  distribution  indicated  that 
there  was  better  growth  of  many  species  and  more 
stable  reproducing  populations  of  forage  fish  in 
man-made  pools,  although  they  yielded  somewhat 
fewer  species.  While  such  pools  will  not  support 
heavy  sport  fishing  pressure,  drop  structure  pools 
have  several  advantages  over  most  natural  scour 
holes  in  their  fisheries  characteristics.  They  also 
offer  protection  from  stream  channel  degradation 
while  providing  additional  habitat  diversity.  (Au- 
thor's abstract) 
W88-08384 


FISH  SPECIES  ASSEMBLAGES  IN  SOUTH- 
WESTERN WISCONSIN  STREAMS  WITH  IM- 
PLICATIONS FOR  SMALLMOUTH  BASS 
MANAGEMENT, 


Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-08425 


RECRUITMENT  DYNAMICS  OF  METAMOR- 
PHOSING  ENGLISH  SOLE,  PAROPHRYS  VE- 
TULUS,  TO  YAQUINA  BAY,  OREGON, 

Oregon  State  Univ.,  Corvallis.  Coll.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08719 


WHITEFISH  (COREGONUS  LAVARETUS  (L.)) 
OF  THE  WAHNBACH  RESERVOIR  AND 
THEIR  ASSESSMENT  BY  HYDROACOUSTIC 
METHODS, 

Landesanstalt  fuer  Fischerei  Nordrhein-Westfalen, 
Kirchhundem  (Germany,  F.R.). 
T.  Brenner,  J.  Clasen,  K.  Lange,  and  T.  Lindem. 
Schweizerische      Zeitschrift      fuer      Hydrologie 
SZHYA6,  Vol.  49,  No.  3,  p  363-372,  1987.  6  fig,  4 
tab,  15  ref. 

Descriptors:  'Whitefish,  'Fish  management,  'Res- 
ervoirs, 'Wahnbach  Reservoir,  'Population  dy- 
namics, 'Predation,  Zooplankton,  Acoustics,  Data 
acquisition,  Germany,  Drinking  water. 

In  1957,  whitefish  were  successfully  introduced 
into  Wahnbach  reservoir,  a  drinking  water  storage 
near  Bonn  (FRG).  Since  excessive  predation  on 
the  herbivorous  zooplankton  by  fish  could  have 
negative  effects  on  water  quality,  the  size  of  the 
pelagic  fish  stock  had  to  be  known.  For  this  pur- 
pose, and  for  establishing  management  guidelines 
for  the  whitefish  population,  a  stock  assessment 
involving  hydroacoustics,  trawling  and  gillnetting 
was  performed  in  October  1984.  The  results  indi- 
cate that  the  whitefish  stock  is  self-sustaining. 
Growth  of  individual  fish  is  moderate.  The  total 
pelagic  fish  population  was  estimated  to  be  11,130 
fish,  comprising  some  2600  whitefish  larger  than  25 
cm.  Stock  density  was  low.  An  annual  catch  of 
about  900  adult  whitefish  (300  kg  or  1.4  kg/ha)  is 
recommended  in  order  to  control  population  size 
and  to  limit  predation  pressure  on  herbivorous 
zooplankton.  (Author's  abstract) 
W88-08834 


RECYCLING  OF  THE  AQUATIC  WEED, 
WATER  HYACINTH,  AND  ANIMAL  WASTES 
IN  THE  REARING  OF  INDIAN  MAJOR 
CARPS, 

Central  Inst,  of  Freshwater  Aquaculture,  Bhuban- 
eswar  (India). 

B.  K.  Mishra,  A.  K.  Sahu,  and  K.  C.  Pani. 
Aquaculture  AQCLAL,  Vol.  68,  No.   1,  p  59-64, 
January  1988.  2  tab,  19  ref. 

Descriptors:  'Waste  recovery,  'Carp,  'Aquacul- 
ture, 'Recycling,  'Animal  wastes,  'Aquatic  plants, 
'Water  hyacinth,  'Fish  hatcheries,  'Biomass, 
Waste  disposal,  Performance  evaluation,  Fish, 
India. 

The  efficacy  of  recycling  cattle  wastes  and  the 
aquatic  weed,  water  hyacinth,  in  the  rearing  ponds 
for  Indian  major  carps  was  studied.  No  other  input 
was  provided.  It  was  observed  that  addition  of  the 
weed  alone  (treatment  A)  increased  fish  produc- 
tion by  about  52%  as  compared  to  the  control  (D) 
with  no  input.  A  combination  of  cattleshed  wash- 
ings and  biogas  slurry  (treatment  B)  increased  fish 
production  by  about  126%  as  compared  to  the 
control.  A  combined  treatment  with  biogas  slurry, 
cattleshed  washings  and  water  hyacinth  (treatment 
C)  gave  the  maximum  production,  about  170% 
higher  than  the  control.  The  average  gross/net 
productions  obtained  after  one  year  of  rearing  for 
treatments  A,  B,  C  and  D  were  945/794.8,  1409.5/ 
1258.05,  1679/1526.1  and  622/494.45  Kg/ha/yr  re- 
spectively. (Author's  abstract) 
W88-08851 


EFFECTS  OF  WATER  TEMPERATURE  ON 
FEEDING  AND  SURVIVAL  OF  RIGHTEYE 
FLOUNDERS      LIMANDA      HERZENSTEINI 
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(VND    LIMANDA    YOKOHAMAE,    (IN    JAPA- 
NESE), 

Hokkaido   Univ.,   Hakodate   (Japan).    Faculty   of 
Fisheries. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08887 


SCREENING  OF  BACTERIA  WITH  ANTI- 
VIRAL ACTIVITY  AGAINST  INFECTIOUS  HE- 
MATOPOIETIC NECROSIS  VIRUS  (IHNV) 
FROM  ESTUARINE  AND  MARINE  ENVIRON- 
MENTS, 

Hokkaido  Univ.,  Hakodate  (Japan).  Faculty  of 
Fisheries. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-08888 
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10D.  Specialized  Information 
Center  Services 


DEVELOPMENT  OF  AN  ENVIRONMENTAL 
DATA  BASE  FOR  RIVERS,  LAKES,  AND  RES- 
ERVOIRS, 


Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-08295 


10F.  Preparation  Of  Reviews 


HYDROLOGY     OF    ALASKAN     WETLANDS, 
U.S.A.:  A  REVIEW, 

Cornell  Univ.,  Ithaca,  NY.  Ecosystems  Research 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08025 


REMOVAL      OF      PHOSPHORUS      DURING 
WASTEWATER  TREATMENT:  A  REVIEW, 

Imperial  Coll.  of  Science  and  Technology,  London 
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mistry of  Various  Cell  Types  of  the  Gill  Epithe- 
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cus  (H.  Milne  Edwards),  under  Phosphamidon- 
Induced  Stress, 
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Effects    of    Pulsed-    and    Spiked-Exposure    to 

Methoxychlor  on  Early  Life  Stages  of  Rainbow 

Trout, 

W88-08687  5C 

Dietary  Exposure  of  Bluegills  (Lepomis  macro- 
chirus)  to  (75)  Se:  Uptake  and  Distribution  in 
Organs  and  Tissues, 
W88-O8688  5C 

Toxicity  of  Selected  Insecticides  (Thiodan,  Se- 
curity,   Spartan,    and    Sevin)    to    Mosquitofish, 
Gambusia  affinis, 
W88-08689  5C 

Effects  of  Micro-Scale  in  situ   Environmental 

Gradients  Concerning  Water  Qualities  on  the 
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SCIENCE. 
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W88-08055  2J 

LAWRENCE  LIVERMORE  NATIONAL  LAB., 
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DEPT.  OF  CIVIL  ENGINEERING. 

Temperature  and  the  Productivity-Light  Rela- 
tionship, 
W88-08039  5C 

Derivation    of   Some  Frequency    Distributions 
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LOUISIANA  STATE  UNIV.,  BATON  ROUGE. 
LAB.  FOR  WELAND  SOILS  AND 
SEDIMENTS. 
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Decade  of  Acid  Rain  Research, 

V88-08443  5B 

frace  Element  Concentrations  on  Fine  Particles 

n  the  Ohio  River  Valley, 

V88-08448  5B 

Simultaneous  Collection  of  Particles  and  Acidic 
jases  for  Tracing  Emissions  from  Coal-Fired 
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Review  of  the  Role  of  Nocardia-Like  Filaments 

n  Activated  Sludge  Foaming, 

V88-08909  5D 

UlYLAND  UNIV.,  COLLEGE  PARK.  DEPT. 
'  METEOROLOGY. 

'redictive  Monsoon  Signal  in  the  Surface  Level 
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Progress  in  the  Development  of  PARAGON, 
W88-08121  2B 

METEOROLOGICAL  RESEARCH  INST, 

YATABE  (JAPAN). 
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Dietary  Exposure  of  Bluegills  (Lepomis  macro- 
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W88-08826  5C 

MIE  UNIV.,  TSU  (JAPAN).  FACULTY  OF 
FISHERIES. 
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W88-08245  5B 

W88-08246  5B 

W88-08247  5C 

W88-08248  5A 

W88-08249  5B 

W88-08250  5F 
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W88-08255  5C 

W88-08256  5B 

W88-08257  5D 

W88-08258  5C 

W88-08259  5C 

W88-08260  2H 

W88-08261  7B 

W88-08262  5C 

W88-08263  5C 

W88-08264  5C 

W88-08265  2K 

W88-08266  2H 

W88-08267  5B 

W88-08268  7B 

W88-08269  2H 

W88-08270  2H 

W88-08271  2H 

W88-08272  2H 

W88-08273  2H 

W88-08274  2H 

W88-08275  2H 

W88-08276  2H 

W88-08277  2H 

W88-08278  2H 

W88-08279  2H 

W88-08280  2H 

W88-08281  2H 

W88-08282  2H 

W88-08283  2H 

W88-08284  2H 

W88-08285  5C 

W88-08286  5B 

W88-08287  5G 

W88-08288  2H 

W88-08289  2H 

W88-08290  2H 

W88-08291  2G 

W88-08292  AC 

W88-08293  2A 

W88-08294  2B 

W88-08295  7C 

W88-08296  5B 

W88-08297  5B 

W88-08298  5B 

W88-08299  5G 

W88-08300  5D 

W88-08301  5C 

W88-08302  2L 

W88-08303  2H 

W88-08304  5D 

W88-08305  5B 

W88-08306  2G 

W88-08307  2F 

W88-08308  4A 

W88-08309  5F 

W88-08310  2F 

W88-08311  2G 

W88-08312  7B 

W88-08313  5B 

W88-08314  7B 

W88-08315  7  A 

W88-08316  5A 

W88-08317  7A 

W88-08318  4B 
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W88-08319 
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W88-08319     3B 
W88-08320     5B 
W88-08321     2B 
W88-08322     7B 
W88-08323     5B 
W88-08324     5B 
W88-08325     2G 
W88-08326     5B 
W88-08327     2J 
W88-08328     5G 
W88-08329     5B 
W88-08330     4B 
W88-08331     2F 
W88-08332     2F 
W88-08333     2F 
W88-08334     2F 
W88-08335     5F 
W88-08336     5F 
W88-08337     2F 
W88-08338     8B 
W88-08339     2G 
W88-08340     3F 
W88-08341     2G 
W88-08342     2E 
W88-08343     4A 
W88-08344     2E 
W88-08345     2L 
W88-08346     2L 
W88-08347     2L 
W88-08348     2F 
W88-08349     4B 
W88-08350     2L 
W88-08351     2G 
W88-08352     8B 
W88-08353     5G 
W88-08354     4C 
W88-08355     2E 
W88-08356     8B 
W88-08357     2E 
W88-08358     2F 
W88-08359     3F 
W88-08360     5E 
W88-08361     2E 
W88-08362     5F 
W88-08363     5F 
W88-08364     5C 
W88-08365     5B 
W88-08366     5B 
W88-08367     5B 
W88-08368     7B 
W88-08369     2K 
W88-08370     2A 
W88-08371     2F 
W88-08372     5E 
W88-08373     8B 
W88-08374     5B 
W88-08375     3F 
W88-08376     2G 
W88-08377     6B 
W88-08378     5G 
W88-08379     5G 
W88-08380     3F 
W88-08381     5F 
W88-08382     2J 
W88-08383     3F 
W88-08384     81 
W88-08385     2H 
W88-08386     5B 
W88-08387     5E 
W88-08388     5E 
W88-08389     5D 
W88-08390     5G 
W88-08391     5E 
W88-08392     5B 
W88-08393     4A 
W88-08394     5G 
W88-08395     4A 
W88-08396     2F 
W88-08397     4B 
W88-08398     5D 
W88-08399     5D 
W88-O84O0     5D 
W88-08401     5F 
W88-08402     5D 


W88-08403     5D 
W88-084O4     5G 
W88-08405     5D 
W  8  8-08406     5D 
W88-084O7     5A 
W88-08408     8A 
W88-08409     2E 
W88-08410     5E 
W88-08411     5C 
W88-08412     2B 
W88-08413     5B 
W88-08414     6C 
W88-08415     5B 
W88-08416     5B 
W88-08417     5B 
W88-08418     5G 
W  88-084 19     8B 
W88-08420     5C 
W88-08421     6B 
W88-08422     5B 
W88-08423     5A 
W88-08424     6G 
W88-08425     2H 
W88-08426     8A 
W88-08427     5E 
W88-08428     5G 
W88-08429     8A 
W88-08430     5F 
W88-08431     5E 
W88-08432     5E 
W88-08433     5B 
W88-08434     5B 
W88-08435     5B 
W88-08436     5B 
W88-08437     5A 
W88-08438     5E 
W88-08439     5G 
W88-08440     5E 
W88-08441     5E 
W88-08442     5B 
W88-08443     5B 
W88-08444     5B 
W88-08445     5B 
W88-08446     5B 
W88-08447     5B 
W88-08448     5B 
W88-08449     7B 
W88-08450     5B 
W88-08451     5B 
W88-08452     5B 
W88-08453     5B 
W88-08454     5B 
W88-08455     5B 
W88-08456     5B 
W88-08457     7B 
W88-08458     7A 
W88-08459     5B 
W88-08460     5B 
W88-08461     2K 
W88-08462     5B 
W88-08463     5B 
W88-08464     5B 
W88-08465     5B 
W88-08466     7B 
W88-08467     7B 
W88-08468     5B 
W88-08469     2K. 
W88-08470     7B 
W88-08471     7B 
W88-08472     7B 
W88-08473     7B 
W88-08474     7C 
W88-08475     5B 
W88-08476     7B 
W88-08477     7B 
W88-08478     2C 
W88-08479     7C 
W88-08480     2H 
W88-08481     2L 
W88-08482     5C 
W88-08483     5B 
W88-08484     5B 
W88-08485     5C 
W88-08486     5C 


W88-08487     5C 
W88-08488     5C 
W88-08489     5C 
W88-08490     5C 
W88-08491     2L 
W88-08492     5C 
W88-08493     5C 
W  8  8-08494     5C 
W88-08495     5B 
W88-08496     2L 
W88-08497     7B 
W88-08498     7B 
W88-08499     7B 
W88-08500     7B 
W88-08501     7B 
W88-08502     7B 
W88-08503     4C 
W88-08504     6B 
W88-08505     2J 
W88-08506     5G 
W88-08507     2F 
W88-08508     5B 
W88-08509     5B 
W88-08510     7A 
W88-08511     2F 
W88-08512     5G 
W88-08513     5G 
W88-08514     8B 
W88-08515     5G 
W88-08516     7A 
W88-08517     7A 
W88-08518     7A 
W88-08519     7A 
W88-08520     7A 
W88-08521     7  A 
W88-08522     7A 
W88-08523     7A 
W88-08524     7A 
W88-08525     7A 
W88-08526     5B 
W88-08527     5B 
W88-08528     5B 
W88-08529     5B 
W88-08530     5B 
W88-08531     5D 
W88-08532     5B 
W88-08533     5B 
W88-08534     5C 
W88-08535     5B 
W88-08536     5B 
W88-08537     2K 
W88-08538     5G 
W88-08539     2K 
W88-08540     5B 
W88-08541     2H 
W88-08542     5B 
W88-08543     6B 
W88-08544     3C 
W88-08545     3C 
W88-08546     5A 
W88-08547     2J 
W88-08548     4A 
W88-08549     5D 
W88-08550     5D 
W88-08551     5G 
W88-08552     6E 
W88-08553     6E 
W88-08554     5A 
W88-08555     5A 
W88-08556     5D 
W88-08557     5A 
W88-08558     5B 
W88-08559     2E 
W88-08560     2H 
W88-08561     5B 
W88-08562     5C 
W88-08563     5C 
W88-08564     5G 
W88-08565     5C 
W88-08566     5D 
W88-08567     5D 
W88-08568     5E 
W88-08569     5A 
W88-08570     5A 


W88-08571     5B 
W88-08572     5G 
W88-08573     5B 
W88-08574     7A 
W88-08575     5B 
W88-08576     5D 
W88-08577     5D 
W88-08578     5D 
W88-08579     5D 
W88-08580     5D 
W88-08581     5A 
W88-08582     2H 
W88-08583     2H 
W88-08584     2H 
W88-08585     2H 
W88-08586     2H 
W88-08587     2H 
W88-08588     2H 
W88-08589     2H 
W88-08590     2H 
W88-08591     5A 
W88-08592     2J 
W88-08593     3F 
W88-08594     3F 
W88-08595     5A 
W88-08596     2H 
W88-08597     2L 
W88-08598     5C 
W88-08599     4A 
W88-086O0     5B 
W88-08601     5B 
W88-08602     2J 
W88-08603     2A 
W88-086O4     6G 
W88-08605     4C 
W88-08606     5A 
W88-08607     5A 
W88-08608     5A 
W88-086O9     5A 
W88-O8610     5B 
W88-08611     5A 
W88-08612     8C 
W88-08613     8C 
W88-08614     8C 
W88-08615     8B 
W88-08616     8B 
W88-08617     8A 
W88-08618     6C 
W88-08619     4A 
W88-08620     2G 
W88-08621     2H 
W88-08622     5G 
W88-08623     3F 
W88-08624     2G 
W88-08625     2G 
W88-08626     5F 
W88-08627     3F 
W88-08628     2H 
W88-08629     2H 
W88-08630     2E 
W88-08631     2H 
W88-08632     2F 
W88-08633     2H 
W88-08634     2H 
W88-08635     2H 
W88-08636     5C 
W88-08637     2F 
W88-08638     7B 
W88-08639     2H 
W88-08640     2L 
W88-08641     2L 
W88-08642     5B 
W88-08643     2H 
W88-08644     2H 
W88-08645     2H 
W88-08646     2C 
W88-08647     2K 
W88-08648     5B 
W88-08649     2H 
W88-08650     2F 
W88-08651     5B 
W88-08652     2H 
W88-08653     5B 
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W88-08731  2K 

W88-08732  2L 

W88-08733  5C 

W88-08734  2L 

W88-08735  5C 

W88-08736  5A 

W88-08737  2L 

W88-08738  2L 

W88-08739  2L 

W88-08740  2J 

W88-08741  2L 

W88-08742  5C 

W88-08743  2L 

W88-08744  2L 

W88-08745  2J 

W88-08746  2K 

W88-08747  3F 

W88-08748  3F 

W88-08749  6E 

W88-08750  2L 

W88-08751  2L 

W88-08752  SB 

W88-08753  5B 

W88-08754  5B 

W88-08755  4C 

W88-08756  4C 

W88-08757  5B 

W88-08758  5B 

W88-08759  5B 

W88-08760  5D 

W88-08761  5B 

W88-08762  5D 

W88-08763  5B 

W88-08764  5E 

W88-08765  2H 

W88-08766  2H 

W88-08767  2H 

W88-08768  2H 

W88-08769  2H 

W88-08770  2H 

W88-08771  2H 

W88-08772  2H 

W88-08773  2H 

W88-08774  2H 

W88-08775  2H 

W88-08776  2H 

W88-08777  2H 

W88-08778  2H 

W88-08779  2H 

W88-08780  2H 

W88-08781  2H 

W88-08782  2H 

W88-08783  5C 

W88-08784  2J 

W88-08785  5C 

W88-08786  2H 

W88-08787  5D 

W88-08788  7B 

W88-08789  2H 

W88-08790  2L 

W88-08791  5D 

W88-08792  5C 

W88-08793  2H 

W88-08794  2H 

W88-08795  2L 

W88-08796  2H 

W88-08797  5C 

W88-08798  5B 

W88-08799  5D 

W88-O880O  2L 

W88-O8801  5C 

W88-08802  2L 

W88-08803  2K 

W88-08804  2H 

W88-08805  5B 

W88-08806  2H 

W88-08807  5A 
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W88-08808  5B 

W88-08809  2H 

W88-08810  2H 

W88-08811  5C 

W88-08812  2H 

W88-08813  5  A 

W88-08814  2H 

W88-08815  2H 

W88-08816  2H 

W88-08817  2L 

W88-08818  2L 

W88-08819  2H 

W88-08820  5C 

W88-08821  2H 

W88-08822  2H 

W88-08823  2H 

W88-08824  8B 

W88-08825  2E 

W88-08826  5C 

W88-08827  2H 

W88-08828  2H 

W88-08829  2H 

W88-08830  2H 

W88-08831  2H 

W88-08832  5C 

W88-08833  2H 

W88-08834  81 

W88-08835  5C 

W88-08836  5D 

W88-08837  2H 

W88-08838  2H 

W88-08839  2H 

W88-08840  21 

W88-08841  5C 

W88-08842  2H 

W88-08843  5C 

W88-08844  2H 

W88-08845  5C 

W88-08846  2H 

W88-08847  2L 

W88-08848  5B 

W88-08849  2H 

W88-08850  2H 

W88-08851  81 

W88-08852  5F 

W88-08853  5G 

W88-08854  6E 

W88-08855  5C 

W88-08856  2J 

W88-08857  5B 

W88-08858  5B 

W88-08859  5B 

W88-08860  5C 

W88-08861  5C 

W88-08862  5B 

W88-08863  5A 

W88-08864  5A 

W88-08865  5G 

W88-08866  5E 

W88-08867  5B 

W88-08868  5C 

W88-08869  5G 

W88-08870  2H 

W88-08871  5D 

W88-08872  2H 

W88-08873  2H 

W88-08874  5A 

W88-08875  5C 

W88-08876  5A 

W88-08877  2L 

W88-08878  2H 

W88-08879  5C 

W88-08880  5C 

W88-08881  5E 

W88-08882  5D 

W88-08883  5C 

W88-08884  2L 
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W88-08885 

5C 
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2H 
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5E 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  for  PR-360-4. 


MICROFICHE  PAPER  COPY 


AOI  V',95 

A02 9  95 

A03  12  95 

A04A05  14  95 
A06A09  19  95 
AI0AI3  25  95 
AI4-AI7  32  95 
AI8-A2I       3895 

A22  A25 44.95 

A99         ...........' 


NO  I 
N02 


.49.50 
.48.00 


FOI 

$8.50 

fn? 

1100 

F0.3 

12.00 

F04 

14.50 

F05 

...  16.50 

F06 

19.00 

F07 

2150 

F08 

...  24  00 

F09 

26  50 

no 

29.00 

Fll 

31.50 

FI2 

34  00 

F13 

36  50 

FI4 
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FI5 
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F16 

47  00 

F17 

5100 

FI8 

55.00 

FI9 

6100 

F?fl 

71.00 

F99 

• 

'Contort  NTtS  for  price  qoole 
PRICES  EFFECTIVE  JANUARY  1.  1988 


DISKETTES 

D01  S50.00 

D02  75  00 

003  125.00 

004  175  00 
DOS  225  00 
006  275.00 
007 325.00 
008   .  375.00 

009 42500 

010 475.00 

011 525.00 

012 57500 

013 625.00 

014 675.00 

015 725.00 

DI6 775.00 

DI7 825.00 

D18 875.00 

019 925.00 

099 


MAGNETIC  TAPE 

T0I SI50  00 

T02 200.00 

T03 300.00 

T04 400.00 

T05 500.00 

T06 600.00 

T07 700.00 

T08 800.00 

T09 900.00 

T10 1,000  00 

Til    1,100.00 

TI2 1,200.00 

TI3 1,300  00 

T14 1,400.00 

T15    1,500.00 

TI6 1,600  00 

T17 1,700.00 

TI8 1,800.00 

T19 1,900.00 

T99 ' 


0) 

n 

-< 

> 

i- 

o 

a> 

-o 

c 

< 

7» 

— 

m 
en 

in 

ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 

SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


3cc©szr 

toooh 
a»cc  < 
ae  taw 
>■«  ec 
tmt-*co 
tyjp-M 

OfcV 

Br  toC 

t»  ■*;**) 
fa 

£  t 

--  t 

fx    c  c 

OrH       HO    I 

O  C-  &K 


o 

IV' 

Ul 

o 
o 

c. 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 


I 


I .  °i  */& 


I 


\\ 


PB88-910211 


HUBCT9B 

WATER 
RESOURCES 
ABSTRACTS 


The  Library  of  the 

NOV  0  b  \m 


University  of  Illinois 
'*  Urbsna-Champaign 


% 


VOLUME  21.  NUMBER  11 

NOVEMBER  1988 


/88-08960  --  W88-10088 
ODEN:  SWRABW 


SELECTED  WATER  RESOURCES  ABSTRACTS  (SWRA)  is  produced  by  the  Geo- 
logical Survey,  U.S.  Department  of  the  Interior,  and  published  monthly  by  the  National 
Technical  Information  Service  (NTIS),  U.S.  Department  of  Commerce. 


■ 


SWRA  is  available  to  Federal  agencies  and  their  contractors  or  grantees  in  water  resources 
research  upon  request,  citing  contract  or  grant  number  and  sponsoring  agency.  Write: 
Water  Resources  Division,  U.S.  Geological  Survey,  MS  425,  Reston,  VA  22092.  The 
SWRA  Journal  is  also  available  on  subscription  from  NTIS,  5285  Port  Royal  Road, 
Springfield,  VA  22161.  Annual  subscription  rates  for  the  North  American  Continent  are: 
Journal  only,  $130,  Journal  and  Annual  Indexes,  $160;  Indexes  only,  $60.  Other  Addressees, 
write  for  prices. 

Some  documents  abstracted  in  this  journal  can  be  purchased  from  NTIS.  Price  codes  are 
given  in  the  entries  and  a  current  code-price  conversion  table  is  printed  on  the  outside 
back  cover.  Other  documents  are  available  from  originating  organizations  or  authors  as 
indicated  in  the  citation. 


tucirn® 

WATER  RESOURCES 
ABSTRACTS 


A  monthly  publication  of  the  Geological  Survey 
U.S.  Department  of  the  Interior 


;•"•:• 
."v; 


VOLUME  21.  NUMBER  11 

NOVEMBER  1988 


W88-08960  ~  W88-10088 


z4S 


The  Secretary  of  the  Interior  has  determined  that  the  publication  of  this  periodical  is  necessary  in  the 
transaction  of  the  public  business  required  by  law  of  this  Department.  Use  of  funds  for .prjrjting  this  periodical 
has  been  approved  by  the  Office  of  Management  and  Budget  through  September  30, 198a. 


CONTENTS 


SUBJECT  FIELDS  AND  GROUPS 

Please  use  the  edge  index  on  the  back  cover  to  locate  Subject  Fields  and  Indexes. 

01  NATURE  OF  WATER 

Includes  the  following  Groups:  Properties;  Aqueous  Solutions  and  Suspensions. 

02  WATER  CYCLE 

Includes  the  following  Groups:  General;  Precipitation;  Snow,  Ice,  and  Frost;  Evaporation  and  Transpiration; 
Streamflow  and  Runoff;  Groundwater;  Water  in  Soils;  Lakes;  Water  in  Plants;  Erosion  and  Sedimentation; 
Chemical  Processes;  Estuaries. 

03  WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 

Includes  the  following  Groups:  Saline  Water  Conversion;  Water  Yield  Improvement;  Use  of  Water  of  Impaired 
Quality;  Conservation  in  Domestic  and  Municipal  Use;  Conservation  in  Industry;  Conservation  in  Agriculture. 

04  WATER  QUANTITY  MANAGEMENT  AND  CONTROL 

Includes  the  following  Groups:  Control  of  Water  on  the  Surface;  Groundwater  Management;  Effects  on  Water  of 
Man's  Nonwater  Activities;  Watershed  Protection. 

05  WATER  QUALITY  MANAGEMENT  AND  PROTECTION 

Includes  the  following  Groups:  Identification  of  Pollutants;  Sources  of  Pollution;  Effects  of  Pollution;  Waste 
Treatment  Processes;  Ultimate  Disposal  of  Wastes;  Water  Treatment  and  Quality  Alteration;  Water  Quality 
Control. 

06  WATER  RESOURCES  PLANNING 

Includes  the  following  Groups:  Techniques  of  Planning;  Evaluation  Process;  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment;  Water  Demand;  Water  Law  and  Institutions;  Nonstructural  Alternatives;  Ecologic  Impact  of 
Water  Development. 

07  RESOURCES  DATA 

Includes  the  following  Groups:  Network  Design;  Data  Acquisition;  Evaluation,  Processing  and  Publication. 

08  ENGINEERING  WORKS 

Includes  the  following  Groups:  Structures;  Hydraulics;  Hydraulic  Machinery;  Soil  Mechanics;  Rock  Mechanics 
and  Geology;  Concrete;  Materials;  Rapid  Excavation;  Fisheries  Engineering. 

09  MANPOWER,  GRANTS,  AND  FACILITIES 

Includes  the  following  Groups:  Education— Extramural;  Education— In-House;  Research  Facilities;  Grants, 
Contracts,  and  Research  Act  Allotments. 

10  SCIENTIFIC  AND  TECHNICAL  INFORMATION 

Includes  the  following  Groups:  Acquisition  and  Processing;  Reference  and  Retrieval;  Secondary  Publication 
and  Distribution;  Specialized  Information  Center  Services;  Translations;  Preparation  of  Reviews. 

SUBJECT  INDEX 

AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 

ACCESSION  NUMBER  INDEX 


IV 


SELECTED  WATER  RESOURCES  ABSTRACTS 


WATER  CYCLE 
f,  General 


fDROPHOBIC  ORGANIC  COMPOUNDS  ON 
DIMENTS:  EQUILIBRIA  AND  KINETICS 
-  SORPTION, 

:mson  Univ.,  SC.  Dept.  of  Environmental  Sys- 

ns  Engineering. 

r  primary  bibliographic  entry  see  Field  5B. 

38-09075 


JEMENT  CYCLING  IN  WETLANDS:  INTER- 
TIONS  WITH  PHYSICAL  MASS  TRANS- 
)RT, 

issachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

vil  Engineering. 

r  primary  bibliographic  entry  see  Field  2H. 

88-09081 


IOUND-SURFACE  WATER  TECHNICAL 
tt>  QUASI-LEGAL  RELATIONSHIPS, 

pton  and  Kalmach,  Inc.,  Denver,  CO. 
E.  Darr. 

I;  Proceedings  of  NWWA  Western  Regional 
inference  on  Ground  Water  Management.  San 
ego,  California,  October  23-26,  1983.  National 
ater  Well  Association.  National  Water  Well  As- 
:iation,  Worthington,  OH.  1984.  p  177-180,  1 
>,  5  ref. 

:scriptors:  *Surface-groundwater  relations, 
.egal  aspects,  'Water  law,  'Groundwater  man- 
ement,  Glover  equations,  Wells,  Computer  pro- 
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order  to  administer  groundwater  under  the  doc- 
ne  of  prior  appropriation  (when  groundwater  is 
nsidered  tributary  to  surface  water),  it  is  neces- 
ry  to  use  technical  procedures  to  determine  the 
ae  and  rate  of  depletion  to  surface  water.  The 
lover  equations  are  useful  in  predicting  the 
pact  of  pumping  a  well  in  hydraulic  connection 
ith  the  surface  water  body.  Modeling  is  also  used 
define  the  time  and  rate  of  surface  impact.  The 
ivs  to  define  what  is  tributary  vary  from  state  to 
ite.  In  Colorado,  these  laws  have  been  written  by 
e  Legislature  and  the  decisions  of  the  state  Su- 
eme  Court.  Since  surface  water  was  developed 
ior  to  the  drilling  and  using  of  water  from  wells 
i  most  surface  water  drainages,  surface  water  has 
iority  over  groundwater  use  in  most  areas, 
lerefore,  in  order  to  develop  groundwater  and 
her  junior  water  rights,  the  state  Legislature  has 
issed  a  law  allowing  for  augmentation  plans, 
lese  plans  are  unlimited  as  long  as  there  is  no 
jury  to  senior  vested  water  rights.  Applying 
ese  criteria  to  the  use  of  groundwater  allows  for 
e  orderly  development  of  water  in  states  that 
Iminister  their  water  using  the  doctrine  of  prior 
ipropriation.  However,  the  question  of  the  rel- 
'ance  of  these  criteria  is  seldom  raised  because 
e  regulators  and  water  judges  feel  secure  with 
em.  In  many  cases,  the  above-referenced  equa- 
ls and  models  are  inappropriately  applied  and 
)gus  results  allow  for  too  little  or  too  much  water 
•  be  diverted  by  the  wells.  (See  also  W88-09240) 
Cassar-PTT) 
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/ater  Well  Association.  National  Water  Well  As- 
)ciation,  Worthington,  OH.  1984.  p  286-294,  7  fig, 
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Simulation,  'Resources  management,  'Ground- 
water management,  'Climatic  data,  Prediction, 
■valuation. 

lost  predictions  of  groundwater  resources  are 
ased  upon  the  climatic  patterns  of  the  past  centu- 


ry and  the  assumption  that  these  patterns  are  static. 
If  this  important  factor  is  neglected  in  planning, 
serious  errors  may  be  incorporated  into  the  plan- 
ning process.  It  is  generally  agreed  that  climate 
will  undergo  fluctuations  in  the  near  future,  par- 
ticularly a  general  warming  trend;  however,  con- 
tention does  exist  concerning  the  magnitude  and 
direction  of  these  changes.  For  most  hydrologic 
projects  a  50  to  100-year  climatic  record  is  needed; 
for  waste  disposal,  hundreds  to  thousands  of  years. 
For  the  Western  U.S.  hydrologic  records  go  back 
only  about  100  years;  most  continuous  records  for 
the  same  station  are  no  longer  than  40  years.  Both 
proxy  and  historic  records  can  be  used  to  predict 
climatic  events.  For  the  predicted  warming  trend, 
the  outlook  for  the  status  of  water  resources  in  the 
central  and  western  states  is  not  optimistic.  A 
conservative  scenario  would  demand  that  precipi- 
tation is  diminished  and  recharge  to  groundwater 
drastically  reduced.  Conjunctive  simulation  of  sur- 
face and  groundwater  becomes  even  more  impor- 
tant. For  example,  the  past  simplifications  in 
groundwater  modeling  of  representing  surface 
water  bodies  as  constant  head  nodes  should  be 
changed  to  variable  flux,  head  dependent  bound- 
aries. (See  also  W88-09240)  (Cassar-PTT) 
W88-09272 
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Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
M.  L.  Blevins,  and  J.  F.  Mann. 
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Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  326-339,  15 
fig,  4  tab,  18  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
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An  understanding  of  the  Mono  Basin  characteris- 
tics is  important  because  this  region  is  an  important 
source  of  100,000  acre-feet  per  year  of  water  di- 
verted into  the  Los  Angeles  Aqueduct  system.  As 
a  result  the  lake  level  has  declined  1.5  ft  each  year, 
and  the  ecosystem  has  become  the  focus  of  in- 
creased scientific  investigation.  The  basin  is  a  hy- 
drologically  closed  drainage  area  of  750  sq  mi,  half 
hill  and  mountain  areas  and  the  other  half  occupied 
by  the  valley  fill  areas  and  Mono  Lake.  The  valley 
floor  is  much  flatter  than  the  watershed  areas  and 
slopes  in  all  directions  toward  the  lake.  All  water 
reaching  the  lake  is  stored  or  evaporated.  Mono 
Basin  is  ringed  by  steep  mountains  13,000  ft  eleva- 
tion compared  with  the  lake  surface  elevation  of 
6372  in  1982.  The  water  level  of  the  lake  historical- 
ly has  fluctuated  with  the  amount  of  runoff  avail- 
able from  the  snowfed  streams.  Starting  in  a  dry 
period  in  1924,  the  lake  water  level  has  declined 
gradually.  Water  exports  starting  in  1941  acceler- 
ated this  decline.  As  of  August  1983  the  lake 
elevation  was  6378  ft;  the  area,  64  sq  mi;  and  the 
volume,  2.3  million  acre-feet.  The  lake  size  is  pro- 
jected to  stabilize  in  80  to  100  years  at  an  elevation 
of  6330  ft,  area  of  38  sq  mi,  and  volume  of  800,000 
acre-feet.  A  computer  model  was  developed  to 
study  potential  major  changes  relating  to  the  water 
balance  of  the  lake  and  basin.  (See  also  W88-09240) 
(Cassar-PTT) 
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PALAEOHYDROLOGY  IN  PRACTICE:  A 
RIVER  BASIN  ANALYSIS. 

John  Wiley  and  Sons,  New  York.  1987.  370  p. 
Edited  by  K.  J.  Gregory,  J.  Lewin,  and  J.  B. 
Thornes. 

Descriptors:  'Geomorphology,  'Paleohydrology, 
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ogy, Rivers,  History,  Geohydrology,  Water  re- 
sources, Hydrologic  models,  Model  studies, 
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One  of  the  principal  goals  of  the  International 
Geological  Correlation  Programme  (IGCP)is  to 
encourage    international    research    on    geological 


problems  related  to  the  identification  and  assess- 
ment of  natural  resources  and  the  improvement  of 
man's  environment.  This  volume,  concerned  with 
IGCP  Project  158  on  Paleohydrology,  relates  to 
water  as  a  natural  resource.  England's  Severn 
River  Basin,  past  and  present,  is  described  from 
hydrological,  sedimentological,  and  climatological 
viewpoints.  Some  general  concepts  of  paleohydro- 
logy and  river  evolution  are  also  treated.  It  is  the 
interaction  between  that  resource  and  environment 
that  is  the  subject  of  study  and  the  interaction  can 
usefully  provide  clues  as  to  how  the  environment 
may  be  improved.  At  a  time  when  it  is  acknowl- 
edged that  global  environments  may  be  changing 
as  a  result  of  the  impact  of  human  activity,  it  is 
important  that  we  are  able  to  learn  from  the  past. 
This  book  emphasizes  that  knowledge  about  envi- 
ronmental evolution  should  be  utilized  to  extend 
models  of  environmental  change.  (See  W88-09361 
thru  W88-09373)  (Lantz-PTT) 
W88-09360 


INTRODUCTION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

K.  J.  Gregory. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 
Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 
1-15,  1  fig,  61  ref. 

Descriptors:  'Paleohydrology,  'Severn  River, 
'Wye  River,  Geohydrology,  Natural  resources, 
Environmental  protection,  Geology,  Water  re- 
sources, England. 

The  scientific  achievements  of  this  IGCP  Program 
(1978-82)  were  classified  in  1983,  into  three  catego- 
ries concerned  with:  (1)  projects  related  to  better 
knowledge  of  geological  processes,  correlations 
and  concepts;  (2)  projects  related  to  more  effective 
protection  and  utilization  of  the  environment;  and 
(3)  projects  related  to  more  efficient  identification 
and  assessment  of  resources.  Research  projects  in 
these  categories  include  fundamental  investigations 
of  the  processes  that  have  governed  the  develop- 
ment of  the  earth's  structure  as  related  to  the 
solution  of  practical  problems  concerned  with  the 
distribution  of  natural  resources  or  the  impact  of 
geological  factors  on  the  human  environment.  An 
important  feature  of  all  IGCP  projects  is  the  way 
in  which  objective  non-governmental  scientific 
participation  can  utilize  results  of  research  on  rele- 
vant problems  so  that  international  research  activi- 
ty can  be  further  developed  and  strengthened. 
Studies  of  environmental  change  have  not  always 
been  able  to  relate  to  time  and  space  in  the  most 
appropriate  ways.  It  is  comparatively  easy  to  at- 
tempt a  review  of  paleohydrology  in  Britain,  be- 
cause prior  to  the  1970's  there  was  little  coordinat- 
ed research  on  paleohydrology.  Studies  of  the 
Severn/Wye  drainage  basin  and  historical  events 
of  significance  to  the  river  are  reviewed.  The 
selection  of  this  particular  drainage  basin  for  paleo- 
hydrology studies  is  discussed.  (See  also  W88- 
09360)  (Lantz-PTT) 
W88-09361 


MODELS  FOR  PALAEOHYDROLOGY  IN 
PRACTICE, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
J.  B.  Thornes. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 
Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 
17-36,  5  fig,  52  ref. 

Descriptors:  'Paleohydrology,  'Rivers,  'Erosion, 
'Sediment  yield,  'Hydrologic  models,  'Severn 
River,  Model  studies,  Vegetation,  Snow,  Ice,  For- 
ests, Climates,  Geohydrology,  Catchment  basins, 
United  Kingdon. 

The  Severn  Basin  (United  Kindgom)  paleohydro- 
logy can  be  defined  in  terms  of  three  major  envi- 
ronments are:  (1)  Snow-  and  ice-dominated,  to 
about  10,000  BP;  (2)  Forest-dominated,  to  about 
5,000  BP;  and  (3)  Anthropogenically-dominated  to 
an  increasing  extent  since  5,000  BP.  Some  of  the 
major  available  models  (1)  conceptual  models 
which  substantially  improve  knowledge  about  the 
theory   of  basic   processes   and   interrelationships 
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between  them;  (2)  paleohydrologic  models  based 
on  physical  reasoning,  parameterized  from  field 
data  and  applied  experimentally  to  evaluate  as- 
sumptions about  vegetation  or  climatic  changes; 
and  (3)  coarser  scale  models  which  are  parameter- 
ized at  a  level  which  may  be  matched  by  paleohy- 
drological  data)  for  considering  hydrological  re- 
sponse to  climatic  controls  in  these  three  environ- 
ments have  been  considered  in  this  chapter.  Al- 
though a  general  model  of  river  basin  response 
which  can  be  driven  by  climatic  forcing  functions 
and  modified  by  human  activity,  will  probably 
never  be  reached,  paleohydrologists  can  and 
should  be  making  more  use  of  even  approximate 
and  deductive  models.  What  has  changed  is  the 
greater  understanding  of  the  ecological  controls  of 
erosion  and  their  importance.  This  will  eventually 
shift  paleohydrology  away  from  a  preoccupation 
with  pollen  diagrams  and  fluvial  sediments  to  dy- 
namic modelling  of  the  catchment  ecological  sys- 
tems in  a  way  that  provides  a  better  understanding 
of  water  and  sediment  yield.  (See  also)  W88-09360) 
(Lantz-PTT) 
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University  Coll.  of  Wales,  Aberystwyth. 
For  primary  bibliographic  entry  see  Field  2E. 
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SPATIAL  VARIABILITY  IN  THE  CLIMATE  OF 
THE  SEVERN  BASIN:  A  PALAEOHYDROLO- 
GICAL  PERSPECTIVE, 

Birmingham  Univ.  (England).  Dept.  of  Geogra- 
phy. 

D.  M.  Lawler. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 
Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 
49-78,  11  fig,  3  tab,  109  ref. 

Descriptors:  'Climatology,  'Paleohydrology, 
•Severn  River,  'Wales,  Catchment  basins,  Rain- 
fall, Hydrologic  regime,  Precipitation,  Tempera- 
ture, Frost,  Geomorphology,  Seasonal  variation, 
Spatial  variation,  Maps. 

A  series  of  maps  are  used  to  describe  the  nature  of 
spatial  variability  of  climatological  parameters 
within  the  Severn  Basin  catchment  of  a  few  key 
meteorological  elements  most  pertinent  to  paleohy- 
drological  investigations.  These  maps  are  intended 
t  o  show  how  a  few  climatic  elements  (mean 
annual  rainfall,  rainfall  seasonality,  rainfall  intensi- 
ty, effective  precipitation,  antecedent  precipitation, 
mean  monthly  annual  temperature  and  frost  indi- 
ces) may  vary  widely  in  magnitude  across  the 
catchment.  A  number  of  controls  of  these  spatial 
patterns  are  discussed.  The  overall  picture  at  a 
very  general  level  is  one  of  increasing  potential  in 
hydrological  and  geomorphological  activity  as  one 
moves  westward  across  the  Severn  Basin  from 
some  point  on  the  easterly  periphery:  such  a  tran- 
sect would  reveal  a  steadily  increasing  annual  rain- 
fall receipt,  with  individual  rainfall  events  achiev- 
ing greater  intensity,  a  more  pronounced  concen- 
tration of  rainfall  into  the  winter  half  of  the  year,  a 
possible  greater  tendency  for  heavy  rainstorms  to 
fall  in  winter  when  soil  moisture  deficits  are  small- 
est and  contributing  source  areas  more  strongly 
developed,  a  lower  proportion  of  precipitation 
evaporated  back  into  the  atmosphere,  and  a  greater 
incidence  of  frost.  If  this  increasing  meteorological 
dynamism  is  coupled  with  the  steeper  slopes  of  the 
western  uplands  and  the  readily-available  sediment 
supplies  left  as  legacy  of  periglacial  activity,  then 
the  potential  for  increased  hydrological  and  geo- 
morphological work  in  these  areas  becomes  evi- 
dent. (See)  also  W88-09360)(Lantz-PTT) 
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Birmingham   Univ.   (England).   Dept.  of  Geogra- 


phy. 
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In  relation  to  paleohydrology,  the  study  of  climat- 
ic change  may  feature  in  at  least  two  ways.  First,  if 
independent  assessments  of  climatic  change  are 
available  they  may  be  used  to  assist  inference  of 
hydrological  changes.  Second,  climatic  change 
may  itself  be  inferred  from  changes  in  hydrology, 
sediments  or  channel  form,  uncovered  through,  for 
example,  stratigraphical  analysis  or  paleohydraulic 
reconstruction.  The  main  shifts  of  climate  over  the 
last  millenium  identified  in  Central  Britain  and 
particularly  the  Severn  Basin  are  reviewed  with  an 
emphasis  placed  on  the  definition  of  patterns  of 
change  and  variability,  rather  than  on  their  causes 
or  implications.  The  chapter  provides  material  on 
the  relative  impact  of  man  and  climatic  changes  on 
hydrological,  sedimentological  and  geomorpholo- 
gical changes.  (See  also  W88-09360)  (Lantz-PTT) 
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The  number  of  flood  events  in  the  Severn  catch- 
ment has  exhibited  a  general  increase  during  the 
past  60  years.  This  is  directly  related  to  variations 
in  heavy  rainfall  in  the  catchment  stemming  from 
the  mid  1920s.  Since  1968,  however,  there  has  been 
a  decline  in  flood  frequencies  and  magnitude,  relat- 
ed to  a  decrease  in  winter  precipitation,  but  also  to 
a  change  in  the  nature  of  flooding  in  the  upper 
reaches,  with  a  tendency  to  a  more  'flashy'  regime. 
Land  use  changes,  and  in  particular  agricultural 
drainage  and  pasture  improvement  in  the  catch- 
ment upstream  of  Caersws,  can  be  suggested  as 
possible  reasons  for  a  more  rapid  upstream  hydro- 
logical  response.  The  characteristics  of  flood  mag- 
nitudes and  frequency  are  highly  sensitive  to  cli- 
matic variations,  and  in  particular  to  changes  in 
circulation  regimes,  as  well  as  catchment  changes, 
and  the  effects  of  the  latter  will  vary  according  to 
the  areas  involved  and  the  location  of  change 
within  the  catchment.  By  establishing  the  relation- 
ship between  contemporary  climatic  and  land  use 
changes  and  hydrological  response,  evaluations  of 
past  responses  of  river  systems  to  environmental 
changes  can  be  attempted.  Such  relationships  are 
often  very  complex.  The  effects  of  land  use  change 
vary  according  to  the  return  periods  of  the  flood 
considered,  with  negligible  consequences  for  the 
less  frequent,  larger  magnitude  floods.  Climatic 
change  may  be  important  through  direct  conse- 
quences on  the  recurrence  intervals  of  floods,  or 
on  longer  timescales,  through  the  resulting  dis- 
placement of  vegetation  formations.  Results  from 
the  present  study  suggest  that  fluctuations  in  flood 
frequency  in  the  historical  time  period  are  the 
norm  and  that  such  fluctuations  accompany  a  con- 
tinuous variation  in  climatic  and  catchment  factors 
demonstrating  that  stability  or  temporal  equilibri- 
um is  far  from  obvious,  and  that  'fine  tuning'  of 
paleohydrology  estimates  to  such  factors  is  by  no 
means  straightforward.  (See  also  W88-09360) 
(Lantz-PTT) 
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Paleohydrological  synthesis  is  confronted  by  at 
least  four  major  problems:  (1)  scarcity  of  data;  (2) 
artificial  separation  of  the  past  from  the  present;  (3) 
fragmentation  of  scientific  efforts  into  various  dis- 
ciplines; and  (4)  advances  in  science  that  occur 
during  the  course  of  a  paleohydrological  study  and 
must  be  taken  into  account.  The  nature  and  extent 
of  the  data  available  on  the  Severn-Wye  drainage 
basin  is  reviewed  and  the  ways  these  data  have 
been  employed  in  paleohydrological  studies  are 
discussed.  Anticipated  shifts  in  the  amount  of  land 
use  for  agriculture,  amenity  and  forestry  are  dra- 
matic changes  for  which  there  is  no  recorded 
precedent.  Information  from  paleohydrology  may 
be  needed  to  outline  the  possible  dimensions  of  the 
effects  which  might  be  anticipated.  Climatic 
changes  now  expected  in  the  early  years  of  the 
twenty-first  century  as  a  result  of  the  greenhouse 
effect  and  increasing  carbon  dioxide  concentra- 
tions could  mean  that  an  analogue  that  is  beyond 
historical  hydrology  should  be  sought.  To  opti- 
mize the  use  of  paleohydrological  information  in 
relation  to  interpretations  for  the  future  it  is  neces- 
sary to  establish  clearer  transfer  functions  between 
the  environmental  components  in  the  paleohydro- 
logical system.  Once  models  have  been  further 
developed  it  is  possible  that  such  models,  perhaps 
utilizing  energy  transfer,  may  be  the  basis  for  inter- 
pretation of  the  future  in  the  light  of  the  greater 
knowledge  of  the  past.  (See  also  W88-09360) 
(Lantz-PTT) 
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This  book  is  a  compilation  of  papers  presented  at 
the  first  two  symposia  sponsored  by  the  Commit- 
tee on  History  and  Heritage  of  Hydrology  of  the 
American  Geophysical  Union.  It  includes  both 
original  papers  and  papers  previously  published 
elsewhere.  Topics  include  the  following:  Physical 
theory  of  Darcy's  Law  and  its  application  to  en- 
trapment of  oil  and  gas;  the  Alexandrian  equation; 
early  attempts  at  theory  formation  in  fluid  mechan- 
ics; Medieval  Saint  Barbara  worship  and  profes- 
sional traditions  in  early  mining  and  applied  earth 
sciences;  paleoflood  hydrology  in  the  United 
States,  1800-1970;  history  of  fluvial  paleohydro- 
logy; discovery  of  the  aquifers  in  the  New  Jersey 
coastal  plain  in  the  nineteenth  century;  early  twen- 
tieth-century investigations  of  the  radioactivity  of 
waters  in  North  America;  history  of  thought  on 
the  origin  of  subsurface  sedimentary  brines;  soil 
water  physics;  R.  E.  Moore  and  the  Yolo  light 
clay;  contributions  of  Robert  E.  Horton;  and  Max 
Leggette,  pioneer  of  hydrology  consultants.  (See 
W88-09406  thru  W88-09414)  (Cassar-PTT) 
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wo  workshops  were  organized  by  the  First 
ARP  Global  Experiment  Panel  of  the  U.S.  Na- 
Dnal  Committee  for  Global  Atmosphere  Research 
rogram  (GARP)  of  the  National  Academy  of 
:iences,  to  study  hydrological  cycles  and  data 
;similation.  The  hydrological  cycle  workshop 
as  divided  into  three  sessions.  One  session  ad- 
ressed  diagnostic  studies  of  the  hydrological 
^cle.  Another  session  investigated  the  simulation 
F  the  hydrological  cycle  by  numerical  models, 
he  third  session  concentrated  on  observational 
rstems  used  to  measure  and  estimate  hydrological 
/cle  components.  The  data  assimilation  workshop 
iscussed  the  state  of  the  art  in  data  assimilation 
chniques,  studies  that  made  use  of  assimilated 
ita,  and  future  directions  in  this  field.  Various 
Kommendations  resulted  from  these  workshops, 
id  are  presented.  (E.  Stoehr-PTT) 
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IAXIMAL  DISCHARGES  OBSERVED  IN 
ISRAEL, 

linistry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
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..  Ben-Zvi. 

nvironmental     Geology    and    Water    Sciences 
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laximal  discharges  observed  in  Israel  since  1938 
'ere  plotted  on  log-log  paper  against  the  catch- 
lent  area  of  the  measuring  sites  in  order  to  pro- 
ide  a  method  which  is  suitable  for  the  physiogra- 
hic  conditions  in  Israel  which  described  the  rela- 
onships  among  catchment  area  of  the  watershed, 
hysiographic  region  and  maximal  discharges.  The 
nportant  physiographical  properties  were  repre- 
:nted  by  the  lithology  of  the  upper  geological  unit 
nd  by  the  depth  of  precipitation.  Four  envelope 
nes,  parallel  to  one  another,  were  drawn  on  the 
aper.  The  formula  of  these  lines  was  found  in 
:nns  of  maximal  observed  discharge,  the  catch- 
lent  area  and  an  empirical  coefficient  which 
aried  from  1.7  to  4.5  depending  on  the  precipita- 
on  and  the  lithology  of  the  watershed.  High 
ischarges  were  observed  where  the  mean  annual 
epth  of  precipitation  was  low.  With  respect  to  the 
thological  units  found  in  Israel,  the  highest  dis- 
harges  were  observed  where  the  lithology  was  of 
tiinly  deposited  limestone  and  the  surface  slopes 
vere  steep.  The  lowest  maximal  discharges  were 
bserved  where  the  lithology  was  heavily  deposit- 
d  limestone  and  dolomite,  or  conglomerates.  No 
ligh  discharges  were  observed  from  watersheds 
vhere  the  lithology  was  Holocenean  sand.  In  gen- 
ral,  impervious,  steeply  sloped  surfaces  generated 
ligher  discharges  than  pervious  or  mildly  sloped 
urfaces.  (Wood-PTT) 
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In  numerical  prediction  models,  cloud  amount  is 
one  of  the  main  quantities  that  determines  radiative 
fluxes.  On  the  other  hand,  recent  models  have  a 
tendency  to  represent  cloud  amounts  by  quadratic 
functions  of  the  relative  humidity.  The  statistical 
relation  of  cloud  amounts  to  relative  humidity  is 
investigated  by  using  GMS  observed  cloud  data, 
and  the  properties  of  a  derived  equation  are  dis- 
cussed from  a  statistical  aspect.  A  statistical  rela- 
tion between  relative  humidity  and  cloud  amount 
has  been  derived  by  using  satellite  and  aerological 
data.  The  GMS  observed  cloud  amount  is  classi- 
fied according  to  height,  and  compared  with  rela- 
tive humidity  of  the  TEMP-A  data.  The  distribu- 
tions of  cloud  amount  to  relative  humidity  are 
somewhat  loose,  but  it  can  be  considered  that  the 
average  value  of  a  classified  cloud  amount  is  ex- 
pressed by  a  quadratic  function  of  the  relative 
humidity.  These  functions,  for  the  different  classifi- 
cations, have  certain  critical  relative  humidities 
above  which  cloud  increases.  The  value  tends  to 
be  larger  for  lower  cloud  levels.  This  relation  can 
be  used  in  the  cloud  cover  parameterization  of 
numerical  prediction  models.  (Alexander-PTT) 
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Data  describing  the  variations  in  CI  concentration 
in  bulk  precipitation,  soil  waters  and  stream  water 
for  over  six  years  at  a  remote  upland  site  in  mid- 
Wales,  U.K.  are  presented.  Throughfall  and  filter 
gauge  data  indicate  that  marine  aerosols  and  cloud 
water  are  an  important  component  of  the  atmos- 
pheric inputs  to  the  site.  Concentrations  of  CI  in 
bulk  precipitation  are  highly  variable  over  time  but 
this  variation  is  progressively  damped  through  the 
soils  to  the  streams.  Trends  in  soil  and  stream 
water  CI  concentrations  over  the  period  are  attrib- 
uted to  the  impact  of  climatological  variations  on 
the  hydrology  of  the  catchment.  The  effects  of  this 
trend  on  annual  CI  mass  balances  are  discussed  and 
highlight  the  need  for  long-term  catchment  studies. 
(Author's  abstract) 
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The  storage-effective  drainage  (SED)  runoff 
model  was  developed  to  assist  in  the  research 
objectives  of  Alberta  Environment's  Spring  Creek 
Experimental  Watershed  Project.  The  project's 
primary  mandate  was  to  identify  the  effects  of 
large  scale  deforestation  in  a  pristine  boreal  forest 
on  the  hydrologic  cycle.  During  the  research  pre- 
treatment  phase  it  was  observed  that:  (1)  during 
two  consecutive  water  years  the  basin  had  a  50% 
difference  in  annual  input  but  displayed  a  700% 
difference  in  annual  output;  and  (2)  two  storms, 
with  the  same  magnitude  and  intensity,  generated 
output  responses  that  differed  by  a  multiple  of  500. 
Recognizing  the  wide  range  of  watershed  re- 
sponses to  a  given  input  it  is  impossible  to  distin- 
guish the  effects  of  deforestation  using  the  estab- 
lished investigative  tools  of  regression  and  statisti- 
cal analyses  particularly  when  dealing  with  small 
data  samples.  For  this  reason  the  SED  model, 
which  uses  changes  in  basin  storage  conditions  as  a 
means  of  accurate  runoff  modeling  and  reconstitu- 
tion,  was  developed.  (Author's  abstract) 
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An  attempt  was  made  by  the  U.S.  Geological 
Survey  to  develop  parameter-estimation  tech- 
niques for  two  rainfall-loss  computation  methods 
used  in  the  U.S.  Army  Corps  of  Engineers'  flood- 
hydrograph  model  (HEC-1).  Six  rainfall-loss  pa- 
rameters were  investigated  -  four  for  the  Exponen- 
tial Loss-Rate  method  and  two  for  the  Initial  and 
Uniform  Loss-Rate  method.  Multiple-regression 
analyses  using  data  from  616  storms  at  98  gaged 
basins  were  used  to  attempt  to  develop  parameter- 
estimation  techniques  for  ungaged  basins  in  Illinois. 
Techniques  were  evaluated  using  102  storms  at  36 
uncalibrated  gage  basins.  Estimated  unit-hydro- 
graph  and  rainfall-loss  parameters  were  used  to 
compute  discharge  hydrograph  characteristics, 
which  were  compared  with  characteristics  of  ob- 
served discharge  hydrographs.  Seventy  and  50% 
of  the  simulations  using  the  Exponential  Loss-Rate 
and  the  Initial  and  Uniform  Loss-Rate  methods, 
respectively,  produced  valid  hydrographs.  Model- 
sensitivity  analyses  to  one  standard  error  of  esti- 
mate indicate  that  the  storm-dependent  rainfall-loss 
parameters  are  most  significant  in  reproducing  the 
sum  of  incremental  flows  and  peak  discharge. 
Time  of  concentrations  and  storage  coefficient  are 
significant  in  reproducing  time  to  peak  discharge 
and  peak  discharge,  respectively.  The  small  per- 
centage of  variation  explained  by  the  estimation 
techniques  and  the  evaluation  results  using  102 
storms  indicates  that  a  large  degree  of  uncertainty 
exists  in  the  computed  hydrographs.  (USGS) 
W88-10064 
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DEPOSITIONAL  ASPECTS  OF  POLLUTANT 
BEHAVIOR  IN  FOG  AND  INTERCEPTED 
CLOUDS, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-O9069 


SPATIAL  VARIABILITY  IN  THE  CLIMATE  OF 
THE  SEVERN  BASIN:  A  PALAEOHYDROLO- 
GICAL  PERSPECTIVE, 

Birmingham  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09364 


SAMPLING  AND  ANALYSIS  OF  RAIN. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09387 


VARIABILITY     OF     THE     PRECIPITATION 
PROCESS  IN  TIME  AND  SPACE, 

Maryland  Univ.,  College  Park.  Inst,  for  Physical 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09388 


SIMULATED  PRECIPITATION  REFERENCE 
MATERIALS:  MEASUREMENT  OF  PH  AND 
ACIDITY, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09389 


PRACTICAL  QUALITY  CONTROL  OF  RAIN- 
WATER ANALYSES, 

College  of  William  and  Mary,  Williamsburg,  VA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09390 


ANALYSIS  OF  RAIN  BY  ION  CHROMATOG- 
RAPHY, 

Dionex  Corp.,  Sunnyvale,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09391 


ATMOSPHERIC  SULFUR  ANALYSIS  USING 
RATEOMETRIC  COLORIMETRY, 

Houston  Atlas,  Inc.,  Houston,  TX. 
C.  L.  Kimbell,  and  C.  L.  Kimbell. 
IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  41-49,  7  fig,  6  ref. 

Descriptors:  'Water  analysis,  'Air  pollution, 
'Sulfur,  'Acid  rain,  'Colorimetry,  Chemical  anal- 
ysis, Pollutant  identification,  Monitoring,  Titration. 

A  method  for  measuring  sulfur  compounds  in 
liquid  and  gases  from  0  to  100  parts  per  billion  by 
volume  is  applicable  to  atmospheric  sulfur  meas- 
urements. The  primary  sensing  method  involves 
the  colorimetric  chemical  reaction  between  hydro- 
gen sulfide  and  lead  acetate.  An  electronic  system 
was  designed  that  measures  the  rate  of  change  of 
color  in  a  3-min.  analysis  cycle.  All  sulfur  types  are 
converted  to  hydrogen  sulfide  using  a  hydrogeno- 
lysis  system  to  thermally  crack  the  sample.  Equip- 
ment using  this  method  (colorimetry,  coulometric 
titration  analyzers,  and  hydrogen  sulfide  analyzers) 
is  suitable  for  mobile  mounting  in  an  automobile, 
helicopter,  or  airplane.  (See  also  W88-09387) 
(Lantz-PTT) 
W88-09392 


APPLICATIONS    OF    WITHIN-EVENT    PRE- 
CIPITATION CHEMISTRY  MEASUREMENTS, 

Brookhaven  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09393 


UPDATING    PROCESS    IN    PRECIPITATION 
QUALITY  NETWORKS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09396 


FREQUENCY  DISTRIBUTION  OF  THUNDER- 
STORM DURATIONS, 

North  Carolina  Univ.,  Chapel  Hill. 

P.  J.  Robinson,  and  D.  R.  Easterling. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  1,  p  77-82,  January  1988.  4  fig,  3  tab,  14  ref. 

Descriptors:  'Meteorological  data,  'Storm  dura- 
tion, 'Duration,  'Precipitation,  'Rainfall,  'Thun- 
derstorms, 'Storms,  Rainstorms,  Rainfall  distribu- 
tion, Data  collections. 

The  frequency  distributions  of  thunderstorm  dura- 
tions were  analyzed  for  30  years  at  36  stations  in 
the  U.S.  to  develop  an  appropriate  summarizing 
statistic  for  durations.  The  incomplete  gamma 
function  provides  a  close  fit  to  the  observations  for 
all  stations  and  can  be  used  to  specify  for  any 
station  the  probability  of  encountering  storms  with 
any  selected  range  of  durations.  Preliminary  analy- 
ses of  the  spatial  and  seasonal  distribution  of  the 
coefficients  suggested  that  regional  clusters  occur, 
indicating  the  potential  for  the  development  of  a 
nationwide  thunderstorm  duration  climatology. 
Storms  lasting  3  hours  or  longer  are  infrequent  but 
display  a  spatial  pattern  differing  from  that  of  short 
duration  storms.  (Author's  abstract) 
W88-09533 


SATELLITE  INFRARED  TECHNIQUE  TO  ES- 
TIMATE TROPICAL  CONVECTIVE  AND 
STRATIFORM  RAINFALL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight  Center. 
R.  F.  Adler,  and  A.  J.  Negri. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  1,  p  30-51,  January  1988.  9  fig,  7  tab,  31  ref. 


Descriptors:  'Precipitation,  'Infrared  imagery, 
•Rainfall,  'Remote  sensing,  'Satellite  technology, 
'Radar,  Weather  satellites,  Tropical  regions,  Con- 
vective-Stratiform  Technique. 

A  new  method  of  estimating  both  tropical  convec- 
tive  precipitation  and  stratiform  precipitation  (pro- 
duced under  the  anvils  of  mature  and  decaying 
convective  systems),  denoted  CST  (Convective- 
Stratiform  Technique)  locates,  in  an  array  of  satel- 
lite infrared  data,  all  local  minima  in  the  brightness 
temperature  field  (Tmin).  After  an  empirical 
screening  to  eliminate  cirrus,  these  points  are  as- 
sumed to  e  convective  centers.  Rainrate  and  rain 
area  are  assigned  to  each  minimum  point  as  a 
function  of  its  Tmin,  based  on  one-dimensional 
cloud  model  results.  A  stratiform  rain  algorithm, 
using  a  brightness  temperature  threshold  based  on 
the  mode  temperature  of  thunderstorm  anvils, 
completes  the  convective/stratiform  rain  estima- 
tion. Individual  CST  rain  fields  were  spatially  most 
similar  to  the  radar  for  young,  isolated  storms,  and 
most  dissimilar  in  capturing  linear  features  such  as 
squall  lines.  Some  convective  features  were  missed, 
while  others  (generally  cirrus  debris)  were  some- 
times misrepresented  as  active  convection.  Strati- 
form estimates  generally  corresponded  to  the 
radar-derived  1  mm/hr  contour.  The  technique 
was  tested  for  four  south  Florida  cases  during  the 
second  Florida  Area  Cumulus  Experiment 
(FACE).  Half-hourly  estimates  made  in  the  FACE 
target  area  were  verified  against  rain  gages  and 
both  unadjusted  and  gage-adjusted  radar.  When 
compared  to  three  other  infrared  techniques  ap- 
plied to  the  same  data  set,  the  CST  had  the  lowest 
bias  (0.02  mm),  lowest  mean  absolute  difference 
(0.28  mm),  lowest  root  mean  square  difference 
(0.39  mm),  and  lowest  percent  difference  (41.2%) 
of  any  tested  satellite  technique.  The  evolution  of 
the  precipitation  averaged  over  the  FACE  target 
area  (10,000  sq  km)  was  well  represented  by  the 
CST,  particularly  in  capturing  peak  rainfall  and  the 
transition  from  convective  to  stratiform  rain.  Other 
satellite  schemes  tested  had  a  tendency  to  underes- 
timate the  rainfall  early  and  overestimate  late, 
when  compared  to  the  gage-adjusted  radar.  Area- 
averaged  stratiform  estimates  were  in  agreement 
with  radar-based  analyses  and  comprised  10-30% 
of  the  total  rainfall.  (Author's  abstract) 
W88-09534 


EVAPORATION  OF  RAIN  FALLING  FROM 
CONVECTIVE  CLOUDS  AS  DERIVED  FROM 
RADAR  MEASUREMENTS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  At- 
mospheric Sciences. 
D.  Rosenfeld,  and  Y.  Mintz. 
Journal  of  Applied  Meteorology  JAMOAX,  Vol. 
27,  No.  3,  p  209-215,  March  1988.  4  fig,  17  ref. 
National  Science  Foundation  Grant  AMT-8309767 
and  NASA  Grant  NAG5-383. 

Descriptors:  'Precipitation,  'Rainfall,  'Remote 
sensing,  'Radar,  'Evaporation,  Weather  satellites, 
Semiarid  regions,  Rain  intensity,  Clouds,  Africa. 

The  rainshafts  of  about  3000  summer  afternoon 
convective  rain  cells  in  the  semiarid  region  of 
central  south  Africa  were  tracked  and  measured 
with  a  volume  scanning  radar.  The  area  and  time 
integrated  rain  volume  of  each  individual  rain  cell 
was  obtained  at  the  cloud  base  level  and  at  a  lower 
level  assuming  a  fixed  radar  reflectivity-rain  inten- 
sity relationship.  The  ratio  of  the  rain  volumes  at 
the  two  levels  and,  thereby,  the  cumulative  frac- 
tional evaporation  of  the  falling  rain  was  found  to 
depend  on  the  rain  intensity  at  the  cloud  base  level 
and  on  the  fall  distance  from  the  cloud  base.  With 
a  small  lifetime  peak  rain  intensity  at  the  cloud  base 
(1.0  mm/hr),  about  50%  of  the  rain  evaporated  by 
1  km  below  the  cloud  base  and  all  of  the  rain 
evaporated  by  1.6  km.  With  a  medium  rain  intensi- 
ty (10  mm/hr),  about  25%  evaporated  by  1  km  and 
50%  by  1.6  km.  With  very  heavy  rain  intensity  (80 
mm/hr),  about  15%  evaporated  by  1  km  and  30% 
by  1.6  km  below  the  cloud  base  level.  These  must 
be  regarded  as  lower  limits  of  the  evaporation, 
because  the  more  rapid  evaporational  depletion  of 
the  smaller  drops  with  increasing  fall  distance 
causes  a  relative  radar  overestimate  of  the  rain 
intensity  at  the  lower  level  and,  therefore,  an  un- 
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•restimate  of  the  evaporation,  when  using  the 
■rtically  fixed  radar  reflectivity-rain  intensity  re- 
tionship.  (Author's  abstract) 
/88-09535 

AUGUST  1981  CCOPE  STORM:  OBSERVA- 
lONS  AND  MODELING  RESULTS, 

outh  Dakota  School  of  Mines  and  Technology, 

apid  City.  Inst,  of  Atmospheric  Sciences. 

..  J.  Kubesh,  D.  J.  Musil,  R.  D.  Farley,  and  H.  D. 

ournal  of  Applied  Meteorology  JAMOAX,  Vol. 
7,  No.  3,  p  216-243,  March  1988.  24  fig,  27  ref. 
Jational  Science  Foundation  Grants  ATM- 
311145,  ATM-83 11548,  ATM-8603308,  and 
OM-8612385. 

)escriptors:  *  Precipitation,  'Data  collections, 
Storms,  •Rainfall,  Model  studies,  Cooperative 
invective  Precipitation  Experiment,  Montana, 
fail. 

)bservations  made  by  the  T-28  armored  research 
ircraft,  radar,  and  other  data  sources  were  used  to 
tudy  an  eastern  Montana  hailstorm  that  developed 
>n  1  August  1981  during  the  Cooperative  Convec- 
ive  Precipitation  Experiment  season.  The  storm 
eatured  a  wide,  persistent,  vertically  oriented  up- 
lraft  with  speeds  exceeding  35  m/sec.  Hailstones 
>f  over  5  cm  diameter  were  collected  at  the 
jround,  while  the  T-28  encountered  hail  up  to 
ibout  2.5  cm  diameter.  There  was  no  evidence  of 
feeder  cells  or  a  weak  echo  region.  The  IAS 
[Institute  of  Atmospheric  Sciences)  two-dimen- 
sional, time-dependent  bulk  water  model  was  run 
sn  this  case,  using  a  sounding  from  this  day.  Some 
ueas  of  agreement  between  the  simulation  and 
observations  include  the  maximum  updraft  speed, 
cloud  top  height,  presence  of  a  rounded  cloud 
dome,  and  maximum  radar  reflectivity.  The  simu- 
lation failed  to  model  the  width  and  orientation  of 
the  updraft  properly,  as  well  as  its  long  lifetime. 
The  IAS  hail  category  model  was  also  run  on  this 
case.  This  model  features  20  categories  of  ice  parti- 
cles, which  aid  in  exploring  the  complexities  of 
hailstone  growth.  This  simulation  was  dynamically 
similar  to  the  bulk  water  simulation.  The  model 
predictions  of  ice  particle  concentrations  agreed 
fairly  well  with  those  observed,  and  the  shedding 
of  drops  during  the  wet  growth  of  hail  was  a 
significant  source  of  hail  embryos.  (Author's  ab- 
stract) 
W88-09536 


SAMPLING  VARIATIONS  OF  HAILSTONE 
SIZE  DISTRIBUTIONS, 

Alberta  Research  Council,  Edmonton.  Resource 

Technologies  Dept. 

R.  K.  W.  Wong,  N.  Chidambaram,  L.  Cheng,  and 

M.  English. 

Journal  of  Applied  Meteorology  JAMOAX,  Vol. 

27,  No.  3,  p  254-260,  March  1988.  5  fig,  2  tab,  15 

ref. 

Descriptors:  'Meteorologic  data,  'Precipitation, 
•Data  collections,  *Hail,  'Storms,  •Sampling,  Al- 
berta, Statistics. 

The  use  of  a  shifted  gamma  size  distribution  for 
hailstone  samples  provided  a  better  fit  than  the 
usual  exponential  form,  using  time-resolved  Alber- 
ta data.  It  is  also  concluded  that  there  is  a  depend- 
ence of  the  shape  of  hailstone  size  distributions  on 
the  duration  of  sampling  time.  Such  shape  vari- 
ations are  associated  with  the  sampling  efficiency 
of  the  smaller  size  categories.  The  importance  of 
the  smaller  sizes  to  the  common  hail  integral  esti- 
mates was  also  investigated.  The  minimum  sizes 
required  for  sampling  accuracy  of  these  integral 
estimates  was  also  obtained.  (Author's  abstract) 
W88-09537 


SUMMARY  OF  THE  GLOBAL  WEATHER  EX- 
PERIMENT WORKSHOPS  ON  THE  HYDRO- 
LOGICAL  CYCLE  AND  DATA  ASSIMILA- 
TION, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09561 


CONCENTRATIONS   OF   DIOXINS   AND   DI- 
BENZOFURANS  IN  THE  ATMOSPHERE, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09570 


FOREST  DAMAGE:  CHARACTERIZATION  OF 
SPRUCE  NEEDLES  BY  PYROLYSIS  FIELD 
IONIZATION  MASS  SPECTROMETRY, 

Fachhochschule  Fresenius,  Wiesbaden  (Germany, 

F.R.).  Dept.  of  Trace  Analysis. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09572 

STABILITY  OF  PRECIPITATION  SAMPLES 
UNDER  FIELD  CONDITIONS, 

Netherlands  Energy  Research  Foundation  ECN, 

Petten.  . 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09582 

SUMMARY  OF  WEATHER  PATTERN  DEVEL- 
OPMENTS OF  THE  STORM  OF  15/16  OCTO- 
BER  1987 

Meteorological  Office,  Bracknell  (England). 
A.  Woodroffe. 

Meteorological  Magazine  MTMGA5,  Vol.  117, 
No.  1389,  p  99-103,  April  1988.  7  fig. 

Descriptors:  *Meteorology,  *  Precipitation, 
•Storms,  'Weather  patterns,  Weather  data  collec- 
tions, Weather  forecasting,  United  Kingdom,  Bay 
of  Biscay,  Iberian  Peninsula,  Data  interpretation, 
Satellite  technology. 

A  descriptive  account  is  given  of  the  development 
of  the  storm  of  15/16  October  1987,  incorporating 
analyses  of  the  surface  pressure  pattern  prepared 
'after  the  event'  using  all  available  data.  The  analy- 
ses reveal  a  complex  evolution  with  a  series  of 
relatively  innocuous  low  centers  running  north- 
eastwards across  the  Bay  of  Biscay  before  the 
arrival  of  the  final  low  which  developed  into  the 
major  storm.  Tracking  of  the  center  depicted  on 
the  Central  Forecasting  Office  operational  analyses 
suggests  slow  northeastward  transference  of  the 
low  across  the  southern  Bay  of  Biscay  up  to  1800 
GMT  on  15  October,  followed  by  a  rapid  accelera- 
tion towards  the  United  Kingdom.  In  reality  it  was 
different  low  centers  which  were  being  followed 
and  this  explains  the  inconsistent  movement.  In 
contrast  the  deduced  track  and  depth  of  the  devel- 
oping low  center  present  a  very  coherent  pattern, 
with  steady  deepening  of  the  center  as  it  tracked 
from  west  of  Iberia  to  the  western  English  Chan- 
nel. However,  it  must  be  recognized  that,  even 
now,  some  doubt  still  exists  concerning  the  precise 
details  of  the  analyses,  depending  as  they  do  on 
subjective  interpretation  of  the  satellite  imagery 
and  the  assessment  of  the  reliability  of  the  various 
ship  reports.  (Shidler-PTT) 
W88-09647 

GUIDANCE  AVAILABLE  AT  BRACKNELL 
FOR  THE  STORM  OF  15/16  OCTOBER  1987, 
AND  THE  FORECASTERS'  CONCLUSIONS  AT 
THE  TIME, 

Meteorological  Office,  Bracknell  (England). 

A.  J.  Gadd,  and  R.  M.  Morris. 

Meteorological   Magazine   MTMGA5,   Vol.    117, 

No.    1389,  p   110-117,   April   1988.   5   fig,   1   tab. 

Descriptors:  'Storms,  'Meteorology,  'Weather 
forecasting,  'Weather  data  collections,  'Mathe- 
matical models,  Precipitation,  Prediction,  Charts, 
Communication,  Public  policy.  Synoptic  analysis, 
Rainfall  intensity,  Flooding,  Weather  patterns, 
Wind,  United  Kingdom. 

The  numerical  weather  prediction  guidance  avail- 
able to  forecasters  at  Bracknell  during  the  period 
leading  up  to  the  storm  is  reviewed.  Forecasters  in 
the  Central  Forecasting  Office  (CFO)  at  Bracknell 
are  provided  routinely  with  guidance  from  the 
following  numerical  weather  prediction  models: 
(a)  the  UK  fine-mesh  regional  model,  (b)  the  UK 
global  model,  (c)  the  European  Center  for 
Medium-Range  Weather  Forecasts  model,  and  (d) 
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the  US  global  model.  The  steps  by  which  the 
forecasters  reached  their  conclusions  are  explained. 
The  Senior  Forecaster  in  CFO  is  responsible  for 
the  issue  of  centralized  guidance  to  all  public  serv- 
ice forecast  offices  throughout  the  country.  In 
association  with  the  subjectively  drawn  24-hour 
surface  forecast  chart  referred  to  above,  the  Senior 
Forecaster  issues  a  descriptive  textual  guidance 
routinely  four  times  daily,  although  updates  and 
amendments  can  be  issued  at  any  time.  Although 
outstations  are  required  to  follow  the  central  guid- 
ance, the  procedures  involved  in  formulating  the 
guidance  include  conferences  and  discussions  with 
all  the  regional  main  meteorological  offices  at  least 
twice  daily  and  more  frequently  with  the  national 
television  and  radio  presenters.  The  early-morning 
synoptic  reviews  were  chiefly  concerned  with  the 
likelihood  of  heavy  rain  in  the  south  in  view  of 
recent  flooding.  The  Senior  Forecaster  was  also 
considering  yet  another  solution  throughout  the 
day.  The  fine-mesh  solution  based  on  1200  GMT 
data  on  15  October  showed  the  expected  slight 
changes  of  track  and  speed  of  the  wave,  but  there 
was  no  sign  of  rapid  development  or  of  the  forma- 
tion of  an  occlusion.  The  synoptic  review  issued  at 
1750  GMT  mentioned  the  possibility  of  rapid  deep- 
ening of  the  surface  circulation  in  the  next  few 
hours  but  with  no  specific  mention  of  winds.  The 
complexity  of  the  developments  which  exercised 
the  Senior  Forecasters'  minds  throughout  the  15th 
are  well  revealed  in  the  full  text  of  the  synoptic 
reviews.  (Shidler-PTT) 
W88-09648 

NUMERICAL  FORECAST  STUDIES  OF  THE 
OCTOBER  1987  STORM  OVER  SOUTHERN 
ENGLAND, 

Meteorological  Office,  Bracknell  (England). 

A.  C.  Lorenc,  R.  S.  Bell,  T.  Davies,  and  G.  J. 

Shutts. 

Meteorological   Magazine   MTMGA5,   Vol.    117, 

No.  1389,  p  118-130,  April  1988.  8  fig,  2  tab,  5  ref. 

Descriptors:  'Meteorology,  'Storms,  'Data  Inter- 
pretation, 'Numerical  analysis,  'Model  studies, 
'Weather  forecasting,  Weather  patterns,  Meteoro- 
logical data  collection,  United  Kingdom,  Precipita- 
tion. 

The  dynamical  structure  of  the  storm  is  described 
with  the  aid  of  numerical  analyses  and  forecasts. 
Causes  of  differences  between  operational  forecasts 
are  investigated.  Excellent  24-hour  forecasts  with 
the  fine-mesh  model  were  obtained  in  experiments 
using  observations  which  arrived  after  the  oper- 
ational cutoff.  There  were  insufficient  observations 
to  define  the  detailed  structure  of  the  developing 
system  at  1200  GMT  on  15  October.  However,  an 
excellent  forecast  from  this  time  was  obtained 
using  a  new  assimilation  scheme  designed  to  cause 
less  disruption  to  the  forecast  model's  structure. 
(Author's  abstract) 
W88-09649 


MAXIMAL     DISCHARGES     OBSERVED     IN 
ISRAEL,  lN  _   . 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09701 


SALT  ACCUMULATION  IN  THE  LOESSIAL 
SEQUENCE  IN  THE  BE'ER  SHEVA  BASIN, 
ISRAEL,  L    _       lx 

Weizmann   Inst,   of   Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
M.  Magaritz,  H.  Gvirtzman,  and  A.  Nadler. 
Environmental    Geology     and    Water    Sciences 
EGWSEI,  Vol.  11,  No.  1,  p  27-33,  February  1988. 
2  fig,  1  tab,  17  ref. 

Descriptors:  'Paleoclimatology,  'Paleosols, 
•Leaching,  *  Sedimentation,  *Sediments,  Salt  accu- 
mulation, Loess,  Israel,  Surface  sediments,  Accu- 
mulation, Salts,  Groundwater,  Climatic  data,  Cli- 
matology, Arid  zone. 

Evidence  of  climatic  changes  is  recorded  in  the 
salt  content  of  the  surface  sediments  in  arid  zones. 
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Field  2— WATER  CYCLE 
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Group  2B — Precipitation 

In  wetter  periods  airborne  salts  are  removed 
downward  by  leaching  to  the  groundwater,  where- 
as in  drier  periods  they  accumulate.  The  period  of 
salt  accumulation  in  the  loessial  sediments  of  the 
northern  Negev  is  about  10,000  years.  This  period 
represents  the  recent  aridification  phase.  The  be- 
ginning of  this  stretch  of  time  followed  the  last 
humid  period  in  the  region.  Top  paleosol  (calcic 
horizon)  found  in  the  region  and  dated  12,000  yr 
B.P.  is  an  indicator  of  this  humid  period.  (Author's 
abstract) 
W88-O9702 


EXTREME  RAINFALL  FOR  AFRICA  AND 
OTHER  DEVELOPING  AREAS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

G.  H.  Hargreaves. 

Journal  of  Irrigation  and   Drainage  Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  324-333,  May 

1988.  4  tab,  13  ref,  2  append. 

Descriptors:  'Rainfall  rate,  'Depth-area-duration 
analysis,  'Africa,  'Developing  countries,  'Mathe- 
matical analysis,  'Data  collections,  'Climatology, 
Hydrology,  Hydraulics,  Meteorological  data  col- 
lection. 

Adequate  and  reliable  records  of  rainfall  depth- 
duration-frequency  amounts  are  often  not  avail- 
able. Use  of  estimates  of  probabilities  from  limited 
data  can  reduce  errors  due  to  either  underdesign  or 
overdesign  of  structures  and  can  reduce  damage  to 
irrigation  facilities  and  hydraulic  structures  from 
floods  and  excessive  runoff.  Estimates  of  extreme 
rainfall  events  may  also  make  possible  an  increased 
utilization  of  rain  at  the  locations  where  it  falls. 
Methods  were  developed  for  estimating  rainfall 
intensities  with  a  minimum  of  data.  Equations  are 
given  for  use  with  20-yr  return  period  monthly 
rainfall  amounts  and  with  daily  rainfall  extremes. 
Depth-duration  and  depth-frequency  ratios  of  ex- 
treme rainfall  amounts  have  been  found  to  be  re- 
markably uniform  within  large  and  diverse  geo- 
graphical areas  of  Africa.  Large  expenditures  are 
being  made  to  improve  the  collection  of  hydrolog- 
ic  and  meteorologic  data  in  the  Sahel  of  Africa. 
Known  ratios  and  newly  developed  relationships 
can  improve  the  use  of  the  existing  long  records 
and  of  data  currently  being  collected.  Greater  em- 
phasis is  being  given  to  training  in  the  use  of  the 
climatic  data  base.  (Author's  abstract) 
W88-09742 


OXYGEN  ISOTOPIC  COMPOSITION  AND 
TEMPERATURE  OF  FORMATION  OF 
FALLEN  SNOW  IN  ANTARCTICA 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2C. 
W88-09800 


PRECIPITATION  VARIABILITY  OVER  THE 
CARIBBEAN  AND  TROPICAL  AMERICAS  AS- 
SOCIATED WITH  THE  SOUTHERN  OSCILLA- 
TION, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Geography 
J.  C.  Rogers. 

Journal  of  Climate,  Vol.  1,  No.  2,  p  172-182,  Feb- 
ruary 1988.  4  fig,  10  tab,  30  ref.  NSF  Grant  ATM- 
85-19505. 

Descriptors:  'Precipitation,  'Areal  precipitation, 
•Rainfall  distribution,  'Climatology,  'Tropical  re- 
gions, 'Southern  oscillation,  Variability,  Caribbean 
Sea,  South  America,  Seasonal  distribution,  Annual 
distribution,  Subtropic  zone,  Drought. 

Seasonal  and  annual  (July  through  June)  precipita- 
tion data  for  up  to  197  stations  were  used  to 
analyze  variability  in  the  High/Dry  (H/D)  and 
Low/Wet  (L/W  or  warm-event)  modes  of  the 
Southern  Oscillation  (SO)  over  the  tropical  Ameri- 
cas and  the  Caribbean  Islands  to  30  degrees  S 
latitude.  Precipitation  was  significantly  higher 
during  H/D  events  than  during  L/W  in  northern 
summer,  autumn,  and  winter  at  most  stations  in  the 
southern  Caribbean  and  northern  South  America 
including  the  northern  Andes  and  Amazon  River 
basin.  Precipitation  was  significantly  higher  in  L/ 
W  than  in  H/D  modes  at  higher  subtropical  lati- 


tudes of  both  hemispheres,  especially  in  northern 
autumn  and  winter  over  the  southern  United 
States,  Cuba,  and  Mexico,  and  in  spring  and 
autumn  over  southern  Brazil,  Paraguay,  and  Ar- 
gentina. A  similar  pattern  of  spatial  precipitation 
variability  occurs  in  the  July-June  data  and  signifi- 
cant H/D  minus  L/W  precipitation  differences 
were  found  at  one-third  of  the  stations.  Although 
drought  occurred  in  Northeast  Brazil  in  some  L/ 
W  years  such  as  1982-83,  rainfall  in  other  L/W 
events  was  above  normal,  and  overall  the  role  of 
the  SO  in  precipitation  variability  is  not  as  appar- 
ent in  Northeast  Brazil  as  it  is  in  northern  South 
America  and  the  Caribbean.  (Author's  abstract) 
W88-0984O 


INVESTIGATION  OF  INTERANNUAL  RAIN- 
FALL VARIABILITY  IN  AFRICA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
J.  E.  Janowiak. 

Journal  of  Climate,  Vol.  1,  No.  3,  p  240-255, 
March  1988.  12  fig,  5  tab,  34  ref,  append. 

Descriptors:  'Rainfall,  'Rainfall  distribution,  'Cli- 
matology, 'Statistical  analysis,  Temporal  distribu- 
tion, Seasonal  variation,  Africa,  Atlantic  Ocean, 
Tropic  zone,  Subtropic  zone,  Southern  oscillation, 
Mathematical  analysis. 

Interannual  variations  in  African  rainfall  were  ex- 
amined using  rotated  principal-component  analysis 
(PCA)  applied  to  anomalies  from  the  annual  mean 
as  well  as  seasonal  anomalies.  The  rotated  PCA 
loading  patterns  suggest  several  'preferred'  conti- 
nental-scale rainfall  anomaly  patterns.  The  domi- 
nant feature  of  year-to-year  variations  in  African 
rainfall  appears  to  be  the  high  spatial  coherence  of 
rainfall  anomalies  over  large  portions  of  the  conti- 
nent. In  addition,  several  dipole  regions,  that  is, 
adjacent  regions  which  tend  to  experience  rainfall 
anomalies  of  opposite  sign,  were  found.  One  dipole 
region,  the  sub-Saharan  region,  appears  to  have  a 
relationship  with  a  characteristic  Atlantic  sea-sur- 
face temperature  anomaly  pattern  during  boreal 
summer.  During  austral  summer,  the  tendency  for 
a  large-scale  dipole  pattern  in  southeast  Africa  is 
apparent,  as  is  an  association  of  this  pattern  with 
the  warm  and  cold  phases  of  the  El  Nino/Southern 
Oscillation  (ENSO)  phenomenon.  Normalized 
rainfall  departures  over  areas  determined  from  the 
PCA  loading  patterns  were  used  as  an  index  from 
which  composites  are  formed.  Patterns  of  rainfall 
anomalies,  based  on  composites  of  high  and  low 
values  of  these  indices,  were  produced  to  quantify 
the  year-to-year  variation  in  rainfall  in  the  areas 
studied.  During  the  austral  summer  of  warm-epi- 
sode ENSO  years,  rainfall  tends  to  be  10  to  25% 
above  normal  east  of  20  degrees  E  between  the 
equator  and  10  degrees  S  and  correspondingly 
lower  than  normal  east  of  20  degrees  E  between  1 5 
and  20  degrees  S.  The  opposite  anomaly  pattern 
tends  to  be  observed  during  cold  phases  of  ENSO 
in  this  region.  Anomaly  dipoles  of  similar  magni- 
tude (when  expressed  as  percentages)  tend  to  be 
found  in  sub-Saharan  Africa  during  boreal 
summer.  (Author's  abstract) 
W88-09841 


PREDICTION  OF  INDIAN  MONSOON  RAIN- 
FALL: FURTHER  EXPLORATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
S.  Hastenrath. 

Journal  of  Climate,  Vol.  1,  No.  3,  p  298-304, 
March  1988.  4  fig,  2  tab,  20  ref.  NSF  Grants  ATM- 
8413575  and  ATM-8722410. 

Descriptors:  'Rainfall  forecasting,  'Rainfall, 
•Rainfall  distribution,  'Monsoons,  'Model  studies, 
Prediction,  Temporal  distribution,  Regression  anal- 
ysis, Error  analysis,  India,  Indian  Ocean,  Atmos- 
pheric pressure,   Wind   velocity,   Air  circulation. 

The  predictability  of  Indian  monsoon  rainfall 
anomalies  was  studied.  In  addition  to  the  April 
latitude  position  of  the  500-mb  ridge  over  India, 
and  Darwin  pressure  tendency,  the  May  surface 
resultant  wind  speed  in  a  strategic  area  of  the  jet 
axis  over  the  western  equatorial  Indian  Ocean  (0- 
10  degrees  S,  45-50  degrees  E)  is  used  as  a  predic- 
tor. Regression  models  developed  on  20-year  por- 
tions of  the  1939-83  record  were  used  to  predict 


the  summer  monsoon  rainfall  anomalies  of  the  25 
years  from  1959  to  1983.  Correlation,  root-mean- 
square  error,  bias,  and  absolute  error  are  presented 
as  measures  of  forecast  performance  on  the  'inde- 
pendent' dataset.  It  was  found  that  the  model  con- 
straint optimal  for  predictive  purposes  is  to  be 
ascertained  empirically.  'Updating'  is  not  necessari- 
ly superior  to  the  use  of  a  fixed  regression  base 
period.  Relationships  between  preseason  indicators 
and  monsoon  rainfall  were  strongest  in  the  early 
and  late  portions  of  the  1939-83  record,  and  weak- 
est in  the  1950s  and  1960s.  Antecedent  departures 
in  the  large-scale  circulation  setting  allowed  pre- 
diction of  more  than  60%  of  the  interannual  vari- 
ance of  Indian  monsoon  rainfall  for  the  period  1959 
to  1983,  and  nearly  80%  for  1969  to  1983.  (Au- 
thor's abstract) 
W88-09842 


NUMERICAL  EXPERIMENTS  OF  CONDI- 
TIONAL SYMMETRIC  BAROCLINIC  INSTA- 
BILITY AS  A  POSSIBLE  CAUSE  FOR  FRON- 
TAL RAINBAND  FORMATION  PART  II.  EF- 
FECTS OF  WATER  VAPOR  SUPPLY, 
Nagoya  Univ.  (Japan).  Water  Research  Inst. 
S.  Saitoh,  and  H.  Tanaka. 

Journal  of  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  1,  p  39-53,  February  1988. 
18  fig,  28  ref.  Japanese  Ministry  of  Education 
Grant-in-Aid  for  Research  in  Natural  Disasters  A- 
61-3. 

Descriptors:  'Meteorology,  'Conditioned  symmet- 
ric baroclinic  instability,  'Rainfall,  'Weather 
fronts,  'Weather  forecasting,  'Model  studies, 
Mathematical  studies,  Prediction,  Atmospheric 
physics,  Clouds,  Convection,  Water  vapor,  Stratifi- 
cation, Numerical  analysis,  Troposhere. 

A  numerical  study  was  conducted  of  how  the  low 
level  water  vapor  supply  modifies  the  circulation 
of  conditional  symmetric  baroclinic  instability 
(CSBI),  and  how  convective  clouds  are  induced 
and  controlled  by  CSBI  circulation.  Three  cases  of 
numerical  experiment  are  considered:  no  water 
vapor  supply,  a  small  water  vapor  supply,  and  a 
large  water  vapor  supply.  Developments  of  clouds, 
rainfall  and  stratification  are  the  main  features  in- 
spected in  the  three  cases.  When  the  water  vapor 
supply  is  moderate,  a  slantwise  cloud  is  developed 
due  to  the  CSBI  circulation,  as  in  the  case  of  no 
water  vapor  supply.  However,  nodal  convective 
cells  appear  embedded  in  the  slantwise  cloud.  A 
number  of  narrow,  strong  precipitation  areas  are 
embedded  in  the  weak  and  wide-spread  precipita- 
tion area  and  are  associated  with  these  nodal  cells. 
Convective  cells  above  the  slantwise  cloud  (gener- 
ating cells)  are  also  developed  in  the  mid-tropo- 
sphere. When  the  water  vapor  supply  increases, 
strong  convective  clouds  rapidly  grow  at  the  con- 
vergence zone  of  CSBI  circulation  and  at  the 
slantwise  convective  unstable  layer.  The  horizontal 
extension  of  the  rainfall  area  becomes  narrow  but 
the  rainfall  intensity  is  greatly  enhanced.  One  of 
the  most  important  features  of  the  CSBI  circula- 
tion in  rainband  formation  is  to  induce  the  slant- 
wise convective  unstable  layer,  which  is  apprecia- 
bly enhanced  as  the  rate  of  water  vapor  supply 
increases.  At  the  same  time,  an  increase  of  water 
vapor  supply  tends  to  activate  cumulus  clouds 
through  the  combined  effect  of  low  level  convec- 
tive unstable  layer  due  to  water  vapor  supply  and 
flow  convergence  due  to  CSBI  circulation.  (Au- 
thor's abstract) 
W88-09865 


LARGE-SCALE  CLOUD  DISTRIBUTIONS  AND 
THEIR  SEASONAL  VARIATIONS  AS  DE- 
RIVED FROM  GMS-IR  OBSERVATIONS, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

Y.  Kodama,  and  T.  Asai. 

Journal    of    Meteorological     Society    of    Japan 

JMSJAU,  Vol.  66,  No.  1,  p  87-101,  February  1988. 

12  fig,  45  ref. 

Descriptors:  'Infrared  imagery,  'Weather  satel- 
lites, 'Remote  sensing,  'Clouds,  'Seasonal  varia- 
tion, 'Meteorological  data  collection,  'Weather 
forecasting,  Spatial  distribution,  Mathematical 
studies,   Atmospheric  physics,  Regional  analysis, 


WATER  CYCLE— Field  2 


lonvection,  Rainfall,  Barometric  pressure,  Mon- 
oons,  Tropic  zone,  Temperature  zone,  Compari- 
on  studies. 

:iimatological  large-scale  features  of  the  cloud 
istribution  and  their  seasonal  variation  are  investi- 
;ated  using  cloudiness  data  derived  from  GMS-IR 
loud  images.  The  distribution  and  seasonal  varia- 
ion  in  cloud-top-height  and  cloud  type  (tall  coll- 
ective clouds  and  stratiform  clouds)  are  investi- 
;ated  by  computing  a  ratio  between  the  amount  of 
iigh-cloudiness  (tops  higher  than  400mb  level)  and 
he  amount  of  high-  and  middle-cloudiness  (tops 
ligher  than  700mb  level)  and  by  examining  the 
tandard  deviation  of  cloud-top-height  in  1  deg  x  1 
leg  areas  covered  with  cloud.  Results  show  that 
he  maximum  cloudiness  is  observed  in  the  tropics 
xcept  east  of  150  deg  E  with  a  secondary  maxi- 
num  in  the  mid-latitudes  along  the  cyclone  tracks, 
ad  the  minimum  cloudiness  is  observed  around 
he  subtropical  highs.  The  annual  mean  cloud-top- 
teight  between  cyclone  tracks  is  observed  in  both 
lemispheres;  the  mean  cloud-top-height  along  the 
owest-latitude  cyclone  tracks  is  much  higher  than 
Jong  the  other  cyclone  tracks.  Large  annual  vari- 
itions  in  cloudiness  are  observed  in  tropical  mon- 
oon  areas.  In  addition,  cloud-top-height  decreases 
ignificantly  during  the  winter  over  continents  and 
heir  vicinity  for  the  tropical  monsoon  areas, 
vhich  suggests  deep  convection  is  strongly  sup- 
messed  there  and  active  deep  convection,  which 
nay  be  enhanced  with  a  cold  surge,  is  restricted  to 
he  regions  away  from  the  continents  during  the 
vinter.  The  decrease  of  cloud-top-height  during 
he  winter  is  also  observed  for  the  region  from  the 
iouthern  part  of  China  to  Japan.  Over  the  southern 
>art  of  China  and  the  East  China  Sea,  this  large 
seasonal  variation  of  cloud-top-height  is  accompa- 
lied  by  a  significant  seasonal  change  in  cloud  type; 
all  convective  clouds  in  the  warm  season  to  strati- 
brm  middle-clouds  in  the  cold  season.  In  addition 
;o  the  tropical  and  subtropical  monsoon  areas,  tall 
;onvective  clouds  also  increase  over  the  Asian 
Continent  even  in  the  higher-latitude  to  50  deg  N 
luring  the  summer  and  high-cloudiness  increases, 
rhis  is  significantly  different  from  the  fact  that 
nigh-cloudiness  over  the  Australian  Continent  is 
imall  throughout  the  year  except  for  the  tropical 
monsoon  area.  (Author's  abstract) 
W88-09866 


RELATIONSHIPS  BETWEEN  INDIAN  OCEAN 
SEA  SURFACE  TEMPERATURE  AND  THE 
RAINFALL  OF  SRI  LANKA, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 

R.  Suppiah. 

Journal    of    Meteorological    Society    of    Japan 

JMSJAU,  Vol.  66,  No.   1,  p   103-111,  February 

1988.  8  fig,  4  tab,  27  ref. 

Descriptors:  'Monsoons,  'Southern  oscillation, 
'Rainfall,  *E1  Nino,  'Pacific  Ocean,  'Indian 
Ocean,  'Sri  Lanka,  'Seasonal  variation,  'Model 
studies.  Mathematical  studies,  Meteorological  data 
collection,  Atmospheric  physics,  Prediction,  Tem- 
perature effects,  Weather,  Spatial  distribution, 
Temporal  distribution. 

Spatial  and  temporal  variations  of  the  sea  surface 
temperature  (SST)  over  the  Indian  Ocean  are  ex- 
amined by  using  empirical  orthogonal  function 
(EOF)  analysis.  The  first  EOF  mode  explains 
20.54%  of  the  total  variance  indicating  positive 
values  which  reveal  coherent  interannual  vari- 
ations over  the  study  area.  Time  coefficients  of  the 
first  EOF  mode  show  a  strong  relationship  with 
Pacific  SST  anomalies.  Therefore,  the  El  Nino/ 
Southern  Oscillation  (ENSO)  events  are  observed 
in  the  time  coefficients  of  the  first  EOF  mode 
almost  simultaneously.  Power  spectrum  analysis 
reveals  a  dominant  peak  ranging  from  18  to  48 
months  which  covers  the  quasi-biennial  oscillation 
(QBO)  and  the  dominant  cycle  in  the  Southern 
Oscillation  phenomenon  (30  to  40  months).  The 
second  and  third  EOF  modes  explain  relatively 
less  contributions,  5.6%  and  5.1%  of  the  total 
variance.  A  weak  positive  correlation  coefficient  is 
observed  between  the  time  coefficients  of  the  first 
EOF  mode  of  SST  anomalies  and  the  time  coeffi- 
cients of  the  first  EOF  mode  of  the  rainfall  over 
Sri  Lanka  when  all  months  are  considered,  but 
strong  relationships  are  noticed  for  the  months  of 


October,  November  and  December  which  coin- 
cide with  the  mature  and  decay  stages  of  ENSO 
events.  The  positive  relationships  between  SST 
anomalies  of  the  Pacific  and  Indian  Oceans  and 
rainfall  anomalies  of  the  months  of  October,  No- 
vember and  December  first  appear  in  March  and 
April,  and  then  gradually  build  up  towards  the 
significant  level  in  the  concurrent  months.  In  the 
case  of  the  summer  monsoon  season  has  a  signifi- 
cant positive  correlation  with  the  SST  over  the 
Arabian  Sea  during  the  concurrent  period,  but 
significant  negative  correlation  with  the  previous 
months,  before  six  months.  The  changes  in  the  sign 
of  the  correlation  coefficients  occur  in  the  months 
of  November-December  of  the  year  before  the 
summer  monsoon,  thus  it  may  be  useful  to  fore- 
shadow the  excess  and  deficit  rainfall  over  Sri 
Lanka  few  months  in  advance.  (Author's  abstract) 
W88-09867 


OROGRAPHIC  RAINFALL  EVENTS  IN  THE 
OROFURE  MOUNTAIN  RANGE  IN  HOK- 
KAIDO, JAPAN, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

K.  Kikuchi,  N.  Horie,  T.  Harimaya,  and  T.  Konno. 
Journal  of  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  66,  No.  1,  p  125-139,  February 
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Descriptors:  'Orographic  precipitation,  'Rainfall, 
'Orofure  Mountains,  'Model  studies,  'Simulation, 
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effects,  Rainfall  intensity,  Prediction,  Atmospheric 
physics,  Clouds,  Weather,  Japan. 

The  maximum  peaks  of  orographic  rainfall  are 
very  frequently  located  on  the  Orofure  Pass,  Japan 
and  the  Shiraoj  Waterfall.  It  was  presumed  that 
when  the  warm  and  wet  air  from  the  southeast 
over  the  Pacific  Ocean  flowed  toward  the  moun- 
tain range,  comparatively  weak  rainfall  occurred 
on  the  seaside  and  plains  regions  owing  to  the 
gentle  slope,  and  the  heavy  rainfall  occurred  on 
the  mountainous  regions  owing  to  the  steep  slope. 
The  horizontal  convergence  should  increase  the 
rainfall  amount  on  the  mountainous  regions  be- 
cause the  valley  became  narrower  from  the  seaside 
to  the  mountain  side.  Numerical  experiments  were 
carried  out  to  simulate  the  above  prediction.  The 
results  of  the  calculated  rainfall  taking  into  account 
only  the  forced  updraft  owing  to  the  mountain 
slope  were  smaller  than  the  observed  rain  in  the 
regions  where  horizontal  convergence  appeared  to 
be  present.  Rainfall  computation  taking  into  ac- 
count both  the  forced  updraft  and  the  horizontal 
convergence  generally  coincided  with  observation. 
The  results  show  that  the  greater  the  precipitation 
intensity  from  the  upper  level  clouds,  the  stronger 
the  rainfall  intensity  on  the  mountainous  regions 
and  that  the  greater  the  wind  velocity,  the  greater 
the  rainfall  intensity  on  the  mountainous  regions. 
These  findings  were  compared  with  the  results 
obtained  by  the  wind  velocity.  The  calculated 
rainfall  intensity  on  the  mountainous  regions  in- 
creased as  a  function  of  both  the  precipitation 
intensity  from  the  upper  level  clouds  and  the  wind 
velocity.  If  the  precipitation  intensity  from  the 
upper  level  clouds  and  the  wind  velocity  on  the 
ground  surface  can  be  obtained,  the  rainfall  intensi- 
ty on  the  mountainous  regions  on  the  southeastern 
slope  of  the  Orofure  mountain  range  could  be 
predicted  using  these  findings.  (Author's  abstract) 
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INTERANNUAL  VARIATIONS  OF  SEA  SUR- 
FACE TEMPERATURE  OVER  THE  ARABIAN 
SEA  AND  THE  INDIAN  MONSOON:  A  NEW 
PERSPECTIVE, 
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Descriptors:  'Rainfall,  'Water  temperature,  'Ara- 
bian Sea,  'Monsoons,  'Statistical  methods,  'India, 
•Weather  forecasting,  Weather  data  collections, 
Meteorological  data  collection,  Seasonal  variation, 
Model  studies,  Atmospheric  physics,  Bay  of 
Bengal,  Mathematical  studies,  Regional  analysis, 
Weather. 


Precipitation — Group  2B 

The  interannual  variation  of  surface  fields  over  the 
Arabian  Sea  and  Bay  of  Bengal  were  studied  using 
data  between  1900  and  1979.  The  monthly  mean 
sea  surface  temperature  (SST)  over  the  north 
Indian  Ocean  and  monsoon  rainfall  are  significant- 
ly affected  by  synoptic  systems  and  other  intrasea- 
sonal  variations.  To  highlight  the  interannual  sig- 
nals it  is  important  to  remove  the  large-amplitude 
high-frequency  noise  and  very  low  frequency 
long-term  trends,  if  any.  By  suitable  spatial  and 
temporal  averaging  of  the  SST  and  the  rainfall 
data  and  by  removing  the  long-term  trend  from  the 
SST  data,  it  is  shown  that  there  exists  a  homogene- 
ous region  in  the  southeastern  Arabian  Sea  over 
which  the  March-April  (MA)SST  anomalies  are 
significantly  correlated  with  the  seasonal  (June- 
September)  rainfall  over  India.  A  potential  of  this 
premonsoon  signal  for  predicting  the  seasonal  rain- 
fall over  India  is  indicated.  It  is  shown  that  the 
correlation  between  the  SST  and  the  seasonal 
monsoon  rainfall  goes  through  a  change  of  sign 
from  significantly  positive  with  premonsoon  SST 
to  very  small  values  with  SST  during  the  monsoon 
season  and  to  significantly  negative  with  SST 
during  the  post-monsoon  months.  For  the  first 
time,  it  is  demonstrated  that  heavy  or  deficient 
rainfall  years  are  associated  with  large-scale  coher- 
ent changes  in  the  SST  (although  perhaps  of  small 
amplitude)  over  the  north  Indian  Ocean.  Possible 
reasons  for  the  apparent  lack  of  persistence  of  the 
premonsoon  SST  anomalies  are  given.  (Author's 
abstract) 
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variation,  Atmospheric  physics,  Regional  analysis, 
Prediction,  Equations,  Weather  data  collections, 
Convection,  Remote  sensing,  Tropic  zone. 

The  eastern  and  western  tropical  oceans  usually 
show  a  considerable  zonal  asymmetry  in  the  extent 
and  depth  of  deep  cumulus  convection.  Earlier 
versions  of  a  simple  cumulus  parameterization 
based  on  GATE  observations  have  revealed  some 
limitations  in  differentiating  this  type  of  zonal 
asymmetry.  The  aim  of  the  proposed  scheme  is  to 
provide  global  statistical  corrections  to  a  Kuo-type 
cumulus  parameterization  scheme  and  thus  to  opti- 
mize the  moistening,  heating  and  rainfall  rates  over 
different  regions.  The  base  data  for  this  study  are 
the  gridded  analyzed  first  GARP  (Global  Atmos- 
pheric Research  Program)  global  experiment  data- 
sets.  Three  months  of  daily  datasets  during  the 
global  experiment  were  used  to  evaluate  the  coeffi- 
cients of  a  multiple  regression  analysis.  These  mul- 
tiple regression  coefficients  vary  in  space  and  pro- 
vide different  measures  of  a  moistening  parameter 
b  and  a  mesoscale  convergence  parameter  n.  A 
clear  distinction  in  the  strength  of  convection  is 
found,  based  on  the  regression  parameters,  be- 
tween the  western  and  the  eastern  oceans.  This 
generalization  of  modified  Kuo-type  scheme  is  de- 
rived for  a  spectral  resolution  of  42  waves.  The 
impact  of  the  aforementioned  scheme  is  investigat- 
ed in  several  medium  range  prediction  experi- 
ments. Forecast  comparison  with  a  simpler  version 
of  the  Kuo  scheme  was  carried  out  also.  The 
results  of  the  global  forecasts  show  a  very  marked 
improvement  in  the  short  range  (1  to  2  day)  pre- 
diction from  the  use  of  the  globally  varying  para- 
meterization coefficients.  On  the  other  hand,  the 
precipitation  amounts  predicted  from  an  applica- 
tion of  the  local  GATE  coefficients  underestimate 
the  rainfall  rates  over  most  regions.  (Author's  ab- 
stract) 
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The  precipitation  efficiency  (the  ratio  of  surface 
rainfall  to  water  vapor  inflow)  of  a  small  sample  of 
thunderstorms  observed  in  the  Cooperative  Con- 
vective Precipitation  Experiment  is  calculated 
using  surface  and  cloud-base  airflow  and  moisture 
measurements  and  subcloud  rainout  based  on  radar 
reflectivity  factor.  Highly-resolved  vertical  flux 
measurements  from  aircraft  indicate  that  a  signifi- 
cant amount  of  water  vapor  inflow  may  have  been 
overlooked  in  past  work  of  this  kind,  resulting  in 
overestimates  in  precipitation  efficiency.  Trends  in 
the  mass  of  water  vapor  influx  resolved  at  intervals 
of  10  to  30  min  are  corroborated  by  the  evolution 
of  water  vapor  flux  convergence  computed  at  5- 
min  intervals  from  objectively  analyzed  surface 
mesonetwork  observations.  Fluxes  of  water  vapor 
inflow  and  precipitated  rainwater  are  integrated 
over  periods  exceeding  an  hour  to  obtain  precipita- 
tion efficiencies  applicable  to  the  mature  storm 
phase.  Precipitated  rainfall  estimates  from  radar 
reflectivity-rainrate  relationships  suffer  from  the 
usual  uncertainties  involved  in  single-parameter 
radar  rainfall  estimation,  but  neither  the  choice  of  a 
particular  Z-R  relation  nor  the  upper  reflectivity 
threshold  assigned  to  compensate  for  the  likely 
presence  of  hail  changed  the  order  of  the  storms 
when  they  were  ranked  according  to  their  precipi- 
tation efficiency.  This  permits  a  meaningful  com- 
parison with  environmental  factors  even  though 
the  absolute  accuracy  of  the  precipitation  efficien- 
cy are  more  complicated  than  a  simple  inverse 
dependence  on  vertical  wind  shear,  as  advanced  in 
earlier  work,  and  that  other  environmental  param- 
eters undoubtedly  come  into  play.  In  the  present 
analyses,  for  example,  subcloud  mixing  ration, 
shear  kinetic  energy  in  the  lower  troposphere  and 
cloud  base  area  all  exhibit  weak  positive  correla- 
tions with  precipitation  efficiency,  while  there  was 
a  tendency  for  storms  with  high  bases  to  display  a 
slight  inverse  correlation.  (Author's  abstract) 
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The  performances  of  several  versions  of  the  Kuo- 
type  cumulus  parameterization  schemes  have  been 
examined  during  different  phases  of  the  summer 
monsoon.  These  phases  are  the  preonset,  an  onset 
and  a  period  of  break  in  the  monsoon.  Special  sets 
of  upper  air  observations  that  were  collected  from 
stationary  ships  forming  polygons  over  the  Arabi- 
an Sea  and  the  Bay  of  Bengal  during  MONEX-79 
were  used  for  this  purpose.  Cumulus  warming, 
drying  and  precipitation  rates  have  been  simulated 
in  a  semiprognostic  way  and  compared  with  the 
observations.  The  limitations  of  different  schemes 
for  numerical  weather  prediction  are  discussed. 
Among  various  Kuo-type  cumulus  parameteriza- 
tion  schemes  studied   in   this  article,   a   modified 


Kuo-scheme  is  found  to  provide  best  results  during 
the  summer  monsoon.  In  this  scheme  the  moisten- 
ing parameter  is  determined  based  upon  the  rela- 
tive humidity  and  it  is  tuned  for  different  phases  of 
the  monsoon.  A  comparison  of  the  performance  of 
various  schemes  during  different  phases  of  the 
monsoon  was  made.  The  heating  and  drying  rates 
were  best  simulated  during  a  preonset  phase,  when 
compared  with  the  other  two  periods  The  largest 
deviations  between  observed  and  simulated  values 
were  obtained  during  a  break  in  the  monsoon. 
(Author's  abstract) 
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Mean  monthly  rainfalls  from  different  stations  in 
the  Galilee  (northern  Israel)  for  the  periods  1931- 
1960  and  1951-1980,  have  been  correlated  with 
longitude,  latitude  and  altitude  of  each  station.  A 
seasonal  pattern  of  the  explained  variance  by  each 
of  the  variables  has  been  found.  At  the  beginning 
of  the  rainy  season  the  rainfall  is  correlated  most 
strongly  with  the  longitude  of  the  stations,  during 
the  main  rainy  season  with  the  altitude  and  at  the 
end  of  the  rainy  season  with  the  latitude  of  the 
stations.  In  the  latter  period  (1951-1980)  a  retarda- 
tion of  the  rainfall  regime  is  observed.  A  greater 
portion  of  the  annual  total  falls  during  the  spring 
time  (March-April)  while  a  parallel  decrease  in  the 
winter  (January-February)  rains  is  observed.  The 
spatial  distribution  of  this  retardation  and  some  of 
its  implications  are  discussed.  (Author's  abstract) 
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A  detailed  analysis  of  the  chemical  data  on  wet 
precipitation  for  16  European  stations,  for  the 
period  1977-1980,  was  undertaken.  The  combined 
pattern  of  correlation  coefficients  and  the  stoichio- 
metric ratios  of  important  chemical  species  were 
employed  in  the  interpretation.  Trace-to-slight 
weighted  average  free  acid  levels  (pH  =  5.8-4.7) 
are  found  south  of  about  47  deg  N,  with  the 
exception  of  northern  Italy.  The  main  acid-neutral- 
izer  in  this  region  is  alkaline  calcium.  Moderate  or 
rather  high  free  acid  contents  exist  north  of  this 
latitude  where  the  predominant  alkali,  ammonia, 
partially  neutralizes  sulfur  acids.  The  acid  precipi- 
tation occurring  between  47  deg  and  55  deg  N 
appears  to  be  associated  with  the  acidic  sulfates  of 
ammonium  (probably  the  bisulfate)  and/or  sulfuric 
acid.  Any  role  of  nitric  acid  is  apparent  only  to  the 
north  of  55  deg  N.  (Author's  abstract) 
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No  standard  method  exists  for  identifying  inde- 
pendent precipitation  events  for  storm-based  pre- 
cipitation events.  Two  methods  using  Coshocton, 
Ohio  data  are  compared  in  this  study  the  rank 
correlation  and  exponential  methods,  along  with  an 
investigation  of  factors  affecting  the  minimum  dry- 
period  duration  between  storms  (termed  the  criti- 
cal duration).  The  exponential  method  gives  higher 
critical  duration  estimates  than  the  rank  correlation 
method.  The  effect  of  sampling  interval  of  the  data 
collected  on  critical  duration  is  small  for  both 
methods.  Consequently,  readily  available  hourly 
data  may  be  used  to  estimate  the  critical  duration. 
Year-to-year,  seasonal,  and  spatial  variability  in 
critical  duration  estimates  are  found  to  be  great. 
About  ten  years  of  data  are  required  to  compute 
reliable  estimates  of  critical  duration.  (Author's 
abstract) 
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Several  areal  rainfall  estimation  methods  using  rain 
gage  and  weather  radar  data  are  reviewed  includ- 
ing: (1)  Thiessen's  and  kriging  methods  relying  on 
rain  gage  measurements  only;  (2)  the  classical  cu- 
mulative procedure  after  transformation  of  reflec- 
tivity measurements  using  a  standard  Z-R  relation- 
ship for  conventional  radar  measurements  alone; 
and  (3)  the  uniform  calibration  method  (using  a 
constant  multiplicative  factor  or  a  nonlinear  re- 
gression) and  the  simplified  cokriging  method  for 
rain  gage-radar  combinations.  An  objective  proce- 
dure based  on  the  definition  of  reference  rainfall 
depths  at  ground  level  and  a  set  of  validation 
criteria  is  proposed  to  compare  these  methods.  The 
methods  have  been  applied  to  a  sample  of  eleven 
daily  rainfall  events  in  the  Montreal  area  by 
McGill  weather  radar  data  and  the  Environment 
Canada  rain  gage  network.  The  results  show  that 
the  methods  taking  into  account  the  spatial  varia- 
bility of  rainfall  (kriging,  simplified  cokriging) 
work  much  better  than  more  classical  approaches. 
Furthermore,  the  optimal  combination  of  radar  and 
rain  gage  information  through  simplified  cokriging 
leads  to  better  results  than  each  measurement 
system  alone  for  six  out  of  eleven  cases  (especially 
for  those  presenting  high  areal  variability).  (Au- 
thor's abstract) 
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SEASONAL  VARIATION  IN  MARINE  PHYTO- 
PLANKTON  AND  ICE  ALGAE  AT  A  SHAL- 
LOW ANTARCTIC  COASTAL  SITE, 

For  primary  bibliographic  entry  see  Field  5C. 
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aking  into  consideration  the  transportation  proc- 
ss  of  water  vapor  to  the  Antarctic  ice  sheet,  the 
orrelation  between  the  oxygen  isotopic  composi- 
on  and  the  temperature  of  formation  of  fallen 
now  in  Antarctica  was  investigated.  The  linear 
orrelation  between  them  shows  that  fallen  snow  is 
armed  theoretically  by  a  moist-adiabatic  cooling 
recess  under  equilibrium  Rayleigh  conditions. 
Tie  theoretically  developed  correlation  between 
hem  is  proved  by  the  actual  observations.  A  linear 
orrelation  between  the  monthly  means  of  oxygen 
iotopic  composition  of  fallen  snow  and  surface  air 
emperature  also  provides  information  about  the 
ooling  process  for  its  formation.  (Author's  ab- 
tract) 
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rRITIUM  HYDROLOGIC  STUDIES  IN  FOUR 
XOSED-BASIN  LAKES  IN  THE  GREAT 
JASIN,  U.S.A., 

-amont-Doherty    Geological    Observatory,    Pali- 

ades,  NY. 

'or  primary  bibliographic  entry  see  Field  7B. 
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SEASONAL  VARIATIONS  ON  WATER  RELA- 
riONS  OF  AMYGDALUS  COMMUNIS  L. 
UNDER  DRIP  IRRIGATED  AND  NON-IRRI- 
3ATED  CONDITIONS, 

3entro  de   Edafologia   y   Biologia  Aplicada  del 

Segura,  Murcia  (Spain). 

For  primary  bibliographic  entry  see  Field  3F. 
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EVAPOTRANSPIRATION  OF  NATIVE  VEGE- 
TATION IN  THE  CLOSED  BASIN  OF  THE 
SAN  LUIS  VALLEY,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
F.  L.  Charles,  J.  A.  Morgan,  and  W.  C.  Bausch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-181078/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report  No.  143, 
June  1987.  52  p,  24  fig,  5  tab,  13  ref,  append. 
Contract  No.  14-08-0001-G895  and  14-08-0001- 
G1006.  Project  No.  USGS  G895-06  and  G 1006-06. 

Descriptors:  *Phreatophytes,  'Evapotranspiration, 
•Groundwater  level,  "Consumptive  use,  San  Luis 
Valley,  Colorado,  Greasewood,  Rabbitbrush,  Salt 
grass,  Lysimeters. 

The  Closed  Basin  project  in  the  San  Luis  Valley  of 
south-central  Colorado  is  a  water  salvage  project 
now  under  construction.  Its  objective  is  to  pump 
and  salvage  water  from  the  unconfined  (water 
table)  aquifer  which  would  otherwise  be  lost 
through  evapotranspiration  (ET)  The  purposes  of 
this  research  were:  (1)  to  further  develop  and 
apply  gas  analysis  technology  for  measuring  ET 
from  native  vegetation;  (2)  to  obtain  ET  measure- 
ments on  representative  plants;  (3)  to  compare 
these  measurements  with  measurements  of  ET 
taken  from  U.S.  Bureau  of  Reclamation  (USBR) 
lysimeters  operating  in  the  same  area;  and  (4)  to 
observe  the  trends  in  ET  for  several  different 
water  table  depths.  Measurements  of  ET  of  native 
vegetation  were  carried  out  using  the  gas  analysis 
chamber  method  during  several  periods  of  1985 
and  1986.  Measurements  were  made  of  greasewood 
(Sarcobatus  vermiculatus  Hook.  Torr.),  rabbit- 
brush  (Chrysothamnus  nauseosus  Pall.  Britt.),  and 
salt  grass  (Distichlis  stricta  L.  Greene).  These 
plants  constitute  the  major  indigenous  vegetation 
of  the  closed  basin  plant  community.  Both  plants 


showed  reduced  ET  when  the  water  table  was 
lowered  below  4.8  meters.  There  were  no  substan- 
tial differences  in  the  ET  of  greasewood  and  rab- 
bitbrush at  sites  where  the  groundwater  levels 
have  been  constant  historically  at  either  1.25 
meters  (m)  or  4.3  meters.  Measurements  on  bare 
soil  indicate  a  decrease  in  evaporation  with  an 
increase  in  depth  to  water  table.  It  was  also  found 
that  evaporation  from  bare  soil  contributes  signifi- 
cantly to  the  total  ET  of  greasewood  and  rabbit- 
brush  in  areas  of  shallow  water  table  (1.25m).  A 
direct  comparison  of  ET  for  salt  grass  measured  by 
gas  analysis  chamber  and  lysimeters  shows  that  the 
lysimeters  accounted  for  only  40  percent  of  the 
total  salt  grass  ET  measured  by  the  chamber. 
Measurements  covered  a  period  of  77  days.  ET 
measurements  on  other  vegetation  at  the  same  site 
showed  similar  discrepancies,  suggesting  problems 
in  the  lysimeter  data.  (USGS) 
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EVAPOTRANSPIRATION  OF  PHREATO- 
PHYTES  IN  THE  SAN  LUIS  VALLEY,  COLO- 
RADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
F.  L.  Charles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  181086/ 
AS.  Price  codes:  A08  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  No.  48,  June  1987.  107  p,  25  fig, 
26  tab,  59  ref,  4  append.  (M.S.  Thesis)  Contract 
No.  14-08-0001 -G895  and  1 4-08-000 1-G 1006. 
Project  No.  USGS  G895-06  and  G1006-06. 

Descriptors:  *Phreatophytes,  'Evapotranspiration, 
•Groundwater  level,  *Consumptive  use,  San  Luis 
Valley,  Colorado,  Greasewood,  Rabbitbrush,  Salt 
grass. 

The  San  Luis  Valley  of  south-central  Colorado 
contains    a    hydrologically    closed    basin    within 
which  a  water  salvage  project  has  been  planned 
and  is  partly  in  operation.  This  projects's  goal  is  to 
pump  water  from  the  unconfined  (water  table) 
aquifer  which  would  otherwise  be  lost  through 
evapotranspiration  (ET)  from  the  native  rangeland. 
In  order  to  determine  the  proper  design  pumping 
rate   (which   will   affect   subsequent   water   table 
drawdown),  an  accurate  estimate  of  the  water  use 
of  these  plants  must  be  obtained.  The  basic  pur- 
poses of  this  research  were:  to  further  develop  and 
apply   gas   analysis   technology    for   making   ET 
measurements    from    phreatophytes;    to   compare 
these   measurements   with   measurements   of  ET 
taken  from  U.S.  Bureau  of  Reclamation  (USBR) 
lysimeters  operating   in   the  same  areas:  and   to 
observe   the  trends  in   ET  for  several   different 
water    table    depths   and    drawdown   conditions. 
Measurement  of  ET  in  this  area  was  carried  out 
using  the  chamber  method  during  several  periods 
of  1985  and   1986.  Measurements  were  made  of 
greasewood     (Sarcobatus     vermiculatus     Hook. 
Torr.),    rabbitbrush    (Chrysothamnus    nauseosus. 
Pall.  Britt.),  and  salt  grass  (Distichlis  stricta  L. 
Greene)  since  these  plants  constitute  the  major 
indigenous  vegetation  of  the  Closed  Basin  plant 
community.  At  a  site  of  continuous  pumping  the 
greasewood  plots  appeared  to  suffer  a  reduction  in 
ET,  whereas  the  rabbitbrush  plots  exhibited  no 
detectable  reduction  in  ET  from  the  same  water 
table  drawdown.  There  appear  to  be  no  substantial 
differences  in  the  ET  of  greasewood  and  rabbit- 
brush plots  between  two  sites  where  the  ground- 
water levels  have  historically  been  1.25  meters  (m) 
and  4.3  m.  Bare  soil  evaporation  decreased  with 
increasing  depth  to  water  table.  Bare  soil  contrib- 
utes significantly  to  the  total  ET  of  greasewood 
and  rabbitbrush  plots  in  areas  of  shallow  water 
table  (1.25m).  A  direct  comparison  shows  that  the 
USBR  lysimeters  accounted  for  only  40  percent  of 
the  mean  total  salt  grass  ET  measured  by  the 
chamber  over  a  period  of  77   days.   Additional 
discrepancies  in  ET  measured  by  the  USBR  lysi- 
meters and  the  chamber  at  the  same  site  indicate 
possible  erroneous  estimates  of  ET  by  the  USBR 
lysimeters  for  undisturbed  vegetation  in  the  sur- 
rounding plant  community.  (USGS) 
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FLOW  MODEL  FOR  AN  OPEN-CHANNEL 
REACH  OR  NETWORK, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  W.  Schaffranek. 

Available   from   the   OFSS,   USGS,   Box   25425, 

Lakewood,  CO  80225.  USGS  Professional  Paper 

1384,  1987.  11  p,  6  fig,  1  tab,  15  ref. 

Descriptors:  'Model  studies,  *Open-channel  flow, 
•Network  design,  ^Unsteady  flow,  'Mathematical 
models,  Flow  model,  Network  simulation,  Stream- 
flow  forecasting. 

Formulation  of  a  one-dimensional  model  for  simu- 
lating unsteady  flow  in  a  single  open-channel  reach 
or  in  a  network  of  interconnected  channels  is  pre- 
sented. The  model  is  both  general  and  flexible  in 
that  it  can  be  used  to  simulate  a  wide  range  of  flow 
conditions  for  various  channel  configurations.  It  is 
based  on  a  four-point  (box),  implicit,  finite-differ- 
ence approximation  of  the  governing  nonlinear 
flow  equations  with  user-definable  weighting  coef- 
ficients to  permit  varying  the  solution  scheme  from 
box-centered  to  fully  forward.  Unique  transforma- 
tion equations  are  formulated  that  permit  correla- 
tion of  the  unknowns  at  the  extremities  of  the 
channels,  thereby  reducing  coefficient  matrix  and 
execution  time  requirements.  Discharges  and 
water-surface  elevations  computed  at  intermediate 
locations  within  a  channel  are  determined  follow- 
ing solution  of  the  transformation  equations.  The 
matrix  of  transformation  and  boundary-condition 
equations  is  solved  by  Gauss  elimination  using 
maximum  pivot  strategy.  Two  diverse  applications 
of  the  model  are  presented  to  illustrate  its  broad 
utility.  (USGS) 
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VAPOR  BUDGET  MEASUREMENT  OF  EVAP- 
ORATION FROM  IRRIGATED  SURFACES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
P.  Inmula. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8607360.  Ph.D  Dissertation,  1985.  100 
p,  20  fig,  10  tab,  36  ref,  3  append. 

Descriptors:  •Vaporization,  'Evaporation  rate, 
♦Sprinkler  irrigation,  *Irrigation  requirements, 
•Water  vapor,  Water  resources  development,  Hy- 
drologic  budget,  Simulation  analysis,  Wind  veloci- 
ty, Numerical  analysis. 

The  applicability  of  the  vapor  budget  technique  for 
the  measurement  of  evaporation  was  studied  to 
estimate  evaporative  losses  from  sprinkler-irrigated 
areas.  Short-term  measurements  of  evaporation 
were  conducted  based  on  the  difference  in  fluxes 
of  atmospheric  water  vapor.  Test  observations 
were  made  on  a  simulated  irrigated  crop  area. 
Simultaneous  water  budget  measurements  were 
made  and  vapor  budget  evaporation  values  were 
compared  with  water  budget  values.  The  vapor 
budget  was  accurate  to  within  about  12%  for 
steady  winds  when  the  average  of  five  profile  sets 
was  used  for  each  15  minute  evaporation  value. 
The  primary  advantage  of  the  vapor  budget 
method  is  that  it  requires  measurements  only  at  the 
periphery;  a  disadvantage  is  that  the  test  results 
indicate  that  the  consistency  of  wind  direction 
during  observation  plays  a  significant  role  in  the 
success  of  the  methods.  (Cremmins-AEPCO) 
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EFFECTS  OF  SHORT-TERM  AND  CONTINU- 
OUS EXPERIMENTAL  ACIDIFICATION  ON 
BIOMASS  AND  PRODUCTIVITY  OF  RUN- 
NING WATER  PERIPHYTIC  ALGAE, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
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SIZE-DEPENDENT  SENSITIVITY  OF  THREE 
SPECIES  OF  STREAM  INVERTEBRATES  TO 
PH  DEPRESSION, 
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Group  2E — Streamflow  and  Runoff 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
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FLUVIAL  PROCESSES  IN  RIVER  ENGINEER- 
ING, 

San  Diego  State  Univ.,  CA. 

H.  H.  Chang. 

John  Wiley  and  Sons,  New  York.   1988.  432  p. 

Descriptors:  'River  flow,  'Channel  morphology, 
•Streamflow,  'Fluvial  sediments,  'Sedimentation, 
•River  mechanics,  Geomorphology,  Mathematical 
models,  Channels,  Catchment  areas,  Engineering, 
Hydraulics,  Sediment  transport,  Bank  protection. 

The  subject  matter  of  this  book  includes  river 
flow,  river  channel  formation,  the  physical  charac- 
teristics of  rivers,  responses  of  rivers  to  natural  and 
human-made  changes,  and  analytical  methods  of 
design  and  evaluation.  A  comprehensive  presenta- 
tion of  river  processes  and  engineering  must  be 
built  upon  the  foundations  of  fluvial  geomorpho- 
logy, hydraulics  of  river  flow,  and  sediment  trans- 
port. On  the  basis  of  this  logic,  this  book  is  orga- 
nized into  the  following  five  principal  parts:  Part  I 
-  on  fluvial  geomorphology,  presents  an  overview 
of  the  fluvial  system,  including  the  river  and  its 
drainage  basin;  Part  II  -  which  discusses  the  physi- 
cal and  analytical  foundations  of  such  fluvial  proc- 
esses; (3)  Part  III  -  is  on  regime  rivers  and  re- 
sponses. While  important  empirical  methods  are 
included  in  the  book,  the  thrust  is  on  the  analytical 
approach  to  determine  the  basic  parameters  for  the 
hydraulic  geometry  of  alluvial  rivers  under  the 
dynamic  equilibrium  and  to  quantify  the  fluvial 
processes  of  river  channel  formation  and  adjust- 
ments of  equilibrium;  (4)  Part  IV  -  is  devoted  to 
mathematical  modeling  of  alluvial  channels,  in 
which  modeling  techniques  and  applications  are 
described  and  illustrated  by  case  studies.  The  scope 
is  on  quasi-two-dimensional  modeling  to  simulate 
fluvial  processes  in  river  channels  with  a  changing 
boundary;  and  Part  V  -  on  river  engineering,  is 
devoted  to  engineering  measures  for  achieving 
river  training,  including  bank  protection,  dikes, 
grade-control  structures,  and  so  on.  Each  measure 
is  illustrated  by  examples.  (Lantz-PTT) 
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POTENTIAL  CATION  LEACHING  LOSSES 
FOLLOWING  DISTURBANCE  ACROSS  A 
SOUTHEASTERN  COASTAL  PLAIN  LAND- 
SCAPE GRADIENT, 

For  primary  bibliographic  entry  see  Field  4C. 
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USE  OF  MULTIPLE  STABLE  ISOTOPES  TO 
DISCRIMINATE  AMONG  SOURCES  OF  AL- 
LOCHTHONOUS  ORGANIC  MATERIAL, 

For  primary  bibliographic  entry  see  Field  2H. 
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EFFECTS  OF  THE  1985  DROUGHT  ON 
BREEDING  AND  FORAGING  ECOLOGY  OF 
WOOD  STORKS  IN  EAST-CENTRAL  GEOR- 
GIA, 

For  primary  bibliographic  entry  see  Field  2H. 
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DIGITAL  ANALYSIS  OF  WATER  MOVE- 
MENT, WATER  QUALITY  AND  LAND  USE 
EFFECTS  IN  A  STREAM-AQUIFER  SYSTEM, 

Geological  Survey,  Tacoma,  WA. 
J.  J.  Vaccaro,  E.  L.  Bolke,  and  J.  V.  Tracy. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  295-303,  8  fie, 
3  tab.  3  ref. 

Descriptors:  'Washington,  'Surface-groundwater 
relations,  'Computer  models,  'Path  of  pollutants, 
•Model  studies,  'Land  use,  'Conjunctive  use, 
•Groundwater  movement,  'Recharge,  'Water 
quality,  Rivers,  Solute  transport,  Spokane  River, 


Aquifers,  Mass  transport,  Waste  disposal,  Chlor- 
ides, Septic  tanks,  Septic  wastewater. 

The  Spokane  aquifer,  situated  in  eastern  Washing- 
ton and  northwestern  Idaho,  was  designated  a  sole 
source  aquifer  by  the  EPA.  A  study  was  done  to 
quantify  the  groundwater  flow  system,  to  evaluate 
the  amount  of  selected  chemical  constituents  enter- 
ing the  aquifer  from  the  land  surface,  and  to  evalu- 
ate the  movement  of  water  between  the  aquifer 
and  the  Spokane  and  Little  Spokane  Rivers.  A 
coupled  fluid  flow  and  mass  transport  model  was 
constructed,  calibrated  and  operated  to  estimate  a 
volumetric  flow  and  mass  flux  budget  for  the  aqui- 
fer-river system,  which  included  (1)  mass  flux  of 
selected  chemical  constituents  from  major  land 
surface  activities,  (2)  stream-aquifer  flux  and  mass 
flux  at  233  locations  along  the  Spokane  and  Little 
Spokane  Rivers,  and  (3)  the  impact  of  domestic, 
septic  waste  disposal  systems  on  the  groundwater 
quality  of  the  Spokane  aquifer.  The  233  locations 
represent  river  model  node  points  where  river 
stage,  discharge  and  water  quality  are  calculated. 
The  error  in  simulated  groundwater  levels  was 
estimated  to  be  plus  or  minus  6  ft,  and  the  error  in 
simulated  discharges  was  within  the  accuracy  of 
the  observed  values.  The  conservative  ion,  chlo- 
ride, was  used  as  the  mass  transport  modeled  spe- 
cies with  an  error  of  14%.  The  time-averaged 
budgets  computed  by  the  model  indicate  that  sub- 
surface inflow  to  the  aquifer  from  the  boundaries  is 
the  dominant  recharge  mechanism,  both  chemical- 
ly and  hydrologically.  The  Little  Spokane  River 
and  the  western  (downstream)  boundary  are  ap- 
proximately constant  discharge  components  of  the 
groundwater  system  for  the  period  of  study.  The 
areas  that  receive  the  largest  land  surface  loadings 
do  not  always  correspond  to  the  observed  higher 
concentration  fields.  This  phenomenon  is  due  to 
the  spatial  variability  of  the  discharge  per  unit 
aquifer  width  and  of  the  transmissivity.  It  was 
estimated  that  the  impact  of  septic  waste  disposal 
systems,  represented  by  the  chloride  ion,  was  <1 
mg/liter  increase  over  80%  of  the  aquifer.  The 
model  is  a  reasonable  tool  for  assessing  manage- 
ment decisions  that  could  affect  water  quality, 
before  they  are  imposed.  (See  also  W88-09240) 
(Cassar-PTT) 
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PALAEOHYDROLOGY     IN     PRACTICE:     A 
RIVER  BASIN  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2A. 
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INTRODUCTION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
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MODELS     FOR     PALAEOHYDROLOGY     IN 
PRACTICE, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
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CONTEMPORARY  RIVER:  THE  BASIN, 

University  Coll.  of  Wales,  Aberystwyth. 

J.  Lewin. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 

37-48,  3  fig,  3  tab,  37  ref. 

Descriptors:  'River  basin  analysis,  'Geomorpho- 
logy, 'Severn  River,  'Wye  River,  'United  King- 
dom, 'Paleohydrology,  History,  Stratigraphy, 
Glaciation,  Ice,  Geology,  Drainage  systems. 

The  morphology,  geological  evalution  and  Quater- 
nary stratigraphy  of  the  Severn  Basin  are  re- 
viewed, showing  that  the  basin  as  a  whole  provides 
a  highly  heterogeneous  basis  for  the  subsequent 
hydrological  developments.  The  changes  of  the 
last  15,000  years  are  in  no  way  as  dramatic  as  those 
involving  drainage  diversion  and  meltwater  drain- 
age in  the  earlier  Devensian,  while  the  earlier 
stages  of  the  Quaternary  and  the  origins  of  the 
drainage  system  itself  remain  obscure  and  contro- 


versial. It  is  important  to  appreciate  that  such  a 
history  has  provided  so  varied  a  heritage:  relief 
contrasts  and  a  complex  cover  of  superficial  depos- 
its must  mean  that  the  hydrological  response  to 
environmental  change  in  more  recent  times  is  one 
of  variety,  with  a  spatial  diversity  to  the  evidence 
available  for  paleohydrological  interpretation. 
These  contrasts  lie  particularly  in  relief,  as  between 
the  higher  Welsh  plateaux  of  the  West  and  the 
lower  East;  in  lithology,  with  Paleozoic  rocks 
again  to  the  West  and  in  contrast  to  the  Mesozoic 
cover  in  the  Avon  system  and  underlying  the 
Shropshire  plain;  and  in  terms  of  a  Quaternary 
history  during  which  the  area  has  been  affected  by 
having  straddled  ice-terminal  positions  on  two,  and 
quite  possibly  more  occasions.  (See  also  W88- 
09360)  (Lantz-PTT) 
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SPATIAL  VARIABILITY  IN  THE  CLIMATE  OF 
THE  SEVERN  BASIN:  A  PALAEOHYDROLO- 
GICAL  PERSPECTIVE, 

Birmingham  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09364 


PRESENT-DAY  HYDROLOGY  OF  THE  RIVER 
SEVERN, 

Severn-Trent  Water  Authority  (England). 

T.  R.  Wood. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  o 

79-97,  11  fig,  12  ref. 

Descriptors:  'Weather,  'Hydrological  regime, 
•Severn  River,  »United  Kingdom,  •Paleohydro- 
logy, Seasonal  variation,  Flow  patterns,  Flow  pro- 
files, Flow  discharge,  Catchment  basins,  Time 
series  analysis. 

The  annual  flow  regime  of  the  Severn  is  typical  of 
large  rivers  in  temperate  climates.  The  mean  dis- 
charge is  some  10,200  ml/d  at  Gloucester  and  the 
variance  is  small.  The  lowest  recorded  annual  dis- 
charge at  Bewdley  is  still  60%  of  the  mean.  Never- 
theless individual  monthly  mean  flows  can  fall  to 
surprisingly  low  values.  It  is  possible  to  calculate 
the  flow  which  would  have  occurred  without  the 
effect  of  abstraction  of  discharge  (the  so  called 
'naturalized'  flow).  Naturalized  flows  show  that 
without  low-flow  augmentation  by  reservoir  re- 
leases, individual  months  could  be  as  little  as  12% 
of  the  mean.  Again  that  statistic  is  based  on  Bewd- 
ley, which  has  a  high  monthly  variance  for  such  a 
large  catchment  (4274  sq  km).  As  to  whether  there 
are  any  significant  changes  in  the  frequency  of 
occurrence  of  low  flows,  again  the  short  hydrolo- 
gical record  leaves  doubt.  There  is  some  evidence 
that  UK  weather  is  becoming  more  variable,  with 
enhanced  annual  runoff  and  a  tendency  to  drier 
summers  and  wetter  autumns.  However,  this  is 
pattern  observed  only  over  the  past  10  years  and  is 
probably  a  small  perturbation  in  the  long-term 
cycle  of  climatic  change.  Engineering  hydrologists 
might  regard  paleohydrology  as  too  academic  to 
be  of  direct  use,  but  it  is  increasingly  clear  that 
historic  records  should  be  used  to  understand  the 
return  periods  of  extreme  events  -  whether  they  be 
the  return  periods  of  major  floods  or  of  droughts. 
(See  also  W88-09360)  (Lantz-PTT) 
W88-09365 


CLIMATIC  CHANGE  OVER  THE  LAST  MIL- 
LENIUM IN  CENTRAL  BRITAIN, 

Birmingham  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09366 


ENVIRONMENTAL  CHANGE  AND  HYDRO- 
LOGICAL  RESPONSE:  FLOODING  IN  THE 
UPPER  SEVERN  CATCHMENT, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-09367 
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HISTORICAL  RIVER  CHANNEL  CHANGES, 

University  Coll.  of  Wales,  Aberystwyth. 

J.  Lewin. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 

161-175,  8  fig,  1  tab,  17  ref. 

Descriptors:  *Geomorphology,  'Rivers,  'Channel 
morphology,  'Paleohydrology,  'River  channels, 
•Severn  River,  'United  Kingdom,  Flow  profiles, 
Channel  flow,  History,  Hydrologic  regime,  Flow 
velocity,  Spatial  distribution,  Temporal  distribu- 
tion. 

Historical  information  on  channel  change  for  the 
Severn  River  are  illustrated  both  by  considering 
both  spatial  and  the  temporal  variability,  suggest- 
ing the  value  and  the  limitations  of  such  informa- 
tion both  in  looking  back  at  an  interpretable  past 
and  perhaps  forward  also  to  a  more  or  less  predict- 
able future.  The  middle  reaches  of  rivers,  or  the 
'piedmont  zone',  show  the  greatest  degree  of  chan- 
nel migration  historically.  This  is  broadly  inter- 
pretable in  terms  of  available  streampower  and 
available  alluvial  valley  floor.  However,  precise 
relationships  between  change  rate  and  stream- 
power,  or  change  rate  and  evolving  pattern,  are 
less  than  satisfactory.  Multivariate  models  are  an 
improvement,  but  even  these  are  less  satisfactory 
than  is  desirable.  (See  also  W88-09360)  (Lantz- 
PTT) 
W88-09368 


MORPHOLOGICAL  RESPONSES  AND  SEDI- 
MENT PATTERNS, 

Polytechnic  Wolverhampton  (England).  School  of 

Applied  Sciences. 

D.  J.  Mitchell,  and  A.  J.  Gerrard. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 

177-199,  4  fig,  7  tab,  90  ref. 

Descriptors:  'Geomorphology,  'Rivers,  'Severn 
River,  'Wye  River,  'River  morphology,  'Sedi- 
mentation, 'Paleohydrology,  Sediment  transport, 
River  basins,  Catchment  areas,  Erosion,  Hydrolog- 
ic models,  Model  studies,  Temporal  distribution, 
Stratigraphy,  Vegetation,  Spatial  distribution, 
United  Kingdom. 

River  basins  are  complex  process-response  systems 
and  the  larger  the  basin,  the  more  complex  is  the 
system.  Concepts  such  as  landscape  sensitivity  and 
magnitude  and  frequency  considerations  can  be 
applied  to  small  drainage  basins  and  to  large  drain- 
age basins  over  short  time  periods.  Increasing  the 
scale  of  the  unit  of  study  increases  the  complexity 
and  reduces  the  sensitivity  of  the  system.  Thus 
severe  problems  are  faced  when  efforts  are  made 
to  assess  morphological  responses  and  changing 
patterns  of  erosion,  transport  and  deposition  of 
sediment.  The  examples  reviewed  here  from  the 
Severn-Wye  catchment  (United  Kingdom)  show 
that  the  interplay  between  catchment  controls  and 
characteristics  and  catchment  response  is  far  from 
straightforward,  with  many  potential  linkages.  It  is 
clear  that  no  single  approach  will  produce  a  defini- 
tive statement  of  long-term  erosion,  storage  and 
yield.  A  stratigraphic  analysis  of  river  and  slope 
deposits  will  enable  the  broad  framework  of  land- 
scape change  to  be  established.  As  more  efficient 
models  of  the  relationships  between  erosion  and 
vegetation  type  and  cover  become  available,  the 
evidence  provided  by  the  stratigraphic  approach 
can  be  explained  in  more  specific  terms.  But  the 
'fine-tuning'  can  only  be  achieved  by  detailed  stud- 
ies of  the  scale  and  timing  of  slope  and  fluvial 
activity  within  basins  of  differing  spatial  scales.  All 
three  approaches  are  required  for  paleohydrology 
to  become  an  exact  study.  (See  also  W88-09360) 
(Lantz-PTT) 
W88-09369 


RIVER  TERRACES:  THE  GENERAL  MODEL 
AND  A  PALEOHYDROLOGICAL  AND  SEDI- 
MENTOLOGICAL  INTERPRETATION  OF 
THE  TERRACES  OF  THE  LOWER  SEVERN, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09370 


RIVER  TERRACES:  THE  GENERAL  MODEL 
AND  A  PALEOHYDROLOGICAL  AND  SEDI- 
MENTOLOGICAL  INTERPRETATION  OF 
THE  TERRACES  OF  THE  LOWER  SEVERN, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

M.  R.  Dawson,  and  V.  Gardiner. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 

269-305,  6  fig,  2  tab,  57  ref.  IGCP  Project  No.  158. 

Descriptors:  'Geomorphology,  'River  terraces, 
•Paleohydrology,  'Sedimentology,  'Severn  River, 
•Wales,  Drainage,  Terraces,  Model  studies,  Histo- 
ry, Alluvial  channels,  Rivers,  Terrace  channels. 

River  terraces  are  a  fundamental  part  of  fluvial 
landscapes,  and  have  been  valuable  to  man  as 
sources  of  natural  resources  since  prehistoric  times. 
Some  of  the  general  models  which  have  been 
advanced  to  explain  river  terraces  as  landforms  are 
examined.  The  terrace  suites  of  the  Severn/ A  von 
systems  (United  Kingdom)  are  briefly  described, 
and  a  sedimen  tological  interpretation  of  the  lower 
Severn  and  Avon  terraces  is  offered  as  a  contribu- 
tion toward  their  paleohydrological  interpretation. 
Stratigraphy  of  the  Main  Terrace  and  the  Worces- 
ter Terrace  is  described  and  probable  prehistoric 
channel  forms  at  these  sites  are  suggested.  The 
development  of  the  terraces  studied  was  controlled 
by  a  complex  interaction  between  channel  sedi- 
ment inputs,  discharge  and  changes  in  relative  base 
level.  Channel  planform  during  the  aggradation  of 
both  terraces  was  characterized  by  low-sinuosity, 
often  braided,  channels.  The  Main  Terrace  is  domi- 
nantly  composed  of  gravelly  channel-zone  sedi- 
ments, with  interbedded  coarse  gravel  and  sand 
deposits  locally  overlain  by  alluvial  fans,  at  proxi- 
mal locations  showing  a  downstream  transition  to 
sequences  where  channel-zone  and  sandy  overbank 
units  are  distinctly  segrated.  Channel  planform 
seems  to  have  remained  constant  during  the  forma- 
tion of  the  Main  Terrace,  although  a  transition  to  a 
single-channel  planform  is  likely  to  have  occurred 
during  terrace  incision.  In  contrast,  channel  plan- 
form  changed  from  a  gravelly  braided  channel 
during  the  initial  aggradation  of  the  Worcester 
Terrace  to  a  largely  sand-bed  low-sinuosity  chan- 
nel. Discharges  appear  to  have  been  greatest 
during  the  deglacial  period,  increasing  after  the 
formation  of  the  Main  Terrace  to  a  maximum  prior 
to  aggradation  of  the  Worcester  Terrace.  (See  also 
W88-09360)  (Lantz-PTT) 
W88-09370 


LONG-TERM  SEDIMENT  STORAGE  IN  THE 
SEVERN  AND  WYE  CATCHMENTS, 

Leicester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-09371 


EVOLUTION  OF  EUROPEAN  RIVERS  -  A 
COMPLEX  RESPONSE, 

Polish  Academy  of  Sciences,  Krakow.  Dept.  of 

Geomorphology  and  Hydrology. 

L.  Starkel. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 

Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 

333-339,  48  ref. 

Descriptors:  *Geomorphology,  'Paleohydrology, 
•Human  impacts,  'Rivers,  'Europe,  Alluvial 
rivers,  River  flow,  Ice,  Glaciers,  Channeling,  Tec- 
tonics, Agriculture,  Quarternary,  Soil  erosion,  Ha- 
locene,  Dams,  Canals. 

Paleogeographic  changes  occurring  since  the  time 
of  the  maximum  extent  of  the  last  ice  sheet  are 
evidenced  in  sediments,  morphology  and  various 
biotic  remains.  In  a  north  to  south  transect  across 
Europe,  four  main  types  of  river  system  evolution 
can  be  distinguished:  (1)  River  systems  recently 
developed  on  areas  formerly  covered  by  ice  sheets 
and  affected  by  various  tectonic  movements;  (2) 
River  systems  of  the  former  periglacial  zone, 
partly  influenced  by  ice  sheet;  (3)  River  systems  of 
the  former  periglacial  zone  with  the  lower  sections 
influenced  by  eustatic  sea  level  changes;  and  (4) 
River  systems  of  the  former  cold  steppe  and  forest- 
steppe  zone,  usually  deeply  influenced  by  differen- 
tiated tectonic   movements  as  well   as  by  early 


agricultural  activities.  In  the  Halocene  history  of 
European  river  valleys  the  significance  of  human 
activity  decreases  towards  the  north  and  east.  Neo- 
lithic and  later  phases  of  deforestation  and  exten- 
sive agriculture  caused  intensive  soil  erosion  in  the 
south  of  Europe  and  the  river  channels  and  alluvial 
plains  were  totally  transformed.  These  changes 
came  later  in  western  and  central  Europe  and  last 
in  eastern  Europe.  The  regulation  of  rivers  and  the 
construction  of  dams  and  canals  led  to  partial  or 
total  change  in  the  natural  hydrologic  regime.  (See 
also  W88-09360)  (Lantz-PTT) 
W88-09372 


HISTORY  OF  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09405 


HISTORY  OF  PALEOFLOOD  HYDROLOGY 
IN  THE  UNITED  STATES,  1800-1970, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
J.  E.  Costa. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  49-53,  35 
ref. 

Descriptors:  'United  States,  'Geophysics,  'Paleo- 
hydrology, 'Floods,  'Rivers,  'Erosion,  'Sediment 
transport,  'History,  Scabland,  Fluvial  sediments, 
Alluvial  deposits,  Glacial  drift,  Sediments,  Vegeta- 
tion, Trees,  Flood  plains,  Missoula  Flood,  Geologi- 
cal terraces,  Pleistocene. 

The  origins  of  paleoflood  hydrology  in  the  United 
States  can  be  traced  to  the  early  19th  century, 
when  windgaps  and  watergaps  in  the  Appalachians 
were  believed  to  have  been  eroded  by  extraordi- 
nary floods  caused  by  rapid  drainage  of  large  lakes 
impounded  behind  the  mountain  ridges.  Sediment 
evidence  for  extraordinary  floods  was  evoked  sev- 
eral decades  later  when  glacial  sediments  in  New 
England  were  interpreted  as  deposits  from  the 
great  Biblical  deluge,  and  estimates  of  the  depth 
and  velocity  of  the  great  flood  were  attempted. 
The  popularization  of  the  glacial  origins  of  drift  by 
Agassiz  by  1840  resulted  in  strong  beliefs  in  unifor- 
mitarianism  and  waning  interests  in  paleoflood  in- 
vestigations. In  the  early  1920s  Bretz  attributed  the 
origins  of  the  channeled  scablands  of  eastern 
Washington  to  catastrophic  glacial  outbreak 
floods.  This  renewed  interest  in  paleoflood  hydrol- 
ogy. Subsequent  efforts  to  reconstruct  hydraulic 
variables  of  past  floods  used  conventional  open 
channel  flow  equations  applied  to  other  enormous 
Pleistocene  floods.  The  elevation  of  sediments  was 
used  as  a  paleostage  estimator  in  the  1880s.  Exam- 
ples were  the  glacial  melting  in  the  Connecticut 
River  valley,  which  produced  an  enormous  flood 
of  43  m  maximum  stage  and  the  1936  and  1938 
floods  in  the  same  valley  which  were  the  highest 
since  2500-6000  years  ago.  Botanical  techniques  for 
flood  estimation  were  well  documented  by  the  mid 
1960s.  Examples  included  the  Little  River  Valley, 
Virginia,  flood  of  1949,  in  which  hemlocks  were 
damaged  that  had  not  been  flooded  for  over  150 
years.  It  was  also  discovered  that  evidence  on  trees 
growing  in  flood  plains  yielded  information  on 
flood  stage:  scar  patterns,  direction  of  sprout 
growth,  and  level  of  stem  wood  vs.  root  wood. 
The  movement  of  large  boulders  in  the  1968 
Truckee  River  (California-Nevada)  was  used  to 
calculate  flood  conditions  experienced  in  the  1968 
flood.  (See  also  W88-09405)  (Cassar-PTT) 
W88-09407 


MEASURING  THE  RD7ERS  OF  THE  PAST:  A 
HISTORY  OF  FLUVIAL  PALEOHYDROLOGY, 

Wesleyan  Univ.,  Middletown,  CT.  Dept.  of  Earth 
and  Environmental  Sciences. 
P.  C.  Patton. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  55-67,  7 
fig,  101  ref. 

Descriptors:  'Geophysics,  'Rivers,  'Paleohydro- 
logy, 'Floods,  'Erosion,  'Literature  reviews,  His- 
tory, Hood  frequency,  Hydrology,  Sediment 
transport,  Missoula  Flood,  Flood  plains,  Meanders, 
Bankfull  stage,  River  morphology,  Geological  ter- 
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races.  Braided  streams,  Scabland,  Alluvial  deposits, 
Fluvial  sediments.  Glacial  drift. 

Fluvial  paleohydrology,  the  study  of  the  long-term 
hydrologic  behavior  of  ancient  and  modern  rivers, 
has  historically  been  approached  in  two  ways.  The 
first  approach  concerns  the  hydrologic  conditions 
that  existed  during  the  formation  of  ancestral 
streams.  The  evolution  of  this  paleohydrological 
approach  is  directly  linked  to  the  evolution  of 
theories  concerning  the  origin  of  the  fluvial  land- 
scape. Hydrologic  reconstructions  are  based  on  the 
morphology  and  sedimentology  of  paleochannels 
and  the  analogy  to  modern  rivers.  The  reconstruc- 
tions result  in  estimates  of  relatively  high  frequen- 
cy stream  discharge,  such  as  bankfull  discharge. 
These  data,  with  other  paleoenvironmental  indices, 
assist  in  the  definition  of  the  paleoclimate  at  the 
time  of  channel  formation  and  the  magnitude  of 
past  hydrologic  fluctuations.  A  second  paleohy- 
drologic  approach  concerns  discrete  hydrologic 
events,  usually  high-magnitude  floods.  Paleoflood 
hydrology  involves  attempts  to  reconstruct  the 
magnitude  and  frequency  of  rare  great  floods  from 
stratigraphic  evidence.  The  study  of  paleoflood 
hydrology  can  be  traced  to  the  pioneering  work  of 
J.  Harlen  Bretz,  who  made  the  first  comprehensive 
analysis  of  a  paleoflood,  the  Late  Pleistocene  cata- 
strophic flood  of  the  Channeled  Scabland  in  east- 
em  Washington.  Paleoflood  data  can  be  related  to 
modem  rivers  in  order  to  construct  long  flood 
frequency  records  that  can  provide  insight  into  the 
frequency  of  extreme  hydrologic  events  within  a 
climate  or  range  of  climates.  (See  also  W88-09405) 
(Author's  abstract) 
W88-09408 


RIVER  AND  STREAM  RESTORATION, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09450 


MODELS  OF  SORPTTVE  TOXIC  SUBSTANCES 
IN  FRESHWATER  SYSTEMS:  HI.  STREAMS 
AND  RIVERS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ- 
mental Engineering  and  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09524 


EFFECTIVE   DISCHARGE  FOR   SUSPENDED 
SEDIMENT   TRANSPORT   IN   STREAMS   OF 
THE  SASKATCHEWAN  RIVER  BASIN, 
Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-09544 


PERFORMANCE  OF  THE  TWO-COMPONENT 
EXTREME  VALUE  DISTRIBUTION  IN  RE- 
GIONAL FLOOD  FREQUENCY  ANALYSIS, 

Geological  Survey,  Lakewood,  CO. 

N.  W.  Arnell,  and  S.  Gabriele. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  6,  p  879-887,  June  1988.  2  fig,  9  tab,  18  ref. 

Descriptors:  'Extreme  value  analysis,  'Regional 
analysis,  'Rivers,  'Flood  frequency,  Two-compo- 
nent extreme  value  estimation,  Regression  analysis, 
Mathematical  analysis,  Estimating  equations. 

The  performance  of  the  regional  two-component 
extreme  value  (TCEV)  estimation  procedure  in 
estimating  both  dimensionless  regional  frequency 
curves  showing  the  T-year  flood  as  a  multiple  of 
the  mean  annual  flood  and  site  curves  incorporat- 
ing local  and  regional  information  was  assessed 
using  computer  simulation  experiments.  It  was 
found  that  the  TCEV  procedure  produced  esti- 
mates of  both  dimensionless  regional  curves  and 
scaled  site  quantiles  that  were  relatively  unbiased 
but  very  variable  when  data  were  drawn  from 
TCEV  or  Wakeby  parents,  although  estimates 
were  very  biased  when  data  followed  a  GEV 
distribution.  The  TCEV  procedure  was  robust  in 
the  sense  that  its  worst  efforts  were  less  bad  than 
those  of  the  alternatives  considered,  but  perform- 
ance declined  significantly  as  sample  sizes  reduced. 
(Author's  abstract) 


W88-09545 


ORGANIC  CONTAMINANTS  IN  ADULT 
AQUATIC  INSECTS  OF  THE  ST.  CLATR  AND 
DETROIT  RIVERS,  ONTARIO,  CANADA 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09548 


FACTORS  AFFECTING  METAL  PARTITION- 
ING DURING  RESUSPENSION  OF  SEDI- 
MENTS FROM  THE  DETROIT  RTVER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09555 


ZONATION  OF  MAYFLY  NYMPHS  AND  CAD- 
DISFLY  LARVAE  IN  THE  ST.  MARYS  RIVER, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09556 


EFFECTS  OF  FLOODING  AND  SEDIMENTS 
ON  THE  STRUCTURE  OF  A  STREAM  MIDGE 
ASSEMBLAGE, 

Ohio  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09619 


USE  OF  PREDICTION  TO  ASSESS  MACROIN- 
VERTEBRATE  RESPONSE  TO  RIVER  REGU- 
LATION, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09621 


EFFECTS  OF  EXPERIMENTAL  ACIDIFICA- 
TION ON  A  LOTTC  MACROINVERTEBRATE 
COMMUNITY, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09622 


AQUATIC  OLIGOCHAETA  IN  SOME  TRIBU- 
TARIES OF  THE  RIO  DE  LA  PLATA  BUENOS 
AIRES,  ARGENTINA 

Universidad   Nacional   de   La   Plata  (Argentina). 

Inst,  de  Embriologia. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09626 


FRESH  WATERS  OF  SHETLAND:  CHEMICAL 
CHARACTERISTICS  OF  RUNNING  WATERS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2K. 
W88-09629 


MACROINVERTEBRATE  DRIFT  IN  A  ROCKY 
MOUNTAIN  STREAM, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09632 


EFFECT  OF  SALMON  REDD  EXCAVATION 
ON  STREAM  SUBSTRATE  AND  BENTHIC 
COMMUNITY  OF  TWO  SALMON  SPAWNING 
STREAMS  IN  CANTERBURY,  NEW  ZEA- 
LAND, 

Ministry    of   Agriculture    and    Fisheries,    Christ- 
church  (New  Zealand).  Fisheries  Research  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09635 


DISSOLVED        ORGANIC        CARBON 
STREAMS  AND  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2K. 
W88-09636 


IN 


EFFECTS  OF  PHYSICAL  DISTURBANCE  AND 
CANOPY  COVER  ON  ATTACHED  DIATOM 
COMMUNITY  STRUCTURE  IN  AN  IDAHO 
STREAM, 

Idaho  State  Univ.,  Pocatello.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09637 


PARTICULATE  ORGANIC  MATTER  FN  A 
MOUNTAIN  STREAM  IN  THE  SOUTH-WEST- 
ERN CAPE,  SOUTH  AFRICA 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

J.  M.  King,  J.  A.  Day,  B.  R.  Davies,  and  M.-P. 
Henshall-Howard. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  165-187,  No- 
vember 16,  1987.  7  fig,  10  tab,  54  ref. 

Descriptors:  'Nutrients,  'Streams,  'Particulate 
matter,  'Organic  matter,  'Detritus,  'Alpine  re- 
gions, Leaves,  Stream  discharge,  Calorimetry, 
Carbon,  Nitrogen,  Annual  distribution,  Seasonal 
distribution,  South  Africa,  Benthic  environment, 
Perennial  streams,  Riparian  Vegetation, 
Streambeds,  Scour,  Particle  size,  Stream  erosion, 
Streamflow,  Chemical  properties. 

The  quality  and  quantity  of  allochthonous  inputs 
and  of  benthic  organic  matter  were  investigated  in 
a  second-order,  perennial  mountain  stream  in  the 
south-west  Cape  between  April  1983  and  January 
1986.  Although  the  endemic,  riparian  vegetation  is 
sclerophyllous,  low,  and  evergreen,  inputs  of  al- 
lochthonous detritus  to  the  stream  (434  to  500  g 
per  square  m  per  y)  were  similar  to  those  recorded 
for  riparian  communities  worldwide,  as  were  calo- 
rific values  of  these  inputs  (9548  to  10,032  KJ  per 
square  m  per  y).  Leaf  fall  of  the  riparian  vegetation 
is  seasonal,  occurring  in  spring  (November)  as 
discharge  decreases,  resulting  in  retention  of 
benthic  organic  matter  (BOM)  on  the  stream  bed 
during  summer  and  early  autumn  (maximum  224  g 
per  square  m).  Early  winter  rains  (May)  scoured 
the  stream  almost  clean  of  benthic  detritus  (winter 
minimum  8  g  per  square  m).  Therefore,  BOM  was 
predictably  plentiful  for  about  half  of  each  year 
and  predictably  scarce  for  the  other  half.  Coarse 
BOM  (CBOM)  and  fine  BOM  (FBOM)  constituted 
46-64%  of  BOM  standing  stock,  ultra-fine  BOM 
(UBOM)  16-33%  and  leaf  packs  13-24%.  The 
mean  annual  calorific  value  of  total  BOM  standing 
stock  was  1709  KJ  per  square  m.  Both  standing 
stocks  and  total  calorific  values  of  BOM  were 
lower  than  those  reported  for  streams  in  other 
biogeographical  regions.  Values  of  C:N  ratios  de- 
creased with  decrease  in  BOM  particle  size 
(CBOM  27-100;  FBOM  25-27;  UBOM  13-19)  with 
no  seasonal  trends.  The  stream  is  erosive  with  a 
poor  ability  to  retain  organic  detritus.  Its  character 
appears  to  be  dictated  by  abiotic  factors,  the  most 
important  of  which  is  winter  spates.  (Author's 
abstract) 
W88-09642 


DISTRIBUTION  OF  FRESHWATER  SNAILS 
IN  THE  RTVER  NIGER  BASIN  IN  MALI  WITH 
SPECIAL  REFERENCE  TO  THE  INTERMEDI- 
ATE HOSTS  OF  SCHISTOSOMES, 

Danish  Bilharziasis  Lab.,  Charlottenlund. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09670 


PROTOZOAN  COMMUNITIES  OF  THE  FLINT 
RIVER  -  LAKE  BLACKSHEAR  ECOSYSTEM 
(GEORGIA,  USA), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09675 


ROLE  OF  GROUNDWATER  IN  THE  IMPACT 
OF  CLIMATE  WARMING  ON  STREAM  SAL- 
MONINES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09677 
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X)NGITUDINAL  DISTRIBUTION  OF  RIVER- 
NE  BENTHOS:  A  RIVER  DIS-CONTINUUM, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 

ources. 

'or  primary  bibliographic  entry  see  Field  2H. 

V88-09681 


4ACRO-INVERTEBRATE  COMMUNITIES  OF 

"EMPORARY  POOLS  IN  AN  INTERMITTENT 

TREAM  IN  TROPICAL  QUEENSLAND, 

ames  Cook  Univ.  of  North  Queensland,  Towns- 

-ille  (Australia).  Dept.  of  Zoology. 

'or  primary  bibliographic  entry  see  Field  2H. 

V88-09686 


NFLUENCES  OF  HABITAT  AND  SEASONAL 

IAMPLING  REGIMES  ON  THE  ORDINATION 

tND  CLASSIFICATION  OF  MACROINVERTE- 

1RATE  ASSEMBLAGES  IN  THE  CATCHMENT 

)F  THE  RIVER  WYE,  WALES, 

Jniversity  of  Wales  Inst,  of  Science  and  Technolo- 

>y,  Cardiff.  Dept.  of  Applied  Biology. 

'or  primary  bibliographic  entry  see  Field  7C. 

V88-09690 


TIESHWATER  MUSSELS  (UNIONIDAE)  OF 
[HE  UPPER  OHIO  RIVER,  GREENUP  AND 
JELLEVJXLE  POOLS,  WEST  VIRGINIA, 

Vest    Virginia     Dept.     of    Natural    Resources, 

Charleston.  Div.  of  Water  Resources. 

'or  primary  bibliographic  entry  see  Field  2H. 

V88-09700 


MAXIMAL     DISCHARGES     OBSERVED     IN 
ISRAEL, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 

ogical  Service. 

'or  primary  bibliographic  entry  see  Field  2A. 

V88-09701 


VTTRATE  ENHANCEMENT  OF  NTTRIFICA- 
ITON  DEPTH  IN  SEDIMENT/WATER  MICRO- 
COSMS, 

Dxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09706 


VARIABILITY  OF  THE  METAL  CONTENT  OF 
FLOOD  DEPOSITS, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

3eography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09707 


SHEAR  STRESS  VARIATIONS  IN  AN  ESTU- 
/VRY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09712 


MODIFICATION  OF  TEMPERATURE  BEHAV- 
IOUR THROUGH  REGULATION  OF  A  BRIT- 
ISH RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-09721 


ACCUMULATION  OF  FINE  SEDIMENT 
WITHIN  SUBSTRATE  GRAVELS  ALONG  TWO 
REGULATED  RIVERS,  UK, 

Loughborough   Univ.   of  Technology  (England). 

Dept.  of  Geography. 

For  primary   bibliographic   entry   see   Field   6G. 

W88-09724 


IMPORTANCE  OF  STREAMLINING  IN  IN- 
FLUENCING FISH  COMMUNITY  STRUC- 
TURE IN  CHANNELIZED  AND  UNCHANNE- 
L1ZED  REACHES  OF  A  PRAIRIE  STREAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy 
For   primary   bibliographic   entry   see   Field   6G. 


W88-09725 


NOTE  ON  THE  PROBLEM  OF  USING  BIO- 
LOGICAL SURVEYS  TO  ASSESS  WATER 
QUALITY  IN  SMALL  ALPINE  TORRENTS, 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09727 


HISTORICAL  CHANGES  OF  A  LARGE  RIVER 
IN  AN  URBAN  AREA:  THE  GARONNE  RIVER, 
TOULOUSE,  FRANCE, 

Centre   National    de    la   Recherche    Scientifique, 
Toulouse  (France).   Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-09728 


FLOOD  ALLEVIATION  OF  THE  KAKEHASHI 
BASIN,  JAPAN, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Me- 
chanical System  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-09729 


ASSESSING  IMPACTS  OF  IRRIGATION  ON 
STREAMFLOW, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-09733 


VENTURI  FLUME  OF  MINIMUM  SPACE  RE- 
QUIREMENTS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09734 


FLOOD  SKEW  IN  HYDROLOGIC  DESIGN  ON 
UNGAGED  WATERSHEDS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

R.  H.  McCuen,  and  T.  V.  Hromadka. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  301-310,  May 
1988.  2  tab,  12  ref. 

Descriptors:  'Statistics,  'Skew,  'Flood  peak,  'Wa- 
tersheds, 'Design  criteria,  'Flood  frequency,  Hy- 
draulics, Mathematical  analysis,  Water  storage, 
Prediction  equations,  Channel  storage,  Storage. 

The  skew  of  a  peak-discharge  frequency  curve  is 
an  important  determinant  of  the  magnitude  of 
events  having  small  exceedance  probabilities. 
Methods  for  estimating  skews  for  ungaged  loca- 
tions provide  highly  inaccurate  estimates.  This  ap- 
pears to  be  the  result  of  a  lack  of  understanding  of 
the  primary  causes  of  variation  in  skew.  An  analy- 
sis of  existing  hydrologic  methods  indicates  that 
the  skew  assumed  with  these  methods  for  ungaged 
locations  is  different  than  the  mean  skew  for  gaged 
sites  in  the  same  area.  Furthermore,  the  design 
methods  suggest  that  watershed  storage  is  the  pri- 
mary factor  affecting  skew,  with  an  increase  in 
skew  as  the  volume  of  watershed  storage  is  de- 
creased. Variables  that  show  greater  potential  for 
providing  accurate  estimates  of  skew  include  per- 
centage of  imperviousness,  presence  of  flood  con- 
trol structures,  and  rainfall.  A  relationship  for  esti- 
mating the  effect  of  imperviousness  on  skew  is 
provided.  (Hammond-PTT) 
W88-09740 


SEASONAL  PATTERNS  OF  SUSPENDED  BAC- 
TERIA AND  ALGAE  IN  TWO  NORTHERN 
CALIFORNIA  STREAMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09748 


RELATIONSHIP  BETWEEN  ALGAL  DRIFT, 
DISCHARGE  AND  STREAM  ORDER  IN  A 
BOREAL  FOREST  WATERSHED, 


National   Museum   of  Natural   Sciences,   Ottawa 

(Ontario).  Botany  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09751 


PRELEMINARY  OBSERVATIONS  ON  PRI- 
MARY PRODUCTIVITY  AND  PHYTOPLANK- 
TON  ASSOCIATIONS  IN  THE  VAAL  RIVER 
AT  BALKFONTEIN,  SOUTH  AFRICA, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09758 


IMPACT  ON  THE  SENJOGAHARA  ECOSYS- 
TEM OF  EXTREME  RUN-OFF  EVENTS  FROM 
THE  RIVER  SAKASAGAWA,  NTKKO  NATION- 
AL PARK:  II.  THE  CORRELATION  OF  VEGE- 
TATION AND  ENVIRONMENTAL  DISTURB- 
ANCE USING  TWINSPAN  AND  DCA  ORDINA- 
TION TECHNIQUES, 

Tokyo    Univ.    of   Agriculture    and    Technology 
(Japan).  Faculty  of  Agriculture. 
T.  Huskusima,  K.  A.  Kershaw,  and  J.  H.  Looney. 
Ecological  Research,  Vol.  2,  No.  1,  p  85-96,  April 
1987.  4  fig,  3  tab,  13  ref. 

Descriptors:  'Floods,  'Vegetation,  'Statistical 
methods,  'Ecosystems,  'Wetlands,  'Multivariate 
analysis,  'Flood  damage,  TWINSPAN,  Detrended 
correspondence  analysis,  Senjogahara  Moor,  Clas- 
sification, Mathematical  analysis,  River  Saka- 
sagawa,  Japan,  Spatial  distribution,  Time  series 
analysis,  Erosion,  Deposition. 

Vegetational  data  from  Senjogahara  Moor,  Nikko 
National  Park,  Japan,  have  been  analyzed  using 
two  contrasting  but  parallel  multivariate  approach- 
es as  a  basis  for  future  studies.  The  plant  communi- 
ties objectively  defined  using  a  divisive  polythetic 
classificatory  approach  (TWINSPAN)  have  been 
successfully  overlayed  on  an  ordination  of  the 
same  data  using  detrended  correspondence  analysis 
(DCA).  The  results  reveal  a  vegetational  mosaic 
reflecting  differential  levels  of  flood  damage  to  the 
vegetation  and  its  subsequent  rates  of  recovery,  in 
a  space-time  continuum.  The  results  from  TWIN- 
SPAN  classification  show  that  13  plant  communi- 
ties are  present  in  the  sample  area  and  these  corre- 
late closely  with  complete  absence,  slight,  or  ex- 
tremely heavy  disturbance.  The  form  of  the  dis- 
turbance as  either  channel  erosion  or  alluvial  depo- 
sitional  features  also  corresponds  quite  closely  with 
the  vegetational  types  and  is  reflected  in  the  ordi- 
nation axes  derived  from  DCA.  (Author's  abstract) 
W88-09771 


LIMNOLOGICAL  CHARACTERISTICS  OF 
THE  AREAS  OF  CAPTURE  OF  'MANJUBA' 
ANCHOVIELLA  LEPIDENTOSTOLE 

(FOWLER,  1911)  (OSTEICHTHYES,  ENGRAU- 
LIDAE),  IN  RD3EIRA  DE  IGUAPE  RIVER 
FROM  REGISTRO  (SP)  (CARACTERISTICAS 
LIMNOLOGICAS  DE  AREAS  DE  CAPTURA 
DE  MANJUBA  ANCHOVIELLA  LEPIDENTOS- 
TOLE (FOWLER,  1911)  (OSTEICHTHYES,  EN- 
GRAULIDAE),  NO  RIO  RIBEIRA  DE  IGUAPE, 
EM  REGISTRO  (SP)), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Aqui- 
cultura. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09774 


ECOLOGY  OF  JACARE  PEPIRA  RIVER 
BASIN  (47  DEG  55  MIN  -  48  DEG  55  MIN  W 
AND  22  DEG  30  MIN  -  21  DEG  55  MIN  S): 
PHYSIOGRAPHY  (GEOMORPHOLOGY,  GE- 
OLOGY, PEDOLOGY  AND  HYDROGRAPHY) 
AND  SOIL  USE  (ECOLOGIA  DA  BACIA  DO 
RIO  JACARE  PEPIRA  (47  DEG  55  MIN  -  48 
DEG  55  MIN  W  E  22  DEG  30  MIN  -  21  DEG  55 
MIN  S):  FISIOGRAFIA  (GEOMORFOLOGIA, 
GEOLOGIA,  PEDOLOGIA  E  HIDROLOGIA)  E 
USO  DO  SOLO), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09775 


13 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


ECOLOGY     OF     JACARE     PEPIRA     MVER 

BASIN:  MAJOR  IONS  (SAO  PAULO  STATE  OF 

BRAZIL)    (ECOLOGIA    DA    BACIA    DO    RIO 

JACARE  PEPERA:  IONS  DOMINANTES,  SAO 

PAULO,  BRASIL), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09776 


LIMNOLOGICAL  AND  CLTMATOLOGICAL 
STUDY  OF  PARQUE  ESTADUAL  DE  CAMPOS 
DO  JORDAO,  SP,  WITH  THE  INTENT  TO 
POPULATE  ITS  RIVERS  WITH  THE  RAIN- 
BOW TROUT,  SALMO  ERIDEUS  GIBBONS 
(ESTUDO  LIMNOLGICO  E  CLIMATICO  DA 
REGIAO  DO  PARQUE  ESTADUAL  DE 
CAMPOS  DO  JORDAO,  SP,  COM  VISTAS  AO 
POVOAMENTO  COM  TRUTA  ARCO-ERIS, 
SALMO  IRIDEUS  GD3BONS), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09779 


USE  OF  MACROBENTHOS  AS  INDICATORS 

OF  THE  WATER  QUALITY  IN  THE  RIVERS 

OF   PARQUE   ESTADUAL   DE   CAMPOS   DO 

JORDAO,   SP   (ORGANISMOS   BENTONICOS 

COMO  INDICADORES  DA  QUALIDADE  DA 

AGUA  DE  RIOS  DO  PARQUE  ESTADUAL  DE 

CAMPOS  DO  JORDAO,  SP), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09780 


PHYTOPLANKTON  POPULATION  DYNAM- 
ICS AND  CHEMICAL  CHARACTERISTICS  OF 
THE  SEDIMENTS  OF  THE  SALIHrVAH 
RIVER,  BASRAH,  IRAQ, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09806 


NATURAL  AND  COMPULSORY  BIOLOGICAL 
DRIFT  IN  A  SYSTEM  OF  MOUNTAIN 
STREAMS  UNDER  UREA  TOP-DRESSING  OF 
THE  WATER  CATCHMENT  AREAS, 

Bulgarian  Academy  of  Sciences,  Sofia. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09807 


COMPARATIVE  PRIMARY  PRODUCTION  IN 
ONE  POND  AND  RIVER  SYSTEM  AT  BHA- 
GALPUR,  INDIA, 

Bhagalpur  Univ.  (India).  Post-Graduate  Dept.  of 

Botany  and  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-O9808 


TROUT  PRODUCTION  AND  STANDING 
CROP  IN  COLORADO'S  SMALL  STREAMS, 
AS  RELATED  TO  ENVIRONMENTAL  FEA- 
TURES, 

Colorado    Cooperative    Fishery    Research    Unit, 

Fort  Collins. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09817 


EFFECTS  OF  VARIABLE  STREAMFLOWS  ON 
GROWTH  OF  SMALLMOUTH  BASS  IN  THE 
MAQUOKETA  RIVER,  IOWA, 

Iowa   Dept.   of  Natural   Resources,   Manchester. 

Northeast  District  Headquarters. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09821 


USE  OF  ZOOPLANKTON  SIZE  TO  ASSESS 
THE  COMMUNITY  STRUCTURE  OF  FISH 
POPULATIONS  IN  FRESHWATER  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept   of  Natural  Re- 
sources. 
For  primary  bibliographic  entry  see  Field  81. 


W88-09822 


REDUCTIONS  IN  ICHTHYOPLANKTON  EN- 
TRAINMENT  WITH  FTNE-MESH,  WEDGE- 
WIRE  SCREENS, 

Versar,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09823 


EFFECTS  OF  VARIATION  IN  FLOW  ON  DIS- 
TRIBUTION OF  NORTHERN  SQUAWFISH  IN 
THE  COLUMBIA  RIVER  BELOW  MCNARY 
DAM, 

Fish  and  Wildlife  Service,  Cook,  WA.  Willard 

Field  Station. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09830 


MACROFAUNA  AND  ENVIRONMENT  OF 
THE  NANPIL-KIEPW  REVER,  PONAPE,  EAST- 
ERN CAROLINE  ISLANDS, 

Seattle  National  Fishery  Research  Center,  WA. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09859 


HYPHOMYCETES  IN  THE  RIVER  KELVIN, 

Glasgow  Univ.  (Scotland).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09861 


HYPHOMYCETES  IN  THE  STREAM  AT  THE 
ROYAL  BOTANIC  GARDEN,  EDINBURGH 
AND  NOTES  ON  THEIR  DISTRD3UTION  IN 
SCOTLAND, 

Royal  Botanic  Garden,  Edinburgh  (Scotland). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09862 


GENERALIZED  ENERGY  AND  POTENTIAL 
ENSTROPHY  CONSERVING  FINITE  DIFFER- 
ENCE-SCHEMES FOR  THE  SHALLOW 
WATER  EQUATIONS, 

National  Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-09873 


TIDAL  INFLUENCE  ON  THE  WETLAND 
COMMUNITY  STRUCTURE  BEHIND  THE 
DIKE  ALONG  THE  ELBE  ESTUARY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09875 


BENTHIC  ECOLOGY  OF  RIVERS  IN  THE 
BLUE  MOUNTAINS  (JAMAICA)  PRIOR  TO 
CONSTRUCTION  OF  A  WATER  REGULATION 
SCHEME, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-09878 


INTERSTITIAL  FAUNAL  COMMUNITIES  OF 
THE  HYPORHEIC  AND  ADJACENT 
GROUNDWATER  BIOTOPES  OF  A  COLORA- 
DO MOUNTAIN  STREAM, 

Colorado  Univ.  at  Boulder. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09879 


LEAF  LITTER  PROCESSING  IN  COASTAL 
PLAIN  STREAMS  AND  FLOODPLAINS  OF 
SOUTHEASTERN  GEORGIA,  U.S.A., 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09880 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL  INFLUENCES  ON  THE  MACROINVER- 
TEBRATES  OF  THE  RHONE  RIVER,  FRANCE: 
II.  ECOLOGICAL  ASPECTS, 


Lyon-1  Univ.,  Villeurbanne  (France).  Section  o 

Freshwater  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09881 


MACROZOOBENTHOS  OF  STRUMA  RIVER 

AN  EXAMPLE  OF  A  RECOVERED  COMMU 

NTTY    AFTER    THE    ELIMINATION    OF    ^ 

HEAVY   INDUSTRIAL   IMPACT   WITH   SUS 

PENDED  MATERIALS, 

Bulgarian  Academy  of  Sciences,  Sofia.   Inst,  o 

Zoology. 

For  primary  bibliographic  entry  see  Field   5G 

W88-09886 


ALTETUDENAL    ZONATION    IN    A    ROCK! 
MOUNTAIN  STREAM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool 

ogy  and  Entomology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09890 


PHYTOPLANKTON  COMPOSITION  AND  DY 
NAMICS  IN  THE  RTVER  MEUSE  (BELGIUM) 

Facultes  Universitaires  Notre-Dame  de  la  Paix 

Namur  (Belgium).Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09891 


PHYTOPLANKTON  STUDIES  IN  THE  SZI 
GETKOZ  SECTION  OF  THE  DANUBI 
DURING  1981-1982, 

Magyar  Tudomanyos  Akademia,  Budapest.  Statior 

for  Danube  Research. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09892 


ALGAE  IN  GROUND  WATERS  BELOW  THE 
ACTIVE  STREAM  OF  A  RIVER  (BASIN  OI 
THE  MORAVA  RIVER,  CZECHOSLOVAKIA) 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept  o; 

Hydrobotany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09894 


EFFECTS  OF  SHORT-TERM  FLOODING  OH 
GROWTH,  YIELD,  AND  MINERAL  COMPOSI- 
TION OF  WHEAT  ON  SODIC  SOIL  UNDEF 
FIELD  CONDITIONS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India) 
For  primary  bibliographic  entry  see  Field  21. 
W88-09899 


SUBSIDENCE  IN  THE  NORTHEASTERN  NILE 
DELTA:  RAPED  RATES,  POSSIBLE  CAUSES, 
AND  CONSEQUENCES, 

Smithsonian  Institution,  Washington,  DC.  Mediter- 
ranean Basin  Project. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-09901 


IRON  PHOTOREDUCTION  AND  OXIDATION 
IN  AN  ACIDIC  MOUNTAIN  STREAM, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O9902 


SIMULATION  OF  RUNOFF  AND  NITRATE 
LEACHING  FROM  AN  AGRICULTURAL  DIS- 
TRICT IN  SWEDEN, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09913 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  I.  BAYESIAN  ESTIMATION  OF  PA- 
RAMETERS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of  Water 
Resources. 
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B.  C.  Bates,  and  L.  R.  Townley. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  61-76,  May  1988.  5  fig,  2  tab,  29  ref. 

Descriptors:  'Bayesian  method,  'Model  studies, 
•Flood  forecasting,  *Rainfall-runoff  relationships, 
Rainfall,  Runoff,  Floods,  Statistical  methods.  Pre- 
diction, Calibrations,  Equations,  Catchment  areas, 
Performance  evaluation,  Storms. 

In  this  paper  a  Bayesian  procedure  for  parameter 
estimation  is  applied  to  discrete  flood  event 
models.  The  essence  of  the  procedure  is  the  mini- 
mization of  a  sum  of  squares  function  for  models  in 
which  the  computed  peak  discharge  is  nonlinear  in 
terms  of  the  parameters.  This  objective  function  is 
dependent  on  the  observed  and  computed  peak 
discharges  for  several  storms  on  the  catchment, 
information  on  the  structure  of  observation  error, 
and  prior  information  on  parameter  values.  The 
posterior  covariance  matrix  gives  a  measure  of  the 
precision  of  the  estimated  parameters.  The  proce- 
dure is  demonstrated  using  rainfall  and  runoff  data 
from  seven  Australian  catchments.  It  is  concluded 
that  the  procedure  is  a  powerful  alternative  to 
conventional  parameter  estimation  techniques  in 
situations  where  a  number  of  floods  are  available 
for  parameter  estimation.  (See  also  W88-09916  thru 
W88-09917)  (Author's  abstract) 
W88-09915 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  n.  ASSESSMENTS  OF  STATISTI- 
CAL NONLINEARITY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  C.  Bates. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  77-89,  May  1988.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Data  interpretation,  'Floods,  'Flood 
forecasting,  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Statistical  methods,  Prediction,  Case 
studies,  Performance  evaluation,  Calibrations, 
Equations,  Storms,  Rainfall,  Runoff. 

The  concept  of  nonlinearity  is  discussed  in  relation 
to  flood  parameter  estimation,  its  consequences, 
and  the  need  to  assess  its  extent.  Three  measures  of 
nonlinearity  are  considered.  They  are  Beale's 
measure,  a  bias  calculation,  and  maximum  curva- 
tive  measures.  A  case  study  shows  quite  clearly 
that  care  is  required  in  the  application  of  all  three 
measures  to  calibrated  flood  models,  and  in  the 
interpretation  of  the  measured  values.  (See  also 
W88-09915  and  W88-09917)  (Author's  abstract) 
W88-09916 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  ID.  ANALYSIS  OF  PREDICTION 
UNCERTAINTY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

B.  C.  Bates,  and  L.  R.  Townley. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  91-101,  May  1988.  1  fig,  3  tab,  21  ref. 

Descriptors:  'Data  interpretation,  'Flood  forecast- 
ing, 'Model  studies,  'Performance  evaluation, 
•Rainfall-runoff  relationships,  'Statistical  methods, 
Rainfall,  Runoff,  Floods,  Prediction,  Case  studies, 
Calibrations,  Equations,  Storms,  Monte  Carlo 
method. 

The  precision  of  flood  model  predictions  was  as- 
sessed using  first-order,  second-order  and  Monte 
Carlo  analyses  to  evaluate  the  prediction  uncer- 
tainty caused  by  errors  in  model  parameter  esti- 
mates. A  case  study  is  presented  to  demonstrate 
the  utility  of  prediction  uncertainty  analysis.  (See 
also  W88-09915  thru  W88-09916)  (Author's  ab- 
stract) 
W88-09917 


TOWARDS  A  DELIMITATION  OF  SOUTH- 
WESTERN NIGERIA  INTO  HYDROLOGICAL 
REGIONS, 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 


of  Geography. 

O.  O.  Ogunkoya. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  165-177,  May  1988.  3  fig,  4  tab,  22  ref. 

Descriptors:  'Groundwater,  'Regional  analysis, 
'Surface-groundwater  relations,  'Hydrology, 
•Geohydrology,  'Seasonal  variation,  'Rainfall- 
runoff  relationships.  Model  studies,  Statistical 
methods,  Drainage  systems,  Water  resources  de- 
velopment, Nigeria. 

Fifteen  third-order  drainage  basins  (1:50,000)  on 
the  Basement  Complex  rocks  of  southwestern  Ni- 
geria are  classified  into  hydrological  regions  using 
hydrological  response  parameters  of  average  daily 
mean  specific  discharge;  daily  mean  specific  dis- 
charges equalled  or  exceeded  90%,  50%  and  10% 
of  the  study  period;  variability  index  of  flow;  re- 
cession constant  of  flow  from  peak  discharge  at  the 
end  of  the  rainy  season  to  minimum  discharge  in 
the  dry  season;  total  annual  runoff;  total  runoff 
within  the  dry  season;  dry  season  runoff  as  a 
percentage  of  total  annual  runoff;  runoff  coeffi- 
cient; and,  number  of  days  during  the  study  period 
when  there  was  no  flow.  An  ordination  technique 
and  a  classification  algorithm  derived  from  cluster 
analysis  technique  and  incorporating  analysis  of 
variance  tests  to  determine  the  level  of  significance 
of  the  homogeneity  of  derived  classes,  were  used 
to  classify  the  fifteen  basins  into  five  hydrological- 
ly  homogeneous  regions.  The  constituent  basins  of 
each  region  were  observed  to  share  common  basin 
geology.  It  was  observed  that  those  drainage 
basins  having  at  least  50%  of  their  basin  area 
underlain  by  quartzitic  rocks  form  two  groups  and 
have  the  most  desirable  or  optimal  hydrologic 
response  patterns,  desirability  or  optimality  being 
in  terms  of  ability  to  potentially  meet  water  re- 
source development  requirements  (i.e.  high  peren- 
nial discharge,  low  variability  and  large  ground- 
water contribution  to  stream  flow).  The  basins 
predominantly  underlain  by  granitic  gneisses  and 
amphibolitic  rocks  have  much  poorer  hydrologic 
response  patterns.  Hydrological  regionalization  in 
southwestern  Nigeria  appears  to  be  influenced  by 
drainage  basin  geology  while  percentage  area  of 
the  basin  underlain  by  massive  quartzites  could  be 
used  as  an  index  of  occurrence  of  desirable  hydro- 
logic  response  pattern.  (Author's  abstract) 
W88-09922 


LEAF  DECOMPOSITION  IN  AN  OZARK  CAVE 
AND  SPRING, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09924 


VARIABILITY  IN  BENTHIC  INVERTEBRATE 
DENSITY  ESTIMATES  FROM  STREAM  SAM- 
PLES, 

Chadwick  and  Associates,  Littleton,  CO. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09927 


MUSSEL  FAUNA  ASSOCIATED  WITH  WING 
DAMS  IN  POOL  7  OF  THE  MISSISSIPPI 
RIVER, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09928 


MORPHOLOGY  AND  ECOLOGY  OF  URNA- 

TELLA  GRACILLS  LEIDY,  (ENTOPROCTA),  A 

FRESHWATER  MACROINVERTEBRATE 

FROM  ARTIFICIAL  RIFFLES  OF  THE  TOM- 

BIGBEE  RIVER,  MISSISSIPPI, 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09933 


NOTE  ON  THE  OCCURRENCE  OF  UNUSUAL 
PATCHES  OF  SENESCENT  PERIPHYTON  IN 
AN  OKLAHOMA  STREAM, 
Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09936 


FACTORS  AFFECTING  THE  DISTRIBUTION 
OF  SPHAERIID  BIVALVES  IN  BRITANNIA 
BAY  OF  THE  OTTAWA  RIVER, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09944 


ENVIRONMENT  ORIENTED  MANAGEMENT 
SYSTEM  OF  RD/ER  BASIN:  CASE  STUDY  IN 
YAHAGI  RIVER  BASIN,  CENTRAL  JAPAN, 

Nagoya  Univ.  (Japan).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-09949 


TRANSFER  AND  OCCURRENCE  OF  LARGE 
MERCURY  RESISTANCE  PLASMIDS  IN 
RIVER  EPILJTHON, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09965 


IMPACT  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  IN  MOUNTAIN  STREAMS: 
III.  MACROZOOBENTHIC  PRODUCTION, 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09971 


LOG-LOGISTIC  FLOOD  FREQUENCY  ANAL- 
YSIS, 

Saint  Andrews  Univ.  (Scotland). 
M.  I.  Ahmad,  C.  D.  Sinclair,  and  A.  Werrity. 
Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  3/4, 
p  205-224,  April   15,   1988.  7  fig,  7  tab,  24  ref. 

Descriptors:  'Flood  frequency,  'Statistical  meth- 
ods, 'Frequency  distribution,  'Probabalistic  proc- 
ess, Mathematical  analysis,  Least  squares  method, 
Scotland. 

The  log-logistic  (LLG)  distribution  is  evaluated 
for  flood  frequency  analysis.  Some  of  its  properties 
and  methods  of  parameter  estimation  are  given, 
including  a  new  method  based  on  generalized  least 
squares  (GLS),  The  performance  of  the  log-logistic 
distribution  is  compared  with  those  of  the  general- 
ized extreme  values  (GEV),  three  parameter  log- 
normal  (LN3),  and  three  parameter  Pearson  (P3) 
distributions.  The  results  are  reported  in  terms  of 
empirical  distribution  function  tests  of  goodness  of 
fit,  on  both  individual  and  regional  flood  series 
through  the  application  of  these  distributions  to  a 
set  of  reasonably  long  annual  maximum  series  for 
part  of  Scotland.  Some  reproductive  properties  of 
LLG  and  GEV  are  also  compared,  In  terms  of 
four  key  properties  the  LLG  performs  better  than 
the  GEV,  LN3,  and  P3  distributions  and  is  thus 
commended  for  further  analysis.  (Author's  ab- 
stract) 
W88-09974 


EXPERIMENTAL  STUDIES  IN  STREAM-AQ- 
UIFER INTERACTION  ALONG  THE  ARKAN- 
SAS RIVER  IN  CENTRAL  KANSAS:  FIELD 
TESTING  AND  ANALYSIS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09976 


STORAGE-EFFECTIVE   DRAINAGE   RUNOFF 
MODEL, 

Alberta  Dept.  of  Environment,  Edmonton. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09978 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

DISTRIBUTION  OF  MACROPHYTES  IN  RE- 
LATION TO  ENVIRONMENTAL  FACTORS  IN 
THE  TER  RIVER,  NORTHEAST  SPAIN, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09990 


FACTORS  AFFECTING  THE  BENTHIC  COM- 
MUNITY STRUCTURE  OF  A  DISCONTINU- 
OUS STREAM  IN  GUADELUPE  MOUNTAINS 
NATIONAL  PARK,  TEXAS, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09998 


COMPARISON  OF  INSECT  EMERGENCE 
FROM  NATURAL  AND  ARTIFICIALLY  MODI- 
FIED SECTIONS  OF  A  STREAM,  THE  FUH- 
LENAU,  IN  SCHLESWIG-HOLSTEIN  (VERG- 
LEICHENDE  EMERGENZSTUDIEN  AN 
EINEM  NATURNAHEN  UND  EINEM  NATUR- 
FERNEN  ABSCHNnT  DES  FLIESSGEWAS- 
SERSYSTEMS  DER  FUHLENAU,  IN  SCHLES- 
WIG-HOLSTEIN), 

Kiel  Univ.  (Germany,  F.R.).  Zoologisches  Inst.und 
Museum. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09999 


INFLUENCE  OF  SPATIAL  VARIABILITY  AND 
SCALE  EFFECTS  ON  THE  PARAMETERIZA- 
TION OF  HYDROLOGIC  RESPONSE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
and  Operations  Research. 
E.  F.  Wood. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155411/ 
AS.  A13  in  paper  copy,  A01  in  microfiche.  Final 
Report,  Princeton  University,  Water  Resources 
Program,  December  1987.  283  p.  Contract  No. 
USGS  14-08-0001-G1138. 

Descriptors:  *Runoff  production,  'Rainfall-runoff 
relationships,  'Spatial  variability,  'Infiltration, 
'Hydrologic  models,  Catchment  response,  Sto- 
chastic processes,  Model  studies,  Hydrologic  re- 
sponse, Representative  elementary  areas. 

The  overall  objective  of  the  proposed  research  was 
to  investigate  the  effect  of  spatial  variability  on  the 
parameterization  of  hydrologic  models  for  rainfall- 
runoff  transformation  over  a  range  of  scales.  This 
work  was  divided  into  three  tasks:  (1)  Derivation 
of  the  statistics  of  spatially  averaged  runoff  pro- 
duction (infiltration  and  runoff)  under  spatially 
variable  soil,  topography  and  rainfall.  (2)  Develop- 
ment of  the  concept  of  a  representative  elementary 
area  (REA)  for  spatial  averaging  of  hydrologic 
processes.  (3)  Investigation  of  the  transition  of 
hydrologic  response  as  the  averaging  area  passes 
from  smaller  to  larger  scales,  and  of  the  relations 
among  parameterization  of  hydrologic  processes  at 
different  scales.  The  following  models  were  devel- 
oped for  runoff  production  (1)  a  space-time  rainfall 
generator  at  the  rainband  scale  and  (2)  a  runoff 
production  model  that  includes  both  infiltration 
excess  using  soil  hydraulic  properties  and  satura- 
tion excess  using  the  topographic  index  of  Beven 
and  Kirkby.  These  models  were  used  to  investigate 
the  aforementioned  tasks.  Results  show  that  the 
concept  of  a  Representative  Elementary  Area 
(REA)  exists  and  is  the  fundamental  spatial  build- 
ing block  for  catchment  modeling.  For  the  investi- 
gated topography,  the  REA  was  about  1  sq.  km. 
At  areas  smaller  than  the  REA,  the  actual  pattern 
of  soil  and  rainfall  are  REA  needed  for  accurate 
modeling:  for  areas  larger  than  the  RFA,  the  de- 
rived macro-scale  model  using  the  statistics  of  soil 
and  rainfall  patterns  gives  good  results.  (USGS) 
W88- 10024 


ECONOMIC  AND  PREDICTIVE  RELIABILITY 
IMPLICATIONS  OF  STORMWATER  DESIGN 
METHODOLOGIES, 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-1O03O 


STUDY  OF  RUNOFF  AND  EROSION  PROC- 
ESSES USING  LARGE  AND  SMALL  RAIN- 
FALL SIMULATORS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
T.  J.  Ward. 

New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  215, 
November  1986.  71  p,  17  fig,  12  tab,  21  ref.  Con- 
tract 28-C2-269(USDA).  State  Project  1423672. 

Descriptors:  'Computer  models,  'Data  collection, 
'Hydrologic  models,  'Hydrologic  processes,  Infil- 
tration, Parametric  hydrology,  Runoff  plot,  Sedi- 
ment yield,  Simulated  rainfall,  Soil  erosion,  Water- 
sheds. 

Estimation  of  runoff  and  sediment  yield  from 
small,  ungaged  watersheds  is  a  difficult  hydrologic 
task.  Process  oriented  mathematical  models  can  be 
an  important  part  in  the  solution  of  this  task. 
Models,  however,  require  some  information  which 
is  directly  related  to  the  hydrologic  processes  oc- 
curring on  the  watershed.  Rainfall  simulation  is  an 
important  experimental  technique  for  gathering 
such  information.  Two  different  simulators  were 
compared  on  three  sites  in  New  Mexico.  A  small 
area  simulator,  10  sq  ft,  and  a  large  area  simulator, 
approximately  2000  sq  ft,  were  operated  for  a  total 
of  60  plot  experiments.  The  large  simulator  was 
modified  and  operated  with  variable  intensity  rain- 
fall and  with  overland  flow  without  rainfall  for 
some  of  the  experiments.  Analysis  of  the  data 
indicates  that  the  simulators  provide  similar  results 
for  hydrologic  processes,  and  that  sediment  yields 
averaged  about  2.7  times  higher  for  the  small  simu- 
lator. Addition  of  the  variable  intensity  and  over- 
land flow  capabilities  to  the  large  simulator  have 
provided  a  means  for  isolating  and  studying  those 
two  important  processes.  (Ward-NM  St.  U.) 
W88-10045 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

J.  B.  Campbell. 

Available   from   the   OFSS,   USGS,   Box   25425, 

Lakewood,  CO  80225.  USGS  Open-File  Report 

87-384,  1987.  161  p,  11  fig,  1  tab,  12  ref. 

Descriptors:  'Rainfall,  'Stream  discharge,  'Urban 
runoff,  'Storm  runoff,  'Rainfall-runoff  relation- 
ships, 'New  Jersey,  Urbanization,  Rainfall  rate, 
Flood  peak,  Somerset  County. 

Rainfall-runoff  data  are  presented  for  eight  urban- 
izing drainage  basins  in  Somerset  County,  New 
Jersey,  for  the  1980  through  1984  water  years.  In 
order  to  improve  the  existing  methods  for  estimat- 
ing flood  frequency  and  magnitude  throughout  the 
county,  and  to  assist  the  county  in  its  flood-moni- 
toring efforts  by  providing  real-time  data,  rainfall- 
runoff  data  were  collected  and  a  data  base  was 
created.  The  rainfall-runoff  data  were  recorded  at 
5-minute  intervals  and  were  stored  in  the  U.S. 
Geological  Survey,  New  Jersey  District  computer. 
Rainfall  data  were  collected  at  two  sites  within 
each  drainage  basin  in  order  to  improve  areal 
coverage  and  data  continuity.  Data  from  eight 
rainfall-runoff  gaging  stations  and  eight  auxiliary 
rainfall  gages  are  summarized.  Rainfall  and  runoff 
data  for  selected  storms  also  are  summarized. 
(USGS) 
W88-10O49 


HYDROLOGY  OF  AREA  53,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAINS 
COAL  PROVINCES,  COLORADO,  WYOMING, 
AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

N.  E.  Driver,  J.  M.  Norris,  and  G.  Kuhn. 
Available   from   the   OFSS,   USGS,    Box   25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  83-765,  1984.  93  p,  70  fig,  8 
tab,  181  ref. 

Descriptors:  'Geohydrology,  'Coal,  'Hydrology, 
•Surface-water  quality,  'Groundwater  quality, 
'Yampa  River,  'White  River,  'Colorado,  Surface 
water,  Groundwater,  Wyoming,  Utah. 


The  hydrology  of  Area  53  in  northwestern  Colora- 
do, south-central  Wyoming,  and  northeastern  Utah 
was  characterized.  The  two  major  rivers,  the 
Yampa  and  the  White  Rivers,  originate  in  humid 
granitic  and  basaltic  mountains,  then  flow  over 
sedimentary  rocks  underlying  semiarid  basins  to 
their  respective  confluences  with  the  Green  River. 
Annual  precipitation  in  the  mountains,  as  much  as 
60  inches,  is  generally  in  the  form  of  snow.  Snow- 
melt  produces  most  streamflow.  Precipitation  in 
the  lower  altitude  sedimentary  basins,  ranging 
from  8  to  16  inches,  is  generally  insufficient  to 
sustain  streamflow;  therefore,  most  streams  origi- 
nating in  the  basins  (where  most  of  the  steams  in 
coal-mining  areas  originate)  are  ephemeral. 
Streamflow  quality  is  best  in  the  mountains  where 
dissolved-solids  concentrations  generally  are  small. 
As  streams  flow  across  the  sedimentary  basins  min- 
eral dissolution  from  the  sedimentary  rocks  and 
irrigation  water  with  high  mineral  content  increase 
the  dissolved-solids  concentrations  in  a  down- 
stream direction.  Groundwater  supplies  are  re- 
stricted by  the  low  yields  of  wells  due  to  small 
permeability.  Most  groundwater  use  is  for  domes- 
tic and  stock-watering  purposes.  Dissolved-solids 
concentrations  for  aquifers  sampled  in  Area  53 
range  from  a  minimum  of  46  milligrams  per  liter  to 
a  maximum  of  109,000  milligrams  per  liter.  (USGS) 
W88-10055 


GEOHYDROLOGIC  AND  SURFACE-WATER 
DATA  FOR  THE  SACO  RIVER  VALLEY  GLA- 
CIAL AQUIFER  FROM  BARTLETT,  NEW 
HAMPSHIRE  TO  FRYEBURG,  MAINE:  OCTO- 
BER 1983  THROUGH  JANUARY  1986, 
Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10056 


INVESTIGATION  OF  TECHNIQUES  TO  ESTI- 
MATE RAINFALL-LOSS  PARAMETERS  FOR 
ILLINOIS, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W88- 10064 


HYDRAULICS  AND  BED  MATERIAL  TRANS- 
PORT AT  HIGH  FINE  SUSPENDED  SEDI- 
MENT CONCENTRATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-10085 


2F.  Groundwater 


MANUAL    OF    GROUND-WATER    QUALITY 
SAMPLING  PROCEDURES, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-O8970 


GROUND-WATER  TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

S.  N.  Davis,  D.  J.  Campbell,  H.  W.  Bentley,  and  T. 

J.  Flynn. 

National   Water  Well   Association,   Worthington, 

Ohio.  1985.  200  p,  36  fig,  13  tab,  168  ref,  5  append. 

EPA  Contract  CR-8 10036. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  Groundwater  pollution,  'Tracers, 
•Groundwater,  Geohydrology,  Permeability  coef- 
ficient, Porosity,  Dyes,  Viruses,  Gases,  Bacteria, 
Yeast,  Radionuclides,  Temperature. 

As  used  in  geohydrology,  a  tracer  is  matter  or 
energy  carried  by  groundwater  which  will  give 
information  concerning  the  direction  of  movement 
and/or  velocity  of  the  water  and  potential  con- 
taminants which  might  be  transported  by  the 
water.  If  enough  information  is  collected,  the  study 
of  tracers  can  also  help  with  the  determination  of 
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lydraulic  conductivity,  porosity,  dispersivity, 
hemical  distribution  coefficients,  and  other  geo- 
lydrologic  parameters.  A  tracer  can  be  entirely 
atural,  such  as  fuel  oil  from  a  ruptured  storage 
ink;  or  it  can  be  introduced  intentionally,  such  as 
yes  placed  in  water  flowing  within  limestone 
averns.  The  purpose  of  this  manual  is  to  provide  a 
uide  to  the  use  of  groundwater  tracers  for  prac- 
icing  engineers,  hydrologists,  and  groundwater 
eologists.  Specifically,  the  manual  is  concerned 
/ith  the  selection  of  tracers,  their  field  application, 
ollection  of  samples  containing  tracers,  sample 
nalysis,  and  interpretation  of  the  results.  Types  of 
racers  presented  are:  temperature,  solid  particles, 
east,  bacteria,  viruses,  spores,  ions,  dyes,  gases, 
table  isotopes,  and  radionuclides.  (Lantz-PTT) 
V88-08971 


[ROUND- WATER  MODELING, 

ieoTrans,  Inc.,  Reston,  VA. 

.  W.  Mercer,  and  C.  R.  Faust. 

lational  Water  Well  Association,   Worthington, 

)hio.  1981.  60  p,  40  fig,  2  tab,  8  ref. 

)escriptors:  'Groundwater  movement,  'Model 
:udies,  Hydrologic  models,  Mathematical  models, 
lumerical  analysis. 

"his  book  explains  basic  concepts  in  mathematical 
nd  numerical  methods  for  groundwater  modeling, 
nd  also  presents  the  limitations  and  uses  of 
roundwater  models  as  they  are  applied  to  help 
5lve  the  complicated  groundwater  problems  of 
xlay.  The  articles  represent  chapters  and  are  or- 
anized  as  follows:  (1)  overview;  (2)  mathematical 
todels;  (3)  numerical  models;  (4)  applications;  and 
>)  recent  developments.  This  book,  by  itself,  is  not 
ifficient  to  perform  a  modeling  study;  it  is  de- 
gned  to  be  used  with  other,  more  detailed  refer- 
nces.  The  goal  is  to  fill  the  gap  between  those 
'ho  develop  models,  and  hydrologists  and  manag- 
rs  who  apply  models  and  make  use  of  modeling 
:sults.  (Lantz-PTT) 
/88-08975 


ROUND  WATER  HYDROLOGY  FOR  WATER 
iTJLL  CONTRACTORS. 

tational  Water  Well   Association,   Worthington, 

IH. 

[ational  Water  Well  Association,   Worthington, 

ihio.  1982.  288  p.  Edited  by  Stuart  Smith,  John 

oehlman,  Dana  Armitage,  David  Nielsen,  Joseph 

itchie,  and  Harold  Heiss. 

•escriptors:  'Groundwater,  *Geohydrology,  *Hy- 
rologic  studies,  *Wells,  Drilling,  Groundwater 
rotection,  Filtration,  Aquifers. 

his  manual,  based  on  a  1969  edition,  is  an  intro- 
uction  to  groundwater,  geology  and  tools  for 
nding  and  quantifying  groundwater  supplies.  As 
roundwater  is  so  closely  involved  with  its  geolog- 
:  surroundings,  more  information  is  devoted  to 
eolpgic  topics  than  is  usual  in  hydrology  texts, 
ectional  divisions  address  the  following  topics:  (1) 
reology  (includes  some  principles  of  geology, 
xuctures  and  landscapes,  and  faults);  (2)  Hydrolo- 
y  (includes  the  hydrologic  cycle,  unconfined  or 
'ater  table  aquifers,  confined  or  artesian  ground- 
'ater,  and  springs);  (3)  Tools  for  studying  ground- 
'ater  systems;  (4)  The  resource  and  its  protection; 
nd  (5)  Groundwater  resources  and  drilling  in  the 
'nited  States  and  Caribbean  Islands.  (Lantz-PTT) 
/88-08977 


VTRODUCTION  TO  ARTIFICIAL  GROUND- 
WATER RECHARGE, 

obert    S.    Kerr   Environmental    Research    Lab., 
ida,  OK.  Ground  Water  Research  Branch, 
or  primary  bibliographic  entry  see  Field  4B. 

V88-08980 


1ETHODS  FOR  DETERMINING  THE  LOCA- 
lON  OF  ABANDONED  WELLS, 

lational   Water  Well   Association,   Worthington, 

)H. 

'or  primary  bibliographic  entry  see  Field  7B. 

V88-08982 


AQUIFER  ANALYSIS:  A  COMPREHENSIVE 
COLLECTION  OF  THE  MOST  IMPORTANT 
LITERATURE  RELATING  TO  AQUIFER 
ANALYSIS. 

Association  of  Ground  Water  Scientists  and  Engi- 
neers, Dublin,  Ohio.  635  p.  Selected  by  Dr.  Yilder 
Senay. 

Descriptors:  'Groundwater,  'Aquifers,  'Water 
analysis,  'Literature  review,  Information  ex- 
change, Confined  aquifers,  Anisotropy,  Draw- 
down, Flowing  wells,  Fracture  permeability, 
Groundwater  barriers. 

This  volume  contains  a  comprehensive  collection 
of  papers  prepared  for  an  intensive  5-day  course  of 
study.  They  provide  a  retrospective  review  of 
literature  pertaining  to  aquifer  analysis.  Sections 
present  material  on:  (1)  confined  aquifers;  (2)  semi- 
confined  aquifers;  (3)  water  table  aquifers;  (4)  kar- 
stified  aquifers;  (5)  anisotropic  aquifers;  (6)  con- 
stant head  tests;  (7)  step-drawdown  tests;  (8)  slug 
test  analysis;  (9)  analysis  of  low-permeability  for- 
mations; and  (10)  fractured  bedrock  aquifers. 
(Lantz-PTT) 
W88-08985 


CONSTRUCTION    DEWATERING:    A    GUIDE 
TO  THEORY  AND  PRACTICE, 

Moretrench  American  Corp.,  Rockaway,  NJ. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-08989 


PROCEEDINGS  OF  THE  FIRST  NATIONAL 
OUTDOOR  ACTION  CONFERENCE  ON  AQUI- 
FER RESTORATION,  GROUND  WATER  MON- 
ITORING AND  GEOPHYSICAL  METHODS. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-08991 


INNOVATIVE  BIOLOGICAL  TREATMENT  OF 
CONTAMINATED  GROUNDWATER, 

DETOX,  Inc.,  Dayton,  OH. 

For   primary  bibliographic   entry   see   Field   5G. 

W88-08992 


SMALL  SCALE  WATER  TREATMENT  SYS- 
TEMS FOR  REMEDIATING  CONTAMINATED 
GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-08993 


DRAWDOWN    IMPACTS    IN    DENSE    NON- 
AQUEOUS PHASE  LIQUIDS, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

For  primary   bibliographic   entry   see   Field   5G. 
W88-08994 


HYDROCARBON  RECOVERY  PUMP  FOR 
LOW  TRANSMISSIVITY  AQUIFERS, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-08995 


GROUND  WATER  MONITORING  AND  MITI- 
GATION EFFORTS  AT  AN  INACTIVE  TAIL- 
INGS POND  IN  NORTHWEST  MONTANA, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08996 


AMMONIA  AND  NITRATE  MIGRATION 
FROM  THE  VADOSE  ZONE  TO  THE 
GROUND  WATER  SYSTEM:  CONTAINMENT, 
RECOVERY,  AND  NATURAL  RESTORATION, 

In-Situ,  Inc.,  Laramie,  WY. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08997 


CONTROL  OF  GROUND  WATER  CONTAMI- 
NATION IN  AN  ALLUVIAL  FAN  AQUIFER  BY 
A  DUAL  HYDRAULIC  BARRIER, 

Stauffer  Chemical  Co.,  Richmond,  CA. 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

For   primary   bibliographic   entry   see   Field   5G. 
W88-08998 


REMEDIATION  OF  HYDROCARBON  CON- 
TAMINATION WITHIN  TRENCH-FILL  MATE- 
RIALS ASSOCIATED  WITH  A  48-INCH 
WATER  MAIN, 

WESTEC  Services,  Inc.,  San  Diego,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-08999 


DECONTAMINATION  OF  RUBBER  HOSE 
AND  'TEFLON'  TUBING  FOR  GROUND 
WATER  SAMPLING, 

California  Regional  Water  Quality  Control  Board, 

Sacramento.  Central  Valley  Region. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09000 


RESOLUTION  PROBLEMS  WITH  OBTAIN- 
ING  ACCURATE  GROUND  WATER  ELEVA- 
TION MEASUREMENTS  IN  A  HYDROGEO- 
LOGIC  SITE  INVESTIGATION, 

EMCON  Associates,  San  Jose,  CA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09001 


VALUE  OF  ON-SITE  MEASUREMENTS  IN 
MAXIMIZING  GROUND  WATER  SAMPLE\G 
RELIABILITY, 

Hydrolab  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09002 


FALSE  WHAT:  FALSE  POSITIVE  RATES  IN 
GROUNDWATER  MONITORING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09003 


GROUND  WATER  SAMPLING:  ADDRESSENG 
THE  TURBULENT  INCONSISTENCIES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09004 


NUMERICAL  EVALUATION   OF  MONITOR- 
ING WELL  DESIGN, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09006 


USE  OF  GROUND  WATER  TRACER  DURING 
WELL  INSTALLATION, 

Woodward-Clyde  Consultants,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09007 


MONITOR  WELLS  FOR  DEPTH-DISCRETE 
SAMPLING:  A  COST-EFFECTIVE  ALTERNA- 
TIVE DESIGN, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09008 


INSTALLATION  OF  A  SEDIMENT-FREE 
MONITORING  WELL  IN  FINE-GRAINED 
SEDIMENT, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09009 


USE  OF  ODEX  DRILLING  SYSTEM  FOR 
MONITORING  WELL  INSTALLATION  IN  AQ- 
UIFER CONTAINING  GLACIAL  BOULDERS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09012 
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Field  2— WATER  CYCLE 


■ 


Group  2F — Groundwater 

USING  THE  DRILL  THROUGH  CASING 
HAMMER  METHOD  FOR  MONITORING 
WELL  CONSTRUCTION  AND  WATER  QUAL- 
ITY CHARACTERIZATION  IN  A  METAL  CON- 
TAMINATED GRAVEL,  COBBLE  AND  BOUL- 
DER AQUIFER, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09013 


USE  OF  A  MATHEMATICAL  MODEL  TO 
DESIGN  LYSIMETER  NETWORKS  FOR  SUR- 
FACE IMPOUNDMENTS  AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09014 


FACTORS    AFFECTING    THE    UTILITY    OF 
SOIL  VAPOR  ASSESSMENT  DATA, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09015 


SOn   GAS   SAMPLING   STRATEGIES:   DEEP 
VS.  SHALLOW  AQUIFERS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09016 


NEUTRON  MONITORING  IN  THE  UNSATU- 
RATED ZONE, 

LeRoy  Crandall  and  Associates,  Glendale,  CA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09017 


IN-SITU        HYDRAULIC        CONDUCTIVITY 

MEASUREMENTS  OF  SLOWLY  PERMEABLE 

MATERIALS  USING  A  MODIFIED  GUELPH 

PERMEAMETER   AND   THEGUELPH   INFIL- 

TRAMETER, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-O9018 


APPLICATION  OF  GRAVITY  AND  SEISMIC 
METHODS  IN  HYDROGEOLOGICAL  MAP- 
PING AT  A  LANDFILL  SITE  IN  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-O9019 


APPLICATION    OF    SEISMIC    REFRACTION 

AND  TERRAIN   CONDUCTIVITY   METHODS 

AT  A  GROUND  WATER  POLLUTION  SITE  IN 

NORTH-CENTRAL  NEW  JERSEY, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton.  Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09020 


OFF-END  SURFACE  SEISMIC  REFLECTION 
SOUNDING  WITH  VERTICAL  SEISMIC  PRO- 
FILING IN  GLACIAL  TERRAIN, 

Minnesota  Dept.  of  Natural  Resources,  St.  Paul. 

Div.  of  Waters. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09021 


USE  OF  GROUND-PENETRATING  RADAR 
FOR  DETERMINING  DEPTH  TO  THE  WATER 
TABLE  ON  CAPE  COD,  MASSACHUSETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09022 


SHALLOW  STRATIGRAPHIC  REFLECTIONS 
FROM  GROUND  PENETRATING  RADAR, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
WX8-09023 


CHARACTERIZATION  OF  AN  ABANDONED 
WASTE  SITE  USING  PROTON  MAGNETOME- 
TRY  AND  COMPUTER  GRAPHICS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09024 


USE  OF  AN  ELECTROMAGNETIC  INDUC- 
TION TECHNIQUE  IN  SUBSURFACE  HYDRO- 
CARBON INVESTIGATIONS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09O25 


USE  OF  TIME  DOMAIN  ELECTROMAGNET- 
IC SOUNDINGS  FOR  MAPPING  SEA  WATER 
INTRUSION  IN  MONTEREY  CO.,  CA.:  A  CASE 
HISTORY, 

Monterey  County  Food  Control  and  Water  Con- 
servation District,  Salinas,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09026 


GEOPHYSICAL  GROUND  WATER  MONITOR- 
ING PROGRAM  FOR  A  SANITARY  LAND- 
FILL: IMPLEMENTATION  AND  PRELIMI- 
NARY ANALYSIS, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09027 


DETAILED  SUBSURFACE  MAPPING  OF 
FRACTURE  CLOSURE  IN  A  CRYSTALLINE 
BEDROCK  FORMATION, 

Buchart-Horn,  Inc.,  York,  PA. 
G.  A.  Johnson,  and  T.  E.  Saylor. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  643-657.  4  fig,  11  ref. 

Descriptors:  *Water  table,  'Vertical  electrical 
sounding,  'Water-bearing  formations,  'Aquifer 
characteristics,  'Resistivity,  'Mapping,  'Fractures, 
•Analytical  methods,  'Measuring  instruments, 
•Model  studies,  'Data  interpretation,  'Ground- 
water monitoring,  'Groundwater  management, 
•Hydraulic  conductivity,  'Permeability  coeffi- 
cient, 'Groundwater  movement,  'Sampling  de- 
vices, 'Remote  sensing,  'Geophysics,  Computers, 
Mathematical  studies,  Aquifers,  Monitoring  wells, 
Solute  transport,  Groundwater,  Pennsylvania, 
Aquitards. 

Using  a  commercially  available  automated  electri- 
cal resistivity  investigation  device,  59  vertical  elec- 
trical soundings  (VES)  were  conducted  in  a  close- 
ly-spaced exploratory  grid.  Reducing  the  large 
volume  of  field  data  with  mainframe  computer 
processing,  the  data  was  converted  to  Wenner 
apparent  resistivity  values.  Microcomputers  were 
then  used  to  model  the  Wenner  values  to  define 
the  subsurface  electrical  resistivity  units,  including 
the  thickness  and  true  resistivity  of  the  subsurface 
layers.  The  modeling  results  were  interpreted 
based  on  geologic  and  hydrogeologic  concepts. 
Conventional  engineering/geologic  methods  were 
used  to  confirm  the  presence  and  location  of  the 
aquifer,  aquitard,  and  the  unique  interface  existing 
between  these  two  hydrogeologic  units.  During 
construction  of  exploratory  wells  by  air  rotary 
methods,  a  definite  lithological  interface  was  en- 
countered at  the  proposed  aquifer-aquitard  inter- 
face. Piezometric  nests,  down-hole  geophysics, 
pump  tests,  and  NX  core  borings  were  used  to 
confirm  and  better  define  the  geologic  and  hydro- 
geologic  characteristics  of  the  Marburg  Schist 
(unit  of  the  Wissahickon  Formation  Pennsylvania). 
The  electrical  resistivity  investigation,  in  combina- 
tion with  sound  geologic  and  hydrogeologic  con- 
cepts provided  for  the:  (1)  identification  of  differ- 
ent lithological  and  hydrogeologic  units  not  previ- 
ously defined;  (2)  establishment  of  a  relationship 
between  electrical  resistivity  and  hydraulic  con- 
ductivity; (3)  detailed  mapping  of  the  groundwater 
system,  including  flow  directions,  boundaries,  and 
aquifer  isopachs;  and  (4)  delineation  of  opened  or 
closed  fractures  within  a  crystalline  bedrock  envi- 
ronment. (See  also  W88-08991)  (Author's  abstract) 
W88-09028 


RESOURCE  DOCUMENT  FOR  CONSIDER- 
ATION OF  THE  NEWBERG  AREA  AQUIFER 
AS  A  SOLE  SOURCE  AQUIFER. 

Environmental  Protection  Agency,  Seattle,  WA. 
Office  of  Ground  Water. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-224671. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
July  1987.  12  p,  1  tab,  7  ref,  1  map. 

Descriptors:  'Newberg  aquifer,  'Drinking  water, 
'Water  supply  development,  'Aquifer  manage- 
ment, 'Aquifer  characteristics,  Aquifers,  Ground- 
water management,  Environmental  impact  state- 
ment, Water  supply,  Public  health,  Washington, 
Safe  Drinking  Water  Act,  Water  demand,  Ground- 
water recharge,  Groundwater  pollution. 

On  January  16,  1984,  the  Region  10  Office  of  the 
Environmental  Protection  Agency  (EPA)  received 
a  petition  from  the  Newberg  Organization,  Inc.  to 
designate  the  Newberg  Aquifer  in  the  state  of 
Washington  as  a  sole  source  of  drinking  water  for 
that  area.  This  document  summarizes  available  in- 
formation on  the  petitioned  area  and  its  ground- 
water resources  to  provide  a  basis  for  EPA  action 
regarding  sole  source  aquifer  designation  under  the 
Safe  Drinking  Water  Act.  The  geography,  climate, 
population,  geology,  and  occurrence  of  ground- 
water for  the  Newberg  Aquifer  area  are  described. 
Aquifer  and  recharge  area  boundaries  are  dis- 
cussed along  with  surface  water,  water  supply, 
groundwater  quality,  potential  for  contamination, 
and  alternative  water  sources  for  the  sole  source 
petition  area.  (Geiger-PTT) 
W88-09033 


ORGANIC  COMPOUNDS  AT  THE  SRP  OLD 
BURIAL  GROUND  FOR  LOW-LEVEL  RADIO- 
ACTIVE WASTE, 

Savannah  River  Lab.,  Aiken,  SC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-O9035 


MONITOR  WELL  INSTALLATION  AT  K-1407- 
B  AND  K-1407-C  SURFACE  IMPOUNDMENTS 
AT  THE  OAK  RIDGE  GASEOUS  DIFFUSION 
PLANT, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09086 

BASIC  DATA  REPORT,  DRILLING  AND  WELI 
INSTALLATION  AT  TEST  SITES  MSB-12  ANB 
MSB-34. 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 
Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA.  22161,  as  DE87-010161 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche 
January  1984.  8  p,  1  fig,  1  tab,  4  append.  Repor 
No.  DOE/SR/00001-T123. 

Descriptors:  'Aquifer  characteristics,  'Test  wells 
•Network  design,  •Drilling,  *Core  logging,  *Mon 
itoring,  Deep  wells,  Boreholes,  Aquifer  testing 
Geology,  Savannah  River  Plant,  South  Carolina 
Remote  sensing,  Geologic  formations,  Aquifers 
Groundwater  management,  Geohydrology. 

The  work  performed  by  Geraghty  and  Miller,  Inc 
at  test  sites  MSB-12  and  MSB-34  in  the  A-M  Are 
of  the  Savannah  River  Plant  is  documented.  At  sit 
MSB-12,  two  monitoring  wells  were  drilled  am 
completed  in  the  upper  part  of  the  Middendot 
(Tuscaloosa)  Formation.  The  subsurface  geolog: 
at  site  MSB-34  was  explored  by  a  test  hole  drillei 
in  two  stages  to  a  total  depth  of  660  ft  (MSB-3 
TA).  Information  obtained  from  lithologic  am 
electric  logging  was  used  in  the  design  of  a  cluste 
of  five  monitoring  wells  installed  at  the  site.  Th 
deepest  wells  of  these  five  were  the  MSB-34  TV 
and  MSB-34  TB,  installed  in  the  upper  part  of  th 
Middendorf  (Tuscaloosa)  Formation.  In  additiot 
the  well  cluster  comprises  three  shallower  mon 
toring  wells,  tapping  strata  of  Tertiary  age  s 
depths  of  268.5,  200  ft,  and  161  ft.  Data  obtame 
from  the  wells  indicates  the  absence  of  major  cla 
zones  within  the  deposits  of  Tertiary  age  at  site 
MSB-34  and   MSB-12.   At   site   MSB-34,   claye 
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sands  and  gravels  below  265  ft  are  arkosic  and 
presumably  are  part  of  the  Middendorf  (Tuscaloo- 
sa) Formation.  Predominantly  clayey  strata  have 
been  logged  from  277  to  303  ft.  At  site  MSB- 12, 
the  strata  between  236  and  273  are  silty  and  sandy 
clays,  with  clayey  sands,  that  may  be  part  of  the 
Ellenton  Formation.  The  underlying  strata,  to 
depths  of  316  ft,  are  largely  clays,  with  small 
amounts  or  lenses  of  silt  and  sand.  Clay  zones 
within  the  aquifer  are  generally  thin  and  lenticular, 
consisting  of  silty  and  sandy  clay.  An  exception  are 
the  clays  separating  the  upper  from  the  lower 
aquifer  unit  in  the  Middendorf  (Tuscaloosa)  For- 
mation, which  are  present  at  both  sites.  The  conti- 
nuity of  clay  strata,  especially  those  comprising  the 
Ellenton  Formation,  and  their  respective  vertical 
permeabilities  are  of  primary  concern  in  the 
present  aquifer-contamination  study.  A  gamma-ray 
log  evaluation  of  the  wells  penetrating  the  upper 
Middendorf  would  provide  a  much  needed  ex- 
panded hydrogeological  data  base  for  the  entire  M 
Area.  (Geiger-PTT) 
W88-09088 


Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09110 


TOXICOLOGICAL  AND  EPIDEMIOLOGICAL 
EFFECTS  OF  PESTICIDE  CONTAMINATION 
IN  CALIFORNIA  GROUND  WATER. 

California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09111 


RISK  ASSESSMENT  APPROACHES  FOR 
GROUND  WATER  CONTAMINATION  BY  PES- 
TICIDES AND  OTHER  ORGANIC  SUB- 
STANCES, 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and    Assessment 

Office. 

For  primary   bibliographic   entry  see   Field   5G. 

W88-09113 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

DESIGN,  OPERATION  AND  RESULTS  OF  A 
PILOT  PLANT  FOR  REMOVAL  OF  CON- 
TAMINANTS FROM  GROUND  WATER, 

Weston  (Roy.  F.)  Inc.,  Concord,  NH. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-09143 


GROUND-WATER    DECONTAMINATION    AT 
THE  ROCKY  MOUNTAIN  ARSENAL, 

Rubel  and  Hager,  Inc.,  Tucson,  AZ. 

For  primary  bibliographic  entry   see   Field   5G 

W88-09144 


ASSESSMENT  OF  GROUND-WATER  CON- 
TAMINATION AND  REMEDIAL  ACTION  FOR 
A  HAZARDOUS  WASTE  FACILITY  IN  THE 
GULF  COAST, 

Ecology  and  Environment,  Inc.,  Kansas  City,  KS. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09145 


EVALUATION  OF  PESTICIDES  IN  GROUND 
WATER. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09089 


PROCESSES  AND  FACTORS  AFFECTING 
TRANSPORT  OF  PESTICIDES  TO  GROUND 
WATER, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09090 


SOIL  CHARACTERISTICS  AFFECTING  PESTI- 
CIDE MOVEMENT  INTO  GROUND  WATER, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09091 


GEOHYDROLOGY  OF  A  FIELD  SITE:  STUDY 
OF  PESTICIDE  MIGRATION  IN  THE  UN- 
SATURATED AND  SATURATED  ZONES  OF 
DOUGHERTY  PLAIN,  SOUTHWEST  GEOR- 
GIA, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09094 


APPLICATIONS  OF  SURFACE  GEOPHYSI- 
CAL METHODS  TO  GROUND  WATER  POL- 
LUTION INVESTIGATIONS, 

Weston  (Roy  F.),  Inc.,  Edison,  NJ.  Raritan  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09096 


FATE      OF      ALDICARB      IN      WISCONSIN 
GROUND  WATER, 

Wisconsin  Univ.-Madison.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09101 


COMPLEXITY  OF  CONTAMINANT  DISPER- 
SAL IN  A  KARST  GEOLOGICAL  SYSTEM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Entomology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09102 


METHOD  FOR  THE  ASSESSMENT  OF 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL: USING  A  PESTICIDE  ROOT  ZONE 
MODEL  (PRZM)  FOR  THE  UNSATURATED 
ZONE, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09107 


FIELD  VALIDATION   OF  GROUND   WATER 
MODELS, 


INDUSTRY    PERSPECTIVE    ON    PESTICIDE 
AND  GROUND  WATER  LEGISLATION, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09114 


GROUND  WATER  REGULATIONS:  IMPACT, 
PUBLIC  ACCEPTANCE,  AND  ENFORCE- 
MENT, 

Wisconsin  Dept.  of  Agriculture,  Madison.  Trade 

and  Consumer  Protection. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09115 


TWO    GROUND    WATER    CONTAMINATION 
PROBLEMS:  CASE  STUDIES, 

New  York  State  Dept.  of  Health,  Albany.  Bureau 

of  Toxic  Substance  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09117 


EMERGING  ROLE  OF  PESTICIDE  REGULA- 
TION IN  FLORIDA  DUE  TO  GROUND  WATER 
CONTAMINATION, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09118 


REMEDIAL  PROGRAMS  FOR  GROUND- 
WATER SUPPLIES  CONTAMINATED  BY  GAS- 
OLINE, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09134 


SUBSURFACE  HYDROCARBON  SPILL,  IDEN- 
TIFICATION AND  RECOVERY, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09135 


TRICHLOROETHYLENE  OCCURRENCE  AND 
GROUND-WATER  RESTORATION  IN 

HIGHLY  ANISOTROPIC  BEDROCK:  A  CASE 
STUDY, 

SMC  Martin,  Inc.,  Valley  Forge,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09139 


TREATMENT  ALTERNATIVES  EVALUATION 
FOR  AQUIFER  RESTORATION, 

For  primary   bibliographic   entry   see  Field   5G. 
W88-09141 


LIMITATIONS    IN    IMPLEMENTING    AQUI- 
FER RECLAMATION  SCHEMES, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09142 


CONTAMINATED  GROUND-WATER  RECOV- 
ERY SYSTEM  ANALYSIS,  DESIGN  AND  CON- 
STRUCTION AT  A  WASTE  MANAGEMENT 
FACILITY  LOCATED  IN  A  GULF  COASTAL 
PLAIN, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09146 


DETECTION,  CORRECTION  AND  RESTORA- 
TION OF  MINING  SOLUTIONS  IN  A  CON- 
FINED AQUIFER  AT  AN  IN  SITU  URANIUM 
MINE, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09147 


LABORATORY  STUDIES  ON  NATURAL  RES- 
TORATION OF  GROUND  WATER  AFTER  IN 
SITU  LEACH  URANIUM  MINING, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09148 


MASSACHUSETTS      WATER-SUPPLY      CON- 
TAMINATION CORRECTION  PROGRAM, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09149 


COMPREHENSIVE  AQUIFER  EVALUATION 
AND  LAND-USE  PLANNING  FOR  AQUIFER 
RESTORATION  AND  PROTECTION  IN 
ACTON,  MASSACHUSETTS, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-09150 


RATIONAL  APPROACH  TO  THE  DESIGN  OF 
GROUND-WATER  MONITORING  SYSTEMS, 
USING  BAYESIAN  DECISION  THEORY, 

Holzmacher,   McLendon   and   Murrell,   Melville, 

NY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09153 


COST-EFFECTIVE  TECHNIQUE  FOR  RECON- 
NAISSANCE EVALUATION  OF  AQUIFERS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09154 


WILL  MY  MONITORING  WELLS  SURVIVE 
DOWN  THERE:  DESIGN  AND  INSTALLA- 
TION TECHNIQUES  FOR  HAZARDOUS 
WASTE  STUDIES, 

Western  Water  Consultants,  Inc.,  Sheridan,  WY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09155 


ALTERNATIVE     WELL    SEAL    IN     HIGHLY 
MINERALIZED  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09156 
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Group  2F — Groundwater 

BACKGROUND   GROUND-WATER   QUALITY 

MONITORING:        WELL        INSTALLATION 

TRAUMA, 

Jordan  Gorrill  Associates,  Portland,  ME. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09157 


TECHNIQUE  FOR  RENOVATING  CLOGGED 
MONITOR  WELLS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09158 


BORE-VOLUME  PURGING  TO  IMPROVE 
MONITORING  WELL  PERFORMANCE:  AN 
OFTEN-MANDATED  MYTH, 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09159 


LABORATORY  INVESTIGATION  OF  THE 
PURGING  BEHAVIOR  OF  SMALL-DIAMETER 
MONITORING  WELLS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09160 


CHEMICAL  PROBLEMS  IN  GROUND-WATER 
MONITORING  PROGRAMS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09161 


USE  OF  GEOPHYSICAL  TECHNIQUES  TO 
DELINEATE  GROUND-WATER  CONTAMINA- 
TION, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09164 


REFINEMENT  OF  THE  SHALLOW  SEISMIC 
REFLECTION  TECHNIQUE  IN  DETERMIN- 
ING SUBSURFACE  ALLUVIAL  STRATIGRA- 
PHY, 

Ecology  and  Environment,  Inc.,  Kansas  City,  KS. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09165 


APPROACH  TO  DRILLING  AND  INSTALLA- 
TION OF  GROUND-WATER  MONITORING 
WELLS  ON  HAZARDOUS  WASTE  SITES, 

For  primary  bibliographic  entry  see  Field  7  A. 
W88-09167 


GROUND-WATER  MONITORING  IN  CLAY- 
RICH  STRATA  -  TECHNIQUES,  DIFFICUL- 
TIES AND  POTENTIAL  SOLUTIONS, 

Becon   Construction   Co.,   Houston   TX.   Mining 

Services  Group. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09170 


MONITORING  AND  MATHEMATICAL  MOD- 
ELING OF  CONTAMINATED  GROUND- 
WATER PLUMES  IN  PALEOFLUVIAL  ENVI- 
RONMENTS FOR  REGULATORY  PURPOSES, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09171 


PRACTICAL  GEOHYDROLOGICAL  ASPECTS 
OF  GROUND-WATER  CONTAMINATION, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09172 


FIELD  APPLICATIONS  OF  CHEMICAL  TIME- 
SERIES  SAMPLING, 

Robert   S.    Kerr   Environmental   Research    Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09173 


VELOCITY  PLOTS  AND  CAPTURE  ZONES  OF 
PUMPING  CENTERS  FOR  GROUND-WATER 
INVESTIGATIONS, 


Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09174 


DIRECT     MEASUREMENT     OF     GASOLINE 
FLOW, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09175 


BIODEGRADATION  POTENTIAL  OF 

GROUND-WATER  BACTERIA, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
R.  J.  Larson,  and  R.  M.  Ventullo. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  402-409,  2  fig,  3  tab,  30  ref. 

Descriptors:  'Fate  of  pollutants,  *Groundwater 
pollution,  *Biodegradation,  •  Heterotrophic  bacte- 
ria, •Bacteria,  Bacterial  analysis,  Microbial  degra- 
dation, Substrates,  Oligotrophy,  Bacterial  physiol- 
ogy, Clays,  Metabolism,  Carbon  sources,  Nutri- 
ents. 

This  paper  discusses  techniques  for  measuring  the 
number,  activity  and  biodegradation  potential  of 
heterotrophic  bacteria  in  groundwater.  Data  de- 
scribing the  application  of  these  techniques  to  sus- 
pended bacteria  in  a  clay-based  groundwater 
system  are  also  presented.  Results  of  applications 
of  the  techniques  to  a  clay-based  groundwater 
system  showed  that  bacteria  were  present  at  signif- 
icant levels  in  the  groundwater  samples  tested  and 
were  the  predominant  microbial  species.  However, 
only  1  to  10  percent  of  the  total  bacteria  present 
appeared  to  be  metabolically  active  and  capable  of 
growth  on  dilute  complex  nutrient  media.  The 
activity  of  groundwater  bacteria,  based  on  turnov- 
er time  and  specific  activity  indices  for  several 
natural  substrates,  approximated  that  typical  of 
microorganisms  in  oligotrophic  surface  waters. 
The  biodegradation  potential  of  groundwater  bac- 
teria on  natural  and  xenobiotic  substrates  was  vari- 
able and  related  to  suitability  of  the  substrate  as  a 
carbon  and  energy  source.  For  degradable  sub- 
strates, rates  of  biodegradation  were  fairly  rapid, 
even  in  the  oligotrophic  ground  water  tested.  (See 
also  W88-09129)  (Friedmann-PTT) 
W88-09176 


CORRELATION  OF  GEOPHYSICAL  AND  OR- 
GANIC VAPOR  ANALYZER  DATA  OVER  A 
CONDUCTIVE  PLUME  CONTAINING  VOLA- 
TILE ORGANICS, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09178 


TWO  CASE  HISTORIES  ON  THE  DESIGN 
AND  PUMP  TESTING  OF  INDIVIDUAL 
AQUIFERS  WITH  DUAL  COMPLETED 
WELLS, 

Blatchley  Associates,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09179 


STUDY    OF   CONTAMINANT    PLUME   CON- 
TROL IN  FRACTURED-POROUS  MEDIA, 

For  primary   bibliographic   entry   see   Field   5G. 
W88-09181 


CONTAMINATED  GROUND-WATER  CON- 
TAINMENT/TREATMENT SYSTEM  AT  THE 
NORTHWEST  BOUNDARY,  ROCKY  MOUN- 
TAIN ARSENAL,  COLORADO. 

Corps  of  Engineers,  Omaha,  NE. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09182 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 


For  primary  bibliographic  entry  see   Field   5G. 

W88-09238 


PROCEEDINGS  OF  NWWA  WESTERN  RE- 
GIONAL CONFERENCE  ON  GROUND 
WATER  MANAGEMENT. 

National  Water  Well  Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09240 


CONJUNCTIVE   USE-FIRST   BY   ACCIDENT, 
NOW  BY  MANAGEMENT, 

Nebraska  Dept.  of  Water  Resources,  Omaha. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-09241 


CONJUNCTIVE  USE  AND  GROUND  WATER 
MANAGEMENT  IN  ORANGE  COUNTY,  CALI- 
FORNIA, 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09242 


CONJUNCTIVE  USE  OF  GROUND  WATER 
AND  SURFACE  WATER  IN  THE  SOUTH 
PLATTE  RIVER  BASIN-A  CASE  STUDY  OF 
THE  CENTRAL  COLORADO  WATER  CON- 
SERVANCY DISTRICT, 

Central  Colorado  Water  Conservancy  District, 
Greeley. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09243 


CONJUNCTIVE  USE  OF  BRACKISH  COASTAL 
GROUND  WATER  BASINS  IN  SAN  DIEGO 
COUNTY,  CALIFORNIA, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09244 


GROUND  WATER  RESERVOIR  MANAGE- 
MENT THROUGH  ARTIFICIAL  RECHARGE- 
FACT  OR  FANTASY, 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09245 

GROUND  WATER  RECHARGE  IN  SASKATCH- 
EWAN-A  HISTORICAL  REVIEW  AND  AN  AS- 
SESSMENT OF  POTENTIAL, 

Saskatchewan  Univ.,  Saskatoon.  Coll.  of  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09246 

ARTIFICIAL  RECHARGE  POTENTIAL  IN 
THE  FRESNO  AND  MADERA  IRRIGATION 
DISTRICTS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09247 

PRESENT-DAY  MODELING  OF  SOURCE  AND 
DIRECTION  OF  GROUND  WATER  MOVE- 
MENT, 

H.  E.  Skibitzke,  and  R.  A.  Bowen. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  95-103,  8  fig, 
1  tab,  3  ref. 

Descriptors:  'Groundwater,  *Model  studies, 
•Groundwater  movement,  Aquifers,  Drawdown, 
Hydrologic  budget,  Wells,  Computer  models, 
Mathematical  models,  Darcys  Law. 

The  advent  of  computer  modeling  of  groundwatei 
flow  led  to  extension  of  the  commonly  used  equa- 
tions for  the  two-dimensional  regime  to  the  three- 
dimensional  regime.  This  erroneous  adaptatior 
stems,  in  part,  from  the  use  of  the  steady-staK 
formula  of  Darcy's  Law  to  analyze  the  non-steadj 
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state  that  occurs  when  depth  is  considered  as  a 
function.  Movement  of  the  free  surface  is  the  con- 
trolling feature  for  the  source  of  water  in  the  non- 
equilibrium  case.  Mathematically,  this  requires 
changing  the  description  of  the  non-equilibrium 
equation  of  continuity  to  a  nearly  LaPlacian  ex- 
pression. Hence,  the  source  of  water  is  drainage  at 
the  free  surface  for  both  the  equilibrium  and  non- 
equilibrium  states.  The  energy  equation  is  also 
represented  by  the  free  surface.  The  decline  in  the 
water  table  furnishes  an  energy  source  between 
aquifer  measuring  points  that  is  proportional  to  the 
lowering  of  the  free  surface,  a  condition  that  is  not 
accounted  for  by  Darcy's  Law  as  it  is  used  in  the 
development  of  two-dimensional  flow  equations. 
Thus,  extended  two-dimensional  equations  with 
their  coincident  idealizations  cannot  correctly  ana- 
lyze the  source  of  water,  as  well  as  its  direction  of 
(low,  for  three-dimensional  cases.  (See  also  W88- 
99240)  (Cassar-PTT) 
W88-09252 


COMPUTER  CODES  FOR  MODELING  IN 
CONJUNCTIVE  GROUND  WATER/SURFACE 
WATER  MANAGEMENT  PROGRAMS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09253 


GROUND  WATER  MODELING  APPLIED  TO 
DETERMINING  WELL  LOCATIONS  AND 
WELL  FTELD  YIELD,  CERREJON  COAL 
PROJECT,  COLOMBIA,  SOUTH  AMERICA, 

M.  V.  Damm,  and  C.  R.  Comstock. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  116-126,  6  fig, 
3  tab,  3  ref. 

Descriptors:  'Water  resources  development, 
•Wells,  'Groundwater  availability,  'Model  stud- 
ies, 'Groundwater  development,  'Well  yield,  Cer- 
rejon  Coal  Project,  Colombia,  aquifers,  Water 
supply  development,  Aquifer  testing,  Coal  mining. 

A  finite  difference  groundwater  model  has  been 
employed  to  aid  in  positioning  wells  and  in  deter- 
mining yield  estimates  for  a  well  field  in  an  alluvial 
stream-aquifer  system  in  northern  Colombia.  This 
well  field  will  provide  a  potable  water  supply  for 
the  Cerrejon  Coal  Project-a  multibillion  dollar 
mine  that  will  produce  15  million  metric  tons  of 
coal  per  year.  Field  data  collected  prior  to  1982 
were  used  to  define  tentative  well  locations  and 
develop  a  preliminary  computerized  groundwater 
model.  These  locations  were  evaluated  by  a  sys- 
tematic trial  and  error  approach  with  the  aid  of  the 
model.  For  a  selected  number  of  wells  with  an 
estimated  and  realistic  discharge,  the  model  simu- 
lated 20  years  of  operation.  Increasing  numbers  of 
wells  at  wide  spacings  were  operated  in  the  model 
until  drawdowns  became  excessive.  These  analyses 
indicated  the  stream-aquifer  system  could  support 
a  maximum  of  15  wells  at  100  gpm  each.  Field 
work  for  installing  and  testing  the  wells  was  ac- 
complished during  June  through  September  1982. 
Installation  of  20  wells  was  planned  (six  as 
backup),  but  the  field  program  showed  the  aquifer 
to  be  less  extensive  than  anticipated.  Therefore, 
only  18  wells  were  constructed.  Four  wells  were 
subjected  to  aquifer  tests  and  11  were  tested  for 
performance.  Information  from  the  1982  field  pro- 
gram was  used  to  develop  revised  model  input  for 
a  redetermination  of  well  field  yield.  The  trial  and 
error  approach,  as  described  above,  was  employed 
to  determine  that  yield.  This  modeling  indicates 
that  only  1 1  widely  spaced  wells  should  be  operat- 
ed at  any  given  time  over  the  long  term  (20  years), 
with  a  sustained  yield  of  approximately  1 100  gpm~ 
a  significant  reduction  from  the  estimate  of  the  old 
data  base.  Sensitivity  analyses  were  performed  to 
determine  the  effect  of  some  simplifications  em- 
ployed in  the  modeling.  These  analyses  indicate 
that  the  long-term  yield  estimate  is  probably  con- 
servative. (See  also  W88-09240)  (Author's  abstract) 
W88-09254 


MANAGEMENT  OF  DECLINING  GROUND 
WATER  LEVELS  IN  PART  OF  EASTERN 
WASHINGTON, 


For  primary  bibliographic  entry  see  Field  4B. 
W88-09255 


GROUND      WATER     MANAGEMENT:     SAN 
DIEGO  STYLE, 

San  Diego  County,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09259 


CONTROLS  OVER  INTERSTATE  TRANSFERS 
OF  GROUND  WATER  POST-SPORHASE: 
STATE  AND  FEDERAL  OPTIONS, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09263 


FORGING  THE  NEW  WATER  LAW:  PUBLIC 
REGULATION  OF  PROPRIETARY  GROUND 
WATER  RIGHTS, 

McCutcheon,   Doyle,   Brown   and   Enersen,   San 

Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09264 


DEVELOPMENT  OF  A  PLAN  TO  PROTECT 
LOS  ANGELES'  SAN  FERNANDO  VALLEY 
GROUND  WATER  BASIN  FROM  INDUSTRIAL 
CONTAMINATION, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09267 


GROUND  WATER  MANAGEMENT  MODEL 
FOR  DESERT  AQUIFERS, 

Ohio  Univ.,  Athens.  Dept.  of  Geological  Sciences. 
M.  U.  Ahmad,  and  M.  S.  Beljin. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  263-267,  2  fig. 

Descriptors:  'Geohydrology,  'Model  studies, 
•Aquifers,  'Deserts,  Arid  lands,  Saudi  Arabia, 
Libya,  Wells. 

Large  basins  and  well  fields  in  Libya  and  Saudi 
Arabia  were  modeled  to  predict  the  rate  of  recov- 
ery and  to  improve  water  resource  management. 
Essential  information  (accurate  water  levels  and 
recharge  or  discharge  data)  for  modeling  is  often 
difficult  and  expensive  to  acquire.  Suggestions  for 
an  adequate  data  base  involve  drilling  exploration 
and  production  wells  over  a  widely  scattered  area. 
These  should  be  pump-tested  for  5-10  days  to 
determine  preliminary  aquifer  parameters  and 
water  quality.  These  data  should  be  used  to  con- 
struct a  numerical  identification  model,  using  a 
three-dimensional  model  wherever  possible.  The 
model  and  other  techniques  should  be  used  to  help 
locate  well  fields.  Then  well  fields  can  be  con- 
structed and  pumped  for  irrigation  or  municipal 
use.  In  addition,  a  network  of  shallow  and  deep 
observation  wells  should  be  constructed  and  moni- 
tored. Models  should  be  updated  yearly,  using  data 
obtained  from  monitoring  and  observation  wells. 
(See  also  W88-09240)  (Cassar-PTT) 
W88-09269 


INFLUENCE  OF  VERTICAL  VARIATIONS  IN 
LITHOLOGY  ON  A  MATHEMATICAL  MAN- 
AGEMENT MODEL  FOR  THE  OGALLALA 
AQUIFER,  TEXAS  COUNTY,  OKLAHOMA, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09270 


USE  OF  A  COMPUTER  MODEL  FOR 
GROUND  WATER  MANAGEMENT,  EASTERN 
SAN  JOAQUIN  COUNTY,  CALIFORNIA, 

Brown  and  Caldwell,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09271 


INCORPORATION  OF  PREDICTED  FUTURE 
CLIMATIC  EFFECTS  INTO  SIMULATIONS 
FOR  GROUND  WATER  RESOURCE  EVALUA- 
TIONS, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

For  primary  bibliographic  entry  see  Field  2A. 

W88-09272 


DIGITAL  ANALYSIS  OF  WATER  MOVE- 
MENT, WATER  QUALITY  AND  LAND  USE 
EFFECTS  IN  A  STREAM-AQUIFER  SYSTEM, 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09273 


WATER  RESOURCE  MANAGEMENT  PLAN- 
NING CRITERIA  FOR  VASHON/MAURY 
ISLAND,  WASHINGTON:  A  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09275 


GROUND  WATER  SAFE  YIELD  USING  LOW- 
FLOW  FREQUENCY  ANALYSIS, 

Boyle  Engineering  Corp.,  San  Diego,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-09277 


EVIDENTIARY  CONSIDERATIONS  RELATED 
TO  THE  USE  OF  GROUND  WATER  MODELS 
IN  LITIGATION, 

Moses,  Wittemyer,  Harrison,  and  Woodruff,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09280 


RECOMMENDED  REVISIONS  FOR  SAN 
DIEGO  COUNTY'S  RURAL  GROUND  WATER 
POLICY  AND  GROUND  WATER  INVESTIGA- 
TION PRACTICES, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09281 


PROCEEDINGS  OF  THE  SIXTH  NATIONAL 
SYMPOSIUM  AND  EXPOSITION  ON  AQUI- 
FER RESTORATION  AND  GROUND  WATER 
MONITORING. 

National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09283 


TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT  FOR  GROUND-WATER  MONI- 
TORING SYSTEMS, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Waste  Programs  Enforcement. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-09284 


COMPARISON  OF  THE  EFFECTS  OF 
ROTARY  WASH  AND  AIR  ROTARY  DRILL- 
ING TECHNIQUES  ON  PUMPING  TEST  RE- 
SULTS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
R.  Schalla. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.   1986.  p  7-26.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Drilling,  'Transmissivity,  'Pumping 
tests,  'Monitoring  wells,  'Groundwater  monitor- 
ing, Monitoring,  Aquifer  characteristics,  Bedrock, 
Monitoring,  Data  interpretation,  Aquifers, 
Groundwater  management,  Groundwater. 

Pumping  tests  were  performed  on  monitor  wells 
distributed  in  a  1  sq  mile  area.  Thirty-five  of  the  41 
wells  were  screened  in  fractured  dolomite  (bed- 
rock), and  6  wells  were  screened  in  an  overlying 
layer  of  sand  and  gravel.  The  results  of  63  sets  of 
pumping  test  data  revealed  four  trends.  The  first 
trend  may  indicate  that  mud  invasion  of  pores  is 
less  detrimental  in  sand  than  in  fractures;  however, 
it  is  more  likely  that  a  fundamental  difference  exists 
between  the  average  transmissivity  of  granular 
porous  media  (sand  and  gravel)  and  fractured  dolo- 
mite. The  second  trend  supports  the  hypothesis 
that  rotary  wash  methods  reduce  transmissivities 
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by  filling  fractures  that  cannot  be  cleaned  out  of  2- 
in-diameter  wells  during  development.  The  third 
trend  indicates  that  larger  diameter  boreholes  en- 
counter more  fractures  or  that  larger  diameter 
casings  permit  the  use  of  more  effective  develop- 
ment techniques.  The  fourth  trend  suggests  a  limit 
to  the  benefits  of  larger  (6-in-diameter)  wells  in 
low-yield  formations,  but  may  merely  reflect  that 
the  small  sampling  is  unrepresentative  of  the  for- 
mation. Based  on  these  trends,  the  drilling  method 
(i.e.,  air  versus  rotary  wash),  the  geologic  medium, 
and  the  diameter  of  the  monitor  well  or  borehole 
significantly  influence  whether  pumping  test  data 
are  representative  of  aquifer  conditions  before 
drilling.  The  drilling  method  has  significant  influ- 
ence, but  the  diameter  of  the  monitor  well  appears 
to  have  the  most  influence.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09285 


INSTALLATION  OF  MULTI-LEVEL  MONI- 
TORING WELLS  IN  A  FRACTURED  ROCK 
MEDIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09286 


ARE    HUMID    AREA    MONITORING    CON- 
CEPTS APPLICABLE  TO  ARID  LANDS, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09287 


COMPARISON  OF  VADOSE  MONITORING 
PROCEDURES, 

Alabama  Univ.,  University. 

J.  Ball,  and  D.  M.  Coley. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and    Exposition    on     Aquifer    Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National   Water   Well   Association, 

Dublin,  OH.   1986.  p  52-61.  3  fig,  4  tab,  4  ref. 

Descriptors:  'Vadose  water,  'Drilling,  •Monitor- 
ing wells,  'Groundwater  monitoring,  'Ground- 
water pollution,  'Lysimeters,  Comparison  studies, 
Performance  evaluation,  Economic  aspects, 
Aquifers,  Groundwater,  Water  supply,  Ground- 
water management,  Monitoring,  Construction. 

This  paper  compares  the  construction  methods, 
operating  techniques,  and  production  of  well  type 
vadose  zone  monitoring  systems  to  a  commercially 
available  porous  cup  pressure/vacuum  lysimeter. 
The  purposes  of  the  well  type  units  were  to  offer  a 
method  that  could  use  typical  monitoring  well 
materials,  be  constructed  by  monitoring  well  tech- 
niques, and  most  importantly  provide  sufficient 
sample  volume  to  determine  a  number  of  waste 
constituent  tests.  Three  well  type  units  were  in- 
stalled to  determine  the  effects  of  screen  area, 
screen  depth  and  vacuum  on  sampling  rate.  These 
variable  were  compared  to  the  sampling  rate  of  a 
commercially  available  pressure/vacuum  lysimeter 
at  the  same  effective  depth  and  vacuum.  Installa- 
tion techniques,  construction  details  and  cost  infor- 
mation are  presented.  (See  also  W88-09283)  (Au- 
thor's abstract) 
W88-09288 


EVALUATING  FLUSHING  AS  A  REMEDIAL 
ALTERNATIVE  USING  SOD.  COLUMN  TESTS, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09289 


USE  OF  STATIC  SOIL  VAPOR  COLLECTORS 
TO  IDENTIFY  SUBSURFACE  CONTAMINA- 
TION IN  SOUTHERN  CALIFORNIA  GROUND 
WATER  BASINS, 

Mills  (William  B.)  and  Associates,  Placentia,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09290 


ALTERNATIVE  METHOD  OF  LYSIMETER 
AND  SILICA  FLOUR  PACK  PLACEMENT  IN 
DEEP  BOREHOLES, 

LeRoy  Crandall  and  Associates,  Glendale,  CA. 
R.  J.  Brose,  R.  W.  Shatz,  and  T.  M.  Regan. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  88-95.  1  fig,  11  ref. 

Descriptors:  'Boreholes,  'Lysimeters,  'Ground- 
water monitoring,  'Monitoring  wells,  'Ground- 
water pollution,  'Sampling  devices,  Analytical 
models,  Porus  media,  Silica  flour  packs,  Perform- 
ance evaluation,  Aquifers,  Drilling,  Groundwater. 

A  useful  technique  has  been  developed  to  assist  in 
the  placement  of  a  silica  flour  pack  adjacent  to  a 
tube  or  cup-type  vacuum  lysimeter  at  depth  in 
boreholes.  Manufacturing  recommendations  for 
silica  flour  pack  placement  do  not  assure  a  uniform 
or  uncontaminated  silica  flour  pack  adjacent  to  the 
porous  lysimeter  filter  in  deep  (greater  than  20 
feet)  boreholes.  The  authors'  method,  which  con- 
sists of  freezing  a  mixture  of  silica  flour  and  dis- 
tilled water  in  a  mold  containing  the  lysimeter 
prior  to  placement  in  the  borehole,  allows  for 
accurate  centering  of  the  lysimeter,  and  ensures  a 
minimum  and  isotropic  silica  flour  pack  adjacent  to 
the  porous  lysimeter,  which  can  be  visually  veri- 
fied prior  to  placement.  The  method  reduces  the 
potential  for  both  flour  pack  contamination  during 
placement,  and  lysimeter  clogging  during  subse- 
quent use.  The  frozen  flour  pack/lysimeter  combi- 
nation provides  easy  installation  in  deeper  bore- 
holes. Lysimeter  operation  and  sample  acquisition 
are  facilitated  within  24  hours  following  lysimeter 
placement.  The  method  does  not  damage  the 
porous  filter  of  the  lysimeter,  and  does  not  affect 
the  ability  of  the  lysimeter  or  tubing  to  hold  a 
vacuum.  Successful  use  of  the  method  has  enabled 
installation  of  lysimeter  and  transfer  vessel  equip- 
ment to  depths  of  45  feet.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09291 


EVOLUTION  AND  ADEQUACY  OF  GROUND 
WATER  MONITORING  NETWORKS  AT  HAZ- 
ARDOUS WASTE  DISPOSAL  FACILITIES  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09292 


DESIGN  OF  A  MONITORING  NETWORK  TO 
DETECT  THE  EFFECTS  OF  LAND  USE  ON 
GROUND  WATER  QUALITY  AND  DESCRIBE 
THE  CONTAMINANT  FLOW  SYSTEM  IN  THE 
PIEDMONT  OF  NORTH  CAROLINA, 
Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09293 


USE  OF  PRESSURE  DIFFERENTIAL  MEAS- 
UREMENTS TO  MAP  CHEMICAL-QUALITY 
VARIATIONS  IN  A  VARIABLE-DENSITY 
GROUND  WATER  SYSTEM, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09294 


APPLYING  THREE  DIMENSIONAL  GROUND 
WATER  MODELING  TO  MONITORING  NET- 
WORK DESIGN:  A  CASE  HISTORY, 

Camp,  Dresser  and  McKee,  Inc.,  Detroit,  MI. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09295 


IMPACT  OF  THE  CHANGED  RCRA  REGULA- 
TORY ENVIRONMENT  UPON  FACILITIES 
WITH  GROUND  WATER  MONITORING, 

Geraghty  and  Miller,  Inc.,  Washington,  PA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-09296 


EXPECTING  THE  UNEXPECTED, 


Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 

Sv-  . 

For  primary  bibliographic  entry  see  Field  7A. 
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EFFECTS  OF  FILTRATION  METHOD  AND 
SAMPLING  DEVICES  ON  INORGANIC 
CHEMISTRY  OF  SAMPLED  WELL  WATER, 

RMT,  Inc.,  Madison,  WI. 

For  primary  bibliographic  entry  see  Field  5A. 
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FIELD  EVALUATION  OF  GROUND  WATER 
SAMPLING  DEVICES  FOR  VOLATILE  OR- 
GANIC COMPOUNDS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09300 


GROUND     WATER     SAMPLING     WITHOUT 
WELLS, 

Montgomery   (J.M.)  Consulting  Engineers,   Inc., 

Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09302 


USE  OF  ONSITE  ANALYTICAL  LABORATO- 
RY INSTRUMENTATION  TO  DETERMINE 
THE  EXTENT  OF  CONTAMINATION  AT  A 
HAZARDOUS  WASTE  SITE, 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09303 


RAPID     GROUND     WATER     ASSESSMENT 

USING  A  MOBILE  LABORATORY, 

O.H.  Materials  Corp.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09304 


RATIONALE  FOR  FILTRATION  OF  GROUND 
WATER  SAMPLES, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09305 


SHOULD  GROUND  WATER  SAMPLES  FROM 
MONITORING  WELLS  BE  FILTERED 
BEFORE  LABORATORY  ANALYSIS,  YES  AND 
NO, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09306 


POSITIVE   ASPECTS   OF   SAMPLE   FILTRA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09307 


SCREEN  LENGTH  SELECTION  FOR  USE  IN 
DETECTION  MONITORING  WELL  NET- 
WORKS, 

Giddings  (Todd)  and  Associates,  Inc.,  State  Col- 
lege, PA. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09308 


RATIONALE  FOR  SCREEN  LENGTH  SELEC- 
TION AND  PLACEMENT, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09309 


HOW  DRILLING  FLUIDS  AND  GROUTING 
MATERIALS  AFFECT  THE  INTEGRITY  OF 
GROUND  WATER  SAMPLES  FROM  MONI- 
TORING WELLS, 
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craghty  and  Miller,  Inc.,  Lawrence,  KA. 
or  primary  bibliographic  entry  see  Field  7B. 
'88-09311 


FFECTS  OF  GROUTS,  SEALANTS,  AND 
RILLING  FLUIDS  ON  THE  QUALITY  OF 
ROUND- WATER  SAMPLES, 

nvironmental   Protection   Agency,   Washington, 
C  Office  of  Waste  Programs  Enforcement, 
or  primary  bibliographic  entry  see  Field  7B. 
'88-09312 


LEMENTS  OF  NATURAL  ADAPTATION  OF 
ATIVE  BACTERIAL  MACROCOSMS  FOL- 
OWING  ORGANIC  CONTAMINATION, 

roundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
ar  primary  bibliographic  entry  see  Field  5C. 
'88-09313 


HEMICAL  INJECTION  AND  GROUND 
ATER  RECOVERY  TECHNIQUES  FOR  IN- 
TU  REMEDIATION  OF  A  SUBSURFACE 
3RMALIN  RELEASE  -  A  CASE  HISTORY, 

onsanto  Polymer  Products  Co.,  Bridgeport,  NJ. 

elaware  River  Plant. 

jr  primary  bibliographic   entry  see  Field   5G. 

88-09314 


PPLICATION  OF  MICROCOSM  TECHNOL- 
GY  TO  STUDY  THE  BIODEGRADATION  PO- 
ENTIAL  OF  A  SUBSURFACE  ALLUVIAL  MA- 
ERIAL  EXPOSED  TO  SELECTED  PETROLE- 
M  HYDROCARBONS, 
igineenng  Enterprises,  Inc.,  Norman,  OK. 
>r  primary  bibliographic  entry  see  Field  5B. 
88-09315 


ROUND     WATER     RESTORATION     USING 

©RECLAMATION  IN  FRACTURED  PENN- 

(LVANIAN  BEDROCK, 

H.  Materials  Corp.,  Findlay,  OH. 

>r  primary  bibliographic   entry  see  Field   5G. 

88-09316 


XED-FILM  BIOREACTOR  TO  TREAT 
UCHLOROETHYLENE-LADEN  WATERS 
IOM  INTERDICTION  WELLS, 

dahoma    Univ.,    Norman.    Environmental    and 

round  Water  Inst. 

>r  primary  bibliographic   entry   see   Field   5D. 

88-09317 


ELD    DEMONSTRATION    OF    ENHANCED 
©RECLAMATION, 

VIC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

'Stems. 

>r  primary  bibliographic  entry   see   Field   5G. 

88-09318 


RAVITY  FLOW  HORIZONTAL  DRAINS  UTI- 
ZED  FOR  IN-PLACE  REMEDIATION, 

asland  and  Bouck  Engineering,  Syracuse,  NY. 
>r  primary  bibliographic  entry  see  Field  5G. 
88-09319 


ONITORING    AND   RECOVERY   OF   FREE 
VDROCARBONS, 

igineering  Science,  Cleveland,  OH. 

>r  primary  bibliographic   entry   see   Field   5G. 

88-09320 


ATER  SUPPLY  CONTAMINATION  CLEAN- 
P  IN  MASSACHUSETTS, 

assachusetts  Dept.  of  Environmental  Quality  En- 

neering,  Boston. 

>r  primary  bibliographic   entry   see   Field   5G. 

88-09321 


ECOVERY  OF  PETROLEUM  PRODUCT 
»OM  A  HIGHLY  PERMEABLE  AQUIFER 
NDER  THE  EFFECTS  OF  MUNICIPAL 
ATER  SUPPLY  WELLS, 


IT  Corp.,  Pittsburgh,  PA. 

J.  A.  Broscious,  V.  Batu,  and  M.  C.  Plautz. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well   Association, 

Dublin,  OH.  1986.  p  493-509.  5  fig,  3  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Water  table,  'Cleanup  oper- 
ations, 'Waste  recovery,  'Oil  spills,  'Groundwater 
monitoring,  'Pumping,  'Case  studies,  'Hydrocar- 
bons, 'Monitoring  wells,  'Aquifers,  'Water  supply 
systems,  Drinking  water,  Temporal  distribution, 
Geohydrology,  Hydrology,  Groundwater,  Path  of 
pollutants. 

This  paper  presents  important  aspects  of  ground- 
water pollution  cleanup  experienced  in  a  case 
study  under  critical  conditions.  In  an  oil  spill  area, 
the  water  table  fluctuated  over  a  relatively  wide 
range  (approximately  +  or  -  1.0  foot)  daily  due  to 
local  production  wells  situated  approximately  400 
feet  from  the  spill  site.  A  data  base  was  developed 
that  established  the  interrelationship  between  fluc- 
tuations in  water  table  elevations  with  the  thick- 
ness of  product  evidenced  over  an  extended  period 
of  time.  The  hourly  data  obtained  at  the  various 
monitoring  and  recovery  wells  showed  that  the 
measured  product  thicknesses  were  a  function  of 
the  pumping  rate  scenarios  of  the  production  wells 
and  that  the  greatest  product  thicknesses  were 
found  in  a  falling  water  table  condition.  The  calcu- 
lation procedures  utilized  in  the  estimation  of  re- 
coverable product  volume  are  discussed.  Some 
practical  guidelines  are  also  presented,  including: 
calculation  of  maximum  allowable  downtime  for 
protection  of  municipal  well  water  supplies  in  the 
event  of  pumping  outages  at  product  recovery 
wells;  and  minimization  of  project  costs  through 
maximization  of  product  recovery  efficiency,  auto- 
mation of  depression  pumping  equipment  for 
remote  system  monitoring,  and  rapid  determination 
of  the  effects  of  dynamic  hydrogeological  condi- 
tions. (See  also  W88-09283)  (Author's  abstract) 
W88-09322 


ASSESSMENT  AND  REMEDIATION  OF 
VOLATILE  ORGANIC  CONTAMINATION  IN 
A  SHALLOW  ALLUVIAL  AQUIFER, 

Woodward-Clyde  Consultants,  Rockville,  MD. 
For  primary   bibliographic   entry   see   Field   5G. 
W88-09324 


REMEDIATION  OF  SUBSURFACE  CONTAMI- 
NATION FROM  VOLATILE  ORGANIC  COM- 
POUNDS USING  SOIL  GAS  EXTRACTION 
TECHNIQUES, 

Woodward-Clyde  Consultants,  Solon,  OH. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-09326 


LARGE-SCALE  HIGH-EFFICIENCY  AIR 
STRIPPER  AND  RECOVERY  WELL  NET- 
WORK FOR  REMOVING  VOLATILE  ORGAN- 
IC CHLOROCARBONS  FROM  GROUND 
WATER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5G 
W88-09328 


CASE  HISTORY  -  TREATMENT  OF  CON- 
TAMINANT GROUND  WATER  USING  ELE- 
VATED TEMPERATURE  AIR  STRIPPING, 

Rexnord,    Inc.,   Milwaukee,   WI.   Corporate   Re- 
search and  Development  Group. 
For  primary   bibliographic   entry   see   Field   5G. 
W88-09329 


INTERCEPTOR   TRENCHES   FOR    POSITIVE 
GROUND  WATER  CONTROL, 

Union  Carbide  Corp.,  Port  Lavaca,  TX.  Polyofins 

Div. 

For  primary   bibliographic   entry  see   Field   5G. 

W88-09330 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

APPLICATION  OF  A  GROUND-WATER- 
QUALITY  MANAGEMENT  MODEL  TO  THE 
EQUUS  BEDS  AQUIFER  IN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09331 


CHARACTERIZATION  OF  GROUND  WATER 
CONTAMINATION  ASSOCIATED  WITH 
COAL  MINES  IN  WEST  VIRGINIA, 

Camp,   Dresser  and   McKee,   Inc.,   Denver,   CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09332 


CONTAMINANT  TRANSPORT  MODELING 
FOR  A  PROPOSED  HAZARDOUS  WASTE 
SITE, 

Harza  Engineering  Co.,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09333 


GROUNDWATER  MODELS  FOR  MOUNTAIN 
SLOPES, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

K.  Okunishi,  and  T.  Okimura. 
IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.    John    Wiley    and    Sons,    New 
York.  1987.  p  265-285,  17  fig,  48  ref. 

Descriptors:  'Mass  movement,  'Mass  wasting, 
'Groundwater  movement,  'Hydraulic  models, 
'Mountains,  'Slopes,  'Slope  stability,  Geohydro- 
logy, Flow  velocity,  Creep,  Avalanches,  Land- 
slides, Seepage,  Pore  pressure,  Hydraulic  proper- 
ties. 

Saturated  and  unsaturated  throughflow,  following 
infiltration  of  rainfall,  may  result  in  a  perched 
water  table.  Deeper  groundwater  occurs  in  the 
underlying  substrate  which  may  be  a  weathered 
saprolite,  a  sedimentary  deposit,  or  bedrock.  Hy- 
draulic properties  of  these  materials  depend  on 
their  pore  properties  and  on  fracture  characteris- 
tics, and  as  a  result  groundwater  occurrence  in 
mountain  regions  is  highly  variable  and  difficult  to 
generalize.  The  mechanical  stability  of  a  slope  is 
affected  by  the  reduction  of  effective  normal  stress 
caused  by  positive  pore  pressures.  An  additional 
mechanical  influence  occurs  when  groundwater 
flow  is  concentrated  and  seepage  velocities  are 
high.  The  shear  strength  of  soil  is  reduced  by 
lateral  translocation  of  soil  matrix,  and  by  leaching 
of  cementing  material.  A  range  of  mass  movement 
types  exist,  but  all  are  strongly  affected  by  ground- 
water conditions.  A  convenient  classification  is 
based  on  speed  of  motion,  and  involves  the  follow- 
ing main  types:  (1)  Creep  displacement.  After  an 
initial  deep-seated  failure,  landslide  blocks  may 
creep  progressively  on  the  shear  plane  at  rates 
controlled  by  the  stress-strain  rate  behavior  of  the 
soil,  and  the  pore  water  pressure  at  the  shear 
surface;  (2)  Landslides.  Most  failures  which  in- 
volve marked  downslope  displacement  of  the 
slipped  mass  reflect  extreme  groundwater  condi- 
tions in  heavy  rain  or  rapid  snowmelt;  and  (3) 
Debris  avalanches,  debris  flows,  earth  flows  and 
mudflows.  These  are  multiphase  flows  of  solid, 
liquid,  and  gas  (when  air  entrapment  occurs). 
When  a  rigid  sliding  mass  becomes  a  flow,  fluidiza- 
tion  involves  a  large  energy  conversion  from  the 
released  potential  energy,  some  of  which  may 
become  a  debris  avalanche.  The  general  principles 
involved  in  the  analysis  of  groundwater  flow  are 
outlined.  Some  methods  developed  in  Japan  for  the 
prediction  of  slope  failure  due  to  extreme  ground- 
water conditions  in  mountain  areas  have  required 
the  development  of  simulation  models,  such  as  the 
tank  model  that  has  been  used  (sometimes  in  a 
modified  form)  to  predict  superficial  slides  and 
debris  flow,  to  simulate  landslide  stimulation  by 
confined  fissure  water,  to  simulate  geological 
structures  as  a  control  of  groundwater  regime  and 
rockslide  activity,  and  to  simulate  the  relationship 
between  groundwater  regime  and  creep  displace- 
ment. (See  also  W88-09334)  (Lantz-PTT) 
W88-09342 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

ENGINEER'S  MANUAL  FOR  WATER  WELL 
DESIGN. 

Moss  (Roscoe)  Co.,  Los  Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-09353 


WATER  WELL  HANDBOOK. 

Missouri  Water  Well  and  Pump  Contractors  Asso- 
ciation, Belle,  MO. 

For  primary  bibliographic  entry  see  Field  8A. 
W88-09354 


DESIGN   AND  CONSTRUCTION  OF  WATER 
WELLS:  A  GUIDE  FOR  ENGINEERS, 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-09356 


PROCEEDINGS  OF  THE  8TH  NATIONAL 
GROUND  WATER  QUALITY  SYMPOSIUM: 
'ANATOMY  OF  SUPERFUND'. 

National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09374 


filter  required  for  a  given  volume  of  water  per  day. 
Starting  with  the  primitive  kinematic  formula, 
which  involved  only  the  dimensions  of  length  and 
time,  the  force  of  gravity  was  introduced  to  yield  a 
dynamic  equation  expressing  the  potential  of  a 
fluid  at  a  particular  point.  This  potential  is  the 
work  required  to  transport  a  unit  mass  of  the  fluid 
from  a  standard  reference  elevation  and  pressure  to 
the  elevation  and  pressure  at  the  given  point.  At 
each  point  in  a  water-filled  regional  sandstone, 
there  are  definite  potentials  for  water,  oil,  and  gas, 
all  having  different  values.  Thus,  in  a  regional 
sandstone,  if  the  water  is  static,  the  water  potential 
will  be  constant  in  space,  whereas  the  equipotential 
surfaces  for  both  oil  and  gas  will  be  horizontal 
with  their  potentials,  each  decreasing  upward,  but 
with  the  gradient  of  that  for  gas  being  greater  than 
that  for  oil.  If  the  water  is  flowing,  the  water 
equipotential  surfaces  will  be  perpendicular  to  the 
water  flowlines  and  essentially  perpendicular  to 
the  sandstone  stratum,  whereas  the  equipotential 
surfaces  for  both  oil  and  gas  will  be  inclined  down- 
ward in  the  water-flow  direction,  those  for  oil 
being  more  steeply  inclined  than  those  for  gas.  The 
exploration  for  oil  and  gas  thus  reduces  in  part  to 
the  location  of  those  regions  which  have  minimum 
potential  for  the  respective  fluids.  (See  also  W88- 
09405)  (Cassar-PTT) 
W88-09406 


HAND  DRILLED  WELLS:  A  MANUAL  ON 
SITING,  DESIGN,  CONSTRUCTION  AND 
MAINTENANCE, 

Rwegarulila  Water  Resources  Inst.,  Dar  es  Salaam 

(Tanzania). 

B.  Blankwaardt. 

Rwegarulila  Water  Resources  Inst.,  Dar  es  Salaam, 

Tanzania.   1984.   132  p,   137  fig,  7  tab,  24  ref,  7 

append,  6  annexes. 

Descriptors:  'Wells,  'Well  construction,  *Water 
supply  development,  'Drilling,  Geohydrology, 
Site  selection,  Pumps,  Maintenance,  Surveys,  De- 
veloping countries. 

In  developing  countries  with  large  rural  popula- 
tions, the  need  for  new  water  supply  systems,  is  an 
ever-increasing  necessity.  Hand  drilling  wells  is 
often  the  most  economical  and  technically  viable 
method  for  providing  water.  This  manual  is  con- 
structed in  six  parts.  The  first  part  -  Chapter  1  -  is 
an  introduction  to  the  subject.  In  the  second  part 
Chapters  2  and  3  -  the  most  necessary  hydrogeolo- 
gical  theory  is  given.  Part  three  which  includes 
Chapters  4  and  5,  deals  with  site  investigation  and 
the  criteria  for  approving  a  site  for  construction  of 
a  well.  In  part  four  -  Chapter  6  -  the  design  of  the 
well  is  discussed,  and  in  part  five  -  Chapters  7  to  1 1 
-  the  actual  construction  of  the  well  including  the 
installation  of  a  hand  pump.  In  the  last  part  - 
Chapter  12  -  a  possible  approach  toward  the  main- 
tenance of  pumps  and  wells  is  indicated.  In  order 
to  keep  the  size  of  the  chapters  on  site  investiga- 
tion and  well  drilling  operations  limited,  the  survey 
and  well  drilling  equipment  have  been  described  in 
separate  appendices.  (Lantz-PTT) 
W88-O9400 


HISTORY  OF  HYDROLOGY. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09405 


DARCY'S  LAW:  ITS  PHYSICAL  THEORY  AND 
APPLICATION    TO    ENTRAPMENT   OF   OIL 
AND  GAS, 
M.  K.  Hubbert. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  1-26,  24 
fig,  19  ref. 

Descriptors:  'Geophysics,  'Groundwater  move- 
ment, 'Darcys  law,  'Petrology,  'History,  Mathe- 
matical studies,  Water  potential,  Filtration,  Water 
pressure,  Gravity  flow,  Aquifers,  Sand  aquifers, 
Mathematical  equations. 

Darcy's  Law  appeared  in  an  1856  monograph  by 
Henry  Darcy,  who  had  been  working  on  a  mod- 
ernization project  at  the  Dijon,  France,  water- 
works. His  experiments  on  flow  of  water  through 
sands  were  designed  to  determine  the  size  of  a  sand 


DISCOVERY  OF  THE  AQUIFERS  OF  THE 
NEW  JERSEY  COASTAL  PLAIN  IN  THE 
NINETEENTH  CENTURY, 

Stockton  State  Coll.,  Pomona,  NJ. 
C.  M.  Epstein. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  69-73,  1 
fig,  2  tab,  22  ref. 

Descriptors:  'Potable  water,  'New  Jersey,  'Geo- 
physics, 'Aquifers,  'Wells,  'Coastal  aquifers,  His- 
tory, Groundwater  pollution,  Stratigraphy,  Coastal 
plains,  Terminology,  Water  supply,  Aquifer  char- 
acteristics. 

The  New  Jersey  coastal  plain  aquifers  were  dis- 
covered before  1900  through  the  efforts  of  local 
authorities,  well  drillers,  and  the  New  Jersey  State 
Geological  Survey  during  the  search  for  new  and 
safe  water  supplies  for  the  rapidly  expanding  popu- 
lation. George  Cook,  the  survey's  director,  worked 
with  the  more  than  1000  19th  century  well  logs 
and  began  to  correlate  the  water-bearing  horizons 
of  New  Jersey.  Lewis  Woolman  continued  Cook's 
work  by  identifying  most  of  the  known  aquifers 
and  correlating  them  across  the  coastal  plain.  G 
N.  Knapp,  H.  Poland,  and  survey  director  H.  B. 
Kummel  applied  modern  hydrogeologic  nomencla- 
ture to  Woolman's  identification.  The  hazards  to 
groundwater  quality  had  been  recognized  before 
1900.  Water  quality  and  quantity  problems  recog- 
nized by  Cook  and  others  included  surface  con- 
taminant infiltration,  salt  water  intrusion,  naturally 
non-potable  groundwater,  and  well  drawdown  in- 
terference with  neighboring  wells  and  groundwat- 
er diversion  rights.  A  table  lists  the  terminology  of 
the  current  U.  S.  Geological  Survey  aquifer  names 
and  their  historical  names  as  recorded  in  publica- 
tions in  1889,  1893,  1897,  1903,  and  1909.  Current 
names  include  Kirkwood-Cohansey,  Rio  Grande, 
Atlantic  City,  800-ft  Sand,  Piney  Point,  Vincen- 
town,  Redbank,  Mt.  Laurel-Wenonah,  English- 
town,  and  Potomac-Raritan-Magothy.  (See  also 
W88-094O5)  (Cassar-PTT) 
W88-09409 


Wisconsin  Univ.-Madison.  Dept.  of  Geology  and 
Geophysics. 
H.  F.  Wang. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  103-112, 
15  fig,  20  ref. 

Descriptors:  'Geophysics,  'Groundwater  move- 
ment, 'Hydrology,  'Dispersion,  History,  Well  hy- 
draulics, Mathematical  studies,  LaPlace  equation, 
Darcys  law,  Solute  transport,  Schlichter,  Charles 
Sumner,  Electrolytes. 

Charles  Sumner  Slichter  (1864-1946)  was  an  ap- 
plied mathematician  who  made  important  contri- 
butions to  groundwater  hydrology  between  1894 
and  1912.  His  most  significant  scientific  paper, 
'Theoretical  Investigation  of  the  Motion  of 
Ground  Waters,'  was  published  by  the  U.  S.  Geo- 
logical Survey  in  1 899.  Slichter  expressed  the  anal- 
ogy of  groundwater  flow  to  heat  and  electrical 
conduction,  as  well  as  to  ideal  fluid  flow.  He 
combined  Darcy's  law  and  continuity  to  produce 
Laplace's  equation  under  the  assumption  of  homo- 
geneity. He  then  used  the  methods  of  classical 
potential  theory  to  describe  well  interference  and 
the  effects  of  irrigation  ditches.  The  seminal  value 
of  his  work  was  explicitly  acknowledged  by  M.  K. 
Hubbert  in  1940,  although  Hubbert  was  critical  of 
the  use  of  a  velocity  potential.  Slichter  conducted 
numerous  field  studies  throughout  the  country, 
including  California,  the  Rio  Grande  Valley,  Long 
Island,  and  southwestern  Kansas.  He  determined 
flow  velocities  by  injecting  electrolytes  in  wells 
and  observing  their  appearance  in  other  wells.  He 
also  conducted  laboratory  experiments  and  con- 
cluded that  dispersion  rather  than  diffusion  was 
responsible  for  the  distribution  of  the  solute.  Thus, 
Slichter  may  be  considered  to  have  conducted  the 
first  research  into  contaminant  transport  by 
groundwater.  (See  also  W88-09405)  (Cassar-PTT) 
W88-09414 


HISTORY  OF  THOUGHT  ON  THE  ORIGIN  OF 
SUBSURFACE  SEDIMENTARY  BRINES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-0941 1 


R.  E.  MOORE  AND  YOLO  LIGHT  CLAY, 

Geological  Survey,  Menlo  Park,  CA. 

For   primary   bibliographic   entry   see   Field   2G 

W88-09413 


CHARLES    SUMNER    SLICHTER -AN    ENGI- 
NEER IN  MATHEMATICIAN'S  CLOTHING, 


SAMPLING  GROUNDWATER  MONITORING 
WELLS:  SPECIAL  QUALITY  ASSURANCE 
AND  QUALITY  CONTROL  CONSIDER- 
ATIONS, 

IT  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09425 


GROUNDWATER  SAMPLING, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09427 


PERMEABILITY  AND  GROUNDWATER  CON- 
TAMINANT TRANSPORT. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09434 


GLOSSARY, 

Woodward-Clyde  Consultants,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09435 

MEASUREMENT  OF  THE  HYDRAULIC  CON 
DUCnVITY  OF  FINE-GRAINED  SOILS, 

Texas  Univ.  at  Austin.  Center  for  Electromechan 

ics. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09436 

ROCK     PERMEABILITY     OR     HYDRAULK 
CONDUCTIVITY  -  AN  OVERVIEW, 

Law  Engineering  Testing  Co.,  Marietta,  GA. 
G.  F.  Sowers. 

IN:  Permeability  and  Groundwater  Contaminan 
Transport.  A  Symposium  Sponsored  by  the  Amen 
can  Society  for  Testing  and  Materials  Commute 
D-18  on  Soil  and  Rock  for  Engineering  Purpose* 
Philadelphia,  Pennsylvania,  June  17-23,  197. 
ASTM  Special  Technical  Publication  746,  1981. 
65-83,  9  fig,  1  tab,  8  ref. 
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tescriptors:  'Permeability,  *Rocks,  'Hydraulic 
onductivity,  'Groundwater,  Porosity,  Rock 
)ints,  Geohydrology,  Mathematical  studies,  Flow 
rofiles. 

Tie  water  transmission  characteristics  of  rock  for- 
lations  are  far  more  variable  than  those  of  most 
ails.  The  flow  conduits  include:  (1)  primary  po- 
jsity,  the  voids  between  mineral  grains  or  frag- 
lents;  (2)  genetic  porosity,  voids  which  developed 
fithin  the  rock  during  its  formation;  and  (3)  sec- 
ndary  porosity,  the  joints,  shear  zones,  and  other 
racks  that  formed  subsequent  to  deposition.  The 
orosity  changes  over  time  as  the  voids  both  fill  up 
rid  become  enlarged.  The  flow  patterns  are  com- 
lex,  with  tortuous  paths  between  the  different 
)rms  of  porosity.  Laminar  and  turbulent  flow 
ccur  simultaneously,  depending  on  void  size  and 
nergy  gradients.  The  flow  can  be  characterized 
y  a  variable  pseudopermeability  coefficient,  k  sub 
.  Laboratory  tests  are  useless  unless  the  sample 
ze  is  an  order  of  magnitude  larger  than  the  sec- 
ndary  porosity  spacing.  Field  measurements  in 
ore  holes  or  an  evaluation  of  subregional  dis- 
harge  is  necessary  for  making  a  realistic  evalua- 
on  of  k  sub  p  of  rock  aquifers.  There  are  likely  to 
e  large  variations  in  k  sub  p  depending  on  loca- 
on,  time,  and  changes  in  the  groundwater  envi- 
snment.  (See  also  W88-09434)  (Author's  abstract) 
m-09437 


•ERMEABILITY  OF  SOILS  USING  CONTAMI- 
IATED  PERMEANT, 

Voodward-Clyde    Consultants,     San    Francisco, 

:a. 

;or  primary  bibliographic  entry  see  Field  5B. 
V88-09439 


,OW-GRADIENT  PERMEABILITY  TESTING 
)F  FINE-GRAINED  MARINE  SEDIMENTS, 

Lhode  Island  Univ.,  Kingston.  Dept.  of  Ocean 
ingineering. 

L  J.  Silva,  J.  R.  Hetherman,  and  D.  I.  Calnan. 
N:  Permeability  and  Groundwater  Contaminant 
"ransport.  A  Symposium  Sponsored  by  the  Amer- 
:an  Society  for  Testing  and  Materials  Committee 
)-18  on  Soil  and  Rock  for  Engineering  Purposes, 
'hiladelphia,  Pennsylvania,  June  17-23,  1979. 
iSTM  Special  Technical  Publication  746,  1981.  p 
21-136,  9  fig,  23  ref.  Office  of  Naval  Research 
ibntract  N00014-76-C-0226  and  DOE  Contract 
3-2561. 

Jescriptors:  'Groundwater  movement,  'Marine 
ediments,  'Permeability,  'Soil  texture,  Pore  pres- 
ure,  Flow  profiles,  Testing  procedures,  Pressure 
lead,  Temperature,  Porosity. 

V  back-pressured  consolidation  system  has  been 
nodified  to  allow  direct  permeability  measure- 
Bents  of  fine-grained,  low-permeability  soils  and 
narine  sediments.  The  system  allows  for  high  back 
•ressures  (3100  kPa),  axial  flow  in  either  direction 
vith  fresh  or  saltwater  permeants,  constant  head 
ests  at  low  gradients,  and  falling  head  tests.  Low- 
;radient  tests  are  conducted  with  a  static  head  or 
vith  falling  heat  methods,  and  high  gradient  are 
naintained  with  a  sensitive  air-pressure  control 
ystem.  The  unit  can  also  be  used  to  study  temper- 
iture  effects  in  the  range  of  2  to  200  C.  The 
ipparatus  and  procedures  are  described,  and  a 
iummary  of  test  results  is  presented.  Results  of 
ow-gradient  constant  head  tests  have  agreed  very 
well  with  falling  head  tests.  Coefficient  of  perme- 
ibility  values  in  the  range  of  10  to  the  -6th  power 
o  10  to  the  -9th  power  cm/sec  have  been  meas- 
ired.  No  evidence  of  a  threshold  gradient  has  been 
ndicated  at  higher  void  ratios  approximating  in 
iitu  conditions,  but  small  threshold  gradients  were 
Jbserved  at  relatively  low  void  ratios.  (See  also 
W88-09434)  (Author's  abstract) 
W88-09440 


CORRELATIVE  MEASUREMENTS  OF  PORE 
SIZE  DISTRIBUTION  AND  PERMEABILITY 
IN  SOILS, 

CH2M,  Inc.,  Portland,  OR. 

For  primary   bibliographic  entry   see   Field   2G. 

W88-09441 


EVALUATING  THE  SATURATED  AND  UN- 
SATURATED HYDRAULIC  CONDUCTIVITY 
OF  SOILS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
A.  Elzeftawy,  and  K.  Cartwright. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Ameri- 
can Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
168-181,  6  fig,  2  tab,  17  ref.  Illinois  Water  Re- 
sources Research  Center  Project  A-097-ILL. 

Descriptors:  'Soil  water,  'Hydraulic  conductivity, 
'Saturated  soil,  'Saturated  flow,  'Unsaturated 
flow,  'Aeration  zone,  Mathematical  studies,  Soil 
texture,  Pore  size,  Mathematical  equations,  Porosi- 
ty- 

A  method  of  calculating  the  saturated  and  unsatu- 
rated hydraulic  conductivities  of  soils  and  similar 
porous  materials  based  on  the  pore  size  distribution 
was  shown  to  predict  the  experimentally  measured 
values  adequately.  For  coarse-textured  soil  materi- 
als or  materials  with  a  relatively  narrow  range  of 
pore  size,  only  one  matching  factor  is  required  to 
calculate  the  hydraulic  conductivity-water  content 
relation  accurately  enough  for  many  purposes; 
however,  for  fine-textured  soil  materials  with  a 
wide  range  of  pore  size  distribution,  two  or  more 
matching  factors  at  a  water  content  in  the  0.3  to 
0.4  bar  range  may  be  needed  to  obtain  a  useful 
evaluation  for  the  unsaturated  hydraulic  conduc- 
tivity. (See  also  W88-09434)  (Author's  abstract) 
W88-09443 


PREDICTIVE   TOOLS    FOR   CONTAMINANT 
TRANSPORT  IN  GROUNDWATER, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09445 


COMPUTER  SIMULATION  OF  MOVEMENT 
OF  DEVD7-CONTAMINATED  GROUNDWATER 
NEAR  THE  ROCKY  MOUNTAIN  ARSENAL, 
COLORADO, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09446 


ATTENUATION  OF  RADIONUCLIDES  AND 
TOXIC  ELEMENTS  BY  IN  SITU  SOILS  AT  A 
URANIUM  TAILINGS  POND  IN  CENTRAL 
WYOMING, 

D'Appolonia  Consulting  Engineers,  Inc.,  Pitts- 
burgh, PA. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09447 


PREPARATION  OF  A  BEDROCK  RIFS  (BRIFS) 
ALLOWS  FOR  UNPREDICTABLE  FLOW  IN 
FRACTURED  ROCK, 

Quest  Environmental  Sciences,  Inc.,  Manchester, 

NH. 

D.  Woodhouse,  and  K.  A.  Cichon. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.   1987.  p  405-422,  4  fig. 

Descriptors:  'Geohydrology,  'Bedrock,  'Geolog- 
ic fractures,  'Test  wells,  'Path  of  pollutants, 
Groundwater  recharge,  Landfills,  Groundwater 
movement,  Project  planning,  Mapping,  Road  con- 
struction. 

Remedial  investigation/Feasibility  Study  (RIFS) 
Work  Plans  should  be  flexible  enough  to  allow  for 
studying  unpredictable  flow  through  fractured 
rock.  When  prior  investigations  are  limited  or 
absent,  RI's  should  be  phased  as  follows:  the  first 
phase  should  decide  what  should  be  monitored, 
and  the  second  phase  should  install  monitoring 
systems  tailored  to  probable  pathways.  An  RIFS 
study  was  conducted  on  a  landfill  located  on  a 
mountain  in  southern  New  England.  A  high  proba- 
bility of  contaminant  migration  to  the  northwest 
was  demonstrated.   A   surface   water  connection 


was  also  apparent  to  the  northwest  since  the  un- 
named tributary  flows  through  this  area  and  is 
clearly  degraded  by  leachate.  The  potential  also 
exists  for  contamination  migration  to  the  northeast 
and  southeast  of  the  landfill.  Structural  mapping 
documented  three  regional  fracture/joint  sets. 
Fracture  sets  in  roadcuts,  outcrops,  and  stream 
cuts  were  observed  to  seep  indicating  that,  at  the 
surface  at  least,  they  were  hydraulically  conduc- 
tive. Where  the  fracture  sets  were  open  and  in  the 
presence  of  a  gradient,  flow  on  a  macroscale  was 
potentially  radial  from  the  landfill.  Flow  on  a 
microscale  would  be  controlled  by  the  fracture 
sets.  The  monitoring  system  was  not  set  up  to 
evaluate  flow  by  this  fracture  mechanism.  Facili- 
ties should  be  designed  to  answer  specific  ques- 
tions. The  original  intent  of  the  monitoring  system 
was  to  supplement  existing  wells  and  emulate  per- 
formance of  residential  wells  which  were  open 
boreholes.  (See  also  W88-09477)  (Geiger-PTT) 
W88-09500 


STRESS-RELIEF  FRACTURE  CONTROL  OF 
GROUND-WATER  MOVEMENT  IN  THE  AP- 
PALACHIAN PLATEAUS, 

Kentucky  Geological  Survey,  Lexington. 
J.  A.  Kipp,  and  J.  S.  Dinger. 
IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  423-438,  13  fig,  2 
tab,  10  ref.  USGS  Cooperative  agreement  No.  14- 
08-0001-A0015. 

Descriptors:  'Geohydrology,  'Geologic  fractures, 
'Groundwater  movement,  'Model  studies,  'Coal 
mining,  Kentucky,  Test  wells,  Bedrock,  Evapo- 
transpiration,  Permeability  coefficient,  Water  qual- 
ity, Stress. 

A  portion  of  the  Kentucky  Geological  Survey 
project  in  the  Eastern  Kentucky  Coal  Field  docu- 
ments groundwater  conditions  in  a  drainage  basin 
before,  during,  and  after  mining.  The  goals  of  this 
research  are  to  develop  a  conceptual  model  of 
groundwater  flow  for  small  basins  and  to  deter- 
mine the  effects  of  mining  and  reclamation  on  local 
groundwater  flow  conditions  and  water  quality.  A 
portion  of  the  project  is  being  conducted  in  the 
Wolfpen  Branch  area  in  northwestern  Knott 
County.  Before  mining  commenced,  the  study  area 
contained  a  first-order  stream  draining  approxi- 
mately 185  acres  of  relatively  undisturbed  second- 
growth  timber.  Shortly  before  mining  began,  13 
observation  wells  were  installed  at  four  sites  within 
the  basin.  The  well  sites  were  located  so  that  two 
or  three  wells  could  be  completed  into  each  water- 
bearing zone  from  different  topographic  positions 
within  the  basin,  and  such  that  the  wells  would 
monitor  the  same  stratigraphic  units  in  the  valley 
bottom,  valley  walls,  and  the  core  of  the  ridge. 
Groundwater  flow  in  the  basin  is  complex.  Within 
the  interiors  of  the  hills,  water  is  stored  and  trans- 
mitted in  intergranular  pore  spaces  of  the  predomi- 
nantly sandstone  bedrock.  These  rocks  are  saturat- 
ed, but  wells  produce  little  water.  Lithologic  cores 
indicate  that  saturated  sandstone  zones  are  separat- 
ed by  relatively  impermeable  claystone  units  asso- 
ciated with  major  coal  seams,  which  limit  the 
vertical  movement  of  water.  These  confining 
layers  cause  lateral  flow  to  the  hillsides  where 
groundwater  may  discharge  as  springs  or  seeps  or 
move  vertically  downward  through  the  confining 
zones  via  secondary  porosity  consisting  of  frac- 
tures and  beddings-plane  openings.  Bedrock  wells 
respond  quickly  to  rainfall  events,  evapotranspira- 
tion,  and  mining  activity.  This  suggests  high  hy- 
draulic conductivity  and  direct  connection  to  infil- 
tration from  the  surface.  Lithologic  cores  indicate 
that  secondary  fracture  permeability,  possibly  cre- 
ated by  stress-relief  fracturing,  is  responsible  for 
the  increased  hydraulic  conductivity  along  hill- 
sides and  valley  bottom,  and  controls  much  of  the 
shallow  groundwater  flow  in  the  basin.  This  shal- 
low groundwater  represents  the  principal  portion 
of  the  active  groundwater  flow  system.  (See  also 
W88-09477)  (Author's  abstract) 
W88-09501 


Mac 


25 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

STRAT ABOUND  PATHWAYS  OF  PREFERRED 
GROUNDWATER  FLOW:  AN  EXAMPLE 
FROM  THE  COPPER  RIDGE  DOLOMITE  IN 
EAST  TENNESSEE, 

Oak  Ridge  National  Lab.,  TN. 

R.  Lee,  and  D.  Ketelle. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  439-463,  13  fig, 

14  ref. 

Descriptors:  'Geohydrology,  'Groundwater 
movement,  *Dolomite,  'Weathering,  Geophysics, 
Groundwater  recharge,  Aquifer  characteristics,  In- 
filtration, Geochemistry,  Tennessee. 

The  Copper  Ridge  Dolomite  of  the  Upper  Cambri- 
an Knox  Group  underlies  a  site  at  Oak  Ridge, 
Tennessee  under  consideration  by  the  Department 
of  Energy  (DOE)  for  a  below  ground  waste  dis- 
posal facility.  The  Copper  Ridge  was  studied  for 
DOE  to  understand  the  influence  of  lithology  on 
deep  groundwater  flow.  Three  facies  types  are 
distinguished  which  comprise  laterally  continuous, 
1-4  m  thick  rock  units  interpreted  to  represent 
upward-shallowing  depositional  cycles  having  an 
apparently  significant  effect  on  groundwater  flow 
at  depth.  Rock  core  observations  indicate  one  of 
the  recurring  facies  types  is  characterized  by  thin 
to  medium-bedded,  fine-grained  dolostone  with 
planar  cryptalgal  laminae  and  thin  shaley  partings. 
Distinctive  fracturing  in  this  facies  type,  that  may 
have  resulted  from  regional  structural  deformation, 
is  considered  to  be  responsible  for  weathering  at 
depth  and  the  development  of  stratabound  path- 
ways of  preferred  groundwater  flow.  In  addition, 
geophysical  data  suggest  that  one  occurrence  of 
this  weathered  facies  type  coincides  with  an  appar- 
ent geochemical  interface  at  depth.  Geophysical 
data  also  indicate  the  presence  of  several  fluid 
invasion  horizons,  traceable  outside  the  study  area, 
which  coincide  with  the  unweathered  occurrence 
of  this  fine-grained  facies  type.  The  subcropping  of 
recurrent  zones  of  preferred  groundwater  flow  at 
the  weathered/unweathered  interface  may  define 
linear  traces  of  enhanced  aquifer  recharge  parallel- 
ing geologic  strike.  Vertical  projection  of  these 
zones  from  the  weathered/unweathered  rock  inter- 
face to  the  ground  surface  may  describe  areas  of 
enhanced  infiltration.  Tests  to  determine  the  role 
of  stratigraphic  controls  on  groundwater  flow  are 
key  components  of  future  investigations  on  West 
Chestnut  Ridge.  (See  also  W88-09477)  (Author's 
abstract) 
W88-O9502 


HYDROGEOLOGIC  INVESTIGATION  OF 
WILLIAMSBURG,  MASSACHUSETTS.  SES- 
SION: GLACIAL  GEOLOGY/HARD  ROCK, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

E.  Storms,  and  W.  S.  Motts. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  467-490,  5  fig,  1 

tab,  10  ref. 

Descriptors:  'Geohydrology,  'Aquifer  character- 
istics, 'Groundwater  recharge,  'Water  pollution 
prevention,  'Safe  yield,  'Groundwater  movement, 
•Water  pollution  control,  Sodium,  Groundwater 
management.  Bedrock,  Massachusetts,  Ground- 
water pollution. 

The  two  principal  hydrogeologic  units  in  Wil- 
liamsburg, Massachusetts  are  crystalline  bedrock 
formations  underlying  the  hilly  areas  of  town  and 
unconsolidated  sediments  underlying  the  valleys. 
The  unconsolidated  sediments  consist  of  glacial  till, 
glacial  outwash,  and  alluvium.  Glacial  outwash 
and  alluvium,  because  of  their  high  permeabilities, 
offer  the  greatest  potential  source  for  large 
groundwater  supplies,  whereas  the  bedrock  has  a 
low  capacity  for  groundwater  development  except 
where  it  is  highly  fractured.  The  unconsolidated 
sediments  range  in  thicknesses  from  5  to  175  feet  as 
determined  by  well  log  data  and  seismic  refraction 
surveys.  The  two  major  aquifer  systems  in  the  area 
are  the  South  Street  and  Mountain  Street  aquifer 
systems.  Both  are  located  in  buried  valleys  contain- 
ing deep  trenches  which  intercept  shallow   and 


deep  groundwater,  and  both  contain  thick  and 
areally  extensive  glacial  outwash  and  alluvium  de- 
posits that  serve  as  reservoirs  for  water  due  to 
their  large  storage  area.  A  transmissivity  of  74,000 
gpd/ft  was  calculated  from  available  pump-test 
data  of  the  South  Street  aquifer  system.  The  Con- 
necticut method  and  base-flow  method  were  used 
to  calculate  safe  yields  of  0.48  mgd  and  0.35  mgd, 
respectively,  for  the  South  Street  aquifer  system.  A 
safe  yield  of  1.02  mgd  was  calculated  for  the 
Mountain  Street  aquifer  system  using  the  Con- 
necticut method.  The  concentration  of  sodium, 
chloride,  nitrate,  and  dissolved  solids  (from  septic 
effluent  and  road  salting)  in  the  groundwater  was 
estimated  for  the  primary  and  secondary  recharge 
areas.  For  a  zoning  density  of  2  acres  in  till  and 
bedrock  terrain,  the  estimated  annual  increase  of 
sodium  is  14  ppm,  and  for  1  acre  zoning  in  strati- 
fied drift  (glacial  outwash),  the  estimated  annual 
increase  of  sodium  is  1 1  ppm.  Both  fall  below  the 
20-ppm  health  threshold  recommended  by  the 
American  Heart  Association.  Recommendations 
for  aquifer  protection  include  strategies  for:  pro- 
tection from  septic  tanks,  road  salts,  toxic  and 
hazardous  waste;  protection  of  watercourses  that 
recharge  aquifer  systems,  and  purchase  of  critical 
recharge  areas.  (See  also  W88-09477)  (Author's 
abstract) 
W88-09503 


CHEMO-HYDROGEOLOGIC  TRANSPORT  OF 
CONTAMINANTS  IN  GLACIAL-FLUVIAL  DE- 
POSITS: A  SITE  INVESTIGATION, 

Camp,  Dresser  and  McKee,  Inc.,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09504 

USE  OF  SEDIMENT  PERMEABILITY  VARI- 
ATIONS IN  THE  PERFORMANCE  OF  PETRO- 
LEUM RECOVERY  FROM  GLACIAL  SEDI- 
MENTS, 

Groundwater  Technology,  Inc.,  Norwood,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09505 


USE  AND  PLACEMENT  OF  GROUTING  AND 
SEALING  MATERIALS, 

Vermont   Agency   of  Natural   Resources,   North 

Waterbury,  VT. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09517 


COMPARATTVE  VULNERABILITY  TO  OIL 
SPILLS  OF  BEDROCK  VERSUS  SAND  AND 
GRAVEL  AQUIFERS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09520 


NEW  BOUNDARY  ELEMENT  FORMULA- 
TION FOR  TIME-DEPENDENT  CONFINED 
AND  UNCONFINED  AQUIFER  PROBLEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  M.  Aral,  and  Y.  Tang. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  6,  p  831-842,  June  1988.  9  fig,  17  ref. 

Descriptors:  'Finite  difference  methods,  'Ground- 
water movement,  'Aquifer  characteristics,  Model 
studies,  Mathematical  models,  Confined  aquifers, 
Unconfined  aquifers,  Wells. 

A  new  numerical  time  integration  procedure  was 
developed  for  the  boundary  element  method 
(BEM)  solution  of  time-dependent  aquifer  prob- 
lems. The  algorithm  reduces  the  resulting  finite 
difference  time  integration  process  to  a  boundary 
only  computation,  if  desired,  and  extends  the  effi- 
ciency of  the  BEM  to  time-dependent  problems.  A 
selected  number  of  interior  points  can  also  be 
included  in  the  computation  to  increase  the  accura- 
cy for  problems  where  there  is  a  singularity  in  the 
solution  domain.  This  proved  very  effective  where 
rapid  changes  in  the  value  of  the  piezometric  head 
variable  in  wells  is  expected.  The  method  was 
applied  to  four  classical  porous  media  flow  prob- 


lems: (1)  the  Theis  problem,  drawdown  due  to 
constant  pumping  in  an  extensive  confined  aquifer; 
(2)  an  unsteady  confined  aquifer  problem  in  an  L- 
shaped  aquifer;  (3)  an  unconfined  aquifer  with 
growth  of  a  mound  due  to  regional  recharge;  and 
(4)  extension  of  problem  3  to  a  true  two-dimension- 
al case.  (Cassar-PTT) 
W88-09541 


PRESSURE  INTERFERENCE  DATA  ANALY- 
SIS FOR  TWO-PHASE  (WATER/STEAM)  GEO- 
THERMAL  RESERVOUtS, 

S-Cubed,  La  Jolla,  CA. 

S.  K.  Garg,  and  J.  W.  Pritchett. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  6,  p  843-852,  June  1988.  10  fig,  3  tab,  10  ref. 

Descriptors:  'Drawdown,  'Groundwater  reser- 
voirs, 'Geothermal  studies,  'Steam,  'Water  pres- 
sure, Thermal  water,  Heated  water,  Model  studies, 
Mathematical  models,  Wells,  Drawdown,  Trans- 
missivity. 

A  procedure  was  developed  for  analyzing  pressure 
interference  (drawdown)  data  from  a  hot-water 
geothermal  reservoir  which  evolves  into  a  two- 
phase  system  as  a  result  of  fluid  production.  The 
observation  well  was  assumed  to  remain  in  the 
single-phase  (liquid)  part  of  the  reservoir.  A  nu- 
merical geothermal  reservoir  simulator  was  used  in 
a  series  of  calculations  to  test  the  limits  of  applica- 
bility of  the  interpretation  procedure.  Results  sug- 
gested that  the  accuracy  of  the  computed  reservoir 
transmissivity  depends  somewhat  on  the  size  of  the 
induced  two-phase  region.  With  an  extensive  two- 
phase  zone,  the  apparent  mass  flow  rate  is  a  small 
fraction  of  the  actual  production  rate  and  the 
method  provides  only  a  good  first  approximation 
for  the  reservoir  transmissivity;  forward  modeling 
(history  matching)  with  a  numerical  reservoir  sim- 
ulator can  be  used  to  refine  this  transmissivity 
estimate.  Results  also  showed  that  the  observation 
well  pressure  buildup  data  obeys  the  superposition 
principle  after  the  return  of  the  reservoir  to  single- 
phase  conditions.  (Cassar-PTT) 
W88-09542 

MEASUREMENT  AND  SIMULATION  OF 
ONE-DIMENSIONAL  TRANSIENT  THREE- 
PHASE  FLOW  FOR  MONOTONIC  LIQUID 
DRAINAGE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

R.  J.  Lenhard,  J.  H.  Dane,  J.  C.  Parker,  and  J.  J. 
\C  n  Illume  he  In 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  6,  p  853-863,  June  1988.  11  fig,  1  tab,  34  ref 

Descriptors:     'Multiphase    flow,  'Groundwatei 

movement,    'Oil    fields,    'Fluid  flow,    'Porous 

media,  Sand  aquifers,  Aquifer  characteristics 
Water  pressure. 

Simultaneous  movement  of  oil,  water,  and  air  in  f 
sandy  porous  medium  was  investigated  experimen 
tally  under  transient  flow  conditions,  and  result' 
were  compared  to  numerical  simulations  employ 
ing  a  fine  element  multiphase  flow  code.  The  liquic 
hydrocarbon  was  Soltrol  170,  a  low-densitj 
branched  alkane  mixture.  Liquid  saturations  wen 
measured  using  a  colinear  dual-energy  gamma  ra 
diation  apparatus,  and  liquid  pressures  were  meas 
ured  using  hydrophilic  (untreated)  and  hydropho 
bic  (treated)  ceramic  tensiometers  connected  U 
pressure  transducers.  The  experimental  regime  wa 
selected  to  impose  monotonically  draining  wate 
and  total  liquid  saturation  paths  to  avoid  hysteretu 
effects.  Measured  saturations  and  pressures  wer 
compared  to  values  obtained  from  numerical  simu 
lations  of  the  experiment  using  a  finite  elemen 
solution  of  the  governing  multiphase  flow  equa 
tions,  assuming  negligible  gas  pressure  gradient; 
Functional  relationships  between  permeabihtiei 
saturations  (S),  and  capillary  pressures  (P)  em 
ployed  in  the  numerical  model  were  estimated  b 
two  calibration  methods  which  require  differed 
degrees  of  experimental  effort.  Measured  transier 
water  saturation  versus  oil-water  capillary  hea 
data  agreed  well  with  predictions  from  static  ail 
water  S-P  relations  and  interfacial  tension  dati 
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ansient  total  liquid  saturation  versus  air-oil  capil- 
■y  head  data  deviated  more  severely  from  the 
Jed  air-water  S-P  data,  possibly  reflecting  non- 
mpliance  with  the  assumption  of  negligible  gas 
essure  gradients.  Reasonably  good  agreement 
is  observed  between  measured  and  numerically 
lulated  water  and  oil  saturations  and  pressures  in 
ice  and  time.  Sensitivity  of  the  numerical  results 
calibration  method  was  not  great.  (Author's 
stract) 
88-09543 


SOCHEMICAL     ANALYSIS     OF     RIYADH 
IOUND  WATER, 

ng  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  of 

ysics. 

I  primary  bibliographic  entry  see  Field  2K. 

B8-09578 


ANGANESE  IN  DRINKING  WATER  OF  THE 

)WN  OF  BEAUCAIRE:  ORIGINS  AND  SOLU- 

ONS   (MANGANESE   DANS    L'EAU    D'ALI- 

ENTATION  DE  LA  VILLE  DE  BEAUCAIRE: 

UGINES  ET  SOLUTIONS), 

x-Marseille-1   Univ.  (France).   Lab.   de  Chime 

'.nerale. 

t  primary  bibliographic  entry  see  Field  5B. 

88-09597 


(DROCARBONS  AND  AROMATIC  HYDRO- 

iRBONS  IN  GROUNDWATER  SURROUND- 

G  AN  EARTHEN  WASTE  DISPOSAL  PIT 

>R  PRODUCED  WATER  IN  THE  DUNCAN 

L  FIELD  OF  NEW  MEXICO, 

:w  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

lemistry 

r  primary  bibliographic  entry  see  Field  5B. 

88-09599 


>LYCYCLIC  AROMATIC  HYDROCARBONS 
SOIX  AT  GROUNDWATER  LEVEL  NEAR 

i  EARTHEN  PIT  FOR  PRODUCED  WATER 
THE  DUNCAN  OIL  FIELD, 

:w  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

lemistry 

r  primary  bibliographic  entry  see  Field  5B. 

58-09611 


SSOLVED        ORGANIC        CARBON        IN 
REAMS  AND  GROUNDWATER, 

rterloo  Univ.  (Ontario).  Dept.  of  Biology, 
r  primary  bibliographic  entry  see  Field  2K. 
88-09636 


)LE  OF  GROUNDWATER  IN  THE  IMPACT 
r  CLIMATE  WARMING  ON  STREAM  SAL- 
0NINES, 

•ronto  Univ.  (Ontario).  Dept.  of  Zoology. 
D.  Meisner,  J.  S.  Rosenfeld,  and  H.  A.  Regier. 
iheries,  Vol.  13,  No.  3,  p  2-8,  May/June  1988.  4 
,  1  tab,  56  ref. 

scriptors:  *Climates,  *Climatology,  •Stream 
>ta,  'Groundwater,  *Water  temperature,  *Tem- 
rature  effects,  *Salmon,  'Fish  populations,  Solar 
liation,  Climates,  Geothermal  studies,  Soil  tem- 
rature,  Spawning,  Hydrologic  maps. 

le  factors  that  govern  the  temperature  of 
mndwater  and  the  influence  of  groundwater  on 
monine  ecology  are  reviewed  in  an  attempt  to 
sw  the  role  groundwater  will  play  in  the  impact 

climate  warming  on  stream  salmonines.  The 
onanisms  of  energy  transfer  from  the  atmos- 
ere  through  groundwater  to  stream  water  are 
mplex.  Groundwater  temperatures  are  expected 

follow  projected  increases  in  mean  annual  air 
nperature  from  climate  warming,  as  modified  by 
:al  microclimatic  and  topographic  conditions  for 
uch  some  general  quantitative  relationships  are 
'en.  At  a  particular  site,  increased  groundwater 
nperature  will  increase  the  temperatures  in  redds 

salmonines  and  may  depress  oxygen  concentra- 
ns,  both  of  which  affect  survival  and  growth  of 
veloping  eggs  and  larvae.  At  low  altitudes  and 
jtudes,  optimal  thermal  habitats  of  salmonines 
11  likely  shrink  in  summer.  The  converse  will 


likely  occur  in  streams  at  high  altitudes  and  high 

latitudes.  (Author's  abstract) 

W88-09677 


GEOMORPHOLOGICAL  CONTROL  OF  SUB- 
SURFACE HYDROLOGY  IN  THE  CREEK- 
BANK  ZONE  OF  TDDAL  MARSHES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09715 


MODD7ICATION  OF  TEMPERATURE  BEHAV- 
IOUR THROUGH  REGULATION  OF  A  BRIT- 
ISH RP7ER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-09721 


HYDROLOGIC  IMPACTS  OF  IMPROVED  IR- 
RIGATION EFFICIENCIES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-09743 


APPLYING  THE  USGS  MASS-TRANSPORT 
MODEL  (MOO  TO  REMEDIAL  ACTIONS  BY 
RECOVERY  WELLS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 

Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  281- 

288,  May-June  1988.  12  fig,  2  tab,  18  ref. 

Descriptors:  *Groundwater  movement,  'Ground- 
water pollution,  'Recharge  wells,  'Groundwater 
movement,  'Model  studies,  'Recovery  wells,  'In- 
jection wells,  'Mass  transport  model,  Hydrodyna- 
mics, Algorithms,  Errors,  Plumes,  Wells,  Mathe- 
matical models,  Flow,  Simulation  analysis,  Com- 
puter programs. 

The  USGS  two-dimensional  mass-transport  model 
(MOC)  is  widely  used  in  the  analysis  of  ground- 
water contamination  problems.  A  need  exists  to 
examine  the  accuracy  of  the  code  in  situations 
dominated  by  radially  convergent  and  divergent 
flow  around  wells.  The  model  is  applied  here  to 
situations  that  commonly  exist  in  remedial  actions 
involving  recovery  wells.  The  cases  simulated  are 
a  recharge/recovery  single  well,  a  recharge/re- 
covery doublet,  and  plume  capture  by  one  or  two 
production  wells.  The  results  were  tested  against 
analytical  and  semianalytical  solutions.  Inaccura- 
cies in  model  results  occurred  especially  for  the 
doublet  case  under  controlled  long-time  simula- 
tion. Inaccuracies  are  caused  not  only  by  the 
mainly  radial-flow  situation,  or  by  the  curvature 
nature  of  streamlines,  but  also  by  the  arrival  of 
contamination  at  the  sink  nodes.  Better  agreement 
of  numerical  and  analytical  solutions  was  obtained 
for  the  single-well  and  plume-capture  situations. 
However,  a  large  mass-balance  error  exists  for  the 
single-well  case.  Inaccuracies  can  be  reduced  by 
modifying  the  code  and  reducing  the  finite-differ- 
ence mesh.  However,  the  use  of  a  very  fine  mesh 
(i.e.  on  the  order  of  a  few  feet)  may  prevent  the 
use  of  the  code  in  large-scale  problems.  Care  must 
be  taken  in  applying  the  model  to  situations  where 
production  or  injection  wells  are  close  to  each 
other.  (Author's  abstract) 
W88-09781 


OPTIMIZATION  MODEL  FOR  ANALYSIS  OF 
TEST  PUMPING  DATA, 

Roorkee  Univ.  (India).  School  of  Hydrology. 
D.  Kashyap,  P.  Dachadesh,  and  L.  S.  J.  Sinha. 
Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  289- 
297,  May-June  1988.  4  fig,  6  tab,  17  ref. 

Descriptors:  'Aquifers,  'Geohydrology,  'Pump- 
ing tests,  'Model  studies,  Mathematical  models, 
Computer  models,  Optimization,  Drawdown, 
Leakage,  Anisotropy,  Theis  equation,  Leakage. 

An  optimization  model  for  computer-assisted  esti- 
mation of  aquifer  parameters  was  developed.  It  is 
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based  on  the  principle  of  minimization  of  the  sum 
of  squares  of  the  differences  between  observed  and 
computed  drawdowns.  The  objective  strategy 
eliminates  the  subjectivity  associated  with  the  con- 
ventional curve-matching  procedures.  Apart  from 
the  parameters  estimation,  the  model  can  assist  in 
identifying  certain  hydrogeological  features  like 
leakage,  discontinuities,  vertical  anisotropy,  etc.  It 
also  can  provide  a  check  on  consistency  among 
different  data  sets  monitored  during  test  pumping 
(e.g.,  drawdown  and  recovery  data).  The  applica- 
tion of  the  proposed  model  has  been  illustrated  by 
analysis  of  field  data.  The  model-computed  param- 
eters honored  the  observed  data  more  closely  than 
the  graphical  estimates.  The  model  could  also  iden- 
tify leakage  as  the  cause  of  departure  of  the  time- 
drawdown  curve  from  the  Theis  type  of  curve.  In 
another  study,  the  model  results  lead  to  an  infer- 
ence that  the  recovery  data  of  the  pumped  well  are 
consistent  with  the  rest  of  the  data.  (Author's 
abstract) 
W88-09782 


FINITE-ELEMENT  SIMULATION  OF  LONG- 
TERM  TRANSIENT  REGIONAL  GROUND- 
WATER FLOW, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

L.  A.  England,  and  R.  A.  Freeze. 
Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  298- 
308,  May- June  1988.  6  fig,  3  tab,  16  ref. 

Descriptors:  'Groundwater  movement,  'Flow 
equations,  'Model  studies,  'Finite  element  method, 
Hydraulic  conductivity,  Hydrodynamics,  Mathe- 
matical models,  Simulation  analysis,  Topography, 
Stratigraphy,  Erosion,  Plumes,  Alberta,  Canada. 

A  finite-element  model  is  developed  to  solve  the 
two-dimensional,  transient,  groundwater  flow 
equation  on  a  regional  scale  over  geologic  time  for 
the  purpose  of  assessing  the  rate  of  hydraulic  head 
decay  at  depth  in  response  to  erosional  modifica- 
tions of  the  land  surface.  The  model  includes  a 
time-stepping  procedure  that  allows  consideration 
of  sedimentary  basins  with  large  hydraulic  conduc- 
tivity contrasts.  Results  confirm  that  hydraulic 
head  patterns  that  are  not  in  equilibrium  with 
existing  topography  can  persist  at  depth  over  geo- 
logically significant  periods  of  time.  A  sensitivity 
analysis  on  a  hypothetical  layered  system  shows 
that  the  rate  of  hydraulic  head  adjustment,  due  to 
erosional  modifications  of  the  topography,  is  par- 
ticularly sensitive  to  the  thickness,  continuity,  and 
vertical  hydraulic  conductivity  of  the  low-perme- 
ability layers.  Application  of  the  two-dimensional 
model  to  the  Red  Earth  region  of  northern  Alber- 
ta, Canada  predicts  response  times  that  are  reduced 
by  two-thirds  over  those  predicted  with  one-di- 
mensional models.  The  concept  of  delayed  hydrau- 
lic response  over  geological  time  has  important 
implications  in  the  siting  and  design  of  nuclear 
waste  repositories,  the  analysis  of  contaminant 
plume  migration,  and  the  use  of  the  hydrodynamic 
approach  to  the  exploration  for  petroleum  re- 
sources and  stratabound  ore  deposits.  (Author's 
abstract) 
W88-09783 


VICTORIA  PROVINCE  DROUGHT  RELIEF 
PROJECT:  I.  GEOPHYSICAL  SITING  OF  BOR- 
EHOLES, 

Hydrotechnica,  Shrewsbury  (England). 
C.  C.  White,  J.  F.  T.  Houston,  and  R.  D.  Barker. 
Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  309- 
316,  May-June  1988.  11  fig,  1  tab,  15  ref. 

Descriptors:  'Boreholes,  'Water  supply  develop- 
ment, 'Geohydrology,  'Aquifer  characteristics, 
Borehole  geophysics,  Regoliths,  Mineralogy,  Vic- 
toria Province,  Resistivity,  Drought,  Zimbabwe. 

As  a  result  of  the  recent  drought  in  central  Africa, 
an  accelerated  well  drilling  program  was  commis- 
sioned in  Victoria  Province,  Zimbabwe,  to  help 
alleviate  the  water  shortage.  An  analysis  of  the 
data  collected  during  the  siting  of  these  boreholes 
showed  that  geophysical  techniques  can  be  used 
reliably  to  determine  regolith  thickness  and  pro- 
vide an  indication  of  regolith  lithology.  Valleys 
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and  the  zone  of  deep  weathering  around  born- 
hardts  were  found  to  have  the  greatest  potential 
for  water-supply  boreholes.  The  relationship  be- 
tween regolith  resistivity  and  specific  capacity  is 
masked  by  the  clay  mineralogy  of  the  regolith 
which  must  be  taken  into  account  when  siting 
boreholes.  Despite  this  effect,  optimum  values  of 
regolith  resistivity  for  production  boreholes  in  Vic- 
toria Province  were  established  which  may  be  of 
value  in  similar  Basement  terrain  elsewhere.  (Au- 
thor's abstract) 
W88-09784 

HYDROCHEMICAL       CHARACTERIZATION 
OF     BRINES     AND     IDENTIFICATION     OF 
BRINE  CONTAMINATION  IN  AQUIFERS, 
Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09785 

INFLUENCE  OF  OUTLYING  OBSERVATIONS 
ON  SELECTED  ESTIMATES  OF  PARAM- 
ETERS OF  DISTRIBUTIONS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09786 


ARSENIC    IN    GROUND    WATER    OF    THE 
WESTERN  UNITED  STATES, 

Geological  Survey,  Carson  City,  NV. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-09787 

COLLECTION    MANIFOLD    FOR    MULTILE- 
VEL GROUND-WATER  SAMPLING  DEVICES, 

British  Geological  Survey,  Keyworth  (England). 

Fluid  Processes  Research  Group. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09788 


EXERCISE  IN  GROUND-WATER  MODEL 
CALIBRATION  AND  PREDICTION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
D.  L.  Freyberg. 

Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  350- 
360,  May-June  1988.  12  fig,  5  tab,  14  ref.  National 
Science  Foundation  Grant  ECE-8451565. 

Descriptors:  'Groundwater  movement,  "Model 
studies,  "Geohydrology,  Aquifer  characteristics, 
Hydraulic  conductivity,  Hydrodynamics,  Predic- 
tion, Boundary  conditions,  Simulation  analysis, 
Performance  evaluation,  Education. 

For  a  classroom  exercise,  9  groups  of  graduate 
students  calibrated  a  numerical  groundwater  flow 
model  to  a  set  of  perfectly  observed  hydraulic 
head  data  for  a  hypothetical  phreatic  aquifer.  All 
groups  used  exactly  the  same  numerical  model  and 
identical  sets  of  observed  data.  After  calibration, 
the  students  predicted  the  hydraulic  head  distribu- 
tion in  the  aquifer  resulting  from  a  modification  in 
one  boundary  condition.  A  quantitative  analysis  of 
the  results  of  this  calibration-prediction  exercise 
vividly  demonstrates  some  of  the  difficulties  in 
parameter  identification  for  groundwater  flow 
models.  Group  predictions  differed  significantly. 
Successful  prediction  was  strongly  correlated  with 
successful  estimation  of  conductivity  values,  and 
was  essentially  unrelated  to  successful  estimation 
of  aquifer  bottom  elevations  or  with  the  number  of 
trial-and-error  simulations  required  for  calibration. 
Most  importantly,  success  in  prediction  was  unre- 
lated to  success  in  matching  observed  heads  under 
premodification  conditions.  In  this  sense,  good 
calibration  did  not  lead  to  good  prediction.  (Au- 
thor's abstract) 
W88-09789 


MICROBIAL  COMMUNITIES  IN  THE  SATU- 
RATED GROUNDWATER  ENVIRONMENT:  I. 
METHODS  OF  ISOLATION  AND  CHARAC- 
TERIZATION OF  HETEROTROPHIC  BACTE- 
RIA, 

Bremen  Univ.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  7B. 


W88-09791 

MICROBIAL  COMMUNITIES  IN  THE  SATU- 
RATED GROUNDWATER  ENVIRONMENT:  II. 
DIVERSITY  OF  BACTERIAL  COMMUNITIES 
IN  A  PLEISTOCENE  SAND  AQUIFER  AND 
THEIR  IN  VITRO  ACTIVITIES, 
Bremen  Univ.  (Germany,  F.R.). 
J  Kolbel-Boelke,  E.-M.  Anders,  and  A.  Nehrkorn. 
Microbial  Ecology  MCBEBU,  Vol.  16,  No.  1,  p 
31-48,  1988. 

Descriptors:  *Soil  bacteria,  "Classification,  "Aqui- 
fer    characteristics,     "Bacteria,     "Groundwater, 
"Sand  aquifers,  West  Germany,  Sediments,  Bacte- 
rial physiology,  Morphology,  Physiological  ecolo- 
gy- 
Bacterial  cell  numbers  obtained  from   103  water 
and  sediment  samples  from  a  Pleistocene  sandy 
aquifer  in  the  Lower  Rhine  region  were  deter- 
mined on  P-agar  and  by  direct  count.  Below  5  m 
under  the  surface,  colony-forming  unit  numbers  in 
water  samples  were  <  100/ml,  and  in  many  cases 
<50/ml.  In  sediment  samples,  they  were  10-  to 
100-fold  higher,  but  changing  markedly  between 
different  depths.  Direct  cell  counts  yielded  num- 
bers 2-3  orders  of  magnitude  higher.  About  2,700 
strains  from  60  samples  were  isolated  randomly 
and  characterized  by  morphological  and  physio- 
logical properties.  Of  all  the  isolates,  71.6%  were 
gram-negative,    and    52.2%    were    gram-negative 
straight  rods.  Water  communities  had  low  propor- 
tions of  gram-positive  bacteria  (<11%),  whereas 
in  all  but  one  of  the  sediment  communities  percent- 
ages of  gram-positive  isolates  were  3-  to  7-fold 
higher  (35-43%).  Water  and  sediment  communi- 
ties, as  well  as  communities  from  different  sam- 
pling sites  and  from  different  depths  of  the  same 
sampling  site,  differed  in  their  qualitative  and  quan- 
titative morphotype  composition  and  physiological 
capabilities.  The  in  vitro  activities  of  strains  within 
a  single  community  were  quite  different,  indicating 
that  each  community  is  composed  of  many  diverse 
bacteria.  Gram-positive  bacteria  showed  on  an  av- 
erage lower  total  activities  and  gram-negative  bac- 
teria.  Both  gram-positive  and  -negative  bacteria 
from  sediment  had  higher  values  of  in  vitro  activi- 
ties than  the  corresponding  groups  isolated  from 
water.   Many   water   and   sediment  bacteria  pre- 
ferred the  same  substrates  which  were  utilized  at 
higher  rates.  However,  there  were  differences  in 
the  degradation  of  the  various  other  substrates 
present,  and  each  community  showed  preferences 
for  particular  substrates.  Results  of  cell  morpholo- 
gy and  physiology  studies  indicated  that  all  8  char- 
acterized communities  were  very  different  from 
one  another  and  very  diversely  structured.  (See 
also  W88-09791)  (Author's  abstract) 
W88-09792 

MORPHOLOGICAL  AND  CULTURAL  COM- 
PARISON OF  MICROORGANISMS  IN  SUR- 
FACE SOU  AND  SUBSURFACE  SEDIMENTS 
AT  A  PRISTINE  STUDY  SITE  IN  OKLAHOMA, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

T.  L.  Bone,  and  D.  L.  Balkwill. 
Microbial  Ecology  MCBEBU,  Vol.  16,  No.  1,  p 
49-64,   1988.  4  fig,  6  tab,  22  ref.  Environmental 
Protection      Agency      Cooperative      Agreement 
CR811148. 

Descriptors:  "Soil,  "Subsurface  sediments, 
"Aquifers,  "Microorganisms,  "Soil  bacteria,  "Soil 
fungi,  Oklahoma,  Bacterial  physiology,  Vertical 
distribution,  Morphology,  Lula. 

Surface-soil  and  subsurface  microfloras  at  the  site 
of  a  shallow  aquifer  in  Oklahoma  were  examined 
and  compared  with  respect  to  (1)  total  and  viable 
cell  numbers,  (2)  colony  and  cell  types  that  grew 
on  various  plating  media,  (3)  cell  morphologies 
seen  in  flotation  films  stripped  from  sample  parti- 
cles, and  (4)  cellular  ultrastructure.  Appreciable 
numbers  of  microbial  cells  were  present  in  the 
subsurface  (total  counts:  1-10  million  cells/g;  viable 
counts  up  to  1  million  cells/g),  but  the  subsurface 
microflora  was  considerably  less  populous  than 
that  of  the  surface  soil  (total  counts:  1  billion  cells/ 
g-  viable  counts  10-100  million  cells/g).  The  sub- 


surface microflora  (especially  that  of  the  satu 
zone)  also  appeared  to  be  much  less  diverse, 
taining  fewer  microbial  types  that  would  gro 
enumeration  plates  (on  nutrient-rich  media 
colony  types  vs.  19-22  for  the  surface  soil] 
fewer  cell  types  that  could  be  distinguishe 
direct  microscopy  (3-4  types  vs.  17  for  the  si) 
soil).  The  specific  types  of  microorganisms 
were  numerically  predominant  in  the  aquifer 
ments  were  entirely  different  from  those  that 
predominant  in  the  surface  soil.  Moreovei 
predominant  types  varied  from  one  depth  t 
other  within  the  saturated  zone.  The  potentia 
abolic  capability  of  the  subsurface  microflo 
indicated  by  its  readiness  to  grow  rapidly  on 
ent-rich  media,  also  varied  with  depth.  (Set 
W88-09796)  (Author's  abstract) 
W88-09793 


INVESTIGATIONS  INTO  THE  NUMBE1 
RESPIRING  BACTERIA  IN  GROUNDW, 
FROM  SANDY  AND  GRAVELLY  DEPO 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (G 
ny,  F.R.).  Limnologische  Flussstation. 
For  primary  bibliographic  entry  see  Field  5B 
W88-09794 


EQUIVALENCE    OF   MICROBIAL    BIO! 

MEASURES  BASED  ON  MEMBRANE  L 

AND  CELL  WALL  COMPONENTS,  AE 

SINE       TRIPHOSPHATE,       AND       Dl 

COUNTS  IN  SUBSURFACE  AQUIFER 

MENTS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  B 

cal  Science. 

For  primary  bibliographic  entry  see  Field  7J3 

W88-09795 

DISTRIBUTION  AND  ACTIVITY  OF  M 
ORGANISMS  IN  SUBSURFACE  SEDI\ 
OF  A  PRISTINE  STUDY  SITE  IN  OKLAH 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Microb 
R.  M.  Beloin,  J.  L.  Sinclair,  and  W.  C.  Ghio 
Microbial  Ecology  MCBEBU,  Vol.  16,  N 
85-97,  1988.  4  fig,  1  tab,  28  ref.  Environ 
Protection  Agency  Cooperative  Agreeme 
CR  811148. 

Descriptors:  "Aquifers,  "Subsurface  sed 
"Microorganisms,  "Soil  bacteria,  "Pr 
"Cyanobacteria,  "Cyanophyta,  Biomass, 
sine  triphosphate,  Seasonal  variation,  Verti 
tribution,  Saturated  zone,  Aeration  zon 
types,  Sand,  Clays,  Oklahoma. 

Distribution  and  activity  of  microorganisms 

face  soil  and  subsurface  sediments  were  sti 

depth  profiles  of  6  different  microbial  bion 

activity  indicators  (total  direct  counts,  nui 

cells  capable  of  electron  transport  system  i 

viable  cell  plate  counts,  most  probable  nun 

protozoa,       and       4-hydroxybenzoate-de 

microorganisms,  and  ATP  content).  The 

showed  the  same  general  trends  on  two  c 

dates  (January  amd  June).  Seasonal  vanatio 

noted,  but  they  were  not  extreme.  Bioro 

activity  values  declined  sharply  with  dept 

unsaturated  zone,  reaching  minima  in  a  cl 

fining  layer  in  the  interface  zone  between 

m.  Contiguous  10-cm  samples  from  the  l 

zone  showed  significant  textural  and  micrc 

cal  variability.  Higher  and  more  stable  bior 

activity  values  were  detected  in  the  saturat 

the  highest  being  a  very  permeable  gravell 

sand  layer  at  approximately  7.5  m.  In  th 

viable  counts  were  nearly  equal  to  total  co 

they  approached  the  viable  counts  in  surf 

Surface-type  protozoa  and  cya-iobacteria  a 

detected  in  this  layer,  suggesting  that  it  \ 

nected  hydrologically  to  a  nearby  river. 

values  were  detected  in  an  underlying 

clay  layer  at  8  m,  which,  despite  its  impert 

and  low  viable  counts,  did  contain  measure 

counts,   4-hydroxybenzoate-degrading   mi 

nisms,  and  ATP.  Correlations  were  noted 

sediment  texture  and  microbial  activity  (i.< 

texture   =   high  activity,  clayey  texture 

activity),  but  other  hydrogeological  and  g( 

cal  factors  probably  also  influenced  mien 
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ibution  and  activity  in  the  profile.  (See  also  W88- 

9793)  (Author's  abstract) 

/88-09796 


OME  SPECIAL  PROBLEMS  IN  THE  DETER- 
IINATION  OF  VIABLE  COUNTS  OF 
(ROUNDWATER  MICROORGANISMS, 

lie!  Univ.  (Germany,  F.R.).  Inst,  fuer  Allgemeine 

likrobiologie. 

or  primary  bibliographic  entry  see  Field  7B. 

/88-09797 


hemical  compositions  of  subma- 
:ine  hot  spring  water  and  associat- 
;d  bottom  sediments  near  taketomi- 
ima  at  southern  part  of  the 
[yukyu  island  arc,  north-west  pacif- 

C, 

Iniversity   of  the   Ryukyus,    Nishihara   (Japan). 

)ept.  of  Chemistry. 

or  primary  bibliographic  entry  see  Field  2K. 

f88-09799 


1HEMICAL  STUDY  OF  SURFACE  AND 
(ROUND  WATERS  FLOWING  THROUGH 
lARBONATE  ROCK  TERRAIN  IN  THE  OKI- 
IAWA  ISLANDS, 

Iniversity   of  the   Ryukyus,    Nishihara   (Japan). 

)ept.  of  Chemistry. 

i.  Tokuyama. 

ournal    of    Earth    Science    Nagoya    University 

EASAD,  Vol.  35,  No.  2,  p  399-416,  December 

987.  20  fig,  3  tab,  20  ref. 

)escriptors:  *Groundwater,  'Weathering,  *Geo- 
hemistry,  'Water  Chemistry,  'Surface  water, 
Carbonate  rocks,  'Chemical  composition,  Lime- 
tone,  Calcium,  Bicarbonate,  Magnesium,  Potassi- 
m,  Calcite,  Dolomite,  Protodolomite,  Okinawa 
slands,  Chemical  reactions. 

n  Okinawa,  limestone  is  widely  distributed  on 
lany  islands  and  protodolomite  on  Kita  and 
linami  Daito  islands.  Waters  from  these  terrains 
yere  chemically  studied  and  the  following  results 
yere  obtained.  Total  amounts  of  dissolved  chemi- 
al  species  and  excess  amounts  of  dissolved  chemi- 
al  species  with  respect  to  sea  water  composition 
re  larger  in  water  samples  from  protodolomite 
srrains  than  in  those  from  limestone  terrains.  In 
imestone  terrains,  some  water  samples  were  con- 
ained  larger  concentration  of  Ca  than  HC03  in 
quivalent  units.  S04  and  N03  ions  may  be  consid- 
red  to  balance  Ca  ions  in  these  waters.  On  the 
ither  hand,  some  water  samples  contained  more 
IC03  than  Ca  in  equivalent  units.  In  this  case,  Mg 
lissolution  from  mudstones  seems  to  be  significant. 
Vaters  containing  high  excess  amount  of  K.  seem 
o  be  influenced  by  human  activities.  Many  water 
amples  from  limestone  terrains  were  supersaturat- 
:d  with  respect  to  calcite  but  undersaturated  with 
espect  to  dolomite,  whereas  the  reverse  observa- 
ions  were  obtained  in  water  samples  from  proto- 
lolomite  terrains.  High  biological  activity  supplies 
i  large  amount  of  C02  to  sedimentary  environ- 
nents  in  Okinawa  areas.  It  causes  the  acceleration 
>f  carbonate  rock  dissolution.  The  amount  of  or- 
;anic  materials  which  are  decomposed  to  supply 
X)2  was  estimated.  Because  of  the  small  size  of 
slands  with  a  large  fluctuation  of  environmental 
itate,  physical  and  chemical  processes  for  the 
feathering  of  rocks  may  give  a  significant  influ- 
:nce  on  the  nature  of  Okinawa.  In  addition  to  the 
latural  weathering  process,  human  activities  may 
iccelerate  the  modification  of  the  environment  of 
Okinawa.  (Author's  abstract) 
W88-09803 


3EOCHEMICAL  STUDY  OF  WEATHERING 
rHROUGH  CHEMICAL  COMPOSITION  IN 
NATURAL  WATERS, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-09804 


CONCEPTS  OF  WELL  CLEANING, 

Bennett,  Williams  and  Blattert,  Inc.,  Indianapolis, 


IN. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-09832 


ADVANCED  OXIDATION  PROCESSES  FOR 
TREATING  GROUNDWATER  CONTAMINAT- 
ED WITH  TCE  AND  PCE:  LABORATORY 
STUDIES, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-09834 


ADVANCED  OXIDATION  PROCESSES  FOR 
TREATING  GROUNDWATER  CONTAMINAT- 
ED WITH  TCE  AND  PCE:  PILOT-SCALE 
EVALUATIONS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-09835 


INTERSTITIAL  FAUNAL  COMMUNITIES  OF 
THE  HYPORHEIC  AND  ADJACENT 
GROUNDWATER  BIOTOPES  OF  A  COLORA- 
DO MOUNTAIN  STREAM, 

Colorado  Univ.  at  Boulder. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09879 


ALGAE  IN  GROUND  WATERS  BELOW  THE 
ACTIVE  STREAM  OF  A  RIVER  (BASIN  OF 
THE  MORAVA  RIVER,  CZECHOSLOVAKIA), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09894 


INTERPRETING  INJECTION  WELL  TESTS  IN 
AN  ALLUVIAL  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09914 


ESTIMATING  AQUIFER  RECHARGE  AND  PA- 
RAMETERS FROM  WATER  LEVEL  OBSER- 
VATIONS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

A.  Das  Gupta,  and  G.  N.  Paudyal. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  103-116,  May  1988.  9  fig,  2  tab,  15  ref. 

Descriptors:  'Recharge,  'Groundwater  level,  'In- 
filtration, 'Rainfall,  'Groundwater  recharge, 
•Aquifers,  'Model  studies,  Climatology,  Weather 
data  collections,  Evapotranspiration,  Field  tests, 
Performance  evaluation,  Equations. 

This  paper  is  concerned  with  the  development  of  a 
technique  to  estimate  recharge  from  rainfall,  and  to 
estimate  aquifer  parameters,  using  groundwater 
level  records  and  available  climatological  data. 
The  methodology  combines  a  hydrometeorologi- 
cal  model  which  links  rainfall  and  evapotranspira- 
tion to  the  effective  groundwater  recharge,  and  a 
geohydrologic  model  which  links  the  recharge  to 
the  water  level  in  the  aquifer.  Results  of  field 
application  are  presented  to  illustrate  the  usefulness 
of  the  technique.  (Author's  abstract) 
W88-09918 


PALEOHYDROLOGY  OF  THE  NUBIAN  AQUI- 
FER NORTHEAST  OF  THE  BLUE  NILE,  NEAR 
KHARTOUM,  SUDAN, 

Directorate  General  of  Water  Supply  and  Trans- 
port, Salalah  (Oman). 
Y.  A.  S.  Haggaz,  and  K.  M.  Kheirallah. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 
p  117-125,  May  1988.  5  fig,  5  ref. 

Descriptors:  'Paleohydrology,  'Nubian  aquifer, 
♦Surface-groundwater  relations,  'Geohydrology, 
'Tracers,  'Geochemistry,  Aquifers,  Isotope  stud- 
ies, Chemical  analysis,  Water  chemistry,  Ground- 
water recharge,  Spatial  distribution,  Regional  anal- 
ysis, Rainfall,  Ions,  Sudan,  Nile  River. 


Environmental  isotopes  and  ionic  water  chemistry 
have  been  used  to  study  the  aspects  of  recharge  to 
the  Nubian  aquifer  near  the  confluence  of  the  Blue 
and  White  Niles.  The  results  indicated  that  re- 
charge to  the  phreatic  Nubian  aquifer  occurs 
mainly  through  bed  transmission  losses  of  the  Blue 
Nile  during  flood  times  and  is  limited  to  a  zone  13 
km  east  of  the  river.  The  groundwater  in  this  zone 
and  the  Blue  Nile  water  are  relatively  enriched  in 
the  stable  heavy  isotopes  and  are  both  character- 
ized by  a  sodium  bicarbonate  water  type  low  in 
sulfate  and  chloride.  Beyond  this  zone  the  ground- 
water is  much  depleted  in  heavy  isotopes  and 
contains  more  than  2000  ppm  of  total  dissolved 
solids,  and  is  dominated  by  a  calcium/sodium  bi- 
carbonate water  type  rich  in  chloride.  Away  from 
the  Blue  Nile  values  of  heavy  isotopes  in  the 
Nubian  aquifer  are  quite  different  from  those  of 
modern  rainfall  of  the  region  and  correlate  fairly 
well  with  values  of  a  colder  climatic  zone.  Hence 
it  is  postulated  that  the  regional  gradient  of  the 
Nubian  aquifer  is  a  decaying  fossil  gradient  of  a 
pluvial  period  in  the  Pleistocene.  (Author's  ab- 
stract) 
W88-09919 


SINGLE-WELL  TRACER  TECHNIQUE  FOR 
EVALUATING  AQUIFER  PARAMETERS:  I. 
THEORETICAL  WORK, 

Hydrology  Service,  Jerusalem  (Israel). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09921 


TOWARDS  A  DELIMITATION  OF  SOUTH- 
WESTERN NIGERIA  INTO  HYDROLOGICAL 
REGIONS, 

Obafemi  Awolowo  Univ.,  Ile-Ife  (Nigeria).  Dept. 

of  Geography. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09922 


QUANTITATIVE  TRACING  OF  THE  MA- 
LIGNE  KARST  SYSTEM,  ALBERTA,  CANADA, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

C.  C.  Smart. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  3/4, 

p   185-204,  April   15,   1988.  7  fig,  4  tab,  22  ref. 

Descriptors:  'Karst,  Karst  Hydrology,  'Aquifer 
characteristics,  'Groundwater  movement,  'Con- 
duits, 'Tracers,  'Fluorometry,  Canada,  Sinks, 
Groundwater,  Quantitative  analysis,  Alberta,  Field 
tests,  Lakes,  Conduits,  Sinking  lakes. 

Early  dye  tracing  studies  on  the  large  Maligne 
karst  aquifer  in  the  Canadian  Rocky  Mountains 
gave  indeterminate  results  and  low  tracer  recover- 
ies. In  contrast,  a  recent  series  of  tests  using  high- 
precision  field  fluorometry  gave  well  defined 
breakthrough  curves  and  far  higher  but  variable 
recovery.  Low  recovery  in  one  test  may  be  ac- 
counted for  by  hydraulic  switching  or  interaction 
with  an  alluvial  aquifer  which  buries  the  principal 
conduit  outlets.  A  16-km  long  karst  conduit  aver- 
aging between  90  and  170  sq  m  in  cross-sectional 
area  drains  the  principal  sinking  lake  to  a  group  of 
karst  springs.  A  14-km  tributary  conduit,  linking  a 
high  karst  valley  to  the  major  conduit,  both  drains 
and  feed  the  karst  lake,  although  during  winter  it 
has  flows  transitional  between  laminar  and  turbu- 
lent regimes.  A  strong  non-linear  relation  between 
travel  time  and  discharge  suggests  a  partly  vadose 
system  that  is  little  influenced  by  unsteady  flow. 
Static  and  maximum  dynamic  conduit  storage  were 
estimated  to  be  1,950,000  and  760,000  cu  m,  respec- 
tively. (Author's  abstract) 
W88-09973 


BEHAVIOR  OF  GROUNDWATER  WITH  DIS- 
PERSION IN  COASTAL  AQUIFERS, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

T.  Kakinuma,  Y.  Kishi,  and  K.  Inouchi. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  3/4, 

p  225-248,  April  15,  1988.  15  fig,  25  ref. 
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Group  2F — Groundwater 

Descriptors:  'Groundwater  movement,  'Estuaries, 
•Coastal  aquifers,  'Estuaries,  'Saline  water  intru- 
sion, 'Model  studies,  Confined  aquifers,  Mathemat- 
ical models,  Piezometric  surface,  Hydraulic 
models.  Simulation,  Japan,  Groundwater,  Disper- 
sion. 

A  3-dimensional  steady-state  hydrodynamic  model 
is  used  to  simulate  seawater  encroachment  in  the 
confined  aquifers  in  the  estuaries  of  the  Naka  and 
Kiki  Rivers  in  Japan.  Two  expressions  of  the  dis- 
persion coefficient  are  considered;  one  is  constant 
over  the  entire  region  of  the  aquifer  and  the  other 
is  dependent  on  the  flow  velocity  of  the  ground- 
water. The  magnitudes  of  the  constant  dispersion 
coefficients  in  the  horizontal  and  vertical  direc- 
tions, D  sub  xx  and  D  sub  zz,  as  well  as  the 
longitudinal  and  lateral  dispersivities,  a  sub  L  and  a 
sub  T,  are  determined  to  reproduce  the  regional 
distributions  of  salt  concentration  in  the  confined 
aquifers  in  both  estuaries.  It  is  found  that  D  sub  xx 
equals  5  sq  cm  per  second,  D  sub  zz  equals  5-0.5  sq 
cm  per  second,  and  a  sub  L  equals  1000-1250  m,  a 
sub  T  equals  200-20  m  in  the  Naka  River  estuary; 
and  D  sub  xx  equals  0.2  sq  cm  per  second,  D  sub 
zz  equals  0.2-0.02  sq  cm  per  second,  and  a  sub  L 
equals  200  m,  a  sub  T  equals  200-20  m  in  the  Kiki 
River  estuary.  Examining  the  local  distribution  of 
the  dispersion  coefficient  computed  from  the  dis- 
persivity  and  velocity  fields  of  groundwater  in 
both  estuaries,  the  same  value  as  estimated  in  the 
analysis  with  constant  dispersion  is  located  in  the 
middle  layer  of  the  aquifer.  In  the  estuary  of  the 
Naka  River,  the  piezometric  surface  predicted 
with  the  dispersion  model  with  the  velocity-de- 
pendent dispersion  coefficient  is  almost  the  same  as 
that  predicted  with  the  dispersion  model  with  the 
constant  dispersion  coefficient  and  they  are  5-10% 
lower  than  that  predicted  with  the  interface  model. 
They  are,  however,  about  1.3  times  the  observed 
piezometric  surface.  (Author's  abstract) 
W88-09975 


EXPERIMENTAL  STUDIES  IN  STREAM-AQ- 
UIFER INTERACTION  ALONG  THE  ARKAN- 
SAS RIVER  IN  CENTRAL  KANSAS:  FIELD 
TESTING  AND  ANALYSIS, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09976 


NITRATE  RETENTION  AS  IT  AFFECTS 
GROUNDWATER  POLLUTION  IN  MID-AT- 
LANTIC SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10006 


ANALYSIS  OF  HISTORICAL  AND  CURRENT 
DRAWDOWN  AND  PRODUCTION  DATA 
FROM  THE  BOISE  GEOTHERMAL  SYSTEM, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-10011 


GEOCHEMICAL  ASSESSMENT  OF  AQUIFER 
RECHARGE  EFFECTS  IN  THE  SOUTHWEST 
DENVER  BASIN, 

Colorado  School  of  Mines,  Golden.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  4B. 
W88- 10028 


LARGE  SCALE  PARAMETER  ESTIMATION 
THROUGH  THE  INVERSE  PROCEDURE  AND 
UNCERTAINTY  PROPAGATION  IN  THE  CO- 
LUMBUS BASIN,  NEW  MEXICO, 

New   Mexico   Inst,   of  Mining   and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10O42 


JANUARY  1987  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 
Geological    Survey,    Lawrence,    KS.    Water    Re- 


sources Div. 

B.  J.  Dague. 

Available   from   the   OFSS,   USGS,   Box   25425, 

Lakewood,  CO  80225.  USGS  Open-File  Report 

87-241,  1987.  161  p,  2  fig,  1  tab,  18  ref. 

Descriptors:  'Groundwater,  'Kansas,  'Hydrologic 
data,  Water-level  changes,  Data  collections. 

Hydrologic  data  related  to  water-level  measure- 
ments were  collected  in  observation  wells  in  west- 
ern and  south-central  Kansas.  The  measurements 
were  made  in  midwinter  when  pumping  was  mini- 
mal and  water  levels  had  recovered,  for  the  most 
part,  from  the  effects  of  pumping  during  the  previ- 
ous irrigation  season.  Annual  hydrologic  data  are 
provided  for  relating  water-level  changes  from  a 
'base-reference  year'  (predevelopment  year),  a  year 
of  abnormally  large  amounts  of  precipitation  and 
minimum  pumpage  (1966  or  1974),  and  each  of  7 
consecutive  years  of  measurements  (1980-86).  The 
'base-reference  year'  is  designated  as  1940  for  the 
southwestern  area,  1944  for  the  south-central  area, 
and  1950  for  the  northwestern,  west-central,  and 
Equus  beds  areas.  Data  also  are  provided  for  relat- 
ing the  average  annual  water-level  changes,  satu- 
rated thicknesses  of  the  water-bearing  deposits,  and 
percentage  changes  in  saturated  thickness.  (USGS) 
W88-10046 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  MAY  1987, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

B.  R.  Lewelling. 

Available    from    the   OFSS,    USGS,    Box    25425 

Lakewood,  Co  80225.  USGS  Open-File  Report  87- 

451,  1  plate  (map). 

Descriptors:  'Maps,  'Potentiometric  level,  'Flori- 
da, Groundwater  movement,  Hydrology,  Hydro- 
geology,  Geohydrology. 

A  May  1987  potentiometric  surface  map  of  the 
Upper  Floridan  aquifer  in  west-central  Florida  de- 
picts water  levels  for  the  annual  low  water-level 
period.  Water  levels  in  most  wells  measured  in 
May  1987  were  lower  than  in  September  1986. 
May  levels  averaged  about  0.5  foot  higher  than 
September  levels  in  latitudes  north  of  the  Hillsbor- 
ough-Pasco County  line  and  about  6  feet  lower  in 
southern  areas.  The  average  water-level  change 
between  May  1986  and  May  1987  in  individual 
wells  was  more  than  3  feet.  Average  water  levels 
in  most  wells  measured  in  May  1987  were  more 
than  2  feet  higher  than  May  1986  levels  in  the 
north  and  more  than  4  feet  higher  in  the  south. 
(USGS) 
W88- 10047 


HYDROLOGY  OF  AREA  53,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAINS 
COAL  PROVINCES,  COLORADO,  WYOMING, 
AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-1O055 


GEOHYDROLOGIC  AND  SURFACE-WATER 
DATA  FOR  THE  SACO  RIVER  VALLEY  GLA- 
CIAL AQUIFER  FROM  BARTLETT,  NEW 
HAMPSHIRE  TO  FRYEBURG,  MAINE:  OCTO- 
BER 1983  THROUGH  JANUARY  1986, 
Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

C.  D.  Johnson,  D.  H.  Tepper,  and  D.  J.  Morrissey. 
Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Open-File  Report 
87-44,  1987.  80  p,  5  fig,  23  tab,  16  ref. 

Descriptors:  'Areal  hydrogeology,  'Glacial 
aquifers,  'Water  quality,  'Groundwater  levels, 
'Hydrologic  data,  'Maine,  'New  Hampshire,  Stra- 
tigraphy, Surface  water,  Data  collections,  Oxford 
County,  Carroll  County,  Groundwater. 

Hydrogeologic  data  was  collected  for  a  study  of 
the  Saco  River  valley  glacial  aquifer.  The  study 


area  extends  along  the  Saco  River  from  Bartlett, 
New  Hampshire  to  Fryeburg,  Maine.  The  study 
was  done  in  cooperation  with  the  Maine  Geologi- 
cal Survey  (Department  of  Conservation),  the 
New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  the  New  Hampshire  Water  Re- 
sources Board,  and  the  Town  of  Conway,  New 
Hampshire.  The  data  include  information  on  54 
well-inventory  sites,  69  exploration-hole  logs,  anal- 
yses of  grain-size  distribution  in  130  samples  of 
glacial  sediments,  monthly  water-table  measure- 
ments in  100  wells,  and  continuous  water-table 
measurements  in  7  wells.  Discharge  data  are  pre- 
sented from  6  stream-gaging  stations  operated  for 
this  study  during  the  1984  and  1985  water  years. 
Data  from  50  sets  of  seepage  runs  and  15  miscella- 
neous discharge  measurements  conducted  on  the 
mainstream  of  the  Saco  River  and  on  7  tributary 
streams  during  the  1984  and  1985  water  years  are 
also  presented.  Water  quality  analyses  of  ground- 
water samples  from  92  sites  and  surface  water 
samples  from  12  sites  are  presented.  Field  determi- 
nations include  pH,  temperature,  and  specific  con- 
ductance. Laboratory  determinations  include  nutri- 
ents, common  inorganic  anions  and  cations,  select- 
ed volatile  organic  compounds,  and  detergents. 
Maps  show  the  locations  of  data-collection  sites. 
(USGS) 
W88-10056 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  MINIDOKA  IRRIGATION  DISTRICT, 
SOUTH-CENTRAL  IDAHO,  JUNE  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-10057 


DIGITAL-MODEL  SIMULATION  OF  THE  AQ- 
UIFER SYSTEM  I  THE  TOPPEN1SH  CREEK 
BASIN,  YAKIMA  INDIAN  RESERVATION, 
WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
J.  A.  Skrivan. 

Available  from  the  OFSS,  USGS,  Box  25425 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  82-4010,  1987.  47  p,  23  fig,  5 
tab,  25  ref. 

Descriptors:  'Water  resources  appraisals,  'Aquifer 
characteristics,  'Mathematical  models,  'Ground- 
water movement,  'Washington,  Model  studies, 
Yakima  Indian  Reservation. 

A  groundwater  flow  model  was  constructed  for 
the  Toppenish  Creek  basin  aquifer  system  in  east- 
ern Washington.  Flow  was  simulated  in  three  aqui- 
fer units:  (1)  the  confined  old  valley  fill  and  shal- 
low basalt  (unit  2);  (2)  the  underlying  primary 
basalt  (unit  3);  and  (3)  the  deep  basalt  (unit  4). 
Water  levels  in  the  overlying  unconfined  alluvial 
aquifer  (unit  1)  were  held  fixed.  Calibrated  trans- 
missivities  ranged  from  0.01  to  0.48  foot  squared 
per  second.  Calibrated  storage  coefficients  were 
0.0004  to  0.006.  The  confining-bed  leakance  ranged 
from  2.0  x  10  to  the  minus  11th  power  to  2.5  x  10 
to  the  minus  10th  power  feet  per  second  per  foot. 
Under  steady-state  conditions  (1954)  annual  natural 
recharge  was  about  29,000  acre-ft  underflow  from 
adjacent  basins.  Annual  pumpage  increased  from 
less  than  500  acre-ft  in  1954  to  an  average  of  19,600 
acre-ft  for  1971  and  1972.  Pumpage  caused  simulat- 
ed declines  in  unit  3  of  up  to  95  ft  for  1955-72. 
Projected  annual  declines  from  1973-77  using  1971- 
72  pumpage  were  about  0.5-1.5  ft  in  unit  2  and  0.2- 
1.5  ft  in  unit  3.  The  corresponding  declines  from 
1978-82  were  0.2-1.2  ft  and  0.2-0.8  ft,  respectively. 
Using  1971-72  pumpage  plus  12,400  acre-ft  per 
year  from  unit  3,  the  calculated  annual  declines 
from  1978-82  were  1-36  ft  in  unit  2  and  4-20  ft  in 
unit  3.  (USGS) 
W88-1O058 


GEOLOGY  AND  WATER  RESOURCES  OF 
CLARK  COUNTY,  SOUTH  DAKOTA,  PART  II: 
WATER  RESOURCES, 

Geological  Survey,  Huron,  SD.  Water  Resources 
Div. 


WATER  CYCLE— Field  2 


Water  In  Soils— Group  2G 


J.  Hamilton. 

mailable  from  the  OFSS,  USGS,  Box  25425, 
ikewood,  CO  80225.  South  Dakota  Geological 
irvey  Bulletin  29,  1986.  62  p,  32  fig,  4  tab,  15  ref. 

escriptors:  'Groundwater,  'Aquifers,  'Water 
pply,  'Geohydrology,  'South  Dakota,  Aquifer 
laracteristics,  Water  quality,  Clark  County. 

laciers  have  deposited  up  to  600  feet  of  glacial  till 
d  outwash  in  Clark  County  on  the  west  side  of 
e  400-foot  high  Coteau  des  Prairies  in  northeast- 
n  South  Dakota.  Outwash  sand  and  gravel  20  to 
i  feet  thick  includes  six  major  glacial  aquifers  that 
iderlie  70  percent  of  the  county.  The  Prairie 
steau  aquifers  are  at  depths  of  from  a  few  feet  to 
0  feet.  Beneath  these  are  the  Altamont  aquifers, 
depths  of  nearly  600  feet  beneath  the  Coteau  des 
airies  The  Altamont  aquifers  extend  westward 
to  the  James  basin  where  they  are  as  shallow  as 
i  feet.  The  glacial  aquifers  can  yield  as  much  as 
XX)  gallons  per  minute  of  slightly-saline  very 
ird  water  to  individual  wells.  A  major  bedrock 
[uifer,  the  Dakota  Formation,  is  at  depths  of  900 
1,400  feet.  This  aquifer  can  yield  as  much  as  50 
Jlons  per  minute  of  soft,  slightly-saline  water. 
ISGS) 
88-10061 


JLECTED   DRILL-STEM   TEST   DATA   FOR 
KE  UPPER  COLORADO  RIVER  BASIN, 

eological  Survey,   Lakewood,  CO.   Water  Re- 

urces  Div. 

)r  primary  bibliographic  entry  see  Field  7B. 

88-10068 


3MPUTER  SIMULATION  OF  ALDICARB 
IGRATION  AND  DEGRADATION  IN  THE 
UMD  PLAIN  OF  CENTRAL  WISCONSIN, 

isconsin  Univ.-Madison.  Environmental  Toxicol- 

ry  Center. 

sr  primary  bibliographic  entry  see  Field  5B. 

'88-10082 

G.  Water  In  Soils 


ROCESSES  AND  FACTORS  AFFECTING 
RANSPORT  OF  PESTICIDES  TO  GROUND 
ATER, 

'ashington  State  Univ.,  Pullman.  Dept.  of  Agron- 

ny  and  Soils. 

or  primary  bibliographic  entry  see  Field  5B. 

'88-09090 


DIL  CHARACTERISTICS  AFFECTING  PESTI- 
tt>E  MOVEMENT  INTO  GROUND  WATER, 

gricultural  Research  Service,  Beltsville,  MD. 
or  primary  bibliographic  entry  see  Field  5B. 
'88-09091 


UANTIFYING  PESTICIDE  ADSORPTION 
ND  DEGRADATION  DURING  TRANSPORT 
HROUGH  SOIL  TO  GROUND  WATER, 

ornell  Univ.,  Ithaca,  NY.  Coll.  of  Human  Ecolo- 

i- 

or  primary  bibliographic  entry  see  Field  5B. 

/88-09093 


EOHYDROLOGY  OF  A  FIELD  SITE:  STUDY 
IF  PESTICIDE  MIGRATION  IN  THE  UN- 
ATURATED  AND  SATURATED  ZONES  OF 
OUGHERTY  PLAIN,  SOUTHWEST  GEOR- 
GIA, 

reological  Survey,  Doraville,  GA.  Water  Re- 
iurces  Div. 

or  primary  bibliographic  entry  see  Field  5B. 
/88-09094 


PATIAL  VARIABILITY  OF  PESTICIDE 
ORPTION  AND  DEGRADATION  PARAM- 
OURS, 

lorida  Univ.,  Gainesville.  Dept.  of  Soil  Science, 
'or  primary  bibliographic  entry  see  Field  5B. 
V88-09095 


1,2-DIBROMOETHANE  (EDB)  IN  TWO  SOIL 
PROFILES, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09103 


MODELING  PESTICIDE  MOVEMENT  IN  THE 
UNSATURATED  ZONE  OF  HAWAIIAN  SOILS 
UNDER  AGRICULTURAL  USE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09108 


METHOD  FOR  CHARACTERIZING  VOLA- 
TILE ORGANIC  COMPOUND  CONCENTRA- 
TIONS IN  SHALLOW  SOILS, 

Kennedy/Jenks/Chilton,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09325 


INSTRUMENTATION    OF   PORE   PRESSURE 
AND  SOIL  WATER  SUCTION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09337 


SLOPE  STABILITY  ANALYSIS  INCORPORAT- 
ING THE  EFFECT  OF  SOIL  SUCTION, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic   entry   see  Field   8D. 
W88-09338 


MODELLING  THE  EFFECTIVENESS  OF  A 
SOIL-CEMENT  PROTECTTVE  COVER  FOR 
SLOPES, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary   bibliographic   entry   see   Field   8D. 
W88-09341 


MODELLING  INTERRELATIONSHIPS  BE- 
TWEEN CLIMATE,  HYDROLOGY,  AND  HY- 
DROGEOLOGY  AND  THE  DEVELOPMENT 
OF  SLOPES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  8D. 
W88-09346 


'PHYSICS'  OF  SOIL  WATER  PHYSICS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito. 

IN:  The  History  of  Geophysics.  American  Geo- 
physical Union,  Washington  DC.  1987.  p  93-98,  39 
ref.  NSF  Grant  CEE-79-20778. 

Descriptors:  'Geophysics,  'Soil  water,  History, 
Physical  properties,  Buckingham  law,  Richards 
equation,  Research  priorities,  Capillarity,  Soil 
water  potential,  Hydraulic  conductivity,  Energy, 
Mathematical  studies. 

Soil  water  physics  began  as  a  subdiscipline  of 
physics  about  1905  when  Buckingham  published 
his  study  on  the  equilibrium  and  flow  behavior  of 
soil  water.  He  defined  capillary  potential  at  a  given 
water  content,  temperature,  and  bulk  density  of 
soil,  to  be  the  reversible  work  per  unit  mass  re- 
quired to  transfer  water  from  soil  to  a  pure  water 
reservoir.  Richards  in  1931  measured  hydraulic 
conductivity  with  a  simple  apparatus,  thus  verify- 
ing Buckingham's  law.  The  Richards  equation  is  a 
fundamental  equation  for  capillary  capacity  (now 
called  water  capacity).  This  equation  governs  the 
isothermal  isobaric  transport  of  water  through  un- 
saturated soil.  Contemporary  issues  in  soil  physics 
are  as  follows:  (1)  What  are  the  possible  groups  of 
similarity  transformations  of  the  Richards  equation 
and  how  may  they  be  used  to  classify  the  behavior 
of  water  in  soils.  (2)  What  is  the  most  general  form 
of  the  law  of  internal  energy  balance  for  soil  water 
that  is  consistent  with  the  Richards  equation.  (3) 
What  definition  of  the  heating  flux  density  vector 


will  lead  to  a  predictive  model  of  coupled  heat  and 
water  flow  in  soil  that  is  both  self-consistent  and 
experimentally  testable.  (4)  How  does  the  micro- 
scopic or  the  molecular  behavior  of  water  in  soil 
lead  to  macroscopic  transport  equations  and  to  the 
observed  values  of  macroscopic  transport  coeffi- 
cient. (See  also  W88-09405)  (Cassar-PTT) 
W88-09412 


R.  E.  MOORE  AND  YOLO  LIGHT  CLAY, 

Geological  Survey,  Menlo  Park,  CA. 
J.  Constantz. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  99-101, 
15  ref. 

Descriptors:  'Standards,  'Soil  waters,  'Ground- 
water movement,  'Geophysics,  'Soil  properties, 
♦Clays,  'History,  Yolo  light  clay,  Hydrology,  In- 
filtration, Evaporation,  Drainage,  Hydraulic  con- 
ductivity, Unsaturated  flow,  R.E.  Moore,  Matric 
potential,  Tensiometers,  Sampling. 

For  half  a  century  the  extensive  use  of  the  water 
retention  and  flow  characteristics  of  Yolo  Light 
Clay  has  established  it  as  a  benchmark  soil  for 
comparison  of  water  flow  models.  The  characteris- 
tics of  Yolo  Light  Clay  have  been  used  to  model 
infiltration,  evaporation,  drainage,  and  nonisother- 
mal  flow  processes  by  researchers  throughout  the 
world.  Surprisingly,  the  actual  experimental  work 
involving  Yolo  Light  Clay  consists  of  a  single 
experiment  performed  by  R.  E.  Moore  as  part  of 
his  dissertation  work  at  the  University  of  Califor- 
nia, Berkeley  (1934-1937).  Furthermore,  additional 
experimental  work  cannot  be  performed  on  Yolo 
Light  Clay  because  Moore's  description  of  the 
soil's  location  is  too  general  for  recollection  of  the 
original  materials.  Moore's  experiments  utilized 
tensiometers  in  conjunction  with  horizontal  soil 
sampling  tubes  to  compare  matric  potential  and 
water  content  values  in  one  meter  high  soil  col- 
umns during  steady  evaporation.  From  these  ex- 
periments, Moore  was  able  to  estimate  the  relation- 
ships between  the  unsaturated  hydraulic  conduc- 
tivity, the  matric  potential,  and  the  soil  water 
content  for  Yolo  Light  Clay  and  five  other  soils. 
By  using  the  word  'light',  Moore  chose  an  unor- 
thodox nomenclature  for  Yolo  Light  Clay,  which 
now  traces  all  references  back  to  this  single  experi- 
ment. After  receiving  his  PhD  in  soils,  Moore 
went  on  to  a  career  as  an  irrigation  engineer  for 
the  USDA,  primarily  in  Latin  America,  and  never 
performed  laboratory  experiments  again.  Howev- 
er, during  the  1950s  the  data  from  one  of  Moore's 
experiments  with  Yolo  Light  Clay  was  used  as  a 
primary  data  set  in  several  papers  which  since 
became  standard  references  in  unsaturated  zone 
hydrology.  As  a  result  of  these  innovative  papers, 
this  single  data  set  for  Yolo  Light  Clay  is  still 
frequently  used  as  a  data  base  for  testing  unsaturat- 
ed soil  models.  (See  also  W88-09405)  (Author's 
abstract) 
W88-09413 


MEASUREMENT  OF  THE  HYDRAULIC  CON- 
DUCTIVITY OF  FINE-GRAINED  SOILS, 

Texas  Univ.  at  Austin.  Center  for  Electromechan- 

ics. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09436 


SUITABILITY  OF  THERMOCOUPLE  PSYCH- 
ROMETERS  FOR  STUDYING  MOISTURE 
MOVEMENT  IN  UNSATURATED  SOILS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
D.  E.  Daniel,  J.  M.  Hamilton,  and  R.  E.  Olson. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
84-100,  8  fig,  45  ref,  append. 

Descriptors:  'Thermocouple  psychrometers,  'Soil 
water,  'Aeration  zone,  'Unsaturated  flow,  'Psych- 
rometers, 'Soil  moisture  meters,  'Permeability, 
Groundwater  movement,  Saturated  soil,  Hydraulic 


31 


Field  2— WATER  CYCLE 


Group  2G — Water  In  Soils 

properties,  Pore  pressure,  Interstitial  water,  Psych- 
rometers. 

Interest  in  moisture  movement  in  partially  saturat- 
ed soils  has  developed  rapidly  in  recent  years 
mainly  as  a  result  of  increasing  use  of  sites  in  arid 
regions  for  disposal  of  toxic  industrial  and  radioac- 
tive wastes.  In  attempting  to  measure  hydraulic 
properties  of  soils  in  arid  regions,  problems  are 
encountered  with  measurement  of  large  suctions. 
Accordingly,  the  possibility  of  using  thermocouple 
psychrometers,  which  have  a  broader  range  than 
most  other  suction  probes,  for  studies  of  moisture 
movement  in  unsaturated  soils  was  investigated.  In 
this  paper,  the  general  features  of  psychrometers 
are  described,  procedures  for  calibration  and  use 
are  reviewed,  and  experimental  data  are  presented 
and  discussed.  Psychrometric  measurements  were 
found  to  be  reproducible  within  about  +  or  -  10% 
to  30%  over  a  range  in  suction  of  about  2  to  80 
atm.  Response  times  were  typically  less  than  an 
hour.  Problems  with  corrosion  of  psychrometers 
were  severe  with  strongly  acidic  soils  but  not  with 
a  basic  soil.  Independent  measurements  of  suction 
provided  quantitative  evidence  that  psychrometric 
measurements  are  reliable.  The  conclusion  is  that 
psychrometers  seem  to  be  the  most  suitable  devices 
now  available  for  measuring  suctions  in  relatively 
dry,  partially  saturated  soils.  (See  also  W88-09434) 
(Author's  abstract) 
W88-09438 


PERMEABILITY  OF  SOILS  USING  CONTAMI- 
NATED PERMEANT, 

Woodward-Clyde    Consultants,     San    Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09439 


CORRELATIVE  MEASUREMENTS  OF  PORE 
SIZE  DISTRIBUTION  AND  PERMEABILITY 
IN  SOILS, 

CH2M,  Inc.,  Portland,  OR. 
I.  Garcia-Bengochea,  and  C.  W.  Lovell. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
137-150,  6  fig,  2tb,  24ref. 

Descriptors:  *Soil  water,  'Groundwater  move- 
ment, *Permeability,  *Pore  size,  Porosity,  Clays, 
Groundwater,  Mercury  intrusion,  Correlation 
analysis,  Mathematical  studies. 

Measurements  and  use  of  pore  size  distributions  to 
explain  the  behavior  of  engineering  materials  are 
not  new.  However,  there  are  few,  if  any,  reports  of 
a  simplified  methodology  and  its  direct  application 
to  engineering  predictions.  This  paper  explains 
how  pore  size  measurements  and  water  permeabil- 
ity can  be  correlated  for  compacted  samples  of 
saturated  clayey  silt.  The  results  strongly  support 
the  hypothesis  that  a  new  generation  of  permeabil- 
ity prediction  equations  is  now  possible.  In  the  new 
equations,  the  old  soil  parameters  of  effective  grain 
size,  total  porosity  (or  void  ratio),  and  specific 
surface  are  effectively  replaced  by  appropriate  pa- 
rameters of  the  pore  size  distribution.  The  authors 
recommend  the  procedure  for  compacting,  saturat- 
ing, and  permeating  fine-grained  soil  samples.  Fol- 
lowing the  permeability  tests,  small  samples  are 
extracted  for  constant  volume  dehydration 
through  a  quick  freeze-sublimation  process.  Final- 
ly, the  mercury  intrusion  technique  is  used  to 
quantify  the  distribution  of  porosity.  Study  of  the 
distribution  plots,  particularly  the  differential  fre- 
quency one,  is  very  helpful  in  (a)  qualitatively 
understanding  the  experimental  results  and  (b) 
quantifying  the  data  through  statistical  correla- 
tions. Sample  data  and  plots  are  introduced  to 
reinforce  the  principal  points  of  the  discussion. 
(See  also  W88-09434)  (Author's  abstract) 
W88-09441 


IMPERMEABILIZATION  OF  A  300-HECTARE 
COOLING  POND, 

Universidad     Nacional     Autonoma     de     Mexico, 


Mexico  City.  Inst,  de  Ingenieria. 
G.  Auvinet,  and  J.  Espinosa. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
151-167,  11  fig,  ltab,  15ref. 

Descriptors:  'Soil  water,  'Impervious  boundaries, 
♦Liners,  *Pond  liners,  *Permeability,  'Cooling 
ponds,  Reservoirs,  Linings,  Clay,  Groundwater, 
Seepage. 

The  project  of  the  1200  megawatt  Rio  Escondido 
Thermoelectric  Plant,  now  under  construction  in 
northern  Mexico,  includes  a  300-hectare  (750-acre) 
cooling  pond.  The  entire  reservoir  will  be  created 
by  building  a  circumferential  embankment  and  de- 
veloping the  total  storage  requirement  above  the 
natural  ground  level.  The  makeup  water  will  be 
obtained  at  a  high  cost  from  the  Rio  Grande  by 
means  of  a  30-km-long  aqueduct  with  a  maximum 
capacity  of  2.5  cu  m/sec.  Severe  restrictions  were 
put  on  the  allowable  seepage.  This  paper  describes 
the  geotechnical  investigations  performed  for  eval- 
uation of  the  subsoil  permeability  and  the  final 
solution  adopted:  a  clay  liner  compacted  according 
to  a  nonstandard  procedure.  Although  the  use  of 
clay  linings  to  reduce  seepage  of  water  storage  is 
an  efficient  and  relatively  inexpensive  technique, 
attention  must  be  given  to  the  following  points:  (1) 
Some  accepted  standard  permeability  tests  may  be 
misleading  and  must  be  used  with  care,  especially 
when  applied  to  low-permeability  soils;  and  (2) 
The  structure  is  the  main  parameter  which  con- 
trols permeability  of  a  given  fine  soil.  For  clayey 
soils,  previous  curing,  homogenization,  and  knead- 
ing compaction  at  a  water  content  higher  than  the 
Proctor  optimum  value  allow  a  clear  improvement 
of  the  results  obtained.  (See  also  W88-09434) 
(Lantz-PTT) 
W88-09442 


EVALUATING  THE  SATURATED  AND  UN- 
SATURATED HYDRAULIC  CONDUCTIVITY 
OF  SOILS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09443 


MEASUREMENT  OF  HYDRAULIC  CONDUC- 
TIVITY OF  PARTIALLY  SATURATED  SOILS, 

Law  Engineering  Testing  Co.,  Houston,  TX. 
J.  M.  Hamilton,  D.  E.  Daniel,  and  R.  E.  Olson. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
182-196,  9  fig,  11  ref. 

Descriptors:  'Hydraulic  conductivity,  'Path  of 
pollutants,  'Soil  water,  'Soil  moisture  meters,  'In- 
strumentation, 'Soil  saturation,  Psychrometers, 
Clay,  Plasticity,  Soil  properties,  Mathematical 
studies,  Darcy's  equation,  Permeability,  solute 
transport. 

Increased  interest  in  protection  of  the  environment 
has  led  to  a  need  to  be  able  to  predict  long-term 
movement  of  moisture,  and  contaminants,  in  the 
vicinity  of  shallowland  disposal  sites  for  various 
toxic  and  radioactive  wastes.  A  technique  was 
developed  in  which  thermocouple  psychrometers 
and  the  instantaneous  profile  method  were  used  to 
measure  conductivities  of  soils  with  suctions  as 
high  as  80  atm.  For  one  clay  of  low  plasticity,  the 
conductivity  dropped  from  about  10  to  the  -7th 
power  cm/sec  when  saturated  to  almost  10  to  the  - 
12th  power  cm/sec  for  degrees  of  saturation  of  the 
order  of  30%.  Measured  conductivities  were  used 
in  a  finite  element  solution  to  Darcy's  equation  to 
predict  final  water  content  profiles.  The  predicted 
and  measured  profiles  compared  well,  which  sug- 
gests that  the  measured  conductivities  were  toler- 
ably accurate.  Based  on  data  presented,  the  pro- 
posed technique  seems  promising  for  conductivity 
measurements  in  clays  with  degrees  of  saturation 


between  about  30%  and  90%  and  in  sands  with  57 
to  50%  saturation.  (See  also  W88-09434)  (Lantz 
PTT) 
W88-09444 


ATTENUATION  OF  RADIONUCLIDES  AND 
TOXIC  ELEMENTS  BY  IN  SITU  SOILS  AT  A 
URANIUM  TAILINGS  POND  IN  CENTRAL 
WYOMING, 

D'Appolonia   Consulting   Engineers,    Inc.,    Pitts 

burgh,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09447 


ANALYSIS  OF  THE  INVERSE  PROBLEM  FOJ 
TRANSIENT  UNSATURATED  FLOW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 

burg. 

J.  B.  Kool,  and  J.  C.  Parker. 

Water  Resources  Research  WRERAO,  Vol.  24 

No.  6,  p  817-830,  June  1988.  5  fig,  5  tab,  31  ref 

Descriptors:  'Soil  water,  'Unsaturated  flow,  'Hy- 
draulic properties,  Flow  characteristics,  Infiltra- 
tion, Evaporation,  Hydraulic  conductivity,  Model 
studies,  Wetting,  Mathematical  studies. 

The  inverse  problem  of  determining  unsaturated 
soil  hydraulic  properties  from  one-dimensional, 
transient  infiltration  and  redistribution  events  was 
analyzed.  Hydraulic  properties  were  assumed  to  be 
described  by  an  extension  of  van  Genuchten's 
model,  which  allows  for  hysteresis  in  the  retention 
function  and  air  entrapment.  Unknown  parameters 
in  the  model  were  estimated  from  observed  water 
contents  and  heads  during  transient  flow  by  nu- 
merical inversion  of  the  unsaturated  flow  equation. 
The  inverse  problem  was  formulated  as  a  weighted 
least  squares  problem  and  solved  using  an  efficient 
Levenberg-Marquardt  algorithm.  The  flow  event 
consisted  of  ponded  infiltration  followed  by  gravi- 
ty drainage  with  evaporation  at  the  soil  surface. 
Sensitivity  analyses  indicated  that  observations 
during  ponded  infiltration  should  be  made  near  the 
position  of  the  wetting  front.  The  location  of  ob- 
servation points  during  the  drying  stage  was  less 
critical  than  during  the  infiltration  stage,  but  for 
the  relatively  high  imposed  evaporative  flux  sensi- 
tivity of  pressure  head  was  highest  near  the  soil 
surface.  Large  differences  in  sensitivity  were  ob- 
served among  the  various  model  parameters.  Un- 
known evaporative  fluxes  were  approximated  in 
the  inverse  solution  as  an  equivalent  first-type 
boundary  condition  requiring  only  periodic  meas- 
urements of  surface  water  content  during  the 
drying  stage.  Little  error  was  incurred  provided 
accurate  measurements  were  possible.  Corruption 
of  input  data  with  random  error  was  shown  to 
have  a  larger  effect  on  the  predicted  conductivity 
function  than  on  the  retention  function  and  more 
effect  on  the  wetting  branch  of  the  hysteretic 
retention  function  than  on  the  drying.  When  meas- 
urements are  subject  to  error  and  the  assumed 
parametric  model  for  water  retention  and  conduc- 
tivity relations  is  not  exact,  it  may  no  longer  be 
possible  to  detect  hysteresis  in  the  retention  func- 
tion. (Author's  abstract) 
W88-09540 


SOIL  CONTAMINATION  BY  SOME  ORGANIC 
MICROPOLLUTANTS  RELATED  TO  SEWAGE 
SLUDGE  SPREADING, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  du  Genie  de  l'Environment. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-09577 

INFLOW-OUTFLOW  INFILTRATION  MEAS 
UREMENT  ACCURACY, 

Agricultural  Research  Service,  Kimberly,  ID. 
T.  J.  Trout,  and  B.  E.  Mackey. 
Journal  of  Irrigation  and  Drainage  Engineerinf 
(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  256-265,  Ma} 
1988.  3  fig,  7  ref,  2  append. 

Descriptors:  'Furrow  irrigation,  'Irrigation 
•Flow  measurement,  'Infiltration  rate,  'Statistica 
analysis,  Hydraulics,  Channel  flow.  Seepage. 
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irrow  infiltration  and  channel  seepage  are  often 
easured  with  inflow-outflow  measurements.  In- 
curacy  in  the  flow  measurement  will  cause  a 
rger  uncertainty  in  the  calculated  infiltration. 
Ite  infiltration  rate  determination  uncertainty  in- 
eases  rapidly  as  the  percent  of  the  inflow  that  is 
filtrated  decreases.  The  effect  of  measurement 
icertainty  on  infiltration  measurements  can  be 
timated  so  that  the  confidence  interval  of  a  mean 
the  actual  infiltration  variability  level  can  be 
:termined.  (Author's  abstract) 
'88-09736 


MPLE  METHOD  OF  OBTAINING  SU- 
ROOKS  RETENTION  PARAMETERS, 

irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 

irg.  Center  for  Environmental  and  Hazardous 

aterial  Studies. 

.  J.  Lenhard,  and  R.  H.  Cuenca. 

turnal  of  Irrigation  and  Drainage  Engineering 

kSCE)  JIDEDH  Vol.  114,  No.  2,  p  363-367,  May 

188.  1  fig,  1  tab,  4  ref,  append. 

escriptors:  *Soil  water,  'Saturated  soils,  "Su- 
rooks  retention  function,  *Mathematical  analysis, 
apillarity,  Pressure,  Saturation,  Regression  analy- 


i  the  fields  of  drainage  engineering  and  soil  phys- 
s,  investigators  have  sought  mathematical  func- 
3ns  capable  of  describing  capillary  pressure-satu- 
tion  relations.  A  method  is  presented  which  Un- 
itizes the  Su-Brooks  retention  function  by  trans- 
irming  the  function  into  logarithmic  form.  The 
suiting  equation  had  a  form  that  allows  determi- 
ition  of  the  parameters  using  linear  multiple  re- 
ession  techniques.  Although  the  linearized  form 
d  not  fit  the  experimental  data  as  well  as  when 
le  parameters  were  determined  from  a  nonlinear 
igression  method,  the  differences  were  minor, 
he  greater  robustness  of  a  linear  regression  proce- 
iire  compared  to  a  nonlinear  procedure  and  the 
ct  that  simple  hand-held  calculators  can  be  em- 
ioyed  to  determine  the  parameters  makes  the 
realization  procedure  an  attractive  alternative  to 
staining  Su-Brooks  retention  parameters  com- 
ired  to  nonlinear  regression  techniques.  In  addi- 
on,  the  method  makes  it  considerably  easier  to 
ijtain  parameters  of  the  Su-Brooks  function  com- 
jred  to  the  method  originally  proposed  by  Su  and 
rooks  and  takes  all  of  the  experimental  data  into 
Misideration.  (Hammond-PTT) 
/88-09747 


IORPHOLOGICAL  AND  CULTURAL  COM- 
ARISON  OF  MICROORGANISMS  IN  SUR- 
ACE  SOIL  AND  SUBSURFACE  SEDIMENTS 
T  A  PRISTINE  STUDY  SITE  IN  OKLAHOMA, 

lorida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 

al  Science. 

or  primary  bibliographic  entry  see  Field  2F. 

/88-09793 


USTRIBUTION  AND  ACTIVITY  OF  MICRO- 
>RGANISMS  IN  SUBSURFACE  SEDIMENTS 
>F  A  PRISTINE  STUDY  SITE  IN  OKLAHOMA, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Microbiology, 
'or  primary  bibliographic  entry  see  Field  2F. 
V88-09796 


MOVEMENT  OF  METHYL  PARATHION,  LIN- 
)ANE  AND  ATRAZINE  THROUGH  LYSI- 
4ETERS  IN  FIELD  CONDITIONS, 

oannina  Univ.  (Greece).  Dept.  of  Chemistry. 
!or  primary  bibliographic  entry  see  Field  5B. 
V88-09904 


'REDICTION  OF  TIME  VARIATION  IN 
VATER  AND  CHLORIDE  PROFILES  IN  A 
iOIL  SUBJECT  TO  CROPPING  AND  ANNUAL 
APPLICATION  OF  SEWAGE  SLUDGE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
Japan).  Systems  Analysis  and  Planning  Div. 
'or  primary  bibliographic  entry  see  Field  5E. 
V88-09911 


SIMULATION  OF  RUNOFF  AND  NITRATE 
LEACHING  FROM  AN  AGRICULTURAL  DIS- 
TRICT IN  SWEDEN, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09913 


BOUNDARY-ELEMENT  ANALYSIS  FOR  UN- 
CONFINED  SEEPAGE  PROBLEMS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 
C.  S.  Chang. 

Journal  of  Geotechnical  Engineering  JGEND2, 
Vol.  114,  No.  5,  p  556-572,  May  1988.  14  fig,  15 
ref,  2  append. 

Descriptors:  "Earth  dams,  *Dams,  *  Drawdown, 
•Seepage,  'Reservoirs,  "Computer  models, 
"Model  studies,  Boundary-element  analysis,  Math- 
ematical analysis. 

A  boundary-element  solution  procedure  was  ap- 
plied to  the  analyses  of  both  steady-state  and  non- 
steady-state  unconfined  seepage  problems.  These 
analyses  are  performed  for  a  laboratory  model  and 
prototype  earth  dams  to  determine  the  position  of 
the  free  surface  in  a  steady-state  condition,  as  well 
as  the  movement  of  the  free  surface  in  a  transient 
condition  resulting  from  drawdown  of  the  water 
level  in  a  reservoir.  Applicability  of  this  method  is 
evaluated  based  on  comparisons  between  the  nu- 
merical solutions  and  measured  laboratory  and 
field  data.  (Author's  abstract) 
W88-09957 


PERMEABILITY  AND  COMPRESSIBILITY  OF 
SLURRIES  FROM  SEEPAGE-INDUCED  CON- 
SOLIDATION, 

Universidad   Politecnica   de  Cataluna,   Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09958 


NITRATE  RETENTION  AS  IT  AFFECTS 
GROUNDWATER  POLLUTION  IN  MID-AT- 
LANTIC SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10006 


MODELING  OF  SOIL  WATER  FLOW  AND 
ROOT  UPTAKE, 

South  Dakota  State  Univ.,   Brookings.   Dept.   of 
Plant  Science. 
V.  Rasiah. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8710636.  Ph.D  Dissertation,  1986.  91  p, 
6  fig,  13  tab,  33  ref. 

Descriptors:  "Soil  water,  "Flow  discharge,  "Math- 
ematical models,  "Roots,  "Model  studies,  Perme- 
ability coefficient,  Water  pressure.  Absorption,  Ac- 
cumulation, Adsorption,  Moisture  content. 

Soil  water  flow  and  root  uptake  were  modeled  by 
solving  the  flow  model  numerically  for  specific 
initial  and  boundary  conditions.  The  parameters  in 
the  soil  water  pressure  head  and  hydraulic  conduc- 
tivity functions  were  estimated  to  assure  that  the 
model  agreed  with  observed  data  and  the  param- 
eters in  these  functions  and  the  root  uptake  func- 
tion were  also  estimated  and  fitted  into  the  flow 
model.  The  simulations  for  the  fitted  estimates 
agreed  well  with  the  observed  data.  The  conver- 
gence of  the  estimates  in  Marguardt's  maximum 
neighborhood  method  of  iterative  fitting  was  more 
stable  than  that  in  the  Taylor  method.  Marquardt's 
method  converged  more  slowly.  The  parameters  in 
the  root  uptake  function,  estimated  and  fitted  indi- 
vidually for  each  compartment,  produced  better 
solutions  than  when  single  function  parameters 
were  defined  for  the  whole  profile.  (Cremmins- 
AEPCO) 
W88- 10076 
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PRELIMINARY  ASSESSMENT  OF  THE  IM- 
PORTANCE OF  LITTORAL  AND  BENTHIC 
AUTOTROPHIC  COMMUNITIES  IN  ACIDIC 
LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

T.  L.  Crisman,  C.  L.  Clarkson,  A.  E.  Keller,  R.  A. 
Garren,  and  R.  W.  Bienert. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  17-27,  1  fig,  72  ref. 

Descriptors:  "Acidic  waters,  "Lakes,  "Littoral  en- 
vironment, "Autotrophs,  "Acid  rain  effects, 
"Benthos,  "Limnology,  "Ecosystems,  Assessments, 
Phytoplankton,  Acid  rain,  Lake  morphology,  Nu- 
trients. 

Most  of  the  research  examining  changes  in  aquatic 
biota  relative  to  increasing  acidity  has  concentrat- 
ed on  pelagic  components.  The  possible  influence 
of  littoral-pelagic  interactions  on  observed  rela- 
tionships has  largely  been  ignored,  and  thus  inter- 
pretation of  pelagic  biotic  data  often  is  taken  out  of 
context  of  the  whole  ecosystem.  While  littoral  and 
benthic  communities  are  major  contributors  to  the 
autotrophic  production  of  small  lakes  in  general,  it 
is  likely  that  their  share  assumes  greater  impor- 
tance in  acidic  lakes  where  phytoplankton  are 
often  severely  nutrient-limited.  The  availability  of 
nutrients  in  the  pelagic  zone  of  acidic  lakes  may  be 
regulated  by  littoral  and  benthic  processes.  Avail- 
able data  suggest  that  while  the  structure  of  littoral 
and  benthic  autotrophic  communities  has  a  direct 
influence  on  benthic  invertebrates,  it  exerts  an  indi- 
rect control  on  zooplankton  and  fish  principally 
through  the  quality  and  quantity  of  habitat  and 
food  resources.  Future  investigations  of  biota  in 
acidic  soft-water  lakes  should  concentrate  on  quan- 
tifying such  littoral-pelagic  linkages.  (See  also 
W88-08960)  (Author's  abstract) 
W88-08962 


EFFECTS  OF  SHORT-TERM  AND  CONTINU- 
OUS EXPERIMENTAL  ACIDIFICATION  ON 
BIOMASS  AND  PRODUCTIVITY  OF  RUN- 
NING WATER  PERIPHYTIC  ALGAE, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-08963 


RELATIONSHIPS  OF  SPATIAL  GRADIENTS 
OF  PRIMARY  PRODUCTION,  BUFFERING 
CAPACITY,  AND  HYDROLOGY  IN  TURKEY 
LAKES  WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  C.  L.  Lam,  A.  G.  Bobba,  D.  S.  Jeffries,  and  J. 
M.  R.  Kelso. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  42-53,  6  fig,  1  tab,  23  ref. 

Descriptors:  "Lakes,  "Acid  rain  effects,  "Small 
watersheds,  "Primary  productivity,  "Hydrogen  ion 
concentration,  "Hydrologic  studies,  "Turkey 
Lakes,  "Ontario,  Phytoplankton,  Carbon,  Alkalini- 
ty, Algae,  Watersheds,  Acidification,  Soil  water, 
Groundwater,  Acid  rain,  Limnology,  Surface- 
groundwater  relations,  Spatial  distribution. 

The  carbon  uptake  rate  of  phytoplankton  was 
found  to  increase  from  poorly  buffered,  headwater 
lakes  to  better  buffered,  downstream  lakes  in  the 
Turkey  Lakes  Watershed  near  Sault  Ste.  Marie, 
Ontario,  Canada.  While  the  nutrient,  sunlight,  and 
temperature  conditions  remained  fairly  uniform, 
the  pH,  alkalinity,  and  dissolved  inorganic  carbon 
concentration  increased  in  a  similar  manner  as  the 
primary  production.  Relationships  of  these  spatial 
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gradients  and  their  probable  causes  are  discussed 
for  a  small  watershed  (area  =  10.5  sq  km).  In 
particular,  results  from  a  hydrological  model  show 
that  more  groundwater  flowed  into  downstream 
lakes  than  headwater  lakes.  The  greater  soil-water 
contact  time  and  the  higher  concentration  of  calci- 
um carbonate  (CaC03)  present  in  the  till  at  low- 
lying  areas  cause  the  introduction  of  relatively 
greater  quantities  of  Ca(2  +  )  and  alkalinity  into  the 
downstream  lakes.  Thus,  the  development  of  acidi- 
fication-eutrophication  models  must  incorporate 
the  physical,  chemical,  and  biological  processes  for 
both  soil  and  water.  (See  also  W88-08960)  (Au- 
thor's abstract) 
W88-08964 


SIZE-DEPENDENT  SENSITIVITY  OF  THREE 
SPECIES  OF  STREAM  INVERTEBRATES  TO 
PH  DEPRESSION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

J.  W.  Allan,  and  T.  M.  Burton. 
IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  54-66,  9  fig,  22  ref. 

Descriptors:  'Stream  biota,  'Animal  growth, 
•Acid  rain  effects,  Acid  rain,  'Toxicity,  'Hydro- 
gen ion  concentration,  'Invertebrates,  'Water  pol- 
lution effects,  Caddisflies,  Isopods,  Snails,  Acidic 
waters,  Sulfuric  acid,  Acidification,  Nitric  acid, 
Lethal  limits,  Eggs,  Larvae,  Limnology. 

Three  species  of  stream  invertebrates,  the  caddisfly 
Lepidostoma  liba  (Ross),  the  isopod  (Asellus  inter- 
medin (Forbes),  and  the  snail  Physella  heterostro- 
pha  (Say),  were  found  to  be  highly  vulnerable  to 
depression  to  pH  4.0  with  70%  sulfuric  acid 
(H2S03)  and  30%  nitric  acid  (HN03)  from  a 
control  pH  of  6.7  to  7.2.  This  vulnerability  was 
directly  correlated  to  size  with  smaller  individuals 
being  much  less  tolerant  to  pH  depression  than 
were  larger  individuals.  Smaller  size  classes,  in- 
cluding egg  masses  of  P.  heterostropha,  were  total- 
ly eliminated  by  exposure  to  pH  4.  Survival  in- 
creased as  initial  body  mass  increased  past  a  thresh- 
old size  (0.5  mg  dry  weight/individual  for  A. 
intermedius,  0.6  mg  for  L.  liba,  and  at  a  shell 
length  of  4  mm  for  P.  heterostropha).  Depression 
of  pH  from  7  to  4  also  depressed  growth  rates  for 
A.  intermedius,  and  L.  liba.  This  experiment  was 
conducted  in  recirculating  laboratory  streams  op- 
erated near  ambient  temperatures.  After  complete 
mortality  in  any  channel  or  at  8-week  intervals 
(whichever  came  first),  previous  experimental  ani- 
mals were  discarded  and  ten  new  individuals  for 
each  replicate  for  each  species  were  placed  in  the 
cages  in  each  stream.  (See  also  W88-08960)  (Au- 
thor's abstract) 
W88-08965 


BUFFERING  CAPACITY  OF  SOFT-WATER 
LAKE  SEDIMENTS  IN  FLORIDA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mining  Engineering. 

T.  E.  Perry,  C.  D.  Pollman,  and  P.  L.  Brezonik. 
IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  67-83,  7  fig,  3  tab,  17  ref. 

Descriptors:  'Acid  rain  effects,  'Alkaline  water, 
•Limnology,  'Lake  sediments,  'Florida,  'Buffer- 
ing, Hydrogen  ion  concentration,  Sulfuric  acid, 
Lake  chemistry,  Neutralization,  Organic  matter, 
Chemical  analysis,  Sulfates,  Acid  rain. 

Fifty  sediment  cores  from  13  soft-water  lakes  in 
north-  and  south-central  Florida  were  collected  to 
examine  the  role  of  surficial  sediments  in  buffering 
lake  water  against  changes  in  pH  induced  by  addi- 
tions of  sulfuric  acid  (H2S04).  Results  from  batch 
bottle  experiments  showed  higher  pH  values  in 
sediment-water  slurries  than  corresponding  lake 
water  pH,  suggesting  that  chemical  processes  in 
the  sediments  tend  to  counter  inputs  of  acidity  to 


the  water  column.  The  acid-neutralizing  capacity 
(ANC)  was  moderately  related  to  organic  content; 
consequently,  ANC  was  more  pronounced  in  pe- 
lagic sediments,  which  typically  accrete  organic 
matter,  than  littoral  sediments,  which  are  more 
subject  to  wind-induced  scour  and  resuspension 
and  characteristically  are  impoverished  in  organic 
matter.  Calculated  areal  buffering  capacities  from 
the  batch  studies  ranged  from  5.5  to  149  meq/sq 
m/cm,  indicating  that  sufficient  buffering  is  avail- 
able in  1  to  2  cm  of  sediment  to  neutralize  annual 
proton  loadings  via  ion  exchange  alone.  Significant 
neutralization  of  acid  inputs  also  was  observed  in 
intact  cores,  and  analysis  of  changes  in  cation 
chemistry  in  the  overlying  water  of  the  cores 
suggests  that  microbially  mediated  sulfate  reduc- 
tion exceeded  ion  exchange  as  the  principal  alkalin- 
ity-producing mechanism.  High  rates  of  sulfate  re- 
moval from  the  experimental  cores  support  this 
conclusion;  sulfate  losses  ranged  from  32  to  94%  in 
pelagic  cores  and  39  to  91%  in  littoral  cores.  Cores 
that  received  no  acid  showed  losses  of  sulfate 
ranging  from  55  to  nearly  100%  with  concomitant 
increases  in  pH  in  the  overlying  water.  Neutraliza- 
tion of  added  acid  directly  attributable  to  the  sedi- 
ments ranged  from  31.8  to  101  meq/sq  m  over  the 
4-month  duration  of  the  study.  Neutralization  was 
independent  of  particle  size  distribution  or  sedi- 
ment organic  content.  (See  also  W88-08960) 
(Lantz-PTT) 
W88-08966 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
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PHOSPHATE  DYNAMICS  IN  AQUATIC  ECO- 
SYSTEMS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 
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PREDICTING    THE    TROPHIC    STATUS    OF 
RESERVOIRS  IN  SEMI-ARID  REGIONS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 
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LAKE  SEDIMENTS  AS  HISTORIC  RECORDS 
OF  ATMOSPHERIC  CONTAMINATION  BY 
ORGANIC  CHEMICALS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09068 


MECHANISMS  CONTROLLING  THE  DISTRI- 
BUTION OF  TRACE  ELEMENTS  IN  OCEANS 
AND  LAKES, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

J.  W.  Murray. 

IN:  Sources  and  Fates  of  Aquatic  Pollutants. 
American  Chemical  Society,  Washington,  DC. 
1987.  p  153-184,  12  fig,  1  tab,  101  ref. 

Descriptors:  'Trace  elements,  'Lakes,  'Lake  sedi- 
ments, 'Mixing,  'Limnology,  Distribution  pat- 
terns, Chemical  reactions,  Ocean  circulation,  Lake 
morphometry,  Path  of  pollutants,  Spatial  distribu- 
tion, Cycling  nutrients,  Oceanography,  Sampling, 
Washington,  Switzerland,  Lake  Zurich,  Lake 
Washington. 

Many  of  the  same  mechanisms  that  control  the 
distribution  of  trace  elements  in  the  ocean  are  also 
important  in  lakes.  Specifically,  these  include  nutri- 
ent-like biological  recycling,  sediment  fluxes,  oxi- 
dation-reduction cycling,  and  scavenging  by  parti- 
cles. The  influence  of  each  of  these  mechanisms 
can  be  seen  in  the  trace  element  profiles  of  lakes 
despite  the  fact  that  lakes  are  intrinsically  much 
more  difficult  to  study  than  oceans.  This  difficulty 
arises  because:  (1)  lakes  are  not  at  steady  state,  and 


the  magnitude  of  the  controlling  mechanisms 
varies  with  time;  and  (2)  the  large  sediment-to- 
water-volume  (sediment-volume)  ratios,  together 
with  rapid  horizontal  mixing,  result  in  sediment 
fluxes  that  tend  to  mask  the  other  processes.  Nev- 
ertheless, lakes  are  more  accessible  and  in  most 
cases  easier  to  sample  than  the  ocean.  Because  of 
the  wide  variety  in  types  of  lakes,  isolating  varia- 
bles is  possible  by  choosing  the  lake  with  the  right 
properties.  Examples  of  different  processes  are  il- 
lustrated by  using  new  trace  element  data  from 
Lake  Zurich  and  Lake  Washington.  (See  also  W88- 
09065)  (Author's  abstract) 
W88-09071 


METAL  SPECIATION  IN  NATURAL  WATERS: 
INFLUENCE  OF  ENVIRONMENTAL  ACIDIFI- 
CATION, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  5C. 
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ION  BUDGETS  IN  A  SEEPAGE  LAKE, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  C.  Lin,  J.  L.  Schnoor,  and  G.  E.  Glass. 
IN:    Sources   and    Fates   of  Aquatic    Pollutants. 
American    Chemical    Society,    Washington,    DC. 
1987.  p  209-227,  7  fig,  4  tab,  17  ref. 

Descriptors:  'Lakes,  'Alkalinity,  'Seepage  lakes, 
'Water  chemistry,  'Limnology,  'Ions,  'Nitrogen, 
Ammonia,  Nitrates,  Sulfates,  Chemical  reactions, 
Hydrologic  models,  Chemical  properties,  Acidity, 
Hydrogen  ion  concentration,  Hydrologic  budget, 
Biological  degradation,  Biomass,  Ion  exchange, 
Kaolinite,  Trickle-down  model,  Model  studies, 
Seepage,  Vandercook  Lake,  Wisconsin,  Anions, 
Cations. 

On  the  basis  of  an  existing  hydrologic  model  (trick- 
le-down model),  an  ion  budgets  approach  was  ap- 
plied to  study  the  internal  processes  of  Vander- 
cook Lake  in  Wisconsin.  The  results  indicated  that 
alkalinity  was  produced  by  in-lake  processes.  Ni- 
trogen transformations  were  significant,  but  their 
role  in  the  acid-base  budget  was  negligible  because 
the  acidifying  influence  of  the  ammonium  loss  was 
roughly  balanced  by  the  alkalizing  effect  of  the 
nitrate  loss.  Sulfate  reduction  was  important  and 
accounted  for  54%  of  the  alkalinity  production. 
(See  also  W88-09065)  (Author's  abstract) 
W88-09073 


MECHANISMS  OF  ALKALINITY  GENERA- 
TION IN  ACID-SENSITIVE  SOFT  WATER 
LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09074 


HYDROPHOBIC  ORGANIC  COMPOUNDS  ON 
SEDIMENTS:  EQUILIBRIA  AND  KINETICS 
OF  SORPTION, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09075 


ROLE  OF  PARTICULATE  MATTER  IN  THE 
MOVEMENT  OF  CONTAMINANTS  IN  THE 
GREAT  LAKES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09076 


SEDIMENTS   AS   ARCHIVES   OF   ENVIRON- 
MENTAL POLLUTION  TRENDS, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5B. 
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HEMICAL  LIMNOLOGY  OF  NONPOLAR 
RGANIC  CONTAMINANTS:  POLYCHLORI- 
ATED  BIPHENYLS  IN  LAKE  SUPERIOR, 

innesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

ineral  Engineering. 

>r  primary  bibliographic  entry  see  Field  5B. 

88-09078 


iTE  OF  SOME  CHLOROBENZENES  FROM 
HE  NIAGARA  RIVER  IN  LAKE  ONTARIO, 

ational  Water  Research  Inst.,  Burlington  (Ontar- 

).  Environmental  Contaminants  Div. 

jr  primary  bibliographic  entry  see  Field  5B. 

88-09079 


k'CLES  OF  NUTRIENT  ELEMENTS,  HYDRO- 
HOBIC  ORGANIC  COMPOUNDS,  AND 
ETALS  IN  CRYSTAL  LAKE, 

tsconsin  Univ.-Madison.  Water  Chemistry  Pro- 
am. 

Dr  primary  bibliographic  entry  see  Field  5B. 
'88-09080 


LEMENT  CYCLING  IN  WETLANDS:  INTER- 
CTIONS  WITH  PHYSICAL  MASS  TRANS- 
OKI, 

assachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

ivil  Engineering. 

.  F.  Hemond,  T.  P.  Army,  W.  K.  Nuttle,  and  D. 

.  Chen. 

•I:   Sources   and    Fates   of  Aquatic    Pollutants. 

merican   Chemical    Society,    Washington,    DC. 

187.  p  519-537,  9  fig,  1  tab,  20  ref. 

escriptors:  'Wetlands,  'Cycling  nutrients,  *Geo- 
lemistry,  'Limnology,  'Soluble  transport,  Sedi- 
ent  transport,  Hydrologic  models,  Physical  prop- 
ties,  Marshes,  Peat  bogs,  Mathematical  models, 
ecycling,  Marine  sediments,  Biological  proper- 
x,  Chemical  reactions,  Advection,  Diffusion, 
apor-phase  transport,  Belle  Isle  Marsh,  Thoreau's 
og,  Massachusetts. 

i  peatlands  and  other  waterlogged  ecosystems,  a 
verely  restricted  physical  transport  regime  may 
:  regarded  as  a  rate-controlling  factor  for  many 
ogeochemical  processes.  Transport  in  the  liquid 
rase  by  advection,  diffusion,  and  dispersion,  and 
»por-phase  transport  by  ebullition  and  desatura- 
an  are  the  abiotic  transport  processes  in  wetland 
idiments.  Biotic  transport  may  also  occur.  Quanti- 
tive  formulations  for  several  of  these  transport 
rocesses  exist,  and  specific,  quantitative,  useful 
tamples  of  transport-oriented  biogeochemical 
y'cles  are  presented  for  two  wetland  ecosystems, 
unely,  Belle  Isle  marsh  and  Thoreau's  Bog,  both 
i  Massachusetts.  (See  also  W88-09065)  (Author's 
jstract) 
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IETAL  AND  RADIONUCLIDE  CONCENTRA- 
IONS  IN  L-LAKE  SEDIMENTS, 

or  primary  bibliographic  entry  see  Field  5B. 
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NVENTORIES  OF  137-CS,  90-SR  AND  239,240- 

U  IN  POND  B:  IMPLICATIONS  FOR  THE 

ELATIVE    IMPORTANCES    OF    RADIONU- 

LIDE  CYCLING  PROCESSES  IN  LAKE  ECO- 

YSTEMS, 

or  primary  bibliographic  entry  see  Field  5B. 
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VETLAND  FOREST  REGENERATION  AND 
IYDROLOGIC  REGIME, 

...  R.  Sharitz,  R.  L.  Schneider,  K.  W.  Dyer,  and 
I.  C.  Martin. 

N:  Annual  Report  of  Ecological  Research  at  the 
•avannah  River  Ecology  Laboratory.  DOE 
teport  SRO-819-17,  (1986).  p  47-53,  4  fig,  2  tab. 

>escriptors:  'Flood  plains,  'Wetlands,  'Forests, 
Hydrologic  budget,  'Revegetation,  Swamps,  Cy- 
Tess,  Water  tupelo,  Seeds,  Germination,  Savannah 
liver,  South  Carolina. 

"lajor  factors  that  limit  regeneration  of  bald  cy- 
iress  and  water  tupelo  include:  (1)  low  seed  pro- 


duction, viability,  and  dispersal;  (2)  lack  of  suitable 
substrates  for  germination;  and  (3)  hydrologic  con- 
ditions that  limit  germination  and  seedling  survi- 
vorship. An  evaluation  of  the  relative  importance 
of  these  factors  on  regeneration  success  of  bald 
cypress  and  water  tupelo  in  the  3800-ha  Savannah 
River  floodplain  forest  on  the  SRP  has  been  con- 
ducted from  1984-1986.  Total  seed  production  and 
seed  viability  patterns  differed  between  species  and 
among  years.  In  1984,  water  tupelo  seed  produc- 
tion averaged  42  seeds  shed/sq  m  in  the  floodplain 
forest.  Bald  cypress  produced  25  seeds/sq  m  in 
1984.  In  1985,  water  tupelo  produced  128  seeds/sq 
m,  three  times  more  than  the  previous  season;  bald 
cypress  experienced  a  mast  seed  production  year, 
and  averaged  433  seeds/sq  m.  Limited  seed  viabili- 
ty, however,  lowered  the  regeneration  potential  in 
both  years.  The  hydrologic  environment  has  a 
major  influence  on  the  process  and  outcome  of 
woody  seed  dispersal.  Bald  cypress  seeds  were 
shed  from  August  through  April;  water  tupelo 
seeds  fell  from  June  through  February.  Peak  seed 
fall  coincided  with,  or  slightly  preceded,  the  early 
spring  water  level  rise  in  the  SRP  Savannah  River 
floodplain.  Hydrologic  conditions  also  influence 
the  retention  of  seeds  in  an  area,  the  distances  and 
directions  seeds  travel,  and  final  seed  distributions. 
Increased  water  depth  was  associated  with  in- 
creased surface  velocity  and  decreased  availability 
of  emergent  substrates  that  trap  seeds.  Thus,  even 
small  increases  in  water  levels  during  these  critical 
dispersal  months  may  have  a  major  impact  on 
overall  seed  availability.  Floods  of  the  SRP  Savan- 
nah River  were  defined  to  be  water  levels  exceed- 
ing mean  annual  base  flow  level  by  1/2  the  stand- 
ard deviation  (>32  cm).  Such  floods  occur  when 
river  flows  exceed  15,500  cu  ft/s.  Four  flood 
events  were  recorded  during  1984,  two  of  them 
during  the  growing  season.  Model  studies  suggest 
that  the  Savannah  River  is  not  the  only  factor 
affecting  swamp  water  levels.  The  river  exerts  the 
strongest  influence  only  during  relatively  high 
flow  (>  15,500  cfs).  During  low  river  flow, 
swamp  water  level  is  more  likely  to  be  determined 
by  base  flows  in  the  tributary  streams,  and  by  the 
timing  of  reactor  operations.  (See  also  W88-09211) 
(Lantz-PTT) 
W88-09219 


REVEGETATION  OF  STEEL  CREEK  DELTA 
AND  CORRIDOR, 

C.  P.  Dunn,  R.  Kelly,  and  R.  R.  Sharitz. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  54-57,  3  fig. 

Descriptors:  'Water  pollution  effects,  'Revegeta- 
tion, 'Steel  Creek,  South  Carolina,  Wetlands,  Cy- 
press, Water  tupelo,  Environmental  effects,  Ther- 
mal pollution,  Surveys,  Savannah  River  Plant,  Nu- 
clear reactors. 

While  L-Reactor  was  operational,  from  1954-1968, 
cooling  water  from  the  Savannah  River  Plant  was 
released  into  Steel  Creek.  This  hot  water  (up  to  70 
C)  killed  much  of  he  existing  vegetation  (mostly 
bald  cypress-tupelo  forested  wetland).  From  1954- 
1963,  P-Reactor  also  discharged  thermal  effluent 
into  Steel  Creek.  The  volume  of  water  discharged 
from  the  reactors  greatly  exceeded  the  natural 
volume  (0.4  cu  m/s;  14  cfs).  As  a  result,  the  stream 
channel  was  scoured  and  sediment  was  deposited 
as  an  alluvial  fan  at  the  mouth  of  the  creek.  The 
thermal  effluent,  altered  hydrology,  and  sediment 
deposition  combined  to  form  an  area  of  degraded 
wetland  vegetation.  Since  1968,  when  L-Reactor 
was  taken  off  line,  water  flow  in  Steel  Creek 
returned  to  approximately  natural  levels.  In  addi- 
tion, the  corridor  and  delta  wetlands  began  to 
revegetate.  The  wetland  vegetation  of  Steel  Creek 
was  resurveyed  in  the  fall  of  1985  as  part  of  a 
baseline  study  to  assess  potential  environmental 
impacts  associated  with  the  restart  of  L-Reactor. 
This  report  describes  the  vegetation  of  Steel  Creek 
delta  and  corridor  as  of  1985  and  documents  vege- 
tation changes  in  these  areas.  The  earliest  study  of 
Steel  Creek  revegetation  was  completed  in  1972; 
therefore,  13  years  of  vegetation  data  for  portions 
of  Steel  Creek  are  available.  This  permits  analysis 
of  revegetation  trends  in  a  degraded  forested  wet- 
land and  speculation  as  to  the  possible  return  to  a 
bald  cypress-tupelo  forest.  (See  also  W88-09211) 
(Lantz-PTT) 
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RESPONSE  OF  WETLAND  HERBACEOUS 
COMMUNITIES  TO  GRADIENTS  OF  DIS- 
TURBANCE, LIGHT,  AND  SUBSTRATE, 

M.  L.  Scott,  and  V.  P.  Dunn. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  58-62,  2  fig,  1  tab. 

Descriptors:  'Plant  populations,  'Flooding,  'Wet- 
lands, 'Vegetation,  'Light,  'Substrates,  Water 
temperature,  Water  pollution  effects,  Water  level, 
Flood  plains,  Water  depth,  Steel  Creek,  South 
Carolina,  Savannah  River  Plants,  Nuclear  indus- 
try. 

Beginning  in  the  1950's,  cooling  water  from  the 
Savannah  River  was  passed  through  heat  exchang- 
ers in  the  reactors  and  discharged  into  three  tribu- 
tary streams  including  Pen  Branch  and  Steel 
Creek.  Past  and  present  disturbances  influence  the 
distributions  of  herbaceous  assemblages  in  this  wet- 
land. Elevation  is  commonly  used  as  an  indicator 
of  flooding,  which  may  be  considered  a  disturb- 
ance or  perturbation  in  floodplain  forests.  Al- 
though this  wetland  is  subjected  to  periodic  flood- 
ing, water  is  a  permanent  feature  of  large  portions. 
Water  depth  is  strongly  associated  with  species 
composition  across  all  sites  and  appears  to  reflect 
species  differences  between  inundated  and  emer- 
gent plots.  When  all  sites  in  this  study  are  pooled, 
light  (representing  disturbance  to  the  forest 
canopy)  is  a  significant  environmental  factor  asso- 
ciated with  both  detrended-correspondence-analy- 
sis  ordination  axes.  Disturbance,  then,  is  important 
in  accounting  for  inter-site  (coarse  scale)  differ- 
ences in  herbaceous  species  composition.  Within- 
site  (fine  scale)  differences  in  species  composition, 
however,  are  best  explained  by  substrate  condi- 
tions or  water  depth.  (Lantz-PTT) 
W88-09221 


USE  OF  MULTIPLE  STABLE  ISOTOPES  TO 
DISCRIMINATE  AMONG  SOURCES  OF  AL- 
LOCHTHONOUS  ORGANIC  MATERIAL, 

J.  V.  McArthur,  and  M.  L.  Scott. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  68-72,  3  fig,  1  tab. 

Descriptors:  'Stream  biota,  'Coastal  plains,  'Iso- 
tope studies,  'Allochthonous  material,  'Organic 
matter,  'Carbon  radioisotopes,  'Food  chains,  Ni- 
trogen, Sulfur,  Southeastern  United  States,  Iso- 
topes. 

Although  stable  isotopes  effectively  resolve  differ- 
ences among  broad  categories  of  organic  matter 
(e.g.,  between  C-3  and  C-4  plants),  use  of  multiple 
stable  isotopes  to  discriminate  among  organic 
matter  sources  within  such  categories  has  not  been 
reported.  This  study  shows  that  stable  isotopes  can 
be  used  to  discriminate  among  sources  of  allochth- 
onous organic  matter  from  a  group  of  C-3  plants 
that  form  the  dominant  riparian  vegetation  of 
many  coastal  plain  streams  in  the  southeastern 
United  States.  The  ability  to  discriminate  among 
sources  of  allochthonous  material  allows  determi- 
nation of  possible  food  web  linkages  in  aquatic 
systems.  Resolution  of  these  linkages  requires 
measurements  of  all  possible  sources  of  food,  both 
allochthonous  and  autochthonous.  Such  a  compre- 
hensive sampling  scheme  was  beyond  the  scope  of 
this  preliminary  study.  Nevertheless,  measurements 
of  the  isotopic  ratios  of  carbon,  nitrogen  and  sulfur 
in  two  species  of  freshwater  clams  suggest  that  this 
technique  can  determine  possible  food  sources 
from  within  a  group  of  C-3  plants.  (See  also  W88- 
09211)  (Lantz-PTT) 
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SEDIMENT      INSTABILITY      AND      WOODY 
SEEDLING  GROWTH, 

For  primary  bibliographic  entry  see  Field  5C. 
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MANAGEMENT  PLAN  FOR  ESTABLISH- 
MENT OF  LITTORAL/WETLAND  VEGETA- 
TION AT  L-LAKE, 

For  primary  bibliographic  entry  see  Field  5G. 
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LARVAL  FISH  ASSEMBLAGES  ALONG  REAC- 
TOR THERMAL  PLUMES  IN  A  RIVERINE 
SWAMP  SYSTEM, 

For  primary  bibliographic  entry  see  Field  5C. 
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HABrTAT  ASSOCIATION  OF  FISH  ASSEM- 
BLAGES IN  SMALL  STREAMS  OF  THE  SRP, 

G.  K.  Meffe,  and  A.  L.  Sheldon. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  104-110,  4  fig,  2  tab. 

Descriptors:  'Fish,  *Species  composition,  'Habi- 
tats, *Savannah  River  Plant,  'Streams,  *Fish  popu- 
lations, Flow  velocity,  Ecosystems,  Environmental 
effects,  Ecological  effects,  Baseline  studies. 

Southeastern  blackwater  streams  of  the  Atlantic 
Coastal  Plain  have  been  virtually  unstudied  with 
respect  to  fish  community  structure.  On  the  Savan- 
nah River  Plant  (SRP)  this  is  particularly  unfortu- 
nate since  local  streams,  which  have  been  per- 
turbed by  nuclear  activities,  cannot  be  quantitative- 
ly compared  with  normal  systems  to  determine 
extent  of  community  disruption  or  to  minimize 
impact.  This  paper  presents  descriptive,  quantita- 
tive information  on  fish  community  structure  in 
natural  streams  of  the  SRP  relative  to  habitat  com- 
ponents, for  use  in  assessment  of  damage  to  impact- 
ed streams  and  in  management  of  and  mitigation 
for  these  sites.  Variance  in  local  fish  assemblage 
structure  in  the  low  gradient  blackwater  systems 
on  the  SRP  is  largely  attributable  to  differences  in 
current  velocity  and  habitat  size  (primarily  depth 
but  also  width)  and  associated  covariates  such  as 
substrate  type  and  cover  components.  Current  ve- 
locity and  stream  depth  together  are  good  predic- 
tors of  the  types  and  numbers  of  species  to  be 
found  at  a  given  site.  Three  independent  analytical 
techniques,  principal  components  analysis  of  habi- 
tat data,  detrended  correspondence  analysis  of  fish 
distributional  information,  and  path  analysis  all  in- 
dicate that  current  velocity  and  stream  size  are  the 
major  factors  that  describe  variation  in  local  as- 
semblage structure.  These  are  good  descriptive 
tools  for  understanding  the  role  of  habitat  structure 
in  SRP  fish  assemblage  structure.  This  model  of 
fish-habitat  relationships  also  can  predict  impacts 
of  changes  in  current  velocity  or  discharge  on 
individual  SRP  fishes  and  on  fish  communities  at 
large.  (See  also  W88-09211)  (Lantz-PTT) 
W88-09229 


BIOMASS  PRODUCTIVrTY  OF  FRESHWATER 
TURTLES, 

J.  D.  Congdon,  and  J.  W.  Gibbons. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO--819-17,  (1986).  p  111-114,  1  tab. 

Descriptors:  'Wetlands,  'Turtles,  'Biomass,  'Pro- 
ductivity, South  Carolina,  Michigan,  Marshes, 
Swamps,  Aquatic  animals,  Eggs,  Soma,  Wetlands, 
Ecology. 

The  biomass  production  of  both  soma  and  eggs  of 
a  six-species  turtle  community  from  a  Carolina  bay 
on  the  Savannah  River  Plant  (SRP)  was  compared 
with  that  of  a  three-species  turtle  community  in  a 
marsh  in  southeastern  Michigan.  This  study  assess- 
es the  role  and  importance  of  freshwater  turtles  in 
natural  wetland  habitats.  Four  major  problems  that 
affect  the  precision  of  estimating  standing  crop 
biomass  of  turtles  also  influence  the  precision  of 
estimating  biomass  production.  These  include  ac- 
curate determinations  of:  (1)  adult  sex  ratios;  (2) 
degree  of  sexual  size  dimorphism;  (3)  numbers  of 
adults  of  both  sexes  and  of  juveniles  of  each  species 
in  the  community;  and  (4)  size  of  the  aquatic 
habitat.  Two  additional  estimates  must  be  made  to 
accurately  determine  biomass  productivity.  These 
are:  (1)  juvenile  growth  rates,  because  they  are 
faster  than  those  of  adults,  and  (2)  growth  rates  of 


older  adults  compared  with  younger  ones  because 
growth  appears  to  continue,  though  very  slowly, 
in  older  adults  of  many  species  of  turtles.  Old 
mature  populations  generally  have  high  standing 
crop  biomass  relative  to  biomass  production  rates; 
turtles  seem  to  follow  this  pattern.  While  biomass 
production  rates  of  turtles  in  southern  and  north- 
ern marshes  may  account  for  a  very  small  portion 
of  the  total  production  of  marshes  and  swamps, 
turtles  can  be  an  important  component  of  wetlands 
fauna  as  vectors  that  allow  organisms  such  as 
algae,  plants  and  leeches  to  invade  new  wetland 
habitats.  Turtles,  in  contrast  to  fish  and  other 
purely  aquatic  organisms,  are  capable  of  terrestrial 
migrations  that  allow  them  to  invade  temporary  or 
newly  formed  wetlands.  Wetlands  have  been  rec- 
ognized as  essential  habitats  for  many  endangered 
or  threatened  species  of  animals  and  plants,  as  well 
as  for  species  that  do  not  have  legal  protection 
status,  such  as  most  freshwater  turtles.  This  is 
especially  true  for  populations  of  species  such  as 
the  snapping  turtle  that  must  sustain  not  only  loss 
of  wetland  habitat  but  also  commercial  harvesting 
pressures.  The  low  biomass  production  rates  of 
soma  coupled  with  high  predation  rates  of  eggs 
indicate  that  populations  suffering  prolonged  har- 
vesting for  meat,  even  at  relatively  low  levels, 
cannot  be  sustained  by  recruitment  and  individual 
body  growth.  This,  coupled  with  potential  wetland 
degradation,  suggests  that  a  careful  view  should  be 
taken  toward  laws  that  regulate  the  removal  of 
such  key  components  of  wetland  habitats.  (See  also 
W88-0921 1)  (Lantz-PTT) 
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EFFECTS  OF  THE  1985  DROUGHT  ON 
BREEDING  AND  FORAGING  ECOLOGY  OF 
WOOD  STORKS  IN  EAST-CENTRAL  GEOR- 
GIA, 

M.  C.  Coulter. 

IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah  River  Ecology  Laboratory.  DOE 
Report  SRO-819-17,  (1986).  p  126-129,  1  fig,  1  tab. 

Descriptors:  'Wetlands,  'Drought,  'Breeding, 
'Ecology,  'Storks,  'Georgia,  'Ecological  effects, 
•Georgia,  Evaporation,  Rainfall,  Population  dy- 
namics, Food,  Predation,  Ecosystems,  Raccoons, 
Alligators,  Water  birds. 

Wood  storks  are  tactile-feeding  wading  birds. 
During  the  breeding  season  they  depend  on  high 
densities  of  aquatic  prey  to  obtain  sufficient  food 
for  themselves  and  their  young.  The  densities  and 
population  dynamics  of  their  prey  are  greatly  af- 
fected by  the  evaporation  and  rainfall  regime. 
During  dry  periods  evaporation  may  lower  water 
levels  and  concentrate  prey  in  small  ponds.  A 
severe  drought  occurred  in  1985  in  east-central 
Georgia.  The  breeding  biology  and  foraging  ecolo- 
gy of  wood  storks  at  a  rookery  in  Millen,  Georgia 
were  studied,  and  compared  with  observations 
from  1984,  a  very  wet  year.  During  the  1985 
drought,  the  wood  storks  from  the  rookery  raised 
only  0.3  fledglings  per  nest.  This  was  considerably 
lower  than  in  1984,  which  was  a  very  wet  year. 
The  average  maximum  number  of  young  per  nest, 
an  indication  of  the  number  of  eggs  laid,  was  also 
lower.  In  addition,  many  young  died  during  the 
summer.  Much  of  the  loss  of  chicks  can  be  attrib- 
uted to  the  drought  conditions.  The  food  resource 
was  reduced.  Not  only  were  there  fewer  foraging 
areas,  but  prey  densities  were  lower  as  well.  In 
addition,  raccoon  predation  can  be  attributed  to 
the  drought.  During  wetter  years,  raccoons  have 
difficulty  reaching  stork  colonies  (which  are 
always  built  over  water).  Alligators  frequent  these 
areas  and  are  an  additional  deterrent  to  raccoons. 
It  is  significant  that  the  rookery  failed  in  1981, 
which  was  also  a  drought  year.  (See  also  W88- 
09211)  (Lantz-PTT) 
W88-09233 


ECOLOGY  OF  WATERFOWL  POPULATIONS 
ON  THE  SRP, 

G.  R.  Hepp,  R.  A.  Kennamer,  and  R.  T.  Hoppe. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  130-134,  3  fig,  2  tab. 

Descriptors:    'Wetlands,    'Ecology,    'Waterfowl, 
•Population  dynamics,  Seasonal  variation,  Water 


birds,  Ducks,  Migration,  Thermal  effects,  Popula- 
tion dynamics,  Surveys,  Long-term  studies,  Savan- 
nah River  Plant,  South  Carolina,  Nuclear  industry. 

Waterfowl  are  major  primary  and  secondary  con- 
sumers in  wetlands  of  the  Savannah  River  Plant 
(SRP),  and  are  also  economically  important  as 
popularly  harvested  game  species.  Additionally, 
because  of  their  migratory  nature,  they  are  of 
concern  to  the  operation  of  the  SRP  as  potential 
vectors  of  radionuclides  off  the  site.  Waterfowl  use 
the  SRP  during  two  distinct  time  periods:  (1)  from 
mid-autumn  until  early  spring  several  species  of 
migratory  waterfowl  use  the  area;  and  (2)  during 
spring  and  summer  breeding  wood  ducks,  Aix 
sponsa,  use  the  SRP.  The  Savannah  River  Ecology 
Laboratory  is  currently  conducting  two  long-term 
waterfowl  research  projects.  The  first  is  an  assess- 
ment of  waterfowl  use  of  the  SRP  during  the 
wintering  season.  The  second  project  is  a  study  of 
the  breeding  ecology  of  wood  ducks  in  a  post- 
thermal  drainage  system.  General  waterfowl  use  of 
the  site  during  the  fall  and  winter  period  was 
assessed  by  aerial  surveys  and  roost  count.  Aerial 
surveys  showed  that  17  species  of  waterfowl  oc- 
curred on  the  Par  Pond  Reservoir  System  (PPRS). 
Mallards  and  wood  ducks  were  the  most  abundant 
species  in  the  Savannah  River  Swamp  System 
(SRSS)  during  aerial  surveys.  Peak  number  of  mal- 
lards occurred  in  early  March;  wood  ducks  num- 
bers were  relatively  constant  during  the  fall  and 
winter.  Roost  counts,  which  supplemented  the 
aerial  survey  in  the  SRSS,  indicated  that  mallards 
and  wood  ducks  were  the  dominant  waterfowl 
species  in  the  SRSS  with  peak  totals  occurring  in 
January.  (See  also  W88-0921 1)  (Lantz-PTT) 
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GEOCHEMISTRY  OF  NATURAL  WATERS, 

Wyoming  Univ.,  Laramie. 

For  primary  bibliographic  entry  see  Field  2K. 
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MONO  BASIN  GEOLOGY  AND  HYDROLOGY, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
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RESTORATION  ECOLOGY:  THE  NEW  FRON- 
TIER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
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TECHNIQUES  FOR  THE  CREATION  OF  WET- 
LAND HABITAT  IN  COAL  SLURRY  PONDS, 
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EVALUATION  OF  STRIP  PITS  AND  PONDS 
FOR  PHYSICAL  MANIPULATION  TO  IN- 
CREASE WETLANDS  AND  IMPROVE  HABI- 
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Descriptors:  'Wetlands,  'Restoration,  'Wetland 
management,  'Strip  mines,  'Wildlife  habitat, 
'Ponds,  'Regional  planning,  'Indiana,  Coal  mines, 
Wildlife,  Ecosystems,  Economic  aspects,  Legisla- 
tion, Lakes. 

Three  general  areas  of  wetland  management:  (1' 
the  availability  of  coal  mining-generated  watei 
bodies,  particularly  wetlands,  for  fish  and  wildlife 
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ibitat;  (2)  the  potential  use  of  wetlands  for  fish 
id  wildlife;  and  (3)  the  role  of  natural  succession 
i  the  wetlands,  are  discussed  in  this  paper.  Em- 
sdded  in  these  scientific  topics  are  discussions  of 
le  role  of  cumulative  regional  additions  to  the 
etland  acreage  of  Indiana  as  mitigation  for  past 
xge  losses  of  wetlands.  Finally,  the  author  argues 
tat  scientists  now  have  the  expertise,  interest,  and 
nancial  resources  to  expand  development  of  wet- 
nds  and  other  aquatic  resources  in  the  mined 
■eas  of  southwestern  Indiana.  National  and  state 
iterest  now  focuses  on  restoration  of  wetlands, 
svelopment  of  new  wetlands,  and  mitigation  of 
'etland  loss.  The  draft  research  plan  of  the  U.S. 
nvironmental  Protection  Agency  emphasizes 
lese  areas  and  adds  the  effects  of  cumulative 
'etland  loss  and  gain.  In  1985,  the  Indiana  legisla- 
te authorized  the  expenditure  of  a  $350,000 
latch  to  U.S.  Fish  and  Wildlife  Service  funds  to 
Dmplete  the  National  Wetlands  Inventory  of 
outhwest  Indiana,  an  area  including  the  mine- 
iused  lakes  also  discussed  here.  (See  also  W88- 
9438)  (Lantz-PTT) 
^88-09454 


ESTORATION  AND  MANAGEMENT  OF 
COSYSTEMS  FOR  NATURE  CONSERVA- 
ION  IN  WEST  GERMANY, 

tuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Lans- 

naftsplanung. 

or  primary  bibliographic   entry   see   Field   5G. 

/88-09456 


^HABILITATING  DAMAGED  ECOSYSTEMS. 

or  primary  bibliographic   entry   see  Field   5G. 
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IE-CREATION  OF  ECOSYSTEMS  AT  MOUNT 
T.  HELENS:  CONTRASTS  IN  ARTIFICIAL 
iND  NATURAL  APPROACHES, 

Washington  Univ.,   Seattle.   Coll.   of  Forest  Re- 

aurces. 

for  primary  bibliographic  entry   see  Field   5G. 

V88-09458 


LTERNATIVE  ENDPOINTS  FOR  RECLAMA- 
TON, 

.iverpool  Univ.  (England).  Dept.  of  Botany, 
'or  primary  bibliographic  entry  see  Field  6A. 
V88-09459 


tEHABILITATING   ECOSYSTEMS   AT  HIGH 
iLTTTUDES, 

Vestem  State  Coll.  of  Colorado,  Gunnison. 

Jor  primary  bibliographic   entry   see  Field   5G. 

V88-09462 


4ETHODS      OF      RECOVERING      VIRUSES 
'"ROM  AQUATIC  SEDIMENTS, 

iaylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

'or  primary  bibliographic  entry  see  Field  5A. 

V88-09465 


MODELS      OF      SORPTIVE      TOXIC      SUB- 
STANCES: II.  LAKES  AND  RESERVOIRS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ- 

nental  Engineering  and  Science. 

'or  primary  bibliographic  entry  see  Field  5B. 

W8-09523 


POTENTIAL  FOR  FISHERIES  REHABILITA- 
riON  IN  THE  HAMILTON  HARBOUR- 
BOOTES  PARADISE  ECOSYSTEM  OF  LAKE 
ONTARIO, 

Ioronto  Univ.  (Ontario).  Dept.  of  Zoology. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09546 


MUNICIPAL  LAND  USE  REGULATION  AND 
HIE  GREAT  LAKES  SHORELINE  HAZARD  IN 
ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6F. 


W88-09547 


HETEROTROPHIC  GLUCOSE  ASSIMILA- 
TION IN  LAKE  ONTARIO, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
G.  D.  Haffner,  M.  L.  Yallop,  and  P.  D.  N.  Hebert. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  157-163,  1988.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Lakes,  'Glucose,  *Phytoplankton, 
•Algae,  'Productivity,  Bacteria,  Photosynthesis, 
Carbon,  Organic  carbon,  Heterotrophic  bacteria, 
Great  Lakes,  Lake  Ontario. 

Heterotrophic  glucose  uptake  was  measured 
during  1980  in  Lake  Ontario  plankton  populations. 
Uptake  rates  of  glucose  were  generally  low  (0.003 
to  0.457  mg  C/cu  m/h)  compared  with  corre- 
sponding photosynthetic  carbon  uptake  (8  to  32 
mg  C/cu  m/h).  Particle  size  fractionation  studies 
confirmed  that  a  majority  of  heterotrophic  carbon 
uptake  was  in  the  1  to  8-micron  diameter  size  class. 
Although  heterotrophic  carbon  utilization  by  algae 
and  bacteria  was  small  when  directly  compared 
with  photosynthetic  production,  heterotrophy 
might  contribute  significantly  to  the  carbon  flux 
within  a  water  column  over  a  24-hour  period. 
(Author's  abstract) 
W88-09549 


ALGAL  REMAINS  IN  SOME  SURFACE  SEDI- 
MENTS OF  LAKE  ERIE, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

T.  J.  Keilty,  E.  F.  Stoermer,  and  D.  S.  White. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  164-170,  1988.  3  fig,  2  tab,  29  ref.  EPA 
Grant  R-8 13831. 

Descriptors:  'Lakes,  'Algae,  'Sediments,  Lake 
sediments,  Diatoms,  Lake  Erie,  Great  Lakes,  Pa- 
leolimnology. 

Algal  remains,  primarily  diatoms,  were  examined 
in  the  0-1  cm  fraction  of  sediment  cores  collected 
at  eight  stations  along  a  west-to-east  transect  in 
Lake  Erie  to  determine  species  composition,  cell 
density,  and  flux  rates.  Sixty-two  taxa  were  identi- 
fied of  which  13  were  common  to  all  stations. 
Highest  densities  and  flux  rates  occurred  in  the 
western  and  eastern  basins.  Species  composition, 
cell  density,  and  flux  rates  in  the  sediments  did  not 
appear  to  correlate  well  with  previous  reports  of 
water-column  phytoplankton  distribution  and 
abundance.  The  distribution  of  diatom  remains  in 
the  sediments  more  likely  resulted  form  the  effects 
of  near-bottom  west-to-east  energy  zones  and 
transport  mechanisms  operating  within  the  western 
and  central  basins  of  Lake  Erie.  The  distribution  of 
algal  remains  demonstrated  that  caution  should  be 
used  in  applying  paleolimnological  data  to  trophic 
status  changes  in  Lake  Erie.  (Author's  abstract) 
W88-09550 


EPHEMERA  AND  HEXAGENIA  (EPHEMERI- 
DAE,  EPHEMEROPTERA)  IN  THE  STRAITS 
OF  MACKINAC,  1955-1956, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of  Zo- 
ology. 

S.  C.  Mozley,  and  R.  M.  LaDronka. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  171-177,  1988.  5  fig,  26  ref. 

Descriptors:  'Lakes,  'Aquatic  insects,  'Great 
Lakes,  Mayflies,  Insects,  Straits  of  Mackinac,  Lake 
Michigan,  Lake  Huron,  Hexagenia. 

Rediscovered  material  from  an  extensive  sediment 
survey  in  the  Straits  of  Mackinac  and  adjacent 
parts  of  Lakes  Michigan  and  Huron  provides  one 
of  the  earliest  quantitative  distributional  records  of 
mayflies  in  the  main  basins  of  the  Great  Lakes. 
About  300  sites  were  sampled  once  each  during 
two  summers  for  macrobenthos,  as  well  as  for 
sediment  textural  characteristics.  Mayflies  from  the 
survey  were  either  Ephemera  (probably  E.  simu- 
lans)  or  Hexagenia  (at  least  partly  H.  limbata),  and 
occurred  primarily  at  depths  less  than  20  m  but  up 
to  66  m.  Both  taxa  were  restricted  to  sand,  silty, 
sand,  or  sandy  silt  bottoms,  and  occurred  more 


frequently  in  the  Lake  Michigan  and  southern 
Lake  Huron  parts  of  the  study  area  than  in  the 
northern  Lake  Huron  part  of  the  Straits.  Limited 
data  on  body  length  frequencies  indicate  a  life 
cycle  longer  than  2  years  for  at  least  part  of  the 
Hexagenia  population.  Areas  of  low  densities  were 
related  to  lower  temperatures  and  indicators  of 
low  pelagic  primary  production.  Absence  of  ephe- 
merids  from  several  subsequent  surveys  of  parts  of 
the  study  area  raises  the  possibility  that  mayflies 
have  disappeared  from  the  Straits  since  1956.  (Au- 
thor's abstract) 
W88-09551 


GUT  FULLNESS  OF  THE  DEPOSIT-FEEDING 
AMPHIPOD,  PONTOPOREIA  HOYI,  IN 
SOUTHEASTERN  LAKE  MICHIGAN, 

National   Oceanic   and   Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
M.  A.  Quigley. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  178-187,   1988.  5  fig,   1  tab,  58  ref. 

Descriptors:  'Lakes,  'Benthic  fauna,  'Food  habits, 
Sediments,  Lake  sediments,  Amphipods,  Pontopor- 
eia  hoyi,  Lake  Michigan,  Great  Lakes,  Detritus, 
Phytoplankton. 

Pontoporeia  hoyi  Smith,  a  deposit-feeding  amphi- 
pod  and  a  prominent  member  of  the  Great  Lakes 
macrobenthic  community,  was  collected  at  a  45-m- 
deep  site  in  southeastern  Lake  Michigan  during 
October  1983  and  March,  May,  June,  August,  and 
September  1984.  Substantial  numbers  of  animals 
with  empty  or  partially-full  guts  indicated  that  P. 
hoyi  feeds  intermittently,  unlike  other  continuous- 
feeding  amphipods  which  routinely  maintain  uni- 
formly full  guts  among  all  members  of  a  popula- 
tion. The  incidence  of  animals  with  empty,  partial- 
ly-full, and  full  guts  also  varied  significantly  with 
animal  size  and  sampling  date  and  implied  that 
aspects  of  the  amphipod's  life  history  and  seasona- 
lity were  primarily  responsible  for  changes  in  feed- 
ing rates.  Overall,  P.  hoyi  gut  fullness  was  greatest 
in  spring  and,  secondarily,  in  autumn,  reflecting  an 
opportunistic  feeding  strategy  that  exploited 
newly-deposited  detritus  generated  from  spring 
and  autumn  phytoplankton  blooms.  This  strategy, 
in  association  with  P.  hoyi's  known  capacity  to 
store  energy  as  lipids  may  largely  explain  P.  hoyi's 
exclusive  and  widespread  distribution  in  profundal 
areas  of  the  upper  Great  Lakes,  compared  to  other 
amphipods.  (Author's  abstract) 
W88-09552 


TRACE  ELEMENT  CONCENTRATIONS  IN 
NEAR-SURFACE  WATERS  OF  THE  GREAT 
LAKES  AND  METHODS  OF  COLLECTION, 
STORAGE,  AND  ANALYSIS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  7B. 
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RECRUITMENT  OF  YELLOW  PERCH  (PERCA 
FLAVESCENS)  AFFECTED  BY  STOCK  SIZE 
AND  WATER  TEMPERATURE  IN  LAKES 
ERIE  AND  ST.  CLAIR,  1965-85, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 
B.  A.  Henderson,  and  S.  J.  Nepszy. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  205-215,   1988.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Lakes,  'Fish  populations,  'Yellow 
perch,  'Water  temperature,  Temperature,  Lake 
fisheries,  Fisheries,  Perch,  Lake  Erie,  St.  Clair 
Lake,  Great  Lakes. 

Yellow  perch  populations  were  studied  using  data 
collected  from  two  sources  (1)  samples  of  trawl 
catches  (near  bottom)  from  April  to  October 
(1965-85)  in  the  western,  central,  and  eastern  basins 
of  Lake  Erie,  and  from  Lake  St.  Clair  and  (2) 
gillnet  catches  from  April  to  July  in  the  three 
basins  of  Lake  Erie  (1978-86).  The  relative  abun- 
dances of  stocks  in  these  areas  were  as  follows: 
western  >  St.  Clair  >  eastern  >  central  basin. 
Rates  of  warming  of  water  were  as  follows:  west- 
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era  >  St.  Clair  >  central  >  eastern  basin.  The 
rates  of  increase  in  water  temperature  (April  to 
June)  were  positively  related  to  average  water 
temperatures  and  total  degree-days  above  0  C. 
Only  in  the  western  basin  of  Lake  Erie  could  the 
variations  in  recruitment  to  age  1  +  be  apportioned 
to  the  effect  of  parental  stock  size  (12%)  and  water 
warming  in  the  spring  (51%).  Recruitment  for  the 
young-of-the-year  was  explained  also  by  both 
warming  rate  (17%)  and  parental  stock  size  (12%) 
for  the  samples  from  the  western  basin.  The  pooled 
data  obtained  from  samples  of  catches  in  the  gill- 
nets  indicated  that  only  parental  stock  size  (19%) 
determined  the  abundance  of  perch  at  age  1  + .  The 
relative  abundance  of  yearlings  was  related  to  the 
abundance  of  young-of-the-year  perch  in  the  previ- 
ous year  in  only  the  central  and  western  basins 
(trawl  sample).  The  dependence  of  recruitment  on 
the  density  of  the  parental  stock  was  evident  from 
the  regression  of  the  ratio  of  recruits  (age  1+)  to 
spawners  on  parental  stock  size  in  the  combined 
trawl  samples  from  Lakes  Erie  and  St.  Clair,  and  in 
the  separate  samples  from  the  eastern  and  central 
basins  of  Lake  Erie  and  Lake  St.  Clair.  Similarly, 
recruitment  of  the  young-of-the-year  was  also 
shown  to  be  density-dependent  in  all  but  the  west- 
ern basin  of  Lake  Erie.  The  coefficients  obtained 
by  regressing  recruitment  (young-of-the-year  and 
1  -I-  year)  on  stock  size  were  significant  and  less 
than  1  in  the  pooled  sample  from  the  western  basin 
and  St.  Clair,  indicating  density-dependent  recruit- 
ment. (Cassar-PTT) 
W88-09554 


BYTHOTREPHES  CEDERSTROEMI:  ITS  NEW 
APPEARANCE  IN  LAKE  MICHIGAN, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 
M.  S.  Evans. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  234-240,  1988.  1  fig,  31  ref.  EPA, 
Office  of  Research  and  Development  Grant  R- 
812311-01-1. 

Descriptors:  'Lakes,  'Aquatic  fauna,  'Inverte- 
brates, 'Fish  food,  Lake  Michigan,  Lake  Erie, 
Lake  Huron,  Lake  Ontario,  Great  Lakes,  Clado- 
cerans,  Sculpins,  Bythotrephes  cederstroemi, 
Growth  stages. 

Bythotrephes  cederstroemi  was  newly  found  in 
Lake  Michigan  in  September  1986.  This  preda- 
ceous  cladoceran  was  previously  detected  in  Lake 
Huron  (December  1984)  and  subsequently  dis- 
persed into  Lakes  Ontario  and  Erie  (autumn  1985). 
It  was  previously  known  only  from  Europe.  Entry 
into  Lake  Michigan  may  have  occurred  through 
the  exchange  of  Lakes  Huron  and  Michigan  water 
masses  in  the  Straits  of  Mackinac.  Bythotrephes 
cederstroemi  was  consumed  by  Lake  Michigan 
deep  water  sculpins  in  October  1986.  Since  bytho- 
trephes is  believed  to  be  a  surface-dwelling  species, 
the  most  probable  route  by  which  it  entered  the 
sculpin  diet  was  through  the  rapid  sinking  of  dying 
and  dead  animals  and  their  subsequent  ingestion  by 
sculpins  at  the  sediment-water  interface.  Bytho- 
trephes cederstroemi  exhibited  allometric  and  cy- 
clomorphic  growth.  The  caudal  process  was  rela- 
tively straight  in  immature  specimens  and  became 
progressively  more  kinked  in  larger  (older)  ani- 
mals. Furthermore,  the  kink  was  more  strongly 
developed  in  autumn  (October)  than  summer 
(July).  B.  cederstroemi  populations.  (Author's  ab- 
stract) 
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SUMMARY  OF  SURFACE  AND  BACK- 
GROUND CONCENTRATIONS  OF  SELECTED 
ELEMENTS  IN  THE  GREAT  LAKES  SEDI- 
MENTS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
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PRIMARY  PRODUCTION  AND  ITS  CONTROL 
IN  TOOLIK  LAKE,  ALASKA, 

Cincinnati   Univ.,   OH.    Dept.   of  Biological   Sci- 
ences. 
M.  C.  Miller,  G.  R.  Hater,  P.  Spatt,  P.  Westlake, 


and  D.  Yeakel. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  74,  No.  1,  p  97-131,  July  1986.  12  fig,  4  tab,  54 

ref. 

Descriptors:  'Limiting  factors,  'Limnolgy,  'Pri- 
mary productivity,  'Lakes,  'Thermal  stratifica- 
tion, 'Alaska,  'Phosphorus,  'Nitrogen,  'Phyto- 
plankton,  'Biomass,  'Light  penetration,  Algal  bio- 
mass,  Toolik  Lake. 

Primary  production  of  phytoplankton  in  Toolik 
Lake  is  low  and  very  constant  through  the  ice-free 
season  from  1975-1981  averaging  14  gC/square 
meter/year  (coefficient  of  variation  =16%).  Algal 
biomass  increased  to  a  maximum  during  the  first 
week  after  ice-out  in  the  last  week  of  June.  Partic- 
ulate organic  carbon,  turbidity  and  water  color 
were  all  high  at  the  beginning  of  the  season,  de- 
creasing in  most  years  until  late  summer  rainfall/ 
runoff  episodes.  The  lake  stratified  thermally  in  all 
years  by  early  July;  autumnal  turnover  occurred  in 
September.  Light  availability  limited  production  at 
most  depths  gTeater  than  5  meters  during  the 
summer.  In  surface  waters,  phosphorus  and  nitro- 
gen together  co-limited  productivity.  The  variance 
in  thermal  stratification  controls  the  deep-water 
productivity  more  than  variance  in  light  or  light 
penetration  during  the  ice-free  season.  (Author's 
abstract) 
W88-09591 


EFFECTS  OF  ACID  PRECIPITATION  ON 
SEDIMENT  DOWNCORE  PROFILES  OF  DIA- 
TOMS, BACTERIAL  DENSITIES  AND  SUL- 
PHUR ISOTOPE  RATIOS  IN  LAKES  NORTH 
OF  LAKE  SUPERIOR, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 
Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 
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DEVELOPMENT  OF  THE  ROTIFER  COMMU- 
NITY STRUCTURE  IN  LAKE  CONSTANCE 
DURING  ITS  EUTROPHICATION, 

Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
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DOES  THERE  EXIST  COMPETITION  BE- 
TWEEN PHYTOPLANKTON  AND  LITTORAL 
PLANT  VEGETATION  IN  LAKE  ECOSYSTEM, 

Nicholas  Copernicus  Univ.  of  Torun  (Poland). 
A.  S.  Oleksowicz. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  73,  No.  4,  p  575-585,  March  1987.  5  fig,  2  tab, 
35  ref. 

Descriptors:  'Competition,  'Lakes,  'Aquatic 
plants,  'Phytoplankton,  'Littoral  zone,  'Ecosys- 
tems, Chlorophyll  a,  Biomass,  Macrophytes,  Pri- 
mary productivity. 

Seasonal  dynamics  of  phytoplankton  was  examined 
in  several  lakes  with  a  well  developed  littoral  zone, 
generally  exceeding  40%  of  the  total  lake  area. 
Peaks  of  chlorophyll  a  and  plant  biomass  in  pela- 
gial  and  littoral  zones  were  found  at  various  peri- 
ods. The  first  peak  of  phytoplankton  development 
was  observed  in  spring  when  littoral  vegetation  is 
not  fully  developed,  and  a  second  in  autumn. 
During  summer  stratification,  when  development 
of  phytoplankton  in  the  nutrient-poor  epilimnion  is 
weaker  and  littoral  vegetation  biomass  is  at  its 
highest,  the  maximum  peaks  were  observed  in  the 
metalimnion  and  upper  hypolimnion.  Results  of  the 
studies  show  that  under  certain  conditions,  phe- 
nomena of  competition  for  similar  food  forms  may 
determine  the  character  of  development  of  a  given 
group  of  the  lake's  primary  producers.  (Author's 
abstract) 
W88-09594 


LONGITUDINAL  PROFILE  OF  PC02  IN 
ALGAL  SUSPENSION  ON  AN  OPEN-FIELD 
CULTIVATION  SURFACE, 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

K.  Livansky,  and  J.  Bartos. 


Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  73,  No.  4  p  587-598,  March  1987.  5  fig,  4  tab, 
19  ref. 

Descriptors:  'Plant  growth,  'Chemical  equilibri- 
um, 'Carbon  dioxide,  'Bicarbonates,  'Differential 
equations,  'Algae,  Mathematical  studies,  Equilibri- 
um, Oxygen,  Suspension,  Cultivation. 

Differential  equations  are  derived  for  the  course  of 
pC02  under  conditions  of  C02  formation  from 
bicarbonate  ions  by  chemical  reactions.  It  is  shown 
by  computations  that  the  replenishing  of  C02  from 
bicarbonate  is  insufficient  for  the  maintenance  of 
exact  pC02  in  chemical  equilibrium.  However,  this 
difference  from  equilibrium  is  so  small  that  it 
cannot  be  detected  in  experimental  measurements. 
The  pC02  in  the  suspension  can  thus  be  presumed 
to  be  practically  in  equilibrium  with  bicarbonate 
ions.  The  values  of  pC02  calculated  for  a  cultiva- 
tion surface  30  meters  long  at  a  partial  inhibition  of 
photosynthesis  by  oxygen  are  in  good  agreement 
experimental  data.  (Author's  abstract) 
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INTERACTION  OF  CERTAIN  HEAVY 
METALS  WITH  LAKE  HUMIC  ACIDS, 

Kashmir  Univ.,  Srinagar  (India).  Centre  of  Re- 
search for  Development. 

R.  A.  Kango,  D.  P.  Zutshi,  K.  P.  Dubey,  and  M. 
V.  M.  Desai. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  26,  No.  1,  p  51-59,  July 
1986.  6  tab,  14  ref. 

Descriptors:  'Chemical  reactions,  'Limnology, 
'Geochemistry,  'Heavy  metals,  'Humic  acids, 
'Lakes,  Isotopes,  Metals,  Calcium,  Zinc,  Iron, 
Manganese. 

Studies  were  carried  out  to  investigate  the  interac- 
tion properties  of  humic  acids  with  certain  heavy 
metals  -  CA,  Zn,  Fe  and  Mn  by  using  their  iso- 
topes. Humic  acids  solubilized  the  maximum  por- 
tion of  the  calcium  present  (97%  in  the  case  of  Dal 
Lake)  with  90%  present  in  uncomplexed  form. 
With  59Fe,  results  were  different  with  less  than 
30%  solubilized  and  most  of  the  solubilized  portion 
in  complex  form.  Results  are  presented  in  detail. 
(Author's  abstract) 
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EFFECTS  OF  FLOODING  AND  SEDIMENTS 
ON  THE  STRUCTURE  OF  A  STREAM  MIDGE 
ASSEMBLAGE, 

Ohio  Univ.,  Athens. 

J.  G.  Rae. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  3-10, 

January  9,  1987.  4  fig,  1  tab,  47  ref. 

Descriptors:  'Stream  biota,  'Floods,  'Sediments, 
'Ecological  effects,  'Midges,  'Aquatic  insects, 
Aquatic  populations,  Streams,  Ecosystems,  Ecolo- 
gy, Population  dynamics,  Annual  floods,  Temporal 
distribution,  Spatial  distribution,  Species  composi- 
tion, Benthic  fauna,  Bottom  sampling,  Cores, 
Streamflow,  Population  density,  Resource  alloca- 
tion, Ohio. 

Catastrophic  floods  are  known  to  severely  reduce 
the  fauna  in  streams,  but  little  is  known  of  the 
effect  of  lesser  floods.  The  major  questions  asked 
in  this  project  were:  (1)  do  chironomid  abundances 
significantly  change  across  time;  (2)  is  there  evi- 
dence that  flooding  controls  temporal  changes  in 
abundances,  and  (3)  does  sediment  structure  influ- 
ence assemblage  structure.  Sediment  structure  and 
degree  of  flooding  were  shown  to  affect  the  distri- 
bution and  abundance  of  an  assemblage  of  chirono- 
mid midges  in  a  sandy  bottom  area  of  a  fourth- 
order  midwestern  stream.  The  study  area  is  a  sec- 
tion of  Clear  Creek,  located  in  Hocking  County,  in 
southeastern  Ohio.  Benthic  faunal  samples  were 
collected  twice  a  month  over  a  period  of  24 
months.  A  sample  was  a  sediment  core  3.5  cm  in 
diameter,  with  9.6  sq  cm  surface  area,  and  taken  to 
a  depth  of  8  cm.  A  weir  1.0  km  upstream  provided 
daily  values  for  stream  flow  in  cubic  feet  per 
second.  There  was  significant  change  in  midge 
abundance  with  time,  and  the  rate  of  change  of 


38 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


bundance  was  inversely  related  to  the  degree  of 
ooding.  Abundances  ranged  from  0.115  to  110 
rganisms/10  sq  cm.  In  experimental  studies  of 
olonization  of  different  sediments,  species  demon- 
trated  strong  resource  partitioning;  however, 
tiere  was  no  evidence  for  further  intraspecific 
artitioning  of  the  habitat  by  instars.  (Shidler-PTT) 
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JSE  OF  PREDICTION  TO  ASSESS  MACROIN- 
VERTEBRATE RESPONSE  TO  RIVER  REGU- 
LATION, 

'reshwater     Biological     Association,     Wareham 

England).  River  Lab. 

ft  D.  Armitage,  R.  J.  M.  Gunn,  M.  T.  Furse,  J.  F. 

Vright,  and  D.  Moss. 

lydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  25-32, 

anuary  9,  1987.  1  fig,  2  tab,  43  ref. 

Jescriptors:  'Stream  biota,  'Regulated  flow,  *Ma- 
:roinvertebrates,  Flow  discharge,  Prediction,  Res- 
irvoirs,  Nitrogen,  Alkalinity,  Chlorides,  Sub- 
trates,  Spatial  distribution,  Species  composition. 
Species  diversity,  Aquatic  populations,  Population 
lensity,  Aquatic  insects,  Mollusks,  Oligochaetes, 
Environmental  effects,  Simulation,  United  King- 
lom. 

V  technique,  which  uses  environmental  data  to 
iredict  the  macroinvertebrate  fauna  of  running 
vater  sites,  was  used  to  investigate  the  response  of 
aunal  communities  to  flow  regulation  below  a  set 
>f  upland  reservoirs  in  Great  Britain.  Five  varia- 
)les  (total  oxidized  nitrogen,  alkalinity,  chloride, 
lubstratum  type,  and  site  distance  from  stream 
lource)  were  used  to  predict  family  presence  and 
tbundance  at  30  regulated  sites.  The  predictions 
were  compared  with  the  observed  fauna  recorded 
n  samples  taken  in  spring,  summer,  and  autumn. 
Df  the  37  commonly-occurring  families,  22  showed 
statistically  significant  trends.  Twelve  of  these  oc- 
:urred  at  lower  abundances  than  predicted  and  the 
tffect  was  greatest  in  Heptageniidae,  Simuliidae, 
Elminthidae,  Perlodidae,  and  Rhyacophilidae.  Ten 
families  were  more  abundant  than  predicted  and 
these  included  Polycentropodidae,  Sphaeriidae, 
Sialidae,  and  some  groups  of  chironomids  and  oli- 
gochaetes. Fifteen  families  showed  no  significant 
trends.  Most  families  showed  little  difference  in  the 
observed  and  expected  frequency  of  occurrence  in 
the  30  sites  but  Taeniopterygidae  and  Perlidae, 
among  others,  occurred  at  less  than  the  expected 
number  of  sites  and  Hydridae,  Prodiamesinae,  and 
Muscidae  occurred  more  commonly  than  expect- 
ed. These  faunal  responses  are  discussed  in  relation 
to  environmental  changes  arising  from  flow  regula- 
tion. The  possible  uses  of  the  predictive  technique 
in  simulating  and  assessing  the  effects  of  regulation 
on  downstream  fauna  are  outlined.  (Author's  ab- 
stract) 
W88-09621 


EFFECTS  OF  EXPERIMENTAL  ACIDIFICA- 
TION ON  A  LOTIC  MACROINVERTEBRATE 
COMMUNITY, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  5C. 
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CONSEQUENCES  OF  REDOX  CONDITIONS 
ON  THE  DISTRIBUTION  OF  CATIONS  IN  A 
MEROMICTIC  OLIGOTROPHIC  LAKE, 

Clermont-Ferrand-2  Univ.,  Aubiere  (France). 
F.  Restituito. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  63-75, 
January  9,  1987.  9  fig,  7  tab,  19  ref. 

Descriptors:  'Lakes,  'Oxidation-reduction  poten- 
tial, 'Cations,  'Meromictic  lakes,  'Oligotrophic 
lakes,  'Limnology,  Cations,  Chemical  properties, 
Temporal  distribution,  Lake  Pavin,  France,  Cra- 
ters, Calcium,  Magnesium,  Zinc,  Sodium,  Potassi- 
um, Manganese,  Iron,  Mixolimnion,  Monimolim- 
nion,  Epilimnion,  Sediments,  Chemocline,  Mero- 
mixis. 

Lake  Pavin  occupies  a  volcanic  crater,  situated  at  a 
height  of  1197  meters;  its  maximum  depth  is  96  m. 
The  cations  Ca,  Mg,  Zn,  Na,  K,  Mn,  and  Fe  were 
measured  during  the  year  1977  in  the  mixolimnion 


and  in  the  monimolimnion  of  the  lake.  The  study 
was  principally  based  on  the  analysis  of  the  epilim- 
nion sediment  and  on  the  variations  in  the  concen- 
tration of  the  principal  cations.  The  great  differ- 
ence between  the  residence  time  for  Ca,  Mg,  Na, 
and  K  (15  years)  and  for  Mn  and  Fe  (>  90  years) 
is  due  to  the  redox  reactions  in  the  chemocline. 
The  overturn  conditions  and  their  influence  on 
cation  accumulations  were  also  studied:  the  spring 
overturn  affects  the  water  column  down  to  60  or 
70  m  depending  on  the  year;  the  autumn  overturn 
is  much  less  intense.  (Shidler-PTT) 
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CHANGES  IN  THE  PHYSICAL  AND  CHEMI- 
CAL PROPERTIES  OF  FLOODWATER  AND 
SEDIMENT  IN  AN  EXPERIMENTAL  RICE- 
FIELD  (REGGIO  EMILIA,  ITALY), 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 
R.  Antonietti,  P.  Viaroli,  and  F.  Antonietti. 
Hydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  83-88, 
January  9,  1987.  6  fig,  19  ref. 

Descriptors:  'Limnology,  'Wetlands,  'Sediments, 
•Suspended  sediments,  'Flood water,  'Rice,  Italy, 
Aquatic  environment,  Particulate  matter,  Organic 
matter,  Physical  properties,  Chemical  properties, 
Temporal  distribution,  Spatial  distribution,  Water 
temperature,  Opacity,  Dissolved  oxygen,  Proteins, 
Chlorophyll  a,  Phosphorus,  Oxidation-reduction 
potential,  Hydrogen  ion  concentration,  Produc- 
tion, Respiration,  Sediment-water  interfaces,  Parti- 
cle size. 

The  role  of  biological  processes  occurring  in  the 
water/sediment  interface  in  the  controlling  of 
physical  and  chemical  properties  of  ricefield  eco- 
systems has  been  described  by  many  authors,  but 
the  role  of  particulate  suspended  matter  is  not  yet 
as  well  defined  as  for  other  environments.  The 
aims  of  this  research  were  both  to  verify  the  influ- 
ence of  particulate  organic  matter  in  defining  the 
physical  and  chemical  properties  of  the  floodwater 
and  to  gather  information  on  the  particulate  organ- 
ic matter  composition.  Changes  in  time  and  space 
in  the  physical  and  chemical  variables  connected 
to  the  oxygen  production/respiration  ratio  were 
studied.  Temperature,  light  transmission,  dissolved 
oxygen  (and  its  day-night  cycles)  were  measured 
periodically  in  the  floodwater;  in  addition,  concen- 
trations of  total  phosphorus,  proteins  and  chloro- 
phyll-a  in  the  particulate  suspended  matter  were 
measured.  Finally,  the  seasonal  evolution  of  the 
redox  conditions  in  the  water  and  in  the  sediment 
were  analyzed.  Highly  significant  correlations  be- 
tween pH  and  DO  in  the  water,  and  oxygen  pro- 
duction were  found;  the  pH  and  Eh  values  of  the 
water/sediment  interface  were  strictly  related  to 
the  corresponding  values  reached  in  the  water. 
The  composition  and  the  size  of  the  particulate 
suspended  matter  pool  seemed  to  be  relatively 
stable  and  unrelated  to  the  physical  and  chemical 
characteristics  of  the  water.  (Shidler-PTT) 
W88-09624 


INVESTIGATION  OF  A  TOXIC  WATER- 
BLOOM  OF  MICROCYSTIS  AERUGINOSA 
(CYANOPHYCEAE)  IN  LAKE  AKERSVATN, 
NORWAY, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Food 

Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 
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AQUATIC  OLIGOCHAETA  IN  SOME  TRIBU- 
TARIES OF  THE  RIO  DE  LA  PLATA,  BUENOS 
AIRES,  ARGENTINA, 

Universidad   Nacional  de   La   Plata  (Argentina). 

Inst,  de  Embriologia. 

For  primary  bibliographic  entry  see  Field  5C. 
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PRIMARY  PRODUCTION  AND  PIGMENTS  IN 
THREE  LOW  ALKALINITY  CONNECTED 
RESERVOIRS  RECEIVING  MINE  WASTES, 

Instituto   Nacional   de    Investigacao   des   Pescas, 

Lisbon  (Portugal). 

For  primary  bibliographic  entry  see  Field  5C. 
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REGULATION  OF  BLUE-GREEN  ALGAL 
BUOYANCY  AND  BLOOM  FORMATION  BY 
LIGHT,  INORGANIC  NITROGEN,  C02,  AND 
TROPHIC  LEVEL  INTERACTIONS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
C.  N.  Spencer,  and  D.  L.  King. 
Hydrobiologia  HYDRB8,  Vol.  144,  No.  2,  p  183- 
192,  January  20,  1987.  1  fig,  2  tab,  51  ref. 

Descriptors:  'Limnology,  'Algae,  'Cyanophyta, 
'Buoyancy,  'Eutrophication,  'Light  intensity, 
'Trophic  Level,  Nitrogen,  Carbon  dioxide,  Ponds, 
Chemical  properties,  Physical  properties,  Biologi- 
cal properties,  Waterfleas,  Diatoms,  Chlorophyta, 
Zooplankton,  Fish,  Fish  food  organisms. 

In  highly  eutrophic  ponds,  buoyancy  of  the  gas- 
vacuolate  blue-green  alga  Anabaenopsis  elenkinii 
was  regulated  by  complex  interactions  between 
chemical  and  physical  parameters,  as  well  as  by 
biological  interactions  between  various  trophic 
levels.  Algal  buoyancy  and  surface  bloom  forma- 
tion were  enhanced  markedly  by  decreased  light 
intensity,  and  to  a  lesser  extent  by  decreased 
carbon  dioxide  availability  and  increased  availabil- 
ity of  inorganic  nitrogen.  In  the  absence  of  dense 
populations  of  large-bodied  cladocera,  early  season 
blooms  of  diatoms  and  green  algae  reduced  light 
availability  in  the  ponds  thus  creating  conditions 
favorable  for  increased  buoyancy  and  bloom  for- 
mation by  A.  elenkinii.  The  appearance  of  blue- 
green  algal  blooms  could  be  prevented  by  a  re- 
duced density  of  planktivorous  fish,  which  allowed 
development  of  dense  cladoceran  populations.  The 
cladocerans  limited  the  growth  of  precursory 
blooms  of  diatoms  and  green  algae,  and  give  the 
resulting  clear-water  conditions,  buoyancy  of  A. 
elenkinii  was  reduced,  and  blue-green  algal  blooms 
never  appeared.  (Author's  abstract) 
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EVALUATION  OF  MICROCYSTIS  AS  FOOD 
FOR  ZOOPLANKTON  IN  A  EUTROPHIC 
LAKE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

T.  Hanazato,  and  M.  Yasuno. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  3,  p  251- 

259,  January  30,  1987.  5  fig,  6  tab,  24  ref. 

Descriptors:  'Limnolgoy,  'Algae,  'Microcystis, 
'Food  habits,  'Zooplankton,  'Eutrophic  lakes, 
Waterfleas,  Biomass,  Productivity,  Animal 
growth,  Population  dynamics,  Chlorella,  Decom- 
position, Inhibitors,  Japan,  Lakes. 

In  shallow  and  highly  eutrophic  Lake  Kasumi- 
gaura  the  biomass  and  production  of  cladoceran 
zooplankton  reach  the  highest  level  in  the  summer, 
when  Microcystis  aeruginosa  forms  a  heavy  water 
bloom.  Four  experiments  were  conducted  to  evalu- 
ate Microcystis  as  food  for  zooplankton  in  I^ake 
Kasumigaura,  and  the  following  results  were  ob- 
tained: (1)  Moina  micrura  (Cladocera)  showed 
little  growth  and  no  reproduction  when  the  animal 
was  reared  with  Microcystis  cultured  in  the  labora- 
tory; the  animal  did  not  grow  nor  reproduce  well 
when  Chlorella  was  mixed  with  Microcystis  as 
food.  (2)  Moina  micrura  assimilated  Microcystis 
much  less  than  Chlorella  when  the  animal  fed  on 
single  species  of  Microcystis  or  a  mixture  with 
Chlorella.  (3)  Microcystis  collected  from  Lake  Ka- 
sumigaura could  not  be  utilized  by  Moina  micrura 
even  though  the  colonies  were  broken  up  into 
edible  sizes;  however,  the  alga  turned  into  utiliz- 
able  food  when  it  was  decomposed.  (4)  No  inhibi- 
tors of  Moina  micrura  population  growth  could  be 
found  in  the  non-filtered  water  of  Lake  Kasumi- 
gaura where  Microcystis  was  blooming  heavily. 
Decomposed  Microcystis  seemed  to  be  utilized  by 
zooplankton  as  an  important  food  source  in  Lake 
Kasumigaura.  (Shidler-PTT) 
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MACROINVERTEBRATE  DRIFT  IN  A  ROCKY 
MOUNTAIN  STREAM, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 

J.  D.  Allan. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  3,  p  261- 
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268,  January  30,  1987.  7  fig,  2  tab,  22  ref.  NSF 
Grants  DEB  7503396  and  DEB  77 1 1 1 3 1 . 

Descriptors:  'Stream  biota,  *Macroinvertebrates, 
•Aquatic  drift,  'Alpine  regions.  Rocky  Mountains, 
Species  composition,  Population  density,  Sam- 
pling, Diurnal  distribution,  Seasonal  distribution, 
Regression  analysis,  Correlation  analysis,  Predic- 
tion, Benthos,  Insects,  Mayflies,  Stoneflies,  Caddis- 
flies,  Stream  discharge,  Water  temperature, 
Streams. 

An  extensive  series  of  drift  collections  from  a 
Rocky  Mountain  stream  was  used  to  investigate 
quantitative  patterns  in  the  taxonomic  composition 
of  drift  throughout  spring,  summer  and  fall  for 
1975-1978.  Drift  was  estimated  by  drift  rate,  the 
number  of  organisms  drifting  past  a  point  per  24  h; 
and  by  drift  density,  the  numbers  of  organisms 
collected  per  100  cubic  m  of  water  sampled.  Drift 
densities  were  up  to  ten  times  greater  by  night  than 
by  day,  and  24  h  drift  densities  for  the  total  fauna 
approached  2000  per  100  cubic  m  in  June-July, 
declining  to  <  500  by  autumn.  Ephemeroptera, 
and  especially  Baetis,  dominated  the  drift.  Drift 
rates  were  greatest  in  late  spring,  around  1,000,000 
per  24  h,  which  are  among  the  highest  values 
reported  for  small  trout  streams.  Drift  rates  de- 
clined to  <  100,000  during  the  summer,  and  shifts 
in  the  taxonomic  composition  are  described.  Multi- 
ple-regression analysis  of  the  relationship  between 
drift  rate  and  density,  and  the  independent  varia- 
bles discharge,  benthic  density,  and  temperature 
showed  that  discharge  typically  was  a  significant 
predictor  of  24  h  drift  rate,  usually  the  best  single 
predictor.  In  contrast,  24  h  drift  density  most  fre- 
quently was  independent  of  discharge,  indicating 
that  this  measure  tends  to  correct  for  seasonal 
variation  in  discharge,  as  suggested  in  the  litera- 
ture. However,  this  was  not  invariably  true.  Drift 
density  significantly  correlated  with  benthic  densi- 
ty in  five  of  eight  taxa  inspected,  thus  seasonal 
declines  in  the  benthos  probably  accounted  for 
parallel  declines  in  drift  density.  (Author's  ab- 
stract) 
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LIFE  HISTORY,  PRODUCTION  AND  FOOD 
HABITS  OF  PONTOPOREIA  AFFINIS  LIND- 
STROM  (CRUSTACEA:  AMPHIPODA)  IN  ME- 
SOTROPHIC  LAKE  ERKEN, 

Uppsala    Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

R.  K.  Johnson. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  3,  p  277- 

283,  January  30,  1987.  4  fig,  1  tab,  24  ref. 

Descriptors:  'Lentic  environment,  'Life  history 
studies,  'Productivity,  'Food  habits,  "Crustaceans, 
•Amphipods,  'Mesotrophic  lakes,  Benthos,  Lipids, 
Lakes,  Aquatic  animals,  Population  density,  Dy- 
namics, Europe,  Sweden,  Sediment  sampler,  Phy- 
toplankton,  Water  sampling,  Biomass,  Water 
depth,  Life  cycles,  Population  dynamics,  Animal 
growth,  Detritus,  Algae,  Seasonal  distribution, 
Diatoms,  Eutrophication. 

Pontoporeia  affinis  Lindstrom  is  a  glacial  relict 
amphipod  which  often  predominates  the  profundal 
benthos  of  lentic  systems  of  the  glaciated  regions 
of  Europe.  The  amphipods'  high  lipid  content 
(e.g.,  33.1%  dry  weight)  and  high  population  den- 
sities suggest  that  Pontoporeia  may  play  an  impor- 
tant role  in  profundal  trophic  dynamics.  The  life 
history  and  feeding  habits  of  Pontoporeia  affinis 
were  studied  in.mesotrophic  Lake  Erken,  Sweden, 
during  1982  to  1983.  Bottom  samples  were  collect- 
ed from  8,  10,  12,  14,  16,  18,  and  20  m  depths  in  the 
profundal  region  of  the  lake,  using  an  Ekman  sam- 
pler; phytoplankton  counts  and  biovolume  enu- 
merations were  made  on  water  samples  collected 
from  1  m  depth  using  a  2.7  1  Ruttner  sampler.  The 
greatest  densities  and  biomasses  of  P.  affinis  oc- 
curred at  12  m  (662  individuals/square  m  and  118.2 
mg  dry  weight/square  m,  respectively)  with  values 
decreasing  at  the  shallower  and  deeper  regions. 
The  life  cycle  of  Pontoporeia  was  one  year,  with 
recruitment  occurring  in  April,  at  which  time  the 
majority  of  the  population  consisted  of  individuals 
<  2  mm.  Overall  the  gut  content  of  Pontoporeia 
was  predominantly  composed  of  detritus  (97.6%) 
with  algae  accounting  for  2.3%.  Annual  produc- 


tion was  highest  at  12  m  (386.2  mg  dw/square  m) 
and  lowest  at  16  m  (8.1).  The  highest  production 
occurred  during  September,  coinciding  with  the 
autumn  Bacillariophyceae  bloom.  (Shidler-PTT) 
W88-09633 


DILUTION  BIOASSAYS:  THEIR  APPLICA- 
TION TO  ASSESSMENTS  OF  NUTRIENT  LIM- 
ITATION IN  HYPEREUTROPHIC  WATERS, 

North  Carolina  Univ.,   Morehead   City.   Inst,   of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09634 


EFFECT  OF  SALMON  REDD  EXCAVATION 
ON  STREAM  SUBSTRATE  AND  BENTHIC 
COMMUNITY  OF  TWO  SALMON  SPAWNING 
STREAMS  IN  CANTERBURY,  NEW  ZEA- 
LAND, 

Ministry  of  Agriculture  and  Fisheries,  Christ- 
church  (New  Zealand).  Fisheries  Research  Div. 
M.  S.  Field-Dodgson. 

Hydrobiologia  HYDRB8,  Vol.  15,  p  3-11,  Novem- 
ber 16,  1987.  6  fig,  2  tab,  20  ref. 

Descriptors:  'Stream  biota,  'Salmon,  'Nesting, 
'Streambeds,  'Benthic  fauna,  'Spawning,  New 
Zealand,  Invertebrates,  Detritus,  Riffles,  Standing 
crops,  Ecological  effects,  River  beds,  Benthos. 

The  effects  of  nest,  or  redd,  excavation  by  female 
quinnat  salmon  (Oncorhynchus  tshawytscha  Wal- 
baum)  on  the  benthic  invertebrate  communities  of 
two  stable  springfed  spawning  streams  in  the  head- 
waters of  the  Rakaia  River,  South  Island,  New 
Zealand,  were  studied  during  January  to  Septem- 
ber 1982).  The  gross  effects  of  salmon  spawning  on 
the  streams  appear  to  be:  the  loss  of  instream 
macrophytes,  algae,  and  mosses;  a  loss  of  fines  and 
detritus;  and  a  modification  of  the  pool-riffle  char- 
acter. Redd  excavation  may  be  associated  with  a 
reduction  in  benthic  standing  crop  of  up  to  83.6%, 
with  only  a  minor  effect  on  the  benthic  community 
structure.  Benthic  recolonization  rates  were  similar 
for  both  spawning  streams,  with  almost  complete 
recovery  after  95  days.  (Author's  abstract) 
W88-09635 


EFFECTS  OF  PHYSICAL  DISTURBANCE  AND 
CANOPY  COVER  ON  ATTACHED  DIATOM 
COMMUNITY  STRUCTURE  IN  AN  IDAHO 
STREAM, 

Idaho  State  Univ.,  Pocatello.  Dept.  of  Biological 
Sciences. 

C.  T.  Robinson,  and  S.  R.  Rushforth. 
Hydrobiologia  HYDRB8,  Vol.  154,  p  49-59,  No- 
vember 16,  1987.  4  fig,  2  tab,  37  ref. 

Descriptors:  'Stream  biota,  'Diatoms,  'Ecological 
effects,  'Canopy,  'Aquatic  plants,  Epiphytes, 
Chrysophyta,  Ecosystems,  Streams,  Substrates, 
Idaho,  Species  diversity,  Amphora,  Navicula,  Coc- 
coneis,  Achnanthes,  Light  intensity,  Morphology. 

A  field  experiment  was  conducted  to  determine  the 
effect  of  disturbance  frequency  on  diatom  commu- 
nities established  on  artificial  substrates  within  an 
open-canopy  and  a  closed-canopy  site  of  a  third- 
order  stream.  The  open-canopy  site  (OCS)  had  a 
total  of  80  diatom  taxa  colonizing  the  substrates, 
while  the  closed-canopy  site  (CCS)  had  only  55 
taxa.  Cluster  analysis  revealed  that  the  two  sites 
had  distinct  diatom  communities,  although  the 
most  common  species  were  similar  between  sites. 
There  was  no  effect  of  disturbance  frequency  on 
species  diversity  at  OCS;  however,  species  diversi- 
ty significantly  decreased  as  disturbance  frequency 
increased  at  CCS.  At  OCS,  Amphora  perpusilla 
increased  in  abundance  as  disturbance  frequency 
increased,  while  Navicula  lanceolata  abundance 
decreased  as  disturbance  increased.  At  CCS,  Coc- 
coneis  placentula  v.  euglypta  remained  dominant 
regardless  of  disturbance  frequency.  The  results 
suggest  that  some  diatom  species  may  be  'shade 
adapted',  which  may  explain  the  site-specific  re- 
sponses. In  addition,  diatom  growth-forms  may 
explain  the  within-site  taxon-specific  responses  to 
disturbance.  For  example,  Achnanthes  sp.  and 
Cocconeis  sp.,  small  horizontal  forms,  were  pre- 
dominant on  the  high-disturbance  substrates.  Verti- 


cal or  large  horizontal  forms  may  be  mechanically 
removed  by  frequent  physical  disturbance  allowing 
such  small  horizontal  forms  to  become  abundant. 
Frequent  disturbance,  by  maintaining  the  commu- 
nity in  an  early  stage  of  development,  directly 
influences  the  diatom  assemblages  on  rocks  in 
streams.  (Author's  abstract) 
W88-09637 


CONTRIBUTION  FROM  NITROGEN  FIXA- 
TION (ACETYLENE  REDUCTION)  TO  THE 
NITROGEN  BUDGET  OF  LAKE  TOHOPEKA- 
LIGA  (FLORIDA), 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
F.  E.  Dierberg,  and  M.  M.  Scheinkman. 
Hydrobiologia  HYDRB8,  Vol.  154,  p  61-73,  No- 
vember 16,  1987.  4  fig,  6  tab,  39  ref. 

Descriptors:  'Limnology,  'Lakes,  'Nitrogen  fixa- 
tion, 'Acetylene  Reduction,  'Nitrogen  cycle,  Ni- 
trogen, Diurnal  distribution,  Seasonal  distribution, 
Algae,  Anabaena,  Florida,  Wastewater  disposal, 
Nutrients,  Cycling  nutrients,  Water  sampling,  Sedi- 
ment sampler,  Chromatography. 

Major  point  sources  of  nutrients  to  Lake  Tohope- 
kaliga,  a  8120-hectare  lake  belonging  to  the  Upper 
Kissimmee  Chain  of  Lakes  in  central  Florida,  are 
two  wastewater  treatment  plants  with  combined 
flows  of  25,000,000  gallons  per  day.  Questions  on 
the  nutrient  dynamics  of  have  been  raised  based  on 
the  spatial  distribution  of  total  phosphorus,  total 
nitrogen,  inorganic  nitrogen,  and  chlorophyll  a. 
The  two  objectives  in  this  investigation  were:  (i)  to 
compare  the  annual  average  acetylene  reduction 
activity  among  seven  lake  stations  for  both  the 
water  column  and  sediment  and  (ii)  to  determine 
what  percentage  of  the  total  N  input  is  contributed 
by  nitrogen  fixation.  At  each  station  serum  bottles 
were  filled  to  two-thirds  capacity  with  surface 
water.  For  the  sediment  samples,  a  Ponar  dredge 
was  used  to  collect  surface  sediment  (2-10  cm 
deep,  depending  on  the  station  location);  then  25 
ml  of  sediment  slurry  was  inserted  into  serum 
bottles.  Two-thirds  of  the  samples  were  injected 
with  acetylene;  the  remainder  served  as  controls 
for  natural  biological  ethylene  production.  After 
incubation,  the  samples  were  chromatographically 
analyzed  for  ethylene.  Nitrogen  fixation,  as  as- 
sayed by  the  acetylene  reduction  technique,  pro- 
vided 44%  of  the  input  of  nitrogen  to  the  lake 
during  1984.  Ninety-four  percent  of  the  lake  total 
fixation  was  found  in  the  water  column  and  associ- 
ated with  Anabaena  spp.  The  lake-wide  average 
nitrogen  fixation  rate  of  5.7  g  N/square  m/yr 
amounted  to  a  mass  loading  of  497  metric  tons  of 
nitrogen  for  the  year,  and  is  one  of  the  highest 
nitrogen  fixation  rates  reported.  (Shidler-PTT) 
W88-09638 


VERTICAL  TRANSPORT  AND  ITS  EFFECTS 
ON  EPILIMNETIC  PHOSPHORUS  IN  FOUR 
CALCAREOUS  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09639 


MICRONUTRIENT  AND  PHOSPHORUS  LIMI- 
TATION OF  PHYTOPLANKTON  ABUN- 
DANCE IN  GEM  LAKE,  SIERRA  NEVADA, 
CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 
J.  L.  Stoddard. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  103-111,  No- 
vember 16,  1987.  6  fig,  3  tab,  44  ref.  Water  Re- 
sources Center,  Davis,  CA,  Grant  UCAL-WRC- 
W-619. 

Descriptors:  'Limnolgoy,  'Aquatic  plants,  'Iron, 
'Copper,  'Phosphorus,  'Nutrient  requirements, 
•Phytoplankton,  'Mountain  lakes,  Sierra  Nevada, 
California,  Algae,  Chlorophyll,  Carbon,  Nitrogen, 
Plant  growth,  Biomass,  Lentic  environment, 
Chemical  properties,  Plant  populations,  Nutrients. 

Nutrient-addition  experiments  conducted  during 
the  ice-free  seasons  of  1983  and  1984  in  Gem  Lake, 
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i  alpine  lake  in  the  Sierra  Nevada  mountains  of 
alifomia,  indicate  that  algal  biomass  is  limited  by 
losphorus,  in  combination  with  iron  or  copper, 
losphorus  additions  were  always  required  to 
imulate  growth,  but  did  not  do  so  when  phospho- 
is  was  the  only  nutrient  added.  Simultaneous 
Iditions  of  phosphorus  and  iron  resulted  in  in- 
eased  levels  of  chlorophyll,  particulate  carbon, 
irticulate  nitrogen,  and  particulate  phosphorus, 
multaneous  additions  of  phosphorus  and  copper 
suited  in  increases  in  chlorophyll,  particulate  ni- 
ogen,  and  particulate  phosphorus,  but  not  in  par- 
:ulate  carbon.  Neither  iron  nor  copper  by  itself 
imulated  growth.  Particulate  N:P  ratios  from  all 
asons  in  Gem  Lake  suggest  that  simultaneous 
icronutrient  and  phosphorus  limitation  exists 
iroughout  the  summer,  when  nutrient  and  bio- 
ass  levels  remain  low;  limitation  by  phosphorus 
one  may  appear  in  the  fall  and  spring,  when 
omass  and  major-ion  concentrations  increase  dra- 
atically.  (Author's  abstract) 
'88-09640 


ARTICULATE  ORGANIC  MATTER  IN  A 
[OUNTAIN  STREAM  IN  THE  SOUTH-WEST- 
RN  CAPE,  SOUTH  AFRICA, 

ape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 

1- 

or  primary  bibliographic  entry  see  Field  2E. 

/88-09642 


IODELLING  THE  EFFECT  OF  ACIDITY  ON 
[ERCURY  UPTAKE  BY  WALLEYE  IN  ACIDIC 
ND  CIRCUMNEUTRAL  LAKES, 

lichigan  Univ.,  Ann  Arbor.  School  of  Natural 

esources. 

or  primary  bibliographic  entry  see  Field  5B. 

/88-09660 


USTRIBUnON  OF  FRESHWATER  SNAILS 
S  THE  RIVER  NIGER  BASIN  IN  MALI  WITH 
PECIAL  REFERENCE  TO  THE  INTERMEDI- 
TE  HOSTS  OF  SCHISTOSOMES, 

ianish  Bilharziasis  Lab.,  Charlottenlund. 
or  primary  bibliographic  entry  see  Field  5B. 
/88-09670 


ROTOZOAN  COMMUNITIES  OF  THE  FLINT 
TVER  -  LAKE  BLACKSHEAR  ECOSYSTEM 
3EORGIA,  USA), 

'irginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
urg.  Center  for  Environmental  Studies. 
.  R.  Pratt,  R.  Horiwtz,  and  J.  Cairns, 
[ydrobiologia  HYDRB8,  Vol.  148,  No.  2,  p  159- 
74,  May  20,  1987.  9  fig,  6  tab,  47  ref. 

)escriptors:  *Stream  biota,  'Aquatic  animals, 
Water  pollution  effects,  *Bioindicators,  "Proto- 
oa,  "Lakes,  'Species  composition,  'Species  diver- 
ity,  Animal  populations,  Environmental  gradient, 
lardness,  Nutrients,  Substrates,  Ecosystems, 
jeorgia. 

'reshwater  protozoa  are  poorly  characterized  in 
iver  ecosystems.  We  report  here  the  richness  of 
he  protozoan  biotas  in  relation  to  environmental 
;radients  from  an  ecosystematic  survey  of  a  large, 
:oastal  plain  river.  Communities  were  collected 
rom  natural  and  artificial  substrates  concurrent 
vith  water  chemistry  analysis  at  1 1  sites  along  the 
^lint  River  and  Lake  Blackshear  impoundment. 
Community  similarity,  the  distribution  of  collected 
axa  in  functional  feeding  groups,  and  the  relation 
)f  communities  to  environmental  gradients  were 
evaluated-  Two  principal  components  determined 
rom  water  chemistry  data  showed  important 
lownstream  gradients  of  decreasing  water  hard- 
less  and  increasing  nutrient  levels.  Taxonomic 
ichness  was  high:  200  to  450  taxa  were  collected 
lepending  on  season  and  collecting  technique.  Ar- 
ificial  substrates  provided  the  richest  collections. 
Bactivorous  species  were  the  vast  majority  of  all 
axa  collected.  Community  composition  showed  an 
Jrderly  transition  from  upstream  to  downstream, 
»nd  photosynthetic  forms  were  enhanced  at  nutri- 
int  enriched  sites.  Communities  were  strongly  in- 
fluenced by  increasing  nutrient  levels.  Protozoan 
immunity  analysis  showed  that  microbial  com- 
munity composition  reflects  human  influences  on 


river  ecosystems.  Since  microbial  species  exploit 
detrital  resources  and  respond  sensitively  to  human 
influences,  they  can  provide  important  information 
regarding  ecosystem  conditions.  (Author's  ab- 
stract) 
W88-09675 


ROLE  OF  GROUNDWATER  IN  THE  IMPACT 
OF  CLIMATE  WARMING  ON  STREAM  SAL- 
MONINES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09677 


SUCCESSION  IN  ZOOPLANKTON  AND  HY- 
DROPHYTES OF  A  SEASONAL  WATER  ON 
THE  WEST  COAST  OF  SOUTH  AFRICA, 

Department  of  Nature  and  Environmental  Conser- 
vation, Stellenbosch  (South  Africa). 
A.  H.  Coetzer. 

Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  193- 
210,  May  30,  1987.  8  fig,  1  tab,  54  ref. 

Descriptors:  "Lakes,  "Eutrophication,  "Succes- 
sion, "Zooplankton,  "Hydrophytes,  "Seasonal 
water,  "Brackish  water,  "Shallow  water,  "Seasonal 
variation,  "Estuarine  environment,  South  Africa, 
Phytoplankton,  Water  depth,  Turbidity,  Suspend- 
ed solids,  Eutrophication. 

Certain  aspects  of  the  biotic  components  of  a  sea- 
sonal water  (Rocher  Pan),  subject  to  large  seasonal 
fluctuations  in  physical  and  chemical  features, 
were  investigated  in  1981/82.  Phytoplankton  de- 
velopment and  succession  were  largely  dependent 
on  water-depth  and  turbidity.  Observed  increases 
in  marginal  hydrophyte  stands  and  suspended  solid 
loads  of  the  water  were  related  to  eutrophication. 
Factors  which  influenced  the  functioning  of  the 
aquatic  ecosystem  were  identified  as  water-depth, 
turbidity,  orthophosphates,  chlorides,  conductivity 
and  total  dissolved  solids  (TDS)  Diatom  species 
were  more  abundant  during  the  early  and  later 
months  when  the  pan  was  inundated,  and  the 
values  of  chloride,  conductivity  and  TDS  were 
relatively  high.  The  succession  of  primary  consum- 
ers was  related  to  food  resources  and  habitat  re- 
quirements. From  the  overall  results  it  is  evident 
that  the  preservation  of  a  water  body  that  is  sub- 
ject to  human  influences  or  accelerated  natural 
processes,  should  involve  active  management  ac- 
tions to  provide  a  balance  between  nutrient  input 
and  export  for  the  maintenance  of  the  status  quo. 
(Author's  abstract) 
W88-09678 


EFFECTS  OF  LAND  USE  UPON  WATER 
CHEMISTRY,  PARTICULARLY  NUTRIENT 
ENRICHMENT,  IN  SHALLOW  LOWLAND 
LAKES:  COMPARATIVE  STUDIES  OF  THREE 
LOCHS  IN  SCOTLAND, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-09679 


SEASONAL  GROWTH  OF  THE  SUBMERGED 
MACROPHYTE  CERATOPHYLLUM  DEMER- 
SUM  L.  IN  MESOTROPHIC  LAKE  VECHTEN 
IN  RELATION  TO  INSOLATION,  TEMPERA- 
TURE AND  RESERVE  CARBOHYDRATES, 
Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

E.  P.  H.  Best,  and  H.  W.  C.  Visser. 
Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  231- 
243,  May  30,  1987.  4  fig,  4  tab,  28  ref. 

Descriptors:  "Plant  growth,  "Lakes,  "Mesotrophic 
lakes,  "Solar  radiation,  "Temperature  effects,  Car- 
bohydrates, "Macrophytes,  "Aquatic  productivity, 
"Ceratophyllum,  Starch,  Sugars,  Thermal  stress, 
Netherlands,  Growth  rates,  Seasonal  variation, 
Biomass. 

Seasonal  growth  of  a  Ceratophyllum  demersum 
stand  in  Lake  Vechten,  The  Netherlands,  varied 
considerably  during  1978,  '79  and  '81.  The  biomass 
was  highest  in  1981  (max.  115  g  ash-free  dry 
weight/sq  m).  The  1978  growth  trend  was  similar 


to  that  of  1981  with  slightly  lower  net  annual 
production  (max.  92  g  AFDW/sq  m).  The  vegeta- 
tion almost  disappeared  in  1979  (max.  24  g 
AFDW/sq  m).  These  large  differences  in  biomass 
could  not  be  explained  by  differences  in  insolation 
but  were  mainly  attributed  to  the  severe  winter  of 
1978-79  which  slowed  plant  development  and  full 
maturity  was  attained  only  after  the  diurnal  insola- 
tion had  decreased.  Reserve  carbohydrates  were 
primarily  starch  and  water-soluble  sugars.  Starch 
concentrations  varied  between  71.5  and  24.7  mg/g 
AFDW  in  the  winter  and  summer,  and  total  sugar 
concentrations  between  24.9  and  20.2  mg/g 
AFDW,  respectively.  The  non-reducing  sugars 
tended  to  predominate  in  summer  and  the  reducing 
sugars  in  winter.  The  value  of  these  reserves  for 
maintenance,  growth  and  survival  was  assessed  by 
calculating  plant  carbon  budgets  for  several  sea- 
sons. It  was  concluded  that  C.  demersum  relies 
heavily  on  its  developmental  timing  and  energy- 
conserving  physiological  mechanisms  to  survive 
extended  periods  of  stress  and  in  these  respects  is 
analogous  to  a  typical  terrestrial  shade  plant.  (Au- 
thor's abstract) 
W88-09680 


LONGITUDINAL  DISTRIBUTION  OF  RIVER- 
INE BENTHOS:  A  RrVER  DIS-CONTINUUM, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Forest  Re- 
sources. 

J.  A.  Perry,  and  D.  J.  Schaeffer. 
Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  257- 
268,  1987.  3  fig,  4  tab,  34  ref.  Project  MN-42-25  of 
the   Mclntire-Stennis   Cooperative   Forestry    Re- 
search Program  and  the  USDA. 

Descriptors:  "Spatial  distribution,  "Stream  gradi- 
ent, "Stream  profiles,  "Stream  biota,  River  beds, 
Species  distribution,  Statistical  analysis. 

We  used  several  techniques  to  analyze  10-11  col- 
lections from  each  of  13  stations  along  a  mountain 
stream  gradient  to  examine  the  hypothesis  that 
there  was  a  statistically  significant  (p  <  0.05) 
uniform  downstream  gradient  in  benthic  distribu- 
tion. Random  skewer  techniques  suggested  that 
there  was  a  significant  downstream  gradient  of 
individuals  per  species,  but  only  a  weak  gradient  in 
species  per  station,  and  no  gradient  in  functional 
guild  composition.  Ordination  and  clustering  of 
either  taxonomic  or  functional  guild  data  suggested 
the  existence  of  four  longitudinally  defined  groups 
of  stations.  Rarefaction  curves  also  implied  longi- 
tudinal groupings,  with  differences  among  groups 
implying  species  replacement  rather  than  changes 
in  organism  numbers.  Two  species  replacement 
indexes  confirmed  that  suggestion.  In  summary, 
the  distribution  of  the  benthos  in  the  creek  may 
best  be  characterized  as  a  punctuated  gradient 
where  gradual  downstream  changes  in  community 
composition  are  punctuated  by  sudden  shifts  to 
new  community  types.  This  punctuated  gradient 
appears  caused  by  changes  in  stream  physical  and 
chemical  characteristics;  the  rapid  nature  of  the 
changes  hampers  the  interpretation  of  longitudinal 
analyses.  Techniques  such  as  random  skewers  and 
cluster  analysis  of  rarefied  samples  will  prove  help- 
ful in  discerning  pattern  in  stream  benthos.  (Au- 
thor's abstract) 
W88-09681 


INFLUENCE  OF  AGRICULTURAL  PRAC- 
TICES ON  THE  BIOCOENOTIC  STRUCTURE 
OF  LIMNETIC  PHYTOPLANKTON  (INFLU- 
ENCE DES  TRAITEMENTS  PHYTOSANI- 
TAIRES  SUR  LES  BIOCOENOSES  DU  PHYTO- 
PLANCTON  LIMNIQUE), 

Paris-11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09682 


EFFECT  OF  RAINSTORMS  ON  HETEROTRO- 
PHIC BACTERIAL  ACTIVITY  IN  A  HYPER- 
TROPHIC AFRICAN  LAKE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts. 

Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  281- 
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Field  2— WATER  CYCLE 
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Group  2H — Lakes 

286,  May  30,  1987.  4  fig,  1  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Turbidity,  'Lakes,  'Reservoir  silting, 
•Heterotrophic  bacteria,  'Bacteria,  'Influent 
water,  Population  density,  Population  dynamics, 
Vertical  distribution,  Glucose,  Metabolism,  Densi- 
ty currents,  Artificial  lakes. 

Hartbeespoort  Dam  is  a  man-made  lake  which  is 
located  in  the  Transvaal  Province  of  South  Africa; 
it  is  hypertrophic  due  to  the  inflow  of  treates 
sewage  effluents  .  This  region  has  recently  experi- 
enced its  most  severe  drought  of  the  century. 
However,  on  three  occasions  in  the  summer  rainy 
seasons  of  1984  and  1985,  major  rainfalls  (>  50 
mm)  occurred  which  caused  large  inflows  to  the 
lake.  Inflowing  river  water  entered  as  a  density 
current  causing  marked  silting  of  the  water.  Within 
the  epilimnion  (0-10  m)  prior  to  these  rainfalls 
there  was  usually  no  variation  of  bacterial  numbers 
with  depth,  but  heterotrophic  bacterial  activity 
(glucose  uptake)  decreased  with  depth  concomi- 
tant with  primary  production.  With  the  increased 
river  inflow  bacterial  numbers  did  not  increase  but 
bacterial  activity  at  the  bottom  of  the  epilimnion 
(10  m)  increased  to  as  high  as  2.7  micrograms  C/ 
L/h  in  January  1985,  reversing  the  depth  profile  of 
bacterial  activity  within  the  epilimnion.  This  re- 
sulted in  decreased  glucose  concentrations  and 
turnover  times.  Heterotrophic  activity  per  cell  in- 
creased by  between  2.5  and  5  times.  These  data 
demonstrate  that  storm  events  are  important  phe- 
nomena causing  short-term  changes  in  the  metabol- 
ic activity  of  planktonic  heterotrophic  bacteria  in 
lakes.  (Author's  abstract) 
W88-09683 


NUTRIENT  RESPONSES  TO  THE  LIMING  OF 
LAKE  GARDSJON, 

Uppsala   Univ.    (Sweden).    Limnologiska   Institu- 

tionen. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09684 

MACROINVERTEBRATE   ASSEMBLAGES   IN 

PENNSYLVANIA  (U.S.A.)  SPRINGS, 

Juniata  Coll.,  Huntingdon,  PA.  Dept.  of  Biology. 

D.  S.  Glazier,  and  J.  L.  Gooch. 

Hydrobiologia  HYDRB8,  Vol.  150,  No.  1,  p  33-43, 

May  30,  1987.  5  fig,  4  tab,  35  ref.  NSF  Research  in 

Undergraduate  Institutions  Grant  BSR   8406400. 

Descriptors:  'Macroinvertebrates,  'Aquatic  popu- 
lations, 'Springs,  'Species  composition,  'Amphi- 
pods,  'Aquatic  insects,  Spring  water,  Population 
density,  Cluster  analysis,  Mathematical  analysis, 
Pennsylvania. 

Five  distinct  macroinvertebrate  assemblages  were 
identified  using  cluster  analysis  of  the  rank-order 
abundances  of  1 3  orders  in  1 5  freshwater  springs  of 
central  Pennsylvania,  U.S.A.  A  principal  compo- 
nents analysis  of  20  environmental  factors  indicat- 
ed that  an  insect-dominated  assemblage  occurred 
in  low  pH,  softwater  sandstone  springs  and  an 
amphipod-dominated  assemblage  was  associated 
with  medium  to  hardwater  springs  with  a  silt  to 
gravel  substratum.  Three  other  assemblages  were 
found  in  hardwater  limestone  springs:  the  peracari- 
dan-hydrobiid  assemblage  was  characterized  by 
dense  macrophyte  beds  and  a  silt  to  cobble  substra- 
tum, the  peracaridan-triclad-glossosomatid  assem- 
blage by  a  rubbly  gravel-cobble  substratum  and 
relatively  high  discharge,  and  the  peracaridan-hy- 
drobiid-oligochaete  assemblage  by  a  silty  substra- 
tum and  dense  mats  of  green  algae.  Most  of  the 
common  macroinvertebrate  species  were  associat- 
ed with  specific  physical,  chemical,  and  (or)  vege- 
tational  factors,  but  abundance  associations  be- 
tween species  pairs  were  generally  lacking.  We 
infer  that  assemblages  are  primarily  determined  by 
the  match  between  the  environmental  mosaic  of 
individual  springs  and  the  ecological  requirements 
of  the  available  species,  rather  than  by  strong 
interspecific  interactions.  Species-environment  as- 
sociations were  assessed  in  an  additional  study  of 
five  closely  neighboring  springs  in  which  some 
environmental  variables  of  the  wider  study  were 
nearly  constant.  (Author's  abstract) 
W88-09685 


MACRO-INVERTEBRATE  COMMUNITIES  OF 
TEMPORARY  POOLS  IN  AN  INTERMITTENT 
STREAM  IN  TROPICAL  QUEENSLAND, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Zoology. 
R.  E.  W.  Smith,  and  R.  G.  Pearson. 
Hydrobiologia  HYDRB8,  Vol.  150,  No.  1,  p  45-61, 
May  30,  1987.  12  fig,  5  tab,  27  ref 

Descriptors:  'Aquatic  populations,  'Macroinverte- 
brates, 'Intermittent  streams,  'Intermittent  lakes, 
•Species  diversity,  'Species  composition,  'Tempo- 
rary pools,  Mathematical  analysis,  Australia,  Clus- 
ter analysis,  Population  density,  Principal  compo- 
nent analysis,  Seasonal  variation. 

Nine  pools  were  studied  in  an  intermittent  stream. 
They  were  close  to  each  other  but  differed  in  size, 
substratum,  amount  of  shade  and  duration  of  water 
presence.  Initial  conditions  were  set  by  wet  season 
flooding,  following  which  each  pool  developed  its 
own  character.  Cluster  analysis  showed  that  com- 
munities changed  substantially  with  time  in  both 
species  composition  and  abundance,  and  that  some 
initially  similar  communities  diverged  while  some 
initially  dissimilar  ones  converged.  Principal  Com- 
ponents Analysis  showed  that  these  community 
changes  were  due  largely  to  the  drying  of  the 
pools,  and  to  seasonal  effects.  Specialized  drying 
communities  developed  in  the  pools  of  longer  du- 
ration (up  to  8  months),  but  not  in  the  short-lived 
pools  (3-4  months).  Apparently  similar  numerical 
responses  in  different  pools  were  often  caused  by 
different  suites  of  predominant  species.  The  diver- 
sity of  the  fauna  (total  of  78  species)  was  high  in 
comparison  with  similar  habitats  in  non-tropical 
regions.  The  pattern  of  development  of  the  pools' 
communities  was  much  as  expected  from  island 
biogeography  theory,  except  that  there  was  no 
relationship  between  species  richness  and  duration 
and  size  of  pools.  The  species  complements  were 
largely  opportunistic,  being  governed  by  extreme 
environmental  disturbance.  (Author's  abstract) 
W88-09686 


MACROZOOBENTHOS  OF  THREE  PENNSYL- 
VANIA LAKES:  RESPONSES  TO  ACIDIFICA- 
TION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09687 


POSSIBLE  CAUSES  OF  HIGH  SPECIES  DI- 
VERSITY IN  TROPICAL  AUSTRALIAN 
FRESHWATER  MACROBENTHIC  COMMUNI- 
TIES, 

Office  of  the  Supervising  Scientist  for  the  Alligator 

Rivers  Region,  Sydney  (Australia). 

P.  M.  Outridge. 

Hydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  95- 

107,  July  20,  1987.  1  fig,  2  tab,  40  ref. 

Descriptors:  'Species  diversity,  'Lakes,  'Limnolo- 
gy, 'Tropical  regions,  'Macroinvertebrates, 
•Benthic  fauna,  'Streams,  Aquatic  animals,  La- 
goons, Riffles,  Stream  biota,  Lentic  environment, 
Australia. 

A  total  of  133  benthic  macroinvertebrate  species 
was  recorded  in  four  permanent  freshwater  la- 
goons (billabongs)  and  a  stream  riffle  in  the  Magela 
Creek  catchment,  Northern  Territory,  Australia. 
101  species  were  lentic  in  occurrence.  Each  billa- 
bong  supported  at  least  as  many  species  as  larger 
tropical  and  Australian  temperate  lakes,  and  was 
an  exception  to  the  species-poor  status  of  Austra- 
lian lentic  macrobenthic  communities.  Greater 
than  98%  of  the  total  benthic  biomass  was  contrib- 
uted by  a  mussel  species;  the  remaining  species 
combined  standing  crop  was  an  order  of  magni- 
tude lower  than  in  other  lentic  systems,  further 
highlighting  the  diversity  of  the  Magela  benthos. 
Rarefaction  (removal  of  organisms)  and  predict- 
able environmental  heterogeneity,  both  related  to 
monsoonal  variations  in  flow  and  water  quality, 
were  probably  important  determinants  of  the  high 
diversity  of  these  communities.  (Author's  abstract) 
W88-09688 


EXAMINATION  OF  ASSOCIATION  INDICES 
AND  FORMULATION  OF  A  COMPOSITE 
SEASONAL  DISSIMILARITY  INDEX, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-09689 


INFLUENCES  OF  HABITAT  AND  SEASONAL 
SAMPLING  REGIMES  ON  THE  ORDINATION 
AND  CLASSIFICATION  OF  MACROINVERTE- 
BRATE ASSEMBLAGES  IN  THE  CATCHMENT 
OF  THE  RIVER  WYE,  WALES, 
University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-09690 


FLOATING  VEGETATION  MATS  ON  A 
FLOODPLAIN  BILLABONG  IN  THE  NORTH- 
ERN TERRITORY  IN  AUSTRALIA, 

New  South  Wales  Univ.,  Kensington  (Australia). 
R.  Hill,  G.  J.  W.  Webb,  and  A.  M.  A.  Smith. 
Hydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  153- 
164,  July  20,  1987. 

Descriptors:  'Lakes,  'Limnology,  'Floating 
plants,  'Flood  plains,  *Billabongs,  'Rivers, 
•Aquatic  flora,  'Insect  behavior,  'Drought,  Plant 
populations,  Population  dynamics,  Water  buffalo, 
Australia. 

The  floristics  and  physical  structure  of  a  floating 
mat  of  vegetation  in  the  Finniss  River  area  of  the 
Northern  Territory  are  described.  During  the  dry 
season,  floating  mats  contain  green  productive 
vegetation  when  the  adjacent  flood  plains  are  dry 
and  many  of  the  plants  are  withered.  At  this  time 
insects  are  more  abundant  on  the  mats  than  on  the 
adjacent  flood  plain.  Some  flood  plain  vertebrates 
appear  to  concentrate  their  activity  on  floating 
mats  during  the  dry  season.  During  the  period 
1963  to  1978  the  area  of  floating  mat  in  the  Finniss 
River  study  area  was  greatly  reduced,  probably  as 
a  result  of  high  densities  of  feral  water  buffalo 
(Bubalis  bubalus).  (Author's  abstract) 
W88-09691 


SEASONALITY  OF  MONSOONAL  PRIMARY 
PRODUCTIVITY  IN  SRI  LANKA, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
E.  I.  L.  Silva,  and  R.  W.  Davies. 
Hydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  165- 
175,  July  20,  1987.  7  fig,  4  tab,  34  ref. 

Descriptors:  'Limnology,  'Primary  productivity, 
'Seasonal  variation,  'Phytoplankton,  'Aquatic 
productivity,  'Monsoons,  'Lakes,  Secchi  disks, 
Light  intensity,  Artificial  lakes,  Photosynthesis, 
Euphotic  zone,  Sri  Lanka. 

The  relationship  between  phytoplankton  primarj 
production  and  seasonality  of  physico-chemical  pa 
rameters  were  examined  for  five  man-made  lakes  u 
the  dry-zone  of  Sri  Lanka.  Sri  Lanka  experience! 
two  monsoons  dividing  the  year  into  four  meteoro 
logical  seasons:  the  North  East  (October  -  Decern 
ber)  and  South  West  (April  -  June)  monsoons  anc 
the  two  inter-monsoons.  A  significant  log  line* 
relationship  was  found  between  Secchi  disc  deptl 
and  the  depth  of  the  euphotic  zone  which  wa 
lowest  during  the  NE  monsoon.  Maximum  meai 
photosynthetic  rate  ranged  from  0.935  +/-  0.06' 
SE  to  0.479  mg  02/L/h  +/-  0.115.  Gross  primar; 
productivity  which  ranged  from  0.378  g  02/sq  m 
h  in  the  NE  monsoon  to  0.980  g  02/sq  m/h  in  the 
SW  monsoon  showed  significant  season  variation 
This  is  shown  to  be  determined  either  directly  o 
indirectly  by  the  light  regime.  (Author's  abstract 
W88-09692 


DAPHNIA  SIZE  STRUCTURE,  VERTICAL  Ml 
GRATION,  AND  PHOSPHORUS  REDISTRIBU 
TION, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biological  So 

M.  L.  Dini,  J.  O'Donnell,  S.  R.  Carpenter,  M.  M. 
Elser,  and  J.  J.  Elser. 
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WATER  CYCLE— Field  2 
Lakes — Group  2H 


iydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  185- 
,91,  July  20,  1987.  4  fig,  17  ref.  NSF  Grant  BSR- 
13-08918. 

descriptors:  'Lakes,  *Waterfleas,  •Limnology, 
'Daphnia,  'Vertical  distribution,  'Migration, 
'Phosphorus,  'Phosphorus  removal,  Nutrient  re- 
noval,  Aquatic  populations,  Excretion,  Thermal 
.tratification,  Crustaceans. 

[Tie  timing  and  magnitude  of  diel  migration  in  two 
laphnid  assemblages  were  determined  from  a 
cries  of  vertical  profiles  of  daphnid  size  distribu- 
ion.  Animals  were  collected  concurrently  for  gut 
ullness  determination.  Only  large  daphnids  (>  1.4 
nm)  migrated,  but  these  animals  could  account  for 
iubstantial  vertical  and  diel  differences  in  phospho- 
rus excretion  rate.  Gut  fullness  measurements  and 
ime  courses  of  diel  vertical  migration  suggested 
hat  large  Daphnia  can  cause  a  net  downward  flux 
>f  phosphorus  during  summer  in  thermally  strati- 
ied  lakes.  (Author's  abstract) 
W88-09693 


FISH  PREDATION,  LAKE  ACIDITY  AND  THE 
COMPOSITION  OF  AQUATIC  INSECT  AS- 
SEMBLAGES, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09694 


LIMNOLOGY  OF  A  HYPERTROPHIC  RESER- 
VOIR STORING  WASTEWATER  EFFLUENT 
FOR  AGRICULTURE  AT  KIBBUTZ  NA'AN, 
ISRAEL, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Zoolo- 

sy- 

For  primary  bibliographic  entry  see  Field  5D. 
W88-09695 


PRIMARY  PRODUCTION  AND  NUTRIENT 
4VAILABILITY  IN  WET  HEATHLAND  ECO- 
SYSTEMS, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 

Plant  Ecology. 

F.  Berendse,  B.  Beltman,  R.  Bobbink,  R.  Kwant, 

and  M.  Schmitz. 

Acta  Oecologia  AOSPDY,  Vol.  8(22),  No.  3,  p 

265-279,  1987.  2  fig,  6  tab,  16  ref. 

Descriptors:  'Primary  productivity,  'Nutrients, 
•Ecosystems,  'Heathlands,  'Shrubs,  'Wetlands, 
•Cycling  nutrients,  Nitrogen,  Phosphorus,  Phos- 
phates, Mineralization,  Biomass,  The  Netherlands, 
Litter,  Decomposing  organic  matter. 

A  comparative  study  was  carried  out  on  produc- 
tivity, nitrogen  and  phosphorus  uptake  and  nitro- 
gen and  phosphate  mineralization  in  wet  heath- 
lands  (central  Holland)  dominated  by  either  Mo- 
linia  caerulea  (L.)  Moench  or  Erica  tetralix  L. 
Total  annual  production  was  estimated  from  regu- 
lar measurements  of  the  biomass  of  different  plant 
parts.  The  mineralization  of  nitrogen  and  phospho- 
rus was  measured  by  incubation  of  undisturbed  soil 
columns  in  the  field.  The  mean  above-ground  pro- 
duction of  Molinia  (513  g/sq  m/yr)  was  about  40% 
higher  than  that  of  Erica  (355  g/sq  m/yr).  Esti- 
mates of  below-ground  production  were  depended 
strongly  on  how  they  were  calculated.  In  each 
case,  however,  root  production  in  Molinia  was 
higher  than  that  in  Erica.  The  nitrogen  mineraliza- 
tion was  similar  in  both  communities  (10-13  g  N/sq 
m/yr).  The  mineralization  is  so  high  due  to  the 
large  amount  of  humus  and  litter  that  had  accumu- 
lated. The  phosphate  mineralization  was  equal  in 
the  two  communities  during  1982  (0.8-0.9  g  P/sq 
m/yr),  but  in  1983  it  was  higher  in  communities 
dominated  by  Molinia.  The  higher  above-ground 
production  in  Molinia  can  be  explained  almost 
completely  on  the  basis  of  the  larger  quantities  of 
nitrogen  and  phosphorus  that  are  withdrawn  from 
dying  plant  parts  at  the  end  of  the  growing  season 
and  reused  at  the  beginning  of  the  new  growing 
period.  On  the  basis  of  comparisons  between  nitro- 
gen and  phosphate  mineralization  rates  and  annual 
external  input  of  these  two  nutrients,  it  can  be 
concluded  that  in  both  communities  about  75%  of 
the  nitrogen  and  about  95%  of  the  phosphate  that 
is  available  for  uptake  by  plants  is  delivered  by  the 


decomposition  of  plant  litter  and  humus.  (Author's 

abstract) 

W88-09698 


FRESHWATER  MUSSELS  (UNIONIDAE)  OF 
THE  UPPER  OHIO  RIVER,  GREENUP  AND 
BELLEVILLE  POOLS,  WEST  VIRGINIA, 

West     Virginia     Dept.     of    Natural     Resources, 

Charleston.  Div.  of  Water  Resources. 

M.  A.  Zeto,  W.  A.  Tolin,  and  J.  E.  Schmidt. 

The  Nautilus  NUTLA5,  Vol.  101,  No.  4,  p  182- 

185,  Nov.  6,  1987.  1  fig,  2  tab,  10  ref 

Descriptors:  'Navigable  rivers,  'Ohio  River, 
•Mussels,  'Aquatic  populations,  Population  densi- 
ty, Species  diversity,  West  Virginia,  Greenup  Pool, 
Belleville  Pool,  West  Virginia,  Endangered  spe- 


A  preliminary  survey  of  freshwater  mussels  inhab- 
iting areas  around  the  Ohio  River  islands  of  West 
Virginia  was  conducted  in  1983  by  the  U.S.  Fish 
and  Wildlife  Service,  assisted  by  the  West  Virginia 
Department  of  Natural  Resources.  This  survey 
concluded  that  the  Greenup  and  Belleville  Pools 
displayed  a  far  greater  abundance  and  diversity  of 
mussels  than  the  remaining  navigational  pools 
along  West  Virginia,  and  warranted  further  inves- 
tigation. During  the  spring  and  summer  months  of 
1985,  numerous  collections  were  made  at  various 
points  within  the  two  navigational  pools  to  expand 
the  data  previously  collected.  Twenty-four  species 
of  unionid  mussels  and  Corbicula  were  collected 
from  these  areas,  representing  16  and  23  species 
from  the  Greenup  and  Belleville  Pools,  respective- 
ly. The  Greenup  Pool  has  a  more  evenly  dispersed 
favnal  representation  than  the  Belleville  Pool;  this 
may  be  attributed  to  the  smaller  amount  of  indus- 
trialization and  greater  isolation  of  the  study  area 
of  the  Greenup  Pool,  resulting  in  fewer  negative 
impacts  to  the  river.  No  species  on  the  federal 
endangered  species  list  were  encountered,  howev- 
er four  of  the  species  collected  are  considered 
endangered  by  the  State  of  Ohio.  (Vernooy-PTT) 
W88-09700 


NITRATE  ENHANCEMENT  OF  NITRIFICA- 
TION DEPTH  IN  SEDIMENT/WATER  MICRO- 
COSMS, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09706 


TRACE  METAL  DYNAMICS  IN  A  SEASONAL- 
LY ANOXIC  LAKE, 

Freshwater    Biological     Association,     Ambleside 

(England). 

K.  Morfett,  W.  Davison,  and  J.  Hamilton-Taylor. 

Environmental     Geology     and    Water    Sciences 

EGWSEI,  Vol.   11,  No.   1,  p   107-114,  February 

1988.  5  fig,  3  tab,  27  ref. 

Descriptors:  'Water  chemistry,  'Trace  metals, 
'Fate  of  pollutants,  'Lakes,  'Anoxic  lakes,  Lake 
sediments,  Sediment-water  interfaces,  Seasonal 
variation,  Esthwaite  Water,  England,  Metals,  In- 
terstitial water,  Sample  preservation,  Water  sam- 
pling, Iron,  Manganese,  Organic  carbon,  Cadmi- 
um, Copper,  Lead,  Zinc,  Hydrogen  ion  concentra- 
tion, Decomposing  organic  matter. 

Selected  results  are  presented  from  a  detailed  12- 
month  study  of  trace  metals  in  Esthwaite  Water,  a 
seasonally  anoxic  lake  in  northwest  England.  Dis- 
solved concentrations  of  Fe,  Mn,  organic  carbon, 
Cd,  Cu,  Pb,  Zn,  and  pH  were  determined  in  both 
oxic  and  anoxic  lake  water  and  in  anoxic  interstitial 
waters  subsequent  to  their  extraction.  The  problem 
of  potential  modification  of  the  samples  by  expo- 
sure to  oxygen,  in  addition  to  the  usual  direct 
contamination  problems  associated  with  low-level 
trace  metal  analysis,  were  solved  using  the  novel 
sampling  and  handling  techniques  developed. 
Equipment  preflushed  with  N2  was  used  which 
eliminated  the  need  for  the  conventional  glove  box 
and  centrifuge  techniques  and  which  resulted  in 
less  handling  of  samples,  faster  subsampling  of 
cores,  and  reduced  possibility  of  sample  contami- 
nation by  oxygen  or  metal  ions.  Trace  metal  con- 
centrations remained  low  throughout  the  year  in 


both  water  column  and  pore  waters.  There  was 
evidence  for  some  remobilization  at  the  sediment- 
water  interface  but  sediments  deeper  than  3  cm 
acted  as  a  sink  throughout  the  year.  Variations  in 
the  metal  concentrations  in  the  water  were  largely 
associated  with  increased  loading  during  periods  of 
heavy  rainfall.  During  the  summer,  concentrations 
of  Cu  and  Zn  in  the  waters  overlying  the  sedi- 
ments were  enhanced  by  release  from  decompos- 
ing algal  material.  Similarly,  enhanced  concentra- 
tions of  Cd,  Cu,  Pb,  and  Zn  were  observed  during 
periods  of  much  reduced  mixing  during  ice-cover. 
Although  there  were  large  seasonal  variations  in 
the  concentrations  of  dissolved  and  particulate  Fe 
and  Mn,  there  were  no  comparable  changes  in  the 
concentrations  of  trace  metals.  (Wood-PTT) 
W88-09708 


SEASONAL  VARIATIONS  IN  THE  LOOSELY 
SORBED  PHOSPHORUS  FRACTION  OF  THE 
SEDIMENT  OF  A  SHALLOW  AND  HYPEREU- 
TROPHIC  LAKE, 

Aarhus  Univ.  (Denmark).  Botanical  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09709 


IMPORTANCE  OF  STREAMLINING  IN  IN- 
FLUENCING FISH  COMMUNITY  STRUC- 
TURE IN  CHANNELIZED  AND  UNCHANNE- 
LIZED  REACHES  OF  A  PRAIRIE  STREAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  6G. 
W88-09725 


NOTE  ON  THE  PROBLEM  OF  USING  BIO- 
LOGICAL SURVEYS  TO  ASSESS  WATER 
QUALITY  IN  SMALL  ALPINE  TORRENTS, 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09727 


SEASONAL  PATTERNS  OF  SUSPENDED  BAC- 
TERIA AND  ALGAE  IN  TWO  NORTHERN 
CALIFORNIA  STREAMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

G.  A.  Lamberti,  and  V.  H.  Resh. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.   1,  p  45-57,  July   1987.  5  fig,  3  tab,  35  ref. 

Descriptors:  'Bacteria,  'Algae,  'Seston,  'Seasonal 
variation,  *California,  Stream  biota,  Chlorophyll  a, 
Water  analysis,  Chemical  properties,  Temperature 
effects,  Geothermal  studies,  Detritus. 

Seasonal  dynamics  of  suspended  bacteria  were 
studied  for  24  months  in  two  third-order  Califor- 
nia, streams.  In  Big  Sulphur  Creek,  a  natural  geo- 
thermal tributary  (which  increased  water  tempera- 
ture and  altered  water  chemistry)  elevated  chloro- 
phyll a  levels  10-fold  and  numbers  of  suspended 
bacteria  3-fold  during  most  months.  Chlorophyll  a 
was  highest  (1-2  micrograms/1)  in  spring  and 
summer,  but  bacterial  numbers  showed  little  tem- 
poral variation  (100,000  cells/ml  year-round). 
Little  Sulphur  Creek,  a  stream  located  in  an  adja- 
cent drainage  that  lacks  significant  geothermal  ac- 
tivity, had  low  levels  of  suspended  chlorophyll  a 
(<0.5  micrograms/1)  during  most  months.  Little 
Sulphur  Creek  had  high  numbers  of  suspended 
bacteria  only  in  autumn  (1,000,000  cells/ml),  which 
probably  resulted  from  the  decomposition  of  al- 
locthonous  detritus.  (Author's  abstract) 
W88-09748 


RESPONSE  OF  THE  PHYTOPLANKTON 
COMMUNITY  TO  WEEKLY  ADDITIONS  OF 
MONOAMMONIUM  PHOSPHATE  IN  A  DYS- 
TROPHIC LAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09750 
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RELATIONSHIP  BETWEEN  ALGAL  DRIFT, 
DISCHARGE  AND  STREAM  ORDER  IN  A 
BOREAL  FOREST  WATERSHED, 

National   Museum   of  Natural    Sciences,   Ottawa 

(Ontario).  Botany  Div. 

P.  B.  Hamilton,  and  H.  C.  Duthie. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  2,  p  275-289,  August  1987.  5  fig,  4  tab,  21  ref. 

Descriptors:  'Aquatic  plants,  'Algae,  'Stream 
order,  'Limnology,  'Storms,  'Aquatic  drift,  Phy- 
toplankton,  Climatology,  Biomass,  Diurnal  distri- 
bution, Forest  watersheds. 

Algal  drift  in  a  pristine  boreal  forest  stream  system 
was  investigated  to  determine  the  relationship  be- 
tween diurnal  drift  pattern  and  stream  order,  the 
impact  of  storm  events,  and  the  relative  impor- 
tance of  euplanktonic  algae.  A  first  and  second 
order  stream  showed  distinct  diurnal  rhythms  in 
algal  biomass  with  the  maxima  of  several  species 
occurring  at  or  soon  after  mid-day.  Although  a 
sixth  order  stream  showed  no  diurnal  pattern  in 
total  biomass,  several  of  the  component  species 
did.  Response  to  a  storm  event  varied  with  stream 
order.  A  first  order  stream  showed  a  rapid  increase 
in  cell  numbers  followed  by  a  rapid  recovery  as 
discharge  decreased.  A  second  order  stream  had  a 
more  buffered  response.  In  a  sixth  order  stream, 
the  response  was  delayed  for  several  hours.  Epi- 
lithic  diatoms  were  predominant  in  the  storm  drift 
of  all  the  streams.  Euplanktonic  algae  increased  in 
importance  with  increasing  stream  order  and  de- 
creased in  importance  during  storms.  The  results 
support  the  hypothesis  that  algal  drift  is  related  to 
rhythms  in  cell  division  and  not  primarily  to  physi- 
cal factors.  The  stress  of  storm  events  temporarily 
disrupts  this  diurnal  rhythm,  with  a  rapid  recovery 
of  the  drift  to  pre-storm  levels.  (Author's  abstract) 
W88-09751 


ROLE  OF  FISH  AND  BENTHOS  IN  THE  NI- 
TROGEN BUDGET  OF  LAKE  BALATON,  HUN- 
GARY, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  2,  p  291-302,  August  1987.  2  fig,  6  tab,  29  ref. 

Descriptors:  'Benthos,  'Midges,  'Fish,  'Nitrogen 
budget,  'Chemical  properties,  'Lake  Balaton, 
Aquatic  animal,  Aquatic  insects,  Aquatic  plants, 
Phytoplankton,  Nutrients,  Metabolism,  Ammonia, 
Excretion,  Hungary,  Aquatic  life. 

The  role  of  the  benthophagous  fish,  bream,  (Abra- 
mis  brama  L.,)  and  benthic  Chironomidae  in  the 
nitrogen  budget  of  Lake  Balaton  has  been  studied. 
It  was  found  that  fish  excrete  significant  amount  of 
ammonia  which  then  becomes  available  for  phyto- 
plankton. The  metabolic  release  rate  of  ammonia 
ranged  between  0.3-27.6  mg  per  individual  per  day, 
depending  on  fish  size  and  mean  monthly  water 
temperature  of  Lake  Balaton.  The  estimated  annual 
release  rate  of  ammonia  by  chironomid  larvae  from 
aerobic  sediments  was  4  grams  per  square  meter. 
Fish  excretion  and  chironomid  release  make  up  to 
20%  of  the  total  annual  nitrogen  load  to  Lake 
Balaton.  (Author's  abstract) 
W88-09752 


LAKE  TITICACA  (PERU/BOLIVIA)  PHYTO- 
PLANKTON: SPECIES  COMPOSITION  AND 
STRUCTURAL  COMPARISON  WITH  OTHER 
TROPICAL  AND  TEMPERATE  LAKES, 

California  Univ.,  Davis.  Inst,  of  Ecology. 
H.  J.  Carney,  P.  J.  Richerson,  and  P.  Eloranta. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 
No.  3,  p  365-385,  September  1987.  3  fig,  4  tab,  55 
ref,  append. 

Descriptors:  'Lake  Titicaca,  'Aquatic  plants, 
•Phytoplankton,  Algae,  Diatoms,  Cyanophyta, 
Chlorophyta,  Species  composition,  Primary  pro- 
ductivity, Population  density,  Peru,  Bolivia,  Tropi- 
cal regions. 

Phytoplankton  of  Lake  Titicaca  were  collected 
biweekly  during  1981-82.  170  species  were  found 
(including   86   Chlorophyceae,   47   Bacillariophy- 


ceae,  and  19  Cyanophyceae).  128  species  are  new 
records.  A  genus-level  florisitc  comparison  with  31 
other  lakes  indicated  that  the  Lake  Titicaca  flora  is 
substantially  different  in  composition  from  flora  of 
temperate  and  most  tropical  lakes.  However,  the 
phytoplankton  of  Lake  Titicaca  and  four  other 
Andean  lakes  are  relatively  similar.  Epilimnetic 
phytoplankton  wet  weight  (mean  =  511  mg/cu  m) 
and  chlorophyll  a  (mean  =  2.6  micrograms/1) 
indicate  that  Lake  Titicaca  is  meso-oligotrophic, 
but  mean  annual  primary  productivity  is  relatively 
high.  Relative  abundance  curves  for  dominant  spe- 
cies are  similar  to  curves  for  other  tropical  and 
temperate  lakes.  (Author's  abstract) 
W88-09754 


SEASONAL  PATTERNS  AND  WATER  QUAL- 
ITY IN  KING  TALAL  RESERVOIR,  JORDAN, 

Jordan  Univ.,  Amman.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09755 

POPULATION  DYNAMICS  OF  THE  PHYTO- 
PLANKTON COMMUNITY  IN  DOH-HOH- 
NUMA  BOG,  TSUKUBA  CITY,  JAPAN, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

Q.  Liu,  and  H.  Seki. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  110, 
No.  4,  p  481-497,  October   1987.  9  fig,   37  ref. 

Descriptors:  'Water  pollution  effects,  'Aquatic 
plants,  'Phytoplankton,  'Population  dynamics, 
*Doh-Hoh-Numa  Bog,  'Bogs,  Limnology, 
Growth,  Aquatic  habitat,  Tsukuba  City,  Japan, 
Ammonium,  Phosphate,  Nitrate,  Temperature  ef- 
fects. 

Function  of  the  bog  environment  on  population 
dynamics  of  the  phytoplankton  community  was 
studied  in  Doh-Hoh-Numa  Bog,  Tsukuba  Science 
City,  Japan,  as  indicated  by  the  phytoplankton 
growth.  The  influences  of  physiochemical  and  bio- 
logical environmental  factors  were  analyzed  and 
discussed  in  relation  to  the  growth  rates  of  pre- 
dominant phytoplankters,  where  the  growth  rate 
of  each  phytoplankton  species  was  determined  by 
both  the  in  situ  method  and  the  simulated  in  situ 
method  using  a  chemostat.  Ammonium  was  identi- 
fied as  the  limiting  factor  for  the  population 
growth  of  the  predominant  phytoplanton  with 
phosphate  and  nitrate  having  the  most  profound 
effect  on  their  growth  among  the  non-limiting 
factors.  Grazing  pressure  also  had  an  important 
effect  on  the  population  dynamics,  and  was  always 
detected  one  month  following  the  formation  of 
phytoplankton  bloom.  (Hammond-PTT) 
W88-09757 


PRELIMINARY  OBSERVATIONS  ON  PRI- 
MARY PRODUCTIVITY  AND  PHYTOPLANK- 
TON ASSOCIATIONS  IN  THE  VAAL  RIVER 
AT  BALKFONTEIN,  SOUTH  AFRICA, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Dept.  of  Botany. 

A.  J.  H.  Pieterse,  and  J.  C.  Roos. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  4,  p  499-518,  October  1987.  3  fig,  6  tab,  44  ref. 

Descriptors:  'Aquatic  plants,  'Phytoplankton, 
•Primary  productivity,  'Turbidity,  'Productivity, 
•Vaal  River,  Diatoms,  Cryptophyta,  Chlorophyta, 
Biomass,  Photosynthesis,  Climate,  Light  intensity, 
Hydrology,  Mathematical  analysis,  Balkfontein, 
South  Africa. 

The  Vaal  River  represents  a  turbid  system  with 
light  extinction  coefficients  ranging  between  2.7 
and  6.2/m;  the  depth  of  the  photic  zone  ranged 
between  0.7  and  1.7  m.  Significant  levels  of  pro- 
duction were  restricted  to  the  upper  1  m,  maxi- 
mum productivity  in  the  depth  profile,  occurred 
between  0.0  and  0.25  m  depths,  while  the  onset  of 
light  saturation  occurred  at  light  intensities  be- 
tween 320  and  600  microEinsteins/sq  m/sec. 
Midday  integral  rates  of  primary  productivity 
ranged  between  18  and  288  mg  C/sq  m/hour,  daily 
rates  of  areal  photosynthesis  between  147  and  2047 
mg  C/sq  m/day,  and  daily  rates  of  areal  photosyn- 


thesis in  the  photic  zone  between  203  and  1204  mg 
C/cu  m/day.  Integral  rates  of  primary  productivi- 
ty and  daily  rates  of  areal  photosynthesis  positively 
correlated  with  Secchi  disc  depths  and  total  dis- 
solved substances,  and  negatively  with  light  extinc- 
tion coefficients.  Photosynthetic  capacity  ranged 
between  5  and  21.6  mg  C/mg  chlorophyll  a/hour 
and  photosynthetic  efficiency  between  0.013  and 
0.017  mg  C/mg  chlorophyll  a/hour/(microEin- 
stein/sq  m/sec).  Estimates  of  quantum  yields 
(based  on  cosine  irradiance)  ranged  between  0.0003 
and  0.0006  moles  C/sq  m  Einstein  absorbed/mg 
chlorophyll  a,  and  quantum  yields  between  0.02 
and  0.04  moles  C/Einstein  absorbed.  Solar  energy 
conversion  efficiencies  indicated  that  the  percent 
conversion  efficiency  of  PAR  ranged  between  0.03 
and  0.63.  A  centric  diatom  dominated  mixed  algal 
association  assimilated  C  more  efficiently  than  a 
chlorophyte  dominated  mixed  algal  association.  A 
spring  bloom,  dominated  by  chlorophyte  flagel- 
lates, displayed  high  productivity  values  under  rel- 
atively clear  water  conditions,  but  assimilated  C 
only  slightly  more  efficiently  than  a  cryptophyte 
dominated  association  which  occurred  under  con- 
ditions of  high  turbidity.  Turbidity,  and  thus  sub- 
surface light-climate,  together  with  total  dissolved 
substances,  appear  to  be  more  important  factors  in 
the  control  of  phytoplankton  biomass  and  produc- 
tivity than  temperature.  (Author's  abstract) 
W88-09758 


PELAGIC  PREDATORS  AND  INTERFERING 
ALGAE:  STABILIZING  FACTORS  IN  TEM- 
PERATE EUTROPHIC  LAKES, 

Oslo  Univ.  (Norway).  Zoological  Museum. 
A.  Brabrand,  B.  Faafeng,  and  J.  P.  M.  Nilssen. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 
No.  4,  p  533-552,  October   1987.   11  fig,  54  ref. 

Descriptors:  'Cycling  nutrients,  'Limnology,  *Eu- 
trophic  lakes,  Phytoplankton,  Crustaceans,  Fish, 
Roach,  Aquatic  plants,  Cyanophyta,  Predation, 
Water  properties,  Chemical  properties,  Tempera- 
ture, Lake  Gjersjoen. 

Two  large  pelagic  limnocorrals  were  installed  in 
Lake  Gjersjoen,  SE  Norway,  in  1979  (diameter  10 
m,  depth  12  m)  and  1980  (diam.  10  m,  depth  20  m). 
The  walls  consisted  of  transparent  polyethylene 
foil  (thickness  0.15  mm)  and  the  bottom  was  cov- 
ered by  netting  of  mesh  size  7.9  mm.  The  corrals 
were  supported  by  oil-spill  booms  and  surrounded 
by  wooden  docks.  Temperature,  oxygen  and  pH 
stratifications  in  the  corrals  generally  mimicked  the 
conditions  in  the  lake  in  1979  and  1980,  although 
the  thermocline  in  the  corrals  was  situated  slightly 
closer  to  the  surface.  The  effect  of  fish  removal  on 
zooplankton  community  structure  and  interfering 
algae  (Oscillatoria)  was  investigated  during  1979 
and  1980.  Juvenile  roach  (Rutilus  rutilus)  (mostly 
of  age  2  +  )  equivalent  to  approximately  230  kg/ha 
were  added  to  one  of  the  enclosures  in  1979  and 
1000  kg/ha  in  1980,  while  there  were  no  fish  in  the 
other  corral.  The  absence  of  fish  had  apparently  no 
major  effect  on  water  chemistry,  phytoplankton 
and  zooplankton,  and  the  enclosures  closely  resem- 
bled the  lake  during  autumn  1979.  The  experiments 
in  1980,  initiated  during  the  spring  phytoplankton 
peak,  gave  high  abundance  of  carnivorous  cyclo- 
poid  copepods  in  the  enclosure  without  fish.  This 
was  followed  by  even  lower  numbers  of  efficient 
filter-feeders  than  in  the  lake,  in  which  fish  were 
the  main  zooplankton  predator.  As  a  result,  filter- 
feeders  were  unable  to  influence  successional  pat- 
terns and  species  composition  of  phytoplankton, 
even  when  roach  were  absent.  (Author's  abstract) 
W88-09759 


ZOOPLANKTON  CONSUMPTION  OF  BACTE- 
RIA IN  A  EUTROPHIC  LAKE  AND  IN  EXPER- 
IMENTAL ENCLOSURES, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

O.  Geertz-Hansen,  M.  Olesen,  P.  K.  Bjornsen,  J.  B. 

Larsen,  and  B.  Riemann. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  4,  p  553-563,  October  1987.  3  fig,  2  tab,  35  ref. 

Descriptors:  'Bacteria,  'Limnology,  'Eutrophic 
lakes,  Crustaceans,  Fish,  Rotifers,  Predation,  Pro- 
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activity,   Trophic   level,   aquatic   animals,   Zoo- 
lankton,  Lake  Hylke,  Food  chains. 

acterioplankton  net  production,  biomass  and  zoo- 
lankton  ingestion  rate  of  bacteria  were  followed 
uring  a  spring  and  autumn  period  in  eutrophic 
ake  Hylke,  Denmark,  and  in  7  cu  m  experimental 
nclosures.  In  the  lake,  bacterioplankton  net  pro- 
uction,  ranged  between  5  and  70  micrograms  C/ 
'day,  and  crustacean  zooplankton  >  200  microm- 
ters  consumed  from  23  to  66%  of  the  bacterial 
reduction.  Trophodynamic  aspects  of  zooplank- 
jn  consumption  of  bacteria  were  studied  in  enclo- 
ses manipulated  with  fish  and  nutrients.  In  enclo- 
ures  without  fish  predation,  the  crustacean  zoo- 
lankton  ingestion  balanced  the  bacterial  net  pro- 
uction.  Small  zooplankton  (between  50  and  200 
licrometers,  mainly  rotifers)  contributed  only 
0%  of  the  total  zooplankton  (>  50  micrometers) 
lgestion  of  bacteria  in  the  lake.  In  the  presence  of 
lanktivorous  fish,  however,  small  plankton  gradu- 
lly  became  the  dominant  bacterial  consumers. 
Author's  abstract) 
V88-09760 


CHARACTERIZATION    OF    LIGHT    REGIME 

CHANGES  (PAR)  BY  IRRADIANCE  REFLEC- 

rANCE     IN     TWO     AMAZONIAN     WATER 

JODIES  WITH  DIFFERENT  PHYSICO-CHEM- 

CAL  PROPERTIES, 

Ciel  Univ.  (Germany,  F.R.).  Botanisches  Inst. 

3.  Furch,  and  K.-R.  Otto. 

Vrchiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

<Jo.  4,  p  579-587,  October  1987.  5  fig,  1  tab,  10  ref. 

[Descriptors:  'Lakes,  'Trophical  regions,  'Limnol- 
>gy,  'Radiation,  'Physicochemical  properties, 
'Amazonia,  Seasonal  variation,  Photosynthesis, 
Underwater  sensors. 

The  downward  and  upward  radiation  in  two  water 
oodies  of  Central  Amazonia  were  measured  in 
terms  of  quanta  (PAR),  with  cosine  corrected  un- 
derwater sensors.  The  Whitewater  (entry  of  Lago 
Camaleao)  and  the  blackwater  (Taruma  Mirim) 
lakes  are  connected  to  the  adjacent  Rio  Solimoes 
(=  Amazon)  and  Rio  Negro,  respectively,  by  an 
inflow/outflow  channel  such  that  their  water 
levels  can  fluctuate  in  response  to  the  river  levels, 
often  by  more  than  10  m.  To  clarify  methodologi- 
cal difficulties  of  measuring  underwater  irradiance, 
an  additional  spectroradiometer  was  placed  in  a 
clear,  oligotrophic  lake  in  norther  Germany.  In 
spring,  summer  and  fall  the  light  regimes  of  the 
two  tropical  water  types,  are  well  characterized  by 
their  irradiance  reflectance  (ratio  of  upward  to 
downward  radiation,  PAR).  (Hammond-PTT) 
W88-09761 


DISSOLVED    ORGANIC    MATTER    IN    COL- 
ORED   WATER     FROM     MOUNTAIN     BOG 
POOLS  IN  JAPAN:  I.  SEASONAL  CHANGES 
IN  THE  CONCENTRATION   AND  MOLECU- 
LAR WEIGHT  DISTRIBUTION, 
Yamagata  Univ.  (Japan).  Dept.  of  Chemistry. 
Y.  Satoh,  S.  Shoji,  H.  Satoh,  and  M.  Takanashi. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 
No.  4,  p  589-603,  October  1987.  5  fig,  1  tab,  45  ref. 

Descriptors:  'Limnology,  'Organic  Matter,  'Bogs, 
'Wetlands,  'Chemical  properties,  'Seasonal  varia- 
tion, 'Japan,  Nutrients,  Dissolved  organic  carbon, 
Dissolved  carbohydrate,  Temperature  effects, 
Water  temperature. 

Changes  in  the  concentrations  of  nutrients,  dis- 
solved organic  carbon  and  dissolved  carbohydrate 
in  four  bog  pools  and  changes  in  the  molecular 
weight  distribution  of  dissolved  organic  carbon 
and  dissolved  carbohydrate  in  one  bog  pool  of 
Shibakusa-daira,  which  is  an  ombrotrophic  moun- 
tain bog  in  northeast  Japan,  were  observed  from  10 
June  to  21  Oct.,  1982.  The  concentrations  of  nutri- 
ents have  been  extremely  low;  rainwater  seems  to 
be  the  only  source  of  nutrients.  The  concentrations 
of  dissolved  organic  carbon  and  dissolved  carbo- 
hydrate were  significantly  high  as  compared  with 
those  in  other  water  bodies.  The  controlling  fac- 
tors for  the  concentrations  of  dissolved  organic 
carbon  and  dissolved  carbohydrate  are  primarily 
water  temperature,  and  water  exchange  during  and 


after  heavy  rain.  The  fraction  of  which  molecular 
weight  was  more  than  100,000  was  of  most  impor- 
tance in  total  dissolved  organic  carbon  pools.  This 
also  was  true  for  dissolved  carbohydrate,  however, 
the  importance  of  this  fraction  was  more  evident 
for  dissolved  carbohydrate  than  for  dissolved  or- 
ganic carbon.  The  importance  of  carbohydrate  as  a 
constituent  of  the  dissolved  organic  carbon  pool  is 
greater  in  the  higher  molecular  weight  fraction 
than  in  the  lower  molecular  weight  fraction.  (Au- 
thor's abstract) 
W88-09762 


PHASED  CELL  DIVISION  BY  A  FIELD  POPU- 
LATION OF  STAURASTRUM  LONGIRADIA- 
TUM  (CONJUGATOPHYCEAE,  DESMIDIA- 
CEAE), 

Instituto  de  la  Grasa   y   sus  Derivados,   Seville 

(Spain). 

M.  A.  Cobelas,  J.  L.  Velasco,  A.  Rubio,  and  A.  J. 

Brook. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  1,  p  1-20,  March  1988.  9  fig,  3  tab,  35  ref. 

Descriptors:  'Aquatic  plants,  'Chlorophyta,  'Cell 
division,  'Growth,  'Lakes,  Phytoplankton,  Des- 
mids,  Field  population,  Advection,  Reservoir, 
Spain,  Eutrophication. 

A  naturally  occurring  population  of  the  planktonic 
desmid  Staurastrum  longiradiatum  has  been  shown 
to  develop  phased  cell  division  in  an  eutrophic 
reservoir  near  Madrid  (Spain)  during  early  stratifi- 
cation. Cell  divisions,  as  shown  by  cytokinesis, 
were  mostly  observed  between  15:00  and  19:00  hrs. 
Growth  rates  based  on  the  frequency  of  division 
were  fairly  constant  throughout  the  study,  whereas 
population  growth  rates  partly  depended  upon  ad- 
vection processes.  Divisions  were  independent  of 
both  population  density  and  weather  conditions, 
but  the  division  cycle  could  not  be  ascribed  to  any 
particular  biological  determinant.  (Author's  ab- 
stract) 
W88-09764 


SEASONAL  CHANGES  IN  BIOMASS  AND 
PRODUCTION  OF  PERIPHYTON  GROWING 
UPON  REED  IN  LAKE  MAARSSEVEEN  I, 

Amsterdam     Univ.     (Netherlands).     Subfaculteit 

Tandheelkunde. 

J.  T.  Meulemans. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  1,  p  21-42,  March  1988.  13  fig,  1  tab,  45  ref. 

Descriptors:  'Wetlands,  'Reed,  'Periphyton,  'Pri- 
mary production,  'Seasonal  variation,  'Lake 
Maarsseveen,  Growth,  Biomass,  The  Netherlands, 
Plant  physiology,  Productivity. 

Changes  in  periphytic  biomass  growing  upon  reed 
was  measured  from  1981-1983  in  Lake  Maarse- 
veen.  Dependent  on  the  growth  conditions  of  reed, 
periphyton  reached  its  maximum  biomass  either  in 
winter  or  spring  (max.  50  g  ash  free  dry  weight/sq 
m  substratum).  An  incubator  was  constructed  for 
periphytic  production  measurements  (oxygen 
method)  in  the  field.  Periphytic  production  was 
relatively  high  for  a  short  period  in  spring  (0.6  g 
C/sq  m  littoral  zone  per  day).  The  initial  slope  of 
the  P  vs.  I-curve  (oxygen  production/chlorophyll 
vs.  light  intensity)  was  highly  dependent  on  the 
density  of  the  incubated  periphytic  biomass  per 
unit  substratum.  The  yearly  primary  production 
was  estimated  to  be  67  g  C/sq  m  of  littoral  zone 
and  558  kg  C  per  total  lake  surface  of  the  littoral 
zone.  Annual  epiphytic  production  on  reed  in  this 
lake  is  less  than  1%  of  total  annual  phytoplankton 
production.  (Author's  abstract) 
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NITROGEN  METABOLISM  IN  LAKE  KIZAKI, 
JAPAN:  V.  THE  ROLE  OF  NITROGEN  FIXA- 
TION IN  NITROGEN  REQUIREMENT  OF 
PHYTOPLANKTON, 

Kyoto  Univ.,  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

M.  Takahashi,  and  Y.  Saijo. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 
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Lakes— Group  2H 

Descriptors:  'Lakes,  'Limnology,  'Phytoplank- 
ton, 'Plant  metabolism,  'Plant  physiology,  'Nitro- 
gen fixation,  Lake  Kizaki,  Nutrients,  Nitrogen, 
Ammonium,  Nitrates,  Japan,  Nitrogen  isotopes. 
Radioactive  tracers,  Tracer  studies,  Algae,  Season- 
al variation. 

In  situ  nitrogen  fixation,  and  ammonium  and  ni- 
trate uptake  by  phytoplankton  in  Lake  Kizaki,  in 
which  the  blue  green  alga,  Anabaena  spp.  dominat- 
ed in  summer,  were  measured  using  the  N15  tracer 
method  in  1983.  Nitrogen  fixation  rate  was  detecta- 
ble from  July  to  September  and  its  maximum  was 
reached  in  August.  Nitrogen  fixation  rates  were 
generally  <  10%  of  those  of  ammonium  uptakes, 
though  the  fixation  rates  at  the  deepest  part  of  the 
trophogenic  zone  was  fairly  similar  to  those  of 
ammonium  uptake  in  August.  In  this  layer,  the 
nitrogen  fixation  process  was  an  important  nitro- 
gen source  for  phytoplankton.  The  effect  of  ammo- 
nium and  nitrate  on  nitrogen  fixation  was  investi- 
gated. In  the  presence  of  ammonium  at  1-2  micro- 
gram atom  N/1,  nitrogen  fixation  was  completely 
suppressed,  while  nitrate  did  not  affect  nitrogen 
fixation  where  it  was  present  even  in  relatively 
high  concentration  (>  10  microgram  atom  N/1). 
Ammonium  was  preferentially  used  by  phyto- 
plankton, so  that  the  in  situ  ammonium  uptake  rare 
where  concentration  was  1-2  microgram  atom  N/1 
was  almost  sufficient  to  meet  the  nitrogen  require- 
ment of  phytoplankton.  In  such  situations,  nitrogen 
uptake  by  fixation  should  not  be  required.  Howev- 
er, the  nitrate  uptake  was  often  suppressed  with 
ammonium  at  concentrations  <  0.5  microgram 
atom  N/1,  and  hence  the  nitrogen  requirement  of 
phytoplankton  would  be  satisfied  by  nitrogen  fixa- 
tion, but  not  with  nitrate  even  at  a  high  concentra- 
tion. (Author's  abstract) 
W88-09766 


PATTERNS  OF  ACCUMULATION  OF  ALKA- 
LINE-EARTH METALS  IN  THE  TISSUE  OF 
THE  FRESHWATER  MUSSEL  VELESUNIO 
ANGASI  (SOWERBY), 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Lucas   Heights   (Australia).    Lucas 

Heights  Research  Labs. 

R  A  Jeffree. 
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Descriptors:  'Bioaccumulation,  'Aquatic  animal, 
•Mollusks,  'Mussels,  'Alkaline  earth  metals, 
Animal  metabolism,  Animal  physiology,  Accumu- 
lation, Chemical  analysis,  Hydrogen  phosphate, 
Barium,  Calcium,  Magnesium,  Radium  Radioiso- 
topes, Limnology,  Australia,  Magela  Creek,  Alli- 
gator River,  Population  exposure,  Tissue  analysis. 

The  pattern  and  rates  of  accumulation,  under  natu- 
ral conditions,  of  the  alkaline-earth  metals  Ra226, 
Ba,  Ca  and  Mg  in  the  tissue  of  freshwater  mussels 
(Velesunio  angasi)  of  increasing  size  and  age  were 
investigated  in  three  populations  from  Magela 
Creek  in  the  Alligator  Rivers  Uranium  Province  of 
the  Northern  Territory,  Australia.  Whereas  the 
Ra226,  Ba  and  Ca  tissue  concentrations  generally 
increased  with  size  and  age  of  the  mussels,  the  Mg 
tissue  concentration  remained  constant  or  declined. 
Differences  between  populations  in  the  rates  of 
accumulation  of  Ra226  and  Ba  with  size,  age  and 
Ca  tissue  concentration  could  be  explained  by  dif- 
ferent size/age  relationships  and  ratios  of  Ra226  or 
Ba  to  Ca  water  concentrations  between  mussel 
populations.  Positive  correlations  between  both 
Ra226  and  Ba  with  Ca  tissue  concentrations  sup- 
port the  hypothesis  that  these  non-essential  ele- 
ments are  metabolic  analogues  of  Ca;  for  Mg  fewer 
and  less  significant  correlations  were  less  support- 
ive of  the  hypothesis  that  Ra226  and  Ba  were 
metabolic  analogues  of  Mg.  Comparison  between 
the  rates  of  accumulation  of  the  elements  in  mussel 
tissue  gave  the  sequence  Ra226  >  Ba  =  Ca  >  Mg 
for  mussels  from  two  populations.  The  rate  of 
accumulation  was  correlated  with  the  stability  con- 
stant of  the  hydrogen  phosphate  of  the  alkaline- 
earth  metal.  These  data  support  the  hypothesis  that 
the  differential  rates  of  retention  of  alkaline-earth 
metals  as  phosphates  in  the  granular  deposits  in 
tissue  are  directly  related  to  their  solubility.  (Au- 
thor's abstract) 
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WAVE  EFFECTS  ON  THE  BOTTOM  BIO- 
COENOSES  IN  THE  ONEGA  LAKE  BAYS, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

I.  M.  Raspopov,  T.  D.  Slepukhina,  F.  F. 

Vorontzov,  and  O.  N.  Dotzenko. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  1,  p  115-124,  March  1988.  5  fig,  11  ref. 

Descriptors:  'Hydrology,  'Waves,  'Benthos, 
•Currents,  'Sedimentation,  'Onega  Lake,  Aquatic 
animals,  Aquatic  plants,  Invertebrates,  Macro- 
phytes,  Sediments,  Organic  matter,  Soviet  Union. 

Biocoenoses  of  benthos  have  been  studied  in  two 
small  bays  (40.0  and  33.6)  of  Onega  Lake  (Soviet 
Union)  with  sharply  different  water  dynamics,  for- 
mulae for  maximum  bottom  velocities  were 
checked  by  field  data.  The  difference  between 
calculated  and  measured  quantities  averaged  4-  or 
-  14%,  the  correlation  coefficient  being  0.92.  Gaps 
in  the  Phragmites  australis  growth  were  observed 
were  maximum  bottom  velocities  were  high 
enough  to  wash  out  bottom  sediments,  and  the  in- 
lake  boundary  of  the  growth  band  coincides  with 
the  isolines  connecting  the  coefficients  of  maxi- 
mum load  (2000  gram. force)  on  reed  stems.  Phyto- 
coenoses  of  Nuphar  lutea  are  observed  in  places 
where  maximum  bottom  velocity  was  <0.2  m/s. 
An  excessive  accumulation  of  organic  matter  in 
sediments  due  to  low  mobility  of  the  bottom  water 
layer  is  a  factor  that  limits  the  development  of 
plants  and  invertebrate  species  in  the  guba  Glubo- 
kaya,  with  its  slowed-up  water  dynamics.  In  the 
Pens  guba  the  develoment  of  flora  and  fauna  is 
limited  by  intensified  water  dynamics,  with  result- 
ing washing-out  of  nutrients  from  the  ground,  and 
instability  of  the  substrate  where  organisms  live. 
(Hammond-PTT) 
W88-09769 


AMINO  ACIDS  AS  A  NITROGEN  SOURCE  OF 
GROWTH  OF  OSCILLATORIA  RUBESCENS 
D.  C:  ECOLOGICAL  SIGNIFICANCE, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

H.  M.  Krupka,  and  M.  Feuillade. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  1,  p  125-142,  March  1988.  7  fig,  5  tab,  56  ref. 

Descriptors:  'Aquatic  plants,  'Cyanophyta,  'Nu- 
trition, 'Eutrophication,  'Amino  acids,  'Nitrogen, 
'Plant  metabolism,  'Plant  physiology,  Phytoplank- 
ton,  Nutrients,  Arginine,  Serine,  Valine,  Lysine, 
Alanine,  Glycine,  Aspartic  acid,  Threonine,  Glu- 
tamic acid. 

Utilization  of  arginine,  serine,  valine,  lysine,  ala- 
nine, glycine,  aspartic  acid,  threonine  and  glutamic 
acid,  alone  or  in  mixtures,  as  the  only  source  of 
nitrogen  by  Oscillatoria  rubescens,  was  investigat- 
ed under  laboratory  conditions.  At  high  concentra- 
tions of  amino  acids  applied  in  batch  cultures,  and 
at  low  concentrations  used  in  continuous  cultures, 
only  arginine  was  used  for  growth.  Special  atten- 
tion was  paid  to  chemical  decomposition  of  amino 
acids  in  the  medium.  Toxic  effects  of  valine,  aspar- 
tic acid,  alanine  and  threonine  were  observed  at 
high  concentrations.  The  present  results  suggest 
that  the  amino  acids  occurring  in  lake  waters  are 
not  an  N  source  for  O  rubescens,  because  arginine, 
the  only  amino  acid  supporting  growth,  does  not 
occur  in  lake  waters.  The  presence  and  success  of 
Oscillatoriaceae  in  eutrophic  and  hypertrophic 
waters  most  likely  are  not  due  to  a  single  environ- 
mental factor,  but  that  increasing  N  and  P  loads 
create  conditions  favorable  for  their  growth.  (Au- 
thor's abstract) 
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IMPACT  ON  THE  SENJOGAHARA  ECOSYS- 
TEM OF  EXTREME  RUN-OFF  EVENTS  FROM 
THE  RIVER  SAKASAGAWA,  NIKKO  NATION- 
AL PARK:  II.  THE  CORRELATION  OF  VEGE- 
TATION AND  ENVIRONMENTAL  DISTURB- 
ANCE USING  TWINSPAN  AND  DCA  ORDINA- 
TION TECHNIQUES, 
Tokyo    Univ.    of    Agriculture    and    Technology 


(Japan).  Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  2E. 
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EFFECT  OF  TUBIFICIDS  AND  CHIRONO- 
MTDS  ON  PARTICLE  REDISTRIBUTION  OF 
LAKE  SEDIMENT, 

Niigata  Univ.  (Japan).  Biological  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
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LIMNOLOGICAL  CHARACTERISTICS  OF 
THE  AREAS  OF  CAPTURE  OF  'MANJUBA' 
ANCHOVIELLA  LEPIDENTOSTOLE 

(FOWLER,  1911)  (OSTEICHTHYES,  ENGRAU- 
LIDAE),  IN  RIBEIRA  DE  IGUAPE  RIVER 
FROM  REGISTRO  (SP)  (CARACTERISTICAS 
LIMNOLOGICAS  DE  AREAS  DE  CAPTURA 
DE  MANJUBA  ANCHOVIELLA  LEPIDENTOS- 
TOLE (FOWLER,  1911)  (OSTEICHTHYES,  EN- 
GRAULIDAE),  NO  RIO  RIBEIRA  DE  IGUAPE, 
EM  REGISTRO  (SP)), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Aqui- 
cultura. 

M.  T.  D.  Giamas,  H.  Vermulm,  and  M.  Takino. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p  77- 
87,  June  1986.  1  fig,  9  tab,  10  ref. 

Descriptors:  'Rivers,  'Limnology,  'Aquatic  ani- 
mals, 'Fish,  'Physicochemical  properties,  Turbidi- 
ty, Conductivity,  Electrical  properties,  Silica,  Cal- 
cium, Alkalinity,  Ribeird  de  Iguape  River,  Brazil. 

The  capture  of  'manjuba'  (Anchoviella  lepidentos- 
tole)  and  physical  and  chemical  parameters  of  the 
water  of  Ribeira  de  Iguape  River  at  3  locations 
(Boa  Vista,  Ponte,  and  Praia  do  Numa)  in  Registro 
municipality  (Soa  Paulo,  Brazil)  are  discussed. 
Samples  were  collected  from  October  1978  to  Sep- 
tember 1979.  The  locations  and  times  in  which  the 
biggest  captures  occurred  are  reported.  The  most 
significant  differences  noted  were  among  the  lim- 
nological  factors  turbidity,  electrical  conductivity, 
alkalinity,  and  silica  and  calcium  content.  (Au- 
thor's abstract) 
W88-09774 


ECOLOGY  OF  JACARE  PEPIRA  RIVER 
BASIN  (47  DEC  55  MIN  -  48  DEG  55  MIN  W 
AND  22  DEG  30  MIN  -  21  DEG  55  MIN  S): 
PHYSIOGRAPHY  (GEOMORPHOLOGY,  GE- 
OLOGY, PEDOLOGY  AND  HYDROGRAPHY) 
AND  SOIL  USE  (ECOLOGIA  DA  BACIA  DO 
RIO  JACARE  PEPIRA  (47  DEG  55  MIN  -  48 
DEG  55  MIN  W  E  22  DEG  30  MIN  -  21  DEG  55 
MIN  S):  FISIOGRAFIA  (GEOMORFOLOGIA, 
GEOLOGIA,  PEDOLOGIA  E  HIDROLOGIA)  E 
USO  DO  SOLO), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

M.  H.  Maier,  and  M.  Tolentino. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p 
121-133,  June  1986.  1  fig,  12  ref. 

Descriptors:  'Ecosystems,  'Hydrography, 
'Rivers,  'Physiography,  'Geology,  'Geomorpho- 
logy,  'Jacare  Pepira  River  Basin,  Catchment 
basins,  Brazil,  Soils,  Maps,  Vegetation,  Land  use, 
Chemical  composition. 

This  paper  is  part  of  a  study  of  Jacare  Pepira  River 
Basin  ecosystem,  Brazil.  The  basin  is  2612  sq  km. 
Its  main  channel  is  formed  around  22  deg  30  min  S 
and  47  deg  55  min  W  at  960  m  altitude  and 
discharges  into  the  Tiete  River  on  the  right  banks 
(21  deg  55  min  S  and  48  deg  55  min  W,  400  m 
altitude).  The  terrestrial  sub-system  study  was 
based  mainly  on  the  interpretative  method  of  map 
superpositions.  Through  description  and  interpre- 
tations of  the  interrelationships  among  the  physio- 
graphic elements  themselves  and  among  the  phy- 
siographic elements  and  the  soil  use  in  adjacent 
areas,  the  recomposition  of  the  hydrography  of  the 
Jacare  Pepira  Basin  is  presented.  Vegetation,  land 
use,  and  water  chemistry  are  discussed.  (See  W88- 
09776  thru  W88-09777)  (Author's  abstract) 
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ECOLOGY     OF     JACARE     PEPIRA     RIVER 
BASIN:  MAJOR  IONS  (SAO  PAULO  STATE  OF 


BRAZIL)  (ECOLOGIA  DA  BACIA  DO  RIO 
JACARE  PEPIRA:  IONS  DOMINANTES,  SAO 
PAULO,  BRASIL), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

M.  H.  Maier,  M.  Takino,  and  M.  Tolentino. 

Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p 

135-151,  June  1986.  2  fig,  5  tab,  42  ref. 

Descriptors:  'Ecosystems,  'Jacare  Pepira  River 
Basin,  'Water  chemistry,  'Rivers,  'Ions,  Conduc- 
tivity, Electrical  properties.  Seasonal  variations, 
Carbonates,  Calcium,  Chlorine,  Iron,  Magnesium, 
Potassium,  Sodium,  Sulfates,  Brazil,  Nitrites,  Am- 
monia. 

The  Jacare  Pepira  River  Basin  is  part  of  Parana 
Basin  which  is  the  biggest  hydrographic  basin  of 
South  Brazil.  It  is  located  in  the  central  part  of  Sao 
Paulo  State  in  a  region  where  the  climate  shows 
two  seasons:  warm  and  rainy  (October-March)  and 
cold  and  dry  (April-September).  A  monthly  study 
undertaken  during  two  years  (October  1978  -  Sep- 
tember 1980)  showed  that  the  Jacare  Pepira  River 
water  quality  can  be  defined  by  median  values  of 
electrical  conductivity  and  ionic  content  distribut- 
ed as  57.2  HC03,  21.0  Si,  5.2  Ca,  4.7  CI,  3.4  Fe,  2.5 
Mg,  2.4  K,  2.0  Na,  1.0  N-NH3  and  0.3  N-N03 
(percentage  based  on  mg/1  data)  (mg/1).  The 
major  ionic  proportion  showed  the  relation  42.0 
Ca,  33.7  Mg,  14.3  Na  and  9.7  K  meq/1  data  to  a 
total  of  0.300  meq/1  cations  corresponding  to  5.91 
mg/1  and  87.6  HC03,  12.4  CI  (%)  in  meq/1  to  a 
total  0.525  meq/1  anions  (30.31  mg/1).  Sulfate  ions 
were  undetectable  with  the  method  used.  This 
paper  discusses  the  relation  between  monovalent 
and  divalent  cations.  (See  also  W88-09775)  (Ham- 
mond-PTT) 
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LIMNOLOGICAL  AND  CLIMATOLOGICAL 
STUDY  OF  PARQUE  ESTADUAL  DE  CAMPOS 
DO  JORDAO,  SP,  WITH  THE  INTENT  TO 
POPULATE  ITS  RIVERS  WITH  THE  RAIN- 
BOW TROUT,  SALMO  1RIDEUS  GIBBONS 
(ESTUDO  LIMNOLGICO  E  CLIMATICO  DA 
REGIAO  DO  PARQUE  ESTADUAL  DE 
CAMPOS  DO  JORDAO,  SP,  COM  VISTAS  AO 
POVOAMENTO  COM  TRUTA  ARCO-IRIS, 
SALMO  rRIDEUS  GIBBONS), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

L.  T.  Schroeder-Araujo,  H.  L.  Stempniewski,  M. 
N.  Cipolli,  L.  E.  Santos,  and  M.  Santo-Paulo. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  2,  p  63- 
76,  December  1986.  6  fig,  9  tab,  29  ref. 

Descriptors:  'Rivers,  'Water  quality,  'Benthos, 
•Limnology,  'Climatology,  'Trout,  Parque  Esta- 
dual  de  Campos  do  Jordao,  Growth,  Benthic 
fauna,  Benthic  environment,  Temperature,  Precipi- 
tation, Physicochemical  properties,  Brazil,  Parks. 

The  benthic  community  and  some  physical  and 
chemical  characteristics  of  the  water  of  four  rivers 
of  the  Parque  Estadual  de  Campos  do  Jordao  were 
studied.  The  investigations  were  conducted  in  five 
sections  through  monthly  collections  from  March 
1984  to  February  1985  with  the  purpose  of  finding 
these  characteristics  and  to  supplementing  the  in- 
formation needed  to  populate  the  rivers  with  rain- 
bow trout  (Salmo  irideus).  The  density  and  the 
frequency  of  occurrence  of  benthic  organisms  for 
each  month  and  season  were  established  for  each 
section.  The  results  show  that  the  Galharada,  Can- 
hambora  and  Casquilho  streams  have  conditions 
for  keeping  trout  fry;  the  Sapucai-Guacu  stream  is 
not  favorable  for  the  growth  of  this  fish.  The  data 
on  the  temperature  and  rain  suggest,  according  to 
Koeppen's  classification,  that  the  climate  of  the 
region  is  Cfb,  i.e.,  a  subtropical  (temperate)  alti- 
tude, mesothermic  and  humid,  without  drought 
and  with  the  average  temperature  of  the  hottest 
month  inferior  to  22  C.  (See  also  W88-09780)  (Au- 
thor's abstract) 
W88-09779 


USE  OF  MACROBENTHOS  AS  INDICATORS 
OF  THE  WATER  QUALITY  IN  THE  RIVERS 
OF   PARQUE   ESTADUAL   DE   CAMPOS   DO 
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WATER  CYCLE— Field  2 


JORDAO,   SP  (ORGANISMOS   BENTONICOS 

COMO  INDICADORES  DA  QUALIDADE  DA 

AGUA  DE  RIOS  DO  PARQUE  ESTADUAL  DE 

CAMPOS  DO  JORDAO,  SP), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09780 


MEASUREMENT  OF  BACTERIAL  GROWTH 
RATES  IN  SUBSURFACE  SEDIMENTS  USING 
THE  INCORPORATION  OF  TRITIATED  THY- 
MIDINE INTO  DNA, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09790 


MICROBIAL  COMMUNITIES  IN  THE  SATU- 
RATED GROUNDWATER  ENVIRONMENT:  II. 
DIVERSITY  OF  BACTERIAL  COMMUNITIES 
IN  A  PLEISTOCENE  SAND  AQUIFER  AND 
THEIR  IN  VITRO  ACTIVITIES, 
Bremen  Univ.  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09792 


PARTITIONING  OF  MANGANESE,  IRON,  AR- 
SENIC, CADMIUM,  LEAD,  COPPER,  ZINC, 
COBALT  AND  NICKEL  IN  SEDIMENTS  FROM 
LAKE  BIWA, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09801 


DIAGENETIC  BEHAVIORS  OF  HEAVY 
METALS  AND  NUTRIENTS  IN  ANOXIC  SEDI- 
MENT OF  A  FRESHWATER  POND, 

Central  Research  Inst,  of  Electric  Power  Industry, 

Tokyo  (Japan). 

M.  Sakata. 

Journal    of    Earth    Science    Nagoya    University 

JEASAD,  Vol.  35,  No.  2,  p  381-397,  December 

1987.  5  fig,  1  tab,  39  ref. 

Descriptors:  'Reservoirs,  *Heavy  metals,  'Nutri- 
ents, 'Diagenesis,  'Sediments,  Manganese,  Iron, 
Copper,  Lead,  Zinc,  Cadmium,  Ammonium,  Phos- 
phate, Iron  oxides,  Manganese  oxides,  Interstitial 
water,  Ponds,  Seasonal  variation,  Japan. 

The  diagenetic  behaviors  of  manganese,  iron, 
copper,  lead,  zinc,  cadmium,  ammonium  and  phos- 
phate in  the  anoxic  sediment  of  a  freshwater  pond, 
T  Reservoir,  Japan,  were  examined  using  an  in  situ 
submerged  chamber,  through  interstitial  water  and 
sediment  analysis.  Manganese  and  ammonium  were 
released  continuously  from  the  sediment  into  the 
overlying  water  during  the  submerged  chamber 
experiment,  whereas  iron  and  phosphate  were  re- 
leased from  the  sediment  abruptly  after  the  second 
or  third  day  of  the  experiment.  The  dissolution  of 
ferro-manganese  oxides  and  hydroxides  at  a  sedi- 
ment-water interface  is  important  for  the  release  of 
manganese,  iron  and  phosphate  from  the  sediment 
and  the  rapid  remineralization  of  labile  organic 
materials  is  important  for  the  release  of  ammonium 
from  the  sediment.  The  bottom  sediment  is  prob- 
ably a  more  important  source  of  manganese  in  T 
Reservoir  during  the  summer  when  the  overlying 
water  becomes  anoxic,  than  the  input  of  total  man- 
ganese (soluble  and  suspended)  through  river 
water.  Copper  and  lead  were  not  released  from  the 
sediment  during  the  submerged  chamber  experi- 
ment, and  their  concentrations  in  the  interstitial 
water  were  not  significantly  different  from  those  in 
the  overlying  water.  Copper  and  lead  seem  to  be 
fixed  into  the  sediment  through  a  process  other 
than  the  formation  of  sulfides.  The  sediment  analy- 
ses also  suggested  that  the  diagenetic  remobiliza- 
tion  of  zinc  and  cadmium  in  the  sediment  is  negli- 
gibly small,  similar  to  that  of  copper  and  lead. 
(Author's  abstract) 
W88-09802 


LIMNOLOGY    OF    A    SUBTROPICAL    LAKE, 

BHIMTAL  (U.P.),  INDIA, 

D.S.B.  Constituent  Coll.,  Naini  Tal  (India).  Dept. 


of  Zoology. 

P.  C.  Sharma,  and  M.  C.  Pant. 

Limnology  (Berlin)  LMNOA8,  Vol.  18,  No.  1,  p 

15-27,  September  1987.  17  fig,  3  tab,  27  ref. 

Descriptors:  'Limnology,  'Lakes,  'Subtropical 
lakes,  'Fish  populations,  'Phytoplankton,  'Zoo- 
plankton,  Physicochemical  properties,  Carp,  Meso- 
trophic  lakes,  Transparency,  Animal  populations, 
Hydrogen  ion  concentration,  Conductivity,  Alka- 
linity, Dissolved  oxygen,  Nitrates,  Animal  popula- 
tions, Phosphates,  Hypolimnion,  Eutrophication, 
Lake  Bhimtal,  India. 

A  year-round  study  was  conducted  of  various 
physicochemical  and  biological  variables  of  Lake 
Bhimtal.  Climatically,  the  lake  area  tends  to  be 
subtropical  in  nature.  The  lake  remained  thermally 
stratified  during  summer  and  experienced  a  circula- 
tion period  during  winter.  The  moderate  values  of 
various  physicochemical  aspects  such  as  transpar- 
ency, pH,  total  alkalinity,  electrical  conductivity, 
N03-N  and  P04-P  contents  and  low  dissolved 
oxygen  contents  in  the  hypolimnion  characterized 
the  lake  as  a  mesotrophic  water  body.  Algal 
blooms  were  rarely  present.  The  phytoplankton 
and  zooplankton  population  showed  an  inverse 
relationship  (r  =  -0.76)  with  each  other.  In  terms 
of  density,  the  ratio  between  the  two  was  1:8.  The 
population  size  of  both  phyto-  and  zooplankton 
appeared  to  mainly  controlled  by  fish  grazers  and 
Chaoborus.  The  lake  supported  a  good  population 
of  carp  fishes  (herbivore  and  omnivore).  Carnivo- 
rous fish  were  completely  absent.  (Sand-PTT) 
W88-09805 


PHYTOPLANKTON  POPULATION  DYNAM- 
ICS AND  CHEMICAL  CHARACTERISTICS  OF 
THE  SEDIMENTS  OF  THE  SALIHIYAH 
RIVER,  BASRAH,  IRAQ, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09806 


NATURAL  AND  COMPULSORY  BIOLOGICAL 
DRIFT  IN  A  SYSTEM  OF  MOUNTAIN 
STREAMS  UNDER  UREA  TOP-DRESSING  OF 
THE  WATER  CATCHMENT  AREAS, 

Bulgarian  Academy  of  Sciences,  Sofia. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09807 


COMPARATIVE  PRIMARY  PRODUCTION  IN 
ONE  POND  AND  RTVER  SYSTEM  AT  BHA- 
GALPUR,  INDIA, 

Bhagalpur  Univ.  (India).  Post-Graduate  Dept.  of 

Botany  and  Zoology. 

L.  C.  Saha,  and  B.  Pandit. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 

313-316,  December  1987.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Rivers,  'Ponds,  'Limnology,  'Pri- 
mary productivity,  'Phytoplankton,  'Macro- 
phytes,  'Eutrophication,  Lentic  environment, 
Lotic  environment,  Bhagalpur,  India. 

The  primary  production  rate  of  two  different  sys- 
tems (i.e.  perennial  pond  and  River  Ganga  at  Bha- 
galpur) was  investigated.  Marked  variation  was 
obtained  in  the  values  of  gross  primary  production, 
net  primary  production,  community  respiration 
and  P/R  ratio.  Macrophytic  production  of  the 
pond  system  was  comparatively  much  higher  than 
the  river  system.  The  degree  of  eutrophication  is 
much  more  in  lentic  systems  than  lotic  waterbo- 
dies.  (Author's  abstract) 
W88-09808 


AUTOCHTHONOUS  CALCITE  PRECIPITA- 
TION IN  HARDWATER  LAKES  OF  THE 
MECKLENBURG  LAKE  DISTRICT  (AU- 
TOCHTHONE  KALKFALLUNG  IN  HARTWAS- 
SERSEEN  DER  MECKLENBURGER  SEEN- 
PLATTE), 

Akademie   der   Wissenschaften   der   DDR,   Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
R.  Koschel,  G.  Proft,  and  H.  Raidt. 


Lakes — Group  2H 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 
317-338,   December   1987.    11   fig,   9  tab,   76  ref. 

Descriptors:  'Limnology,  'Mesotrophic  lakes, 
•Oligotrophic  lakes,  'Eutrophic  lakes,  'Chemistry 
of  precipitation,  Deposition,  'Calcium  carbonate, 
Calcite,  Primary  productivity,  Nutrients,  Trophic 
level,  Eutrophication,  Mecklenburg  Lake  District, 
East  Germany. 

The  spatial  and  temporal  distribution  of  CaC03, 
C02,  and  Ca  concentration  were  analyzed  and 
related  to  primary  production,  nutrient  concentra- 
tion and  trophic  level  in  different  stratified  lakes  of 
the  Mecklenburg  Lake  District.  Highest  calcite 
precipitation  and  deposition  were  found  in  meso- 
trophic lakes,  smallest  in  oligotrophic  and  highly 
eutrophic  lakes.  For  example,  the  concentration  of 
pelagic  calcite  (May  to  September;  0-5  m  depth) 
averaged  0.45  g  CaC03/cu  m  in  the  mesotrophic 
Lake  Breiter  Luzin,  0.19  g  CaC03/cu  m  in  the 
oligotrophic  Lake  Stechlin  and  0.14  g  CaC03/cu 
m  in  the  eutrophic  Lake  Dagow.  From  the  obser- 
vations and  from  scenario  analysis  with  the  ecolog- 
ical lake  model  SALMO  the  overall  conclusion 
must  be  drawn  that  calcite  precipitation  and  depo- 
sition is  connected  with  coreactions  which  can 
play  a  fundamental  role  in  the  self-purification  of 
lakes.  Calcite  precipitation  leads  to  an  increase  of 
light  transmission  (light  limitation  of  primary  pro- 
duction), of  co-precipitation  of  inorganic  and  or- 
ganic dissolved  nutrients  (nutrient  limitation  of  bio- 
production)  and  of  self-flocculation  (elimination  of 
particulate  compounds).  Calcite  precipitation  and 
deposition  provides  an  autochthonous  self-protec- 
tion of  carbonate-rich  lakes  against  eutrophication. 
(Author's  abstract) 
W88-09809 


LIMNOLOGY  OF  LAKE  RINIHUE, 

Universidad  Austral  de  Chile,  Valdivia.  Inst,  de 

Zoologia. 

H.  Campos,  W.  Steffen,  G.  Aguero,  O.  Parra,  and 

L.  Zuniga. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 

339-357,  December   1987.    11   fig,   8  tab,  26  ref. 

Direccion  de  Investigacion  of  Universidad  Austral 

de  Chile  Grant  S-83-49. 

Descriptors:  'Limnology,  'Oligotrophic  lakes, 
•Phytoplankton,  'Zooplankton,  'Primary  produc- 
tivity, Nutrients,  Chlorophyll  a,  Nitrates,  Phos- 
phates, Seasonal  variation,  Vertical  distribution, 
Turbulent  flow,  Stratification,  Lake  Rinihue, 
Chile. 

Lake  Rinihue  is  located  in  the  Andean  pre-moun- 
tain  area  at  an  altitude  of  117  m.  The  lake  has  an 
area  of  77.5  sq  km  and  a  maximum  depth  of  323  m. 
It  is  an  oligotrophic  temperate  warm-monomictic 
lake.  Its  main  physical  and  chemical  factors  were 
studied  monthly  for  one  year.  The  vertical  distri- 
bution of  phytoplankton  was  analyzed  qualitatively 
and  quantitatively,  as  well  as  the  concentration  of 
chlorophyll  a,  primary  production  and  zooplank- 
ton abundance.  The  abiotic  factors  that  best  ex- 
plain the  biotic  variations  observed  in  the  lake 
were  assessed  by  factorial  and  step  by  step  multiple 
regression  analyses.  The  low  inflow  of  nitrate  and 
orthophosphates  is  responsible  for  the  lake's  oligo- 
trophy. Other  plant  nutrients  exhibit  only  small 
variations.  The  phytoplankton  appears  to  be  adapt- 
ed to  the  oligotrophic  conditions,  with  big  cells 
which  can  remain  suspended  in  the  water  due  to 
high  water  turbulence  and  that  are  capable  of 
capturing  low  concentrations  of  nutrients  under 
the  turbulent  conditions.  During  lake  stratification 
the  phytoplankton  shows  a  low  diversity  with  the 
dominance  of  a  few  species,  Melosira  hustedtii 
being  the  most  important.  The  concentrations  of 
chlorophyll  are  not  closely  related  to  assimilation 
rates  over  the  course  of  the  year.  The  primary 
productivity  is  low  with  maxima  in  early  summer 
(December).  The  zooplankton  shows  several 
maxima,  the  highest  one  occurring  in  autumn,  and 
a  marked  succession  of  species.  (Author's  abstract) 
W88-09810 


DISSOLVED  OXYGEN   REGIMES   AND  THE 
LEVEL    OF    EUTROPHICATION    IN    SURIN- 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

SAR,  A  SUB-TROPICAL  FRESHWATER  LAKE 
IN  JAMMU,  INDIA, 

Punjab     Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Zoology. 

H.  S.  Sehgal,  and  M.  K.  Jyoti. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 

359-364,  December  1987.  5  fig,  20  ref. 

Descriptors:  'Limnology,  *Eutrophic  lakes,  'Dis- 
solved oxygen,  Seasonal  variation,  Macrophytes, 
Biomass,  Subtropic  zone,  Limnetic  zone,  Littoral 
zone.  Thermal  stratification,  Lake  Surinsar,  India. 

Seasonal  fluctuations  in  dissolved  oxygen  (DO)  at 
surface  and  sub-surface  layers  of  Lake  Surinsar 
from  October  1976  to  September  1978,  and  the  use 
of  DO  in  characterizing  the  trophic  state  of  the 
lake  are  presented.  DO  remains  slightly  higher  at 
the  limnetic  than  at  the  littoral  zone,  yet  the  pat- 
tern of  seasonal  fluctuation  is  similar  at  both  zones. 
The  maximum  DO  in  surface  layers  in  October  is 
due  to  maximum  biomass  of  aquatic  macrophytes 
whereas  the  minimum  in  January  is  due  to  mixing 
of  oxygen  deficient  bottom  layers  of  the  lake  with 
surface  and  death  and  decay  of  aquatic  vegetation. 
There  are  well  marked  DO  changes  from  surface 
to  bottom.  A  decline  in  DO  in  deeper  layers  result- 
ing in  a  clinograde  DO  curve  during  thermal  strati- 
fication and  other  limnological  characteristics  of 
Lake  Surinsar  suggest  it  to  be  a  eutrophic  lake. 
(Author's  abstract) 
W88-09811 


VEGETATION  OF  AGRICULTURAL  RESER- 
VOIRS IN  THURINGIAN  BROOKS  (ZUR 
VEGETATION  LANDWIRTSCHAFTLICHER 
WASSERSPEICHER  IM  THURINGER 

BECKEN), 

Akademie  der  Landwirtschaftswissenschaften  der 
DDR,    Halle/Saale.    Inst,    fuer    Landschaftsfors- 
chung  und  Naturschutz. 
W  Westhus 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 
381-403,   December   1987.   7  fig,    10  tab,   54  ref. 

Descriptors:  'Reservoirs,  'Agriculture,  'Streams, 
•Vegetation,  'Aquatic  ecosystems,  Water  level 
fluctuations,  Carp,  Fisheries,  Eutrophication,  Suc- 
cession. 

The  vegetation  of  agricultural  water  reservoirs  and 
itszonation  are  described  with  special  reference  to 
the  effects  of  utilization,  e.g.  water  level  fluctua- 
tions, intensive  carp  rearing  and  eutrophication. 
Special  emphasis  is  on  the  succession  and  annual 
dynamics  of  the  shore  vegetation.  (Author's  ab- 
stract) 
W88-09812 


BACTERIAL  ASSIMILATION  OF  DISSOLVED 
AND  PARTICULATE  PHYTOSYNTHESIS 
PRODUCTS  (BAKTERIELLE  NUTZUNG  VON 
GELOSTEN  UND  PARTIKULAREN  PHOTO- 
SYNTHESEPRODUKTEN), 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
ted Therapie. 
C.  Babenzien. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 
409-422,  December  1987.  4  fig,  7  tab,  50  ref. 

Descriptors:  'Limnology,  'Oligotrophic  lakes, 
•Eutrophic  lakes,  'Bacteria,  'Algae,  'Phytoplank- 
ton,  'Primary  productivity,  Carbon  dioxide, 
Carbon  radioisotopes,  Mineralization,  Metabolism, 
Organic  compounds,  Organic  carbon,  Photosyn- 
thesis, Lake  Stechlin,  Lake  Dagow,  Germany. 

Microheterotrophic  use  of  photoassimilated  com- 
pounds was  studied  in  two  lakes  of  the  Lake  Stech- 
lin area  in  the  summer  months.  Primary  produc- 
tion, exudation  and  bacterial  assimilation  of  exu- 
dates were  measured  with  the  carbon-14  method 
and  a  particle  size  fractionation  technique.  Produc- 
tion of  carbon-14  C02  was  employed  as  an  esti- 
mate of  the  mineralization  of  carbon-14  labeled 
particulate  photoassimilated  matter.  Methodologi- 
cal aspects  for  a  preferential  application  of  natural 
mixed  substrates  for  estimation  of  in  situ  bacterial 
activities  are  discussed.  In  investigations  with  natu- 
ral phytoplankton  populations  average  exudation 


rates  of  50%  in  the  oligotrophic  Lake  Stechlin  and 
20%  in  the  eutrophic  Lake  Dagow  were  obtained. 
A  distinct  part  of  the  released  substances  was 
assimilated  by  the  bacterial  population,  an  average 
20%  and  8%  of  the  primary  production  in  the  two 
lakes.  Regarding  the  degradation  of  particulate 
phytoplankton,  mineralization  rates  of  about  5% 
per  day  were  obtained  in  both  lakes.  These  results 
confirm  the  previously  published  reports  of  the 
significance  of  organic  substances  released  during 
primary  production  as  carbon  sources  for  plank- 
tonic  bacteria  and  the  close  coupling  between  algal 
and  bacterial  metabolism.  (Author's  abstract) 
W88-09813 


EFFECT  OF  TERRESTRIAL  LITTER  ON  THE 
MATERIAL  BUDGET  OF  OLIGOTROPHIC 
WATERS  (STRECHLIN  LAKE)  (BEDEUTUNG 
VON  TERRESTRISCHEM  PFLANZENMATER- 
IAL  FUR  DEN  STOFFHAUSHALT  EINES  OLI- 
GOTROPHEN  GEWASSERS  (STECHLINSEE)), 
Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
P.  Casper. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 
423-430,  December  1987.  2  fig,  5  tab,  29  ref. 

Descriptors:  'Limnology,  'Macrophytes,  'Litter, 
•Decomposition,  Beech  trees,  Littoral  zone,  Sedi- 
mentation rates,  Primary  productivity,  Lake  Stech- 
lin, Germany. 

The  transport  of  litter  into  Lake  Stechlin  during 
autumn  1985  was  1111  g  C/m  of  shoreline  (total: 
38.7  t  plant  material).  About  60%  of  this  material 
were  beech  leaves  (Fagus  sylvatica).  The  carbon 
and  nitrogen  content  of  beech  leaves  were  estimat- 
ed as  46.4  and  2.1%  of  dry  weight.  This  means  an 
increase  of  4.2  g  C/sq  m/a.  Airborne  litterfall 
amounted  to  4.4%  of  the  pelagic  primary  produc- 
tion. The  decomposition  rate  of  beech  leaves  in 
Lake  Stechlin  was  0.001 1/d.  This  rate  was  not 
dependent  on  the  trophic  level  of  water,  on  tem- 
perature regime  or  on  biocoenosis.  On  the  basis  of 
the  assumption  that  leaves  were  decomposed  in  the 
littoral  region  it  was  calculated  that  the  sedimenta- 
tion rate  increases  to  152  mg  C/sq  m/d.  If  the 
decomposition  of  macrophytes  is  taken  into  ac- 
count, the  sedimentation  rate  in  littoral  regions 
increases  to  about  250  mg  C/sq  m/d.  (Author's 
abstract) 
W88-09814 


ASSESSING  BIOTIC  INTEGRITY  OF  THE 
FISH  COMMUNITY  IN  A  SMALL  ILLINOIS 
STREAM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09818 


EFFECTS  OF  VARIABLE  STREAMFLOWS  ON 
GROWTH  OF  SMALLMOUTH  BASS  IN  THE 
MAQUOKETA  RIVER,  IOWA, 

Iowa   Dept.   of  Natural   Resources,   Manchester. 

Northeast  District  Headquarters. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09821 


USE  OF  ZOOPLANKTON  SIZE  TO  ASSESS 
THE  COMMUNITY  STRUCTURE  OF  FISH 
POPULATIONS  IN  FRESHWATER  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  81. 
W88-09822 


CORRELATIONS  OF  REGULATED  LAKE 
LEVELS  AND  CLIMATIC  FACTORS  WITH 
ABUNDANCE  OF  YOUNG-OF-THE-YEAR 
WALLEYE  AND  YELLOW  PERCH  IN  FOUR 
LAKES  IN  VOYAGEURS  NATIONAL  PARK, 
Voyageurs  National  Park,  International  Falls,  MN. 
For  primary  bibliographic  entry  see  Field  81. 
W88-09825 


EFFECTS  OF  STOCKING  HYBRID  STRIPED 
BASS  IN  SPRING  LAKE,  ILLINOIS, 

Western  Illinois  Univ.,  Macomb.  Dept.  of  Biologi- 
cal Sciences. 

L.  A.  Jahn,  D.  R.  Douglas,  M.  J.  Terhaar,  and  G. 
W.  Kruse. 

North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  7,  No.  4,  p  522-530,  Fall  1987.  5 
tab,  21  ref.  Federal  Aid  in  Fish  Restoration  Project 
F-39-R. 

Descriptors:  'Lake  fisheries,  *Fish  management, 
•Fish  stocking,  'Spillways,  Fish  populations,  Bass, 
Shad,  Crappie,  Catfish,  Fish  food  organisms,  Sea- 
sonal variation,  Growth,  Spring  Lake,  Illinois. 

Spring  Lake,  a  101-hectare  impoundment  that  sup- 
plies potable  water  to  Macomb,  Illinois,  was 
stocked  with  hybrid  striped  bass  (striped  bass 
Morone  saxatilis  x  white  bass  M.  chrysops)  from 
1980  through  1985  at  rates  of  20-30  fish/hectare. 
Fish  from  the  1982  stocking  reached  the  432-mm 
minimum  legal  length  in  28  months.  Fish  stocked 
when  they  were  20  mm  long  in  June  grew  better 
and  had  higher  survival  rates  than  those  stocked  at 
larger  sizes  or  later  in  the  summer.  Hybrid  striped 
bass  ate  primarily  gizzard  shad  Dorosoma  cepe- 
dianum.  Adult  largemouth  bass  Micropterus  sal- 
moides,  white  crappies  Pomoxis  annularis,  and 
channel  catfish  Ictalurus  punctatus  also  relied 
heavily  on  gizzard  shad,  whereas  juveniles  fed 
mainly  on  invertebrates.  Only  white  crappies 
showed  any  major  seasonal  change  in  food  habits. 
By  the  end  of  1985,  white  crappies  were  attaining  a 
length  of  200  mm  1  year  earlier  than  in  1980. 
Numbers  of  white  crappies  and  average  sizes  in- 
creased while  fishing  pressure  and  catches  of  other 
target  species  remained  relatively  unchanged. 
Some  spillway  loss  of  hybrids  occurred.  (Author's 
abstract) 
W88-09826 


TRITIUM  HYDROLOGIC  STUDIES  IN  FOUR 
CLOSED-BASIN  LAKES  IN  THE  GREAT 
BASIN,  U.S.A., 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09843 


ALKALINITY  AND  MAJOR  ION  BUDGETS 
FOR  A  MASSACHUSETTS  RESERVOIR  AND 
WATERSHED, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09844 


AMMONIUM  AND  PHOSPHATE  UPTAKE 
RATES,  N:P  SUPPLY  RATIOS,  AND  EVI- 
DENCE FOR  N  AND  P  LIMITATION  IN  SOME 
OLIGOTROPHIC  LAKES, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

C.  A.  Suttle,  and  P.  J.  Harrison. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  2,  p  186-202,  March  1988.  5  fig,  7  tab,  75  ref. 

Fisheries  and  Oceans,  Canada,  Science  Subvention 

Grant  65-1849  and  NSERC  of  Canada  Grant  67- 

0128. 

Descriptors:  'Cycling  nutrients,  'Lakes,  'Ammo- 
nium, 'Phosphates,  'Limiting  nutrients,  Chemical 
properties,  Oligotrophic  lakes,  Absorption,  Phyto- 
plankton, Cultures,  Continuous  culture,  Species 
composition,  Algae,  Cyanophyta,  Chrysophyta, 
Diatoms,  Nitzschia,  Chlorophyta,  Scenedesmus. 

Natural  assemblages  of  freshwater  phytoplankton 
were  grown  in  daily-dilution  culture  (0.50/d)  at  six 
N:P  supply  ratios  (5:1,  10:1,  15:1,  25:1,  and  45:1;  by 
atoms),  to  create  a  range  of  N-  and  P-limited 
conditions.  After  a  minimum  of  30  d  in  culture, 
subsamples  were  removed  for  determination  of 
saturated  phosphate  and  ammonium  uptake  rates. 
A  relationship  was  found  between  the  ratio  of 
phosphate-to-ammonium  uptake  rates  and  N:P 
supply  ratio,  indicating  that  this  index  was  sensi- 
tive to  the  N:P  supply  ratio  under  which  phyto- 
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ilankton  are  grown.  Community  composition  in 
he  5:1,  15:1,  and  45:1  treatments  was  influenced  by 
upply  ratio.  Cultures  grown  at  the  highest  ratio 
vere  dominated  by  a  chroococcoid  cyanobacter- 
um  (probably  Synechococcus  sp.),  while  those 
>rown  at  the  two  lower  ratios  were  dominated  by 
he  diatoms  Nitzschia  and  Synedra  and  the  chloro- 
ihyte  Scenedesmus.  Saturated  ammonium  and 
ihosphate  uptake  rates  were  determined  for  Syne- 
ihococcus  and  Synedra,  grown  under  different 
J:P  supply  ratios.  The  good  competitor  for  P 
Synechococcus)  demonstrated  a  low  capacity  for 
mmonium  uptake  under  N-limited  conditions, 
vhile  the  good  competitor  for  N  (Synedra) 
howed  poor  ability  to  sequester  phosphate  under 
•-limited  conditions.  Additional  experiments  were 
onducted  on  two  oligotrophic  lakes  in  an  effort  to 
letermine  if  N  and  P  co-occurred  as  limiting  re- 
ources.  Nutrient  bioassay  studies  on  water  from 
ine  of  these  lakes  indicated  that  N  was  in  short 
upply  among  members  of  the  phytoplankton  com- 
numty.  Estimates  of  in  situ  N:P  supply  ratios  in 
he  lakes  ranged  from  18:1  to  >45:1,  as  well. 
Results  of  these  experiments  were  consistent  with 
imitation  by  N  and  P  at  times.  (Author's  abstract) 
V88-09845 


JISCOVERIES  AND  TESTABLE  HYPOTH- 
ESES ARISING  FROM  COASTAL  ZONE 
:OLOR  SCANNER  IMAGERY  OF  SOUTHERN 
!AKE  MICHIGAN, 

Wisconsin  Univ.,   Milwaukee.   Center   for  Great 

^akes  Studies. 

2.  H.  Mortimer. 

limnology  and  Oceanography  LIOCAH,  Vol.  33, 

«io.  2,  p  203-226,  March  1988.  13  fig,  1  tab,  41  ref. 

*JASA  Grant  NAG  5-209  SI  and  NOAA  Grant 

^A81RAC00130. 

Descriptors:  *Lakes,  'Limnology,  'Remote  sens- 
ng,  'Satellite  technology,  Lake  Michigan,  Synop- 
:ic  analysis,  Theoretical  analysis,  Water  tempera- 
ure,  Phytoplankton,  Sediment  transport,  Dis- 
iolved  solids,  Upwelling,  Sediment-water  inter- 
'aces,  Aquatic  fronts,  Hydrodynamics. 

CZCS  (Coastal  Zone  Color  Scanner)  images,  con- 
iined  mainly  to  the  southern  basin  of  Lake  Michi- 
gan during  the  warm-up  phases  of  1979,  1980,  and 
1981,  have  furnished  tools  for  synoptic  reconnais- 
sance of  the  wind-perturbed  transition  of  the  ther- 
mal regime  in  large  basins  from  the  winter  to 
summer  condition  (including  front  formation  and 
upwelling  events),  the  coupling  of  phytoplankton 
growth  with  that  transition,  the  intermittent  mobi- 
lization and  surface  transport  of  sediment  resu- 
spended  by  storms,  and  the  extensive  temporary 
trapping  of  river-derived  dissolved  organic  matter 
(gelbstoff)  between  the  shoreline  and  the  offshore- 
migrating  thermal  front.  Intermittent  resuspension 
of  particles  and  variable  inputs  of  gelbstoff,  which 
occur  in  many  coastal  waters,  render  inapplicable 
the  CZCS  algorithms  successfully  used  in  ocean 
studies  for  atmospheric  correction  and  for  quantifi- 
cation of  phytoplankton  chlorophyll.  That  disap- 
pointment notwithstanding,  there  is  a  favorable 
match  of  the  coverage  and  scene-revisit  frequency 
of  the  CZCS  and  the  space  and  time  scales  of 
significant  features  of  the  above-listed  processes. 
The  observed  pattern  changes  shed  new  light  on 
the  above  processes  and  generate  several  testable 
conjectures.  These  relate  to  whole-basin  sediment 
transport,  coastal  upwelling  of  near-bottom  sedi- 
ment suspensions,  and  frontal  hydrodynamics  and 
its  coupling  with  phytoplankton  distributions.  (Au- 
thor's abstract) 
W88-09846 


MACROFAUNA  AND  ENVIRONMENT  OF 
THE  NANPIL-KIEPW  RIVER,  PONAPE,  EAST- 
ERN CAROLINE  ISLANDS, 

Seattle  National  Fishery  Research  Center,  WA. 
J.  A.  Maciolek,  and  J.  I.  Ford. 
Bulletin  of  Marine  Science,  Vol.  41,  No.  2,  p  623- 
632,  September  1987.  2  fig,  4  tab,  14  ref. 

Descriptors:  'Islands,  'River  flow,  'Aquatic  ani- 
mals, 'Aquatic  habitats,  'Limnology,  Species  com- 
position, Population  dynamics,  Taxonomy,  Fish, 
Caroline  Islands,  Crustaceans,  Aquatic  insects, 
Comparison    studies,    Species    diversity,    Nanpil- 


Kiepw    River,    Samoa,    Guam,    Hawaii,    Ponape, 
Palau. 

The  first  comprehensive  evaluation  of  stream  fauna 
in  the  Eastern  Caroline  Islands  resulted  from  col- 
lections on  Ponape,  a  334-sq  km  island  having 
more  than  40  streams,  many  of  which  arise  along 
700-m-high  interior  ridges.  Field  surveys  centered 
on  the  Nanpil-Kiepw  River  below  170  m  elevation, 
a  bouldery  reach  with  water  of  low  mineral  con- 
tent and  frequent  surging  flows.  Faunal  specimens 
were  collected  by  electrofishing,  rotenone  treat- 
ment, netting,  and  hand  picking.  Discharge  charac- 
ter of  the  Nanpil-Kiepw  River  is  similar  to  but 
more  extreme  than  that  of  other  streams  of  Ocean- 
ia with  which  it  was  compared.  Drastic  flow 
surges  appeared  to  be  a  major  factor  affecting 
community  structure.  At  least  44  faunal  species 
were  present,  36  of  them  representing  taxons  pri- 
marily of  marine  origin  that  are  characteristic  of 
oceanic  islands:  15  fishes  (5  families),  10  decapod 
crustaceans  (3  families),  and  11  snails  (2  families). 
Larvae  of  aquatic  moths  were  the  only  insects  of 
significance.  Four  sicyldiine  gobies  are  new  species 
possible  endemic  to  Ponape  or  the  Eastern  Caro- 
line Islands.  Based  on  numbers  of  species  within 
prominent  taxons  and  diadromous  groups,  Pon- 
ape's  faunal  diversity  exceeds  that  of  Samoa, 
Guam,  and  Hawaii,  but  is  lower  than  that  of  Palau. 
Similarities  of  Ponape's  identified  fish  species  to 
those  of  Palau  suggest  that  Ponape  was  colonized 
from  the  west  along  the  'Caroline  conduit.'  (Au- 
thor's abstract) 
W88-09859 


MAN  AND  MIRE:  A  LONG  AND  WET  RELA- 
TIONSHIP, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-09860 


HYPHOMYCETES  IN  THE  RIVER  KELVIN, 

Glasgow  Univ.  (Scotland).  Dept.  of  Botany. 
Y.  Galloway,  and  C.  G  Elliott. 
Transactions  of  the   Botanical   Society  of  Edin- 
burgh, Vol.  45,  No.  2,  p  141-148,  1988.  2  fig,  4  tab, 
13  ref. 

Descriptors:  'Rivers,  'Aquatic  fungi,  'Hyphomy- 
cetes,  'Spores,  'Limnology,  'Species  composition, 
•Aquatic  plants,  'Aquatic  habitats,  Seasonal  varia- 
tion, Vegetation,  River  Kelvin,  Scotland,  Detritus. 

The  hypohmycete  spora  of  the  River  Kelvin  and 
its  tributary,  the  Allander  Water,  was  sampled 
during  October  1986  to  January  1987.  Twenty 
spore  types  were  found,  the  commonest  being  Fla- 
gellospora  curvula  and  Lemonniera  aquatica. 
Spore  numbers  were  high  in  October  and  declined 
during  the  autumn  to  an  undetectable  level  by  the 
end  of  December,  but  leaves  collected  in  Decem- 
ber and  January  yielded  spores  on  incubation  in 
water.  (Author's  abstract) 
W88-09861 


HYPHOMYCETES  IN  THE  STREAM  AT  THE 
ROYAL  BOTANIC  GARDEN,  EDINBURGH 
AND  NOTES  ON  THEIR  DISTRIBUTION  IN 
SCOTLAND, 

Royal  Botanic  Garden,  Edinburgh  (Scotland). 
R.  Hollands,  and  R.  Watling. 
Transactions  of  the  Botanical   Society  of  Edin- 
burgh, Vol.  45,  No.  2,  p  149-155,  1988.  4  fig,  1  tab, 
17  ref. 

Descriptors:  'Aquatic  fungi,  'Hyphomycetes, 
'Spores,  'Limnology,  'Species  composition,  'Spa- 
tial distribution,  Seasonal  variation,  Vegetation, 
Streams,  Scotland,  Comparison  studies,  Botanic 
gardens. 

The  hyphomycete  spora  of  the  stream  in  the  Rock 
Garden  of  the  Royal  Botanic  Garden,  Edinburgh, 
was  samples  during  the  winter  of  1983/84.  Eight- 
een species  were  found,  the  three  most  common 
being  Anguillospora  pseudolongissima,  Tetracla- 
dium  setigerum  and  Anguillospora  longissima.  The 
spores  were  most  numerous  in  December  and  al- 
though still  present  in  February  and  March  had 
decreased  quite  considerably  in  number.  Compari- 


sons are  made  between  the  samples  and  also  with 
other  similar  studies  conducted  elsewhere.  (Au- 
thor's abstract) 
W88-09862 


TIDAL  INFLUENCE  ON  THE  WETLAND 
COMMUNITY  STRUCTURE  BEHIND  THE 
DIKE  ALONG  THE  ELBE  ESTUARY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

C.  W.  Heckman. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  75, 

AHBSA8,  No.  1,  p  1-117,  October  1986.  12  fig,  14 

tab,  57  ref. 

Descriptors:  'Wetlands,  'Dikes,  'Elbe  Estuary, 
'Tidal  effects,  'Species  composition,  'Population 
dynamics,  Cycling  nutrients,  Physical  properties, 
Sediment  transport,  Estuaries,  Coastal  water,  Bio- 
mass,  Aquatic  habitats. 

An  investigation  of  the  physical,  chemical,  and 
biological  features  of  wetlands  along  the  freshwa- 
ter section  of  the  Elbe  Estuary  revealed  that  the 
typical  biotic  community  of  the  estuarine  habitat 
can  survive  behind  a  dike  in  the  vicinity  of  large 
flood  gates  that  allow  the  free  passage  of  the  tidal 
currents.  Nevertheless,  the  presence  of  the  dikes 
has  permitted  the  wetlands  to  be  extensively 
drained  and  modified  for  intensive  agriculture, 
bringing  about  thoroughgoing  changes  in  the  flora 
and  fauna.  A  consideration  of  the  ecological  roles 
of  >  1000  species  present  revealed  an  obvious 
displacement  of  the  lotic  water  and  marshland 
species  by  those  typical  of  lentic  or  terrestrial 
habitats.  Although  the  estuarine  biota  still  survives 
in  and  beside  a  few  ditches,  the  basic  character  of 
most  of  the  wetland  has  been  substantially 
changed,  in  spite  of  the  open  flood  gates.  The  dike 
has  also  interrupted  the  transport  of  dissolved  and 
particulate  matter,  including  nutrients,  from  the 
water  of  the  estuary  to  the  soil  of  the  flood  plain,  a 
process  that  formerly  cleansed  the  Elbe  and  en- 
riched the  alluvial  soil.  (Author's  abstract) 
W88-09875 


LIMNOLOGY  OF  A  WETLAND  COMPLEX  IN 
THE  MISSISSIPPI  ALLUVIAL  VALLEY  OF 
SOUTHEAST  MISSOURI, 

Missouri    Univ. -Columbia.    School    of   Forestry, 

Fisheries  and  Wildlife. 

G.  D.  Wylie,  and  J.  R.  Jones. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  74, 

AHBSA8,  No.  3,  p  288-314,  December  1986.  7  fig, 

6  tab,  92  ref. 

Descriptors:  'Reservoirs,  'Forests,  'Flooding, 
•Wetlands,  'Missouri,  'Limnology,  Cycling  nutri- 
ents, Seasonal  variation,  Biomass,  Limitirg  nutri- 
ents, Macrophytes,  Phytoplankton,  Aquatic  plants, 
Aquatic  habitats,  Zooplankton,  Salinity,  Litter, 
Leachate,  Duckweed. 

Productive  wetlands  in  southeast  Missouri,  charac- 
terized by  low  salinity,  were  studied  from  1981- 
1983.  Nutrient  chemistry  was  related  to  water 
level  management  of  individual  sites.  A  permanent- 
ly flooded  reservoir  had  the  lowest  nutrient  con- 
centrations, periodically  drained  marsh  sites  con- 
tained moderate  nutrient  levels,  and  autumnally- 
flooded  forest  sites  had  the  highest  nutrient  con- 
centrations derived  from  leachate  of  leaf  litter. 
Nutrient  concentrations  in  the  forested  sites 
reached  maximum  values  within  a  few  months 
after  inundation  and  decreased  thereafter.  Algal 
biomass  was  typically  nitrogen-limited  in  the  sites, 
but  high  macrophyte  production  in  the  largest  sites 
did  not  depend  on  nutrients  in  the  water.  In  addi- 
tion, rates  of  community  metabolism  were  related 
to  relative  dominance  of  phytoplankton,  rooted 
macrophytes  or  duckweeds  in  the  respective  sites 
rather  than  to  nutrient  content  of  the  water.  Zoo- 
plankton  concentrations  in  managed  forested  sites 
increased  and  decreased  over  time  patterns  similar 
to  changes  in  nutrient  concentrations,  which,  to- 
gether with  results  from  other  investigations,  sug- 
gests that  detritivore  production  in  temporarily 
flooded  forest  is  initially  high  and  subsequently 
decreases  with  duration  of  flooding.  (Author's  ab- 
stract) 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 

W88-09877 


BENTHIC  ECOLOGY  OF  RIVERS  IN  THE 
BLUE  MOUNTAINS  (JAMAICA)  PRIOR  TO 
CONSTRUCTION  OF  A  WATER  REGULATION 
SCHEME, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary   bibliographic  entry   see   Field   6G. 

W88-09878 


INTERSTITIAL  FAUNAL  COMMUNITIES  OF 
THE  HYPORHEIC  AND  ADJACENT 
GROUNDWATER  BIOTOPES  OF  A  COLORA- 
DO MOUNTAIN  STREAM, 

Colorado  Univ.  at  Boulder. 

R.  W.  Pennak,  and  J.  V.  Ward. 

Archiv  fuer  Hydrobiologie,  Supplemetn  Vol.  74, 

AHBSA8,  No.  3,  p  356-396,  December  1986.  11 

fig,  19  tab,  71  ref. 

Descriptors:  'Streams,  'Groundwater,  'Colorado, 
•Interstitial  fauna,  'Species  composition,  'Limnol- 
ogy, Biotopes,  Population  dynamics,  Aquatic  habi- 
tats, Macroinvertebrates,  Mountains,  Crustaceans, 
Aquatic  insects,  Physicochemical  properties. 

Interstitial  fauna  and  physicochemical  data  were 
collected  year-round  to  depths  of  50  cm  from  the 
hyporheic,  shoreline,  and  phreatic  biotopes  of  a 
Colorado  mountain  stream.  Physical  and  chemical 
conditions  were,  with  few  exceptions,  remarkably 
similar  to  the  stream  itself.  Crustaceans,  insects, 
archiannelids,  and  oligochaetes  were  the  predomi- 
nant faunal  components.  Harpacticoid  copepods 
occurred  at  high  densities  in  all  biotopes;  cyclo- 
poids  were  less  abundant.  Bathynella  was  found 
only  in  shoreline  and  phreatic  samples.  Ostracods 
were  rare.  Total  interstitial  crustacean  populations 
were  much  more  dense  than  are  planktonic  crusta- 
ceans in  lakes  of  the  region.  A  diverse  chironomid 
fauna  included  some  distinct  interstitial  forms.  The 
archiannelid  Troglochaetus  was  most  abundant  in 
the  shore  zone.  Oligochaetes  were  most  abundant 
in  the  hyporheic  waters.  Acarina  were  rare  except 
for  Soldanellonyx.  Several  groups,  including  iso- 
pods,  tardigrades,  and  rotifers,  were  conspicuously 
absent.  Although  there  is  considerable  faunal  over- 
lap, each  biotope  has  some  distinctive  features. 
Based  solely  on  relative  abundance,  the  following 
assemblages  are  apparent:  a  Phyllognathopus/ 
Bryocamptus/Microcyclops  hyporheic  communi- 
ty; a  Phyllognathopus/Bryocamptus/Troglochae- 
tus  shore  community;  and  a  Phyllognathopus/ 
Bathynella/Microcyclops  phreatic  community. 
Seasonal  population  trends  and  faunal  depth  distri- 
bution patterns  are  also  examined.  (Author's  ab- 
stract) 
W88-09879 


LEAF  LITTER  PROCESSING  IN  COASTAL 
PLAIN  STREAMS  AND  FLOODPLAINS  OF 
SOUTHEASTERN  GEORGIA,  U.S.A., 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
T.  F.  Cuffney,  and  J.  B.  Wallace. 
Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 
AHBSA8,  No.  1/2,  p  1-24,  June  1987.  9  fig,  4  tab, 
43  ref.  NSF  Grant  DEB-8 104427. 

Descriptors:  'Streams,  'Leaf  litter  processing, 
'Flood  plains,  'Georgia,  'Macroinvertebrates, 
•Limnology,  'Model  studies,  Aquatic  habitats,  Cy- 
cling nutrients,  Species  composition,  Population 
dynamics,  Dissolved  oxygen,  Fate  of  pollutants, 
Path  of  pollutants,  Litter. 

Leaf  litter  processing  rates  and  the  macroinverte- 
brate  communities  associated  with  leaf  litter  were 
studied  in  river  and  floodplain  habitats  of  two 
Georgia  Coastal  Plain  streams,  the  Ogeechee  River 
and  Black  Creek.  Study  habitats  were  chosen  to 
give  information  on  the  effects  of  periodic  flooding 
and  water  velocity  on  decomposition  rates  and 
community  structure.  Rates  of  sweetgum  and 
water  oak  leaf  litter  procession  were  calculated 
from  9  models  which  incorporated  information  on 
time,  temperature,  and  degree  of  flooding.  Sweet- 
gum  processed  significantly  faster  than  water  oak 
in  all  locations.  Processing  rates  were  faster  in 
river  sites  than  in  floodplain  ponds  which  were 


very  shallow,  full  of  organic  matter,  and  had  low 
oxygen  contents.  Floodplain  high  and  low  habitats 
had  comparable  processing  rates  which  did  not 
vary  significantly  among  floodplains.  Leaf  litter 
processing  rates  from  all  sites  were  very  slow 
when  compared  to  headwater  streams.  Nitrogen 
content,  initially  higher  in  water  oak  than  in  sweet- 
gum  increased  through  time  for  both  species  in  all 
habitats.  Aquatic  sites  generally  had  higher  bacte- 
rial densities  than  did  seasonally  flooded  sites.  Ma- 
croinvertebrate  communities  associated  with  leaf 
litter  bags  were  dominated  by  collector-gatherers 
and  contained  very  few  insect  shredders.  Only  5  of 
the  74  insect  taxa  collected  from  leaf  bags  were 
shredders.  Non-insect  macroinvertebrates  were 
much  more  abundant.  These  floodplain  habitats 
represent  disturbed  systems  by  virtue  of  their  large 
fluctuations  in  water  level,  temperature,  discharge, 
and  dissolved  oxygen.  Due  to  these  disturbances, 
Coastal  Plain  river-floodplain  systems  can  not  es- 
tablish terrestrial  or  aquatic  communities  which 
can  effectively  process  the  large  amounts  of  detri- 
tus which  fall  on  the  floodplain  each  year.  (Alex- 
ander-PTT) 
W88-09880 


EFFECTS  OF  SEASONAL  AND  HYDROLOGI- 
CAL  INFLUENCES  ON  THE  MACROINVER- 
TEBRATES OF  THE  RHONE  RIVER,  FRANCE: 
II.  ECOLOGICAL  ASPECTS, 

Lyon-1  Univ.,  Villeurbanne  (France).  Section  of 
Freshwater  Ecology. 
M.  Bournaud,  H.  Tachet,  and  A.  L.  Roux. 
Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 
AHBSA8,  No.  1/2,  p  25-51,  June  1987.  15  fig,  3 
tab,  52  ref. 

Descriptors:  'Reservoirs,  'Rhone  River,  'Seasonal 
variation,  'Macroinvertebrates,  'Limnology,  'Spe- 
cies composition,  Ecological  effects,  Population 
dynamics,  Aquatic  animals,  Aquatic  habitats, 
Rivers,  France,  Flushing,  Hydrologic  properties. 

The  ecological  ramifications  of  seasonal  and  hy- 
drological  influences  on  macroinvertebrates  of  the 
Rhone  River  (France)  are  discussed.  The  taxa  are 
classified  according  to  the  correlation  with  differ- 
ent time  scales  of  discharge  (spates  and  tendancy 
discharge)  and  seasonal  variables  (day  length  and 
water  temperature).  The  influence  of  the  flush-out 
of  an  upstream  reservoir  was  also  examined.  The 
predominance  of  hydrological  variables  is  the  most 
important  factor  that  determines  the  functional 
characteristics  of  the  species  groups.  The  fauna  are 
linked  to  flow  rate  variations  and  to  the  time  scale 
of  these  variations.  (Author's  abstract) 
W88-09881 


REED  DECAY  AT  LAKE  CONSTANCE  (UN- 
TERSEE)  OBSERVATIONS  AND  INVESTIGA- 
TIONS (DAS  SCHILFSTERBEN  AM  BODEN- 
SEE  -  UNTERSEE  BEOBACHTUNGEN,  UN- 
TERSUCHUNGEN  UND  GEGENMASSNAH- 
MEN), 

For  primary  bibliographic  entry  see  Field  5C. 
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FUNGAL  PARASITISM  OF  PLANKTONIC 
ALGAE  IN  SHEARWATER:  I.  OCCURRENCE 
OF  ZYGORHIZIDIUM  AFFLUENS  CANTER 
ON  ASTERIONELLA  FORMOSA  HASS.  IN  RE- 
LATION TO  THE  SEASONAL  PERIODICITY 
OF  THE  ALGA, 

Firat  Univ.,  Elazig  (Turkey).  Dept.  of  Biology. 
B.  Sen. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 
AHBSA8,  No.  1/2,  p  101-127,  June  1987.  14  fig,  1 
tab,  37  ref. 

Descriptors:  'Fungi,  'Algae,  'Parasitism,  'Season- 
al variation,  'Limnology,  'Temperature  effects, 
Diatoms,  Shearwater  Lake,  Aquatic  plants,  Aquat- 
ic habitats,  Population  dynamics,  Epidemics. 

The  seasonal  periodicity  of  Asterionella  formosa 
Hass.  in  Shearwater  Lake  in  Wiltshire,  England 
was  studied  for  three  years  paying  particular  atten- 
tion to  the  occurrence  of  the  chytrid  Zygorhizi- 
dium  affluens  Canter  on  the  diatom  and  to  the 
effect  of  parasitism  on  the  seasonal  cycle.  Most  of 


the  planktonic  algae  are  infected  by  fungi  but 
parasitic  infection  was  the  heaviest  on  A.  formosa. 
Three  major  epidemics  occurred  during  the  vernal 
development  of  Asterionella  lasting  for  two 
months  on  each  occasion.  Occurrence  of  epidemics 
of  Z.  affluens  was  unpredictable  but  coincided 
with  high  Asterionella  numbers.  Chytrids  could 
occur  any  time  of  the  year  and  temperature  seems 
to  be  the  only  factor  affecting  the  occurrence  of 
epidemics.  The  occurrence  of  epidemics  generally 
coincided  with  very  cold  periods.  The  effects  of 
the  remaining  physical-chemical  factors  are  ob- 
scure. The  degree  of  infection  depends  on  the 
relative  growth  rate  of  both  host  and  parasite.  The 
highest  infection  rate  was  63%.  A  frustule  size  of 
Asterionella  from  49  microns  to  57  microns  was 
most  susceptible  to  fungal  attack  whatever  the  host 
population  size.  Average  number  of  cells  per  As- 
terionella colony  did  not  show  a  definite  correla- 
tion with  epidemics.  Ratio  of  dead  cells  to  live 
cells  increases  during  epidemics.  Restriction  on  the 
rate  of  increase  of  Asterionella  appears  to  be  relat- 
ed to  the  degree  of  fungal  infection  of  the  popula- 
tion. Decline  of  Asterionella  during  severe  epide- 
mics favored  the  growth  of  other  diatoms.  It  is 
concluded  that  parasitism  is  clearly  one  of  the 
factors  responsible  for  the  decline  in  the  numbers 
of  Asterionella.  However,  the  epidemics  did  not 
eliminate  the  Asterionella  population.  Asterionella 
increased  after  the  most  severe  epidemics.  Fungal 
epidemics  did  not  alter  the  normal  seasonal  perio- 
dicity of  the  alga.  (See  also  W88-09884)  (Author's 
abstract) 
W88-09883 


FUNGAL  PARASITISM  OF  PLANKTONIC 
ALGAE  IN  SHEARWATER:  II.  A  STUDY  OF 
THE  CHYTRID  PARASITES  OF  THE  DIATOM 
FRAGILARIA  CROTONENSIS  KITTON, 

Firat  Univ.,  Elazig  (Turkey).  Dept.  of  Biology. 
B.  Sen. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 
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tab,  13  ref. 

Descriptors:  'Fungi,  'Algae,  'Parasitism,  'Season- 
al variation,  'Limnology,  'Population  dynamics, 
Diatoms,  Shearwater  Lake,  Aquatic  plants,  Aquat- 
ic habitats,  Ecological  effects,  Epidemics. 

Parasitism  of  Fragilaria  crotonensis  Kitton  was 
studied  for  three  years  in  Shearwater  Lake,  Wilt- 
shire, England.  F.  crotonensis  was  represented 
only  by  rod-type  filaments  which  may  possibly  be 
infected  by  two  morphologically  similar  chytrids: 
Rhizophydium  fragilariae  Canter  and  species  3. 
The  occurrence  of  epidemics  was  irregular  and 
usually  coincided  with  the  periods  of  active 
growth  of  the  diatom.  However,  at  one  stage  an 
epidemic  was  synchronous  with  a  declining  host 
population.  No  single  or  group  of  factors  could  be 
demonstrated  to  explain  the  occurrence  of  the  epi- 
demics. During  the  longest  and  the  most  severe 
epidemic,  development  of  a  second  attack  indicat- 
ed that  the  development  of  chytrids  can  continue 
stage  after  stage  for  a  long  time  if  the  conditions 
are  favorable.  Fungal  infections  consisted  mainly 
of  encysted  zoospores  and  mature  sporangia.  At 
least  50  fils./ml.  of  Fragilaria  appears  to  be  a 
requirement  for  the  fungus  to  reach  epidemic  pro- 
portions. Epidemics  usually  behan  with  high  num- 
bers of  mature  sporangia  and  the  most  severe  epi- 
demic was  characterized  by  large  numbers  of  rest- 
ing spores.  Empty  sporangia  were  found  during 
only  the  most  severe  and  the  longest  epidemic. 
Highest  infection  rate  was  55%.  Distinct  frustule 
lengths  of  Fragilaria  were  present  and  some  were 
infected  more  than  others.  The  effects  of  parasitism 
on  the  numbers  of  Fragilaria  remained  obscure. 
The  occurrence  of  parasitism  did  not  noticeably 
affect  the  population  growth  pattern  of  the  diatom. 
Ratio  of  dead  cells  to  live  cells  increased  during  all 
the  epidemics.  The  autumn  maximum  of  Fragilaria 
was  later  and  smaller  in  size  during  an  epidemic 
than  at  other  times  when  infections  were  not 
present.  (See  also  W88-09883)  (Author's  abstract) 
W88-09884 


LIMNOLOGICAL  FEATURES  OF  A  PUERTO 
RICAN  RESERVOIR, 
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)escriptors:  'Rainfall,  'Puerto  Rico,  'Reservoirs, 
Lake  La  Plata,  'Eutrophication,  'Limnology, 
Seasonal  variation,  'Limiting  nutrients,  Primary 
iroductivity,  Phytoplankton,  Macrophytes,  Algae, 
_akes.  Weather  data  collections,  Hydrology,  Ther- 
nal  stratification,  Storms,  Tropical  regions. 

„ake  La  Plata  in  northeastern  Puerto  Rico  was 
ampled  for  a  period  of  one  year  and  data  collected 
vere  used  in  combination  with  historical  meteoro- 
ogical  data  to  develop  a  generalized  idea  of  how 
his  tropical  reservoir  normally  functions.  Al- 
hough  the  lake  is  basically  warm  monomictic  the 
:ombination  of  a  hydrology  characterized  by  weak 
easonality  and  relatively  high  rainfall  and  a  moun- 
ainous  topography  providing  wind  protection  re- 
ults  in  the  development  of  a  pattern  in  which 
torm  events  may  dictate  the  structure  of  the  reser- 
'oir  at  virtually  any  time  of  year.  The  lake  is 
isually  thermally  stratified  and  shows  a  strong 
ixycline.  The  vertical  and  horizontal  nutrient  dis- 
ribution  reflects  heavy  tributary  loading,  high 
netabolic  rates  and  nitrogen  limitation.  Overall, 
he  system  appears  to  be  converting  high  nutrient 
oads  into  primary  production  without  developing 
>loom  concentrations  of  algae.  Upstream,  respira- 
ion  and  assimilation  are  apparently  high  and  phy- 
oplankton  activities  account  for  the  metabolism  of 
he  system;  downstream,  the  reservoir  is  dominat- 
:d  by  the  macrophyte,  Eichornia  crassipes.  La 
'lata  presents  a  good  opportunity  to  study  the 
nteractions  of  macrophytes  and  phytoplankton  in 
i  tropical  ecosystem.  (Author's  abstract) 
V88-09885 


vlACROZOOBENTHOS  OF  STRUMA  RIVER: 

IN  EXAMPLE  OF  A  RECOVERED  COMMU- 

«TY    AFTER    THE    ELIMINATION    OF    A 

iEAVY   INDUSTRIAL   IMPACT   WITH   SUS- 

'ENDED  MATERIALS, 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

?or  primary  bibliographic   entry   see   Field   5G. 
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ab,  35  ref. 

Descriptors:  'Shoal  Lake,  'Limnology,  'Macro- 
phytes, 'Light  quality,  'Species  composition, 
'Population  dynamics,  Biomass,  Seasonal  varia- 
:ion,  Chlorophyll  a,  Statistical  methods,  Carbohy- 
drates, Lakes,  Manitoba,  Canada. 

Submerged  aquatic  macrophyte  communities  were 
studied  over  a  depth  range  of  14  m  in  Shoal  Lake, 
Manitoba,  on  the  Precambrian  Shield,  where  tem- 
perature stratification  was  not  pronounced.  Light 
was  a  major  factor  influencing  community  diversi- 
ty and  biomass.  Chlorophyll  content  of  Potamoge- 
ton  foliosus,  P.  zosteriformis,  Elodea  canadensis, 
Najas  flexilis,  Myriophyllum  exalbescens  and  Cera- 
tophyllum  demersum  was  variable,  but  significant 
positive  correlations  were  found  between  water 
depth  and  chlorophyll  a  and  total  chlorophyll  con- 
tent for  at  least  part  of  the  season  for  all  species 
except  P.  foliosus.  Chlorophyll  a:b  ratios  showed 
inconsistent  trends  with  water  depth  for  different 
species  and  times.  Soluble  protein  content  showed 
some  significant  positive  correlations  with  depth. 
Only  one  negative  correlation  was  found  between 
depth  and  soluble  protein.total  chlorophyll  ratios. 
Soluble  carbohydrate  content  was  positively  asso- 
ciated with  depth  in  some  instances,  and  negatively 
or  not  at  all  in  others.  Soluble  carbohydrate:total 
chlorophyll  ratios  were  strongly  negatively  corre- 


lated with  depth  for  several  species.  Other  factors 
besides  light  were  probably  also  operating  to  influ- 
ence chlorophyll,  soluble  protein  and  soluble  car- 
bohydrate content  of  macrophytes  in  the  study 
area.  (See  also  W88-09888)  (Author's  abstract) 
W88-09887 


AQUATIC  MACROPHYTES  IN  SHOAL  LAKE 

(MANITOBA  -  ONTARIO):  II.  SEASONAL  AND 
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IN    RELATION    TO    TEMPERATURE    AND 
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Descriptors:  'Shoal  Lake,  'Limnology,  'Macro- 
phytes, 'Biomass,  'Species  composition,  'Temper- 
ature effects,  'Water  chemistry,  Seasonal  varia- 
tion, Chlorophyll  a,  Hydrogen  ion  concentration, 
Limiting  nutrients,  Statistical  methods,  Lakes, 
Chemical  properties,  Alkalinity,  Phosphorus,  Ni- 
trogen, Manitoba,  Canada. 

Seasonal  and  local  chlorophyll  content  was  exam- 
ined in  Potamogeton  foliosus,  P.  zosteriformis, 
Elodea  canadensis,  Myriophyllum  exalbescens  and 
Ceratophyllum  demersum  with  respect  to  tempera- 
ture and  eight  water  chemistry  parameters  in  Shoal 
Lake.  Chlorophyll  content  increased  significantly 
with  time  in  E.  canadensis  and  C.  demersum,  and 
decreased  in  P.  foliosus.  Chlorophyll  content  was 
significantly  positively  correlated  with  seasonal 
temperatures  in  E.  canadensis,  C.  demersum  and  P. 
zosteriformis,  and  negatively  correlated  in  P.  folio- 
sus. Of  the  water  chemistry  parameters  examined, 
pH,  total  alkalinity,  inorganic  phosphorus  and  total 
inorganic  nitrogen  were  correlated  with  chloro- 
phyll content,  but  only  in  some  species.  Stepwise 
multiple  regression  analysis  identified  the  major 
parameters  that  appeared  to  be  related  to  chloro- 
phyll content  for  each  species.  Seasonal  and  local 
chlorophyll  a:b  ratios  were  correlated  with  identi- 
fiable parameters  only  for  E.  canadensis  and  P. 
foliosus.  The  results  underline  the  differences 
which  exist  between  macrophyte  species  with  re- 
spect to  metabolism  in  natural  environments  and 
suggest  that  many  factors  probably  act  together  to 
influence  chlorophyll  concentrations  in  different 
macrophytes.  (See  also  W88-09887)  (Author's  ab- 
stract) 
W88-09888 


CYCLOPOID  COPEPODS  IN  MARGINAL 
HABrTATS:  ABIOTIC  CONTROL  OF  POPULA- 
TION DENSITIES  IN  ANTHROPOGENIC 
ACIDIC  LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

For   primary  bibliographic   entry   see   Field   5G. 
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ALTITUDINAL  ZONATION  IN  A  ROCKY 
MOUNTAFN  STREAM, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
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Descriptors:  'Altitude,  'Alpine  regions,  'Streams, 
•Limnology,  'Aquatic  plants,  'Macroinverte- 
brates,  'Aquatic  habitats,  Biomass,  Species  compo- 
sition, Zooplankton,  Temperature  effects,  Rocky 
Mountains,  Algae,  Physicochemical  properties, 
Tundra. 

Gradients  of  physicochemistry,  aquatic  vegetation, 
and  macroinvertebrates  were  investigated  along 
the  longitudinal  profile  of  a  pristine  stream  from 
alpine  tundra  to  plains.  Rhithron  characteristics 
were  maintained  over  nearly  the  entire  stream 
course,  with  an  abrupt  transition  to  potamon  ther- 
mal conditions  in  lower  reaches.  Aquatic  angio- 
sperms,  absent  from  mountain  sites,  were  abundant 
in  the  plains  stream.  Epilithon  biomass  exhibited  a 
bimodal  pattern  with  maxima  in  the  headwaters 
(bryophytes)  and  plains  (chlorophytes).  Abundant 


species  of  epilithic  algae  were  either  euryzonal,  or 
restricted  to  upper  or  lower  sites.  Total  zoobenthos 
density  and  biomass  exhibited  three-fold  and  six- 
fold increases,  respectively,  from  tundra  to  plains. 
The  downstream  increase  in  species  diversity  ex- 
hibited a  sigmoid  pattern.  Zoobenthic  species  dis- 
tributions are  categorized  into  four  major  altitudi- 
nal  patterns.  A  faunal  discontinuity  between  the 
lower  foothills  and  plains  corresponds  to  the  tran- 
sition from  rhithron  to  potamon  conditions.  Tem- 
perature, food,  aquatic  plants,  and  possibly  biotic 
interactions  appear  important  in  structuring  faunal 
patterns.  (Author's  abstract) 
W88-09890 


PHYTOPLANKTON  COMPOSITION  AND  DY- 
NAMICS IN  THE  RrVER  MEUSE  (BELGIUM), 
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Descriptors:  'Eutrophication,  'Meuse  River, 
'Water  pollutiobn  effects,  'Population  dynamics, 
'Phytoplankton,  'Species  composition,  Hydrolo- 
gy, Aquatic  plants,  Aquatic  habitats,  Diatoms, 
Algae,  Comparison  studies,  Belgium,  Biomass, 
Limnology,  Hydrological  properties,  Nutrient  en- 
richment, Temperature  effects,  Flow  rates,  Season- 
al variation,   Light  penetration,   Europe,   Rivers. 

During  1983  and  1984,  the  phytoplankton  of  the 
river  Meuse  (Belgium)  was  observed  in  a  reach 
between  km  480  and  km  500.  The  phytoplankton  is 
dominated  by  diatom  and  green  algae  (respectively 
62%  and  26%  of  the  237  recorded  taxa).  The 
number  of  true  planktonic  forms  is  small:  most  of 
the  suspended  algae  are  tychoplanktonic.  Howev- 
er, the  true  plankters  largely  dominate  in  density 
and  biomass.  The  maximal  cell  density  was  39,000 
cells/ml  and  was  recorded  during  a  very  low 
period.  The  maximal  biomass  was  about  1 20  mg/cu 
m  chlorophyll  a.  The  seasonal  successions  seem  to 
be  contolled  by  flow  rate,  temperature  and  avail- 
able light:  a  typical  alternance  of  diatoms  (spring, 
autumn)  and  green  algae  (summer)  occured.  The 
similarity  with  other  data  from  the  river  Meuse 
and  from  other  large  European  rivers  is  discussed. 
As  a  consequence  of  growing  nutrient  enrichment, 
these  systems  show  a  recent  increase  of  cell  densi- 
ties of  eutrophic  taxa  and  plankton  biomass,  which 
are  contolled  mostly  by  physical  parameters.  (Au- 
thor's abstract) 
W88-09891 


PHYTOPLANKTON  STUDIES  IN  THE  SZI- 
GETKOZ  SECTION  OF  THE  DANUBE 
DURING  1981-1982, 

Magyar  Tudomanyos  Akademia,  Budapest.  Station 

for  Danube  Research. 

K.  T.  Kiss. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  78,  No.  2,  p  247-273,  September  1987.  5  fig,  3 

tab,  36  ref. 

Descriptors:  'Algae,  'Diatoms,  'Danube  River, 
'Phytoplankton,  'Limnology,  Species  composi- 
tion, Biomass,  Seasonal  variation,  Aquatic  plants, 
Aquatic  habitats,  Eutrophication,  Szigetkoz, 
Trophic  level,  Rivers,  Hydrology,  Hungary. 

In  the  Szigetkoz  area  of  Hungary,  the  Danube,  its 
side  channels  and  odd  branches  form  a  uniform 
water  system.  The  changes  of  phytoplankton  in  the 
arms  of  the  Danube  were  studied  under  various 
hydrological  situations  and  200  algal  taxa  were 
identified,  a  high  proportion  of  which  being  spo- 
radic only.  During  the  vegetation  period  diatoms 
dominated,  particularly  the  species  of  Thalassiosir- 
aceae.  The  predominance  of  species  of  Crypto- 
monas,  Chroomonas,  Synura  as  well  as  some  spe- 
cies belonging  to  the  order  Chlorococcales  was 
also  observed.  As  discharge  of  the  Danube  de- 
creases phytoplankton  increases.  Water  blooms 
also  occurred  frequently.  In  such  periods,  the 
actual  trophicity  of  the  Danube  and  its  channel 
system  was  eutrophic,  eupolytrophic.  The  rate  of 
discharge  of  the   Danube   and   the  relative  flow 
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velocities  in  the  main  channel  and  the  side  channel 
system  of  it  also  play  an  important  role  in  phyto- 
plankton  similarity  relationships.  The  section  of  the 
Danube  in  the  region  of  Kis  Alfold,  and  the  Sziget- 
koz  and  Csallokoz  side  channels  within  that  sec- 
tion, are  basically  involved  in  the  natural  self- 
purification  and  biogenic  oxygen  production  proc- 
esses of  the  Danube.  (Author's  abstract) 
W88-09892 


ALGAE  IN  GROUND  WATERS  BELOW  THE 
ACTIVE  STREAM  OF  A  RIVER  (BASIN  OF 
THE  MORAVA  RIVER,  CZECHOSLOVAKIA), 

Ceskoslovenska  Akademie  Ved,  Trebon.  Dept.  of 

Hydrobotany. 

A.  Poulickova. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 

Vol.  78,  No.  1,  p  65-88,  May  1987.  9  fig,  2  tab,  40 

ref. 

Descriptors:  'Morava  River,  'Groundwater, 
•Cyanophyta,  *Species  composition,  'Limnology, 
•Seasonal  variation,  Population  dynamics,  Spatial 
distribution,  Survival,  Algae,  Plankton,  Czechoslo- 
vakia. 

In  a  4-yr.  period  (1981-1985)  49  samples  were 
taken  and  more  than  200  specimens  of  ground 
waters  below  the  active  stream  of  the  Morava 
River  were  processed  from  3  localities:  the  Truso- 
vicky  brook  at  Belkovice,  the  Morava  River  at 
Chomoutov,  the  Morava-MILO  in  Olomouc 
(North  Moravia,  Czechoslovakia).  In  the  aphotic 
environment  of  the  shallow  ground  phototrophic 
organisms  survived  for  a  relatively  long  time  in  a 
viable  state;  in  some  cases  they  even  reproduced. 
They  must  thus  be  included  in  evaluation  of  bio- 
logical condition  in  those  habitats.  The  quantitative 
occurrence  of  blue-green  algae  and  algae  both  in 
surface  water  and  in  shallow  horizons  of  the 
ground  is  subject  to  seasonal  changes.  At  the  hori- 
zon 15  cm  below  the  bottom  a  slight  shift  com- 
pared with  the  situation  on  the  surface  can  be 
observed.  At  deeper  horizons  seasonal  variations 
are  inconspicuous  and  numbers  of  algae  at  a  very 
low  level.  It  is  probable  that  the  colonization  ex- 
hibited diurnal  changes  from  the  quantitative  view- 
point, but  this  finding  still  needs  to  be  documented. 
The  number  of  algae  decreased  in  the  downward 
direction.  The  species  composition  of  the  phyto- 
cenose  of  the  ground  waters  of  the  riverside  is 
very  varied,  with  common  benthic  as  well  as 
plankton  species  occurring  there.  They  are  mostly 
diatoms,  the  other  groups  of  algae  being  represent- 
ed less.  From  among  green  coccal  algae  the  most 
widely  represented  is  the  genu  Scenedesmus.  (Al- 
exander-Pl  1) 
W88-09894 


BIOMASS,  STAND  AREA,  PRIMARY  PRO- 
DUCTION CHARACTERISTICS  AND  OXYGEN 
REGIME  OF  THE  CERATOPHYLLUM  DE- 
MERSUM  L.  POPULATION  IN  LAKE  VECH- 
TEN,  THE  NETHERLANDS, 
Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
Vijverhof  Lab. 

E.  P.  H.  Best,  and  J.  H.  A.  Dassen. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  76,  No.  4,  p  347-367,  November  1987.  5  fig,  5 
tab,  36  ref. 

Descriptors:  *Lake  Vechten,  'Aquatic  plants, 
•Limnology,  'Macrophytes,  'Primary  productivi- 
ty, Biomass,  Isotope  studies,  Standing  crop,  Dis- 
solved oxygen,  Cycling  nutrients,  Organic  carbon, 
Aquatic  habitats,  Species  composition,  Population 
dynamics,  Seasonal  variation,  Limiting  nutrients, 
Chlorophyll  a,  Lakes,  Netherlands. 

In  1973  three  depth  classes  of  the  littoral  macro- 
phyte  Ceratophyllum  demersum  L.,  rooting  at 
depths  of  1,2  and  3  m,  were  discernible  in  Lake 
Vechten  in  terms  of  growth  characteristics.  The  3 
m  depth  class  started  to  disappear  in  1979  enabling 
the  2  m  depth  class  to  occupy  new  areas.  The  area 
colonized  by  the  C.  demersum  L.  population  de- 
creased in  1980,  and  the  seasonal  net  production 
rale  decreased.  The  molar  ratio  gross  02 
production:C  fixed  varied  with  season.  The  respi- 
ration of  the  community  ranged  from  37  to  89%  of 
gross  production.  The  carbon  fixation  rates  were 


highest  in  the  upper  0.40  m  of  the  vegetation.  The 
carbon  fixation  of  the  community  occurred  largely 
by  the  macrophyte.  A  considerable  part  of  the 
fixed  radioactivity  (2.1  to  39.3%,  largely  sugar) 
leaked  out  of  the  macrophyte  upon  shaking.  Peri- 
phyton  contributed  0.1  to  5.0%  to  the  community 
fixation  and  excretion  ranged  from  0.3  to  21.9%  of 
the  14C  fixed  in  the  incubation  vessel.  The  ratio 
chlorophyll  a:b  decreased  from  the  macrophyte 
apex  downwards  from  4.1  to  2.6.  The  conservative 
carbon  budget,  made  for  the  2  m  depth  class  in 
1978,  indicated  an  annual  gross  production  rate  of 
297.81  g  C/sq  m/y,  of  which  the  following  losses 
occurred:  4.79  g  C  as  maintenance  and  43.43  g  C  as 
growth  respiration,  18.66  g  C  as  excretion,  121.70 
g  C  as  leakage.  Detritus  formation  amounted  to 
98.90  g  C/sq  m/y.  The  oxygen  exchange  of  the  C. 
demersum  community  over  24  hours,  as  measured 
in  enclosures,  ranged  from  0.93  to  -2.66  g  02/sq 
m/d.  The  oxygen  production  was  higher  in  the 
morning  than  in  the  afternoon,  while  its  consump- 
tion occurred  mainly  in  the  first  half  of  the  night  in 
spring  and  early  summer  and  in  the  second  half  of 
the  night  in  autumn,  largely  in  the  water  column, 
but  also  at  the  bottom.  (Author's  abstract) 
W88-09895 


ZOOPLANKTON  ABUNDANCE  AND  SPECIES 
COMPOSITION  IN  LAGUNA  LA  ORSINERA, 
A  VENEZUELAN  FLOODPLAIN  LAKE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Zoology. 
S.  Twombly,  and  W.  M.  Lewis. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  79,  No.  1,  p  87-107,  December  1987.  9  fig,  1 
tab,  38  ref.  NSF  Grants  DEB  8116725,  BSR 
8315410,  and  BSR  8604655. 

Descriptors:  'Laguna  la  Orsinera,  'Floodplain 
lakes,  'Limnology,  'Species  composition,  'Zoo- 
plankton,  Seasonal  variation,  Biomass,  Phytoplank- 
ton,  Food  chains,  Food  habits,  Ecological  effects, 
Lakes,  Venezuela,  Temperature  effects,  Light 
quality,  Dissolved  oxygen,  Population  dynamics. 

Laguna  la  Orsinera,  a  lake  lying  in  the  floodplain 
of  the  lower  Orinoco  River,  was  sampled  four 
days  per  week  between  late  June  and  late  Decem- 
ber of  1984.  Over  the  same  interval,  measurements 
were  made  of  temperature,  oxygen,  transparency, 
and  lake  volume.  During  June,  while  the  lake  was 
shallow,  turbid,  and  still  isolated  from  the  Orinoco 
River,  the  densities  of  all  zooplankton  species  were 
extremely  low.  Increases  in  the  abundance  of  se- 
lected populations,  probably  involving  resting 
stages,  began  three  weeks  prior  to  inundation  of 
the  lake  by  the  Orinoco  River  in  late  July.  An 
extended  sequence  of  species  replacements  ex- 
tended through  December,  six  weeks  after  the 
drainage  of  the  lake  into  the  river.  Cladocerans, 
which  reached  substantial  densities  (mean,  45/ 
liter),  were  almost  entirely  restricted  to  the  first 
two  months  of  this  sequence.  Declines  in  popula- 
tions of  cladocerans  coincided  with  high  densities 
of  Chaoborus,  a  zooplankton  predator.  Populations 
of  three  copepod  species  (two  diatomids,  one  cy- 
clopoid)  expanded  just  after  inundation  of  the  lake, 
but  reached  their  peak  abundances  more  slowly, 
and  persisted  in  abundance  until  December.  Ro- 
tifers were  also  abundant;  the  peaks  in  abundance 
of  rotifer  species  were  spread  from  early  July  to 
December,  and  suggest  differential  responses  to 
changing  abundance  and  composition  of  phyto- 
plankton  foods.  Comparisons  with  two  tropical 
lakes  not  occupying  floodplains  indicate  that,  on  an 
annual  basis,  Laguna  la  Orsinera  has  a  higher  spe- 
cies diversity  and  a  greater  degree  of  equitability 
among  species  than  would  be  expected  for  non- 
floodplain  lakes.  This  is  consistent  with  the  hy- 
pothesis that  externally-driven  physical  and  chemi- 
cal changes  in  the  lake  induce  a  greater  range  of 
environmental  conditions  in  floodplain  lakes.  The 
greater  range  of  conditions  leads  to  a  more  exten- 
sive sequence  of  species  replacements  and  allows  a 
greater  number  of  species  to  reach  significant 
abundance.  (Author's  abstract) 
W88-09896 


NITROGEN  BUDGET  OF  AN  OLIGOTROPHY 
COLD  WATER  POND, 

Oregon  Univ.,  Eugene.  Dept.  of  Biology. 
W.  K.  Dodds,  and  R.  W.  Castenholz. 


Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  79,  No  4,  p  343-362,  April  1988.  2  fig,  7  tab, 
68  ref.  National  Institutes  of  Health  BSRG  Grant 
S07  RR  07080. 

Descriptors:  'Mare's  Egg  Spring,  'Nitrogen 
budget,  'Oligotrophic  lakes,  'Limnology,  Limiting 
nutrients,  Cycling  nutrients,  Nitrates,  Phosphates, 
Light  quality,  Temperature  effects,  Ponds,  Lakes, 
Oregon. 

Inflows  and  outflows  of  nitrogen  were  quantified 
for  Mare's  Egg  Spring,  a  50  m  wide,  oligotrophic, 
spring-fed  pond  in  Oregon.  The  nitrogen  fixing 
cyanobacterium  Nostoc  pruniforme  was  extremely 
abundant.  The  pond  was  a  constant  4.6  C,  always 
low  in  total  combined  nitrogen,  and  high  in  soluble 
reactive  phosphate.  Light  was  the  only  apparent 
variable  environmental  parameter.  Major  nitrogen 
influxes  were:  solutes  in  inflowing  water  (48%), 
tree  bole  infall  (27%),  beaver  excretion  (15%),  dry 
atmospheric  deposition  (3.8%),  and  in  situ  nitrogen 
fixation  (3.8%),  with  other  combined  N  inputs  < 
3%.  Nitrogen  effluxes  were:  solutes  in  outflowing 
water  (42%),  burial  (41%),  and  particulate  outflow 
(16%),  with  all  other  outputs  <  1%.  Calculations 
of  output  and  input  of  nitrogen  agreed  within  10%. 
The  concentration  of  dissolved  combined  nitrogen 
in  the  pond  was  controlled  by  the  nitrogen  content 
of  the  incoming  water  since  all  organismically 
mediated  fluxes  in  the  pond  <  10%  of  the  total 
incoming  nitrogen  flux  and  relative  amounts  of 
dissolved  organic  N  and  N03(-)  did  not  change 
upon  passage  through  the  pool.  Comparisons  with 
other  nitrogen  budgets  show  that  this  pond  is  like  a 
stream  with  respect  to  factors  influenced  by  water 
replacement  nutrient  spiraling,  and  relative  impor- 
tance of  nitrogen  fixation  as  compared  to  external 
loading  and  like  a  lake  with  respect  to  storage  of 
litter  infall  (sedimentary  burial).  (Author's  ab- 
stract) 
W88-09897 


COMMON  LOON  REPRODUCTION  AND 
CHICK  FEEDING  ON  ACIDIFIED  LAKES  IN 
THE  ADIRONDACK  PARK,  NEW  YORK, 

State  Univ.  of  New  York,  Syracuse.  Coll.  of  Envi- 
ronmental Science  and  Forestry. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09908 


BREEDING  BIOLOGY  OF  TREE  SWALLOWS 
IN  RELATION  TO  WETLAND  ACIDITY, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09909 


LEAF  DECOMPOSITION  IN  AN  OZARK  CAVE 
AND  SPRING, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Zoology. 
P.  P.  Brussock,  L.  D.  Willis,  and  A.  V.  Brown. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  3,  p  263-269,  June  1988.  3  fig,  1  tab,  21  ref. 

Descriptors:  'Leaves,  'Decomposing  organic 
matter,  'Biodegradation,  'Caves,  'Macroinverte- 
brates,  'Limnology,  Light  quality,  Liminting  nutri- 
ents, Temperature  effects,  Streams,  Detritus,  Oak 
trees,  Flow  rates,  Springs,  Karst. 

Decomposition  of  leaves  was  compared  among 
sites  in  a  stream  that  originates  deep  in  a  cave  and 
then  emerges  as  a  spring  brook.  White  oak  (Quer- 
cus  alba)  leaf  packs  and  plastic  controls  were 
placed  in  four  similar  riffle  areas:  (1)  in  the  cave 
above  a  sink  hole;  (2)  in  the  cave  below  a  sink  hole; 
(3)  in  the  spring  under  an  overhang;  and  (4)  in  the 
spring  exposed  to  direct  sunlight  (through  a  forest 
canopy).  Flow,  temperature,  and  other  aspects  ol 
physical-chemical  water  quality  were  constant 
among  sites  while  availability  of  natural  leaf  liter, 
food  abundance  and  variety,  light,  and  the  numbei 
and  types  of  invertebrates  varied.  Processing  rates 
(-k)  at  the  cave  sites  (1  =  0.0075,  2  =  0.0085)  were 
faster  than  rates  for  white  oak  reported  for  surface 
streams,  despite  a  paucity  of  invertebrates  in  the 
cave  and  similar  temperatures.  Leaf  packs  which 
received  sunlight  had  ten  times  more  invertebrates 
associated  with  them  than  those  under  the  over- 
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iang,  but  similar  processing  rates  (0.019  and  0.024 
espectively).  Because  of  these  results,  we  suspect 
hat  the  decomposition  rates  outside  the  cave  were 
aster  due  to  factors  other  than  the  macroinverte- 
irates.  (Author's  abstract) 
V88-09924 


JESTON  AND  DISSOLVED  ORGANIC 
CARBON  TRANSPORT  DURING  STORM 
•TOWS  IN  A  NATURAL  AND  A  DISTURBED 
X)ASTAL  PLAIN  STREAM, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
;or  primary  bibliographic  entry  see  Field  5B. 
V88-09925 


EFFECTS  OF  FRESHWATER  MACROPHYTES 
)N  SEDIMENT  CHEMISTRY, 

^rmy  Engineer  Waterways  Experiment  Station, 

/icksburg,  MS.  Environmental  Lab. 

t  L.  Chen,  and  J.  W.  Barko. 

■ournal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

>Jo.  3,  p  279-289,  June  1988.  5  fig,  1  tab,  25  ref. 

Descriptors:  'Aquatic  plants,  'Sediments,  'Macro- 
ihytes,  'Water  chemistry,  'Cycling  nutrients, 
'Limnology,  Chemical  properties,  Spatial  distribu- 
ion,  Limiting  nutrients,  Bioaccumulation,  Nutri- 
tnts,  Nitrogen,  Phosphorus,  Nutrients. 

Changes  in  the  vertical  distribution  of  sediment 
edox  potential  and  nutrient  availability  were  ex- 
imined  during  the  growth  of  freshwater  macro- 
>hytes  in  a  greenhouse  facility.  Sagittaria  latifolia, 
in  emergent  macrophyte  species  with  an  extensive 
oot  system,  markedly  affected  sediment  redox, 
esulting  in  a  change  from  reduced  to  excised 
:onditions  within  six  weeks.  In  contrast,  Hydrilla 
/erticillata,  a  submersed  macrophyte  species  with  a 
■datively  minor  root  system,  did  not  appreciably 
liter  sediment  redox.  Nutrient  uptake  by  both  spe- 
:ies  substantially  reduced  concentrations  of  nitro- 
gen and  phosphorus  in  sediments.  Decreased  con- 
:entrations  of  sediment  nutrients  appear  to  have 
esulted  primarily  from  nutrient  uptake  by  macro- 
>hytes  rather  than  from  change  in  sediment  redox 
xrtential.  (Author's  abstract) 
W88-09926 


VARIABILITY  IN  BENTHIC  INVERTEBRATE 
DENSITY  ESTIMATES  FROM  STREAM  SAM- 
PLES, 

-hadwick  and  Associates,  Littleton,  CO. 

3.  P.  Canton,  and  J.  W.  Chadwick. 

lournal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  291-297,  June  1988.  1  fig,  2  tab,  22  ref. 

Descriptors:  'Benthos,  'Macroinvertebrates, 
'Population  density,  'Limnology,  'Statistical 
methods,  Data  interpretation,  Mathematical  stud- 
es,  Species  composition,  Streams  biota. 

Ilie  problem  of  variability  in  benthic  density  esti- 
mates from  stream  sampling  was  reassessed  using 
iata  from  a  number  of  stream  studies.  When  data 
were  analyzed  assuming  a  negative  binomial  distri- 
bution and  a  tolerated  precision  of  40%  of  the 
mean,  it  was  apparent  that  earlier  estimates  of 
hundreds  of  samples  required  to  estimate  density 
were  inaccurate.  Based  on  total  numbers  of  orga- 
nisms, in  most  cases,  six  samples  were  sufficient  for 
J  precision  of  40%.  From  three  samples  on,  varia- 
bility (as  measured  by  the  coefficient  of  variation) 
actually  increased  with  increased  number  of  sam- 
ples. Examination  of  two  long-term  studies  re- 
vealed that  taking  three  samples  yielded  reliable 
estimates  of  benthic  density  with  reasonable  coeffi- 
cients of  variation.  However,  such  sampling 
schemes  yielded  significantly  lower  numbers  of 
species  than  when  six  or  12  samples  were  taken.  It 
is  suggested  that  six  replicates,  each  a  composite  of 
two  samples,  would  be  sufficient  for  stream  stud- 
ies, by  providing  a  reliable  estimate  of  total  density 
and  a  fairly  complete  species  list.  (Author's  ab- 
stract) 
W88-09927 


MUSSEL  FAUNA  ASSOCIATED  WITH  WING 
DAMS  IN  POOL  7  OF  THE  MISSISSIPPI 
RIVER, 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

A.  C.  Miller. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  299-302,  June  1988.  1  tab,  11  ref. 


Descriptors:  'Mussels,  'Mississippi  River,  'Species 
composition,  Population  dynamics,  Limnology, 
Dams,  Rivers,  Sampling,  Mollusks. 

Twenty-three  species  of  freshwater  mussels  (Mol- 
lusca:  Unionidae)  were  collected  by  divers  in  May, 
1987,  at  32  sites  on  and  between  wing  dams  in  Pool 
7  of  the  upper  Mississippi  River.  Five  species 
(Amblema  plicata,  Obliquaria  reflexa,  Obovaria 
olivaria,  Lampsilis  ventricosa  and  Quadrula  pustu- 
losa)  comprised  90%  of  the  fauna  and  were  found 
at  88-100%  of  the  sites.  Specimens  of  Actinonaias 
ligamentina,  Plethobasus  cyphyus,  and  Strophitus 
undulatus,  last  reported  in  1966,  were  collected 
alive.  (Author's  abstract) 
W88-09928 


SPATIAL  PARTITIONING  OF  MICROHABI- 
TATS  IN  LITTORAL  CLADOCERAN  COMMU- 
NITIES, 

Mercyhurst  Coll.,   Erie,   PA.   Dept.   of  Biology. 
C.  D.  DiFonzo,  and  J.  M.  Campbell. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  3,  p  303-313,  June  1988.  6  tab,  26  ref. 

Descriptors:  'Littoral  environment,  'Cladocera, 
'Lake  erie,  'Limnology,  'Aquatic  habitats,  Spe- 
cies composition,  Population  dynamics,  Statistical 
analysis,  Lakes,  Pennsylvania,  Spatial  distribution. 

Sampling  of  littoral  cladoceran  populations  was 
conducted  in  the  Fall  of  1986  at  four  sites  in 
Pennsylvania:  a  small  man-made  pond,  a  swamp,  a 
natural  glacial  lake  (Lake  Lacawac),  and  an  em- 
bayment  of  Lake  Erie.  Microhabitats  sampled  in- 
cluded various  plant  species,  rocks,  and  the  water 
column.  Densities  and  percentages  of  individual 
species  in  the  microhabitats  were  used  to  calculate 
community  coefficients  of  similarity  among  and 
within  microhabitats,  and  to  perform  ANOVA  and 
SNK  tests.  Cladoceran  communities  were  more 
similar  within  than  between  microhabitats,  indicat- 
ing there  is  significant  variation  in  community 
structure  among  littoral  microhabitats.  Densities  of 
some  cladoceran  species  varied  significantly 
among  microhabitats.  Acroperus  harpae,  Campto- 
cercus  rectirostris,  and  Pleuroxus  procurvus  were 
more  abundant  on  plants  than  on  rocks  in  the 
embayment.  Chydorus  brevilabris  and  Alona 
guttat  were  more  abundant  on  Myriophyllum  than 
Ulothrix  in  the  pond.  In  Lake  Lacawac,  A.  harpae 
was  more  abundant  on  plants  than  rocks,  while 
Alona  rustica  and  C.  brevilabris  preferred  rocks. 
Bosmina  sp.  showed  significant  diel  density  varia- 
tion in  Lake  Lacawac.  Coexisting  species  of  Alona 
and  Chydorus  in  the  littoral  zone  showed  evidence 
of  density  variation  among  microhabitats.  Some 
species  of  cladocerans  seem  to  be  specialized  for 
certain  microhabitats,  and  these  specializations 
may  be  the  basis  for  spatial  partitioning  of  re- 
sources in  multispecific  communities  of  these  ani- 
mals. (Author's  abstract) 
W88-09929 


ROLE  AND  INTERACTIONS  OF  SUBMERSED 
MACROPHYTES  IN  A  SHALLOW  WISCON- 
SIN LAKE, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Research. 

S.  Engel. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  329-341,  June  1988.  4  fig,  6  tab,  20  ref. 

Descriptors:  'Macrophytes,  'Limnology,  'Aquatic 
plants,  'Seasonal  variation,  Species  composition, 
Population  dynamics,  Aquatic  animals,  Aquatic 
habitats,  Food  chains,  Food  habits,  Eutrophication, 
Lakes,  Wisconsin,  Phytoplankton,  Biomass,  Fish 
food,  Detritus. 

Growth  and  community  organization  of  submersed 
macrophytes  were  studied  in  a  southern  Wisconsin 
impoundment  in  relation  to  macroinvertebrates, 
fishes,  and  phytoplankton.  Macrophytes  covered 
50  to  70%  of  the  lake  bed  in  summer,  growing  to  a 


water  depth  of  3.5  m.  Total  biomass  peaked  in  late 
July  at  130  to  200  gm  dry  wt/sq  m.  Undisturbed 
macrophyte  beds  were  stratified  into  canopy,  mid- 
water,  and  basal  layers.  Narrow-leaved  pondweeds 
dominated  among  13  vascular  plant  species.  But 
mechanical  harvesting,  in  the  fourth  and  fifth  years 
of  the  study,  disrupted  vertical  stratification  and 
exposed  the  lake  bed  to  monotypic  growths  of 
water  stargrass.  Three-fourths  of  macroinverte- 
brate  species  were  found  on  or  beneath  macro- 
phytes during  summer.  Few  species  comprised  > 
5%  of  individuals  in  plant  or  bottom  samples.  Most 
macroinvertebrates  consumed  algae  and  detritus 
derived  from  macrophyte  decay.  Fishes  under  120 
mm  total  length  were  sheltered  by  plant  beds 
denser  than  200  gm  dry  wt/sq  m.  Larger  bluegills 
(Lepomis  macrochirus  Raf.)  and  largemouth  bass 
penetrated  looser  foliage  or  remained  offshore. 
Macrophyte  decay  and  plant  harvesting  created 
channels  used  by  bass  as  cruising  lanes.  Plant- 
dwelling  fishes  grazed  mainly  aquatic  insect  larvae 
or  microcrustaceans.  Bass  shifted  to  fry,  while 
bluegills  turned  to  macrophyte  tissue,  as  summer 
progressed.  Blue-green  algal  blooms  developed  in 
July  when  curly-leaf  pondweed  decayed  or  other 
plants  were  >  3.5  to  0.6  m.  (Author's  abstract) 
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ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS OF  THREE  NAVIGATION  POOLS 
ALONG  THE  UPPER  MISSISSIPPI  RIVER, 

J.  C.  Ritchie. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  343-349,  June  1988.  4  tab,  18  ref. 

Descriptors:  'Environmental  effects,  'Mississippi 
River,  'Sediments,  'Organic  carbon,  'Sedimenta- 
tion rate,  Decomposing  organic  matter,  Chemical 
analysis,  Limnology,  Rivers. 

Organic  matter  content  was  measured  in  84  sedi- 
ment profiles  collected  in  navigation  Pools  7,  8, 
and  9  along  the  upper  Mississippi  River.  Organic 
matter  content  ranged  from  0.25  to  22.80%  with  a 
mean  content  of  3.53  +  or  -  2.06%  but  did  not 
vary  significantly  with  depth.  Organic  matter  con- 
tent in  Pool  7  was  significantly  higher  than  that 
measured  in  Pool  8  or  Pool  9.  Organic  matter 
content  of  sediment  deposited  between  1964-1977 
was  generally  less  than  that  in  sediments  deposited 
between  1954-1964  which  was  usually  less  than 
that  in  sediments  deposited  prior  to  1954.  Based  on 
measured  sediment  accumulation  rates  in  Pools  7, 
8,  and  9,  the  average  influxes  of  organic  matter  for 
the  period  between  1954  and  1977  were  421,  265, 
and  328  g/sq  m/yr,  respectively.  (Author's  ab- 
stract) 
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MORPHOLOGY  AND  ECOLOGY  OF  URNA- 

TELLA  GRACILLS  LEIDY,  (ENTOPROCTA),  A 

FRESHWATER  MACROINVERTEBRATE 

FROM  ARTIFICIAL  RIFFLES  OF  THE  TOM- 

BIGBEE  RIVER,  MISSISSIPPI, 

Central  Michigan  Univ.,  Mount  Pleasant.  Dept.  of 

Biology. 

D.  K.  King,  R.  H.  King,  and  A.  C.  Miller. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  351-360,  June  1988.  1  fig,  4  tab,  20  ref. 

Descriptors:  'Tombigbee  River,  'Aquatic  habitats, 
•Macroinvertebrates,  'Limnology,  Species  compo- 
sition, Population  dynamics,  Biomass,  Aquatic  ani- 
mals, Rivers. 

Estimates  of  density  and  biomass  of  Urnatella  gra- 
cilis Leidy,  a  freshwater  filter-feeding  entoproct, 
were  made  from  samples  obtained  with  a  Petite 
Ponar  grab  sampler  from  a  newly  constructed 
riffle  habitat  in  an  abandoned  channel  of  the  Tom- 
bigbee River,  near  Columbus,  Mississippi.  Colonies 
of  one,  two,  three  and  occasionally  four  stalks 
(individuals)  were  observed  on  gravel  substrata. 
An  average  of  144,614  stalks/sq  m  were  found. 
Ash-free  dry  weight  biomass  averaged  876.7  mg/ 
sq  m.  This  organism  was  dominant  in  terms  of  both 
density  and  biomass.  Urnatella  gracilis  was  found 
to  be  a  significant  early  colonizer  of  new  substrata 
and  an  important  member  of  the  macroinvertebrate 
community.  (Author's  abstract) 
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ASPECTS  OF  BIOCHEMICAL  SULPHUR  CON- 
VERSIONS IN  SEDIMENTS  OF  A  SHALLOW 
SOFT  WATER  LAKE, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISTRIBUTION  AND  ECOLOGY  OF  WATER 
HORSETAIL  (EQUISETUM  FLUVIATILE)  IN 
NORTHERN  WETLANDS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

C.  M.  Pearce,  and  L.  D.  Cordes. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  383-394,  June  1988.  1  fig,  3  tab,  35  ref. 

Descriptors:  'Mackenzie  Delta,  'Wetlands,  'Lim- 
nology, 'Aquatic  plants,  Population  dynamics, 
Seasonal  variation,  Spatial  distribution,  Reproduc- 
tion, Aquatic  habitats,  Growth,  Tundra,  Canada, 
Grazing,  Flooding,  Ice  breakup. 

The  distribution  of  Equisetum  fluviatile  on  the 
Mackenzie  Delta,  N.W.T.,  Canada  was  examined 
between  1981  and  1987.  E.  fluviatile  occupied  min- 
eral and  organic  substrates  on  the  lower  shorelines 
of  stable  channels  and  lakes  that  were  flooded  for  1 
to  3  months  during  the  growing  season,  and  re- 
ceived 1  to  1 5  cm  annual  deposits  of  silty  alluvium. 
The  distribution  of  E.  fluviatile  in  the  tundra  of  the 
outer  delta  (north  of  69  degrees  latitude)  was 
patchy  and  restricted  to  infilling  inter-levee  basins. 
Sexual  reproduction  was  not  observed  during  the 
study;  E.  fluviatile  propagated  and  colonized  new 
sites  by  the  production  of  annual  stems  from  un- 
derground rhizomes  and  dispersal  of  plant  frag- 
ments during  ice  breakup  flooding  and  muskrat 
grazing.  Natural  proliferation  of  stem  fragments 
was  observed,  but  the  propagules  did  not  survive. 
(Author's  abstract) 
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NOTE  ON  THE  OCCURRENCE  OF  UNUSUAL 
PATCHES  OF  SENESCENT  PERIPHYTON  IN 
AN  OKLAHOMA  STREAM, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
A.  J.  Stewart. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  3,  p  395-399,  June  1988.  3  tab,  17  ref.  NSF 
BSR-8307014  and  DOE  Contract  No.  DE-AC05- 
84OR21400. 

Descriptors:  'Diatoms,  'Periphyton,  'Plant  dis- 
ease, 'Aquatic  plants,  Brier  Creek,  Oklahoma, 
Streams. 

In  April,  1985,  many  visually  distinct  circular 
patches  developed  on  periphyton-covered  sub- 
strates in  all  pools  and  in  many  riffles  over  a  1  + 
km  reach  of  Brier  Creek  in  southcentral  Oklaho- 
ma. Periphyton  within  these  patches  was  grey  and 
senescent,  whereas  periphyton  immediately  outside 
of  the  patches  appeared  normal.  The  patches 
ranged  from  7  to  46  cm  in  diameter  and  occurred 
in  water  depths  ranging  from  3  to  55  cm;  some 
pools  contained  more  than  a  hundred  such  patches. 
Diatoms  predominated  in  the  periphyton  when  the 
patches  were  evident,  and  empty  frustules  of  the 
diatom  Synedra  ulan  occurred  with  a  slightly 
greater  frequency  within  the  patches  than  they  did 
just  outside  of  the  senescent  areas.  The  circular 
shape  of  the  patches  suggested  a  pathogen  that 
spread  from  cell  to  cell  entirely  within  the  benthic 
boundary  layer.  However,  microscopic  examina- 
tion did  not  reveal  the  presence  of  common  para- 
sitic fungi,  and  attempts  to  propagate  the  pattern 
by  transferring  periphyton  from  within  senescent 
patches  to  adjacent  areas  where  periphyton  ap- 
peared healthy  were  unsuccessful.  (Author's  ab- 
stract) 
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TEMPORAL  AND  SPATIAL  VARIABILITY  OF 
THE  EULITTORAL  EPILITHIC  PERIPHY- 
TON, LAKE  TAHOE,  CALIFORNIA-NEVADA, 


California  Univ.,  Davis.  Div.  of  Environmental 
Studies. 

J.  E.  Aloi,  S.  L.  Loeb,  and  C.  R.  Goldman. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  3,  p  401-410,  June  1988.  4  fig,  26  ref.  Universi- 
ty California-Davis  NSF-BSR  No.  84-09448. 

Descriptors:  'Land  development,  'Diatoms,  'Lake 
Tahoe,  'Oligotrophic  lakes,  'Limnology,  Biomass, 
Seasonal  variation,  Organic  carbon,  Population  dy- 
namics, Ecological  effects,  Algae,  Littoral  zone, 
Temporal  distribution,  Spatial  distribution. 

The  temporal  and  spatial  variability  of  an  epilithic 
diatom  community  in  the  eulittoral  zone  of  Lake 
Tahoe  was  monitored  for  three  years.  Lake  Tahoe 
is  a  deep,  subalpine  lake  in  the  Sierra  Nevada 
Mountains  of  California  and  Nevada.  Although  the 
lake  is  considered  to  be  oligotrophic,  the  produc- 
tivity of  the  eulittoral  (0-2  m)  epilithic  periphyton 
is  very  high,  reaching  a  peak  biomass  at  one  site  of 
58  g  C/sq  m  in  spring  of  1985.  More  typical  annual 
maxima  were  in  the  range  of  15-25  g  C/sq  m  at 
more  productive  sites.  The  epilithon  shows  great 
temporal  and  spatial  variation  in  biomass.  To  quan- 
tify this  variability,  total  particulate  carbon  was 
measured  monthly  or  biweekly  at  8  sites  between 
1983  and  1985.  Annual  regrowth  of  the  eulittoral 
epilithon  began  during  late  winter,  and  reached 
maximal  biomass  during  the  spring  and  early 
summer  months.  Following  this  peak,  most  of  the 
algal  mat  sloughed,  leaving  only  a  small  under- 
story.  In  addition,  significant  and  consistent  differ- 
ences in  epilithon  biomass  were  found  between 
sites  adjacent  to  land-based  development  and  dis- 
turbance, and  sites  far  from  disturbance.  Several 
sites  adjacent  to  disturbed  areas  had  up  to  20  times 
greater  biomass  than  sites  far  removed  from  dis- 
turbance. (Author's  abstract) 
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VEGETATION  AND  ECOLOGY  OF  MESOTRO- 
PHIC  AND  EUTROPHIC  FENS  IN  WESTERN 
FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Botany. 

H.  Heikkila. 

Annates  Botanici  Fennici  ABOFAQ,  Vol.  24,  No. 

2,  p  155-175,  1987.  9  fig,  11  tab,  65  ref. 

Descriptors:  'Mires,  'Fens,  'Wetlands,  'Finland, 
'Trophic  level,  Statistical  analysis,  Mathematical 
studies,  Species  composition,  Population  dynamics, 
Cycling  nutrients,  Limiting  nutrients,  Vegetation, 
Mosses,  Ordination,  Classification,  Peat  bogs, 
Phosphorus,  Potassium,  Calcium,  Magnesium, 
Iron,  Hydrogen  ion  concentration,  TWINSPAN. 

Sixty-five  sample  plots  were  studied  in  38  mires  in 
western  Finland.  In  each  sample  plot  five  quadrats 
were  marked  out,  the  pH  of  the  mire  water  was 
measured  and  two  surface  peat  samples  were 
taken.  The  peat  samples  were  analyzed  for  P,  K, 
Ca,  Mg  and  Fe.  The  vegetation  was  grouped  with 
detrended  correspondence  analysis  (DCA)  ordina- 
tion analysis  and  TWINSPAN  classification  analy- 
sis. The  relations  of  the  vegetation  and  environ- 
mental factors  were  studied  with  Spearman's  rank 
correlation  and  hybrid  ordination.  The  current 
Finnish  mire  site  type  classification  was  carried  out 
in  further  detail.  Mesotrophic  mud-bottom  flark 
fens  were  divided  into  mesotrophic  and  meso-eu- 
trophic  groups.  Eutrophic  pine  swamps  with 
Sphagnum  fuscum  were  divided  into  two  groups 
according  to  the  trophic  status  and  the  mire 
margin  effect.  Mesotrophic  Calliergon  stramineum 
flark  fen  was  separated  from  Drepanocladus  flark 
fens.  A  new  group  is  Sphagnum  obtusum  rich  fens. 
According  to  Spearman's  rank  correlations,  the 
ranking  of  the  samples  by  TWINSPAN  and  the 
first  two  axes  of  DCA  is  very  strongly  correlated 
with  several  environmental  factors.  The  sample 
ranking  does  not  follow  any  single  factor,  but  all 
the  nutrients  and  the  water  surface  percentage  are 
strongly  correlated.  The  factors  best  explaining  the 
sample  ranking  were  pH  and  K.  In  hybrid  ordina- 
tion the  factor  best  explaining  the  ordination  of 
DCA  was  the  water  surface  percentage.  (Author's 
abstract) 
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NICHE    CONGRUENCY    OF    FRESHWATER 
GASTROPODS  IN  CENTRAL  NORTH  AMER- 


ICA WITH  RESPECT  TO  SIX  WATER  CHEM- 
ISTRY PARAMETERS, 

Winnipeg  Univ.  (Manitoba).  Dept.  of  Biology. 
E.  Pip. 

The  Nautilus  NUTLAS,  Vol.  102,  No.  2,  p  65-72, 
April  1988.  3  fig,  2  tab,  28  ref. 

Descriptors:  'Statistical  analysis,  'Gastropods, 
'Niches,  'Aquatic  animals,  'Aquatic  habitats, 
•Water  chemistry,  'Limnology,  'Cluster  analysis, 
Dissolved  organic  matter,  Population  dynamics. 
Species  composition,  Mathematical  studies,  Eco- 
logical effects,  Spatial  distribution,  Streams,  Lakes, 
Alkalinity,  Phosphorus,  Sulfates,  Chloride,  North 
America,  Principal  component  analysis. 

Occurrences  of  freshwater  gastropods  were  stud- 
ied at  430  sites  in  central  North  America  (47-54 
deg  N  and  94-106W)  with  respect  to  total  alkalini- 
ty, total  dissolved  solids,  chloride,  sulfate,  phos- 
phorus, and  dissolved  organic  matter.  Mean  niche 
positions  for  the  gastropods  were  calculated  for 
the  six  combined  water  chemistry  parameters  by 
comparing  mean  values  for  each  species  using  ag- 
glomerative  hierarchical  cluster  analysis.  Total 
niche  relations  were  examined  by  calculating  and 
summing  the  amount  of  overlap  in  the  observed 
ecological  tolerance  ranges  for  the  six  parameters 
for  each  species  pair,  and  applying  cluster  and 
principal  component  analyses.  The  results  showed 
that  the  species  occupied  a  broad  spectrum  of 
niches,  with  progressively  increasing  ecological 
range.  Gastropods  with  low  mean  inorganic  values 
and  narrow  niche  widths  were  interpreted  as  spe- 
cialists for  waters  with  low  concentrations  of  dis- 
solved inorganic  materials.  Species  which  clus- 
tered together  in  terms  of  central  tendencies  of 
occurrence  often  differed  from  each  other  in  terms 
of  overall  niche  similarity,  and  vice  versa.  Compe- 
tition may  have  been  more  important  in  waters 
with  low  inorganic  concentrations.  (Author's  ab- 
stract) 
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FACTORS  AFFECTING  THE  DISTRIBUTION 
OF  SPHAERIID  BIVALVES  IN  BRITANNIA 
BAY  OF  THE  OTTAWA  RIVER, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

B.  W.  Kilgour,  and  G.  L.  Mackie. 

The  Nautilus  NUTLAS,  Vol.  102,  No.  2,  p  73-77, 

April  1988.  7  fig,  3  tab,  20  ref.  NERC  Grant  A- 

9882. 

Descriptors:  'Mollusks,  'Sediments,  'Ottawa 
River,  'Coastal  waters,  'Spatial  distribution, 
Aquatic  habitats,  Organic  carbon,  Particulate 
matter,  Britannia  Bay,  Water  depth,  Ontario,  Sam- 
pling. 

Distribution  of  Sphaeriidae  in  Britannia  Bay  of  the 
Ottawa  River  was  not  homogeneous  and  was  pri- 
marily affected  by  sediment  particle  size  and 
depth.  Total  sphaeriid  diversity  is  maximal  at  parti- 
cle sizes  near  0. 1 8  mm.  Total  sphaeriid  density  and 
abundance  of  the  genus  Pisidium  increase  with 
decreasing  water  depth.  Distribution  of  species 
within  the  general  Pisidium  and  Musculium  is  vari- 
able. These  data  indicate  that  comparisons  of  pisi- 
diid  distribution  should  consider  at  least  depth,  and 
particle  size  in  the  sampling  design.  (Author's  ab- 
stract) 
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SUPPRESSION  OF  WATER  HYACINTH  BY 
THE  EXOTIC  INSECT  NEOCHETINA  EICH- 
HORNIAE  IN  BANGALORE,  INDIA, 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 
For  primary  bibliographic  entry  see  Field  4A. 
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TOXICITY  OF  INDUSTRIAL  EFFLUENTS  TO 
THE  FRESHWATER  CAT  FISH  MYSTUS  KE- 
LETIUS, 

Saint  Xavier's  Coll.,  Palyamkottai  (India).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
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IERCURY  IN  FISH  AND  INVERTEBRATES 
«J  LAKE  MJOSA  (KVIKKSOLV  I  FISK  OG 
VERTEBRATER  I  MJOSA), 

.ongelige  Selskap  for  Norges  Vel,  Skjeten. 
or  primary  bibliographic  entry  see  Field  5B. 
/88-09947 


NVIRONMENT  ORIENTED  MANAGEMENT 
YSTEM  OF  RIVER  BASIN:  CASE  STUDY  IN 
AHAGI  RIVER  BASIN,  CENTRAL  JAPAN, 

[agoya  Univ.  (Japan).  Dept.  of  Earth  Sciences. 
or  primary  bibliographic  entry  see  Field  6A. 
/88-09949 


RANSFER  AND  OCCURRENCE  OF  LARGE 
IERCURY  RESISTANCE  PLASMIDS  IN 
TVER  EPILITHON, 

Iniversity  of  Wales  Inst,  of  Science  and  Technolo- 

y,  Cardiff.  Dept.  of  Applied  Biology. 

I.  J.  Bale,  J.  C.  Fry,  and  M.  J.  Day. 

ipplied      and      Environmental       Microbiology 

JEMIDF,  Vol.  54,  No.  4,  p  972-978,  April  1988.  4 

g,  3  tab,  39  ref. 

(escriptors:  'Pseudomonas,  'Bacteria,  'Genetics, 
Mercury,  'Heavy  metals,  Plasmids,  Mercury  Re- 
stance,  Ultraviolet  radiation  resistance,  'River 
aff,  Wales,  Temperature  effects. 

i  situ  mating  experiments  were  done  in  the  River 
'aff,  South  Wales,  U.K.,  by  using  a  natural  mercu- 
y  resistance  plasmid  (pQMl)  isolated  from  a  mix- 
ire  of  epithilic  bacteria  in  vitro.  The  river  temper- 
ture  from  March  to  November  was  found  to 
lfluence  transfer  frequencies  strongly  (6.8  x  10  to 
le  minus  9th  power  to  0.015  per  recipient).  A 
near  relationship  existed  between  log  transfer  fre- 
uency  and  river  temperature  (6  to  21  degrees  C), 
2.6  degree  change  in  temperature  giving  a  10-fold 
hange  in  transfer  frequency.  In  vitro  experiments 
tiowed  that  pQMl  transferred  most  efficiently 
etween  fluorescent  pseudomonads  and  that  one 
pilithic  isolate  (Pseudomonas  fluorescens)  was  an 
fficient  donor  in  situ.  Experiments  with  a  P. 
utida  recipient  showed  that  intact  epilithic  bacte- 
ial  communities  could  transfer  mercury  resistance 
lasmids  in  situ  at  frequencies  of  up  to  0.00000375 
er  recipient.  Nineteen  of  the  large  (>250  kilo- 
ase)  plasmids  isolated  by  transfer  into  P.  putida 
/ere  studied  in  detail  and  grouped  into  seven  types 
y  restriction  digests.  Mercury  resistance  and  UV 
esistance  were  found  to  be  common  linked  pheno- 
ypes  in  19  of  the  23  plasmids  tested.  (Author's 
bstract) 
V88-09965 


'HENOTYPIC  AND  GENOTYPIC  COMPARI- 
)ON  OF  ESCHERICHIA  COLI  FROM  PRIS- 
TNE  TROPICAL  WATERS, 

'uerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
Jor  primary  bibliographic  entry  see  Field  5A. 
V88-09966 


:omparative  analysis  of  the  chemi- 
:al  composition  of  mixed  and  pure 
xjltures  of  green  algae  and  their 
)ecomposed  residues  by  carbon-13 
"ojclear  magnetic  resonance  spec- 

[ROSCOPY, 

geological  Survey,  Reston,  VA. 

I  L.  Zelibor,  L.  Romankiw,  P.  G.  Hatcher,  and  R. 

I.  Colwell. 

Vpplied       and       Environmental       Microbiology 

X.EMIDF,  Vol.  54,  No.  4,  p  1051-1060,  April  1988. 

i  fig,  8  tab,  35  ref. 

descriptors:  'Chlorophyta,  'Cladophora,  *Bio- 
nass,  'Decomposing  organic  matter,  'Algae, 
'Limnology,  'Spectroscopy,  'Biodegradation, 
'Chemical  analysis,  'Bacteria,  'Microbial  degrada- 
ion,  'Aquatic  environments,  'Sedimentation, 
Mghumin,  Nuclear  magnetic  resonance  spectros- 
copy, Carbon  radioisotopes,  Aerobic  conditions, 
Anaerobic  conditions,  Wetlands,  Lakes. 

Humic  substances  are  highly  aliphatic.  These  ali- 
Jhatic  macromolecules,  predominantly  paraffinic 
n  structure,  are  prevalent  in  marine  and  lacustrine 
lediments  and  are  believed  to  originate  from  algae 


or  bacteria.  A  comparative  study  of  mixed  and 
pure  cultures  of  green  algae  and  their  decomposed 
residues  was  performed  using  solid-state  C-13  nu- 
clear magnetic  resonance  spectroscopy  as  the  pri- 
mary analytic  method.  Results  obtained  confirm 
the  presence  of  components  that  are  chemically 
refractory  and  that  are  defined  as  alghumin  and 
hydrolyzed  alghumin.  These  were  detected  in  het- 
erogeneous, homogeneous,  and  axenic  biomasses 
composed  of  several  genera  of  Chlorophyta.  Al- 
though the  chemical  composition  of  algal  biomass 
varied  with  culture  conditions,  the  structure  of  the 
alghumin  and  hydrolyzed  alghumin  demonstrated 
by  C-13  nuclear  magnetic  resonance  spectroscopy 
appeared  to  be  constant  for  the  members  of  the 
Chlorophyta  examined.  The  alghumin  was  domi- 
nated by  carbohydrate-carbon,  with  minor 
amounts  of  amide  or  carboxyl  carbon  and  paraffin- 
ic carbon,  the  latter  surviving  strong  hydrolysis  by 
6  N  HCL  (hydrolyzed  alghumin).  Bacterial  de- 
composition of  heterogeneous  algal  biomass  la- 
beled with  C- 1 3  was  conducted  under  both  aerobic 
and  anaerobic  conditions  to  determine  chemical 
structure  and  stability  of  the  refractory  material. 
The  refractory  fraction  ranged  from  33%  in  aero- 
bic to  44%  in  anaerobic  cultures.  The  refractory 
fraction  recovered  from  either  aerobic  or  anaero- 
bic degradation  comprised  40%  alghumin,  which 
represented  an  enrichment  by  10%  relative  to  the 
proportion  of  alghumin  derived  from  whole  cells 
of  algae.  The  paraffinic  component  in  the  hydro- 
lyzed alghumin  of  whole  algal  cells  was  found  to 
be  1.8%  and  increased  to  5.1  and  6.9%  after  aero- 
bic and  anaerobic  bacterial  degradation,  respec- 
tively. Alga-derived  macromolecular  compounds 
deposited  in  aquatic  environments  (alghumin) 
probably  contribute  to  sedimentary  humic  sub- 
stances. (Author's  abstract) 
W88-09969 


IMPACT  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  IN  MOUNTAIN  STREAMS: 
III.  MACROZOOBENTHIC  PRODUCTION, 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09971 


EFFECTS  OF  PHOSPHORUS  REMOVAL  ON 
THE  MAXIMAL  ALGAL  GROWTH  IN  BIOAS- 
SAY  EXPERIMENTS  WITH  WATER  FROM 
FOUR  DUTCH  LAKES, 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09989 


DISTRIBUTION  OF  MACROPHYTES  IN  RE- 
LATION TO  ENVIRONMENTAL  FACTORS  IN 
THE  TER  RIVER,  NORTHEAST  SPAIN, 

Barcelona  Univ.  (Spain).  Dept.  de  Ecologia. 

J.  Penuelas,  and  F.  Sabater. 

Internationale  Revue  der  Gesamten  Hydrobiologie 

IGHYAZ,  Vol.  72,  No.  1,  p  41-58,  1987.  8  fig,  3 

tab,   23   ref.   Comision   Asesora  de   Investigacion 

Cientifica  y  Teenica  (Spain)  Grant  478/81. 

Descriptors:  'Lotic  environment,  'Ecological  dis- 
tribution, 'Macrophytes,  'Rivers,  'Aquatic  plants, 
'Aquatic  populations,  Bryophytes,  Spatial  distribu- 
tion, Statistical  analysis,  Aquatic  habitats,  Oligo- 
trophy, Eutrophication,  Reservoirs,  Spain. 

Most  factors  measured  in  water  quality  studied 
increase  downstream  coinciding  with  changes  in 
the  aquatic  vegetation,  from  typical  species  of  fast- 
flowing  oligotrophic  waters  to  those  of  slower- 
flowing  eutrophic  waters.  Several  statistic  analyses 
were  carried  out  to  relate  physical  and  chemical 
parameters  with  plant  distribution.  Five  vegetation 
types  are  found  in  a  longitudinal  distribution  along 
the  river  system.  They  are  dominated  by  bryo- 
phytes in  the  initial  parts  before  the  reservoirs  and 
by  higher  plants  in  the  final  parts  after  the  reser- 
voirs. (Author's  abstract) 
W88-09990 


SEASONALITY,  POPULATION  DYNAMICS, 
AND  PRODUCTION  OF  DAPHNIA  LONGI- 
SPINA  IN  THE  SUBTROPICAL  LAKE  BHIM- 
TAL  (U.P.),  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

P.  C.  Sharma,  and  M.  C.  Pant. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  1,  p  71-80,  1987.  8  fig,  1 
tab,  20  ref. 

Descriptors:  'Daphnia,  'Zooplankton,  'Water- 
fleas,  'Seasonal  variation,  'Population  dynamics, 
Population  density,  Aquatic  populations,  Plankton, 
India,  Productivity,  Lakes,  Subtropil  zone,  Base- 
line studies,  Temperature  effects. 

Seasonal  variation  in  population  density,  birth  rate, 
mortality,  and  production  of  a  daphnid  was  studied 
in  a  high  altitude  sub-tropical  lake.  A  bimodal 
growth  curve  with  maxima  during  summer  and 
autumn  was  observed.  A  positive  correlation  was 
reported  between  fecundity  and  death  rate,  prob- 
ably due  to  a  difference  in  age  specific  death  rate 
combined  with  a  high  relative  frequency  of  juve- 
nile in  a  growing  population.  The  production  of 
Daphnia  longispina  correlates  better  with  tempera- 
ture than  with  food.  The  P/B  ratio  was  higher 
during  summer  and  autumn  months.  (Author's  ab- 
stract) 
W88-09991 


INTERACTION  OF  SELENATE  AND  SELE- 
NITE  WITH  SELECTED  FRESHWATER  SEDI- 
MENTS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Soil  Sci- 
ence. 

N.  G.  Lipinski,  P.  M.  Huang,  U.  T.  Hammer,  and 
W.  K.  Liaw. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  1,  p  107-114,  1987.  4  fig,  3 
tab,  18  ref.  Natural  Sciences  and  Engineering  Re- 
search Council  of  Canada  Strategic  Grant  G-1296. 

Descriptors:  'Path  of  pollutants,  'Selenium,  'Sele- 
nite,  'Selenate,  'Lakes,  'Lake  sediments,  'Biode- 
gradation, Sediments,  Katepwa  Lake,  Buffalo 
Pound  Lake,  Canada,  Oxidation,  Chemical  reac- 
tions, Reduction. 

The  transformation  of  selenium  in  natural  systems 
is  of  interest  because  of  its  importance  as  an  essen- 
tial nutrient  for  animals  and  human  beings  as  well 
as  its  reputation  as  a  toxin  similar  in  effect  to 
arsenic.  Selenite  and  selenate  at  submicrogram 
levels  were  added  to  suspension  of  two  lake  sedi- 
ments (Buffalo  Pound  and  Katepwa  Lakes)  from 
southeastern  Saskatchewan,  Canada.  The  sediment 
from  Buffalo  Pound  Lake  rapidly  oxidized  selenite 
in  an  Arrhenuis  type  reaction  and  followed  first 
order  kinetics.  The  sediment  from  Katepwa  Lake 
oxidized  selenite,  but  at  a  much  slower  rate.  The 
oxidation  of  selenite  is  an  abiotic  process.  The 
sediment  from  Katepwa  Lake  also  reduced  sele- 
nate, while  Buffalo  Pound  Lake  sediment  did  not. 
The  reduction  of  selenate  is  likely  mediated  by 
biotic  activity,  associated  biochemical  processes, 
and/or  organic  matter.  (Author's  abstract) 
W88-09992 


LIMNOLOGICAL  CHARACTERISTICS  OF 
TWO  EUTROPHIC  AND  FOUR  MESOTRO- 
PHIC  LAKES  IN  WEST-CENTRAL  FLORIDA, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy- 

C.  J.  Dawes,  B.  C.  Cowell,  W.  E.  Gardiner,  and  S. 
M.  Scheda. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  2,  p  171-203,  1987.  9  fig,  11 
tab,  66  ref. 

Descriptors:  'Eutrophication,  'Phytoplankton, 
'Zooplankton,  'Lakes,  'Mesotrophic  lakes,  'Lim- 
nology, Mathematical  Studies,  Multivariate  Analy- 
sis, Plankton,  Chlorophyll,  Eutrophic  Lakes,  Ro- 
tifers, Regression  analysis,  Florida. 

Limnological  characteristics  of  six  subtropical 
lakes  were  monitored  to  determine  the  factors 
which  regulate  chlorophyll  a  concentrations  and 
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phytoplankton  standing  crops.  Most  physical- 
chemical  variables  showed  non-significant  differ- 
ences with  depths  but  differences  between  lakes 
were  often  large.  Phytoplankton  blooms  occurred 
throughout  the  year  and  there  were  marked  differ- 
ences between  the  hypereutrophic  and  mesotro- 
phic  lakes  in  chlorophyll  a  concentration,  standing 
stocks,  and  dominant  species.  Densities  of  total 
zooplankton  and  rotifers  in  the  hypereutrophic 
lakes  were  3  to  6-fold  greater  than  in  the  mesotro- 
phic  lakes.  Regression  models  for  chlorophyll  a 
and  total  phytoplankton  cell  volumes  were  calcu- 
lated for  each  lake  and  for  all  lakes  combined,  but 
R-squared  values  and  numbers  of  shared  variables 
tended  to  be  low  indicating  the  need  for  additional 
variables  and  more  frequent  sampling.  (Author's 
abstract) 
W88-09994 


COMPARATIVE  PRODUCTIVITY  OF  TWO 
PONDS  IN  THE  VICINITY  OF  LAKE  ST. 
JOHN,  QUEBEC  (PRODUCTIVITE  COM- 
PAREE  DES  DEUX  ETANGS  SITU  A  PROXI- 
MITE  DU  LAC  SAINT-JEAN,  AU  QUEBEC), 
Quebec  Univ.,  Chicoutimi.  Dept.  des  Sciences 
Fondamentales. 
L.  M.  Lalancette. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  2,  p  205-223,  1987.  1 1  fig,  4 
tab,  35  ref. 

Descriptors:  *  Ponds,  'Ecosystems,  'Eutrophica- 
tion,  'Limnology,  'Productivity,  'Zooplankton, 
Reservoirs,  Benthic  fauna,  Sediments,  Lakes,  Lake 
St.  John,  Quebec,  Canada. 

In  1980  and  1981,  the  productivity  of  two  ponds 
near  Lake  St.  John  were  evaluated.  One,  the  pond 
of  Desbiens,  did  not  communicate  with  Lake  St. 
John  and  the  other,  the  pond  of  St.  Gedeon,  was 
connected  to  the  lake.  The  aim  of  this  study  was  to 
evaluate  the  contribution  that  a  pond  could  make 
to  the  increase  in  productivity  of  Lake  St.  John, 
which  is  a  reservoir.  The  pond  of  Desbiens  is  more 
productive  than  Lake  St.  John  but  2-3  times  less 
productive  than  the  pond  of  St.  Gedeon.  The  pond 
of  Desbiens  shows  an  advanced  degree  of  eutroph- 
ication  whereas  the  pond  of  St.  Gedeon  is  similar 
to  northern  lakes  in  its  physico-chemistry,  zoo- 
plankton, sediments,  and  benthic  fauna.  (Author's 
abstract) 
W88-09995 


GERMINATION  AND  GROWTH  OF  POTAMO- 
GETON  PECTINATUS  (L.)  AT  DIFFERENT 
WATER  DEPTHS  IN  LAKE  NAINITAL,  UTTAR 
PRADESH,  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
R.  Purohit,  and  S.  P.  Singh. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  2,  p  251-256,  1987.  3  fig,  1 
tab,  10  ref. 

Descriptors:  'Germination,  'Plant  growth, 
'Tubers,  'Aquatic  plants,  'Sago  pondweed,  Water 
depth,  Plants,  India,  Lakes,  Macrophytes. 

Data  on  germination  of  tubers  and  subsequent 
growth  of  young  plants  of  Potamogeton  pectinatus 
were  recorded  at  different  depths  of  the  water 
column  in  Lake  Nainital.  The  depth  of  the  eupho- 
tic  zone  is  about  5  m.  Tubers  were  placed  at  1,  2.5, 
5.0,  7.5,  and  10  m  water  depth  in  brass  net  bags.  A 
highly  significant  negative  correlation  was  found 
between  depth  on  one  hand  and  germination  per- 
centage of  tubers,  length  of  shoots  and  numbers  of 
leaves  on  the  other  hand.  Germination  of  tubers 
was  positively  related  to  pH,  dissolved  oxygen, 
and  the  temperature  of  water.  (Author's  abstract) 
W88-09997 


FACTORS  AFFECTING  THE  BENTHIC  COM- 
MUNITY STRUCTURE  OF  A  DISCONTINU- 
OUS STREAM  IN  GUADELUPE  MOUNTAINS 
NATIONAL  PARK,  TEXAS, 

Baylor  Univ.,  Waco,  TX.  Dept.  of  Biology. 
R.  D.  Meyerhoff,  and  O.  T.  Lind. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  3,  p  283-296,  1987.  3  fig,  8 
tab,  40  ref. 


Descriptors:  'Benthic  fauna,  'Benthic  environ- 
ment, 'Interrupted  streams,  'Stream  biota,  'Eco- 
systems, 'Macroinvertebrates,  'Streams,  Moun- 
tains, Biomass,  Species  Diversity,  Population  den- 
sity, Guadelupe  Mountains,  Texas,  Detritus. 

McKittrick  Creek,  a  discontinuous  mountain 
stream  in  Guadelupe  Mountains  National  Park, 
Texas,  was  sampled  at  discrete  locations  (pools)  to 
test  for  differences  in  biomass,  density,  species 
diversity,  equitability,  and  species  richness  in  the 
benthic  macroin vertebrate  community.  Significant 
differences  occurred  among  pools  for  these  biotic 
characteristics  of  the  benthic  community  along  the 
downstream  gradient.  Pools  connected  by  flow 
were  more  similar  to  each  other  than  pools  sepa- 
rated by  dry  reaches.  Variation  in  the  quantity  of 
coarse  detritus  and  periphyton  best  explained  dif- 
ferences among  pools.  (Author's  abstract) 
W88-09998 


COMPARISON  OF  INSECT  EMERGENCE 
FROM  NATURAL  AND  ARTIFICIALLY  MODI- 
FIED SECTIONS  OF  A  STREAM,  THE  FUH- 
LENAU,  IN  SCHLESWIG-HOLSTEIN  (VERG- 
LEICHENDE  EMERGENZSTUDIEN  AN 
EINEM  NATURNAHEN  UND  EINEM  NATUR- 
FERNEN  ABSCHNITT  DES  FLIESSGEWAS- 
SERSYSTEMS  DER  FUHLENAU,  IN  SCHLES- 
WIG-HOLSTEIN), 

Kiel  Univ.  (Germany,  F.R.).  Zoologisches  Inst.und 
Museum. 

K.  Bottger,  U.  Holm,  and  K.  Mikowski. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  3,  p  339-368,  1987.  11  fig, 
14  tab,  38  ref. 

Descriptors:  'Ecosystems,  'Species  diversity, 
'Channeling,  'Streams,  'Ecological  effects, 
'Aquatic  insects,  'Stream  improvement,  'Insects, 
Benthos,  Schleswig-Holstein,  Federal  Republic  of 
Germany. 

There  are  no  detailed  reports  in  the  literature 
concerning  the  relationships  between  the  degree  to 
which  artificial  conditions  along  a  stream  have 
replaced  natural  ones  and  the  zoobenthos  coloniza- 
tion. The  ecological  effects  of  mechanical  disturb- 
ances from  channelization,  maintenance,  or  similar 
activities  are  given  as  causes  of  reductions  in  indi- 
vidual abundances  and  species  diversity.  The  eco- 
logical effects  are  essentially  more  complex  and 
should  be  determined  separately  for  each  of  the 
individual  taxa.  The  conclusions  are  based  on 
emergences  recorded  in  traps  during  a  six  month 
period  from  May  to  October.  (Author's  abstract) 
W88-09999 


DETERMINATION  OF  BENTHIC-INVERTE- 
BRATE  INDICES  AND  WATER-QUALITY 
TRENDS  OF  SELECTED  STREAMS  IN  CHES- 
TER COUNTY,  PENNSYLVANIA,  1969-80, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10063 


21.  Water  In  Plants 


EFFECTS  OF  SHORT-TERM  FLOODING  ON 
GROWTH,  YIELD,  AND  MINERAL  COMPOSI- 
TION OF  WHEAT  ON  SODIC  SOIL  UNDER 
FIELD  CONDITIONS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
D.  P.  Sharma,  and  A.  Swarup. 
Plant  and  Soil  PLSOA2,  Vol.  107,  No.  1,  p  137- 
143,  March  1988.  2  fig,  6  tab,  21  ref. 

Descriptors:  'Flooding,  'Flood  damage,  'Growth 
rates,  'Alkaline  soils,  'Wheat,  'Field  tests,  Oxygen 
uptake,  Root  development,  Oxygen  deficit,  Limit- 
ing nutrients,  Yield,  Minerals,  India,  Alluvial 
plains,  Soil  types. 

In  sodic  soils  of  the  Indo-Gangetic  alluvial  plains 
of  Northern  India,  flooding  for  short  periods  often 
occurs  during  the  growing  season  of  wheat,  lead- 
ing to  low  yields.  A  field  study  was  therefore 
conducted   to  evaluate   the  effects  of  short-term 


flooding  on  growth,  yield  and  mineral  composition 
of  wheat  (Triticum  aestivum  Linn,  emend.  Fiori 
and  Paol)  in  a  sodic  soil  (pH  8.9,  exchangeable 
sodium  percentage  25).  Flooding  wheat  for  2,  4, 
and  6  days  at  the  time  of  first  irrigation  (25-day  old 
plants),  significantly  reduced  tillering,  plant  height, 
delayed  head  emergence  and  resulted  in  17.6,  29.0 
and  46.7  %  reduction  in  grain  yield,  respectively. 
Flooding  decreased  oxygen  diffusion  rate  (ODR) 
values,  restricted  root  growth  and  reduced  ion 
uptake,  especially  of  N,  P,  K,  Ca,  Mg  and  Zn  and 
led  to  higher  absorption  of  Na,  Fe  and  Mn.  Under 
the  conditions  of  this  experiment,  the  reduced 
growth  and  yield  of  wheat  resulting  from  short- 
term  flooding  was  not  due  to  Mn,  Fe  and  Na 
toxicity  but  may  be  due  to  reduced  uptake  of 
nutrients  resulting  from  02  deficiency  in  the  soil. 
(Author's  abstract) 
W88-09899 


GERMINATION  AND  GROWTH  OF  POTAMO- 
GETON PECTINATUS  (L.)  AT  DIFFERENT 
WATER  DEPTHS  IN  LAKE  NAINITAL,  UTTAR 
PRADESH,  INDIA, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09997 


SOMATIC  CELL  SELECTION  CRITERIA  FOR 
WATER  USE  EFFICIENCY  USING  GENETI- 
CALLY DD7FERENTIAL  ALFALFAS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agronomy  and  Horticulture. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-10021 


MODELING   OF  SOIL   WATER   FLOW   AND 
ROOT  UPTAKE, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Plant  Science. 

For   primary  bibliographic  entry  see   Field   2G. 

W88-10076 


23.  Erosion  and  Sedimentation 


BUFFERING    CAPACITY    OF    SOFT-WATER 
LAKE  SEDIMENTS  IN  FLORIDA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08966 


FLUVIAL  PROCESSES  IN  RIVER  ENGINEER- 
ING, 

San  Diego  State  Univ.,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-08990 


GROUND  WATER  CONTAMINATION  BY 
TOXIC  SUBSTANCES:  A  CALIFORNIA  AS- 
SESSMENT, 

California  State  Water  Resources  Control  Board, 
Scaramento.  Pollutant  Investigations  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09116 


SETTLING    RATES    OF    PLUTONIUM-BEAR- 
ING PARTICLES  IN  POND  B, 

Argonne  National  Lab.,  IL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09215 


SEDIMENT     INSTABILITY     AND     WOODY 
SEEDLING  GROWTH, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09224 


SLOPE  STABILITY:  GEOTECHNICAL  ENGI- 
NEERING AND  GEOMORPHOLOGY. 

For   primary   bibliographic   entry   see   Field   8D. 
W88-09334 
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lODELLING  SLOPE  STABILITY:  THE  COM- 
LIMENTARY  NATURE  OF  GEOTECHNICAL 
JiD  GEOMORPHOLOGICAL  APPROACHES, 

Iristol  Univ.  (England).  Dept.  of  Geography. 

for  primary  bibliographic   entry  see   Field   8D. 

V88-09335 


MPLICATIONS  OF  JOINTS  AND  STRUC- 
URES  FOR  SLOPE  STABILITY, 

«eds  Univ.  (England).  Dept.  of  Earth  Sciences, 
'or  primary  bibliographic  entry  see  Field  8D. 
V88-09339 


JROUNDWATER  MODELS  FOR  MOUNTAIN 
LOPES, 

lyoto   Univ.    (Japan).    Disaster    Prevention    Re- 

?arch  Inst. 

or  primary  bibliographic  entry  see  Field  2F. 

/88-09342 


lASAL  EROSION  AND  MASS  MOVEMENT, 

ambndge  Univ.  (England).  Dept.  of  Geography. 
1.  S.  Richards,  and  N.  R.  Lorriman. 
N:  Slope  Stability:  Geotechnical  Engineering  and 
reomorphology.    John    Wiley    and    Sons,    New 
'ork.  1987.  p  331-357,  19  fig,  54  ref. 

tescriptors:  *Soil  erosion,  *Mass  wasting,  *  Basal 
rosion,  *Mass  movement,  'Slope  stability,  *Ero- 
on,  Weathering,  Slope  degradation,  River  val- 
:ys,  Clay,  Sediment  erosion,  Bank  erosion,  Pore 
'ater. 

Tie  major  controls  of  slope  instability  and  mass 
lovement  can  be  classified  as  passive  or  inherent 
ithology,  stratigraphy  and  structure,  and  topogra- 
hy),  and  active  or  initiating  (loss  of  shear  resist- 
nce  because  of  weathering,  and  increased  pore 
'ater  pressure).  Slopes  being  actively  undercut  by 
ver  or  marine  erosion  can  experience  steepening 
ope  angles  or  increased  vertical  extent  at  rates  in 
ncess  of  the  rates  of  weathering  or  even  pore 
ressure  change,  so  that  inherently  unstable  topo- 
raphies  can  be  actively  generated.  In  this  case 
learly  the  critical  active  factor  causing  mass 
lovement  depends  on  relative  rates  of  basal  ero- 
on  and  weathering.  The  role  of  slope-foot  condi- 
ons  in  relation  to  slope  development  has  been 
emonstrated  particularly  in  the  context  of  declin- 
ig  slope  angles  associated  with  the  withdrawal  of 
asal  removal  processes.  These  mechanisms  of 
ope  angle  decline  after  withdrawal  of  basal  ero- 
on  are  not  entirely  irrelevant  to  the  case  of  active 
asal  erosion,  since  this  is  rarely  a  continuous 
rocess.  Between  major  slope  failure  events  the 
ope  foot  is  protected  by  failed  debris  in  which 
:rength  and  pore  water  adjustments  occur,  and 
le  next  major  failure,  therefore,  awaits  removal  of 
lis  material.  Slope  or  cliff  recession  under  condi- 
ons  of  active  but  intermittent  basal  erosion  is 
ontinuous  in  the  long-  and  short-term  behavior, 
nd  the  cyclic  process  of  failure  and  temporary 
abilization,  both  vary  with  the  efficiency  of  basal 
rosion  and  with  the  stratigraphy  and  lithology  of 
le  eroded  slope.  Four  distinctive  sets  of  condi- 
ons  are  discussed  in  order  of  progressively  in- 
reasing  basal  erosion  rates:  (1)  slow  basal  erosion 
i  river  valleys;  (2)  moderate  to  rapid  basal  erosion 
f  overconsolidated  clay  cliffs;  (3)  rapid  basal  ero- 
lon  in  quaternary  sediments;  and  (4)  undermining 
nd  collapse  of  steep  composite  banks.  (See  also 
V88-09334)  (Lantz-PTT) 
V88-09344 


VEATHERING  EFFECTS:  SLOPES  IN  MU- 
>ROCKS  AND  OVER-CONSOLIDATED 
1AYS, 

)urham  Univ.  (England).  School  of  Engineering 

nd  Applied  Science. 

I  K.  Taylor,  and  J.  C.  Cripps. 

N:  Slope  Stability:  Geotechnical  Engineering  and 

Jeomorphology.    John    Wiley    and    Sons,    New 

'ork.  1987.  p  405-445,  13  fig,  5  tab,  114  ref. 

)escriptors:  'Erosion,  *Slope  stability,  'Weather- 
ig,  'Clay,  'Mud,  Soil  erosion,  Disintegration, 
[yrite,  Oxidation,  Permafrost,  Pore  pressure, 
inear  strength. 


Although  the  majority  of  (pedological)  soil  types 
can  develop  on  almost  any  mudrock  or  clay,  slope 
formation  entails  a  complex  interaction  of  weather- 
ing and  deformational  processes.  These  processes 
can  best  be  illustrated  by  weathering  profiles  in 
which  an  argillaceous  character  is  retained 
throughout.  Similarly,  failure  mechanisms  of  man- 
made  cuttings  in  clay  help  in  understanding  the 
evolution  of  natural  slopes.  The  following  factors 
would  seem  to  be  relevant  to  the  relationship  be- 
tween weathering  and  slope  formation:  (1)  Diagen- 
etic  changes  which  occur  as  a  consequence  of 
depth  of  burial  generally  impart  an  overall  resist- 
ance to  weathering;  (2)  Weathering  is  the  converse 
of  diagenesis.  It  is  initiated  by  natural  processes  of 
uplift  and  erosion  or  in  excavations  made  by  man; 
(3)  Physical  disintegration  (weathering)  is  more 
rapid  than  chemical  weathering.  It  increases  the 
surface  area  available  for  chemical  reactions  and 
consequently  acts  as  a  control  on  the  latter;  (4) 
Indurated  mudrocks  undergo  a  far  greater  degree 
of  disintegration,  to  produce  a  wider  range  of 
particle  sizes,  than  more  weakly  bonded  clays;  (5) 
The  oxidation  of  pyrite,  FeS2  (when  present),  is 
probably  of  greater  significance  than  the  dissolu- 
tion of  calcite  cement  in  chemical  weathering. 
Other  carbonates  in  mudrocks  are  relatively  more 
resistant  to  chemical  breakdown  than  calcite;  (6) 
Apart  from  deposits  which  have  been  thoroughly 
reworked  by  surface  erosion,  solifluction,  or  possi- 
bly permafrost,  weathering  profiles  in  the  UK  indi- 
cate only  minor  formation  of  further  (secondary) 
expandable  clay  minerals  by  acid  weathering;  (7) 
Reduced  pore  pressures  and  swelling  are  further 
effects  of  unloading;  (8)  Weathering  schemes  are 
used  for  comparative  purposes  in  mudrocks;  (9) 
Progressive  failure  is  a  complex  load-shedding 
mechanism.  Discontinuities  may  be  exploited  to  act 
as  stress  concentrators,  as  well  as  helping  to  reduce 
the  strength  of  the  mass,  and  more  locally,  in 
causing  softening  as  part  of  general  weathering 
processes;  and  (10)  Clearly  the  role  of  mass  insta- 
bility in  slope  development  depends  on  the  rates  at 
which  both  slope  steepening  processes  and  weath- 
ering-induced softening  operate,  as  well  as  other 
factors  including  piezometric  pressures.  (See  also 
W88-09334)  (Lantz-PTT) 
W88-09347 


MASS  MOVEMENT  IN  SEMI-ARID  ENVIRON- 
MENTS AND  THE  MORPHOLOGY  OF  ALLU- 
VIAL FANS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

R.  L.  B.  Hooke. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 

Geomorphology.    John    Wiley    and    Sons,    New 

York.  1987.  p  505-529,  1 1  fig,  50  ref. 

Descriptors:  'Mass  wasting,  'Semiarid  lands, 
•Mass  movement,  'Alluvial  fans,  'Geomorpho- 
logy, 'Sediment  transport,  Land  forming,  Debris 
flows,  Debris  cone. 

Although  there  are  a  number  of  constructional 
landforms  in  semi-arid  regions,  alluvial  fans  and 
associated  features  are  the  most  important,  volume- 
trically,  in  most  such  environments.  Furthermore, 
with  the  possible  exception  of  the  grain  flows  that 
characterize  the  slip-faces  of  sand  dunes,  alluvial 
fans  are  the  only  constructional  landform  on  which 
mass  movements  play  an  important  role.  Of  the 
various  mass  movement  processes  that  occur  on 
fans,  debris  flows  are  the  most  significant.  Their 
importance,  however,  varies  with  climate  and  li- 
thology. They  tend  to  be  more  common,  relative 
to  fluvial  events,  in  drier  watersheds  with  less 
vegetation  and  in  watersheds  underlain  by  rock 
types  that  produce  more  fine  material  upon  weath- 
ering. Many  debris-flow  deposits,  however,  are 
subsequently  modified  by  fluvial  processes  so  their 
origin  is  difficult  to  establish.  Thus  beds  that  are 
demonstrabaly  of  debris-flow  origin  usually  com- 
prise less  than  a  quarter  of  the  material  in  fans,  and 
the  dominant  surface  features  on  fans,  and  the 
dominant  surface  features  on  fans  are  of  fluvial 
origin.  If  the  process  by  which  any  given  particle 
was  transported  to  a  fan  could  be  determined, 
however,  debris  flows  would  be  found  to  be  more 
important.  Two  other  mass-movement  processes 
that  operate  on  fans  are  grain  flows  associated  with 
sieve  deposition  and  creep  which  leads  to  develop- 


ment of  desert  pavements.  Neither  is  especially 
important  in  terms  of  the  volume  of  material 
moved,  but  the  degree  of  creep  smoothing  of  a  fan 
surface  provides  one  criterion  upon  which  relative 
age  assignments  can  be  based  when  mapping  fans. 
(See  also  W88-09334)  (Lantz-PTT) 
W88-09349 


MECHANISMS  OF  MASS  MOVEMENT  IN 
PERIGLACIAL  ENVIRONMENTS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Geolo- 
gy- 

C.  Harris. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  531-559,  18  fig,  136  ref. 

Descriptors:  'Mass  movement,  'Frozen  ground, 
'Mass  wasting,  'Periglacial  environment,  'Perm- 
frost,  'Slope  stability,  Thawing,  Freezing,  Ice, 
Pore  water,  Landslides,  Rainfall. 

The  most  important  aspect  of  periglacial  slopes 
formed  in  unconsolidated  soils  is  the  present  of  ice- 
rich  frozen  ground.  Thawing  of  such  frozen 
ground  is  liable  to  release  excess  water  and  pro- 
mote significant  loss  of  strength  in  the  newly 
thawed  soil  as  normal  stresses  are  transferred  to 
the  pore  water  during  consolidation.  Mass  move- 
ments on  very  gentle  slopes  may  result.  Solifluc- 
tion represents  the  annual,  widespread,  slow,  mass 
movement  of  the  active  layer  during  thaw.  Sporad- 
ic localized  failures  producing  rapid  flows  and 
slides  are  generally  superimposed  on  slopes  suffer- 
ing some  degree  of  solifluction.  They  usually  result 
from  accelerated  thawing  initiated  by  such  events 
as  abnormally  high  temperatures,  high  rainfall,  or 
fire.  The  susceptibility  of  periglacial  slopes  to 
thaw-induced  instability  is  of  particular  concern  to 
engineers,  especially  where  engineering  works 
may  disturb  the  thermal  equilibrium  of  ice-rich 
permafrost.  Careful  terrain  analyses  are  therefore 
necessary  in  advance  of  more  detailed  site  investi- 
gations. It  is  in  this  field  of  terrain  evaluation  that 
the  most  obvious  practical  interaction  between  en- 
gineers and  geomorphologists  takes  place.  (See 
also  W88-09334)  (Lantz-PTT) 
W88-09350 


SLOPE  DEVELOPMENT  THROUGH  THE 
THRESHOLD  SLOPE  CONCEPT, 

For   primary   bibliographic   entry   see   Field    8D. 
W88-09351 


KARST  GEOMORPHOLOGY, 

Australian  National  Univ.,  Canberra. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-09352 


MORPHOLOGICAL  RESPONSES  AND  SEDI- 
MENT PATTERNS, 

Polytechnic  Wolverhampton  (England).  School  of 

Applied  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09369 


LONG-TERM  SEDIMENT  STORAGE  IN  THE 
SEVERN  AND  WYE  CATCHMENTS, 

Leicester  Univ.  (England).  Dept.  of  Geography. 
A.  G.  Brown. 

IN:  Palaeohydrology  in  Practice:  A  River  Basin 
Analysis.  John  Wiley  and  Sons,  New  York.  1987.  p 
307-332,  8  fig,  3  tab,  57  ref. 

Descriptors:  'Sediment  yield,  'Holocene,  'Sedi- 
ment storage,  'Severn  River,  'Wye  River,  'Paleo- 
hydrology,  'Geomorphology,  'Sediment  trans- 
port, Catchment  areas,  Flood  plains,  Embank- 
ments, Erosion,  Sedimentation,  United  Kingdom, 
Canalization,  Channelization,  Geohydrology, 
Flooding. 

Traditional  views  of  drainage-basin  dynamics  tend 
to  emphasize  the  erosional  component  of  the 
upland  headwaters  and  the  transportational  role  of 
the  middle  zones.  However,  estimated  sediment 
delivery  ratios  and  the  importance  of  the  storage 
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element  in  the  middle  and  lower  zones  of  basins 
indicate  that,  in  time,  these  zones  can  become  foci 
of  remobilized  sediment  from  stores  of  different 
residence  times.  The  length  of  time  involved  is 
depends  hydrological  and  geomorphological  con- 
ditions and  their  modification  by  man.  Embank- 
ment has  also  led  to  a  reduction  in  flooding  and 
presumably  to  a  decrease  in  floodplain  accumula- 
tion rates  but  an  increase  in  within-channel  sedi- 
mentation, especially  in  lower  reaches.  The  quanti- 
ties of  stored  sediment  in  lowland  basins  such  as 
that  of  the  Severn,  in  relation  to  present  sediment 
yields,  suggest  that  man  altered  the  relationships 
between  the  erosion,  transport  and  storage  process- 
es during  the  Mid-  and  Late-Holocene.  In  the 
process  deep  and  fertile  or  potentially  fertile,  allu- 
vial and  colluvial  soils  have  been  created.  Quantifi- 
cation of  sediment  budgets  requires  the  identifica- 
tion of  sources  and  stores,  and  the  determination  of 
transport  rates  and  residence  times.  Radiometric 
dating  can  provide  the  residence  times  and  rates 
but  the  extent  of  the  sediment  stores  in  the  Severn 
Basin  is  poorly  known.  Calculations  based  on  these 
rates  suggest  that  as  much  sediment  has  gone  into 
storage  as  has  left  the  Severn  and  Wye  basins 
during  the  Holocene.  The  storage  component  is 
not  spatially  uniform  and  in  particular  it  is  likely 
that  the  majority  of  hillslope  erosion  went  into 
proximal  colluvial  storage.  (See  also  W88-09360) 
(Lantz-PTT) 
W88-09371 


HISTORY   OF   PALEOFLOOD   HYDROLOGY 
IN  THE  UNITED  STATES,  1800-1970, 
Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-09407 


MEASURING  THE  RTVERS  OF  THE  PAST:  A 
HISTORY  OF  FLUVIAL  PALEOHYDROLOGY, 

Wesleyan  Univ.,  Middletown,  CT.  Dept.  of  Earth 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09408 


HISTORY  OF  THOUGHT  ON  THE  ORIGIN  OF 
SUBSURFACE  SEDIMENTARY  BRINES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-09411 


ABANDONED  MINES  IN  ILLINOIS  AND 
NORTH  DAKOTA:  TOWARD  AN  UNDER- 
STANDING OF  REVEGETATION  PROBLEMS, 

Illinois  Natural  History  Survey,  Champaign. 
For  primary  bibliographic  entry  see  Field  4C 
W88-09451 


ROLE  OF  SEDIMENT  IN  THE  PERSISTENCE 
AND  TRANSPORT  OF  ENTERIC  VIRUSES  IN 
THE  ESTUARINE  ENVIRONMENT, 

University  of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09466 


VIRUS    ASSOCIATION    WITH    SUSPENDED 
SOLIDS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09467 


EFFECTIVE  DISCHARGE  FOR  SUSPENDED 
SEDIMENT  TRANSPORT  IN  STREAMS  OF 
THE  SASKATCHEWAN  RIVER  BASIN, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Geogra- 
phy. 

P.  E.  Ashmore,  and  T.  J.  Day. 
Water  Resources  Research  WRERAO,  Vol.  24, 
No.  6,  p  864-870,  June  1988.  3  fig,  1  tab,  12  ref. 

Descriptors:  'Sediment  transport,  'Erosion, 
•Streams,  'Discharge  hydrographs,  'Sediment  dis- 
charge, Saskatchewan  River,  Flow  discharge,  Hy- 
drographs. 


Effective  discharge  for  suspended  sediment  load 
was  determined  for  21  sites  in  the  Saskatchewan 
River  basin  at  which  sediment  records  range  from 
5  to  29  years  in  length.  The  drainage  areas  of  these 
streams  range  from  10  to  347,000  sq  km.  The 
sediment  discharge  histograms  showed  a  variety  of 
forms,  which  were  placed  in  five  groups:  (1)  the 
classic  unimodal  form  in  which  the  peak  occurs  at 
discharges  with  a  duration  of  1-3%;  (2)  very  errat- 
ic form  and  discharges  of  widely  differing  dura- 
tions transporting  similar  sediment  loads  (all  small 
drainage  basins  with  a  single,  sharp  snowmelt 
peak);  (3)  the  effective  discharge  is  the  extreme 
event  of  record;  (4)  similar  to  group  3  but  dominat- 
ed by  the  events  at  the  upper  end  of  the  discharge 
range  (sometimes  the  largest  daily  flow  on  record 
was  the  effective  discharge);  and  (5)  single  mode 
occurring  at  a  discharge  with  a  duration  similar  to 
those  in  the  first  group  but  in  which  the  histogram 
has  a  broad,  almost  flat  peak  covering  a  wide 
discharge  range.  The  percentage  duration  of  effec- 
tive discharge  varied  from  nearly  zero  to  47.54 
(seasonal  basis)  with  most  in  the  1-10%  range.  The 
percentage  duration  of  effective  discharge  was  re- 
lated to  the  drainage  area  of  the  streams,  perhaps 
reflecting  differences  in  the  form  of  the  discharge 
duration  curves.  The  smaller  headwaters  basins  in 
the  Rocky  Mountains  and  foothills  tended  to  be 
dominated  by  the  most  extreme  events,  while  the 
large  prairie  rivers  with  mountain  sources  were 
dominated  by  frequent  events  with  durations  often 
greater  than  10%.  Thus  percentage  duration  of  the 
effective  discharge  tended  to  increase  downstream. 
(Cassar-PTT) 
W88-09544 


MUNICIPAL  LAND  USE  REGULATION  AND 
THE  GREAT  LAKES  SHORELINE  HAZARD  IN 
ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-09547 


ALGAL  REMAINS  IN  SOME  SURFACE  SEDI- 
MENTS OF  LAKE  ERIE, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09550 


FACTORS  AFFECTING  METAL  PARTITION- 
ING DURING  RESUSPENSION  OF  SEDI- 
MENTS FROM  THE  DETROIT  RIVER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09555 


CHARACTERIZATION  OF  SEDIMENTARY 
HUMIC  ACIDS  FRACTIONATED  BY  HYDRO- 
PHOBIC INTERACTION  CHROMATOGRA- 
PHY, 

Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Biologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-09560 


FACIES  AND  GEOMETRY  OF  AN  ESTUARINE 
BAR  AND  CHANNEL  SYSTEM, 

Bordeaux-3  Univ.,  Talence  (France).  Inst,  de  Geo- 

dynamique. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-09562 


ANALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  LACUSTRAL  SEDIMENTS 
BY  HIGH  RESOLUTION  SHPOL'SKII  SPEC- 
TROFLUORIMETRY  AT  10  K, 

Universite  de  Savoie,  Chambery  (France).  Lab.  de 

Spectroscopic  Moleculaire. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09579 


EFFECTS  OF  ACID  PRECIPITATION  ON 
SEDIMENT  DOWNCORE  PROFILES  OF  DIA- 
TOMS,   BACTERIAL   DENSrTIES    AND   SUL- 


PHUR ISOTOPE  RATIOS  IN  LAKES  NORTH 
OF  LAKE  SUPERIOR, 

McMaster  Univ.,   Hamilton   (Ontario).   Dept.   of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09592 


EFFECTS  OF  FLOODING  AND  SEDIMENTS 
ON  THE  STRUCTURE  OF  A  STREAM  MIDGE 
ASSEMBLAGE, 

Ohio  Univ.,  Athens. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09619 


CHANGES  IN  THE  PHYSICAL  AND  CHEMI- 
CAL PROPERTIES  OF  FLOODWATER  AND 
SEDIMENT  IN  AN  EXPERIMENTAL  RICE- 
FIELD  (REGGIO  EMILIA,  ITALY), 

Parma  Univ.  (Italy).  1st.  di  Ecologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09624 


TRANSPORT  OF  FINE-GRAINED  SEDI- 
MENTS  IN  SHALLOW  WATERS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
C.  K.  Ziegler,  and  W.  Lick. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  11,  No.  1,  p  123-132,  February 
1988.  7  fig,  16  ref. 

Descriptors:  'Sediment  transport,  'Sedimentation 
rates,  'Model  studies,  'Rivers,  'Mathematical 
models,  Sediments,  Sediment  distribution,  Suspen- 
sion, Resuspension,  Deposition,  Bottom  sediments, 
Mathematical  equation,  Mathematical  studies,  Dif- 
ferential equations,  Raisin  River,  Mathematical 
models,  Estuaries,  Deltas. 

A  numerical  model  of  the  resuspension,  deposition, 
and  transport  of  fine-grained,  cohesive  sediments 
was  developed  and  applied.  An  essential  part  of 
this  model  is  an  accurate  and  physically  realistic 
description  of  the  sediment  bed  and  the  resuspen- 
sion of  the  bottom  sediments  due  to  physical  proc- 
esses. The  description  is  based  on  data  from  recent 
experimental  and  field  work  on  fine-grained  sedi- 
ments. Pertinent  results  from  this  work  were  incor- 
porated into  the  present  model,  and  as  part  of  the 
calculation,  changes  in  the  resuspension  properties 
of  the  sediment  bed  with  time  due  to  resuspension, 
deposition,  and  compaction  can  be  approximately 
determined.  Vertically  integrated  differential  equa- 
tions were  used  to  approximate  the  hydrodynamic 
and  sediment  transport  equations.  A  volume  inte- 
gral method  was  used  to  derive  finite  difference 
equations  which  are  second-order  accurate,  explic- 
it, and  locally  conservative.  A  unique  feature  ol 
the  numerical  model  is  that  it  can  successfully  treat 
conditions  at  open  boundaries  where  both  incom- 
ing and  outgoing  waves  or  disturbances  may  bt 
present.  The  model  was  applied  to  the  resuspen- 
sion, deposition,  and  transport  of  fine-grained  sedi- 
ments in  (1)  the  Raisin  River,  a  small  polluted 
stream  flowing  into  Lake  Erie;  (2)  a  river  flowing 
into  a  lake  or  ocean  with  a  cross-flow;  and  (3)  i 
time-dependent  flow  in  a  simple  estuary  as  affected 
by  tidal  currents.  The  formation  of  erosional  and 
depositional  areas  under  various  conditions  is  dem- 
onstrated. (Author's  abstract) 
W88-09710 


SEDIMENTARY    SULFIDE    IN    THE    NEAR 
SHORE  GEORGIA  BIGHT, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington 

DE.  Haskell  Lab.  for  Toxicology  and  Industria 

Medicine. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-09711 


EFFECT  OF  BIOLOGICAL  AND  PHYSICAI 
DISTURBANCES  ON  THE  TRANSPORT  OI 
ARSENIC  FROM  CONTAMINATED  ESTUA 
RINE  SEDIMENTS, 

Academy  of  Natural  Sciences  of  Philadelphia 
Benedict,  MD.  Benedict  Estuarine  Research  Lab 
For  primary  bibliographic  entry  see  Field  5B. 
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/88-09716 


HANNEL  RESPONSE  TO  GRADE-CONTROL 
TRUCTURES  ON  MUDDY  CREEK,  MISSIS- 
[PPI, 

dorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

esources. 

or  primary  bibliographic  entry  see  Field  8B. 

/88-09719 


USPENDED  SOLIDS  TRANSPORT  IN  THE 
EGULATED  RIVER  BLITHE,  STAFFORD- 
HIRE,  U.K., 

irmingham  Univ.  (England).  Dept.  of  Geological 

:iences. 

l J.  Gilvear. 

egulated    Rivers    Research    and    Management 

RRMEP,  Vol.  2,  No.  2,  p  117-129,  April- June 

188.  8  fig,  4  tab,  25  ref. 

•escriptors:  'Suspended  solids,  'Sediment  trans- 
3rt,  'Water  management  effects,  'Dam  effects, 
nvironmental  effects,  Dams,  Reservoirs,  Turbidi- 
',  Monitoring,  Flood  frequency,  Flooding,  River 
lithe,  England,  Suspended  load,  Resuspension, 
Kiiments,  Seston,  Hysteresis. 

ospended  solids  concentrations  and  turbidity 
ere  monitored  on  the  regulated  River  Blithe  at 
vo  sites  downstream  of  the  reservoir  for  a  period 
|  18  months.  Changes  in  the  suspended  solids 
ads  transported  and  the  nature  of  the  material  in 
ispension  were  related  to  dam  overspill  and  tribu- 
ry  flood  events.  A  hysteretic  relationship  be- 
veen  suspended  solids  concentrations  and  dis- 
large  was  characteristic  of  both  sites,  sediment 
ipply  being  limited  within  the  regulated  river, 
npoundment  of  the  river  resulted  in  a  reduction 
r  the  frequency  and  magnitude  of  floods  and  a 
mcomitant  increase  in  clearwater  flows;  the  hy- 
•ological  effects  are  greatest  close  to  the  dam  but 
'ident  the  entire  length  of  the  river.  Downstream 
'  the  dam,  rapid  bank  erosion  occurred  on  mean- 
:r  bends  but  the  suspended  solids  loads  transport- 
I  by  the  regulated  river  relate  more  to  the  resu- 
lension  and  transport  of  tributary  injected  sedi- 
ents  and  scouring  of  a  dense  periphyton.  Close  to 
e  dam,  fine  biogenic  matter  dominated  the 
ston,  which  scanning  electron  microscopy  re- 
saled  to  contain  algal  fragments  and  inorganic 
atom  frustules,  but  downstream,  tributary-de- 
ved  minerogenic  particles  were  dominant. 
Vood-PTT) 
'88-09722 


CCUMULATION  OF  FINE  SEDIMENT 
TTHIN  SUBSTRATE  GRAVELS  ALONG  TWO 
EGULATED  RIVERS,  UK, 

oughborough  Univ.  of  Technology  (England). 

ept.  of  Geography. 

or  primary  bibliographic   entry   see   Field   6G. 

'88-09724 


IONITORING  THE  IMPACT  OF  DAMS  ON 
HE  DOWNSTREAM  PHYSICAL  ENVIRON- 
tENT  IN  THE  TROPICS, 

ayero  Univ.,  Kano  (Nigeria).  Dept.  of  Geogra- 

ly. 

or  primary   bibliographic   entry   see   Field   6G. 

'88-09726 


FFECT  OF  TUBIFICIDS  AND  CHIRONO- 
HDS  ON  PARTICLE  REDISTRIBUTION  OF 
AKE  SEDIMENT, 

iigata  Univ.  (Japan).  Biological  Lab. 

•  Fukuhara. 

cological  Research,  Vol.  2,  No.   3,  p  255-264, 

•ecember  1987.  5  fig,  1  tab,  29  ref. 

'escriptors:  'Bioturbation,  'Limnology,  'Aquatic 
limals,  'Midges,  'Tubificids,  'Lake  sediments, 
Sediments,  Particle  size,  Feeding  rates,  Aquatic 
ants,  Diatoms,  Paleolimnology,  Cyanophyta. 

he  effects  of  chironomid  larvae,  Chironomus  plu- 
osus,  and  tubificid  worms,  Limnodrilus  spp.,  on 
uticle  redistribution  in  lake  sediments  were  inves- 
gated  experimentally,  using  pots  containing  sedi- 


ments obtained  from  Lake  Suwa,  Japan.  The  chir- 
onomids  and  tubificids  increased  the  water  content 
of  surface  sediments.  The  chironomid  larvae  had 
no  effect  on  particle  size  distribution,  while  tubifi- 
cids continuously  accumulated  small  particles  on 
the  surface  sediment  through  their  selective  feed- 
ing activity.  Particles  >  0.125  mm  were  buried  at  a 
sediment  depth  of  6  cm.  In  Lake  Suwa,  long 
diatom  frustules,  large  plant  debris  and  blue-green 
algal  floes  accumulated  in  the  deeper  layer  of  the 
lake  sediment  inhabited  by  tubificids  at  high  densi- 
ty. (Author's  abstract) 
W88-09772 


GEOCHEMICAL  STUDY  OF  WEATHERING 
THROUGH  CHEMICAL  COMPOSITION  IN 
NATURAL  WATERS, 

Kyoto  Univ.  (Japan).  Disaster  Prevention  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-09804 


LABORATORY  STUDIES  ON  CORE  SAM- 
PLING WITH  APPLICATION  TO  SUBTIDAL 
MEIOBENTHOS  COLLECTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09847 


SUBSIDENCE  IN  THE  NORTHEASTERN  NILE 
DELTA:  RAPID  RATES,  POSSIBLE  CAUSES, 
AND  CONSEQUENCES, 

Smithsonian  Institution,  Washington,  DC.  Mediter- 
ranean Basin  Project. 
D.  J.  Stanley. 

Science  SCIEAS,  Vol.  240,  No.  4851,  p  497-500, 
April  22,  1988.  3  fig,  1  tab,  31  ref. 

Descriptors:  'Subsidence,  'Nile  Delta,  'Geomor- 
phology,  'Deltas,  'Geologic  history,  'Geologic 
mapping,  River  mouth,  Sea  level,  Flooding,  River 
forecasting,  Sedimentation  rates. 

Holocene  fluvial  and  marine  deposits  have  accu- 
mulated in  a  graben-like  structure  on  the  northeast- 
ern margin  of  the  Nile  delta.  This  part  of  the  delta, 
which  includes  Lake  Manzala,  Port  Said,  and  the 
northern  Suez  Canal,  has  subsided  rapidly  at  rates 
of  up  to  0.5  centimeters  per  year  since  about  7500 
years  ago.  This  subsidence  has  diverted  at  least 
four  major  distributaries  of  the  Nile  River  into  this 
region.  The  combined  effects  of  continued  subsid- 
ence and  sea  level  rise  may  flood  a  large  part  of  the 
northern  delta  plain  by  as  much  as  1  meter  by  the 
year  2100.  The  impact  of  continued  subsidence, 
now  occurring  when  sediment  input  along  the  cost 
has  been  sharply  reduced  because  of  the  Aswan 
High  Dam,  is  likely  to  be  substantial,  particularly 
in  the  Port  Said  area  and  as  far  inland  as  south  of 
Lake  Manzala.  (Author's  abstract) 
W88-09901 


ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS OF  THREE  NAVIGATION  POOLS 
ALONG  THE  UPPER  MISSISSIPPI  RIVER, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09932 


SEDIMENT  DISCHARGE  IN  MUDDY  CREEK 
AND  THE  EFFECT  OF  SEDIMENTATION 
RATE  ON  THE  PROPOSED  WOLFORD 
MOUNTAIN  RESERVOIR  NEAR  KREMML- 
ING,  COLORADO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

B.  C.  Ruddy. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  87-4011,  1987.  22  p,  11  fig,  5 
tab,  9  ref. 

Descriptors:  'Suspended  load,  'Bed  load,  'Reser- 
voir sedimentation,  'Silting,  'Colorado,  Hydrolog- 
ic  data. 

Stream-discharge  data  collected  from  May  1982 
through  October  1985  and  sediment  data  collected 


Chemical  Processes — Group  2K 

from  March  1985  through  October  1985  at  stream 
flow-gaging  station  09041500  Muddy  Creek  at 
Kremmling,  Colorado,  were  used  to  determine 
total-sediment  discharge  into  the  proposed  Wol- 
ford  Mountain  Reservoir.  The  data  were  divided 
on  a  seasonal  basis,  and  statistical  relations  between 
suspended-sediment  discharge  and  stream  dis- 
charge were  determined  for  the  rising  stage,  falling 
stage,  and  base-flow  period.  One  statistical  relation 
between  bedload  discharge  and  stream  discharge 
was  determined  from  all  collected  data.  These 
relations  were  used  with  3  years  of  daily  stream- 
discharge  data  to  estimate  total-sediment  dis- 
charge. Total-sediment  discharge  was  largest  prior 
to  the  annual  peak  stream  discharge  during  the 
study  period  and  decreased  thereafter.  At  least 
97%  of  the  total-sediment  discharge  was  suspend- 
ed sediment.  Mean  annual  total-sediment  discharge 
in  Muddy  Creek  near  Kremmling  was  estimated  to 
be  83,000  tons  per  year  for  the  1983  through  1985 
water  years.  Water-storage  capacity  of  the  pro- 
posed Wolford  Mountain  Reservoir  at  site  C 
would  decrease  10%  after  100  years  at  this  rate  of 
mean  annual  total-sediment  discharge.  (USGS) 
W88- 10065 


HYDRAULICS  AND  BED  MATERIAL  TRANS- 
PORT AT  HIGH  FINE  SUSPENDED  SEDI- 
MENT CONCENTRATIONS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 
J.  B.  Bradley. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8618167.  Ph.D  Dissertation,  1986.  140 
p,  32  fig,  1 1  tab,  93  ref. 

Descriptors:  'Suspended  sediments,  'Sediment 
transport,  'Streamflow,  'Sediment  concentration, 
'Hydraulics,  'Flow  characteristics,  Turbulent 
flow,  Mathematical  analysis,  Laminar  flow,  Mud- 
flows,   Flumes,   Flow   velocity,   Flow   resistance. 

Steady  uniform  flow  in  a  two-foot  wide  flume  was 
studied  in  a  laboratory  using  a  clay  washload  and 
sand  bed,  and  field  measurements  of  high  sediment 
concentration  flows  were  collected.  The  adequacy 
was  evaluated  of  extending  methodologies  for  tur- 
bulent low  concentration  flows,  such  as  the  loga- 
rithmic-velocity distribution,  related  resistance 
equations,  the  Rouse  equation,  and  existing  sedi- 
ment transport  formulas,  to  high  concentration 
flows.  In  fixed  bed  runs,  vertical  sand  distributions 
were  supply  limited  and  uniform  for  both  turbulent 
hyperconcentrated  and  laminar  mud  flows.  Mobile 
dune  and  plane  bed  runs  had  comparable  Z  values 
for  measured  and  computed  cases  in  turbulent  hy- 
perconcentrated flows.  Computed  values  were  de- 
veloped from  the  Rouse  equations  using  a  modified 
fall  velocity  to  reflect  changes  in  fluid  properties. 
Deviation  to  a  more  vertically  uniform  profile  was 
observed  at  higher  concentrations  of  hyperconcen- 
trated and  mud  flows.  Bed  material  transport  rates 
for  similar  hydraulic  conditions  were  much  larger 
in  flows  with  fine  sediment  concentrations.  (Crem- 
mins-AEPCO) 
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SOURCES   AND   FATES   OF  AQUATIC  POL- 
LUTANTS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09065 


METHODS  FOR  ESTIMATING  SOLUBILITIES 
OF  HYDROPHILIC  ORGANIC  COMPOUNDS: 
ENVIRONMENTAL  MODELING  EFFORTS, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09066 


VAPOR-PARTICLE  PARTITIONING  OF  SEMI- 
VOLATILE  ORGANIC  COMPOUNDS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5B. 
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W88-09067 


AIR-SEA  TRANSFER  OF  TRACE  ELEMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09070 


METAL  SPECIATION  IN  NATURAL  WATERS: 
INFLUENCE  OF  ENVIRONMENTAL  ACIDIFI- 
CATION, 

Quebec  Univ.,  Sainte-Foy. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09072 


ION  BUDGETS  IN  A  SEEPAGE  LAKE, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09073 


MECHANISMS  OF  ALKALINITY  GENERA- 
TION IN  ACID-SENSITIVE  SOFT  WATER 
LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-O9074 


CYCLES  OF  NUTRIENT  ELEMENTS,  HYDRO- 
PHOBIC ORGANIC  COMPOUNDS,  AND 
METALS  IN  CRYSTAL  LAKE, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-O9O80 


ELEMENT  CYCLING  IN  WETLANDS:  INTER- 
ACTIONS WITH  PHYSICAL  MASS  TRANS- 
PORT, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-O9081 


ALTERNATTVE    WELL    SEAL    IN    HIGHLY 
MINERALIZED  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09156 


BACKGROUND  GROUND-WATER  QUALITY 
MONITORING:  WELL  INSTALLATION 
TRAUMA, 

Jordan  Gorrill  Associates,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09157 


TECHNIQUE  FOR  RENOVATING  CLOGGED 
MONITOR  WELLS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09158 


BORE-VOLUME  PURGING  TO  IMPROVE 
MONITORING  WELL  PERFORMANCE:  AN 
OFTEN-MANDATED  MYTH, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09159 


LABORATORY  INVESTIGATION  OF  THE 
PURGING  BEHAVIOR  OF  SMALL-DIAMETER 
MONITORING  WELLS, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09160 


GEOCHEMISTRY  OF  NATURAL  WATERS, 

Wyoming  Univ.,  Laramie. 

J.  I.  Drever. 

Prentice-Hall,  Inc.,  Englewood  Cliffs,  New  Jersey. 

1982.  388  p. 

Descriptors:    'Geochemistry,    'Water    chemistry, 
•Hydrologic      systems,      Chemical      properties, 


Streams,  Hydrological  regime,  Lakes,  Groundwat- 
er, Ecological  effects,  Ecosystems,  Rain,  Erosion, 
Solute  transport,  Mathematical  studies,  Weather- 
ing, Oceans. 

Water  is  an  essential  part  of  the  geological  cycle. 
Rain  water  converts  the  granitic  rocks  of  the  conti- 
nents to  clay,  sand,  and  solutes,  and  transports 
them  to  the  ocean  where  they  become  the  raw 
material  of  future  continents.  To  understand  this 
fundamental  cycle,  one  must  understand  how 
rocks  weather,  and  how  the  solutes  removed 
during  weathering  becomes  reincorporated  into 
solid  phases  to  form  the  next  generation  of  rocks. 
This  books  is  written  to  inform  the  reader  of  the 
present  state  of  knowledge  of  the  processes  con- 
trolling the  composition  of  natural  waters  - 
streams,  lakes,  the  ocean,  and  near-surface  ground- 
waters. Although  many  examples  of  human  influ- 
ence are  discussed,  the  primary  objective  is  to 
document  how  the  natural  systems  work.  This 
provides  a  framework  in  which  to  discuss  the 
consequences  of  human  activities,  and  the  process- 
es operating  in  natural  systems  are  often  the  same 
as  the  processes  operating  in  polluted  or  otherwise 
disturbed  waters.  The  approach  used,  wherever 
possible,  is  to  discuss  specific  studies  of  natural 
waters  rather  than  to  present  theory  in  an  abstract 
way.  Chemical  and  mathematical  presentation  is 
kept  simple,  and  geologic  terms  that  might  be 
unfamiliar  are  explained  in  the  glossary.  (Lantz- 
PTT) 
W88-09235 


EARLY  TWENTIETH-CENTURY  INVESTIGA- 
TIONS OF  THE  RADIOACnVITY  OF 
WATERS  IN  NORTH  AMERICA, 

Geological  Survey,  Reston,  VA. 
E.  R.  Landa. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  75-80,  3 
fig,  41  ref. 

Descriptors:  'Geophysics,  'Geochemistry,  'Ra- 
dioactivity, 'History,  'Radioactive  springs,  Urani- 
um, Radon,  Radium,  Mineral  springs,  Springs. 

The  first  investigations  of  radioactivity  in  surface 
and  groundwaters  in  North  America  were  sparked 
in  1903  by  a  visit  to  Yale  University  from  a  Cam- 
bridge University  professor,  J.  J.  Thomson.  Impe- 
tus for  continuing  studies  was  provided  by  a  gener- 
al interest  in  the  phenomenon  of  radioactivity  and 
by  medical  and  commercial  interest  in  the  alleged 
therapeutic  value  of  radioactive  substances  in 
water.  Measurement  methodology  was  given  much 
attention.  Attempts  were  made  to  correlate  radio- 
activity with  lithology  and  readily  measurable 
water  properties  such  as  temperature  and  total 
dissolved  solids,  generally  with  little  success.  How- 
ever, information  was  obtained  on  some  important 
hydrogeochemical  properties  of  the  naturally  oc- 
curring radionuclides,  including  the  differing  mo- 
bilities of  the  chemically  distinct  members  of  the 
uranium  decay  series  and  the  coprecipitation  be- 
havior of  radium.  Radioactivity  in  water  was  ex- 
pressed in  terms  of  a  variety  of  units:  grams  of 
radium,  grams  of  uranium,  curies,  mache  units,  and 
emans.  (See  also  W88-09405)  (Cassar-PTT) 
W88-09410 


HISTORY  OF  THOUGHT  ON  THE  ORIGIN  OF 
SUBSURFACE  SEDIMENTARY  BRINES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ge- 
ology. 
J.  S.  Hanor. 

IN:  The  History  of  Hydrology.  American  Geo- 
physical Union,  Washington,  DC.  1987.  p  81-91,  11 
fig,  44  ref. 

Descriptors:  'Geohydrology,  'Geophysics,  'Geo- 
chemistry, 'Saline  water,  'Brines,  'History,  Salt 
deposits,  Membrane  processes,  Infiltration,  Eva- 
porite,  Solubility,  Subsurface  water,  Springs,  Con- 
nate water,  Seawater,  Chlorides,  Evaporation,  Dis- 
solution, Solute  transport,  Rivers,  Fermation 
water. 

The  remains  of  ancient  salt  works  around  brine 
seeps  stand  as  evidence  that  Prehistoric  man  not 
only  knew  that  some  groundwaters  are  salty,  but 


took  commercial  advantage  of  this  resource.  Pre 
Socratics,  such  as  Anaxagoras  (ca.  450  B.C.),  spec 
ulated  that  the  surface  waters  of  the  earth  wen 
derived  by  evaporation  of  subsurface  waters,  ; 
process  which  could  leave  a  salty  residue.  Lucre 
tius  (ca  60  B.C.)  advocated  a  subterranean  filterin) 
out  of  brine  as  seawater  was  cycled  back  from  th< 
oceans  into  the  continents  to  form  fresh  wate 
springs  and  rivers.  Medieval  and  Renaissance  cos 
mologists  also  believed  in  the  subterranean  cyclini 
of  seawater,  but  more  often  called  upon  distillatioi 
as  a  means  for  removing  salt.  The  body  of  know! 
edge  concerning  brines  improved  in  the  late  1600 
as  drilling  and  mining  activities  established  th 
spatial  proximity  of  some  brine  springs  witl 
bedded  rock  salt.  It  was  generally  believed  by  th 
early  1800s  that  brines  resulted  from  the  subsurfac 
dissolution  of  salt.  In  1859,  T.S.  Hunt  proposei 
that  subsurface  salty  waters  are  actually  fossil  sea 
water  and  that  the  elevated  Ca  to  Na  ratio  in  thes 
pore  fluids  reflects  an  elevated  calcium  concentra 
tion  in  ancient  oceans.  Thus  was  born  the  notion  c 
a  connate  origin  for  formation  waters.  Much  of  th 
current  thought  regarding  the  origin  of  brines  ha 
come  from  the  study  of  waters  coproduced  wit' 
oil  and  gas.  The  most  popular  brine-forming  meet 
anism  of  the  early  20th  century,  subsurface  evapc 
ration  of  pore  water  into  a  methane  gas  phase,  wa 
shown  by  Russell  on  mass-balance  grounds  in  193 
to  be  impossible.  Most  discussion  today  centers  o 
one  or  more  of  the  following  mechanisms:  men 
brane  filtration  (compacted  clays  and  shales  sen 
ing  as  membranes),  infiltration  of  subaerial  brine 
and  subsurface  dissolution  of  evaporites.  (See  als 
W88-09405)  (Author's  abstract) 
W88-09411 


INTERCALIBRATION  EXERCISE  FOR  TRAC 
METALS  IN  MARINE  SEDIMENTS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nov 

Scotia). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09559 


CHARACTERIZATION  OF  SEDIMENTAR 
HUMIC  ACIDS  FRACTIONATED  BY  HYDRC 
PHOBIC  INTERACTION  CHROMATOGRj* 
PHY, 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  d 

Biologie  Appliquee. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-09560 


SINGLET  OXYGEN  ANALYSIS  IN  IRRADIA1 
ED  SURFACE  WATERS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swi 

zerland).  Inst,  de  Chimie  Physique. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09569 


GEOCHEMICAL  ANALYSIS  OF  RIYAD1 
GROUND  WATER, 

King  Saud  Univ.,  Riyadh  (Saudi  Arabia).  Dept.  i 

Physics. 

A.  Naeem. 

International  Journal  of  Environmental  Analytic 

Chemistry  IJEAA3,  Vol.  28,  No.  3,  p   161-17 

February  1987.  3  fig,  3  tab,  8  ref. 

Descriptors:  'Heavy  metal,  'Water  qualit 
•Water  analysis,  'Groundwater,  'Saudi  Arabi 
•Geochemistry,  *Aquifers,  Neutron  activatic 
analysis,  Riyadh  region,  Iron,  Copper,  Nickel,  A 
senic,  Selenium,  Bicarbonates,  Calcium,  Magna 
um,  Sodium,  Chloride,  Sulfates,  Potassium,  Cadir 
urn,  Lead,  Jubaila  aquifers,  Public  health,  Drinkir 
water,  Water  treatment,  Meteoric  water,  Seawate 

This  paper  presents  a  geochemical  study  of  Riyac 
groundwater  from  Minjar  and  Jubaila  aquifers  ne; 
Riyadh  region  in  Saudi  Arabia.  The  concentratioi 
of  Fe,  Cu,  and  Ni  and  the  potentially  toxic  el 
ments  such  as  As,  Cd,  Pb  and  Se  were  less  thi 
0.01  ppm.  These  waters  contain  Ca(  +  + 
Mg(++),  Na(  +  ),  CL(-)  and  S04(-)  in  high 
concentrations  than  K(  +  )  and  HC03(-).  The  co 
centration  of  all  the  elements  detected  in  the 
waters  is  within  the  maximum  permissible  limi 
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iggested  by  various  world  health  organizations, 
he  waters  from  the  Minjur  and  Jubaila  aquifers 
e  of  S04-Mg  and  Cl-Ca  type,  respectively,  and 
e  believed  to  be  a  mixture  of  marine  and  meteor- 
genesis.  These  waters  are  suitable  for  drinking 
ter  some  softening  and  desalination  treatment. 
Vuthor's  abstract) 
'88-09578 


EST  SYSTEM  FOR  THE  DETERMINING  OF 

HE    FATE    OF    PESTICIDES    IN    SURFACE 

'ATER:  PROTOCOL  AND  COMPARISON  OF 

HE  PERFORMANCE  FOR  PARATHION  OF 

COCORES     AND     MICRO     ECOSYSTEMS 

ROM  TWO  SOURCES, 

istitute    for    Pesticide    Research,    Wageningen 

•Jetherlands). 

or  primary  bibliographic  entry  see  Field  5A. 

'88-09584 


NALYTICAL  CHEMISTRY  OF  CHROMIUM 
PECIES  IN  THE  ENVIRONMENT,  AND  IN- 
ERPRETATION  OF  RESULTS, 

ayer  A.G.,  Leverkusen  (Germany,  F.R.). 
or  primary  bibliographic  entry  see  Field  5A. 
^88-09589 


IANGANESE  IN  DRINKING  WATER  OF  THE 

OWN  OF  BEAUCAIRE:  ORIGINS  AND  SOLU- 

IONS   (MANGANESE   DANS   L'EAU    D'ALI- 

IENTATION  DE  LA  VILLE  DE  BEAUCAIRE: 

iRIGINES  ET  SOLUTIONS), 

.ix-Marseille-1   Univ.   (France).   Lab.   de  Chime 

lenerale. 

or  primary  bibliographic  entry  see  Field  5B. 

/88-09597 


IULTICOLUMN  ION  CHROMATOGRAPHIC 
lETERMINATION  OF  NITRATE  AND  SUL- 
ATE  IN  WATERS  CONTAINING  HUMIC 
UBSTANCES, 

und  Univ.  (Sweden).  Dept.  of  Analytical  Chem- 

try. 

or  primary  bibliographic  entry  see  Field  7B. 

/88-09608 


-<5-BROMO-2-PYRIDYLAZO)-5- 
(IMETHYLAMINOPHENOL      (5-BR-DMPAP) 
lS  A  REAGENT  FOR  SPECTROPHOTOME- 
RIC  DETERMINATION  OF  IRON(III), 

environmental  Science  Research  Inst,  of  Guanz- 

ou  Prefecture,  Ganzhou  (China). 

;or  primary  bibliographic  entry  see  Field  7B. 

V88-09612 


INTERACTION       OF       CERTAIN       HEAVY 
1ETALS  WITH  LAKE  HUMIC  ACIDS, 

Kashmir  Univ.,   Srinagar  (India).   Centre  of  Re- 

earch  for  Development. 

!or  primary  bibliographic  entry  see  Field  2H. 

V88-09613 


:ONSEQUENCES  OF  REDOX  CONDITIONS 
)N  THE  DISTRIBUTION  OF  CATIONS  IN  A 
AEROMICTIC  OLIGOTROPHY  LAKE, 

-lermont-Ferrand-2  Univ.,  Aubiere  (France), 
'or  primary  bibliographic  entry  see  Field  2H. 
V88-09623 


TIESH  WATERS  OF  SHETLAND:  CHEMICAL 
:haracteristics  OF  RUNNING  WATERS, 

nstitute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 

and). 

C.  H.  Morris. 

iydrobiologia  HYDRB8,  Vol.  144,  No.  3,  p  211- 

81,  January  30,  1987.  3  fig,  3  tab,  34  ref. 

descriptors:  *Water  chemistry,  'Geochemistry, 
'Shetland  Islands,  United  Kingdom,  Multivariate 
malysis,  Synoptic  analysis,  Altitude,  Stream  classi- 
ication,  Tributaries,  Catchment  areas,  Physical 
jroperties,  Hydrogen  ion  concentration,  Conduc- 
ivity,  Alkalinity,  Sodium,  Potassium,  Calcium, 
Magnesium,  Phosphorus,  Nitrogen,  Organic 
:arbon,   Suspended   solids,   Color,    Iron,   Silicon, 


Nickel,  Chromium,  Copper,  Geology,  Peat,  Pre- 
diction, Maps,  Acid  streams,  Running  waters, 
Chemical  properties,  Acid  rain  effect. 

The  water  chemistry  of  48  streams  on  the  Shetland 
Islands  was  determined  as  part  of  a  synoptic 
survey  of  the  islands  during  1974.  For  each  point 
of  intersection  of  a  stream  with  a  1  km  grid  line  on 
a  map  of  the  islands,  fourteen  stream  and  catch- 
ment parameters  were  measured  from  the  map: 
altitude,  slope,  stream  order,  whether  a  tributary 
or  direct  to  the  sea,  distance  from  the  sea,  highest 
point  in  the  catchment,  catchment  area,  and  catch- 
ment characteristics.  Each  of  54  running-water 
sites  was  visited  on  several  occasions  during  the 
spring  and  summer  of  1974  when  physical  meas- 
urements and  biological  and  chemical  samples 
were  taken;  these  samples  were  analyzed  for  pH, 
conductivity,  alkalinity,  Na,  K,  Ca,  Mg,  P,  ammo- 
nium N,  nitrate  N,  dissolved  organic  carbon,  % 
total  suspended  solids,  Hazen  (color),  Fe,  reactive 
Si,  Ni,  Cr,  and  Cu.  Principal-component  analysis 
identified  three  main  contributors  to  stream  chem- 
istry: solid  geology,  drift  geology  (in  the  form  of 
peat),  and  marine  influence.  The  sites  could  be 
clustered  by  their  chemistry  according  to  these 
factors.  The  likely  chemical  characteristics  of  sites 
could  be  predicted  from  map  analysis  of  altitude, 
solid  and  drift  geology,  and  oceanicity.  There  was 
little  evidence  of  acidification  of  Shetland  streams, 
but  the  peatiness  of  the  water  made  acidification 
difficult  to  detect  using  the  usual  criteria.  Most 
sites  did  show  a  reduction  in  alkalinity  compared 
to  a  calculated  value  for  non-acidified  sites. 
(Shidler-PTT) 
W88-09629 


DISSOLVED  ORGANIC  CARBON  IN 
STREAMS  AND  GROUNDWATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
J.  E.  Rutherford,  and  H.  B.  N.  Hynes. 
Hydrobiologia  HYDRB8,  Vol.  154,  p  33-48,  No- 
vember 16,  1987.  10  fig,  8  tab,  34  ref. 

Descriptors:  'Water  chemistry,  'Streams, 
'Groundwater,  'Dissolved  solids,  'Organic 
matter,  Piezometers,  Temporal  distribution,  Spatial 
distribution,  Ontario,  Streambeds,  Aquatic  produc- 
tivity, Sediments,  Stream  biota,  Mixing. 

Minipiezometers  installed  at  different  vertical 
levels  (20-140  cm)  within  the  streambed  were  used 
to  study  temporal  and  spatial  variations  in  the 
dissolved  organic  carbon  (DOC)  content  of 
streamwater  and  groundwater  in  three  southern 
Ontario  streams  (Saugeen  River  and  Canagagigue 
and  Salem  Creeks).  Groundwater,  as  represented 
by  our  streambed  samples,  contained  considerable 
quantities  of  DOC  but  variation  between  replicate 
samples  was  high.  Diel  fluctuations  in  DOC  con- 
tent of  streamwater  were  consistent  with  daytime 
autochthonous  production  and  night-time  uptake 
by  heterotrophs.  Water  from  the  streambed  neither 
consistently  diluted  nor  enhanced  streamwater 
levels  of  DOC.  At  some  stations,  DOC  variation 
with  depth,  including  streamwater,  seemed  to  be 
largely  random.  At  other  stations,  DOC  concentra- 
tions from  the  deepest  piezometers  were  consist- 
ently higher  than  concentrations  at  intermediate 
depths,  suggesting  a  loss  of  DOC  from  deeper 
waters  to  overlying  sediments.  However,  at  these 
stations  DOC  concentrations  were  highest  at  20 
cm  and  at  the  surface.  Interflow  deliver  of  DOC  to 
the  shallow  layers  of  the  streambed  may  be  a 
significant  source  of  carbon  for  a  stream  ecosys- 
tem, especially  in  agricultural  areas.  Late  summer 
diel  fluctuations  at  one  station  may  be  related  to 
changing  patterns  of  intermixing  of  stream  and 
groundwater  in  the  upper  layers  of  the  streambed 
as  governed  by  velocity  heads,  convective  currents 
and  evapotranspiration.  (Author's  abstract) 
W88-09636 


VERTICAL  TRANSPORT  AND  ITS  EFFECTS 
ON  EPILIMNETIC  PHOSPHORUS  IN  FOUR 
CALCAREOUS  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09639 


PHYSICO-CHEMICAL  ASPECTS  OF  PARTI- 
TIONING OF  NON-POLAR  HYDROPHOBIC 
ORGANICS  AT  THE  AIR-WATER  INTERFACE, 

Louisiana   State   Univ.,    Baton    Rouge.    Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09653 


PRECONCENTRATION  AND  ANALYSIS  OF 
TETRAPHENYLBORON  AND  DIPHENYL- 
BORINIC  ACID  IN  NATURAL  WATERS 
USING  C18  REVERSE-PHASE  LIQUID  CHRO- 
MATOGRAPHY, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09654 


PHOTOLYTIC    DEGRADATION    OF    TRACE 
AMOUNTS   OF   DIBROMO-1.2-PROPANE   IN 
WATER:  THE  INFLUENCE  OF  HYDROGEN 
PEROXIDE    (DEGRADATION    PAR    PHOTO- 
LYSE  DU  DIBROMO-1,2  PROPANE  PRESENT 
A  L'ETAT  DE  TRACES  DANS  L'EAU:  INFLU- 
ENCE DU  PEROXYDE  D'HYDROGENE), 
Universite    de    Toulon    et    du    Var,    La    Garde 
(France).  Lab.  de  Chimie  Appliquee. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-09655 


LIMNOLOGY  OF  A  HYPERTROPHIC  RESER- 
VOIR STORENG  WASTEWATER  EFFLUENT 
FOR  AGRICULTURE  AT  KIBBUTZ  NA'AN, 
ISRAEL, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5D. 
W88-09695 


SALT  ACCUMULATION  IN  THE  LOESSIAL 
SEQUENCE  IN  THE  BE'ER  SHEVA  BASIN, 
ISRAEL, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-09702 


TRACE  METAL  DYNAMICS  IN  A  SEASONAL- 
LY ANOXIC  LAKE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09708 


ROLE  OF  FISH  AND  BENTHOS  FN  THE  NI- 
TROGEN BUDGET  OF  LAKE  BALATON,  HUN- 
GARY, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09752 


HYDROGRAPHY  OF  THE  ESTUARESE-LA- 
GUNAR  COMPLEX  OF  CANANEIA  (25  DE- 
GREES S;  048  DEGREES  W),  SAO  PAULO, 
BRAZIL:  III.  ENFLUENCE  OF  THE  TIDE 
CYCLE  (HIDROGRAFIA  DO  COMPLEXO  ES- 
TUARINO  LAGUNAR  DE  CANANEIA  (25  DE- 
GREES S;  048  DEGREES  W),  SAO  PAULO, 
BRASIL:  III.  INFLUENCIA  DO  CICLO  DA 
MARE), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  Maricul- 
tura. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09773 


ECOLOGY     OF     JACARE     PEPIRA     RIVER 

BASIN:  MAJOR  IONS  (SAO  PAULO  STATE  OF 

BRAZIL)    (ECOLOGIA    DA    BACIA    DO    RIO 

JACARE  PEPIRA:  IONS  DOMINANTES,  SAO 

PAULO,  BRASIL), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09776 
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Group  2K — Chemical  Processes 

ARSENIC  IN  GROUND  WATER  OF  THE 
WESTERN  UNITED  STATES, 

Geological  Survey,  Carson  City,  NV. 
A.  H.  Welch,  M.  S.  Lico,  and  J.  L.  Hughes. 
Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  333- 
347,  May-June  1988.  7  fig,  5  tab,  1 10  ref. 

Descriptors:  'Groundwater  quality,  'Literature 
review,  'Arsenic,  'Aquifers,  'Geochemistry, 
'Sediments,  Volcanic  deposits,  Geothermal  sys- 
tems, Uranium  mines,  Gold  mines,  Western  United 
States,  Irrigation,  Groundwater  mining. 

Natural  occurrences  of  ground  water  with  moder- 
ate (10-50  micrograms/1)  to  high  (>50  micro- 
grams/1) concentrations  of  arsenic  are  common 
throughout  much  of  the  western  U.S.  High  con- 
centrations of  arsenic  are  generally  associated  with 
one  of  four  geochemical  environments:  (1)  basin- 
filled  deposits  of  alluvial-lacustrine  origin,  particu- 
larly in  semiarid  areas,  (2)  volcanic  deposits,  (3) 
geothermal  systems,  and  (4)  uranium  and  gold- 
mining  areas.  These  findings  are  based  on  an  exten- 
sive literature  review,  compilation  of  unpublished 
reports  and  data,  and  the  review  of  data  bases 
containing  more  than  7000  analyses  of  ground 
water  samples  for  arsenic.  In  the  first  two  environ- 
ments, arsenic  appears  to  be  associated  with  sedi- 
ments derived,  in  part,  from  volcanic  rocks  of 
intermediate  to  acidic  composition.  Dissolved  ar- 
senic concentrations  in  water  from  volcanic 
aquifers  in  the  same  regions,  however,  may  be  low 
(<  10  micrograms/1).  Solid  phases  (minerals,  amor- 
phous solids,  and  sedimentary  organic  matter)  that 
supply  the  dissolved  arsenic  have  not  been  identi- 
fied in  most  areas.  Alluvial  and  lacustrine  sedimen- 
tary deposits  appear  to  be  an  important  source  of 
arsenic  in  volcanic  areas  and  in  areas  underlain  by 
basin-filled  deposits.  Mobilization  of  arsenic  in  sed- 
imentary aquifers  may  be,  in  part,  a  result  of 
changes  in  the  geochemical  environment  due  to 
agricultural  irrigation.  In  the  deeper  subsurface, 
elevated  arsenic  concentrations  are  associated  with 
compaction  caused  by  ground  water  withdrawals. 
(Author's  abstract) 
W88-09787 


RECORD  OF  HEAVY  METAL  POLLUTION  IN 
SEDIMENT  FROM  THE  SETO  INLAND  SEA, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09798 


CHEMICAL  COMPOSITIONS  OF  SUBMA- 
RINE HOT  SPRING  WATER  AND  ASSOCIAT- 
ED BOTTOM  SEDIMENTS  NEAR  TAKETOMI- 
JIMA  AT  SOUTHERN  PART  OF  THE 
RYUKYU  ISLAND  ARC,  NORTH-WEST  PACIF- 
IC, 

University    of   the   Ryukyus,    Nishihara   (Japan). 
Dept.  of  Chemistry. 
T.  Oomori. 

Journal  of  Earth  Science  Nagoya  University 
JEASAD,  Vol.  35,  No.  2,  p  325-340,  December 
1987.  4  fig,  5  tab,  38  ref. 

Descriptors:  'Hot  springs,  'Submarine  springs, 
•Bottom  sediments,  'Water  chemistry,  'Geochem- 
istry, Chemical  composition,  Magnesium,  Sulfate, 
Calcium,  Silica,  Oxygen  isotopes,  Heavy  metals, 
Iron,  Manganese,  Mercury,  Arsenic,  Antimony, 
Molybdenum,  Cadmium,  Barium,  Uranium,  Proto- 
dolomite,  Carbonate,  Ryukyu  Island  Arc,  Japan. 

Chemical  compositions  of  off  Taketomi-jima  sub- 
marine hot  spring  water  and  drilled  carbonate  sedi- 
ments were  studied.  Temperature  of  submarine  hot 
spring  water  is  fairly  high  (40-60  C).  The  chemical 
composition  is  characterized  by  decrease  in  Mg 
and  S04  concentrations  and  increase  in  soluble 
Si02  and  Ca  concentrations,  relative  to  the  chemi- 
cal composition  of  sea  water.  The  positive  value  of 
oxygen  isotope  (delta-oxygen- 18)  of  hot  spring 
water  suggests  that  rock-water  interactions  may 
take  place  at  fairly  high  temperatures.  Heavy  metal 
elements  such  as  Fe,  Mn,  Hg,  As,  Sb,  Mo,  Cd,  Ba, 
and  U  in  drilled  carbonate  sediments  are  highly 
enriched  below  6  m  in  depth  of  the  carbonate 
sediment,  and  show  the  strong  positive  correlation 
with  protodolomite  content  of  the  carbonate  sedi- 


ments. These  heavy  metal  elements  and  protodolo- 
mite may  be  derived  from  submarine  hydrothermal 
activity  near  Taketomi-jima  Island.  (Author's  ab- 
stract) 
W88-09799 


PARTITIONING  OF  MANGANESE,  IRON,  AR- 
SENIC, CADMIUM,  LEAD,  COPPER,  ZINC, 
COBALT  AND  NICKEL  IN  SEDIMENTS  FROM 
LAKE  BIWA, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09801 


DIAGENETIC  BEHAVIORS  OF  HEAVY 
METALS  AND  NUTRIENTS  IN  ANOXIC  SEDI- 
MENT OF  A  FRESHWATER  POND, 

Centra]  Research  Inst,  of  Electric  Power  Industry, 

Tokyo  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09802 


CHEMICAL  STUDY  OF  SURFACE  AND 
GROUND  WATERS  FLOWING  THROUGH 
CARBONATE  ROCK  TERRAIN  IN  THE  OKI- 
NAWA ISLANDS, 

University    of  the    Ryukyus,    Nishihara   (Japan). 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09803 


GEOCHEMICAL  STUDY  OF  WEATHERING 
THROUGH  CHEMICAL  COMPOSITION  IN 
NATURAL  WATERS, 

Kyoto   Univ.    (Japan).    Disaster   Prevention    Re- 
search Inst. 
R.  Yoshioka. 

Journal  of  Earth  Science  Nagoya  University 
JEASAD,  Vol.  35,  No.  2,  p  417-444,  December 
1987.  20  fig,  4  tab,  53  ref. 

Descriptors:  'Landslides,  'Weathering,  'Geo- 
chemistry, 'Water  chemistry,  'Groundwater, 
Chemical  composition,  Carbon  dioxide,  Minerals, 
Japan,  Thermodynamics,  Earthquakes. 

The  dissolved  major  constituents  of  natural  waters 
in  landslide  areas  are  discussed,  with  particular 
reference  to  Japanese  conditions.  The  following 
items  are  discussed:  (1)  A  fundamental  ideas  on 
chemical  weathering  and  landslide  phenomena;  (2) 
The  possibility  of  predicting  the  zones  of  weakness 
and  landslide  caused  by  chemical  weathering;  (3) 
The  relation  between  chemical  composition  and 
discharge  of  groundwater;  (4)  The  partial  pressure 
of  C02  dissolved  in  groundwater;  (5)  Analysis  of 
interactions  between  minerals  and  water  by  ther- 
modynamic and  mass  balance  approaches;  and  (6) 
landslides  caused  by  earthquakes.  (Author's  ab- 
stract) 
W88-09804 


AUTOCHTHONOUS  CALCITE  PRECIPITA- 
TION IN  HARDWATER  LAKES  OF  THE 
MECKLENBURG  LAKE  DISTRICT  (AU- 
TOCHTHONE  KALKFALLUNG  IN  HARTWAS- 
SERSEEN  DER  MECKLENBURGER  SEEN- 
PLATTE), 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09809 


CONCEPTS  OF  WELL  CLEANING, 

Bennett,  Williams  and  Blattert,  Inc.,  Indianapolis, 

IN. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-09832 


AMMONIUM  AND  PHOSPHATE  UPTAKE 
RATES,  N:P  SUPPLY  RATIOS,  AND  EVI- 
DENCE FOR  N  AND  P  LIMITATION  IN  SOME 
OLIGOTROPHIC  LAKES, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 


Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09845 


VARIATIONS  IN  THE  FLUORIDE  LEVELS  OF 
DRINKING  WATER  IN  SOUTH  AFRICA:  IM- 
PLICATIONS FOR  FLUORIDE  SUPPLEMEN- 
TATION, 

Stellenbosch    Univ.    (South    Africa).    Faculty    of 

Dentistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-09900 


IRON  PHOTOREDUCTION  AND  OXIDATION 
IN  AN  ACIDIC  MOUNTAIN  STREAM, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09902 


HYDROGEOCHEMISTRY  OF  CHLORIDE  IN 
AN  UPLAND  CATCHMENT  IN  MID-WALES, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-09912 


CHEMICAL  NATURE  OF  ACID  PRECIPITA- 
TION OVER  EUROPE, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09954 


TWO-STAGE  MINERALIZATION  OF  PHEN- 
ANTHRENE  BY  ESTUARINE  ENRICHMENT 
CULTURES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09963 


ANAEROBIC  MICROBIAL  DISSOLUTION  OF 
TRANSITION  AND  HEAVY  METAL  OXIDES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09967 


INTERACTION  OF  SELENATE  AND  SELE- 
NITE  WITH  SELECTED  FRESHWATER  SEDI- 
MENTS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09992 


GEOCHEMICAL  ASSESSMENT  OF  AQUIFER 
RECHARGE  EFFECTS  IN  THE  SOUTHWEST 
DENVER  BASIN, 

Colorado  School  of  Mines,  Golden.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  4B. 
W88- 10028 


DISCHARGE  AND  WATER  QUALITY  OF 
SPRINGS  IN  ROAN  AND  PARACHUTE 
CREEK  BASINS,  NORTHWESTERN  COLORA- 
DO, 1981-83, 

Geological  Survey,  Grand  Junction,  CO.  Water 
Resources  Div. 
D.  L.  Butler. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  85-4078,  1985.  145  p,  17  fig,  16 
tab,  plate,  56  ref. 

Descriptors:  'Springs,  'Oil  shale,  'Water  quality, 
•Discharge,  'Water  chemistry,  Base-line  studies, 
Perched  groundwater,  Tritium,  Groundwater 
movement. 
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"his  report  is  a  compilation  and  interpretation  of 
ischarge,  water-quality,  and  radiochemical  data 
ollected  at  springs  in  the  oil-shale  regions  of  Roan 
nd  Parachute  Creek  basins,  Colorado,  from  1981 
3  1983.  Springs  located  on  upland  plateaus  and 
idges  are  mixed-cation  bicarbonate  water  types 
/ith  216  to  713  milligrams  per  liter  dissolved 
Dlids.  Calcite  and  dolomite  dissolution  are  dorm- 
ant chemical  reactions  in  upland  springs.  Springs 
xated  in  the  canyons  contain  greater  concentra- 
ons  of  sodium  and  sulfate  and  have  388  to  3,970 
lilligrams  per  liter  dissolved  solids.  Gypsum  disso- 
jtion  is  an  important  chemical  reaction  in  canyon 
pring  water.  The  only  trace  constituents  with 
lean  concentration  greater  than  10  micrograms 
er  liter  in  the  study  area  were  barium,  boron, 
thium  and  strontium.  None  of  the  canyon  springs 
tvestigated  represent  discharge  from  the  lower 
quifer  in  the  Green  River  Formation.  Analysis  of 
hemical  and  discharge  data  for  streams  in  the 
Loan  Creek  drainage  showed  evidence  of  lower- 
quifer  discharge  into  the  canyons.  Springs  located 
ear  an  oil-shale  mine  or  processing  plant  could  be 
sed  for  monitoring  groundwater  quality  and 
uantity.  Bicarbonate,  fluoride,  arsenic,  boron,  lith- 
lm,  mercury,  ammonia,  and  organic  carbon  may 
e  chemical  indicators  of  mine  or  process-water 
ontamination  of  shallow  aquifers  near  an  oil-shale 
lant  or  mine.  (USGS) 
V88- 10062 


!L.  Estuaries 


LlR-SEA  TRANSFER  OF  TRACE  ELEMENTS, 

thode  Island  Univ.,  Kingston.  Graduate  School  of 

)ceanography. 

•or  primary  bibliographic  entry  see  Field  5B. 

V88-09070 


MECHANISMS  CONTROLLING  THE  DISTRI- 
KJTION  OF  TRACE  ELEMENTS  IN  OCEANS 
IND  LAKES, 

Vashington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

?or  primary  bibliographic  entry  see  Field  2H. 
V88-09071 


SALT  MARSH  RESTORATION:  LESSONS 
TIOM  CALIFORNIA, 

ian  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
.  B.  Zedler. 

N:  Rehabilitating  Damaged  Ecosystems.  Volume 
I  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 
23-138,  1  tab,  64  ref,  2  append. 

Descriptors:  'Salt  marshes,  'Wetlands,  'Rehabili- 
ation,  'Regional  planning,  'Restoration,  'Califor- 
lia,  Management  planning,  Wildlife  management, 
/egetation,  Aquatic  plants. 

\  broad  range  of  guidelines  for  restoring  salt 
narshes  have  developed  from  long-term  research 
>n  wetlands,  from  observing  restoration  failures, 
ind  from  literature  review.  The  restoration  litera- 
ure  includes  many  wetland  projects  from  the  east- 
:rn  U.S.,  while  many  California  salt  marsh  exam- 
lies  are  evaluated  here  for  the  first  time.  Recom- 
rtendations  for  goal  definition  are:  (1)  regional 
:oordination,  rather  than  piecemeal  planning,  is 
leeded  to  maintain  the  salt  marsh  resources  of  the 
region;  (2)  off-site  mitigation  should  be  discour- 
iged;  (3)  species  requirements  must  be  well  under- 
stood; (4)  habitat  for  endangered  species  must  be 
;onsidered  in  developing  regional  restoration  plans 
ind  site-specific  objections;  (5)  other  species  that 
ire  rare  or  uncommon  should  also  be  considered  in 
setting  restoration  goals  for  souther  California;  (6) 
maintaining  native  plant  communities  that  are  un- 
common within  a  region  is  also  an  appropriate 
restoration  objective;  (7)  reserves  of  rare  plant 
species  may  need  to  be  developed  for  artificial 
propagation  and  reintroduction  to  individual  salt 
marshes  following  local  extinction;  and  (8)  increas- 
ing 'diversity'  is  not  necessarily  beneficial;  mainte- 
nance of  the  'natural  variety'  of  communities  is  a 
more  appropriate  regional  goal.  Hydrological  plan- 
ning, experimentation,  and  assessment  of  success, 
with  respect  to  salt  marsh  restoration,  are  also 
discussed.  (See  also  W88-09438)  (Lantz-PTT) 


W88-09455 


METHODS      OF      RECOVERING      VIRUSES 
FROM  AQUATIC  SEDIMENTS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09465 


ROLE  OF  SEDIMENT  IN  THE  PERSISTENCE 
AND  TRANSPORT  OF  ENTERIC  VIRUSES  IN 
THE  ESTUARINE  ENVIRONMENT, 

University  of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09466 


CHARACTERIZATION  OF  SEDIMENTARY 
HUMIC  ACIDS  FRACTIONATED  BY  HYDRO- 
PHOBIC INTERACTION  CHROMATOGRA- 
PHY, 

Lille-1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Biologie  Appliquee. 

E.  Kalinowski,  and  R.  Blondeau. 

Marine  Chemistry  MRCHBD,  Vol.  24,  No.  1,  p 

29-37,  1988.  3  fig,  2  tab,  29  ref. 

Descriptors:  'Chemical  analysis,  'Sediments, 
'Monosaccharides,  'Spectroscopy,  'Humic  acids, 
'Chromatography,  'Estuaries,  Fulvic  acids,  Nu- 
clear magnetic  resonance,  Infrared  radiation,  Mo- 
lecular structure. 

Sedimentary  humic  acid  subfractions,  obtained  by 
hydrophobic  interaction  chromatography  on 
Octyl-Sepharose  CL-4B,  have  been  studied  by  mo- 
lecular weight  distribution,  IR  and  13C  NMR 
spectroscopies  and  chemical  analysis.  Remarkably, 
the  more  hydrophilic  subfraction  exhibits  high  car- 
boxyl  group  content,  low  aromaticity  and  high 
carbohydrate  content.  The  composition  of  the  dif- 
ferent monosaccharides  of  this  subfraction  (fucose, 
galactose,  mannose,  glucose,  rhamnose,  arabinose 
and  xylose)  is  not  different  from  whole  humic  acid. 
The  chemical  and  spectroscopic  characteristics  re- 
semble those  of  fulvic  acid,  with  the  exception  of 
acid  insolubility  and  molecular  weight.  An  increase 
of  dominant  average  molecular  weight  is  noted  in 
relation  to  the  hydrophobic  character  of  subfrac- 
tions. (Author's  abstract) 
W88-09560 


FACIES  AND  GEOMETRY  OF  AN  ESTUARINE 
BAR  AND  CHANNEL  SYSTEM, 

Bordeaux-3  Univ.,  Talence  (France).  Inst,  de  Geo- 

dynamique. 

P.  Crumeyrolle,  and  M.  Marianne. 

Comptes    Rendus    de    l'Academie    des    Sciences 

(Series  2)  CHDCAQ,  Vol.  306,  No.  14,  p  997-1000, 

April  14,  1988.  4  fig,  7  ref. 

Descriptors:  'Bottom  sediements,  'Sediments, 
♦Deltas,  'Estuaries,  'Sedimentary  structures, 
'Stratigraphy,  France,  Persian  Gulf,  Eocene, 
Facies,  Channels. 

A  spectacular  example  of  estuarine  bar  and  chan- 
nel deposits  has  been  studied  in  the  Eocene  of 
South  France  (Corbieres  region).  The  outcrops  are 
sufficiently  extensive  so  as  to  permit  the  observa- 
tion and  analysis  of  sedimentary  geometry  and 
facies.  The  deposits  are  interpreted  as  a  system  of 
tidal  estuarine  inlet  bars,  incised  by  a  contempora- 
neous flood  tide  dominated  channel.  The  bar  is 
typically  upward  coarsening  and  exhibits  stacked 
beds  of  undirectional  ebb  oriented  sigmoidal  cross 
beds.  These  cross  beds  are  bundled  into  neap 
spring  cycles  and  contain  numerous  reactivation 
surfaces,  clay  drapes  and  scattered  subordinate 
current  ripple  caps.  The  overall  planar  geometry 
of  the  bar  system  is  roughly  elliptical,  800  m  wide 
and  1  to  2  km  long  (parallel  to  currents)  and  20  to 
30  m  thick.  To  the  east,  i.e.,  parallel  to  the  coast 
(and  perpendicular  to  north  dominant  tidal  cur- 
rents), facies  become  wave  dominated  with  wave 
ripples  predominantly.  This  transition  between 
tidal  and  shoreface  sands  is  transitional  and  inter- 
fingering.  The  phenonena  evident  here  are  ob- 
served frequently  as  at  Mont  Saint-Michel  and  the 
Persian  Gulf.  (Author's  abstract) 


W88-09562 


USE  OF  POLLUTANT  AND  BIOGENIC  MARK- 
ERS AS  SOURCE  DISCRIMINANTS  OF  OR- 
GANIC INPUTS  TO  ESTUARINE  SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09566 


ORIGIN  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS (PAH)  IN  RECENT  SEDI- 
MENTS FROM  THE  CONTINENTAL  SHELF 
OF  THE  'GOLFE  DE  GASCOGNE*  (ATLANTIC 
OCEAN)  AND  IN  THE  GIRONDE  ESTUARY, 
Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09576 


EVOLUTION  OF  HYDROCARBONS  AND 
BACTERIAL  ACTIVITY  IN  MARINE  SEDI- 
MENTS CONTAMINATED  BY  A  MIXTURE  OF 
PETROLEUM  PRODUCT  AND  ENHANCER 
(EVOLUTION  DES  HYDROCARBURES  ET  DE 

L'AcnvrrE  bacterienne  dans  des  sedi- 
ments MARINS  CONTAMINES  PAR  UN  DE- 
VERSEMENT  DE  PETROLE  BRUT  ET 
TRAITE), 

Institut  Francais  de  Recherche  pour  l'Exploitation 

de  la  Mer,  Brest. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09587 


CHARACTERISTIC  LEVELS  OF  CHLORESAT- 
ED  HYDROCARBONS  AND  TRACE  METALS 
IN  FISH  FROM  COASTAL  WATERS  OF 
NORTH  AND  BALTIC  SEA, 

Stadtisches  Unterscuhingsamt  Flensburg  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09588 


EXAMINATION  OF  THE  FATE  OF  NIGERIAN 
CRUDE  OIL  IN  SURFACE  SEDIMENTS  OF 
THE  HUMBER  ESTUARY  BY  GAS  CHROMA- 
TOGRAPHY-MASS  SPECTROMETRY, 

Newcastle  upon  Tyne  Univ.  (England).  Organic 

Geochemistry  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09601 


POLYCYCLIC  AROMATIC  HYDROCARBONS, 
IN  SURFACE  SEDIMENTS  FROM  THE  ELIZA- 
BETH RIVER  SUBESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09616 


POPULATION  DYNAMICS  AND  SECONDARY 
PRODUCTION  IN  AN  ESTUARINE  POPULA- 
TION OF  CAULLERIELLA  CAPUTESOCIS 
(POLYCHAETA:  CIRRATULIDAE), 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09666 


ENVIRONMENTAL  FACTORS  INFLUENCING 
THE  OCCURRENCE  OF  JUVENILE  FISH  IN 
THE  MANGROVES  OF  PAGBILAO,  PHILIP- 
PINES, 

Open  Univ.  of  Sri  Lanka,  Nawala.  Dept.  of  Zoolo- 
gy- 

L.  Pinto. 

Hydrobiologia  HYDRB8,  Vol.150,  No.  3,  p  283- 
301,  July  30,  1987.  9  fig,  4  tab,  35  ref. 

Descriptors:  'Aquatic  environment,  'Juvenile 
growth  stage,  'Fish,  'Species  diversity,  'Species 
composition,  'Mangrove  swamps,  Nitrates,  Organ- 
ic carbon,  Litter,  Silicates,  Hydrogen  ion  concen- 
tration, Salinity,  Carotenoids,  Phosphates,  Glass- 
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fish,  Agricultural  runoff,  Fish  ponds,  Rice,  Philip- 
pines. 

The  study  was  conducted  in  the  mangrove  reserve 
of  Pagbilao,  Philippines;  two  rivers  traverse  the 
mangrove  forest  before  entering  a  bay.  128  fish 
species  belonging  to  54  families  were  collected 
from  the  mangroves  of  Pagbilao.  Ambassis  kopsi 
(Ambassidae)  was  the  most  abundant  species. 
Fourteen  environmental  factors  were  correlated  to 
the  catch  per  unit  time  for  some  species.  The 
occurrence  of  A.  kopsi  was  positively  correlated  to 
nitrate  in  the  water,  carbon  in  the  sediments  and 
litter  fall.  Since  the  two  rivers  in  the  study  cross 
rice  fields  and  pass  fish  ponds  and  residential  huts, 
it  is  possible  that  some  N-N03  had  come  from 
fertilizers  and  domestic  wastes  in  addition  to  from 
litter  decomposition.  Out  of  the  8  species  investi- 
gated, 6  were  positively  correlated  to  litter  fall. 
Three  species  showed  positive  correlation  to  phos- 
phate in  the  water,  two  to  organic  carbon  in  the 
sediments,  nitrate,  silicate  and  pH,  and  one  to 
salinity  and  carotenoids  in  the  water.  The  biomass 
of  the  total  catch  was  correlated  to  carbon  in  the 
sediments  and  litter  fall.  (Author's  abstract) 
W88-09696 


SEDIMENTARY  SULFIDE  IN  THE  NEAR- 
SHORE  GEORGIA  BIGHT, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 

DE.  Haskell  Lab.  for  Toxicology  and  Industrial 

Medicine. 

R.  D.  Fallon. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  6,  p  607-619,  December  1987.  6  fig,  4 

tab,  46  ref. 

Descriptors:  *Sulfides,  'Marine  sediments,  'Nerit- 
ic  environments,  Sediments,  Georgia  Bight,  Sulfur 
compounds,  Iron,  Organic  matter,  Coastal  waters, 
Bights,  Tidal  effects,  Water  currents,  Hydrogen 
sulfide,  Iron  sulfide. 

Sedimentary  sulfide,  iron,  and  organic  matter  were 
measured  in  neritic  sediments  from  the  Georgia 
Bight.  The  two  measured  depth  integrated  sulfur 
pools,  FeS  +  HS(-)  and  FeS2,  tended  to  decrease 
with  increasing  distance  from  shore  out  to  33  km. 
Total  iron  and  organic  matter  were  strongly  corre- 
lated and  both  tended  to  decrease  with  increasing 
distance  from  shore.  Sediment  depth  profiles  of 
organic  matter/reduced  sulfur  suggest  relatively 
constant  rates  of  sulfate  reduction  over  the  top  40 
cm  of  sediment.  Differences  in  within-station  vari- 
ance indicated  regions  of  lower  and  higher  spatial/ 
temporal  heterogeneity,  that  may  be  related  to 
tidally  driven  circulation  patterns.  No  seasonal 
cycles  were  evident  in  sedimentary  sulfides.  (Au- 
thor's abstract) 
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SHEAR  STRESS  VARIATIONS  IN  AN  ESTU- 
ARY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 
R.  E.  Lewis,  and  J.  O.  Lewis. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  25,  No.  6,  p  621-635,  December  1987.  8  fig,  2 
tab,  28  ref. 

Descriptors:  'Shear  stress,  'Estuaries,  'Tidal  hy- 
draulics, 'Mathematical  studies,  'Tidal  effects, 
Tees  Estuary,  England,  Coastal  waters,  Density, 
Velocity,  Drag,  Boundary  layer  theory,  Drag  co- 
efficient, Mathematical  equations,  Stress. 

Observations  in  1929  of  the  tidal  variation  of  sur- 
face gradients  in  the  Tees  estuary  were  combined 
with  measurements  of  the  velocity  and  density 
structure  in  1975  to  compute  the  internal  and 
boundary  shear  stresses.  Drag  coefficients  were 
generally  higher  on  ebb  than  on  flood  tides  and 
this  inequality  is  explained  using  established  bound- 
ary layer  theory.  The  results  suggest  that  the  wide 
variations  in  drag  coefficients  in  estuaries  may 
depend,  in  addition  to  roughness  changes,  on  the 
bed  slope  and  the  available  kinetic  energy  of  the 
mean  flow.  (Author's  abstract) 
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COPEPOD  COLONIZATION  OF  NATURAL 
AND  ARTIFICIAL  SUBSTRATES  IN  A  SALT 
MARSH  POOL, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Biol- 
ogy- 

E.  Cummings,  and  E.  Ruber. 
Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 
Vol.  25,  No.  6,  p  637-645,  December  1987.  4  fig,  1 
tab,  15  ref. 

Descriptors:  'Artificial  substrates,  'Colonization, 
'Copepods,  'Crustaceans,  'Salt  marshes,  'Popula- 
tion density,  Marshes,  Aquatic  animals,  Popula- 
tions, Aquatic  populations,  Massachusetts,  Spar- 
tina,  Plastics,  Nitrogen,  Decomposing  organic 
matter,  Detritus,  Litter. 

Pre-weighed  packets  of  Spartina  alterniflora  and  of 
plastic  (polypropylene)  twine  were  placed  in  a  salt 
marsh  pool  on  a  wildlife  refuge  in  Massachusetts 
and  recovered  on  40  dates  spanning  14  months. 
New  packets  were  placed  out  regularly  to  provide 
contrast  with  ageing  material.  Twelve  species  of 
copepods  were  extracted,  counted,  and  identified. 
Dry  weight  and  Kjeldahl-nitrogen  were  deter- 
mined for  Spartina  packets.  Eight  species  of  cope- 
pods, Amphiascus  pallidus,  Onychocamptus  mo- 
hammed,  Cletocamptus  deitersei,  Halicyclops  sp., 
Harpacticus  chelifer,  Mesochra  lilljeborgii,  Metis 
jousseaumei  and  Nitocra  sp.  were  found  in  higher 
densities  on  old  grass  or  plastic  packets  than  on 
new.  The  quantity  of  material  was  important  in 
that  the  relative  attractiveness  of  old  grass  was 
much  lower  early  in  the  second  year  when  7-15% 
dry  weight  (dw)  and  0.7%  nitrogen  remained  than 
early  in  the  first  year  when  over  60%  dw  and 
2.0%  nitrogen  remained.  Old  polypropylene  was 
equally  or  more  attractive  than  old  grass  to  7  of  8 
species,  therefore  nitrogen  decline  in  old  grass  was 
not  the  factor  making  it  less  attractive.  Once  aged, 
the  quantity  of  substrate  was  more  important  than 
its  quality.  Apparently,  this  is  due  to  colonization 
by  microflora  or  settlement  of  detritus  but  these 
were  not  studied.  The  four  clear  exceptions  to 
these  trends  were  Darcythompsonia  fairliensis  and 
Eurytemora  affinis  which  showed  highest  densities 
72%  and  50%  of  the  time  in  new  grass,  Apocy- 
clops  spartinus  with  70%  in  grass  and  equal  num- 
bers between  old  and  new  packets  and  Acartia 
tonsa  a  bay  calanoid  with  82%  of  highest  densities 
in  the  water  column  and  only  two  occurrences  out 
of  40  dates  in  the  packets.  (Author's  abstract) 
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ECOLOGY  OF  LOUGH  INE:  PART  24.  THE 
FLORA  AND  FAUNA  ASSOCIATED  WITH  HI- 
MANTHALIA  ELONGATA  (L.)  S.F.  GRAY  IN 
RELATION  TO  WATER  CURRENT  AND 
WAVE  ACTION  IN  THE  LOUGH  HYNE 
MARINE  NATURE  RESERVE, 
University  of  East  Anglia,  Norwich  (England). 
School  of  Biological  Sciences. 
J.  A.  Kitching. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  25,  No.  6,  p  663-676,  December  1987.  4  fig,  3 
tab,  28  ref. 

Descriptors:  'Colonization,  'Algae,  'Epiphytes, 
•Water  currents,  'Wave  action,  'Rivers,  Streams, 
Littoral  zone,  Littoral  environment,  Aquatic  ani- 
mals, Aquatic  plants,  Ireland,  Artificial  substrates, 
Bryozoa,     Amphipods,     Gastropods,     Spirorbid 


The  growth  of  epiphytes  (plant  and  animal)  was 
investigated  at  various  stages  in  the  development 
of  the  low  littoral  alga  Himanthalia  elongata  in  the 
Lough  Hyne  Marine  Nature  Reserve,  Ireland.  The 
vegetative  thallus,  or  button,  is  very  resistant  to 
the  settlement  of  epiphytes  on  its  upper  surface, 
but  susceptible  to  extensive  coverage  on  its  lower 
surface  and  stalk,  especially  by  Bryozoa  and  spir- 
orbid worms.  The  receptacles  or  straps  are  invaded 
by  a  microforest  of  filamentous  algae,  which  in 
turn  provides  accommodation  and  in  many  cases 
food  for  many  invertebrates,  including  gastropods, 
amphipods  and  larval  Diptera.  Spirorbid  worms  on 
the  underbuttons  are  confined  to  sites  sheltered 
form  strong  water  currents  and  wave  action,  but 
other  epiphytes  of  the  underbuttons  show  little 
regard  for  these  features.  Microforest  and  its  asso- 
ciated fauna  are  restricted  to  sheltered  sites.  Per- 


spex  discs  set  up  as  imitation  Himanthalia  buttons 
were  colonized  by  the  same  epiphytes  as  real  Hi- 
manthalia buttons,  but  on  both  sides,  indicating  the 
existence  of  a  special  protective  mechanism  for  the 
upper  surfaces  of  real  Himanthalia  buttons.  (Au- 
thor's abstract) 
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GEOMORPHOLOGICAL  CONTROL  OF  SUB- 
SURFACE HYDROLOGY  IN  THE  CREEK- 
BANK  ZONE  OF  TIDAL  MARSHES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

J.  W.  Harvey,  P.  F.  Germann,  and  W.  E.  Odum. 
Estuarine,   Coastal  and  Shelf  Science   ECSSD3, 
Vol.  25,  No.  6,  p  677-691,  December  1987.  7  fig,  30 
ref. 

Descriptors:  'Estuarine  environment,  'Hydrology, 
'Geomorphology,  'Tidal  marshes,  'Groundwater 
movement,  'Model  studies,  Interstitial  water,  Sub- 
surface water,  Salt  marshes,  Marshes,  Spartina, 
Soil  properties,  Wetlands,  Chesapeake  Bay,  Carter 
Creek,  Mathematical  models,  Mathematical  equa- 
tions, Hydrologic  models,  Hydrologic  properties, 
Sensitivity  analysis,  Topography. 

A  combination  of  field  and  numerical  modeling 
methods  were  used  to  assess  pore-water  movement 
in  a  narrow  (20  m)  Spartina  marsh  which  is  located 
at  Carter  Creek  in  a  sub-estuary  of  the  Chesapeake 
Bay  and  which  is  flooded  regularly  by  tidal  waters. 
Soil  composition  and  soil  hydraulic  properties  did 
not  vary  across  the  marsh  or  with  depth.  Hydrau- 
lic head  was  monitored  on  a  transect  perpendicular 
to  the  creekbank.  During  exposure  of  the  marsh 
surface,  hydraulic  gradients  were  predominantly 
horizontal;  vertical  gradients  were  small  or  zero. 
Subsurface  flow  was  directed  from  the  marsh  inte- 
rior toward  the  creekbank.  Approximately  14  liters 
of  pore  water  were  discharged  laterally  to  the 
adjacent  tidal  creek  per  meter  of  creekbank  over  a 
complete  tidal  cycle.  A  numerical  hydrological 
model  was  modified  to  simulate  subsurface  hydrau- 
lics in  the  creekbank  vicinity  of  regularly  flooded 
tidal  marshes.  The  model  was  parameterized  to 
represent  soil  conditions,  tidal  fluctuations  and  to- 
pography at  the  field  site.  Observed  changes  in 
hydraulic  head  over  complete  tidal  cycles  were 
accurately  predicted  by  the  model.  Model  simula- 
tions identified  the  vertical  infiltration  of  creek 
water  into  the  marsh  surface  at  the  onset  of  tidal 
flooding  as  the  primary  source  (66%)  for  the  re- 
placement of  water  drained  at  the  creekbank.  Sig- 
nificant replacement  (31%)  also  occurred  as  dis- 
charge from  the  interior  marsh.  Horizontal  re- 
charge at  the  creekbank  was  minimal  (3%).  A 
sensitivity  analysis  was  conducted  with  the  model 
to  assess  the  relative  importance  of  geomorpholo- 
gical  factors  and  soil  properties  in  controlling  pore 
water  export  at  the  creekbank  of  tidal  marsh  soils. 
Each  parameter  was  varied  systematically  over  a 
realistic  range  for  field  conditions.  Changes  in 
marsh  elevation  exerted  greater  control  over 
creekbank  discharge  than  changes  in  soil  hydraulic 
properties.  More  rapid  turnover  of  pore  water  near 
creekbanks  of  higher  elevation  marshes  is  hypoth- 
esized. (Author's  abstract) 
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EFFECT  OF  BIOLOGICAL  AND  PHYSICAL 
DISTURBANCES  ON  THE  TRANSPORT  OF 
ARSENIC  FROM  CONTAMINATED  ESTUA- 
RINE SEDIMENTS, 

Academy   of  Natural    Sciences   of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
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VERTICAL  ATTENUATION  OF  LIGHT  IN 
CHARLOTTE  HARBOR,  A  SHALLOW,  SUB- 
TROPICAL ESTUARY,  SOUTH-WESTERN 
FLORIDA, 

Geological  Survey,  Tampa,  FL. 

B.  F.  McPherson,  and  R.  L.  Miller. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  25,  No.  6,  p  721-737,  December  1987.  12  fig,  2 

tab,  41  ref. 
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>escriptors:  'Light  penetration,  *Estuaries,  'Light 
Herniation,  Radiation,  Particulate  matter,  Sus- 
ended  solids,  Organic  matter,  Charlotte  Harbor, 
lorida.  Attenuation  coefficient,  Aquatic  plants, 
:hlorophyll,  Dissolved  solids. 

he  relative  contribution  of  different  components 
3  the  attenuation  of  photosynthetically  active  ra- 
iation  was  determined  in  the  Charlotte  Harbor 
stuarine  system  based  on  laboratory  and  in  situ 
leasurements.  Agreement  between  laboratory  and 
1  situ  measurements  of  the  attenuation  coefficient 
/as  good  (r  square  =  0.92).  For  all  in  situ  meas- 
rements  (n  =  100),  suspended,  non-chlorophyll 
latter  accounted  for  an  average  of  72%  of  the 
Herniation  coefficient,  dissolved  matter  accounted 
jr  21%,  suspended  chlorophyll  for  4%,  and  water 
>r  the  remaining  3%.  For  individual  determina- 
ons,  suspended  non-chlorophyll  matter,  dissolved 
latter,  suspended  chlorophyll,  and  water,  each 
ccounted  for  as  much  as  99%,  79%,  21%,  and 
8%  of  the  attenuation  coefficient.  Attenuation  by 
ospended  matter  was  greatest  near  the  mouth  of 
tie  northern  tidal  rivers  and  was  variable  over  the 
est  of  the  estuarine  system.  Attenuation  by  dis- 
olved  matter  was  greatest  in  the  brackish  tidal 
ivers  and  decreased  with  increasing  salinity.  At- 
inuation  due  to  dissolved  matter  was  positively 
orrelated  with  water  color.  The  source  of  the 
olor  was  basin  runoff.  Wavelength  transmittance 
hanged  along  the  salinity  gradient.  Maximum 
ransmittance  shifted  from  500  to  600  nm  in  gulf 
waters  to  650  to  700  nm  in  colored,  brackish 
waters.  Dissolved  matter  was  primarily  responsible 
or  the  large  attenuation  at  short  wavelengths  (400- 
00  nm).  (Author's  abstract) 
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JENTHIC  ECOLOGY  OF  LOCH  LINNHE  AND 
,OCH  EIL,  A  SEA-LOCH  SYSTEM  ON  THE 
VEST  COAST  OF  SCOTLAND.  V.  BIOLOGY 
)F  THE  DOMINANT  SOFT-BOTTOM  EPI- 
'AUNA  AND  THEIR  INTERACTION  WITH 
[HE  INFAUNA, 

Uaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
?or  primary  bibliographic  entry  see  Field  5C. 
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ffiPHROPS  NORVEGICUS:  FIELD  STUDY  OF 
EFFECTS  OF  OXYGEN  DEFICIENCY  ON 
1AEMOCYANIN  CONCENTRATION, 

Copenhagen  Univ.  (Denmark).  Marine  Biological 

M. 

.,.  Hagerman,  and  S.  Pihl  Baden. 

'ournal  of  Experimental  Marine  Biology  and  Ecol- 

>gy  JEMBAM,  Vol.  116,  No.  2,  p  135-142,  April 

1988.  2  fig,  1  tab,  19  ref. 

Descriptors:  'Crustacean  physiology,  'Crusta- 
:eans,  'Oxygen  deficiency  effects,  'Hemocyanin, 
'Seawater,  Oxygen  deficit,  Oxygen,  Kattegat, 
Feeding  rates,  Bottom  water. 

\  2-month  period  of  oxygen  deficiency  occurred 
n  parts  of  the  southern  Kattegat  during  the  late 
summer  of  1986,  and  was  accompanied  by  com- 
nercial  catches  of  Nephrops  which  included  dead, 
moribund,  and  pale-colored  animals.  Hemocyanin 
levels  in  live  animals  at  this  time  were  very  low 
when  compared  with  a  representative  population 
sampled  off  eastern  Scotland.  It  is  contended  that 
the  hypoxia  affected  the  feeding  activity  of  Neph- 
rops and  that  the  resulting  starvation  induced  the 
low  haemocyanin  values.  Such  events  have  been 
observed  elsewhere  in  laboratory  studies.  In  some 
of  the  sampling  areas,  population  hemocyanin 
levels  recovered  following  the  return  to  normoxic 
conditions  after  the  autumnal  storms.  (Author's 
abstract) 
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PREDATION  AS  A  MECHANISM  OF  INTER- 
FERENCE WITHIN  INFAUNA  IN  SHALLOW 
BRACKISH  WATER  SOFT  BOTTOMS;  EX- 
PERIMENTS WITH  AN  INFAUNA  PREDA- 
TOR, NEREIS  DIVERSICOLOR  O.F.  MULLER, 
Abo  Akademi,  Turku  (Finland).  Dept.  of  Biology. 
C.  Ronn,  E.  Bonsdorff,  and  W.  G.  Nelson. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  116,  No.  2,  p  143-157,  April 


1988.  6  fig,  2  tab,  44  ref. 

Descriptors:  'Polychaetes,  'Aquatic  animals,  *Pre- 
dation,  'Population  density,  Populations,  Aquatic 
populations,  Bottom  water,  Baltic  Sea,  Brackish 
water,  Seawater,  Nereis  diversicolor. 

Field  and  laboratory  experiments  were  used  to 
determine  the  importance  of  the  polychaete  Nereis 
diversicolor  O.F.  Muller  in  structuring  a  soft- 
bottom  community  in  the  northern  Baltic  Sea 
proper.  In  the  field,  areas  of  the  natural  bottom 
were  enclosed  with  cylinders,  which  also  enclosed 
artificially  elevated  polychaete  densities.  During 
the  experimental  period,  Nereis  reduced  the  abun- 
dance of  the  most  dominant  species,  Chironomidae 
larvae,  and  thus  caused  the  diversity  to  increase.  In 
the  laboratory,  the  effects  of  Nereis  as  a  predator 
vs.  disturber  were  tested.  Nereis  was  shown  to  be  a 
potential  predator  on  all  of  the  prey  species  tested: 
Chironomidae  larvae,  Corophium  volutator 
(Pallas),  and  small  Macoma  balthica  (L.).  Higher 
numbers  of  Nereis  and  a  mechanical  disturbance 
source  caused  increased  emigration  of  Corophium; 
lower  densities  of  the  polychaete  had  little  or  no 
impact  on  the  emigration  of  the  prey  organism. 
Nereis  is  suggested  to  be  an  important  structuring 
factor  (through  active  predation  and  disturbance) 
in  this  ecosystem.  (Author's  abstract) 
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COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 
N.  Harvey. 

Coastal  Management  CZMJBF,  Vol.  16,  p  139- 
149,  1988.  1  fig,  28  ref. 

Descriptors:  'Coastal  zone  management,  'Sedi- 
mentation, 'Estuarine  environment,  'Management 
planning,  'Governmental  interrelations,  'Inter- 
agency cooperation,  Saline-freshwater  interfaces, 
Coastal  streams,  Australia,  River  Murray,  Marine 
sediments,  Estuaries,  Rivers,  Obstruction  to  flow. 

The  management  issues  relating  to  the  potential 
closure  of  the  mouth  of  Australia's  largest  river 
due  to  marine  sediment  are  examined.  It  is  impor- 
tant to  maintain  the  river  flow  to  avoid  rising 
salinity  levels  in  adjoining  Coorong  Lagoon  that 
would  cause  ecological  changes  that  could  damage 
existing  fishing  and  tourism  industries.  Potential 
flooding  is  also  a  concern.  The  mouth  was  artifi- 
cially opened  in  1981  following  its  closure  and  at 
that  time  monitoring  was  begun.  Possible  manage- 
ment options  include:  (1)  clearing  the  mouth  with 
fresh  water  stored  in  adjacent  lakes,  (2)  dredging, 
(3)  provision  of  temporary  groins,  and  (4)  installa- 
tion of  drift  fencing.  One  of  the  major  unresolved 
issues  is  the  question  of  responsibility  and  funding, 
which  has  arisen  because  of  overlapping  jurisdic- 
tions on  either  side  of  the  river  mouth  and  a  lack  of 
jurisdiction  for  the  mouth  itself,  which  is  an  admin- 
istrative boundary.  (White-Reimer-PTT) 
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INFLUENCE  OF  WASTEWATER  DISCHARGE 
ON  THE  UPTAKE  KINETICS  OF  DISSOLVED 
ORGANIC  MATERIALS  BY  MICROORGA- 
NISMS IN  THE  FRASER  RIVER  ESTUARY, 
BRITISH  COLUMBIA, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
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HYDROGRAPHY  OF  THE  ESTUARINE-LA- 
GUNAR  COMPLEX  OF  CANANEIA  (25  DE- 
GREES S;  048  DEGREES  W),  SAO  PAULO, 
BRAZIL:  III.  INFLUENCE  OF  THE  TIDE 
CYCLE  (H1DROGRAFIA  DO  COMPLEXO  ES- 
TUARINO  LAGUNAR  DE  CANANEIA  (25  DE- 
GREES S;  048  DEGREES  W),  SAO  PAULO, 
BRASIL:  III.  INFLUENCIA  DO  CICLO  DA 
MARE), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  Maricul- 
tura. 
M.  Mishima,  N.  Yamanaka,  O.  Jacobsen,  O.  M. 


Pereira,  and  F.  Chagas-Soares. 

Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p  51- 

70,  June  1986.  29  fig,  1  tab,  11  ref. 

Descriptors:  'Cananeia  Estuary,  'Tidal  effects, 
'Dam  effects,  'Hydrography,  'Estuaries,  'Tides, 
'Dams,  'Chemical  properties,  Optical  properties, 
Transparency,  Dissolved  oxygen,  Salinity,  Tem- 
perature, Diurnal  distribution,  Vertical  disribution, 
Temporal  distribution,  Brazil. 

Diurnal  variation  and  vertical  distribution  of  salini- 
ty, temperature,  transparency  and  dissolved 
oxygen  of  Cananeia  Estuary  are  presented.  The 
data  were  collected  at  8  stations  from  1973  to  1980 
throughout  a  period  which  varied  from  4  to  26 
hours,  and  at  intervals  of  approximately  one  hour. 
It  was  observed  that  the  longitudinal,  vertical  and 
temporal  distributions  of  those  parameters  are  af- 
fected by  the  tide  cycle  both  before  and  after  the 
dam-building  across  Valo  Grande.  The  range  of 
variation  in  salinity  decreased  after  the  building  of 
the  dam,  consequently  the  renewal  rate  of  the 
waters  in  the  estuary  probably  has  changed.  (Au- 
thor's abstract) 
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LABORATORY  STUDIES  ON  CORE  SAM- 
PLING WITH  APPLICATION  TO  SUBTIDAL 
MEIOBENTHOS  COLLECTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-09847 


UNDERICE  GRAZING  BY  PLANKTONIC,  CA- 
LANOID  COPEPODS  IN  RELATION  TO  A 
BLOOM  OF  ICE  MICROALGAE  IN  SOUTH- 
EASTERN HUDSON  BAY, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

J.  A.  Runge,  and  R.  G.  Ingram. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  2,  p  280-286,  March  1988.  6  fig,  19  ref. 

Descriptors:  'Coastal  waters,  'Plankton,  'Zoo- 
plankton,  'Algae,  'Ice-water  interfaces,  'Arctic, 
Copepods,  Calanus,  Ice,  Sea  ice,  Eutrophication, 
Hudson  Bay,  Pigments,  Diatoms,  Flagellates,  Phy- 
toplankton. 

A  spring  bloom  of  ice  microalgae  was  observed  at 
a  station  on  southeastern  Hudson  Bay.  Levels  of 
pheopigments  in  guts  of  females  of  Calanus  glacia- 
lis  and  Pseudocalanus  spp.,  the  dominant  calanoid 
copepods  in  this  region,  increased  by  an  order  of 
magnitude  after  onset  of  the  bloom.  Feeding  had  a 
diel  cycle  and  was  associated  with  a  nighttime 
migration  of  females  to  the  ice-water  interface. 
Fragments  of  pennate,  ice  diatoms  were  observed 
microscopically  in  most  guts  of  Calanus  and  Metri- 
dia,  but  only  rarely  in  Pseudocalanus,  which  may 
have  been  feeding  on  flagellates  associated  with 
the  ice-water  interface.  The  results  suggest  that  ice 
microalgae  in  Hudson  Bay  are  a  regular  and  signif- 
icant source  of  nutrition  for  planktonic  copepods 
before  the  phytoplankton  bloom.  The  structure  of 
the  layer  at  the  ice-water  interface  may  influence 
feeding  behavior  on  ice  microalgae  by  arctic  cope- 
pods. (Author's  abstract) 
W88-09848 


MOTILE   EPIFAUNA   OF   MARINE  MACRO- 

PHYTES  IN  THE  INDIAN  RIVER  LAGOON, 

FLORIDA:  I.  COMPARISONS  AMONG  THREE 

SPECIES  OF  SEAGRASSES  FROM  ADJACENT 

BEDS, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 

R.  W.  Virnstein,  and  R.  K.  Howard. 

Bulletin  of  Marine  Science,  Vol.  41,  No.  1,  p  1-12, 

July  1987.  2  fig,  3  tab,  28  ref. 

Descriptors:  'Invertebrates,  'Estuaries,  'Sea 
grasses,  'Macrophytes,  'Aquatic  plants,  'Popula- 
tion dynamics,  'Aquatic  habitats,  Species  composi- 
tion, Biomass,  Comparison  studies,  Sampling,  Flor- 
ida, Gastropods,  Crustaceans,  Prediction,  Indian 
River  Lagoon. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


A  newly-designed  sampler  was  used  to  quantita- 
tively sample  the  epifauna  associated  with  three 
morphologically  distinct  seagrasses  occurring  in 
adjacent  beds  within  60  m  of  each  other.  Thalassia 
testudinum,  Halodule  wrightii,  and  Syringodium 
filiforme.  Similar  suites  of  epifaunal  species  oc- 
curred on  all  three  seagrass  species,  with  a  mean  of 
82%  of  the  species  in  common;  relative  abundance, 
however,  differed  greatly.  All  of  the  top  1 1  species 
had  significant  differences  in  abundance  when 
standardized  to  (1)  bottom  surface  area,  (2)  plant 
biomass,  of  (3)  plant  surface  area.  Total  epifaunal 
density  and  gastropod  density  (per  sq  m  of  bottom) 
were  greatest  on  Halodule,  while  crustacean  densi- 
ty was  greatest  on  Thalassia.  However,  per  plant 
biomass  and  especially  per  plant  surface  area,  crus- 
taceans were  by  far  most  abundant  on  Syringo- 
dium, despite  Syringodium's  low  biomass  and  low 
surface  area-to-biomass  ratio.  Although  considered 
true  in  previous  studies,  neither  plant  biomass  nor 
plant  surface  area  was  a  good  predictor  of  patterns 
of  epifaunal  abundance.  Differential  survivorship 
and  active  habitat  selectivity,  in  combination  with 
seagrass  species  composition,  are  probably  also 
important.  (See  also  W88-09858)  (Author's  ab- 
stract) 
W88-09857 


MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHVTES  IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  II.  COMPARISONS  BETWEEN 
DRIFT  ALGAE  AND  THREE  SPECIES  OF  SEA- 
GRASSES, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
R.  W.  Virnstein,  and  R.  K.  Howard. 
Bulletin  of  Marine  Science,  Vol.  41,  No.  1,  p  13-26, 
July  1987.  5  fig,  3  tab,  46  ref. 

Descriptors:  'Estuaries,  'Sea  grasses,  'Invertre- 
brates,  'Macrophytes,  'Aquatic  plants,  'Popula- 
tion dynamics,  'Aquatic  habitats,  Indian  River 
Lagoon,  Biomass,  Algae,  Florida,  Predication, 
Gastropods,  Crustaceans. 

Within  each  of  three  adjacent  monospecific  beds  of 
seagrasses  in  the  Indian  River  Lagoon,  Florida,  the 
motile  epifauna  of  seagrass  and  drift  algae  were 
quantitatively  sampled.  In  spite  of  sometimes  large 
and  significant  differences  in  abundance  of  many 
epifaunal  species,  the  lists  of  species  on  all  substrata 
were  similar,  with  an  average  of  75%  of  47  species 
in  common,  mostly  gastropods  and  peracarid  crus- 
taceans. Similarity  analysis  grouped  faunas  by  sub- 
stratum type  (i.e.,  either  algae  or  seagrass)  rather 
than  by  site.  At  each  site,  the  majority  of  the  top 
15  species  had  significant  differences  in  abundance 
between  seagrass  and  algae,  both  in  terms  of  indi- 
viduals per  unit  plant  biomass  and  per  unit  plant 
surface  area.  Gastropod  species  were  usually  sig- 
nificantly more  abundant  on  seagrass  than  on 
algae,  whereas  crustaceans  were  more  abundant  on 
algae.  Both  plant  biomass  and  plant  surface  area 
were  poor  predictors  of  epifaunal  abundances 
across  substratum  types,  contrary  to  earlier  predic- 
tions. These  strong  plant-animal  associations  may 
be  due  to  differential  survivorship  and/or  active 
habitat  selection.  The  former  may  be  particularly 
important  in  determining  relative  abundance  of 
gastropods  and  crustaceans.  When  locally  abun- 
dant, drift  algae  can  be  an  important  component  of 
seagrass  systems,  and  may  provide  superior  refuge, 
food  and  habitat  over  seagrasses  for  associated 
epifauna.  (See  also  W88-09857)  (Author's  abstract) 
W88-09858 


HYDROGRAPHY  AND  BUDGET  OF  DIS- 
SOLVED TOTAL  NITROGEN  AND  DIS- 
SOLVED OXYGEN  IN  THE  STRATIFIED 
SEASON  IN  MIKAWA  BAY,  JAPAN, 

Aichi  Prefectural  Fisheries  Experimental  Station, 

Gamagori  (Japan). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09863 


BOX  MODEL  ANALYSIS  ON  PHYTOPLANK- 
TON  PRODUCTION  AND  GRAZING  PRES- 
SURE IN  A  EUTROPHIC  ESTUARY, 

Aichi  Prefectural  Marine  Culture  Center,  Atsumi 

(Japan). 

T.  Suzuki,  K.  Ishii,  K.  Imao,  and  Y.  Matsukawa. 


Journal  of  the  Oceanographical  Society  of  Japan 
NKGKB4,  Vol.  43,  No.  5,  p  261-275,  October 
1987.  9  fig,  5  tab,  37  ref. 

Descriptors:  'Estuaries,  'Hydrography,  'Nitro- 
gen, 'Coastal  waters,  'Food  chains,  'Primary  pro- 
ductivity, 'Biomass,  'Phytoplankton,  'Zooplank- 
ton,  Dissolved  oxygen,  Cycling  nutrients,  Model 
studies,  Mathematical  studies,  Arsumi  Bay,  Water 
currents,  Population  dynamics,  Japan,  Estuaries, 
Protozoa. 

To  determine  the  quantitative  relationship  between 
phytoplankton  production  and  zooplankton  graz- 
ing pressure  in  Atsumi  Bay,  a  eutrophic  and  par- 
tially-mixed estuary,  a  series  of  investigations,  in- 
cluding measurements  of  hydrographic  conditions, 
dissolved  oxygen,  dissolved  total  nitrogen,  particu- 
late organic  nitrogen,  and  phyto-  and  zooplankton 
biomass  were  conducted  1 3  times  at  intervals  of  2- 
7  days  in  June  and  July  1984.  Continuous  measure- 
ments of  water  flow  and  salinity  were  also  carried 
out  to  examine  transverse  flow  and  horizontal  dif- 
fusivity.  The  supply  of  freshwater  and  nitrogen 
was  estimated  from  given  data.  The  changes  of 
hydrographic  condition,  net  photosynthetic  rate 
and  community  primary  production  was  compared 
to  the  one  estimated  from  zooplankton  biomass  and 
sardine,  Sardinops  melonosticta,  biomass.  The 
agreement  between  the  data  was  remarkable  in  the 
upper  layer,  showing  the  grazing  pressure  on  phy- 
toplankton followed  phytoplankton  production, 
suggesting  that  a  large  part  of  produced  phyto- 
plankton was  immediately  grazed  by  zooplankton. 
Consequently,  the  community  primary  production 
was  depressed  to  a  fairly  lower  level.  An  important 
role  of  nutrient  supply  and  water  circulation,  to 
limit  phytoplankton  production,  was  also  con- 
firmed. Dynamic  response  observed  between  the 
calculated  grazing  pressure  and  the  biomass  of 
phytoplankton  and  protozoa  was  also  analyzed. 
(Author's  abstract) 
W88-09864 


TIDAL  INFLUENCE  ON  THE  WETLAND 
COMMUNITY  STRUCTURE  BEHIND  THE 
DIKE  ALONG  THE  ELBE  ESTUARY, 

Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09875 


EFFECT  OF  TIDAL  ACTION  ON  THE  DISTRI- 
BUTION    OF     NUTRIENTS     AND     HEAVY 
METALS  IN  FLAT  SEDIMENTS  OF  THE  ELBE 
ESTUARY,  (DER  EINFLUSS  DER  GEZEITEN 
AUF  DIE  VERTEILING  VON  NAHRSTOFFEN 
UND    SCHWERMETALLEN    IN    WATTSEDI- 
MENTEN  DES  ELBE-AESTUARS), 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
drobiologie  und  Fischereiwissenschaft. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09876 


AQUATIC  MACROPHYTES  OUTSIDE  THE 
OLKILUOTO  NUCLEAR  POWER  STATION, 
WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09938 


CARBON  FIXATION  OF  PHYTOPLANKTON 
SPECIES  IN  COOLING  WATER  OF  THE  OL- 
KILUOTO NUCLEAR  POWER  STATION, 
WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09939 


PHYTOPLANKTON  IN  THE  SEA  AREA 
AROUND  THE  LOVIISA  NUCLEAR  POWER 
STATION,  SOUTH  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09940 


PHYTOPLANKTON  IN  THE  SEA  AREA  OFF 
THE  OLKILUOTO  NUCLEAR  POWER  STA- 
TION, WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09942 


RED  TIDE  IN  SOUTHERN  NORWAY  CAUSED 
BY  MASS  OCCURRENCE  OF  THE  PLANK- 
TONIC  CILIATE  TIARINA  FUSUS  (RODT 
VANN  VED  TVEDESTRAND-MASSEFORE- 
KOMST  AV  FLIMMERDYRET  TIARINA  FU), 
T.  Dale,  and  E.  Dahl. 

Fauna,  Vol.  40,  No.  3,  p  98-103,  1987.  3  fig,  2  tab, 
32  ref. 

Descriptors:  'Ciliates,  'Norway,  'Red  tide, 
'Coastal  waters,  'Zooplankton,  Phytoplankton, 
Wind,  Downwelling,  Algae. 

A  local  red  tide  was  observed  in  late  November 
1986  in  parts  of  the  bay  Dybvag  in  southern 
Norway.  The  red  tide  lasted  for  less  than  a  day. 
The  discoloration  was  probably  caused  by  red 
vacuoles  in  the  planktonic  ciliate  Tiarina  fusus. 
The  ciliate  occurred  in  extremely  high  densities 
(28,700  -  34,500  cells/ml).  The  frequency  of  cells  in 
division  of  T.  fusus  was  very  low,  only  one  among 
several  hundred  inspected.  The  cause  of  the  mass 
occurrence  is  unclear,  but  the  wind  conditions  and 
the  low  frequency  of  cells  in  division  may  suggest 
that  T.  fusus  was  concentrated  in  an  area  of  down- 
welling.  Except  for  some  blooms  by  M  esodinium 
rubrum  observed  in  Oslofjorden  in  the  late  seven- 
ties, the  present  ciliate  red  tide  is  the  second  ob- 
served in  Norway.  The  first  one,  due  to  oligotri- 
chous  ciliates,  was  observed  in  Flodevigen  in  May 
1985,  about  20  km  to  the  west  of  Dybvag.  (Au- 
thor's abstract) 
W88-09948 


DISTRIBUTION  OF  FLORA  AND  FAUNA  IN 
AN  AREA  RECEIVING  PULP  MILL  EF- 
FLUENTS IN  THE  BALTIC  SEA, 

Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09952 


DENSITIES  OF  PROTOZOAN  NANOPLANK- 
TON  POPULATIONS  IN  INTERTIDAL  MESO- 
COSMS:  INFLUENCE  OF  OIL  POLLUTION 
AND  A  SELF-IGNITING  CLEANING  AGENT, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09953 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09955 


ECOLOGY   OF   PHYTOPLANKTON   IN   THE 
TVARMINNE    AREA,    SW    COAST    OF    FIN- 
LAND: IV.  ENVIRONMENTAL  CONDITIONS, 
CHLOROPHYLL  A  AND  PHYTOPLANKTON 
IN   WINTER   AND   SPRING   1984  AT  TVAR- 
MINNE STORFJARD, 
Tvarminne  Zoological  Station  (Finland). 
A.  Niemi,  and  A.-M.  Astrom. 
Annales  Botanica  Fennici  ABOFAQ,  Vol.  24,  No. 
4,  p  333-352,  1987.  12  fig,  3  tab,  87  ref. 

Descriptors:  'Phytoplankton,  'Chlorophyll  A, 
•Plant  growth,  'Ecology,  'Coastal  waters,  Sea- 
sonal variation,  Nutrients,  Baltic  Sea,  Finland. 

The  vernal  phytoplankton  development  and  its 
regulation  by  meteorological,  hydrographical  and 
chemical  factors  were  investigated  by  means  of 
frequent  sampling  in  March-May.  The  total  phyto- 
plankton community,  measured  as  chlorophyll  a 
and  biomass,  and  the  dominant  taxa  were  moni- 
tored, together  with  the  hydrographical  and  nutri- 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 
Use  Of  Water  Of  Impaired  Quality — Group  3C 


t  conditions.  Besides  a  flagellate  bloom  below 
:  ice  in  March,  the  vernal  high  production  stage 
:lu Jed  seven  different  peaks  of  diatoms  and  dino- 
gellates,  the  first  in  connection  with  the  break- 

of  the  ice  and  strong  turbulence  in  mid-April, 
i  the  last  ones  in  late  May,  caused  by  outflow  of 
gohaline  surface  water  rich  in  nutrients  from 
jo  Bay.  The  study  area  in  the  outer  archipelago 
s  a  strongly  fluctuating  environment,  in  which 
welling,  mixing  and  outflow  of  surface  water 
»m  Pojo  Bay  contributed  the  nutrients  enabling 
/era!  successive  phytoplankton  peaks,  composed 
a  mixture  of  autochthonous  and  allochthonous 
iemblages  at  a  different  successional  stages.  After 
i  break-up  of  the  ice,  the  microphytoplankton 
iefly  consisted  of  Arctic,  marine  diatoms  and 
jnyaulax  catenata.  The  outflow  of  oligohaline 
rface  water  in  May  was  associated  with  the 
minance  of  Diatoma  elongatum,  euryhaline 
irine  diatoms,  and  in  addition  several  freshwater 
itoms.  Nanoflagellates  and  picoplankton  (Nan- 
chloropsis  sp.)  were  abundant  during  the  whole 
idy  period,  although  their  contribution  to  the 
tal  biomass  was  small  during  the  diatom  peaks. 
te  proportion  of  colorless  nanoflagellates  in- 
eased  markedly  when  the  plankton  assemblage 
clined  in  late  May.  In  comparison  with  the  con- 
tions  in  1969  and  1970,  the  nutrient  level  of  the 
Jtic  surface  water  had  increased  markedly  in 
84.  The  silicate  level,  which  in  1969/70  de- 
eased  in  May  to  about  150  micrograms  Si04-Si/1 
iw  decreased  to  the  detection  limit.  This  points 

raised   nitrate  and   phosphate  levels,   and  in- 
eased  diatom  production.  (Author's  abstract) 
88-09959 


EHAVIOR  OF  GROUNDWATER  WITH  DIS- 
ERSION  IN  COASTAL  AQUIFERS, 

time  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

iigineering. 

sr  primary  bibliographic  entry  see  Field  2F. 

88-09975 


rRUCTURE,  DYNAMICS  AND  PRODUC- 
(ON  OF  MESOZOOPLANKTON  COMMUNI- 
V  IN  THE  BOTHIAN  BAY,  RELATED  TO 
NVIRONMENTAL  FACTORS, 

ulu  Univ.  (Finland).  Bothian  Bay  Research  Sta- 
in. 

Kankaala. 

iternationale  Revue  der  Gesamten  Hydrobiologie 
3HYAZ,  Vol.  72,  No.  2,  p  121-146,  1987.  14  fig,  3 
b,  79  ref. 

e'scriptors:  *Zooplankton,  "Plankton,  *Estuaries, 
Ecosystems,  Seas,  Bays,  Food  availability,  Bio- 
ass,  Baltic  Sea,  Finland,  Species  composition, 
opulation  dynamics,  Aquatic  productivity. 

tudies  on  the  zooplankton  community  of  the 
othian  Bay,  the  northernmost  basin  of  the  Baltic 
ea,  were  carried  out  in  1976-78.  Only  8-14  taxa 
Dminated  in  the  zooplankton  community.  The 
igh  abundances  and  biomasses  occurred  during 
le  warmest  period  or  immediately  afterwards,  in 
ily-September.  The  production  of  zooplankton 
ras  estimated  to  be  3.1-7.8  g  times  C/sq  m  times  a 
i  the  coastal  area  and  2.5-3.6  g  times  C/sq  m  times 
in  the  open  sea.  During  the  short  growing  season 
tune-September)  the  biomass  turnover  took  place 
i  about  1 1  days.  The  productivity  of  zooplankton 
discussed  in  relation  to  available  food  of  both 
utochthonous  and  allochthonous  origin  and  com- 
ared  with  the  other  parts  of  the  Baltic  Sea.  (Au- 
lor's  abstract) 
m-09993 


I.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

IA.  Saline  Water  Conversion 


>ESALTING  IRRIGATION  AND  ITS  APPARA- 
TJS, 

?or  primary  bibliographic  entry  see  Field  3F. 
V88- 10072 


3B.  Water  Yield  Improvement 


CONCEPTS  OF  WELL  CLEANING, 

Bennett,  Williams  and  Blattert,  Inc.,  Indianapolis, 

IN. 

O.  J.  Gottlieb,  and  R.  E.  Blattert. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  5,  p  34-39,  May  1988.  5 

fig,  2  tab,  2  ref. 

Descriptors:  *Water  yield  improvement,  *Well 
yield,  *Clogging,  'Cleaning,  Rehabilitation, 
Groundwater,  Chemical  analysis,  Soil  analysis, 
Soil  mechanics,  Unconsolidated  aquifers,  Chemical 
treatment,  Hydrochloric  acid,  Iron  bacteria,  Deter- 
gents, Piezometers. 

Cleaning  wells  to  restore  or  improve  production 
requires  an  evaluation  of  the  probable  causes  of 
clogging,  which  includes  a  chemical  analysis  of  the 
groundwater  and  a  mechanical  analysis  of  subsur- 
face soils.  Once  the  probable  cause  or  causes  of 
clogging  are  determined,  the  most  appropriate 
treatment  can  be  prescribed.  The  authors  discuss 
the  principles  involved  in  making  such  determina- 
tions for  wells  in  unconsolidated  formations.  Hy- 
drochloric acid  should  be  used  cautiously.  If  bac- 
terially-precipitated  iron  is  the  cause  of  plugging, 
detergent  should  be  added  first  and  allowed  to  sit 
for  several  days;  then  chlorine  bleach  should  be 
added.  A  more  effective  method  of  introducing 
cleaning  agents  to  the  well  environment  is  through 
piezometers  located  around  the  well.  Surging 
should  accompany  well  cleaning,  although  it  is 
possible  to  introduce  chemicals  and  simply  allow 
them  to  sit  to  prolong  the  time  periods  between 
full-scale  cleaning  operations.  The  restoration  of  a 
production  well  in  Terre  Haute,  Indiana  is  de- 
scribed. (Shidler-PTT) 
W88-09832 


EVAPOTRANSPIRATION  OF  NATTVE  VEGE- 
TATION IN  THE  CLOSED  BASIN  OF  THE 
SAN  LUIS  VALLEY,  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For   primary   bibliographic   entry   see   Field   2D. 
W88-10032 


EVAPOTRANSPIRATION  OF  PHREATO- 
PHYTES  IN  THE  SAN  LUIS  VALLEY,  COLO- 
RADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary   bibliographic   entry   see   Field   2D. 
W88- 10033 


RECHARGE    AS    AUGMENTATION    IN    THE 
SOUTH  PLATTE  BASIN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10034 


SIMULATION  OF  MICRO  CATCHMENT 
WATER  HARVESTING  SYSTEMS, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
N.  N.  Namde. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8709896.  Ph.D  Dissertation,  1987.  140 
p,  19  fig,  5  tab,  54  ref,  4  append. 

Descriptors:  'Model  studies,  *Water  yield  im- 
provement, 'Computer  programs,  'Water  harvest- 
ing, 'Catchment  areas,  'Hydrologic  budget, 
•Rainfall-runoff  relationships,  Mathematical 
models,  Runoff  forecasting,  Cultivated  lands,  Res- 
ervoirs, Optimization,  Case  studies. 

An  IBM-compatible  personal  computer  model  of  a 
micro-catchment  water  harvesting  system  was  de- 
veloped for  planners  and  designers.  A  sequential 
step  water  budget  analysis  device,  the  model  con- 
tains a  main  program  and  catchment,  cultivated 
area,  and  reservoir  subroutines.  The  catchment 
subroutine  calculates  the  runoff  from  rainfall  on 


the  catchment.  The  cultivated  area  subroutine  cal- 
culates the  amount  of  water  available  to  a  chosen 
crop  by  a  soil  water  balance  method.  The  reservoir 
subroutine  uses  a  water  balance  method  to  calcu- 
late reservoir  water  content  at  the  end  of  each 
period.  The  model  was  calibrated  with  hydrologic 
data  and  site  characteristics  for  a  location  near 
Tucson,  Arizona.  Predictions  of  cotton  and  grain 
sorghum  yields  were  comparable  with  those  of 
Morin.  Lack  of  direct  rainfall  and  runoff  duration 
and  infiltration  characteristics  precluded  the  use  of 
the  model  for  weekly  or  monthly  rainfall  data  for 
areas  where  daily  data  are  unavailable.  (Cremmins- 
AEPCO) 
W88-10075 


3C.  Use  Of  Water  Of  Impaired 
Quality 


CONJUNCTIVE  USE  OF  BRACKISH  COASTAL 
GROUND  WATER  BASINS  IN  SAN  DIEGO 
COUNTY,  CALIFORNIA, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09244 


USING  UNDERGROUND  ANTHRACITE  MINE 
POOLS  FOR  MUNICIPAL  WATER  SUPPLEES: 
CASE  STUDY  -  MT.  CARMEL,  PENNSYLVA- 
NIA, 

Benatec  Associates,  Inc.,  Harrisburg,  PA. 

E.  A.  Dobson. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  759-771,  5  fig,  6 

ref. 

Descriptors:  'Coal  mines,  'Acid  mine  drainage, 
'Water  treatment,  'Water  supply  development, 
Water  reuse,  Water  quality,  Pennsylvania,  Reverse 
osmosis,  Potable  water,  Case  studies,  Economic 
aspects. 

The  hydrogeologic  and  economic  aspects  of  utiliz- 
ing the  vast  quantities  of  groundwater  contained 
within  the  abandoned  underground  deep  mines  of 
Pennsylvania's  anthracite  region  as  municipal 
water  supplies  were  studied.  Until  recently,  the 
aquifer  potential  of  these  mine  pools  has  been 
largely  ignored  due  to  the  impacts  of  150  years  of 
coal  mining  and  the  resultant  acid  mine  drainage 
problems.  A  hydrogeologic  investigation  was  con- 
ducted for  the  Borough  of  Mt.  Carmel,  Northum- 
berland County,  PA,  to  determine  if  supplemental 
groundwater  sources  could  be  added  to  their  water 
system.  The  results  of  the  hydrogeologic  study 
showed  that  yields  and  water  quality  of  the  aquifer 
formations  not  associated  with  coal  mining  activi- 
ties were  such  that  development  costs  were  pro- 
hibitive. In  order  to  investigate  all  possible  options, 
a  feasibility  study  for  the  utilization  of  the  mine 
pool  waters  underlying  the  Borough  was  undertak- 
en. Based  on  the  technical  and  economic  studies  of 
the  data  from  the  initial  investigation,  it  was  deter- 
mined that  it  would  be  economically  cost  effective 
and  technically  feasible  to  treat  the  mine  waters 
beneath  the  Borough  for  use  as  a  potable  water 
supply.  This  study  has  provided  the  impetus  for 
further  developmental  studies  utilizing  the  mine 
pool  water  reserves.  Mine  pool  waters  can  serve  as 
large  volumes  of  either  potable  or  industrial  use 
waters,  depending  on  the  waters'  treatability.  (See 
also  W88-09477)  (Author's  abstract) 
W88-09519 


SURVIVAL  AND  GROWTH  OF  SPIRULDSA 
SPP.  IN  THE  SALINE  GROUNDWATERS  OF 
NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Energy  Inst. 
B.  Goldstein. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155890/ 
AS.  Price  codes:  A05  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
217,  November  1986.  65  p,  19  fig,  5  tab,  29  ref. 
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State  Project  1423610. 

Descriptors:  •Salinity,  'Spirulina,  'New  Mexico, 
•Saline  groundwater,  Geothermal  studies,  Ira- 
paired  water  use,  Salinity  control. 

New  Mexico  has  some  15  billion  acre-feet  of  saline 
groundwater.  Much  of  this  water  has  a  salinity 
greater  than  3,000  ppm  Total  Dissolved  Solids 
(IDS)  and  thus  cannot  be  used  for  potable  water 
nor  traditional  agricultural  activities.  The  main 
objective  of  the  project  was  to  determine  the  tech- 
nical feasibility  of  growing  Spirulina  in  New 
Mexico  using  these  saline  groundwaters.  Spirulina 
was  chosen  because  it  grows  naturally  in  highly 
alkaline  lakes  in  hot  climates  and  is  more  readily 
harvested  than  other  algae.  Spirulina  has  many 
potential  uses  as  a  source  of  specialty  chemicals, 
feed  ingredient  for  livestock  and  aquatic  orga- 
nisms, and  human  health  food.  Laboratory  studies 
support  empirical  observations  made  at  the  pilot 
plant  that  several  species  of  Spirulina  will  grow  in 
full  RTF  saline  water  (14,000  ppm  TDS),  half 
RTF  water  (7,000ppm  TDS),  New  Mexico  State 
University  (NMSU)  geothermal  water  (2,000  ppm 
TDS)  and  NMSU  tap  water  (500  ppm  TDS).  Fur- 
ther, these  species  are  capable  of  excellent  growth 
at  temperatures  as  high  as  42C.  Growth  appears  to 
slow  at  20C  and  below.  The  technical  feasibility  of 
Spirulina  cultivation  in  New  Mexico  using  saline 
groundwaters  has  been  demonstrated.  (Goldstein- 
NM  St.  Univ.) 
W88-10038 


EVALUATION  OF  AVAILABLE  SALINE 
WATER  RESOURCES  FOR  THE  CONSTRUC- 
TION OF  LARGE-SCALE  MICROALGAE  PRO- 
DUCTION FACILITIES  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Economics  and  Agricultural  Business. 
R.  Lansford,  J.  Hernandez,  P.  Enis,  and  C.  Mapel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155908/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
218,  December  1986.  36  p,  10  fig,  5  tab,  14  ref. 
Contract  ZK-5-05091(SERI).  State  Project 
1423657. 

Descriptors:  'Microalgae,  'Saline  water,  'Microal- 
gae  potential  production  area,  *New  Mexico, 
•Basin  management,  Tularosa  Basin,  Estancia 
Basin,  Crow  flats,  Pecos  Basin,  San  Juan  Basin, 
Tucumcari  Basin. 

The  major  objective  of  the  research  was  to  select 
potential  sites  for  2,470  acre  microalgae  production 
facilities  in  New  Mexico  using  saline  water  re- 
sources. After  a  review  of  the  location  of  the  15 
billion  acre-feet  of  saline  water  resources  in  the 
state,  areas  that  appeared  to  generally  meet  the 
SERI  criteria  for  site  selection  were  narrowed  to 
the  following-the  Tularosa  Basin  in  south-central 
New  Mexico,  the  Estancia  Basin  in  central  New 
Mexico,  the  San  Juan  Basin  in  northwestern  New 
Mexico,  the  Tucumcari  area  in  Quay  County  on 
the  eastside  of  New  Mexico,  the  area  east  of  the 
Pecos  River  Basin  in  eastern  New  Mexico,  and  the 
Crow  Flats  area  in  southern  New  Mexico.  A  de- 
tailed analysis  was  completed  for  the  six  locations. 
Three  basins  were  eliminated  for  failing  to  meet  all 
the  criteria  developed  for  the  study-Pecos  Basin, 
San  Juan  Basin  and  the  Tucumcari  Area.  Of  the 
remaining  basins,  the  Tularosa  was  judged  best 
suited  for  a  microalgae  production  facility,  Crow 
Flats,  the  next  best,  and  Estancia,  the  poorest  of 
the  three  choices  because  of  a  short  growing 
season.  The  reserves  of  saline  waters  ranging  from 
2.3  million  acre-feet  to  5.0  million  acre-feet  were 
identified  for  the  large-scale  microalgae  production 
areas  in  New  Mexico.  (Lansford-NM  St.  U.) 
W88-10039 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


METERING    UTILITY    SERVICES:    EVALUA- 
TION AND  MAINTENANCE, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 


ing. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-09539 


CONTROL  OF  PEAK  WATER  DEMANDS, 

J.  L.  Hinchberger. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  6,  p  78-79, 

June  1988.  1  fig. 

Descriptors:  'Water  demand,  'Peak  demand, 
•User  charges,  Cost  analysis,  Water  costs,  Water 
rates,  Water  use,  Cost  savings,  Ohio. 

As  a  result  of  unexpected  rapid  growth  in  Butler 
County,  Ohio,  the  reserve  capacity  in  the  supply, 
transmission,  and  storage  facilities  of  the  water 
supply  system  (built  in  the  1960's)  was  exhausted. 
In  addition  the  peak  demand  to  average  day 
demand  ratio  increased  from  1.3:1  in  the  1960's  to 
approximately  2.5:1  in  1980,  with  a  peak  of  10:1  by 
some  customers.  The  water  system  was  designed 
to  satisfy  peak  demand  up  to  approximately  a  1.7:1 
ratio.  As  a  result  of  low  water  pressure  and  supply 
deficiencies,  water  restrictions  were  frequently  im- 
posed in  the  early  1980's.  It  was  decided  to  impose 
peak  use  surcharges  (premium  rates)  for  customers 
placing  extreme  peak  demands  or  willfully  disre- 
garding bans  and  restrictions.  Base  usages  and  ac- 
ceptable variations  were  established  and  premium 
charges  determined.  The  utility  company  imple- 
mented a  more  complicated  billing,  classification, 
and  customer  information  system.  Through  this 
system  Butler  County  was  able  to  reduce  the  peak- 
to-average  demand  ratio  from  2.5:1  to  under  1.75:1, 
to  finance  needed  improvements  without  increas- 
ing the  base  rate.  (White-Reimer-PTT) 
W88-09658 


3F.  Conservation  In  Agriculture 


AGRICULTURE  AND  GROUNDWATER  QUAL- 
ITY. 

Council  for  Agricultural  Science  and  Technology, 

Ames,  IA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-08979 


CONSERVING  WATER  IN  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09248 


WATER  CONSERVATION   IN  IRRIGATION- 
BENEFICIAL  OR  NOT, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09249 


HISTORICAL  ASPECTS  OF  IRRIGATION  AG- 
RICULTURE AND  RIVER  REGULATION  IN 
THE  MURRAY-DARLING  BASIN,  AUSTRA- 
LIA, 

Sydney  Univ.  (Australia). 

For  primary  bibliographic  entry  see  Field  6C. 

W88-09723 


ASSESSING  IMPACTS  OF  IRRIGATION  ON 
STREAMFLOW, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Environmental  Engineering. 

R.  B.  Wallace,  and  J.  T.  Pawloski. 

Journal   of  Irrigation  and   Drainage   Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  211-225,  May 

1988.  10  fig,  2  tab,  10  ref,  append. 

Descriptors:  'Irrigation  effects,  'Streamflow  de- 
pletion, 'Stream  discharge,  'Environmental  ef- 
fects, Water  quality,  Watersheds,  Selective  with- 
drawal, Mathematical  analysis. 

A  method  for  assessing  the  impacts  on  streamflow 
resulting  from  withdrawing  water  from  the  stream 
channel  or  from  shallow  wells  adjacent  to  the 
stream  for  irrigation  is  based  on  a  detailed  study  at 
a  base  station  on  the  stream.  Monthly  irrigation 
demands  are  estimated  and  added  to  measured 
streamflow  to  determine  the  natural  streamflow. 
The  natural  streamflow  is  correlated  with  flow  on 


a  nearby  watershed  to  develop  an  extensive  series 
of  monthly  flows.  The  procedure  produces  proba- 
bility distributions  for  average  monthly  flow  for 
each  month  of  the  growing  season,  for  different 
levels  of  irrigation  usage.  The  flow  distributions 
include  the  original  variation  and  the  additional 
variation  produced  by  the  irrigation  withdrawal. 
The  streamflow  information  developed  can  be 
combined  with  biological  or  water  quality  models 
to  assess  the  impacts  of  reduced  flow  on  instream 
biology,  water  quality,  and  treatment  requirements 
of  waste  discharged  to  streams.  (Author's  abstract) 
W88-09733 


FURROW  FLOW  MEASUREMENT  ACCURA- 
CY, 

Agricultural  Research  Service,  Kimberly,  ID. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-09735 


INFLOW-OUTFLOW    INFILTRATION    MEAS- 
UREMENT ACCURACY, 

Agricultural  Research  Service,  Kimberly,  ID. 
For  primary  bibliographic  entry   see  Field   2G. 
W88-09736 


MUSKINGUM  MODEL  FOR  BORDER  IRRI- 
GATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  P.  D.  Scarlatos,  and  S.  A.  Raudales. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  266-280,  May 

1988.  9  fig,  3  tab,  28  ref,  2  append. 

Descriptors:  'Routing,  'Irrigation,  'Model  studies, 
'Muskingum  model,  Hydraulics,  Mathematical 
studies,  Continuity  equation,  Border  irrigation,  In- 
filtration. 

A  mathematical  model  for  border  irrigation  was 
developed  using  the  spatially  lumped  continuity 
equation  and  the  Muskingum  type  storage  relation. 
The  storage  parameter  is  determined  from  physical 
border  characteristics.  The  model  is  calibrated  and 
tested  using  twenty-four  experimental  data  sets, 
and  yields  satisfactory  results.  The  relative  error  in 
predicted  advance  is  <  16%  and  that  in  predicted 
recession  is  <  7%.  A  short  comparison  with  three 
other  models  shows  that  the  Muskingum  model  is 
comparable  in  accuracy.  (Author's  abstract) 
W88-09737 


TRICKLE  LATERAL  HYDRAULICS:  I.  ANA- 
LYTICAL SOLUTION. 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

A.  W.  Warrick,  and  M.  Yitayew. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  281-288,  May 

1988.  2  fig,  8  ref,  append. 

Descriptors:  'Irrigation  design,  'Mathematical 
analysis,  Trickle  irrigation,  Flow  discharge,  Hy- 
draulics. 

An  important  objective  of  any  trickle  system  is  a 
uniform  distribution  of  water  delivered  through 
the  emitters.  Computation  of  flow  distribution  re- 
quires knowledge  of  the  variables  such  as  pressure, 
flow  rate,  length  of  lateral,  characteristics  of  the 
orifices,  and  frictional  loss  in  the  system.  Several 
studies  have  been  reported  that  establish  these  rela- 
tionships. In  each  study,  the  primary  solution  was 
based  on  a  discharge  that  is  uniform,  although 
ramifications  of  the  manufacturer's  variability  have 
been  modeled  based  on  the  derived  hydraulic  pro- 
file. An  alternative  treatment  includes  a  spatially 
variable  discharge  function  as  part  of  the  basic 
solution  and  is  valid  for  all  emitter  coefficients  and 
all  flow  conditions  from  lateral  to  fully  turbulent. 
(See  also  W88-09739)  (Hammond-PTT) 
W88-09738 


TRICKLE      LATERAL      HYDRAULICS:      II. 
DESIGN  AND  EXAMPLES, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
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ineering. 

I.  Yitayew,  and  A.  W.  Warnck. 

jurnal  of  Irrigation  and  Drainage  Engineering 

\SCE)  JIDEDH  Vol.  114,  No.  2,  p  289-300,  May 

988.  6  fig,  1  tab,  14  ref,  2  append. 

)escriptors:  'Irrigation  design,  *Mathematical 
nalysis,  Trickle  irrigation,  Flow  discharge, 
)esign  criteria,  Hydraulics. 

"he  trickle  lateral  analysis  described  in  the  com- 
anion  paper  was  used  to  illustrate  applications  of 
new  analytical  solution  in  system  design.  Exam- 
les  are  provided  to  point  out  the  basic  concepts 
nd  procedures  based  on  this  and  related  analytical 
olutions.  Very  simple  and  yet  powerful  design 
urves  for  different  flow  regimes  are  presented. 
Verification  of  the  solution  was  made  by  compar- 
ig  the  results  with  experimental  measurements, 
"he  simplicity  of  the  solution,  coupled  with  the 
ase  of  including  variable  discharge,  makes  the 
nalytical  solution  attractive  for  diversified  uses  in 
rickle  system  design.  (See  also  W88-09738)  (Au- 
hor's  abstract) 
V88-09739 


TYDROLOGIC  IMPACTS  OF  IMPROVED  IR- 
UGATION  EFFICIENCIES, 

Wyoming  Univ.,  Laramie.  Dept.  of  Agricultural 

ingineering. 

J.  K.  Sando,  J.  Borrelli,  and  D.  J.  Brosz. 

ournal  of  Irrigation  and  Drainage  Engineering 

ASCE)  JIDEDH  Vol.  114,  No.  2,  p  334-342,  May 

988.  5  fig,  2  tab,  10  ref,  append. 

Descriptors:  'Irrigation  effects,  'Irrigation  effi- 
:iency,  'Sprinkler  irrigation,  'Streamflow,  Hy- 
Irology,  Watersheds,  Agricultural  watersheds, 
Flood  peak,  Salt  River,  Wyoming. 

rhe  Salt  River  drainage  basin  is  an  agricultural 
watershed  of  2,150  square  km  in  western  Wyo- 
ning.  Starting  in  1971,  several  irrigation  projects 
were  completed  that  converted  surface  irrigation 
systems  to  sprinkler  irrigation  systems  on  approxi- 
mately one-half  of  the  irrigated  land.  This  conver- 
sion resulted  in  less  total  water  being  diverted  from 
streams  for  the  sprinkler  system  than  the  previous 
surface  system.  Salt  River  stream  flows  were  ana- 
lyzed to  determine  if  there  were  differences  be- 
tween the  sprinkler  systems  prior  to  and  after 
conversion.  Mean  monthly  flows  in  May  and  June 
increased  significantly  (58.7%)  following  the  con- 
version to  sprinklers.  The  Salt  River  flows  were 
also  compared  with  flows  of  the  Greys  River,  a 
nonagricultural  watershed,  using  the  double-mass 
analysis.  The  test  again  showed  higher  May  and 
June  flows.  Lower  fall  flows  were  evidently  a 
consequence  of  irrigation  practices  rather  than  cli- 
matological  factors.  Annual  flood  peaks  increased 
significantly  following  the  conversion  to  sprin- 
klers. The  mean  annual  flood  peak  increased  by 
47.0%.  (Author's  abstract) 
W88-09743 


TERMINOLOGY  FOR  DESCRIBING  ON- 
FARM  IRRIGATION  WATER  DEMANDS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

D.  H.  Manz. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  353-357,  May 
1988.  4  tab,  12  ref. 

Descriptors:  'Irrigation  requirements,  'Water 
demand,  'Terminology,  Classification,  Convey- 
ance systems. 

The  nature  of  the  farm  water  demand  irrigation 
that  conveyance  systems  are  to  satisfy  must  be 
accurately  defined.  The  determination  and  selec- 
tion of  a  particular  form  of  farm  water  demand 
will  determine  available  design  and  operational 
options.  Terminology  is  proposed  for  describing 
farm  water  demand  which  is  a  refinement  of  the 
Replogle  and  Merriam  system.  The  modifiers  used 
by  Replogle  and  Merriam,  which  confused  the 
relative  flexibility  of  farm  water  demand  with  their 
method  of  determination,  would  be  replaced.  The 
proposed  terminology  describes  the  character  of 
farm  water  demand  from  the  perspective  of  con- 


veyance system  operations.  Use  of  the  terminology 
suggests  variations  which  otherwise  may  not  have 
been  recognized.  (Hammond-PTT) 
W88-09745 


USING  CENTER  PIVOTS  FOR  RESEARCH, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Agricultural  Engineering. 

O.  J.  Helweg. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  358-362,  May 

1988.  3  fig,  7  ref. 

Descriptors:  'Center  pivot,  'Irrigation  design, 
'Research  facilities,  'Design  criteria,  Trickle  irri- 
gation, Sprinkler  irrigation,  Mathematical  analysis. 

Most  research  to  determine  crop  water-production 
functions  can  be  divided  into  two  types.  One  uti- 
lizes a  random  block  design  in  which  different 
amounts  of  water  are  applied  to  small  blocks 
(basins).  The  other  is  a  line-source  sprinkler  irriga- 
tion system  where  a  line  of  sprinklers  is  placed  in 
the  center  of  a  field;  it  delivers  a  continuously 
decreasing  depth  of  water  as  the  distance  from  the 
line  of  sprinklers  increases.  A  study  was  conducted 
using  a  center  pivot  that  had  been  modified  for  the 
traveling  trickier  system.  It  proved  to  be  an  excel- 
lent experimental  pivot  for  calculating  a  crop  pro- 
duction function.  Adjustable  emitters  may  be  set  to 
give  uniform  application  rate  within  a  set  band. 
The  emitters  also  give  greater  control  and  flexibil- 
ity in  the  experiment.  The  width  of  the  band  may 
be  adjusted  to  obtain  equal  plot  areas.  The  inaccu- 
racies of  catch  cans  needed  for  a  line  sprinkler 
experimental  plot  are  eliminated.  (Hammond-PTT) 
W88-09746 


SEASONAL  VARIATIONS  ON  WATER  RELA- 
TIONS OF  AMYGDALUS  COMMUNIS  L. 
UNDER  DRIP  IRRIGATED  AND  NON-IRRI- 
GATED CONDITIONS, 

Centro  de  Edafologia   y   Biologia   Aplicada  del 

Segura,  Murcia  (Spain). 

A.  Torrecillas,  M.  C.  Ruiz-Sanchez,  F.  Del  Amor, 

and  A.  Leon. 

Plant  and  Soil  PLSOA2,  Vol.  106,  No.  2,  p  215- 

220,  February  1988.  5  fig,  1  tab,  25  ref.  CAICYT 

Grant  No.  957. 

Descriptors:  'Leaf  water  potential,  'Almond  trees, 
♦Drip  irrigation,  'Amygdalus  communis  L.,  'Irri- 
gation effects,  Leaves,  Capillary  conductivity, 
Rainfall,  Hysteresis,  Evapotranspiration,  Aging, 
Deciduous  trees,  Rainfall,  Seasonal  variation. 

Almond  plants  (Amygdalus  communis  L.)  of  the 
Garrigues  variety  were  grown  in  the  field,  drip 
irrigated  and  rainfed.  Leaf  water  potential  (psi)  and 
leaf  conductance  (g  sub  1)  were  determined 
throughout  one  growing  season.  Pre-dawn  meas- 
urement for  psi  in  the  irrigated  treatment  was 
consistent  through  the  growing  season,  whereas  in 
the  rainfed  treatment  it  decreased  gradually.  Psi 
values  at  midday  (psi  minimum)  was  closely  de- 
pendent on  atmospheric  evaporative  demand,  and 
their  recovery  was  quicker  in  the  wet  treatment 
than  in  the  dry.  The  g  sub  1  values  were  higher  in 
the  wet  than  dry  treatments,  decreasing  in  both 
cases  by  leaf  aging.  Maximum  values  for  g  sub  1 
were  reached  when  evaporative  demand  was  high- 
est in  the  day.  The  relationship  between  psi  and  g 
sub  1  revealed  a  decrease  in  the  hysteresis  through- 
out the  growing  season,  being  most  marked  in  the 
dry  treatment.  The  results  highlight  the  close  de- 
pendence of  psi  and  g  sub  1  on  evaporative 
demand,  leaf  aging  and  irrigation  treatment  during 
the  growing  season.  (Author's  abstract) 
W88-09898 


COMPUTER-AIDED  APPROACH  TO  AGRI- 
CULTURAL FLOOD  HAZARD  MANAGE- 
MENT IN  FLORIDA. 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-10015 


SOMATIC  CELL  SELECTION  CRITERIA  FOR 
WATER  USE  EFFICIENCY  USING  GENETI- 
CALLY DIFFERENTIAL  ALFALFAS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agronomy  and  Horticulture. 
G.  C.  Phillips. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161070/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
No.  221,  May  1987.  30  p,  7  tab,  30  ref.  Contract 
No.  1 4-08-000 1-G 103 3.  Project  No.  USGS  G1033- 
04.  State  projects  1423650  and  1423653. 

Descriptors:  'Alfalfa,  Water  use  efficiency, 
'Growth  rates,  'Osmotic  stress,  'Cell  cultures, 
Crops,  Plant  breeding,  Genetics,  Plant  tissues,  Cul- 
ture, Water  conservation. 

Development  of  crops  that  are  water  use  efficient 
would  make  an  important  contribution  to  the  con- 
servation of  this  critical  resource.  Laboratory 
methods  of  genetic  engineering,  such  as  somatic 
cell  selection,  promise  to  be  faster  and  more  pre- 
cise in  the  development  of  water  use  efficient  crops 
compared  to  conventional  breeding,  provided  that 
appropriate  selection  criteria  can  be  identified. 
This  project  attempted  to  define  somatic  cell  selec- 
tion criteria  by  using  a  series  of  genetically  related 
alfalfa  populations  bred  by  conventional  methods 
to  be  increasingly  more  water  use  efficient.  The 
preliminary  data  generated  by  this  project  lend 
support  to  the  following  conclusions:  (1)  cell  sur- 
vival under  osmotic  stress  was  not  an  adequate  cell 
selection  criterion  for  genetic  improvement  of 
water  use  efficiency;  and  (2)  titers  of  polyamines  in 
cell  cultures  and  whole-plants  under  stress  corre- 
sponded to  the  degree  of  water  use  efficiency 
known  to  exist  in  the  respective  parental  popula- 
tions. If  polyamine  titers  represent  biochemical 
indices  of  water  use  efficiency,  they  could  be  used 
to  devise  an  appropriate  whole-plant  or  cell  selec- 
tion strategy.  (Phillips-NM  St.  Univ.) 
W88-10021 


EFFECTS  OF  TILLAGE  SYSTEM,  CROP  RESI- 
DUE LEVEL,  AND  FERTILIZER  APPLICA- 
TION TECHNIQUE  ON  LOSSES  OF  PHOS- 
PHORUS AND  PESTICIDES  FROM  AGRICUL- 
TURAL LANDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10025 


EVALUATION  OF  THE  POTENTIAL  TO  IM- 
PROVE ALFALFA  FOR  PRODUCTION 
UNDER  LESS  THAN  OPTIMUM  MOISTURE 
CONDITIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agronomy  and  Horticulture. 
C.  Currier,  B.  Melton,  and  M.  Wilson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155916/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
222,  May  1987.  58  p,  24  tab,  29  ref.  State  Project 
1423649. 

Descriptors:  'Drought,  'Water  conservation, 
•Plant  breeding,  'Alfalfa,  Irrigation,  Forage,  Man- 
agement, Crop  production,  New  Mexico. 

The  use  of  alfalfa  was  explored  as  a  means  of 
conserving  New  Mexico's  supplies  of  fresh  water. 
Plant  breeding  procedures  were  used  to  increase 
alfalfa's  yield  potential  when  given  limited  quanti- 
ties of  irrigation.  Field,  greenhouse,  and  laboratory 
experiments  were  conducted  to  find  techniques 
that  would:  identify  germplasm  sources  for  these 
traits;  evaluate  and  identify  individual  genotypes 
within  these  sources;  evaluate  the  potential  of  the 
techniques  and  the  new  populations  developed; 
and  evaluate  irrigation  management  techniques 
that  would  maximize  the  yield  potential  of  the 
selected  populations  with  less  than  optimum 
amounts  of  irrigation.  Germplasm  sources,  selec- 
tion   techniques,    elite    genotypes,    and    irrigation 
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management  techniques  were  developed.  The 
result  is  that  water  conservation  is  feasible  with 
alfalfa  with  little  sacrifice  in  yield  potential.  The 
selected  population  produced  more  forage  than 
unselected  populations  when  given  the  same 
amount  of  water.  The  advantage  of  the  selected 
populations  was  greatest  at  the  lower  levels  of 
irrigation.  Alfalfa  appeared  to  have  a  greater  re- 
sponse to  water  applied  early  in  the  growing 
season  than  late.  The  combination  of  selected  pop- 
ulations and  irrigation  management  allows  for 
maximum  water  conservation  with  alfalfa.  (Cur- 
rier-NM  St.  U.) 
W88-10O4O 


IRRIGATION  MANAGEMENT  PROCEDURES 
TO  MAXIMIZE  PRODUCTION  OF  ALFALFA 
POPULATIONS  SELECTED  FOR  INCREASED 
PERFORMANCE  UNDER  DEFICIT  LEVELS 
OF  IRRIGATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agronomy  and  Horticulture. 
C.  Currier,  B.  Melton,  and  J.  Mayernak. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155924/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
225,  September  1987.  31  p,  2  fig,  6  tab,  14  ref 
Contract  1 4-08-000 1-G 124 1(03).  Project  USGS 
G1241-03.  State  Project  1423662. 

Descriptors:  'Water  use  efficiency,  *Crop  yield, 
•Alfalfa,  'Irrigation  water  use,  Plant  populations, 
Drought,  Forage,  Moisture  stress,  Irrigation  man- 
agement. 

Availability  and  cost  of  irrigation  water  is  a  major 
consideration  in  crop  production  in  most  arid  and 
semi-arid  parts  of  the  world.  This  study  was  con- 
ducted to  evaluate  selected  populations  of  alfalfa 
(Medicago  sativa  L.)  for  increased  performance 
with  deficit  levels  of  irrigation  and  to  determine 
the  effects  of  irrigation  rates  and  sequences  on 
forage  yield  and  performance  of  these  selected 
populations.  Selection  for  increased  performance 
under  deficit  levels  of  irrigation  increased  yield 
under  all  irrigation  treatments.  Forage  yields  ob- 
tained with  20  inches  of  annual  irrigation  were 
reduced  approximately  40-45  percent  as  compared 
to  40  or  60  inches  of  irrigation  annually.  Yields 
from  40  and  60  inch  rates  of  irrigation  were  similar 
with  a  higher  stand  density  at  the  end  of  the  third 
production  year  in  the  40  inch  plots.  Yields  from 
the  early  and  spread  irrigation  sequences  were 
similar  and  indicated  that  no  yield  advantage  was 
obtained  from  the  early  season  applications  of  irri- 
gation water.  However,  modifications  of  seasonal 
yield  patterns,  and  possible  labor  savings  due  to 
harvest  costs,  should  be  investigated  further  by 
economic  analysis.  (Currier-NM  St.  U.) 
W88-10041 


DESALTING  IRRIGATION  AND  ITS  APPARA- 
TUS, 

Y.  Tsuruta. 

U.  S.  Patent  No.  4,572,706;  February  25,  1986,  6  p, 
3  fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1063,  No  4,  p  1798,  February  25,  1986. 

Descriptors:  'Patents,  *  Desalination,  'Surface  irri- 
gation, 'Irrigation  engineering,  Casings,  Water 
conveyance,  Water  supply,  Absorption,  Leaching, 
Irrigation  water. 

Plants  are  irrigated  from  the  surface  by  infusing 
water  into  the  soil  to  a  root  region  using  an  air- 
tight casing.  The  casing  contains  an  open  bottom, 
which  is  essentially  sealed  to  the  soil  surface.  The 
water  is  infused  into  the  soil  through  a  filler  mate- 
rial within  the  casing  from  the  upwardly  opening 
outlet  of  a  water  supply  receptacle  in  the  casing. 
Water  is  supplied  to  the  receptacle  from  a  water 
source  below  the  opening  outlet.  A  salt  absorbing 
material  is  placed  between  the  outlet  and  the  plant 
roots.  The  infusion  water  is  passed  through  the  salt 
absorbing  material  between  the  outlet  and  the 
roots  at  a  rate  that  is  sufficiently  low  to  remove 
salt  from  the  infusing  water  and  to  prevent  leach- 
ing from  the  salt  absorbing  material.  (Cremmins- 
AEPCO) 


W88-10O72 


VARIABLE  POROSITY  IRRIGATION  PIPE, 

Dasurat  Enterprises  Ltd.,  Singapore. 

J.  W.  Mason. 

U.  S.  Patent  No.  4,615,642;  October  7,  1986,  9  p,  5 

fig,  4  tab.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1071,  No.  1,  p  218,  October  7 

1986. 

Descriptors:  'Patents,  'Pipes,  'Irrigation  engineer- 
ing, 'Porosity,  'Leakage,  Flexibility,  Resins,  Elas- 
tomers, Subsurface  irrigation. 

A  uniform  leak-rate  irrigation  pipe  comprises  a 
porous,  flexible  pipe  with  inlet  and  outlet  ends. 
The  pipe  contains  a  wall  formed  primarily  of  vul- 
canized elastomer  particles  dispersed  in  a  thermo- 
plastic resin  binder.  The  wall  contains  a  continuous 
pattern  of  pores  and  controllably  increases  from 
the  inlet  to  the  outlet  end  so  that  the  leak  rate  is 
relatively  constant  as  the  pressure  drops  from  the 
inlet  to  the  outlet  end.  The  porous  pipe  is  especial- 
ly useful  in  large  fields  where  the  costs  of  mani- 
folds, associated  pumps,  and  energy  are  expensive 
(Cremmins-AEPCO) 
W88- 10074 


SIMULATION     OF     MICRO     CATCHMENT 
WATER  HARVESTING  SYSTEMS, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  3B. 
W88-10075 


VAPOR  BUDGET  MEASUREMENT  OF  EVAP- 
ORATION FROM  IRRIGATED  SURFACES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2D 
W88-10088 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


IMPERMEABJXIZATION  OF  A  300-HECTARE 
COOLING  POND, 

Universidad     Nacional     Autonoma    de    Mexico, 

Mexico  City.  Inst,  de  Ingenieria. 

For  primary  bibliographic   entry   see   Field   2G 

W88-09442 


EFFECTS  OF  RIVER  REGULATION  ON 
FLOODING  OF  A  RIPARIAN  RED  GUM 
FOREST  ON  THE  RIVER  MURRAY,  AUSTRA- 
LIA, 

Melbourne  Univ.,  Parkville  (Australia).  Forestry 

Section. 

L.  J.  Bren. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  2,  No.  2,  p  65-77,  April-June  1988. 

10  fig,  2  tab,  26  ref. 

Descriptors:  'Regulated  rivers,  'Dam  effects, 
•Flood  plains,  'Water  management,  'Flooding, 
•Plant  populations,  'Riparian  vegetation,  Flood 
frequency,  Water  control,  Floods,  Rivers,  River 
Murray,  Australia,  River  flow,  Distribution  pat- 
terns, River  regulation,  Correlation  analysis,  Suc- 
cession. 

Forests  of  river  red  gum  (Eucalyptus  camaldulen- 
sis  Dehnh.)  occur  along  the  River  Murray  in  Aus- 
tralia. These  forests  are  important  for  biota,  recrea- 
tion, grazing,  and  wood  products.  They  occur  in  a 
sub-humid  to  semi-arid  environment  and  require 
flooding  for  adequate  growth  and  regeneration, 
The  largest  continuous  area  is  the  Barmah  (Victo- 
ria) and  Millewa  (New  South  Wales)  forest  near 
Echuca  (Victoria).  Information  from  maps  show- 
ing the  extent  of  inundation  of  Barmah  Forest  for 
particular  floods  was  related  to  flow  data  upstream 


of  the  forest,  and  maps  showing  the  distribution  ( 
vegetation  and  forest  site  quality.  Vegetation  ass< 
ciations  occurred  in  characteristic  flood  frequenc 
ranges,  with  red  gum  being  the  dominant  specu 
on  all  but  the  highest  and  lowest  flood  frequenc 
sites.  Higher  red  gum  site  quality  was  associate 
with  higher  frequency  of  flooding.  The  extent  c 
flooding  depended  on  the  magnitude  of  peak  flow 
in  the  river.  Regulation  of  the  river  since  the  fin 
filling  of  Hume  Dam  in  1934  has  caused  a  redw 
tion  in  the  frequency  of  flows  associated  wit 
partial  flooding  and  an  increase  in  the  occurrenc 
of  small  summer  floods.  Areas  with  high  floo 
frequency  were  most  affected.  The  forest  ma 
change  to  types  associated  with  reduced  duratio 
of  inundation  in  the  long-term  unless  ameliorativ 
action  is  taken.  (Author's  abstract) 
W88-09718 


MODIFICATION  OF  TEMPERATURE  BEHAV 
IOUR  THROUGH  REGULATION  OF  A  BRIT 
ISH  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
B.  W.  Webb,  and  D.  E.  Walling. 
Regulated    Rivers    Research    and    Managemen 
RRRMEP,  Vol.  2,  No.  2,  p  103-116,  April-Jum 
1988.  7  fig,  3  tab,  22  ref. 

Descriptors:  'Water  management  effects,  'Regu 
lated  rivers,  'Water  temperature,  'Flow  control 
'Rivers,  Temperature,  Reservoirs,  Reservoir  re 
leases,  River  systems,  River  Exe,  England,  Base 
flow,  Seasonal  variation. 

The  effects  of  flow  regulation  on  temperature  be 
havior  in  the  River  Exe,  Devon,  U.K.,  were  stud 
ied,  with  attention  given  to  the  local  impact  o: 
impoundment  and  its  downstream  persistence 
Temperature  levels  and  seasonal  thermal  regime 
were  considered  as  well  as  diel  temperature  fluctu- 
ations and  temperatures  during  extreme  weathei 
conditions.  Variations  in  temperature  during  indi- 
vidual reservoir  releases  were  monitored.  The 
impact  of  impoundment  was  to  make  the  stream 
environment  immediately  below  the  dam  more  ho- 
mothermous  so  that  temperatures  rarely  rose 
above  17.5  C  or  fell  below  2.0  C,  and  monthly 
average  diel  ranges  were  <3  and  <  1  C  in  summer 
and  winter  months,  respectively.  In  contrast  to 
other  reservoirs  in  Britain  and  abroad,  this  effect 
was  largely  caused  by  increased  groundwater  flow 
downstream  from  the  reservoir  following  im- 
poundment. Regulation  also  affected  downstream 
temperature  behavior  and  moderated  the  thermal 
regime  of  the  Exe  mainstream.  This  influence  was 
generally  restricted  to  a  distance  of  up  to  20  km 
from  the  dam,  but  in  conditions  of  hot  weather  and 
low  flows  it  may  extend  to  almost  40  km  from  the 
impoundment.  Individual  reservoir  releases  varied 
in  their  ability  to  influence  downstream  tempera- 
ture behavior,  and  degree  of  persistence  in  the 
river  network  increased  with  the  size  of  the  re- 
lease. (Wood-PTT) 
W88-09721 


FLOOD  ALLEVIATION  OF  THE  KAKEHASHI 
BASIN,  JAPAN, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Me- 
chanical System  Engineering. 
T.  Nakagawa. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  2,  p  187-193,  April-June 
1988.  8  fig,  4  ref. 

Descriptors:  'Flood  control,  'Floodproofmg, 
'Water  control,  'River  basins,  'Hydraulic  struc- 
tures, Dams,  Retarding  basins,  Diversion  channels, 
Kakehashi  basin,  Kakehashi  River,  Japan,  Water 
management  effects. 

A  flood  alleviation  scheme  is  proposed  for  the 
Kakehashi  basin,  Japan.  The  scheme  consists  of 
one  diversion  channel,  four  retarding  basins  and 
one  dam.  The  region  between  the  diversion  chan- 
nel and  the  Kakehashi  river  is  protected  from 
floods.  The  measures  proposed  make  it  possible  to 
achieve  flood  alleviation  while  minimizing  changes 
of  the  Kakehashi  river,  and  impacts  on  historical 
environments  and  cultural  properties.  It  is  empha- 
sized that  preservation  of  the  sinuous  channel  of 
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Groundwater  Management — Group  4B 


e  Kakehashi  river  must  play  a  key  role  in  future 
wagement  because  of  the  physical,  biological 
id  aesthetic  advantages  when  compared  with  a 
raight  stream  channel.  (Author's  abstract) 
88-09729 


FFECTS  OF  RIPRAP  BANK  REINFORCE- 
ENT  ON  JUVENILE  SALMON1DS  IN  FOUR 
ESTERN  WASHINGTON  STREAMS, 

sh  and  Wildlife  Service,  Olympia,  WA.  Fisheries 

ssistance  Office. 

jr  primary  bibliographic  entry  see  Field  81. 

'88-09820 


JPPRESSION  OF  WATER  HYACINTH  BY 
HE  EXOTIC  INSECT  NEOCHETINA  EICH- 
ORNIAE  IN  BANGALORE,  INDIA, 

dian  Inst,  of  Horticultural  Research,  Bangalore. 
.  P.  Jayanth. 

urrent  Science,  Vol.  56,  No.  10,  p  494-495,  May 
187.  8  ref. 

escriptors:  *Weed  control,  *Water  hyacinth, 
Mocontrol,  'Aquatic  weeds,  'Aquatic  insect, 
ield  tests,  Plant  growth,  India. 

'ater  hyacinth  (Eichhornia  crassipes),  a  free-float- 
g  plant  of  South  American  origin  and  considered 
•  be  one  of  the  world's  most  serious  aquatic 
eeds,  infests  more  than  200,000  ha  of  the  water 
irface  in  India.  Neochetina  eichhorniae  Warner 
ijleoptera:  Curculionidae),  one  of  the  natural 
temies  identified  in  surveys  conducted  in  South 
merica,  was  tested  in  1982.  Field  releases  were 
arted  in  Bangalore  after  exhaustive  host-specifici- 
tests  conducted  under  quarantine  conditions 
Mifirmed  its  safety  for  field  liberation  in  India, 
he  increase  in  the  population  of  N.  eichhorniae 
as  accompanied  by  a  reduction  in  the  petiole 
ngth  of  water  hyacinth  plants.  At  the  start  of  the 
tperiment  the  length  of  the  petioles  varied  be- 
veen  59  and  65  cm  which  declined  to  32  and  43 
n  in  December  1985.  Around  this  time  water 
jacinth  leaves  started  browning  and  by  March 
)86  extensive  browning  could  be  noticed.  There 
as  progressive  reduction  in  the  area  covered  by 
ater  hyacinth  and  by  June  1986  this  had  reduced 
y  about  50%.  The  results  obtained  so  far  indicate 
lat  N.  eichhorniae  is  capable  of  bringing  about 
©logical  control  of  water  hyacinth.  Distribution 
f  this  insect  to  other  parts  India  holds  promise  of 
Mitrol  of  this  noxious  weed.  (Alexander-PTT) 
/88-09945 


lULTIOBJECTIVE  RESERVOIR  OPERATION 
SING  FORECASTS  OF  WATER  SUPPLY  AND 
/ATER  USE, 

Herstate    Commission    on    the    Potomac    River 

asin,  Rockville,  MD. 

or  primary  bibliographic  entry  see  Field  6 A. 

/88-10018 


SFLUENCE  OF  SPATIAL  VARIABILITY  AND 
CALE  EFFECTS  ON  THE  PARAMETERIZA- 
ION  OF  HYDROLOGIC  RESPONSE, 

rinceton  Univ.,  NJ.  Dept.  of  Civil  Engineering 
nd  Operations  Research, 
'or  primary  bibliographic  entry  see  Field  2E. 
V88- 10024 


INDERGROUND  DRAIN  PIPE, 
|  Kanao. 

)escriptors:  'Patents,  'Subsurface  drainage, 
Drainage  systems,  'Pipes,  'Culverts,  Conveyance 
tructures,  Drainage  engineering,  Underground 
tructures. 

Jnderground  water  is  conducted  to  a  disposal 
hannel  using  a  culvert  drain  pipe.  The  pipe  is 
omposed  of  a  U-shape  band  strengthening 
nember  wound  in  a  spiral.  The  open  side  is  direct- 
y  inwardly  and  a  gap  exists  between  the  edges.  A 
land  of  material  having  small  holes  in  its  center  is 
vound  between  adjacent  edges.  The  continuous 
ide  edges  of  the  band  are  joined  to  the  edges  of 
he  strengthening  member.  The  underground  drain 
)ipe  provides  improved  soil  pressure  resistance. 
Cremmins-AEPCO) 


W88- 10070 


VERTICAL  DRAIN, 

O.  Wager. 

U.  S.  Patent  No.  4,622,138;  November  11,  1986,  6 
p,  9  fig.  Official  Gazette  of  the  United  States 
Patent  Office,  Vol  1072,  No  2,  p  673,  November 
11,  1986. 

Descriptors:  'Patents,  'Drains,  'Subsoil  drains, 
•Saturated  soils,  'Drainage  engineering,  'Soil 
water,  Dewatering,  Vertical  flow,  Filter  media, 
Fabrics,  Compressibility. 

A  vertical  drain  for  dewatering  saturated,  com- 
pressible soils  can  be  folded  straight  across  longitu- 
dinally to  expose  at  least  two  sides  at  an  angle  to 
catch  the  radial  flow  of  water  to  the  drain.  Two 
elongated  bands  are  joined  to  open  and  form  a 
partially  cross-shaped  cross  section.  Each  band 
contains  a  core  covered  by  a  filter  fabric.  The 
cores'  longitudinal  channels  are  intersected  by 
transverse  channels  extending  perpendicularly. 
Trie  fabric  of  the  bands  is  joined  longitudinally  so 
that  they  may  be  folded  together  or  spread  apart. 
The  rectangular  cross  section  of  the  bands  allows 
them  to  be  rolled  up  for  storage.  (Cremmins- 
AEPCO) 
W88-10073 


USE  OF  STOCHASTIC  DYNAMIC  PROGRAM- 
MING FOR  OPTIMUM  RESERVOIR  MAN- 
AGEMENT, 

California  Univ.,  Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-10086 

4B.  Groundwater  Management 


RCRA  GROUND  WATER  MONITORING 
TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT  (TEGD). 

National  Water  Well  Association,  Dublin,  Ohio. 
September  1986.  317  p,  33  fig,  53  ref,  3  append. 

Descriptors:  'Environmental  policy,  'Enforce- 
ment, 'Groundwater  management,  'Monitoring, 
♦Standards,  Geohydrology,  Wells,  Sampling,  Sta- 
tistical analysis,  Assessments,  Construction,  Design 
standards. 

This  publication  describes  in  detail  what  the  US 
Environmental  Protection  Agency  (EPA)  deems 
to  be  the  essential  components  of  a  groundwater 
monitoring  system  that  meets  the  goals  of  the 
Resource  Conservation  and  Recovery  Act.  This 
guidance  is  intended  to  be  used  by  enforcement 
officials,  permit  writers,  field  inspectors  and  attor- 
neys at  the  federal  and  state  levels  to  assist  them  in 
making  informed  decisions  regarding  the  adequacy 
of  existing  or  proposed  groundwater  monitoring 
systems  or  modifications.  It  is  not  a  regulation  and 
should  not  be  used  as  such.  This  guide  is  divided 
into  six  chapters  which  contain  discussions  on  the 
following:  (1)  Characterization  of  site  geohydro- 
logy; (2)  Location  and  number  of  groundwater 
monitoring  wells;  (3)  Design,  construction  and  de- 
velopment of  groundwater  monitoring  wells;  (4) 
Content  and  implementation  of  the  sampling  and 
analysis  plan;  (5)  Statistical  analysis  of  groundwat- 
er monitoring  data;  and  (6)  The  content  and  imple- 
mentation of  the  assessment  plan.  (Lantz-PTT) 
W88-08976 


INTRODUCTION  TO  ARTIFICIAL  GROUND- 
WATER RECHARGE, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK.  Ground  Water  Research  Branch. 

W.  A.  Pettyjohn. 

National   Water   Well   Association,   Worthington, 

Ohio.  1981.  44  p,  23  fig,  18  ref. 

Descriptors:  'Groundwater  recharge,  'Artificial 
recharge,  Infiltration,  Aquifers,  Groundwater  man- 
agement, Groundwater  budget,  Recharge  wells, 
Wastewater,  Irrigation,  Groundwater  storage, 
Well  yield,  Saline  water  intrusion,  Wastewater  ren- 


ovation, Water  spreading,  Groundwater,  Ground- 
water depletion,  Subsidence,  Stream  flow,  Munici- 
pal wastewater,  Irrigation  water. 

Artificial  groundwater  recharge  has  been  practiced 
for  scores  of  years  throughout  the  world.  The 
purpose  of  artificial  recharge  is  to  increase  the  rate 
at  which  water  infiltrates  the  land  surface  in  order 
to  supplement  the  quantity  of  groundwater  in  stor- 
age. A  variety  of  recharge  techniques  are  feasible. 
Examples  include  methods  that  increase  well 
yields,  reduce  the  rate  of  decline  of  groundwater 
levels,  reduce  land  subsidence,  control  seawater 
intrusion  in  coastal  areas,  and  renovate 
wastewaters.  Two  broad  types  of  artificial  re- 
charge are  water  spreading  and  well  systems.  In 
the  water  spreading  system,  large  areas  of  land 
may  be  flooded,  basins  constructed,  ditches  or 
furrows  excavated,  or  existing  stream  channels 
modified.  Water  is  diverted  to  these  structures 
where  it  infiltrates.  Recharge  wells  consist  of  shal- 
low, relatively  large  pits  or  shafts  or  screened 
wells.  Waters  used  for  recharge  commonly  include 
stream  flow,  municipal  wastewaters,  excess  irriga- 
tion water,  and  cooling  water.  Examples  of  suc- 
cessful recharge  projects  and  experiments  in  the 
United  States  have  been  reported  from  Illinois, 
Ohio,  North  Dakota,  Michigan,  Arizona,  New 
York,  and  particularly  California,  among  several 
others.  (Author's  abstract) 
W88-08980 


WATER  SYSTEMS  HANDBOOK:  A  COM- 
PLETE TEXT  ON  PRIVATE  WATER  SYSTEMS 
-  THEIR  DESIGN,  OPERATION  AND  MAIN- 
TENANCE. 

Water  Systems  Council,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-08984 


CONSTRUCTION    DEWATERING:    A    GUIDE 
TO  THEORY  AND  PRACTICE, 

Moretrench  American  Corp.,  Rockaway,  NJ. 
For  primary  bibliographic  entry  see  Field  8B. 
W88-08989 


BASIC  DATA  REPORT,  DRILLING  AND  WELL 
INSTALLATION  AT  TEST  SITES  MSB-12  AND 
MSB-34. 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09088 


PROCEEDINGS  OF  THE  THIRD  NATIONAL 
SYMPOSIUM  ON  AQUIFER  RESTORATION 
AND  GROUND-WATER  MONITORING. 

National   Water   Well   Association,   Worthington, 

OH. 

Columbus,  Ohio.  May  25-27,  1983.  National  Water 

Well  Association,  Worthington,  OH.  1983.  461  p. 

Edited  by  D.  M.  Nielsen. 

Descriptors:  'Groundwater  management,  'Water 
quality  control,  'Rehabilitation,  'Monitoring 
wells,  'Groundwater  pollution,  'Aquifer  testing, 
•Water  pollution  treatment,  'Monitoring,  Well 
casings,  Case  studies,  Test  wells,  Waste  recovery, 
Remedies,  Chemical  recovery,  Mathamatical 
models,  Groundwater  movement,  Groundwater 
hydrology,  Geologic  fractures. 

The  Third  National  Symposium  on  Aquifer  Resto- 
ration and  Ground-Water  Monitoring  was  held  in 
Columbus,  Ohio,  May  25-27,  1983.  The  symposium 
covered  a  wide  range  of  topics  including  physical 
containment  methods,  remediating  hydrocarbon 
contamination,  remedial  action  in  fractured  rock, 
evaluating  remedial  action,  monitoring  program/ 
system  design,  monitoring  well  design,  ground- 
water sampling  and  analysis,  geophysical  tech- 
niques in  monitoring,  safety  in  hazardous  waste-site 
investigations  and  case  histories.  (See  W88-09130 
thru  W88-09180)  (Author's  abstract) 
W88-09129 
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Group  4B — Groundwater  Management 


PROCEEDINGS  OF  NWWA  WESTERN  RE- 
GIONAL CONFERENCE  ON  GROUND 
WATER  MANAGEMENT. 

National  Water  Well  Association,  Worthington, 
OH.  6 

San  Diego,  California,  October  23-26,  1983.  Spon- 
sored by  the  National  Water  Well  Association. 
National  Water  Well  Association,  Worthineton, 
OH.  1984.  369  p. 

Descriptors:  *Groundwater  management,  •Con- 
junctive use,  •Recharge,  *Artificial  recharge,  'Ir- 
rigation, •  Water  quality  control,  *Model  studies, 
•Water  law,  •Protection,  'Water  supply. 

Topics  discussed  in  a  conference  on  management 
of  groundwater  supplies  and  quality  were  conjunc- 
tive use  of  groundwater  and  surface  water  in  the 
dry  western  states,  artificial  groundwater  recharge 
experiences,  water  quantity  and  quality  manage- 
ment in  irrigation,  use  of  models  in  groundwater 
supply  management,  strategies  for  groundwater 
management  in  the  western  states,  groundwater 
law  (including  the  Sporhase  decision),  and  plans 
for  protection  of  groundwater  quality.  (See  W88- 
09241  thru  W88-09282)  (Cassar-PTT) 
W88-09240 


CONJUNCTIVE  USE-FIRST  BY  ACCIDENT, 
NOW  BY  MANAGEMENT, 

Nebraska  Dept.  of  Water  Resources,  Omaha. 
H.  L.  Becker,  and  R.  D.  Kuzelka. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  3-6,  4  fig,  5 
ref. 

Descriptors:  'Groundwater  management,  'Water 
law,  'Conjunctive  use,  'Nebraska,  'Irrigation, 
•Diversion,  *Recharge,  Groundwater  recharge, 
Water  storage,  Platte  River,  Lake  McConaughy, 
Water  supply,  Rivers,  Legislation,  Beneficial  use, 
Appropriation,  Artificial  recharge,  Water  use. 

The  Platte  River  Valley,  Nebraska,  is  a  prime 
example  of  a  conjunctive  use  system  in  operation. 
Through  inadvertent  seepage  losses  from  the  oper- 
ation of  the  Central  Nebraska  Public  Power  and 
Irrigation  District,  7  million  acre-feet  of  water  is  in 
storage  underlying  the  district's  irrigated  lands. 
Farmers  have  tapped  this  augmented  groundwater 
supply  through  private  wells  for  several  reasons: 
more  efficient  pumps,  center  pivot  systems,  and 
occasional  inability  of  the  District  to  supply  full 
water  needs.  In  the  past,  the  use  of  surface  water 
to  recharge  the  groundwater  supply  has  not  been 
recognized  by  Nebraska  law.  LB  198,  passed  by 
the  state  legislature  in  1983,  recognizes  not  only 
that  recharge  of  the  groundwater  reservoir  could 
be  incidental  to  existing  surface  water  projects  but 
also  that  such  recharge  could  be  included  as  a 
beneficial  use  of  surface  water  in  future  water 
projects.  This  legislation  authorized  that  the  entity 
which  caused  the  augmentation  could  charge  a  fee 
to  those  who  benefit  from  the  supplementation 
(See  also  W88-0924O)  (Cassar-PTT) 
W88-09241 


CONJUNCTIVE  USE  AND  GROUND  WATER 
MANAGEMENT  IN  ORANGE  COUNTY,  CALI- 
FORNIA, 

D.  E.  Williams. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  8-15,  10  fig. 

Descriptors:  •California,  'Groundwater  manage- 
ment, 'Conjunctive  use,  'Water  use,  'Irrigation, 
•Diversion,  *Recharge,  Groundwater  recharge, 
Orange  County,  Santa  Ana  River,  Water  supply, 
Rivers,  Model  studies,  Saline  water  intrusion,  En- 
croachment, Colorado  River,  Wells,  Injection 
wells,  Wastewater  disposal,  Aquifers,  Coastal 
aquifers,  Water  spreading,  Water  storage,  Artificial 
recharge. 

The  Orange  County  Water  District,  between  the 
Santa  Ana  Mountains  and  the  Pacific  Ocean,  ob- 


tains 60%  of  its  supply  from  ground  water.  To 
meet  the  demands  of  a  rapidly  growing  population, 
complex  water  supply  and  management  problems 
have  been  solved  by  underground  storage  of  water 
imported  from  the  Colorado  River  and  northern 
California.  Since  1949  the  district  has  artificially 
recharged  about  5  million  acre-feet  of  water  in  the 
groundwater  reservoirs  of  the  325-mile  square 
basin,  using  numerous  on  and  off  channel  recharge 
facilities.  In  the  upper  reaches  of  the  Santa  Ana 
River,  impoundments  slow  the  flow  so  that  perco- 
lation into  the  highly  permeable  soils  is  facilitated. 
In  addition,  several  large  reservoirs  have  been 
constructed  near  the  river:  1 100  acres  of  spreading 
facilities  including  Warner  Basin  (90  acres,  50  ft 
deep)  and  Anaheim  Lake  (70  acres).  The  sea  water 
encroachment  problem  in  the  coastal  areas  of  the 
county  is  managed  with  a  battery  of  injection 
wells.  Water  for  injection  into  the  wells  at  the 
Alamitos  Barrier  (17  wells,  300-500  ft  apart)  is 
supplied  by  40%  northern  California  water  and 
60%  Colorado  River  water;  here,  700  acre-feet  of 
salt  water  were  extracted  and  4900  acre-feet  of 
fresh  water  were  injected  during  1981-1982.  At  the 
Talbert  Barrier  (23  injection  wells)  water  for  injec- 
tion is  obtained  from  an  advanced  wastewater  rec- 
lamation facility  capable  of  producing  15  mgd  of 
water  which  meets  drinking  water  standards.  A 
computer  mathematical  model  is  used  to  manage 
the  water  programs.  The  model  accounts  for  the 
two  main  layers  of  the  basin  with  vertical  leakage 
between  layers.  Most  of  the  recharge  occurs  where 
the  two  layers  merge  into  a  single  common  zone. 
(See  also  W88-09240)  (Cassar-PTT) 
W88-09242 


CONJUNCTIVE  USE  OF  GROUND  WATER 
AND  SURFACE  WATER  IN  THE  SOUTH 
PLATTE  RIVER  BASIN--A  CASE  STUDY  OF 
THE  CENTRAL  COLORADO  WATER  CON- 
SERVANCY DISTRICT, 

Central    Colorado    Water   Conservancy    District, 
Greeley. 
T.  V.  Cech. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  16-21,  12  ref. 

Descriptors:  'Surface  water,  'Groundwater  man- 
agement, 'Conjunctive  use,  'Colorado,  'Water 
law,  'Water  use,  'Diversion,  'Recharge,  'Irriga- 
tion wells,  Groundwater  recharge,  Central  Colora- 
do Water  Conservancy  District,  Water  supply, 
Rivers,  Appropriation,  Water  rights,  Wells,  Injec- 
tion wells,  Wastewater  disposal,  Flow  augmenta- 
tion, Water  spreading,  Water  storage,  South  Platte 
River,  Artificial  recharge,  Water  allocation,  Case 
studies. 

The  Doctrine  of  Prior  Appropriation  was  adopted 
in  the  late  19th  century  in  Colorado,  allocating 
surface  water  to  irrigators  based  on  the  date  of 
their  appropriation.  This  law  created  poor  manage- 
ment of  scarce  water  resources.  The  1957  Act 
instituted  a  permitting  process  and  laid  the  frame- 
work for  administration  of  groundwater  in  the 
state.  The  Ground  Water  Management  Act  of  1965 
regulated  non-tributary  groundwater  and  formed 
districts  to  manage  groundwater  within  the  desig- 
nated basins.  The  Water  Right  Determination  and 
Administration  Act  of  1969  placed  irrigation  wells 
under  the  priority  system.  In  effect,  the  law  re- 
quires all  tributary  irrigation  wells  to  shut  down 
during  periods  when  water  is  needed  to  maintain 
surface  water  flow.  Since  the  economy  of  eastern 
Colorado  relies  heavily  on  the  10,000  tributary 
irrigation  wells  of  the  South  Platte  River,  these 
wells  are  allowed  to  pump  only  if  they  replace  5% 
of  pumped  water  back  into  the  river  for  surface 
irrigators.  The  Central  Colorado  Water  Conser- 
vancy District  formed  a  Ground  Water  Manage- 
ment Subdistrict  in  1973  to  provide  a  mechanism 
for  administrating  the  allocation  and  replacement 
of  this  augmentation  water  so  that  irrigation  wells 
could  continue  to  pump.  Six  thousand  acre-feet  of 
water  are  acquired  each  year  for  augmentation. 
The  district  owns  and  leases  ditch  company  stock, 
has  a  battery  of  wells  that  pump  directly  into  the 
South  Platte  River,  and  is  developing  a  series  of 
small  reservoirs  to  capture  spring  runoff  for  aug- 


mentation during  low  flow  months.  (See  also  W88- 

09240)  (Cassar-PTT) 

W88-09243 


CONJUNCTIVE  USE  OF  BRACKISH  COASTAL 
GROUND  WATER  BASINS  IN  SAN  DIEGO 
COUNTY,  CALIFORNIA, 

San  Diego  State  Univ.,  CA.  Dept.  of  Geological 
Sciences. 

D.  Huntley,  and  F.  A.  Carroll. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  22-27,  8  fig,  1 
tab,  6  ref. 

Descriptors:  'Groundwater  management,  'Im- 
paired water  use,  'Conjunctive  use,  'Water  use, 
•Coastal  auifers,  *Groundwater  basins,  'Brackish 
water,  'Recharge,  Groundwater  recharge,  Water 
storage,  San  Diego  County,  California,  Water 
supply,  Rivers,  Artificial  recharge,  Saline  water, 
Wells,  Model  studies,  Desalination,  Saline  water 
intrusion,  Aquifers,  Connate  water,  Imported 
water. 

Conjunctive  use  of  surface  water  and  brackish 
groundwater  is  being  explored  as  a  water  supply 
source  for  San  Diego  County,  California.  Coastal 
and  near-coastal  groundwater  basins  with  signifi- 
cant alluvium  occupy  125  sq  mi  and  contain  up  to 
750,000  acre-feet  of  brackish  groundwater.  Five  of 
14  alluvial  basins  were  considered  most  practical 
for  further  development.  Salinity  of  the  water  is 
1,000-25,000  mg/liter,  with  most  in  the  1000-3000 
mg/liter  range.  Sources  of  the  water  include  con- 
nate sea  water  and  irrigation  return  water.  The 
basic  strategy  for  conjunctive  use  involves  pump- 
ing and  desalination  of  the  brackish  groundwater 
and  artificial  recharge  with  excess  flood  waters 
and  imported  water  obtained  during  periods  of  low 
use  and  high  availability.  A  numerical  model  was 
used  to  evaluate  the  feasibility  of  the  proposed 
scheme.  The  San  Dieguito  Basin  was  used  as  a 
sample  model  study.  In  this  aquifer  recharge 
occurs  from  seepage  from  the  upper  San  Dieguito 
River,  rainfall  infiltration,  and  sea  water  intrusion. 
Groundwater  discharge  is  to  wells,  the  lower  sec- 
tions of  the  San  Dieguito  River,  and  the  ocean. 
The  basin  has  a  potential  water  storage  of  52,000 
acre-feet  with  variable  water  quality  (chloride  con- 
centrations in  1965  were  300-14,000  mg/liter). 
Some  of  the  problems  seen  in  this  basin  include 
very  irregular  discharge  availability,  sea  water  in- 
trusion, saline  water  recharge  from  marine  sedi- 
mentary rocks,  and  saline  connate  water  in  the 
unconsolidated  deposits.  (See  also  W88-09240) 
(Cassar-PTT) 
W88-09244 


GROUND  WATER  RESERVOIR  MANAGE- 
MENT THROUGH  ARTIFICIAL  RECHARGE- 
FACT  OR  FANTASY, 

W.  C.  Bianchi,  and  D.  Cehrs. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  31-35. 

Descriptors:  'Groundwater  management,  'Re- 
charge, 'Water  storage,  'Groundwater  reservoirs, 
•Artificial  recharge,  Groundwater  recharge,  Sus- 
pended solids,  Water  treatment,  Injection  wells. 
Wells,  Wastewater  disposal,  Groundwater  pollu- 
tion. 

Although  the  technology  for  artificial  recharge  is 
available,  it  is  not  widely  applied.  The  clogging 
phenomenon  is  a  major  consideration.  Suspended 
solids  in  the  raw  water  for  recharge  must  be  re- 
moved by  high  flow  treatment  techniques  and/or 
surface  storage  before  percolation  or  injection  in 
permanent  recharge  facilities.  Even  though  these 
treatment  costs  are  significant,  they  compete  with 
surface  storage  costs  in  today's  water  market.  Pres- 
ently, groundwater  recharge  is  best  justified  as  a 
secondary  benefit  to  wastewater  treatment,  recrea- 
tion, or  flood  control.  Recharge  must  be  justified 
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its  own  merits  through  development  of  a  water 
lue  system  that  considers  that  water  reserves  are 
ing  depleted.  Current  recharge  technology  is 
sed  on  very  low  costs;  but  research  must  not  be 
itricted  to  low-cost  methods.  Recharge  technol- 
y  that  needs  further  study  includes  the  use  of 
tcific  crops  over-irrigated  for  recharge,  the  de- 
lopment  of  new  water  treatment  and  well  tech- 
logy  for  injection  into  alluvial  aquifers,  the  ap- 
cation  of  these  treatment  techniques  to  maintain 
;h  intake  rates  in  spreading  areas,  and  the  expan- 
in  of  induced  recharge  approaches.  (See  also 
88-09240)  (Cassar-PTT) 
88-09245 


ROUND  WATER  RECHARGE  IN  SASKATCH- 
(VAN-A  HISTORICAL  REVIEW  AND  AN  AS- 
LSSMENT  OF  POTENTIAL, 

iskatchewan  Univ.,  Saskatoon.  Coll.  of  Engineer- 
s' 

A.  Gillies. 

I:  Proceedings  of  NWWA  Western  Regional 
anference  on  Ground  Water  Management.  San 
iego,  California,  October  23-26,  1983.  National 
'ater  Well  Association.  National  Water  Well  As- 
dation,  Worthington,  OH.  1984.  p  36-46,  3  fig,  3 
b,  21  ref,  append. 

escriptors:  *Groundwater  potential,  'Ground- 
ater  management,  'Recharge,  'Water  storage, 
Artificial  recharge,  Saskatchewan,  Groundwater 
charge,  Injection  wells,  Wells,  Rural  areas, 
quifers,  Water  quality,  Reviews,  Canada. 

l  Saskatchewan,  groundwater  is  contained  in 
iree  general  types  of  aquifers:  bedrock  (low  sus- 
ined  yields  of  soft,  highly  mineralized  water), 
reglacial  valley  aquifers  (large  yields  of  hard, 
ighly  mineralized  water),  and  surficial  or  drift 
quifers  (large  variations  in  yield  and  water  qual- 
y).  Recharge  is  a  possible  answer  to  alleviating 
lese  problems.  Preliminary  work  on  small-scale 
rejects  was  done,  but  no  measure  of  long-term 
iccess  was  undertaken.  If  spring  snowmelt  or 
xcess  rainfall  could  be  stored  underground  on  a 
irge  scale,  the  problems  of  water  supply  in  rural 
reas  could  be  eased.  Seven  operating  municipal 
echarge  projects  are  in  operation.  Six  of  these  use 
eepage  basins  to  recharge  shallow  aquifers  in 
vhich  municipal  wells  are  installed.  The  seventh 
iperates  by  injecting  desalinated  water  into  a  deep 
quifer.  (See  also  W88-09240)  (Cassar-PTT) 
V88-09246 


enough  recharge  facilities.  Some  recharge  is  occur- 
ring in  the  Fresno  area,  where  25,000  to  30,000 
acre-feet  of  water  are  diverted  into  recharge  and 
flood  control  basins  per  year.  Yet,  this  does  not 
offset  the  70,000  to  80,000  acre-feet  used  by  the 
metropolitan  Fresno  area.  This  recharge  has  in- 
creased the  water  quality  of  the  Fresno  well  field. 
Dilution  by  unpolluted  recharge  water  offers  one 
alternative  in  dealing  with  groundwater  pollution 
problems.  Recharge  potential  exists  in  all  unlined 
streams  and  ditches  within  the  area,  the  only  inex- 
pensive alternative.  More  costly  is  to  divert  irriga- 
tion district  water  into  flood  control  basins  which 
are  not  used  in  the  summer,  but  this  requires  exten- 
sive maintenance  after  the  winter  runoff.  The  most 
expensive  option  is  the  construction  of  new  re- 
charge basins  and  wells.  (See  also  W88-09240) 
(Author's  abstract) 
W88-09247 


VRTIFICIAL  RECHARGE  POTENTIAL  IN 
HUE  FRESNO  AND  MADERA  IRRIGATION 
MSTRICTS, 

>  Cehrs,  and  W.  C.  Bianchi. 
N:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  47-55,  8  fig,  1 
ab,  13  ref. 

Descriptors:  'Groundwater  management,  *Re- 
:harge,  'Water  storage,  'Irrigation  water,  'Diver- 
sion, 'Artificial  recharge,  Groundwater  recharge, 
Fresno  Irrigation  District,  Madera  Irrigation  Dis- 
trict, California,  Rivers,  Water  table,  Groundwater 
pollution,  Wells. 

Surface  irrigation  from  diverted  river  water  began 
in  1866  in  the  Fresno-Madera  area.  The  first 
groundwater  problems  arose  in  1882  when  over- 
irrigation  in  the  Central  California  Colony  brought 
the  water  table  to  within  3  ft  of  the  surface.  The 
water  table  below  the  Fresno-Madera  area  re- 
mained within  10-15  ft  of  the  surface  until  1946 
when  agricultural  pumping  began  in  earnest,  low- 
ering the  water  table  to  its  present  60-80  ft  below 
surface.  The  Madera  area  has  been  declared  a 
critical  overdraft  area,  and  within  both  districts 
groundwater  pollution  problems  have  been  identi- 
fied. The  Fresno-Madera  area  today  has  great  po- 
tential for  cyclic  storage  of  groundwater,  with  a 
recharge  potential  of  at  least  1  million  acre-feet.  In 
an  average  year  the  area  has  greater  than  400,000 
acre-feet  of  surplus  water,  while  in  truly  surplus 
years  there  are  greater  than  800,000  acre-feet  of 
water  leaving  the  area.  However,  there  are  not 


CONSERVING  WATER  IN  IRRIGATION, 

H.  Bouwer,  F.  S.  Nakayama,  R.  J.  Reginato,  and  J. 
A.  Replogle. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  59-66,  4  fig, 
22  ref. 

Descriptors:  'Water  conservation,  'Groundwater 
management,  'Irrigation,  Conservation,  Irrigation 
efficiency,  Water  loss,  Surface  irrigation,  Sprinkler 
irrigation,  Drip  irrigation,  Crop  yield,  Evapotran- 
spiration  control,  Water  use,  Consumptive  use. 

Farmers  can  increase  the  water  application  effi- 
ciency of  irrigation  systems  by  using  more  efficient 
gravity  irrigation  techniques  (including  laser 
smoothed  level  basins,  surge  irrigation,  cablegation 
and  automation).  Existing  inefficient  irrigation 
methods  can  be  converted  to  sprinkler  or  drip 
irrigation  systems  (surface  or  subsurface),  where 
the  uniformity  of  application  is  controlled  by  the 
system  and  not  by  the  soil.  Water  can  also  be  saved 
by  growing  more  short  season  or  cool  season 
crops,  or  by  switching  to  drought  tolerant  or  salt 
tolerant  crops.  New  irrigation  scheduling  methods 
using  remotely  sensed  crop  temperatures  can  elimi- 
nate unnecessary  irrigation.  Field  irrigation  effi- 
ciencies tend  to  be  lower  than  the  maximum  effi- 
ciency associated  with  the  minimum  leaching  re- 
quirement for  achieving  a  salt  balance  in  the  root 
zone.  The  runoff  and  deep  percolation  water  due 
to  irrigation  inefficiencies  can  be  recycled.  Thus, 
the  efficiency  of  an  entire  irrigation  project  is 
much  higher  than  that  of  individual  fields.  The 
only  real  consumptive  water  uses  are  evapotran- 
spiration  and  water  that  is  too  saline  to  be  used 
again.  High  field  irrigation  efficiencies  are  desira- 
ble because  they  reduce  pumping  costs  and  in- 
crease yields.  (See  also  W88-09240)  (Author's  ab- 
stract) 
W88-09248 


ment  problems  have  evolved  in  recent  years  to 
include  water  conservation  for  irrigation  systems. 
Even  though  regulation  of  groundwater  withdraw- 
als has  not  been  widely  implemented,  various 
water  policy  alternatives  have  been  tried,  including 
tax  incentives,  minimum  streamflow  regulations, 
and  conjunctive  management  of  surface  and 
groundwater.  In  addition,  many  states  have  imple- 
mented water  use  efficiency  programs  and  ground- 
water mining  regulations.  These  programs  and 
policies  are  often  controversial  because  it  is  often 
unclear  who  benefits  from  the  water  savings-the 
farmer  or  society  as  a  whole.  Problems  arise  in 
implementing  the  programs  because  of  inadequate 
legal/institutional  constraints  and  lack  of  appropri- 
ate conservation  incentives.  For  example,  in  many 
states  the  doctrine  of  prior  appropriation  has 
worked  as  a  disincentive  to  water  conservation 
practices.  Consequently,  this  paper  explores  the 
relationship  of  irrigation  conservation  in  terms  of 
benefits  and  groundwater  management.  To  deter- 
mine the  benefits  of  water  conservation,  it  is  neces- 
sary to  identify  the  attendant  individual  and  soci- 
etal effects.  Conservation  practices  are  too  often 
governed  by  local  influence.  The  cost  of  irrigation 
improvements  in  efficiency  as  a  means  for  aug- 
menting water  supplies  may  outweigh  the  econom- 
ic benefits  for  many  farmers.  Water  conservation 
efforts  have  had  short-term  benefits  on  surface 
water  quality,  but  may  have  long-term  implications 
for  groundwater  quality.  In  many  cases,  irrigation 
supplies  will  still  have  to  be  supplemented  with 
additional  water.  (See  also  W88-09240)  (Author's 
abstract) 
W88-09249 


WATER  CONSERVATION  IN  IRRIGATION- 
BENEFICIAL  OR  NOT, 

D.  M.  Fairchild,  and  R.  C.  Martin. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  67-76,  1  fig,  5 
tab,  22  ref. 

Descriptors:  'Water  conservation,  'Groundwater 
management,  'Irrigation,  Conservation,  Irrigation 
efficiency,  Crop  yield,  Water  reuse,  Water  policy, 
Upper  Snake  River  Basin,  Water  loss,  Cost-benefit 
analysis. 

Irrigated  acreage  has  doubled  in  the  last  30  years 
and  now  accounts  for  69%  of  the  groundwater 
withdrawn  in  the  U.S.  The  water  requirements  for 
energy  development  and  the  increasing  population 
of  the  western  states  are  placing  greater  demands 
on  the  limited  water  supply.  Water  use  for  irriga- 
tion has  brought  on  availability  (groundwater  de- 
pletion and  streamflow  reduction)  and  quality 
problems  (increased  salinity  and  transport  of  soil, 
fertilizers  and  pesticides).  Groundwater  manage- 


MANAGEMENT  OF  GROUND  WATER  QUAL- 
ITY BENEATH  IRRIGATED  ARID  LANDS, 

Schmidt  (Kenneth  D),  Fresno,  CA. 
K.  D.  Schmidt. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  77-84,  3  fig,  3 
tab,  7  ref. 

Descriptors:  'Water  quality  control,  'Path  of  pol- 
lutants, 'Groundwater  management,  'Arid  lands, 
'Irrigation  effects,  Groundwater  pollution,  Pesti- 
cides, Dibromochloropropane,  Wells,  Nitrates, 
Saline  water,  Fertilizers. 

Irrigated  lands  in  arid  regions  near  Fresno,  Califor- 
nia, and  Gilbert,  Arizona,  have  not  been  managed 
to  protect  the  quality  of  the  underlying  ground- 
water. Measurable  concentrations  of  dibromochlo- 
ropropane, a  pesticide  used  in  nematode  control, 
were  found  in  wells  sampled  in  the  Fresno  region. 
It  is  estimated  that  the  volume  of  polluted  ground- 
water exceeds  4  million  acre-feet  in  this  area  and 
tens  of  millions  of  acre-feet  in  the  San  Joaquin 
Valley.  As  a  result,  this  pesticide  was  banned  from 
use  in  1979.  In  the  absence  of  satisfactory  monitor- 
ing programs  at  research  farms,  specially  designed 
test  holes  for  sampling  groundwater  at  various 
depths  and  the  use  of  deep  annular  seals  in  new 
production  wells  have  proven  to  be  highly  effec- 
tive. Irrigation  return  flow  was  the  cause  of  mark- 
edly increased  nitrates  and  salinity  in  wells  near 
Gilbert,  Arizona,  starting  in  the  late  1970s.  Special 
shallow  monitoring  wells  have  been  installed  to 
study  the  quality  of  the  shallow  groundwater. 
Other  management  techniques  for  the  pollutants 
derived  from  fertilizers  include  increased  irrigation 
efficiency  and  more  efficient  fertilizer  application. 
Salinity  is  more  difficult  to  control,  especially 
where  low  salinity  surface  water  is  unavailable  for 
irrigation.  (See  also  W88-09240)  (Cassar-PTT) 
W88-09250 


MANAGEMENT  PRACTICES  TO  REDUCE  NI- 
TRATE LEACHING  WITH  IRRIGATED  CORN, 

Agricultural  Research  Service,  Lincoln,  NE. 

For   primary   bibliographic  entry   see   Field    5G. 

W88-09251 


73 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


COMPUTER  CODES  FOR  MODELING  IN 
CONJUNCTIVE  GROUND  WATER/SURFACE 
WATER  MANAGEMENT  PROGRAMS, 

E.  Poeter. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  104-115,  13 
fig,  8  ref. 

Descriptors:  'Water  quality  management,  *Water 
supply,  'Water  management,  'Computer  models, 
'Surface  groundwater  relations,  'Groundwater 
management,  'Model  studies,  'Conjunctive  use, 
'Groundwater  movement,  'Computer  programs, 
Water  use,  Aquifers,  Numerical  models,  Golder 
Ground  Water  Package,  GGWP  code,  Aquifer 
Flow  in  Porous  Media  codes,  AFPM  code,  Flow 
in  Porous  Media  code,  FPM  code,  FLOCON 
code,  MLTMSH  code,  Solute  Transport  code, 
SOLTR  code. 

Numerical  models  of  groundwater  basins  are  in- 
creasingly important  tools  in  water  management 
programs.  Special  features  can  make  computer 
codes  well-suited  to  water  management  activities. 
For  management  of  layered  aquifer  systems,  a 
quasi-three-dimensional  modeling  approach  is  a  re- 
alistic approximation  of  the  flow  system  and  yields 
an  efficient  computer  algorithm.  A  finite  element 
formulation  allows  definition  of  a  fine  mesh  in 
specific  areas  of  interest  (e.g.,  well  fields,  streams) 
without  extending  the  nairow  element  spacing  to 
the  edge  of  the  simulated  zone.  Simulation  of 
groundwater/surface  water  interactions  is  valuable 
for  assessment  of  the  impacts  of  alternative  water 
management  schemes.  This  can  be  accomplished 
through  calculation  of  the  position  of  the  phreatic 
surface,  consideration  of  variable  surface  distribut- 
ed inflow  and  evapotranspiration,  accommodation 
of  surface  reservoirs,  and  simulation  of  streamflow 
across  the  surface  of  the  mesh.  A  decoupled  solute 
transport  algorithm,  which  incorporates  variation 
in  the  flow  field  as  a  function  of  time,  is  useful  for 
assessment  of  possible  salinity  increases  in  water 
supplies  resulting  from  irrigation  and  for  assess- 
ment of  contamination  of  water  supplies  from  sur- 
face or  underground  waste  disposal.  A  separate 
algorithm  for  simulation  of  two-dimensional  verti- 
cal sections  is  useful  in  conceptualizing  a  flow 
system  and  assessing  certain  areas  of  the  study 
region  in  greater  vertical  detail.  Finally,  a  required 
feature  of  computer  codes  for  water  management 
is  extensive,  well-written  documentation.  The 
Golder  Ground  Water  Package  comprises  six  com- 
puter programs.  Case  studies  are  given  as  exam- 
ples: increased  salinity  from  irrigation,  water  man- 
agement in  oil  shale  mining,  impact  of  evaporation 
ponds,  and  the  hydrogeology  of  Tertiary  limes- 
tones in  the  Mt.  Gambier  region  of  Australia.  (See 
also  W88-09240)  (Cassar-PTT) 
W88-09253 


MANAGEMENT  OF  DECLINING  GROUND 
WATER  LEVELS  IN  PART  OF  EASTERN 
WASHINGTON, 

T.  M.  Olson. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  129-138,  19 
fig,  5  ref,  append. 

Descriptors:  'Groundwater  level,  'Groundwater 
management,  'Groundwater  depletion,  Hydro- 
graphs,  Well  hydrographs,  Odessa,  Washington, 
Model  studies,  Irrigation  water,  Permits,  Model 
studies,  Water  level  fluctuations,  Groundwater  irri- 
gation, Water  rights,  Water  law,  Well  regulations. 

The  Odessa  Ground  Water  Subarea  which  encom- 
passes approximately  2200  sq  mi  in  eastern  Wash- 
ington, has  been  defined  as  a  critical  groundwater 
area  due  to  the  continual  decline  in  water  levels  as 
a  result  of  extensive  groundwater  withdrawals  for 
irrigation.  The  use  of  groundwater  for  irrigation  in 
the  Odessa  area  began  in  the  early  1960s.  By  1963 
the  volume  of  groundwater  withdrawn  annually 
was  14,000  acre-feet.  This  withdrawal  increased  to 
44,000  acre-feet  per  year  beginning  in   1966  and 


was  accompanied  by  a  marked  decline  in  the 
groundwater  level.  In  1967,  a  moratorium  became 
effective  on  all  pending  applications  for  new  water 
rights  in  the  area,  so  that  a  study  could  be  made  to 
determine  the  long-term  effects  on  the  resource  of 
large-scale  groundwater  withdrawals.  In  conjunc- 
tion with  the  moratorium,  the  Department  of  Ecol- 
ogy, in  cooperation  with  the  U.S.  Geological 
Survey,  began  development  of  data  for  use  in  a 
digital  computer  model  of  the  Odessa  groundwater 
system.  Additionally,  cooperative  programs  with 
Washington  State  University  Agricultural  Engi- 
neering Department  were  initiated  to  evaluate  use 
of  flow  meters  and  evaluate  economic  effects  of  a 
declining  water  table  on  farming  practices.  By 
1973,  groundwater  withdrawals  from  the  Odessa 
area  had  reached  117,000  acre-feet  per  year,  and 
the  state  of  Washington  declared  it  to  be  a  critical 
groundwater  area.  Thereafter,  using  the  results  of 
an  economic  study  of  the  cost/benefit  ratio  of 
pumping  groundwater  in  the  Odessa  area,  ground- 
water management  regulations  were  enacted  by 
the  state.  These  regulations  contemplate  a  con- 
trolled maximum  rate  of  30  ft  in  three  years  for 
lowering  of  the  groundwater  level  down  to  a 
maximum  depth  of  700  ft  below  land  surface.  The 
computer  model  is  used  in  issuing  new  rights  to 
water  so  that  these  rights  to  water  do  not  result  in 
a  faster  than  planned  year-to-year  decline  in  the 
groundwater  levels,  and  the  approach  to  the  maxi- 
mum pumping  depth  of  700  ft  below  land  surface 
can  be  predicted  with  reasonable  certainty. 
Amendments  of  1982  to  the  management  regula- 
tions include  a  unique  concept  in  Western  water 
law  referred  to  as  acreage  expansion  under  which 
a  quantity  of  water  historically  used  on  a  specific 
parcel  of  land  may  be  expanded  and  used  on  a 
greater  acreage  at  a  lesser  water  duty  per  acre. 
(See  also  W88-09240)  (Author's  abstract) 
W88-09255 


INTERGOVERNMENTAL  MANAGEMENT 
STRATEGY  FOR  THE  PROTECTION  OF  A 
CONJUNCTIVE  USE  RESOURCE, 

Lane  County  Government,  Eugene,  OR. 

For   primary   bibliographic   entry   see   Field   5G 

W88-09256 


GROUND  WATER  MANAGEMENT  STRATE- 
GIES FOR  ARIZONA, 

Arizona  Dept.  of  Water  Resources,  Phoenix. 
P.  C.  Briggs. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  149-154. 

Descriptors:  'Groundwater  management,  'Arizo- 
na, 'Water  law,  'Groundwater  depletion,  Subsid- 
ence, Management  planning,  Water  rights,  Permits, 
Wells,  Water  quality,  Groundwater  pollution, 
Water  conservation,  Irrigation  efficiency. 

The  Arizona  Ground  Water  Management  Act  of 
1980  established  a  system  of  groundwater  rights 
for  existing  groundwater  users  and  a  permit  system 
for  new  users.  The  act  also  requires  that  a  series  of 
management  plans  be  prepared  to  direct  the  use  of 
groundwater  and  specifies  that  the  areas  be 
brought  from  the  current  condition  of  overdraft  to 
one  of  safe  yield  within  45  years.  Other  problems 
that  must  be  addressed  include  land  surface  subsid- 
ence in  response  to  aquifer  dewatering,  naturally 
occurring  poor  water  quality  zones  that  limit  uses 
of  the  groundwater  and  polluted  areas  that  require 
remedial  action  or  containment.  For  the  next  20 
years  the  act  prescribes  that  all  right  holders  will 
be  subjected  to  ever  increasing  conservation  re- 
quirements which  will  aid  in  reducing  overdraft, 
but  it  provides  limited  management  opportunities 
to  respond  to  the  other  problems.  Additionally,  the 
act  provides  only  limited  direction  as  to  how 
permit  holders  will  be  regulated  or  how  new  per- 
mits and  new  demands  for  groundwater  can  be 
accommodated  and  still  meet  the  overall  goal  of 
safe  yield.  In  response  to  this  situation,  the  Arizona 
Department  of  Water  Resources  is  developing 
management  strategies  that  utilize  existing  authori- 
ties, such  as  well  spacing  and  construction  stand- 
ards, as  well  as  withdrawal  policies  for  new  per- 


mits to  be  incorporated  in  the  management  plans. 
The  withdrawal  policies  could  take  one  of  two 
approaches;  either  a  basinwide  set  of  criteria  (such 
as  limiting  rates  of  decline  or  poor  quality  only) 
would  be  established  or  a  set  of  criteria  would  be 
used  to  delineate  withdrawal  zones  (as  closed  to 
further  withdrawals  or  open  for  poor  quality  with- 
drawals) that  could  cover  a  subbasin  or  a  vertical 
or  horizontal  portion  of  an  aquifer.  At  this  time  the 
management  plans  are  in  draft  form;  whether  any 
or  all  of  the  strategies  survive  the  public  review 
process  is  unknown,  but  it  is  clear  that  the  prob- 
lems facing  Arizona  are  complex  and  that  their 
solution  will  require  new  approaches  to  ground- 
water management.  (See  also  W88-09240)  (Au- 
thor's abstract) 
W88-09257 


CHANGING  SCENE  OF  GROUND  WATER 
MANAGEMENT  IN  IDAHO, 

Idaho  Univ.,  Moscow. 
D.  R.  Ralston. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  155-158,  3  fig, 
4  ref. 

Descriptors:  'Water  rights,  'Groundwater  man- 
agement, 'Groundwater  mining,  'Idaho,  Appro- 
priation, Snake  River  Basin,  Groundwater  deple- 
tion, Swan  Falls,  Dam,  Recharge. 

Groundwater  management  in  Idaho  is  in  a  period 
of  change.  Conflicts  between  surface  water  and 
groundwater  use  are  increasing;  groundwater 
mining  is  occurring  in  some  areas.  Surface  water 
and  groundwater  are  administered  in  Idaho  under 
the  appropriation  doctrine.  The  Idaho  Code  speci- 
fies that:  (l)  prior  surface  water  and  groundwater 
rights  must  be  considered  in  allowing  new  or  con- 
tinued groundwater  appropriation,  and  (2)  ground- 
water mining  is  not  allowed.  Idaho  ranks  in  the  top 
five  in  the  nation  in  the  pumpage  of  groundwater, 
primarily  in  the  arid  southern  portion  of  the  state. 
The  Snake  River  Basin,  which  includes  most  of  the 
pumpage  in  southern  Idaho,  has  not  been  managed 
historically  as  a  conjunctive  surface  water-ground- 
water  system.  The  surface  water  resources  are 
essentially  fully  appropriated.  These  resources  are 
managed  by  means  of  a  number  of  water  districts 
with  boundaries  based  upon  surface  water  features. 
The  water  districts  overlie  a  regional  groundwater 
resource.  A  number  of  Critical  Ground  Water 
Areas  have  been  designated  in  southern  Idaho. 
These  designations  have  been  based  upon  major 
declines  in  groundwater  levels.  None  of  these  areas 
has  been  closed  because  of  interference  with 
downstream  senior  surface  water  or  groundwater 
users.  A  recent  court  decision  on  the  required 
flows  for  a  hydroelectric  dam  on  the  Snake  River 
raised  serious  questions  with  respect  to  existing 
and  future  uses  of  groundwater  in  southern  Idaho. 
This  controversy  underscores  the  need  to  under- 
stand and  classify  the  groundwater  resources  in 
this  portion  of  the  state.  Future  groundwater  man- 
agement in  Idaho  must  recognize  the  mining  as- 
pects of  some  basins  and  the  nature  and  timing  of 
groundwater  related  impacts  on  surface  water 
system.  Changes  in  the  Idaho  Code  will  be  neces- 
sary to  reflect  the  different  classifications  of 
groundwater  systems.  (See  also  W88-09240)  (Au- 
thor's abstract) 
W88-09258 


GROUND  WATER  MANAGEMENT:  SAN 
DIEGO  STYLE, 

San  Diego  County,  CA. 
J.  E.  Peterson. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  160-165,  1 
tab. 

Descriptors:  'Groundwater  management,  'Geohy- 
drology,  'Nonstructural  alternatives,  'San  Diego, 
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•California,  Water  level,  Water  policy,  Monitor- 
ing, Zoning,  Water  zoning,  Land  use. 

San  Diego  County,  California,  is  an  extremely 
variable  hydrologic  area  of  4314  sq  mi  with  rainfall 
varying  between  3  and  39  inches  per  year.  The 
1980  population  of  1,860,000  is  expected  to  grow 
to  2,688,000  by  the  year  2000.  The  majority  of  the 
population  live  in  the  western  coastal  zone  and 
utilize  imported  water.  Approximately  22,000  resi- 
dents live  in  the  central  and  eastern  portions  of  the 
county  and  rely  on  groundwater.  These  areas  have 
a  high  growth  rate  and  are  underlain  by  a  frac- 
tured rock  aquifer  with  limited  storage  capacity. 
This  has  produced  a  need  for  a  well  developed 
plan  of  groundwater  management.  San  Diego 
County  has  enacted  a  groundwater  policy  which 
stipulates  minimum  lot  sizes  dependent  upon  aver- 
age annual  rainfall.  These  lot  sizes  vary  between  2 
and  20  acres.  This  allows  development  without 
requiring  site-specific  investigations.  If  a  proposed 
development  exceeds  the  allowable  density,  a  site- 
specific  groundwater  investigation  could  be  com- 
pleted to  prove  adequate  water  resources.  The 
policy  regulates  all  residential  and  commercial  de- 
velopment; however,  no  controls  on  agricultural 
activities  are  included.  The  county  has  established 
a  groundwater  monitoring  program  to  evaluate  the 
density  controls.  The  program  has  shown  that 
residential  development  has  not  adversely  affected 
groundwater  levels  but  that  agricultural  develop- 
ment has  produced  local  and  sometimes  extreme 
mining  conditions.  One  valley  has  experienced 
water  level  declines  in  excess  of  250  ft  within  a  six- 
month  period.  This  has  resulted  in  a  number  of 
domestic  wells  going  dry.  To  validate  the  density 
controls  in  the  groundwater  policy,  the  county  has 
begun  a  cooperative  groundwater  research  investi- 
gation into  groundwater  recharge,  flow  and  stor- 
age within  fractured  rock  reservoirs.  This  investi- 
gation is  a  joint  effort  between  the  United  States 
Geological  Survey,  local  consulting  firms  and  the 
county  of  San  Diego.  (See  also  W88-09240)  (Au- 
thor's abstract) 
W88-09259 


GROUND  WATER  MANAGEMENT  IN  OWENS 
VALLEY,  CALIFORNIA, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
W.  E.  Kruse. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  166-173,  3  fig, 
6ref. 

Descriptors:  'Groundwater  management,  *Water 
supply,  'Owens  Valley,  'California,  Water  use, 
Los  Angeles,  Owens  River,  Mono  Basin,  Aque- 
ducts, Diversion,  Drought. 

The  Owens  Valley  Ground  Water  Basin  supplies 
significant  amounts  of  water  to  Los  Angeles,  espe- 
cially in  years  of  below  normal  surface  water 
runoff.  The  Los  Angeles  aqueduct  system  receives 
water  from  the  Owens  River  and  Mono  Basin 
watersheds.  The  First  Los  Angeles  Aqueduct 
(FLAA)  was  placed  in  service  in  1913;  and  the 
Second  Los  Angeles  Aqueduct  (SLA A),  in  1970. 
Water  for  the  SLAA  is  obtained  from  increased 
surface  water  diversions  in  Owens  Valley  and 
Mono  Basin  and  increased  Owens  Valley  ground- 
water pumping.  (Groundwater  for  the  FLAA  was 
pumped  only  during  severe  drought  periods, 
mainly  in  the  1920s  and  1930s  and  the  early  1960s). 
The  FLAA  and  SLAA  were  designed  to  deliver 
an  average  annual  supply  of  482,000  acre-feet  per 
year  to  Los  Angeles.  Total  use  is  about  564,000 
acre-feet  per  year.  An  average  of  112,000  acre-feet 
per  year  of  groundwater  pumping  is  necessary  to 
supplement  surface  water  during  years  of  insuffi- 
cient runoff  to  supply  the  aqueducts  and  in-valley 
uses.  About  452,000  acre-feet  per  year  is  obtained 
from  surface  water  diversion.  Los  Angeles  also 
spreads  water  by  percolation  in  channels  and  on 
alluvial  fans  during  wet  years.  Surface  water  diver- 
sion activities,  applications  of  water  to  the  land, 
and  groundwater  pumping  have  caused  changes  to 
occur  in  Owens  Valley.  Inyo  County  is  concerned 
that  increased  groundwater  extraction  for  the 
SLAA  during  droughts  will  cause  adverse  impacts, 


i.e.,  vegetation  loss  and  dust.  Inyo  County  is  at- 
tempting to  obtain  control  of  all  local  groundwater 
extractions  by  implementing  a  groundwater  pump- 
ing ordinance,  to  which  Los  Angeles  objects.  The 
Los  Angeles  Department  of  Water  and  Power  and 
Inyo  are  attempting  to  resolve  different  manage- 
ment objectives  based  on  a  differing  understanding 
of  geohydrology  and  environmental  systems.  They 
have  joined  together  with  the  U.S.  Geological 
Survey  to  develop  a  management  model  for  the 
Owens  Valley  Ground  Water  Basin.  (See  also 
W88-09240)  (Cassar-PTT) 
W88-09260 


GROUND-SURFACE      WATER      TECHNICAL 
AND  QUASI-LEGAL  RELATIONSHIPS, 

Tipton  and  Kalmach,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09261 


GROUND  WATER  RIGHTS  IN  CALIFORNIA, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09262 


FORGING  THE  NEW  WATER  LAW:  PUBLIC 
REGULATION  OF  PROPRIETARY  GROUND 
WATER  RIGHTS, 

McCutcheon,   Doyle,   Brown   and   Enersen,   San 

Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 
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GROUND  WATER  QUALITY  MANAGEMENT 
IN  ARIZONA, 

For  primary  bibliographic   entry   see   Field   5G. 
W88-09266 


CLATSOP  PLAINS,  OREGON:  DUNAL  AQUI- 
FER EVALUATION  AND  GROUND  WATER 
PROTECTION  PLAN, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09268 


INFLUENCE  OF  VERTICAL  VARIATIONS  IN 
LITHOLOGY  ON  A  MATHEMATICAL  MAN- 
AGEMENT MODEL  FOR  THE  OGALLALA 
AQUIFER,  TEXAS  COUNTY,  OKLAHOMA, 

W.  W.  Loo. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  268-277,  11 
fig,  2  tab,  24  ref. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er management,  'Model  studies,  Ogallala  Aquifer, 
Geohydrology,  Aquifers,  Oklahoma,  Groundwater 
depletion,  Wells,  Vertical  distribution. 

A  groundwater  management  model  for  the  Ogal- 
lala aquifer  in  the  Texas  panhandle  was  modified 
for  the  Ogallala  Auifer  in  the  Oklahoma  panhandle 
by  treating  the  aquifer  as  a  multilayered  system 
with  vertical  variations  in  lithology.  Application  of 
the  model  to  both  homogeneous  and  multilayered 
cases  showed  a  60-ft  difference  between  the  cumu- 
lative drawdown  values  for  these  two  aquifer  types 
at  the  time  the  base  of  the  aquifer  was  encoun- 
tered. These  vertical  variations  should  be  consid- 
ered in  making  predictions  of  groundwater  man- 
agement in  the  Oklahoma  aquifer.  (See  also  W88- 
09240)  (Cassar-PTT) 
W88-09270 


USE  OF  A  COMPUTER  MODEL  FOR 
GROUND  WATER  MANAGEMENT,  EASTERN 
SAN  JOAQUIN  COUNTY,  CALIFORNIA, 

Brown  and  Caldwell,  Sacramento,  CA. 
J.  E.  Salo,  and  J.  T.  Schick. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  278-285,  5  fig, 


1  tab,  2  ref. 

Descriptors:  'Computer  models,  'Groundwater 
management,  'Model  studies,  San  Joaquin  County, 
California,  Geohydrology,  Groundwater  deple- 
tion, Aquifers,  Saline  water. 

A  groundwater  flow  model  based  on  the  Prickett- 
Longquist  code  is  being  evaluated  as  a  tool  in 
groundwater  management  in  the  eastern  San  Joa- 
quin County  basin,  California.  A  one-square-mile 
nodal  network  is  being  applied.  The  groundwater 
basin  is  being  modeled  as  a  two-layer  case  with  an 
upper  unconfined  layer  and  a  lower  confined  layer. 
The  calculated  water  levels  for  the  predictive  runs 
will  be  used  to  project  the  future  movement  of 
saline  groundwater  from  the  delta.  The  water 
levels  will  also  be  used  to  calculate  change  in  cost 
due  to  increase  or  decrease  in  pumping  level.  Cap- 
ital, operation  and  maintenance  costs  for  convey- 
ance and  distribution  facilities  under  three  alterna- 
tive modes  of  development  and  use  will  be  deter- 
mined. (See  also  W88-09240)  (Cassar-PTT) 
W88-09271 


INCORPORATION  OF  PREDICTED  FUTURE 
CLIMATIC  EFFECTS  INTO  SIMULATIONS 
FOR  GROUND  WATER  RESOURCE  EVALUA- 
TIONS, 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09272 


USING  COMPUTER  METHODS  IN  ISLAND 
WATER  RESOURCE  MANAGEMENT, 

VASHON/MAURY  ISLAND,  WASHINGTON, 

R.  W.  Ritzi,  R.  G.  Schmidt,  and  J.  R.  Carr. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  304-312,  13 
fig,  1  tab,  5  ref. 

Descriptors:  'Resources  management,  'Washing- 
ton, 'Groundwater  management,  'Model  studies, 
•Islands,  'Data  processing,  Mapping,  Computer 
models,  Vashon  Island,  Maury  Island,  Aquifers. 

Methods  for  storing,  processing  and  displaying 
geologic  and  hydrologic  data  utilizing  computer 
were  used  extensively  in  preparing  background 
material  for  a  water  management  plan  for  Vashon/ 
Maury  Island,  Washington.  The  plan  is  seen  as  a 
requisite  step  in  preparing  companion  plans  for 
population  growth  and  land  use  management  pur- 
poses. Because  islands  are  uniquely  fragile  environ- 
ments and  suffer  unusual  developmental  pressures, 
the  need  for  rational  water  resources  management 
on  islands  has  reached  critical  dimensions  in  many 
areas.  Use  of  existing,  readily  available  methods  for 
storing,  manipulating  and  displaying  inventory 
data  has  many  advantages  to  the  water  planner  and 
manager.  Among  these  are  (1)  ease  of  data  editing, 
including  correction,  additions,  and  deletions;  (2) 
rapid,  simple  modification  or  updating  of  display 
graphics;  (3)  elimination  of  tedious  and  error-prone 
duplicative  clerical  tasks;  and  (4)  potential  for  test- 
ing many  more  hypothetical  ideas  than  would  be 
practical  by  manual  methods.  For  Vashon/Maury 
Island,  conventional  geologic  and  hydrologic  data 
were  complied  for  entry  and  processing  by  several 
methods.  A  computer  contouring  program  STAM- 
PEDE/IBM was  used  to  calculate  and  display 
structural  configuration  of  aquifers  and  their 
bounding  layers  for  water  table  surfaces,  strati- 
graphic  data,  water  quality  data  and  similar  manip- 
ulations. In  addition,  this  and  other  related  infor- 
mation was  used  in  developing  recharge  potential 
maps  using  multiple  programs  to  perform  manipu- 
lation and  graphic  display  functions.  Although  the 
use  of  machine  processing  methods  has  great  ad- 
vantages, the  fact  that  data  spacing  on  the  islands 
was  not  uniform  in  density  caused  some  problems. 
Both  judgmental  and  aesthetic  alterations  to  maps 
were  required.  (See  also  W88-09240)  (Author's 
abstract) 
W88-09274 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


WATER  RESOURCE  MANAGEMENT  PLAN- 
NING CRITERIA  FOR  VASHON/MAURY 
ISLAND,  WASHINGTON:  A  CASE  STUDY, 

J.  R.  Carr,  R.  G.  Schmidt,  and  R.  W.  Ritzi. 
IN;  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  317-325,  12 
fig,  15  ref. 

Descriptors:  'Groundwater  management,  'Re- 
sources management,  'Islands,  Data  processing, 
Management  planning,  Mapping,  Computer 
models,  Vashon  Island,  Maury  Island,  Washington, 
Water  quality,  Recharge,  Groundwater  recharge, 
Precipitation,  Water  supply,  Land  use,  Model  stud- 
ies, Case  studies. 

The  glacially  derived  sediments  of  Vashon/Maury 
Island,  Washington,  are  recharged  only  by  direct 
precipitation.  On  an  islandwide  basis,  recharge  is 
equivalent  to  about  5  inches  per  year,  or  9  mgpd. 
The  amount  of  suitable  quality  groundwater  that 
could  be  recovered  on  a  sustained  basis  is  estimat- 
ed to  be  1.3  mgpd.  This  amount  of  water  would 
support  the  existing  population  of  8000  plus  and 
additional  3000  people.  Protection  of  the  water 
supplies  of  the  island  from  overdevelopment  can 
best  be  accomplished  by  active  management  where 
continuing  input  of  hydrologic  data  is  used  as  the 
basis  for  regulation.  Without  active  management, 
the  regulations  on  land  use  applied  through  passive 
management  (without  monitoring)  would  be  even 
more  restrictive.  (See  also  W88-09240)  (Author's 
abstract) 
W88-09275 


GROUND  WATER  SAFE  YIELD  USING  LOW- 
FLOW  FREQUENCY  ANALYSIS, 

Boyle  Engineering  Corp.,  San  Diego,  CA. 
K.  A.  Popko,  and  Y.  S.  Yoon. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  340-342,  2  fig, 
2  ref. 

Descriptors:  'Safe  yield,  'Low  flow,  'Groundwat- 
er management,  'Water  supply,  'Frequency  analy- 
sis, 'Recharge,  Groundwater  recharge,  Drought, 
Water  table  fluctuation,  Water  storage,  San  Diego 
County,  California. 

A  low-flow  frequency  analysis  method  was  com- 
bined with  a  mass  curve  technique  to  estimate 
annual  pumpage  that  would  not  result  in  excessive 
water  level  declines  during  a  100-year  drought  in  a 
rural  San  Diego  County  water  district.  A  graphical 
analysis  method  was  applied  to  determine  the 
amount  of  recharge  that  would  be  expected  during 
droughts  with  various  return  periods  and  dura- 
tions. The  next  step  was  to  estimate  water  table 
declines  that  would  occur  during  selected  droughts 
if  long-term  average  annual  recharge  were  com- 
pletely consumed.  The  safe  yield  estimated  by  this 
method  was  about  50%  less  than  long-term  aver- 
age annual  recharge  derived  from  75  years  of 
precipitation  records.  (See  also  W88-09240) 
(Cassar-PTT) 
W88-09277 


DATA  BASE  MANAGEMENT  SYSTEM  AP- 
PROACH TO  GROUND  WATER  MANAGE- 
MENT, 

G.  L.  Hix. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  351-355,  3  fig, 
17  ref. 

Descriptors:  'Data  storage  and  retrieval,  'Ground- 
water management,  'Data  acquisition,  'Data  col- 
lections. Monitoring,  Computers,  Data  processing, 
Information  retrieval,  Automation. 

Suggestions  are  given  for  designing  and  imple- 
menting   a    data    base    management    system    for 


groundwater  monitoring  programs.  Several  refer- 
ences on  methods  for  collecting  and  managing 
groundwater  monitoring  data  are  given.  The  pro- 
gram should  consider  the  information  needs,  which 
vary  according  to  the  type  of  organization:  private 
water  company,  public  utility,  mine,  or  general 
industry.  Factors  to  consider  are  the  nature  of  the 
data  being  collected  (format,  complexity,  accura- 
cy, volume,  and  periodicity)  and  the  form  of 
output  (direct  output  for  immediate  use,  storage  in 
paper  files  for  later  utilization,  multiple  copies, 
direct  storage  in  the  data  base).  In  the  conceptual 
design  of  a  groundwater  data  base  management 
system,  the  major  categories  of  data  collection  are 
quantity,  quality,  production,  and  protection.  The 
data  base  may  contain  short-term  files,  operational 
files,  and  permanent  files.  Output  may  be  internal 
(forms,  reports,  permanent  records,  visual  displays) 
and  external  (tabulations,  summaries,  charts, 
graphs,  maps).  (See  also  W88-09240)  (Cassar-PTT) 
W88-09279 


RECOMMENDED  REVISIONS  FOR  SAN 
DIEGO  COUNTY'S  RURAL  GROUND  WATER 
POLICY  AND  GROUND  WATER  INVESTIGA- 
TION PRACTICES, 

L.  Hamdan. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  362-366,  1 
tab,  1  ref. 

Descriptors:  'Regulations,  'Rural  areas,  'Ground- 
water management,  'Water  policy,  'San  Diego 
County,  'California,  Recharge. 

The  present  groundwater  policy  in  the  rural  east- 
ern two-thirds  of  San  Diego  County,  California, 
empowers  the  county  to  refuse  to  issue  land  devel- 
opment permits  for  projects  requiring  more  water 
than  the  estimated  available  supply  on  the  project's 
site.  This  policy  has  three  main  shortcomings:  (1) 
It  contains  no  provisions  or  stipulations  to  limit  or 
monitor  groundwater  extractions  by  the  landown- 
ers; (2)  Although  the  methodologies  used  to  evalu- 
ate estimates  of  the  recharge  rate  and  groundwater 
in  storage  are  justified,  the  accuracy  of  computed 
estimates  has  not  been  verified;  and  (3)  A  project's 
share  of  a  watershed  groundwater  supply  is  com- 
monly evaluated  by  prorating  the  project  site  area 
to  the  total  area  of  the  watershed.  Several  recom- 
mendations are  made.  (1)  Impose  limits  on  all 
groundwater  extractions  so  that  the  total  extrac- 
tions do  not  exceed  the  total  available  supply.  (2) 
Verify  estimates  of  recharge  rates  and  groundwat- 
er in  storage.  (3)  Revise  procedures  for  evaluating 
a  project's  share  of  watershed  supply.  (See  also 
W88-09240)  (Cassar-PTT) 
W88-09281 


SPACING  OF  WELLS  IN  ARIZONA, 

G.  Wickersham. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  367-369,  1  fig, 
1  tab. 

Descriptors:  'Well  regulations,  'Water  supply  de- 
velopment, 'Groundwater  management,  'Arizona, 
Wells,  Regulations. 

Arizona  established  a  well  spacing  regulation  that 
uses  a  drawdown  limit  to  define  interference  be- 
tween wells.  The  policy  states  that  the  impact  from 
a  new  well  cannot  exceed  25  feet  of  additional 
drawdown  over  a  five-year  period.  A  drawdown 
greater  than  25  feet  would  constitute  unreasonably 
increasing  damage  and  the  well  application  reject- 
ed. New  wells  with  less  than  10  feet  of  additional 
drawdown  are  accepted.  For  proposed  wells  with 
a  projected  impact  on  an  existing  well  of  10-25  ft 
of  additional  drawdown,  as  series  of  factors  are 
considered  by  the  department  in  making  a  well 
spacing  determination.  (See  also  W88-09240) 
(Cassar-PTT) 
W88-09282 
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PROCEEDINGS  OF  THE  FOURTH  ANNU. 
EASTERN     REGIONAL     GROUND     WATER 
CONFERENCE. 

Burlington,  Vermont.  July  14-16,  1987.  National 
Water  Well  Association,  Dublin,  OH.  1987.  783  p. 

Descriptors:  'Groundwater  management, 

'Groundwater  pollution,  'Leaching,  'Storage 
tanks,  'Groundwater  movement,  Water  pollution 
sources,  Path  of  pollutants,  Pesticides,  Agricultural 
runoff,  Soil  contamination,  Geohydrology, 
Aquifers,  Remote  sensing,  Hazardous  wastes, 
Monitoring. 

The  Fourth  Annual  Eastern  Regional  Ground 
Water  Conference  was  held  in  Burlington,  Ver- 
mont, on  July  14-16,  1987.  The  conference  covered 
several  topics  including:  local,  state,  and  federal 
groundwater  management  strategies;  the  manage- 
ment, investigation  and  remediation  of  leaking  un- 
derground storage  tanks;  domestic  sewage  impacts 
on  groundwater,  the  assessment  and  management 
of  pesticide  impacts  on  groundwater,  characteriza- 
tion of  groundwater  flow  and  contaminant  trans- 
port; investigative  techniques  in  groundwater;  and 
aquifer  restoration  and  remedial  action.  Govern- 
ment officials,  hydrogeologists,  consulting  engi- 
neers, geologists,  researchers,  industry  representa- 
tives and  other  interested  persons  met  to  learn  and 
discuss  pertinent  issues  and  state-of-  the-art  tech- 
niques employed  in  groundwater  studies.  The  con- 
ference provided  a  forum  for  all  who  attended  to 
communicate  and  share  their  experiences  in  the 
rapidly  developing  industry.  These  proceedings 
are  a  compilation  of  papers  presented  by  the  con- 
ference speakers.  (See  W88-09478  thur  W88-09520) 
(Author's  abstract) 
W88-09477 


WELLHEAD  PROTECTION  IN  EASTERN 
STATES:  PROGRAM  BASES  AND  PROS- 
PECTS, 

Dames  and  Moore,  Bethesda,  MD. 

R.  F.  Ehrhardt,  and  M.  C.  McMillen. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,   Dublin,   OH.    1987.   p   3-11,    12  ref. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water management,  'Wells,  'Eastern  United 
States,  'Water  quality  management,  'Water  pollu- 
tion prevention,  Water  pollution  control,  Well 
seepage,  Public  participation,  Water  pollution 
sources. 

The  Safe  Drinking  Water  Act  Amendments  of 
1986  authorize  the  U.S.  Environmental  Protection 
Agency  (EPA)  to  fund  state  programs  for  well- 
head protection.  According  to  the  statute,  state 
programs  should  include  seven  elements:  (1)  identi- 
fication of  agency  duties,  (2)  delineation  of  well- 
head protection  areas,  (3)  identification  of  anthro- 
pogenic sources  of  contaminants,  (4)  management 
and  control  measures,  (5)  contingency  plans,  (6) 
protection  of  new  wells,  and  (7)  public  participa- 
tion. The  intent  of  Congress  in  formulating  the 
statute,  was  to  give  states  considerable  flexibility  as 
to  how  these  elements  will  be  addressed  in  individ- 
ual state  wellhead  protection  programs.  To  the 
extent  possible,  if  only  for  practicality  and  efficien- 
cy, many  states  are  likely  to  build  on  existing 
groundwater  quality  protection  programs  in  devel- 
oping their  strategies  for  wellhead  protection.  The 
kind  of  wellhead  protection  program  a  state  de- 
cides to  employ,  if  any,  may  be  as  much  a  function 
of  its  existing  groundwater  program,  as  any  other 
factor  such  as  level  of  available  funding  or  details 
of  EPA's  wellhead  protection  program  guidance. 
(See  also  W88-09477)  (Author's  abstract) 
W88-09478 


GROUNDWATER  MANAGEMENT  ISSUES  IN 
THE  ATLANTIC  PROVINCES, 

Environmental     Protection     Service,     Dartmouth 

(Nova  Scotia). 

F.  B.  Cruickshanks,  J.  E.  Gibb,  and  T.  W. 

Hennigar. 

IN:   Proceedings  of  the   Fourth   Annual   Eastern 

Regional    Groundwater    Conference.    Burlington, 
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Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.   1987.  p  45-54,   14  ref. 

Descriptors:  'Groundwater  management, 

•Canada,  'Management  planning,  'Groundwater 
pollution,  'Groundwater  potential,  Water  re- 
sources development,  Future  planning,  Saline 
water  intrusion,  Pesticides,  Path  of  pollutants,  Re- 
search priorities. 

Although  groundwater  is  an  important  resource  in 
Atlantic  Canada,  there  remains  a  large  gap  in 
knowledge  concerning  groundwater  resources. 
Less  than  half  of  the  region  has  been  surveyed 
with  respect  to  its  hydrogeological  characteristics 
and  groundwater  potential.  Research  into  toxic 
chemicals,  particularly  pesticide  dynamics,  explo- 
ration techniques,  and  others  will  need  to  continue. 
Research  priorities  should  focus  on  more  strategic 
planning  in  areas  where  groundwater  is  a  con- 
straining factor  or  provides  an  opportunity  for 
economic  development.  The  elements  of  strategic 
planning  include  a  better  understanding  of  current 
groundwater  usage,  definition  of  future  water  re- 
quirements, identifying  areas  where  groundwater 
may  constrain  development,  identifying  ground- 
water resource  potentials,  identifying  areas  where 
contamination  is  or  could  be  a  problem,  and  con- 
ducting research  to  solve  particular  problems.  (See 
also  W88-09477)  (Geiger-PTT) 
W88-09480 


MANAGING  GROUND  WATER  IN  MAINE: 
THREE  APPROACHES, 

Gerber  (Robert  G),  Freeport,  ME. 

A.  L.  Tolman,  and  W.  R.  Holland. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,   Dublin,   OH.    1987.   p   55-63,   7   ref. 

Descriptors:  'Groundwater  management,  'Maine, 
'Hydrologic  maps,  'Aquifer  characteristics,  'Aq- 
uifer management,  Mapping,  Sand  aquifers,  Man- 
agement planning,  Water  pollution  prevention, 
Wells,  Water  quality  control,  Groundwater  pollu- 
tion, Water  pollution  control. 

The  State  of  Maine  is  fortunate  to  have  avoided 
some  of  the  more  serious  problems  resulting  from 
development  which  have  plagued  its  southern 
neighbors.  In  an  effort  to  continue  this  good  for- 
tune, the  State  and  some  municipalities  have  used 
several  strategies  to  manage  development  to 
reduce  its  effect  on  groundwater.  Three  of  the 
strategies  which  have  been  used  are  regional  aqui- 
fer mapping,  technical  review  of  development  ap- 
plications, and  definition  and  protection  of  source 
areas  for  public  water  supplies.  The  state  has  been 
actively  involved  in  aquifer  mapping  since  1987, 
and  has  almost  completed  the  second  approxima- 
tion of  the  sand  and  gravel  aquifers.  These  maps 
have  been  used  and  misused  by  government,  con- 
sultants, and  citizens  to  limit  development  on  areas 
overlying  aquifers.  More  recently,  the  State  and 
certain  towns  have  also  contracted  with  consult- 
ants, including  Robert  G.  Gerber,  Inc.,  to  provide 
assistance  in  planning  board  review  of  proposed 
developments  which  may  have  an  impact  on 
groundwater.  Some  towns  and  water  districts  have 
also  retained  Robert  G.  Gerber,  Inc.,  and  other 
consultants  to  estimate  contributing  areas  and 
travel  times  for  their  groundwater  supplies.  Both 
these  latter  activities  often  use  aquifer  mapping  as  a 
starting  point,  and  both  ideally  result  in  reduced 
density  or  intensity  of  use  in  sensitive  areas.  All 
three  of  these  approaches  have  had  some  success, 
but  none  seems  to  solve  all  the  problems,  and  even 
the  combination  of  the  three  may  not  preclude 
inappropriate  development.  Regional  aquifer  map- 
ping, source  area  definition,  and  application  review 
need  to  be  parts  of  an  overall  effort  to  be  success- 
ful. With  Maine's  independent  spirit  and  commit- 
ment to  local  control,  such  coordination  is  not 
readily  accomplished.  (See  also  W88-09477)  (Au- 
thor's abstract) 
W88-09481 


STATE   GROUND   WATER   DATA   MANAGE- 
MENT, 

Sewall  (James  W.)  Co.,  Old  Town,  ME. 


M.  A.  Jadkowski,  and  P.  W.  Dutram. 
IN:   Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.    1987.   p  65-79,   3  tab. 

Descriptors:  'Groundwater  management,  'Data 
storage  and  retrieval,  'Maine,  'Data  acquisition, 
Networks,  Computer  programs,  Management  plan- 
ning, Hydrologic  data  collections. 

Twenty-five  state  and  federal  programs  generate 
groundwater  information  in  Maine.  Most  data  are 
filed  manually.  A  number  of  computerized  data 
management  systems  are  also  used  to  manage 
groundwater  related  information.  These  vary  in 
capability  from  simple  data  storage  and  retrieval  to 
sophisticated  database  management  system  and  ge- 
ographic information  system  functions.  Most  data 
filing  requirements  and  data  management  systems 
are  designed  to  meet  the  specific  needs  of  individ- 
ual agencies.  Statewide,  however,  groundwater  in- 
formation can  be  most  useful  when  it  is  mutually 
accessible  by  all  of  the  generators  and/or  users. 
Current  data  management  practices  in  Maine  do 
not  provide  this  accessibility.  Maine's  Land  and 
Water  Resources  Council  has  recently  completed  a 
study  to  (1)  evaluate  how  existing  data  manage- 
ment systems  are  currently  being  used  to  support 
State  efforts  to  manage  Maine's  groundwater,  and 
(2)  identify  what  new  arrangements  will  be  needed 
to  implement  any  further  management  programs 
now  under  consideration.  Currently  the  Council  is 
directing  a  follow-up  project  with  the  develop- 
ment of  specific  database  management  system  op- 
tions as  its  primary  goal.  This  paper  describes 
Maine's  progress  in  development  of  a  mutually 
accessible  groundwater  data  management  system. 
Consideration  is  given  to  (1)  groundwater  pro- 
grams and  the  types  of  data  that  result  from  them; 
(2)  current  forms  of  groundwater  data  manage- 
ment; (3)  the  need  for  computerized  data  manage- 
ment; (4)  accessibility,  communication,  and  securi- 
ty of  data;  (5)  desirable  data  management  functions 
and  features;  (6)  overall  system  design;  and  (7) 
selection  criterion  for  commercial  systems  and  da- 
tabase implementation.  (See  also  W88-09477)  (Au- 
thor's abstract) 
W88-09482 


UPPER  NEPONSET  VALLEY  AQUIFER 
STUDY:  INTEGRATING  GROUND  WATER 
QUALITY  PROTECTION  WITH  CONTAMINA- 
TION INVESTIGATIONS, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09483 


FLORIDA  -  PROVIDING  INCENTIVE  FOR  RE- 
PORTING LEAKS, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-09484 


FEDERAL  CORRECTIVE  ACTION  REQUIRE- 
MENTS FOR  PETROLEUM  UNDERGROUND 
STORAGE  TANKS, 

ICF,  Inc.,  Washington,  DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09485 


CASE  STUDY  OF  A  LARGE  SCALE  PRECI- 
SION TANK  TESTING  PROGRAM, 

Tetra  Tech  Richardson,  Newark,  DE. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09486 


DESIGN  CONSIDERATIONS  FOR  UNDER- 
GROUND STORAGE  TANK  INSTALLATIONS 
REQUIRING  SECONDARY  CONTAINMENT:  A 
CASE  STUDY, 

Benatec  Associates,  Inc.,  Harrisburg,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09487 


IN-SITU     ANALYSIS     OF     GASOLINE-CON- 
TAMINATED GROUND  WATER, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09489 


IS  PRIVATE  WELL  PROTECTION  ADEQUATE 
WHEN  GROUND  WATER  FLOW  IS  IGNORED, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary   bibliographic  entry   see   Field   5G 

W88-09495 


REGIONAL  OPTIONS  FOR  GROUND  WATER 
QUALITY  MANAGEMENT  IN  RELATION  TO 
AGRICULTURAL  ACTIVITIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09496 


HYDROGEOLOGIC  INVESTIGATION  OF 
WILLIAMSBURG,  MASSACHUSETTS.  SES- 
SION: GLACIAL  GEOLOGY/HARD  ROCK, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09503 


REDEVELOPMENT  OF  CLOGGED  RE- 
CHARGE WELLS, 

Kuwait  Fund  for  Arab  Economic  Development, 

Safat. 

A.  F.  Bichara. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  343-350,  May 

1988.  4  fig,  1  tab,  2  ref. 

Descriptors:  'Well  development,  'Wells,  'Re- 
charge wells,  'Clogging,  'Model  studies,  Redevel- 
opment techniques,  Pumping,  Artificial  recharge, 
Backwash,  Aquifers. 

Field  conditions  were  reproduced  in  the  laboratory 
in  order  to  investigate  redevelopment  techniques. 
Segmental  perspex  models  were  recharged  with 
water  of  controlled  quality  and  temperature  con- 
taining different  types  of  suspended  solids  of 
known  size.  Both  gravel-  and  nongravel-packed 
recharge  wells  were  tested.  It  was  found  that  the 
most  efficient  method  of  redeveloping  a  clogged 
recharge  well  was  by  multiple  reversals  of  flow 
direction  (i.e.,  pumping  and  recharging  the  aqui- 
fer). A  purely  intermittent  pumping  action  follow- 
ing the  first  reversal  of  flow  had  practically  no 
increased  beneficial  effect  on  the  recovery  re- 
charge rates.  It  was  also  concluded  that  neither 
increasing  the  driving  head  under  which  the  rever- 
sal is  carried  out  nor  increasing  the  duration  of  the 
reversal  of  flow  has  a  marked  beneficial  effect. 
Nongravel-packed  wells  were  easier  to  redevelop 
than  gravel-packed  ones  and  the  use  of  backwash- 
ing  tubes  in  the  gravel  pack  did  not  prove  highly 
successful  in  restoring  the  well  efficiency.  (Au- 
thor's abstract) 
W88-09744 


INTERPRETING  INJECTION  WELL  TESTS  IN 
AN  ALLUVIAL  AQUIFER, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Ruston,  and  N.  K.  Srivastava. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 
p  49-60,  May  1988.  9  fig,  1  tab,  6  ref. 

Descriptors:  'Alluvial  aquifers,  'Clogging,  'Injec- 
tion wells,  'Artificial  recharge,  'Model  studies, 
'Aquifers,  Field  tests,  Hydraulic  conductivity, 
Permeability  coefficient,  Soil  properties,  Hydrolo- 
gy, Geohydrology,  Mathematical  studies,  Equa- 
tions. 

Artificial  recharge  using  injection  wells  can 
present  practical  difficulties  and  it  is  important  to 
be  able  to  identify  and  quantify  the  features  which 
cause  these  difficulties.  This  paper  describes  the 
analysis,  using  a  mathematical  model,  of  field  infor- 
mation which  was  obtained  from  an  injection  test 
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in  an  alluvial  aquifer;  the  test  continued  for  250 
days.  Aquifer  parameters  were  estimated  both  for 
the  more  permeable  sand  layers  and  the  less  perme- 
able clay  layers.  During  the  test  severe  clogging 
occurred  in  the  vicinity  of  the  well  and  the  mathe- 
matical model  was  also  used  to  quantify  the  reduc- 
tion in  hydraulic  conductivity  due  to  the  clogging. 
(Author's  abstract) 
W88-09914 


EXPERIMENTAL  STUDIES  IN  STREAM-AQ- 
UIFER INTERACTION  ALONG  THE  ARKAN- 
SAS RIVER  IN  CENTRAL  KANSAS:  FIELD 
TESTING  AND  ANALYSIS, 

Kansas  State  Geological  Survey,  Lawrence. 

M.  Sophocleous,  M.  A.  Townsend,  L.  D.  Vogler, 

T.  J.  McClain,  and  E.  T.  Marks. 

Journal  of  Hydrology  JHYDA7,  Vol.  98,  No.  3/4, 

p  249-273,  April   15,   1988.  24  fig,  2  tab,  20  ref. 

Descriptors:  'Groundwater  movement,  'Aquifers, 
•Drawdown,  'Recharge,  'Streamflow,  'Surface- 
groundwater  relations,  'Streamflow  depletion, 
•Aquifer  characteristics,  'Mathematical  Analysis, 
•Confined  Aquifers,  Leaky  Arkansas  River, 
Aquifers,  Observation  Wells,  Kansas,  Pumping 
tests.  Aquifers,  Depletion. 

During  the  last  several  years,  streamflows  of  a 
number  of  Kansas  streams  have  been  reduced  as  a 
result  of  groundwater  declines.  In  order  to  better 
understand  and  quantify  stream-aquifer  interrela- 
tionships, an  eight-day  comprehensive  stream-aqui- 
fer pumping  test,  followed  by  recovery  monitor- 
ing, was  conducted  along  the  Arkansas  River  near 
Great  Bend,  Kansas.  In  addition  to  water  level 
monitoring  in  numerous  observation  wells,  stream- 
flow  data,  streambed  hydraulic  gradients,  neutron- 
probe  based  water  content  of  dewatered  sediments, 
water  chemistry,  and  other  data  were  collected. 
The  alluvial  aquifer  is  shown  to  be  highly  transmis- 
sive  (T  =  1803  sq  m/d)  with  the  pumping  stress 
(9538  cu  m/d)  having  a  radius  of  influence  larger 
than  1.77  km,  impacting  both  the  aquifer  levels  and 
the  streamflow  in  the  nearby  Arkansas  River. 
Drawdown  and  recharge  boundary  effects  were 
observed  in  all  observation  wells,  including  those 
on  the  opposite  side  of  the  river.  The  alluvial 
aquifer  did  not  exhibit  a  water  table  behavior  and 
responded  as  a  leaky  confined  aquifer.  A  semicon- 
fining  clay  layer  less  than  3  cm  thick  and  an 
additional  recharge  source  from  a  nearby  stream- 
alluvial  system  were  the  probable  cause  of  the 
observed  phenomena.  Actual  streamflow  depletion 
is  shown  to  be  appreciably  less  than  the  computed 
depletion  based  on  analytical  solutions.  (Author's 
abstract) 
W88-09976 


ANALYSIS  OF  HISTORICAL  AND  CURRENT 
DRAWDOWN  AND  PRODUCTION  DATA 
FROM  THE  BOISE  GEOTHERMAL  SYSTEM, 

Boise  State  Univ.,  ID.  Dept.  of  Geology  and  Geo- 
physics. 

C.  J.  Waag,  and  S.  H.  Wood. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-164280/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
Moscow,  Completion  Report,  August  1987.  47  p,  7 
fig,  5  tab,  22  ref. 

Descriptors:  'Aquifer  systems,  'Geothermal  aqui- 
fer systems,  'Drawdown,  'Geothermal  resources, 
•Selective  withdrawal,  Idaho,  Boise  Geothermal 
Aquifer  System,  Potentiometric  levels,  Artificial 
recharge. 

Since  1982  withdrawals  from  the  Boise  Geother- 
mal aquifer  system  have  increased  from  <  300 
million  to  >  600  million  gals/yr.  Prior  to  1983  the 
system  appears  to  have  been  in  or  near  equilibrium. 
Current  production  levels  exceed  the  ability  of  the 
system  to  recover  on  an  annual  basis.  Potentiome- 
tric levels  within  the  aquifer  are  declining  at  in- 
creasing rates  and  a  new  equilibrium  level  is  not 
evident.  Thus,  exploitation  of  the  geothermal  aqui- 
fer is  currently  outstripping  knowledge  and  under- 
standing of  the  aquifer.  It  is  time  to  give  serious 
consideration  to  placing  a  temporary  moratorium 
on  further  development  and  production  from  the 


system  until  a  better  understanding  of  its  capacity 
is  achieved.  Serious  consideration  should  also  be 
given  to  requiring  reinjection  of  produced  waters 
where  feasible.  Although  no  data  base  exists  to 
predict  accurately  the  effects  of  reinjection,  cur- 
rent interpretation  of  the  aquifer  system  and  the 
apparent  degree  of  inter-connection  that  exists 
within  it  suggests  that  reinjection  will  significantly 
affect  the  economic  productivity  and  extend  the 
life  of  the  resource.  Expressed  concerns  for  tem- 
perature declines  within  the  system  caused  by  rein- 
jection are  recognized  and  may  be  legitimate. 
However,  the  rather  small  difference  between  pro- 
duction and  rejection  temperatures  in  one  area  of 
the  system  is  encouraging,  and  other  producers 
should  strive  to  design  reinjection  systems  that 
would  achieve  similar  or  superior  results.  (USGS) 
W88-10011 


GEOCHEMICAL  ASSESSMENT  OF  AQUIFER 
RECHARGE  EFFECTS  IN  THE  SOUTHWEST 
DENVER  BASIN, 

Colorado  School  of  Mines,  Golden.  Dept.  of  Geol- 
ogy- 

A.  R.  Aikin,  and  A.  K.  Turner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-186069. 
Price  codes:  A04  in  paper  copy;  A0 1  in  microfiche. 
Colorado  Water  Resources  Research  Institute,  Ft. 
Collins,  Completion  report  No.  146,  September 
1987.  45  p,  10  fig,  5  tab,  32  ref.  Contract  No.  14-08- 
0001-G1006  and  14-08-0001-G1214.  Project  No. 
USGS  G1006-03  and  G1214-03. 

Descriptors:  *Denver,  'Injection  recharge, 
•Groundwater  recharge,  'Geochemistry,  Re- 
charge wells,  Colorado,  Computer  models,  Arapa- 
hoe aquifer,  Drinking  water,  Water  supply,  Munic- 
ipal water. 

Recharge  of  the  Denver  groundwater  basin  by 
injection  has  been  proposed  as  a  result  of  increas- 
ing depletion  of  the  water  supply.  However,  injec- 
tion recharge  can  cause  physical  and  chemical 
changes  in  the  geologic  materials  of  the  recharged 
aquifer,  depending  on  the  chemistry  of  both  the 
host  and  injected  waters  as  well  as  the  mineralogy 
of  the  aquifer's  rock  matrix.  The  Denver  ground- 
water basin  contains  four  principal  bedrock 
aquifers,  of  which  the  Arapahoe  aquifer  is  consid- 
ered to  be  the  best  in  terms  of  water  quality  and 
quantity.  Some  preliminary  field  injection  tests 
have  been  undertaken  using  drinking  water  sup- 
plies. However,  water  that  meets  drinking  water 
standards  contains  constituents  which  may  react 
upon  injection,  resulting  in  aquifer  damage.  The 
field  injection  tests  have  demonstrated  that  perme- 
ability apparently  decreases  after  a  few  hours,  but 
the  cause  was  not  known.  As  a  preliminary  step  in 
designing  future  field  tests,  analyses  of  aquifer 
water  and  Denver  Water  Board  municipal  drink- 
ing water  were  evaluated  by  a  geochemical  equi- 
librium computer  model  (PHREEQE),  developed 
by  the  U.S.  Geological  Survey,  to  determine  the 
potential  for  reaction.  The  results  of  these  simula- 
tions confirm  that  the  Arapahoe  aquifer  is  a  good 
candidate  for  injection  recharge.  No  fatal  flaw 
appears  to  exist,  from  a  geochemical  standpoint, 
which  would  prevent  the  use  of  drinking  water  to 
recharge  the  Arapahoe  aquifer.  (USGS) 
W88- 10028 


RECHARGE  AS  AUGMENTATION  IN  THE 
SOUTH  PLATTE  BASIN, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Warner,  D.  Sunada,  and  A.  Hartwell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-180435/ 
AS.  Price  codes:  A08  in  paper  copy;  A01  in  micro- 
fiche. Colorado  Water  Resources  Research  Insti- 
tute, Fort  Collins,  Completion  Report  No.  144, 
September  1987.  116  p,  10  fig,  10  tab,  12  ref,  3 
append.  Contract  No.  1 4-08-000 1-G 1006.  Project 
No.  USGS  G 1006-22. 

Descriptors:  'Artificial  recharge,  'Return  flow, 
•Groundwater  recharge,  •Surface-groundwater 
conjunctive  management,  'Augmentation  plan,  Ba- 
sinwide  water  management,  Colorado,  South 
Platte  River  Basin. 


Artificial  recharge  is  a  newly  emerging  technology 
for  water  management  in  the  South  Platte  River 
Basin  of  Colorado.  Currently  there  are  about  44 
recharge  sites  being  operated,  mostly  for  the  pur- 
pose of  augmenting  streamflows.  Augmentation  is 
needed  to  offset  the  stream  depletion  caused  by 
pumping  from  the  alluvial  aquifer  in  contact  with 
the  river.  These  augmentation/recharge  projects 
have  evolved  from  the  quest  for  better  basinwide 
water  management  in  order  to  optimize  the  use  of 
a  limited  water  supply.  Pilot  recharge  projects 
were  first  tried  in  the  early  1960s.  Some  of  them 
were  recharge  demonstrations  and  some  were  re- 
search sites.  They  are  summarized  in  the  report 
with  brief  descriptions  of  each  project.  These  pilot 
projects  proved  the  feasibility  of  artificial  recharge 
in  the  South  Platte  Basin.  More  recently  water 
supply  organizations  have  begun  to  operate  aug- 
mentation/recharge projects,  often  taking  advan- 
tage of  seepage  from  existing  facilities  such  as 
canals  and  reservoirs.  The  report  documents  physi- 
cal characteristics,  water  supplies  and  operating 
plans  for  existing  recharge  sites.  The  role  of  each 
site  in  an  augmentation  plan  is  described.  The 
purpose  of  most  of  the  artificial  recharge  sites  is  to 
produce  return  flow  to  the  river  for  augmentation 
of  river  flow.  The  analytical  methods  currently 
being  used  to  calculate  the  timing  and  amount  of 
return  flow  from  a  recharge  site  were  evaluated. 
The  two  most  popular  methods  are:  (1)  the  Glover 
method;  and  (2)  the  Stream  Depletion  Factor 
method  (based  on  the  Glover  method).  Example 
applications  of  each  method  are  given  and  com- 
pared. The  current  laws  and  administrative  rules 
which  govern  augmentation/recharge  in  the  South 
Platte  Basin  are  summarized.  A  typical  plan  for 
augmentation  is  documented  in  complete  detail 
including  the  court  decree  (Fort  Morgan  Reser- 
voir and  Irrigation  Company).  (USGS) 
W88-10O34 


LARGE  SCALE  PARAMETER  ESTIMATION 
THROUGH  THE  INVERSE  PROCEDURE  AND 
UNCERTAINTY  PROPAGATION  IN  THE  CO- 
LUMBUS BASIN,  NEW  MEXICO, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
T.  N.  Blandford,  and  J.  L.  Wilson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155932/ 
AS.  Price  codes:  A12  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research 
Inst.,  Las  Cruces,  Technical  Completion  Rpt.  226, 
Sept.  1987.  247p,  lOlfig,  lltab,  44ref,  append.  Con- 
tract 1 4-08-000 1-G922(3)  and  14-08-0001-G1033- 
03).  Proj.  USGS  G 1033-03;  State  Proj,  1423535 
and  1423652. 

Descriptors:  'Groundwater,  'Parameter  estima- 
tion, 'Inverse  problem,  'Risks,  'Aquifer  charac- 
teristics, Management,  Finite  element  analysis, 
New  Mexico,  Columbus  Basin,  Model  studies. 

Estimates  of  the  aquifer  parameters  storativity, 
transmissivity,  boundary  heads  and  fluxes  were 
made  for  the  Columbus  Basin,  New  Mexico.  A 
two-dimensional  groundwater  flow  code  caller 
CERT  was  used.  An  initial  or  prior  estimate  of  the 
aquifer  parameters  was  obtained  using  kriging  and 
other  geostatistical  tools.  The  record  of  historic 
observed  head  data  from  1930  to  1975  was  used  for 
the  least  squares  fit.  The  algorithm  had  difficulty 
estimating  realistic  boundary  heads  for  conceptua- 
lization and  data  for  the  Columbus  Basin.  A  valida- 
tion study  of  CERT  was  conducted  by  estimating 
transmissivity  and/or  nodal  fluxes  using  portions  of 
the  observed  head  data  set  divided  in  space  or 
time.  A  posterior  linearized  estimate  of  the  parame- 
ter covariance  matrices  was  also  conducted.  These 
results  were  used  as  input  to  the  uncertainty  propa- 
gation algorithm  coded  into  CERT,  and  predic- 
tions of  heads  and  head  standard  deviations  were 
made  over  the  time  period  1930  to  1975.  Model 
heads  matched  well  with  observed  heads  when  the 
model  input  parameters  were  conditioned  only  on 
a  portion  of  the  observed  head  data.  Values  of  the 
standard  deviation  on  heads  were  reasonable  once 
boundary  node  correlation  was  accounted  for. 
(Wilson-NM  Inst.  Mining  and  Tech.) 
W88-10042 
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Man's  Non-Water 
Activities 


POTENTIAL  CATION  LEACHING  LOSSES 
FOLLOWING  DISTURBANCE  ACROSS  A 
SOUTHEASTERN  COASTAL  PLAIN  LAND- 
SCAPE GRADIENT, 

D.  A.  Kovacic,  K.  W.  McLeod,  A.  A.  Leff,  and  T. 
G.  Ciravolo. 

IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah  River  Ecology  Laboratory.  DOE 
Report  SRO--819-17,  (1986).  p  63-67,  2  fig,  1  tab. 

Descriptors:  *Water  pollution  effects,  *Forests, 
•Cations,  'Leaching,  'Path  of  pollutants,  'Coastal 
plains,  Potassium,  Calcium,  Aluminum,  Iron,  Mag- 
nesium, Manganese,  Wetlands,  Nutrient  cycling, 
South  Carolina,  Forests,  Swamps,  Lysimeters,  Hy- 
drogen ion  concentration. 

The  purpose  of  this  study  was  to  compare  the 
effects  of  forest  disturbance  on  potential  solution 
cation  (K,  Ca,  Al,  Fe,  Mg  and  Mn)  losses  between 
upland  and  wetland  vegetative  community  types 
along  a  landscape  gradient  on  the  Upper  Coastal 
Plain  of  South  Carolina.  The  habitats  studied  were: 
upland  pine  forest,  upland  deciduous  forest,  bot- 
tomland deciduous  forest  and  cypress  swamp. 
Trenching  was  a  'controlled'  disturbance  that  al- 
lowed the  effects  of  interrupting  root  uptake  to  be 
assessed,  without  changing  the  microclimate  and 
with  minimum  disturbance  to  the  forest  floor. 
Studies  have  used  trenching  to  determine  the  im- 
portance of  root  uptake  on  nutrient  cycling  in 
forest  ecosystems,  but  few  have  compared  these 
processes  across  vegetative  community  types  of 
close  proximity  along  a  landscape  gradient.  The 
greatest  lysimeter  solution  cation  losses  in  the 
upland  and  bottomland  deciduous  sites  were  found 
following  disturbance.  Cation  losses  were  greatest 
in  the  bottomland  deciduous  sites.  Magnesium,  po- 
tassium and  manganese  losses  were  negatively  cor- 
related with  pH.  Aluminum,  manganese  and  iron 
losses  following  disturbance  were  found  in  the 
upland  and  bottomland  deciduous  sites,  reflecting 
functional  differences  in  cation  cycling  between 
coniferous  and  deciduous  communities.  (See  also 
W88-0921 1)  (Lantz-PTT) 
W88-09222 


DIGITAL  ANALYSIS  OF  WATER  MOVE- 
MENT, WATER  QUALITY  AND  LAND  USE 
EFFECTS  IN  A  STREAM-AQUIFER  SYSTEM, 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09273 


MECHANISMS    OF    MASS    MOVEMENT    IN 
PERIGLACIAL  ENVIRONMENTS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Geolo- 
gy 
For  primary  bibliographic  entry  see  Field  2J. 

W88-09350 


REHABDLITATING  DAMAGED  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09448 


ABANDONED  MINES  IN  ILLINOIS  AND 
NORTH  DAKOTA:  TOWARD  AN  UNDER- 
STANDING OF  REVEGETATION  PROBLEMS, 

Illinois  Natural  History  Survey,  Champaign. 
C.  Grunwald,  L.  R.  Iverson,  and  D.  B.  Szafoni. 
IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 
39-59,  6  fig,  2  tab,  75  ref. 

Descriptors:  'Restoration,  'Revegetation,  'Aban- 
doned mines,  'Illinois,  'Erosion  control,  'Reha- 
bilitation, 'North  Dakota,  Coal  mines,  Erosion 
control,  Soil  water,  Organic  matter,  Waste  dispos- 
al, Sludge,  Fertilizers,  Nitrogen,  Carbon,  Phospho- 
rus, Potassium,  Salinity,  Hydrogen  ion  concentra- 
tion, Plants. 

North  Dakota  and  Illinois  rank  nationally  first  and 
third,    respectively,    in    total    identified    coal    re- 


sources. The  North  Dakota  coal  region,  located  in 
the  western  part  of  the  state,  is  presently  mined 
entirely  by  surface  mining  techniques.  Reclamation 
following  coal  extraction  was  not  generally  prac- 
ticed until  the  1969  surface  mine  reclamation  law 
was  enacted  by  the  North  Dakota  legislature.  The 
North  Dakota  regulatory  authority,  the  Public 
Service  Commission,  recognizes  616  abandoned 
mine  sites  in  the  state;  over  350  of  these  were 
surface  mines  widely  distributed  across  the  western 
half  of  the  state.  These  sites  range  in  size  from 
<0.5  to  730  ha  and  are  equally  varied  in  condition 
of  spoil  and  in  vegetative  cover.  Similarities  in 
conditions  between  the  Illinois  and  North  Dakota 
regions  suggest  overlapping  strategies  for  reclama- 
tion. Recommendations  include;  (1)  Reducing 
slopes  of  the  waste  piles,  especially  in  Illinois 
where  they  often  exceeded  35  degrees  with  lengths 
>  100  m,  would  stabilize  the  banks,  prevent 
slumping,  and  greatly  reduce  sheet  and  rill  erosion. 
Long,  devegetated  slopes,  even  though  less  steep, 
are  nevertheless  vulnerable  to  the  formation  of 
gullies;  (2)  The  addition  of  organic  material  would 
help  revegetation  efforts  by  increasing  the  reten- 
tion of  moisture  as  well  as  the  availability  of  nutri- 
ents. The  addition  of  sewage  sludge  has  been 
shown  to  be  highly  beneficial  in  restoring  organic 
C,  N,  P,  and  K;  (3)  Careful  soil  sampling  and 
analysis  is  essential  in  order  to  correct  nutrient 
deficiencies  and  toxicities.  The  use  of  N-fixing 
organisms  can  benefit  long-term  N  management; 
(4)  Spoil  pH  plays  a  large  role  in  determining  the 
availability  of  nutrients;  (5)  Several  techniques  can 
reduce  salt  levels  on  such  soils,  including  leaching 
and  the  incorporation  of  gypsum;  and  (6)  Selection 
of  plant  species  suited  for  growth  on  abandoned 
mines  is  critical  to  revegetation  success.  (See  also 
W88-09438)  (Lantz-PTT) 
W88-09451 


REHABILITATING  DAMAGED  ECOSYSTEMS. 

For  primary   bibliographic   entry   see   Field   5G. 
W88-09457 


INFLUENCE  OF  AGRICULTURAL  PRAC- 
TICES ON  GROUND  WATER  QUALITY  IN 
MAINE, 

Maine  Geological  Survey,  Augusta. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09497 


EFFECTS  OF  LAND  USE  UPON  WATER 
CHEMISTRY,  PARTICULARLY  NUTRIENT 
ENRICHMENT,  IN  SHALLOW  LOWLAND 
LAKES:  COMPARATIVE  STUDIES  OF  THREE 
LOCHS  IN  SCOTLAND, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

D.  M.  Harper,  and  W.  D.  P.  Stewart. 
Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  211- 
229,  May  30,  1987.  5  fig,  16  tab,  60  ref. 

Descriptors:  'Water  pollution  effects,  'Land  use, 
•Agricultural  runoff,  'Nutrients,  'Enrichment, 
•Lakes,  •Shallow  water,  *Comparison  studies, 
•Chemical  properties,  Phosphorus,  Nitrogen, 
Chlorophyll  a,  Scotland. 

Three  shallow,  lowland  lochs  (lakes)  in  the  Tay- 
side  region  of  Scotland,  experiencing  the  same 
climatic  regime,  were  found  to  be  dimictic  lakes 
showing  similar  clinograde  oxygen  distributions  in 
summer.  Land  use  differences  in  their  catchments 
were  shown  to  result  in  estimated  total  nutrient 
surface  loadings  from  0.3  to  32  g/sq  m/a  phospho- 
rus and  from  4  to  240  g/sq  m/a  nitrogen.  The 
major  ions  in  the  lochs  were  calcium  and  carbon- 
ate, but  with  elevated  sulfate  levels  in  all  three 
lochs  and  an  increase  in  sodium,  chloride  and 
sulfate  in  Forfar  loch,  which  was  affected  by 
sewage  effluent.  Conductivity  and  total  alkalinity 
showed  marked  increases  with  greater  intensity  of 
land  use,  from  64  to  439  microsigmas/sq  cm  and 
0.5-3  meq/L.  Maximum  winter  loch  concentrations 
of  soluble  reactive  phosphorus  ranged  from  60  to 
just  under  5,000  mg/cu  m  and  of  inorganic  nitro- 
gen from  500  to  10,500  mg/cu  m.  Maximum  chlo- 
rophyll a  ranged  from  20  to  250  mg/cu  m  and 
comparisons  indicated  that  above  winter  levels  of 
5000  mg/cu  m  N  and  500  mg/cu  m  P,  the  nutrient- 


chlorophyll  relationships  did  not  hold.  Predictions 
of  nutrient  input,  from  land  use  categories  and  soil 
losses  of  N  and  P  derived  from  other  north  temper- 
ate areas,  were  shown  to  be  comparable  with 
inputs  calculated  from  loch  measurements.  Models 
predicting  loch  concentrations  of  phosphorus  from 
inputs  were  comparable  with  measured  concentra- 
tions, but  predictions  of  chlorophyll  and  transpar- 
ency became  less  accurate  with  higher  nutrient 
levels.  The  lochs  were  mesotrophic  (the  Lowes), 
eutrophic  (Balgavies)  and  hypertrophic  (Forfar) 
under  the  several  classification  systems  used.  The 
implications  of  their  nutrient  status  for  lake  man- 
agement are  discussed  and  the  value  of  studying 
this  unique  lake  series  in  a  similar  physical  environ- 
ment but  with  considerable  chemical  differences  is 
considered.  (Author's  abstract) 
W88-09679 


HISTORICAL  CHANGES  OF  A  LARGE  RIVER 
IN  AN  URBAN  AREA:  THE  GARONNE  RIVER, 
TOULOUSE,  FRANCE, 

Centre    National    de    la    Recherche    Scientifique, 
Toulouse   (France).   Centre  d'Ecologie  des   Res- 
sources  Renouvelables. 
M.  Fortune. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  2,  p  179-186,  April-June 
1988.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Water  management  effects,  *Flow 
pattern,  'Regulated  rivers,  'Rivers,  'Urbanization, 
'Flow  characteristics,  'River  flow,  Flow  control, 
Regulated  flow,  Garonne  River,  France,  Dam  ef- 
fects, Floods,  Sedimentation,  Erosion,  Morpholo- 
gy, Environmental  effects. 

Man-made  structures  have  greatly  modified  the 
flow  pattern  of  the  Garonne  River  at  Toulouse, 
France,  since  at  least  the  12th  century.  The  first  of 
many  small  dams  was  constructed  in  1182.  De- 
structive floods  regularly  destroyed  the  dams, 
flooded  portions  of  the  city,  changed  the  river 
course,  and  destroyed  the  wooden  bridges,  the  first 
of  which  was  probably  built  during  the  first  half  of 
the  13th  century.  The  first  stone  bridge  was  com- 
pleted in  1660,  after  a  100  year  period  of  construc- 
tion. After  1680  attempts  to  control  the  river  led  to 
a  variety  of  river  responses:  increased  sedimenta- 
tion in  some  locations  and  erosion  in  others,  a 
reduction  in  the  number  of  islands  from  seventeen 
to  four,  and  a  63%  reduction  in  the  length  of 
shoreline  in  the  urban  area  of  Toulouse.  The  re- 
duction decreased  the  number  of  possible  habitats 
for  fish  and  other  fauna  in  the  urban  area.  Uniform 
molassic  rock  replaced  the  heterogeneous  deposits 
along  the  shores  and  inputs  of  organic  matter  from 
riparian  vegetation  became  negligible  even  before 
the  construction  of  embankments.  The  attempted 
management  of  the  Garonne  River  was  economi- 
cally advantageous  but  led  to  unforeseen  and 
costly  environmental  consequences.  (Wood-PTT) 
W88-09728 


MAN  AND  MIRE:  A  LONG  AND  WET  RELA- 
TIONSHIP, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
P.  D.  Moore. 

Transactions  of  the  Botanical  Society  of  Edin- 
burgh, Vol.  45,  No.  2,  p  77-95,  1988.  6  fig,  47  ref. 

Descriptors:  'Wetlands,  •  Deforestation,  'Mires, 
•Peat  bogs,  'Aquatic  habitats,  Hydrology,  Surface 
runoff,  Cycling  nutrients,  Peat,  Stratigraphy, 
Pollen  analysis,  Paleoecology,  Great  Britain. 

Several  different  types  of  mire  (peat-forming  eco- 
systems) contain  in  their  stratigraphic  and  pollen 
record  evidence  of  human  activity.  Often  this  coin- 
cides with  either  the  commencement  of  peat  for- 
mation or  a  major  change  in  the  type  of  peat  being 
formed.  Some  mires  can  therefore  be  regarded  as 
man-made  habitats.  Examples  discussed  include 
valley  mires  of  upland  and  western  Britain.  All  of 
these  show  major  changes  in  their  stratigraphy  at  a 
time  when  human  influence,  as  exhibited  in  the 
pollen  record,  is  particularly  strong.  The  effects  of 
man  on  valley  mire  and  blanket  mire  initiation  is 
mainly  a  consequence  of  hydrological  change;  de- 
forestation increases  the  frequency  of  soil  satura- 
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tion  and  the  quantity  of  run-off  water.  The  result  is 
impaired  decomposition  and  peat  accumulation. 
Downwash  of  silts  and  charcoal  can  also  enhance 
this  effect  in  valley  mires,  as  can  podsolization  in 
blanket  mires.  A  further  effect  of  deforestation,  the 
nutrient  enrichment  of  drainage  waters,  is  shown 
to  be  of  particular  importance  in  the  initiation  of  a 
floating  raft  of  aquatics  at  the  schwingmoor,  Llyn 
Mire,  and  hence  led  to  the  development  of  a  raft  of 
bog  vegetation  over  a  former  lake.  On  the  basis  of 
these  examples  the  question  of  just  how  wide- 
spread is  man's  influence  on  mire  development  is 
discussed.  (Author's  abstract) 
W88-09860 


SESTON  AND  DISSOLVED  ORGANIC 
CARBON  TRANSPORT  DURING  STORM 
FLOWS  IN  A  NATURAL  AND  A  DISTURBED 
COASTAL  PLAIN  STREAM, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09925 


ORGANIC  MATTER  CONTENT  IN  SEDI- 
MENTS OF  THREE  NAVIGATION  POOLS 
ALONG  THE  UPPER  MISSISSIPPI  RIVER, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09932 


TEMPORAL  AND  SPATIAL  VARIABILITY  OF 
THE  EULITTORAL  EPILITHIC  PERIPHY- 
TON,  LAKE  TAHOE,  CALIFORNIA-NEVADA, 

California  Univ.,  Davis.   Div.  of  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09937 


STORAGE-EFFECTIVE   DRAINAGE   RUNOFF 
MODEL, 

Alberta  Dept.  of  Environment,  Edmonton. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09978 


WET  WEATHER  WATER  QUALITY  MODEL- 
ING, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 
J.  J.  Warwick,  and  J.  D.  Edgmon. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  313-325,  May 
1988.  6  fig,  4  tab,  14  ref,  2  append. 

Descriptors:  'Water  quality,  'Combined  sewers, 
'Model  studies,  'Dissolved  oxygen,  'Urban 
runoff,  'Urban  hydrology,  Rainfall-runoff  relation- 
ships, Sludge,  Sewers,  Overflow,  Oxygen. 

An  integrated,  rainfall-runoff  and  runoff-receiving 
water-quality  modeling  protocol  was  developed  to 
quantify  the  impact  of  combined  sewer  overflow 
events  on  in-stream  dissolved  oxygen  concentra- 
tion. Modeling  assumptions  and  input  data  require- 
ments are  consistent  with  intended  usage  as  a  plan- 
ning and  management  tool.  The  modeling  protocol 
was  successfully  calibrated  and  verified  using  data 
collected  from  several  storm  events  occurring 
during  the  summer  and  fall  of  1982.  The  expected 
frequency  of  in-stream  dissolved  oxygen  violation 
was  determined  from  the  analysis  of  historical 
records  containing  208  combined  sewer  overflow 
events.  42  percent  of  these  events  resulted  in  mini- 
mum dissolved  oxygen  values  below  the  4.0  mg 
per  L  standard.  Sludge  deposit  resuspension  was 
demonstrated  for  a  monitored  high  flow  event 
when  the  in-stream  velocity  was  computed  as 
0.689  m  per  s  (2.26  ft  per  sec).  (Author's  abstract) 
W88-09983 


RIVER  RECREATION  BOATING  IMPACTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
R.  Jaakson. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  363-367,  May 
1988.  1  fig,  1  tab,  2  ref,  1  append. 

Descriptors:  'Boating,  'Navigable  waters,  'Inland 
waterways,  'Recreation,  Rideau  Canal,  Navigation 


canals,  Resources  management,  Rivers,  Lakes, 
Rideau  River,  Water  management,  Lake  Ontario, 
Canada. 

This  paper  presents  a  method  to  identify  recre- 
ational boating  impacts,  and  discusses  its  manage- 
ment implications.  Four  variables  to  measure  boat- 
ing impact  were  identified:  Vessel  speed,  lanes 
used,  wake,  and  operational  characteristics.  Obser- 
vations were  made  over  a  nine  day  period.  There 
were  an  average  of  234.4  boat  passes  per  day 
(standard  deviation  13.1,  range  51-434);  an  average 
of  25.6  boat  passes  per  hour  (standard  deviation 
1.7,  range  9.3-54.3);  and  an  average  of  42.3  boat 
passes  per  peak  hour  for  the  nine  days  (s.d.  2.2, 
range  10-67).  Frequency  of  observed  boats  was:  (1) 
Runabouts  and  cruisers  (63.4%  of  total  boat 
passes);  (2)  water  skiers  (22.3);  (3)  canoes  and 
kayaks  (12.0%);  and  (4)  houseboats  (1.6%).  The 
high  volume  of  boat  traffic  has  considerable  impact 
on  the  river  recreation  environment.  The  policy 
implications  for  are  water  management  plan  are 
discussed.  (Roseman-PTT) 
W88-09987 


RAINFALL-RUNOFF  DATA  FOR  SOMERSET 
COUNTY,  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10O49 


HYDROLOGY  OF  THE  WHITE  TAIL  BUTTE 
AREA,  NORTHERN  CAMPBELL  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

M.  E.  Lowry,  and  J.  G.  Rankl. 
Available   from   the   OFSS,   USGS,   Box   25425, 
Lakewood,  CO  80225.  USGS  Water  Resources 
Investigations  Report  82-4117,  1987.  47  p,  26  fig,  9 
tab,  12  ref. 

Descriptors:  'Coal  hydrology,  'Rainfall-runoff  re- 
lationships, 'Coal  mining  impact,  'Flood  peak, 
•Powder  River  Basin,  'Wyoming,  'Surface- 
groundwater  relations,  Rainfall,  Runoff,  Hydrolo- 
gy, Reclamation,  Groundwater,  Water  pollution 
sources,  Groundwater  pollution,  Campbell 
County. 

Quantity  of  runoff  and  peak  discharge  from  one 
small  basin  in  the  White  Tail  Butte  area,  deter- 
mined from  a  calibrated  rainfall-runoff  model,  is 
less  than  the  quantity  computed  using  results  of  a 
regional  study.  The  difference  is  caused  by  the 
extensive  beds  of  exposed,  permeable  clinker  in  the 
area.  Potentiometric  surfaces  in  the  White  Tail 
Butte  area  indicated  that,  regionally,  it  is  a  dis- 
charge area.  This  is  consistent  with  the  conceptual 
model  developed  elsewhere  in  Campbell  County, 
Wyo.  The  chemical  quality  of  water  from  springs 
and  alluvium,  however,  is  characteristic  of  water 
found  in  recharge  areas,  so  movement  of  water  in 
the  regional  system  is  apparently  small  compared 
to  local  recharge.  If  surface  coal  mining  occurs  in 
the  area,  the  principal  adverse  impact  to  the 
groundwater  system  would  be  the  destruction  of 
springs  and  seeps  in  the  mined  area.  These  could 
be  restored  with  special  reclamation  procedures. 
There  are  adequate  quantities  of  water  of  suitable 
quality  for  stock  or  domestic  use  below  the  coal  so 
postreclamation  supplies  could  be  obtained.  Im- 
pacts of  surface  mining  on  runoff  could  not  be 
evaluated,  but  sensitivity  of  runoff  to  infiltration 
indicates  a  10-percent  change  in  runoff  for  a  1- 
percent  change  in  infiltration.  (USGS) 
W88- 10052 


EFFECT  OF  URBANIZATION  ON  THE 
WATER  RESOURCES  OF  EASTERN  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological  Survey,  Malvern,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10054 
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EFFECTS  OF  RD?RAP  BANK  REINFORCE- 
MENT ON  JUVENDLE  SALMONIDS  IN  FOUR 
WESTERN  WASHINGTON  STREAMS, 

Fish  and  Wildlife  Service,  Olympia,  WA.  Fisheries 

Assistance  Office. 

For  primary  bibliographic  entry  see  Field  81. 

W88-O9820 


STUDY  OF  RUNOFF  AND  EROSION  PROC- 
ESSES USING  LARGE  AND  SMALL  RAIN- 
FALL SIMULATORS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10045 
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CONSIDERATION  OF  TOTAL  ION  COMPOSI- 
TION IN  DESIGNING  TOXICITY  TESTS 
USING  ALUMINUM  SALTS  AND  MINERAL 
ACIDS, 

ADVENT  Group,  Brentwood,  TN. 
R.  C.  Young. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  92-97,  23  ref. 

Descriptors:  'Pollutant  identification,  'Acid  rain 
effects,  'Bioassay,  'Water  pollution  effects,  'Tox- 
icity, 'Aluminum  salts,  'Mineral  acids,  Ions,  Alu- 
minum chloride,  Aluminum  sulfate,  Chemical  anal- 
ysis, Hydrogen  ion  concentration,  Acidic  waters, 
Water  analysis. 

Review  of  the  current  literature  reveals  that  many 
researchers  involved  in  the  study  of  the  effects  of 
aluminum  and  pH  on  aquatic  life  are  using  alumi- 
num salts  (sulfate  or  chloride  forms)  to  obtain  the 
desired  aluminum  concentration  for  their  experi- 
ments. This  technique  raises  some  concern  for  soft 
water  experiments  due  to  the  unknown  effect  of 
excessive  concentrations  (in  relation  to  back- 
ground) of  the  associated  anions  S04(2-)  or  Cl(-). 
For  example,  if  aluminum  chloride  (A1C13)  is  em- 
ployed to  obtain  a  concentration  of  0.5  mg/L 
aluminum,  the  solution  also  will  be  increased  by 
2.0  mg/L  Cl(-).  Likewise,  if  aluminum  sulfate 
(A12(S04)3)  is  used  to  achieve  the  0.5  mg/L  alumi- 
num, S04(2-)  will  be  increased  2.6  mg/L.  For 
inland  streams  (that  is,  not  affected  by  ocean  salts), 
these  values  appear  to  be  out  of  proportion.  In 
some  instances  the  use  of  aluminum  salts  can  easily 
double  or  increase  by  the  power  of  10  the  concen- 
trations of  associated  anion.  S04(2-)  or  Cl(-)  con- 
centrations are  further  increased  by  the  use  of 
sulfuric  and  hydrochloric  acid  to  adjust  pH.  Since 
aluminum  is  an  effective  buffer  below  pH  5.0, 
solutions  containing  high  concentrations  of  alumi- 
num also  will  require  larger  volumes  of  acid  to 
achieve  pH  values  below  this  level,  thus  com- 
pounding the  problem.  The  question  of  acid  form, 
that  is,  sulfuric,  hydrochloric,  nitric,  etc.,  in  rela- 
tion to  toxicity  leads  to  the  consideration  that  these 
'strong  acids'  are  only  one  component  contributing 
to  the  total  acidity  of  a  system.  In  coniferous 
forests  with  deep  acid  soils,  storm  water  runoff 
could  contribute  significantly  to  the  acidity  of 
streams  due  to  fulvic  acids.  Their  chelating  ability 
also  could  enhance  the  mobilization  of  aluminum. 
How  these  weak  organic  acids  affect  or  regulate 
pH  or  pH/aluminum  toxicity  in  fish  is  also  un- 
known. This  paper  discusses  the  importance  of 
total  solute  concentration  and  the  possible  role 
specific  anions  play  in  mediating  osmoregulation  in 
acid-  and  acid/aluminum-stressed  fish.  (See  also 
W88-08960)  (Author's  abstract) 
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W88-08968 


SIMPLE  METHOD  TO  MEASURE  PH  ACCU- 
RATELY IN  ACID  RAIN  SAMPLES, 

ORION  Research,  Inc.,  Cambridge,  MA. 
P.  F.  Boyle,  J.  W.  Ross,  J.  C.  Synnott,  and  C.  L. 
James. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  98-106,  2  fig,  11  tab,  6  ref,  append. 

Descriptors:  'Water  analysis,  *pH  measurement, 
•Acidity  measurement,  *Acid  rain,  'Hydrogen  ion 
concentration,  'Pollutant  identification,  Chemical 
analysis,  Measuring  instruments,  Conductivity,  Po- 
tassium chloride,  Ross  electrode. 

Conventional  pH  electrodes,  which  are  designed  to 
function  in  high-conductivity  solutions,  show  slow 
and  erratic  response  in  pure  water  samples  such  as 
acid  precipitation.  Increasing  conductivity  without 
shifting  pH  solves  the  measurement  problem.  This 
method  correctly  measures  pH  in  low  conductivity 
solutions,  using  a  Ross  combination  pH  electrode, 
after  the  addition  of  a  small  amount  of  potassium 
chloride  (KC1)  solution  to  the  sample.  The  Ross 
electrode,  with  its  unique  internal  redox  system,  is 
chosen  since  it  eliminates  problems  associated  with 
temperature  and  because  the  precision  and  accura- 
cy of  data  obtained  in  preliminary  testing  with  it 
were  comparable  to  those  obtained  with  the  stand- 
ard hydrogen  electrode.  KC1  addition  to  sample 
does  not  alter  the  pH  significantly.  (See  also  W88- 
08960)  (Author's  abstract) 
W88-08969 


PRACTICAL   GUIDE   FOR   GROUND-WATER 
SAMPLING, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08974 


SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 

Nevada  Univ.,  Las  Vegas.  Environmental  Re- 
search Center. 

D.  A.  Devitt,  R.  B.  Evans,  W.  A.  Jury,  T.  R. 
Starks,  and  B.  Eklund. 

National  Water  Well  Association,  Dublin,  Ohio. 
1987.  270  p,  80  fig,  34  tab,  143  ref. 

Descriptors:  'Path  of  pollutants,  'Gas  sensing, 
•Volatile  acids,  'Organic  compounds,  'Monitor- 
ing, 'Soil  contamination,  'Groundwater  pollution, 
Fate  of  pollutants,  Statistical  studies,  Case  studies. 

Soil  gas  monitoring  has  been  shown  to  be  a  cost 
effective  means  of  delineating  the  size  and  move- 
ment of  organic  contaminants  in  the  subsurface.  It 
has  also  been  shown  to  provide  immediate  infor- 
mation of  the  lateral  extent  of  soil  and  groundwat- 
er contamination  and  to  minimize  and  more  accu- 
rately predict  the  number  and  location  of  conven- 
tional monitoring  wells  that  must  be  drilled.  The 
document  begins  by  outlining  many  of  the  param- 
eters (water  solubility,  microbial  influence, 
groundwater  flow,  etc.)  that  must  be  considered  by 
the  scientist  before  utilizing  soil  gas  sensors  in  a 
field  monitoring  program.  Next,  the  complex  soil, 
air,  water  and  hydrocarbon  system  is  addressed 
with  an  overview  of  the  important  processes  in- 
volved in  the  transport  and  fate  of  organic  con- 
taminants in  the  soil.  Additional  sections  address 
the  correct  sampling  and  analytical  methodologies 
for  monitoring  volatile  organics  in  the  subsurface, 
covering  such  sampling  methods  as  headspace, 
ground  probe,  flux  chamber  and  passive  sampling 
techniques.  Analytical  methodologies  covered  out- 
line the  most  appropriate  methods  to  utilize  for  a 
given  contaminant  monitoring  program.  A  statisti- 
cal treatment  of  soil  organic  vapor  measurements  is 
also  included  to  ensure  that  soil  gas  monitoring 
programs  address  the  requirement  for  data  preci- 
sion. The  statistical  section  also  gives  greater  in- 
sight into  understanding  the  spatial  patterns  of  soil 
organic  vapor  measurements.  Finally,  case  studies 


are  included  to  give  the  unfamiliar  reader  examples 
of  the  design,  procedures  and  results  of  soil  gas 
monitoring  programs  that  have  been  successful  in 
delineating  the  size  and  lateral  extent  of  a  subsur- 
face organic  contaminants.  (Lantz-PTT) 
W88-08978 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

Volume  11.02:  Water  (II).  American  Society  for 
Testing  Materials,  Philadelphia,  PA.  1987.  1083  p. 

Descriptors:  'Standards,  'Pollutant  identification, 
'Water  treatment,  'Wastewater  treatment,  Organ- 
ic compounds,  Radioactivity,  Brackish  water, 
Brines,  Saline  water,  Microbiological  studies, 
Chemical  analysis,  Filters,  Membranes,  Chemical 
treatment,  Reverse  osmosis,  Ion  exchange. 

The  standard  methods  for  study  of  water  in  this 
volume  are  under  the  jurisdiction  of  ASTM  Com- 
mittee D-19  on  Water.  This  committee  is  con- 
cerned with  the  study  of  water,  the  promotion  of 
such  knowledge,  and  the  standardization  of  termi- 
nology and  methods  for:  (1)  sampling  and  analysis 
of  water,  water-borne  materials  and  wastes,  water- 
formed  deposits;  (2)  the  determination  of  the  struc- 
ture, function,  and  condition  of  communities  of 
indigenous  and  other  aquatic  organisms;  (3)  surface 
water  hydraulics  and  hydrologic  measurements;  (4) 
the  determination  of  the  performance  of  materials 
used  to  modify  water  characteristics;  and  (5)  the 
determination  of  the  corrosivity  or  deposit-forming 
properties  of  water.  Standards  in  this  volume 
cover  the  following  categories:  (1)  organic  con- 
stituents; (2)  radioactivity;  (3)  saline  and  brackish 
waters,  seawaters,  and  brines;  (4)  microbiological 
examination;  (5)  water-formed  deposits;  and  (6) 
water-treatment  materials  (chemicals,  particulate 
ion  exchange  materials,  membrane  filters,  mem- 
branes, and  reverse  osmosis).  (See  also  W88-08986 
and  W88-08988)  (Lantz-PTT) 
W88-08987 


DECONTAMINATION  OF  RUBBER  HOSE 
AND  'TEFLON'  TUBING  FOR  GROUND 
WATER  SAMPLING, 

California  Regional  Water  Quality  Control  Board, 
Sacramento.  Central  Valley  Region. 
R.  J.  Matteoli,  and  J.  M.  Noonan. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  159-183.  11  fig,  8  tab,  5  ref. 

Descriptors:  'Quality  control,  'Decontamination, 
'Sampling  devices,  'Groundwater  monitoring, 
'Monitoring  wells,  'Groundwater  pollution, 
Heavy  metal,  Aquifers,  Groundwater  manage- 
ment, Organic  compounds,  Analytical  methods, 
Measuring  instruments,  Groundwater. 

Water  was  pumped  from  wells  known  to  have  high 
concentrations  of  contaminants  with  a  stainless 
steel,  submersible  pump  through  a  rubber  hose  or  a 
'Teflon'  tube  to  a  discharge  point  above  ground 
surface.  Water  samples  were  collected  at  the  dis- 
charge point.  The  exterior  of  the  pumping  equip- 
ment was  steam  cleaned  and  then  reinstalled  in  a 
well  known  to  have  a  nondetectable  concentration 
of  the  contaminant.  Water  was  pumped  from  this 
well  and  samples  were  collected  from  the  dis- 
charge. Four  replicates  of  each  contamination/ 
decontamination  cycle  were  run.  Bailer  samples 
were  collected  from  each  well  with  a  'Teflon' 
bailer  before  installation  of  the  pumping  equip- 
ment. The  results  of  these  investigations  of  con- 
tamination and  decontamination  of  portable  (non- 
dedicated)  pumping  equipment  with  contaminants 
representative  of  California  Regional  Water  Qual- 
ity Control  Board  projects  are  presented.  The  au- 
thors studied  contamination  and  decontamination 
of  a  submersible  pump  and  a  200  foot  rubber  hose 
with  trichloroethylene  (TCE)  and  contamination 
and  decontamination  of  the  same  submersible 
pump  and  a  200  foot  FEP  'Teflon'  polymer  tube 
with  TCE;  l,l,2-trichloro-2,2,l-trifluoroethane 
(Freon  113);  1,1-dichloroethylene  (1,1-DCE);  di- 
methylnitrosamine  (DMNA);  selenium;  and  chro- 


mium. More  than  three  hours  of  rinsing  with  clean 
water  are  required  to  bring  TCE  to  below  detec- 
tion limits  for  the  submersible  pump-rubber  hose 
combination.  A  significant  potential  appears  to 
exist  for  equipment-induced  false  positive  results 
with  nondedicated  pumping  systems  that  deliver 
water  to  the  surface  for  sampling.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-09000 


INSTALLATION  OF  A  SEDIMENT-FREE 
MONITORING  WELL  IN  FINE-GRAINED 
SEDIMENT, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09009 


GUIDE  TO  THE  SELECTION  OF  CEMENT, 
BENTONITE  AND  OTHER  ADDITIVES  FOR 
USE  IN  MONITOR  WELL  CONSTRUCTION, 

California  Regional  Water  Quality  Control  Board, 

Sacramento.  Central  Valley  Region. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09010 


CEMENT  BENTONITE  GROUT  AND  ITS 
EFFECT  ON  WATER  QUALITY  SAMPLES:  A 
FIELD  TEST  OF  VOLCLAY  GROUT, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09011 


USE  OF  ODEX  DRILLING  SYSTEM  FOR 
MONITORING  WELL  INSTALLATION  IN  AQ- 
UIFER CONTAENING  GLACIAL  BOULDERS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09012 


USING  THE  DRILL  THROUGH  CASENG 
HAMMER  METHOD  FOR  MONITORING 
WELL  CONSTRUCTION  AND  WATER  QUAL- 
ITY CHARACTERIZATION  IN  A  METAL  CON- 
TAMINATED GRAVEL,  COBBLE  AND  BOUL- 
DER AQUIFER, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09013 


USE  OF  A  MATHEMATICAL  MODEL  TO 
DESIGN  LYSIMETER  NETWORKS  FOR  SUR- 
FACE IMPOUNDMENTS  AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09014 


FACTORS    AFFECTING    THE    UTILITY    OF 
SOIL  VAPOR  ASSESSMENT  DATA, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09015 


SOIL   GAS   SAMPLING   STRATEGIES:   DEEP 
VS.  SHALLOW  AQUIFERS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09016 


NEUTRON  MONITORING  IN  THE  UNSATU- 
RATED ZONE, 

LeRoy   Crandall   and   Associates,   Glendale,  CA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09017 


CHARACTERIZATION  OF  AN  ABANDONED 
WASTE  SITE  USING  PROTON  MAGNETOME- 
TRY  AND  COMPUTER  GRAPHICS, 

J.  F.  Blasting. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  573-584.  6  fig,  1  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Geophysics,  'Landfills,  'Mapping, 
'Magnetic  studies,  'Cleanup  operations,  'Magne- 
tometry,  'Measuring  instruments,  'Geohydrology, 
•Groundwater  monitoring,  'Groundwater  pollu- 
tion, Groundwater  management.  Computer  pro- 
grams, Analytical  methods,  Data  interpretation, 
Monitoring  wells,  Cost-benefit  analysis,  Economic 
aspects,  Surveys,  Groundwater,  Glacial  aquifers. 

Hart  Environmental  Management  Corporation  was 
retained  to  characterize  a  potential  hazardous 
waste  site  and  design  a  program  of  remediation  for 
this  site.  Hart  utilized  a  portable  proton  magnetom- 
eter in  combination  with  computer  drafting  equip- 
ment to  determine  the  location  and  extent  of  drum 
burial  and  subsequently  design  drum  excavation 
and  groundwater  monitoring  programs.  Direct 
magnetic  field  (DMF)  and  gradient  magnetic  field 
(GMF)  surveys  which  traverse  the  entire  site  were 
conducted.  A  Unimag  II  Portable  Proton  Magne- 
tometer (Model  G-846)  was  used  to  conduct  these 
surveys.  AutoCAD  (Version  2.5)  software,  was 
utilized  to  reduce  survey  data  and  produce  DMF 
and  GMF  contour  maps.  These  maps  indicated  a 
large  magnetic  anomaly  in  the  northwest  corner  of 
the  site.  A  second  DMF  survey  was  conducted  in 
this  area  to  enhance  the  detail  of  the  anomaly.  The 
resulting  computer-drafted  contour  map  was  used 
to  design  a  program  of  excavation  and  drum  re- 
moval. The  excavation  program  exhumed  164 
drums  containing  paint,  paint  sludge,  and  solvents. 
The  location  of  each  drum  was  referenced  to  the 
existing  grid  and  a  computer-drafted  map  of  drum 
locations  was  produced.  Comparison  of  the  drum 
location  map  to  the  DMF  contour  map  shows  a 
direct,  accurate  correlation  between  magnetic 
anomalies  and  buried  drums.  The  entire  program 
of  magnetometry  surveys  and  computer  drafting 
took  six  days  to  complete.  The  resulting  informa- 
tion was  used  to  reduce  the  excavation  area  from 
approximately  two  and  one-half  acres  to  a  third  of 
an  acre.  Substantial  savings  in  time  and  money 
were  realized  by  coordinating  state-of-the-art  field 
and  office  techniques.  (See  also  W88-08991)  (Au- 
thor's abstract) 
W88-09024 


USE  OF  AN  ELECTROMAGNETIC  INDUC- 
TION TECHNIQUE  IN  SUBSURFACE  HYDRO- 
CARBON INVESTIGATIONS, 

W.  R.  Saunders,  and  S.  A.  Cox. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  585-599.  5  fig,  2  tab,  6  ref. 

Descriptors:  'Leakage,  'Path  of  pollutants,  'Map- 
ping, 'Magnetic  studies,  'Fuel  spills,  'Measuring 
instruments,  'Remote  sensing,  'Groundwater 
monitoring,  'Groundwater  pollution,  'Geophys- 
ics, 'Geohydrology,  Model  studies,  Monitoring 
wells,  Hydrocarbons,  Cost-benefit  analysis,  Eco- 
nomic aspects,  Organic  compounds,  Data  interpre- 
tation, Groundwater,  Analytical  methods,  Ground- 
water management,  Monitoring,  North  Carolina, 
Airports. 

Of  major  environmental  concern  at  many  Federal 
and  publicly  operated  airport  facilities  is  the  con- 
tamination of  subsurface  soils  and  groundwater 
from  leakage  by  buried  pipelines  and  underground 
fuel  storage  tanks.  A  common  approach  to  many 
subsurface  contamination  problems  at  these  and 
other  facilities  is  the  installation  of  numerous 
groundwater  monitoring  wells  to  characterize  the 
local  hydrogeology,  groundwater  quality,  and  the 
presence  or  absence  of  free  floating  product  (JP-4 
fuel)  in  the  monitoring  wells.  The  implementation 
of  an  electromagnetic  (EM)  induction  technique  at 
a  United  States  Air  Force  facility  located  in  the 
eastern  is  discussed.  The  use  of  an  electromagnetic 
induction  technique  for  delineating  areas  of  subsur- 
face hydrocarbon  accumulations  is  a  cost  effective 
and  viable  investigative  technique  at  some  sites. 
The  data  indicates  that  there  are  multiple  sources 
of  subsurface  hydrocarbons  in  the  survey  area, 
including  the  fuel  hydrant  pits,  leakage  through 
and  into  storm  drainage  lines  and  associated 
trenches,  and  surface  spills  and  underground  stor- 
age tanks  near  the  pumping  stations.  Theorectical 
models  developed  by  the  manufacturer  of  the  EM- 


3 ID  to  document  the  response  of  the  EM-31D  to 
changes  in  subsurface  conductivity  indicate  that 
relatively  thin  layers  of  low  conductive  materials 
within  a  conductive  environment  will  not  be  de- 
tected. (See  also  W88-08991)  (Alexander-PTT) 
W88-09025 


USE  OF  TIME  DOMAIN  ELECTROMAGNET- 
IC SOUNDINGS  FOR  MAPPING  SEA  WATER 
INTRUSION  IN  MONTEREY  CO.,  CA.:  A  CASE 
HISTORY, 

Monterey  County  Food  Control  and  Water  Con- 
servation District,  Salinas,  CA. 
T.  Mills,  L.  Evans,  and  M.  Blohm. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  601-621.  23  fig. 

Descriptors:  'Geophysics,  'Electromagnetic  stud- 
ies, 'Mapping,  'Isochlors,  'Magnetic  studies, 
•Saline  water  intrusion,  'Groundwater  monitor- 
ing, 'Measuring  instruments,  'Geohydrology, 
Water  quality,  Path  of  pollutants,  Data  interpreta- 
tion, Saline-freshwater  interfaces,  Groundwater, 
Correlation,  California,  Groundwater  manage- 
ment, Monitoring  wells,  Analytical  methods. 

In  November  1986  a  surface  geophysical  survey 
was  performed  in  Monterey  County,  California, 
using  Time  Domain  Electromagnetic  (TDEM) 
soundings.  This  monitoring  program  had  found 
that  of  the  three  aquifers  in  the  study  area,  two 
aquifers,  the  '180-foot'  and  the  '400-foot',  had  been 
intruded.  The  third  aquifer,  the  '900-foot'  aquifer, 
had  not  shown  signs  of  sea-water  intrusion.  Sur- 
face geophysics  was  used  to  obtain  information 
about  water  quality  between  monitoring  wells  and 
to  contour  the  position  of  the  500-ppm  isochlor  in 
both  of  the  upper  aquifers.  A  total  of  100  sound- 
ings were  measured  in  the  project  area,  requiring 
three  weeks  of  field  work.  The  soundings  were 
located  by  using  the  information  already  available 
from  monitoring  wells.  Lines  of  soundings  were 
run  perpendicular  to  the  anticipated  position  of  the 
500-ppm  isochlor  in  an  attempt  to  better  define  the 
location  of  the  isochlor.  In  addition,  several  sound- 
ings were  measured  adjacent  to  water  quality  wells 
to  aid  in  correlating  the  information  obtained  with 
surface  geophysics  to  the  known  water  quality 
data.  This  procedure  permitted  the  position  of  the 
500-ppm  isochlor  to  be  mapped  in  both  aquifers.  In 
addition,  information  about  the  depth  to  the  saline 
contamination  was  obtained  throughout  the 
project  area.  (See  also  W88-08991)  (Author's  ab- 
stract) 
W88-09026 


GEOPHYSICAL  GROUND  WATER  MONITOR- 
ING PROGRAM  FOR  A  SANITARY  LAND- 
FILL: IMPLEMENTATION  AND  PRELIMI- 
NARY ANALYSIS, 

GeoTrans,  Inc.,  Herndon,  VA. 
J.  O.  Rumbaugh,  J.  A.  Caldwell,  and  S.  T.  Shaw. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  623-641.  17  fig,  1  tab,  8  ref. 

Descriptors:  'Resistivity,  'Mapping,  'Magnetic 
studies,  'Landfills,  'Geophysics,  'Geohydrology, 
'Groundwater  monitoring,  'Groundwater  pollu- 
tion, *Leachates,  'Measuring  instruments, 
'Remote  sensing,  Soil  water,  Data  interpretation, 
Water  pollution  sources,  Waste  disposal,  Aquifers, 
Groundwater,  Maryland,  Monitoring,  Seasonal 
variation,  Analytical  methods,  Groundwater  man- 
agement. 

Maryland's  Montgomery  County  government  has 
recently  implemented  a  geophysical  monitoring 
program  for  the  Oaks  Landfill  near  Gaithersburg. 
The  geophysical  monitoring  program  was  de- 
signed with  the  assumption  that  there  is  no  ground- 
water contamination  from  landfill  leachate  at  the 
present  time.  The  landfill  has  been  in  operation 
only  since  1982  and  no  contamination  has  been 
encountered  in  the  groundwater  monitoring  net- 
work. Monitoring  began  in  September  1986  with 


data  being  collected  bimonthly  for  one  year  to 
assess  seasonal  variation  in  the  geophysical  meas- 
urements. Electromagnetic  (EM)  and  resistivity 
data  collected  thus  far  indicate  that  there  is  no 
obvious  leachate  contamination  of  groundwater  at 
the  site.  The  readings  are  very  consistent  from 
survey  to  survey  exhibiting  some  seasonal  varia- 
tion (+  or  -  30  percent)  due  to  changes  in  soil 
moisture  content  and  water  table  fluctuations.  The 
preliminary  results  indicate  that  the  geophysical 
data  are  reproducible  and  consistent  over  time. 
Geophysical  data  collected  at  a  nearby  landfill 
where  leachate  contamination  is  known  to  exist 
indicate  that  apparent  conductivities  in  a  contami- 
nated area  are  three  to  five  times  higher  than  in 
background  areas.  In  a  shallow  groundwater 
system  such  as  the  Oaks  Landfill  site  geophysical 
monitoring  appears  to  be  a  viable  method  of  en- 
hancing a  groundwater  monitoring  system.  (See 
also  W88-08991)  (Author's  abstract) 
W88-09027 


WATER  MANAGEMENT  FOR  QUALITY  AND 
QUANTITY:  ITS  RELATION  TO  DATA  GATH- 
ERING AND  DATA  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-09O40 


MONITORING  COASTAL  WATERS  ENVI- 
RONMENTAL QUALITY:  THE  U.S.  NATION- 
AL STATUS  AND  TRENDS  PROGRAM, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09041 


ROLE  OF  THE  FISH  AND  WILDLIFE  SERV- 
ICE IN  WATER-QUALITY  MONITORING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09O42 


DETERMINATION  OF  CHLOROPHENOXY 
ACID  HERBICIDES  BY  LIQUID  CHROMA- 
TOGRAPHY USING  CARBON-14  TRACERS, 

Oak  Ridge  National  Lab.,  TN.  Analytical  Chemis- 
try Div. 

R.  Merriweather,  W.  M.  Caldwell,  M.  P. 
Maskarinec,  and  J.  E.  Caton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011932. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
1987.  8  p,  1  tab,  6  ref.  Contract  No.  DE-AC05- 
84OR21400. 

Descriptors:  'Pollutant  identification,  'Herbicides, 
'Silvex,  *2,4-D,  *Liquid  chromatography,  Extrac- 
tion, Chlorinated  hydrocarbons,  Separation  tech- 
niques, Carbon  radioisotopes,  Radioactive  tracers, 
Hydrogen  ion  concentration. 

The  exractive  recovery  of  2,4-dichlorophenoxya- 
cetic  acid  (2,4-D)  and  2-  (2,4-5- 
trichlorojphenoxypropionic  acid  (Silvex)  from  en- 
vironmental samples  was  evaluated  using  carbon- 
14  tracers  of  the  acid  form  of  both  herbicides. 
Recoveries  using  methylene  chloride  or  1:1  meth- 
ylene chloride.acetone  for  solids  exceeded  75% 
when  the  material  being  extracted  was  maintained 
at  an  acid  pH  (pH  <  or  =  2).  Following  extrac- 
tion, the  extract  is  taken  to  dryness  and  then  dis- 
solved in  the  solution  being  used  for  high  pressure 
liquid  chromatography  elution.  Two  slightly  dif- 
ferent isocratic  elutions  with  reversed  phase  col- 
umns were  studied.  In  the  first  system  studied  a 
heavily  loaded  (18%  carbon  by  weight),  complete- 
ly endcapped  C18  reversed  phase  column  was 
eluted  with  an  aqueous  solution  of  30%  (v/v) 
acetonitrile  that  contained  0.001  M  concentration 
of  a  pH  4.6  acetate  buffer.  The  effluent  from  this 
column  was  monitored  at  280  nm.  The  minimum 
amount  detected,  when  monitoring  at  280  nm,  is 
100  ng  of  either  Silvex  or  2,4-D  in  the  injected 
sample.  A  second  isocratic  elution  system  avoided 
the  use  of  a  buffered  eluent  by  utilizing  a  high 
performance  reversed  phase  column  and  an  aque- 
ous methanol  (20%  v/v)  eluent.  This  second 
column  has  been  monitored  at  multiple  wave- 
lengths with  a  diode  array  detector.  The  sensitivity 
of  detection  can  be  greatly  increased  at  wave- 
lengths below  240  nm;  however,  any  real  sample 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants — Group  5A 


must  be  very  clean  in  order  to  avoid  interferences 
when  monitoring  below  230  nm.  Thus  monitoring 
at  280  nm  is  probably  optimal  for  real  environmen- 
tal samples.  At  this  wavelength  the  detectable  con- 
centration of  either  herbicide  in  the  solution  being 
injected  is  5  ppm  for  a  20  microliter  injection. 
(Author's  abstract) 
W88-09054 


MONITORING  TO  SUPPORT  RISK  ASSESS- 
MENTS AT  HAZARDOUS  WASTE  SITES, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09062 


PESTICIDES:  MINIMIZING  THE  RISKS. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09082 


MONITOR  WELL  INSTALLATION  AT  K-1407- 
B  AND  K-1407-C  SURFACE  IMPOUNDMENTS 
AT  THE  OAK  RIDGE  GASEOUS  DIFFUSION 
PLANT, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09086 


SAFETY  EVALUATION  OF  PESTICIDES  IN 
GROUND  WATER, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 

D.  D.  Sumner,  and  J.  T.  Stevens. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American   Chemical    Society,    Washington,    DC. 
1986.  p  436-444,  2  tab,  36  ref. 

Descriptors:  'Pesticides,  'Water  quality  standards, 
•Water  quality,  *Water  quality  control,  ♦Ground- 
water, 'Pollutant  identification,  Safety,  Ground- 
water pollution,  Evaluation,  Toxicity. 

As  the  sensitivity  of  analytical  methods  increases, 
more  instances  of  pesticide  detection  in  ground- 
water will  occur.  In  order  to  avoid  a  series  of  crisis 
situations,  it  is  necessary  that  standardized  proce- 
dures for  the  identification  of  safe  levels  of  chemi- 
cals in  groundwater  be  established.  The  same  basic 
principles  used  to  establish  safe  levels  in  food,  can 
be  used  to  establish  safe  levels  in  groundwater.  The 
methods  used  by  the  National  Academy  of  Sci- 
ences to  establish  an  Acceptable  Daily  Intake 
(ADI)  and  the  National  Agricultural  Chemical  As- 
sociation which  used  an  EPA  database  to  make 
safe  level  recommendations  are  discussed.  It  is 
suggested  that  the  setting  of  acceptable  levels  at 
zero  or  limits  of  detection,  should  be  avoided  since 
practical  considerations  preclude  these  approaches. 
It  is  also  recommended  that  in  order  to  avoid  a 
crisis  every  time  a  pesticide  is  detected  in  the 
groundwater,  maximum  acceptable  levels,  based 
on  toxicology  data  which  is  independent  of  analyti- 
cal technique,  be  set  before  samples  are  analyzed. 
(See  also  W88-09089)  (Wood-PTT) 
W88-09112 


GROUND  WATER  CONTAMINATION  BY 
TOXIC  SUBSTANCES:  A  CALIFORNIA  AS- 
SESSMENT, 

California  State  Water  Resources  Control  Board, 
Scaramento.  Pollutant  Investigations  Branch. 
D.  B.  Cohen. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  499-529,  12  fig,  3  tab,  28  ref. 

Descriptors:  'Pesticides,  'Water  quality  control, 
•Water  quality,  'Pollutant  identification,  'Moni- 
toring, 'Groundwater  pollution,  'Toxicity,  'Legal 
aspects,  Legislation,  Regulations,  Agricultural 
chemicals,  Groundwater,  California,  Pesticide  tox- 
icity, Risks,  Water  quality  management,  Nemati- 
cides,  Hot  Spots  Program,  l,2-dibromo-3-chloro- 
propane. 

Overoptimistic  risk  perception,  coupled  with  inad- 
equate risk  assessment,  has  led  to  underprotective 
risk  management  of  toxic  chemicals  in  groundwat- 


er. In  California,  soil  nematicides  like  1,2-dibromo- 
3-chloropropane  (DBCP),  are  a  particular  concern. 
DBCP  use  was  banned  in  1977,  yet  it  is  still  found 
in  over  2500  wells.  An  estimated  700,000  people  in 
32  towns  are  either  drinking  water  with  measura- 
ble levels  of  DBCP  or  have  had  to  seek  alternative 
water  supplies.  Over  50  other  pesticides  including 
1,2-D,  EDB,  and  aldicarb  were  found  in  California 
groundwater  from  both  point  and  nonpoint 
sources.  Future  risk  management  strategies  must  be 
based  on  a  more  conservative  risk  perception  ap- 
proach. California  Water  Resources  Control 
Board's  groundwater  'hot  spots'  program,  an  ex- 
ample of  a  systematic  method  for  identifying 
emerging  groundwater  contamination  problems 
before  they  become  environmental  crises,  is  de- 
scribed. It  is  based  on  screening,  ranking,  and 
assessing  chemicals  and  sites  likely  to  contain  con- 
taminated soil  and  groundwater  using  toxicology, 
physical  and  chemical  characteristics,  and  environ- 
mental fate  information  for  evaluating  individual 
chemicals  and  amount  of  chemical  applied,  well 
logs,  hydrogeology,  and  other  data  for  site  rating. 
(See  also  W88-09089)  (Wood-PTT) 
W88-09116 


FIELD  MEASUREMENT  OF  POLYCHLORI- 
NATED  BIPHENYLS  IN  SOIL  AND  SEDI- 
MENT USING  A  PORTABLE  GAS  CHRO- 
MATOGRAPH, 

Environmental    Protection    Agency,    Lexington, 

MA.  Region  1 

T.  M.  Spittler. 

IN:     Environmental     Sampling     for     Hazardous 

Wastes.  American  Chemical  Society,  Washington, 

DC.  1984.  p  37-42,  7  fig. 

Descriptors:  'Gas  chromatography,  'Pollutant 
identification,  'Measuring  techniques,  'Polychlori- 
nated  biphenyls,  'Soil  contamination,  'Sediment 
contamination,  Sediments,  Reproducibility,  Detec- 
tion limits,  Field  tests,  Measuring  instruments. 

The  EPA  Region  1  Laboratory  at  Lexington,  Mas- 
sachusetts, developed  a  rapid  field  method  for 
measuring  the  presence  of  PCBs  in  soil  and  sedi- 
ments. The  analytical  technique  is  gas  chromatog- 
raphy using  the  linearized  electron  capture  detec- 
tor (GC/EC).  If  preheated  using  AC  power,  the 
oven  can  maintain  200  C  for  8  hours  on  battery 
operation  and  the  batteries  can  be  recharged  over- 
night for  additional  8  hour  periods  of  use.  For  PCB 
measurements  a  4  foot  by  1/8  inch  stainless  steel 
column  packed  with  3%  SE-30  on  80/100  mesh 
chromosorb  W-HP  was  used.  Various  solvent  mix- 
tures were  tested  for  extraction  efficiency  and 
water:methanol:hexane  (1:4:5)  gave  almost  com- 
plete recovery  of  the  test  sample  of  Arochlor  1242 
from  dry  sediment.  Reproducible  measurements  at 
PCB  levels  ranging  from  less  than  .2  ppm  to  24,000 
ppm  of  Alochlor  1254  were  obtained  in  the  field 
with  most  sample  runs  completed  in  less  than  9 
minutes  each.  (See  also  W88-09120)  (Wood-PTT) 
W88-09124 


STATISTICAL  METHODS  IN  ENVIRONMEN- 
TAL SAMPLING, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09125 


QUALITY    ASSURANCE   FOR   A    MEASURE- 
MENT PROGRAM, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09126 


DETECTING    ELEVATED    CONTAMINATION 
BY  COMPARISONS  WITH  BACKGROUND, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09128 


SUBSURFACE  HYDROCARBON  SPILL,  IDEN- 
TIFICATION AND  RECOVERY, 

J.  R.  Quince. 

IN:  Proceedings  of  the  Third  National  Symposium 

on  Aquifer  Restoration  and  Ground-Water  Moni- 


toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  47-50. 

Descriptors:  'Water  pollution  treatment,  'Hydro- 
carbons, 'Groundwater  pollution,  'French  drains, 
•Oil  spills,  'Cleanup  operations,  'Monitoring, 
'Storage  tanks,  'Path  of  Pollutants,  Remedies, 
Waste  recovery,  Artificial  recharge,  Hydraulic  en- 
gineering, Wells,  Surfactants,  Barriers. 

Many  of  the  old  and  deteriorating  storage  and 
distribution  systems  for  hydrocarbons  represent 
actual  and  potential  sources  of  serious  environmen- 
tal contamination.  Hydrocarbon  losses  can  poten- 
tially occur  during  raw  material  exploration  and 
development,  crude  oil  transportation,  storage  and 
refinement,  and  subsequent  product  distribution, 
storage  and  use.  Periodic  monitoring  and  testing  of 
underground  storage  tanks  is  critical,  and  should 
include,  per  a  program  developed  by  O.H.  Materi- 
als Co.,  historical  review  of  information,  fuel  qual- 
ity testing,  and  regular  equipment  maintenance. 
Two  critical  aspects  of  spill  identification  are 
source  of  contamination  and  defining  of  site  hydro- 
geologic  conditions  and  the  lateral  and  vertical 
extent  of  the  spill.  Investigative  considerations 
should  include  the  migration  pathways,  product 
volume  and  static  groundwater  levels.  Remedial 
action  must  involve  the  use  of  French  drains  in- 
stalled downgradient  of  the  spill,  recovery  wells 
utilizing  a  single  pump,  artificial  recharge,  hydrau- 
lic barriers,  use  of  surfactants  for  the  removal  of 
residue,  and  use  of  an  oil-water  separation  treat- 
ment. (See  also  W88-09129)  (Friedmann-PTT) 
W88-09135 


DEALING  WITH  THE  PROBLEM  OF  OBTAIN- 
ING ACCURATE  GROUND- WATER  QUALITY 
ANALYTICAL  RESULTS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09162 


INACCURATE    WATER-QUALITY    DATA    IN 
GROUND-WATER  STUDIES, 

Western  Water  Consultants,  Inc.,  Sheridan,  WY. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09163 


CORRELATION  OF  GEOPHYSICAL  AND  OR- 
GANIC VAPOR  ANALYZER  DATA  OVER  A 
CONDUCTIVE  PLUME  CONTAINING  VOLA- 
TILE ORGANICS, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09178 


UTILDLATION  OF  SELECTIVE  DISSOLUTION 
METHODS  FOR  ASSESSING  137-CS  MOBILI- 
TY AND  BIOAVAILABILITY, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09213 


USE  OF  STATIC  SOIL  VAPOR  COLLECTORS 
TO  IDENTIFY  SUBSURFACE  CONTAMINA- 
TION IN  SOUTHERN  CALIFORNIA  GROUND 
WATER  BASINS, 

Mills  (William  B.)  and  Associates,  Placentia,  CA. 
W.  R.  Mills. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  71-87.  8  fig,  3  ref. 

Descriptors:  'Soil  gases,  'Analytical  methods, 
'Sampling  devices,  'Groundwater  monitoring, 
'Groundwater  pollution,  'Organic  compounds, 
'Chlorinated  hydrocarbons,  Surface  drainage,  In- 
filtration, Economic  aspects,  Performance  evalua- 
tion, Aquifers,  Rainfall,  Groundwater,  California, 
Tetrachloroethylene,  Perchloroethylene,  Costs. 

A  direct  method  for  trapping  and  detecting  vola- 
tile organic  compounds  contained  in  the  soil  pore 
atmosphere  to  confirm  and  detect  subsurface  con- 
tamination consists  of  a  static  trapping  device 
which  is  placed  just  below  the  ground  surface  and 
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left  in  the  ground  for  a  period  of  three  to  six  weeks 
to  ensure  time-integrated  collection  of  gas  flux 
data.  Soil  gas  surveys  were  conducted  near  an 
active  military  airfield  in  Orange  County,  Califor- 
nia. In  the  first  survey,  about  50  collectors  were 
implanted  over  a  four  square  mile  area.  Results 
from  the  survey  were  inconclusive  in  identifying 
the  source  and  extent  of  low  level  tetrachloroethy- 
lene  (TCE)  groundwater  contamination  detected 
in  two  irrigation  wells  located  down  hydraulic 
gradient  from  the  military  installation.  Survey  re- 
sults, however,  identified  (PCE)  perchloroethylene 
contamination  associated  with  all  four  surface 
water  drainage  courses  serving  the  military  instal- 
lation. The  inability  of  the  soil  gas  collectors  to 
detect  TCE  was  attributed  to  low  concentrations 
of  contaminants,  fine  grained  soils,  and  frequent 
applications  of  irrigation  water  in  the  study  area. 
Soil  gas  survey  results  at  the  San  Bernardino  site 
confirmed  known  groundwater  contamination 
(TCE  and  PCE),  and  provided  preliminary  infor- 
mation on  potential  subsurface  contamination  at 
two  proposed  well  sites.  Rainfall  infiltration  ap- 
peared to  affect  and  retard  the  soil  gas  collection 
process  at  the  start  of  the  investigation.  The  static 
soil  gas  collection  and  identification  technique  has 
proven  to  be  a  useful  and  cost-effective  means  of 
determining  contamination  over  large  areas.  If 
viewed  as  a  reconnaissance  investigative  tool,  the 
method  can  provide  a  basis  for  remedial  action  and 
reduce  overall  exploratory  costs  when  properly 
supplemented  with  conventional  drilling  and  sam- 
pling programs.  (See  also  W88-09283)  (Author's 
abstract) 
W88-09290 


EFFECTS  OF  FILTRATION  METHOD  AND 
SAMPLING  DEVICES  ON  INORGANIC 
CHEMISTRY  OF  SAMPLED  WELL  WATER, 

RMT,  Inc.,  Madison,  WI. 

T.  R.  Stolzenburg,  and  D.  G.  Nichols. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on    Aquifer    Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well   Association, 

Dublin,  OH.  1986.  p  216-234.  5  fig,  3  tab,  19  ref. 

Descriptors:  'Iron,  'Filtration,  'Analytical  meth- 
ods, 'Sampling  devices,  'Trace  metals,  'Water 
chemistry,  'Water  quality,  'Alkaline  water,  Per- 
meability coefficient,  Pumps,  Groundwater  moni- 
toring, Monitoring  wells,  Hydrology,  Geohydro- 
logy,  Aquifers,  Performance  evaluation,  Oxidation- 
reduction  potential,  Groundwater. 

A  laboratory  experiment  was  conducted  to  deter- 
mine the  effect  of  sampling  device  type  and  filtra- 
tion method  on  dissolved  iron  and  trace  metal 
concentrations  sampled  from  a  well.  In  particular, 
the  experiment  simulated  a  shallow,  slightly  alka- 
line, chemically  reducing  well  water  situation.  The 
sampling  devices  tested  included:  bailer,  peristaltic 
pump,  bladder  pump,  vacuum  pump,  gas  drive 
pump,  nitrogen  lift  pump,  air  lift  pump,  surface 
centrifugal    pump,    and    submersible    centrifugal 

f>ump.  The  filtration  methods  tested  included  on- 
ine  filtration,  vacuum  filtration  following  transfer 
from  a  holding  vessel,  and  the  same  vacuum  filtra- 
tion procedure  after  a  10-minute  holding  time. 
Turbulence  and  mixing  of  sample  water  with  the 
atmosphere  causes  aeration  and  oxidation  of  dis- 
solved ferrous  to  ferric  iron.  Ferric  iron  rapidly 
precipitates  as  amorphous  iron  hydroxide  and  can 
adsorb  other  dissolved  trace  metals;  hence,  transfer 
of  sample  water  before  filtration  can  cause  losses  of 
dissolved  metals.  In  fact  the  results  of  the  experi- 
ment showed  that  the  filtration  step  can  cause  at 
least  as  much  sample  disturbance  as  the  sampling 
device  itself.  In-line  filtration  is  preferable  to  meth- 
ods which  require  transfer  of  sampled  water  prior 
to  filtration.  (See  also  W88-09283)  (Author's  ab- 
stract) 
W88-09299 


FIELD  EVALUATION  OF  GROUND  WATER 
SAMPLING  DEVICES  FOR  VOLATILE  OR- 
GANIC COMPOUNDS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

C  F.  Muska,  W.  P.  Colven,  V.  D.  Jones,  J.  T. 
Scogin,  and  B.  B.  Looney. 


IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  235-246.  DOE  Contract  DE- 
AC09-765ROOOO1. 

Descriptors:  'Sampling  devices,  'Measuring  in- 
struments, 'Groundwater  monitoring,  'Ground- 
water pollution,  'Monitoring  wells,  'Organic  com- 
pounds, 'Chlorinated  hydrocarbons,  Analytical 
methods,  Economic  aspects,  Statistical  methods, 
Data  interpretation,  Aquifers,  Performance  evalua- 
tion, Geohydrology,  Savannah  River  Plant,  Hy- 
drology, Design  criteria,  Design  standards, 
Groundwater,  South  Carolina,  Trichloroethylene, 
Tetrachloroethylene. 

The  purpose  of  this  study  was  to  evaluate  both 
commercial  and  developmental  groundwater  sam- 
pling devices  as  part  of  an  ongoing  groundwater 
contamination  investigation  and  remediation  pro- 
gram at  the  Savannah  River  Plant  (SRP).  Ground- 
water samples  were  collected  using  six  types  of 
sampling  devices  in  monitoring  wells  of  different 
depths  and  concentrations  of  volatile  organic  con- 
taminants (primarily  trichloroethylene  and  tetrach- 
loroethylene). The  study  matrix  was  designed  to 
compare  statistically  the  results  of  each  sampling 
device  under  the  test  conditions.  Quantitative  and 
qualitative  evaluation  criteria  were  used  to  deter- 
mine the  relative  performance  of  each  device.  Two 
categories  of  sampling  devices  were  evaluated  in 
this  field  study,  positive  displacement  pumps  and 
grab  samplers.  The  positive  displacement  pumps 
consisted  of  a  centrifugal  pump  and  a  bladder 
pump.  The  grab  samplers  tested  were  a  syringe 
sampler,  a  dual-check  valve  bailer,  a  surface  bomb 
sampler,  and  a  pressurized  bailer.  Preliminary  stud- 
ies were  conducted  to  establish  the  analytical  and 
sampling  variability  associated  with  each  device. 
All  six  devices  were  then  used  to  collect  ground- 
water samples  in  water  table  (unconfined),  semi- 
confined  aquifer,  and  confined  aquifer  monitoring 
wells.  Results  were  evaluated  against  a  set  of  crite- 
ria which  included  intrasampling  device  variability 
(precision),  volatile  organic  concentration  (accura- 
cy), sampling  and  analytical  logistics,  and  cost. 
The  study  showed  that,  by  using  careful  and  repro- 
ducible procedures,  overall  sampling  variability  is 
low  regardless  of  sampling  device.  Depending  on 
the  situation,  the  study  demonstrated  that  sampling 
logistics  and  cost  criteria  outweigh  small  quantita- 
tive differences  in  the  selection  of  a  sampling 
device.  (See  also  W88-09283)  (Author's  abstract) 
W88-09300 


GROUND  WATER  SAMPLING  WITHOUT 
WELLS, 

Montgomery   (J.M.)   Consulting  Engineers,   Inc., 
Irvine,  CA. 
K.  E.  Cordry. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  262-271.  4  fig. 

Descriptors:  'Drilling,  'Hydropunch,  'Ground- 
water monitoring,  'Analytical  methods,  'Monitor- 
ing wells,  'Sampling,  'Sampling  devices,  'Measur- 
ing instruments,  Groundwater  management,  Path 
of  pollutants,  Geohydrology,  Hydrology,  Eco- 
nomic aspects,  Performance  evaluation,  Aquifers, 
Groundwater. 

A  new  groundwater  sampling  system  (the  Hydro- 
punch)  has  been  developed  which  provides  a 
rapid,  cost-effective  means  to  determine  the  pres- 
ence of  groundwater  contamination,  to  define  the 
vertical  and  horizontal  extent  of  contamination  and 
to  accurately  quantify  the  concentration  of  pollut- 
ants in  the  groundwater.  The  sampling  tool  pro- 
vides a  discrete,  chemically  representative  ground- 
water sample  without  drilling,  installation,  devel- 
opment and  sampling  of  a  groundwater  monitoring 
well.  A  1  liter  groundwater  sample  consistent  with 
sampling  requirements  for  the  analysis  of  volatile 
and  extractable  organic  and  heavy  metal  priority 
pollutants  is  provided  by  the  new  system.  The  tool 
can  be  used  to  eliminate  unneeded  monitoring 
wells  and  to  optimize  the  location  of  those  that  are 


required  for  permanent  groundwater  monitorin 
purposes.  The  Hydropunch  is  designed  to  be  used 
in  two  modes.  Where  the  site  geology  is  suitable 
for  cone  penetrometer  soundings  (normally  char- 
acterized by  relatively  soft,  fine  to  medium  tex- 
tured soils),  the  sampling  tool  can  be  rapidly 
pushed  to  the  desired  sampling  depth  by  the  pene- 
trometer rig.  When  used  in  this  manner,  the  Hy- 
dropunch can  typically  collect  a  groundwater 
sample  from  5  to  over  70  feet  below  the  ground 
surface  in  less  than  1  hour.  Unlike  conventional 
monitor  well  installations,  use  of  the  Hydropunch 
system  with  a  cone  penetrometer  rig  results  in 
minimal  impact  to  the  surrounding  environment. 
The  new  system  does  not  produce  drill  cuttings, 
eliminating  the  need  for  disposal  of  contaminated 
soils  and  greatly  reducing  clean-up  and  decontami- 
nation costs.  (See  also  W88-09283)  (Author's  ab- 
stract) 
W88-09302 


USE  OF  ONSITE  ANALYTICAL  LABORATO- 
RY INSTRUMENTATION  TO  DETERMINE 
THE  EXTENT  OF  CONTAMINATION  AT  A 
HAZARDOUS  WASTE  SITE, 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
C.  H.  Lee,  P.  G.  Johnson,  and  R.  C  Johnson. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  272-286.  7  fig,  3  ref. 

Descriptors:  'Mobile  laboratories,  'Hazardous 
wastes,  'Groundwater  monitoring,  'Groundwatei 
pollution,  'Monitoring  wells,  'Analytical  methods, 
'Measuring  instruments,  'Field  tests,  'Sampling 
devices,  Organic  compounds,  Chlorinated  hydro- 
carbons,  Detection  limits,  Economic  aspects,  Re- 
medial investigations,  Contract  Laboratories  Pro- 
gram, Feasibility  studies,  Phenols,  Groundwater 

In  EPA  Region  IV,  a  remedial  investigation  wa! 
recently  completed  at  a  wood  preserving  site  foi 
EPA  using  a  different  concept  in  order  to  com 
plete  the  remedial  investigations/feasibility  studie: 
in  approximately  one  year.  The  extent  of  pentach 
lorophenol  (PCP)  contaminated  soil  and  ground 
water  was  determined  in  only  one  drilling,  sam 
pling,  and  analytical  episode  through  the  use  o 
analytical  instruments  in  an  onsite  trailer  especiallj 
equipped  for  field  applications  on  contaminate( 
waste  sites.  Various  portable  field  instruments 
such  as  an  HNu,  organic  vapor  analyzer  (OVA) 
X-ray  fluorescence,  infra-red  (IR),  ultra  viole 
(UV),  and  gas  chromatograph  (GC),  were  evaluat 
ed  for  analyses  of  PCP,  and  metals.  Analysis  proto 
cols  and  detection  limits  were  determined  for  eacl 
instrument  so  that  extent  of  contamination  screen 
ing  could  be  completed  with  a  minimum  of  re 
quired  Contract  Laboratories  Program  laborator 
analyses.  The  rapid  turnaround  time  afforded  b; 
such  onsite  testing  facilities  totally  dedicated  to  th 
project  resulted  in  considerable  savings  in  analyti 
cal  costs,  in  mobilization  costs  for  drilling  crew 
and  field  sampling  teams,  equipment  rental  costs 
and  sample  shipping.  The  concept  also  resulted  ii 
reduction  in  total  project  time  of  at  least  6  months 
(See  also  W88-09283)  (Author's  abstract) 
W88-09303 


RAPID  GROUND  WATER  ASSESSMEN 
USING  A  MOBILE  LABORATORY, 

O.H.  Materials  Corp.,  Findlay,  OH. 
T.  E.  Gran,  J.  D.  Johnston,  and  G.  B.  Reedy. 
IN:  Proceedings  of  the  Sixth  National  Symposiur 
and  Exposition  on  Aquifer  Restoration  an 
Ground  Water  Monitoring.  Columbus,  Ohio.  Ma 
19-22,  1986.  National  Water  Well  Associatioi 
Dublin,  OH.  1986.  p  287-290. 

Descriptors:  'Mobile  laboratories,  'Landfills,  *Ai 
alytical  methods,  'Sampling  devices,  'Measurin 
instruments,  'Groundwater  monitoring,  'Grount 
water  pollution,  Economic  aspects,  Performanc 
evaluation,  Organic  compounds,  Aquifers,  Mon 
toring  wells,  National  Priorities  List,  Contrac 
Laboratories  Program,  Groundwater. 
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In  an  effort  to  speed  the  evaluation  of  potential 
waste  sites  for  inclusion  on  the  National  Priorities 
List  (NPL),  EPA  Region  IV  implemented  a  pro- 
gram using  mobile  analytical  laboratories  to  expe- 
dite sampling,  analysis,  and  data  reduction.  The 
concept,  developed  with  OHM,  uses  a  dedicated, 
centrally-located  mobile  laboratory  and  allows 
sampling  teams  to  focus  work  efforts  in  a  specific 
geographic  area.  This  paper  describes  the  ap- 
proach taken  and  the  conclusions  drawn  concern- 
ing this  type  of  program.  The  goal  of  this  project 
was  to  rapidly  screen  up  to  one  hundred  sites  and 
determine  if  further  in-depth  analysis  was  warrant- 
ed to  designate  the  sites  for  the  NPL.  Normally, 
these  samples  would  be  sent  to  the  Region's  ESD 
or  participating  laboratories  in  the  Contract  Lab- 
oratories Program  (CLP)  for  comprehensive  anal- 
ysis. However,  many  samples  submitted  in  past 
years  showed  little  or  no  contamination.  This  in- 
formation was  derived  only  after  the  relatively 
high  cost  and  long  time  frame  required  to  provide 
the  comprehensive  laboratory  services  offered  by 
CLP.  The  mobile  laboratory  screening  program 
offers  an  interim  service  which  differentiates  be- 
tween 'problem'  sites  and  those  requiring  little  or 
no  attention.  In  most  cases,  the  inorganic  analytical 
data  can  be  used  to  list  sites  directly  on  the  NPL. 
Those  sites  which  were  contaminated  with  organ- 
ics  only  are  targeted  for  a  limited  resampling  using 
the  mobile  laboratory  data  as  sampling  location 
indicators.  These  follow-up  samples  are  analyzed 
at  the  Regional  ESD  or  sent  through  the  CLP 
program.  Those  sites  which  were  determined 
'clean'  are  removed  from  further  consideration. 
(See  also  W88-09283)  (Author's  abstract) 
W88-09304 


RATIONALE  FOR  FILTRATION  OF  GROUND 
WATER  SAMPLES, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09305 


SHOULD  GROUND  WATER  SAMPLES  FROM 
MONITORING  WELLS  BE  FILTERED 
BEFORE  LABORATORY  ANALYSIS,  YES  AND 
NO, 

New  Jersey  Dept.  of  Environmental  Protection, 
Trenton. 
J.  J.  Trela. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  295-300.  5  ref. 

Descriptors:  'Filtration,  'Chemical  analysis,  'Ana- 
lytical methods,  'Monitoring  wells,  'Sampling  de- 
vices, 'Measuring  instruments,  'Groundwater 
monitoring,  'Groundwater  pollution,  Data  inter- 
pretation, Monitoring  wells,  Aquifers,  Groundwat- 
er. 

Sample  filtration  is  not  the  correct  solution  for 
deteriorated,  poorly-developed  or  poorly  con- 
structed wells  that  produce  turbid  samples.  Post- 
sampling  precipitates  should  be  redissolved  by 
acidification  and  not  filtered.  In  the  limited  number 
of  legitimate  cases  where  turbidity  is  a  problem, 
split  samples  should  be  collected  and  a  filtered 
sample  should  only  be  analyzed  when  there  is  a 
regulatory  or  public  health  reason  to  do  so.  Simple 
'yes  or  no'  mechanical  procedures  should  not  be 
used  to  address  the  filtering  of  groundwater  sam- 
ples. Documentation  should  be  required  of  the 
actual  procedures  used  under  given  circumstances 
so  that  analytical  results  may  be  properly  interpret- 
ed. (See  also  W88-09283)  (Author's  abstract) 
W88-09306 


POSITIVE  ASPECTS  OF  SAMPLE  FILTRA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
R.  M.  Burger. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  301-314.  15  fig,  5  ref. 


Descriptors:  'Filtration,  'Chemical  analysis,  'Ana- 
lytical methods,  'Water  analysis,  'Sampling  de- 
vices, 'Measuring  instruments,  'Groundwater 
monitoring,  'Groundwater  pollution,  'Monitoring 
wells,  Groundwater  management,  Aquifers,  Com- 
parison studies,  Field  tests,  Geohydrology,  Sedi- 
ment transport,  New  England,  Groundwater. 

A  comparison  was  made  of  filtered  and  unfiltered 
groundwater  samples  from  20  monitoring  wells 
from  five  different  sites  located  in  northern  New 
England.  A  review  of  these  data  indicates  that  field 
filtration  appears  to  substantially  decrease  the  con- 
centrations of  the  chemical  parameters  analyzed. 
The  effect  of  field  filtration  on  the  chemical  data 
also  appears  directly  related  to  the  monitoring  well 
geology.  Those  wells  situated  in  fine-grained  silts 
and  clays  are  impacted  most  by  filtration,  while 
bedrock  wells  show  less  of  an  impact  from  field 
filtration.  Field  filtration  may  mitigate  the  effect  of 
monitoring  wells  placed  in  geologic  materials  not 
suitable  for  producing  low  turbidity  and  suspended 
solids  samples.  The  use  of  field  filtration  may  also 
provide  consistent  chemical  data  from  wells  that 
because  of  the  geology  or  variations  from  sampling 
protocol  have  varying  levels  of  sedimentation  or 
turbidity  over  the  course  of  a  year.  (See  also  W88- 
09283)  (Author's  abstract) 
W88-09307 


METHOD  FOR  CHARACTERIZING  VOLA- 
TILE ORGANIC  COMPOUND  CONCENTRA- 
TIONS IN  SHALLOW  SOILS, 

Kennedy/Jenks/Chilton,  Irvine,  CA. 

J.  E.  Norris,  and  D.  K.  Garfield. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and    Exposition    on     Aquifer    Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well   Association, 

Dublin,  OH.  1986.  p  560-579.  4  fig,  2  tab. 

Descriptors:  'Soil  gases,  'Drilling,  'Soil  contami- 
nation, 'Portable  sampling  devices,  'Organic  com- 
pounds, 'Analytical  methods,  'Sampling  devices, 
'Measuring  instruments,  'Chromatography, 
'Spectrophotometry,  Detection  limits,  Path  of  pol- 
lutants, Chemical  analysis,  Data  interpretation, 
Groundwater,  Groundwater  pollution,  Ground- 
water monitoring,  Perchloroethylene,  Soil  temper- 
ature, Soil  water. 

The  traditional  approach  to  the  initial  characteriza- 
tion of  soils  contaminated  by  volatile  organic  com- 
pounds (VOCs)  has  been  the  implementation  of 
drilling  and  sampling  programs  with  subsequent 
analysis  of  selected  samples  in  the  laboratory  by 
gas  chromatography  (GC)  or  gas  chromatography 
with  mass  spectrometry.  This  paper  describes  a 
method  that  can  be  used  to  cost-effectively  screen 
shallow  soils  over  a  large  area  for  VOC  concentra- 
tions without  the  use  of  sophisticated  laboratory 
and  drilling  equipment.  The  method  was  devel- 
oped for  use  at  a  site  where  contamination  of  fine- 
grained soil.  Analysis  procedures  are  presented 
that  describe  the  collection  of  a  shallow  soil  push 
core  and  measurement  of  headspace  concentrations 
of  organic  vapors  emitted  by  the  sample  core  when 
placed  in  a  sealed  container.  The  instruments  used 
to  measure  the  headspace  organic  vapor  concen- 
trations are  a  Century  System  Portable  Organic 
Vapor  Analyzer  Model  OVA- 128  with  an  organic 
vapor  detection  range  of  0.1  to  1,000  ppm  volume 
in  air  (calibrated  with  methane),  and  a  combustible 
gas  indicator  with  a  detection  range  of  0  to  100 
percent  gas  by  volume  in  air  (calibrated  with  meth- 
ane). Using  the  method,  investigators  may  rapidly 
hand  sample  and  analyze  samples  from  a  relatively 
large  number  of  sampling  locations.  The  method 
also  includes  determination  of  soil  temperature  and 
moisture  content  that  may  influence  subsurface 
migration  of  VOCs  and  can  be  qualitatively  used 
to  interpret  data.  Laboratory  analysis  of  selected 
samples  by  GC  can  be  used  to  facilitate  field  data 
interpretation.  The  application  of  the  method  to  a 
specific  case  history  involving  a  perchloroethylene 
discharge  beneath  a  building  floor  is  also  discussed. 
(See  also  W88-09283)  (Author's  abstract) 
W88-09325 


CHEMICAL  ANALYSIS  OF  WATER:  GENER- 
AL PRINCIPLES  AND  TECHNIQUES, 


Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09355 


CHEMICAL  AND  TOXICOLOGICAL  ASPECTS 
OF  SUPERFUND  SITE  CLEANUP, 

ENVIRON  Corp.,  Princeton,  NJ. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-09376 


SAMPLING  AND  ANALYSIS  OF  RAIN. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09387 


SIMULATED  PRECIPITATION  REFERENCE 
MATERIALS:  MEASUREMENT  OF  PH  AND 
ACIDITY, 

National  Bureau  of  Standards,  Washington,  DC. 
W.  F.  Koch,  and  G.  Marinenko. 
IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  10-17,  4  tab,  18  ref. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Hydrogen  ion  concentration,  'Acid  rain,  'Pre- 
cipitation, Acidity,  Monitoring,  Pollutant  identifi- 
cation, Physical  properties. 

The  Center  for  Analytical  Chemistry  of  the  Na- 
tional Bureau  of  Standards  has  prepared  and  ana- 
lyzed several  series  of  simulated  precipitation  ref- 
erence materials  to  be  used  as  a  means  of  intercali- 
brating  atmospheric  monitoring  stations.  In  addi- 
tion, research  has  shown  serious  errors  in  the  meas- 
urement of  pH  and  acidity  determined  in  solutions 
of  low-acidity  and  low-ionic  strength.  Contingent 
on  further  research  pH  measurements  of  acid  rain 
should  not  be  reported  with  greater  confidence 
than  0.1  pH  number.  Titrations  for  total  acidity 
should  be  performed  to  an  inflection  point  or  Gran 
plot  endpoint  and  not  to  a  fixed  pH  endpoint. 
Improved  measurement  protocols  and  reference 
standards  are  necessary  to  assure  measurement 
comparability  and  consistency  throughout  the 
nation.  (See  also  W88-09387)  (Author's  abstract) 
W88-09389 


PRACTICAL  QUALITY  CONTROL  OF  RAIN- 
WATER ANALYSES, 

College  of  William  and  Mary,  Williamsburg,  VA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09390 


ANALYSIS  OF  RAIN  BY  ION  CHROMATOG- 
RAPHY, 

Dionex  Corp.,  Sunnyvale,  CA. 
A.  W.  Fitchett. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  29-40,  14  fig,  3  tab,  4  ref. 

Descriptors:  'Water  analysis,  'Rain,  'Ion  chroma- 
tography, 'Chemical  analysis,  Pollutant  identifica- 
tion, Ion  exchange,  Anions,  Cations,  Water  sam- 
pling, Acid  rain,  Fluoride,  Chloride,  Phosphates, 
Nitrates,  Sulfate,  Sodium,  Ammonium,  Potassium, 
Calcium,  Magnesium. 

Ion  chromatography  (IC)  incorporates  ion  ex- 
change chromatography  coupled  to  eluent  sup- 
pression and  electrical  conductivity  detection  for 
the  sequential  elution  and  determination  of  anions 
or  cations.  In  the  area  of  rainwater  analysis,  IC 
offers  the  ability  to  determine  anion  and  cation 
profiles  at  below  parts  per  million  levels  in  very 
small  samples.  IC  is  being  used  in  several  rain 
sampling  networks  such  as  Environmental  Protec- 
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tion  Agency,  National  Oceanic  and  Atmospheric 
Administration,  and  the  U.S.  Geological  Survey. 
The  parameters  that  are  commonly  measured  by 
IC  in  rainwater  are  fluoride,  chloride,  phosphate, 
nitrate,  sulfate,  sodium,  ammonium,  potassium,  cal- 
cium, and  magnesium.  This  paper  deals  with  all 
aspects  of  IC  as  it  pertains  to  rainwater  analysis 
and  includes  theory  and  instrumentation  along 
with  sample  analysis.  Details  on  the  precision  and 
accuracy  of  the  technique  and  a  comparison  to 
other  methodology  are  shown.  (See  also  W88- 
09387)  (Author's  abstract) 
W88-09391 


ATMOSPHERIC  SULFUR  ANALYSIS  USING 
RATEOMETRIC  COLORIMETRY, 

Houston  Atlas,  Inc.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-09392 


APPLICATIONS    OF    WITHIN-EVENT    PRE- 
CIPITATION CHEMISTRY  MEASUREMENTS, 

Brookhaven  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09393 


DATA  COMPARABILITY:  AN  OBJECTIVE 
FOR  PRECIPITATION  CHEMISTRY  MONI- 
TORING, 

Southern  Co.  Services,  Inc.,  Birmingham,  AL. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09394 


SAMPLING,  ANALYTICAL,  AND  QUALITY 
ASSURANCE  PROTOCOLS  FOR  THE  NA- 
TIONAL ATMOSPHERIC  DEPOSITION  PRO- 
GRAM, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09395 


UPDATING    PROCESS    IN    PRECIPITATION 
QUALITY  NETWORKS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09396 


MANUAL  OF  GROUND-WATER  QUALITY 
SAMPLING  PROCEDURES, 

Robert   S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

M.  R.  Scalf,  J.  F.  McNabb,  W.  J.  Dunlap,  and  R. 

L.  Cosby. 

National   Water  Well   Association,   Worthington, 

Ohio.  1981.  93  p,  32  fig,  2  tab,  23  ref,  2  append. 

Descriptors:  'Groundwater  quality,  'Monitoring, 
•Water  sampling,  Geohydrology,  Water  pollution 
control,  Organic  compounds,  Inorganic  com- 
pounds, Microbiological  studies. 

Recent  environmental  legislation  has  recognized 
the  importance  of  groundwater  quality  protection 
and  the  stresses  that  man's  activities,  especially 
waste  disposal,  place  on  this  vital  national  re- 
source. To  provide  a  realistic  assessment  of  current 
and  potential  pollution  problems  and  a  rational 
basis  for  groundwater  quality  protection,  it  is  nec- 
essary to  collect  representative  samples  from  this 
remote  and  relatively  inaccessible  environment. 
This  report  presents  some  procedures  currently 
utilized  to  sample  groundwater  and  subsurface 
earth  materials  for  microbial  and  inorganic  and 
organic  chemical  parameters.  In  selecting  a  sam- 
pling procedure,  a  number  of  considerations  are 
described  based  on  the  objective  of  the  sampling 
program,  characteristics  of  pollutants,  nature  of 
pollution  source  and  geohydrology  of  the  area. 
Various  techniques  for  constructing  sampling  wells 
and  for  withdrawing  samples  are  described  with 
advantages  and  disadvantages  of  each  method 
listed.  For  situations  where  samples  of  subsurface 
earth  materials  are  required  to  assess  groundwater 
quality  threats  adequately  procedures  are  de- 
scribed for  collecting,  handling,  and  processing 
core  samples.  Finally  sample  preservation,  sample 


records,  and  chain  of  custody  procedures  are  dis- 
cussed. The  procedures  described  provide  a  basic 
capability  for  sampling  subsurface  environments. 
Additional  research  is  needed,  however,  to  further 
evaluate,  improve  and  extend  these  capabilities, 
especially  in  sampling  related  to  organic  chemical 
parameters.  (Author's  abstract) 
W88-09401 


PRINCIPLES    OF    ENVIRONMENTAL    SAM- 
PLING. 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09415 


OVERVIEW  OF  THE  SAMPLING  PROCESS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09416 


DEFINING    CONTROL    SITES    AND    BLANK 
SAMPLE  NEEDS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09417 


ASSESSING  AND  CONTROLLING  SAMPLE 
CONTAMINATION, 

Radian  Corp.,  Austin,  TX. 
D.  L.  Lewis. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  119-144,  4  fig,  3  tab, 
22  ref. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Water  sampling,  'Water  analysis,  'Sample  prepa- 
ration, 'Sample  preservation,  Contamination, 
Blanks,  Statistical  analysis,  Control  charts,  Errors. 

Sample  contamination  may  occur  during  collec- 
tion, transport  and  storage,  preparation,  and  analy- 
sis. Some  examples  are  groundwater  samples  con- 
taminated with  chemicals  and  fuels  used  in  well 
drilling,  nitrate  contamination  of  samples  filtered 
through  nitrate-cleaned  filters,  contaminated  rea- 
gents, and  rainfall  samples  contaminated  by  dry 
deposition.  Containers  are  another  major  source  of 
contamination.  Some  plastic  containers  have  signif- 
icant levels  of  leachable  trace  elements.  Glass  con- 
tainers used  in  organic  analysis  should  be  acid 
washed,  rinsed  with  organic-free  water,  and  heated 
in  a  muffle  furnace.  Cross-contamination  of  sam- 
ples stored  near  each  other  is  common.  Even 
single-step  analytical  procedures  offer  opportunity 
for  contamination,  namely  cleanup  cartridges,  fil- 
tration units,  glassware,  reagents,  syringes,  and  pi- 
pette tips.  Interferences  are  additive  (change  inter- 
cept but  not  slope  of  calibration  curve)  and  multi- 
plicative (change  slope  but  not  intercept  of  calibra- 
tion curve).  Dilution  can  cause  interference  in 
groundwater  sampling.  Blanks  are  useful  in  con- 
trolling sample  contamination  errors.  Types  of 
blanks  include  system  blank  (instrument  blank), 
solvent  blank  (calibration  blank),  reagent  blank 
(method  blank),  matched-matrix  blank,  sampling 
media  blank  (trip  blank),  and  equipment  blank. 
Shewhart  control  charts  are  effective  in  ongoing 
control  or  in  retrospective  assessment  of  blank 
measurements.  Control  charts  for  individual  meas- 
urements, or  X  charts,  are  most  appropriate  for 
blanks.  However,  other  systems  may  be  applicable 
under  certain  circumstances.  These  include  the  X 
bar  chart  (control  chart  for  means),  R  chart  (con- 
trol chart  for  ranges),  and  c  chart  (a  control  chart 
for  nonconformities).  (Cassar-PTT) 
W88-09418 


STORAGE   AND   PRESERVATION  OF  ENVI- 
RONMENTAL SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 
M.  P.  Maskarinec,  and  R.  L.  Moody. 
IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  145-155,  2  tab,  3  ref. 

Descriptors-  'Pollutant  identification,   'Sampling, 
'Water  sampling,  'Water  analysis,  'Sample  preser- 


vation, Sample  preparation,  Organic  compounds, 
Volatility,  Solvents,  Storage,  Errors. 

Preanalytical  holding  times  for  volatile  organic 
compounds  and  explosives  in  water  and  soil  were 
established  for  a  variety  of  storage  conditions.  Fac- 
tors considered  were  sample  matrix  (soil  or  liquid), 
level  of  contamination,  storage  conditions,  factors 
governing  loss  of  sample  integrity  (biological 
action,  chemical  action,  volatilization,  and  photo- 
degradation),  time  intervals,  and  concentration 
levels.  Results  showed  that  error  was  minimized 
by  fortifying  water  samples  before  aliquots  were 
taken.  For  soil  samples,  a  soil  aliquot  was  com- 
bined with  a  portion  of  fortified  water.  It  was  also 
discovered  that  vials  should  be  filled  with  no  head- 
space  and  stored  at  low  temperature.  (See  also 
W88-09415)  (Cassar-PTT) 
W88-09419 


EVALUATING  AND  PRESENTING  QUALITY 
ASSURANCE  SAMPLING  DATA, 

Research  Triangle  Inst.,  Research  Triangle  Park, 
NC. 

F.  Smith,  S.  Kulkarni,  L.  E.  Myers,  and  M.  J. 
Messner. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.    1988.  p   157-168,   11   ref. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Water  sampling,  'Water  analysis,  'Quality  con- 
trol, Errors,  Precision. 

This  paper  concerns  (1)  procedures  for  evaluating 
quality  assurance  information  for  sampling  and  (2) 
techniques  for  presenting  the  resulting  data  in  final 
reports.  The  five  data  quality  indicators  are  sensi- 
tive to  the  manner  in  which  sampling  is  carried 
out.  These  include  precision,  bias,  representative- 
ness, completeness,  and  comparability.  Require- 
ments for  reporting  each  of  these  are  given.  Total 
variability  of  monitoring  data  is  treated  in  terms  of 
three  sources  of  error:  sampling  design,  sampling 
implementation,  and  analysis.  (See  also  W88- 
09415)  (Cassar-PTT) 
W88-09420 


SAMPLING  WATERS:  THE  IMPACT  OF 
SAMPLE  VARIABILITY  ON  PLANNING  AND 
CONFIDENCE  LEVELS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 
and  Environmental  Toxicology. 
U.  M.  Cowgill. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  171-189,  9  tab,  27 
ref. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Water  sampling,  'Water  analysis,  Contamination, 
Blanks,  Ice,  Snow,  Dew,  Stratification,  Thermal 
stratification,  Chemical  stratification,  Errors,  Vari- 
ability, Planning,  Experimental  design,  Statistical 
analysis. 

Problems  associated  with  sampling  include  con- 
tamination from  sampling  equipment,  sorption  and 
leaching  of  contaminants  by  sampling  tool  materi- 
als, improper  choice  of  replication  number,  inad- 
equate frequency  of  sampling,  and  lack  of  proper 
blanks.  Problems  also  arise  from  the  type  of  water 
body  being  studied  (lakes,  rivers,  streams,  oceans, 
or  aquifers)  or  the  physical  state  of  the  sample 
(snow,  ice,  rain,  fog,  or  dew).  The  stratum  from 
which  the  sample  is  collected  is  of  utmost  impor- 
tance. For  example,  lakes  deeper  than  5  m  are 
usually  chemically  and/or  thermally  stratified.  A 
rapidly  flowing  river  of  considerable  depth  may 
exhibit  chemical  stratification  without  thermal 
stratification.  Ice  and  snow  composition  varies  ver- 
tically but  not  usually  horizontally  because  of  en- 
trapped plankton  or  atmospheric  deposition.  The 
elements  Ca,  Si,  Al,  P,  Ba,  Sr,  and  Mn  are  concen- 
trated in  ice  in  reference  to  the  surface  centimeter 
of  water,  but  this  relationship  is  not  the  case  for  Fe 
and  Ti.  The  chemical  composition  of  snow 
changes  considerably  upon  standing.  Sampling  of 
fresh  snowfall  would  reflect  the  atmospheric  con- 
ditions during  the  snowfall.  The  composition  of 
rainfall  is  also  highly  variable  with  time.  Sampling 
of  a  three-hour  rainfall  over  Pittsburgh,  Pennsylva- 
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nia.  showed  the  following  initial  and  final  param- 
eters: pH  1.2-5.1;  CI,  10.1-4.2  mg/liter;  sulfate, 
29.3-7.6  mg/liter;  boron,  0.18-0.08  mg/liter;  Na, 
5.8-2.4  mg/liter;  K,  0.61-0.25  mg/liter;  Mg,  2.75- 
0.38  mg/liter;  Ca,  3.05-0.25  mg/liter;  and  nitrogen, 
4.7-0.86  mg/liter.  Analysis  of  dew  and  fog  samples 
shows  large  coefficients  of  variation  with  time, 
strata,  and  horizontal  spacing.  Ocean  water  sam- 
pling has  problems  similar  to  that  of  stratified 
lakes,  with  the  near-shore  waters  showing  great 
variation  in  chemical  composition.  (See  also  W88- 
09415)  (Cassar-PTT) 
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ASSESSMENT  OF  MEASUREMENT  UNCER- 
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National  Bureau  of  Standards  (NEL),  Gaithers- 
burg,  MD. 
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Specification  of  quality  assurance  samples  is  dis- 
cussed for  sampling  and  measurement  error  having 
two  independent,  heteroscedastic  components. 
Each  component  is  heteroscedastic  because  its 
standard  deviation  depends  on  concentration.  This 
error  model  is  appropriate  for  environmental  stud- 
ies in  which  the  samples  are  measured  in  several 
batches  and  the  sample  concentrations  vary 
widely.  The  design  considered  specifies  that  a  du- 
plicate of  a  routine  sample  and  two  reference  sam- 
ples be  included  in  each  batch.  Some  batches  have 
reference  samples  with  the  same  concentration; 
others  do  not.  The  adequacy  of  this  design  depends 
on  the  number  of  batches,  on  the  relative  sizes  of 
the  within-batch  and  among-batch  error  compo- 
nents, and  on  the  concentrations  in  both  the  sam- 
ples of  interest  and  in  the  quality  assurance  sam- 
ples. (See  also  W88-09415)  (Author's  abstract) 
W88-09422 


MODERN  SAMPLING  EQUIPMENT:  DESIGN 
AND  APPLICATION, 

Isco,  Inc.,  Lincoln,  NE. 
L.  H.  Newburn. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  209-219,  1  fig,  14 
ref. 
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Important,  desirable  characteristics  of  automatic 
wastewater  samplers  and  guidelines  for  their  cor- 
rect application  are  presented.  The  ideal  sampler 
should  be  watertight,  explosion-proof,  thermally 
insulated,  field  repairable,  operable  on  both  ac  and 
dc  electrical  sources,  less  than  40  lb,  usable  in  a 
manhole,  capable  of  sampling  at  intervals  of  1  min 
to  at  least  4  hr,  capable  of  either  flow-proportional 
or  timed-interval  use,  convertible  from  sequential 
to  composite  sampling,  and  capable  of  multiplexing 
several  samples  into  one  bottle.  It  should  have  a 
0.25-inch  ID  suction  line  with  a  weighted  strainer, 
a  minimum  lift  of  20  ft,  a  system  for  locking,  and 
no  metal  parts  in  contact  with  the  sample.  The 
sampler  should  operate  at  temperatures  from  -30  to 
50  C  and  purge  the  sample  line  before  and  after 
sampling.  Representative  sample  collection  also 
depends  on  the  user's  knowledge  of  sampling  re- 
quirements and  the  equipment.  Studies  on  position- 
ing of  the  sample  intake(s)  indicate  that  single- 
point  intakes  are  not  satisfactory.  A  fixed  intake 
located  at  60%  of  the  stream  depth  in  an  area  of 
maximum  turbulence  and  having  an  intake  velocity 
equal  to  or  greater  than  the  average  wastewater 
velocity  at  the  sample  point  provides  the  most 
representative  sample.  The  strainer  should  not  be 
placed  on  the  bottom  of  the  stream  lest  the  sample 
be  artificially  enriched  in  sediments.  (See  also 
W88-09415)  (Cassar-PTT) 
W88-09423 


PRESERVATION  TECHNIQUES  FOR  ORGAN- 
IC AND  INORGANIC  COMPOUNDS  IN 
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Preservation  techniques  are  used  to  minimize 
changes  between  collection  and  analysis.  Physical 
changes  such  as  volatilization,  adsorption,  diffu- 
sion, and  precipitation,  and  chemical  changes  such 
as  photochemical  and  microbiological  degradation 
are  minimized  by  proper  preservation.  The  preser- 
vation process  encompasses  both  field  and  labora- 
tory activities  and  includes  techniques  such  as 
chemical  addition,  temperature  control,  and  the 
choice  of  sampling  containers.  The  lack  of  consist- 
ent, validated  guidelines  for  preservation  tech- 
niques and  holding  times  for  similar  sample  types 
has  resulted  in  uncertainty  among  those  who  rou- 
tinely collect  and  analyze  samples.  These  numer- 
ous and  often  conflicting  guidelines  affect  data 
quality,  laboratory  operations,  and  the  cost  of  ana- 
lytical determinations.  (See  also  W88-09415)  (Au- 
thor's abstract) 
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SAMPLING  GROUNDWATER  MONITORING 
WELLS:  SPECIAL  QUALITY  ASSURANCE 
AND  QUALITY  CONTROL  CONSIDER- 
ATIONS, 

IT  Corp.,  Austin,  TX. 
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Quality  assurance  and  quality  control  for  sampling 
groundwater  monitoring  wells  begins  by  defining 
the  hydrologic  and  geochemical  characteristics  of 
the  aquifer.  Variations  in  lithology,  permeability, 
and  geochemistry  of  naturally  occurring  waters 
within  the  aquifer  should  be  identified  and  taken 
into  account  when  designing  and  sampling  the 
groundwater  monitoring  wells,  and  when  drawing 
conclusions  based  on  the  analytical  data  of  the 
collected  sample.  Any  conclusions  should  also  take 
into  account  the  limitations  of  the  accuracy  of  the 
analytical  test  method  used  to  quantify  the  moni- 
tored species.  Other  factors  to  take  into  account 
are  sources  of  sample  alteration  that  include  the 
degree  of  well  purging  during  sampling,  contami- 
nation or  alteration  of  the  sample  by  the  sampling 
device,  and  absorption  of  air  contaminants  by  the 
sample  during  collection.  (See  also  W88-09415) 
(Author's  abstract) 
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This  paper  describes  specific  aspects  of  sampling  of 
industrial  wastewaters  and  receiving  streams.  Sedi- 
ment sampling  can  be  accomplished  by  bottom 
grab  sampling  or  core  sampling.  If  finely  divided 
particles  are  needed  in  the  sample,  the  core  sam- 


pler is  more  suitable.  For  collecting  fish,  the  serv- 
ices of  a  professional  fisherman  are  invaluable, 
especially  if  only  one  or  two  particular  species 
must  be  obtained.  Electric  shockers  and  slat  boxes 
offer  some  advantages  over  nets  and  trot  lines.  The 
whole  fish  should  be  frozen.  If  aluminum  foil  is 
used  to  wrap  the  fish,  it  should  be  thoroughly 
cleaned  with  methylene  chloride  to  remove  the 
organic  slip  agents.  High-speed  blenders  should 
not  be  used  for  homogenization  of  fish  tissue  be- 
cause lipids  tend  to  separate,  producing  a  nonho- 
mogenous  sample.  Industrial  wastewater  sampling 
can  be  done  with  grab  sampling,  composite  sam- 
pling, and  continual  sampling.  The  grab  sample  is 
least  representative.  However,  it  is  specified  for 
sampling  for  chloroform  and  other  chlorinated  or- 
ganics.  Nevertheless,  upstream  sampling,  which  is 
not  required  to  be  done  by  grab  sampling,  may  be 
done  with  the  automatic  compositing  sampler.  For 
receiving  water  sampling,  fixed  (continual  or  com- 
posite) samplers  are  usually  prohibited  in  navigable 
waters.  Therefore,  grab  sampling  from  a  boat  is 
generally  used.  The  spatial  gradient  technique  is 
good  for  choosing  sampling  locations  for  chemical 
constituent  analysis  as  long  as  possible  interfering 
factors  (mixing  zones,  plumes,)  tidal  effects,  etc. 
are  considered.  (See  also  W88-09415)  (Cassar- 
PTT) 
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The  sampling  of  groundwater  has  numerous  varia- 
bles that  affect  the  analytical  results.  These  varia- 
bles include  the  purging  volume,  the  time  interval 
between  purging  and  sampling  the  sample  treat- 
ment (filtration),  the  sample  storage  (oxidation 
conditions),  the  purging  methodology,  and  the 
placement  of  the  purging  device  relative  to  place- 
ment of  the  sampling  device  in  the  well.  Ground- 
water samples  cannot  contain  any  particulate 
matter  and  must  be  protected  from  air  at  all  times 
if  the  sample  is  to  be  truly  representative.  Since 
groundwater  is  nearly  oxygen-free,  the  dissolved 
ions  tend  to  be  in  their  most  reduced  state.  The 
main  considerations  in  proper  groundwater  sam- 
pling are  use  of  the  purge-volume  test,  consistent 
sampling  protocol,  anaerobic  sampling  and  han- 
dling conditions,  and  sample  filtration.  (See  also 
W88-09415)  (Cassar-PTT) 
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Problems  in  obtaining  representative  samples  of 
biota  are  related  to  the  large  variability  encoun- 
tered and  the  corresponding  uncertainties  in  the 
estimates.  Also,  the  distribution  of  values  (for  ex- 
ample, mercury  concentrations  in  fish)  may  not  be 
normal,  that  is  bell-shaped,  or  of  Gaussian  distribu- 
tion. To  reduce  the  uncertainties,  several  strategies 
may  be  applied:  increasing  the  number  of  units 
sampled  or  breaking  down  the  population  into 
distinct  subgroups.  The  distribution  of  the  individ- 
ual values  should  be  indicated.  For  biota,  the  vari- 
ous percentile  points  can  be  reported  along  with 
the  confidence  limits  derived  from  the  binomial 
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distribution.   The   final   results  of  sampling  biota 
may  well  be  an  average  plus  key  percentiles  of  the 
distribution  values.  (See  also  W88-09415)  (Cassar- 
PTT) 
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Biological  samples  are  notoriously  susceptible  to 
alterations  in  composition  due  to  decomposition. 
Even  inorganic  compounds  can  be  altered  by  fur- 
ther reactions.  Although  this  alteration  may  not 
affect  elemental  inorganic  determinations,  anion 
determinations  (nitrogen,  phosphorus,  and  sulfur 
compounds)  may  be  seriously  changed  by  oxida- 
tion-reduction reactions.  Proper  preservation 
methods  can  minimize  these  alterations.  These  may 
include  freezing,  pH  adjustments,  and  addition  of 
organic  solvents,  especially  if  the  solvent  will  be 
used  later  in  the  analytical  procedure.  Sometimes 
spiked  samples  are  stored  in  the  freezer  with  the 
collected  samples  to  plot  any  decomposition  or 
disappearance  of  an  organic  analyte  before  analy- 
sis. Glass  containers  with  inert  seals  or  cap  liners 
are  suitable  for  most  biological  samples,  although 
analytes  have  been  reported  to  decompose  or 
absorb  onto  a  glass  surface.  The  newer  polyethyl- 
ene and  polypropylene  containers  show  little  inter- 
ference with  analytical  methods.  If  a  sample  is 
extracted  and  stored  pending  analysis,  its  stability 
in  the  solvent  should  be  ascertained.  Ethyl  carba- 
mate is  stable  in  methylene  chloride  but  not  in  10% 
ethanol/water  or  ethyl  acetate.  Another  problem  is 
condensation  of  moisture  on  cold  samples  being 
processed.  (See  also  W88-09415)  (Cassar-PTT) 
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Solids,  sludges,  and  liquid  wastes  frequently  exhibit 
wide  variability  in  their  properties  and  chemical 
compositions.  Variations  in  the  sampling  program 
results  may  be  a  consequence  of  the  inherent  prop- 
erties of  the  materials  or  an  artifact  of  the  sampling 
process  itself.  An  example  is  evaluation  of  soil  at  a 
proposed  landfill  where  the  difficulty  of  collecting 
rocky  portions  may  result  in  an  undersampling  of 
that  horizon.  Goals  of  the  sampling  program  must 
be  determined.  For  example,  if  the  goal  of  soil 
sampling  at  a  former  waste  lagoon  is  to  determine 
how  much  contaminated  soil  must  be  removed, 
sampling  at  1-ft  intervals  is  satisfactory,  consider- 
ing the  scale  of  the  excavation  equipment.  The 
most  critical  or  sensitive  parameters  must  be 
chosen  to  narrow  the  sampling  program  to  a  man- 
ageable number  of  measurements.  The  most  suita- 
ble sampling  plan  should  consider  the  statistical 
characteristics  of  the  population  to  be  sampled  and 
the  level  of  sampling  effort  needed  to  adequately 
characterize  the  problem.  Outlier  values,  though 
infrequent,  must  also  be  considered;  these  could 
include  vertical  fractures  in  soil  or  small  volumes 
of  concentrated  toxic  materials  in  a  larger  mass. 
The  sampling  method  is  a  function  of  the  goal, 


parameter  variability,  and  the  impact  of  the  varia- 
tion on  the  conclusions.  Interpretation  of  the  data 
may  involve  statistical  methods  to  quantify  vari- 
ations and  relationships  among  variables.  Confi- 
dence in  the  conclusions  may  be  increased  by  more 
thorough  characterization  of  variations,  by  the  use 
of  alternate  means  of  data  evaluation,  or  by  the  use 
of  backup  systems  such  as  continuous  monitoring. 
(See  also  W88-09415)  (Cassar-PTT) 
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Radian  Corp.,  Austin,  TX. 
L.  J.  Holcombe. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  395-408,  2  fig,  4  tab, 
7  ref. 

Descriptors:  'Pollutant  identification,  *Sampling, 
•Precision,  •Chemical  analysis,  •Network  design, 
•Statistical  analysis,  *Wastes,  Ash,  Coal  ash,  Pow- 
erplants,  Estimating. 

The  frequency  of  sampling  or  the  spatial  distribu- 
tion of  samples  required  to  obtain  a  representative 
sample  depends  on  the  variability  of  the  waste 
composition  and  the  precision  of  the  required 
waste  analysis  (the  presence  of  a  regulated  pollut- 
ant near  the  limits  of  concern  requires  greater 
precision  than  pollutants  at  very  low  levels).  A 
study  conducted  at  a  coal-fired  powerplant  is  de- 
scribed. To  achieve  at  least  50%  precision  in  a  30- 
day  average  coal  ash  composition,  the  optimal 
sampling  design  requires  seven  samples,  each  ana- 
lyzed twice,  for  a  total  of  14  analyses  over  the  30- 
day  period.  Formulas  are  given  for  assisting  in 
sampling  design.  (See  also  W88-09415)  (Cassar- 
PTT) 
W88-09432 


SAMPLING  AND  ANALYSIS  OF  HAZARDOUS 
AND  INDUSTRIAL  WASTES:  SPECIAL  QUAL- 
ITY ASSURANCE  AND  QUALITY  CONTROL 
CONSIDERATIONS, 

University  of  Wyoming  Research  Corp.,  Laramie. 
Western  Research  Inst. 
L.  P.  Jackson. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  415-423. 

Descriptors:  *Pollutant  identification,  'Sampling, 
•Industrial  wastes,  'Chemical  analysis,  'Hazardous 
materials,  'Wastes,  'Quality  control,  Regulations. 

The  design  and  conduct  of  sampling  operations  for 
industrial  and  hazardous  wastes  must  consider  the 
following  problems:  rapid  introduction  of  new  reg- 
ulations; varying  requirements  of  the  regulatory 
programs  among  local,  state,  and  federal  agencies; 
and  technical  limitations  in  the  methods  required 
to  sample  and  analyze  the  wastes.  These  problems 
ar  compounded  by  the  lack  of  guidance  and  assist- 
ance available  from  the  agencies.  The  institutional 
problems  can  be  minimized  if  the  private  sector 
and  the  regulatory  community  reduce  the  adver- 
sarial nature  of  their  relationship.  Trade  associa- 
tions should  assemble  the  methods  used  for  sam- 
pling and  analysis  and  submit  them  to  EPA  for 
review.  Alternatively,  this  can  be  done  through  a 
national  organization  such  as  the  American  Society 
for  Testing  Materials.  In  cases  where  the  EPA  has 
not  formally  accepted  a  submitted  method  or  there 
is  desagreement  about  the  validity  of  a  regulation, 
the  private  sector  party  can  submit  further  data  to 
substantiate  or  challenge  a  method.  Quality  assur- 
ance and  control  programs  must  be  modified  as 
new  types  of  samples  and  analytes  are  added  to  the 
list  of  regulated  substances.  Some  possible  changes 
are  related  to  more  efficient  use  of  samples  collect- 
ed and  spiking  procedures  to  study  degradation 
during  the  sample  holding  period.  Other  technical 
problems  caused  by  the  increasingly  low  analyte 
concentrations  are  interferences  and  overload  of 
chromatographic  equipment  by  an  occasional  con- 
centrated sample.  The  screening  tests  allowed 
under  the  regulations  to  establish  that  specific  ana- 
lytes are  not  present  at  regulator  threshold  levels 
should  be  used  more  widely  as  a  cost  saving  meas- 
ure. (See  also  W88-09415)  (Cassar-PTT) 
W88-09433 


METHODS  OF  RECOVERING  VIRUSES 
FROM  AQUATIC  SEDIMENTS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

V.  C.  Rao,  and  G.  Bitton. 

IN:  Human  Viruses  in  Sediments,  Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  21 

IN:-36,  2  fig,  7  tab,  22  ref. 

Descriptors:  'Viruses,  *Aquatic  sediments,  'Virus 
recovery,  'Water  analysis,  'Laboratory  methods, 
Hydrogen  ion  concentration,  Marine  sediments, 
Chemical  treatment,  Beef  extract,  Sodium  nitrate, 
Water  quality  control,  Comparison  studies,  Stand- 
ards, Quality  control,  Public  health,  Estuaries. 

Many  enteric  viruses  adsorb  to  marine  sediments  at 
ambient  pH  of  seawater  with  greater  than  99% 
efficiency,  perhaps  due  to  high  ionic  concentra- 
tion, while  virus  adsorption  to  freshwater  sedi- 
ments is  slightly  lower.  Several  methods  have  re- 
cently been  developed  for  recovering  viruses  from 
sediments.  Most  of  these  methods  pertain  to  virus 
recovery  from  estuarine  sediments.  The  efficiency 
of  any  viral  recovery  technique  involving  sedi- 
ments depends  primarily  on  the  initial  elution  of 
virus  from  sediments.  The  efficacy  of  many  of  the 
eluents  tested  varied  with  the  type  of  sediment 
used.  Sediment  composition  (clay,  sand,  silt,  and 
organic  matter)  and  ionic  composition  of  the  water 
may  influence  virus  elution  from  sediments.  From 
the  limited  data  available,  beef  extract  supplement- 
ed with  a  chaotrope  such  as  sodium  nitrate  at  pH 
5.5  appears  to  recover  virus  effectively  from  both 
freshwater  and  estuarine  sediments  of  varying 
compositions.  Methods  used  for  concentrating  po- 
liovirus  from  sediment  eluates  appear  to  be  reason- 
ably efficient,  but  their  efficiency  must  be  evaluat- 
ed with  regard  to  the  recovery  of  rotavirus  and 
hepatitis  A  virus  from  a  variety  of  sediments.  Fur- 
ther evaluations  of  some  of  the  currently  available 
methods  should  be  conducted  using  well-charac- 
terized sediments  in  a  round-robin  study  so  as  to 
provide  a  standard  method  for  virus  detection  in 
sediments.  (See  also  W88-09463)  (Lantz-PTT) 
W88-09465 


METHODS  FOR  CONCENTRATION  AND  RE- 
COVERY OF  VIRUSES  FROM  WASTEWATER 
SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

S.  R.  Farrah. 

IN:  Human  Viruses  in  Sediments,   Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  91- 

100,  1  fig,  7  tab,  42  ref. 

Descriptors:  'Wastewater  treatment,  'Viruses, 
•Virus  recovery,  •Laboratory  methods,  'Sludge, 
Hepatitis,  Public  health,  Shaking,  Blending,  Soni- 
cation,  Stirring,  Performance  evaluation,  Floccula- 
tion,  Adsorption,  Ultracentrifugation,  Hydroex- 
traction. 

Procedures  for  recovering  viruses  from  sludges 
(shaking,  blending,  sonication,  stirring,  floccula- 
tion,  adsorption,  ultracentrifugation,  hydroextrac- 
tion,  two-phase  concentration,  and  lyphogel)  are 
effective  in  recovering  indigenous  viruses  in 
wastewater  sludges.  These  procedures  can  be  used 
to  determine  the  fate  of  sludge-associated  viruses 
during  wastewater  treatment  and  after  sludge  dis- 
posal. However,  none  of  the  procedures  was  evalu- 
ated for  recovering  rotavirus  and  hepatitis  A  virus 
from  sludge.  Improvements  in  procedures  should 
be  capable  of:  (1)  recovering  viruses  from  different 
sludge  types,  since  sludge  type  may  influence  re- 
covery of  viruses;  (2)  producing  a  final  sample  thai 
is  small  enough  to  permit  economical  assay  of  the 
entire  sample;  and  (3)  producing  a  final  sample  thai 
is  free  of  bacterial  and  fungal  contaminants  and  not 
toxic  to  cell  cultures.  Specialized  equipment  oi 
highly  trained  personnel  should  not  be  required 
(See  also  W88-09463)  (Lantz-PTT) 
W88-09469 

METHODS  OF  ENTEROVIRUS  RECOVER\ 
FROM  DIFFERENT  TYPES  OF  SOILS, 

Epidemiology  Research  Center,  Tampa,  FL. 
F.  M.  Wellings. 
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IN:  Human  Viruses  in  Sediments,  Sludges,  and 
Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  129- 
139,  2  fig,  ltab,  51ref. 

Descriptors:  'Enteroviruses,  'Viruses, 

•Wastewater  treatment,  'Laboratory  methods, 
'Wastewater  analysis,  'Standards,  'Virus  recov- 
ery, 'Microbiological  studies,  Elution,  Concentra- 
tion, Toxicity,  Bioassays,  Economic  aspects. 

The  recovery  of  virus  from  different  types  of  soils 
entails  the  elution  of  virus  from  the  soil  particles 
with  direct  viral  assay  of  the  eluate  or  concentra- 
tion of  the  eluate  before  assay.  Problems  associated 
with  the  currently  used  techniques  include  large 
volumes  for  viral  assay,  persistent  contamination, 
and  toxicity  of  the  concentrates.  At  present,  there 
is  neither  a  standard  technique  nor  a  tentative 
standard  technique  for  the  recovery  of  virus  from 
different  types  of  soils.  Because  of  this,  there  is  no 
basis  for  a  comparative  evaluation  data.  The  initial 
round-robin  testing  of  the  two  methods  (Berg  and 
Berman  vs.  GoyaJ)  indicated  that  each  had  its 
unique  advantages  and  disadvantages.  Perhaps 
within  the  next  year  or  two,  improvements  in 
either  or  both  of  the  methods  will  be  forthcoming 
and  an  efficient  standard  method  will  be  available. 
(See  also  W88-09463)  (Lantz-PTT) 
W88-09472 


IN-SITU  ANALYSIS  OF  GASOLINE-CON- 
TAMINATED GROUND  WATER, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

W.  Chudyk,  K.  Pohlig,  N.  Rico,  J.  Kenny,  and  G. 
Jarvis. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  181-186,  2  fig,  5 
ref. 

Descriptors:  'Groundwater  pollution,  'Pollutant 
identification,  'Lasers,  'Remote  sensing,  'Storage 
tanks,  Gasoline,  Leakage,  Water  pollution  preven- 
tion, Organic  compounds,  Oil  spills,  Aromatic 
compounds,  Benzenes,  Monitoring. 

In  order  to  determine  the  extent  of  existing  con- 
tamination by  leaking  tanks  or  spills,  a  means  of 
analysis  which  is  rapid,  accurate,  and  inexpensive 
is  required.  Because  of  its  advantages  over  conven- 
tional sampling  and  analysis  methods,  in-situ  analy- 
sis of  groundwater  is  becoming  an  attractive  alter- 
native to  conventional  sampling  and  analysis  meth- 
ods. The  prototype  instrument  recently  developed 
uses  remote  laser-induced  fluorescence  (RLIF)  to 
measure  aromatic  organics  in-situ.  Since  aromatic 
organics  such  as  benzene,  toluene,  and  xylenes  are 
a  significant  fraction  of  gasoline,  RLIF  is  a  useful 
tool  in  monitoring  gasoline  contamination  of 
groundwater.  Results  of  laboratory  and  field  analy- 
ses are  presented,  with  a  discussion  of  the  advan- 
tages and  limitations  of  RLIF.  Advantages  include 
elimination  of  sample  handling  and  chain-of-custo- 
dy  documentation,  rapid  determination  of  results, 
and  relatively  low  cost.  Limitations  at  this  time 
include  a  lack  of  distinction  between  similar  aro- 
matic contaminants,  which  is  the  focus  of  further 
research.  Quality  control  and  quality  assurance 
concerns  are  also  discussed,  which  include  con- 
firmatory tests  using  gas  chromatographic  meth- 
ods. (See  also  W88-09477)  (Author's  abstract) 
W88-09489 


APPLICATION  OF  THE  SOIL-GAS  SURVEY 
TO  UNDERGROUND  STORAGE  TANK  MONI- 
TORING AND  LEAK  DETECTION, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

P.  Ferre,  and  L.  R.  Silka. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  187-205,  11  fie.  1 

tab,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Pollutant 
identification,  'Organic  compounds,  'Soil  con- 
tamination, 'Storage  tanks,  Leakage,  Leachates, 
Computer  models,  Soil  surveys,  Path  of  pollutants. 
Monitoring,  Model  studies. 


Soil-gas  surveys  are  becoming  widely  accepted  as 
a  tool  for  the  preliminary  determination  of  the 
extent  of  soil  and  groundwater  contamination  by 
volatile  organic  compounds  (VOCs).  These  sur- 
veys are  being  applied  to  the  investigation  of  a 
variety  of  sites  including  leaking  above  and  under- 
ground tanks  and  pipelines,  surface  spills,  landfills, 
and  impoundments.  The  soil-gas  survey  generally 
involves  the  collection  of  soil  gas  along  a  grid  of 
stations  and  the  analysis  of  that  gas  for  the  pres- 
ence of  VOCs.  Since  soil  contamination  by  liquid 
VOCs  typically  causes  vapor  concentrations  in  soil 
gas  in  the  immediate  vicinity  of  the  source  to 
increase  over  several  thousand  to  tens  of  thousand 
parts  per  million,  outward  diffusion  of  the  VOC 
vapor  through  soil  pores  results  in  easily  detectable 
concentrations  of  the  VOC  in  soil  gas  up  to  tens  of 
meters  away  from  the  source.  A  two-dimensional, 
finite  difference  computer  model  has  been  devel- 
oped to  simulate  the  movement  of  VOCs  through 
unsaturated  soils.  This  model  has  been  modified  to 
specifically  model  the  release  of  VOCs  from  an 
underground  tank.  Variables  including  organic 
content,  soil  moisture  content,  and  diffusion  coeffi- 
cients can  be  varied  for  both  the  backfill  and  host 
material.  The  objectives  of  this  model  were  to 
determine  the  applicability  of  a  soil  gas  survey  to 
monitoring  and  leak  detection  for  an  underground 
tank.  The  development  of  an  appropriate  computer 
model  and  the  results  of  modeling  underground 
tank  leaks  are  discussed.  The  use  of  a  vapor  moni- 
toring system  provides  early  warning  of  a  leak 
before  a  significant  amount  of  chemical  is  released. 
The  installed  cost  of  a  three-detector  vapor  moni- 
toring system  is  about  $2,000  to  $3,000.  (See  also 
W88-09477)  (Geiger-PTT) 
W88-09490 


BIOLOGICAL  TRACERS  OF  POLLUTION 
PLUMES  FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water      Resources 

Center. 

B.  J.  Alhajjar,  J.  M.  Harkin,  D.  O.  Cliver,  and  S. 

L.  Stramer. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  247-277,  8  fig,  3 

tab,  60  ref.  Bureau  of  Reclamation  Contract  No. 

14-34-0001-0257. 

Descriptors:  'Indicators,  'Tracers,  'Coliforms,  Vi- 
ruses, Streptococcus,  'Bioindicators,  'Path  of  pol- 
lutants, 'Groundwater  pollution,  Models,  Septic 
tanks,  Pollutant  identification,  Human  diseases, 
Chlorides,  Conductivity,  Water  table  fluctuations, 
Septic  wastewater. 

Chloride  (CI)  and  electrical  conductivity  (EC)  as 
tracers  of  chemicals  and  indicator  bacteria  -  total 
coliforms  (TC),  fecal  coliforms  (FC),  and  fecal 
streptococci  (FS)  -  were  determined  for  7  months 
in  septic  tank  effluent  and  ground  water  samples 
collected  downgradient  from  17  new  or  replace- 
ment septic  systems.  Indicator  bacteria  were  also 
determined  occasionally  in  ground  water  samples 
from  wells  near  the  systems  for  a  continuing  period 
of  2  years.  Following  5  years  of  system  operation  a 
last  round  of  analyses  was  conducted.  Water  table 
fluctuations  in  the  vicinity  of  the  septic  systems 
were  monitored  for  2  years.  As  a  model  for  vi- 
ruses, vaccine  poliovirus  in  feces  from  babies  who 
had  received  the  trivalent  Sabin  oral  poliovirus 
vaccine  was  introduced  into  one  septic  system  as  a 
single  dose  by  flushing  down  the  toilet.  Effluent 
and  ground  water  were  assayed  for  poliovirus  over 
a  period  of  6  months.  The  data  were  evaluated 
statistically  and  a  contaminant  transport  model  was 
tested  to  simulate  ground  water  contamination  by 
the  tracers  of  pathogens.  No  tracer  bacteria 
reached  ground  water  from  any  of  the  17  septic 
systems.  Presumably,  the  bacteria  were  removed 
by  the  soil  under  the  seepage  bed;  mean  transport 
was  <  1  count/100  ml  for  each  bacterial  type,  in 
keeping  with  U.S.  codes  of  public  health  drinking 
water  regulations.  Poliovirus  entered  and  spread  in 
groundwater  from  the  one  septic  system  tested, 
even  though  this  was  functioning  properly.  Of  3.3 
times  10  to  the  8th  power  counts  of  poliovirus 
inoculated  into  the  septic  tank,  a  mean  of  70 
counts/ 100  ml  escaped  from  the  tank  with  the 
effluent  and  an  overall  mean  of  62  counts/ 100  ml 


were  transported  to  groundwater.  Septic  systems 
had  little  influence  on  water  table  fluctuations  in 
their  vicinity  compared  to  the  seasonal  climatic 
factors.  (See  also  W88-09477)  (Author's  abstract) 
W88-09493 


INTERPRETATION  OF  EM  DATA  THROUGH 
GEOELECTRIC  MODELING  WITH  APPLICA- 
TION TO  A  LANDFILL  IN  SOUTHEASTERN 
NEW  HAMPSHIRE, 

Normandeau  Engineers,  Inc.,  Concord,  NH 

S.  B.  Shope. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  593-626,  12  fig,  4 

tab,  14  ref,  append. 

Descriptors:  'Landfills,  'Groundwater  pollution, 
'Electromagnetic  waves,  'Geophysics,  'Magnetic 
studies,  'Electromagnetic  studies,  *Path  of  pollut- 
ants, *  Pollutant  identification,  Core  logging, 
Models,  Conductivity,  New  Hampshire,  Model 
studies,  Soil  contamination,  Aquifer  characteristics, 
Geohydrology. 

The  glaciomarine  environment  of  southeastern 
New  Hampshire  presents  a  unique  problem  to  in- 
terpretation of  electromagnetic  (EM)  data.  Contri- 
bution from  an  electrically  conductive  marine  clay 
unit  dominates  the  geoelectric  section.  An  innova- 
tive approach  to  modeling  the  section  allows  for 
response  due  to  the  clay  layer  to  be  differentiated 
from  response  due  to  overlying  groundwater  con- 
tamination. This  is  important  in  deciding  if  a  read- 
ing is  indicative  of  contaminated  conditions.  Soil 
boring  logs  indicate  a  five-layer  standard  geoelec- 
tric section.  Using  published  ranges  of  layer  con- 
ductivities, initial  estimates  of  layer  responses  for 
uncontaminated  conditions  reveal  that  two  layers 
are  responsible  for  approximately  90%  of  the  total 
instrument  response.  The  geoelectric  model  devel- 
oped in  this  study  incorporates  two  equations  and 
two  unknowns.  The  two  unknowns,  the  conductiv- 
ities of  the  saturated  clay  layer  and  an  overlying 
saturated  sand  layer,  are  uniquely  solved.  Due  to 
the  uniqueness  of  the  results,  the  model  is  limited 
by  deviations  from  a  layered-earth  assumption  and 
by  resistive  background  conditions.  The  model  is 
capable  of  determining  the  layer  conductivities 
where  apparent  terrain  conductivity  readings  are 
at  least  1.6  times  background  values.  Conductiv- 
ities of  the  saturated  sand  layer  generally  agree 
with  those  estimated  through  Archives  Law.  The 
calculated  average  conductivity  value  for  the  satu- 
rated clay  is  21  mS/m  (48  ohm-m).  A  design  plot 
based  on  the  geoelectric  model  indicates  that  for 
this  site,  field  readings  above  10  mS/m  (HDM)  or 
8  mS/m  (VDM)  are  indicative  of  contaminated 
conditions.  (See  also  W88-09477)  (Author's  ab- 
stract) 
W88-09510 


USE  OF  PORTABLE  PHOTOIONIZATION 
METERS  TO  ASSESS  THE  LATERAL  AND 
VERTICAL  DISTRIBUTION  OF  CONTAMI- 
NANTS AT  HAZARDOUS  WASTE  FACILITD2S: 
A  CASE  STUDY, 

Dunn  Geoscience  Corp.,  Albany,  NY. 
P.  W.  Hare. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  627-648,  11  fig,  5 
tab,  7  ref. 

Descriptors:  *Path  of  pollutants,  'Hazardous 
wastes,  'Waste  dumps,  'Photoionization  meters, 
'Pollutant  identification,  Organic  compounds, 
Groundwater  pollution,  Air  pollution,  Soil  con- 
tamination, Test  wells,  Water  quality,  Monitoring, 
Case  studies,  Spatial  distribution,  Delaware. 

Portable  photoionization  meters  are  often  used 
during  investigation  of  hazardous  waste  facilities 
for  air  monitoring  related  to  health  and  safety 
issues.  However,  these  instruments  can  prove  ex- 
tremely useful  in  determining  both  the  lateral  and 
vertical  distribution  of  volatile  organic  contami- 
nants, determining  optimum  screen  intervals  for 
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groundwater  monitoring  wells,  selection  of  sam- 
ples for  subsequent  laboratory  analysis,  and  assist- 
ing in  the  quality  control  review  of  laboratory 
results.  A  case  study  of  a  hazardous  waste  disposal 
site  in  Delaware  is  used  as  an  illustration.  A  two- 
step  field  procedure  is  advanced  for  screening  split 
spoon  samples:  the  first  step  involves  direct  read- 
ings on  split  spoon  samples  while  the  second  step 
involves  headspace  readings  on  jarred  portions  of 
split  spoon  samples.  Problems  identified  with 
active  heating  of  headspace  samples  resulted  in  use 
of  a  procedure  involving  passive  heating  to  room 
temperature  for  several  hours  which  produced 
consistent  results  with  lower  background  readings. 
In  the  case  study  presented,  headspace  readings  are 
found  to  correlate  with  groundwater  chemistry  as 
determined  by  laboratory  analysis.  Groundwater 
contamination  was  documented  for  monitoring 
wells  screened  in  intervals  which  produced  elevat- 
ed headspace  readings  while  no  contamination  was 
detected  for  screened  intervals  producing  head- 
space  readings  in  the  background  range.  Head- 
space  readings  also  correlate  with  soil  chemistry. 
However,  headspace  results  were  useful  in  identi- 
fying laboratory  problems  on  soil  samples  associat- 
ed with  acetone.  Finally,  a  comparison  of  direct 
field  readings  to  headspace  readings  shows  that  the 
headspace  method  has  greater  resolution.  Field 
readings  can  miss  contamination  at  low,  but  signifi- 
cant levels.  (See  also  W88-09477)  (Author's  ab- 
stract) 
W88-09511 


LEVANT  INVESTIGATION:  USING  RADIO- 
CARBON DATING  TO  DETERMINE  THE 
SOURCE  OF  METHANE  GAS  CONTAMINA- 
TION, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09512 


HIGH  FREQUENCY  PERCUSSION-DRIVEN 
MICRO-WELLS  IMPROVE  EFFICIENCY  OF 
CONTAMINANT  PLUME  DEFINITION, 

Pine  and  Swallow  Associates,  Acton,  MA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09518 


INTERCALIBRATION  EXERCISE  FOR  TRACE 
METALS  IN  MARINE  SEDIMENTS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

D.  H.  Loring,  and  R.  T.  T.  Rantala. 

Marine  Chemistry  MRCHBD,  Vol.  24,  No.  1,  p 

13-28,  1988.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Laboratory  methods,  'Chemical 
analysis,  'Trace  metals,  'Marine  sediments,  'Cali- 
brations, 'Statistical  analysis,  Atomic  absorption 
spectroscopy,  Heavy  metals,  Cadmium,  Chromi- 
um, Mercury,  Standards,  Aluminum,  Copper,  Iron, 
Manganese,  Performance  evaluation,  Nickel,  Lead, 
Titanium,  Zinc. 

This  paper  describes  the  results  of  a  recent  Interna- 
tional Council  for  the  Exploration  of  the  Sea 
(ICES)  intercalibration  exercise.  (1/TM/MS)  com- 
pared various  dissolution/extraction  procedures 
used  in  the  determination  of  major  and  trace  metals 
in  marine  sediments  to  examined  and  improve  the 
reliability  and  comparability  of  such  metal  analyses 
within  ICES  member  countries.  Forty  participants 
determined  some,  or  all,  of  the  Al,  Cd,  Cr,  Cu,  Fe, 
Hg,  Mn,  Ni,  Pb,  Ti  and  Zn  concentrations  in 
replicate  digests  of  three  sediment  samples  using 
HF  +  aqua  regia,  aqua  regia,  1  M  HC1  and  25%  v/ 
v  acetic  acid  (HOAc)  dissolution/extraction  proce- 
dures and  a  separate  procedure  for  Hg.  HF-t-  aqua 
regia  dissolution  proved  to  be  the  most  effective 
method  for  removing  the  total  trace  metal  concen- 
trations from  the  samples,  and  25%  v/v  HOAc 
was  shown  to  be  a  weaker  acid  attack  than  1  M 
HC1.  Data  analyses  show  that  the  intra-laboratory 
variations  were  acceptable  for  most  replicate  metal 
determinations  except  for  Hg.  The  overall  inter- 
laboratory  agreements  were,  however,  unaccept- 
able for  total  Cd,  Cr,  Hg  and  Ni  concentrations  in 
all  three  samples.  Acceptable  agreements  were  ob- 
tained only  for  Al,  Fe,  Mn  and  Zn  in  all  samples, 


Cu  in  only  two  samples  and  Pb  in  only  one  sample. 
Most  inter-laboratory  agreements  were  also  unac- 
ceptable for  most  of  the  metals  determined  after 
dissolution/extraction  by  aqua  regia,  1  M  HC1,  or 
25%  v/v  HOAc.  The  use  of  inappropriate  atomic 
absorption  spectrophotometry  procedures  and  the 
non-use,  or  misuse,  of  reference  materials  appear  to 
be  the  main  reasons  for  some  poor  individual  labo- 
ratory performances  and  for  the  poor  inter-labora- 
tory comparability  for  many  metals.  (Author's  ab- 
stract) 
W88-09559 


MICRODETERMINATION  OF  VANADIUM  IN 
WATER  SAMPLES, 

Naval  Chemical  and  Metallurgical  Lab.,  Bombay 

(India). 

A.  K.  Shrivastava. 

International  Journal  of  Environmental  Analytical 

Chemistry   IJEAA3,   Vol.   27,   No.    1+2,   p    1-9, 

October  1986.  5  tab,  22  ref. 

Descriptors:  'Vanadium,  'Water  analysis,  'Heavy 
metals,  'Water  pollution,  'Pollutant  identification, 
Coprecipitation,  Hydrogen  ion  concentration, 
Standards. 

Vanadium  has  been  recognized  aa  a  potentially 
dangerous  pollutant  in  the  class  of  lead,  cadmium 
and  mercury.  It  plays  a  vital  role  in  enzyme  reac- 
tions and  nitrogen  fixation.  The  determination 
method  proposed  here  incorporates  preconcentra- 
tion  of  vanadium  in  water  samples  by  its  coprecipi- 
tation on  ferric  hydroxide  at  pH  8.0-9.6  which  is 
then  redissolved  in  sulfuric  acid.  This  is  followed 
by  extraction  with  N-phenylbenzohydroxamine 
acid.  Standard  water  samples,  obtained  from  the 
U.S.  Environmental  Protection  Agency,  Environ- 
mental Support  Laboratory,  were  analyzed  by  the 
proposed  method  and  yielded  results  in  excellent 
agreement  with  the  certified  values.  (Author's  ab- 
stract) 
W88-09565 


USE  OF  POLLUTANT  AND  BIOGENIC  MARK- 
ERS AS  SOURCE  DISCRIMINANTS  OF  OR- 
GANIC INPUTS  TO  ESTUARINE  SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09566 


DEVELOPMENTS  IN  THE  SPECIATION  AND 
DETERMINATION  OF  ALKYLMETALS  (SN, 
PB)  USING  VOLATILIZATION  TECHNIQUES 
AND  CHROMATOGRAPHY-ATOMIC  AB- 
SORPTION SPECTROSCOPY, 
New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

O.  F.  X.  Donard,  L.  Randall,  S.  Rapsomanikis,  and 
J.  H.  Weber. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  27,  No.  1+2,  p  55-67, 
October  1986.  2  fig,  3  tab,  31  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Heavy  metals,  'Alkylmetals,  'Water 
analysis,  'Chemical  analysis,  'Path  of  pollutants, 
•Water  pollution,  'Atomic  absorption  spectrosco- 
py, 'Chromatography,  Volatility,  Alkyltins,  Alkyl- 
leads,  Optimization,  Performance  evaluation,  Tin, 
Lead,  Speciation,  Toxicity. 

The  behavior  and  fate  of  heavy  metals  in  the 
environment  is  related  to  the  reactivity  of  their 
chemical  species  in  the  water  phase.  Further,  alkyl- 
metals are  more  toxic  than  their  free  ionic  counter- 
parts and  usually  their  toxicity  and  impact  on  the 
biota  increase  with  the  size  of  the  alkylgroup. 
However,  their  low  concentrations  in  the  environ- 
ment (nanogram  to  picogram/L)  require  highly 
sensitive  techniques.  We  have  developed  several 
sensitive  methods  for  the  speciation  and  determina- 
tion of  alkyltins  and  alkylleads  from  aqueous  sam- 
ples. All  are  derived  from  volatilization  of  alkyl- 
metals, preconcentration  by  cryogenic  trapping  on 
chromatographic  packing  material,  speciation  by 
mild  thermal  desorption,  detection  in  a  quartz 
heated  furnace  aligned  in  the  beam  of  an  atomic 
absorption  spectrometer  and  electronic  integration 


of  the  signal.  This  paper  summarizes  optimizing 
and  limiting  conditions  from  the  different  method 
developed.  Environmental  application  of  the 
techniques  on  extractions  of  methyltin  compounds 
from  sediments  are  presented  and  discussed.  (Au- 
thor's abstract) 
W88-09567 


ANALYSIS  AND  FATE  OF  DIBENZOTHIO- 
PHENE  DERIVATIVES  IN  THE  MARINE  EN- 
VIRONMENT, 

Centre    National    de   la   Recherche    Scientifique, 
Brest  (France).  Lab.  de  Chromatographic. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09568 


CONCENTRATIONS   OF   DIOXINS   AND   DI- 
BENZOFURANS  IN  THE  ATMOSPHERE, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09570 


RECENT  METHODOLOGICAL  PROGRESS  IN 
CADMIUM  ANALYSIS, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny,  F.R.).   Inst,   fuer  Angewandte  Physikalische 
Chemie. 
M.  Stoeppler. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  27,  No.  3,  p  231-239, 
November  1986.  2  tab,  39  ref. 

Descriptors:  'Heavy  metals,  'Chemical  analysis, 
•Tissue  analysis,  'Cadmium,  Atomic  absorption 
spectroscopy,  X-ray  fluorescence,  Polarographic 
analysis,  Neutron  activation  analysis. 

The  state-of-the-art  of  methodology  for  cadmium 
analysis  in  biological  and  environmental  materials 
on  the  basis  of  recent  progress  reports  is  discussed. 
There  is  a  remarkable  gain  in  the  sensitivity  and 
reliability  for  atomic  spectroscopy  mainly  for 
graphite  furnace  techniques  but  to  some  extent  also 
for  flame  atomic  absorption  with  Zeeman  back- 
ground correction.  Further,  the  introduction  of 
new  commercial  polarographic  analyzers  offering 
square  wave  voltammetry  made  this  method  less 
prone  to  sample  pretreatment  performance,  par- 
ticularly for  the  analysis  of  somewhat  higher  con- 
tents. Another  promising  new  and  sensitive 
method  is  Total  Reflection  X-ray  Fluorescence 
(TXRF).  Because  of  this  technical  progress  and  the 
existence  of  'classical'  methods  (e.g.,  isotope  dilu- 
tion mass  spectrometry)  as  well  as  the  increased 
availability  and  use  of  biological  and  environmen- 
tal reference  materials,  a  broad  selection  of  appro- 
priate analytical  approaches  is  at  hand  for  numer- 
ous research  and  surveillance  duties.  (Author's  ab- 
stract) 
W88-09571 


DETERMINATION  OF  'HEAVY'  ORGANOTtt 
POLLUTION  OF  WATER  AND  SHELLFISH 
BY  A  MODIFIED  HYDRIDE  ATOMIC  AB 
SORPTION  PROCEDURE, 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France) 

Lab.  de  Chimie  Analytique. 

R.  Pinel,  and  H.  Madiec. 

International  Journal  of  Environmental  Analytica 

Chemistry  IJEAA3,  Vol.  27,  No.  4,  p  265-271 

December  1986.  3  tab,  11  ref. 

Descriptors:  'Heavy  metals,  'Tissue  analysis 
'Water  analysis,  'Atomic  absorption,  'Path  of  pol 
lutants,  'Tin  compounds,  'Shellfish,  Oysters 
Water  pollution,  Spectroscopy,  Toxicity,  Organo 
tin  compounds,  Speciation. 

Tin  speciation  in  the  aquatic  environment  is  ver; 
complex.  To  the  natural  SnIV  and  methylate* 
compounds,  human  activities  add  mainly  butylat 
ed,  octylated,  phenylated  or  even  methylated  de 
rivatives.  Several  sophisticated  speciation  proce 
dures  have  been  proposed.  A  simple  and  fast  pro 
cedure  allowing  routine  global  distinction  o 
'heavy'  tin  species  is  proposed  here.  This  atomii 
absorption  (AA)  method  uses  the  differences  u 
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■olatility  of  stannanes  generated  by  reduction  with 
4aBH4.  SnIV  and  the  methylated  species  have 
■cry  close  response  coefficients  whereas  'heavy' 
ompounds  respond  very  slightly  at  room  tempera- 
ure  and  are  eliminated  in  a  -40  C  cold  trap. 
Heavy'  tin  determination  in  water  is  thus  obtained 
y  the  difference  between  two  hydride  AA  exped- 
ients, one  performed  on  the  untreated  sample 
light  tin')  and  the  other  on  a  UV  mineralized 
ubsample  (total  tin).  The  analysis  of  shellfish 
oyster)  tissue  relies  also  on  two  experiments.  Total 
in  is  measured  on  a  mineralized  sample  and  'light 
in'  is  obtained  on  a  subsample  solubilized  with  an 
Jltra  Turrax  homogenizer  in  a  diluted  HC1  solu- 
lon.  (Author's  abstract) 
V88-09573 


'OLAROGRAPHIC  DETERMINATION  OF 
JEAD  IN  DRINKING  WATER  SAMPLES  OF 
VESTERN  U.  P.  DISTRICTS  WITH  3-HY- 
(ROXYPYRIDINE-2-THIOL, 

i.S.  Coll.,  Saharanpur  (India).  Dept.  of  Chemis- 

L  S.  Sindhu. 

nternational  Journal  of  Environmental  Analytical 
:hemistry  IJEAA3,  Vol.  28,  No.  1+2,  p  87-91, 
anuary  1987.  2  tab,  13  ref. 

)escriptors:  "Lead,  'Drinking  water,  *India,  Po- 
irographic  analysis,  Water  pollution,  Pollutant 
lentification,  Public  health. 

Tie  polarographic  determination  of  lead  in  the 
resence  of  3-hydroxypyridine-2-thiol  (HPT)  has 
een  investigated.  The  method  was  applied  to  the 
etermination  of  the  lead  concentration  in  drinking 
/ater  samples  from  western  Uttar  Pradesh,  India. 
«ad  concentrations  found  in  different  districts  are 
elow  the  permissible  values  for  lead  in  drinking 
/ater  (50  micrograms/L)  recommended  by  the 
ommittee  of  Public  Health  Engineering  Manual 
nd  Code  of  Practice  by  the  Ministry  of  Health, 
iovernment  of  India.  (Author's  abstract) 
/88-09574 


ETROLEUM    CONTAMINATION    OF    THE 
URFACE  MICROLAYER  OF  THE  FOS-SUR- 
IER  GULF  (MEDITERRANEAN  SEA)  (CON- 
AMINATION  PETROLIERE  DE  LA  MICRO- 
OUCHE  DE  SURFACE  DU  GOLFE  DE  FOS- 
UR-MER  (MER  MEDITERRANEE)), 
lentre  d'Oceanologie  de  Marseille  (France), 
or  primary  bibliographic  entry  see  Field  5B. 
/88-09575 


>RIGIN  OF  POLYCYCLIC  AROMATIC  HY- 
•ROCARBONS  (PAH)  IN  RECENT  SEDI- 
IENTS  FROM  THE  CONTINENTAL  SHELF 
IF  THE  'GOLFE  DE  GASCOGNE'  (ATLANTIC 
>CEAN)  AND  IN  THE  GIRONDE  ESTUARY, 
ordeaux-1  Univ.,  Talence  (France).  Groupe  d'O- 
eanographie  Physicochimique. 
or  primary  bibliographic  entry  see  Field  5B. 
/88-09576 


NALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
•ROCARBONS  IN  LACUSTRAL  SEDIMENTS 
Y  HIGH  RESOLUTION  SHPOL'SKII  SPEC- 
ROFLUORIMETRY  AT  10  K, 

Iniversite  de  Savoie,  Chambery  (France).  Lab.  de 

pectroscopie  Moleculaire. 

i.  Saber,  J.  Jarosz,  M.  Martin-Bouyer,  L.  Paturel, 

nd  M.  Vial. 

nternational  Journal  of  Environmental  Analytical 

Ihemistry  IJEAA3,  Vol.  28,  No.  3,  p   171-184, 

ebruary  1987.  6  fig,  2  tab,  45  ref. 

>escriptors:  *Sediments,  'Pollutant  identification, 
Spectroflurometry,  Hydrocarbons,  Shpol'skii 
sectrofluometry,    Pyrenes,    Performance   evalua- 


imong  the  numerous  sensitive  analytical  methods 
eveloped,  the  high  resolution  Shpol'skii  spectro- 
urometry  at  10  K  is  particularly  suitable  for  quan- 
tative  determination  of  traces  of  polycyclic  aro- 
latic  hydrocarbons  (PAH)  in  complex  mixture, 
ecause  of  its  high  selectivity  and  high  sensitivity, 
ndeed,  PAH  incorporated  into  n-alkane  matrix  at 


low  temperature  yield  high  resolution  fluorescence 
spectra  of  quasi  lines  with  multiplet  structure  relat- 
ed to  several  insertion  sites.  A  method  for  qualita- 
tive and  quantitative  analysis  has  been  developed 
from  these  Shpol'skii  spectra.  Quantitative  results 
have  been  obtained  from  various  samples  of  water 
and  air.  In  this  paper,  this  method  is  carried  out  for 
quantitative  determination  of  PAHs  in  lacustrine 
sediments  (benzo(a)pyrene,  benzo(k)fluroanthene, 
indeno(l,2,3-cd)pyrene,  benzo(ghi)perylene, 

benzo(b)fluroanthene,  benzo(j)fluroanthene, 

benzo(b)chrysenes,  benzo(e)pyrene,  pyrene,  and 
perylene).  An  extraction  and  purification  proce- 
dure of  samples  must  be  adapted  to  Shpol'skii 
spectroflurometry  analysis.  The  choice  of  this 
sample  treatment,  depending  on  total  organic  pol- 
lution levels  of  sediments,  is  discussed.  (Author's 
abstract) 
W88-09579 


DETERMINATION  OF  TRIALKYLLEAD  SPE- 
CIES IN  WATER  SAMPLES, 

Dortmund  Univ.  (Germany,  F.R.).  Inst,  of  Occu- 
pational Health. 

M.  Blaskewicz,  G.  Baumhoer,  and  B.  Neidhart. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  28,  No.  3,  p  207-214, 
February  1986.  3  fig,  2  tab,  15  ref. 

Descriptors:  *Water  analysis,  'Pollutant  identifica- 
tion, 'Lead  compounds,  'Chromatography,  'Pre- 
cipitation, Lead,  Surface  water. 

An  analytical  compound  procedure  is  described 
for  the  determination  of  trimethyl-  and  triethyllead 
in  water  samples  like  rain,  melted  snow  and  surface 
waters.  The  method  consists  of  an  enrichment  step 
(adsorption  onto  and  elution  from  silica  gel),  a 
chromatographic  separation  with  column  switch- 
ing (high  performance  liquid  chromatography  in- 
cluding pre-column  enrichment),  and  a  spectro- 
photometric  detection  (chemical  reaction  detec- 
tor). The  detection  limits  for  the  whole  procedure, 
starting  with  500  ml  sample  volume,  are  15  pico- 
gram  (pg)/ml  and  20  pg/ml  for  trimethyl-  and 
triethyllead,  respectively.  The  standard  deviation 
for  repeated  analysis  of  a  sample  containing  9  pg 
Et3Pb(  +  )/ml  is  calculated  to  +  or  -  4%.  The 
method  also  covers  the  analysis  of  the  chemically 
mixed  trialkyllead  species  Me2EtPb(  +  )  and 
MeEt2Pb(  +  ).  The  investigation  of  several  water 
samples  taken  from  different  locations  shows  the 
presence  of  trimethyl-  and  triethyllead  in  the  con- 
centration range  of  20-100  pg/ml.  (Author's  ab- 
stract) 
W88-09580 


IMPROVEMENT  OF  THE  KJELDAHL 
METHOD  FOR  TOTAL  NITROGEN  INCLUD- 
ING ACID-HYDROLYZABLE  PHOSPHORUS 
DETERMINATIONS  IN  FRESHWATER  ECO- 
SYSTEMS, 

Chile  Univ.,  Santiago.  Dept.  de  Ciencias  Ecologi- 
cas. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09581 


GC/MS,  HPLC  AND  FAB  MASS  SPECTRO- 
PHOTOMETRY ANALYSIS  OF  ORGANIC  MI- 
CROPOLLUTANTS  IN  BARCELONA'S  WATER 
SUPPLY, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Lab.  d'Espectrometria  de  Masses. 

J.  Rivera,  F.  Ventura,  J.  Caixach,  M.  DeTorres, 

and  A.  Figueras. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  29,  No.   1  +  2,  p  15-35, 

March  1987.  7  fig,  2  tab,  25  ref. 

Descriptors:  'Water  analysis,  'Drinking  water, 
'Organic  compounds,  'Gas  chromatography, 
'Pollutant  identification,  Llobregat  river,  Barcelo- 
na, Mass  spectrometry,  Spain,  Liquid  chromatog- 
raphy, Surfactants,  Plasticizers,  Phosphates,  Hy- 
drocarbons, Water  supply,  Water  pollution. 

Water  samples  from  Llobregat  river  entering  two 
water  works  plants,  Barcelona  tap  water,  and  sam- 
ples of  waste  discharges  taken  along  the  river 
course  were  analyzed  for  trace  organic  contami- 


nants by  different  procedures,  including  liquid- 
liquid  extraction,  adsorption  on  granular  activated 
carbon  followed  by  gas  chromatography/mass 
spectrometry/data  system  analysis.  Ether-insoluble 
organic  fractions  were  analyzed  and  fractionated 
by  high  performance  liquid  chromatography  with 
diode-array  detection,  followed  by  FAB  and  FAB- 
CID-MIKE  characterization.  Results,  after  two 
years  of  monitoring,  proved  that  surfactants,  plasti- 
cizers, ethylene  glycol  derivatives,  phosphates,  hy- 
drocarbons and  other  miscellaneous  compounds 
can  be  considered  as  chronic  pollutants  of  Llobre- 
gat river.  Some  of  the  compounds  identified  by 
GC/MS  and  FAB  spectrometry  have  not  been 
previously  reported  to  occur  in  water.  (Author's 
abstract) 
W88-09583 


TEST  SYSTEM  FOR  THE  DETERMINING  OF 

THE    FATE    OF    PESTICIDES    IN    SURFACE 

WATER:  PROTOCOL  AND  COMPARISON  OF 

THE  PERFORMANCE  FOR  PARATHION  OF 

ECOCORES     AND     MICRO     ECOSYSTEMS 

FROM  TWO  SOURCES, 

Institute    for    Pesticide    Research,    Wageningen 

(Netherlands). 

N.  W.  H.  Houx,  and  A.  Dekker. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  29,  No.  1+2,  p  37-59, 

March  1987.  6  fig,  5  tab,  13  ref. 

Descriptors:  'Chemical  analysis,  'Pesticides,  'Sur- 
face water,  'Fate  of  pollutants,  Tracers,  Isotope 
studies,  Radioactive  tracers,  Temperature,  Light, 
Eutrophication,  Parathion,  Microenvironment, 
Comparison  studies,  Ecosystems,  Testing  proce- 
dures, Microcosms,  Trophic  level. 

Protocols  are  described  for  constructing  laborato- 
ry micro-ecosystems  (MES),  incubating  then  with 
radiolabeled  pesticides  and  then  using  a  routine 
test  procedure  to  ascertain  the  fate  of  these  pesti- 
cides in  surface  water.  The  performance  of  fresh 
ecocores  and  acclimated  MES  from  two  sources 
was  compared.  The  influence  of  the  duration  of  the 
acclimation  to  room  temperature  and  a  light  cycle 
on  the  fate  of  parathion  was  studied.  The  variation 
between  replicates  of  MES  performed  similarly, 
the  oligotrophic  ecocores  transformed  parathion 
faster  than  in  oligotrophic  MES.  The  eutrophic 
systems,  reduction  to  aminoparathion  was  much 
faster  than  in  oligotrophic  systems.  The  sandy  oli- 
gotrophic MES  needed  a  longer  acclimation  to 
laboratory  conditions  than  the  eutrophic  MES  to 
produce  reproducible  results.  The  results  of  year- 
to-year  experiments  were  also  more  reproducible 
for  the  eutrophic  MES.  (Author's  abstract) 
W88-09584 


PCB  TRACE  ENRICHMENT  FROM  CON- 
TAMINATED NATURAL  WATER  AT  THE  SUB 
PPT  LEVEL  ON  C18  MICROCARTRIDGES, 

Liege  Univ.  (Belgium).  Zoology  Inst. 

J.  P.  Thome,  and  Y.  Vandaele. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  29,  No.  1+2,  p  95-103, 

March   1987.   5  fig,    1   tab,   13  ref.   FNRS  grant 

1.5.203.86  F. 

Descriptors:  'Polychlorinated  biphenyls,  'Water 
analysis,  'Pollutant  identification,  'Water  analysis, 
'Natural  waters,  Contamination,  Trace  level,  Per- 
formance evaluation,  Sorption,  Silica  gel. 

A  novel  micromethod  of  PCB  trace  enrichment 
from  contaminated  water  at  the  sub  parts  per  thou- 
sands (ppt)  level  is  described.  This  procedure  in- 
volves quantitative  adsorption  of  PCB  on  CI 8 
microcartridges.  This  sorbent  is  a  covalently 
bonded  silicagel  with  octadecyl  groups.  PCBs  are 
retained  on  the  modified  surface  and  subsequently 
eluted  by  appropriate  apolar  solvent  prior  to  high 
resolution  capillary  gas  chromatography.  PCB  re- 
covery efficiency  has  been  investigated  in  the  con- 
centration range  from  0.01  to  10  ppb.  This  extrac- 
tion method  appears  to  result  in  high  performance 
and  rapid  purification  of  dissolved  PCB  in  natural 
water.  The  mean  recovery  percentage  reached 
95.2%  (SD  =  6.1%)  within  an  overall  procedure 
ranging  10  minutes.  As  a  consequence,  the  simplic- 
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ity  of  use  of  this  PCB  trace  enrichment  makes  it 
useful  for  field  sampling  as  well  as  for  laboratory 
experiments.  (Author's  abstract) 
W88-09585 


EFFECT  OF  FILTRATION  AND  CENTRIFUGA- 
TION  ON  THE  DETERMINATION  OF  ALUMI- 
NUM IN  WATER, 

Norsk  Inst,  for  Skogforskning,  Aas. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09586 


CHARACTERISTIC  LEVELS  OF  CHLORINAT- 
ED HYDROCARBONS  AND  TRACE  METALS 
IN  FISH  FROM  COASTAL  WATERS  OF 
NORTH  AND  BALTIC  SEA, 

Stadtisches  Unterscuhingsamt  Flensburg  (Germa- 
ny, F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09588 


ANALYTICAL  CHEMISTRY  OF  CHROMIUM 
SPECIES  IN  THE  ENVIRONMENT,  AND  IN- 
TERPRETATION OF  RESULTS, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.). 

A.  C.  Harzdorf. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  29,  No.  4,  p  249-261, 

May  1987.  4  fig,  4  tab,  31  ref. 

Descriptors:  'Heavy  metals,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  'Chromium,  Organic 
matter,  Polarographic  analysis,  Speciation,  Spec- 
trophotometry, Atomic  absorption  spectrometry, 
Oxidations  state,  Hydrogen  ion  concentration,  Va- 
lence-specific selection,  Tissue  analysis,  Soil,  Sedi- 
ments, Natural  waters,  Effluents. 

Valence-selective  species  determination  of  chromi- 
um in  environmental  and  biological  material  pre- 
sents intricacies  primarily  due  to  complex  nature  of 
the  samples  and  the  instability  of  the  oxidation 
state  of  chromium.  In  particular,  organic  matter 
ubiquitously  present  in  environmental  samples  in- 
troduces the  risk  of  chromium(VI)  reduction 
during  analysis  which  takes  place  preferably  in 
acidic  solution.  Also  chromium(III)  oxidation  may 
occur  in  alkaline  medium.  Hence,  analytical  meth- 
ods should  be  adequately  adapted  to  the  reliable 
determination  of  chromium(VI)  in  blood,  natural 
water,  effluents,  sediments,  and  soil.  It  can  be 
shown  that  polarography  is  most  suitable  to  the 
determination  of  chromium(VI)  compounds. 
Chromium(VI)  is  electrochemically  active  over 
the  entire  pH  range,  so  that  medium  pH  can  be 
selected  for  measuring,  thus  protecting  samples 
most  effectively  from  undergoing  redox  reactions 
during  the  analytical  procedure.  Other  established 
methods  such  as  spectrophotometry  or  valence- 
specific  extraction  are  more  crucial  because  these 
generally  require  acidic  medium.  In  some  cases, 
sample  pre-treatment  can  be  employed  to  eliminate 
reductants  prior  to  final  measurement.  Very  few 
methods  are  available  to  selectively  measure 
chromium(III).  Indirect  determination  is  therefore 
preferred.  (Author's  abstract) 
W88-09589 


DETERMINATION  OF  METHYL-  AND  ETH- 
YLMERCURY  IN  NATURAL  WATERS  AT 
SUB-NANOGRAM  PER  LITER  USING  SCF-AD- 
SORBENT  PRECONCENTRATION  PROCE- 
DURE, 

Swedish  Environmental  Research  Inst.,  Goete- 
borg. 

Y.  H.  Lee. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  29,  No.  4,  p  263-276, 
May  1987.  3  fig,  5  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Natural 
waters,  'Mercury,  'Adsorption,  Path  of  pollutants, 
Fate  of  pollutants,  Nethylmercury,  Ethylmercury, 
Snow,  Decomposing  organic  matter. 

An  analytical  procedure  for  determining  methyl- 
and  ethylmercury  (MeHg/EtHg)  in  natural  waters 
is  described.  MeHG/EtHg  was  preconcentrated 
from   water  on   a  sulfhydryl   cotton  fiber  (SCF) 


adsorbent  and  eluted  with  a  small  volume  of  a 
mixture  of  1  M  hydrochloric  acid  and  2  M  sodium 
chloride.  The  eluate  was  extracted  with  benzene. 
The  measurements  of  MeHg/EtHg  in  benzene  ex- 
tract were  determined  by  gas  chromatography 
with  electron  capture  detector.  The  detection  limit 
for  MeHG/EtHg  was  about  0.04  ng/L  using  a  20 
L  water  sample.  The  precision  was  about  20%. 
The  application  of  the  proposed  method  to  one 
snow  and  four  freshwater  samples  varying  in 
humus  content  is  described.  The  MeHg  concentra- 
tions found  in  different  freshwater  samples  were 
ranged  from  0.09  to  0.22  ng/L  and  the  recoveries 
of  spiked  MeHg  were  ranged  from  42  to  68% 
(these  were  strongly  correlated  to  the  content  of 
humic  substances).  The  MeHg  concentration  found 
in  snow  was  0.28  ng/L  and  the  recovery  was  79%. 
The  analytical  results  of  MeHg  concentration  in 
freshwater  samples  are  discussed  in  relation  to  the 
pH  used  in  preconcentration,  the  humus  content, 
the  fraction  of  methylmercury  in  organic  bound 
mercury  and  mercury  in  fish.  (Author's  abstract) 
W88-09590 


DETERMINATION  OF  ALKYLPHENOLS  IN 
REFINERY  EFFLUENTS  BY  LIQUID  CHRO- 
MATOGRAPHY USING  ELECTROCHEMICAL 
DETECTION, 

Latrobe  Univ.,  Bundoora  (Australia). 
T.  J.  Caedwell,  I.  C.  Hamilton,  M.  J.  McCormick, 
and  R.  Y.  Symons. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  1,  p  23-35,  Janu- 
ary 1986.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Effluents, 
'Electrochemistry,  'Chromatography,  'Industrial 
wastes,  'Water  pollution,  'Phenols,  'Alkylphen- 
ols,  'Liquid  chromatography,  Electrochemical  de- 
tection, Alkylphenols,  Refinery  effluents. 

The  technique  of  liquid  chromatography  with  elec- 
trochemical detection  has  been  applied  to  the  de- 
termination of  alkylphenols  in  refinery  effluents. 
Specific  problems  addressed  were  the  trace  enrich- 
ment of  low-level  phenols  and  the  simultaneous 
detection  of  meta-  and  para-cresols  which  are  diffi- 
cult to  separate  chromatographically.  The  former 
problem  was  solved  using  C18  Sep  Pak(TM)  car- 
tridges followed  by  controlled  evaporation  of  the 
eluant.  Separate  responses  for  the  meta-  and  para- 
cresols  were  achieved  by  using  two  different  po- 
tentials. The  fully  developed  method  is  sensitive 
and  selective  in  the  determination  of  alkylphenols 
in  environmental  waters.  (Author's  abstract) 
W88-09596 


FATE  OF  ATRAZINE  AND  TRTFLURALIN 
FROM  AN  INDUSTRIAL  WASTE  DUMPING 
AT  THE  LLOBREGAT  RIVER:  PRESENCE  IN 
FISH,  RAW  AND  FINISHED  WATER, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

J.  Rivera,  J.  Caixach,  and  M.  DeTorres. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  24,  No.   3,  p   183-191, 

March  1986.  5  fig,  1  tab,  1 1  ref. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
•Atrazine,  'Trifluralin,  Industrial  wastewater, 
Fish,  Raw  water,  Drinking  water,  Spain,  Llobre- 
gat  River,  Fate  of  pollutants,  Pesticides,  Herbi- 
cides, Animal  tissues,  Pollutant  identification. 

Analysis  carried  out  after  fish  mortality  in  an  in- 
dustrial area  near  the  Llobregat  River,  which  sup- 
plies water  to  Barcelona,  led  to  the  identification 
of  two  herbicides  (Atrazine  and  trifluralin)  in  the 
wastewaters  from  an  industrial  sewer  from  pesti- 
cide factories.  The  path  of  these  herbicides  is  fol- 
lowed in  fish  (dorsal  muscle),  raw  water  entering 
the  water  works  plant  and  tap  water.  Analyses  by 
GC,  GC/MS  and  mass  fragmentography  were  rou- 
tinely employed.  (Author's  abstract) 
W88-09600 


DETERMINATION  OF  BORON  BY  INDUC- 
TIVELY COUPLED  PLASMA  ATOMIC  EMIS- 
SION SPECTROSCOPY:  II.  APPLICATIONS 
TO  SOUTH  AFRICAN  ENVIRONMENTAL 
SAMPLES, 


Cape  Town  Univ.  (South  Africa).  Dept.  of  Analyt- 
ical Science. 

M.  A.  B.  Pougnet,  and  M.  J.  Orren. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  267-282, 
April  1986.  6  fig,  4  tab,  20  ref. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Boron,  'Spectroscopy,  'Emission  spec- 
troscopy, Leaching,  Lakes,  Sediments,  Lake  sedi- 
ments, Seawater,  Inductively  coupled  plasma 
atomic  emission  spectroscopy,  South  Africa,  Fly 
ash,  Coal,  Sample  preparation. 

The  use  of  inductively  coupled  plasma  atomic 
emission  spectroscopy  (ICP-AES)  for  trace  deter- 
mination of  boron  in  a  variety  of  samples  is  illus- 
trated. The  sample  preparation  method  for  the 
analysis  of  coal  and  fly  ash  is  described  and  data 
for  boron  levels  in  South  African  samples  are 
presented.  ICP-AES  is  also  used  to  investigate  the 
leaching  of  boron  from  fly  ash  by  water  and  to 
analyze  waters,  including  lake  water,  sea  water  and 
water  samples  collected  at  a  coal  burning  plant. 
(Author's  abstract) 
W88-09602 


DETERMINATION  OF  ULTRA  TRACE 
AMOUNTS  OF  COBALT  IN  FISH  BY  GRAPH- 
ITE FURNACE  ZEEMAN  EFFECT  ATOMIC 
ABSORPTION  SPECTROMETRY, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
J.  W.  McMahon,  A.  E.  Docherty,  J.  M.  A.  Judd, 
and  S.  Genter. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  297-303, 
April  1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Cobalt, 
'Fish,  'Path  of  pollutants,  'Trace  elements,  'Spec- 
trophotometry, 'Atomic  absorption  spectrophoto- 
metry, Animal  tissues,  Tissue  analysis. 

A  method  is  described  for  determining  stable 
cobalt  concentrations  in  fish  flesh  and  bone  using 
polarized  Zeeman  effect  graphite  furnace  atomic 
absorption  spectrometry  (ZAAS).  Cobalt  analysis 
on  freshwater  fish  flesh  samples  (10  g  dry  weight) 
required  predigestion  and  wet-ashing  at  70-80  de- 
grees. Cobalt  is  chelated  with  ammonium  pyrroli- 
dine dithiocarbamate  extracted  with  methyl  isobu- 
tyl  ketone  and  analyzed  by  ZAAS.  The  mean 
cobalt  content  calculated  from  the  standard  addi- 
tions method  using  three  replicate  fish  flesh  sam- 
ples was  4.23  +  or  -  1.0  micrograms  Co/Kg  (dry 
weight).  Analyses  were  also  carried  out  on  flesh 
and  bone  samples  from  similar  sized  fish,  of  the 
same  species,  taken  from  three  area  lakes.  (Au- 
thor's abstract) 
W88-09603 


QUANTITATIVE  DETERMINATION  OF 
TRACE  CONCENTRATION  OF  ORGANICS  IN 
WATER  BY  SOLVENT  EXTRACTION  AND 
FUSED  SILICA  CAPILLARY  GAS  CHROMA- 
TOGRAPHY: ALIPHATIC  AND  POLYNU- 
CLEAR  HYDROCARBONS, 
National  Centre  for  Scientific  Research,  Havana 
(Cuba). 

L.  G.  Bravo,  and  L.  Rejthar. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  305-318, 
April  1986.  4  fig,  5  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Organic 
compounds,  'Trace  levels,  'Gas  chromatography, 
Hydrocarbons,  'Aliphatic  hydrocarbons,  Water 
pollution,  Polynuclear  aromatic  hydrocarbons, 
Quantitative  analysis. 

Solvent  procedures  with  six  different  solvents  on 
aqueous  model  systems  of  aliphatic  (C12-C22)  and 
polynuclear  aromatic  hydrocarbons  (PAHs:  Naph- 
thalene, acenaphtene,  fluorene,  phenanthrene,  an- 
thracene, fluoranthene  and  pyrene)  were  studied 
for  the  analysis  in  the  trace  concentration  range 
(20-50  ng/ml)  by  fused  silica  capillary  gas  chroma- 
tography. Recovery  efficiences,  reproducibilities 
and  detection  limits  for  each  analyte  and  proce- 
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dure  are  reported.  The  effect  of  PAHs  on  the 
extracting  rate  of  the  aliphatic  hydrocarbons  at  the 
trace  concentration  range  is  discussed.  (Author's 
abstract) 
W88-09604 


HANDLING  OF  ENVIRONMENTAL  AND  BIO- 
LOGICAL SAMPLES  VIA  PRE-COLUMN 
TECHNOLOGIES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Analytical  Chemistry. 

R.  W.  Frei,  M.  W.  F.  Nielen,  and  U.  A.  T. 

Brinkman. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  25,  No.  1-3,  p  3-35,  June 

1986.  18  fig,  3  tab,  20  ref. 

Descriptors:  'Pollutant  identification,  'Sample 
preservation,  'Chromatography,  'Biological  sam- 
ples, Automation,  Trace  enrichment,  Water  sam- 
pling, Water  pollution. 

Sample  handling  is  still  a  weak  point  in  chromatog- 
raphy and  in  analytical  chemistry,  in  general.  One 
consideration  is  the  automation  potential  of  new 
procedures.  Solid-liquid  extraction  techniques  in 
combination  with  pre-column  technology  are  par- 
ticularly promising.  The  construction  and  geome- 
try of  pre-columns,  both  for  conventional  and 
narrow-bore  high-pressure  liqud  chromatography, 
are  of  major  importance  since  band  broadening 
should  be  kept  at  a  minimum  for  an  optimal  func- 
tioning of  the  analytical  system.  The  various  oper- 
ations that  can  be  carried  out  with  such  a  pre- 
column  are  trace-enrichment,  clean-up  of  the 
sample  (which  depends  on  the  type  of  adsorbents 
used  in  the  precolumn),  ion  exchangers  or  metal 
covered  surfaces,  protection  of  the  analytical 
column,  field  sampling  and  storage  of  samples  and 
as  a  substrate  for  on-column  chemical  derivations. 
These  various  operations  are  demonstrated  with 
practical  examples  from  the  fields  of  environmental 
and  biological  analysis.  The  selectivity  can  further 
be  enhanced  by  coupling  precolumn  technology 
with  selective  detection  modes  such  as  diode  array 
UV,  electrochemical  or  fluorescence  detection. 
This  enables  the  construction  of  optimal  and  inte- 
grated analysis  systems  which  are  fully  automated 
and  microprocessor  controlled.  They  can  also  be 
made  compatible  with  miniaturized  LC  technolo- 
gy. (Author's  abstract) 
W88-09605 


TRACE-LEVEL  DETERMINATION  OF 
PHENOL  BY  LIQUID  CHROMATOGRAPHY 
WITH  ON-LINE  PRECOLUMN  TECHNOLO- 
GY AND  FLUORESCENCE  DETECTION, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Analytical  Chemistry. 

M.  W.  F.  Nielen,  J.  DeJong,  R.  W.  Frei,  and  U.  A. 

T.  Brinkman. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  25,  No.  1-3,  p  37-48,  June 

1986.  3  fig,  2  tab,  8  ref,  append.  Dutch  Foundation 

for  Technical   Services  Grant   No.   CH   44.0616. 

Descriptors:  'Pollutant  identification,  'Trace 
levels,  'Phenols,  'Chromatography,  'Fluores- 
cence, Water  sampling,  Drinking  water,  Water 
pollution,  Anion  exchange. 

A  strongly  basic  anion-exchange  resin  is  used  for 
the  trace  enrichment  and  automated  sample  han- 
dling of  phenol  with  subsequent  determination  by 
reversed-phase  liquid  chromatography  with  fluo- 
rescence detection.  Because  of  the  presence  of 
high  concentrations  if  ionic  compounds  in  the 
water  samples  tested,  phenol  is  first  trapped  on  a 
relatively  long  precolumn  filled  with  highly  hydro- 
phobic packing  material.  During  this  step,  organic 
anions  which  are  not  retained  are  flushed  to  waste. 
In  the  next  step,  phenol  is  desorbed  from  this 
column  at  high  pH  and  sorbed  in  a  small  zone 
('peak  compression')  on  a  short  precolumn  contain- 
ing the  anion  exchanger.  In  the  analysis  of  tap  and 
river  water  samples,  the  detection  limit  was  found 
to  be  10  ppt.  (Author's  abstract) 
W88-09606 


FIELD    TESTING    OF    A    LARGE    VOLUME 
LIQUID-LIQUID  EXTRACTION  DEVICE  FOR 


HALOGENATED  ORGANICS  IN  NATURAL 
WATERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
B.  G.  Oliver,  and  K.  D.  Nicol. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  275-285, 
June  1986.  1  fig,  5  tab,  12  ref. 

Descriptors:  'Pollutant  identification,  'Laboratory 
equipment,  'Organic  compounds,  'Natural  waters, 
Trace  levels,  Field  tests,  Testing  procedures, 
Water  pollution. 

The  testing  of  a  large  volume  (200  litre)  liquid- 
liquid  extractor  for  trace  organics  in  the  laboratory 
and  in  the  field  is  described.  The  recovery  efficien- 
cy of  the  device,  as  measured  by  laboratory  spiking 
experiments  and  field  spiking  of  five  surrogate 
chemicals  was  reasonably  consistent  and  in  the  40- 
70%  range.  Concentration  and  cleanup  procedures 
for  the  extract  are  described  in  detail.  The  device 
reduces  the  detection  limits  of  the  organic  chemi- 
cals by  one  or  two  orders  of  magnitude  over  those 
achieved  with  conventional  small  volume  (1-10  1) 
samples.  (Author's  abstract) 
W88-09610 


COMPARISON  OF  FREQUENTLY  USED 
METHODS  FOR  THE  DETERMINATION  OF 
AQUEOUS  ALUMINUM, 

Senter  for  Industriforskning,  Oslo  (Norway). 
T.  J.  Sullivan,  H.  M.  Seip,  and  I.  P.  Muniz. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  26,  No.  1,  p  61-75,  July 
1986.  4  fig,  3  tab,  32  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Aluminum,  'Acid  rain,  Comparison 
studies,  Soil,  Surface  waters,  Toxicity,  Chemical 
speciation. 

In  view  of  current  international  interest  in  the 
effects  of  acid  deposition  and  consequent  alumi- 
num mobilization,  a  need  has  arisen  to  establish 
sound  relationships  between  aluminum  fractiona- 
tion methodologies.  The  results  of  two  principal 
fractionation  methods,  the  Barnes/Driscoll  MIBK 
extraction  method  and  the  pyrocatechol  violet 
method,  for  surface  water  samples  from  southern 
Norway  are  compared.  For  samples  analyzed  im- 
mediately after  collection  with  minimum  pH  and 
temperature  changes,  both  methods  are  satisfac- 
tory. But,  the  Barnes/Driscoll  method  was  found 
to  be  more  convenient  for  field  analytical  research. 
There  are  systematic  differences,  particularly  for 
the  organic  monomelic  aluminum  fraction.  Results 
for  inorganic  monomeric  aluminum,  which  is  most 
important  biologically,  are  in  very  good  agree- 
ment. (Author's  abstract) 
W88-09614 


SIMPLE  DEVICE  FOR  ISOLATION  OF  OR- 
GANIC COMPOUNDS  FROM  WATER, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Inorgan- 
ic Chemistry  and  Technology. 
M.  Biziuk,  and  J.  Namiesnik. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  26,  No.  3  +  4,  p  193-207, 
September  1986.  9  fig,  3  tab,  29  ref.  Institute  of 
Oceanology  Grant  MR.I-15. 

Descriptors:  'Pollutant  identification,  'Laboratory 
equipment,  'Organic  compounds,  Water  sampling, 
Chlorine,  Isolation,  Colorimetry,  Organochlorine 
compounds. 

A  simple  device  for  the  isolation  of  organic  com- 
pounds from  aqueous  samples  has  been  designed 
and  its  operating  parameters  tested  during  both 
periodic  and  continuous  operation  using  isolation 
of  organochlorine  compounds  as  an  example.  A 
stream  of  an  aqueous  sample  is  pumped  at  elevated 
temperature  by  a  piston  pump  to  a  unit  for  expan- 
sion of  the  liquid  phase  surface,  where  the  liquid  is 
sprayed  on  the  walls  of  the  unit  and  flows  down 
freely.  Organochlorine  compounds  passing  to  the 
gaseous  phase  are  purged  with  a  stream  of  purified 
air  and  oxidized  and  the  chlorides  formed  are 
determined  coulometrically.  The  device,  due  to  its 
simplicity,  can  be  built  and  employed  in  an  average 
laboratory.  (Author's  abstract) 


W88-09617 


LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOILS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble/ETC,  Strombeek,  Bever  (Bel- 
gium). 

H.  DeHenau,  E.  Mathijs,  and  W.  D.  Hopping. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  26,  No.  3  +  4,  p  279-293, 
September  1986.  3  fig,  9  tab,  32  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Linear  Alkyl  Sulfonates,  'Wastewater, 
'Sludge,  Path  of  pollutants,  Wastewater  treatment, 
Benzenes,  Surfactants,  Sediments,  Soils,  Soil  con- 
tamination, Safety,  Chromatography. 

Linear  Alkylbenzenesulfonate  (LAS),  a  major  ani- 
onic surfactant  used  in  laundry  products,  can  be 
measured  specifically  in  the  environment  by  instru- 
mental analysis.  In  addition  to  a  desulfonation-gas 
chromatography  approach,  a  method  based  on 
high  performance  liquid  chromatography  has  been 
developed,  the  main  features  of  the  methods  are 
outlined  and  LAS  concentrations  measured  in 
sewage  sludge,  sediments  and  sludge  amended  soils 
are  reported.  Knowledge  of  usage  volumes, 
sewage  treatment  practices  and  environmental 
transport  and  transformation  mechanisms  has  been 
used  to  predict  concentrations  of  LAS.  These  cal- 
culated concentrations  were  found  to  agree  well 
with  those  actually  measured  in  the  environment. 
Both  measured  and  calculated  ambient  concentra- 
tions of  LAS  are  below  those  which  could 
produce  potentially  adverse  effects  in  representa- 
tive surface  water,  benthic  and  terrestrial  orga- 
nisms. (Author's  abstract) 
W88-09618 


WATER  QUALITY  STUDIES  ON  BUCKING- 
HAM CANAL  (MADRAS,  INDIA):  A  DISCRIMI- 
NANT ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

S.  Ravichandran. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  121-126,  No- 
vember 16,  1987.  7  tab,  14  ref. 

Descriptors:  'Water  quality,  'Pollutant  identifica- 
tion, 'Biological  properties,  'Canals,  'Mathemati- 
cal analysis,  Discriminant  analysis,  India,  Madras, 
Physical  properties,  Chemical  properties,  Pollut- 
ants. 

Stepwise  multiple  discriminant  analysis  was  ap- 
plied to  a  two-year  water  quality  monitoring  study 
of  the  Buckingham  Canal.  The  variables  were  di- 
vided into  (1)  physical  and  chemical,  (2)  pollutants, 
and  (3)  biological,  to  test  which  group  is  efficient 
in  discriminating  stations  which  differ  in  water 
quality.  Biological  variables  obtained  higher  load- 
ings on  the  discriminant  functions  than  the  other 
two  groups.  The  derived  discriminant  functions 
were  tested  for  their  discriminating  power  through 
the  classification  phase  with  the  same  raw  data. 
The  'Hit  and  Misses'  tables  of  classification  indi- 
cate that  81.66%  of  the  samples  were  correctly 
classified  by  the  biological  variables,  against  only 
46.66%  of  the  samples  in  the  case  of  physical  and 
chemical  variables  and  48.33%  in  the  case  of  pol- 
lutants. (Author's  abstract) 
W88-09641 


AROMATIC  SURFACTANTS  IN  LAUNDRY 
DETERGENTS  AND  HARD-SURFACE  CLEAN- 
ERS: LINEAR  ALKYLBENZENESULPHON- 
ATES  AND  ALKYLPHENOL  POLYETHOXY- 
LATES, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland). 
A.  Marcomini,  F.  Filipuzzi,  and  W.  Giger. 
Chemosphere  CMSHAF,  Vol.  17,  No.  5,  p  853- 
863,  1988.  2  fig,  4  tab,  29  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Organic  compounds,  "Surfactants, 
•Detergents,  Chromatography,  Isomers,  Molecular 
structure,  Water  pollution  sources,  Chemical  prop- 
erties, Chemical  analysis,  Switzerland. 

Linear  alkylbenzenesulphonates  (LAS)  and  alkyl- 
phenol  polyethoxylates  (APEO)  were  determined 
in  granular  laundry  detergents  and  liquid  hard- 
surface  cleaners  commercially  available  in  Switzer- 
land. Quantitative  measurements  were  performed 
by  reversed-  and  normal-phase  high-performance 
liquid  chromatography.  The  distribution  of  homol- 
ogous LAS  and  of  the  phenyl  positional  isomers 
within  each  homologue  are  presented  together 
with  the  distribution  of  oligomeric  APEO.  Levels 
of  LAS  and  APEO  were:  1.5  to  12%  and  0.5  to 
6%,  respectively,  in  the  laundry  detergents,  and 
2.8  and  3.6%  and  7.0  and  25.1%  in  the  hard- 
surface  cleaners.  The  most  abundant  components 
of  LAS  contained  aliphatic  chains  with  11  and  12 
carbon  atoms.  The  distributions  of  APEO  oli- 
gomers centered  around  compounds  with  eight  or 
nine  ethoxy  units.  (Author's  abstract) 
W88-09652 


PRECONCENTRATION  AND  ANALYSIS  OF 
TETRAPHENYLBORON  AND  DIPHENYL- 
BORINIC  ACID  IN  NATURAL  WATERS 
USING  C18  REVERSE-PHASE  LIQUID  CHRO- 
MATOGRAPHY, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
G.  L.  Mills,  D.  Schwind,  and  D.  C.  Adriano. 
Chemosphere  CMSHAF,  Vol.  17,  No.  5,  p  937- 
942,  1988.  1  fig,  3  tab,  19  ref.  US  DOE  Contract 
DE-AC09-76ROO-819. 

Descriptors:  'Boron  compounds,  'Pollutant  identi- 
fication, 'Chromatography,  'Chemical  analysis, 
Organic  acids,  Dissolved  organic  matter,  Organic 
compounds,  Path  of  pollutants,  Chemical  interfer- 
ence, Blackwater  streams,  Decomposing  organic 
matter. 

Tetraphenylboron  (TPB)  and  diphenylborinic  acid 
(DPBA)  were  concentrated  from  aqueous  solu- 
tions using  CI 8  reverse-phase  liquid  chromatogra- 
phy. Percent  recoveries  from  solutions  containing 
between  0.05  and  1.99  ug/ml  were  94.6%  and 
82.8%  for  TPB  and  DPBA,  respectively.  The 
effect  of  solution  volume  was  also  investigated;  the 
results  indicated  that  up  to  50  ml  of  sample  can  be 
processed  through  a  column  without  significant 
loss  in  recovery  efficiency.  Naturally-occurring 
dissolved  organic  matter  present  in  a  black  water 
coastal  plain  stream  did  not  interfere  in  the  reten- 
tion or  elution  efficiencies  for  these  organoborates. 
(Author's  abstract) 
W88-09654 


TEMPORAL  VARIATION  OF  METALS  IN  THE 
SEAGRASS  POSIDONIA  AUSTRALIS  AND  rTS 
POTENTIAL  AS  A  SENTINEL  ACCUMULA- 
TOR NEAR  A  LEAD  SMELTER, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
T.  J.  Ward. 

Marine  Biology  MBIOAJ,  Vol.  95,  No.  2,  p  315- 
321,  July  1987.  1  fig,  4  tab,  35  ref. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Temporal  distribution,  'Heavy  metals, 
•Seagrass,  'Posidonia  australis,  'Bioaccumulation, 
•Bioindicators,  Biological  magnification,  Lead 
smelters,  Mineral  industry,  Lead,  Cadmium, 
Copper,  Manganese,  Nickel,  Zinc,  Leaves, 
Grasses,  Marine  plants,  Metals,  Australia,  Industri- 
al wastes,  Seasonal  variation,  Plant  growth. 

Temporal  variation  in  the  concentrations  of  Cd, 
Cu,  Mn,  Ni,  Pb  and  Zn  in  leaves  of  the  seagrass 
Posidonia  australis  was  studied  at  three  sites  near  a 
lead  smelter  on  the  shore  of  Spencer  Gulf,  a  large 
hypersaline  marine  embayment  in  South  Australia, 
on  four  occasions  from  October  1980  to  September 
1981.  Concentrations  of  Cd,  Mn,  Pb  and  Zn  of  up 
to  541,  537,  379,  and  4,241  micrograms/g,  respec- 
tively, were  found  in  leaves  collected  from  the  site 
nearest  to  the  smelter.  A  substantial  temporal  vari- 
ation in  the  concentrations  of  these  metals  in  sam- 
ples from  all  sites  resulted  from  the  combined 
effect  of  leaf  age  and  collection  strategy.  Concen- 


trations of  Cd,  Cu  and  Zn  in  the  leaf  epibiota  were 
lower  than  those  in  the  leaves,  but  the  reverse  was 
true  for  Mn  and  Ni.  The  use  of  seagrass  leaves  as 
sentinel  accumulators  for  Cu,  Pb  and  Zn  must  be 
based  on  collections  made  at  the  same  time  of  year, 
or  otherwise  account  for  the  effect  of  leaf  age  on 
concentrations  of  the  metal  in  the  samples.  (Au- 
thor's abstract) 
W88-09667 


ELEMENTAL  COMPOSITION  OF  THE  SUB- 
AQUATIC  LIVERWORT  PELLIA  ENDrVTIFO- 
LIA  (DICKS.)  DUM.  IN  RELATION  TO  HEAVY 
METAL  CONTAMINATION, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09673 


NOTE  ON  THE  PROBLEM  OF  USING  BIO- 
LOGICAL SURVEYS  TO  ASSESS  WATER 
QUALITY  FN  SMALL  ALPINE  TORRENTS, 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

G.  Crosa,  and  M.  Cotta  Ramusino. 

Regulated    Rivers    Research    and    Management 

RRRMEP,  Vol.  2,  No.  2,  p  175-178,  April-June 

1988.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Water  quality  assessment,  'Pollutant 
identification,  'Bioindicators,  'Rivers,  Water  qual- 
ity, Pollutants,  Viola  Torrent,  Italy,  Oligotrophy, 
Mapping,  Surveys,  Species  diversity,  Benthos, 
Dam  effects,  Water  transfer. 

Biological  surveillance  techniques  have  been 
widely  used  to  assess  river  water  quality.  A  biolog- 
ical survey  using  the  E.B.I,  method,  which  is  based 
on  the  sensitivity  of  various  taxa  toward  pollutants 
and  on  the  variety  of  the  macrobenthic  communi- 
ties, was  carried  out  in  the  Viola  Torrent,  a  moun- 
tain stream  in  Italy  subject  to  water  transfers  from 
hydroelectric  power  plants  and  receiving  the  aque- 
ous effluents  from  some  villages.  The  investigation 
showed  that  the  oligotrophy  of  the  torrent  brought 
about  a  simplification  of  the  macrobenthic  commu- 
nity and  led  to  an  inaccurate  assessment  of  the 
quality  of  the  water.  A  tendency  to  undervalue  the 
complex  interconnections  in  the  biology  of  water- 
courses with  sharp  variations  in  fall  and  current 
velocity  also  led  to  inaccuracies.  Therefore,  a  criti- 
cal application  of  the  mapping  method  was  adopt- 
ed in  which  the  microtypologies  present  in  the 
reaches  under  examination  were  mapped  and  the 
benthos  in  the  microtypologies  were  sampled  sepa- 
rately and  compared  to  previously  defined  macro- 
benthic structures  for  similar  microtypologies  in 
natural  conditions.  (Wood-PTT) 
W88-09727 


HYDROCHEMICAL  CHARACTERIZATION 
OF  BRINES  AND  IDENTIFICATION  OF 
BRINE  CONTAMINATION  IN  AQUIFERS, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 

S.  A.  Novak,  and  Y.  Eckstein. 

Ground  Water  GRWAAR,  Vol.  26,  No.  3,  p  317- 

324,  May-June  1988.  7  fig,  3  tab,  22  ref. 

Descriptors:  'Groundwater  pollution,  'Saline 
water  intrusion,  'Contamination,  'Aquifer  charac- 
teristics, 'Brines,  'Drilling,  Calcium,  Magnesium, 
Sodium,  Chloride,  Potassium,  Water  pollution 
sources,  Stratigraphy,  Graphical  analysis,  Ohio. 

Hydrochemical  investigations  of  aquifer  contami- 
nation by  brine  are  usually  approached  using  con- 
ventional graphical  methods  (i.e.  Stiff,  Piper  and 
Schoeller  diagrams).  While  these  methods  may  be 
used  successfully  to  identify  brine  in  distinction 
from  other  contaminants  (e.g.,  road  deicing  agents) 
in  ground  water,  they  are  unsuccessful  in  differen- 
tiating between  brine  contaminants  from  different 
stratigraphic  origins.  A  methodology  is  described 
for  hydrochemical  investigations  of  suspected 
brine  contamination,  which  incorporates  the  use  of 
select  ionic  ratios  (Ca:Mg,  Na:Ca,  Na:Mg,  Na:Cl, 
K.C1,  K:Na,  Mg:K,  Ca;K,  Cl-.Mg,  Cl.Ca,  and  (Ca 
-I-  Mg):(Na  +  K))  in  discriminant  analysis  and 
modified  graphical  methods.  The  method  is  tested 
by  applying  it  to  an  area  of  known  brine  contami- 
nation in  northeastern  Ohio.  The  results  of  the  test 


indicate  that  the  method  is  successful  in  identifying 
brine  as  a  contaminant  in  ground  water  and  in 
identifying  the  stratigraphic  origin  of  the  brine. 
The  method,  when  combined  with  information  ob- 
tained from  drilling  reports,  can  be  used  to  suggest 
a  point  source  for  the  brine  contamination.  (Au- 
thor's abstract) 
W88-09785 


BACTERIAL  ASSIMILATION  OF  DISSOLVED 

AND       PARTICULATE       PHYTOSYNTHESIS 

PRODUCTS  (BAKTERIELLE  NUTZUNG  VON 

GELOSTEN   UND   PARTIKULAREN   PHOTO- 

SYNTHESEPRODUKTEN), 

Akademie   der   Wissenschaften   der   DDR,   Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09813 


ECOLOGICAL  INVESTIGATIONS  ON  CIXI- 
ATES  IN  THE  PERIPHYTON  OF  TWO  MOUN- 
TAIN BROOKS  POLLUTED  BY  ORGANIC 
WASTE  WATER  (METTMA  AND  GUTACH/ 
WUTACH,  SOUTHERN  BLACK  FOREST) 
(OKOLOGISCHE  UNTERSUCHUNGEN  AN 
AUFWUCHSCILIATEN  ZWEIER  ABWASSER- 
BELASTETER  GEBIRGSBACHE  (METTMA 
UND  GUTACH/WUTACH,  SUDSCHWARZ- 
WALD)), 

Bayerische   Landesanstalt   fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09893 


DETERMINATION  OF  DISSOLVED  C02  IN 
UPLAND  STREAMWATER, 

Institute  of  Hydrology,  Wallingford  (England). 
C.  Neal. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 
p  127-142,  May  1988.  9  fig,  1  tab,  12  ref. 

Descriptors:  'Acid  rain  effects,  'Path  of  pollut- 
ants, 'Water  analysis,  'Chemical  analysis,  'Carbon 
dioxide,  Titrations,  Analytical  methods,  Alkaline 
water,  Solute  transport,  Mathematical  studies, 
Streams,  Wales. 

Data  are  presented  for  acidimetric  titrations  of  two 
stream  waters  that  could  be  affected  by  atmos- 
phere acid  deposition,  the  Afon  Hafren  and  the 
Afon  Hore,  draining  the  Hafren  spruce  and  pine 
forest  at  Plynlimon,  mid-Wales.  Results  show  vari- 
ations of  alkalinity  of  -30  to  +  50  micro-equiv/L 
for  the  Afon  Hafren  and  the  -30  to  +  250  micro- 
equiv/L  for  the  Afon  Hore.  The  large  range  of 
alkalinities  reflects  hydrological  changes;  storm- 
flow  waters  are  derived  from  the  upper  organic 
soils  where  H(  +  )  is  generated  and  acidic  condi- 
tions predominate,  while  low-flow  waters  are  de- 
rived from  the  lower  inorganic  soils  where  weath- 
ering results  in  H(  +  )  assimilation  from  solutions 
draining  the  upper  soil  horizons.  The  larger  range 
in  alkalinity  values  for  the  Afon  Hore  compared 
with  the  Afon  Hafren  reflects  the  higher  degree  of 
calcium  carbonate  mineral  veining  within  the  bed- 
rock of  the  Afon  Hore  catchment.  Preliminary 
estimates  of  the  pC02  contents  of  the  two  stream 
waters  are  1  to  5  times  atmospheric  values  particu- 
larly at  low  flows  (high  pH)  but  values  of  up  to  30 
times  atmospheric  values  are  occasionally  found  at 
high  flows  (low  pH).  However,  such  high  values  at 
high  flows  are  in  part  questionable  owing  to  the 
potential  importance  of  buffering  components 
other  than  HC03(-)  in  the  water,  although  excess 
pC02  is  partially  correlated  with  flow.  To  allow 
HC03(-)  determinations  from  pH  4.5  alkalinity 
measurements,  a  new  equation  is  presented.  (Au- 
thor's abstract) 
W88-09920 


SELENIUM  AND  HUMAN  HEALTH  IMPLI- 
CATIONS IN  CALIFORNIA'S  SAN  JOAQUIN 
VALLEY, 

California    Dept.    of   Health    Services,    Berkeley. 
Office  of  Environmental  Health  Assessment. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09960 
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PHENOTYPIC  AND  GENOTYPIC  COMPARI- 
SON OF  ESCHERICHIA  COLI  FROM  PRIS- 
TINE TROPICAL  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
M.  Bermudez,  and  T.  C.  Hazen. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  4,  p  979-983,  April  1988.  1 
fig,  2  tab,  32  ref. 

Descriptors:  'Escherichia  coli,  *Bacteria,  'Fecal 
contamination,  *Bioindicators,  *Human  wastes, 
•Water  quality,  'Puerto  Rico,  'Tropical  regions, 
Biological  properties,  Radioactive  tracers,  Genetic 
analysis,  Deoxyribonucleic  homology,  Genetics. 

Nine  fecal-coliform-positive  strains  were  isolated 
from  pristine  sites  in  a  tropical  rain  forest.  These 
sites  included  nonpolluted  rivers  and  water  from 
bromeliads  (epiphytes)  which  were  30  ft  (ca.  910 
cm)  above  the  ground.  Phenotypically,  all  of  these 
isolates  were  as  Escherichia  coli.  Their  DNA  was 
isolated  and  purified,  and  the  base  content  (G  plus 
C  content)  was  determined  and  compared  with 
that  of  E.  Coli  B  (ATCC  11303).  The  DNA  from 
the  environmental  isolates  was  also  hybridized  to 
radiolabeled  DNA  from  E.  coli  B.  Eight  strains 
had  a  similar  DNA  base  composition  to  that  of  E. 
Coli  B  and  gave  more  than  75%  homology  with 
the  reference  strain.  The  finding  of  E.  coli  in 
pristine  tropical  waters  suggests  that  this  bacterium 
could  be  a  natural  inhabitant  in  these  environments 
and  is  not  a  reliable  indicator  of  recent  human  fecal 
contamination  in  tropical  waters.  The  indicators 
that  are  currently  used  in  the  tropics  to  test  the 
biological  quality  of  water  should  be  reevaluated. 
(Author's  abstract) 
W88-09966 


NORMALLY  DISTRIBUTED  SAPROBIC 
INDEX  DATA  FROM  THE  BLAGOEV- 
GRADSKA  BISTRITZA  RD7ER, 

Bulgarian  Academy  of  Sciences,   Sofia.   Inst,  of 

Zoology. 

N.  D.  Natchev. 

Hydrobiology,  Vol.  30,  p  81-93,  1987.  2  fig,  4  tab, 

15  ref. 

Descriptors:  'Frequency  distribution,  'Rivers, 
•Saprobic  index,  'Statistical  method,  'Water  qual- 
ity, Mathematical  models,  Ecology,  Aquatic  envi- 
ronments, Blagoevgradska  Bistritza  River,  Bulgar- 
ia, Pollution  index,  Benthic  Fauna. 

The  frequency  distribution  of  Rothschein's  sapro- 
bic index  (Sr)  data  obtained  during  the  period 
1970-1981  was  examined  for  its  agreement  with  the 
normal  distribution.  Graphic,  parametric,  and  non- 
parametric  tests  were  employed  with  a  total  of  1 3 1 
Sr  values  from  the  Blagoevgradska  Bistritza  River 
(Bulgaria).  The  data  distribution  is  in  best  agree- 
ment with  normality  when  the  sample  is  from 
stations  with  improved  oligosaprobity.  The  agree- 
ment is  very  good  when  the  number  of  polluted 
stations  for  the  sample  of  data  is  the  same  as  or 
very  close  to  the  number  of  unpolluted  stations. 
The  statistics  of  the  tests  chi-square  and  d  (Geary's 
kurtosis)  have  extended  values  when  the  data  are 
from  polluted  stations  only.  The  calculated  values 
of  the  test  Chi-square  and  d  are  close  to  the  tabu- 
lated critical  values  when  the  parity  of  polluted 
and  unpolluted  stations  for  the  sampling  of  data  is 
considerably  upset.  One  can  mark  four  parts  from 
the  length  of  the  river  in  which  the  Sg  data  are 
normal  distributed  according  to  the  Chi-square 
test.  One  can  mark  also  four  other  parts  from  the 
river  with  normally  distributed  Sr  data  according 
to  the  test  d.  According  to  the  Kolmogorov  (K) 
test  the  data  in  samples  from  all  the  stations  are 
normally  distributed.  (Roseman-PTT) 
W88-09972 


ASSESSMENT  AND  COMPILATION  OF 
GROUNDWATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi  State   Univ.,  State  College.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-10027 


DETERMINATION    OF    BENTHIC-INVERTE- 
BRATE     INDICES     AND     WATER-QUALITY 


TRENDS  OF  SELECTED  STREAMS  IN  CHES- 
TER COUNTY,  PENNSYLVANIA,  1969-80, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
C.  R.  Moore. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  85-4177,  1987.  62  p,  48  fig,  6 
tab,  43  ref. 

Descriptors:  'Bioindicators,  'Water  pollution, 
•Benthic  invertebrates,  'Species  diversity,  'Trend 
analysis,  'Water  quality,  'Limnology,  'Pennsylva- 
nia, Urbanization,  Biology,  Chester  County. 

The  trends  of  biological  and  chemical  data  collect- 
ed for  12  years  (1969-80)  from  46  sites  in  Chester 
County  were  evaluated  by  using  the  seasonal  Ken- 
dall test.  Calculated  Brillouin's  diversity  indices 
were  plotted  against  time  for  each  site.  Seven  sites 
had  upward  trends  significant  at  the  99%  confi- 
dence level,  9  sites  had  upward  trends  significant  at 
the  95  to  98%  confidence  level,  11  sites  had 
upward  trends  significant  at  the  90  to  94%  confi- 
dence level.  Of  the  remaining  19  sites,  17  had 
upward  and  2  had  downward  trends,  but  these 
trends  were  not  statistically  significant.  The  sea- 
sonal Kendall  test  was  used  to  test  the  chemical 
data  for  temporal  trends  at  eight  sites  having 
stream  discharge  data.  Significant  trends  were 
found  at  one  or  more  sites  for  specific  conduct- 
ance, pH,  total  nitrate,  total  phosphorus,  dissolved 
chloride,  and  dissolved  sulfate.  The  chemical  data 
for  11  sites,  which  were  not  flow  adjusted  were 
tested  for  trends  by  plotting  against  time  and  deter- 
mining a  correlation  coefficient.  Significant  trends 
were  found  in  nitrate  and  chloride.  Selected  chemi- 
cal constituents  were  tested  by  regression  analysis 
for  correlation  with  diversity  index.  Only  total 
dissolved  solids  correlated  significantly  with  diver- 
sity index.  Several  suggestions  are  made  to  im- 
prove the  monitoring  program.  (USGS) 
W88- 10063 


TRACE  ANALYSIS  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  WATER  BY  GC  AND  HPLC, 

Iowa  State  Univ.,  Ames.  Dept.  of  Chemistry. 
I.  A.  Ogawa. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8627141.  Ph.D  Dissertation,  1986.  190 
p,  25  fig,  21  tab,  205  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Volatility,  'Organic  compounds,  'Gas  chro- 
matography, 'Gas  liquid  chromatography,  'Trace 
levels,  Aldehydes,  Ketones,  Distillation,  Acids, 
Chemical  analysis. 

Low  molecular  weight  aldehydes  and  ketones 
were  determined  in  water  by  high  performance 
liquid  chromatography  and  low  molecular  weight 
polar  compounds  were  determined  in  water  by  gas 
chromatography.  The  analysis  of  aldehydes  and 
ketones  was  based  on  the  formation  of  the  2,4- 
dinitrophenylhydrazine  derivative.  Changes  that 
can  be  made  in  the  purge  and  trap  methods  so  that 
a  greater  variety  of  organic  compounds  can  be 
analyzed  by  a  single  experiment  are  described.  A 
single  experiment  using  both  gas  purging  followed 
by  distillation  with  continued  gas  purging  was  used 
to  concentration  organic  compounds.  Shape  selec- 
tive zeolites,  ZSM-5  and  ELZ-115,  were  demon- 
strated to  be  capable  of  extracting  polar  low  mo- 
lecular weight  compounds  from  water  at  the  parts 
per  billion  level.  Quantiation  was  best  carried  out 
using  gas  chromatography  with  large-bore  col- 
umns. This  method  can  be  extended  to  low  molec- 
ular weight  compounds  that  are  heat  sensitive  and 
cannot  be  distilled  or  thermally  desorbed.  The 
method  is  convenient  for  field  sampling  because 
only  the  mini-column  needs  to  be  transported  to 
the  laboratory  for  later  analysis.  (Cremmins- 
AEPCO) 
W88-10077 

5B.  Sources  Of  Pollution 


GROUND-WATER  TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 


Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-08971 


SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 

Nevada    Univ.,    Las    Vegas.    Environmental    Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08978 


AGRICULTURE  AND  GROUNDWATER  QUAL- 
ITY. 

Council  for  Agricultural  Science  and  Technology, 
Ames,  IA. 

Council  for  Agricultural  Science  and  Technology, 
Ames,  Iowa.  Report  No.  103,  May  1985.  62  p,  3 
tab,  96  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Irrigation,  'Ag- 
riculture, 'Groundwater  quality,  Water  pollution 
sources,  Pesticides,  Soil  amendments,  Organic 
compounds,  Fertilizers,  Inorganic  compounds, 
Gypsum,  Nitrates,  Bacteria,  Salinity,  Saline  soils, 
Groundwater  pollution,  Feedlot  runoff. 

Agricultural  production  systems  in  the  United 
States  involve  the  use  of  fertilizers  to  supply  plant 
nutrients;  inorganic  and  organic  amendments  to 
improve  soil  quality;  and  pesticides  to  control 
weeds,  insects,  and  other  pests.  Irrigation  water  is 
used  in  many  areas  where  water  is  deficient.  These 
practices  are  very  important  in  agricultural  pro- 
duction. One  of  their  possible  side  effects,  howev- 
er, is  the  transport  of  chemicals  to  groundwater. 
Most  of  the  chemicals  used  in  agriculture  do  not 
accumulate  in  groundwater  in  important  quantities 
except  in  unusual  situations,  but  a  few  are  of  legiti- 
mate concern.  In  humid  regions,  the  precipitation 
flushes  dissolved  salts  from  soils  at  intervals,  and 
the  salinity  of  the  groundwater  remains  low  be- 
cause the  precipitation  is  almost  pure  water,  and 
there  is  a  great  deal  of  it  relative  to  the  amounts  of 
salts  present.  In  dry  regions,  the  precipitation  is 
supplemented  by  irrigation  water,  which  always 
contains  dissolved  salts.  When  the  water  evapo- 
rates, the  salts  remain  behind,  and  they  increase  the 
salt  content  of  the  soils.  Excessive  salinity  in 
groundwater  used  for  drinking  is  undesirable  be- 
cause of  objectionable  tastes  and  the  laxative  effect 
of  the  sulfate.  Fertilizers  add  small  amounts  of  salts 
to  groundwater,  but  the  principal  concern  is  for 
the  possible  health  implications  of  ingesting  nitrate. 
Inorganic  soil  amendments  (liming  materials,  acidi- 
fying materials,  gypsum),  organic  residues,  and 
pesticides  are  the  other  major  sources  of  ground- 
water pollution.  The  principal  concern  about  the 
possible  effects  of  these  residues  on  groundwater 
quality  is  for  nitrate  associated  with  feeding  oper- 
ations in  out-of-door  feedlots.  Bacterial  contamina- 
tion also  is  of  some  concern.  Both  excess  nitrate 
and  bacterial  contamination  generally  can  be 
avoided  by  drilling  farm  wells  deeper  and  properly 
casing  them  at  upper  levels  to  avoid  entry  of  the 
contaminated  water.  As  a  result  of  loss  from  the 
soil  by  volatilization  and  decomposition,  or  reten- 
tion by  the  soil,  relatively  few  pesticides  have  been 
found  in  groundwater.  To  date,  no  verified  adverse 
health  effects  appear  to  be  on  record  as  a  result  of 
pesticide  residues  in  groundwater  used  for  drink- 
ing. (Lantz-PTT) 
W88-08979 


GROUND  WATER  MONITORING  AND  MITI- 
GATION EFFORTS  AT  AN  INACTIVE  TAIL- 
INGS POND  IN  NORTHWEST  MONTANA, 

K.  R.  Jones. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  69-93.  8  fig,  20  ref. 

Descriptors:  'Water  pollution  control,  'Chemical 
treatment,  'Industrial  wastes,  'In  situ  treatment, 
'Heavy  metals,  'Chemical  precipitation,  'Ground- 
water monitoring,  'Groundwater  pollution,  *Lea- 
chates,  Performance  evaluation,  Case  studies, 
Groundwater,       Montana,       Monitoring       wells, 
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Groundwater  management,  Aquifers,  Wastewater 
treatment,  Mineral  industry,  Antimony,  Arsenic, 
Sulfides,  Lysimeters. 

The  disposal  of  process  fluids  from  an  antimony 
refinery  into  an  inactive  fifteen  acre  tailings  im- 
poundment was  investigated  to  determine  the 
effect  on  local  ground  and  surface  water.  Batch 
leach  testing  indicated  a  leachate  containing  347 
mg/L  antimony  and  11  mg/L  arsenic  would  be 
produced  by  the  tailings.  Although  high  amounts 
of  dissolved  antimony  and  arsenic  are  currently 
available  in  the  pond  fluids  through  groundwater 
intrusion  and  precipitation,  the  foundation  of  the 
impoundment  and  the  unsaturated  zone  provide 
major  attenuation  for  the  contaminants  of  concern. 
Due  to  concerns  relative  to  the  finite  capabilities  of 
the  attenuation  zone,  several  remedial  measures 
were  investigated.  These  measures  included  the 
removal  of  the  tailings  from  the  alluvial  valley 
floor,  capping  the  material  in  place,  groundwater 
control,  and  in-situ  treatment.  Based  upon  review 
of  the  alternatives  an  in-situ  treatment  pilot  pro- 
gram is  being  initiated.  The  treatment  consists  of 
using  sulfide  solutions  to  cause  the  antimony  and 
arsenic  found  in  solution  to  precipitate  to  less 
soluble  forms.  Monitoring  wells,  suction  lysimeters 
located  in  the  tailings,  and  batch  leach  tests  on  the 
treated  tailings  are  being  used  to  determine  the 
effectiveness  of  the  treatment.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-08996 


AMMONIA  AND  NITRATE  MIGRATION 
FROM  THE  VADOSE  ZONE  TO  THE 
GROUND  WATER  SYSTEM:  CONTAINMENT, 
RECOVERY,  AND  NATURAL  RESTORATION, 

In-Situ,  Inc.,  Laramie,  WY. 

For   primary  bibliographic   entry   see   Field   5G. 

W88-08997 


MEASUREMENT  OF  HYDROLYSIS  RATE 
CONSTANTS  FOR  EVALUATION  OF  HAZ- 
ARDOUS WASTE  LAND  DISPOSAL:  VOLUME 
2.  DATA  ON  54  CHEMICALS, 

Environmental  Research  Lab.,  Athens,  GA. 

J.  J.  Ellington,  F.  E.  Standi,  W.  D.  Payne,  and  C. 

Trusty. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-227344. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

August  1987.  152  p,  54  fig,  6  tab,  2  append.  Report 

No.  EPA/600/3-87/019. 

Descriptors:  'Hydrolysis,  'Kinetics,  'Path  of  pol- 
lutants, 'Groundwater  pollution,  'Land  disposal, 
•Hazardous  wastes,  Hazardous  materials,  Mathe- 
matical studies,  Waste  disposal,  Chromatography, 
Regulations,  Hydrogen  ion  concentration,  Tem- 
perature, Mathematical  models,  Organic  com- 
pounds. 

To  provide  input  data  for  a  mathematical  model  to 
estimate  potential  groundwater  contamination 
from  chemicals  in  land  disposal  sites,  hydrolysis 
rate  constants  were  determined  for  31  regulated 
chemicals  under  carefully  controlled  conditions. 
Hydrolysis  rates  were  measured  under  sterile  con- 
ditions at  precisely  controlled  temperatures  and  at 
three  pH  levels  (3,  7,  and  11).  Conditions  were 
adjusted  to  provide  sufficiently  precise  rate  con- 
stants to  meet  modeling  requirements  determined 
through  model  sensitivity  tests.  In  addition  to  close 
monitoring  of  temperature  and  pH,  precautions 
were  taken  to  minimize  impact  of  adventitious 
processes.  Chemical  concentrations  as  a  function  of 
incubation  time  were  measured  by  gas  chromatog- 
raphy, liquid  chromatography,  or  ion  exchange 
chromatography.  Identities  and  purities  of  the 
chemicals  were  determined  by  mass  spectrometry 
supplemented,  in  some  cases,  by  infrared  spectrom- 
etry. Hydrolysis  rate  constants  are  reported  for  54 
compounds.  (Author's  abstract) 
W88-O9031 


DENSE  CHLORINATED  SOLVENTS  IN 
POROUS  AND  FRACTURED  MEDIA:  MODEL 
EXPERIMENTS, 

F.  Schwille. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  146  p. 


Descriptors:  'Hydrologic  models,  'Groundwater 
pollution,  'Spills,  'Fate  of  pollutants,  'Path  of 
pollutants,  'Chlorinated  hydrocarbons,  'Model 
studies,  Pore  size,  Infiltration,  Porous  media,  Soil 
water,  Saturated  soils,  Solute  transport,  Organic 
compounds,  Soil  properties. 

Dense  halogenated  solvents  are  recognized  as  the 
cause  of  a  large  portion  of  the  contemporary 
groundwater  problem.  Hundreds  of  Superfund 
sites  in  the  United  States  are  characterized  by 
groundwater  that  is  contaminated  with  these 
chemicals.  While  facilities  that  have  handled  large 
amounts  of  solvents  have  certainly  been  responsi- 
ble for  some  of  the  current  large-scale  contamina- 
tion problems,  even  a  comparatively  small  leak  of 
liquid  solvent  can  cause  very  extensive  contamina- 
tion. It  has  been  known  for  many  years  that  these 
compounds  are  in  general:  (1)  more  dense  and  less 
viscous  than  water;  (2)  not  nearly  as  biodegradable 
as  other  organic  compounds;  (3)  quite  soluble  rela- 
tive to  the  low  levels  which  require  regulatory 
action;  (4)  largely  nonsorbing  and  therefore  quite 
mobile  in  groundwater  systems;  and  (5)  rather 
volatile.  In  using  experiments  with  physical  models 
to  lay  out  the  principles  governing  the  spreading  of 
chlorinated  hydrocarbons  (CHCs)  in  the  subsur- 
face environment  in  a  plausible  manner,  the  gener- 
al scenarios  for  the  spreading  of  CHCs  have  been 
worked  out.  It  is  absolutely  necessary  that  ex- 
tended series  of  experiments  be  carried  out  to 
determine  the  individual  parameters  that  control 
spreading.  This  should  at  least  be  done  for  the 
most  important  soil  types  and  for  several  pertinent 
soil  water  contents.  Conclusions  from  the  study 
indicate  that  the  sinking  of  CHCs  in  a  water- 
saturated  medium  requires  a  certain  CHC  pressure 
in  addition  to  excess  CHC.  That  required  pressure 
increases  as  the  pore  size  of  the  medium  decreases; 
in  the  smaller  pore  size  media,  the  downward 
movement  of  a  CHC  usually  comes  to  a  halt 
quickly.  It  also  confirms  the  fact  that  CHC  com- 
pounds should  generally  be  classified  as  very  vola- 
tile. Few  spill  studies  determine  the  water  content 
of  the  porous  medium.  There  is  a  big  difference  in 
behavior,  however,  when  a  solvent  is  spilled  under 
a  building  where  the  soil  is  dry  vs  in  the  open 
where  the  soil  is  moist.  In  a  dry  medium,  a  given 
CHC  can  occupy  the  corners  of  the  pores.  It  can 
also  be  held  in  substantial  quantities  in  a  medium 
with  small  pores.  In  a  wet  medium,  however,  these 
spaces  are  occupied  by  water.  Under  certain  condi- 
tions a  spilled  CHC  may  infiltrate  more  rapidly  in 
a  moist  medium  than  in  a  dry  medium  since  all  of 
the  porosity  is  not  available  in  the  former  to  retain 
the  CHC  in  residual  saturation.  (Lantz-PTT) 
W88-09034 


ORGANIC  COMPOUNDS  AT  THE  SRP  OLD 
BURIAL  GROUND  FOR  LOW-LEVEL  RADIO- 
ACTIVE WASTE, 

Savannah  River  Lab.,  Aiken,  SC. 

S.  B.  Oblath. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011219. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

1987.  5  p,  3  fig,  1  tab,  6  ref.  Contract  No.  DE- 

AC09-76SR00001.  Report  No.  DP-MS-86-138. 

Descriptors:  'Radioactive  wastes,  'Solid  waste 
disposal,  'Path  of  pollutants,  'Waste  dumps,  'Or- 
ganic compounds,  'Groundwater  monitoring, 
•Monitoring  wells,  Organic  matter,  Soil  water, 
Organic  carbon,  Test  wells,  Land  disposal,  Indus- 
trial wastes,  Leaching,  Monitoring,  Groundwater 
pollution,  Savannah  River  Plant,  South  Carolina, 
Humic  acids,  Mass  spectrometry,  Monitoring,  Gas 
chromatography. 

Between  1953  and  1972,  the  Savannah  River  Plant 
(SRP)  disposed  of  its  solid,  low-level  radioactive 
waste  in  a  31  hectare  shallow  land  burial  site.  A 
grid  of  63  monitoring  wells  covering  the  site  were 
used  to  sample  for  organic  species  in  the  ground- 
water which  might  enhance  the  mobility  of  radion- 
uclides in  the  soil/water  system.  Total  organic 
carbon  (TOC)  measurements  were  used  as  a 
screening  method  to  select  which  wells  should  be 
used  for  oxalates,  tri-n-butyl  phosphate,  and 
EDTA.  More  thorough  analyses  were  performed 
using  gas  chromatography  and  mass  spectrometry 
for  a  number  of  the  wells.  Using  this  procedure 


over  60  compounds  were  identified.  Spent  sol- 
vents, scintillation  wastes,  and  decomposing  cellu- 
losic  wastes  are  believed  to  be  the  primary  sources. 
None  of  the  compounds  were  identified  as  strong 
complexing  agents  which  would  enhance  migra- 
tion. Preliminary  experiments  indicated  that  as 
much  as  40%  of  the  organic  carbon  may  be  humic 
material.  These  substances  were  not  further  char- 
acterized. However,  humic  materials  have  been 
implicated  in  increasing  mobility  of  radionuclides 
in  soil/ water  systems.  (Author's  abstract) 
W88-09035 


HUMIC  SUBSTANCES  REDUCE  BIOAVAILA- 
BILITY AND  TOXICITY  OF  CONTAMINANTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
J.  F.  McCarthy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009816. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
No.  CONF-870410-24.    1987.   20p,  3  fig,   57  ref. 

Descriptors:  'Organic  matter,  'Humic  acids, 
'Bioaccumulation,  'Toxicity,  'Binding,  'Aquatic 
life,  Biological  magnification,  Daphnia,  Amphi- 
pods,  Adsorption,  Fish,  Heavy  metals,  Path  of 
pollutants,  Organic  compounds,  Fate  of  pollutants, 
Water  pollution  effects,  Inorganic  compounds. 

The  role  of  humic  substances  in  the  aquatic  envi- 
ronment on  the  availability  and  toxicity  of  organic 
and  inorganic  contaminants  is  reviewed.  Organic 
contaminants  associated  with  humic  substances 
appear  to  be  essentially  unavailable  for  uptake  by 
amphipods,  daphnids,  and  fish.  Acute  toxicity  ol 
these  compounds  is  also  diminished  proportionally. 
Since  the  affinity  of  organic  solutes  for  binding  to 
humics  is  related  to  their  hydrophobicity,  the 
effect  of  humic  substances  is  significant  only  for 
compounds  with  octanol-water  partition  coeffi- 
cients >  100,000.  In  most  cases,  association  ol 
toxic  metals  with  humic  substances  reduces  the 
uptake  and  toxic  effects  of  the  contaminants.  How- 
ever, complex  interactions  among  the  toxicants, 
humic  ligands,  other  transition  metals  and  major 
cations  in  solution,  and  the  carrier  proteins  on 
biological  membranes  make  it  difficult  to  general- 
ize and  predict  any  reduction  in  accumulation  and 
toxicity  of  metals.  Humic  substances  may  have 
secondary  effects  on  uptake  and  accumulation  ol 
toxicants  by  biota  through  their  role  in  altering  the 
transport  and  fate  of  pollutants.  (Author's  abstract) 
W88-09036 


APPROACHES  TO  THE  ASSESSMENT  OF  IN- 
JURIES TO  SOIL  ARISING  FROM  DIS- 
CHARGES OF  HAZARDOUS  SUBSTANCES 
AND  OIL, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5C. 
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SOURCES  OF  PHOSPHATE  WHICH  GIVE 
RISE  TO  EUTROPHICATION  IN  SOUTH  AF- 
RICAN WATERS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

H.  N.  S.  Wiechers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-225033. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

1985.  11  p,  3  tab,  24  ref. 

Descriptors:  'Phosphates,  'Water  pollution 
sources,  'Eutrophication,  'South  Africa,  'Deter- 
gents, Path  of  pollutants,  Domestic  wastes,  Water 
pollution  prevention,  Water  pollution  control, 
Phosphorus  removal,  Industrial  wastes,  Nonpoint 
pollution  sources,  Fertilizers,  Wastewater  treat- 
ment. 

Current  knowledge  on  sources  of  phosphate  which 
give  rise  to  eutrophication  in  South  African  waters 
is  reviewed,  as  well  as  the  factors  controlling  the 
relative  contributions  from  the  different  sources. 
Sewage  and  industrial  effluents  have  been  identi- 
fied as  the  major  point  source  contributors  to  the 
phosphate  load  on  the  water  environment  in  South 
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Africa.  The  major  sources  of  phosphate  in  domes- 
tic wastewater  are  human  excreta  and  synthetic 
laundry  detergents.  Industry  can  either  add  or,  in 
the  case  of  a  few  phosphate-deficient  discharges, 
dilute  the  phosphate  content  of  municipal 
wastewaters.  Industrial  wastewaters  typically  high 
in  phosphates  include  those  generated  from  fertiliz- 
;r  production,  feedlots,  meat  processing  and  pack- 
ing, milk  processing  and  commercial  laundries.  A 
detergent  phosphate  ban  will  significantly  reduce 
the  phosphate  load  on  sewage  works,  but  not  to 
the  level  required  by  the  effluent  standards  in 
South  Africa.  The  legal  infrastructure  exists  to 
force  detergent  manufacturers  to  specify  the  phos- 
phate content  of  their  products  and,  if  desirable,  to 
reduce  or  completely  remove  the  phosphate.  Dif- 
fuse sources  of  phosphates  include:  effluents  from 
ion-sewered  populated  areas,  urban  runoff,  runoff 
from  both  cultivated  and  uncultivated  land,  spring 
uid  natural  waters  and  both  wet  and  dry  atmos- 
pheric precipitation.  Accurate  and  reliable  infor- 
mation on  phosphate  loads  and  their  sources  is  a 
prerequisite  for  the  planning  and  management  of  a 
:utrophication  control  program.  Another  major 
information  need  is  to  establish  the  relative  merits, 
Pased  on  costs  and  benefits,  of  removing  phosphate 
from  synthetic  detergents  as  an  alternative  to  re- 
moving it  at  sewage  works.  Basic  knowledge  is 
ilso  needed  on  mechanisms  of  phosphate  removal 
uid  transformation  in  river  systems,  as  well  as 
phosphate  availability  through  sediment  resuspen- 
iion  in  impoundments.  (Geiger-PTT) 
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ORGANOHALOGEN  FORMATION  TREAT- 
MENT AND  CONTROL, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

D.  I.  Welch,  and  B.  M.  van  Vliet. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-232617. 

Price  codes:  E05  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  *Chlorination,  'Organic  compounds, 
•Water  treatment,  *Trihalomethanes,  'Disinfec- 
tion, 'Organohalogens,  Path  of  pollutants,  Ozone, 
Coagulation,  Algae,  Activated  carbon,  Aeration, 
Ozonation,  Population  exposure,  Public  health, 
Biomass,  Adsorption,  Drinking  water,  Public 
health,  Chlorine. 

The  discovery  of  the  formation  of  trihalomethanes 
in  potable  waters  as  a  direct  effect  of  chlorine 
disinfection  and  the  possible  deleterious  health  ef- 
fects of  the  long  term  ingestion  of  small  quantities 
of  haloforms  is  discussed.  The  classical  haloform 
reaction  and  the  factors  which  affect  the  rate  of 
reaction  are  used  to  explain  the  formation  of  or- 
ganohalogens  in  practice.  Organohalogen  precur- 
sors are  classified  into  four  categories,  namely, 
humic  substances,  algal  biomass  and  extracellular 
products,  non-humic  compounds,  and  pollutants. 
Control  of  organohalogen  formation  can  be 
achieved  by  three  strategies:  removal  of  products; 
removal  of  precursors;  and  the  use  of  alternative 
disinfectants.  Each  strategy  is  discussed  in  turn, 
with  mention  of  aeration,  coagulation,  activated 
carbon  adsorption,  preoxidized  adsorption,  and  the 
use  of  ozone,  chlorine  dioxide  and  chloramine  oxi- 
dation. (Author's  abstract) 
W88-09049 


PHOSPHATE  DYNAMICS  IN  AQUATIC  ECO- 
SYSTEMS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09050 


SOURCES  AND  FATES  OF  AQUATIC  POL- 
LUTANTS. 

American  Chemical  Society,  Washington,  DC. 
Advances  in  Chemistry  Series  216.  Developed 
from  a  symposium  sponsored  by  the  Division  of 
Environmental  Chemistry  at  the  190th  Meeting  of 
the  American  Chemical  Society,  Chicago,  IL,  Sep- 
tember 8-13,  1985.  1987.  Edited  by  Ronald  A. 
Hites  and  S.  J.  Eisenreich.  537  p. 


Descriptors:  *Fate  of  pollutants,  'Water  pollution 
sources,  'Path  of  pollutants,  'Chemical  reactions, 
'Air-water  interfaces,  Marine  sediments,  Land 
sediments,  Models,  Air  pollution,  Trace  elements, 
Metals,  Organic  compounds,  Suspended  solids, 
Ecosystems,  Polychlorinated  biphenyls,  Mass 
transfer. 

This  book  presents  a  holistic  approach  to  aquatic 
pollutant  chemistry  and  describes  the  relationship 
between  physical  mixing  rates  and  chemical  reac- 
tion rates.  Four  sections  are  covered  in  this 
volume:  air-water  processes,  water  column  proc- 
esses, water-sediment  processes,  and  case  studies. 
The  first  three  sections  emphasize  the  chemical 
and  physical  processes  controlling  solute  behavior 
and  fate  in  air  and  water.  The  case  studies  integrate 
information  on  these  processes  into  a  systemwide 
picture  of  the  cycling  of  inorganic  and  organic 
chemicals.  Specific  topics  include  environmental 
modeling  of  hydrophobic  organic  compounds,  air- 
sea  transfer  of  trace  elements,  vapor-particle  parti- 
tioning of  semi-volatile  organic  compounds,  and 
metal  speciation  in  natural  waters.  This  volume 
will  be  useful  for  atmospheric  scientists,  industrial 
chemists,  marine  scientists,  environmental  chem- 
ists, and  students  involved  in  the  study  of  aquatic 
pollutants.  (See  W88-09066  thru  W88-09081) 
(Geiger-PTT) 
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METHODS  FOR  ESTIMATING  SOLUBILITIES 
OF  HYDROPHILIC  ORGANIC  COMPOUNDS: 
ENVIRONMENTAL  MODELING  EFFORTS, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

A.  W.  Andren,  W.  J.  Doucette,  and  R.  M. 
Dickhut. 

IN:  Sources  and  Fates  of  Aquatic  Pollutants. 
American  Chemical  Society,  Washington,  DC. 
1987.  p  3-26,  4  fig,  2  tab,  71  ref. 

Descriptors:  'Mathematical  models,  'Fate  of  pol- 
lutants, 'Organic  compounds,  'Thermodynamics, 
'Solubility,  'Path  of  pollutants,  Solute  transport, 
Model  studies,  Physicochemical  properties,  Ad- 
vection,  Diffusion,  UNIFAC  method,  Diffusion 
coefficient. 

A  variety  of  environmental  fate  models  that  inte- 
grate physicochemical  properties  of  pollutants 
with  advective  and  diffusive  transport  equations 
are  now  available.  To  satisfy  the  demand  for  miss- 
ing input  data,  scientists  have  begun  to  incorporate 
property  estimation  techniques  as  part  of  their 
computational  procedures.  The  recent  appearance 
of  high  quality  solubility  data  for  polyhalogenated 
organic  compounds  makes  it  possible  to  evaluate 
several  predictive  schemes  for  these  compounds. 
In  this  work,  a  brief  review  of  the  thermodynamics 
of  hydrophobic  compound  solubility  relationships 
is  presented.  This  review  is  followed  by  an  exami- 
nation of  the  UNIFAC  activity  coefficient  predic- 
tion technique.  The  use  of  octanol-water  partition 
coefficients,  total  molecular  surface  areas,  and  mo- 
lecular connectivity  indexes  to  predict  aqueous 
solubilities  is  then  examined,  and  the  resulting  cor- 
relations are  presented.  (See  also  W88-09065)  (Au- 
thor's abstract) 
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VAPOR-PARTICLE  PARTITIONING  OF  SEMI- 
VOLATILE  ORGANIC  COMPOUNDS, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Chemis- 
try. 

T.  F.  Bidleman,  and  W.  T.  Foreman. 
IN:    Sources   and    Fates   of   Aquatic    Pollutants. 
American    Chemical    Society,    Washington,    DC. 
1987.  p  27-56,  9  fig,  5  tab,  140  ref. 

Descriptors:  'Fate  of  pollutants,  'Organic  com- 
pounds, 'Precipitation,  'Water  pollution  sources, 
'Pesticides,  'Polychlorinated  biphenyls,  'Air  pol- 
lution, 'Path  of  pollutants,  Particulate  matter, 
Chlorinated  hydrocarbons,  Vaporization,  Aero- 
sols, Urban  areas. 

Pesticides,  polychlorinated  biphenyls  (PCBs),  and 
other  semivolatile  organic  compounds  (SOCs)  exist 
in  air  as  vapors  and  are  adsorbed  to  particulate 
matter.  Estimates  of  the  vapor-particle  distribution 


and  factors  influencing  it  were  obtained  from  high- 
volume  sampling  experiments  using  a  glass  fiber 
filter  to  collect  particles  and  an  adsorbent  trap  to 
collect  vapors.  Measurements  of  airborne  organ- 
ochlorine  pesticides  and  PCBs  in  four  cities  over  a 
wide  temperature  range  were  used  to  determine 
the  partition  coefficient  A(TSP)/F,  where  A  and  F 
are  the  adsorbent-  and  filter-retained  SOC  concen- 
trations (ng/cu  m),  respectively,  and  TSP  is  the 
total  suspended  particle  concentration  (micro- 
grams/cu  m).  Laboratory  determinations  of 
A(TSP)/F  were  carried  out  by  equilibrating  parti- 
cle-loaded filters  at  20  degrees  in  an  airstream 
containing  controlled  SOC  vapor  concentrations. 
Field  and  laboratory  A(TSP)/F  values  agreed  well 
for  most  organochlorines,  with  the  exception  of 
hexachlorobenzene  (HCB).  The  A(TSP)/F  value 
was  closely  correlated  with  the  subcooled  liquid 
vapor  pressure  of  the  SOCs,  but  not  with  the  solid- 
phase  vapor  pressure.  Implications  of  vapor-parti- 
cle partitioning  to  the  atmospheric  deposition  of 
SOCs  are  discussed.  (See  also  W88-09065)  (Au- 
thor's abstract) 
W88-09067 


LAKE  SEDIMENTS  AS  HISTORIC  RECORDS 
OF  ATMOSPHERIC  CONTAMINATION  BY 
ORGANIC  CHEMICALS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
J.  W.  Astle,  F.  A.  P.  C.  Gobas,  W.  Y.  Shiu,  and  D. 
Mackay. 

IN:  Sources  and  Fates  of  Aquatic  Pollutants. 
American  Chemical  Society,  Washington,  DC. 
1987.  p  57-77,  2  fig,  6  tab,  22  ref. 

Descriptors:  'Lake  sediments,  'Air  pollution,  'Or- 
ganic compounds,  'Dioxin,  'Paleolimnology, 
'Mathematical  models,  Path  of  pollutants,  Air- 
water  interfaces,  Air  pollution  effects.  Model  stud- 
ies, Lake  Superior,  Siskiwit  Lake,  Particulate 
matter,  Absorption,  Degradation,  Sediment-water 
interfaces. 

A  mathematical  model  is  presented  that  describes 
the  variation  in  lake  sediment  concentration  of  a 
persistent  organic  chemical  with  time  and  depth  as 
a  function  of  atmospheric  concentrations.  This 
model  may  be  used  to  estimate  historic  atmospher- 
ic concentrations  from  analyses  of  sectioned  sedi- 
ments. The  model  includes  wet  and  dry  air  particu- 
late deposition;,  rain  dissolution,  volatilization  and 
absorption,  water  column  particulate  deposition 
and  resuspension,  sediment-water  diffusion,  degra- 
dation reactions  in  water  and  sediment,  and  sedi- 
ment burial.  If  a  chemical's  properties  are  known, 
the  dominant  transfer  processes  can  be  identified, 
and  it  can  be  determined  if  the  sediment  can  pro- 
vide a  reasonable  record  of  atmospheric  concentra- 
tion. Defining  surface  sediment-air  and  water-air 
concentration  ratios  for  organic  chemicals  may  be 
feasible.  The  model  is  applied  to  dioxin  concentra- 
tion data  from  Siskiwit  Lake  on  Isle  Royale  in 
Lake  Superior.  (See  also  W88-09065)  (Author's 
abstract) 
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DEPOSITIONAL  ASPECTS  OF  POLLUTANT 
BEHAVIOR  IN  FOG  AND  INTERCEPTED 
CLOUDS, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Engineering  Science. 
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IN:    Sources    and    Fates   of   Aquatic    Pollutants. 
American    Chemical    Society,    Washington,    DC. 
1987.  p  79-129,  15  fig,  5  tab,  104  ref. 

Descriptors.  'Aerosols,  'Path  of  pollutants,  'Fog, 
'Clouds,  'Air  pollution,  'Water  pollution  sources, 
Sulfates,  Nitrates,  Ammonia,  Deposition,  Theoreti- 
cal analysis,  Water  pollution  control,  Air-water 
interfaces,  San  Joaquin  Valley,  California,  Particu- 
late matter. 

Droplet  deposition  during  fog  is  shown  to  play  an 
important  role  in  the  removal  of  anthropogenic 
pollutants  from  the  atmosphere.  Relevant  theoreti- 
cal principles  are  reviewed.  The  in-cloud  scaveng- 
ing of  aerosols  and  soluble  gases  coupled  with  the 
small  size  of  fog  droplets  results  in  higher  chemical 
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concentrations  in  fog  water  than  in  rainwater.  In 
the  urban  regions  of  southern  California  and  the 
southern  San  Joaquin  Valley,  fog  water  chemistry 
is  dominated  by  sulfate,  nitrate,  and  ammonium 
ions,  which  are  measured  at  millimolar  levels.  The 
formation  of  fog  is  shown  to  accelerate  deposition 
rates  for  water-scavenged  atmospheric  constitu- 
ents. During  stagnation  episodes,  pollutant  remov- 
al by  ventilation  of  valley  air  requires  at  least  5 
days,  while  the  enhancement  of  deposition  by  fog 
formation  leads  to  pollutant  lifetimes  on  the  order 
of  6-12  hours.  Thus,  in  an  environment  character- 
ized by  flat,  open  landscape  and  low  wind  speed, 
droplet  sedimentation  can  be  the  dominant  remov- 
al mechanism  of  pollutants  during  prolonged  stag- 
nation episodes  with  fog.  (See  also  W88-09065) 
(Author's  abstract) 
W88-09069 


AIR-SEA  TRANSFER  OF  TRACE  ELEMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

R.  Arimioto,  and  R.  A.  Duce. 

IN:    Sources    and    Fates    of   Aquatic    Pollutants. 

American    Chemical    Society,    Washington,    DC. 

1987.  p  131-150,  6  fig,  3  tab,  34  ref. 

Descriptors:  *Trace  elements,  *Air-water  inter- 
faces, 'Path  of  pollutants,  'Aerosols,  'Pacific 
Ocean,  Atolls,  Air  pollution,  Aluminum,  Scandi- 
um, Sedimentary  cycle,  Heavy  metals,  Manganese, 
Iron,  Cobalt,  Cesium,  Barium,  Cerium,  Europium, 
Hafnium,  Tantalum,  Lead,  Zinc,  Copper,  Seleni- 
um, Cadmium,  Thorium,  Marine  sediments. 

At  Enewetak  Atoll  in  the  tropical  North  Pacific, 
the  atmospheric  concentrations  of  Al,  Sc,  Mn,  Fe, 
Co,  Cs,  Ba,  Ce,  Eu,  Hf,  Ta,  and  Th  are  at  times 
dominated  by  mineral  aerosols  from  Asia.  Present 
rates  of  air-sea  transfer  for  several  elements  repre- 
sentative of  mineral  aerosols  are  similar  to  their 
rates  of  accumulation  in  sediments  over  the  past 
5000-10,000  years.  This  similarity  implies  that  the 
air-sea  transfer  of  particles  is  tied  to  the  sedimenta- 
ry cycle.  The  atmospheric  concentrations  of  Pb, 
Zn,  Cu,  Se,  and  Cd  are  higher  than  those  expected 
from  mineral  or  sea  salt  aerosols.  For  these  en- 
riched elements,  a  comparison  of  air-sea  transfer 
rates  with  their  estimated  inputs  to  surface  water 
from  vertical  mixing  shows  that  air-sea  transfer 
processes  also  affect  the  chemistry  of  reactive 
trace  elements  in  the  ocean.  (See  also  W88-09065) 
(Author's  abstract) 
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MECHANISMS  CONTROLLING  THE  DISTRI- 
BUTION OF  TRACE  ELEMENTS  IN  OCEANS 
AND  LAKES, 

Washington  Univ.,  Seattle.  School  of  oceanogra- 
phy- 

For  primary  bibliographic  entry  see  Field  2H. 
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HYDROPHOBIC  ORGANIC  COMPOUNDS  ON 
SEDIMENTS:  EQUILIBRIA  AND  KINETICS 
OF  SORPTION, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
A.  W  Elzerman,  and  J.  T.  Coates. 
IN:    Sources    and    Fates    of   Aquatic    Pollutants. 
American    Chemical    Society,    Washington,    DC. 
1987.  p  263-317,  12  fig,  3  tab,  137  ref. 

Descriptors:  'Organic  compounds,  'Sediments, 
•Sorption,  'Mathematical  models,  'Path  of  pollut- 
ants, 'Fate  of  pollutants,  'Kinetics,  Polychlorinat- 
ed  biphenyls,  Pesticides,  DDT,  Aromatic  com- 
pounds, Hydrologic  models,  Bottom  sediments, 
Suspended  sediments,  Thermodynamics,  Partition 
coefficients,  Model  studies. 

Modeling  the  fate  and  distribution  of  hydrophobic 
compounds  in  aquatic  environmental  systems  has 
received  considerable  attention.  Hydrophobic  or- 
ganic compounds  are  relatively  insoluble,  nonpolar 
compounds  that  have  large  octanol-water  partition 
coefficients  (log  K(ow)  >  2).  A  number  of  pollut- 
ants of  interest  are  hydrophobic  compounds  such 
as  polychlorinated  biphenyls  (PCBs),  polycyclic 
aromatic    hydrocarbons   (PAHs),    and    the    DDT 


group  of  pesticides.  Hydrophobic  compounds  tend 
to  have  large  partition  coefficients  onto  suspended 
and  bottom  sediments  in  aquatic  systems,  a  factor 
resulting  in  significant  effects  on  their  distribution, 
fate,  and  effects.  This  chapter  examines  the  empiri- 
cal, conceptual,  and  mechanistic  knowledge  that 
has  developed  concerning  sorption  of  hydrophobic 
compounds  onto  sediments.  Thermodynamic  and 
kinetic  models  are  examined  in  an  attempt  to  un- 
derstand the  basis  for  current  practical  approaches 
and  theoretical  concepts.  Estimation  procedures 
and  the  development  of  generalized  evaluative  ap- 
proaches are  emphasized.  (See  also  W88-09065) 
(Author's  abstract) 
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MOVEMENT  OF  CONTAMINANTS  IN  THE 
GREAT  LAKES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
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Descriptors:  'Great  Lakes,  'Particulate  matter, 
'Organic  compounds,  'Resuspension,  'Pollutant 
cycling,  'Paleolimnology,  'Pollution  histories, 
'Lead,  'Path  of  pollutants,  'Adsorption,  Water 
column,  Chlorinated  hydrocarbons,  Mixing,  Ra- 
dioisotopes, Pesticides,  Lake  sediments,  Hydrolog- 
ic models,  Sediment  transport,  Bioturbation,  Sedi- 
ment focusing,  Fate  of  pollutants,  Sedimentation. 

Particle-contaminant  interactions  and  subsequent 
behavior  of  the  particulate  matter  control  the  long- 
term  concentration  of  many  compounds  in  aquatic 
systems.  Even  in  deep  systems  such  as  the  Great 
Lakes,  particle  settling  times  from  the  water 
column  are  less  than  1  year.  After  reaching  the 
bottom,  contaminant-laden  particles  are  redistribut- 
ed by  episodic  cycles  of  resuspension  and  redeposi- 
tion,  resulting  in  focusing,  which  is  the  spatially 
inhomogeneous  distribution  of  contaminants  in 
sediments.  Bioturbation,  coupled  with  focusing, 
provides  source  material  to  the  resuspendible  pool. 
The  combination  of  these  processes  mediates  both 
the  composition  and  long-term  behavior  of  con- 
taminants in  these  lakes.  (See  also  W88-09065)  (Au- 
thor's abstract) 
W88-09076 


SEDIMENTS  AS  ARCHIVES  OF  ENVIRON- 
MENTAL POLLUTION  TRENDS, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

M.  J.  Charles,  and  R.  A.  Hites. 

IN:    Sources   and    Fates   of  Aquatic    Pollutants. 

American    Chemical    Society,    Washington,    DC. 

1987.  p  365-389,  11  fig,  71  ref. 

Descriptors:  'Lake  sediments,  'Core  logging, 
'Pesticides,  'Heavy  metals,  'Pollutant  cycling, 
•Paleolimnology,  'Pollution  histories,  'Path  of 
pollutants,  Polychlorinated  biphenyls,  Hazardous 
materials,  Bottom  sediments,  Great  Lakes,  Dioxin, 
Mercury,  Lead,  Aromatic  compounds,  Hydrogen 
ion  concentration,  Air  pollution,  Carbon,  Fate  of 
pollutants,  Water  pollution  sources. 

Retrospective  measurements  of  dated  sediment 
cores  can  be  used  to  determine  the  effect  of  regula- 
tions to  control  environmental  inputs  of  hazardous 
chemicals.  Sediment  cores  have  been  used  to  re- 
construct histories  of  environmental  contamination 
by  mercury,  lead,  polycyclic  aromatic  hydrocar- 
bons (PAHs),  dioxins,  polychlorinated  biphenyls 
(PCBs),  DDT,  octachlorostyrene,  pH,  and  carbon 
particles.  These  measurements  have  shown  that 
most  anthropogenic  chemicals  first  appeared  in 
sediments  at  the  turn  of  the  century  at  the  time  of 
the  industrial  revolution  in  most  of  North  America. 
Industrial  growth  after  World  War  II  also  resulted 
in  inputs  of  pollutants  such  as  PCBs  and  dioxins. 
Recent  decreases  in  the  levels  of  several  contami- 
nants may  have  occurred  because  of  environmental 
awareness  and  the  onset  of  environmental  regula- 
tions. Inputs  of  banned  pollutants  continue,  howev- 
er, because  of  recycling  of  contaminants  in  the 


environment   and   long-range   atmospheric   trans 
port.  (See  also  W88-09065)  (Author's  abstract) 
W88-09077 


CHEMICAL  LIMNOLOGY  OF  NONPOLAJ 
ORGANIC  CONTAMINANTS:  POLYCHLORI 
NATED  BIPHENYLS  IN  LAKE  SUPERIOR, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  ant 

Mineral  Engineering. 

S.  J.  Eisenreich. 

IN:    Sources   and    Fates   of  Aquatic    Pollutants 

American    Chemical    Society,    Washington,    DC 

1987.  p  393-469,  23  fig,  12  tab,  145  ref. 

Descriptors:  'Limnology,  'Organic  compounds 
'Polychlorinated  biphenyls,  'Resuspension,  *Fat< 
of  pollutants,  'Water  pollution  sources,  'Path  o 
pollutants,  'Great  Lakes,  Sorption,  Organic 
matter,  Organic  carbon,  Sediment  transport,  Air 
water  interfaces,  Bottom  sediments,  Suspendec 
solids,  Hydrologic  models,  Air  pollution,  Fate  o 
pollutants,  Lake  Superior. 

The  detailed  aquatic  behavior  of  polychlorinatec 
biphenyls  (PCBs)  in  Lake  Superior  permits  at 
evaluation  of  the  chemical  limnology  and  environ 
mental  fate  of  nonpolar  organic  contaminant 
having  similar  physicochemical  properties  in  larg< 
lakes.  The  range  of  physicochemical  propertiei 
(e.g.,  Henry's  law  constant  K(H)  and  the  octanol 
water  partition  coefficient  K(ow))  describing  th< 
fate  of  the  50-100  PCB  congeners  observed  in  th( 
environment  suggests  that  air-water  and  sediment 
water  transport  processes  dominate  their  aquatic 
behavior.  PCBs  likely  enter  the  lake  during  intense 
episodes  of  precipitation  (scavenging  of  particles 
and  are  subsequently  lost  during  longer  periods  o 
volatilization.  Decreasing  inputs  and  water  columi 
concentrations  suggest  that  the  atmosphere  is  now 
a  sink  for  PCBs  previously  deposited.  Resuspen 
sion  of  bottom  sediment  and  pore  water  containing 
PCBs  dominate  internal  cycling.  Sorption  and  sub 
sequent  removal  of  particles  to  the  bottom  ar< 
important  lake  detoxification  processes.  The  ob 
served  inverse  relationship  of  log  K(p),  when 
K(p)  is  the  partition  coefficient,  and  log  SS,  when 
SS  is  suspended  solids,  may  be  explained  by  mixed 
particle  populations  of  differing  organic  carbot 
content  and  binding  of  PCBs  to  colloidal  organic 
matter.  The  estimated  residence  time  of  PCBs  it 
Lake  Superior  implies  an  efficient  removal  process 
A  dynamic  mass  balance  model  using  a  new  PCE 
input  function  driven  by  atmospheric  concentra 
tions  adequately  predicts  observed  water  columr 
concentrations.  (See  also  W88-09065)  (Author's  ab 
stract) 
W88-09078 


FATE  OF  SOME  CHLOROBENZENES  FROM 
THE  NIAGARA  RIVER  IN  LAKE  ONTARIO 

National  Water  Research  Inst.,  Burlington  (Ontar 

io).  Environmental  Contaminants  Div. 

B.  G.  Oliver. 

IN:    Sources   and    Fates   of  Aquatic    Pollutants 

American    Chemical    Society,    Washington,    DC 

1987.  p  471-489,  4  fig,  9  tab,  58  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Ben 
zenes,  'Great  Lakes,  'Fate  of  pollutants,  'Bioac 
cumulation,  Fish,  Invertebrates,  Sedimentation 
Lake  sediments,  Bottom  sediments,  Water  pollu 
tion  effects,  Rivers,  Physical  properties,  Industrial 
wastes,  Lake  Ontario,  Niagara  River,  Benthos. 

Pollution  of  the  Niagara  River  with  chemica 
wastes  has  led  to  severe  contamination  of  Lake 
Ontario.  This  chapter  discusses  the  behavior  ol 
five  chlorobenzenes  in  the  Niagara  River,  in  th( 
river  plume,  and  in  Lake  Ontario.  The  importance 
of  sedimentation  and  volatilization  on  chemica' 
pathways  in  the  lake  has  been  assessed.  Bottom 
sediments  are  shown  to  contain  the  bulk  of  the 
chlorobenzenes  that  remain  in  the  lake.  The  physi- 
cal processes  that  affect  the  concentration  distribu- 
tion of  chlorobenzenes  in  bottom  sediments  are 
explained,  together  with  processes  that  affect  the 
desorption  rates  of  chlorobenzenes  from  sediment! 
and  biouptake  of  chlorobenzenes  by  benthic  inver- 
tebrates. The  contamination  of  fish  and  other  bioti 
is  reported,  and  contaminant  trends  in  sedimenl 
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cores  and   biota   are   discussed.   (See   also   W88- 

09065)  (Author's  abstract) 

W88-09079 


CYCLES  OF  NUTRIENT  ELEMENTS,  HYDRO- 
PHOBIC ORGANIC  COMPOUNDS,  AND 
METALS  IN  CRYSTAL  LAKE, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 

D.  E.  Armstrong,  J.  P.  Hurley,  D.  L. 
Swackhamer,  and  M.  M.  Shafer. 
IN:    Sources   and    Fates   of  Aquatic    Pollutants. 
American   Chemical    Society,    Washington,    DC. 
1987.  p  491-518,  6  fig,  5  tab,  48  ref. 

Descriptors:  "Cycling  nutrients,  'Organic  com- 
pounds, 'Metals,  'Lakes,  'Path  of  pollutants,  'Par- 
ticulate matter,  Suspended  sediments,  Lead,  Iron, 
Carbon,  Nitrogen,  Phosphorus,  Silicon,  Polychlo- 
rinated  biphenyls,  Geochemistry,  Lake  sediments, 
Sediment-water  interfaces,  Crystal  Lake,  Wiscon- 


Measurements  of  the  chemical  composition  and 
fluxes  of  particulate  matter  were  used  to  assess  the 
particle-mediated  cycling  of  selected  nutrient  ele- 
ments, hydrophobic  organic  compounds,  and 
metals  in  Crystal  Lake,  located  in  north  central 
Wisconsin.  The  absence  of  surface  water  input 
simplified  the  analysis  of  in-lake  cycles.  Sediment 
incorporation  and  accumulation  fluxes  were  calcu- 
lated on  the  basis  of  an  assumption  of  negligible 
sediment  focusing.  Removal  of  Pb210  was  rapid 
with  negligible  recycling,  and  Po210  was  partly 
recycled  in  the  water  column.  The  nutrient  ele- 
ments (C,  N,  P,  and  Si)  contained  in  deposited 
particles  were  partly  recycled  (approximately 
50%)  into  the  water  column,  but  most  of  the  P 
recycled  was  subsequently  redeposited  through 
interaction  with  Fe(III)  formed  near  the  sediment- 
water  interface.  Hydrophobic  organic  compounds 
such  as  polychlorinated  biphenyls  (PCBs)  were 
also  removed  rapidly  to  the  sediment-water  inter- 
face by  particle  deposition  but  apparently  returned 
partly  to  the  water  column  during  particle  incor- 
poration into  surface  sediments.  Although  PCBs 
were  partly  returned  to  the  sediments  by  redeposi- 
tion,  recycling  from  bottom  sediments  increased 
the  residence  time  of  PCBs  in  the  water  column. 
Differences  among  chemical  constituents  in  parti- 
cle-mediated fluxes  were  regulated  by  differences 
in  biogeochemical  processes.  (See  also  W88-09065) 
(Author's  abstract) 
W88-09080 


PESTICIDES:  MINIMIZING  THE  RISKS. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09082 


PRINCIPLES  GOVERNING  ENVIRONMEN- 
TAL MOBILITY  AND  FATE, 

California  Univ.,  Davis.  Dept.  of  Environmental 
Toxicology. 
J.  N.  Seiber. 

IN:  Pesticides:  Minimizing  the  Risks.  American 
Chemical  Society,  Washington,  DC.  ACS  Sympo- 
sium Series  336.  1987.  p  88-105,  1  fig,  4  tab,  40  ref. 

Descriptors:  'Fate  of  pollutants,  'Pesticides, 
•Mathematical  models,  'Path  of  pollutants, 
•Leaching,  'Bioaccumulation,  Physicochemical 
properties,  Leachates,  Mathematical  studies,  Bio- 
logical magnification,  Prediction,  Model  studies, 
Pesticide  kinetics,  Air  pollution,  Adsorption. 

During  the  past  several  years,  much  attention  has 
been  devoted  to  understanding  the  physical  and 
chemical  properties,  processes,  and  principles  gov- 
erning the  environmental  behavior  and  fate  of 
chemicals.  The  goal  is  to  be  able  to  predict  how 
chemicals  behave  before  release  occurs  and  to  use 
this  capability  in  the  design  and  regulation  of 
chemicals  proposed  for  use  in  pest  control  and 
other  environmental  applications.  This  effort  has 
included  improving  the  data  base  of  key  physical 
and  chemical  properties,  understanding  the  proc- 
esses which  underlie  movement  to  air,  biota,  and 
groundwater,  and  developing  models  for  predict- 
ing mobility  and  persistence.  The  modelling  ap- 
proach  is  illustrated   with  examples  of  pesticide 


volatilization  from  water  and  the  fate  of  pesticides 
in  aquatic  field  use  situations.  The  role  of  field 
experiments  in  validating  predictive  models  is  also 
discussed.  (See  also  W88-09082)  (Author's  ab- 
stract) 
W88-09083 


EVALUATION  OF  PESTICIDES  IN  GROUND 
WATER. 

American  Chemical  Society,  Washington,  DC. 
ACS  Symposium  Series  315.  Developed  from  a 
symposium  sponsored  by  the  Division  of  Pesticide 
Chemistry  at  the  189th  Meeting  of  the  American 
Chemical  Society,  Miami  Beach,  Florida,  April  28- 
May  3,  1985.  1986.  Edited  by  Willa  Y.  Garner, 
Richard  C.  Honeycutt,  Herbert  N.  Nigg.  573  p. 

Descriptors:  'Pesticides,  'Fate  of  pollutants,  'Path 
of  pollutants,  'Groundwater  pollution,  'Ground- 
water, Agricultural  chemicals,  Monitoring,  Pesti- 
cides, Model  studies,  Case  studies,  Toxicity,  Sorp- 
tion, Degradation,  Legal  aspects. 

Aspects  of  the  factors  that  impinge  on  groundwat- 
er contamination  from  agriculturally  applied  pesti- 
cides are  described  in  papers  presented  at  the  sym- 
posium sponsored  by  the  Division  of  Pesticide 
Chemistry  at  the  189th  meeting  of  the  American 
Chemical  Society.  Topics  covered  include  physical 
and  chemical  parameters,  groundwater  monitoring 
techniques,  field  and  laboratory  groundwater  mon- 
itoring, modeling  and  model  validation,  risk  assess- 
ment and  its  toxicological  significance,  and  regula- 
tory aspects.  Spatial  variability  of  pesticide  sorp- 
tion and  degradation  parameters,  soil  characteris- 
tics affecting  pesticide  movement  into  groundwat- 
er, reproductive  and  developmental  toxicity  risk 
assessment,  safety  evaluation  of  pesticides  in 
groundwater,  and  fate  of  aldicarb  in  Wisconsin 
groundwater  were  detailed.  Other  topics  discussed 
included  complexity  of  contaminant  dispersal  in  a 
karst  geological  system,  1,2-dibromoethane  in  two 
soil  profiles,  case  studies  of  two  groundwater  con- 
tamination problems,  and  risk,  uncertainty  and  the 
legal  process.  (See  W88-09090  thru  W88-09119) 
(See  also  W88-09089)  (Wood-PTT) 
W88-09089 


PROCESSES  AND  FACTORS  AFFECTING 
TRANSPORT  OF  PESTICIDES  TO  GROUND 
WATER, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

H.  H.  Cheng,  and  W.  C.  Koskinen. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  2-13,  2  fig,  47  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
♦Fate  of  pollutants,  'Path  of  pollutants,  'Soil  con- 
tamination, 'Groundwater  pollution,  'Groundwat- 
er, Soil  profiles,  Pollutants,  Vadose  water,  Soil 
horizons,  Sorption,  Degradation. 

The  process  of  transporting  pesticides  down 
through  the  soil  horizons  and  vadose  zone  into  the 
groundwater  is  affected  by  a  number  of  other 
processes  taking  place  in  the  soil  profile.  The  sorp- 
tion process  can  retard  or  retain  the  chemicals 
from  moving  with  leaching  water.  The  commonly 
used  pesticides,  mostly  being  organic  chemicals, 
can  be  degraded  partially  or  completely  to  inor- 
ganic end  products  by  chemical,  photochemical,  or 
biochemical  means.  The  degradation  processes  re- 
duces or  eliminates  the  presence  of  pesticides  in  the 
environment.  Pesticides  can  also  be  transported  to 
the  atmosphere  by  volatilization  or  to  surface 
water  by  runoff  from  soil,  or  be  removed  from  soil 
by  plant  uptake.  Whether  circumstances  for  trans- 
port of  pesticides  to  groundwater  exist  will  depend 
upon  a  combination  of  factors  including  the  nature 
of  the  pesticide  chemical,  the  properties  and  condi- 
tions of  the  soil,  and  climatic  and  environmental 
variables.  Realistic  assessment  of  the  potential  for 
transport  of  pesticides  to  groundwater  must  in- 
clude simultaneous  evaluation  of  all  the  processes 
and  factors  that  may  impact  the  transport  process. 
(See  also  W88-09089)  (Author's  abstract) 
W88-09090 


SOIL  CHARACTERISTICS  AFFECTING  PESTI- 
CIDE MOVEMENT  INTO  GROUND  WATER, 

Agricultural  Research  Service,  Beltsville,  MD. 
C.  S.  Helling,  and  T.  J.  Gish. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  14-38,  5  fig,  4  tab,  77  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Fate  of  pollutants,  'Path  of  pollutants,  'Soil  con- 
tamination, 'Groundwater  pollution,  'Groundwat- 
er, *Soil  properties,  Pollutants,  Adsorption,  De- 
sorption,  Degradation,  Volatility,  Runoff,  Plant 
uptake,  Model  studies,  Mathematical  equations, 
Atrazine,  Leaching. 

Processes  that  modify  convective  transport  of  pes- 
ticides through  soil  and  into  groundwater  include 
adsorption/desorption,  degradation,  volatilization, 
runoff,  and  plant  uptake.  These  processes,  in  turn, 
are  affected  by  soil  characteristics,  climate,  pesti- 
cide properties,  and  agricultural  practices.  A 
screening  model  based  on  the  convection-disper- 
sion equation  (assuming  lst-order  degradation)  was 
used  to  rank  several  soil  properties  that  may  affect 
atrazine  leaching.  Transport  was  most  retarded  by 
low  hydraulic  conductivity  and  high  soil  organic 
matter  content;  increased  bulk  density  attenuated 
leaching  to  a  lesser  extent.  A  literature  survey, 
with  emphasis  on  atrazine,  aldicarb,  and  DBCP 
(pesticides  that  have  leached  to  groundwater), 
tended  to  confirm  that  sandy  soils  (with  high  hy- 
draulic conductivity  and  low  organic  matter)  were 
usually  associated  with  leaching.  Restricted  drain- 
age led  to  lateral  subsurface  movement  or  occur- 
rence of  residues  in  perched  groundwater.  At  the 
other  extreme,  karst  topography  allowed  rapid  re- 
charge and  high  probability  of  pesticide  leaching. 
(See  also  W88-09089)  (Author's  abstract) 
W88-09091 


DETERMINING  UNCERTAINTY  IN  PHYSI- 
CAL PARAMETER  MEASUREMENTS  BY 
MONTE  CARLO  SIMULATION, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

D.  W.  Coy,  G.  A.  Kew,  M.  E.  Mullins,  and  P.  V. 

Piserchia. 

IN:   Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  39-60,  9  fig,  2  tab,  20  ref. 

Descriptors:  'Chemical  transport,  'Statistical 
methods,  'Monte  Carlo  method,  'Path  of  pollut- 
ants, 'Physical  properties,  'Data  interpretation, 
'Errors,  Pollutants,  Mathematical  studies,  Statis- 
tics, Mathematical  equations,  Vapor  pressure,  Sol- 
ubility. 

A  statistical  approach,  often  called  Monte  Carlo 
simulation,  was  used  to  examine  propagation  of 
error  and  to  better  characterize  the  uncertainty 
associated  with  measurement  of  several  parameters 
important  in  predicting  environmental  transport  of 
chemicals.  These  parameters  are  vapor  pressure, 
water  solubility,  octanol-water  partition  coeffi- 
cient, and  'volatilization  from  water'  (based  on  the 
ratio  of  laboratory-measures  volatilization  from 
water'  (based  on  the  ratio  of  laboratory-measured 
volatilization  rate  constant  to  oxygen  reaeration 
rate  constant  for  a  specific  system).  Column  chro- 
matographic and  high  pressure  liquid  chromato- 
graphic (HPLC)  methods  are  replacing  more  tradi- 
tional equilibrium  methods  (e.g.  shake  flask,  isoten- 
iscope)  for  measuring  the  first  three  parameters. 
The  newer  methods  tend  to  underpredict  aqueous 
solubility  and  vapor  pressure  and  overpredict  octa- 
nol-water partition  coefficient,  although  deviations 
for  both  the  equilibrium  and  dynamic  systems  are 
similar.  Measurement  error  proves  not  to  be  nor- 
mally distributed,  with  differing  bias  for  each  pa- 
rameter. For  'volatilization  from  water',  determi- 
nations of  the  ratio  of  rate  constants  for  com- 
pounds whose  Henry's  Law  constant  equals  or 
exceeds  1,000  torr/mole/liter  typically  report  95% 
confidence  limits  equal  to  5  to  10%  of  the  ratio. 
Analysis  of  a  regression  approach  often  used  to 
determine  the  ratio  suggests  underestimation  of 
both  ratio  and  its  variances.  Monte-Carlo  simula- 
tion did  confirm  underestimation  of  the  ratio  but 
suggests  variances  may  be  underestimated  by  a 
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factor  of  2.3.  Using  this  statistical  approach  in 
other  cases  might  allow  an  investigator  to  choose 
levels  of  a  parameter  (e.g.  drinking  water  standard) 
knowing  the  uncertainty  associated  with  the 
choice,  or  the  converse.  (See  also  W88-09089)  (Au- 
thor's abstract) 
W88-09092 


QUANTIFYING  PESTICIDE  ADSORPTION 
AND  DEGRADATION  DURING  TRANSPORT 
THROUGH  SOIL  TO  GROUND  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Coll.  of  Human  Ecolo- 
gy- 

W.  Z.  Zhong,  A.  T.  Lemley,  and  R.  J.  Wagenet. 
IN:   Evaluation  of  Pesticides  in  Ground  Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  61-77,  4  fig,  5  tab,  18  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
•Adsorption,  'Degradation,  *Fate  of  pollutants, 
•Path  of  pollutants,  'Experimental  design,  'Soil 
contamination,  'Groundwater  pollution,  Ground- 
water, Pollutants,  Model  studies,  Mathematical 
equations,  Aldicarb,  Soil  columns. 

A  rapid  experimental  method  and  a  basis  for  ana- 
lyzing the  results  are  described  that  will  allow 
quantitative  determination  of  pesticide  adsorption 
and  degradation  during  displacement  through  soil. 
A  soil  column  methodology  employing  commer- 
cially available  equipment  developed  for  high-pres- 
sure liquid  chromatography  studies  was  used  to 
investigate  the  movement  and  transformation  of 
aldicarb,  aldicarb  sulfoxide  and  aldicarb  sulfone. 
Analytical  solutions  to  the  convection-dispersion 
equation  that  included  description  of  linear  adsorp- 
tion and  first-order  transformation  were  used  to 
interpret  the  data.  Experiments  were  conducted  in 
two  soils,  at  two  flow  velocities,  in  sterile  and  non- 
sterile  conditions,  and  at  two  initial  influent  con- 
centrations to  demonstrate  the  usefulness  of  the 
method  and  to  define  the  adsorption  and  microbial 
and  chemical  conversion  of  aldicarb  better.  The 
apparent  diffusion  coefficient  was  determined  for 
the  particular  leaching  conditions  in  each  of  the 
thirteen  experiments  using  the  measured  chloride 
breakthrough  curve  and  derived  equations.  Ana- 
lytical solutions  to  transport  equations  that  consid- 
er adsorption  and  pesticide  transformation  simulta- 
neously, when  used  in  concert  with  appropriate 
soil  column  techniques,  offer  substantial  promise 
for  the  study  of  the  fate  of  organic  chemicals  in  the 
environment.  The  method  presented  provides  a 
protocol  which  can  be  generalized  for  the  study  of 
any  pesticide  in  soil.  (See  also  W88-09089)  (Wood- 
PTT) 
W88-09093 


GEOHYDROLOGY  OF  A  FIELD  SITE:  STUDY 
OF  PESTICIDE  MIGRATION  IN  THE  UN- 
SATURATED AND  SATURATED  ZONES  OF 
DOUGHERTY  PLAIN,  SOUTHWEST  GEOR- 
GIA, 

Geological    Survey,    Doraville,    GA.    Water   Re- 
sources Div. 
S.  C.  Cooper. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  78-99,  8  fig,  1  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Pesticides,  'Pes- 
ticide transport,  'Fate  of  pollutants,  'Soil  contami- 
nation, 'Groundwater  pollution,  'Groundwater, 
Saturated  soils,  Aeration  zone,  Geohydrology, 
Pollutants,  Aldicarb,  Georgia,  Leaching,  On-site 
investigations. 

A  10-acre  area  of  a  peanut  field  in  southeastern 
Lee  County,  Georgia,  was  selected  to  investigate 
the  migration  of  the  pesticide  aldicarb  in  the  un- 
saturated and  saturated  zones,  and  to  assess  the 
potential  for  degradation  of  the  groundwater  re- 
source. The  hydrogeologic  framework  was  deter- 
mined from  sample  cuttings,  a  continuous  core, 
and  geophysical  logs  obtained  from  test  wells 
drilled  in  the  field,  and  from  bimonthly  and  con- 
tinuously recorded  water-level  measurements.  The 
study  site  is  underlain,  in  descending  order,  by  the 
undifferentiated  residuum,  which  forms  the  water 
table  aquifer,  and  by  the  Ocala  Limestone,  the 
Clinchfield   Sand,   and   the   Lisbon   Formation  of 


Eocene  age,  which  form  the  Upper  Floridan  aqui- 
fer. Geohydrologic  data  indicate  that  in  the  area  of 
the  study  site,  the  Upper  Floridan  aquifer  consists 
of  an  upper  and  a  lower  permeable  zone;  the  upper 
permeable  zone  is  hydraulically  connected  to  the 
water  table  aquifer.  Precipitation  entering  the  resi- 
dum  generally  moves  downward  and  recharges  the 
Upper  Floridan  aquifer.  Water  recharging  the 
Upper  Floridan  aquifer  moves  laterally  downgra- 
dient  to  points  of  natural  discharge  and  to  pumping 
centers.  Because  of  the  hydraulic  connection  be- 
tween the  residuum  and  the  Upper  Floridan  aqui- 
fer, the  potential  exists  for  pesticides  to  migrate 
into  the  groundwater  system.  (See  also  W88-09089) 
(Author's  abstract) 
W88-09094 


SPATIAL  VARIABILITY  OF  PESTICIDE 
SORPTION  AND  DEGRADATION  PARAM- 
ETERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
P.  S.  C.  Rao,  K.  S.  V.  Edvardsson,  L.  T.  Ou,  R.  E. 
Jessup,  and  P.  Nkedi-Kizza. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  100-1 15,  6  fig,  2  tab,  41  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Path  of  pollutants,  'Fate  of  pollutants,  'Soil  con- 
tamination, 'Sorption,  'Degradation,  Pollutants, 
Florida,  Georgia,  Spatial  variability,  Soil  proper- 
ties, Organic  carbon. 

Data  were  collected  at  two  field  sites,  one  in 
Florida  and  the  other  in  Georgia,  to  evaluate  the 
variability  in  pesticide  concentrations  and  in  pesti- 
cide sorption  and  degradation  parameters.  The  ob- 
served variability  can  be  attributed  to  intrinsic 
factors  resulting  in  imposed  variability.  Data  are 
presented  to  demonstrate  the  predominant  effects 
of  the  method  of  pesticide  application  and  tillage 
operations  in  introducing  significant  extrinsic  vari- 
ability in  pesticide  concentrations.  Variability  in- 
troduced at  the  soil  surface  may  persist  as  the 
pesticide  leaches  to  deeper  depths.  At  both  field 
sites,  a  close  relationship  was  found  between  the 
spatial  variations  in  soil  organic  carbon  content 
and  pesticide  sorption  coefficients.  At  the  Georgia 
field  site,  small  variations  (coefficient  of  variation 
<  30%)  were  noted  in  measured  pesticide  degra- 
dation half-lives  in  soil  samples  collected  from 
several  locations  and  four  morphologic  horizons. 
Spatial  patterns  in  pesticide  sorption  and  degrada- 
tion parameters  did  not  correspond  to  spatial 
boundaries  of  the  soil  series.  (See  also  W88-09089) 
(Author's  abstract) 
W88-09095 


APPLICATIONS  OF  SURFACE  GEOPHYSI- 
CAL METHODS  TO  GROUND  WATER  POL- 
LUTION INVESTIGATIONS, 

Weston  (Roy  F.),  Inc.,  Edison,  NJ.  Raritan  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09096 


DRASTIC:  A  SYSTEM  TO  EVALUATE  THE 
POLLUTION  POTENTIAL  OF  HYDROGEO- 
LOGIC SETTINGS  BY  PESTICIDES, 

National   Water   Well   Association,   Worthington, 

OH. 

L.  Aller,  T.  Bennett,  J.  H.  Lehr,  and  R.  Petty. 

IN:   Evaluation  of  Pesticides  in  Ground  Water. 

American    Chemical    Society,    Washington,    DC. 

1986.  p  141-158,  3  fig,  10  tab,  15  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Fate  of  pollutants,  'Geohydrology,  'Groundwat- 
er pollution,  'Data  interpretation,  Pollutants,  Eval- 
uation, Prediction. 

A  methodology  is  described  which  allows  the  pol- 
lution potential  of  any  area  to  be  systematically 
evaluated  anywhere  in  the  United  States.  The 
system,  which  optimizes  the  use  of  existing  data, 
has  two  major  portions:  the  designation  of  mappa- 
ble  units,  termed  hydrogeologic  settings,  and  the 
superposition  of  a  relative  ranking  system  called 
DRASTIC.  Hydrogeologic  settings  incorporate 
the  major  hydrogeologic  factors  which  are  used  to 
infer  the  potential  for  pesticides  to  enter  ground- 


water. These  factors,  which  form  the  acronyrt 
DRASTIC,  include  depth  to  water,  net  recharge 
aquifer  media,  soil  media,  topography,  impact  ol 
the  vadose  zone  and  hydraulic  conductivity  of  th« 
aquifer.  The  relative  ranking  scheme  uses  a  combi 
nation  of  weights  and  ratings  to  produce  a  numeri 
cal  value,  called  the  DRASTIC  Index,  whicl 
helps  prioritize  areas  with  respect  to  pollution  po 
tential.  (See  also  W88-09089)  (Author's  abstract' 
W88-09097 


HYDROGEOLOGIC  INVESTIGATIONS  OI 
PESTICIDE  SPILLS, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

R.  E.  Moon,  and  C.  D.  Henry. 

IN:  Evaluation  of  Pesticides  in  Ground  Water 

American   Chemical    Society,    Washington,    DC 

1986.  p  159-168,  2  tab,  7  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport 
•Path  of  pollutants,  'Groundwater  pollution 
•Monitoring  wells,  'Geohydrology,  Water  pollu 
tion,  Pollutants,  Monitoring,  Wells,  Drilling. 

Groundwater  contamination  by  pesticides  occur: 
under  two  distinct  situations  arising  either  fron 
widespread  agricultural  use  of  from  a  specific  poin 
source  loss.  Point  source  loss  of  pesticides  or  spills 
which  are  generally  associated  with  the  manufac 
ture  or  disposal  of  pesticides,  were  studied.  Thi 
groundwater  contamination  commonly  stems  fron 
leaky  pipes,  used  drums,  lagoons,  landfills,  ant 
with  streams  on  plant  property.  Hydrogeologic 
investigation  is  conducted  to  identify  the  vertica 
and  horizontal  extent  of  contamination  so  that  ulti 
mately  the  contamination  can  be  isolated  and  thi 
aquifer  remediated.  The  regulatory  and  hydrologii 
requirements  of  a  monitoring  plan  consist  of  fou 
basic  elements:  problem  identification,  health  am 
safety  requirements,  monitor-well  network  design 
and  drilling  and  well-installation  techniques.  Sug 
gestions  for  identifying  the  pollution  problem  in 
eluding  review  of  the  site  history,  geology  am 
hydrogeology,  definition  of  previous  waste  dispos 
al  practices  and  those  of  adjacent  sites,  and  fieli 
reconnaissance  with  various  techniques  are  pre 
sented.  The  design  of  a  monitoring  well  networl 
and  the  methods  available  for  the  drilling  am 
installation  of  monitoring  wells  are  detailed.  (S© 
also  W88-09089)  (Wood-PTT) 
W88-09098 


MONITORING  GROUND  WATER  FOR  PESTI 
CIDES, 

Environmental   Protection   Agency,   Washington 

DC.  Office  of  Pesticide  Programs. 

S.  Z.  Cohen,  C.  Eiden,  and  M.  N.  Lorber. 

IN:  Evaluation  of  Pesticides  in  Ground  Watei 

American   Chemical    Society,    Washington,    DC 

1986.  p  170-196,  1  fig,  1  tab,  68  ref. 

Descriptors:  'Pesticides,  'Water  quality  control 
'Monitoring,  'Path  of  pollutants,  'Groundwate 
pollution,  Water  pollution,  Pollutants,  Monitorini 
wells,  Agricultural  chemicals,  Sampling,  Wate 
sampling,  Soil  sampling,  Data  collections. 

At  least  17  pesticides  have  been  found  in  ground 
water  in  a  total  of  23  states  as  a  result  of  agricultui 
al  practice.  These  results  were  obtained  througl 
three  different  types  of  monitoring  studies:  (1 
large-scale  retrospective;  (2)  small-scale  retrospec 
tive;  and  (3)  small-scale  prospective.  Retrospectiv 
studies  survey  areas  where  the  pesticide(s)  in  ques 
tion  has  already  been  used.  Prospective  studie 
involve  intensive  field  investigation  in  which  th 
pesticide  is  applied  and  monitoring  begins  at  tim 
zero.  Often,  soil  core  data  are  at  least  as  importan 
as  groundwater  data.  The  ability  to  draw  meaning 
ful  conclusions  from  large-scale  studies  is  greatl; 
diminished  unless  the  studies  have  a  statistical 
stratified  design.  The  three  study  types  are  de 
scribed,  and  soil  sampling  and  well  constructio 
guidelines  are  suggested.  A  summary  of  data  o 
pesticides  found  in  groundwater  as  a  result  c 
agricultural  practice  classified  by  pesticide  typ< 
number,  amount  and  location  in  the  states  is  pre 
sented.  Findings  on  Alachlor,  Aldicarb,  Atrazim 
Bromacil,  Carbofuran,  Cyanazine,  DBCP,  DCPA 
1,2-Dichloropropane,    Dinoseb,    Dyfonate,    EDE 
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Metolachlor,  Metribuzin,  Oxamyl,  Simazine,  and 
rrichloropropane  were  reviewed  in  detail.  (See 
ilso  W88-09089)  (Wood-PTT) 
W88-09099 


FIELD,  LABORATORY,  AND  MODELING 
STUDIES  ON  THE  DEGRADATION  AND 
rRANSPORT  OF  ALDICARB  RESIDUES  IN 
SOIL  AND  GROUND  WATER, 

Union  Carbide  Agricultural  Products  Co.,  Inc., 

Research  Triangle  Park,  NC. 

R..  L.  Jones. 

[N:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  197-218,  4  fig,  3  tab,  26  ref. 

Descriptors:  *Pesticides,  'Pesticide  transport, 
•Fate  of  pollutants,  'Carbamate  pesticides,  *Path 
of  pollutants,  *Aldicarb,  'Soil  contamination, 
•Groundwater  pollution,  Degradation,  Saturation 
zone,  Aeration  zone,  Soil  properties,  Model  stud- 
ies. Groundwater  movement. 

Research  conducted  on  the  movement  and  degra- 
dation of  aldicarb  residues  in  the  unsaturated  and 
saturated  zones  showed  that  it  is  a  complex  process 
affected  by  soil  and  hydrogeological  properties, 
climatic  conditions,  and  agricultural  practices.  The 
results  are  presented  of  unsaturated  and  saturated 
zone  field  studies  conducted  in  16  states  over  a 
period  of  six  years  in  which  approximately  20,000 
soil  and  water  samples  were  collected.  Results 
from  laboratory  degradation  studies  are  also  in- 
cluded. Computer  modeling  was  used  to  illustrate 
the  effects  of  variables  such  as  soil  field  capacity, 
soil  organic  matter,  pesticide  application  timing, 
and  climatic  conditions  on  the  potential  for  aldi- 
carb residues  to  reach  groundwater.  These  experi- 
mental and  modeling  studies  show  that  in  most 
areas  aldicarb  residues  degrade  in  the  upper  por- 
tion of  the  unsaturated  zone.  In  the  relatively  few 
areas  where  aldicarb  residues  reach  groundwater, 
the  primarily  lateral  movement  of  groundwater 
and  the  continuing  degradation  usually  limit  the 
presence  of  aldicarb  residues  to  shallow  ground- 
water near  treated  fields.  (See  also  W88-09089) 
(Author's  abstract) 
W88-09100 


FATE  OF  ALDICARB  IN  WISCONSIN 
GROUND  WATER, 

Wisconsin  Univ. -Madison.  Dept.  of  Soil  Science. 
J.  M.  Harkin,  F.  A.  Jones,  R.  N.  Fathulla,  E.  K. 
Dzantor,  and  D.  G.  Kroll. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  219-255,  8  fig,  10  tab,  46  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
•Fate  of  pollutants,  'Path  of  pollutants,  'Carba- 
mate pesticides,  'Aldicarb,  'Groundwater  pollu- 
tion, 'Groundwater  movement,  Degradation,  Ag- 
ricultural chemicals,  Sand,  Leaching,  Seasonal  var- 
iation, Hydrolysis,  Water  temperature,  Model  stud- 
ies, Mathematical  models,  Wisconsin,  Sensitivity 
analysis. 

Small  amounts  of  aldicarb  sulfoxide  and  sulfone 
leach  through  sandy  soils  to  shallow  groundwater 
in  Central  Wisconsin  fields  where  aldicarb  is  ap- 
plied to  irrigated  potatoes.  Leachate  residue  con- 
centrations decrease  with  application  rates  and 
later  application  time.  The  pattern  of  leaching 
through  soil  and  the  levels  detectable  in  ground- 
water are  invariably  highly  erratic.  Leaching 
occurs  mainly  during  the  late  summer  and  fall  of 
years  of  application;  highest  residue  concentrations 
in  groundwater  occur  later  in  a  zone  near  the 
water  table.  These  levels  dissipate  as  this  zone  is 
overlain  with  uncontaminated  leachate,  but  resi- 
dues disappear  at  rates  faster  than  can  be  ascribed 
to  dilution  and  dispersion  due  to  natural  ground- 
water movement.  The  groundwater  movement  is 
complicated  by  water  table  fluctuations  and  flow 
perturbation  caused  by  water  extraction  for  irriga- 
tion. Residue  attenuation  is  apparently  accelerated 
by  hydrolysis  in  the  alkaline  groundwater  and  deg- 
radation by  a  variety  of  groundwater-inhabiting 
bacteria.  The  groundwater  alkalinity  increases 
with  depth  and  fluctuates  seasonally,  rising  in 
summer  with  C02  in  the  water,  which  dissolves 


dolomitic  limestone  in  the  aquifer  sediments.  Rates 
of  breakdown  presumably  vary  with  the  ground- 
water temperature,  which  ranges  from  3-4  C  in 
February-March  to  20-21  C  in  August  near  the 
water  table  but  remains  at  12-14  C  10  m  deep  in  the 
aquifer.  This  complex  interplay  of  factors  prevents 
accurate  prediction  of  the  fate  of  aldicarb  residues 
in  the  groundwater  by  mathematical  modeling  on 
the  basis  of  available  data.  Sensitivity  analysis  indi- 
cates that  degradation  rates  are  the  crucial  deter- 
minant of  occurrence  and  persistence  in  ground- 
water. (See  also  W88-09089)  (Author's  abstract) 
W88-09101 


COMPLEXITY  OF  CONTAMINANT  DISPER- 
SAL IN  A  KARST  GEOLOGICAL  SYSTEM, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Entomology. 

D.  A.  Kurtz,  and  R.  R.  Parizek. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  256-281,  11  fig,  3  tab,  7  ref. 

Descriptors:  'Path  of  pollutants.'Fate  of  pollut- 
ants, 'Karst,  'Karst  hydrology,  'Groundwater 
movement,  'Groundwater  pollution,  Pollutants, 
Groundwater,  Aquifers,  Pennsylvania,  Subsurface 
water,  Water  pollution,  Flow  discharge,  Geohy- 
drology. 

The  various  means  of  dispersal  of  environmental 
contaminants  within  folded  and  faulted  carbonate 
(karst)  rocks  that  define  a  complex  karst  aquifer 
system  of  the  Central  Appalachian  type  include 
surface  and  subsurface  pathways.  Chemicals  may 
be  exchanged  among  surface  water,  soilwater,  and 
groundwater  flow  systems.  Concentrations  of  a 
marker  compound  found  in  spring  waters,  surface 
waters  of  a  creek,  and  groundwater  pumped  from 
wells  located  adjacent  to  the  creek  illustrate  these 
exchange  processes.  Water  from  residential  wells 
grouped  near  each  other  and  located  downstream 
from  a  waste-disposal  site  contained  the  marker 
compound  at  different  levels  ranging  from  5  to  22 
ppt  in  1984.  Concentrations  found  in  1977/78  were 
similar  to  those  found  in  1984  in  some  houses  but 
were  different  in  others.  Evidence  is  presented  that 
show  barriers  to  subsurface  water  flow  exist  in  the 
form  of  geological  structures,  of  subsurface  water 
table  divides  and  gradient  directions,  and  of  water 
flows  within  groundwater  basins  of  various  sizes, 
all  of  which  channel  the  potential  flow  of  contami- 
nants and  limit  dispersion  possibilities.  The  con- 
taminant may  have  entered  the  more  regional  car- 
bonate aquifers  by  natural  streambed  leakage,  by 
infiltration  induced  by  groundwater  pumpage,  or 
by  nearby  sewage  sludge  disposal.  (See  also  W88- 
09089)  (Author's  abstract) 
W88-09102 


1,2-DIBROMOETHANE  (EDB)  IN  TWO  SOIL 
PROFILES, 

California  Dept.  of  Food  and  Agriculture,  Sacra- 
mento. 

D.  W.  Duncan,  and  R.  J.  Oshima. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American   Chemical    Society,    Washington,    DC. 
1986.  p  282-293,  3  fig,  6  tab,  15  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Fate  of  pollutants,  'Path  of  pollutants,  'Soil  con- 
tamination, 'Groundwater  pollution,  'Ethylene  di- 
bromide,  'Soil  profiles,  Statistical  analysis,  Organ- 
ic carbon,  Soil  properties. 

Soil  properties  and  Ethylene  Dibromide  (EDB) 
concentrations  were  measured  at  two  locations 
with  histories  of  EDB  applications.  The  objective 
was  to  explain  the  presence  of  EDB  residues  in  a 
well  near  one  location  and  the  lack  of  residues  in  a 
well  near  the  other  location.  The  soil  profile  was 
sampled  at  each  location  from  the  surface  to 
groundwater,  and  groundwater  samples  were  col- 
lected at  the  profile  base.  A  combination  of  statisti- 
cal analyses  (stepwise  linear  regression  and  dis- 
criminant analyses)  was  applied  to  soil  data  to 
interpret  differences  within  each  location.  Maxi- 
mum EDB  concentrations  were  found  at  location  1 
between  0  and  0.98  meters  and  ranged  from  0.3  to 
12.5  ppb,  correlating  with  organic  carbon.  Loca- 
tion 1 ,  composed  of  a  silty  clay,  contained  a  deeper 


band  of  EDB  lying  between  2.35  and  2.98  meters 
below  soil  surface.  Within  the  band,  EDB  concen- 
trations ranged  from  0.2  to  0.6  ppb.  The  presence 
of  this  deeper  band  was  not  correlated  with  any 
measured  variables,  including  organic  carbon,  and 
may  represent  migrating  EDB.  The  fumigant  was 
found  between  0  and  0.46  meters  at  location  2  and 
was  correlated  with  organic  carbon.  EDB  was  not 
found  in  deeper  soil  layers  of  location  2,  which 
was  characterized  as  a  more  coarsely  textured  soil 
than  location  1.  Depth  to  groundwater  was  5.2  and 
4.0  meters  at  locations  1  and  2  respectively,  and 
EDB  was  not  detected  in  water  sampled  at  the 
profile  bases.  (See  also  W88-09089)  (Author's  ab- 
stract) 
W88-09103 


CHEMICAL  AND  MICROBIAL  DEGRADA- 
TION OF  1,2-DIBROMOETHANE  (EDB)  IN 
FLORIDA  GROUND  WATER,  SOIL,  AND 
SLUDGE, 

Florida    Univ.,    Gainesville.    Pesticide    Research 

Lab. 

R.  A.  Weintraub,  G.  W.  Jex,  and  H.  A.  Moye. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American    Chemical    Society,    Washington,    DC. 

1986.  p  294-310,  10  fig,  2  tab,  29  ref. 

Descriptors:  'Pesticides,  'Fate  of  pollutants,  'Soil 
contamination,  'Groundwater  pollution,  'Degra- 
dation, 'Sludge,  'Chemical  degradation,  'Microbi- 
al degradation,  *l,2-Dibromoethane,  Chemical 
half-life,  Pollutants,  Florida,  Temperature  effects, 
Hydrolysis. 

The  chemical  and  microbial  degradation  of  1,2- 
dibromoethane  (EDB)  in  the  subsurface  environ- 
ment was  studied  in  laboratory  incubations  of 
groundwater,  soil  suspensions  and  sludge  suspen- 
sions. EDB  was  determined  to  have  a  chemical 
half-life  of  1.5  to  2  years  in  Florida  groundwaters 
(22  C).  Rate  constants  for  degradation  determined 
at  elevated  temperatures  were  used  to  obtain  ex- 
trapolated values  via  Arrhenius  kinetics.  Hydroly- 
sis is  the  major  mode  of  degradation,  giving  ethyl- 
ene glycol  and  bromide  ion,  and  is  not  pH-depend- 
ent  between  pH  4  and  9.  Formaldehyde,  an  oxida- 
tion product  of  ethylene  glycol,  was  shown  to  be  a 
degradation  product  during  extended  incubation  at 
elevated  temperatures.  Concentrations  of  1  to  2 
ppm  of  EDB  were  anaerobically  degraded  to  eth- 
ylene by  either  methanogenic  or  facultative  sludge 
in  about  60  days,  whereas  Florida  soils  examined 
were  nearly  incapable  of  degrading  EDB  under 
these  conditions.  (See  also  W88-09089)  (Author's 
abstract) 
W88-09104 


MOVEMENT  OF  SELECTED  PESTICIDES 
AND  HERBICIDES  THROUGH  COLUMNS  OF 
SANDY  LOAM, 

Acurex  Corp.,  Mountain  View,  CA. 

V.  Lopez-Avila,  P.  Hirata,  S.  Kraska,  M. 

Flanagan,  and  J.  H.  Taylor. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  31 1-328,  10  fig,  3  tab,  24  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Soil  types,  'Loam,  'Path  of  pollutants,  'Herbi- 
cides, 'Leaching,  'Groundwater  pollution,  Lysi- 
meters,  Leaching,  Leachates,  Adsorption. 

Several  available  models  simulating  mobility  of 
chemicals  through  soils  are  currently  being  evalu- 
ated by  the  Environmental  Protection  Agency-Las 
Vegas  by  conducting  a  laboratory  experiment  in 
which  lysimcter  columns  containing  test  chemicals 
at  levels  corresponding  to  agricultural  rates  are 
irrigated  with  water  at  a  constant  rate  for  30  days. 
Leachate  samples  collected  daily  from  the  lysime- 
ter  columns  and  soil  cores  obtained  at  the  comple- 
tion of  the  experiment  are  analyzed  for  the  test 
chemicals.  The  observed  concentrations  are  com- 
pared with  the  model  predictions.  However,  prior 
to  initiation  of  the  actual  lysimeter  experiments,  a 
small-scale  experiment  using  3  columns  4.8  cm  ID 
by  50  cm  height  was  performed  to  establish  break- 
through volumes  of  the  test  chemicals,  to  ascertain 
whether  the  selection  of  the  test  chemical   was 
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appropriate,  and  to  determine  if  the  analytical 
methods  were  adequate.  The  six  chemical  selected 
were:  dicamba,  2,4-D,  atrazine,  diazinon,  pentach- 
lorophenol,  and  lindane.  From  the  small-scale  ex- 
periment it  is  observed  that  the  distribution  of  the 
test  chemicals  and  the  order  in  which  they  were 
leached  in  the  three  soil  columns  were  in  excellent 
agreement.  Good  correlation  between  the  value  of 
the  organic  carbon  normalized  adsorption  coeffi- 
cient and  the  movement  constant  for  atrazine,  dia- 
zinon and  pentachlorophenol  suggests  that  the 
movement  through  the  soil  column  can  be  predict- 
ed from  adsorption  data;  this  not  the  case  for 
lindane.  (See  also  W88-09089)  (Wood-PTT) 
W88-09105 


PRINCIPLES  OF  MODELING  PESTICIDE 
MOVEMENT  IN  THE  UNSATURATED  ZONE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
R.  J.  Wagenet. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  330-341,  27  ref. 

Descriptors:  *Pesticides,  *Pesticide  transport, 
•Fate  of  pollutants,  *Path  of  pollutants,  *Model 
studies,  'Soil  contamination,  'Aeration  zone, 
Mathematical  equations,  Diffusion,  Convection, 
Sorption,  Degradation,  Volatilization. 

The  basic  principles  of  modeling  the  physical, 
chemical  and  biological  processes  that  determine 
pesticide  fate  in  unsaturated  soil  are  reviewed.  The 
mathematical  approaches  taken  to  integrate  these 
processes,  including  diffusion,  convection,  sorp- 
tion, degradation  and  volatilization,  are  presented. 
Deterministic  and  stochastic  models  formulated  to 
describe  these  processes  in  a  soil-water  pesticide 
system  are  contrasted  and  evaluated.  The  use  of 
pesticide  models  for  research  or  management  pur- 
poses dictates  the  degree  of  resolution  with  which 
these  processes  are  modeled.  The  ability  of  each 
type  of  modeling  approach  to  consider  pesticide 
fate  in  spatially  variable  field  systems  is  discussed. 
It  is  concluded  that  the  manner  in  which  current 
pesticide  models  should  be  used,  the  reliability  of 
their  predictions  and  the  direction  of  future  pesti- 
cide modeling  efforts  must  be  seriously  questioned 
because  there  is  every  indication  that  the  current 
models  are  not  universally  reliable  and  there  is 
almost  no  proof  of  their  credibility  in  the  field.  It  is 
shown  that  no  pesticide  model  exists  that  has  been 
proven  to  estimate  consistently  and  accurately  the 
spatial  and  temporal  distribution  of  pesticide  con- 
centrations in  the  unsaturated  zone  regardless  of 
the  resolution  used  to  represent  the  basic  principles 
in  the  model,  and  whether  the  model  falls  into  the 
research  or  management  category.  It  follows  that 
current  models  should  be  used  only  to  compare  the 
relative,  not  absolute,  behavior  of  pesticides  in 
field  soils  and  it  is,  therefore,  suggested  that  the 
approach  taken  to  modeling  pesticide  fate  in  un- 
saturated soils  must  change.  It  is  suggested  that  a 
stochastic,  rather  than  deterministic,  approach  be 
considered  when  modeling  water  and  chemical 
movement  in  the  unsaturated  zone.  (See  also  W88- 
09089)  (Wood-PTT) 
W88-09106 


METHOD  FOR  THE  ASSESSMENT  OF 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL: USING  A  PESTICIDE  ROOT  ZONE 
MODEL  (PRZM)  FOR  THE  UNSATURATED 
ZONE, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticide  Programs. 
M.  N.  Lorber,  and  C.  K.  Offutt. 
IN:   Evaluation   of  Pesticides   in  Ground   Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  342-365,  5  fig,  8  tab,  22  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
•Fate  of  pollutants,  'Path  of  pollutants,  'Model 
studies,  'Data  interpretation,  'Groundwater  pollu- 
tion, 'Aeration  zone,  Leaching,  Carbomate  pesti- 
cides, Aldicarb,  Groundwater,  North  Carolina, 
Wisconsin,  Degradation,  Simulation,  Soil  types, 
Sand,  Loam,  Irrigation  effects. 

The  Pesticide  Root  Zone  Model  (PRZM)  was  used 
to   evaluate    the    potential    of   aldicarb    to    leach 


through  soil  and  contaminate  groundwater  in  three 
use  sites:  tobacco  grown  on  a  sandy  loam  soil  in 
North  Carolina  and  potatoes  grown  on  a  sandy 
loam  and  a  loamy  sand  in  Wisconsin.  Calibration 
with  the  use  of  field  data  on  these  sites  allowed 
field  values  of  aldicarb  decay  rate  and  partition 
coefficient  to  be  estimated.  Long  term  simulations 
then  permitted  evaluation  of  the  effect  of  soil  type, 
date  of  application,  and  irrigation  on  the  leaching 
potential  of  aldicarb  in  these  use  sites.  Results 
showed  little  to  no  potential  for  leaching  on  the 
sandy  loam  soils,  but  significant  leaching  on  the 
loamy  sand,  with  between  1  and  19%  of  applied 
aldicarb  leaching  below  2  meters,  and  six-month 
plume  solution  concentrations  as  high  as  103  ppb  at 
two  meters.  Application  later  in  the  season  re- 
duced leaching  by  about  one-half,  and  irrigation 
increased  leaching  3-5  times.  (See  also  W88-09089) 
(Author's  abstract) 
W88-09107 


MODELING  PESTICIDE  MOVEMENT  IN  THE 
UNSATURATED  ZONE  OF  HAWAIIAN  SOILS 
UNDER  AGRICULTURAL  USE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Sciences. 

R.  E.  Green,  C.  C.  K.  Liu,  and  N.  Tamrakar. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American    Chemical    Society,    Washington,    DC. 

1986.  p  366-383,  7  fig,  3  tab,  37  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Path  of  pollutants,  'Model  studies,  'Groundwater 
pollution,  'Soil  contamination,  'Aeration  zone, 
'Agricultural  chemicals,  Leaching,  Mathematical 
equations,  Dispersion,  Convection,  Agronomy, 
Model  testing,  Prediction,  Sorption,  Hawaii. 

Two  instances  of  pesticides  leaching  to  ground- 
water were  examined  by  modeling  approaches 
which  incorporated  appropriate  pesticide  inputs  to 
the  soil,  measured  pesticide  sorption  coefficients 
and  water  balance  calculations  based  on  actual 
rainfall  and  estimated  evapotranspiration  and 
runoff.  First,  an  analytical  model  was  used  to  ex- 
amine movement  of  DBCP  (l,2-dibromo-3-chloro- 
propane)  which  was  accidentally  spilled  near  a 
deep  well  on  Oahu.  The  model  features  the  con- 
vective-dispersive  solute  transport  equation  with 
an  upper  boundary  condition  which  approximates 
volatile  losses  over  time  from  a  soil  layer  near  the 
surface.  The  second  study  examined  DBCP  move- 
ment under  pineapple  culture.  The  analysis  com- 
bined a  two-dimensional  analytical  model,  to  com- 
pute the  time  varying  distribution  and  dissipation 
of  DBCP  in  the  plow  layer,  and  a  one-dimensional 
numerical  model  to  simulate  both  water  and 
DBCP  movement  in  a  layered  profile  below  the 
surface  layer.  Both  modeling  efforts  were  only 
moderately  successful  in  predicting  pesticide  con- 
centration profiles,  as  evidenced  by  a  comparison 
of  computed  and  measured  DBCP  concentrations 
with  depth,  but  the  results  were  useful  in  assessing 
the  impact  of  key  processes  and  in  identifying  data 
requirements  for  future  modeling  efforts.  Model 
calculations  and  laboratory  experiments  both 
showed  that  sorption  coefficients  for  long-term 
DBCP  residues  were  much  larger  than  was  indi- 
cated by  conventional  batch  equilibration  measure- 
ments. Thus,  conventional  prediction  of  the  leach- 
ing and  volatilization  of  DBCP  residues  requires  a 
better  understanding  of  sorption  mechanisms.  (See 
also  W88-09089)  (Author's  abstract) 
W88-09108 


EVALUATION  OF  PESTICIDE  TRANSPORT 
SCREENING  MODELS  UNDER  FIELD  CON- 
DITIONS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

W.  A.  Jury,  H.  Elabd,  L.  D.  Clendening,  and  M. 
Resketo. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  384-395,  6  fig,  2  tab,  19  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Path  of  pollutants,  'Model  studies,  Soil  contami- 
nation, Irrigation  effects,  Fate  of  pollutants,  Field 
tests,  Sprinkler  irrigation,  Mathematical  equations, 
Adsorption,  Leaching. 


Two  field  experiments  investigating  the  mobility  ol 
pesticides  leached  by  sprinkler  irrigation  are  dis> 
cussed.  In  the  first  experiment,  a  pulse  of  chloride 
and  napropamide,  a  moderately  adsorbed  herbi- 
cide, was  applied  to  a  0.6  ha  field  in  California 
which  was  subsequently  leached  with  25  cm  ot 
water  low  in  chloride  over  a  two-week  period.  Soil 
core  samples  were  taken  at  36  locations  to  300  cm 
and  were  analyzed  in  10  cm  increments  for  chlo- 
ride and  pesticide.  Approximately  80%  of  the  pes- 
ticide recovered  in  the  cores  was  found  within  2C 
cm  of  the  soil  surface,  which  was  consistent  with 
the  predicted  behavior  based  on  the  measured  dis- 
tribution coefficient  values.  However,  the  remain- 
ing 20%  of  the  pesticide  was  located  randomly 
between  20  and  180  cm,  suggesting  that  this  por- 
tion of  the  applied  chemical  moved  without  ad- 
sorbing. In  the  second  experiment,  conducted  on 
14  plots  at  the  same  site,  the  soil  surface  was 
sprayed  with  a  mixture  of  four  chemicals  (bromide, 
bromacil,  napropamide  and  prometryn)  and  irrigat- 
ed for  two  weeks  by  sprinkler  irrigation.  Field- 
wide  leaching  behavior  was  similar  to  that  of  the 
earlier  experiment,  with  the  strongly  adsorbed 
chemicals  napropamide  and  prometryn  showing 
split  concentration  peaks  in  each  core  with  most  of 
the  chemical  located  near  the  soil  surface  and  the 
remainder  randomly  located  between  the  surface 
and  depths  approaching  those  reached  by  bromide, 
the  mobile  chemical.  It  is  concluded  that  existing 
chemical  transport  models,  after  calibration  with 
laboratory  distribution  values,  are  capable  of  de- 
scribing the  location  of  the  adsorbed  portion  of  the 
chemical,  but  are  unable  to  predict  the  location  of 
the  portion  which  bypasses  the  adsorption  sites. 
(See  also  W88-09089)  (Wood-PTT) 
W88-09109 


FIELD  VALIDATION  OF  GROUND  WATER 
MODELS, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  P.  Anderson. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  396-412,  7  fig,  22  ref. 

Descriptors:  'Groundwater,  'Pesticides,  'Pesti- 
cide transport,  'Path  of  pollutants,  'Model  studies, 
Calibrations,  Case  studies,  Groundwater  pollution, 
Mathematical  equations,  Model  testing,  Carbamate 
pesticides,  Aldicarb,  Wisconsin,  Pollutants,  Aer- 
ation zone,  Path  of  pollutants. 

Procedures  for  calibrating  flow  models  and  con- 
taminant transport  models  are  outlined  and  some  of 
the  difficulties  frequently  encountered  during  cali- 
bration are  discussed.  An  example  of  a  contami- 
nant transport  model  applied  to  a  problem  involv- 
ing aldicarb  migration  in  groundwater  in  Wiscon- 
sin is  also  presented.  Uncertainties  in  input  param- 
eters, including  quantifying  the  source  function, 
the  degradation  characteristics  in  the  subsurface, 
and  the  heterogeneous  nature  of  the  porous  materi- 
al that  constitutes  the  aquifer,  often  make  field 
calibration  of  groundwater  models  difficult.  The 
amount  and  concentration  of  contaminants  enter- 
ing the  groundwater  system  depend,  not  only  on 
the  amount  infiltrating  the  land  surface,  but  also  on 
uptake  and  chemical  reactions  occurring  in  the 
unsaturated  zone  so,  ideally,  a  groundwater  model 
should  be  linked  to  a  model  of  the  unsaturated 
zone.  Aquifer  heterogeneities  influence  the  config- 
uration of  the  velocity  field  and  may  be  critical  to 
the  proper  quantification  of  contaminant  move- 
ment, but  there  is  no  consensus  among  researchers 
on  the  proper  way  to  simulate  dispersion  of  con- 
taminants in  groundwater.  Modelers  must  confront 
the  fact  that  most  groundwater  models  are  de- 
signed to  simulate  two-dimensional  flow  fields 
when  in  reality  many  groundwater  contamination 
problems  are  three-dimensional.  Groundwater 
flow  problems  can  generally  be  simplified  to  two 
dimensions,  but  it  appears  doubtful  that  three-di- 
mensional contaminant  plumes  can  be  represented 
adequately  by  two-dimensional  models.  The  ex- 
pense of  collecting  sufficient  three-dimensional 
field  data  to  validate  a  three-dimensional  model  is 
prohibitive  for  most  studies.  (See  also  W88-09089) 
(Wood-PTT) 
W88-09110 
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rWO  GROUND  WATER  CONTAMINATION 
»ROBLEMS:  CASE  STUDIES, 

■Jew  York  State  Dept.  of  Health,  Albany.  Bureau 

>f  Toxic  Substance  Assessment. 

■4.  K.  Kim,  A.  J.  Grey,  R.  Tramontano,  C. 

iudson,  and  G.  Laccetti. 

N:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

i986.  p  530-540,  1  tab,  15  ref. 

descriptors:  'Pesticides,  'Groundwater  pollution, 
'Water  pollution  sources,  'Path  of  pollutants, 
'Water  quality  control,  Agricultural  chemicals, 
jroundwater,  Case  studies,  New  York,  Drinking 
vater,  Industrial  wastes,  Oxamyl. 

n  New  York  State,  three  types  of  chemicals  are 
bund  to  cause  most  groundwater  contamination: 
olvents,  petroleum  products,  and  pesticides.  Two 
lifferent  contamination  scenarios  involving  sandy 
oil  and  pesticides  are  described.  In  Fort  Edward, 
in  investigation  of  drinking  water  contamination 
lear  an  industrial  plant  was  conducted.  During  this 
iampling  PCBs,  trichloroethylene,  and  other  relat- 
iA  solvents,  as  well  as  chemicals  not  associated 
with  the  industrial  plant  were  detected.  This  result- 
id  in  another  sampling  program  which  showed 
tanking  water  wells  and  springs  contaminated 
*ith  the  herbicides  atrazine  and  alachlor;  the  high- 
st  levels  were  260  micrograms/liter  and  660  mi- 
:rograms/liter,  respectively.  As  a  result  of  the 
jroundwater  contamination  study,  homes  with  pri- 
/ate  wells  polluted  with  PCBs  and/or  solvents 
were  hooked  up  to  public  water  supplies  at  the 
:xpense  of  the  offending  industrial  plant  and  alter- 
tative  water  sources  were  substituted  for  wells 
xmtaminated  with  pesticides.  In  Suffolk  County 
following  the  removal  of  aldicarb  from  the  Long 
Island  market,  oxamyl  was  used  as  an  alternative 
sesticide  under  an  experimental  use  permit.  After 
several  years  of  use,  monitoring  indicated  increas- 
ng  levels  of  oxamyl  contamination  in  groundwat- 
er, and  by  January  1984,  oxamyl  was  removed 
From  the  Long  Island  market.  (See  also  W88- 
59089)  (Wood-PTT) 
W88-09117 


CONSIDERING  PESTICIDE  POTENTIAL  FOR 
REACHING  GROUND  WATER  IN  THE  REGIS- 
TRATION OF  PESTICIDES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Pesticide  Programs. 

S.  M.  Creeger. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 

American   Chemical    Society,    Washington,    DC. 

1986.  p  548-557,  7  tab,  13  ref,  append. 

Descriptors:  'Pesticides,  'Groundwater  pollution, 
•Water  quality  control,  'Regulations,  Degrada- 
tion, Metabolism,  Pesticide  mobility,  Path  of  pol- 
lutants, Accumulation,  Fate  of 
pollutants.Regulations,  Agricultural  chemicals, 
Groundwater,  Environmental  Protection  Agency. 

Groundwater  was  once  thought  unaffected  by 
chemicals  applied  on  the  soil's  surface,  but  current 
evidence  shows  the  presence  of  at  least  1  of  16 
different  pesticides  in  the  groundwater  of  23  differ- 
ent states.  The  procedures  used  by  the  U.S.  Envi- 
ronmental Protection  Agency  in  considering  the 
potential  of  pesticides  to  reach  groundwater  in  the 
pesticide  registration  process  are  described.  Envi- 
ronmental fate  data  required  for  terrestrial  use 
patterns  and  for  aquatic  and  aquatic  impact  use 
patterns  include  degradation,  metabolism,  mobility, 
field  dissipation  and  accumulation.  The  studies 
used  in  determining  a  pesticide's  potential  to  reach 
groundwater  are  pesticide  hydrolysis,  photolysis  in 
water  and  on  soil,  aerobic  and  anaerobic  soil  me- 
tabolism, anaerobic  aquatic  metabolism,  leaching 
and  field  dissipation.  They  are  used  for  new  chemi- 
cal registration,  reregistration  and  amendments  to 
an  existing  registration.  The  Ground  Water  Data 
Call  In  initiated  by  the  Agency  in  1984  for  the 
purpose  of  determining  which  of  the  600  most 
widely  used  active  ingredients  have  potential  to 
reach  groundwater  when  applied  under  normal 
agricultural  conditions  was  described  although  re- 
sults were  not  presented.  (See  also  W88-09089) 
(Wood-PTT) 
W88-09119 


ENVIRONMENTAL    SAMPLING    FOR    HAZ- 
ARDOUS WASTES. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09120 


ASSESSING      CYANIDE      CONTAMINATION 
FROM  AN  ALUMINUM  SMELTER, 

Washington  State  Dept.  of  Ecology,  Olympia. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09123 


NEW  WAYS  OF  ASSESSING  SPATIAL  DISTRI- 
BUTIONS OF  POLLUTANTS, 

Stanford  Univ.,  CA.  Aerosol  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09127 


EVALUATION  OF  GROUND-WATER  CON- 
TAMINATION ASSOCIATED  WITH  THE  USE 
OF  ORGANIC  SOLVENTS  AT  ROMANSVILLE, 
PENNSYLVANIA, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09138 


TRICHLOROETHYLENE  OCCURRENCE  AND 
GROUND-WATER  RESTORATION  IN 

HIGHLY  ANISOTROPIC  BEDROCK:  A  CASE 
STUDY, 

SMC  Martin,  Inc.,  Valley  Forge,  PA. 
D.  L.  Kraus,  and  A.  L.  Dunn. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington,  OH.  1983.  p  76-81,  8  fig,  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water movement,  'Path  of  pollutants,  'Trichlor- 
oethylene, 'Groundwater  pollution,  'Chemical 
pollution,  'Cleanup  operations,  Assessments,  Soil 
contamination,  On-site  data  collections,  Air  strip- 
ping, Aquifer  characteristics,  Waste  recovery, 
Fracture  permeability,  Organic  solvents,  Monitor- 
ing, Pennsylvania. 

Trichloroethylene  (TCE),  an  industrial  solvent, 
has  become  a  common  ground-water  contaminant 
in  heavily  industrialized  areas  of  eastern  Pennsyl- 
vania and  New  Jersey.  Numerous  TCE  losses  have 
occurred  as  a  result  of  storage  tank  deterioration 
and  inadequate  handling  practices.  This  paper  de- 
scribes the  site  investigation  and  ground-water  res- 
toration program  undertaken  by  SMC  Martin  at  a 
steel  tubing  manufacturing  plant  in  Montgomery 
County,  Pennsylvania,  for  the  cleanup  of  soil  and 
ground-water  contamination  with  TCE.  As  a  result 
of  soil  investigation  at  this  site,  the  principal  source 
of  TCE  at  the  surface  was  identified  and  removed. 
A  ground-water  recovery  system  was  instituted 
and  treatment  of  the  recovered  ground  water  with 
a  counter-current  air  stripper  had  resulted  in  99.8 
percent  removal  of  TCE,  with  surface  discharges 
from  the  plant  averaging  only  6.5  ppb  of  TCE. 
Water-level  and  water-quality  data  collecting 
during  a  10-month  monitoring  period  enabled  a 
better  definition  of  the  ground-water  flow  system. 
It  is  concluded  that  the  shallow  bedrock  aquifer 
beneath  the  site  is  characterized  by  strong  anisotro- 
py  and/or  a  north-south  trending  zone  of  high 
permeability  related  to  fracturing.  As  a  result, 
TCE-contaminated  ground  water  has  moved 
northward  toward  discharge  zones  in  the  marsh 
and  creek  off-site.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
W88-09139 


DETECTION,  CORRECTION  AND  RESTORA- 
TION OF  MINING  SOLUTIONS  IN  A  CON- 
FINED AQUIFER  AT  AN  IN  SITU  URANIUM 
MINE, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09147 


VOLATILIZATION  OF  ORGANIC  COM- 
POUNDS FROM  UNCONFTNED  AQUIFERS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Water 
Resources  and  Environmental  Engineering  Div. 
J.  A.  Swallow,  and  P.  M.  Gschwend. 


IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  327-333,  6  fig,  2  tab,  32  ref. 

Descriptors:  'Unconfined  aquifers,  'Organic  com- 
pounds, 'Volatility,  'Mathematical  models,  'Path 
of  pollutants,  'Groundwater  pollution,  Aquifer 
management,  Biodegradation,  Predictions,  Air- 
earth  interfaces,  Saturation  zone,  Groundwater  re- 
charge, Ficks  Law,  Henrys  Law,  Benzene,  Tolu- 
ene, Trichloroethylene. 

Sources  hazardous  volatile  organic  compounds 
(VOCs)  include  septic  tank  cleaners,  landfill  lea- 
chates,  and  spills.  Once  an  aquifer  is  contaminated 
with  VOCs,  there  are  only  three  natural  mecha- 
nisms that  may  eliminate  these  organic  pollutants 
from  the  water:  microbial  biodegradation,  chemi- 
cal transformation  and  possibly  volatilization.  The 
authors  have  formulated  a  simple  three-box  model 
for  the  purpose  of  predicting  the  importance  of 
volatilization  under  various  circumstances.  The 
model,  based  on  Fick's  Law  and  Henry's  Law,  was 
developed  to  make  predictions  about  vertical 
transport  of  volatile  organic  compounds  from  shal- 
low aquifers.  Volatilization  in  the  laboratory  stud- 
ies was  limited  by  transport  through  the  saturated 
zone,  but  nonetheless  was  relatively  fast.  Some 
preliminary  field  data  were  represented  showing 
elevated  concentrations  (relative  to  the  atmos- 
phere) of  benzene,  toluene  and  trichloroethylene  in 
the  soil  air  above  an  aquifer  receiving  recharge 
from  a  sewage  rapid  infiltration  site.  This  result  is 
consistent  with  volatilization  of  these  organic  con- 
taminants from  the  water  to  the  atmosphere.  A 
great  deal  more  work  must  be  done  (particularly 
delineating  the  vertical  distribution  of  VOC  in  a 
continuous  unsaturated-to-saturated  profile)  before 
the  importance  of  volatilization  is  fully  known. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09168 


ADSORPTION  AND  MOVEMENT  OF  ORGAN- 
IC POLLUTANTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

A.  W.  Hounslow. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  334-346,  12  fig,  1  tab,  36  ref. 

Descriptors:  'Path  of  Pollutants,  'Adsorption, 
•Mathematical  equations,  'Organic  compounds, 
'Adsorption,  'Solute  transport,  'Prediction,  Mass 
transfer,  Advection,  Biodegradation,  Solvents,  Sol- 
ubility, Soil  physical  properties,  Isotherms. 

This  paper  describes  adsorption,  outlines  the  meth- 
ods used  to  quantify  it  and  to  shows  how  it  is 
incorporated  in  the  mass  transport  equations  used 
to  describe  and/or  predict  pollution  movement. 
The  primary  purpose  of  the  mass  transport  equa- 
tion is  to  determine  the  concentration  of  a  pollut- 
ant at  a  specified  place  after  a  specified  time.  The 
four  process  incorporated  into  this  equation  are 
advection,  disperison,  biodegradation,  and  adsorp- 
tion. Adsorption  is  generally  considered  to  be  the 
result  of  two  processes,  a  lack  of  affinity  of  the 
solute  for  the  solvent  or  an  affinity  of  the  solute  for 
the  solid.  The  first  explains  the  inverse  relationship 
between  adsorption  and  solubility;  the  second  in- 
cludes the  various  types  of  surface  phenomena 
such  as  physical  adsorption,  chemisorption  and 
exchange  adsorption.  The  shapes  of  adsorption 
isotherms  may  give  some  insight  as  to  the  nature 
and  possibly  the  mechanics  of  the  adsorption  inter- 
actions. One  of  the  more  confusing  issues  that  may 
confront  an  investigator  trying  to  obtain  an  ap- 
proximation to  an  adsorption  coefficient  is  the  di- 
versity of  units  used  in  the  various  equations.  (See 
also  W88-09129)  (Friedmann-PTT) 
W88-09169 


MONITORING  AND  MATHEMATICAL  MOD- 
ELING OF  CONTAMINATED  GROUND- 
WATER PLUMES  IN  PALEOFLUVIAL  ENVI- 
RONMENTS FOR  REGULATORY  PURPOSES, 

For  primary  bibliographic  entry  see  Field  7A. 
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W88-09171 


PRACTICAL  GEOHYDROLOGICAL  ASPECTS 
OF  GROUND-WATER  CONTAMINATION, 

W.  D.  Shepherd. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  365-372,  5  fig,  1  tab,  23  ref. 

Descriptors:  "Oil  spills,  'Solute  transport,  'Geohy- 
drology,  'Cleanup,  'Groundwater  pollution, 
'Path  of  pollutants,  Aquifer  management,  Satura- 
tion zone,  Capillary  flow,  Plumes,  Waste  recovery. 

This  paper  attempts  to  deal  with  some  important 
facets  of  underground  contamination  resulting 
from  spills  of  petroleum  products  for  those  con- 
cerned with  transport  of  such  contaminants.  Mis- 
conceptions are  dealt  with  to  clarify  differences 
between  textbook  concepts  and  field  performance 
and  requirements.  Principles  of  contaminant  move- 
ment are  reviewed  in  the  unsaturated  and  saturated 
zones.  Concepts  of  phase-separated  product,  capil- 
lary forces  and  lateral  spreading  of  product  are  the 
aspects  of  contaminant  plumes  reviewed.  Also  dis- 
cussed are  soluble  plumes,  loss  and  recovery  volu- 
metrics,  products  recovery  measures  and  other 
mitigative  measures.  The  review  is  not  intended  to 
educate  technical  experts,  but  to  afford  a  better 
understanding  of  the  varied  geohydrological  as- 
pects of  underground  contamination  for  personnel 
newly  involved  in  cleanup  and  environmental  ef- 
forts related  to  land  spills.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09172 


DIRECT     MEASUREMENT     OF     GASOLINE 
FLOW, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09175 


BIODEGRADATION  POTENTIAL  OF 

GROUND-WATER  BACTERIA, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-09176 


HYDROGEOLOGIC  INVESTIGATIONS  OF 
FAILURE  MECHANISMS  AND  MIGRATION 
OF  ORGANIC  CHEMICALS  AT  WILSON- 
VILLE,  ILLINOIS, 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09177 


OIL  SPILL  CHEMICAL  DISPERSANTS:  RE- 
SEARCH, EXPERIENCE,  AND  RECOMMEN- 
DATIONS. 

American  Society  for  Testing  Materials,  Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09183 


RECOMMENDED  METHODS  FOR  TESTING 
THE  FATE  AND  EFFECTS  OF  DISPERSED 
OIL  IN  MARINE  SEDIMENTS, 

Battelle   Pacific  Northwest   Labs.,  Sequim,  WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09199 


COMPARISON  OF  THE  FATE  AND  ECOLOGI- 
CAL EFFECTS  OF  DISPERSED  AND  NONDIS- 
PERSED  OIL  IN  A  VARIETY  OF  INTERTIDAL 
HABITATS, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

J.  M  Baker,  J.  H.  Crothers,  D.  I.  Little,  J.  H. 
Oldham,  and  C.  M.  Wilson. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  FL,  Oct.  12-13,  1982.  ASTM,  Philadelphia, 


PA.  1984.  p239-279,  14  fig,  7  tab,  17  ref. 

Descriptors:  'Fate  of  pollutants,  'Oil,  'Water  pol- 
lution effects,  'Intertidal  areas,  'Ecological  effects, 
Dispersants,  Oil  pollution,  Oil  spills,  Salt  marshes, 
Sea  grasses. 

Field  experiments  were  carried  out  to  compare  the 
littoral  fate  and  ecological  effects  of  chemically 
dispersed  oil  and  nondispersed  oil.  The  basic  ex- 
perimental design  was  a  series  of  treatments  ap- 
plied to  marked  plots  on  rocky  shores,  a  salt 
marsh,  an  intertidal  sea-grass  bed,  and  sand  and 
mud  flats.  The  treatments  included  a  variety  of  oils 
and  the  dispersants  BP  1100  WD,  BP  1100X,  Cor- 
exit  8667,  and  Corexit  7664,  applied  directly  to  the 
intertidal  plots.  Results  from  treatments  on  interti- 
dal rock  suggested  that  oil  deposition  or  oil  deposi- 
tion followed  by  dispersant  cleaning  had  a  greater 
effect  than  dispersant  cleaning  alone  on  limpets 
and  small  winkles.  On  the  salt  marsh,  oil  or  oil 
followed  by  dispersant  cleaning  significantly  re- 
duced the  density  of  the  perennial  grass  Spartina 
anglica  C.E.  Hubbard  and  the  annual  plant  Salicor- 
nia  spp.  Dispersant  alone  had  relatively  little  effect 
on  the  vegetation.  On  the  sea-grass  bed,  although 
variability  was  high,  all  treatments  reduced  the 
percentage  cover  of  the  sea-grass  Zostera  noltii 
Hornem.  Sediment  hydrocarbon  analysis  indicated 
little  long-term  retention  of  applied  oil  (whether 
dispersant  treated  or  not)  in  the  salt  marsh  mud 
and  in  muddy  sand  on  a  waterlogged  intertidal  flat. 
However,  in  the  sea-grass  bed  sediments  and  in  the 
fine  sands  on  freely  draining  intertidal  flats,  dis- 
persant-treated  oil  was,  in  some  cases,  retained  at 
greater  concentrations  than  untreated  oil.  (See  also 
W88-09183)  (Author's  abstract) 
W88-09200 


TIDAL  AREA  DISPERSANT  PROJECT:  FATE 
OF  DISPERSED  AND  UNDISPERSED  OIL  IN 
TWO  NEARSHORE  TEST  SPILLS, 

Bowdoin  Coll.,  Brunswick,  ME.  Hydrocarbon  Re- 
search Center. 

D.  S.  Page,  J.  C.  Foster,  J.  R.  Hotham,  D.  Vallas, 
and  E.  S.  Gilfillan. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  280-298,  9  fig, 
2  tab,  14  ref. 

Descriptors:  'Tidal  waters,  'Dispersants,  'Fate  of 
pollutants,  'Oil  spills,  'Maine,  Field  tests,  Littoral 
zone,  Oil  pollution,  Oil,  Mixing,  Mollusks,  Hydro- 
carbons, Intertidal  areas,  Sediments. 

In  1981,  an  oil  spill  field  experiment  in  Maine 
assessed  the  effects  to  the  benthos  of  dispersant 
used  in  nearshore  oil  spills.  Three  test  plots,  60  by 
100  m,  were  set  up,  each  with  an  upper  and  a 
lower  intertidal  sampling  area.  There  were  also 
five  subtidal  sampling  stations  in  water  depths 
from  5  to  20  m.  One  plot  served  as  an  untreated 
reference  plot.  One  plot  was  exposed  to  945  L  (250 
gal)  of  Murban  crude  oil  released  on  an  ebbing  tide 
within  containment  booms  and  cleaned  up  by  con- 
ventional mechanical  methods  24  h  later.  The  third 
plot  was  exposed  to  945  L  of  Murban  crude  oil 
premixed  with  94  L  (25  gal)  of  a  widely  available 
self-mix  nonionic  dispersant.  The  dispersant-treat- 
ed  oil  was  discharged  over  a  2-h  period  around 
high  water  slack  tide.  During  discharge,  mixing 
gates  augmented  natural  energy  to  provide  a 
worst-case  scenario  for  exposure  of  the  benthos  to 
the  complete  dispersal  of  a  nearshore  oil  spill. 
During  and  after  discharge,  dispersed  oil  in  water 
was  monitored  fluorimetrically.  Total  integrated 
exposure  of  dispersed  oil  to  the  bottom  at  both 
upper  and  lower  sampling  areas  was  30  to  40  ppm/ 
h.  Discrete  water  samples  were  also  taken  for 
other  analyses.  Dispersed  oil  in  water  reaching  the 
bottom  had  lost  most  of  the  hydrocarbons  more 
volatile  than  n-C17  compared  with  dispersed  oil  in 
water  sampled  at  the  same  time  near  the  surface. 
Petroleum  retention  by  intertidal  sediments  and 
bivalves  measured  one  week  after  the  spill  was  less 
in  areas  exposed  to  dispersed  oil  than  in  areas 
exposed  to  untreated  oil.  (Author's  abstract) 
W88-09201 


EFFECTS  OF  TEST  SPILLS  OF  CHEMICALLY 
DISPERSED  AND  NONDISPERSED  OIL  ON 
THE  ACTIVITY  OF  ASPARTATE  AMINO- 
TRANSFERASE AND  GLUCOSES-PHOS- 
PHATE DEHYDROGENASE  IN  TWO  INTER- 
TIDAL BIVALVES,  MYA  ARENARIA  AND  MY- 
TILUS  EDULIS, 

Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09202 


COMPARATIVE  FATE  OF  CHEMICALLY  DIS- 
PERSED AND  UNTREATED  OILS  IN  AN 
ARCTIC  NEARSHORE  ENVIRONMENT, 

Battelle    New    England    Marine    Research    Lab., 
Duxbury,  MA. 
P.  D.  Boehm. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  338-360,  8  fig, 
1  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Dispersants,  'Oil 
pollution,  'Arctic  zone,  'Littoral  zone,  'Cape 
Hatt,  'Baffin  Island,  Intertidal  areas,  Chemical 
treatment,  Hydrocarbons,  Oil  spills,  Chemical 
analysis,  Comparison  studies,  Benthic  environ- 
ment, Water  pollution  treatment. 

The  distribution  and  environmental  fate  of  petrole- 
um hydrocarbons  introduced  into  the  nearshore 
environment  of  Cape  Hatt,  Baffin  Island,  Canada, 
during  two  controlled  experimental  discharges  of  a 
Venezuelan  (Lagomedio)  crude  oil  were  studied. 
An  analytical  program  based  on  a  combination  of 
ultraviolet/fluorescence  studies,  high  resolution 
gas  chromatography,  and  computer-assisted  gas 
chromatographic  mass  spectrometry  was  used  to 
examine  several  hundred  oil,  seawater,  sediment, 
sediment  trap,  surface  floe,  and  benthic  animal 
(seven  species)  samples  to  determine  the  distribu- 
tion, transport,  and  weathering  of  oil  spilled  in  two 
scenarios:  as  untreated  oil  on  the  surface  and  as 
chemically  dispersed  oil  discharged  below  the  sur- 
face. Conclusions  are  drawn  about  the  weathering 
of  oil  in  the  two  scenarios,  transport  of  low  and 
high  molecular  weight  hydrocarbons  into  the 
water  column  and  their  persistence,  the  sedimenta- 
tion of  oil,  the  incorporation  of  oil  into  the  sedi- 
ment via  sedimentation  on  to  the  surface  floe  and 
direct  penetration  of  the  sediment/water  interface, 
and  the  uptake  and  depuration  of  untreated  and 
chemically  dispersed  oils  by  seven  species  of  filter 
feeders  and  deposit  feeders  in  the  subtidal  benthos. 
During  the  first  2-3  wk  after  the  spills,  there  was  a 
noticeable  lack  of  significant  biodegradation  of  oil 
in  the  water  column  and  in  the  sediments  in  either 
spill  scenario.  There  was  no  chemical  evidence  for 
the  existence  of  biodegradation  as  a  removal  mech- 
anism within  the  short-term  period  (3-wk)  after  the 
spill.  Degradation  of  petroleum  n-alkanes  resulting 
in  the  loss  of  n-alkanes  relative  to  isoprenoid  and 
other  highly  branched  alkanes  was  observed  in  all 
animal  species.  Rapid  degradation  of  alkanes  ap- 
parently only  occurs  in  vivo.  For  reasons  not  yet 
understood,  the  animals  in  the  study  area  did  not 
acquire  oil  at  levels  directly  related  to  the  water 
column  levels,  possibly  because  the  animals  slowed 
or  ceased  pumping  water  because  of  the  high 
levels  of  oil  in  the  water.  (See  also  W88-09183) 
(Author's  abstract) 
W88-09205 


MATHEMATICAL  MODEL  FOR  PREDICTING 
THE  ECOLOGICAL  IMPACT  OF  TREATED 
AND  UNTREATED  OIL  SPILLS, 

Ross  (S.L.)  Environmenal  Research  Ltd.,  Ottawa 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09208 


METAL  AND  RADIONUCLIDE  CONCENTRA- 
TIONS IN  L-LAKE  SEDIMENTS, 

D.  C.  Adriano,  W.  G  Burkman,  J.  W.  Bowling, 
and  C.  L.  Strojan. 
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Sources  Of  Pollution — Group  5B 


IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah  River  Ecology  Laboratory.  DOE 
Report  SRO-819-17,  (1986).  p  7-11,  1  fig,  2  tab. 

Descriptors:  'Radioisotopes,  *Metals,  •Radionu- 
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The  cycling  of  iron,  manganese  and  other  metals 
can  have  important  ecological  implications  in 
acidic  southeastern  lakes  and  reservoirs.  When 
water  in  a  lake's  hypolimnion  is  anoxic,  as  typically 
occurs  in  summer,  the  solubility  of  certain  ele- 
ments, such  as  iron  and  manganese,  increases. 
During  such  anoxic  conditions,  remobilization  of 
elements  from  lake  sediments  into  the  hypolimnion 
may  also  occur.  Concentrations  of  these  elements 
can  reach  levels  that  are  toxic  to  organisms.  Per- 
haps more  importantly,  when  turnover  of  the 
water  column  occurs  in  autumn,  oxygenation  of 
the  anoxic  hypolimnion  may  cause  precipitation  of 
metal  oxides,  forming  colloids  that  can  be  harmful 
to  fish  and  other  organisms.  Soil  cores  were  col- 
lected from  150  surveyed  sites  in  L-lake  basin  in 
August  1985,  just  prior  to  lake  filling.  Samples 
were  collected  randomly  along  14  transects  that 
were  perpendicular  to  Steel  Creek  at  approximate- 
ly 300-m  intervals.  The  lower  portion  of  the  basin 
was  not  sampled  because  of  construction  activities 
in  the  vicinity  of  the  dam.  Fifty  of  the  sites  were  in 
areas  of  the  Steel  Creek  floodplain  thought  to  be 
contaminated  with  low  levels  of  radionuclides 
from  earlier  reactor  operations.  The  ranges  of  ele- 
ment concentrations  in  surface  and  subsurface  soils 
were  similar.  On  average,  concentrations  in  surface 
soils  were  higher  than  those  in  subsurface  soils. 
Average  element  concentrations  at  the  50  sites  in 
the  Steel  Creek  floodplain  were  higher  than  those 
found  at  the  100  upland  sites.  This  is  not  unusual 
and  reflects:  (1)  the  naturally  higher  concentration 
of  elements  found  in  floodplain  soils  that  are  higher 
in  organic  matter  and  clay  mineral  content  com- 
pared with  upland  soils;  (2)  the  impact  of  clearing 
vegetation  and  soil  litter  from  upland  portions  of 
the  L-Lake  basin,  so  that  upland  soils  that  were 
analyzed  were  essentially  bare  mineral  soil;  and  (3) 
effects  from  prior  reactor  operations  that  resulted 
in  higher  137-Cs  concentrations  than  could  be  at- 
tributed to  global  atmospheric  fallout.  None  of  the 
element  concentrations  can  be  considered  abnor- 
mally high.  The  differences  between  upland  and 
floodplain  soils  result  primarily  from  the  very  low 
element  concentrations  found  in  the  upland  soils, 
not  from  unusually  high  levels  in  the  floodplain 
samples.  (See  also  W88-09211)  (Lantz-PTT) 
W88-09212 


UTILIZATION  OF  SELECTIVE  DISSOLUTION 
METHODS  FOR  ASSESSING  137-CS  MOBILI- 
TY AND  BIOAVAILABILITY, 

For  primary  bibliographic  entry  see  Field  7B. 
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Plants,  Macrophytes,  Water  column,  Chemical 
analysis,  Biological  studies,  Surveys,  Savannah 
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Although  radionuclide  cycling  studies  have  been 
performed  in  Pond  B,  Par  Pond  and  other  lake  and 
pond  habitats  on  the  Savannah  River  Plant,  there 
have  been  few  studies  designed  to  estimate  total 
radionuclide  inventories  or  the  inventories  in  vari- 
ous components  of  these  ecosystems.  Because  in- 
ventory data  were  lacking  for  SRP  lakes  and  for 


southeastern  lakes  in  general,  a  study  was  initiated 
in  1983  to  inventory  the  90-Sr,  137-Cs  and  239,240- 
Pu  contents  of  Pond  B  sediments  and  biota.  The 
radionuclide  inventories  in  the  sediments  were  de- 
termined from  randomly  located  sediment  cores 
taken  from  throughout  the  pond.  Samples  were 
also  collected  at  various  times  of  the  year  to  esti- 
mate the  radionuclide  contents  of  the  water 
column.  The  appropriate  samples  were  also  col- 
lected to  estimate  the  biomass  and  radionuclide 
inventories  in  the  major  biological  components  of 
the  pond.  Data  were  obtained  on  macrobenthic 
organisms  and  various  vertebrate  species,  but  the 
greatest  emphasis  was  placed  on  estimating  the 
biomass  and  radionuclide  contents  of  the  aquatic 
macrophytes.  As  would  be  expected  from  the 
greater  solubility  of  Sr  relative  to  Cs,  a  greater 
fraction  of  the  total  90-Sr  inventory  is  present  in 
the  water  column.  Approximately  10%  of  the  90- 
Sr  inventory  is  in  the  water  column,  whereas  < 
1%  of  the  137-Cs  inventory  is  present  in  the  water. 
For  both  90-Sr  and  137-Cs,  a  significant  fraction  of 
the  total  inventory  is  contained  in  the  macro- 
phytes. The  137-Cs  inventories  in  the  water 
column  and  the  macrophytes  are  similar,  which 
raises  questions  concerning  the  role  of  macro- 
phytes in  modifying  the  annual  cycle  of  137-Cs 
contents  in  the  water.  The  inventories  of  137-Cs  in 
the  water  columns  of  Pond  B  and  Par  Pond  dem- 
onstrate pronounced  seasonal  cycles  with  a  mini- 
mum content  in  the  spring  and  a  maximum  content 
in  the  fall.  Less  than  0. 1  %  of  the  total  inventory  of 
239,240-Pu  is  present  in  the  water  column.  More- 
over, the  ratios  of  238-Pu  to  239,240-Pu  in  the 
water  and  the  macrophytes  suggest  that  atmos- 
pheric deposition  is  making  significant  contribu- 
tions to  the  Pu  contents  of  these  components.  (See 
also  W88-09211)  (Lantz-PTT) 
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SETTLING  RATES  OF  PLUTONIUM-BEAR- 
ING PARTICLES  IN  POND  B, 
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vannah River  Plant,  South  Carolina,  Yttrium  ra- 
dioisotopes, Equilibrium,  Chemical  analysis. 

Previous  research  has  demonstrated  an  annual 
cycle  in  the  239,240-Pu  inventories  in  the  water 
column  of  Pond  B.  Research  is  currently  being 
conducted  in  Pond  B  to  determine  the  relative 
importance  of:  (1)  changes  in  particle  settling  rates; 
(2)  changes  in  remobilization  rates;  and  (3)  the 
influence  of  the  macrophytes  on  the  annual  cycle 
in  239,240-Pu  inventories.  The  initial  research  has 
emphasized:  (1)  an  evaluation  of  the  importance  of 
particle  adherence  to  macrophytes  in  reducing  Pu 
inventories  in  the  water  column  and  (2)  measure- 
ments of  particle  settling  rates  at  different  times  of 
the  year.  Particle  settling  rates  are  being  measured 
using  the  disequilibrium  between  90-Sr  and  its 
daughter  isotope  90-Y  in  the  water  column.  Stron- 
tium-90  has  a  half-life  of  28  years.  Yttrium-90  has  a 
half-life  of  64  hours.  The  soluble  90-Sr  decays  to 
insoluble  90-Y  which  adsorbs  to  particles  in  the 
water  column.  If  there  is  no  settling  of  particles, 
then  the  90-Sr  and  90-Y  contents  of  the  water 
should  be  equal  and  in  equilibrium.  The  Sr  and  Y 
data  suggest  an  average  particle  loss  rate  of  ap- 
proximately 0.02/d  with  the  rate  possibly  being 
greater  in  March  than  in  June.  Loss  rates  of  0.02/d 
indicate  a  residence  half-time  for  particles  of  ap- 
proximately 35  days  in  the  upper  3  m  of  the  pond. 
The  suggested  faster  settling  rate  in  March  is  oppo- 
site to  that  required  to  produce  the  observed 
239,240-Pu  contents  of  surface  waters.  Particle  loss 
rates  of  approximately  0.02/d  are  consistent  with 
the  rates  of  decline  of  239,240-Pu  inventories  from 
March  through  September.  (See  also  W88-09211) 
(Lantz-PTT) 
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borinic  acid,  Photolysis,  Chemical  reactions,  Or- 
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Several  studies  investigating  the  fate  and  effects  of 
sodium  tetraphenylboron  (N?TPB)  in  the  environ- 
ment are  currently  in  progress.  This  report  summa- 
rizes the  results  of  the  studies  on  photochemical 
degradation.  Previous  studies  have  shown  that  one 
of  the  major  products  of  degradation  of  NaTPB  in 
the  soil  environment  is  diphenylborinic  acid 
(DPBA).  Thus,  investigations  have  been  expanded 
to  include  the  chemical  behavior,  fate  and  effects 
of  DPBA.  Photochemical  reactions  may  be  classi- 
fied into  two  major  categories,  direct  photolysis 
and  indirect  or  sensitized  photolysis.  In  direct  pho- 
tolysis the  molecule  (M)  absorbs  light  and  becomes 
electronically  excited  (M*).  The  excited  molecule 
then  either  loses  energy  and  decays  back  to  ground 
state  or  undergoes  a  chemical  reaction  to  form  new 
compounds.  Sensitized  photolysis  occurs  when  a 
molecule  (S)  absorbs  light,  becomes  electronically 
excited  (S*)  then  transfers  this  energy  or  reacts 
with  another  acceptor  molecule  (A).  The  excited 
acceptor  (A*)  subsequently  reacts  to  form  prod- 
ucts. These  studies  indicate  that  the  rates  of  direct 
photolysis  of  tetraphenylboron  and  DPBA  in  sun- 
light are  slow  but  are  significantly  increased  by 
natural  photosensitizers  in  stream  water.  Dissolved 
organic  matter  was  an  important  sensitizer;  howev- 
er, other  components  may  also  play  a  role.  The 
rate  of  sensitized  degradation  decreased  with  in- 
creasing pH  and  with  increasing  dissolved  02  con- 
centration. (See  also  W88-0921 1)  (Lantz-PTT) 
W88-09216 
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bons, 'Savannah  River,  'Aquatic  soils,  Coal  mines, 
Organic  compounds,  Mine  wastes,  Benzo-a- 
pyrene,   South  Carolina,   Savannah   River   Plant. 

Although  numerous  studies  have  addressed  the 
problem  of  inorganic  contaminants  associated  with 
runoff  from  coal  piles,  little  information  is  available 
on  contamination  by  organic  compounds,  includ- 
ing polycyclic  aromatic  hydrocarbons  (PAH),  that 
are  known  to  be  present  in  coal.  During  the  past 
year,  the  Savannah  River  Laboratory  began  a 
study  to  determine  the  input  of  PAH  from  coal 
pile  runoff  in  the  400  D-Area  to  the  aquatic  sys- 
tems on  the  Savannah  River  Plant  (SRP)  and  the 
Savannah  River.  Sediment  samples  from  17  loca- 
tions in  various  streams  on  the  SRP  have  been 
collected  and  analyzed.  In  addition,  sediments 
from  10  locations  in  the  Savannah  River,  including 
sites  above  and  below  the  lock  at  the  city  of 
Augusta,  as  well  as  locations  above,  adjacent  to 
and  below  the  SRP,  have  been  collected.  Several 
of  the  priority  pollutant  PAH  were  found  in  all  of 
the  samples  analyzed  from  the  SRP  streams. 
Benzo-a-pyrene  (BaP)  was  present  in  the  highest 
concentrations,  ranging  from  8.3  to  170.2  ng/g 
(ppb).  The  biological  activity  of  BaP  has  been 
studied  extensively;  it  is  both  mutagenic  and  carci- 
nogenic. Although  several  PAH  are  present  in  the 
sediments  of  the  coal  pile  retention  basin  (CRCP), 
the  higher  molecular  weight  5-  and  6-ringed  com- 
pounds, including  BaP,  were  not  detected.  Con- 
versely, BaP  was  the  only  PAH  detected  in  the 
sediment  sample  taken  from  the  400  D-Area  fly  ash 
basin.  Although  runoff  from  coal  piles  and  ef- 
fluents from  the  fly  ash  basin  may  contribute  PAH 
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to  the  SRP  streams  and  swamp,  the  complex  as- 
semblage of  PAH  compounds  and  their  wide- 
spread distribution  suggest  multiple  sources.  Cer- 
tainly other  inputs  are  required  to  account  for  the 
higher  molecular  weight  compounds  such  as  ben- 
zofluoranthene,  indenopyrene,  dibenzanthracene 
and  benzolperylene.  Future  studies  will  help  identi- 
fy other  sources,  as  well  as  provide  additional 
information  on  the  relative  contribution  from  coal 
pile  runoff  and  effluents  from  fly  ash  basins.  (See 
also  W88-0921 1)  (Lantz-PTT) 
W88-09217 


CHEMICAL  SPECIATION  AND  TRANSPORT 
OF  HEAVY  METALS  IN  SRP  AQUATIC  SYS- 
TEMS, 
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Descriptors:  'Chemical  speciation,  'Transport, 
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of  pollutants,  'Heavy  metals,  MEXAMS,  Metal 
exposure  analysis  modeling  system,  Cadmium, 
Copper,  Sediment  contamination,  Flow  profiles, 
Water  column,  Water  temperature,  Nuclear  reac- 
tors, Savannah  River  Plant,  South  Carolina. 

Total  metal  concentrations  in  the  water  column 
provide  little  predictive  information  concerning 
possible  detrimental  impacts  on  the  environment, 
although  current  regulations  for  effluent  discharge 
are  based  on  these  criteria.  Rather,  for  many 
metals  the  chemical  form  of  the  dissolved  constitu- 
ent determines  its  relative  toxicity.  In  addition,  the 
partitioning  of  metals  between  solid  and  dissolved 
phases  via  adsorption  and  desorption  processes 
also  depends  on  metal  speciation,  and  it  is  this 
partitioning  that  largely  controls  transport.  In  an 
attempt  to  provide  predictive  capabilities  and 
better  understand  the  transport  of  heavy  metals 
and  radionuclides  in  Savannah  River  Plant  (SRP) 
aquatic  systems,  the  chemical  speciation-transport 
model  MEXAMS  (Metal  Exposure  Analysis  Mod- 
eling System)  has  been  implemented  and  is  being 
tailored  for  site-specific  application  to  SRP  aquatic 
systems.  Speciation  simulations  of  Pb,  Cd,  Ni,  Zn, 
and  Cu  in  various  SRP  streams  indicated  that 
thermal  discharges  associated  with  SRP  cooling 
water  operations  influence  the  distribution  of  metal 
complexes.  Transport  of  Cu  and  Cd  in  Pen  Branch 
as  influenced  by  K-Reactor  operation  was  simulat- 
ed. The  steady  state  resident  mass  values  for  the 
reactor  up  and  down  conditions  reveal  that  the 
sediments  accumulated  much  greater  amounts  of 
Cu  during  reactor  operation  compared  with  cold 
flow  conditions,  due  to  the  much  greater  total 
amounts  of  Cu  entering  the  system  because  of  the 
increased  flow.  The  Cd  transport  profiles  of  the 
system  during  reactor  operation  and  during  cold 
flow  were  also  analyzed.  The  sediments  accumu- 
lated greater  amounts  of  Cd  during  reactor  oper- 
ation than  during  cold  flow,  although  these  differ- 
ences were  small  compared  with  those  observed 
for  Cu  transport.  The  steady  state  Cd  concentra- 
tions in  the  water  column  were  greater  for  the 
reactor  down  condition,  in  contrast  to  Cu.  The 
simulations  conducted  exemplify  the  importance  of 
organic-metal  complexation  constants,  solid  phase 
formation  kinetics,  oxidation-reduction  reactions, 
and  more  specifically  defined  Kd  values  for  metals 
with  suspended  and  benthic  sediments  in  predict- 
ing metal  speciation,  which  in  turn  influences 
transport.  (See  also  W88-09211)  (Lantz-PTT) 
W88-09218 


POTENTIAL  CATION  LEACHING  LOSSES 
FOLLOWING  DISTURBANCE  ACROSS  A 
SOUTHEASTERN  COASTAL  PLAIN  LAND- 
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SIZE-DEPENDENT  PHARMACOKINETICS  OF 
TRACE  ELEMENT  ACCUMULATION  BY 
GAMBUSIA  AFFINIS  WITH  EMPHASIS  ON 
ZINC, 
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Most  size-dependent  relationships  for  contaminant 
body  burdens  fit  into  one  of  two  classes  displaying 
b-values  (exponents)  of  either  one  or  less  than  one. 
Previous  studies  suggested  that  for  the  relationship 
where  b=l,  the  body  burden  was  determined  by 
the  amount  of  tissue  available  to  bind  a  trace 
element,  and  the  relationships  with  b-values  of  <  1 
(averaging  0.77)  implied  a  connection  with  metab- 
olism, 'as  many  metabolic  processes  display  a  simi- 
lar relation  to  body  weight'.  However,  this  linkage 
has  never  been  established  between  size-dependent 
body  burdens  of  contaminants  and  size-dependent 
metabolic  rate.  It  further  suggested  that  the  b- 
value  for  a  particular  species/trace  element  combi- 
nation was  a  constant.  The  purpose  of  the  present 
study  was  to  develop  an  animal  model  to  test  the 
following  hypotheses:  (1)  Linking  to  size-depend- 
ent metabolic  rate  can  be  implied  for  relationships 
with  b-values  of  <  1  as  the  b-value  is  the  same  as 
the  b-value  for  the  size-dependent  metabolic  rate 
relationship,  and  (2)  if  the  implied  linkage  between 
size-dependent  metabolic  rate  and  size-dependent 
body  burden  is  not  correct  then  a  simple  pharma- 
cokinetic model  can  produce  a  size-dependent 
body  burden  relationship  with  a  b-value  of  <  1. 
(See  also  W88-0921 1)  (Lantz-PTT) 
W88-09225 


DISPERSION  OF  RADIOACTIVELY  CON- 
TAMINATED TURTLES  ON  THE  SRP:  RE- 
SEARCH AND  RECONNAISSANCE, 

T.  Lamb,  B.  Taylor,  and  J.  W.  Gibbons. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
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tats, Model  studies,  Migration,  Ecology,  Surveys, 
Nuclear  industry. 

Turtles  contaminated  with  radionuclides  have  been 
reported  from  a  number  of  sites  on  the  Savannah 
River  Plant  (SRP),  and  movement  to  and  from 
contaminated  habitats  is  now  well  documented. 
The  problem  of  radionuclide  contamination  in  tur- 
tles and  their  dispersal  through  aquatic  sites  on  and 
off  the  SRP  was  approached  along  three  fronts,  in 
this  study.  The  first  involved  site  reconnaissance, 
where  aquatic  habitats  adjacent  to  contaminated 
areas  on  the  SRP  were  identified  and  surveyed  for 
contaminated  turtles.  The  second  approach  in- 
volved the  development  of  a  dispersal  model. 
Third,  mitochondrial  DNA  analysis  was  conduct- 
ed to  assess  genetic  differentiation  between  turtle 
populations  inhabiting  either  side  of  the  Savannah 
River  near  SRP.  (See  also  W88-09211)  (Lantz- 
PTT) 
W88-09231 


MANAGEMENT  OF  GROUND  WATER  QUAL- 
ITY BENEATH  IRRIGATED  ARID  LANDS, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09250 


DEVELOPMENT  OF  A  PLAN  TO  PROTECT 
LOS  ANGELES'  SAN  FERNANDO  VALLEY 
GROUND  WATER  BASIN  FROM  INDUSTRIAL 
CONTAMINATION, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09267 


CLATSOP  PLAINS,  OREGON:  DUNAL  AQUI- 
FER EVALUATION  AND  GROUND  WATER 
PROTECTION  PLAN, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09268 


USE  OF  WELL  PACKERS  TO  CONTROL  TCE 
AND  PCE  CONTAMINANTS, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09278 


ARE    HUMID    AREA    MONITORING    CON- 
CEPTS APPLICABLE  TO  ARID  LANDS, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09287 


DESIGN  OF  A  MONITORING  NETWORK  TO 
DETECT  THE  EFFECTS  OF  LAND  USE  ON 
GROUND  WATER  QUALITY  AND  DESCRIBE 
THE  CONTAMINANT  FLOW  SYSTEM  IN  THE 
PIEDMONT  OF  NORTH  CAROLINA, 
Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09293 


USE  OF  PRESSURE  DIFFERENTIAL  MEAS- 
UREMENTS TO  MAP  CHEMICAL-QUALITY 
VARIATIONS  IN  A  VARIABLE-DENSITY 
GROUND  WATER  SYSTEM, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09294 


APPLYING  THREE  DIMENSIONAL  GROUND 
WATER  MODELING  TO  MONITORING  NET- 
WORK DESIGN:  A  CASE  HISTORY, 

Camp,  Dresser  and  McKee,  Inc.,  Detroit,  MI. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09295 


EXPECTING  THE  UNEXPECTED, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09298 


SCREEN  LENGTH  SELECTION  FOR  USE  IN 
DETECTION  MONITORING  WELL  NET- 
WORKS, 

Giddings  (Todd)  and  Associates,  Inc.,  State  Col- 
lege, PA. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09308 


APPLICATION  OF  MICROCOSM  TECHNOL- 
OGY TO  STUDY  THE  BIODEGRADATION  PO- 
TENTIAL OF  A  SUBSURFACE  ALLUVIAL  MA- 
TERIAL EXPOSED  TO  SELECTED  PETROLE- 
UM HYDROCARBONS, 
Engineering  Enterprises,  Inc.,  Norman,  OK. 
B.  Mahadeviah,  and  G.  D.  Miller. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and     Exposition     on     Aquifer     Restoration     and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,    1986.    National    Water   Well    Association, 
Dublin,  OH.  1986.  p  384-412.  8  fig,  9  tab,  14  ref. 

Descriptors:  'Gasoline,  'Microorganisms,  'Micro- 
biological studies,  'Biodegradation,  'Self-purifica- 
tion, 'Groundwater  pollution,  'Organic  com- 
pounds, 'Hydrocarbons,  'Fate  of  pollutants,  'Aro- 
matic compounds,  Detection  limits,  Limiting  nutri- 
ents, Prediction,  Metabolites,  Aquifers,  Ground- 
water, Wastewater  treatment,  Benzene,  Xylene, 
Toluene. 

Natural  biodegradation  may  be  an  important  proc- 
ess that  mitigates  against  the  spread  of  petroleum 
hydrocarbons  in  the  subsurface.  This  study  evalu- 
ated the  biodegradation  potential  of  a  subsurface 
material  aseptically  obtained  from  alluvial  deposits 
of  the  South  Canadian  River  basin,  in  central  Okla- 
homa, exposed  to  benzene,  toluene,  ethylbenzene, 
and  para,  meta  and  otho-Xylene,  using  batch  aero- 
bic microcosm  techniques.  All  of  the  tested  hydro- 
carbons were  rapidly  degraded  in  the  non-auto- 
claved  alluvial  material  to  below  detection  limits. 
However,  the  hydrocarbons  in  the  autoclaved  ma- 
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terial  also  disappeared  but  at  a  slower  rate  by 
chemical  and  physical  processes.  This  nonbiologi- 
cal  loss  of  hydrocarbons  was  most  likely  due  to 
volatilization,  diffusion,  and  adsorption.  Higher 
rates  of  decreases  in  the  concentrations  of  the 
petroleum  hydrocarbons  in  the  non-autoclaved  ma- 
terial compared  to  those  in  the  autoclaved  material 
indicated  the  presence  of  microorganisms  and  their 
ability  to  biodegrade  the  test  contaminants.  At- 
tempts to  enhance  biodegradation  by  the  addition 
of  various  nutrient  compounds  were  unsuccessful. 
Further  research  in  this  area  is  necessary  to  opti- 
mize a  nutrient  dose  that  can  enhance  the  metabol- 
ic activity  and  to  determine  the  limits  to  this  labo- 
ratory approach  as  a  tool  to  predict  what  will 
occur  in  the  field.  (See  also  W88-09283)  (Author's 
abstract) 
W88-09315 


RECOVERY  OF  PETROLEUM  PRODUCT 
FROM  A  HIGHLY  PERMEABLE  AQUIFER 
UNDER  THE  EFFECTS  OF  MUNICIPAL 
WATER  SUPPLY  WELLS, 

IT  Corp.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09322 


APPLICATION  OF  A  GROUND-WATER- 
QUALITY  MANAGEMENT  MODEL  TO  THE 
EQUUS  BEDS  AQUIFER  IN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic   entry   see  Field   5G. 

W88-09331 


CHARACTERIZATION  OF  GROUND  WATER 
CONTAMINATION  ASSOCIATED  WITH 
COAL  MINES  IN  WEST  VIRGINIA, 

Camp,  Dresser  and  McKee,  Inc.,  Denver,  CO. 
G.  N.  McCurry,  and  H.  W.  Rauch. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  669-685.  5  fig,  20  ref. 

Descriptors:  'Path  of  pollutants,  *  Acid  mine  drain- 
age, 'Sulfates,  'Coal  mining,  'Acidic  water, 
•Groundwater  monitoring,  'Groundwater  pollu- 
tion, 'Monitoring  wells,  Analytical  methods,  Sam- 
pling devices,  Measuring  instruments,  Surface- 
groundwater  relations,  Groundwater  management, 
Chemical  analysis,  Geohydrology,  Hydrology, 
Spatial  distribution,  Temporal  distribution,  Hy- 
draulic conductivity,  Permeability  coefficient, 
Aquifers,  Groundwater,  Well  waters,  Spring 
water,  Iron,  Manganese,  Hydrogen  ion  concentra- 
tion, West  Virginia. 

One  hundred  thirty-four  domestic  water  wells  and 
springs  located  near  coal  mines  in  Preston  County, 
West  Virginia,  were  sampled  to  determine  the 
impacts  of  acid  mine  drainage  on  the  groundwater 
regime.  Analyses  of  the  primary  chemical  constitu- 
ents associated  with  coal  mine  drainage  (pH,  iron, 
manganese  and  sulfate)  revealed  that  sulfate  con- 
centration is  the  most  reliable  parameter  for  evalu- 
ating mining  impacts.  Samples  sites  located  upgra- 
dient  of  mines  indicate  that  background  sulfate 
concentrations  are  less  than  50  mg/L.  Monitoring 
water  wells  and  springs  located  in  varying  hydro- 
geologic  settings  with  respect  to  surface  and  un- 
derground mines  made  it  possible  to  characterize 
the  horizontal,  vertical,  and  temporal  extent  of 
mine  drainage  contamination.  Shallow  groundwat- 
er flow  systems  are  affected  by  mine  drainage 
much  more  severely  than  are  deeper  groundwater 
flow  systems,  and  the  hydraulic  gradient  from  a 
coal  mine  to  a  well  or  spring  has  a  strong  effect  on 
the  severity  of  contamination.  Surface  coal  mines 
were  found  to  produce  higher  levels  of  contamina- 
tion than  underground  coal  mines  of  the  same 
seam.  Surface  mines  were  also  found  to  contami- 
nate groundwater  two  to  three  times  farther  away 
laterally  from  a  mine  and  approximately  twice  the 
depth  below  the  coal  than  do  underground  mines 
of  the  same  coal  seam.  The  more  extensive  nature 
and  higher  levels  of  contamination  associated  with 
surface  coal  mines  are  probably  due  to  their  closer 
proximity  to  upland  recharge  zones,  to  the  higher 
concentration  of  stress-relief  fractures  which  in- 


crease aquifer  hydraulic  conductivity,  and  to  in- 
creased oxidation  of  the  acid  producing  minerals 
present  in  the  coal  and  adjacent  rocks.  Groundwat- 
er contamination  due  to  coal  mining  in  both  sur- 
face and  underground  mine  settings  appears  to  be 
most  severe  four  to  six  years  after  mining  begins. 
After  this  peak,  underground  coal  mines  are  likely 
to  contaminate  groundwater  for  a  greater  number 
of  years  following  mining  than  are  surface  mines. 
(See  also  W88-09283)  (Author's  abstract) 
W88-09332 


CONTAMINANT  TRANSPORT  MODELING 
FOR  A  PROPOSED  HAZARDOUS  WASTE 
SITE, 

Harza  Engineering  Co.,  Chicago,  IL. 

C.  B.  Burke,  D.  I.  Leib,  J.  R.  Ghia,  and  A.  J. 

Frano. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on    Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well   Association, 

Dublin,  OH.  1986.  p  686-703.  7  fig,  14  ref. 

Descriptors:  'Unsaturated  flow,  'Waste  disposal, 
'Plumes,  'Landfills,  'Model  studies,  'Groundwat- 
er pollution,  'Path  of  pollutants,  'Solute  transport, 
Geohydrology,  Hydrology,  Simulation,  Mathe- 
matical studies,  Finite  element  method,  Soil  prop- 
erties, Aquifers,  Groundwater,  Porous  media, 
Computer  models,  Hazardous  waste,  Groundwater 
monitoring,  Groundwater  management. 

The  paper  focuses  on  describing  a  computer  mod- 
eling approach  that  enabled  the  authors  to  effi- 
ciently solve  a  complex  three-dimensional  trans- 
port problem.  Many  proposed  hazardous  waste 
sites  are  situated  above  the  water  table.  If  leakage 
should  occur,  the  first  basic  transport  path  will  be 
vertically  downward  toward  the  water  table.  After 
penetrating  the  saturated  zone,  the  contaminant 
plume  will  move  in  the  dominant  groundwater 
flow  direction,  dispersing  in  the  longitudinal  and 
transverse  directions.  The  vertical  transport  is 
more  complicated  because,  in  the  unsaturated 
zone,  important  transport  parameters  vary  with  the 
suction  pressure.  To  accurately  simulate  complex 
behavior  in  this  zone,  mathematically  rigorous 
two-dimensional  (x-z)  numerical  models  can  be 
used.  In  the  saturated  zone,  important  transport 
parameters  are  independent  of  pressure.  This  great- 
ly simplifies  the  modeling  task.  Accurate  represen- 
tation of  transport  can  be  achieved  with  a  compu- 
tationally efficient  (and  simpler)  two-dimensional 
(x-y)  analytical  model.  The  input  to  this  model  is 
to  output  from  the  more  complex  numerical  model. 
Thus  the  three-dimensional  problem  has  been  di- 
vided into  two  linked,  two-dimensional  problems. 
The  authors  demonstrate  how  the  overall  objective 
of  one  such  project  was  satisfied  by  this  approach 
using  finite  element  models  for  the  unsaturated 
zone  and  an  extended  pulse  approximation  for  the 
saturated  zone.  An  essential  component  of  this 
particular  study  was  the  development  of  the  un- 
saturated soil  properties  of  the  porous  media.  A 
discussion  of  the  techniques  employed  in  determin- 
ing these  relationships  is  included.  (See  also  W88- 
09283)  (Alexander-PTT) 
W88-09333 


TOXIC  TERROR, 

American  Council  on  Science  and  Health,  New 

York. 

E.  M.  Whelan. 

Jameson  Books,  Ottawa,  Illinois.  1985.  348  p. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Water  pollution  sources,  'Pollutant  identification, 
Pesticides,  Polychlorinated  biphenyls,  Dioxins, 
Formaldehyde,   Nuclear  powerplants,   Acid   rain. 

One  by  one,  mankind's  most  useful  and  safe  chemi- 
cals have  come  under  assault,  and  have  been 
banned  on  the  basis  of  fragmentary  or  discredited 
evidence.  The  result  has  been  the  return  of  malaria 
and  other  diseases  that  were  once  conquered.  The 
myths  and  realities  of  a  variety  of  chemicals  and 
technologies,  including  pesticides,  PCBs  and 
PBBs,  dioxin,  formaldehyde  are  examined  in  this 
book.  The  Love  Canal  'disaster',  nuclear  energy, 
acid  rain,  air  and  water  pollution,  are  also  dis- 
cussed at  length.  (Lantz-PTT) 
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ENTROPY  RACES  SUPERFUND, 

Office   of  Technology    Assessment,    Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09381 


STATE  INVOLVEMENT  IN  AN  EPA  LEAD  SU- 
PERFUND REMEDIAL  ACTION, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09384 


TOXICITY  OF  PESTICIDES  TO  FISH, 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 

Zoology. 

A.  S.  Murty. 

Volume  I.  CRC  Press,  Inc.,  Boca  Raton,  Florida. 

1986.  178  p. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Bioaccumulation, 
'Fish,  'Pesticides,  'Toxicity,  Lethal  limits,  Bioas- 
says,  Chemical  analysis. 

The  fate  of  pesticides  in  the  aquatic  environment, 
specifically  on  the  accumulation  in  fish  of  toxic 
levels  of  pesticides  is  discussed.  Various  tests  for 
determining  toxicity  are  given  in  the  final  chapter 
of  this  volume,  which  emphasizes  the  need  to 
distinguish  between  toxicity  tests,  which  evaluate 
the  adverse  effect  of  a  toxicant,  and  bioassay  tests, 
which  measure  the  concentration  or  amount  of  a 
chemical  or  effluent,  using  the  known  response  of 
a  test  organism.  To  ensure  reproducibility  of  the 
tests,  not  only  should  the  test  fish  be  of  uniform 
size  and  unstressed,  but  the  physicochemical  and 
biological  conditions  of  the  test  should  be  as  uni- 
form and  optimal  as  possible.  Flow-through  tests 
ensure  such  uniform  conditions,  but  static  tests, 
too,  are  useful  in  toxicity  testing.  Prolongation  of 
the  short-term  test  beyond  96  hr  seems  rarely 
necessary  and  seldom  justifies  the  additional  ex- 
penditure. LC  50,  the  concentration  that  kills  50% 
of  the  test  population  in  a  given  period  of  time,  is 
used  as  a  measure  of  toxicity  in  short-term  tests.  A 
number  of  methods  are  available  for  calculating 
this  value  and  test  results  with  one  or  no  partial 
kills  need  not  be  discarded.  Writing  the  LC  50 
with  a  subscript  (as  LC  sub  50)  is  not  historically 
justified.  Methods  for  assessing  the  toxicity  of  aged 
solutions  or  to  compare  the  relative  toxicity  of  two 
or  more  compounds  have  been  described.  The  use 
of  a  standard  test  fish  and  reference  toxicants  has 
been  recommended  for  comparing  test  results  of 
the  same  laboratory  at  different  times  or  those  of 
different  laboratories,  but  such  a  practice  is  not  yet 
standard  and  its  utility  has  been  questioned.  The 
different  types  of  toxicity  tests  in  vogue  and  their 
relative  usefulness  have  been  reviewed.  (See  also 
W88-09398)  (Lantz-PTT) 
W88-09397 


TOXICITY  OF  PESTICIDES  TO  FISH, 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 

Zoology. 

A.  S.  Murty. 

Volume  II.  CRC  Press,  Inc.,  Boca  Raton,  Florida. 

1986.  143  p. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Bioaccumulation,  'Water  pollution  effects, 
'Pesticides,  'Fish,  'Toxicity,  Lethal  limits,  Bioas- 
says,  Biodegradation,  Insecticides,  Polychlorinated 
biphenyls,  Chemical  reactions. 

The  toxicity  of  pesticides  to  fish  (both  acute  and 
chronic)  and  the  various  factors  that  modify  the 
toxicity  are  discussed.  Joint  action  of  pesticides  on 
fish  is  poorly  understood  and  the  theoretical  prem- 
ises to  study  this  problem  are  not  well  defined. 
Many  of  the  reported  changes,  however,  are  not 
dose-dependent,  and  often  are  observed  only  in 
laboratory  experiments  and  not  in  the  field.  Fur- 
ther, in  the  case  of  biochemical  changes,  results  of 
in  vitro  studies  often  differed  from  those  of  in  vivo 
studies.  In  terms  of  present  utility,  acute  toxicity 
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tests  followed  by  embryo-larval  tests  and  chronic 
life  cycle  tests  are  ranked  highest;  histological  tests 
are  ranked  9th,  and  physiological  and  biochemical 
tests  10th  out  of  11  tests.  Since  the  ultimate  aim  of 
all  toxicity  testing  is  to  assess  how  deleterious  a 
compound  will  be  to  the  biota,  present-day  toxicity 
test  protocols  lay  stress  on  preventing  a  disaster, 
rather  than  taking  corrective  action  after  its  occur- 
rence, as  was  the  case  with  DDT  and  other  organ- 
ochlorine  (OC)  compounds  in  the  late  1960s  and 
early  1970s.  Present-day  aquatic  toxicity  testing  is 
concerned  more  with  the  protection  of  diverse 
aquatic  organisms,  rather  than  with  the  enumera- 
tion of  the  lethal  and  sublethal  effects  of  one 
toxicant  on  a  single  species.  This  volume  discusses 
this  toxicity  testing  with  respect  to:  the  toxicity  of 
formulations,  isomers,  and  degradation  products; 
joint  action  of  pesticide  mixtures;  insecticide  resist- 
ance in  fish;  and  polychlorinated  biphenyls  and 
related  compounds.  (See  also  W88-09397)  (Lantz- 
PTT) 
W88-09398 


PERMEABILITY  AND  GROUNDWATER  CON- 
TAMINANT TRANSPORT. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  the  American  Society 
for  Testing  and  Materials  Committee  D-18  on  Soil 
and  Rock  for  Engineering  Purposes,  Philadelphia, 
Pennsylvania,  June  17-23,  1979.  ASTM  Special 
Technical  Publication  746,  1981.  251  p.  Edited  by 
T.  F.  Zimmie,  and  C.  O.  Riggs. 

Descriptors:  *Permeability,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  *Solute  transport, 
Groundwater  movement,  Geohydrology,  Hydrau- 
lic conductivity,  Geotechnology. 

Many  of  the  engineers  and  geologists  who  are  now 
involved  in  groundwater  seepage  analyses  and 
evaluation  of  contaminant  transport  problems  cut 
their  teeth  in  geotechnical  engineering  on  prob- 
lems of  the  stability  of  embankments  and  founda- 
tions. The  guidelines  for  analysis  were  established 
by  educators  and  practitioners  who  recognized 
that  almost  every  act  performed  during  explora- 
tion, field  testing,  and  laboratory  testing  contribut- 
ed to  the  conservative  nature  of  the  solution.  The 
possible  magnitude  and  nature  (which  can  be  either 
conservative  or  unconservative  with  respect  to  the 
problem  at  hand)  of  errors  from  both  laboratory 
and  field  measurements  of  hydraulic  conductivity 
(permeability)  is  thoroughly  discussed  by  various 
contributors  in  this  volume.  The  contributions  to 
this  volume  in  the  area  of  groundwater  contami- 
nant transport  reflect  the  tremendous  increase  in 
activity  in  the  area  of  waste  disposal,  an  area  in 
which  geotechnical  engineers  are  now  heavily  in- 
volved. Permeability  is  only  one  of  the  many  pa- 
rameters required  to  predict  groundwater  contami- 
nant transport.  It  is  evident  that  there  is  a  pressing 
need  for  the  development  of  standards  dealing 
with  groundwater  contaminant  transport  as  related 
to  waste  disposal.  (See  W88-09435  thru  W88- 
09447)  (Lantz-PTT) 
W88-09434 


GLOSSARY, 

Woodward-Clyde  Consultants,  Denver,  CO. 
A.  I.  Johnson. 

IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
3-17,  2  tab,  8  ref. 

Descriptors:  'Glossary,  'Groundwater  pollution, 
•Permeability. 

In  presenting  an  interdisciplinary  symposium  on 
permeability  and  groundwater  contaminant  trans- 
port, there  is  considerable  chance  for  lack  of  com- 
munication between  the  engineers  and  scientists  of 
the  many  different  disciplines  interested  in  these 
subjects.  To  assist  in  better  communication  be- 
tween the  disciplines  involved  in  permeability  and 
capillarity  testing  of  soils  and  rocks,  a  glossary  and 
conversion  factor  tables  are  provided.  Nearly  100 


terms  are  listed  alphabetically,  followed  by  brief 
definitions.  The  source  is  indicated  for  each  defini- 
tion, and  the  sources  are  listed  in  the  reference 
section  following  the  glossary.  The  two  tables  of 
conversion  factors  also  are  presented  to  assist  in 
conversion  of  the  units  used  by  the  various  disci- 
plines. (See  also  W88-09434)  (Author's  abstract) 
W88-09435 


PERMEABILITY  OF  SOILS  USING  CONTAMI- 
NATED PERMEANT, 

Woodward-Clyde  Consultants,  San  Francisco, 
CA. 

B.  B.  Gordon,  and  M.  Forrest. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
101-120,  6  fig,  2  tab,  2  ref,  append. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Soil  contamination,  'Permeability, 
•Soil  water,  Solute  transport,  Porosity,  Porous 
media,  Groundwater  pollution,  Aeration  zone,  Vis- 
cosity, Chemical  properties. 

Two  laboratory  permeability  testing  programs  in- 
volving the  use  of  contaminated  fluids  as  per- 
meants  are  described.  The  first  program  involves 
the  use  of  an  alkaline  permeant,  and  in  the  second 
program,  an  acidic  permeant  is  used.  Contaminated 
permeants  were  used  in  order  to  model  field  condi- 
tions anticipated  in  mining  projects.  Permeability 
depends  on  the  properties  of  both  the  porous 
media  and  the  permeant,  whereas  intrinsic  perme- 
ability depends  only  on  the  void  space  of  the 
porous  material.  The  chemical  and  physical  prop- 
erties of  the  permeants  were  different  from  those 
of  distilled  water,  which  is  normally  used  as  a 
permeant.  Conclusions  drawn  from  the  tests  in- 
clude: (1)  The  permeability  of  the  sedimented 
muds  in  the  pond  system  was  controlled  by  the 
presence  of  chemicals  in  the  voids  of  the  materials 
and  will  fluctuate  with  changes  in  temperature  and 
chemical  concentration  of  the  pond  water;  (2)  The 
curve  of  permeability  versus  void  ratio  for  the  1  % 
solution  represents  a  result  most  consistent  with 
standard  soil  mechanics  theory.  The  similar  curve 
for  the  14%  solution  is  strongly  affected  by  chemi- 
cals in  the  voids  of  the  muds;  (4)  Under  chemically 
unsaturated  conditions  and  at  nominal  tempera- 
tures, the  permeability  of  the  muds  will  be  lower  in 
the  fluids  with  a  higher  concentration  of  sodium 
carbonate  and  vice  versa;  (5)  Tailings  effluent  does 
not  appear  to  affect  adversely  the  permeability 
coefficient  of  the  soil  material  proposed  for  use  as  a 
pond  liner  or  embankment  core,  or  both;  (6)  The 
permeability  of  soil  depends  on  the  properties  of 
both  the  soil  and  the  permeant;  and  (7)  The  viscosi- 
ty and  specific  weight  of  the  acidic  tailings  solution 
used  in  this  project,  although  not  measured,  can  be 
expected  to  differ  from  those  of  water,  and,  there- 
fore, they  would  have  an  effect  on  the  measured 
permeability  coefficient.  (See  also  W88-09434) 
(Lantz-PTT) 
W88-09439 


MEASUREMENT  OF  HYDRAULIC  CONDUC- 
TIVITY OF  PARTIALLY  SATURATED  SOILS, 

Law  Engineering  Testing  Co.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    2G. 

W88-09444 


PREDICTIVE  TOOLS  FOR  CONTAMINANT 
TRANSPORT  IN  GROUNDWATER, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
A.  A.  Metry. 

IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Ameri- 
can Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
197-208,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Prediction,  'Groundwater  movement, 
Monitoring,    Water    quality    control,     Diffusion, 


Chemical  reactions,  Biodegradation,  Soil  water, 
Model  studies,  Mathematical  models,  Computer 
models,  Simulation  analysis. 

The  management  and  ultimate  disposal  of  residual 
waste  is  subject  to  stringent  programs,  many  of 
which  were  established  by  enactment  of  the  Re- 
source Conservation  and  Recovery  Act  of  1976. 
Federal  and  state  regulations  are  now  requiring 
operators  of  waste  disposal  sites  to  minimize  envi- 
ronmental impact.  Among  the  most  critical  areas 
of  concern  is  groundwater  quality.  Previous  prac- 
tices of  waste  disposal  have  resulted  in  many  seri- 
ous episodes  of  water  resource  contamination.  The 
potential  for  groundwater  contamination  could 
have  been  reduced  if  disposal  facilities  had  been 
located  on  the  basis  of  their  geohydrologic  suitabil- 
ity. Understanding  mass  transport  mechanisms  that 
influence  migration  and  attenuation  of  contami- 
nants is  a  key  element  in  disposal  site  selection,  and 
design  of  monitoring  and  contaminant  migration 
potential  are  essential  in  the  evaluation  of  disposal 
sites  and  anticipation  of  groundwater  pollution  po- 
tential. Several  attenuation  mechanisms  play  a  role 
in  reducing  the  potential  for  groundwater  contami- 
nation: the  physical  processes  include  molecular 
diffusion,  hydrodynamic  dispersion,  and  dilution; 
the  chemical  processes  include  precipitation,  oxi- 
dation-reduction, and  ion  exchange;  and  the  bio- 
logical processes  include  biodegradation.  Among 
the  predictive  tools  discussed  in  this  paper  are 
mathematical  and  computer  simulation,  criteria 
listing  and  criteria  ranking  methods,  matrix  analy- 
sis, and  decision  tree  analysis;  the  report  includes 
an  analysis  of  the  advantages,  limitations,  and  ap- 
plicability of  different  tools.  (See  also  W88-09434) 
(Lantz-PTT) 
W88-09445 


COMPUTER  SIMULATION  OF  MOVEMENT 
OF  DIMP-CONTAMINATED  GROUNDWATER 
NEAR  THE  ROCKY  MOUNTAIN  ARSENAL, 
COLORADO, 

Geological  Survey,  Lakewood,  CO. 
S.  G.  Robson. 

IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Ameri- 
can Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
209-220,  3  fig,  2  ref. 

Descriptors:  'Computer  models,  'Simulation  anal- 
ysis, 'Groundwater  movement,  'Path  of  pollut- 
ants, 'Rocky  Mountain  Arsenal,  'Colorado, 
'Groundwater  pollution,  'Diisopropylmethylphos- 
phonate,  Organic  compounds,  Chemical  wastes, 
Industrial  wastes,  Seepage,  Aquifers,  Fate  of  pol- 
lutants, Model  studies,  Permeability. 

Diisopropylmethylphosphonate  (DIMP)  is  an  or- 
ganic compound  produced  as  a  by-product  of  the 
manufacture  of  a  chemical  munition  at  the  Rocky 
Mountain  Arsenal,  Colo.  Groundwater  contamina- 
tion occurred  when  industrial  effluent  containing 
DIMP  seeped  into  the  water  table  below  unlined 
industrial  waste-disposal  ponds  during  1952  to 
1956.  In  1975,  groundwater  containing  DIMP  was 
found  in  a  73  sq  km  area  to  the  northwest  of  the 
arsenal  and  was  detected  within  1.6  km  of  munici- 
pal water  wells  supplying  the  city  of  Brighton, 
Colo.  The  DIMP  concentrations  in  the  groundwat- 
er ranged  from  0.5  micrometers/L,  the  analytical 
detection  limit,  to  as  much  as  44,000  micrograms/ 
L  near  the  abandoned  waste  disposal  ponds.  A 
mathematical  model  was  used  to  simulate  the 
movement  and  concentration  of  DIMP  in  ground- 
water near  the  arsenal  to  determine  the  historical 
distribution  and  concentration  of  the  contaminant 
and  to  predict  the  possible  future  distribution  of 
the  contaminated  groundwater.  Model  simulations 
of  historical  DIMP  movement  in  the  alluvial  aqui- 
fer indicate  that  the  contaminated  groundwater 
flowed  rapidly  to  the  northwest  and  began  dis- 
charging into  the  South  Platte  River  about  4  years 
after  the  contaminant  first  entered  the  aquifer.  It  is 
estimated  that  from  1958  to  1960  the  mean  annual 
DIMP  concentration  was  30  microgram/L  in  the 
river.  Modeling  indicates  that  mean  annual  DIMP 
concentrations  in  the  river  have  decreased  since 


108 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


the  period  1958  to  1960  to  <  1  microgram/L  in 
1976.  Model  simulations  of  future  DIMP  move- 
ment in  the  aquifer  indicate  that  groundwater  con- 
taining DIMP  in  excess  of  0.5  microgram/L  will 
not  reach  the  Brighton  municipal  wells  by  1995, 
even  if  no  remedial  measures  are  taken  to  prevent 
the  discharge  of  DIMP-contaminated  groundwater 
into  an  irrigation  canal  which  recharges  the  aquifer 
near  Brighton.  A  barrier  impermeable  to  ground- 
water movement,  is  shown  by  the  model  to  be  an 
effective  means  of  stopping  off-arsenal  movement 
of  the  contaminated  groundwater  without  produc- 
ing adverse  effects  on  the  water)  levels  in  the 
aquifer.  (See  also  W88-09434)  (Author's  abstract) 
W88-09446 


ATTENUATION  OF  RADIONUCLIDES  AND 
TOXIC  ELEMENTS  BY  IN  SITU  SOILS  AT  A 
URANIUM  TAILINGS  POND  IN  CENTRAL 
WYOMING, 

D'Appolonia  Consulting  Engineers,  Inc.,  Pitts- 
burgh, PA. 

S.  Haji-Djafari,  P.  E.  Antommaria,  and  H.  L. 
Crouse. 

IN:  Permeability  and  Groundwater  Contaminant 
Transport.  A  Symposium  Sponsored  by  the  Ameri- 
can Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
221-242,  9  fig,  5  tab,  9  ref. 

Descriptors:  'Radionuclides,  *Path  of  pollutants, 
•Uranium,  *Mine  wastes,  *Poisons,  *Soil  water, 
•Soil  chemistry,  *Wyoming,  'Groundwater  pollu- 
tion, Ponds,  Geohydrology,  Mass  transport,  Model 
studies,  Solute  transport,  Chemical  precipitation, 
Ion  exchange,  Arsenic,  Hydrogen  ion  concentra- 
tion, Soil  properties. 

Existing  concentrations  of  radionuclides  and  ar- 
senic in  a  uranium  tailings  pond  and  groundwater, 
and  geohydrologic  and  mass  transport  parameters 
were  utilized  in  a  Galerkin-based  finite  element 
mass  transport  model  to  predict  future  migration 
potential  for  discrete  chemical  species.  Field  and 
laboratory  data  and  the  results  of  computer  model- 
ing indicate  that  movement  of  chemical  species  of 
interest  at  the  subject  site  is  mitigated  by  chemical 
reaction  with  in  situ  soils  including  precipitation, 
coprecipitation,  and  ion  exchange.  The  study 
showed  that  among  the  geohydrologic  and  mass 
transport  parameters,  distribution  coefficients  are 
the  major  controlling  factor  in  determining  the 
extent  of  attenuation  of  radionuclides  and  arsenic. 
These  coefficients  are  specific  to  individual  chemi- 
cal species  and  are  highly  dependent  on  ground- 
water pH  conditions  and  particular  soil  character- 
istics. (See  also  W88-09434)  (Author's  abstract) 
W88-09447 


HUMAN  VIRUSES  IN  SEDTMENTS,  SLUDGES, 
AND  SOILS. 

CRC  Press,  Inc.,  Boca  Raton,  Florida.  1987.  241  p. 
Edited  by  V.  Chalapati  Rao,  and  Joseph  L.  Mel- 
nick. 

Descriptors:  •Viruses,  *Sediments,  *Sludge,  *Fate 
of  pollutants,  *  Wastewater  treatment,  •Disinfec- 
tion, 'Water  quality,  *Path  of  pollutants,  *Public 
health,  Monitoring,  Temperature,  Thermoresis- 
tance,  Groundwater  pollution,  Hydrogen  ion  con- 
centration, Adsorption,  Organic  matter,  Ion  ex- 
change, Sludge  drying,  Pasteurization,  Anaerobic 
digestion,  Composting,  Wastewater  irrigation, 
Shellfish,  Coliforms. 

Wastewater  and  sludge  treatment  and  disposal 
policies  as  currently  practiced  may  result  in  the 
discharge  of  any  of  more  than  120  human  enteric 
virus  pathogens  into  aquatic  or  terrestrial  domains. 
Enteroviruses,  including  hepatitis  virus  A,  reo- 
virus,  adenovirus,  and  rotavirus,  Norwalk  virus, 
and  other  gastroenteritis  viruses  have  been  detect- 
ed in  polluted  water.  Suspended  solids-associated 
virus  in  raw  sewage  is  partially  transferred  into 
sludge  during  sewage  treatment.  Virus  concentra- 
tions of  5000  to  28,000  plaqque-forming  units 
(pfu)/L  are  found  in  raw  sludge,  but  are  greatly 
reduced  during  treatment.  An  average  of  about  50 
pfu/L  can  be  expected  in  waste  treatment  plant 


effluents.  Determination  of  the  viral  quality  of 
recreational  and  shellfish  waters  by  fecal  coliform 
indexes  is  unsatisfactory.  Direct  application  of 
wastewater  or  sludge  to  land  carries  a  potential  of 
viral  pollution  which  may  lead  to  contamination  of 
crops  and  groundwater.  Application  by  sprinkler 
irrigation  introduces  a  risk  of  virus  aerosols  to 
exposed  persons,  particularly  farm  workers  and 
those  in  nearby  residential  areas.  Sludge  treatment 
by  drying,  pasteurization,  anaerobic  digestion,  and 
composting  reduces  but  does  not  eliminate  virus. 
Enteroviruses  in  sludge  have  survived  30  days  of 
digestion  at  50  C.  Hepatitis  A  virus,  which  is  even 
more  thermoresistant,  may  be  expected  to  survive 
for  longer  periods  of  time.  Virus  contamination  of 
groundwater  is  influenced  by  the  rate  of  applica- 
tion of  wastewater  and  by  soil  composition  and 
structure.  Other  factors  include  pH  level,  organic 
content,  and  ionic  strength  of  the  effluent.  Low  pH 
favors  adsorption,  while  high  pH  results  in  elution. 
High  concentrations  of  soluble  organic  matter  in 
wastewater  compete  with  viruses  for  adsorption 
sites  on  soil  particles,  resulting  in  decreased  virus 
adsorption  or  even  the  liberation  of  previously 
adsorbed  viruses.  When  wells  are  located  in  the 
vicinity  of  wastewater  irrigation  or  land  disposal 
sites,  it  would  seem  wise  to  prohibit  their  use  as  a 
source  of  drinking  water  pending  test  of  water 
quality.  Reasonable  safety  measures  should  include 
the  siting  of  such  wells  at  suitable  distances  from 
likely  sources  of  contamination,  and  viral  monitor- 
ing of  water  quality  may  have  to  be  considered. 
(See  W88-09464  thru  W88-09476)  (Lantz-PTT) 
W88-09463 


ROLE  OF  SEDIMENT  IN  THE  PERSISTENCE 
AND  TRANSPORT  OF  ENTERIC  VIRUSES  IN 
THE  ESTUARTNE  ENVIRONMENT, 

University  of  Southern  Mississippi,  Hattiesburg. 
Dept.  of  Biology. 

R.  D.  Ellender,  J.  B.  Anderson,  and  R.  B.  Dunbar. 
IN:  Human  Viruses  in  Sediments,  Sludges,  and 
Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  37- 
55,  2  fig,  4  tab,  139  ref. 

Descriptors:  'Marine  sediments,  'Path  of  pollut- 
ants, 'Viruses,  'Estuaries,  'Particulate  matter, 
'Water  currents,  'Estuarine  environment,  Shell- 
fish, Public  health,  Coastal  waters,  Recreation, 
Suspended  solids,  Prediction,  Human  diseases. 

The  public  health  significance  of  viruses  in  shell- 
fish and  coastal  recreational  waters  is  recognized, 
but  the  mechanisms  of  virus  movement  to  recre- 
ational and  shellfish  harvesting  waters  and  the 
persistence  of  virus  infectivity  in  the  estuarine  en- 
vironment remains  poorly  understood.  Particulate 
matter  in  the  water  column  plays  a  significant  role 
in  viral  persistence  and  transport.  There  are  differ- 
ences and  variations  of  the  problem  in  coastal 
systems,  and  these  differences  can  be  traced  to  the 
virus  type  as  well  as  the  physical  and  chemical 
features  of  the  individual  estuarine  ecosystems.  A 
better  understanding  of  this  problem  must  include 
a  comprehensive  examination  of  the  nature  of  the 
suspended  particles,  the  circulation  patterns  of 
water,  the  influence  of  local  fluvial  discharges,  the 
turbidity  maximum,  the  chemistry  and  physics  of 
virus  adsorption  to  and  elution  from  particulates, 
and  the  mechanisms  of  particulate  settling  from  the 
water  column.  In  addition,  the  nature  and  type  of 
the  virus  particle,  and  the  potential  for  human 
disease  are  important.  The  large  number  of  agents 
of  gastroenteritis  which  are  difficult  to  grow  or  are 
presently  uncultivatable  must  be  examined  from  an 
environmental  perspective.  Future  investigations 
of  estuarine  virology  should  aim  to  develop  a 
multidisciplinary  model  of  virus  transport  and  per- 
sistence that  will  allow  the  prediction  of  potential 
public  health  problems.  (See  also  W88-09463) 
(Lantz-PTT) 
W88-09466 


VIRUS    ASSOCIATION    WITH    SUSPENDED 
SOLIDS, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

V.  C.  Rao. 

IN:   Human   Viruses  in   Sediments,   Sludges,   and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  57- 

75,  2  fig,  7  tab,  36  ref. 


Sources  Of  Pollution — Group  5B 

Descriptors:  'Suspended  solids,  'Viruses,  'Sedi- 
ments, 'Suspended  sediments,  'Public  health, 
'Path  of  pollutants,  'Adsorption,  Cations,  Organic 
matter,  Distilled  water,  Estuaries,  Proteins,  Micro- 
biological studies,  Shellfish,  Recreation,  Elution, 
Laboratory  methods,  Virus  recovery,  Human  dis- 
eases, Virus  transport,  Coastal  waters. 

Viruses  adsorb  effectively  on  clays  as  well  as  on 
solids  collected  from  natural  waters  in  laboratory 
studies.  Inorganic  suspended  solids  allow  greater 
adsorption  of  viruses  compared  to  volatile  solids 
consisting  of  biological  material.  The  cation  con- 
tent of  a  given  water  is  very  important  to  the 
adsorption  process.  Divalent  cations  on  a  molar 
basis  provide  greater  virus  adsorption  than  mono- 
valent cations.  Organic  matter  interferes  with  ad- 
sorption of  virus  on  suspended  solids  by  competing 
for  adsorption  sites.  Adsorption  of  viruses  on  sus- 
pended solids  was  proven  to  be  reversible.  Eluents 
capable  of  recovering  viruses  from  solids  include 
distilled  water;  estuarine  water;  buffers  such  as  tris, 
glycine,  and  borate  saline;  and  proteinaceous  media 
such  as  beef  extract  and  TPB.  Association  with 
solids  has  no  deleterious  effect  on  a  virus;  on  the 
other  hand,  the  virus  seems  to  be  protected  from 
natural  inactivation  in  waters.  Solids-virus  associa- 
tion appears  to  be  stable  over  a  prolonged  period, 
and  only  a  change  in  the  physicochemical  charac- 
teristics would  cause  the  virions  to  dissociate. 
Solids-associated  viruses  retain  their  infectivity  to 
cell  cultures  over  a  prolonged  period  of  time  and 
also  to  mice  by  the  oral  route.  This  implies  that 
viruses  adsorbed  on  solids,  when  transmitted  by 
contaminated  water,  can  infect  humans  by  the  oral 
route.  Viruses  associated  with  solids,  when  intro- 
duced into  coastal  water,  would  assume  the  disper- 
sal characteristics  of  solids  and  have  ample  oppor- 
tunities of  being  transported  from  polluted  waters 
to  nonpolluted  bathing  beaches  and  shellfish  beds, 
thereby  causing  a  potential  public  health  hazard. 
(See  also  W88-09463)  (Lantz-PTT) 
W88-09467 


BIOACCUMULATION  AND  DISPOSITION  OF 
SOLIDS-ASSOCIATED  VIRUS  BY  SHELLFISH, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

T.  G.  Metcalf. 

IN:  In:  Human  Viruses  in  Sediments,  Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  77- 

89,  23  ref. 

Descriptors:  'Fate  of  pollutants,  'Viruses,  'Bioac- 
cumulation,  'Shellfish,  'Path  of  pollutants,  Sus- 
pended solids,  Public  health,  Estuarine  environ- 
ment, Human  diseases,  Water  pollution  treatment, 
Viral  depletion,  Epidemiology,  Gastroenteritis, 
Hepatitis,  Particulate  matter,  Estuaries. 

Virus  pollution  of  shellfish  frequently,  if  not 
always,  is  the  result  of  the  association  of  virus  with 
solids.  Bioaccumulation  of  virus  is  associated  with 
the  uptake  of  particulates  by  feeding  shellfish. 
Type  A  hepatitis  and  gastroenteritis  illnesses  are 
associated  with  the  consumption  of  raw  or  inad- 
equately cooked  virus-polluted  oysters,  clams,  and 
mussels.  A  number  of  species  of  shellfish  are  in- 
volved in  the  transmission  of  virus;  it  is  likely  that 
the  actual  incidence  of  shellfish-transmitted  disease 
is  much  greater  than  the  observed  incidence.  The 
solids-associated  state  is  believed  to  be  the  vehicle 
responsible  for  virus  survival  and  transport  within 
an  estuary  and  the  means  by  which  virus  is 
brought  to  either  water  column  or  bottom  sedi- 
ment-water interface-feeding  shellfish.  Persistence 
of  virus  in  shellfish  and  the  effectiveness  of  deple- 
tion procedures  is  believed  to  depend  upon  factors 
that  contribute  to  optimization  of  pumping  and 
feeding  functions  plus  location  of  virus  shellfish. 
Virus  carriage  with  subsequent  release  of  infec- 
tious virus  provides  opportunities  for  transmission 
of  virus  to  a  number  of  potential  life  forms  that  live 
in  the  shellfish  habitat.  A  carrier  state  may  persist 
for  months  if  the  shellfish  are  dormant,  represent- 
ing a  virus  reservoir  in  nature  from  which  infec- 
tious virus  can  be  released  weeks  or  months  later. 
Actively  pumping  and  feeding  shellfish  tend  to 
eliminate  alimentary  tract-located  virus  within  48 
to  72  hr.  More  time  may  be  required  for  elimina- 
tion of  tissue-sequestered  virus.  Relaying  and  con- 
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trolled  purification  are  effective  bacterial  or  viral 
depletion     procedures     which     reduce     potential 
health   risks  but  cannot  guarantee  pathogen-free 
shellfish.  (See  also  W88-09463)  (Lantz-PTT) 
W88-09468 


TRANSPORT  AND  FATE  OF  VIRUSES  IN 
SOILS:  FIELD  STUDIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

C.  P.  Gerba. 

IN:  Human  Viruses  in  Sediments,   Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  141- 

154,  8  tab,  78  ref. 

Descriptors:  'Path  of  pollutants,  'Viruses,  "Fate  of 
pollutants,  "Field  tests,  *Land  application, 
•Wastewater  disposal,  'Groundwater  pollution, 
Model  studies,  Disposal  sites,  Site  selection,  Wells, 
Bacteria,   Land  disposal,  Septic  tanks,   Landfills. 

Improvements  in  technology  during  the  1970s  for 
virus  detection  in  the  environment  provided  the 
tools  for  their  study  in  soil  and  groundwater.  Field 
studies  clearly  demonstrated  the  presence  and  per- 
sistence of  enteric  viruses  in  these  environments. 
Through  laboratory  studies,  insights  have  been 
gained  into  factors  which  control  the  survival  and 
transport  of  viruses  through  soil  systems.  Almost 
all  of  the  field  studies  on  viruses  in  groundwater 
have  been  aimed  at  studying  sites  where  intentional 
land  application  of  wastewater  was  being  practiced 
or  have  been  conducted  during  water-borne  dis- 
ease outbreaks.  The  results  of  field  studies  on  virus 
migration  from  septic  tanks  clearly  indicate  that 
viruses  can  travel  substantial  distances  and  survive 
extended  periods  of  time  in  the  subsurface.  Where 
slow-rate  land  application  of  wastewater  is  con- 
ducted, viruses  can  migrate  short  distances  from 
the  source.  Landfills  are  also  potential  sources  of 
viruses  because  of  the  disposal  of  sewage  sludges 
and  baby  diapers.  Isolation  of  unidentifiable  virus 
types  from  a  groundwater  observation  well  located 
402  m  down  gradient  from  a  sanitary  landfill,  have 
been  reported.  Field  studies  have  clearly  docu- 
mented that  virus  contamination  of  groundwater 
also  occurs  in  the  absence  of  fecal  indicator  bacte- 
ria. Recent  studies  in  England  have  clearly  demon- 
strated that  drinking  water  from  a  well  with  a  long 
history  of  excellent  bacteriological  quality  can 
contain  significant  levels  of  enteric  viruses.  More 
extensive  field  studies  on  viruses  in  drinking  water 
wells  are  clearly  needed  to  assess  the  exposure  to 
potential  contamination  of  drinking  water  supplies 
and  valuable  groundwater  resources.  (See  also 
W88-09463)  (Lantz-PTT) 
W88-09473 


SURVIVAL  AND  TRANSPORT  OF  VIRUSES 
IN  SOILS:  MODEL  STUDIES, 

North  Carolina  Univ.  at  Chapel  Hill.  School  of 

Public  Health. 

M.  D.  Sobsey,  and  P.  A.  Shields. 

IN:   Human   Viruses  in  Sediments,   Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  155- 

177,  4  tab,  106  ref. 

Descriptors:  'Viruses,  'Path  of  pollutants,  'Model 
studies,  'Fate  of  pollutants,  'Survival,  'Soil  con- 
tamination, Hydrogen  ion  concentration,  Organic 
matter,  Humic  acid,  Fulvic  acid,  Hydrogen  ion 
concentration,  Ions,  Temperature,  Soil  water,  Soil 
properties,  Hydraulic  loading,  Flow  rates, 
Groundwater  movement,  Saturated  soils. 

A  variety  of  factors  influence  the  survival  and 
transport  of  viruses  in  soils.  A  major  factor  influ- 
encing virus  survival  is  temperature,  with  general- 
ly increased  survival  at  lower  temperatures.  Soil 
moisture  also  influences  virus  survival,  with  de- 
creasing survival  in  dry  or  drying  soils.  Informa- 
tion in  the  literature  is  not  entirely  consistent  re- 
garding the  moisture  levels  at  which  maximum 
virus  inactivation  occurs,  and  more  studies  are 
needed  using  a  variety  of  viruses,  soils,  and  mois- 
ture levels.  Consideration  should  be  given  to  meas- 
uring water  activity  as  well  as  moisture  levels, 
because  the  former  may  be  more  indicative  of  the 
effects  of  moisture  on  virus  survival.  Aerobic  mi- 
crobial activity  also  contributes  to  virus  inactiva- 
tion  in   soils  at   moderate   to   high   temperatures. 


Although  pH  and  ionic  effects  may  play  a  role  in 
virus  inactivation  in  soils,  these  properties  are  re- 
lated to  the  chemical  and  mineralogical  character- 
istics of  soils  as  well.  Viruses  differ  in  their  ability 
to  survive  in  soils,  and  more  viruses  must  be  evalu- 
ated to  determine  the  overall  range  of  virus  surviv- 
al. The  role  of  organic  matter  in  virus  survival  in 
soils  is  uncertain.  Although  interaction  with  humic 
and  fulvic  acids  may  cause  reversible  loss  of  virus 
infectivity,  there  is  also  some  evidence  that  such 
virus  complexation  with  organics  may  actually 
protect  viruses  from  inactivation  by  preventing 
their  adsorption  to  soil  particles.  Ionic  conditions 
and  pH  also  influence  virus  retention  by  soils,  and 
retention  is  generally  greater  at  lower  pH  levels 
and  at  higher  salt  concentrations  or  with  salts 
having  higher  cation  valences.  Humic  and  fulvic 
acids  interfere  with  virus  retention  by  soils,  and 
therefore  both  water  and  soils  with  high  concen- 
trations of  these  organics  may  be  unsuitable  for 
land  application  of  wastewater.  Increased  hydrau- 
lic loads  and  flow  rates  may  increase  virus  trans- 
port in  soils,  especially  when  the  soils  become 
saturated.  (See  also  W88-09463)  (Lantz-PTT) 
W88-09474 


VIRAL  ASPECTS  OF  APPLYING  SLUDGES  TO 
LAND, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09475 


INTERACTIONS  BETWEEN  VIRUSES  AND 
CLAY  MINERALS, 

Nassau   County   Medical   Center,   East  Meadow, 

NY. 

S.  M.  Lipson,  and  G.  Stotzky. 

IN:  Human  Viruses  in  Sediments,   Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  197- 

230,  4  tab,  203  ref.  EPA  Grant  Nos.  R809067  and 

CR812484. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Viruses,  'Clay,  'Adsorption,  Chemical  reac- 
tions, Ion  exchange,  Sediments,  Public  health, 
Human  diseases. 

Clay  minerals  were  suggested  as  adsorbents  for 
viruses  as  early  as  the  1920s.  However,  it  has  only 
been  within  the  last  two  decades  that  the  mecha- 
nisms that  mediate  the  adsorption  of  viruses  on 
clays  have  been  studied.  It  is  now  apparent  that  no 
single  mechanism  is  responsible  for  the  adsorption 
of  all  viruses  on  all  clay  minerals,  although  some 
mechanisms  (e.g.,  hydrogen  bonding,  hydrophobic 
interactions,  and  anion  or  cation  exchange)  may 
predominate  in  many  clay-virus  systems.  Adsorp- 
tion of  viruses  on  clay  minerals  appears  to  be  the 
result  of  several  interrelated  mechanisms,  each  of 
which  is  dependent  on  the  physicochemical  char- 
acteristics of  the  adsorbent  (i.e.,  the  clay  mineral) 
and  the  biophysical  characteristics  of  the  adsorbate 
(i.e.,  the  virus).  The  persistence  in  and  transmission 
of  viruses  through  soils,  sediment,  and  waters  is 
related,  in  part,  to  their  adsorption  on  clays  and 
other  particulates  in  these  environments.  An  un- 
derstanding of  the  mechanisms  involved  in  these 
sorptive  interactions  is  necessary  to  explain  the 
behavior  of  pathogenic  viruses  in  these  environ- 
ments and  to  enhance  the  efficacy  of  strategies  to 
eliminate  or  decrease  virus  transmission  to  the 
human  host.  (See  also  W88-09463)  (Lantz-PTT) 
W88-09476 


PROCEEDINGS  OF  THE  FOURTH  ANNUAL 
EASTERN  REGIONAL  GROUND  WATER 
CONFERENCE. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09477 


MANAGEMENT  OF  TOXIC  AND  HAZARD- 
OUS MATERIALS  IN  A  ZONE  OF  CONTRIBU- 
TION ON  CAPE  COD, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09479 


UPPER  NEPONSET  VALLEY  AQUIFER 
STUDY:  INTEGRATING  GROUND  WATER 
QUALITY  PROTECTION  WrTH  CONTAMINA- 
TION INVESTIGATIONS, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09483 


FLORIDA  -  PROVIDING  INCENTIVE  FOR  RE- 
PORTING LEAKS, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For   primary  bibliographic  entry   see  Field   5G. 

W88-09484 


CASE  STUDY  OF  A  LARGE  SCALE  PRECI- 
SION TANK  TESTING  PROGRAM, 

Tetra  Tech  Richardson,  Newark,  DE. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-09486 


DESIGN  CONSIDERATIONS  FOR  UNDER- 
GROUND STORAGE  TANK  INSTALLATIONS 
REQUIRING  SECONDARY  CONTAINMENT:  A 
CASE  STUDY, 

Benatec  Associates,  Inc.,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field   5G. 

W88-09487 


RISK  DRIVEN  SITE  INVESTIGATIONS:  TWO 
CASE  STUDIES  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09488 


APPLICATION  OF  THE  SOIL-GAS  SURVEY 
TO  UNDERGROUND  STORAGE  TANK  MONI- 
TORING AND  LEAK  DETECTION, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09490 


UNDERGROUND  STORAGE  TANK  REMOVAL 
AND  TREATMENT  OF  CONTAMINATED 
SOILS, 

Law  Environmental,  Inc.,  Kennesaw,  GA. 

For   primary   bibliographic  entry   see   Field   5G. 

W88-09491 


CORRECTIVE  ACTION  TECHNOLOGIES  AND 
THEIR  COST-EFFECTIVENESS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09492 


BIOLOGICAL     TRACERS     OF     POLLUTION 
PLUMES  FROM  SEPTIC  SYSTEMS, 

Wisconsin      Univ. -Madison.      Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09493 


CONTRIBUTION  OF  SELECTED  TOXIC 
CHEMICALS  TO  GROUND  WATER  FROM 
DOMESTIC  ON-SITE  SEWAGE  DISPOSAL 
SYSTEMS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 

Engineering. 

J.  J.  Kolega,  D.  W.  Hill,  and  R.  Laak. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  279-289,  2  fig,  9 

ref. 

Descriptors:  'Path  of  pollutants,  'Organic  sol- 
vents, 'Pollutant  identification,  'Groundwater  pol- 
lution, 'Organic  compounds,  Water  quality,  Lea- 
chates,  Leaching,  Toxic  wastes,  Organic  wastes, 
Domestic  wastes,  Wastewater  disposal,  Connecti- 
cut. 
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A  multi-disciplinary  study  was  conducted  to  evalu- 
ate the  movement  of  household  toxic  chemical 
discharges  from  the  conventional  on-site  sewage 
disposal  system  into  the  surrounding  groundwater. 
Organic  solvents  and  volatile  organic  compounds 
were  analyzed  in  Connecticut  domestic  sewage 
disposal  systems  in  four  single  family  residences, 
three  condominiums,  a  community  on-site  sewage 
disposal  system,  and  a  single  family  residence 
served  by  the  RUCK  denitrification  system.  Re- 
sults are  given  in  tables  showing  sites,  the  number 
of  samplings  made,  and  pollutants  observed  in  the 
samples  collected  from  the  groundwater  monitor- 
ing wells  for  Brookfield,  Chester  and  Coventry, 
Connecticut.  The  volatile  organic  compounds  and 
hydrocarbons  detected  in  groundwater  samples 
taken  from  Monroe  and  Somers,  Connecticut  are 
also  listed.  Volatile  organic  compounds  and  hydro- 
carbons were  found  to  make  their  way  into  the 
groundwater  area  near  the  on-site  sewage  disposal 
systems.  Further  groundwater  studies  near  on-site 
sewage  disposal  sites  are  recommended.  (See  also 
W88-09477)  (Geiger-PTT) 
W88-09494 


IS  PRIVATE  WELL  PROTECTION  ADEQUATE 
WHEN  GROUND  WATER  FLOW  IS  IGNORED, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

For  primary  bibliographic  entry   see  Field   5G. 

W88-09495 


INFLUENCE  OF  AGRICULTURAL  PRAC- 
TICES ON  GROUND  WATER  QUALITY  IN 
MAINE, 

Maine  Geological  Survey,  Augusta. 

J  S.  Williams,  C.  D.  Neil,  and  T.  K.  Weddle. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  329-341,  3  tab,  18 

ref. 

Descriptors:  'Pesticides,  'Agricultural  runoff, 
•Groundwater  pollution,  'Wells,  'Path  of  pollut- 
ants, Water  pollution  sources,  Arsenic,  Pesticide 
residues,  Nitrates,  Carbamate  pesticides,  Organo- 
phosphorus  pesticides,  Pollutant  identification. 

In  1985,  the  State  of  Maine  began  a  three  year 
evaluation  of  the  effects  of  agricultural  practices 
on  groundwater  quality.  In  the  first  two  years, 
water  samples  were  collected  from  59  overburden 
and  26  bedrock  wells  in  areas  heavily  used  for 
potato,  blueberry,  market  crop,  and  apple  produc- 
tion. Thirty-seven  percent  of  the  wells  sampled  in 
potato  areas  have  had  detectable  pesticide  levels. 
Pesticides  detected  include  methamidophos,  metri- 
buzin,  dinoseb,  endosulfan,  ETU,  dicamba,  chlor- 
othalonil,  and  pichloram.  Methamidophos  was 
most  frequently  found  (10  wells),  and  was  found  in 
the  highest  concentration,  0.09  to  10.5  micrograms 
per  liter  (ug/1).  Hexazinone  (7  and  9  ug/1)  was 
found  in  2  wells  in  blueberry  areas;  arsenic  (0.037 
mg/1)  was  found  in  an  orchard  well;  and  alachlor 
(0.19  ug/1)  and  atrazine  (0.4  ug/1)  were  found  in 
different  wells  near  market  gardens.  No  other  pes- 
ticides were  detected  in  these  areas.  Nitrate  levels 
exceeding  10  mg/1  (asN)  were  found  in  19  of  the 
85  wells  sampled.  Mean  nitrate  levels  were  highest 
in  market  garden  areas  (8  mg/1),  and  lowest  in 
areas  used  for  blueberry  cultivation  (0.1  mg/1). 
Pesticides  were  detected  in  58%  of  the  bedrock 
wells  sampled;  only  20%  of  the  overburden  wells 
had  detectable  pesticide  contamination.  Bedrock 
wells  also  had  higher  mean  nitrate  levels  than 
overburden  wells  (8.6  mg/1  vs.  4.3  mg/1).  A  higher 
percentage  of  wells  with  detectable  pesticide  levels 
were  found  in  areas  overlain  by  till  than  were 
found  in  sand  and  gravel  areas.  It  should  be  noted 
that  the  pesticide  concentrations  found  in  this 
study  have  been  very  low  (0.02  to  37  ug/1).  Of  188 
samples  taken  in  the  study  to  date,  only  one  con- 
tained pesticide  (dinoseb)  concentrations  above  an 
established  health  standard  (2  ug/1),  and  only  three 
exceeded  statistically  sound  levels  of  detection. 
Because  the  samples  were  chosen  to  define  the 
worst  case  situation,  pesticides  do  not  appear  to  be 
a  widespread  threat  to  groundwater  quality  in 
Maine.  (See  also  W88-09477)  (Author's  abstract) 
W88-09497 


FLUX  OF  NITRATE  NITROGEN  BENEATH  A 
CONNECTICUT  CORN  FIELD, 

Ground  Water,  Inc.,  Middlestown,  CT. 

P.  A.  Marin. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  343-369,  16  fig,  3 

tab,  5  ref. 

Descriptors:  'Nitrates,  'Nitrogen,  'Groundwater 
pollution,  'Groundwater  movement,  'Agricultural 
chemicals,  'Path  of  pollutants,  Test  wells,  Fertiliz- 
ers, Corn,  Connecticut,  Water  pollution  sources, 
Geohydrology. 

Elevated  levels  of  nitrate  nitrogen  in  groundwaters 
in  Connecticut  are  often  associated  with  areas  of 
extensive  silage  corn  cultivation.  200  acre  corn 
silage  farm  in  Middlefield,  Connecticut  which  may 
be  contributing  to  or  causing  elevated  nitrate  nitro- 
gen levels  (>  10  ppm)  in  nearby  private  residential 
water  supply  wells  was  studied.  All  of  the  water 
wells  are  drilled  into  the  underlying  bedrock,  a 
siltstone  and  sandstone  of  Triassic  Age  called  the 
New  Haven  Arkose.  Overburden  material  is  pri- 
marily a  sandy  to  silty  glacial  till  deposit.  The 
purpose  of  this  study  is  to  define  and  understand 
the  hydrogeologic  and  groundwater  characteristics 
of  the  farm  and  nearby  adjacent  areas.  Of  specific 
concern  is  the  probable  duration  of  elevated  nitrate 
nitrogen  concentrations  in  water  supply  wells 
given  rates  of  groundwater  flow  and  the  sources  of 
nitrate  nitrogen  in  the  area.  This  study  began  in  the 
fall  of  1986.  Twenty-one  test  borings  were  con- 
ducted on  the  site  in  October  and  November,  1986. 
Monitor  wells  were  placed  in  each  test  boring. 
Five  of  the  borings  were  drilled  deep  into  the 
underlying  arkose.  The  rest  of  the  borings  and 
wells  (16)  were  installed  in  the  overburden  above 
competent  bedrock.  Packer  tests  were  conducted 
in  the  bedrock  test  borings  to  identify  and  define 
fracture  zones  and  the  water  yielding  characteris- 
tics of  the  fractures  encountered.  Water  quality 
samples  for  nitrate  nitrogen  analysis  are  collected 
monthly  from  all  monitor  wells  and  nearby  water 
suppply  wells.  Groundwater  levels  are  measured 
from  each  monitor  well  monthly  and  three  times  a 
week  from  a  selected  deep,  shallow  monitor  well 
pair.  The  water  quality  data  obtained  thus  far 
indicates  widely  variable  nitrate  nitrogen  levels  in 
the  farm  area  but  relatively  little  variability  in 
nitrate  nitrogen  levels  in  downgradient  water 
supply  wells.  (See  also  W88-09477)  (Author's  ab- 
stract) 
W88-09498 


GROUND  WATER  CONTAMINATION  FROM 
THE  AGRICULTURAL  USE  OF  ETHYLENE 
DIBROMIDE  (EDB)  IN  SIMSBURY,  CON- 
NECTICUT, 

Ground  Water,  Inc.,  Middlestown,  CT. 

E.  X.  Droste. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  371-401,  11  fig,  5 

tab,  6  ref. 

Descriptors:  'Pesticide  residues,  'Ethylene  dibro- 
mide,  'Leaching,  'Path  of  pollutants,  'Ground- 
water pollution,  Connecticut,  Insecticides,  Pesti- 
cides, Adsorption,  Degradation,  Monitoring,  Soil 
contamination,  Test  wells,  Agricultural  chemicals, 
Leachates. 

A  residential  area  in  Simsbury,  Connecticut  has 
groundwater  contaminated  by  1,2-dibromoethane 
(EDB),  a  potential  human  carcinogen.  In  a  cooper- 
ative effort  between  the  State  of  Connecticut  De- 
partment of  Environmental  Protection  (DEP)  and 
the  Connecticut  Agricultural  Experiment  Station 
(CAES),  a  joint  investigation  of  this  site  was  con- 
ducted in  May  of  1985  to  delineate  the  extent  of 
contamination  and  estimate  its  duration.  The 
CAES  studied  the  degradation  and  adsorptive 
qualities  of  EDB  in  the  laboratory.  The  DEP 
conducted  a  field  investigation  and  monitoring 
program  to  determine  the  extent  and  amount  of 
contamination  of  the  site.  Integrating  the  results 
from  the  DEP  and  CAES  investigations,  the  ob- 
jectives of  the  study  were  achieved.  It  was  con- 


cluded that  EDB  still  exists  in  the  soil  and  ground- 
waters of  the  site  in  Simsbury.  The  contamination 
was  most  likely  due  to  former  agricultural  prac- 
tices documented  in  the  mid  to  late  1960's.  EDB  is 
expected  to  continue  to  persist  in  groundwaters  in 
this  area  due  to  the  reservoir  of  EDB  remaining  in 
the  upper  2  feet  of  soil  throughout  the  study  area. 
This  reservoir  will  continue  to  leach  out  minute 
quantities  of  EDB  at  a  rate  that  may  still  be  haz- 
ardous to  human  health  via  drinking  water  expo- 
sure. (See  also  W88-09477)  (Geiger-PTT) 
W88-09499 


PREPARATION  OF  A  BEDROCK  RIFS  (BRIFS) 
ALLOWS  FOR  UNPREDICTABLE  FLOW  IN 
FRACTURED  ROCK, 

Quest  Environmental  Sciences,  Inc.,  Manchester, 

NH. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-O95O0 


CHEMO-HYDROGEOLOGIC  TRANSPORT  OF 
CONTAMINANTS  IN  GLACIAL-FLUVIAL  DE- 
POSITS: A  SITE  INVESTIGATION, 

Camp,  Dresser  and  McKee,  Inc.,  New  York. 
E.  F.  Dul,  J.  McGahren,  J.  Bryson,  and  S.  Theal. 
IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  491-514,  18  fig,  4 
tab,  2  ref. 

Descriptors:  'Hazardous  wastes,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Drinking  water, 
'Groundwater  movement,  Aquifers,  Test  wells, 
Monitoring,  Soil  contamination,  Organic  com- 
pounds, Water  pollution  control,  Fate  of  pollut- 
ants, Water  pollution  prevention,  Leaching,  Geo- 
hydrology. 

Under  the  auspices  of  the  U.S.  Environmental 
Protection  Agency  (EPA),  an  in-situ  investigation, 
supplemented  by  laboratory  leaching  tests  of  con- 
taminated site  soils,  was  performed  to  estimate  the 
release,  transport,  and  fate  of  tetrachloroethylene 
(perchloroethylene,  PCE)  at  a  hazardous  waste 
site.  The  study  documents  the  source-pathway- 
receptor  relationship  that  resulted  in  contamination 
of  an  infiltration  municipal  drinking  water  well.  To 
determine  the  nature  and  extent  of  contamination, 
a  phased  series  of  borings  and  groundwater  moni- 
toring wells  were  installed  and  the  associated  soil 
and  groundwater  samples  analyzed  for  priority 
pollutants.  The  contaminant  pathway  was  estimat- 
ed by  simultaneously  observing  water  quality  pa- 
rameters in  the  municipal  well,  a  nearby  reservoir, 
and  monitoring  wells  while  pumping  the  municipal 
well.  To  estimate  contaminant  desorption  from 
area  soils,  contaminated  soil  samples  from  glacial 
outwash  deposits  were  leached  with  site  back- 
ground water.  The  study  demonstrates  the  quanti- 
tative relationship  among  a  contaminant  source, 
pathway,  and  receptor  and  provides  the  basis  for 
remedial  action.  The  paper  describes  the  multidis- 
ciplinary  methods  used  in  the  office,  field,  and 
laboratory  to  define  quantitatively  the  temporal 
and  spatial  chemo-hydrogeological  relationships  at 
the  site.  (See  also  W88-09477)  (Author's  abstract) 
W88-09504 


USE  OF  SEDIMENT  PERMEABILITY  VARI- 
ATIONS IN  THE  PERFORMANCE  OF  PETRO- 
LEUM RECOVERY  FROM  GLACIAL  SEDI- 
MENTS, 

Groundwater  Technology,  Inc.,  Norwood,  MA. 

R.  M.  Gailey,  and  D.  E.  Jones. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  515-525,  8  fig,  4 

ref. 

Descriptors:  'Oil  recovery,  'Groundwater  pollu- 
tion, 'Oil  pollution,  'Water  pollution  treaatment, 
•Glacial  sediments,  'Path  of  pollutants,  'Cleanup 
operations,  Leakage,  Fuel,  Massachusetts,  Perme- 
ability, Monitoring,  Test  wells,  Water  pollution 
prevention. 
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A  hydrogeologic  investigation  was  performed  in 
response  to  a  release  of  diesel  fuel  into  the  subsur- 
face at  a  site  located  in  western  Massachusetts. 
Approximately  20,000  gallons  of  fuel  were  pumped 
into  the  soil  overnight.  The  circumstances  of  the 
release  indicated  that  there  was  probably  a  long- 
term,  undetected  leak  at  the  site  prior  to  discover- 
ing the  release.  The  soil  stratigraphy  at  the  site  is 
composed  of  glacial  till,  as  well  as  glacio-fluvial 
and  glacio-lacustrine  deposits.  The  configuration 
of  these  sediments  significantly  influenced  petrole- 
um migration  pathways  at  the  site.  Ultimately, 
free-floating  petroleum  accumulated  on  the  water 
table  hydraulically  upgradient  of  the  contaminant 
source  location.  The  petroleum  then  migrated  par- 
allel to  the  groundwater  contours.  The  goal  of  the 
initial  hydrogeologic  investigation  was  to  define 
the  areal  extent  of  the  free-floating  plume.  A  dense 
pattern  of  monitoring  wells  was  installed  in  order 
to  accomplish  this  task.  Concurrent  with  comple- 
tion of  this  investigation,  petroleum  was  recovered 
from  monitoring  wells  located  in  the  interior  of  the 
plume.  Full-scale  recovery  of  the  diesel  fuel  is 
currently  under  way.  The  recovery  system  was 
designed  to  utilize  the  heterogeneity  of  the  glacial 
deposits  to  improve  system  efficiency  and  to 
reduce  project  costs.  A  combination  of  migration 
control,  petroleum  recovery  and  recharge  wells  is 
being  used  to  effectively  contain  and  recover  the 
petroleum.  Approximately  25,000  gallons  of  fuel 
have  been  recovered  and  recycled  within  one  year 
of  discovering  the  leak.  Field  data  indicate  that  a 
significant  volume  of  potentially  recoverable  pe- 
troleum still  remains  in  the  subsurface.  (See  also 
W88-09477)  (Author's  abstract) 
W88-09505 


SITE  SPECIFIC  PREDICTIVE  METHOD  FOR 
REGULATING  LEACHABLE  PESTICIDES, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

F.  A.  Jones,  G.  Chesters,  and  J.  M.  Harkin. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  529-543,  4  tab,  12 

ref. 

Descriptors:  'Pesticides,  *Path  of  pollutants, 
•Leaching,  'Groundwater  pollution,  Model  stud- 
ies, 'Water  pollution  prevention,  Leachates,  Pesti- 
cide residues,  Wisconsin,  Water  quality,  Agricul- 
tural runoff,  Unsaturated  zone,  Groundwater 
movement. 

Identification  of  economically  important  pesticides 
in  the  groundwater  of  several  regions  of  the  coun- 
try at  concentrations  of  toxicological  significance 
has  necessitated  development  of  new  regulatory 
strategies.  Inherent  within  these  strategies  is  the 
capacity  to  predict  where  applications  of  a  leach- 
able  pesticide  will  result  in  residue  concentrations 
in  the  groundwater  exceeding  criteria  established 
to  protect  public  health.  Two  methods  were  devel- 
oped to  identify  agricultural  fields  where  the  appli- 
cation of  leaching  pesticides  would  result  in  unac- 
ceptably  high  groundwater  residue  concentrations. 
The  first  method  was  adapted  from  the  national 
groundwater  susceptibility  evaluation  scheme 
(DRASTIC)  and  was  designed  for  use  in  Wiscon- 
sin. The  second  method  utilizes  a  deterministic 
mass  balance  unsaturated-zone  model  developed 
by  the  EPA  (PRZM).  The  modified  DRASTIC 
scheme  was  based  upon  a  weighted  score  for  sev- 
eral environmental  media  and  depth  parameters, 
while  the  PRZM  is  based  upon  calculation  of 
leachate  mass  as  a  function  of  depth  to  groundwat- 
er. Assessment  of  the  predictive  capabilities  of  the 
two  methods  indicated  that  the  modified  DRAS- 
TIC method  provided  gross  overestimations  of  site 
susceptibility  which  resulted  in  erroneous  identifi- 
cation of  moderately  susceptible  sites.  The  PRZM 
method  also  showed  a  tendency  to  overestimate 
site  susceptibility;  however,  the  degree  of  overesti- 
mation  was  considerably  lower  and  predictions 
were  more  accurate  than  the  modified  DRASTIC 
method.  Unsaturated-zone  models  provided  an  ef- 
fective means  of  identifying  sites  where  applica- 
tions of  leaching  pesticides  will  have  minimal  im- 
pacts upon  groundwater  quality.  (See  also  W88- 
09477)  (Author's  abstract) 
W88-09506 


INTERPRETATION  OF  EM  DATA  THROUGH 
GEOELECTRIC  MODELING  WITH  APPLICA- 
TION TO  A  LANDFILL  IN  SOUTHEASTERN 
NEW  HAMPSHIRE, 

Normandeau  Engineers,  Inc.,  Concord,  NH 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09510 


USE  OF  PORTABLE  PHOTOIONIZATION 
METERS  TO  ASSESS  THE  LATERAL  AND 
VERTICAL  DISTRIBUTION  OF  CONTAMI- 
NANTS AT  HAZARDOUS  WASTE  FACILITIES: 
A  CASE  STUDY, 

Dunn  Geoscience  Corp.,  Albany,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09511 


LEVANT  INVESTIGATION:  USING  RADIO- 
CARBON DATING  TO  DETERMINE  THE 
SOURCE  OF  METHANE  GAS  CONTAMINA- 
TION, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
J.  L.  Hewitt. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  649-662,  4  fig,  1 
tab,  9  ref. 

Descriptors:  'Methane,  'Groundwater  pollution, 
•Water  pollution  sources,  'Carbon  radioisotopes, 
•Radioactive  dating,  'Pollutant  identification,  Path 
of  pollutants,  Wells,  Wetlands,  Landfills,  Leakage. 

The  Levant,  New  York  investigation  began  on 
November  2,  1983,  when  an  explosion  blew  the 
door  off  the  enclosed  pit  which  housed  a  residen- 
tial water  well  pump.  During  the  next  few  months, 
thirteen  additional  homes  in  the  Levant  area  of 
Chautauqua  County  were  identified  with  combusti- 
ble levels  of  methane  gas  emanating  from  their 
yards  and  water  wells.  Possible  sources  for  the  gas 
included  leaking  gas  transmission  lines,  naturally- 
occurring  shale  gas,  deep  gas  wells  drilled  during 
the  past  year  on  a  nearby  hillside,  oil  wells  drilled 
in  the  early  1900's,  and  a  nearby  wetland  which 
had  been  partially  filled  with  construction  and 
demolition  debris.  To  help  determine  the  source  of 
the  gas,  samples  were  subjected  to  radiocarbon 
dating  from  three  known  sources  and  four  affected 
residences.  Although  the  hydrogeologic  setting 
seemed  to  favor  the  landfill  and  wetland  as  the 
source  of  the  natural  gas  affecting  residences  in 
Levant,  radiocarbon  dating  clearly  indicated  that 
this  was  not  so.  Present  investigations  are  focused 
on  other  probable  sources.  (See  also  W88-09477) 
(Geiger-PTT) 
W88-09512 


INFLUENCE  OF  OTHER  GASOLINE  DE- 
RIVED ORGANICS  ON  THE  BEHAVIOUR  OF 
DISSOLVED  MONOAROMATICS  IN  GROUND 
WATER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
K.  L.  Berry-Spark,  G.  C.  Patrick,  J.  F.  Barker,  D. 
Major,  and  C.  I.  Mayfield. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  665-680,  5  fig,  5 
tab,  13  ref. 

Descriptors:  'Aromatic  compounds,  'Fate  of  pol- 
lutants, 'Groundwater  pollution,  'Sand  aquifers, 
'Biodegradation,  'Path  of  pollutants,  Sorption, 
Gasoline,  Injection  wells,  Benzenes,  Hydrocar- 
bons. 

Two  field  injection  experiments  were  conducted  to 
investigate  the  fate  of  monoaromatic  hydrocarbons 
in  ground  water  in  a  shallow  sand  aquifer  at 
Canada  Forces  Base  Borden.  The  first  experiment 
involved  the  injection  of  ground  water  containing 
benzene,  toluene,  and  xylene  isomers  (BTX)  only. 
A  later  injection  of  ground  water  containing  ben- 
zene, toluene,  ethyl  benzene,  and  xylenes  (BTEX) 
derived  from  gasoline  was  also  performed  as  part 
of  an  in  situ  aquifer  restoration  study.  Preliminary 
results  of  this  restoration  experiment  will  be  dis- 


cussed. When  water  is  contacted  by  gasoline,  sev- 
eral other  organic  compounds  in  addition  to 
BTEX,  dissolve  into  the  water.  The  effect  of  these 
compounds  on  the  biodegradation  and  mobility  of 
BTEX  is  determined  by  comparing  the  results  of 
the  two  experiments.  Synoptic  three-dimensional 
solute  distributions  were  determined  at  discrete 
time  intervals.  From  this  distribution  data,  esti- 
mates of  the  mass  of  aromatics  remaining  in  solu- 
tion and  the  centers  of  mass  were  made.  The  effect 
of  other  gasoline  constituents  on  the  sorption  and 
biodegradation  of  the  monoaromatics  appears 
minimal.  Laboratory  studies  with  Borden  sand  and 
groundwater  containing  either  BTX  alone  or  gaso- 
line-derived BTEX  were  conducted  to  further  in- 
vestigate the  role  of  other  gasoline  constituents  in 
the  biodegradation  of  the  monoaromatics.  Aerobic 
transformation  rates  are  comparable  to  those  deter- 
mined from  the  field  experiments.  The  presence  ol 
non-BTEX  compounds  derived  from  gasoline  ap- 
peared to  significantly  alter  the  aerobic  biodegra- 
dation of  BTEX.  This  discrepancy  with  the  field 
observations  likely  reflects  the  inability  of  static 
laboratory  experiments  to  duplicate  dynamic  field 
conditions.  (See  also  W88-09477)  (Author's  ab- 
stract) 
W88-09513 


REMEDIATION  OF  GASOLINE  CONTAMI- 
NATED GROUND  WATER  BY  INFILTRATION 
THROUGH  SOIL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09514 


INNOVATIVE  AQUIFER  RESTORATION 
TECHNIQUES  AT  A  SITE  IN  NORTHERN 
VERMONT  CONTAMINATED  BY  GASOLINE 
HYDROCARBONS, 

Groundwater  Technology,  Inc.,  Albany,  NY. 
For  primary   bibliographic  entry   see   Field   5G 
W88-09515 


EFFECTIVE  USE  OF  A  LATERALLY  EX- 
TENDED WELL  HYDROCARBON  RECOVERS 
IN  LOW  PERMEABILITY  SEDIMENTS 
ALONG  A  RIVER, 

Johnson  Co.,  Inc.,  Montpelier,  VT. 

For  primary  bibliographic   entry   see  Field   5G 

W88-09516 


COMPARATIVE  VULNERABILITY  TO  Oil 
SPILLS  OF  BEDROCK  VERSUS  SAND  ANT 
GRAVEL  AQUIFERS, 

Maine  Dept.  of  Environmental  Protection,  Augus 

ta. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09520 


MODELS  OF  SORPTIVE  TOXIC  SUBSTANCES 
IN  FRESHWATER  SYSTEMS:  I.  BASIC  EQUA 
TION, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ 

mental  Engineering  and  Science. 

D.  J.  O'Connor. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  114,  No.  3,  p  507-532,  June  1988.  5  fig,  43  ref 

6    append.    Nation    Science    Foundation    Gran 

CEE82-07319,  EPA  Grant  807827. 

Descriptors:  'Toxic  wastes,  'Path  of  pollutants 
'Sorption,  Solute  transport,  Model  studies,  Mathe 
matical  models,  Partition  coefficient,  Equilibrium 
Particulate  matter,  Suspended  solids,  Sediments 
Radioactive  wastes,  Pesticides,  Organic  com 
pounds,  Heavy  metals. 

Equations  that  define  the  steady-state  distributioi 
of  solids  and  sorptive  chemicals  in  freshwater  sys 
terns  were  developed.  Instantaneous  equilibriun 
between  the  dissolved  and  particulate  component 
of  the  compound  was  assumed  for  various  parti 
tioning  functions.  Solutions  were  developed  fo 
both  solids-dependent  and  solids-independent  parti 
tioning.  The  exchange  of  the  suspended  and  be< 
solids,  in  conjunction  with  the  transfer  and  kinetii 
pathways  of  the  dissolved  and  particulate  compo 
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nents  of  the  chemical,  was  taken  into  account.  The 
relationships  among  these  variables  were  succes- 
sively reduced  to  a  single  differential  equation,  an 
analytical  solutions  of  which  was  developed.  The 
exchange  coefficients  of  both  the  dissolved  and 
particulate  components  of  the  chemical  between 
the  water  column  and  bed  were  key  factors,  for 
which  guidelines  were  developed.  The  equations 
were  developed  for  batch  systems,  which  provided 
the  basis  for  the  subsequent  developments  in  fresh- 
water systems.  (See  also  W88-09523  and  W88- 
09524)  (Author's  abstract) 
W88-09522 


MODELS  OF  SORPTIVE  TOXIC  SUB- 
STANCES: II.  LAKES  AND  RESERVOIRS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ- 
mental Engineering  and  Science. 
D.  J.  O'Connor. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  3,  p  533-551,  June  1988.  5  fig,  1  tab, 
11  ref,  2  append.  National  Science  Foundation 
Grant  CEE82-07319,  EPA  Grant  807827. 

Descriptors:  *Toxic  wastes,  'Path  of  pollutants, 
•Sorption,  'Lakes,  'Reservoirs,  Solute  transport, 
Model  studies,  Mathematical  models,  Partition  co- 
efficient, Particulate  matter,  Equilibrium,  Suspend- 
ed solids,  Sediments,  Lindane,  DDE,  Pesticides, 
Plutonium,  Radioactive  wastes,  Heavy  metals, 
Metals,  Organic  compounds,  Radioisotopes. 

Equations  defining  the  distributions  of  suspended 
solids  and  sorptive  substances  in  completely  mixed 
lakes  and  reservoirs  were  developed  and  solved 
analytically.  The  relevant  transport,  transfer,  and 
kinetic  pathways  were  incorporated  in  the  analysis 
of  toxic  chemicals  for  the  condition  of  instantane- 
ous equilibrium  between  the  dissolved  and  particu- 
late components.  For  this  condition,  the  total  con- 
centration of  the  chemical  was  defined  for  the 
water  column  and  bed,  the  equations  for  which 
were  solved  simultaneously.  The  partition  coeffi- 
cient and  the  concentration  of  solids  yielded  the 
distribution  between  the  dissolved  and  particulate 
components.  The  suspended  solids  relations,  which 
are  related  to  the  trap  efficiency  of  reservoirs, 
provided  a  necessary  factor  for  the  equations  of 
the  sorptive  substances.  The  solutions  of  the  differ- 
ential equations  were  applied  to  the  steady-state 
and  time-variable  conditions  in  lakes  and  reservoirs 
for  various  hydrological  and  mass  input  conditions. 
(See  also  W88-09522  and  W88-09524)  (Author's 
abstract) 
W88-09523 


MODELS  OF  SORPTIVE  TOXIC  SUBSTANCES 
IN  FRESHWATER  SYSTEMS:  III.  STREAMS 
AND  RTVERS, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Environ- 
mental Engineering  and  Science. 
D.  J.  O'Connor. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  3,  p  552-574,  June  1988.  9  fig,  2  tab, 
10  ref,  3  append.  National  Science  Foundation 
Grant  CEE82-073 19. 

Descriptors:  'Toxic  wastes,  'Path  of  pollutants, 
•Streams,  'Rivers,  'Sorption,  Solute  transport, 
Model  studies,  Mathematical  models,  Partition  co- 
efficient, Equilibrium,  Particulate  matter,  Suspend- 
ed solids,  Sediments,  Wastewater  disposal,  Heavy 
metals,  Metals,  Flint  River,  Michigan,  Zinc,  Clin- 
ton River,  Nickel,  Hudson  River,  New  York,  Pol- 
ychlorinated  biphenyls. 

Equations  defining  the  steady-state  distributions  of 
solids  and  sorptive  substances  in  freshwater 
streams  and  rivers  were  developed  and  solved 
analytically.  The  spatial  variations  for  the  flow  and 
suspended  solids  were  incorporated  in  the  chemi- 
cal equations,  which  took  into  account  the  kinetic 
and  transfer  routes  of  the  dissolved  and  particulate 
components.  The  sorptive  interaction  between 
these  components  was  characterized  by  instantane- 
ous equilibrium.  The  solution  for  the  total  concen- 
tration of  the  chemical  from  which  the  dissolved 
and  particulate  components  follow,  was  devel- 
oped. Various  relationships  between  the  partition 
coefficient  and  the  solids  were  incorporated  into 
the  equations.  The  exchange  of  both  the  dissolved 


and  particulate  components  of  the  chemical  be- 
tween the  water  column  and  the  bed  is  a  key 
factor.  The  calculated  spatial  profiles  of  heavy 
metals  and  organic  chemicals  were  compared  to 
observed  data  under  different  flow  and  wastewater 
discharge  conditions  in  the  freshwater  rivers.  (See 
also  W88-09522  and  W88-09523)  (Author's  ab- 
stract) 
W88-09524 


EVALUATION  OF  MOBILITY  OF  PESTI- 
CIDES IN  SOIL  USING  U.S.  EPA  METHODOL- 
OGY, 

Utah  Water  Research  Lab.,  Logan. 

J.  E.  McLean,  R.  C.  Sims,  W.  J.  Doucette,  C.  R. 

Caupp,  and  W.  J.  Grenney. 

Journal  of  Environmental  Engineering  JOEDDU, 

Vol.  114,  No.  3,  p  689-703,  June  1988.  6  tab,  50  ref, 

2  append.  EPA  Grant  CR-8 10979. 

Descriptors:  'Path  of  pollutants,  'Pesticides,  'Soil 
contamination,  Insecticides,  Toxaphene,  Model 
studies,  Mathematical  models,  Endosulfan,  Aldrin, 
Heptachlor,  Disulfoton,  Phorate,  Parathion,  Meth- 
ylparathion,  Organophosphoms  pesticides,  Halo- 
genated  pesticides,  Mass  transport. 

The  potential  mobility  of  eight  chlorinated  and 
organophosphorus  pesticides  was  evaluated  in  soil 
system.  First-order  degradation  constants  were  de- 
termined by  soil  treatability  studies.  Partition  coef- 
ficients among  water,  soil,  and  air  phases  were 
calculated.  These  data  were  used  as  input  in  a  finite 
difference  mathematical  model  to  evaluate  mass 
transport  potential,  including  amount  and  extent  of 
movement  through  environmental  pathways  to 
ground  water  and  to  the  atmosphere.  Model 
output  indicated  that  no  significant  migration  to 
the  groundwater  or  atmosphere  was  likely.  The 
model-predicted  leaching  potentials  (concentration 
in  soil  water/concentration  in  soil)  were  as  fol- 
lows: disulfoton,  330;  phorate,  23;  methylparath- 
ion,  4.8;  toxaphene,  0.5  endosulfan,  0.12;  parathion, 
0.06;  heptachlor,  0.06;  and  aldrin,  0.0009.  (Cassar- 
PTT) 
W88-09532 


ORGANIC  CONTAMINANTS  IN  ADULT 
AQUATIC  INSECTS  OF  THE  ST.  CLAIR  AND 
DETROIT  RIVERS,  ONTARIO,  CANADA, 

Windsor  Univ.  (Ontario).  Dept.  of  Biology. 
J.  J.  H.  Ciborowski,  and  L.  D.  Corkum. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  148-156,  1988.   1  fig,  4  tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Rivers,  'Aquatic 
insects,  'Organic  compounds,  Insects,  St.  Clair 
River,  Detroit  River,  Ontario,  Caddisflies,  Chlor- 
inated hydrocarbons,  Polychlorinated  biphenyls. 

Trichoptera  and  Ephemeroptera  were  collected 
from  8  Canadian  sites  adjacent  to  the  St.  Clair  and 
Detroit  Rivers.  Significant  concentrations  of  chlor- 
inated hydrocarbons  (pentachlorobenzene,  hexach- 
lorobenzene,  octachlorostyrene,  and  16  polychlori- 
nated biphenyl  cogeners)  were  found  in  extracts 
from  these  insects.  Principal  component  analysis 
accounted  for  84%  of  variation  in  contaminant 
concentration  among  samples.  The  principal  com- 
ponents correlated  highly  with  concentrations  of  9 
hexa-,  hepta-,  and  octachlorobiphenyls  (46%  of 
overall  variation),  4  tetra-  and  pentachlorobiphen- 
yls  (17%  of  variation),  the  chlorobenzenes  and 
octachlorostyrene  (8%  of  variation),  ana  2  trich- 
lorobiphenyls  (each  6%  of  variation).  Insects  from 
the  Detroit  River  had  significantly  more  hexa-, 
hepta-,  and  octachlorobiphenyls  than  insects  from 
the  St.  Clair  River.  The  levels  of  tetra-  and  pen- 
tachlorobiphenyls  were  highest  in  the  upstream 
stations  of  both  rivers.  Levels  of  the  chloroben- 
zenes and  octachlorostyrene  were  higher  in  St. 
Clair  River  samples  than  in  Detroit  River  samples. 
The  results  were  consistent  with  results  of  biota 
and  sediment  sampling  previously  done.  Contami- 
nant levels  varied  among  taxa  collected  from  the 
same  site,  possibly  because  of  different  larval  feed- 
ing habits  or  microdistribution,  or  adult  flight  abili- 
ty. This  method  has  potential  as  an  inexpensive 
alternative  to  aquatic  sampling  methods.  (Cassar- 
PTT) 
W88-09548 


TRACE  ELEMENT  CONCENTRATIONS  IN 
NEAR-SURFACE  WATERS  OF  THE  GREAT 
LAKES  AND  METHODS  OF  COLLECTION, 
STORAGE,  AND  ANALYSIS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09553 


FACTORS  AFFECTING  METAL  PARTITION- 
ING DURING  RESUSPENSION  OF  SEDI- 
MENTS FROM  THE  DETROIT  RIVER, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  and 
Environmental  Engineering. 
T.  L.  Theis,  T.  C.  Young,  and  J.  V.  DePinto. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  216-226,  1988.  7  fig,  7  tab,  18  ref.  EPA 
Grant  CR8 12570. 

Descriptors:  'Path  of  pollutants,  'Rivers,  'Sedi- 
ment transport,  'Heavy  metals,  Metals,  Detroit 
River,  Cadmium,  Cobalt,  Copper,  Nickel,  Lead, 
Zinc,  Particulate  matter,  Sediment-water  inter- 
faces, Sorption,  Bottom  currents,  Water  currents. 

Sediment  cores  from  three  stations  in  the  Trenton 
Channel  of  the  Detroit  River  were  artificially  resu- 
spended.  Statistical  analysis  of  the  data  indicated 
that  the  concentrations  of  the  dissolved  metals  Cd, 
Co,  Cu,  Ni,  Pb,  and  Zn  in  the  overlying  water 
varied  inversely  with  pH  and  directly  with  time 
when  the  pH  was  below  7.5.  In  addition,  dissolved 
metals  were  consistently  lower  at  the  higher  fre- 
quency of  mixing.  Only  Zn  showed  a  direct  corre- 
lation between  total  and  dissolved  concentrations 
although  all  other  metals  revealed  an  increased 
positive  correlation  at  the  higher  mixing  rate. 
These  results  were  interpreted  in  terms  of  surface 
sorption  reactions,  particle  size  distributions,  and 
mass  transfer  controls  on  metal-sediment  reaction 
rates.  (Cassar-PTT) 
W88-09555 


SUMMARY  OF  SURFACE  AND  BACK- 
GROUND CONCENTRATIONS  OF  SELECTED 
ELEMENTS  IN  THE  GREAT  LAKES  SEDI- 
MENTS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

A.  Mudroch,  L.  Sarazin,  and  T.  Lomas. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  241-251,   1988.  3  fig,  2  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Lakes,  'Litera- 
ture reviews,  'Heavy  metals,  'Sediments,  Metals, 
Dredging,  Trace  elements,  Bottom  sediments, 
Great  Lakes,  Arsenic,  Cadmium,  Copper,  Chromi- 
um, Iron,  Lead,  Mercury,  Nickel,  Zinc,  Lake  sedi- 
ments, Sampling,  Pollutant  identification,  Lake 
Erie,  Lake  Ontario,  Lake  Michigan,  Lake  Huron, 
Lake  Superior,  St.  Clair  Lake. 

A  literature  survey  was  carried  out  to  obtain 
recent  and  background  concentrations  of  selected 
elements  (As,  Cd,  Cu,  Cr,  Fe,  Ni,  Pb,  Zn,  and  Hg) 
in  the  sediments  from  different  areas  of  the  Great 
Lakes.  This  information  was  required  for  the  revi- 
sion of  the  guidelines  for  the  disposal  of  dredged 
material  at  the  Canadian  side  of  the  Great  Lakes. 
Surveyed  literature  included  articles  published 
during  the  past  1 5  years  in  different  scientific  jour- 
nals and  governmental  and  U.S.  and  Canadian 
universities  reports.  Large  differences  in  concen- 
trations of  selected  elements  reported  in  the  Great 
Lakes  sediments  reflected  different  sampling  local- 
ities and  techniques,  and  methods  used  for  sedi- 
ment analyses.  Concentration  ranges  reported  for 
surveyed  elements  were  wider  for  the  surface  sedi- 
ments of  the  depositional  basins  than  those  for  the 
pre-colonial  sediments.  The  results  of  the  literature 
search  indicated  the  need  for  development  of  a 
standard  sediment  sampling  protocol  and  standard 
analytical  procedures  for  the  assessment  of  con- 
tamination of  the  sediments  at  different  areas  of  the 
Great  Lakes.  (Author's  abstract) 
W88-09558 


PRESENCE  AND  PERSISTENCE  OF  LISTERIA 
MONOCYTOGENES  IN  FOOD  AND  WATER, 
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Georgia  Experiment  Station,  Griffin. 

R.  Bracken. 

Food  Technology  FOTEAO,  Vol.  42,  No.  4,  p 

162-164,    178,   April    1988.    1   fig,   2   tab,  41    ref. 

Descriptors:  'Listeria  monocytogenes,  'Listeria, 
•Foods,  'Bacteria,  'Path  of  pollutants,  'Food 
processing  industry,  'Human  diseases,  'Contami- 
nation, Wastewater,  Diseases,  Shellfish,  Public 
health,  Wastewater  disposal,  Land  application. 

A  brief  review  of  the  nature  and  presence  of 
Listeria  Monocytogenes  in  the  environment  and 
how  that  presence  may  result  in  the  contamination 
of  foods  and  human  disease  is  presented.  General 
characteristics,  habitats,  and  hosts  are  discussed. 
The  various  routes  of  transmission  of  this  pathogen 
are  given.  L.  monocytogeses  has  been  associated 
with  man,  domestic  and  wild  mammals,  fish  and 
shellfish,  and  birds.  Fecal  contamination  of  water 
and  soil  (possibly  via  land  application  of  sewage  or 
sewage  effluents)  could  lead  to  contamination  of 
fruits,  vegetables,  fish,  and  shell  fish,  thus  transmit- 
ting infection.  The  fact  that  listeria  is  widespread 
in  the  environment  and  in  domestic  animals  makes 
it  very  unlikely  that  the  food  industry  can  avoid 
contact  with  this  bacterium.  The  author  states  that 
commonsense  approaches  toward  minimizing  con- 
tamination or  eliminating  L.  monocytogenes  from 
foods  will  do  much  to  protect  the  public  from 
listeriosis.  (Stoehr-PTT) 
W88-09563 


USE  OF  POLLUTANT  AND  BIOGENIC  MARK- 
ERS AS  SOURCE  DISCRIMINANTS  OF  OR- 
GANIC INPUTS  TO  ESTUARINE  SEDIMENTS, 

Institute    for    Marine    Environmental    Research, 
Plymouth  (England). 
J.  W.  Readman,  R.  F.  C.  Mantoura,  C.  A. 
Llewellyn,  M.  R.  Preston,  and  A.  D.  Reeves. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  27,  No.   1+2,  p  29-54, 
October  1986.  8  fig,  3  tab,  47  ref.  NERC  Grant 
GST/02/45. 

Descriptors:  'Spatial  distribution,  'Water  analysis, 
'Path  of  pollutants,  'Estuaries,  'Hydrocarbons, 
Water  pollution  sources,  'Sediments,  Organic 
compounds,  Fate  of  pollutants,  United  Kingdom, 
Tamar  Estuary,  Pigments,  Computers,  Chromatog- 
raphy, Spectrophotometry,  Mass  spectorscopy. 

The  estuarine  distributions  of  a  variety  of  molecu- 
lar organic  markers  re  described  and  discussed  in 
relation  to  sources,  transport  mechanisms  and  fates 
of  anthropogenic  and  biogenic  inputs  to  Tamar 
Estuary,  U.K.  Components  selected  for  study  in- 
clude hydrocarbons  (saturated  and  polycyclic  aro- 
matics),  sterols,  lignins  and  photosynthetic  pig- 
ments. To  investigate  the  complex  inter-relation- 
ships between  the  components,  selected  statistical 
techniques  including  cluster  analysis  and  multidi- 
mensional scaling  are  introduced.  Techniques  used 
in  the  analyses  of  markers  include  preparative  thin- 
layer  chromatography,  and  high  performance 
liquid  chromatography  (HPLC);  quantification  by 
HPLC-UV/fiuorescence  and  capillary  gas  chro- 
matography-flame  ionization  detection  with  identi- 
fication by  HPLC-rapid  scanning  diode  array  spec- 
trophotometry and  computerized  capillary  gas 
chromatography-mass  spectroscopy.  (Author's  ab- 
stract) 
W88-09566 


DEVELOPMENTS  IN  THE  SPECIATION  AND 
DETERMINATION  OF  ALKYLMETALS  (SN, 
PB)  USING  VOLATILIZATION  TECHNIQUES 
AND  CHROMATOGRAPHY-ATOMIC  AB- 
SORPTION SPECTROSCOPY, 
New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09567 


ANALYSIS  AND  FATE  OF  DIBENZOTHIO- 
PHENE  DERIVATIVES  IN  THE  MARINE  EN- 
VIRONMENT, 

Centre    National    de    la    Recherche    Scientifique, 
Brest  (France).  Lab.  de  Chromatographic. 
F.  Berthou,  and  V.  Vignier. 


International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  27,  No.  1+2,  p  81-96, 
October  1986.  6  fig,  3  tab,  33  ref.  Institut  Francais 
du  Petrole  contract  number  7404. 

Descriptors:  'Chemical  analysis,  'Chromatogra- 
phy, 'Oil  pollution,  'Oxidation,  'Fate  of  pollut- 
ants, 'Marine  environment,  'Water  pollution 
sources,  France,  Oil  spills,  Rats,  Metabolism,  En- 
zymes. 

Dibenzothiopene  (DBT)  and  related  methylated 
derivatives  are  known  to  be  among  the  most  per- 
sistent and  probably  the  most  toxic  polycyclic  aro- 
matic hydrocarbons  (PAHs)  in  the  marine  environ- 
ment. This  study  aimed  to  provide  the  necessary 
base  line  data  for  proper  evaluation  of  the  fate  of 
DBT  and  related  alkylated  derivatives  in  the 
marine  environment.  Three  kinds  of  results  are 
reviewed  in  this  article:  (1)  chromatographic  sepa- 
ration of  methyl  and  dimethyl  DBT  isomers  and 
their  use  as  organic  markers  of  oil  pollution,  (2) 
fate  of  DBT  and  methylated  derivatives  in  a  con- 
trolled marine  environment  under  natural  irradia- 
tion, and  (3)  in  vitro  metabolism  of  DBT  by  rat 
microsomes.  In  the  first  case,  the  relative  distribu- 
tion of  four  monomethyl  DBT  enabled  the  deter- 
mination of  the  source  of  pollution  in  an  oyster- 
area  in  the  North  Brittany  (France).  In  the  second 
case,  the  fate  of  methylated  DBT  compounds  was 
studied  in  a  controlled  seawater  enclosure  where 
Arabian  light  oil  was  spilled.  In  the  third  case,  rat 
microsomes  transformed  the  substrate  into  DBT-5- 
oxide  and  subsequently  into  DBT-5-dioxide. 
(Miller-PTT) 
W88-09568 


CONCENTRATIONS  OF  DIOXINS  AND  DI- 
BENZOFURANS  IN  THE  ATMOSPHERE, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

B.  D.  Eitzer,  and  R.  A.  Hites. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  27,  No.   3,  p  215-230, 

November    1986.    6   fig,   22   ref.    Department   of 

Energy  Grant  80EV- 10449. 

Descriptors:  'Dioxins,  'Benzenes,  'Aromatic  com- 
pounds, 'Path  of  pollutants,  'Precipitation, 
•Chemistry  of  precipitation,  'Water  pollution 
sources,  Gas  chromatography,  Mass  spectrophoto- 
metry, Sinks,  Rain,  Particulate  matter. 

Polychlorinated  dibenzo-p-dioxins  and  dibenzofur- 
ans  have  been  found  in  environmental  sinks  such  as 
lake  sediments  and  human  fat.  This  report  exam- 
ines the  transportation  and  depositional  media  of 
these  compounds  by  analyzing  ambient  air  and  rain 
samples.  Air  was  sampled  with  a  high  volume 
sampler  and  split  into  operationally  defined  partic- 
ulate and  vapor  phases  with  a  glass  fiber  filter  and 
a  polyurethane  foam  plug,  rain  was  sampled  with  a 
one  square  meter  wet-only  collector.  The  analyti- 
cal methodology  is  based  on  a  two  step  chromato- 
graphic clean-up  followed  by  negative  ion  gas 
chromatographic  mass  spectrometry.  Concentra- 
tions of  the  different  congeners  in  the  samples 
were  1  to  750  femtograms  per  cubic  meter  of 
ambient  air  for  the  vapor  and  particulate  samples. 
Concentrations  of  the  rain  samples  were  in  the 
picogram  per  liter  range.  These  are  the  first  meas- 
urements of  these  compounds  in  ambient  air  and 
rain  samples.  The  concentrations  in  these  samples 
were  used  to  determine  vapor/particulate  ratios 
and  to  compare  vapor  and  particulate  scavenging 
by  rain.  (Author's  abstract) 
W88-09570 


DETERMINATION  OF  'HEAVY*  ORGANOTIN 
POLLUTION  OF  WATER  AND  SHELLFISH 
BY  A  MODIFIED  HYDRIDE  ATOMIC  AB- 
SORPTION PROCEDURE, 

Universite  de  Pau  et  des  Pays  de  1'Adour  (France). 

Lab.  de  Chimie  Analytique. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09573 


POLAROGRAPHIC  DETERMINATION  OF 
LEAD  IN  DRINKING  WATER  SAMPLES  OF 
WESTERN  U.  P.  DISTRICTS  WITH  3-HY- 
DROXYPYRIDINE-2-THIOL, 


M.S.  Coll.,  Saharanpur  (India).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09574 


PETROLEUM    CONTAMINATION    OF    THE 
SURFACE  MICROLAYER  OF  THE  FOS-SUR- 
MER  GULF  (MEDITERRANEAN  SEA)  (CON- 
TAMINATION PETROLIERE  DE  LA  MICRO- 
COUCHE  DE  SURFACE  DU  GOLFE  DE  FOS- 
SUR-MER  (MER  MEDITERRANEE)), 
Centre  d'Oceanologie  de  Marseille  (France). 
R.  Siron,  J.  F.  Rontani,  and  G.  Giusti. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  28,  No.  1+2,  p  93-104, 
January  1987.  4  fig,  3  tab,  27  ref. 

Descriptors:  'Coastal  water,  'Hydrocarbons, 
'Path  of  pollutants,  'Biodegradation,  'Surface 
water,  'Seawater,  'Oil  pollution,  'Water  pollu- 
tion, 'Mediterranean  Sea,  *Fos-sur-mer  Gulf, 
Plankton,  Bacteria,  Chlorophyll,  Adenosine  tri- 
phosphate, Petroleum  products,  Particulate  matter, 
Dissolved  solids. 

In  a  general  study  on  the  petroleum  contamination 
of  the  Fur-sur-mer  Gulf  (Mediterranean  Sea),  the 
surface  microlayer  was  sampled.  The  first  results 
reported  to  date  in  this  area,  based  on  a  sampling 
carried  out  with  a  rotating  polyvinyl  chloride 
drum  at  3  stations  in  May  1985,  are  presented  here. 
Very  high  hydrocarbon  concentrations  were  some- 
times observed  in  the  surface  film,  which  appears 
to  be  more  heterogeneous  than  the  underlying 
water  column  (0.5-2  m).  Water  samples  were  fil- 
tered through  fiberglass  filters  (0.5-1  micrometers). 
Both  dissolved  and  particulate  phases  were  sepa- 
rately extracted  and  analyzed,  providing  evidence 
that  suspended  particles  are  the  major  vector  for 
the  accumulation  and  the  transport  of  petroleum 
pollutants  in  these  neritic  waters.  The  petroleum 
origin  of  'total  hydrocarbons'  fractions  is  con- 
firmed by  gas  chromatography  and  high  perform- 
ance liquid  chromatography  (HPLC)which  reveal 
characteristic  features  for  n-alkalines  and  polynu- 
clear  aromatic  hydrocarbons.  HPLC  analysis  of 
polar  (non-hydrocarbons)  fractions  could  indicate 
their  formation  from  petroleum  components.  Fur- 
thermore, the  comparison  with  the  underlying 
water  shows  that  volatilization  and  biodegradation 
are  the  major  processes  affecting  hydrocarbons 
distribution  in  these  superficial  waters.  Biological 
data  (bacteria,  chlorophylls,  ATP  and  energetic 
charge)  were  simultaneously  measured  and  indicat- 
ed an  important  inhibition  of  phyto-  and  bacterio- 
neuston  on  planktonic  organisms.  (Author's  ab- 
stract) 
W88-09575 


ORIGIN  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS (PAH)  IN  RECENT  SEDI- 
MENTS FROM  THE  CONTINENTAL  SHELF 
OF  THE  'GOLFE  DE  GASCOGNE'  (ATLANTIC 
OCEAN)  AND  IN  THE  GIRONDE  ESTUARY, 
Bordeaux- 1  Univ.,  Talence  (France).  Groupe  d'O- 
ceanographie  Physicochimique. 
P.  Garrigues,  H.  H.  Socio,  M.  P.  Marniesse,  and 
M.  Ewald. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  28,  No.  1+2,  p  121-131, 
January  1987.  6  fig,  3  tab,  19  ref. 

Descriptors:  'Marine  sediments,  'Sediments,  'Hy- 
drocarbons, 'Path  of  pollutants,  'Estuaries, 
'Water  pollution  sources,  Water  pollution,  Gir- 
onde  Estuary,  Golfe  de  Gascogne,  Atlantic  Ocean, 
Chromatography,  Spectroscopy,  Spectrofluo- 
metry,  Continental  shelf,  Fate  of  pollutants. 

Several  aromatic  series  have  been  analyzed  on 
sediment  extracts  by  high  performance  liquid  chro- 
matography (HPLC)  and  by  high  resolution 
Shpol'skii  spectroscopy.  HPLC  coupled  to  a  pro- 
grammable spectrofluorometer  as  detector  has 
been  used  for  the  detection  of  the  sixteen  polycy- 
clic aromatic  hydrocarbond  (PAH)  priority  pollut- 
ants recommended  by  the  US  Environmental  Pro- 
tection Agency.  A  relatively  low  concentration  of 
PAH's  was  found  compared  to  those  reported  in 
sediments  of  more   polluted   European   estuaries. 
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Relative  distribution  in  methylated  phenanthrene, 
chrysene,  and  pyrene  series  have  been  examined  by 
high  resolution  spectroflurometry  in  Shpol'skii 
matrices  for  the  determination  of  the  sources  of 
aromatic  matter  in  the  sediments.  These  comple- 
mentary studies  would  provide  useful  information 
on  the  origin  of  PAH  in  marine  sediments.  (Au- 
thor's abstract) 
W88-09576 


SOIL  CONTAMINATION  BY  SOME  ORGANIC 
MICROPOLLUTANTS  RELATED  TO  SEWAGE 
SLUDGE  SPREADING, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  du  Genie  de  l'Environment. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-09577 


DETERMINATION  OF  TRIALKYLLEAD  SPE- 
CIES IN  WATER  SAMPLES, 

Dortmund  Univ.  (Germany,  F.R.).  Inst,  of  Occu- 
pational Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09580 


TEST  SYSTEM  FOR  THE  DETERMINING  OF 

THE    FATE    OF    PESTICIDES    IN    SURFACE 

WATER:  PROTOCOL  AND  COMPARISON  OF 

THE  PERFORMANCE  FOR  PARATHION  OF 

ECOCORES     AND     MICRO     ECOSYSTEMS 

FROM  TWO  SOURCES, 

Institute    for    Pesticide    Research,    Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09584 


EVOLUTION  OF  HYDROCARBONS  AND 
BACTERIAL  ACTTVITY  IN  MARINE  SEDI- 
MENTS CONTAMINATED  BY  A  MIXTURE  OF 
PETROLEUM  PRODUCT  AND  ENHANCER 
(EVOLUTION  DES  HYDROCARBURES  ET  DE 
L'ACTIVITE  BACTERIENNE  DANS  DES  SEDI- 
MENTS MARINS  CONTAMINES  PAR  UN  DE- 
VERSEMENT  DE  PETROLE  BRUT  ET 
TRAITE), 

Institut  Francais  de  Recherche  pour  l'Exploitation 
de  la  Mer,  Brest. 

G.  Bodennec,  J.  P.  Desmarquest,  B.  Jensen,  and  R. 
Kan  tin. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  29,  No.  3,  p  153-178, 
April  1987.  4  fig,  6  tab,  23  ref. 

Descriptors:  *Oil  spills,  "Cleanup  operations,  "Dis- 
persants,  'Hydrocarbons,  "Marine  sediments, 
"Biodegradation,  "Fate  of  pollutants,  Bacteria,  Oil 
pollution,  Dissolved  oxygen,  Water  pollution, 
Physical  properties,  Chemical  properties,  France, 
Chromatography,  Spectrofluorometry,  Tempera- 
ture,    Oxidation-reduction     potential,     Intertidal 


The  fate  of  an  experimental  oil  pollution  of  interti- 
dal sediments  in  a  sheltered  beach  of  North  Britta- 
ny (France)  was  investigated  over  a  16-month 
period.  Chemical  treatments  were  applied  to  two 
of  the  three  contaminated  plots  by  pre-mixing  oil 
with  dispersant  and  biodegrading  agents,  respec- 
tively. The  physico-chemical  and  bacteriological 
characteristics  of  the  polluted  areas  were  followed 
with  the  purpose  of  identifying  the  limiting  param- 
eters for  microbial  degradation  of  oil  and  the  effect 
of  treatments.  The  concentration  of  hydrocarbons 
in  the  oiled  sediments  did  not  change  significantly 
during  the  experimental  period.  Chromatographic 
and  spectroflurometric  data  showed  that  the  main 
evolution  of  oil  concerns  the  degradation  of  n- 
alkanes  and  the  removal  of  light  aromatics.  Biode- 
gradation  of  hydrocarbons  occurred  at  a  measura- 
ble rate  only  during  the  warm  seasons  (average 
temperature  18  +  or  -  2  degrees)  causing,  after 
sixteen  months,  the  disappearance  of  more  than 
80%  of  the  n-alkanes  fraction  independent  of  the 
pollution  sediment  level  and  the  chemical  treat- 
ment of  the  experimental  plots.  However,  the  bio- 
degradation  of  n-alkanes  proceeded  at  different 
rates,  during  the  first  months,  inversely  depending 
on  oil  content  in  the  collected  samples.  The  main 
limiting  factor  is  dissolved  oxygen  as  shown  by  the 


fact  that  spilled  oil  was  located  at  3-5  cm  depth  in  a 
poorly  oxygenated  zone  characterized  by  low 
redox  potential.  Nutrients  were  not  a  limiting 
factor  probably  due  to  domestic  and  agricultural 
inputs.  A  marked  bacterial  growth  was  observed 
two  weeks  after  the  oil  spill  with  a  relative  in- 
crease in  hydrocarbon  degrading  bacteria  with  re- 
spect to  total  heterotrophs.  In  the  laboratory  and 
field  experiments,  the  same  behavior  of  untreated 
and  chemically  treated  oil  was  observed  in  partial- 
ly anaerobic  sediment.  (Author's  abstract) 
W88-09587 


CHARACTERISTIC  LEVELS  OF  CHLORINAT- 
ED HYDROCARBONS  AND  TRACE  METALS 
IN  FISH  FROM  COASTAL  WATERS  OF 
NORTH  AND  BALTIC  SEA, 

Stadtisches  Unterscuhingsamt  Flensburg  (Germa- 
ny, F.R.). 

B.  Luckas,  and  U.  Harms. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  29,  No.  3,  p  215-225, 
April  1987.  2  fig,  4  tab,  13  ref. 

Descriptors:  "Chlorinated  hydrocarbons,  "Heavy 
metals,  "Fish,  "Water  sampling,  "Path  of  pollut- 
ants, Contamination,  Tissue  analysis,  Flounders, 
Water  pollution,  Coastal  waters,  North  Sea,  Baltic 
Sea,  Spatial  distribution,  Polychlorinated  biphen- 
yls,  German  Bight,  DDT,  Mercury,  Cadmium, 
Lead,  Gas  chromatography,  Atomic  absorption 
spectroscopy,  Weser  Estuary,  Elbe  Estuary. 

During  investigations  on  the  occurrence  and  distri- 
bution of  contaminants  in  coastal  waters  of  the 
North  Sea  and  Baltic,  organochlorine  compounds 
(such  as  hexachlorobenzene  (HCB),  octachloros- 
tyrene  (OCS),  hexachlorocyclohexane  isomers 
(HCH),  dichlorophenyltrichloroethane  (p,p'-DDT) 
and  its  metabolites)  and  polychlorinated  biphenyls 
(PCBs)  and  heavy  metals  (such  as  mercury,  cadmi- 
um and  lead)  were  determined  in  a  selected  flatfish 
species  (flounder  ,  Platichthys  flesus  L.).  The  sam- 
pling network  covered  the  outer  estuaries  of  the 
rivers  Weser  and  Elbe,  the  German  Bight,  the 
Danish  North  Sea  coast  and  coastal  regions  of  the 
south-western  Baltic.  Organochlorine  compounds 
were  determined  by  high  resolution  glass  capillary 
gas  chromatography  with  electron  capture  detec- 
tor after  sample  pretreatment  and  clean  up.  For  the 
determination  of  heavy  metals,  a  multi-stage  ana- 
lytical procedure  was  used  in  which  graphite  fur- 
nace (for  Cd  and  Pb,  respectively),  cold  vapor  (for 
Hg),  atomic  absorption  spectrometry  was  com- 
bined with  pre-instrumental  separation  and  enrich- 
ment techniques.  Evaluation  of  the  data  from  the 
program  made  significant  geographical  differences 
obvious  in  the  levels  and  pattern  with  regard  to  the 
substances  involved.  For  HCB,  OCS,  and  Hg,  a 
crucial  point  of  contamination  within  the  German 
Bight  was  recognized  that  was  apparently  influ- 
enced to  a  large  extent  by  the  inflow  of  waters 
from  the  Elbe.  (Author's  abstract) 
W88-09588 


DETERMINATION  OF  METHYL-  AND  ETH- 
YLMERCURY  IN  NATURAL  WATERS  AT 
SUB-NANOGRAM  PER  LITER  USING  SCF-AD- 
SORBENT  PRECONCENTRATION  PROCE- 
DURE, 

Swedish  Environmental  Research  Inst.,  Goete- 
borg. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09590 


MANGANESE  IN  DRINKING  WATER  OF  THE 
TOWN  OF  BEAUCAIRE:  ORIGINS  AND  SOLU- 
TIONS (MANGANESE  DANS  L'EAU  D'ALI- 
MENTATION  DE  LA  VILLE  DE  BEAUCAIRE: 
ORIGINES  ET  SOLUTIONS), 
Aix-Marseille-1  Univ.  (France).  Lab.  de  Chime 
Generale. 

Y.  Claire,  B.  Dumousseau,  P.  Jaudon,  J.  C. 
Landry,  and  C.  Massiani. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  1,  p  37-54,  Janu- 
ary 1986.  5  fig,  7  tab,  22  ref. 

Descriptors:  "Water  pollution  sources,  "Manga- 
nese, "Drinking  water,  "France,  "Water  pollution, 


"Groundwater  pollution,  "Groundwater,  Bacterial 
physiology,  Iron,  Pollutant  identification,  Bacteria, 
Domestic  water,  Aquifers. 

Changes  in  domestic  water  supply  appearance  and 
quality  having  been  found  by  the  inhabitants  of 
Beaucaire,  a  study  was  conducted  by  chemists, 
hyrdrogeologists  and  biologists  to  detect  the  origin 
of  changes  in  the  appearance  and  quality  of  the 
domestic  water.  These  changes  were  linked  with 
increasing  amounts  of  iron  and  manganese.  The 
problem  is  not  specific  to  this  town  and  can  fre- 
quently be  found  in  the  Saone  and  Rhone  Valleys. 
The  results  of  the  study  show  that  the  aquifer  in 
question  contains  semi-captive  groundwater  with 
two  sources,  the  Rhone  and  calcareous  mountains. 
The  low-oxygen  waters  are  enriched  by  dissolution 
from  gravel  with  manganese  and  iron  which  are 
preferentially  fixed  on  porous  and  cracked  surface 
elements.  The  conditions  for  manganese  liberation 
are  connected  with  the  presence  of  organic  mat- 
ters, bacteria  (capable  of  reducing  manganic  com- 
pounds) and  anaerobiosis.  The  action  of  heterotro- 
phic microorganisms  using  organic  matter  and  con- 
suming oxygen  at  the  groundwater  periphery  also 
affects  the  oxygen  level  in  the  water.  Thus  the 
central  part  of  the  groundwater  system  is  a  reduc- 
ing environment  which  allows  the  modification  of 
the  bacterial  metabolism  towards  a  ferric  and  man- 
ganic reduction  process.  The  result  is  the  transfor- 
mation of  insoluble  manganic  and  ferric  com- 
pounds into  manganous  and  ferrous  compounds 
which  are  liberated  into  the  groundwater.  (Au- 
thor's abstract) 
W88-09597 


STUDY  OF  THE  WEATHERING  OF  A  PETRO- 
LEUM PRODUCT  SPILLED  ON  THE  OCEAN 
SURFACE  UNDER  NATURAL  CONDITIONS 
(ETUDE  DU  VIEILLISSEMENT  D'UN  PE- 
TROLE BRUT  REPANDU  A  LA  SURFACE  DE 
L'EAU  DE  MER  DANS  DES  CONDITIONS  NA- 
TURELLES), 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
J.  Ducruex,  F.  Berthou,  and  G.  Bodennec. 
International  Journal  of  Environmental  Analytical 
Chemistry   IJEAA3,   Vol.   24,   No.   2,   p   85-111, 
February  1986.  9  fig,  6  tab,  42  ref. 

Descriptors:  "Degradation,  "Emulsifiers,  "Oxida- 
tion, "Oil  spills,  "Fate  of  pollutants,  Surfactants, 
Seawater,  Weathering,  Oil  pollution,  Hydrocar- 
bons, Water  pollution,  Petroleum  products. 

Photooxidation  plays  an  important  role  in  the 
weathering  process  of  a  petroleum  product  spilled 
in  the  marine  environment.  Photooxidation  gener- 
ates polar  compounds  exhibiting  a  more  or  less 
marked  surfactant  nature.  Likewise,  photooxida- 
tion increases  the  amount  of  organic  compounds 
entering  the  water  column  by  the  formation  of 
hydrophilic  oxidized  compounds.  In  this  study,  an 
Arabian  Light  crude  oil  (1  litre)  was  spread  on  the 
surface  of  unrenewed  seawater  (320  litres)  and  was 
subjected  to  natural  irradiation  for  70  days.  During 
this  time,  five  samples  of  the  underlying  water  as 
well  as  five  samples  of  the  supernatant  oil  were 
taken.  The  changes  in  the  composition  of  the  dif- 
ferent organic  compounds  present  in  the  two 
phases  were  followed.  The  acidic,  basic  and  neu- 
tral compounds  were  separated  by  liquid-liquid 
extraction.  The  neutral  fraction  was  separated  by 
thin-layer  chromatography  (T:C)  into  aliphatic  hy- 
drocarbons, aromatic  compounds  and  resins.  Each 
fraction  was  then  analyzed  by  GC  and  high-pres- 
sure liquid  chromatography.  At  the  end  of  the 
weathering  experiment  a  high  proportion  of  polar 
products  (acids  and  resins)  was  found  in  the  water 
column  with  concentrations  greater  than  8  rag/ 
liter  of  water,  corresponding  to  an  oxidizing  degra- 
dation of  0.3%  of  the  initial  crude  oil.  The  concen- 
trations of  hydrocarbons  (aliphatic  and  aromatic) 
in  water  were  very  low  (0.4  mg/liter)  compared  to 
those  of  photochemically  oxidized  products.  The 
oxidation  products  in  the  surface  hydrocarbon  film 
were  characterized  by  elemental  analysis,  infrared 
spectrometry,  and  liquid-liquid  extraction  at  differ- 
ent pHs.  An  appreciable  increase  of  polar  com- 
pounds (acids  and  resins)  with  time  was  revealed, 
as  well  as  a  preferential  degradation  of  aromatic 
compounds  (2  to  3  rings).  Moreover,  the  interfacial 
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tension  (oil/water)  decreased  very  quickly  in  eight 
days  from  17.5  mN/m  to  values  lower  than  com- 
pounds having  an  oleophilic  nature  on  the  emulsifi- 
cation  process  (reverse  emulsion)  of  a  hydrocarbon 
spilled  at  sea.  (Author's  abstract) 
W88-09598 


HYDROCARBONS  AND  AROMATIC  HYDRO- 
CARBONS IN  GROUNDWATER  SURROUND- 
ING AN  EARTHEN  WASTE  DISPOSAL  PIT 
FOR  PRODUCED  WATER  IN  THE  DUNCAN 
OIL  FIELD  OF  NEW  MEXICO, 
New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Chemistry 

G.  A.  Eiceman,  J.  T.  McConnon,  M.  Zaman,  C. 
Shuey,  and  D.  Earp. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  24,  No.  2,  p  143-162, 
February  1986.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Groundwater  pollution,  *Oil  wastes, 
*Brine  disposal,  'Hydrocarbons,  'Aromatic  hy- 
drocarbons, 'Duncan  Oil  Field,  'New  Mexico, 
•Path  of  pollutants,  Waste  dumps,  San  Juan  River, 
Benzenes,  Water  pollution,  Waste  disposal,  Gas 
chromatography,  Mass  spectrophotometry. 

Samples  of  groundwater  and  soil  were  collected 
from  test  pits  placed  at  25  m  intervals  on  five  axes 
extending  from  an  earthen  waste  disposal  pit  for 
produced  water  near  the  San  Juan  River  of  north- 
west New  Mexico.  Samples  were  obtained  at 
depths  of  1.2  to  1.5  m  and  were  analyzed  using  GC 
and  GC/MS  techniques  for  purgable  hydrocar- 
bons, including  benzenes,  and  for  extractable  or- 
ganic compounds.  Water  samples  from  test  pits 
down-gradient  from  the  disposal  pit  contained  pur- 
gable and  extractable  hydrocarbons  that  were  simi- 
lar to  contents  of  the  waste  disposal  pit.  In  con- 
trast, water  samples  obtained  from  test  pits  up- 
gradient  from  the  waste  pit  were  free  of  detectable 
organic  components.  Major  purgable  components 
in  the  waste  pit  and  in  surrounding  groundwater 
included  saturated/unsaturated  hydrocarbons  and 
aromatic/alkylated  aromatic  hydrocarbons.  Sam- 
ples collected  25  m  from  the  waste  pit  contained 
concentrations  of  all  compounds  greater  than  in 
samples  taken  at  50  m  in  distance  on  the  same  axis. 
Total  concentration  of  purgabale  aromatic  hydro- 
carbons in  groundwater  from  test  plots  ranged 
from  a  high  of  200  ppb  at  25  m  to  a  low  of  12  ppb 
at  50  m  on  an  axis  through  the  plume  center. 
(Author's  abstract) 
W88-09599 


FATE  OF  ATRAZINE  AND  TRIFLURALIN 
FROM  AN  INDUSTRIAL  WASTE  DUMPING 
AT  THE  LLOBREGAT  RIVER:  PRESENCE  IN 
FISH,  RAW  AND  FINISHED  WATER, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-O96O0 


EXAMINATION  OF  THE  FATE  OF  NIGERIAN 
CRUDE  OIL  IN  SURFACE  SEDIMENTS  OF 
THE  HUMBER  ESTUARY  BY  GAS  CHROMA- 
TOGRAPHY-MASS  SPECTROMETRY, 

Newcastle  upon  Tyne  Univ.  (England).  Organic 

Geochemistry  Unit. 

D.  M.  Jones,  S.  J.  Rowland,  A.  G.  Douglas,  and  S. 

Howells. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  24,  No.  3,  p  227-247, 

March  1986.  6  fig,  3  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Oil  pollution,  'Estuaries,  'Gas  chromatogra- 
phy, 'Mass  spectrometry,  Hydrocarbons,  Oil 
spills,  Sediments,  Biodegradation,  Water  pollution, 
England,  Humber  Estuary,  Sediment-water  inter- 
faces, Oil. 

The  hydrocarbon  composition  of  surface  sediments 
at  two  lithologically  different  sites  in  the  Humber 
Estuary  (U.K.)  has  been  examined  by  gas  chroma- 
tography-mass  spectrometry.  The  sediments  were 
sampled  5,  7  and  12  months  after  the  accidental 
spillage  of  6,000  tons  of  a  Nigerian  light  crude  oil 
into  the  estuary   from   the  tanker  'Sivand'.  The 


occurrence  of  distinctive  marker  compounds  in  the 
Nigerian  oil  facilitated  the  identification  of  residues 
of  the  'Sivand'  cargo  in  the  sediments  up  to  12 
months  after  the  spUl.  Interpretation  of  chromato- 
grams  revealed  several  other  sources  of  hydrocar- 
bons contributing  to  the  sediments  including  those 
from  algae,  higher  plants  and  fossil  fuel  combus- 
tion products.  Field  observations  and  laboratory 
studies  indicated  that  these  compounds  were  less 
readily  biodegraded  in  sediments  than  the  oil-de- 
rived hydrocarbons.  Possible  reasons  are  discussed. 
(Author's  abstract) 
W88-09601 


DETERMINATION  OF  BORON  BY  INDUC- 
TIVELY COUPLED  PLASMA  ATOMIC  EMIS- 
SION SPECTROSCOPY:  II.  APPLICATIONS 
TO  SOUTH  AFRICAN  ENVIRONMENTAL 
SAMPLES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Analyt- 
ical Science. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09602 


SOLID-PHASE  EXTRACTION  AND  CAPIL- 
LARY GAS  CHROMATOGRAPHIC  DETERMI- 
NATION OF  TRIAZINE  HERBICIDES  IN 
WATER, 

Florida    Univ.,    Gainesville.    Pesticide    Research 

Lab. 

P.  C.  Bardalaye,  and  W.  B.  Wheeler. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  25,  No.  1-3,  p  105-113, 

June  1986.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Triazine 
pesticides,  'Herbicides,  'Chromatography,  'Gas 
chromatography,  Trace  levels,  Ametryn,  Prome- 
tryn,  Water  pollution,  Terbutryn. 

A  facile  and  efficient  method  for  the  determination 
of  trace  quantities  of  triazine  herbicides,  terbutryn, 
prometryn  and  ametryn  in  water.  The  procedure 
involved  preconcentration  of  water  samples  by 
sorption  on  chromatographic  grade  silica  gel  parti- 
cles with  chemically  modified  surface,  being  cova- 
lently  bonded  with  a  nonfunctional  C8H17  group. 
This  was  followed  by  solvent  desorption  with  2- 
propanol.  The  determinative  step  was  achieved  by 
capillary  gas  chromatography  on  a  Supelcowax-10 
fused  silica  column  using  a  nitrogen-phosphorus 
detector.  The  limit  of  detection  was  0.1-10  micro- 
grams/liter.  (Author's  abstract) 
W88-09607 


MICRO  POLLUTANTS  IN  RED  MUD  WASTE 
OF  ALUMINUM  PLANT, 

Madhya  Pradesh  Pollution  Control  Board,  Raipur 

(India). 

C.  B.  Patel,  V.  K.  Jain,  and  G.  S.  Pandey. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  269-274, 

June  1986.  1  fig,  5  tab,  12  ref. 

Descriptors:  'Trace  elements,  'Industrial  wastes, 
•Aluminum  industry,  Atomic  absorption  spectro- 
photometry, India,  Wastes,  Mud,  Pollutant  identifi- 
cation, Chromium,  Manganese,  Lead,  Copper,  Mo- 
lybdenum, Tin,  Aluminum  industry. 

The  production  of  aluminum  has  grown  steadily  in 
India.  The  process  details  of  an  aluminum  plant 
and  the  genesis  of  red  mud  during  the  aluminum 
production  have  been  described.  Chemical  analysis 
of  a  number  of  red  mud  samples,  collected  at 
different  periods,  have  been  carried  out.  Concen- 
trations of  micro  pollutants  were  determined  to 
assess  their  probable  impacts  on  the  soil  and  water 
of  the  adjoining  areas.  (Author's  abstract) 
W88-09609 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SOIL  AT  GROUNDWATER  LEVEL  NEAR 
AN  EARTHEN  PIT  FOR  PRODUCED  WATER 
IN  THE  DUNCAN  OIL  FIELD, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

B.  Davani,  K.  Lindley,  and  G.  A.  Eiceman. 

International  Journal  of  Environmental  Analytical 


Chemistry  IJEAA3,  Vol.  24,  No.  4,  p  299-311, 
June  1986.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Brine  disposal,  'Path  of  pollutants, 
'Soil  contamination,  'Groundwater  pollution, 
'Hydrocarbons,  Duncan  Oil  Field,  New  Mexico, 
San  Juan  River,  Soil  analysis,  Trace  levels,  Waste 
disposal,  Water  pollution,  Fate  of  pollutants,  Poly- 
cyclic  aromatic  hydrocarbons. 

Hydrocarbons,  polycyclic  aromatic  hydrocarbons 
(PAHs)  and  alkylated  PAHs  with  two  to  four  rings 
were  found  in  soil  at  groundwater  level  down- 
gradient  from  an  earthen  waste  disposal  pit  for 
produced  water,  in  the  Duncan  Oil  Field  of  NW 
New  Mexico.  Depth  to  groundwater  was  only  1  to 
1.5  m  in  this  flood  plain  of  the  San  Juan  River. 
Complex  mixtures  of  hydrocarbons  with  carbon 
numbers  from  12  to  30  were  detected  in  solvent 
extracts  of  soil  samples  collected  25  m  and  50  m 
down-gradient  from  the  waste  pit.  The  concentra- 
tion of  total  extracted  organic  mass  was  as  large  as 
500  ppm  at  25  m,  but  a  reduction  in  concentration 
of  90-100%  was  seen  for  samples  at  50  m  on  the 
same  axes.  No  similar  contamination  was  found  in 
soil  samples  located  on  axes  drawn  up-gradient 
from  the  waste  pit.  Concentrations  for  total  PAHs 
in  soil  at  25  m  distance  from  the  waste  pit  were  as 
large  as  4900  ppb  an  37  ppb  at  50  m  on  the  same 
axis.  Detectable  but  trace  amounts  of  PAHs  in 
samples  up-gradient  from  the  pit  may  be  evidence 
for  secondary  dispersion  mechanism  such  as  flood- 
ing of  the  region.  While  groundwater  contamina- 
tion with  organic  compounds  from  an  earthen 
waste  disposal  pit  has  been  demonstrated  here, 
mobility,  partition  and  fate  of  PAHs  in  complex 
mixtures  in  a  soil/groundwater  system  remain  un- 
determined. (Author's  abstract) 
W88-09611 


DETERMINATION  OF  THE  SPECIATION  OF 
CHROMIUM  FROM  A  BICYCLE  FACTORY 
DISCHARGE, 

Dar  es  Salaam  Univ.  (Tanzania).  Kunduchi  Marine 

Biological  Station. 

W.  M.  Kudoja. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  26,  No.  1,  p  77-81,  July 

1986.  2  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Chemical  analy- 
sis, 'Chemical  speciation,  'Industrial  wastes, 
'Chromium,  X-ray  fluorescence.  Wastewater, 
Water  pollution,  Trace  metals,  Toxicity,  Tanzania. 

The  discharge  from  a  bicycle  factory  in  Dar-es- 
Salaam  was  analyzed  for  dissolved  trace  metals  so 
as  to  monitor  what  was  being  introduced  onto  the 
environment.  An  X-ray  Fluorescence  spectropho- 
tometer, with  a  Si  (Li)  detector  connected  to  a 
multichannel  analyzer  (Canberra  40  series),  was 
used  for  the  analysis.  Computation  of  the  peaks 
and  results  was  done  by  a  Professional  Deck  350 
computer.  The  elements  contained  in  the  discharge 
were  Ca  (596  ppm),  Ti  (369  ppm),  Cr  (llppm),  Zn 
(0.98%)  and  Sr  (73.5  ppm).  Further  analysis  of  the 
speciation  of  chromium  revealed  that  there  was 
Cr(III)  in  the  amount  of  9  ppm  and  Cr(IV)  in  the 
amount  of  2  ppm.  The  level  of  Cr(IV)  is  high 
considering  its  toxicity.  (Author's  abstract) 
W88-09615 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SURFACE  SEDIMENTS  FROM  THE  ELIZA- 
BETH RIVER  SUBESTUARY, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point 

H.  Bier,  C.  Hein,  R.  J.  Huggett,  P.  Sous,  and  H. 

Slone. 

International  Journal  of  Environmental  Analytical 

Chemistry   IJEAA3,   Vol.   26,   No.   2,   p  97-113 

August  1986.  4  fig,  3  tab,  34  ref.  EPA  Grant  R 

806012. 

Descriptors:  'Path  of  pollutants,  'Water  pollutior 
sources,  'Estuaries,  'Hydrocarbons,  'Sediments 
•Coal,  Correlation  coefficient,  Sampling,  Polycy 
clic  aromatic  hydrocarbons,  Fate  of  pollutants 
Virginia,  Elizabeth  River. 
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The  concentration  and  nature  of  mainly  aromatic 
and  polar  organic  compounds  in  surface  sediments 
from  the  Elizabeth  River  was  assessed  in  28  sam- 
ples, using  methodology  combining  simplicity  and 
reliability  so  that  it  could  be  applied  in  a  quasi 
routine  fashion.  The  analyses  reveal  unsubstituted 
polynuclear  aromatic  hydrocarbons  (PAHs)  as 
major  components  of  these  sediments,  indicating 
an  origin  from  high  temperature  processes.  The 
conspicuous  absence  of  cyclopenta(c,d)pyrene  in 
these  samples  is  characteristic  of  an  origin  from 
coal.  Concentrations  of  PAHs  were  highest  in  the 
Southern  branch  of  the  Elizabeth  River  where  the 
sum  of  14  generally  abundant  pyrogenic  PAHs  in 
one  sample  was  170  ppm  and  could  be  traced  to 
two  massive  spills  of  wood  preservatives.  This 
maximum  concentration  decreases  exponentially 
towards  the  mouth  of  the  river  with  a  correlation 
coefficient  of  0.92  and  fits  a  diffusion-advection 
model  for  -k/w  =  3.5  km.  The  physical  details  of 
the  processes  dispersing  these  PAHs  are  not  under- 
stood. (Author's  abstract) 
W88-09616 


LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOILS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble/ETC,  Strombeek,  Bever  (Bel- 
gium). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09618 


VERTICAL  TRANSPORT  AND  ITS  EFFECTS 
ON  EPILIMNETIC  PHOSPHORUS  IN  FOUR 
CALCAREOUS  LAKES, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Hydrobiologia  HYDRB8,  Vol.  154,  p  87-102,  No- 
vember 16,  1987.  7  fig,  6  tab,  45  ref.  EPA  Grants 
16010-EHR  and  5P2-WP- 184-04. 

Descriptors:  'Limnology,  'Cycling  nutrients, 
•Chemical  properties,  "Lakes,  "Water  circulation, 
•Epilimnion,  "Nutrients,  "Phosphorus,  Vertical 
flow,  Alkaline  water,  Wisconsin,  Lake  Mendota, 
Entrainment,  Eddy  diffusion,  Wind,  Chlorophyll. 

The  influence  of  vertical  nutrient  transport  on 
epilimnetic  phosphorus  was  studied  comparatively 
in  four  calcareous  Wisconsin  lakes  during  1972.  In 
the  two  lakes  with  steep  metalimnetic  nutrient 
gradients  (Mendota,  Delavan),  upward  fluxes  by 
entrainment  and  eddy  diffusion  exceeded  all  other 
influxes  combined;  here  epilimnetic  total-P  concen- 
trations increased  during  periods  of  high  windpow- 
er  and  thermocline  migration,  and  decreased 
during  comparatively  stagnant  intervals.  In  the 
two  lakes  lacking  upper  metalimnetic  P  gradients 
(Green,  Fish),  higher  windpower  had  little  or  no 
effect  on  epilimnetic  phosphorus.  In  each  of  the 
four  lakes  epilimnetic  P  declined  in  early  summer 
until  a  quasi-steady-state  was  achieved  between  P 
influxes  and  P  sedimentation.  In  Mendota  and  De- 
lavan steady-state  featured  higher  concentrations 
of  total  P,  and  much  higher  epilimnetic  concentra- 
tions of  particulate  P  and  chlorophyll,  than  in 
Green  and  Fish  Lakes-mainly  on  account  of  the 
high  fluxes  of  molybdate-reactive,  biologically- 
available  P  through  the  seasonal  thermocline.  The 
flux  analysis  illustrates  why  mean  lake  total  P 
concentration  after  ice-out  is  an  inconsistent  meas- 
ure for  estimating  nutrient  potential  and  chloro- 
phyll standing  crops  during  the  following  summer 
in  stratified  lakes.  (Author's  abstract) 
W88-09639 


PHYSICO-CHEMICAL  ASPECTS  OF  PARTI- 
TIONING OF  NON-POLAR  HYDROPHOBIC 
ORGANICS  AT  THE  AIR-WATER  INTERFACE, 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 

Chemical  Engineering. 

K.  T.  Valsaraj. 

Chemosphere  CMSHAF,  Vol.   17,  No.  5,  p  875- 

887,  1988.  5  fig,  4  tab,  35  ref. 

Descriptors:  "Path  of  pollutants,  "Air-water  inter- 
faces, "Solubility,  "Organic  compounds,  "Physico- 
chemical  properties.  Chemical  properties,   Bond- 


ing, Air  stripping,  Sediment-water  interfaces,  Hy- 
drophobic compounds. 

The  binding  of  highly  hydrophobic  non-polar  or- 
ganics  to  low  aqueous  solubility  and  vapor  pres- 
sure at  air-water  interfaces  is  discussed.  The  equi- 
librium constant  for  this  process  is  the  Henry's 
constant  (H  sub  x),  which  is  the  ratio  of  the  mole 
fractions  of  the  hydrophobic  compounds  in  the 
vapor  and  aqueous  phases.  The  process  of  binding 
at  the  air-water  interface  results  from  the  hydro- 
phobicity  of  the  molecule.  The  relevant  physical 
properties  for  a  variety  of  hydrophobic  com- 
pounds are  presented.  The  aqueous  solubilities  of 
these  compounds  vary  over  approximately  four 
orders  of  magnitude.  The  aqueous  solubility  de- 
creases as  the  molecular  size  (area  and  volumes) 
increases.  In  general,  the  vapor  pressure  also  de- 
creases with  increasing  molecular  size  for  the  com- 
pounds considered.  To  illustrate  the  importance  of 
interfacial  binding  of  hydrophobics,  two  processes, 
solvent  sublation  and  diffused  bubble  air-stripping 
are  described.  For  non-polar  hydrophobic  mole- 
cules, the  mechanisms  of  the  process  of  transfer  of 
a  hydrophobic  solute  at  air-water,  sediment-water 
and  octanol-water  interfaces  can  all  be  unified  by 
adopting  basic  surface  chemical  principles.  (Fried- 
mann-PTT) 
W88-09653 


IDENTIFICATION  OF  ASBESTOS  AND  GLASS 
FIBERS  IN  SEWAGE  SLUDGES  OF  SMALL 
NEW  YORK  STATE  CITIES, 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

K.  J.  Patel-Mandlik,  C.  G.  Manos,  and  D.  J.  Lisk. 
Chemosphere  CMSHAF,  Vol.  17,  No.  5,  p  1025- 
1032,  1988.  2  fig,  2  tab,  31  ref. 

Descriptors:  "Glass  fibers,  "Sludge,  "Soil  contami- 
nation, "Pollutant  identification,  "Asbestos, 
"Public  health,  Risks,  Municipal  wastewater,  Pop- 
ulation exposure,  Light  microscopy,  Chrysotile, 
Amosite,  Land  disposal,  New  York,  Minerals. 

Municipal  sewage  sludges  from  15  small  New 
York  State  cities  were  analyzed  for  asbestos  and 
glass  fibers  using  polarized  light  microscopy  and 
dispersion  staining.  Asbestos  fibers,  identified  as 
chrysotile  or  amosite,  were  found  in  nine  of  the 
samples  and  at  levels  in  the  range  of  1  to  5%  by 
volume  in  the  sludge  ash.  Glass  fibers  were  also 
found  in  ten  of  the  samples.  The  assessment  of 
possible  health  risks  to  humans  of  asbestos  or  glass 
fibers  in  sewage  sludge  is,  at  present,  speculative. 
Since  sludge  contains  nutrient  elements  essential 
for  plants,  and  organic  matter  that  can  benefit  soil 
structure,  it  is  applied  to  agricultural  and  recre- 
ational land.  Hand-to-mouth  contamination  by 
children  frequenting  sludge-treated  soils  in  such 
land  is  of  concern.  (Friedmann-PTT) 
W88-09656 


MODELLING  THE  EFFECT  OF  ACIDITY  ON 
MERCURY  UPTAKE  BY  WALLEYE  IN  ACIDIC 
AND  CIRCUMNEUTRAL  LAKES, 

Michigan  Univ.,  Ann  Arbor.  School  of  Natural 

Resources. 

A.  L.  Jensen. 

Environmental  Pollution,  Vol.  50,  No.  4,  p  285- 

294,  1988.  4  fig,  3  tab,  19  ref. 

Descriptors:  "Path  of  pollutants,  "Acid  rain  ef- 
fects, "Bioaccumulation,  "Acidity,  "Mercury, 
"Lakes,  "Walleye,  "Biological  magnification, 
"Acid  water,  Mathematical  models,  Accumulation, 
Fish,  Circumneutral  lakes,  Accumulation,  Wiscon- 
sin. 

An  association  between  acidification  of  lakes  and 
high  mercury  concentrations  in  fishes  has  been 
reported.  In  northern  Wisconsin  (USA),  for  exam- 
ple, Walleye  (Stizostedion  vitreum)  in  naturally 
acidic  lakes  have  higher  mercury  concentrations 
than  walleye  in  circumneutral  lakes.  In  this  study  a 
bioenergetic  based  model  for  mercury  uptake  is 
applied  to  identify  potential  causes  of  higher  mer- 
cury concentrations  of  fishes  living  in  acidic  lakes. 
Application  of  the  model  to  walleye  populations  in 
northern  Wisconsin  indicates  that  higher  mercury 
concentrations  in  acidic  lakes  are  most  likely  a 


result  of  both  increased  concentrations  in  the  water 
and  increased  efficiencies  of  uptake  from  water. 
Higher  concentrations  in  the  water  would  result  in 
higher  concentrations  in  the  food.  (Author's  ab- 
stract) 
W88-09660 


NITRATE  IN  WATERS  FROM  SEWAGE- 
SLUDGE  AMENDED  LYSIMETERS, 

R.  L.  Jones,  and  T.  D.  Hinesly. 

Environmental  Pollution,  Vol.  51,  No.  1,  p  19-30, 

1988.  17  ref,  5  tab. 

Descriptors:  "Nutrients,  "Path  of  pollutants, 
"Water  pollution  sources,  "Nitrate,  "Lysimeters, 
"Sludge,  "Sludge  utilization,  "Fertilization,  "Agri- 
cultural runoff,  Tile  drainage,  Corn,  Nitrogen,  Sur- 
face runoff. 

Nitrate  nitrogen  was  measured  in  runoff  and  tile- 
drainage  during  two  years  of  operation  of  instru- 
mented, large-scale  lysimeters  planted  to  corn  (Zea 
mays  L.)  and  amended  with  sewage  sludge  which 
was  applied  at  rates  supplying  total  N  amounting 
to  2292  kg/ha  in  1972  and  3286  kg/ha  in  1973. 
Other  lysimeters  were  amended  with  inorganic 
fertilizer  at  the  rate  of  336  kg  N/ha/year.  Annual 
losses  in  runoff  and  tile-drainage  from  sludge  treat- 
ments were  0.9  and  5.1,  and  371  and  663  kg  N03(- 
)-N/ha.  Losses  from  lysimeters  treated  with  inor- 
ganic fertilizer  were  1.1  and  3.3  kg  N03(-)-N/ha/ 
yr  in  runoff  and  31  and  79  kg  N03(-)-N/ha/year  in 
tile-drainage.  Given  the  nitrogen  inputs  accounted 
for  in  the  study  design,  unaccounted-for  losses  of 
1800  to  2400  kg/ha/year  were  calculated  for 
sludge  and  277  kg/ha/year  for  inorganic  fertilizer 
treatments.  For  one  year  there  was  a  300  kg/ha 
increase  in  N  in  the  lysimeters  receiving  inorganic 
fertilizer.  Median  N03(-)-N  concentrations  ranged 
from  8.9  to  14.0  mg/L  in  runoff  from  sludge- 
treated  lysimeters  and  3.6  to  5.9  mg/L  in  runoff 
from  lysimeters  receiving  inorganic  fertilizer.  In 
tile-drainage  the  median  N03(-)-N  concentrations 
were  148  to  223  mg/L  and  24  to  44  mg/L  for 
sludge  and  inorganic  fertilizer  treatments,  respec- 
tively. Highest  runoff  levels  occurred  in  early 
summer  storms,  whereas  highest  tile-drainage  con- 
centrations occurred  in  late  winter  and  early 
spring.  (Author's  abstract) 
W88-09662 


TEMPORAL  VARIATION  OF  METALS  IN  THE 
SEAGRASS  POSIDONIA  AUSTRALIS  AND  ITS 
POTENTIAL  AS  A  SENTINEL  ACCUMULA- 
TOR NEAR  A  LEAD  SMELTER, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09667 


DISTRIBUTION  OF  FRESHWATER  SNAILS 
IN  THE  RIVER  NIGER  BASIN  IN  MALI  WITH 
SPECIAL  REFERENCE  TO  THE  INTERMEDI- 
ATE HOSTS  OF  SCHISTOSOMES, 

Danish  Bilharziasis  Lab.,  Charlottenlund. 
H.  Madsen,  G.  Coulibaly,  and  P.  Furu. 
Hydrobiologia  HYDRB8,  Vol.  146,  No.  1,  p  77-88, 
March  10,  1987.  4  fig,  7  tab,  26  ref. 

Descriptors:  "Epidemiology,  "Stream  biota,  "Pop- 
ulation distribution,  "Snails,  "Parasites,  "Human 
diseases,  "Schistosomiasis,  "Trematodes,  Infection, 
Intermediate  hosts,  Irrigation  canals,  Lakes, 
Streams,  Biomphalaria,  Bulinus,  Niger  River,  Mali. 

Snail  surveys  were  carried  out  in  various  parts  of 
Mali.  All  areas  surveyed  are  part  of  the  Niger 
basin  being  either  affluents  or  irrigation  schemes 
fed  by  this  river.  The  snail  species  present  varied 
greatly  between  areas.  The  following  potential 
hosts  of  schistosomes  were  recorded:  Biomphalaria 
pfeifferi,  Bulinus  truncatus,  B.  globosus,  B.  umbili- 
catus,  B.  forskalii  and  B.  senegalensis.  In  the  large 
irrigation  schemes,  i.e.  'Office  du  Niger'  and  Ba- 
guineda,  only  B.  pfeifferi  and  B.  truncatus  appear 
to  be  intermediate  hosts.  Snail  distribution  ap- 
peared to  some  extent  to  be  focal  and  high  snail 
densities  appeared  to  be  associated  with  human 
water  contact  activities,  which  apparently  create 
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favorable  biotopes  for  the  snails.  This  is  probably 
due  to  an  alteration  of  the  vegetation  and  an  in- 
crease of  the  trophic  status  of  the  site  by  contami- 
nation with  food  remnants  and  other  debris.  The 
larger  irrigation  canals  or  lakes  in  these  schemes 
play  an  important  role  in  the  transmission  of 
human  schistosomes  and  transmission  appears  to  be 
very  focal  in  these  habitats.  Infected  snails  are 
almost  exclusively  found  in  well-defined  human 
water  contact  sites  (WCS).  Local  infection  rates 
with  schistosomes  were  often  high  (i.e.  up  to  27% 
in  B.  pfeifferi).  In  urban  areas  such  as  Bamako, 
transmission  patterns  are  more  variable.  In  Bamako 
schistosome-infected  B.  truncatus  were  found  in 
the  Niger  river.  A  number  of  smaller  semi-perma- 
nent or  permanent  streams  are  very  important 
transmission  sites,  and  schistosome  infections  were 
recorded  from  B.  pfeifferi,  B.  truncatus  and  B. 
globosus.  Schistosome  infection  rates  in  B.  pfeifferi 
were  often  up  to  30%.  In  a  new  lake  at  Selingue, 
B.  truncatus  was  found  to  be  widely  distributed 
only  about  a  year  and  a  half  after  the  dam  was 
constructed,  and  in  some  sites  schistosome  infec- 
tions were  recorded.  (Author's  abstract) 
W88-09670 


ZN  UPTAKE  BY  CLADOPHORA  GLOMER- 
ATA, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

J.  Vymazal. 

Hydrobiologia  HYDRB8,  Vol.  148,  No.  2,  p  97- 

101,  May  20,  1987.  3  fig,  23  ref. 

Descriptors:  *Path  of  pollutants,  *Zinc,  'Algae, 
*Cladophora,  *Bioaccumulation,  Accumulation, 
Adsorption,  Hydrogen  ion  concentration,  Light 
intensity,  Population  exposure,  Heavy  metals. 

The  uptake  of  zinc  by  cladophora  glomerata  at 
different  pH-values,  light  conditions  and  exposure 
periods  is  reported.  These  studies  indicate  that  Zn 
uptake  by  Cladophora  glomerata  is  pH-dependent 
in  the  range  studied  (5.5-8.5).  Uptake  increases 
with  rising  pH.  The  greatest  amount  of  Zn  taken 
up  over  time  was  during  hour  1  followed  by  hour 
2.  Results  of  light/dark  experiments  indicate  that 
the  difference  between  the  mean  specific  uptake  of 
zinc  by  Cladophora  glomerata  under  continuous 
light  and  continuous  dark  when  pH  is  kept  con- 
stant during  the  exposure  period  is  not  significant. 
A  significant  increase  in  the  mean  specific  uptake 
appears  when  pH  in  the  medium  is  not  controlled 
during  the  exposure  under  lighted  conditions.  All 
of  the  results  support  the  dominance  of  adsorptive 
uptake  of  zinc  by  Cladophora.  (VerNooy-PTT) 
W88-09671 


ELEMENTAL  COMPOSITION  OF  THE  SUB- 
AQUATIC  LIVERWORT  PELLIA  ENDIVIIFO- 
LIA  (DICKS.)  DUM.  IN  RELATION  TO  HEAVY 
METAL  CONTAMINATION, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

K.  Satake,  M.  Nishikawa,  and  K.  Shibata. 

Hydrobiologia  HYDRB8,  Vol.  148,  No.  2,  p  131- 

136,  May  20,  1987.  2  fig,  4  tab,  16  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, *Bioindicators,  'Metals,  'Heavy  metals, 
'Liverworts,  'Pellia  contamination,  Spectrom- 
eters, Emission  spectroscopy,  Inductively-coupled 
plasma  atomic  emission  spectrometry. 

The  concentrations  of  fifteen  elements  (B,  Na,  Mg, 
Al,  P,  K,  Ca,  Ti,  Mn,  Fe,  Cu,  Zn,  Sr,  Cd,  Pb)  in 
thalli  of  the  sub-aquatic  liverwort  Pellia  endiviifo- 
lia  (Dicks.)  Dum.  collected  from  seven  sites  in 
Japan,  were  analyzed  by  inductively  coupled 
plasma  atomic  emission  spectrometry  (ICP).  The 
average  concentration  of  major  essential  elements 
in  the  thalli  was:  49,600  micrograms/gram  K,  9140 
micrograms/gram  Na,  6740  micrograms/gram  Ca, 
3840  micrograms/gram  P,  and  3060  micrograms/ 
gram  Mg.  Thalli  of  P.  endiviifolia  from  sites  pollut- 
ed by  heavy  metals  (Cu,  Zn,  Pb)  contained  high 
concentrations  of  these  elements  (maxima  0.88% 
Cu,  0.55%  Zn  and  0.36%  Pb  in  the  older  thallus), 
thus  demonstrating  the  potentiality  of  this  liver- 
wort as  an  indicator  for  heavy  metal  contamina- 
tion. (Author's  abstract) 
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HEAVY  METALS  IN  WATER,  SEDIMENTS, 
FISH  AND  PLANTS  OF  RIVER  HINDON,  U.P., 
INDIA, 

Aligarh  Muslim  Univ.  (India).  Environmental  Re- 
search Lab. 

M.  Ajmal,  Razuiddin,  and  A.  U.  Khan. 
Hydrobiologia  HYDRB8,  Vol.  148,  No.  2,  p  151- 
157,  May  20,  1987.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Plants,  'Heavy 
metals,  'Rivers,  'Fluvial  sediments,  'Water  hya- 
cinths, 'Water  analysis,  Fish,  Contamination, 
India. 

We  analyzed  the  concentrations  of  Cd,  Co,  Cr,  Cu, 
Fe,  Mn,  Ni,  Pb  and  Zn  in  the  water,  sediment,  fish 
(Heteropneustes  fossilis)  and  plants  (Eicchornia 
crassipes)  of  the  River  Hindon,  U.P.,  India,  at 
seven  sampling  stations,  in  the  year  1982.  Five 
samples  of  each  kind  were  c^'^cted  at  the  stations, 
which  represented  the  entire  length  of  the  river 
Hindon  from  its  origin  in  the  hills  of  Dehradun, 
U.P.  to  the  point  where  it  merges  into  the  River 
Yamuna.  Considerable  variation  in  concentration 
between  water,  sediments,  fish  and  plants  were 
noted.  The  concentration  in  the  water  was  in  the 
order  Fe  >  Zn  >  Cr  >  Mn  >  Cu  >  Pb  >  Ni  > 
Co  >  Cd,  in  the  sediments  Fe  >  Mn  >  Zn  >  Ni 
>  Cr  >  Co  >  Cu  >  Pb  >  Cd,  in  a  fish  (Heterop- 
neustes fossilis  )  Fe  >  Zn  >  Mn  >  Pb  >  Ni  > 
Co  >  Cu  >  Cd  >  Cr,  and  in  a  plant  (Eicchornia 
crassipes)  Fe  >  Mn  >  Zn  >  Ni  >  Cu  >  Cr  > 
Pb  >  Co  >  Cd.  (Author's  abstract) 
W88-09674 


SUCCESSION  IN  ZOOPLANKTON  AND  HY- 
DROPHYTES OF  A  SEASONAL  WATER  ON 
THE  WEST  COAST  OF  SOUTH  AFRICA, 

Department  of  Nature  and  Environmental  Conser- 
vation, Stellenbosch  (South  Africa). 
For  primary  bibliographic  entry  see  Field  2H. 
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HEAVY  METAL  CONTENT  OF  THE  MOSS 
MNIUM  HORNUM  GROWING  IN  THE  STEM 
FLOW  AREA  OF  FAGUS  SYLVATICA, 
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Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Heavy  metals,  'Mosses,  'Stemflow,  'Fagus 
sylvatica,  'Beech  trees,  Lead,  Cadmium,  Zinc, 
Bioaccumulation,  Leaching. 

An  analysis  of  heavy  metal  content  of  mosses 
showed  the  importance  of  the  trunk  base  area  as  a 
habitat  of  special  significance  in  contrast  to  the 
remainder  of  the  stand,  with  respect  to  the  heavy 
metals  contained  in  plants.  The  trunk  base  area,  or 
skinflow  area,  called  'Buchenshuerze'  (beech 
apron)  by  Tuexen,  is  that  part  of  the  forest  soil  that 
absorbs  the  water  flowing  down  from  the  trunks  of 
trees.  The  contents  of  lead  in  mosses  were  signifi- 
cantly higher  in  the  trunk  base  area  than  they  in 
the  center  of  the  stand.  No  significant  differences 
between  the  micro  habitats  could  be  determined 
for  the  elements  cadmium  and  zinc.  These  findings 
can  be  explained  by  the  high  input  of  heavy  metals 
in  the  trunk  base  area,  by  differences  in  the  che- 
mico-physical  properties  of  the  three  elements 
under  investigation  and  their  varying  affinity  with 
mosses.  As  a  result,  lead  is  accumulated,  whereas 
in  the  case  of  zinc  and  cadmium,  the  processes  of 
accumulation  and  leaching  presumably  balance 
each  other.  (Vernooy-PTT) 
W88-09697 


TRACE  ELEMENT  DISTRIBUTION  IN 
WATERS  OF  THE  NORTHERN  CATCHMENT 
AREA  OF  LAKE  KINNERET,  NORTHERN 
ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem.  Geochem- 
istry Div. 
A.  Sandler,  I.  B.  Brenner,  and  L.  Halicz. 


Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  11,  No.  1,  p  35-44,  February  1988. 
4  fig,  3  tab,  24  ref. 

Descriptors:  'Trace  elements,  'Path  of  pollutants, 
'Water  pollution  sources,  'Lake  Kinneret,  Israel, 
Pollutants,  Distribution  patterns,  Temporal  distri- 
bution, Water  pollution,  Sea  of  Galilee,  Jordan 
River,  Fish  ponds,  Municipal  waters. 

Waters  of  the  northern  watershed  of  Lake  Kin- 
neret, sampled  during  the  period  from  1978-1983, 
were  analyzed  for  their  major  and  trace  element 
contents.  The  trace  element  concentrations  of  the 
major  water  sources  of  the  watershed  (the  Dan 
and  Banias  springs)  represent  background  values. 
After  emergence,  the  waters  are  subjected  to 
human  activity.  In  crossing  the  populated  and  cul- 
tivated Hula  Basin  in  man-made  canals,  the  major 
and  trace  element  contents  increased.  In  compari- 
son to  the  trace  element  concentrations,  those  of 
the  major  elements  had  narrow  ranges  and  small 
temporal  fluctuations.  Trace  element  concentra- 
tions varied  by  3  orders  of  magnitude,  and  tempo- 
ral variations  were  large  but  not  necessarily  sea- 
sonal. Point  sources  of  trace  elements  were  urban 
effluents,  fish  pond  wastes,  and  peat  soil  drainage. 
The  trace  element  concentrations  decreased  in  the 
waters  of  the  last  segment  of  the  Jordan  River.  All 
measured  trace  elements  were  below  the  criteria 
levels  established  by  regulatory  agencies.  Several, 
however,  were  of  the  same  order  of  magnitude. 
Addition  of  wastes  from  enhanced  recycling,  and 
morphologic  modification  of  the  final  course  of  the 
Jordan  River  could  result  in  increase  in  the  trace 
element  concentrations  in  the  water.  (Author's  ab- 
stract) 
W88-09703 


PATHWAY  OF  TRACE  ELEMENTS  DURING 
OIL  SHALE  COMBUSTION  -  A  CLUE  TO 
THEIR  AVAILABILITY  FOR  LEACHING 
PROCESSES, 

Geological  Survey  of  Israel,  Jerusalem. 
M.  Shirav  (Schwartz),  and  Y.  Zimmels. 
Environmental    Geology    and    Water     Sciences 
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Descriptors:  'Water  pollution  sources,  'Path  ol 
pollutants,  'Waste  disposal,  'Fate  of  pollutants 
'Leaching,  'Groundwater  pollution,  Oil  shale 
Fluidized  bed  process,  Oil  industry,  Oil  wastes 
Groundwater,  Model  studies,  Silicates,  Trace  ele 
ments,  Arsenic,  Selenium,  Cadmium,  Pilot  plants 
Particulate  matter. 

A  model  for  the  pathway  of  some  trace  element; 
during  fluidized-bed  combustion  of  Israeli  oil  shah 
is  suggested,  based  on  both  pilot  plant  and  labora 
tory  tests.  The  model  demonstrates  the  role  o 
carbonate  matrix  in  suppressing  the  volatilizatioi 
of  trace  elements  due  to  fixation  of  most  element: 
in  new-formed  silicates.  The  amount  and  relativi 
content  of  the  newly  synthesized  minerals  was  s 
function  of  combustion  temperature,  grain  size 
grain  composition  and  the  location  within  the  com 
bustor.  These  factors,  combined  with  the  initia 
residence  of  the  elements  in  the  raw  shale,  dictate! 
the  partition  of  trace  elements  within  the  wasti 
material  and  their  availability  for  leaching  by  sur 
face  or  groundwater  out  of  the  wastes  which  wen 
often  used  as  refill  for  the  mine.  Most  trace  ele 
ments  which  were  incorporated  into  the  newl; 
formed,  insoluble  silicates  hardly  mobilize  into  thi 
leachates,  whereas  the  elements  which  were  vola 
tilized  at  very  low  temperatures  such  as  As,  Se 
and  Cd,  were  associated  with  the  anhydrite  am 
exhibited  high  rates  of  mobilization.  The  quality  o 
leachates  derived  from  oil  shale  combustion  waste 
could  be  predicted  using  the  proposed  model 
(Wood-PTT) 
W88-09704 


STUDY  OF  METAL  SORPTION/DESORPTIOr 
PROCESSES  ON  COMPETING  SEDIMEN 
COMPONENTS  WITH  A  MULTICHAMBE1 
DEVICE, 

Technische  Univ.  Hamburg-Harburg  (Germanj 
F.R.). 
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Descriptors:  'Metals,  *Path  of  pollutants,  'Sedi- 
ments, 'Sorption,  'Desorption,  'Diffusion,  'Metal 
complexes,  Fate  of  pollutants,  Ion  exchange, 
Algae,  Bentonite,  Oxides,  Goethite,  Clay  minerals, 
Laboratory  experiements,  Kinetics,  Environmental 
effects,  Copper  Cadmium,  Seawater. 

A  new  multichamber  device  was  developed  to 
study  sorption/desorption  reactions  of  metals  on 
different  competing  sediment  components  and  the 
influence  of  environmental  factors  on  these  reac- 
tions. The  system  consists  of  a  central  chamber 
connected  with  six  external  chambers  and  separat- 
ed by  membranes  with  a  0.45  micrometer  diameter. 
The  diffusion  kinetics  of  metals  between  the  single 
chambers  were  determined.  Equilibrium  was  at- 
tained within  24  hours.  Algal  cell  walls  (Scenedes- 
mus  quadricauda),  bentonite,  aluminum  oxide, 
manganese  oxide,  quartz  powder,  and  goethite 
were  used  as  model  sediment  components.  Deter- 
mination of  metal  sorption  on  the  solid  phases 
resulted  in  a  significant  enrichment  on  the  algal 
cell  walls,  particularly  for  Cu  and  Cd.  It  was 
concluded  that  sorption  depends  not  only  on  ion 
exchange  but  also  on  complexing  reactions  which 
lead  to  relatively  stable  surface  binding.  A  second 
series  of  experiments  investigated  the  effect  of 
seawater  on  sediment  components  and  dredged 
mud.  Cadmium  was  remobilized  from  all  solid 
components,  but  Cu  was  not  remobilized  from 
algal  cell  walls  and  bentonite.  The  dominant  role 
of  organic  substrates  in  the  binding  of  metals  such 
as  Cd  and  Cu  is  of  particular  relevance  for  the 
transfer  of  these  elements  into  biological  systems. 
Even  relatively  small  percentages  of  organic  sub- 
strates, if  involved  in  metabolic  processes,  may 
constitute  a  major  pathway  by  which  metals  are 
transferred  within  the  food  chain.  (Author's  ab- 
stract) 
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NITRATE  ENHANCEMENT  OF  NITRIFICA- 
TION DEPTH  IN  SEDIMENT/WATER  MICRO- 
COSMS, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
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Environmental    Geology    and    Water    Sciences 
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8  fig,  30  ref. 

Descriptors:  'Nitrates,  'Path  of  pollutants,  'Nitri- 
fication, 'Sediments,  'Sediment- water  interfaces, 
'Streams,  Agricultural  watersheds,  England, 
Mathematical  models,  Mathematical  equations,  Mi- 
crocosms, Oxidation-reduction  potential,  Model 
studies. 

Streams  draining  agricultural  catchments  in  low- 
land England  commonly  have  high  nitrate  concen- 
trations. Laboratory  microcosms  were  used  to 
study  nitrogen  transformations  in  the  sediment 
from  such  a  stream.  Solutions  of  either  0.5  mmol/ 
cu  dm  calcium  nitrate  or  calcium  chloride  (con- 
trol) were  passed  once  only  over  the  sediment 
surface.  After  5  days  incubation,  Eh  in  the  nitrate 
treatment  stabilized  at  approximately  500  mV  at  5 
mm  below  the  water/sediment  interface,  and  285 
mV  at  10  mmn,  whereas  in  the  chloride  treatment 
Eh  was  -200  mV  to  -250  mV  at  all  measured 
depths  (5  mm  and  below).  Inorganic  N  measure- 
ments of  the  sediment  profiles  showed  that  much 
more  ammonium-N  was  being  lost  from  the  ni- 
trate-treated sediment  than  the  control.  It  was  hy- 
pothesized that,  when  nitrate  was  present  in  the 
streamwater,  the  combined  processes  of  nitrate 
diffusion  and  denitrification  progressively  con- 
sumed organic  matter,  thereby  allowing  dissolved 
oxygen  to  diffuse  further  into  the  sediment.  A 
consequence  of  these  processes  would  be  a  greater 
depth  of  nitrification  and  hence  more  ammonium 
loss.  The  plausibility  of  the  hypothesis  was  evaluat- 
ed by  constructing  a  deterministic  model  which 
simulated  the  nitrate  and  ammonium  profiles  from 
the  processes  of  diffusion,  denitrification,  nitrifica- 
tion, and  ammonification.  Kinetic  parameters  and 
diffusion  impedance  factor  were  determined  from 
independent   experiments.    The   calibrated    model 


provided  reasonable  simulations  of  experimental 
data  obtained  from  an  additional  experiment, 
which  also  showed  that  peaks  in  denitrification  and 
nitrification  activity  were  offset  from  each  other 
by  2-3  mm,  and  that  they  migrated  down  the 
profile  with  increasing  incubation  time.  (Author's 
abstract) 
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VARIABILITY  OF  THE  METAL  CONTENT  OF 
FLOOD  DEPOSITS, 
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Geography. 
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Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Fate  of  pollutants,  'Flood  deposits,  'Floods 
plains,  Flood,  River  Meuse,  River  Geul,  Industrial 
wastes,  Pollutants,  Mine  wastes,  Metals,  Zinc, 
Lead,  Cadmium,  Sediments,  Mathematical  studies, 
Mathematical  equations,  Regression  analysis,  Dis- 
tribution patterns,  The  Netherlands. 

Fresh  flood  deposits  were  sampled  in  the  flood- 
plains  of  two  river  systems,  the  River  Meuse,  with 
a  catchment  area  of  33,000  sq  km  and  the  River 
Geul,  with  a  catchment  area  of  3,000  sq  km.  As  a 
result  of  industrial  and  mining  activities,  both 
rivers  have  a  history  of  severe  metal  pollution, 
especially  with  zinc,  lead,  and  cadmium.  The  flood 
deposits  of  both  rivers  are  heterogeneous  mixtures 
of  contaminated  bottom  sediments  (with  relatively 
long  residence  times  in  the  river)  and  clean  sedi- 
ments derived  from  soil  erosion  on  agricultural 
cropland  (with  very  short  residence  times).  An 
additional  source  of  sediment  is  formed  by  erosion 
of  older,  locally  highly  contaminated  streambank 
deposits.  These  older  sediments  are  polluted  as  a 
result  of  solid  waste  disposal  containing  metallifer- 
ous ore  and  tailings  in  the  sand  fraction.  This  is 
especially  the  case  in  the  River  Geul,  which  drains 
an  old  zinc  and  lead  mining  area.  The  metal  con- 
tent of  the  Meuse  sediments,  however,  originates 
largely  from  liquid  industrial  wastes  and  occurs 
mainly  in  the  clay  fraction.  For  this  reason,  the 
positive  correlation  between  textural  composition, 
organic  matter,  and  heavy  metal  concentration, 
which  is  often  reported,  was  not  observed,  and 
normalization  of  the  metal  content  was  not  possi- 
ble. A  clear  decrease  of  contamination  was  noticed 
along  the  River  Geul;  this  trend  was  absent  along 
the  River  Meuse.  An  attempt  was  made  to  model 
the  longitudinal  decay  pattern  for  each  of  the 
investigated  heavy  metals.  Regression  techniques 
were  used  to  investigate  longitudinal  patterns  of 
dispersal  along  the  rivers  and  geostatistical  meth- 
ods were  used  to  resolve  the  spatial  dependence  of 
dispersal  patterns.  (Wood-PTT) 
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SEASONAL  VARIATIONS  IN  THE  LOOSELY 
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Descriptors:  'Phosphorus,  'Path  of  pollutants, 
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concentration,  Interstitial  water,  Photosynthesis. 

On  the  basis  of  selective  extractions,  loosely  sorbed 
phosphorus  (ADS-P)  has  been  shown  to  constitute 
much  of  the  total  phosphorus  in  the  P-rich  near- 
surface  sediments  of  Lake  Sobygaard,  Denmark. 
The  concentrations  of  ADS-P  are  seasonally  vari- 
able, ranging  from  0.2  mg  P/g  DW  in  the  winter  to 
more  than  2  mg  P/g  DW  in  the  summer.  The 
variations  were  observed  as  deep  as  10  cm  into  the 
sediment  but  were  most  pronounced  in  the  upper 
few  centimeters.  During  the  summer,  lake  and 
pore  water  pH  levels  are  very  high,  and  photosyn- 
thetic  activity  causes  elevation  to  pH  10-11  in  the 
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lake.  Laboratory  experiments  demonstrated  a 
strong  association  between  ADS-P  and  high  pore 
water  pH.  It  is  likely  that  Lake  Sobygaard  repre- 
sents an  extreme  example  of  pH  control  on  sedi- 
ment/water phosphorus  equilibria  in  which  high 
concentrations  of  internal  ADS-P  contribute  sig- 
nificantly to  the  total  P  load  of  the  lake.  (Author's 
abstract) 
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EFFECT  OF  BIOLOGICAL  AND  PHYSICAL 
DISTURBANCES  ON  THE  TRANSPORT  OF 
ARSENIC  FROM  CONTAMINATED  ESTUA- 
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From  the  distribution  of  dissolved  and  solid  arsenic 
species  in  a  contaminated  estuarine  sediment  col- 
lected from  the  lower  Patuxent  River,  Chesapeake 
Bay,  and  measured  rates  of  flux  of  the  various 
arsenic  species,  an  empirical  model  for  the  cycling 
of  arsenic  between  sediments  and  the  water 
column  is  proposed.  The  chemical  form  of  arsenic 
in  the  sediment  was  largely  determined  by  the 
redox  state  of  the  sediment.  Arsenite  was  the  domi- 
nant dissolved  and  solid  species  in  the  deeper  re- 
duced sediment,  and  arsenate  was  dominant  in  the 
oxidized  surface  layer.  Arsenite  in  the  interstitial 
water  diffused  toward  the  surface  layer,  where  it 
was  mostly  oxidized  to  arsenate  prior  to  leaving 
the  sediments.  Some  arsenate  adsorbed  to  the  sur- 
face sediments  and  produced  a  surface  layer  en- 
riched in  arsenic.  Small  concentrations  of  methyl 
and  dimethyl  arsenic  were  produced  in  the  sedi- 
ments, and  these  also  diffused  into  the  overlying 
water.  Nereis  succinea,  a  burrowing  polychaete, 
affected  distribution  and  flux  of  arsenic  from  the 
sediments  by  its  production  of  irrigated  burrows. 
These  burrows  increased  both  the  effective  surface 
area  of  the  sediment  and  the  diffusion  of  arsenic  by 
a  factor  of  five.  When  the  relative  effects  of  the 
activities  of  Nereis  succinea  and  physical  resuspen- 
sion  are  compared,  results  indicate  that  although 
physical  resuspension  can  produce  large  pulses  of 
materials  from  contaminated  sediments,  continuous 
biological  activity  is  likely  to  be  more  important  in 
the  mobilization  of  contaminants  from  sediments  in 
many  estuarine  environments.  (Author's  abstract) 
W88-09716 


SEASONAL  PATTERNS  AND  WATER  QUAL- 
ITY IN  KING  TALAL  RESERVOIR,  JORDAN, 

Jordan  Univ.,  Amman.  Dept.  of  Biological  Sci- 
ences. 

F.  Hashwa,  and  G.  R.  Marzolf 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 
No.  3,  p  387-397,  September  1987.  5  fig,  3  tab,  11 
ref. 

Descriptors:  'Path  of  pollutants,  'Limnology, 
'Water  quality,  'Seasonal  variation,  'King  Talal 
Reservoir,  Eutrophication,  Wastewater,  Nutrients, 
Phosphorus,  Nitrogen,  Chlorophyll  a,  Tempera- 
ture, Jordan,  Zarqa  River. 

The  King  Talal  Reservoir,  a  recent  (1978)  im- 
poundment of  the  Zarqa  River,  is  a  warm  mono- 
mictic  and  eutrophic  water  body.  The  surface  tem- 
perature in  summer  is  25  C  while  a  homogeneous 
temperature  minimum  of  12  C  was  recorded 
during  the  December  turnover  of  1981.  The  ther- 
mocline  was  about  8  m  while  the  hypolimnion  was 
anoxic  during  the  whole  thermally  stratified  period 
from  March  to  November.  The  reservoir,  60  m 
high  at  dam,  has  a  mean  depth  of  21.5  m  at  the  full 
capacity  of  56  000  000  cu  m.  The  reservoirs's 
limnological  characteristics  are  dominated  by  the 
hydrologic  regime  of  the  Zarqa  River  which  is  the 
sole  exporter  of  nutrients  and  waste  effluents  from 
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the  large  semi-arid  but  densely  populated  catch- 
ment area.  The  highest  concentrations  of  phospho- 
rus and  nitrogen  enter  the  reservoir  with  high 
flows  during  flood  events  in  winter.  Maximal  chlo- 
rophyll-a  concentrations  exceeded  1500  micro- 
grams/1 at  the  surface  during  April  1982.  (Author's 
abstract) 
W88-09755 


TROUT  FARMS  CAUSING  DISTURBANCE  IN 
THE      NATURAL      STREAM      CONTINUUM 
(STOERUNG  DES  NATUERLICHEN  LAENGS- 
GRADIENTEN  EINES  BERGBACHES  DURCH 
FORELLENTEICHANLAGEN), 
Gesamthochschule  Essen  (Germany,  F.R.).  Lehr- 
stuhl  fuer  Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  81. 
W88-09756 


ECOLOGY     OF     JACARE     PEPIRA     RIVER 

BASIN:  INFLUENCE  OF  SOIL  AND  WATER 

USE     AND     EFFLUENT     DISCHARGE     ON 

WATER     QUALITY     (SAO     PAULO     STATE, 

BRAZIL)    (ECOLOGIA    DA    BACIA    DO    RIO 

JACARE  PEPIRA:  INFLUENCIA  DO  USO  DO 

SOLO,    DA    AGUA    E    DA    DESCARGA    DE 

EFLUENTES     SOBRE     A     QUALIDADE     DA 

AGUA  (SAO  PAULO,  BRASID), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 

nologia. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09777 


AUTODEPURATION  OF  RIO  GRANDE  RES- 
ERVOIR (RIACHO  GRANDE  SP,  BRAZIL) 
MAJOR  IONS  AND  CHLOROPHYLL  A  (AU- 
TODEPURACAO  DA  REPRESA  RIO  GRANDE 
(RIACHO  GRANDE  SP,  BRASID  IONS  DO- 
MTNANTES  E  CLOROFILA  A), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

M.  Takino,  and  M.  H.  Maier. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p 
179-184,  June  1986.  3  tab,  25  ref. 

Descriptors:  'Reservoirs,  *Self-purification,  *Ions, 
•Chlorophyll  a,  'Chemical  properties,  *Fate  of 
pollutants,  Salinity,  Algicides,  Pesticides,  Sodium, 
Calcium,  Magnesium,  Potassium,  Chlorine,  Car- 
bonates, Sulfates,  Rio  Grande  Reservoir,  Brazil. 

This  paper  continues  the  research  on  the  depura- 
tion process  of  Rio  Grande  Reservoir,  trying  to 
determine  the  physiographic  and  anthropic  influ- 
ences on  this  process.  The  results  of  monthly  sam- 
plings of  the  water  column  (October  1982  to  Sep- 
tember 1983)  at  3  sampling  stations  showed  the 
cationic  and  anionic  proportions  Na>  Ca>  Mg> 
K  and  Cl>  HC03>  S04  (meq/1),  which  were  as 
found  in  1979.  Changes  in  the  cation  concentra- 
tions led  to  small  changes  in  the  monovalent/ 
divalent,  divalent/divalent  and  monovalent/mono- 
valent ratios.  The  chlorophyll  a  content  showed  a 
considerable  reduction;  the  median  (4.91  micro- 
gram/1) was  approximately  10  times  lower  than 
that  obtained  in  1979.  The  median  values  for  each 
station  were  quite  similar.  The  reduction  of  the 
chlorophyll  a  content  could  be  a  result  of  the 
effect  of  intensive  treatment  of  algicides  that  the 
reservoir  periodically  receives.  The  salinity  suf- 
fered a  dilution  along  the  major  axis  of  the  reser- 
voir compared  to  previous  studies  (1979).  (Au- 
thor's abstract) 
W88-09778 


USE  OF  MACROBENTHOS  AS  INDICATORS 
OF  THE  WATER  QUALITY  IN  THE  RIVERS 
OF  PARQUE  ESTADUAL  DE  CAMPOS  DO 
JORDAO,  SP  (ORGANISMOS  BENTONICOS 
COMO  INDICADORES  DA  QUALIDADE  DA 
AGUA  DE  RIOS  DO  PARQUE  ESTADUAL  DE 
CAMPOS  DO  JORDAO,  SP), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

L.  T.  Schroeder-Araujo,  and  M.  N.  Cipolli. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  2,  p  77- 
83,  December  1986.  2  fig,  5  tab,  12  ref. 

Descriptors:        "Bioindicators,        'Bioindicators, 
•Benthos,    'Path    of   pollutants,    'Water   quality, 


•Environmental  effects,  'Aquatic  animals, 
'Benthic  fauna,  'Limnology,  Parque  Estadual  do 
Campos  do  Jordao,  Benthic  environment,  Aquatic 
insects,  Fish,  Species  diversity,  Brazil. 

The  benthic  community  of  the  four  rivers  of 
Parque  Estadual  de  Campos  do  Jordao  was  studied 
with  the  purpose  of  assessing  the  use  of  the  macro- 
benthic  organisms  as  indicators  of  the  water  qual- 
ity. The  rivers  were  divided  into  five  sections; 
monthly  collections  were  made  from  March  1984 
to  February  1985.  A  comparison  of  the  five  sec- 
tions was  based  on  the  physical  and  chemical  char- 
acteristics of  the  water  and  the  environmental  indi- 
cators such  as  Diptera  (Chironomus,  Tanytarsini, 
Orthocladiinae),  Trichoptera  and  Ephemeroptera, 
the  index  of  diversity  of  organisms  and  the  per- 
centage of  similarity  using  the  different  groups  of 
Diptera  (particularly  the  Chironomidae).  It  is  con- 
cluded that  the  Canhambora  and  Casquilho 
streams  are  the  least  polluted  environments  and 
that  the  Sapucai-Guacu  River  is  very  different 
from  the  others  and  is  the  least  favorable  for  fish 
life.  (See  also  W88-09779)  (Author's  abstract) 
W88-09780 


APPLYING  THE  USGS  MASS-TRANSPORT 
MODEL  (MOO  TO  REMEDIAL  ACTIONS  BY 
RECOVERY  WELLS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09781 


HYDROCHEMICAL  CHARACTERIZATION 
OF  BRINES  AND  IDENTIFICATION  OF 
BRINE  CONTAMINATION  IN  AQUIFERS, 

Kent  State  Univ.,  OH.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09785 


INFLUENCE  OF  OUTLYING  OBSERVATIONS 
ON  SELECTED  ESTIMATES  OF  PARAM- 
ETERS OF  DISTRIBUTIONS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09786 


COLLECTION    MANIFOLD    FOR    MULTILE- 
VEL GROUND-WATER  SAMPLING  DEVICES, 

British  Geological  Survey,  Keyworth  (England). 

Fluid  Processes  Research  Group. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09788 


MEASUREMENT  OF  BACTERIAL  GROWTH 
RATES  IN  SUBSURFACE  SEDIMENTS  USING 
THE  INCORPORATION  OF  TRITIATED  THY- 
MIDINE INTO  DNA, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09790 


INVESTIGATIONS  INTO  THE  NUMBER  OF 
RESPIRING  BACTERIA  IN  GROUNDWATER 
FROM  SANDY  AND  GRAVELLY  DEPOSITS, 

Max-Planck-Inst.  fuer  Limnologie,  Schlitz  (Germa- 
ny, F.R.).  Limnologische  Flussstation. 
J.  Marxsen. 

Microbial  Ecology  MCBEBU,  Vol.  16,  No.  1,  p 
65-72,  1988.  4  fig,  3  tab,  12  ref. 

Descriptors;  'Groundwater  pollution,  'Bacterial 
physiology,  'Bacteria,  'Soil  bacteria,  Sand, 
Gravel,  Dissolved  solids,  Biomass,  Respiration, 
Microscopy,  Oxygen,  Water  pollution. 

Samples  were  collected  from  organically  polluted 
and  unpolluted  groundwater  of  sandy  and  gravelly 
deposits.  After  filtration  onto  polycarbonate  filters 
(0.2  micrometer  pore  size)  the  number  of  respiring 
bacteria  was  recorded  by  microscopically  counting 
cells  containing  red  INT-formazan  spots,  which 
characterize  respiring  bacteria.  The  total  number 
of  bacteria  was  simultaneously  recorded  by  epi- 
fluorescence  microscopy  after  staining  with  acri- 


dine  orange.  The  number  of  respiring  bacteria  in 
the  groundwater  samples  (55000-490,000/cu  cm)  is 
within  the  range  of  values  for  other  aquatic  bio- 
topes,  but  as  the  total  number  of  bacteria  in 
groundwater  was  unusually  higher,  the  proportion 
of  respiring  groundwater  bacteria  (0.66-7.4%)  was 
lower.  Mainly  larger  bacteria,  rods,  and  bacteria 
on  particles  could  be  identified  as  being  active, 
whereas  hardly  any  respiring  activity  could  be 
detected  among  small  cocci  and  free  intestinal  bac- 
teria. If  the  supply  of  dissolved  organic  matter 
(DOM)  is  adequate,  the  biomass  of  respiring  bacte- 
ria correlates  well  with  oxygen  concentration,  but 
there  is  no  direct  correlation  between  DOM  con- 
centration in  groundwater  and  active  bacterial  bio- 
mass. No  relationship  observed  between  the  bio- 
mass of  total  and  respiring  bacteria,  or  between  the 
quantity  of  respiring  bacteria  and  heterotrophic 
bacterial  activity.  (Author's  abstract) 
W 88-09794 


RECORD  OF  HEAVY  METAL  POLLUTION  IN 
SEDIMENT  FROM  THE  SETO  INLAND  SEA, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

A.  Hoshika,  and  T.  Shiozawa. 

Journal    of    Earth    Science    Nagoya    University 

JEASAD,  Vol.  35,  No.  2,  p  203-225,  December 

1987.  16  fig,  2  tab,  32  ref. 

Descriptors:  'Water  pollution,  'Heavy  metals, 
•Path  of  pollutants,  Copper,  Zinc,  Nickel,  Chromi- 
um, Manganese,  Iron,  Lead  radioisotopes,  Particle 
size,  Spatial  distribution,  Nutrients,  Marine  sedi- 
ments, Seto  Islands,  Japan. 

To  monitor  the  chemical  environment  of  the  Seto 
Inland  Sea,  which  is  the  largest  semi-closed  coastal 
sea  of  Japan,  (1)  horizontal  distribution  of  grain 
size,  nutrients  and  heavy  metals  of  the  surface 
sediments  were  examined,  (2)  the  behaviors  of 
heavy  metals  concerning  pollution  were  studied 
through  the  selective  chemical  leaching  technique 
and  the  lead-210  dating  method  of  surface  and  core 
sediments,  and  (3)  mass  balances  of  copper  and 
zinc  were  studied  by  applying  a  simple  box  model. 
Increase  in  heavy  metal  contents  of  core  sediments 
already  started  as  early  as  the  1800s  in  Hiuchi- 
Nada  and  Osaka  Bay  of  the  Seto  Inland  Sea,  and  is 
considered  to  be  due  to  human  activities.  The 
heavy  metal  pollution  in  the  2  areas  is  very  serious; 
enrichment  ratios  (total  content/background  con- 
tent) are  4  for  zinc  in  Osaka  Bay  and  3  for  copper 
in  Hiuchi-Nada.  In  1980,  total  sedimentary  loads  of 
copper  and  zinc  over  the  whole  area  of  the  Seto 
Inland  Sea  were  estimated  to  be  630  and  3,500  ton/ 
yr,  respectively.  The  sedimentary  loads  without 
(natural  or  background)  and  with  human  activities 
were  estimated  separately  to  be  320  and  310  ton/yr 
for  copper  and  1,800  and  1,700  ton/yr  for  zinc, 
respectively.  Total  inputs  of  copper  and  zinc  into 
the  Seto  Inland  Sea  were  estimated  to  be  870  and 
4,250  ton/yr,  respectively,  and  about  a  half  of  the 
inputs  is  due  to  human  activities.  Seventy  percent 
of  copper  input  and  80%  for  zinc  input  are  accu- 
mulated into  sediments.  Mean  residence  times  of 
copper  and  zinc  are  calculated  to  be  about  0.3  and 
0.2  years,  respectively.  Since  these  values  are  rela- 
tively small  compared  to  the  mean  residence  time 
of  the  sea  water  (0.9  years),  copper  and  zinc  sup- 
plied to  the  Seto  Inland  Sea  are  considered  to  be 
accumulated  rapidly  into  sediments.  (Author's  ab- 
stract) 
W88-09798 


PARTITIONING  OF  MANGANESE,  IRON,  AR- 
SENIC, CADMIUM,  LEAD,  COPPER,  ZINC, 
COBALT  AND  NICKEL  IN  SEDIMENTS  FROM 
LAKE  BIWA, 

Okayama  Univ.,  Kurashiki  (Japan).  Inst,  for  Agri- 
cultural and  Biological  Sciences. 
S.  Nakashima. 

Journal  of  Earth  Science  Nagoya  University 
JEASAD,  Vol.  35,  No.  2,  p  365-380,  December 
1987.  12  fig,  23  ref. 

Descriptors:  'Water  pollution,  'Heavy  metals, 
•Path  of  pollutants,  'Lakes,  'Bottom  sediments, 
Manganese,  Iron,  Arsenic,  Cadmium,  Lead, 
Copper,  Vertical  distribution,  Zinc,  Cobalt,  Nickel, 
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Sulfides,  Silicates,  Iron  oxides,  Manganese  oxides. 
Lake  Biwa,  Japan. 

[n  order  to  investigate  the  mechanism  of  metal 
iccumulation  in  the  bottom  sediment  of  Lake 
Biwa,  2  sediment  cores  (22  cm  long)  from  the 
jentral  basin  (about  90  m  in  water  depth)  of  the 
torthern  part  of  the  lake  were  analyzed  for  9 
leavy  metals.  Partitioning  of  these  elements  into 
nineral  and  organic  fractions  was  determined  with 
i  selective  chemical  leaching  technique  for  the 
;ore  samples.  The  total  heavy  metals  contents  of 
he  core  samples  are  classified  into  2  groups  on  the 
>asis  of  vertical  distributions:  (1)  Manganese,  ar- 
enic,  and  to  a  lesser  degree  cadmium,  lead,  copper 
md  zinc  are  concentrated  in  the  upper  2  cm  layer 
)f  the  core.  (2)  Iron,  cobalt  and  nickel  contents 
■xhibit  no  vertical  gradient.  Manganese  and  cadmi- 
lm  are  enriched  in  both  the  exchangeable  and  the 
rydrous  Fe/Mn  oxide  fractions  in  the  upper  2  cm 
ayer  of  the  core  samples.  Arsenic,  lead,  copper 
ind  zinc  are  concentrated  in  the  hydrous  Fe/Mn 
>xide  fraction  in  the  surface  layer  of  the  sediments. 
[Tie  heavy  metal  contents  of  sulfide,  organic  and 
ilicate  fractions  are  relatively  constant  regardless 
>f  depth  in  the  core.  The  remarkable  enrichment  of 
nanganese  and  arsenic  in  the  oxidized  upper  layer 
)f  the  sediments  is  assumed  to  be  mainly  due  to 
lpward  migration  of  dissolved  manganese  and  ar- 
enic  from  the  deeper  and  reduced  layers  and  due 
o  reprecipitation  in  the  thin,  oxidized  surface 
ayer.  The  high  cadmium,  lead,  copper  and  zinc 
:ontents  of  the  upper  2  cm  layers  are  presumably 
lue  to  upward  migration  in  addition  to  supply 
hrough  human  activities.  These  results  suggest 
lydrous  Fe/Mn  oxides  play  an  important  role  in 
he  removal  and  surface  enrichment  of  heavy 
netals  in  the  sediments  of  Lake  Biwa.  (Author's 
ibstract) 
V88-09801 


ALKALINITY  AND  MAJOR  ION  BUDGETS 
?OR  A  MASSACHUSETTS  RESERVOIR  AND 
WATERSHED, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

-ivil  Engineering. 

'or  primary  bibliographic  entry  see  Field  5C. 

V88-09844 


EFFECT  OF  TIDAL  ACTION  ON  THE  DISTRI- 
BUTION    OF     NUTRIENTS     AND     HEAVY 
PETALS  IN  FLAT  SEDIMENTS  OF  THE  ELBE 
SSTUARY,  (DER  EINFLUSS  DER  GEZEITEN 
WF  DIE  VERTEILING  VON  NAHRSTOFFEN 
JND    SCHWERMETALLEN    IN    WATTSEDI- 
UENTEN  DES  ELBE-AESTUARS), 
Hamburg  Univ.  (Germany,  F.R.).  Inst,  fuer  Hy- 
lrobiologie  und  Fischereiwissenschaft. 
A.  Kerner,  H.  Kausch,  and  M.  Kersten. 
\rchiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
/ol.  75,  No.  1,  p  118-131,  October  1986.  6  fig,  24 
ef 

Descriptors:  *Elbe  Estuary,  *Tidal  effects,  *Path 
)f  pollutants,  *Heavy  metals,  'Cycling  nutrients, 
Solute  transport,  Coastal  waters,  Estuaries,  Cadmi- 
un,  Nutrients,  Aquatic  plants. 

\n  investigation  on  plant  nutrients  and  heavy 
netals  in  the  interstitial  water  of  freshwater  tidal 
lat  sediments  along  the  Elbe  was  carried  out  by 
malyzing  2  cm  subsamples  from  sediment  cores  30 
:m  long.  The  hydrological  dynamics  of  a  high 
:idal  flat  to  produce  a  distinct  biogeochemical 
iepth  zonation  in  the  sediment,  in  which  aerobic 
nicrobiological  respiratory  processes  continue 
:ven  in  the  deeper  layers.  This  tidally  mediated 
oxidative  pumping'  results  in  a  subsequent  with- 
drawal of  assimilated  inorganic  N  and  a  remobili- 
tation  of  Cd  from  highly  contaminated  sediments. 
Author's  abstract) 
W88-09876 


IRON  PHOTOREDUCTION  AND  OXIDATION 
IN  AN  ACIDIC  MOUNTAIN  STREAM, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

D.  M.  McKnight,  B.  A.  Kimball,  and  K.  E. 

Bencala. 

Science  SC1EAS,  Vol.  240,  No.  4852,  p  637-640, 


April  29,  1988.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Iron,  'Photore- 
duction,  *Acid  streams,  'Acid  mine  drainage, 
•Iron  oxides,  Variability,  Oxidation,  Chemical  re- 
duction, Water  sampling,  Tracers. 

In  a  small  mountain  stream  in  Colorado  that  re- 
ceives acidic  mine  drainage,  photoreduction  of 
ferric  iron  results  in  a  well-defined  increase  in 
dissolved  ferrous  iron  during  the  day.  To  quantify 
this  process,  an  instream  injection  of  a  conserva- 
tive tracer  was  used  to  measure  discharge  at  the 
time  that  each  sample  was  collected.  Daytime  pro- 
duction of  ferrous  iron  by  photoreduction  was 
almost  four  times  as  great  as  nighttime  oxidation  of 
ferrous  iron.  The  photoreduction  process  probably 
involves  dissolved  or  colloidal  ferric  iron  species 
and  limited  interaction  with  organic  species  be- 
cause concentrations  of  organic  carbon  are  low  in 
this  stream.  (Author's  abstract) 
W88-09902 


ACCUMULATION  OF  MICROELEMENTS  BY 
PLANTS  ON  WATERSHEDS  IN  THE  PERMA- 
FROST-TAIGA ZONE, 

Institut  Eksperimental'noi  Meteorologii,  Obninsk 
(USSR). 

K.  P.  Makhon'ko,  Y.  K.  Vertinskii,  and  T.  G. 
Raspopova. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  18,  No. 
4,  p  200-204,  March  1988.  2  tab,  2  fig,  10  ref. 
Translated  from  Ekologiya,  No.  4,  p  19-24,  July- 
August  1987. 

Descriptors:  'Path  of  pollutants,  'Trace  metals, 
Permafrost,  'Heavy  metals,  'Coniferous  forests, 
•Bioaccumulation,  Plant  tissues,  Baseline  studies, 
Metals,  Distribution  graphs,  Lead,  Cadmium,  Mer- 
cury, Manganese,  Nickel,  Copper,  Zinc,  Siberia, 
USSR. 

The  background  concentrations  of  Pb,  Cd,  Hg, 
Mn,  Ni,  Cu,  and  Zn  were  determined  in  individual 
plant  species,  and  the  coefficients  of  accumulation 
K  of  these  microelements  by  plants  and  the  repea- 
tability of  K  were  found  in  the  biogeocenose  of 
watersheds  in  the  permafrost-taiga  zone.  The  area 
studied  was  in  Siberia  near  the  central  region  of 
the  Baikal-Amur  Railroad.  It  was  shown  that  for 
plants  the  distribution  function  in  terms  of  the 
magnitude  of  K  is  bimodal  for  nickel  and  unimodal 
for  the  remaining  metals;  moreover,  in  some  in- 
stances t  is  described  by  logarithmically  normal  or 
normal  laws.  The  features  of  the  form  of  the  curve 
of  the  distribution  function  characterize  the  ability 
of  the  plant  cover  to  accumulate  metals  and  are 
due  not  only  to  the  selectivity  of  the  absorption  of 
metals  by  individual  plant  species,  but  also  to  the 
frequency  of  encounter  of  these  species  in  the 
given  biogeocenose.  The  data  obtained  may  serve 
as  a  basis  for  the  further  accumulation  of  informa- 
tion on  the  background  content  of  metals  in  the 
vegetation  of  the  region  under  consideration  prior 
to  its  industrial  exploitation.  (Author's  abstract) 
W88-09903 


MOVEMENT  OF  METHYL  PARATHION,  LIN- 
DANE AND  ATRAZINE  THROUGH  LYSI- 
METERS  IN  FIELD  CONDITIONS, 

Ioannina  Univ.  (Greece).  Dept.  of  Chemistry. 
T.  A.  Albanis,  P.  J.  Pomonis,  and  A.  T.  Sdoukos. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  17,  No.  1,  p  35-45,  1988.  4  fig,  5 
tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Parathion,  'Lin- 
dane, 'Atrazine,  'Lysimeters,  'Leaching,  'Soil 
water,  Rainfall,  Pesticides,  Soil  types,  Greece. 

The  movement  of  the  pesticides  methyl  parathion, 
lindane  and  atrazine  due  to  leaching  by  rainfall  was 
studied  in  lysimeters  containing  different  types  of 
soil  from  the  Ioannina  area  of  Greece.  For  a  period 
between  October  1985  to  June  1986  the  amount  of 
pesticides  was  analyzed  in  water  samples  from 
rainfall  concentrated  after  filtration  through  the 
soils  to  a  depth  of  100  cm.  The  total  percentages  of 
the  initial  amounts  of  each  pesticide  transported  in 
this  way  were  0.15-0.26%  for  methyl  parathion, 
0.15-0.19%  for  lindane  and  0.54-0.66%  for  atrazine. 


Sources  Of  Pollution — Group  5B 

The  results  of  these  experiments  indicate  that  the 
transport  of  methyl  parathion,  lindane  and  atrazine 
might  be  significant  in  underground  water  supplies 
especially  if  the  amount  of  these  pesticides  used  is 
large.  The  problem  is  presented  more  seriously  by 
atrazine  which  is  a  base  and  an  easily  ionizable 
compound,  and  also  is  very  easily  transported 
(eluted)  by  moving  waters.  The  amounts  of  methyl 
parathion  and  lindane  transported  are  also  signifi- 
cant but  methyl  parathion  is  rapidly  degraded 
while  lindane  is  used  in  rather  restricted  amounts. 
(Author's  abstract) 
W88-09904 


ESTIMATION  OF  ENVIRONMENTAL  FATE 
OF  INDUSTRIAL  CHEMICALS, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
K.  Yoshida,  T.  Shigeoka,  and  F.  Yamauchi. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  17,  No.  1,  p  69-85,  1988.  5  fig,  7 
tab,  15  ref. 

Descriptors:  'Industrial  wastes,  'Fate  of  pollut- 
ants, 'Mathematical  models,  'Chemical  wastes, 
Mathematical  analysis,  Chloroform,  Chlorinated 
hydrocarbons,  Benzenes,  Aromatic  compounds. 
Biodegradation,  Fish,  Environmental  effects. 

A  mathematical  model,  Multi-Phase  Non-Steady 
State  Equilibrium  Model  version  1.3  (MNSEM1.3) 
was  applied  to  estimate  the  generic  environmental 
fate  of  five  industrial  chemicals  which  are  pro- 
duced in  large  quantities  (chloroform,  aniline, 
chlorobenzene,  nitrobenzene,  and  naphthalene). 
Version  1.3  considers  non-diffusive  transfer  proc- 
esses (rainfall,  runoff,  setting)  in  addition  to  diffu- 
sive interphase  transfer  processes.  Furthermore, 
this  version  calculates  a  clearance  time  (which  is 
defined  as  the  time  required  to  reduce  90%  of  the 
steady  state  chemical  mass)  in  case  of  termination 
of  loading.  Estimated  concentrations  in  air,  water, 
sediment  or  fish  were  within  a  factor  of  6  of 
averages  of  concentrations  measured  at  several 
points  in  Japan.  Reasonable  agreement  with  meas- 
ured values  suggests  that  estimated  fate  profiles  are 
adequately  representative  of  the  generic  environ- 
mental fate  of  the  five  chemicals  in  Japan.  (Au- 
thor's abstract) 
W88-09905 


OCCURRENCE,  DISTRIBUTION  AND  AVAIL- 
ABILITY OF  PAH  IN  SURFACE  WATERS  AND 
SEDIMENTS, 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 
lystad  (Netherlands). 

W.  A.  Bruggeman,  and  W.  G.  H.  Van  der  Naald. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  16,  No.  4,  p  241-243,  1988.  1  fig. 

Descriptors:  'Hydrocarbons,  'Aromatic  com- 
pounds, 'Surface  waters,  'Path  of  pollutants, 
•Bottom  sediments,  'Netherlands,  Spatial  distribu- 
tion, Regional  analysis,  Sediments. 

A  distinction  between  low-molecular  weight 
(small)  and  high-molecular  weight  (large)  polycy- 
lic  aromatic  hydrocarbons  (PAHs)  facilitates  the 
description  of  occurrence,  behavior  and  potential 
effects  of  PAHs  in  surface  waters;  the  borderline  is 
at  a  molecular  weight  of  about  225.  The  large 
PAHs  are  slightly  volatile  and  very  hydrophobic. 
Their  occurrence  is  therefore  mainly  confined  to 
suspended  particulate  matter  and  sediment.  The 
small  PAHs  are  present  predominantly  in  their 
dissolved  form.  PAH  concentrations  in  the  large 
rivers  in  the  Netherlands  are  relatively  high  as  a 
result  of  transboundary  fluxes.  Low  concentrations 
were  found  for  the  North  Sea  and  more  isolated 
inland  waters.  (VerNooy-PTT) 
W88-09906 


BIOAVAILABILITY  OF  CHEMICALS  IN 
WASTE  PRODUCTS  AND  IN  POLLUTED 
SOIL, 

MICON     Environmental      Consultants,      Vught 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09907 
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Group  5B — Sources  Of  Pollution 

SEXUAL  DIFFERENCES  IN  ACCUMULATION 
OF  MERCURY  IN  FOUR  SPECIES  OF  CEN- 
TRARCHID  FISHES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
P.  F.  Nicoletto,  and  A.  C.  Hendricks. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  4,  p  944-949,  April  1988.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Path  of  pollutants,  *Bioaccumula- 
tion,  *Sex  differences,  *Mercury,  'Fish,  Mature 
growth  stage,  Muscle,  Tissue  analysis,  Bass,  Blue- 
gills,  Pumpkinseed  fish,  Shenandoah  River,  Fate  of 
pollutants,  Virginia. 

A  3-year  study  of  fish  from  the  South  River,  the 
South  Fork  of  the  Shenandoah  River,  and  the 
Shenandoah  River  in  Virginia  revealed  significant 
differences  in  the  muscle  mercury  content  of  males 
and  females.  Female  rock  bass,  Ambloplites  rupes- 
tris,  redbreast  sunfish,  Lepomis  auritus,  pumpkin- 
seed,  Lepomis  gibbosus,  and  bluegill,  Lepomis  ma- 
crochirus  contained  higher  levels  of  mercury  than 
the  males  of  each  species.  An  analysis  of  these 
species  indicated  that  sex-related  differences  in 
mercury  levels  were  not  due  to  differences  in  body 
size  but  may  have  been  related  to  the  onset  of 
reproduction.  For  example,  mercury  levels  in  1- 
year-old  male  and  female  redbreast  sunfish  were 
not  significantly  different:  females  averaged  0.66 
microgram  Hg/g  and  males  averaged  0.63  micro- 
grams Hg/g.  However,  at  2  years  of  age,  when 
redbreast  sunfish  first  reproduce,  females  contained 
significantly  more  mercury  than  males:  females 
averaged  0.84  micrograms  Hg/g  and  males  aver- 
aged 0.60  micrograms  Hg/g.  Analysis  of  the  other 
species  yielded  similar  results.  (Author's  abstract) 
W88-09910 


PREDICTION  OF  TIME  VARIATION  IN 
WATER  AND  CHLORIDE  PROFILES  IN  A 
SOIL  SUBJECT  TO  CROPPING  AND  ANNUAL 
APPLICATION  OF  SEWAGE  SLUDGE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Systems  Analysis  and  Planning  Div. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-09911 


SIMULATION  OF  RUNOFF  AND  NITRATE 
LEACHING  FROM  AN  AGRICULTURAL  DIS- 
TRICT IN  SWEDEN, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 

Soil  Sciences. 

P.-E.  Jansson,  and  by  R.  Andersson. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 

p  33-47,  May  1988.  6  fig,  2  tab,  20  ref. 

Descriptors:  'Agricultural  runoff,  'Leaching,  'Ni- 
trates, 'Runoff,  Fertilizers,  Agricultural  chemicals, 
Solute  transport,  Leachates,  Watersheds,  Model 
studies,  Mathematical  studies,  Hydrology,  Geohy- 
drology,  Prediction,  Crop  yield,  Mineralization, 
Growth,  Sweden,  Simulation. 

A  twenty-year  series  of  runoff  and  nitrogen  leach- 
ing measurements  from  a  cereal-dominated  agricul- 
tural watershed  in  southern  Sweden  indicated  a 
trend  towards  increased  leaching.  To  investigate 
causal  factors  associated  with  the  trend,  two  simu- 
lation models  were  used.  Water  and  heat  condi- 
tions were  simulated  with  a  physically  based 
model.  Simulated  values  agreed  well  with  ob- 
served water  flows,  and  no  significant  change  in 
water  balance  as  a  result  of  alterations  in  land  use 
were  detected.  Based  on  the  simulated  soil  climate 
and  data  on  land  use,  soil  nitrogen  dynamics  were 
simulated  with  a  nitrogen  model.  Model  predic- 
tions were  tested  against  leaching  measurements. 
Alternative  assumptions  of  'fast'  or  'slow'  turnover 
of  nitrogen  in  crop  residues  were  tested.  Model 
simulations  of  leaching  agreed  best  with  measured 
trends  when  a  fast  turnover  rate  of  crop  residues 
was  assumed  (i.e.,  <  50%  of  crop  residue  N  was 
stabilized  in  humus).  It  was  not  possible  to  simulate 
the  measured  trend  towards  increased  leaching  if 
the  proportion  of  crop  residues  incorporated  into 
the  humus  pool  was  increased  (i.e.,  'slow  turnov- 
er'). Only  a  minor  fraction  of  the  applied  fertilizer 
was  lost  directly  to  the  stream,  but  substantial 
losses  occurred  because  of  mineralization  of  organ- 
ic material.  (Author's  abstract) 


W88-09913 


SESTON  AND  DISSOLVED  ORGANIC 
CARBON  TRANSPORT  DURING  STORM 
FLOWS  IN  A  NATURAL  AND  A  DISTURBED 
COASTAL  PLAIN  STREAM, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 

L.  G.  Leff,  and  J.  V.  McArthur. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  271-277,  June  1988.  2  tab,  28  ref.  DOE 

Contract  DE-AC09-76SROO-819. 

Descriptors:  'Deforestation,  'Storms,  'Seston, 
'Organic  carbon,  Decomposing  organic  matter, 
Temporal  distribution,  Path  of  pollutants,  Solute 
transport,  Macroinvertebrates,  Population  dynam- 
ics, Streams,  Thermal  pollution. 

Transport  of  seston  and  dissolved  organic  carbon 
(DOC)  was  examined  during  storm  flows  in  a 
disturbed  and  a  natural  blackwater,  coastal  plain 
stream.  The  disturbed  stream  had  fewer  retentive 
devices  due  to  destruction  of  riparian  vegetation 
by  thermal  effluents.  Concentrations  of  seston  de- 
clined linearly  in  both  streams  as  the  storms  pro- 
gressed. Particulate  organic  carbon  concentrations 
were  higher  in  the  natural  streams.  However,  at 
baseflow  the  relationship  was  reversed.  DOC  did 
not  change  during  storm  flows.  The  retentive  de- 
vices in  the  natural  stream  were  ineffective  at 
reducing  transport  during  storm  flows.  The  rela- 
tionship between  storm  flows,  retentiveness,  and 
carbon  transport  may  affect  the  diversity  and  den- 
sity of  invertebrates.  (Author's  abstract) 
W88-09925 


ASPECTS  OF  BIOCHEMICAL  SULPHUR  CON- 
VERSIONS IN  SEDIMENTS  OF  A  SHALLOW 
SOFT  WATER  LAKE, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes,  A.  J.  Kempers,  and  C.  J. 

Kok. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  369-381,  June  1988.  3  fig,  4  tab,  37  ref. 

Descriptors:  'Acid  rain,  'Acidic  water,  'Path  of 
pollutants,  'Lakes,  'Nitrates,  'Sulfates,  'Sedi- 
ments, Sulfur  compounds,  Limnology,  Water 
chemistry,  Cycling  nutrients,  Decomposing  organ- 
ic matter,  Organic  carbon,  Chemical  analysis,  Sul- 
fides, Iron,  Alkalinity. 

Aspects  of  sulfur  conversions  in  mineral  sandy 
sediments  from  a  shallow  soft  water  lake  were 
examined  in  vitro  with  addition  of  sodium  sulfate. 
Quantitative  aspects  of  sulfate  reduction  in  the 
sediment  were  studied  in  relation  to  the  sulfate 
content,  nitrate  and  the  amount  of  organic  matter. 
Implications  are  given  that  the  rate  of  sulfate  re- 
duction is  limited  by  organic  matter  at  in  situ 
sulfate  concentrations.  The  presence  of  significant 
amounts  of  nitrate  reduced  the  sulfate  reduction 
considerably.  Sulfate  reduction  caused  alkaliniza- 
tion  of  the  ambient  medium,  supporting  the  con- 
sumption of  2  mol  H(  +  )  ions  per  mol  sulfate 
converted.  The  amount  of  iron  present  in  the  sedi- 
ment was  able  to  fix  the  major  part  of  the  sulfide 
produced  by  sulfate  reduction.  In  the  presence  of 
oxygen,  sulfides  were  rapidly  oxidized  and  acidi- 
fied the  incubation  medium  to  pH  5.6.  (Author's 
abstract) 
W88-09934 


MERCURY  IN  FISH  AND  INVERTEBRATES 
IN  LAKE  MJOSA  (KVIKKSOLV  I  FISK  OG 
EVERTEBRATER  I  MJOSA), 

Kongelige  Selskap  for  Norges  Vel,  Skjeten. 
O.  T.  Sandlund,  G.  Kjellberg,  and  G  Norheim. 
Fauna,  Vol.  40,  No.  1,  p  10-15,  1987.  2  fig,  4  tab,  23 
ref. 

Descriptors:  'Fish,  'Lake  Mjosa,  'Mercury,  'Zoo- 
plankton,  'Path  of  pollutants,  'Macroinverte- 
brates, Tissue  analysis,  Lakes,  Chemical  analysis, 
Water  pollution  sources,  Industrial  wastewater, 
Food  chains,  Food  habits,  Heavy  metals,  Statistical 
methods,  Fish,  Norway,  Aquatic  habitats,  Crusta- 
ceans, Fish  behavior. 


Mercury  was  determined  in  muscle  tissue  from  sin 
species  of  fish  caught  in  three  sampling  areas  ir 
Lake  Mjosa  (Norway),  1979-80.  The  species  inves- 
tigated were  vendace,  smelt,  perch,  burbot,  pike 
and  brown  trout.  In  addition,  specimens  of  crusta- 
cean zooplankton,  Mysis  relicta,  Pallasea  quadri 
spinosa  and  Gammaracanthus  loricatus  were  ana 
lyzed.  During  the  period  1960  to  1970  about  2.! 
tons  of  mercury  were  released  into  Lake  Mjosi 
from  the  pulp  and  paper  industries  near  Lilleham 
mer.  Among  the  invertebrates  analyzed,  the  high 
est  mercury  levels  were  detected  in  the  oldes 
specimens  of  Gammaracanthus  loricatus.  In  four  o 
the  fish  species  a  significant,  positive  correlatioi 
between  age  and  mercury  level  was  observed 
There  seems  to  be  a  close  relationship  between  th( 
mercury  level  in  the  main  food  items  and  th< 
mercury  level  in  the  fish.  The  increase  in  mercurj 
level  in  older  fish  seems  to  indicate  that  thei 
choice  of  habitat  is  of  importance.  Burbot  an< 
perch  that  live  near  the  bottom  show  the  larges 
increase  in  mercury  level,  as  indicated  by  the  re 
gression  coefficients.  The  brown  trout  lives  ii 
river  habitats  the  first  2-5  years  of  life  before  the; 
migrate  into  the  lake.  This  may  explain  the  lack  o 
correlation  between  mercury  level  and  age  in  thi 
species.  (Author's  abstract) 
W88-09947 


HYGIENIC  QUALITY  OF  WATER  AND  IT! 

RELATIONSHIP    WITH    MILK    BACTERIA! 

CONTENT,  (CALIDAD  HIGIENICA  DEL  AGU; 

Y  SU  RELACION  CON  EL  CONTENIDO  Ml 

CROBIANO  DE  LA  LECHE), 

Chile  Univ.,  Santiago.  Facultad  de  Ciecias  Vetei 

inarias. 

H.  Aguero,  C.  Pedraza,  and  S.  Godoy. 

Agricultura  Technica  (Chile),  Vol.  47,  No.  2, 

136-141,  April-June  1987.  2  tab,  14  ref. 

Descriptors:  'Dairies,  'Disinfection,  'Water  qua! 
ity,  'Water  pollution  effects,  'Path  of  pollutant! 
•Coliforms,  Statistical  methods,  Mathematics 
studies,  Public  health,  Chile. 

In  10  dairy  farms  of  the  Region  Metroplitan 
(Chile),  samples  of  the  water  used  to  sanitize  th 
milking  equipment  were  collected  at  the  same  tim 
with  milk  samples,  that  were  kept  for  48  hr  at  4  C 
simulating  the  process  that  takes  place  in  a  coolin 
tank.  Methylene  blue  reduction  test  (MBRT),  toti 
bacterial  (TBC),  psychrotrophics  (PC)  and  col 
forms  (CC)  counts  were  determined  in  the  mil 
samples;  the  same  analysis  were  practiced  in  th 
water  samples,  with  exception  of  MBRT.  Correli 
tion  analysis  between  bacteriological  variables  i 
milk  and  water  samples  were  made;  also,  mil 
samples  were  stratified,  according  to  the  watt 
sanitary  quality  levels  (good  and  poor),  performin 
a  t  test  for  each  of  the  variables.  Average  wat< 
counts  were  13,834/ml  (TBC),  1,816/ml  (PC)  an 
5,239/100  ml  (CC);  using  different  standards,  th 
levels  of  hygienic  acceptable  samples  fluctuate 
between  16.6  -  86.7,  36.7  -  80.0,  and  0  -  50%  fc 
TBC,  PC  and  CC,  respectively.  A  significant  reli 
tionship  was  obtained  only  between  water  PC  an 
milk  TBC.  Water  did  not  fulfill  the  quality  requin 
ments  for  use  in  sanitizing  milking  equipments;  i 
spite  of  this  fact,  it  was  not  possible  to  isolate  i 
effect  on  milk  bacteriological  quality.  (Author 
abstract) 
W88-09956 


SELENIUM  AND  HUMAN  HEALTH  IMPL 
CATIONS  IN  CALIFORNIA'S  SAN  JOAQUI 
VALLEY, 

California   Dept.    of  Health    Services,    Berkele 

Office  of  Environmental  Health  Assessment. 

A.  M.  Fan,  S.  A.  Book,  R.  R.  Neutra,  and  D.  M. 

Epstein. 

Journal  of  Toxicology  and  Environmental  Healt 

JTEHD6,  Vol.  23,  No.  4,  p  539-559,  April  1988. 

fig.,  2  tab.,  42  ref. 

Descriptors:  'Water  pollution  effects,  Path  of  pc 
lutants,  'Selenium,  'Kesterson  National  Wildli 
Refuge,  'Public  health,  'Water  pollution  source 
•Population  exposure,  Air  pollution,  Food  toxicc 
ogy,  Wastewater,  epidemiology,  California,  Si 
Joaquin  Valley. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


An  evaluation  was  conducted  on  the  human  health 
impacts  of  elevated  levels  of  selenium  in  the  Kes- 
terson  National  Wildlife  Refuge  and  its  surround- 
ings in  Merced  County,  California.  Investigative 
activities  of  various  agencies  were  summarized  and 
assessed.  Agricultural  waste  water  not  intended  for 
human  use  showed  elevated  selenium  concentra- 
tions of  up  to  1400  ppb.  Levels  of  selenium  in  fish 
(up  to  96  ppm,  wet  weight),  aquatic  birds  (up  to 
130  ppm  in  liver,  dry  weight),  and  waterfowl  (up 
to  5.3  ppm  flesh,  wet  weight)  were  unsafe  for 
unrestricted  human  consumption.  Data  on  seleni- 
um in  drinking  water  (less  than  10  ppb),  animals 
(mean  values:  beef  liver,  0.3-0.35  ppm,  wet  weight; 
milk,  0.01-0.02  ppm),  and  air  (particulate,  14.8  ng 
per  square  meter;  gaseous,  less  than  1080  ng  per 
square  meter)  did  not  suggest  a  high  level  of 
exposure.  Selenium  concentrations  in  soil  were 
highly  variable  and  suggested  a  potential  source  of 
high  exposure.  Selenium  values  in  blood  and  urine 
of  workers  were  within  normal  range.  A  communi- 
ty health  survey  did  not  show  any  trend  of  adverse 
health  effects  in  the  local  population.  (Author's 
abstract) 
W88-09960 


LEGIONELLA  PNEUMOPHILA, 

John  Radcliffe  Hospital,   Headington  (England). 

Dept.  of  Virology. 

J.  B.  Kurtz. 

Annals  of  Occupational  Hygiene  AOHYA3,  Vol. 

32,  No.  1,  p  59-61,  1988.  5  ref. 

Descriptors:  'Legionella  pneumophila,  'Bacteria, 
•Legionnaires  Disease,  'Path  of  pollutants,  'Water 
pollution  effects,  'Pneumonia,  'Domestic  water, 
'Recirculated  water,  'Human  diseases,  Public 
health. 

Legionnaires'  disease  accounts  for  about  2  percent 
of  community  acquired  pneumonia  in  Britain.  The 
organism  responsible,  Legionella  pneumophila,  is 
ubiquitous  in  fresh  water  habitats,  domestic  piped 
water  and  recirculating  water  systems.  Factors  fa- 
voring colonization  and  control  measures  are  dis- 
cussed as  well  as  possible  virulence  factors  that  are 
associated  with  disease  related  strains.  (Author's 
abstract) 
W88-09961 


TWO-STAGE  MINERALIZATION  OF  PHEN- 
ANTHRENE  BY  ESTUARINE  ENRICHMENT 
CULTURES, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Microbi- 
ology. 

W.  F.  Guerin,  and  G.  E.  Jones. 
Applied      and       Environmental       Microbiology 
AEMIDF,  Vol.  54,  No.  4,  p  ,  April  1988.  6  fig,  1 
tab,  56  ref.  NOAA  Grant  NA-81-AA-D-0035. 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Microbial  degradation,  'Fate  of  pollutants, 
•Water  pollution,  'Mineralization,  Soil,  Estuaries, 
microorganism,  Metabolism,  Isotope  studies,  Chro- 
matography, Ultraviolet  adsorption  sepctroscopy, 
Phenanthrene,  Biodegradation,  Pollutants. 

The  polycyclic  aromatic  hydrocarbon  phenan- 
threne was  mineralized  in  two  stages  by  soil,  estua- 
rine  water,  and  sediment  microbial  populations.  At 
high  concentrations,  phenanthrene  was  degraded, 
with  the  concomitant  production  of  biomass  and 
accumulation  of  Folin-Ciocalteau-reactive  aromat- 
ic intermediates.  Subsequent  consumption  of  these 
intermediates  resulted  in  a  secondary  increase  in 
biomass.  Analysis  of  intermediates  by  high-per- 
formance liquid  chromatography,  thin-layer  chro- 
matography, and  UV  absorption  spectrometry 
showed  l-hydroxy-2-naphthoic  acid  (1H2NA)  to 
be  the  predominant  product.  A  less  pronounced 
two-stage  mineralization  pattern  was  also  observed 
by  monitoring  14C02  production  from  low  con- 
centrations (0.5  mg  per  liter)  of  radiolabeled  phen- 
anthrene. Here,  mineralization  of  14C-labeled 
1H2NA  could  explain  the  incremental  14C02  pro- 
duced during  the  later  part  of  the  incubations. 
Accumulation  of  1H2NA  by  isolates  obtained  from 
enrichments  was  dependent  on  the  initial  phenan- 
threne concentration.  The  production  of  metabo- 
lites during  polycyclic  aromatic  hydrocarbon  bio- 
degradation is  discussed  with  regard  to  its  possible 


adaptive  significance  and  its  methodological  impli- 
cations. (Author's  abstract) 
W88-09963 


TRICHLOROETHYLENE  BIODEGRADATION 
BY  A  METHANE-OXIDIZING  BACTERIUM, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

C.  D.  Little,  A.  V.  Palumbo,  S.  E.  Herbes,  M.  E. 
Lidstrom,  and  R.  L.  Tyndall. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  4,  p  951-956,  April  1988.  4 
fig.,  22  ref. 

Descriptors:  'Trichloroethylene,  'Pollutants, 
'Groundwater  pollution,  'Chlorinated  hydrocar- 
bons, 'Biodegradation,  'Microbial  degradation, 
'Bacteria,  Water  pollution,  Biodegradation,  Me- 
tabolism, Groundwater,  Methanol,  Methane,  Ra- 
dioactive tracers,  Gas  chromatography,  Carcino- 
gens, Methanobacteria. 

Trichloroethylene  (TCE),  a  common  groundwater 
contaminant,  is  a  suspected  carcinogen  that  is 
highly  resistant  to  aerobic  degradation.  An  aero- 
bic, methane-oxidizing  bacterium  was  isolated  that 
degrades  TCE  in  pure  culture  at  concentrations 
commonly  observed  in  contaminated  groundwater. 
Strain  46-1  a  type  I  methanotropic  bacterium,  de- 
graded TCE  if  grown  on  methane  or  methanol, 
producing  C02  and  water-soluble  products.  Gas 
chromatography  and  C14  radiotracer  techniques 
were  used  to  determine  the  rate,  methane  depend- 
ence, and  mechanism  of  TCE  degradation.  TCE 
biodegradation  by  strain  46-1  appears  to  be  a  co- 
metabolic  process  that  occurs  when  the  organism 
is  actively  metabolizing  a  suitable  growth  substrate 
such  as  methanol  or  methane.  It  is  proposed  that 
TCE  biodegradation  by  methanotrophs  occurs  by 
formation  of  TCE  epoxide,  which  breaks  down 
spontaneously  in  water  to  form  dichloroacetic  and 
glyoxylic  acids  and  one  carbon  products.  (Author's 
abstract) 
W88-09964 


TRANSFER  AND  OCCURRENCE  OF  LARGE 
MERCURY  RESISTANCE  PLASMIDS  IN 
RIVER  EPILITHON, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
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PHENOTYPIC  AND  GENOTYPIC  COMPARI- 
SON OF  ESCHERICHIA  COLI  FROM  PRIS- 
TINE TROPICAL  WATERS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09966 


ANAEROBIC  MICROBIAL  DISSOLUTION  OF 
TRANSITION  AND  HEAVY  METAL  OXIDES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

A.  C.  Francis,  and  C.  J.  Dodge. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  4,  p  1009-1014,  April  1988. 

4  tab,  29  ref.  U.S.  Department  of  Energy  Grant 

DE-AC02-76CH0O016. 

Descriptors:  'Industrial  wastes,  'Microbial  degra- 
dation, 'Path  of  pollutants,  'Fate  of  pollutants, 
'Clostridium,  'Heavy  metals,  Pollutants,  Metal 
Oxides,  Bacteria,  Metabolism,  Biodegradation,  Hy- 
drogen ion  concentration,  Cadmium,  Copper, 
Lead,  Zinc,  Iron,  Manganese,  Cobalt,  Nickel,  Coal 
cleaning,  Mine  wastes. 

Anaerobic  microbial  dissolution  of  several  crystal- 
line, water-insoluble  forms  of  metal  oxides  com- 
monly associated  with  the  waste  from  energy  pro- 
duction was  investigated.  An  anaerobic  N-fixing 
Clostridium  sp.  with  acetic,  butyric,  and  lactic  acid 
fermentation  pattern,  isolated  from  coal-cleaning 
waste,  solubilized  Fe203  and  Mn02  by  direct  en- 
zymatic reduction;  CdO,  CuO,  PbO,  and  ZnO 
were  solubilized  by  direct  action  due  to  the  pro- 
duction of  metabolites  and  the  lowering  of  the  pH 
of  the  growth  medium.  Extracellular  heat  labile 


Sources  Of  Pollution — Group  5B 

components  of  the  cell-free  spent  medium  obtained 
from  culture  without  oxides  solubilized  a  signifi- 
cant amount  of  Fe203  (1.7  micromol);  however, 
direct  contact  with  the  bacterial  cells  resulted  in 
the  complete  dissolution  (4.8  micromol)  of  the 
oxide.  Under  identical  conditions,  the  cell-free 
spent  medium  solubilized  only  a  small  amount  of 
Mn02  (0.07  micromol),  whereas  2.3  micromol  of 
the  oxide  was  solubilized  by  direct  bacterial  con- 
tact. Reduction  of  Fe203  and  Mn02  by  Clostridi- 
um spp.  proceeds  at  different  rates  and,  possibly, 
by  different  enzymatic  systems.  Fe(III)  and 
Mn(IV)  oxides  appear  to  be  used  as  sinks  for  excess 
electrons  generated  from  glucose  fermentation, 
since  there  is  no  apparent  increase  in  the  growth  of 
the  bacterium  concomitant  with  the  reduction  of 
the  oxides.  Dialysis  bag  experiments  with  Co203 
indicate  that  there  is  a  slight  dissolution  of  Co  (0.16 
micromol)  followed  by  precipitation  or  biosorp- 
tion.  Although  Mn02,  Pb02,  and  Ni203  may  un- 
dergo reductive  dissolution  from  a  higher  to  a 
lower  oxidation  state,  dissolution  by  direct  or  indi- 
rect action  was  not  observed.  Also,  Cr02  and  NiO 
were  not  solubilized  by  direct  or  indirect  action. 
Significant  amounts  of  solubilized  Cd,  Cu,  and  Pb 
were  immobilized  by  the  bacterial  biomass,  and  the 
addition  of  Cu  (+-I-)  inhibited  the  growth  of  the 
bacterium.  (Author's  abstract) 
W88-09967 


WET  WEATHER  WATER  QUALITY  MODEL- 
ING, 

Texas  Univ.  at  Dallas,  Richardson.  Center  for  En- 
vironmental Studies. 
For  primary  bibliographic  entry  see  Field  4C. 
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NONPOINT    SOURCE    POLLUTION    MONI- 
TORING PROGRAM  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
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INTERACTION  OF  SELENATE  AND  SELE- 
NITE  WITH  SELECTED  FRESHWATER  SEDI- 
MENTS, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2H. 
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IMPACTS  OF  SEWAGE  EFFLUENT  ON  TREE 
SURVIVAL,  WATER  QUALITY  AND  NUTRI- 
ENT REMOVAL  IN  COASTAL  PLAIN 
SWAMPS, 

North  Carolina   Univ.   at  Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 
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NITRATE  RETENTION  AS  IT  AFFECTS 
GROUNDWATER  POLLUTION  IN  MID-AT- 
LANTIC SOILS, 

Delaware  Univ.,  Newark.  Dept.  of  Plant  Science. 
D.  L.  Sparks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-164322/ 
AS.  Price  code:  A04  in  paper  copy;  A01  in  micro- 
fiche. Completion  Report,  September  1987.  46  p, 
12  fig,  3  tab,  88  ref.  Contract  No.  USGS  14-08- 
0001-G1140. 

Descriptors:  'Path  of  pollutants,  'Nitrates, 
'Groundwater  pollution,  'Soil  types,  Mid-Atlantic 
region,  Anions,  Anion  exchange  capacity,  Poten- 
tiometric  titration,  Soil  adsorption,  Adsorption  ki- 
netics, Water  pollution  sources,  Electrostatic  at- 
traction. 

Nitrate  retention  (N03)  as  it  affects  groundwater 
pollution  was  investigated  on  nine  major  Mid- 
Atlantic  soil  types.  Objectives  of  this  study  were  to 
determine  the  magnitude  and  rate  of  N03  reten- 
tion; and,  the  effect  of  anion  competition  on  N03 
retention.  The  soils  had  a  wide  range  in  organic 
matter,  clay  and  oxide  content.  Charge  properties 
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including  anion  exchange  capacity  (AEC)  and 
point  of  zero  salt  effect  (PZSE)  were  determined 
by  Mg-Ba  exchange  and  potentiometric  titration, 
respectively.  The  PZSE  values  were  low  indicat- 
ing little  anion  adsorption  capacity  while  AEC 
values  were  often  significant  and  increased  with 
profile  depth  as  oxide  and  clay  contents  increased. 
Kinetics  of  N03  retention  and  release  and  the 
effect  of  competitive  anions  on  N03  retention 
were  investigated  at  pH  4.0,  5.5,  and  7.0  using  a 
stirred  flow  method.  Nitrate  retention  was  highest 
at  pH  4.0  and  was  strongly  correlated  with  clay 
and  oxide  contents.  The  adsorption  kinetics  were 
rapid  and  completely  reversible  indicating  the 
N03  adsorption  mechanism  is  electrostatic.  Sever- 
al soils  including  the  Cecil,  Dothan,  and  Mata- 
peake  adsorbed  considerable  N03  at  pH  4.0  while 
the  Evesboro  soil  adsorbed  little  N03.  Whenever 
S04  was  present,  N03  retention  significantly  de- 
creased and  was  even  depressed  when  CI  was 
added.  (USGS) 
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EFFECTS  OF  TILLAGE  SYSTEM,  CROP  RESI- 
DUE LEVEL,  AND  FERTILIZER  APPLICA- 
TION TECHNIQUE  ON  LOSSES  OF  PHOS- 
PHORUS AND  PESTICIDES  FROM  AGRICUL- 
TURAL LANDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
S.  Mostaghimi,  V.  O.  Shanholtz,  T.  A.  Dillaha,  A. 
L.  Kenimer,  and  B.  B.  Ross. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  163837/ 
AS.  Price  codes:  A05  in  paper  copy;  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  157,  September  1987.  74  p,  9 
fig,  17  tab,  39  ref,  append. 

Descriptors:  *Best  management  practices,  'Virgin- 
ia, 'Rainfall  simulator,  No-till,  Conventional  till- 
age, Atrazine,  2,4-D,  Phosphorus,  Application 
technique,  Crop  residue  level,  Pesticide  residues, 
Water  pollution  sources. 

A  rainfall  simulator  was  used  to  study  the  effec- 
tiveness of  three  best  management  practices  -  no- 
till,  residue  level  and  fertilizer  application  tech- 
nique. Simulated  rainfall  was  applied  to  12  experi- 
mental field  plots,  each  0.01  ha  in  size.  The  plots 
were  divided  into  conventional  and  no-tillage  sys- 
tems. During  phase  I  of  the  study,  the  effectiveness 
of  two  fertilizer  application  methods  -  subsurface 
injection  and  surface  application  -  were  investigat- 
ed for  the  two  tillage  systems.  In  phase  II,  three 
crop  residue  levels  -  0,  750,  and  1500  kg/ha  -  were 
studied  within  each  tillage  system.  Nitrogen  and 
phosphorus  fertilizers  were  applied  at  rates  of  147 
and  46  kg/ha,  respectively.  Atrazine  and  2,4-D 
were  applied  at  the  rates  of  2.24  and  0.56  kg/ha, 
active  ingredient,  respectively.  Fertilizer  and  her- 
bicide were  applied  24  to  48  hours  before  the  start 
of  rain  simulation.  No-till  was  very  effective  in 
reducing  runoff  and  sediment  losses.  No-till  with 
high  residue  level  produced  the  greatest  reductions 
in  runoff  and  sediment  losses,  and  the  highest 
reduction  for  both  runoff  (92%)  and  sediment 
(98%)  occurred  with  no-till  and  1500  kg/ha  crop 
residue  level.  The  injection  fertilization  method 
reduced  O-P  losses  by  39%  for  no-till  and  35%  for 
conventional  tillage.  Reductions  in  T-P  losses  due 
to  no-till  were  89%  and  91%  for  surface  and 
injection  fertilizer  application  methods,  respective- 
ly. Averaged  across  all  fertilizer  treatments,  an 
equivalent  of  0.9%  and  8.9%  of  the  total-P  fertiliz- 
er applied  to  the  plots  was  lost  from  no-till  and 
conventional  tillage  plots,  respectively.  Concentra- 
tions of  atrazine  and  2,4-D  in  runoff  and  sediment 
were  greater  from  the  no-till  plots  than  from  the 
conventional  plots,  but  total  losses  were  less. 
Water  was  the  major  carrier  for  both  herbicides, 
although  the  concentration  of  2,4-D  in  sediment 
was  higher  than  that  of  water.  Averaged  over  all 
plots,  the  atrazine  losses  were  2.9%  of  the  applied 
amount  for  conventional  tillage  and  0.3%  for  no- 
tillage.  The  corresponding  values  for  2,4-D  were 
0.3%  and  0.02.  (USGS) 
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EFFECTIVENESS  OF  BMPS  FOR  STORM- 
WATER  MANAGEMENT  IN  URBANIZED  WA- 
TERSHEDS, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Dept.  of  Civil  Engineering. 
C.  Y.  Kuo,  G.  V.  Loganathan,  W.  E.  Cox,  S.  P. 
Shrestha,  and  K.  J.  Ying. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-167309/ 
AS.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
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fig,   16  tab,   39  ref.  State  Project  No.  238768-7. 

Descriptors:  "Best  management  practices,  'Simula- 
tion analysis,  'Virginia,  Hydrographs,  Model  stud- 
ies, Drainage  area  simulation,  Upper  Holmes  run 
watershed,  Urban  watersheds,  Stormwater  man- 
agement, Water  shed  management,  Water  pollu- 
tion sources. 

The  Illinois  Urban  Area  Simulator  (ILLUDAS) 
has  been  modified  for  continuous  simulation  and  a 
water  quality  module  has  been  added  to  it.  The 
continuous  simulation  model  updates  the  Anteced- 
ent Moisture  Condition  (AMC)  based  on  the  rain- 
fall information  up  to  120  hours  prior  to  the  begin- 
ning of  a  storm  and  the  information  on  the  number 
of  dry  days  between  storms  is  utilized  to  compute 
the  pollutant  build-up  which  also  depends  on  the 
street  sweeping  interval.  The  water  quality  module 
utilizes  the  dust  and  dirt  method  of  STORM  to 
compute  pollutant  accumulated  on  the  watershed 
surface.  Pollutant  washoff  is  then  computed  based 
on  the  assumption  of  first-order  kinetics.  Features 
have  been  added  to  simulate  the  effect  of  BMP 
structures.  An  optimization  scheme  has  been 
adopted  to  optimally  size  and  locate  the  detention 
structure  within  the  watershed.  The  model  has 
been  verified  using  the  observed  data  from  the 
Upper  Holmes  Run  Watershed  in  Northern  Vir- 
ginia and  a  hypothetical  watershed,  basin  Alpha, 
originally  described  in  ILLUDAS.  An  institutional 
framework  for  urban  stormwater  management  is 
delineated.  The  role  of  federal,  state,  and  local 
agencies  in  urban  stormwater  management  is  dis- 
cussed. (USGS) 
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POWERBOAT  ENGINE  DISCHARGES  AS  A 
NUTRIENT  SOURCE  IN   HIGH-USE   LAKES, 

Idaho  Univ.,  Moscow.  Dept.  of  Fish  and  Wildlife. 
D.  Hallock,  and  C.  M.  Falter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-186333/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Idaho  Water  Resources  Research  Institute, 
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pounds, Nitrogen  oxides,  Idaho,  Twin  Lakes. 

Modern  internal  combustion  engines  burn  fuels 
containing  various  nitrogen  and  phosphorus  com- 
pounds as  additives,  eg,  alkyl  phosphate,  amine 
phosphate,  etc.  Nitrogen  oxides  are  also  formed 
from  atmospheric  gases  during  the  combustion 
process.  In  the  case  of  marine  engines,  exhaust 
gases  and  incompletely  burned  fuel  and  oil  are 
discharged  directly  into  the  water.  In-situ  enclo- 
sure experiments  were  conducted  to  quantify  nitro- 
gen and  phosphorus  additions  and  the  biological 
responses  from  two-  and  four-cycle  outboard  en- 
gines. The  modern  two-cycle  outboard  engine  pro- 
duced 300  mg  total  nitrogen  and  1.0  mg  total 
phosphorus  per  liter  fuel  consumed.  The  1970  un- 
tuned two-cycle  outboard  produced  180  mg  N  and 
0.9  mg  P  and  the  new  four-cycle  outboard  pro- 
duced 90  mg  N  and  0.0  mg  P  per  liter  fuel  con- 
sumed. The  untuned  two-cycle  outboard  con- 
sumed about  three  times  as  much  fuel  as  the  other 
two  engines.  The  biological  response  was  moder- 
ate considering  the  concentrated  nature  of  the 
tests.  A  motorboat  census  was  conducted  on  Twin 
Lakes,  Kootenai  County,  Idaho,  throughout  the 
1986  boating  season  and  annual  fuel  consumption 
was  estimated.  Phosphorus  and  nitrogen  loading  to 
Twin  Lakes  from  motorboat  engine  discharges 
were  calculated  and  are  low  when  compared  to 
loading  from  other  sources.  (USGS) 
W88-10035 
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ANALYTICALLY-DERIVED  SENSITIVITIES 
IN  ONE-DIMENSIONAL  MODELS  OF 
SOLUTE  TRANSPORT  IN  POROUS  MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

D.  S.  Knopman. 
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86-605,  1987.  97  p,  1  tab,  4  ref,  append. 

Descriptors:  'Model  studies,  'Solute  transport, 
'Path  of  pollutants,  'Groundwater  movement, 
•Computer  programs,  Sensitivity  analysis,  Porous 
media,  FORTRAN,  Advection-dispersion  equa- 
tion, Parameter  estimation. 

Analytically-derived  sensitivities  are  presented  foi 
parameters  in  one-dimensional  models  of  solute 
transport  in  porous  media.  Sensitivities  were  de- 
rived by  direct  differentiation  of  closed  form  solu- 
tions for  each  of  the  models,  and  by  a  time  integral 
method  for  two  of  the  models.  Models  are  based 
on  the  advection-dispersion  equation  and  include 
adsorption  and  first-order  chemical  decay.  Bound 
ary  conditions  considered  are:  a  constant  step  input 
of  solute,  constant  flux  input  of  solute,  and  expon 
entially  decaying  input  of  solute  at  the  upstreair 
boundary.  A  zero  flux  is  assumed  at  the  down 
stream  boundary.  Initial  conditions  include  a  con 
stant  and  spatially  varying  distribution  of  solute 
One  model  simulates  the  mixing  of  solute  in  ai 
observation  well  from  individual  layers  in  a  multi 
layer  aquifer  system.  Computer  programs  produa 
output  files  compatible  with  graphics  software  ii 
which  sensitivities  are  plotted  as  a  function  o 
either  time  or  space.  (USGS) 
W88-10048 


CALIBRATION  OF  A  DISSOLVED-SOLIDi 
MODEL  FOR  THE  YAMPA  RIVER  BASIN  BE 
TWEEN  STEAMBOAT  SPRINGS  AND  MAY 
BELL,  NORTHWESTERN  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re 

sources  Div. 

R.  S.  Parker,  and  D.  W.  Litke. 

Available   from   the   OFSS,   USGS,    Box   2542! 

Lakewood,  CO  80225.  USGS  Water-Resources  In 

vestigations  Report  86-4190,  1987.  36  p,  16  fig,  1 

tab,  9  ref. 

Descriptors:  'Model  studies,  'Water  quality,  'Col 
orado,  'Yampa  River,  'Water  pollution  source! 
'Mine  drainage,  Coal  mining,  Streamflow,  Streat 
discharge. 

The  cumulative  effects  of  changes  in  dissolve 
solids  from  a  number  of  coal  mines  are  needed  t 
evaluate  effects  on  downstream  water  use.  / 
model  for  determining  cumulative  effects  c 
streamflow,  dissolved-solids  concentration,  an 
dissolved-solids  load  was  calibrated  for  the  Yamp 
River  and  its  tributaries  in  northwestern  Colorad( 
The  model  uses  accounting  principles.  It  estal 
lishes  nodes  on  the  stream  system  and  sums  wate 
quantity  and  quality  from  node  to  node  in  th 
downstream  direction.  The  model  operates  on 
monthly  time  step  for  the  study  period  that  ii 
eludes  water  years  1976  through  1981.  Output 
monthly  mean  streamflow,  dissolved-solids  coi 
centration,  and  dissolved-solids  load.  Streamflo' 
and  dissolved  solids  data  from  streamflow-gagin 
stations  and  other  data-collection  sites  were  use 
to  define  input  data  sets  to  initiate  and  to  calibrai 
the  model.  The  model  was  calibrated  at  four  nodi 
and  generally  was  within  10%  of  the  observe 
values.  The  calibrated  model  can  compute  changi 
in  dissolved-solids  concentration  or  load  resultin 
from  the  cumulative  effects  of  new  coal  mines  < 
the  expansion  of  old  coal  mines  in  the  Yam[ 
River  basin.  (USGS) 
W88-10050 


SURFACE  WATER-QUALITY  CHARACTER!! 
TICS  IN  THE  UPPER  NORTH  FORK  GUNN 
SON  RIVER  BASIN,  COLORADO, 

Geological   Survey,   Lakewood,  CO.   Water  R 

sources  Div. 

J.  M.  Norris. 

Available   from   the   OFSS,   USGS,   Box   2542 

Lakewood,  CO  80225.  USGS  Water-Resources  I 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


vestigations  Report  86-4152,  1987.  42  p,  12  fig,  20 
tab,  5  ref. 

Descriptors:  'Water  quality,  *Gunnison  River, 
•Colorado,  "Hydrological  data  collections,  ♦Sur- 
face water,  Dissolved  constituents,  Trace  elements. 

Analyses  of  water-quality  data  collected  during 
1982  and  1983  in  the  upper  North  Fork  Gunnison 
River  basin  indicate  that  dissolved-solids  concen- 
trations are  relatively  small,  with  a  mean  value 
near  97  ml/g  per  liter.  Most  major  dissolved  con- 
stituents also  had  small  measured  concentrations 
throughout  the  study  area.  Trace-element  concen- 
trations generally  were  small;  however,  total-iron 
concentration  generally  was  large  in  the  area  with 
a  mean  concentration  of  about  8,250  micrograms 
per  liter.  The  cause  of  this  larger  iron  concentra- 
tion probably  is  related  to  the  local  geology. 
Paonia  Reservoir,  located  on  Muddy  Creek,  great- 
ly reduced  suspended-sediment  and  trace-element 
concentrations.  The  reservoir  had  only  a  slight 
effect  on  major  dissolved-constituent  concentra- 
tions. Analyses  of  alkalinity,  sulfate,  and  dissolved- 
solids  concentrations  indicated  that  little,  if  any, 
changes  in  water  quality  occur  as  a  result  of  coal 
mining;  however,  more  data  are  needed  to  make 
more  definite  conclusions.  Sulfate  concentrations 
increased  slightly  downstream  through  the  mined 
area;  however,  with  the  small  concentrations  meas- 
ured and  limited  quantity  of  data,  the  source  of  the 
increased  sulfate  could  not  be  determined.  (USGS) 
W88- 10051 


HYDROLOGY  OF  THE  WHITE  TAIL  BUTTE 
AREA,  NORTHERN  CAMPBELL  COUNTY, 
WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-10052 


EFFECT  OF  URBANIZATION  ON  THE 
WATER  RESOURCES  OF  EASTERN  CHESTER 
COUNTY,  PENNSYLVANIA, 

Geological    Survey,    Malvern,    PA.    Water    Re- 
sources Div. 
R.  A.  Sloto. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  87-4098,  1987.  131  p,  41  fig,  31 
tab,  55  ref. 

Descriptors:  "Urban  hydrology,  *Urban  runoff, 
•Water  pollution  sources,  *  Pennsylvania,  *Water 
quality,  Groundwater,  Urbanization,  Organic  com- 
pounds, Chester  County. 

The  effects  of  human  activities  on  the  water  re- 
sources of  a  207-square-mile  area  of  eastern  Ches- 
ter County,  Pennsylvania,  were  evaluated.  The 
most  serious  consequence  of  urbanization  is  the 
contamination  of  groundwater  by  volatile  organic 
compounds,  which  were  detected  in  39  percent  of 
70  wells  sampled.  Total  phenol  was  detected  in  28 
percent  of  54  wells  sampled.  A  few  pesticides  and 
base-neutral  compounds  were  detected  in  small 
concentrations.  Concentrations  of  chloride  as  high 
as  2,100  milligrams  per  liter  were  found  in  a  well  at 
a  former  highway-salt-storage  site.  Wells  downgra- 
dient  from  the  Pennsylvania  Turnpike  in  carbonate 
rock  had  elevated  chloride  concentrations.  The 
growth  of  public  water  and  sewer  system  has 
resulted  in  a  significant  interbasin  transfer  of  water; 
estimates  for  1984  range  from  a  net  loss  of  630 
million  gallons  in  the  Valley  Creek  basin  to  a  net 
gain  of  783  million  gallons  in  the  Chester  Creek 
basin.  Groundwater  seepage  to  sewers  is  substan- 
tial and  can  be  as  much  as  4.5  million  gallons  per 
day.  Land  use  changes  in  10  selected  subbasins 
were  quantified  and  related  to  benthic-invertebrate 
diversity  index.  Subbasins  that  had  a  greater 
change  in  land  use  had  a  greater  increase  in  diver- 
sity index.  Subbasins  that  had  a  greater  change  in 
land  use  had  a  greater  increase  in  diversity  index. 
The  increase  may  result  from  the  banning  of  per- 
sistent pesticides  such  as  DDT,  to  a  decreasing  use 
of  pesticides  in  urban  subbasins,  and/or  the  flush- 
ing or  burial  of  older,  pesticide-contaminated  sedi- 
ment. (USGS) 
W88- 10054 


HYDROLOGY  OF  AREA  53,  NORTHERN 
GREAT  PLAINS  AND  ROCKY  MOUNTAINS 
COAL  PROVINCES,  COLORADO,  WYOMING, 
AND  UTAH, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-10055 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  MINIDOKA  IRRIGATION  DISTRICT, 
SOUTH-CENTRAL  IDAHO,  JUNE  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-10057 


DISCHARGE  AND  WATER  QUALITY  OF 
SPRINGS  IN  ROAN  AND  PARACHUTE 
CREEK  BASINS,  NORTHWESTERN  COLORA- 
DO, 1981-83, 

Geological  Survey,  Grand  Junction,  CO.  Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  2K. 

W88-10062 


DETERMINATION  OF  BENTHIC-INVERTE- 
BRATE INDICES  AND  WATER-QUALITY 
TRENDS  OF  SELECTED  STREAMS  IN  CHES- 
TER COUNTY,  PENNSYLVANIA,  1969-80, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10063 


SURFACE-WATER-QUALITY  ASSESSMENT 
OF  THE  UPPER  ILLINOIS  RIVER  BASIN  IN 
ILLINOIS,  INDIANA,  AND  WISCONSIN: 
PROJECT  DESCRIPTION, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

D.  M.  Mades. 

Available   from   the   OFSS,   USGS,    Box   25425, 

Lakewood,  CO  80225.  USGS  Open-File  Report 

87-473,  1987.  35  p,  6  fig,  2  tab,  51  ref. 

Descriptors:  *Water  quality,  *Hydrologic  data  col- 
lections, 'Surface  water,  'Water  quality,  Planning, 
Regional  analysis,  Illinois  River  basin,  Eutrophica- 
tion,  Illinois,  Indiana,  Sediment  chemistry,  Sedi- 
ment discharge,  Trace  elements,  Water  pollution 
control,  Wisconsin. 

In  1986,  the  U.S.  Geological  Survey  began  a  Na- 
tional Water-Quality  Assessment  program  to  pro- 
vide nationally  consistent  descriptions  of  the  cur- 
rent status  of  water  quality;  to  define,  where  possi- 
ble, trends  in  water  quality;  and  to  describe  the 
relation  between  water  quality  and  natural  and 
land-use  factors.  The  program  presently  is  in  a 
pilot  phase  that  will  test  and  modify,  as  necessary, 
concepts  and  approaches  in  preparation  for  future 
full  implementation  of  the  program.  The  upper 
Illinois  River  basin  in  one  of  four  basins  selected  to 
test  the  concepts  and  approaches  of  the  surface- 
water-quality  element  of  the  national  program. 
The  basin  drains  10,949  square  miles  of  Illinois, 
Indiana,  and  Wisconsin.  Land  use  is  predominantly 
agricultural;  about  75  percent  is  cultivated  primari- 
ly for  production  of  corn  and  soybeans.  About  1 3 
percent  of  the  basin  is  urban  area,  most  of  which  is 
located  in  the  Chicago  metropolitan  area,  and 
about  7  million  people  live  in  the  basin.  Many  of 
the  major  water-quality  issues  in  the  basin  are 
related  to  sediment,  nutrients,  and  potentially  toxic 
inorganic  and  organic  constituents.  Occurrences  of 
these  constituents  in  the  rivers  and  lakes  within  the 
basin  may  adversely  affect  the  water's  suitability 
for  aquatic  life  and  recreation  and,  through  the 
consumption  of  fish,  human  health.  (USGS) 
W88-10066 


PESTICIDE    DATA    FOR    SELECTED    WYO- 
MING STREAMS,  1976-78, 
Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
D.  L.  Butler. 
Available   from   the   OFSS,   USGS,    Box   25425, 


Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  83-4127,  1987.  41  p,  1  fig,  10 
tab,  9  ref. 

Descriptors:  •Organophosphorus  pesticides,  'Her- 
bicides, 'Polychlorinated  biphenyls,  *Data  collec- 
tions, 'Organochlorine  insecticides,  Water  quality, 
Streams,  Toxicity,  Polychlorinated  napthalenes, 
North  Platte  River,  Wind  River,  Bighorn  basin, 
Bear  River,  Green  River  basin,  Powder  River, 
Picloram,  Dicamba. 

In  1976,  the  U.S.  Geological  Survey,  in  coopera- 
tion with  the  Wyoming  Department  of  Agricul- 
ture, started  a  monitoring  program  to  determine 
pesticide  concentrations  in  Wyoming  streams.  This 
program  was  incorporated  into  the  water-quality 
data-collection  system  already  in  operation.  Sam- 
ples were  collected  at  20  sites  for  analysis  of  vari- 
ous insecticides,  herbicides,  polychlorinated  bi- 
phenyls, and  polychlorinated  napthalenes.  The  re- 
sults through  1978  revealed  small  concentrations  of 
pesticides  in  water  and  bottom-material  samples 
were  DDE  (39  percent  of  the  concentrations  equal 
to  or  greater  than  the  minimum  reported  concen- 
trations of  the  analytical  methods),  DDD  (20  per- 
cent), dieldrin  (21  percent),  and  polychlorinated 
biphenyls  (29  percent).  The  herbicides  most  com- 
monly found  in  water  samples  were  2,4-D  (29 
percent  of  the  concentrations  equal  to  or  greater 
than  the  minimum  reported  concentrations  of  the 
analytical  method)  and  picloram  (23  percent). 
Most  concentrations  were  significantly  less  than 
concentrations  thought  to  be  harmful  to  freshwater 
aquatic  life  based  on  available  toxicity  data.  How- 
ever for  some  pesticides,  U.S.  Environmental  Pro- 
tection Agency  water-quality  criteria  for  freshwa- 
ter aquatic  life  are  based  on  bioaccumulation  fac- 
tors that  result  in  criteria  concentrations  less  than 
the  minimum  reported  concentrations  of  the  ana- 
lytical methods.  It  is  not  known  if  certain  pesti- 
cides were  present  at  concentrations  less  than  the 
minimum  reported  concentrations  that  exceeded 
these  criteria.  (USGS) 
W88-10067 


REGIONALIZED  VARIABLE  THEORY  AND 
THE  ASSESSMENT  OF  THE  CONSEQUENCES 
OF  UNCERTAINTY  IN  THE  OPTIMAL 
DESIGN  OF  WATER  QUALITY  SAMPLING 
NETWORKS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88- 10080 


ANALYSIS  OF  WATER  QUALITY  MODEL  UN- 
CERTAINTY USING  A  BAYESIAN  MONTE 
CARLO  METHOD, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental Health. 

For  primary  bibliographic  entry  see  Field  6A. 
W88-10081 


COMPUTER  SIMULATION  OF  ALDICARB 
MIGRATION  AND  DEGRADATION  IN  THE 
SAND  PLAIN  OF  CENTRAL  WISCONSIN, 

Wisconsin  Univ. -Madison.  Environmental  Toxicol- 
ogy Center. 
F.  A.  Jones. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708092.  Ph.D  Dissertation,  1987.  155 
p,  15  fig,  22  tab,  51  ref,  3  append. 

Descriptors:  'Path  of  pollutants,  'Aldicarb, 
'Model  studies,  'Groundwater  pollution,  'Insecti- 
cides, 'Water  quality,  'Computer  programs,  Math- 
ematical models,  Simulation  analysis,  Leaching, 
Agricultural  chemicals,  Agricultural  runoff,  Pesti- 
cides. 

An  unsaturated  zone  model  was  combined  with  a 
saturated  one  to  simulate  the  fate  of  aldicarb  be- 
tween application  and  degradation  to  nontoxic  res- 
idues in  the  groundwater  in  the  sand  plain  of 
central  Wisconsin.  Groundwater  quality  beneath 
agricultural  fields  was  monitored  to  provide  infor- 
mation on  the  transport  and  attenuation  of  aldi- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

carb.  Field  observations  and  simulations  indicate 
that  aldicarb  residues  are  still  entering  Wisconsin 
groundwater  under  present  use  practices.  Reduc- 
tion in  application  rate  and  delay  in  the  date  of 
application  by  28  days  reduced  the  amount  of 
residues  entering  the  groundwater.  But  these  meas- 
ures are  insufficient  to  prevent  leaching  of  aldicarb 
to  groundwater  in  concentrations  greater  than  the 
10  ppb  state  guideline.  The  linked  unsaturated  and 
saturated  zone  transport  model  furnishes  better 
estimates  of  the  percentage  of  applied  aldicarb 
entering  the  groundwater  and  the  rate  at  which  the 
aldicarb  residues  within  the  groundwater  attenu- 
ate. (Cremmins-AEPCO) 
W88-10082 


5C.  Effects  Of  Pollution 


IMPACT  OF  ACID  RAIN  AND  DEPOSITION 
ON  AQUATIC  BIOLOGICAL  SYSTEMS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  Committee  D-19  on  Water. 
A  Symposium  Sponsored  by  the  American  Society 
for  Testing  Material  Committee  D-19  on  Water, 
Bal  Harbour,  Florida,  October  29,  1984.  ASTM 
Special  Technical  Publication  No.  928,  1986.  114  p. 
Edited  by  Billy  G.  Isom,  Sally  D.  Dennis,  and 
John  M.  Bates. 

Descriptors:  "Acid  rain,  'Water  pollution  effects, 
•Aquatic  environment,  'Environmental  effects, 
Acidification,  Air  pollution,  Soil  contamination, 
Fish,  Toxicity,  Chemical  analysis,  Field  tests,  Sur- 
veys, Symposium. 

This  volume  brings  together  a  diverse  group  of 
papers  that  have  been  used  to  link  sources  of 
acidification  to  aquatic  biological  effects.  Air, 
water,  soil  (sediment),  toxicology,  and  biological 
papers  contribute  to  our  understanding  of  lake/ 
stream  acidification  processes  and  aquatic  biologi- 
cal effects  such  as  toxicity,  productivity,  and  diver- 
sity. Sections  that  describe  the  scope  and  organiza- 
tion of  the  assessment  and  a  list  of  policy-related 
questions  presented  in  the  context  of  an  Adiron- 
dack Mountain  and  New  York  regional  case  study 
are  of  particular  interest.  Fish  are  the  principal 
biotic  resource  considered  in  the  case  study.  Espe- 
cially discussed  are  the  uncertainties  of:  (1)  the 
inferential  process  of  relating  acid  deposition  to 
loss  of  fish  populations;  (2)  the  application  of  labo- 
ratory-derived, dose-response  functions  to  field  sit- 
uations; (3)  the  correlating  of  chemistry  to  fish 
field  surveys,  some  of  which  do  not  take  factors 
into  account  such  as  fishing  pressure,  historical 
stocking  practices,  habitat  changes,  etc.  that  are 
necessary  to  identify  the  contribution  of  acid-depo- 
sition effects.  The  conceptual  basis  for  an  environ- 
mental model  of  reduced  fishing  benefits  related  to 
acidification  is  addressed  also.  (See  W88-08961 
thru  W88-08969)  (Lantz-PTT) 
W88-08960 


ASSESSMENT  OF  AQUATIC  EFFECTS  DUE 
TO  ACID  DEPOSITION, 

Environmental  Protection  Agency,  Washington, 
DC. 

J.  L.  Malanchuk,  P.  A.  Mundy,  R.  J.  Nesse,  and  D. 
A.  Bennett. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  4-16,  3  fig,  1  tab,  18  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Aquatic  environment,  Assessments,  Planning, 
Data  interpretation. 

Increased  concern  over  the  impact  of  acid  deposi- 
tion on  natural  resources  has  caused  the  prolifera- 
tion of  substantial  research  in  the  area  of  effects. 
Often  overlooked  is  the  synthesis  of  this  vast  body 
of  information  into  a  coherent  picture  to  be  used 
for  assessment  and  policy  analysis.  Relationships 
among  research  projects  frequently  are  poorly  de- 
fined or  lacking,  and  problems  of  spatial  and  tem- 
poral resolution  are  abundant.  The  acquisition  and 
use  of  historical  data,  for  example,  water  quality 


and  fish  stocking  data,  to  determine  trends  over 
time  is  problematical.  Assessments  of  aquatic  ef- 
fects will  be  made  in  1985,  1987,  and  1989  under 
the  National  Acid  Precipitation  Assessment  Pro- 
gram. A  procedure  is  presented  which  attempts  to 
organize  existing  information  over  space  and  time. 
Problems  are  highlighted  and  information  needs 
made  apparent.  (See  also  W88-08960)  (Author's 
abstract) 
W88-08961 


PRELIMINARY  ASSESSMENT  OF  THE  IM- 
PORTANCE OF  LITTORAL  AND  BENTHIC 
AUTOTROPHIC  COMMUNITIES  IN  ACIDIC 
LAKES, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-08962 


EFFECTS  OF  SHORT-TERM  AND  CONTINU- 
OUS EXPERIMENTAL  ACIDD7ICATION  ON 
BIOMASS  AND  PRODUCTIVITY  OF  RUN- 
NENG  WATER  PERIPHYTIC  ALGAE, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

L.  Parent,  M.  Allard,  D.  Planas,  and  G.  Moreau. 
IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  28-41,  4  fig,  3  tab,  46  ref. 

Descriptors:  'Stream  biota,  'Water  pollution  ef- 
fects, 'Algae,  'Acidification,  'Simulation  analysis, 
'Biomass,  'Periphyton,  'Acid  rain,  'Primary  pro- 
ductivity, 'Epiphytes,  Hydrogen  ion  concentra- 
tion, Sulfuric  acid. 

The  effect  of  short-term  and  continuous  acidifica- 
tion on  the  primary  production  and  biomass  of 
periphyton  was  studied  in  seminatural  conditions 
using  an  experimental  device  simulating  streams 
ecosystems.  After  allowing  periphytic  algae  to  col- 
onize unglazed  ceramic  tiles  for  4  to  6  weeks  under 
natural  conditions,  the  pH  of  the  water  was  low- 
ered with  sulfuric  acid  (H2S04)  from  6.5  to  6.7  to 
4  to  4.6  for  short  periods  (12  to  72  h)  or  long 
periods  (continuous  acidification,  84  days).  During 
short-term  acidification,  in  all  the  experiments  but 
one,  there  was  a  significant  increase  (up  to  2.6 
times  as  compared  to  the  control)  of  the  primary 
production  and  specific  activity  in  the  first  12  h, 
followed  by  a  significant  decrease  and  slow  recov- 
ery from  48  h  until  the  end  of  the  experiment.  If 
acidification  is  continuous,  primary  production  and 
specific  activity  are  significantly  higher  (between 
10  to  15  times  that  of  the  control)  in  acidified 
channels,  either  with  or  without  aluminum,  by 
Day  33  and  until  the  end.  Biomass  stayed  constant 
or  decreased  in  short-term  acidification  and  in- 
creased (from  10  to  15  times)  in  continuous  acidifi- 
cation. (See  also  W88-08960)  (Author's  abstract) 
W88-08963 


RELATIONSHIPS  OF  SPATIAL  GRADIENTS 
OF  PRIMARY  PRODUCTION,  BUFFERING 
CAPACITY,  AND  HYDROLOGY  IN  TURKEY 
LAKES  WATERSHED, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08964 


SIZE-DEPENDENT  SENSITIVITY  OF  THREE 
SPECIES  OF  STREAM  INVERTEBRATES  TO 
PH  DEPRESSION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-08965 


LINKING  AUTOMATED  BIOMONITORING 
TO  REMOTE  COMPUTER  PLATFORMS 
WITH  SATELLITE  DATA  RETRIEVAL  IN 
ACIDIFIED  STREAMS, 

Tennessee     Technological      Univ.,      Cookeville. 
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Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
E.  L.  Morgan,  K.  W.  Eagleson,  T.  P.  Weaver,  and 
B.  G.  Isom. 

IN:  Impact  of  Acid  Rain  and  Deposition  on  Aquat- 
ic Biological  Systems.  A  Symposium  Sponsored  by 
the  American  Society  for  Testing  Material  Com- 
mittee D-19  on  Water,  Bal  Harbour,  Florida,  Octo- 
ber 29,  1984.  ASTM  Special  Technical  Publication 
No.  928,  1986.  p  84-91,  1  fig,  8  ref. 

Descriptors:  'Acid  rain  effects,  'Water  pollution 
effects,  'Monitoring,  'Remote  sensing,  'Acidic 
waters,  'Streams,  Satellite  technology,  Automa- 
tion, Biological  studies,  Fish  physiology,  Water 
quality  control,  Networks,  Computers. 

Recent  advances  in  site-specific  detection  of  physi- 
ological responses  in  fish  to  continuous  stream 
flows  now  complement  surveillance  programs  uti- 
lizing remote  automated  water  quality  monitoring 
stations.  Developments  in  automated  biosensing 
provide  methods  for  measuring  in  situ  fish  breath- 
ing rate  changes  to  stream  episodes  and  add  a  real- 
time biological  monitoring  dimension  to  remote 
water  quality  networks  incorporating  automated 
data  collection  platforms  and  satellite  data  retrieval 
options.  In  meeting  the  objective  of  developing 
automated  biosensing  capabilities  for  remote  moni- 
toring, a  series  of  field  trials  was  designed  to  test 
various  configurations  of  in  situ  fish-holding  cham- 
bers, breathing  rate  detectors,  and  system  interface 
to  streamside  water  quality  data  collection  plat- 
forms for  satellite  data  retrieval.  Results  were  used 
to  design  groups  of  automated  biosensing  devices 
for  detecting  rainbow  trout  breathing  rate  re- 
sponses and  to  implement  eight  units  at  each  of 
two  data  collection,  platform-equipped,  water 
quality  stations  located  along  a  stream  subject  to 
acid  precipitation  influences  in  the  Southern  Appa- 
lachian Mountains.  Remote  stations  are  being 
maintained  for  real-time  data  needs  as  a  part  of  the 
5-year  Acid  Precipitation  Mitigation  Program  initi- 
ated in  1985  by  the  U.S.  Fish  and  Wildlife  Service 
to  evaluate  stream  ecological  responses  to  regulat- 
ed liming  operations.  (See  also  W88-089600  (Au- 
thor's abstract) 
W88-08967 


CONSIDERATION  OF  TOTAL  ION  COMPOSI- 
TION IN  DESIGNING  TOXICITY  TESTS 
USING  ALUMINUM  SALTS  AND  MINERAL 
ACIDS, 

ADVENT  Group,  Brentwood,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-08968 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08986 


HUMIC  SUBSTANCES  REDUCE  BIOAVAILA- 
BILITY AND  TOXICITY  OF  CONTAMINANTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09036 


APPROACHES  TO  THE  ASSESSMENT  OF  IN- 
JURIES TO  SOIL  ARISING  FROM  DIS- 
CHARGES OF  HAZARDOUS  SUBSTANCES 
AND  OIL, 

Battelle  Pacific  Northwest  Labs.'  Richland,  WA. 
P.  Van  Voris,  G.  W.  Dawson,  J.  K.  Fredrickson, 
D.  A.  Cataldo,  and  L.  E.  Rogers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011629. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
June  1987.  47  p,  1  fig,  64  ref,  append.  Contract  No. 
DE-AC06-76RL01830. 

Descriptors:  'Soil  contamination,  'Environmental 
impact  statement,  'Leaching,  'Hazardous  wastes, 
'Oil,  Soil  physical  properties,  Path  of  pollutants, 
Soil  properties,  Soil  porosity,  Soil  stability,  Vege- 
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tation,  Soil  bacteria,  Soil  water  potential,  Food 
chains,  Baseline  studies. 

This  report  provides  useful  information  for  natural 
resource  damage  assessment  involving  potential 
injury  to  the  soil  portion  of  the  geologic  resource. 
It  supplies  descriptive  information  on  methods  for 
determining  the  nature  and  magnitude  of  injury  to 
soil  chemical,  physical,  and  biological  characteris- 
tics, as  well  as  contaminant  transport  potential 
through  leaching  or  the  food  chain.  In  addition, 
this  document  explains  how  injuries  to  the  soil 
resource  can  be  translated  into  a  reduction  in  serv- 
ices provided  by  that  soil  in  comparison  to  local 
baseline  (uninjured)  soils.  It  also  provides  informa- 
tion important  in  determining  both  the  ability  and 
time  necessary  for  the  soil  to  recover  from  the 
injury.  That  portion  of  the  regulations  contained  in 
43  CFR  Part  1 1  that  pertain  to  the  soils  portion  of 
the  geologic  resource  are  explained.  (Geiger-PTT) 
W88-09046 


SOURCES  OF  PHOSPHATE  WHICH  GIVE 
RISE  TO  EUTROPHICATION  IN  SOUTH  AF- 
RICAN WATERS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09047 


PHOSPHATE  DYNAMICS  IN  AQUATIC  ECO- 
SYSTEMS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  D.  Robarts,  and  J.  A.  Thornton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-226221. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

1985.  16  p,  5  fig,  2  tab,  22  ref. 

Descriptors:  'Phosphates,  *Lakes,  "Lake  sedi- 
ments, *Path  of  pollutants,  *Eutrophication,  •Res- 
ervoirs, *  Nutrient  cycling,  Sediment  transport, 
Hartbeesport  Dam,  South  Africa,  Phosphorus, 
Ecosystems,  Algae,  Eutrophic  lakes,  Bacteria. 

The  major  aspects  of  phosphorus  dynamics  in 
aquatic  ecosystems  are  revealed  using  data  from 
Hartbeespoort  Dam  (South  Africa).  The  most  im- 
portant form  of  inorganic  phosphorus  is  ortho- 
phosphorus  and  in  lakes  such  as  Hartbeespoort 
Dam  it  usually  contributes  greater  than  60%  to  the 
inorganic  phosphorus  pool.  In  most  lakes,  the  net 
flux  of  phosphorus  on  a  yearly  basis  is  towards  the 
sediments.  However,  and  especially  in  eutrophic 
lakes,  the  release  of  phosphorus  from  the  sediments 
may  exceed  the  sedimentation  input.  Before  sedi- 
ments release  phosphorus  they  must  be  phosphorus 
saturated.  Unlike  sediment-water  phosphorus  dy- 
namics, phosphorus  cycling  in  the  water  column 
proceeds  on  much  shorter  time  scales,  usually  from 
minutes  to  a  few  days  at  most.  In  the  water 
column,  algae  are  usually  the  dominant  organisms 
taking  up  and  releasing  phosphorus  but  recent  data 
from  nutrient  poor  systems  indicate  that  bacteria 
can  equal  the  importance  of  algae  in  the  biogeo- 
chemical  cycling  of  phosphorus.  (Author's  ab- 
stract) 
W88-09050 


PREDICTING  THE  TROPHIC  STATUS  OF 
RESERVOIRS  IN  SEMI-ARID  REGIONS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

D.  C.  Grobler. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-226205. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

1985.  17  p,  6  fig,  2  tab,  16  ref. 

Descriptors:  *Eutrophication,  'Reservoir  Eutroph- 
ication Model,  'Mathematical  models,  'Reser- 
voirs, 'Hydrologic  models,  'Phosphorus,  'Semi- 
arid  lands,  Runoff,  Eutrophic  lakes,  Trophic  level, 
Sediment  load,  South  Africa,  Decision  making, 
Water  pollution  prevention,  Water  pollution  con- 
trol, Model  studies,  Stochastic  process,  Lakes. 

Most  of  South  Africa  has  a  semi-arid  to  arid  cli- 
mate and  characteristically  experiences  runoff,  nu- 


trient loads  and  water  levels  in  reservoirs  that  are 
highly  erratic  and  seasonal.  In  such  regions  eu- 
trophication  models  such  as  the  OECD  model, 
have  limited  value  as  decision-making  aids.  The 
Reservoir  Eutrophication  Model  (REM)  was  de- 
veloped to  include  the  effects  of  hydrological  vari- 
ability when  predicting  the  trophic  status  of  reser- 
voirs in  semi-arid  regions.  The  REM  consists  of  a 
series  of  interlinked  models  which  are  used  to 
simulate  time  series  of  inflows,  total  phosphorus 
loads,  water  levels  in  the  reservoirs,  outflows,  and 
total  phosphorus  concentrations  in  the  reservoirs. 
The  REM  also  contains  models  for  simulating  the 
trophic  response  of  the  reservoirs  to  their  simulat- 
ed total  phosphorus  concentrations.  The  REM 
takes  into  account  the  stochastic  nature  of  the 
variables  driving  the  eutrophication  process, 
whereas  the  OECD  model  uses  only  their  mean 
values.  The  REM  model  also  simulates  the  dynam- 
ic behavior  of  reservoirs,  whereas  the  OECD 
model  only  simulates  the  response  of  a  system 
assumed  to  be  at  steady  state.  (Geiger-PTT) 
W88-09051 


FINANCIAL  IMPLICATION  OF  EUTROPH- 
ICATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

F.  C.  Vilgoen,  and  R.  E.  Haynes. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-226247. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

1985.  17  p,  3  fig,  4  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Economic 
aspects,  'Eutrophication,  'Impaired  water  use, 
'Water  use,  Water  demand,  Legal  aspects,  Ripari- 
an rights,  Recreation,  Boating,  Swimming,  Fishing, 
Water  treatment,  Agriculture,  Industrial  water, 
Macrophytes,  Algae.  Algal  toxins,  South  Africa. 

The  financial  implications  of  eutrophication  to  the 
community  are  explored  by  examining  five  activi- 
ties that  may  be  affected  by  eutrophication:  recrea- 
tion, riparian  ownership,  water  purification,  indus- 
try, and  agriculture.  Water-based  activities  such  as 
boating,  boating-related  sports,  riverbank  recrea- 
tion and  angling,  constitute  an  important  compo- 
nent of  a  community's  recreational  requirements. 
Eutrophication-related  problems  and  constraints 
significantly  affect  the  quality  of  water-based 
recreation  both  on  or  near  any  water  body.  The 
financial  impact  of  a  reduction  in  recreational 
usage  of  the  Barrage  Reservoir  (South  Africa)  due 
to  eutrophication  is  estimated  for  the  1984/1985 
season.  The  total  approximated  annual  input  (Bar- 
rage only)  into  the  economy  from  recreation  and 
riparian  property  expressed  as  rands  per  river  kilo- 
meter or  rands  per  hectare  water  surface  is  Rand 
(R)  392,857  and  R32.679,  respectively.  Costs  that 
may  be  debited  to  the  consumers  account  as  a 
result  of  the  inclusion  of  various  algal  control 
options  (e.g.,  covering  filters,  chlorination,  chlo- 
rine dioxide,  microscreening,  flotation,  and  activat- 
ed carbon)  during  water  treatment  are  listed.  Eu- 
trophication related  problems  experienced  by  in- 
dustry include  blockages  of  intake  pumps,  canals, 
and  pipes  and  general  unacceptability  of  the  water 
quality  for  specific  applications.  In  agricultural  use, 
many  algal  species  are  toxic  to  stock  and  the 
presence  of  these  species  may  render  water  unsafe 
for  animal  watering.  Over-abundant  growth  of  fila- 
mentous algae  and  macrophytes  may  block  pump 
intakes  and  irrigation  systems.  Excessive  growth  of 
algae  and  macrophytes  in  irrigation  canals  requires 
costly  cleaning  measures.  (Geiger-PTT) 
W88-09052 


RESISTANCE  AND  RESILIENCE  OF  POND 
AND  STREAM  ECOSYSTEMS  TO  TOXICANT 
STRESS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

H.  L.  Boston,  A.  J.  Stewart,  A.  R.  Johnson,  and  S. 
M.  Bartell. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-008804. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
1987.  8  p,  4  fig,  1  tab.  Contract  No.  DE-AC05- 
840R2 14000. 


Descriptors:  'Water  pollution  effects,  'Ponds, 
•Resistance,  'Toxicity,  'Model  studies,  'Resil- 
ience, 'Stress,  Ecosystems,  Stability  analysis,  Or- 
ganic matter,  Classification,  Oak  Ridge,  Tennessee, 
Streams,  Cycling  nutrients,  Grazing,  Models, 
Water  quality. 

This  project  summary  describes  work  in  progress 
in  modeling  the  responses  of  ponds  and  streams  to 
perturbation.  Hypotheses  concerning  the  resistance 
and  resilience  of  aquatic  ecosystems  exposed  to 
toxic  chemicals  will  be  evaluated  to  develop  diag- 
nostic criteria  for  ecosystem  classification  and  to 
improve  existing  methods  of  ecological  risk  estima- 
tion. The  underlying  rate  structure  in  pond  and 
stream  systems  (including,  production,  herbivory, 
nutrient  uptake  and  recycling)  is  to  be  quantified, 
and  the  changes  in  pond  and  stream  structures  in 
response  to  perturbations  by  toxicants  will  be 
measured.  Several  theories  relating  to  ecosystem 
resistance  and  resilience  were  evaluated  by  a  three 
component  approach.  First,  manipulative  experi- 
ments will  be  conducted  in  the  Oak  Ridge  National 
Laboratory  ponds  to  quantify  system  response  to 
addition  of  phenolic  compounds.  Secondly,  the 
response  and  recovery  of  streams  following  expo- 
sure to  toxicant  stress  will  be  examined  using  sev- 
eral streams  located  on  the  Oak  Ridge  Reserva- 
tion. Third,  ecosystem  modeling  of  toxic  effects  in 
the  ponds  and  streams  is  to  be  undertaken.  Site- 
specific  simulation  models  will  be  developed  for 
the  studied  ponds  and  streams  from  existing  models 
that  might  be  appropriate  with  sufficient  modifica- 
tion. (Geiger-PTT) 
W88-09055 


RISK  ASSESSMENT  AT  HAZARDOUS  WASTE 
SITES. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-09056 


DETERMINING  THE  IMPACTS  ON  HUMAN 
HEALTH  ATTRIBUTABLE  TO  HAZARDOUS 
WASTE  SITES, 

Centers  for  Disease  Control,  Atlanta,  GA.  Center 

for  Environmental  Health. 

V.  N.  Houk. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American    Chemical    Society,    Washington,    DC. 

1982.  p  21-32,  1  fig,  2  tab,  15  ref. 

Descriptors:  'Hazardous  wastes,  'Public  health, 
'Waste  dumps,  'Risks,  'Population  exposure,  Epi- 
demiology, Water  pollution  effects,  Superfund 
Act,  Legal  aspects,  Waste  management,  Hazardous 
materials,  Toxicity,  Toxic  wastes,  Case  studies, 
Environmental  effects. 

The  Superfund  Act  and  implementing  Executive 
Order  assign  to  the  Department  of  Health  and 
Human  Services  the  responsibility  for  assessing  the 
threat  hazardous  waste  sites  pose  to  the  health  of 
workers  and  the  general  public.  The  working  defi- 
nition for  such  a  health  risk  assessment  is  the 
determination  of  probabilities  of  various  adverse 
health  outcomes  that  result  or  would  result  from 
exposure  to  specified  hazards.  To  fulfill  the  legal 
mandate,  the  Department  of  Health  and  Human 
Services  intends  first  to  determine  the  nature  and 
quantity  of  toxic  materials  present  at  Superfund 
sites,  the  size  and  proximity  of  potentially  exposed 
human  populations,  and  the  existence  of  likely 
pathways  for  significant  human  exposure.  If  all 
three  factors  are  present,  additional  study  through 
various  approaches,  such  as  exposure  documenta- 
tion studies,  disease-related  epidemiologic  studies, 
or  disease  registries,  will  be  considered.  (See  also 
W88-09056)  (Author's  abstract) 
W88-09059 


INDUSTRY'S    GUIDELINES    FOR    RISK    AS- 
SESSMENT, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09060 
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INCORPORATING  RISK  ASSESSMENT  INTO 
THE  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  REGULATORY  PROCESS, 

Environmental    Protection   Agency,    Washington, 

DC.  Office  of  Solid  Waste. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09064 


METAL  SPECIATION  IN  NATURAL  WATERS: 
INFLUENCE  OF  ENVIRONMENTAL  ACIDIFI- 
CATION, 

Quebec  Univ.,  Sainte-Foy. 

P.  G.  C.  Campbell,  and  A.  Tessier. 

IN:    Sources    and    Fates    of   Aquatic    Pollutants. 

American    Chemical    Society,    Washington,    DC. 

1987.  p  185-207,  4  fig,  8  tab,  48  ref. 

Descriptors:  'Metals,  "Lakes,  'Chemical  specia- 
tion,  'Acid  rain  effects,  'Acidic  water,  'Natural 
waters,  'Hydrogen  ion  concentration,  Gold,  Alu- 
minum, Cadmium,  Cobalt,  Copper,  Mercury,  Man- 
ganese, Nickel,  Lead,  Zinc,  Heavy  metals,  Acidity, 
Acid  streams,  Geochemistry,  Chemical  properties. 

Changes  in  metal  speciation  in  solution  that  may 
result  from  an  increase  in  the  acidity  of  natural 
waters  over  the  pH  range  from  7  to  4  are  re- 
viewed. Attention  is  focused  on  10  metals  (Ag,  Al, 
Cd,  Co,  Cu,  Hg,  Mn,  Ni,  Pb,  and  Zn)  that  exist  in 
cationic  forms  and  are  of  potential  concern  in  the 
context  of  freshwater  acidification.  For  those 
metals  for  which  changes  in  the  degree  of  com- 
plexation  (delta  pM  and  delta  pM  prime)  as  a 
function  of  pH  have  been  studied  experimentally, 
reasonable  qualitative  agreement  with  their  pre- 
dicted sensitivity  to  pH  changes  is  observed.  For 
two  of  the  metals  (Al  and  Cu),  important  changes 
in  both  inorganic  and  organic  speciation  are  pre- 
dicted over  the  pH  range  from  7  to  4;  confirmatory 
experimental  data  are  available  for  Cu,  whereas  for 
Al  the  observed  changes  in  delta  pM  prime  appear 
to  be  less  important  than  predicted.  In  contrast, 
observed  changes  in  delta  pM  prime  for  Pb  in 
organic-rich  systems  are  much  greater  than  would 
be  predicted  from  equilibrium  calculations.  Calcu- 
lations for  Hg  suggest  that  its  (inorganic)  specia- 
tion should  vary  markedly  over  the  studied  pH 
range,  but  no  unambiguous  experimental  data  relat- 
ing to  pH-induced  changes  in  Hg  speciation  could 
be  found.  In  the  six  remaining  cases,  predicted  to 
show  little  sensitivity  to  pH  changes  in  this  range, 
supporting  experimental  evidence  exists  for  four 
metals  (Ag,  Cd,  Mn,  and  Zn).  (See  also  W88- 
09065)  (Author's  abstract) 
W88-09072 


MECHANISMS  OF  ALKALINITY  GENERA- 
TION IN  ACID-SENSITIVE  SOFT  WATER 
LAKES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

P.  L.  Brezonik,  L.  A.  Baker,  and  T.  E.  Perry. 

IN:    Sources    and    Fates    of   Aquatic    Pollutants. 

American    Chemical    Society,    Washington,    DC. 

1987.  p  229-260,  8  fig,  1  tab,  58  ref. 

Descriptors:  'Acid  rain,  'Water  chemistry,  'Lim- 
nology, 'Lakes,  'Alkalinity,  'Ion  exchange, 
•Weathering,  'Sulfates,  Hydrologic  models,  Ni- 
trates, Hydrologic  budget,  Cycling  nutrients, 
Mixing,  Ions,  Minerals,  Chemical  reactions,  Lake 
sediments,  Path  of  pollutants,  Acid  rain,  Acidic 
water,  Seepage  lakes,  Model  studies,  Biological 
degradation. 

In-lake  alkalinity  generation  (IAG)  is  important  in 
regulating  alkalinity  in  lakes  that  have  large  water 
residence  times  (RT),  particularly  seepage  lakes, 
which  receive  most  of  their  water  from  direct 
precipitation  and  thus  receive  little  alkalinity  from 
watershed  weathering  processes.  Major  IAG  proc- 
esses include  nitrate  assimilation,  sulfate  reduction, 
and  cation  production;  conversely,  ammonium  as- 
similation consumes  alkalinity.  Nitrate  and  ammo- 
nium are  both  efficiently  retained  by  lakes  with  RT 
>  1  year,  and  net  alkalinity  generation  by  immobi- 
lization of  these  ions  depends  upon  their  relative 
inputs.  Ion  budgets  show  that  in-lake  cation  pro- 
duction occurs  in  some  lakes,  but  the  relative  im- 
portance of  possible  mechanisms  (e.g.,  cation  ex- 
change,  mineral   weathering,  or  biological   recy- 


cling) is  not  well  understood.  Sulfate  reduction  is 
the  dominant  IAG  process  in  most  seepage  lakes, 
and  sulfate  is  the  major  acid  anion  in  precipitation. 
Sulfate  reduction  does  not  require  an  anoxic  water 
column  but  occurs  by  diffusion  into  anoxic  sedi- 
ments. Sulfate  retention  in  acid-sensitive  lakes  can 
be  predicted  by  a  simple  input-output  model  with  a 
first-order  rate  constant  (k(S04)  is  equivalent  to 
0.5  m/year).  Further  research  is  needed  to  assess 
the  relative  importance  of  sestonic  sulfur  deposi- 
tion and  dissimilatory  reduction,  to  determine  envi- 
ronmental factors  that  control  reduction  rates,  and 
to  determine  the  extent  of  recycling.  Techniques 
used  to  measure  IAG  processes  are  described,  and 
limitations  of  each  method  are  discussed.  (See  also 
W88-09065)  (Author's  abstract) 
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FATE  OF  SOME  CHLOROBENZENES  FROM 
THE  NIAGARA  RIVER  IN  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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PESTICIDES:  MINIMIZING  THE  RISKS. 

American  Chemical  Society,  Washington,  DC. 
ACS  Symposium  Series  336.  Developed  from  a 
symposium  sponsored  by  the  Division  of  Agroche- 
micals  at  the  191st  Meeting  of  the  American 
Chemical  Society,  New  York,  NY,  April  13-18, 
1986.  1987.  Edited  by  Nancy  N.  Ragsdale  and 
Ronald  J.  Kuhr.  183  p. 

Descriptors:  'Pesticides,  'Pesticide  residues, 
•Risks,  'Water  pollution  effects,  'Pesticide  toxici- 
ty, 'Pesticide  drift,  Models,  Fate  of  pollutants, 
Water  pollution  sources,  Path  of  pollutants,  Haz- 
ardous wastes,  Waste  disposal,  Public  health,  Pesti- 
cide kinetics,  Metabolism,  Biotransformation. 

The  effects  of  pesticides  on  human  health  and  the 
environment  have  increased  public  concern  in  the 
past  three  decades.  A  substantial  legislative  back- 
ground based  on  risk  assessment  and  management 
exists  for  regulation  of  these  chemicals  to  protect 
the  environment  and  human  safety.  This  14-chap- 
ter  book  examines  technological  developments  de- 
signed to  aid  the  risk  assessment  process  in  sections 
covering  toxicology,  pests,  chemicals,  and  poten- 
tial hazards.  Specific  topics  deal  with  toxicity  test- 
ing requirements  for  pesticide  registration,  acute 
and  chronic  toxicity,  simulation  modeling  in  toxi- 
cology, environmental  mobility  principles,  public 
education  concerning  risks,  the  effect  of  mass 
media  on  public  perceptions,  and  pests  as  part  of 
the  ecosystem.  This  book  also  highlights  problem 
areas,  identifies  information  needs,  and  provides 
new  ways  to  look  at  problems  associated  with 
pesticide  risks.  It  is  intended  to  help  biologists, 
toxicologists,  agricultural  chemists,  and  environ- 
mental scientists,  as  well  as  any  students  involved 
in  these  disciplines.  (See  also  W88-09083)  (Geiger- 
PTT) 
W88-09082 


TOXICOLOGICAL  AND  EPIDEMIOLOGICAL 
EFFECTS  OF  PESTICIDE  CONTAMINATION 
IN  CALIFORNIA  GROUND  WATER. 

California  Dept.  of  Health  Services,  Berkeley. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  423-435,  1  fig,  1  tab,  29  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
•Groundwater  pollution,  'Toxicology,  'Epidemi- 
ology, 'Carbamate  pesticides,  Toxicity,  Carcino- 
gens, California,  Aldicarb,  DBCP,  Ethylene  dibro- 
mide,  Fumigants. 

The  contamination  of  California  groundwater  by 
pesticides  is  a  problem  which  is  becoming  more 
evident  as  monitoring  programs  are  implemented. 
In  a  recent  study  54  pesticides  were  detected  in 
2,893  wells  in  the  State.  Among  the  most  pervasive 
toxic  chemicals  found  were  l,2-dibromo-3-chloro- 
propane  (DBCP),  ethylene  dibromide  (EDB)  and 
1,2-dichloropropane  (1,2-D).  DBCP  alone  resulted 
in  the  closure  of  about  1000  drinking  water  wells. 
Toxicological  evidence  from  animal  studies  indi- 


cates that  these  substances  are  carcinogenic  and  in 
one  epidemiological  study  there  was  an  excess  of 
stomach  cancer  in  census  tracts  with  high  DBCP 
content.  An  acutely  toxic  chemical,  aldicarb,  was 
also  detected  in  a  number  of  wells  in  the  State. 
Adverse  reproductive  effects  and  neurotoxicity 
occur  with  several  of  these  pesticides.  (See  also 
W88-09089)  (Author's  abstract) 
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USES    OF    ENVIRONMENTAL   TESTING    IN 
HUMAN  HEALTH  RISK  ASSESSMENT, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  7A. 
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LABORATORY  APPROACH  FOR  DETERMIN- 
ING THE  EFFECT  OF  OILS  AND  DISPER- 
SANTS  ON  MANGROVES, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
C.  D.  Getter,  and  B.  J.  Baca. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  5-13,  4  fig,  2 
tab,  10  ref. 

Descriptors:  *Water  pollution  effects,  'Oil  pollu- 
tion, 'Dispersants,  'Mangroves,  Estuaries,  Toxici- 
ty, Oil  spills,  Aquatic  vegetation,  Leaves,  Seed- 
lings, Lethal  limits,  Toxicity. 

An  experimental  approach  was  developed  for  test- 
ing the  effects  of  oil  and  dispersant  combinations 
on  the  growth  of  mangrove  seedlings  (trees  of  the 
intertidal  tropics).  Preliminary  test  results  are  re- 
ported for  two  species  of  mangroves  collected 
from  five  localities,  including  both  oiled  and  un- 
oiled  estuaries.  Avicennia  germinans  (L.)  L.  (black 
mangrove)  was  more  sensitive  than  Rhizophora 
mangle  L.  (red  mangrove)  when  exposed  to  almost 
all  substances  tested.  Light  Arabian  crude  oil  (LA) 
and  light  Arabian  crude  oil  dispersed  (LAD)  were 
the  most  toxic  substances  tested.  No.  2  fuel  oil  (N2) 
and  No.2  fuel  oil  dispersed  (N2D)  were  as  toxic  as 
LA  and  LAD,  except  for  an  increase  (an  enhance- 
ment effect)  in  foliage  and  stem  growth  in  Avicen- 
nia at  lower  dosages.  Bunker  C  oil  (9BC)  was  the 
least  toxic  of  the  oils  tested,  resulting  in  the  reduc- 
tion of  foliage  and  stem  growth  only  at  the  highest 
dosage  tested  in  Avicennia.  Bunker  C  oil  dispersed 
(BCD)  failed  to  show  effects  in  either  species  at 
any  dosage  tested.  The  leaves  of  Rhizophora  were 
the  most  sensitive  part  of  the  plant  tested.  Root- 
dosing  had  a  lesser  effect  than  leaf-dosing  but 
resulted  in  greater  effects  with  LAD  than  with  any 
other  substance  tested.  Seedling  stock  from  chron- 
ically oiled  areas  sprouted  more  rapidly  and  devel- 
oped more  foliage  in  response  to  LA,  indicating  a 
possible  'preadaptation'  to  spilled  oil;  no  such 
effect  occurred  when  dispersant  was  added  to  LA. 
The  response  of  mangroves  was  specific  to  the  oil 
type  to  which  the  dispersant  was  added.  Dispers- 
ant increased  the  toxicity  of  LA  and  N2  but  de- 
creased the  toxicity  of  BC.  (See  also  W88-09183) 
(Author's  abstract) 
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TOXICITY  TESTING  WITH  CONSTANT  OR 
DECREASING  CONCENTRATIONS  OF 
CHEMICALLY  DISPERSED  OIL, 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 
Marine  Research  Lab. 

J.  W.  Anderson,  S.  L.  Kiesser,  D.  L.  McQuerry, 
R.  G.  Riley,  and  M.  L.  Fleischmann. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  14-22,  2  fig,  2 
tab,  9  ref.  American  Petroleum  Inst.  Contract  no. 
2311203641. 
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Marine  environment,  Shrimp,  Seasonal  variation, 
Chemical  treatment. 

An  exposure  system  and  method  of  quantifying 
toxicity  were  developed  to  provide  an  estimate  of 
the  effects  of  dispersed  oil  on  marine  organisms 
under  a  variety  of  exposure  conditions.  Results  of 
constant  concentration  exposures  (for  hours  or 
days)  can  be  compared  to  those  of  diluting  expo- 
sures (decreasing  to  zero  in  8  or  24  hr)  on  a  basis  of 
the  'toxicity  index.'  This  index  is  equal  to  the  total 
exposure  when  time  in  hours  or  days  is  multiplied 
by  the  concentration  at  each  hour  (ppm/hr)  or 
ppm/d).  Tests  have  been  conducted  with  shrimp 
(Pandulus  danae),  two  oils  (Prudhoe  Bay  crude 
and  a  light  Arabian  crude),  and  two  dispersants. 
There  is  a  seasonal  pattern  to  the  tolerance  of  the 
shrimp.  Tests  in  the  colder  months  (fall/winter) 
produce  toxicity  indices  approximately  three  times 
higher  than  summer/spring  values.  In  tests  of 
shrimp  with  Prudhoe  Bay  crude  oil  and  a  chemical 
dispersant  during  the  fall/winter  season,  constant 
and  24-hr  dilution  exposures  produced  toxicity  in- 
dices of  11  (+  or  -  standard  error)  and  10  (+  or  - 
0.6  standard  error)  ppm/days  were  found  respec- 
tively. During  the  fall/winter  season  (greatest  tol- 
erance), tests  with  Prudhoe  Bay  crude  and  two 
different  chemical  dispersant  produced  toxicity  in- 
dices for  P.  danae  of  10  (+  or  -  0.6)  and  12  (+  or  - 
1.1)  ppm/d.  During  tests  in  summer,  there  was  also 
little  difference  observed  when  the  toxicity  of  the 
light  Arabian  oil  was  compared  to  that  of  Prudhoe 
Bay  crude  (2.3  and  3.4  ppm/d,  respectively).  Using 
these  methods  it  is  possible  to  predict  the  outcome 
of  dispersant  application  under  varying  environ- 
mental conditions.  (See  also  W88-09183)  (Author's 
abstract) 
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UNIFORM  METHODS  FOR  EXPOSURE  RE- 
GIMES IN  AQUATIC  TOXICOLOGY  EXPERI- 
MENTS WITH  CHEMICALLY  DISPERSED 
OILS, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

P.  G.  Wells,  J.  W.  Anderson,  and  D.  Mackay. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  23-37,  2  fig,  2 
tab,  63  ref. 

Descriptors:  'Toxicity,  "Dispersants,  *Oil  pollu- 
tion, Chemical  treatment,  Water  pollution  treat- 
ment, Marine  environment,  Aquatic  environment, 
Chemical  analysis,  Oil,  Sediments. 

Many  different  approaches  have  been  used  recent- 
ly in  aquatic  toxicity  research  for  preparing  and 
analyzing  test  solutions  and  dispersions  of  hydro- 
carbons, dispersants,  hydrocarbon/dispersant  mix- 
tures, and  oiled  sediment  mixtures.  This  variety  is  a 
result  of  the  novelty  of  this  research  field.  There- 
fore, much  of  the  published  work  is  difficult  to 
compare,  summarize,  and  interpret.  Both  uniform 
and  unique  methods  will  contribute  to  a  better 
understanding  of  the  toxicology  and  potential  field 
effects  of  chemically  dispersed  oils  in  marine 
waters.  Some  current  methods,  and  recommenda- 
tions for  the  adoption  of  certain  principles  and 
uniform  methods  for  water  and  sediment  studies 
are  summarized.  Specific  items  discussed  are:  (1) 
choice  of  oils  and  dispersants;  (2)  degree  of  'weath- 
ering' of  the  experimental  oils;  (3)  preparation  of 
water  soluble  fractions  and  oil  dispersions  in  water; 
(4)  choice  of  dispersant/oil  ratios,  especially  con- 
sidering dispersant  effectiveness;  (5)  reagent 
mixing  and  premixing;  (6)  dosing  of  sediments;  (7) 
chemical  analysis  of  dispersed  hydrocarbons;  and 
(8)  choice  of  exposure  concentrations,  composi- 
tion, and  durations.  (See  also  W88-09183)  (Au- 
thor's abstract) 
W88-09186 


TOXICITY  OF  OIL  SPILL  DISPERSANTS  TO 
MARINE  ORGANISMS:  A  CURRENT  PER- 
SPECTIVE, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 


P.  G.  Wells. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  177-202,  2  fig, 
12  tab,  141  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Oil  spills,  'Marine  environment,  Lethal  limits, 
Surfactants,  Shrimp,  Zooplankton,  Copepods,  Oil 
pollution,  Oil. 

The  toxicity  of  second-generation  dispersants  and 
component  surfactants  to  a  wide  range  of  marine 
organisms  is  reviewed.  A  current  perspective  on 
oil  spill  dispersant  toxicology  is  presented.  Known 
lethal  and  sublethal  thresholds  are  summarized  for 
various  dispersants  (concentrated,  water-immisci- 
ble, water-miscible).  Existing  information  on  the 
comparative  toxicology  of  surfactants  and  disper- 
sants is  evaluated;  the  data  base  on  a  current  for- 
mulation (Corexit  9527)  is  thoroughly  examined. 
Current  laboratory  studies  with  brine  shrimp  and 
endemic  marine  copepods  are  briefly  described. 
Factors  known  to  influence  the  toxicity  of  disper- 
sants are  described.  The  sites  and  physiology  of 
toxic  action  of  dispersants,  though  incompletely 
understood,  are  discussed;  respiratory  and  nervous 
systems  appear  to  be  primary  targets  of  action. 
Hypothesized  relationships  between  dispersant  tox- 
icity and  effectiveness,  and  the  toxicity  of  chemi- 
cally dispersed  oil  are  discussed.  (See  also  W88- 
09183)  (Author's  abstract) 
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COMPARISON  OF  THE  FATE  AND  ECOLOGI- 
CAL EFFECTS  OF  DISPERSED  AND  NONDIS- 
PERSED  OIL  IN  A  VARIETY  OF  INTERTIDAL 
HABITATS, 

Field  Studies  Council,  Pembroke  (Wales).  Oil  Pol- 
lution Research  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09200 


EFFECTS  OF  TEST  SPILLS  OF  CHEMICALLY 
DISPERSED  AND  NONDISPERSED  OIL  ON 
THE  ACTIVITY  OF  ASPARTATE  AMINO- 
TRANSFERASE AND  GLUCOSES-PHOS- 
PHATE DEHYDROGENASE  IN  TWO  INTER- 
TIDAL BIVALVES,  MYA  ARENARIA  AND  MY- 
TILUS  EDULIS, 

Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 
Lab. 
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Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  299-313,  7  fig, 
1  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  spills, 
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In  1981,  two  test  oil  spills  were  made  in  Maine. 
One  spill  was  975  L  (250  gal)  of  Murban  crude  oil; 
the  other  was  975  L  of  Murban  crude  oil  premixed 
with  97  L  (25  gal)  of  Corexit  9527.  The  uptake  of 
the  oil  and  its  effects  on  enzymatic  activity  in  two 
species  of  common  intertidal  bivalve  mollusks, 
Mya  arenaria  and  Mytilus  edulis,  were  studied. 
Data  were  obtained  on  uptake  and  depuration  of 
the  oil  for  each  species;  data  were  also  obtained  on 
the  activity  of  glucose-6-phosphate  dehydrogenase 
and  aspartate  aminotransferase  for  each  species. 
Data  were  collected  both  before  and  after  each  of 
the  spills.  Much  less  oil  was  taken  up  by  the 
animals  exposed  to  chemically  dispersed  oil  than 
by  those  exposed  to  nondispersed  oil.  Rates  of 
depuration  were  the  same  for  each  species;  they 
were  also  the  same  regardless  of  oil  exposure.  The 
results  show  that  a  cloud  of  dispersed  oil  released 
in  3  m  of  water  at  high  water  slack  with  violent 


mixing  had  only  a  transitory  effect  on  two  enzyme 
systems  of  two  filter-feeding  bivalves.  The  same 
volume  of  untreated  oil  during  a  falling  tide  on  a 
similar  shore  containing  the  same  animals  had 
much  more  severe  and  long-lasting  effects  because 
of  the  much  greater  persistence  of  oil  in  sediments 
as  opposed  to  the  water  column.  (See  also  W88- 
09183)  (Lantz-PTT) 
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TOXICITY  OF  OIL  AND  CHEMICALLY  DIS- 
PERSED OIL  TO  THE  SEAGRASS  THALASSIA 
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IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
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treatment,  Thalassia  testudinum,  Hydrocarbons, 
Oil  pollution,  Benzene,  Toluene,  Lethal  limits. 

Turtle  grass  beds  are  diminishing  throughout  the 
tropics  because  of  damage  from  dredging,  boats, 
and  other  factors.  The  toxicity  of  chemical  disper- 
sants and  crude  oil  to  turtle  grass  was  determined 
in  the  laboratory  to  assess  the  potential  for  damage 
from  spills  occurring  in  the  field.  Studies  of  water- 
soluble  fractions  (WSF)  of  crude  oil  in  static  bioas- 
says  showed  that  a  chemical  dispersant  (Corexit 
9527)  increased  the  amount  of  total  oil  in  water 
more  than  50-fold.  The  toxicity  of  chemically  dis- 
persed oil  was  assessed  by  conventional  (96-h  50% 
lethal  concentration)  methods  in  static  systems, 
and  the  results  were  compared  with  toxicity  meas- 
urements where  the  system  was  flushed  after  12  h. 
Prudhoe  Bay  crude  WSF  was  more  toxic  than 
dispersed  oil  or  dispersant  alone,  possibly  because 
of  the  large  component  of  benzene,  toluene,  and  C- 

2  benzene.  The  percentage  of  green  (chlorophyl- 
lous)  leaves  was  useful  as  evidence  of  toxicity. 
Observations  of  the  symptoms  of  turtle  grass  oiling 
revealed  various  anatomical  features  that  aid  in 
resistance  to  toxicity.  Turtle  grass  leaves  grow 
from  a  meristem  hidden  at  the  base  of  the  leaf 
sheaths.  Though  protected,  this  meristem  will, 
without  exception,  degenerate  when  the  plant  is 
dying.  No  plants  observed  have  recovered  from 
meristem  degeneration,  regardless  of  rhizome 
length,  and  the  rhizome  itself  becomes  spongy  and 
degenerates.  Under  lethal  concentrations  of  dis- 
persed oil  and  dispersant  alone,  the  entire  exposed 
surface  of  leaves  turned  brown.  Upon  elongation 
of  the  newest  exposed  leaf,  the  emerging  area  was 
green,  and  in  some  cases,  these  plants  survived  by 
leaf  elongation  and  detachment  of  brown  leaves  at 
the  sheath.  This  points  to  the  importance  of  the 
sheath  as  protection  for  new  leaves,  an  anatomical 
feature  of  many  grasses  (though  turtle  grass  is  not 
a  true  grass)  used  for  protection  of  the  growing 
tissues  from  grazing.  (See  also  W88-09183)  (Lantz- 
PTT) 

W88-09203 


ECOLOGICAL  CONSIDERATIONS  FOR  THE 
USE  OF  DISPERSANTS  IN  OIL  SPILL  RE- 
SPONSE, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 
J.  Lindstedt-Siva,  P.  H.  Albers,  K.  W.  Fucik,  and 
N.  G.  Maynard. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  363-377,  95  ref. 

Descriptors:  Water  pollution  treatment,  'Water 
pollution  effects,  'Ecological  effects,  'Dispersants, 
'Oil  spills,  'Cleanup  operations,  'Standards,  Estu- 
aries, Marine  environment,  Water  pollution  con- 
trol, Birds,  Oil  pollution,  Oil,  Environmental 
impact  studies. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

A  multidisciplinary  task  force  with  membership 
from  government  agencies,  academia,  and  industry 
is  developing  ecologically  based  guidelines  for  dis- 
persant  use  in  marine  and  estuarine  environments. 
The  guidelines  are  organized  by  habitat  type  (e.g., 
coral  reefs,  rocky  shores,  bird  habitats)  and  consid- 
er dispersant  use  to  protect  the  habitats  from 
impact,  to  mitigate  impacts,  and  to  clean  the  habi- 
tats after  a  spill.  Each  guideline  contains  a  descrip- 
tion of  the  habitat  type  covered,  recommendations 
for  dispersant  use,  and  a  background  section  re- 
viewing the  relevant  literature.  The  goal  is  to 
mmimize  the  ecological  impacts  of  oil  spills.  Aes- 
thetic, socioeconomic,  and  political  factors  are  not 
considered,  although  it  is  recognized  that  these  are 
important  concerns  during  spill  response.  Use  of 
dispersants  is  considered  along  with  other  appro- 
priate countermeasures  and  compared  with  the  'no 
cleanup'  alternative.  (See  also  W88-09183)  (Au- 
thor's abstract) 
W88-O9206 


MATHEMATICAL  MODEL  FOR  PREDICTING 
THE  ECOLOGICAL  IMPACT  OF  TREATED 
AND  UNTREATED  OIL  SPDLLS, 

Ross  (S.L.)  Environmenal  Research  Ltd.,  Ottawa 
(Ontario). 
B.  K.  Trudel. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  390-413,  10  fig, 
5  tab,  23  ref. 

Descriptors:  'Dispersants,  'Mathematical  models, 
'Ecological  effects,  'Oil  spills,  'Water  pollution 
treatment,  Fish,  Model  studies,  Aquatic  animals, 
Water  birds,  Toxicity,  Hydrocarbons,  Oil  pollu- 
tion, Chemical  treatment,  Lethal  limits,  Computer 
models,  Mortality,  Cleanup. 

An  ecological  impact  model,  designed  to  estimate 
the  impact  of  chemically  treated  and  untreated  oil 
spills  on  seabirds  and  fish,  was  developed  to  aid 
dispersant-use  decision-making.  Impact  was  de- 
fined as  the  proportion  of  the  animal  population 
killed  and  the  length  of  time  required  for  that 
population  to  recover  to  its  prespill  condition.  Sub- 
routines dealt  with  the  fate  of  oil,  the  toxicity  of 
spilled  oil,  the  concentration  of  organisms  at  the 
location  of  the  spill,  and  the  recovery  potential  of 
the  target  population.  The  model  was  site-specific. 
The  paper  describes  briefly  the  structure  and  oper- 
ation of  the  model,  but  most  of  the  discussion  deals 
with  the  modeling  of  eco-toxicity.  The  model  uses 
information  on  oil  fate  and  the  sensitivity  of  orga- 
nisms to  compute  the  size  and  location  of  lethal 
areas.  For  fish,  the  dose  of  hydrocarbons  reaching 
the  organism's  tissues  is  estimated  to  determine 
whether  this  dose  is  lethal  or  not.  For  seabirds,  it 
was  assumed  that  any  contact  between  seabirds 
and  the  oil  slick  would  be  lethal.  The  findings 
suggest  that  for  some  situations,  chemically  dis- 
persed oil  might  have  a  greater  area  of  effect  and 
greater  environmental  impact  than  undispersed  oil. 
More  important,  the  area  of  effect  of  large  oil 
spills,  whether  treated  or  not,  may  be  very  small 
relative  to  the  area  over  which  target  populations 
are  distributed.  Estimates  of  the  size  of  the  zone  of 
lethal  conditions  made  using  the  exposure  dose- 
response  method  developed  here  were  similar  to 
those  obtained  using  other  methods  such  as  the 
critical-peak-exposure  concentration  method  and 
the  integrated  exposure  (Toxicity  Index)  method. 
(See  also  W88-09183)  (Author's  abstract) 
W88-09208 


OIL    SPILL    DISPERSANTS:    DOES    SOUTH 
AFRICA  HAVE  AN  ALTERNATIVE, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For   primary   bibliographic   entry   see   Field    5G. 
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ANNUAL  REPORT  OF  ECOLOGICAL  RE- 
SEARCH AT  THE  SAVANNAH  RIVER  ECOLO- 
GY LABORATORY. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA.  22161,  as  DE87-012054. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
DOE  Report  SRO-819-17,  (1986).  170  p.  DOE 
Contract  DE-AC09-76SROO-819,  For  the  Period 
Ending  July  31,  1986.  Edited  by  William  D. 
McCort  and  Rebecca  B.  Wolf. 

Descriptors:  'Water  pollution  effects,  'Savannah 
River  Ecology  Laboratory,  'Ecological  effects, 
Wetlands,  Ecosystems,  Stress,  Environmental  ef- 
fects, Wildlife,  South  Carolina. 

A  laboratory  operated  by  the  University  of  Geor- 
gia was  established  at  the  U.S.  Department  of 
Energy  Savannah  River  Plant.  The  Savannah 
River  Ecology  Laboratory  (SREL)  has  since  re- 
ceived international  recognition  and  acclaim,  and 
is  now  one  of  the  leaders  in  ecological  research  in 
the  nation.  The  laboratory  currently  operates  as  a 
set  of  three  divisions:  Biogeochemical  Ecology, 
Wetlands  Ecology,  and  Stress  and  Wildlife  Ecolo- 
gy. Articles  in  this  report  present  selected  research 
highlights  of  1986  in  each  of  these  divisions.  They 
are  not  intended  to  cover  all  aspects  of  current 
SREL  programs.  (See  W88-09212  thru  W88- 
09234)  (Lantz-PTT) 
W88-09211 


REVEGETATION  OF  STEEL  CREEK  DELTA 
AND  CORRIDOR, 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09220 


SEDIMENT  INSTABILITY  AND  WOODY 
SEEDLING  GROWTH, 

K.  W.  McLeod,  and  K.  C.  Sherrod. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  73-77,  1  fig,  1  tab. 

Descriptors:  'Wetlands,  'Thermal  pollution, 
'Water  pollution  effects,  'Trees,  'Sediment  ero- 
sion, 'Seedlings,  'Plant  growth,  'Erosion,  Sedi- 
mentation, Flooding,  Cypress,  Willow,  Button- 
bush,  Water  tupelo,  Savannah  River  Plant. 

An  impact  of  thermal  effluents  that  has  been  large- 
ly overlooked  is  sediment  instability.  While  re- 
sponses to  sediment  instability,  including  both  ero- 
sion and  sedimentation,  have  been  documented  in 
field  observations,  few  experimental  studies  have 
been  undertaken  on  this  topic.  Erosion  exposes  the 
plant's  root  system,  increasing  the  potential  for 
windthrow  and  waterthrow.  Sedimentation  re- 
stricts oxygen  flow  to  the  root  system  by  lengthen- 
ing the  flow  path.  The  ability  to  produce  adventi- 
tious roots  is  probably  an  important  characteristic 
of  species  successful  in  tolerating  either  sedimenta- 
tion or  erosion.  Flooding  can  compound  these 
problems.  The  objective  of  this  study  was  to  docu- 
ment the  growth  and  biomass  responses  to  flood- 
ing, with  and  without  sediment  instability,  and 
with  and  without  subsequent  flood  recession 
(drawdown),  on  seedlings  of  four  woody  inhabit- 
ants of  the  Savannah  River  Plant  (SRP)  swamp 
system:  bald  cypress-water  tupelo  (Taxodium  disti- 
chum  (L.)  Richard  and  Nyssa  aquatica  L),  black 
willow  (Salix  nigra  Marshall),  and  buttonbush  (Ce- 
phalanthus  occidentalis  (L.)).  Preliminary  statisti- 
cal analyses  revealed  few  differences  exist.  Simple 
flooding  did  not  affect  the  growth  of  any  of  these 
four  species.  Erosion  generally  reduced  dimension- 
al growth  and  biomass  in  buttonbush,  water  tupelo 
and  black  willow,  but  not  in  bald  cypress.  Water 
tupelo  showed  the  greatest  susceptibility.  All  spe- 
cies generally  produced  greater  dimensional 
growth  and  biomass  as  a  result  of  sedimentation. 
Drawdown  following  flooding  decreased  growth 
if  erosion  occurred  and  increased  growth  if  sedi- 
mentation occurred.  Water  tupelo  and  bald  cypress 
were  least  negatively  affected  of  the  four  species 
by  drawdown  while  eroded,  and  the  most  positive- 
ly affected  by  drawdown  following  sedimentation. 
However,  while  water  tupelo  can  maintain  itself 
following  drawdown  while  eroded,  it  suffered  the 
largest  reductions  of  any  species  due  to  erosion 
alone.  (See  also  W88-0921 1)  (Lantz-PTT) 
W88-09224 


NATURAL    VARIATION    IN    STREAM    AND 
WETLAND  ECOSYSTEMS  AND  THE  EFFECTS 


OF  DEFENSE  WASTE  PROCESSING  FACILI- 
TY CONSTRUCTION, 

J.  N.  Knox,  J.  H.  K.  Pechmann,  and  D.  E.  Scott. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  91-96,  3  fig. 

Descriptors:  'Waste  disposal,  'Ecosystems, 
•Stream  biota,  'Construction,  'Water  pollution  ef- 
fects, 'Wetlands,  'Industrial  wastes,  Hydroper- 
iods,  Amphibians,  Ponds,  Statistical  studies,  Eco- 
systems, Growth,  Nuclear  industry. 

In  order  to  assess  the  impact  of  the  Defense  Waste 
Processing  Facility  (DWPF)  construction  on  the 
Sun  Bay  amphibian  community,  and  the  effective- 
ness of  DOE  mitigation  efforts,  amphibians  at  the 
following  sites  were  censused  daily  using  drift 
fences  and  pitfall  traps:  Sun  Bay  proper  prior  to 
construction  (1979  to  June  1982),  the  Sun  Bay  area 
during  construction  (1983  to  present,  five  months  a 
year),  Rainbow  Bay  (September  1978  to  present), 
Bullfrog  Pond  (a  30-year  old  borrow  pit,  1980  to 
1982),  and  four  artificial  refuge  ponds  (June  1983 
to  present).  All  sites  except  the  refuge  ponds 
(which  are  discussed  separately)  are  ephemeral 
ponds  that  fill  and  dry  annually,  and  can  be  ranked 
on  a  scale  of  relative  pond  permanence.  In  FY- 
1985  the  refuge  ponds  had  begun  to  show  some 
promise  in  mitigating  the  impact  on  amphibian 
populations:  2292  juveniles  of  five  species  were 
produced  in  that  year.  The  breeding  success  of  two 
species  at  Rainbow  Bay,  Sun  Bay,  and  Bullfrog 
Pond  has  been  related  to  the  number  of  days  the 
site  held  water  (hydroperiod).  In  this  report  the 
relationship  between  hydroperiod  and  amphibian 
community-level  properties  are  demonstrated,  e.g., 
total  juvenile  production  and  species  richness  of 
juveniles.  The  community-level  analyses  revealed 
two  important  trends.  First,  the  breeding  success 
of  all  species  combined  is  correlated  with  the 
number  of  days  a  site  holds  water,  and  second, 
there  is  also  a  positive  relationship  between  hydro- 
period  and  the  number  of  species  that  metamor- 
phose from  a  site.  Thus,  on  a  community  level,  the 
abiotic  factor  of  hydroperiod  exerts  a  substantial 
influence  on  total  juvenile  amphibian  species  rich- 
ness and  breeding  success.  At  the  species  level  the 
pattern  is  not  as  clear.  Regression  analyses  indicat- 
ed that  a  significant  portion  of  the  variance  in 
salamander  species'  breeding  success  is  explained 
by  hydroperiod  (p  <  0. 10  for  four  of  five  species). 
This  is  not  true  in  anurans,  in  which  hydroperiod 
was  not  related  to  breeding  success  in  any  of  nine 
species  (p  >  0.10).  (See  also  W88-09211)  (Lantz- 
PTT) 
W88-09227 


LARVAL  FISH  ASSEMBLAGES  ALONG  REAC- 
TOR THERMAL  PLUMES  IN  A  RIVERINE 
SWAMP  SYSTEM, 

J.  M.  Aho,  and  C.  S.  Anderson. 

IN:  Annual  Report  of  Ecological  Research  at  the 

Savannah     River     Ecology     Laboratory.     DOE 

Report  No.  SRO-819-17,  (1986).  p  97-103,  4  fig,  1 

tab. 

Descriptors:  'Population  dynamics,  'Wetlands, 
'Ecosystems,  'Water  pollution  effects,  'Thermal 
pollution,  'Swamps,  'Fish,  'Larvae,  'Nuclear  re- 
actors, Industrial  wastes,  Water  temperature, 
Light,  Photoperiod,  Rivers,  Spawning,  Ecological 
effects,  Nuclear  industry,  Savannah  River  Plant. 

Environmental  perturbations  in  the  form  of  heated 
effluents  and  an  erratic,  fluctuating  hydrologic 
regime  allow  study  of  the  importance  of  abiotic 
factors  on  reproduction,  in  resident  fishes  of  the 
extensive  Savannah  River  Swamp  System  (SRSS). 
The  points  addressed  were:  (1)  Whether  elevated 
water  temperature  affects  the  timing  and  phenolo- 
gy of  larval  fish  recruitment;  (2)  If  species-specific 
recruitment  occurs  at  identical  temperatures  or 
whether  fish  in  unimpacted  areas  occur  at  cooler 
temperatures  because  of  additive  photoperiod  ef- 
fects; and  (3)  Whether  reproductive  activity  and 
success  depend  on  changes  in  water  level.  There  is 
no  simple  temperature  or  photoperiod  threshold 
governing  reproduction,  as  timing  varied  between 
the  habitats  and  the  temperatures  of  appearance  for 
the  common  taxa  was  not  similar  between  sites. 
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This  supports  the  existence  of  multiple  cues  con- 
trolling larval  recruitment.  While  temperature  and 
photoperiod  are  influential,  food  supply  or  macro- 
phyte  growth,  amongst  others,  could  assume  joint 
importance.  The  altered  sequence  of  larval  appear- 
ance in  the  thermal  compared  with  ambient  areas, 
however,  suggests  reproductive  control  processes 
fail  under  these  disturbed  conditions.  Either  spe- 
cies do  not  receive  the  proper  environmental  cues 
to  initiate  spawning,  or  early  developmental  stages 
are  exposed  to  stressful  conditions.  The  reduced 
catch  from  the  thermal  area  provides  evidence  for 
the  latter  view.  The  influence  of  fluctuating  envi- 
ronmental conditions  is  also  shown  by  the  variabil- 
ity in  assemblage  structure  between  wet  and  dry 
years,  probably  due  to  availability  of  suitable  habi- 
tat for  spawning  and  refuge  from  predators,  and 
food  availability.  (See  also  W88-09211)  (Lantz- 
PTT) 
W88-09228 


WINTER  ACTIVITY  AND  SURVIVAL  OF  CRO- 
CODILIANS  IN  THERMALLY  ALTERED  AND 
NON-ALTERED  ENVIRONMENTS, 

R.  A.  Seigel,  L.  A.  Brandt,  and  S.  S.  Novak. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO-819-17,  (1986).  p  121-125,  1  fig. 

Descriptors:  *Water  pollution  effects,  'Thermal 
pollution,  'Alligators,  'Animal  behavior,  'Surviv- 
al, 'Seasonal  variation,  Nuclear  industry,  Caimans, 
Water  temperature,   Behavior,   Animal  behavior. 

The  American  alligator  population  on  the  Savan- 
nah River  Plant  (SRP)  is  exposed  to  much  colder 
winters  than  occur  in  most  other  parts  of  the 
species'  geographic  range.  In  addition,  several  pop- 
ulations of  alligators  on  the  SRP  inhabit  areas  that 
are  thermally  altered,  and  may  show  different  re- 
sponses than  do  alligators  in  non-altered  areas. 
Information  is  presented  here  on  two  related 
topics:  the  annual  activity  patterns  of  alligators 
inhabiting  thermally  altered  and  non-altered  areas, 
and  the  effects  of  freezing  temperatures  on  the 
survival  and  behavior  of  juvenile  alligators.  Pre- 
liminary data  suggest  that  reactor  operations  play 
an  important  role  in  controlling  the  kind,  but  not 
the  magnitude,  of  alligator  activity.  Alligators 
from  both  the  Hot  and  North  Arms  are  active  all 
year,  although  Hot  Arm  individuals  tend  to  be 
slightly  more  active  during  winter.  However,  reac- 
tor activities  appear  to  play  an  important  role  in 
controlling  the  types  of  activity  displayed.  Based 
on  preliminary  data  analysis,  the  time  budgets  of 
alligators  in  the  North  and  Hot  Arms  might  be 
very  different,  especially  infall,  winter  and  spring. 
Alligators  in  the  North  Arm  apparently  spend  a 
good  portion  of  their  daily  activity  period  basking, 
probably  to  raise  body  temperatures  to  optimal 
levels.  Conversely,  owing  to  thermal  effluents 
from  P-Reactor,  alligators  in  the  Hot  Arm  most 
likely  begin  their  daily  activities  with  body  tem- 
peratures at  or  near  optimal,  and  thus  rarely  bask. 
During  freezing  weather  alligators  keep  the  tip  of 
their  snout  out  of  the  water  while  extending  the 
rest  of  their  body  into  deeper  and  warmer  water. 
A  study  was  conducted  to  determine  whether 
small  alligators  could  exhibit  this  'icing  behavior', 
and  to  compare  the  responses  of  alligators,  a  tem- 
perate species,  to  those  of  a  tropical  crocodilion, 
the  spectacled  caiman.  Caimans  are  much  less  tol- 
erant of  low  temperatures  than  are  alligators. 
Unlike  alligators,  caimans  do  not  exhibit  icing  be- 
havior and  make  no  attempt  to  use  the  water  as  a 
heat  source.  Alligators  larger  than  0.5  m  apparent- 
ly tolerate  freezing  conditions  better  than  do  small- 
er individuals,  especially  young  of  the  year.  The 
smaller  animals  become  frozen  under  the  ice  and 
die.  A  severe  winter  may  kill  many  first-  and 
second-year  young,  owing  to  their  inability  to 
maintain  air  holes.  (Lantz-PTT) 
W88-09232 


WATER  POLLUTION  AND  FISH  PHYSIOLO- 
GY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
A.  G.  Heath. 
CRC  Press,  Inc.,  Boca  Raton,  Florida.  1987.  245  p. 


Descriptors:  'Fish  physiology,  'Water  pollution 
effects,  'Toxicology,  Environmental  hypoxia,  He- 
matology, Bioaccumulation,  Biotransformation, 
Water  pollution  control,  Liver,  Tissue  analysis, 
Growth,  Reproduction,  Fish,  Lethal  limits. 

This  review  begins  with  a  discussion  of  some  con- 
cepts which  are  important  in  understanding  how 
pollution  affects  the  physiology  of  aquatic  animals, 
i.e.  the  relationships  between  aquatic  toxicology 
and  fish  physiology,  levels  of  integration,  impor- 
tance of  dose  and  duration  of  exposure,  stress,  and 
toxic  mode  of  action.  An  analysis  of  the  physiolog- 
ical responses  to  environmental  hypoxia  is  done 
early  in  the  book  because  polluted  waters  are  often 
lacking  in  dissolved  oxygen  and  many  toxic  chemi- 
cals at  acute  concentrations  induce  an  hypoxic 
condition  in  fish.  Each  of  the  subsequent  chapters 
is  generally  devoted  to  a  specific  physiological 
process  (e.g.,  osmoregulation,  energy  metabolism, 
reproduction).  For  each  of  these,  it  begins  with  a 
review  of  some  basic  physiology  applied  to  fish 
and  this  is  then  followed  by  a  more  detailed  discus- 
sion of  how  various  pollutants  affect  these  func- 
tions. Throughout,  the  emphasis  is  on  the  mecha- 
nisms of  sublethal  effects.  The  book  closes  with  a 
critical  look  at  some  physiological  and  biochemical 
measurements  that  are,  or  could  be,  utilized  in 
work  on  water  pollution  control.  (Lantz-PTT) 
W88-09236 


ELEMENTS  OF  NATURAL  ADAPTATION  OF 
NATIVE  BACTERIAL  MACROCOSMS  FOL- 
LOWING ORGANIC  CONTAMINATION, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
C.  Matson. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  358-365.  21  ref. 

Descriptors:  'Soil  contamination,  'Saprophytes, 
'Adaptation,  'Survival,  'Macrocosms,  'Bacteria, 
'Water  pollution  effects,  'Groundwater  pollution, 
'Toxicity,  Population  exposure,  Biodegradation, 
Aquifers,  Groundwater. 

The  natural  adaptation  of  soil  saprophytes  within 
the  matrix  of  contaminated  soil  formations  is  in 
many  ways  analogous  to  in  vitro  selection  by  natu- 
ral or  synthetic  inhibition.  An  acclimated  micro- 
cosm will  follow  certain  trends,  the  initial  inocu- 
lum will  regress  to  a  stable  surviving  population. 
In  the  spill  or  leak  situation,  analogous  results 
occur.  The  immediate  response  is  for  native  sapro- 
phytes to  perish  in  toxic  disequilibrium  and  to 
remain  in  a  numerically  reduced  state.  The  surviv- 
ing populations  are  then  subject  to  adsorbtive  and 
electromagnetic  influences  of  the  immediate  soil 
microcosm.  Natural  regressions  reduce  these  mi- 
crobes to  fairly  dispersed  concentrations.  The  sur- 
viving members  of  any  population  directly  repre- 
sent the  inoculum  of  the  future  bioreactor.  These 
survivors  tend  to  find  their  niche.  The  adaptation 
that  they  possessed  in  order  to  survive  is  inadvert- 
ently the  very  same  mechanism  which  enable  them 
to  exhibit  superior  performance  in  the  degradation 
scheme.  This  prerequisite  for  survival  is  a  method 
for  natural  selection  of  biodegraders.  The  nature  of 
lethal  and  sublethal  damage  to  microorganisms  is 
described.  (See  also  W88-09283)  (Alexander-PTT) 
W88-09313 


TOXIC  TERROR, 

American  Council  on  Science  and  Health,  New 

York. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09359 


TOXICITY  OF  PESTICIDES  TO  FISH, 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5B. 
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TOXICITY  OF  PESTICIDES  TO  FISH, 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 
Zoology. 


For  primary  bibliographic  entry  see  Field  5B. 
W88-09398 


REHABILITATING  DAMAGED  ECOSYSTEMS. 

Volume  I.  CRC  Press  Inc.,  Boca  Raton,  Florida. 
1988.  192  p.  Edited  by  John  Cairns. 

Descriptors:  'Cleanup  operations,  'Rehabilitation, 
•Water  pollution  effects,  'Water  pollution  control, 
•Water  pollution  treatment,  Wetlands,  Rivers, 
Streams,  Ecological  effects,  Mine  wastes,  Slurry 
ponds,  Strip  mines,  Indiana,  California,  Illinois, 
North  Dakota,  Salt  marshes,  Ecosystems,  West 
Germany. 

Future  management  options  for  the  rehabilitation 
of  damaged  ecosystems  will  be  dramatically  affect- 
ed by  research  opportunities  in  ecosystems  that 
industry  is  charged  with  rehabilitating,  or  in  dere- 
lict ecosystems  where  government  must  accept  this 
responsibility  since  it  is  legally  impossible  to  assign 
responsibility  to  an  individual  or  a  private  institu- 
tion. The  young  and  rapidly  developing  field  of 
restoration  ecology  has  evolved  to  a  sufficient 
degree  to  enable  cost-effective  and  ecologically 
interesting  restoration  of  ecosystems  damaged  by 
mining  and  other  anthropogenic  activities.  It  is 
important  for  research  investigators,  regulators,  in- 
dustries, and  other  organizations  charged  with  re- 
habilitation to  realize  that  they  have  a  common 
interest  but  that  all  will  have  to  adjust  to  the  needs 
of  the  others  in  order  to  achieve  the  desired  re- 
sults. These  desired  results  should  be:  (1)  a  cost- 
effective  means  of  fulfilling  the  responsibility  of 
rehabilitating  the  damaged  ecosystems  so  that 
those  charged  with  this  responsibility  meet  the 
legal  requirements  for  doing  so;  (2)  the  regulators 
must  be  able  to  demonstrate  that  they  have  fulfilled 
their  responsibility  to  the  public  and  to  their  supe- 
riors in  the  government  at  whatever  level  of  gov- 
ernment they  represent;  and  (3)  the  research  inves- 
tigators must  derive  sufficient  new  information  to 
justify  publication  in  a  peer-reviewed  scholarly 
journal.  This  volume  addresses  these  research 
needs  with  chapters  discussing:  (1)  synthetic  ap- 
proaches to  ecological  research;  (2)  river  and 
stream  restoration;  (3)  abandoned  mines  in  Illinois 
and  North  Dakota:  toward  an  understanding  of 
revegetation;  (4)  reclamation  and  treatment  of  con- 
taminated land;  (5)  techniques  for  the  creation  of 
wetland  habitat  in  coal  slurry  ponds;  (6)  evaluation 
of  strip  pits  and  ponds  for  physical  manipulation  to 
increase  wetlands  and  improve  habitat  in  south- 
western Indiana;  (7)  salt  marsh  restoration:  lessons 
from  California;  (8)  restoration  and  management  of 
ecosystems  for  nature  conservation  in  West  Ger- 
many. (See  W88-09449  thru  W88-09458)  (Lantz- 
PTT) 
W88-09448 


REHABILITATING  DAMAGED  ECOSYSTEMS. 

For   primary   bibliographic   entry   see   Field    5G. 
W88-09457 


COMPARATIVE  VULNERABILITY  TO  OIL 
SPILLS  OF  BEDROCK  VERSUS  SAND  AND 
GRAVEL  AQUIFERS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

P.  Garrett. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  773-783,  3  fig,  4 
tab,  1 1  ref. 

Descriptors:  'Groundwater  pollution,  'Oil  spills, 
'Permeability,  'Bedrock,  'Aquifer  characteristics, 
Sand  aquifers,  Path  of  pollutants,  Porosity,  Leak- 
age, Sand. 

Most  hydrogeologists  have  assumed  that  the  high 
permeability  of  sand  and  gravel  deposits  makes 
them  most  vulnerable  to  contamination,  and  thus  in 
need  of  the  greatest  levels  of  protection.  Evidence 
from  Maine  shows  that  fractured  bedrock  aquifers 
are  more  vulnerable.  In  this  study  of  the  33  best- 
documented  spills  in  Maine,  only  5  did  not  con- 
taminate drilled  wells  in  the  bedrock  aquifer.  In 
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most  cases,  this  was  because  there  were  no  local 
drilled  wells,  or  because  the  bedrock  was  protect- 
ed by  thick  surficial  deposits.  Statewide,  the  con- 
tamination of  drilled  wells  by  leaked  petroleum  is 
disproportionately  high.  Furthermore,  only  a  few 
gallons  or  tens  of  gallons  of  petroleum  product 
leaking  into  the  bedrock  aquifer  can  cause  a  large 
volume  of  the  aquifer  to  be  contaminated  by  dis- 
solved components.  This  is  in  contrast  to  the  situa- 
tion in  sand  and  gravel  deposits,  into  which  thou- 
sands of  gallons  of  product  can  leak  before  neigh- 
boring sand-point  or  dug  wells  are  affected.  Pump- 
ing wells  in  the  bedrock  aquifer  are  especially 
liable  to  contamination,  because  dissolved  contami- 
nants are  drawn  towards  them  even  though  they 
may  not  be  located  downgradient  of  the  spill  site. 
But  interconnectedness  of  fractures  determines 
which  wells  get  hit.  The  geological  explanation  for 
all  the  above  phenomena  lies  with  the  low  porosity 
of  the  fractured  bedrock  aquifer.  Low  porosity 
causes  greater  seepage  velocities  towards  pumping 
wells,  as  well  as  greater  distances  of  travel  for 
water  used  in  such  wells.  Low  porosity  also  ac- 
counts for  the  smaller  volume  of  spilled  product 
that  the  aquifer  can  hold  in  storage,  and  which  can 
be  recovered  from  it.  Policy  recommendations 
arising  from  these  findings  are  that  the  fractured 
bedrock  aquifer  deserves  the  greatest  levels  of 
protection.  Indices  of  groundwater  pollution  po- 
tential, such  as  DRASTIC,  should  be  revised  to 
give  higher  relative  scores  to  areas  of  shallow 
fractured  bedrock  if  their  objective  is  to  protect  all 
groundwater  from  contamination.  (See  also  W88- 
09477)  (Author's  abstract) 
W88-09520 


ZONATION  OF  MAYFLY  NYMPHS  AND  CAD- 
DISFLY  LARVAE  IN  THE  ST.  MARYS  RIVER, 

Fish  and  Wildlife  Service,  Ann  Arbor,  MI.  Great 

Lakes  Fishery  Lab. 

D.  W.  Schloesser. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  2,  p  227-233,   1988.  2  fig,  3  tab,  23  ref. 

Descriptors:  'Water  pollution  effects,  *Lakes, 
•Aquatic  insects,  Insects,  Mayflies,  Caddisflies,  St. 
Marys  River,  Benthic  fauna,  Industrial  wastes, 
Great  Lakes,  Larval  growth  stage. 

Sampling  of  benthos  at  166  stations  in  the  lower 
two-thirds  of  the  St.  Marys  River  in  1974  and  1975 
yielded  a  total  of  9  mayfly  and  20  caddisfly  genera. 
Densities  of  mayflies  (primarily  the  pollution  sensi- 
tive Hexagenia)  ranged  from  0  to  more  than  2000/ 
sq  m  and  caddisflies  (primarily  Polycentropus) 
from  0  to  744  per  sq  m  in  individual  samples.  No 
mayflies  were  collected  in  a  20  km  section  of  the 
river  extending  from  below  Sault  Ste.  Marie,  On- 
tario, to  the  head  of  Lake  George,  an  area  previ- 
ously identified  by  the  International  Joint  Commis- 
sion as  having  been  degraded  by  industrial  wastes. 
In  three  sections  of  the  river  progressively  farther 
downstream  from  the  degraded  section,  the  aver- 
age numbers  of  mayfly  nymphs  increased  from  36 
to  264  to  457  per  sq  m;  and  in  three  other  nonde- 
graded  sections  of  the  river,  the  range  was  127  to 
341  per  sq  m.  Densities  of  caddisfly  larvae  were 
low  (4  per  sq  m)  in  the  degraded  section  of  the 
river  that  was  devoid  of  mayflies  and  ranged  from 
7  to  101  sq  m  in  nondegraded  sections.  Average 
densities  for  all  stations  combined  were  220  sq  m 
for  mayflies  and  34  per  sq  m  for  caddisflies.  (Au- 
thor's abstract) 
W88-09556 


ANALYSIS  AND  FATE  OF  DIBENZOTHIO- 
PHENE  DERIVATIVES  IN  THE  MARINE  EN- 
VIRONMENT, 

Centre    National    de    la    Recherche    Scientifique, 
Brest  (France).  Lab.  de  Chromatographic 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09568 


FOREST  DAMAGE:  CHARACTERIZATION  OF 
SPRUCE  NEEDLES  BY  PYROLYSIS  FIELD 
IONIZATION  MASS  SPECTROMETRY, 

Fachhochschule  Fresenius,  Wiesbaden  (Germany, 
F.R.).  Dept.  of  Trace  Analysis. 
H.  R.  Schulten,  N.  Simmleit,  and  H.  H.  Rump. 
International  Journal  of  Environmental  Analytical 


Chemistry  IJEAA3,  Vol.  27,  No.  3,  p  241-264, 
November  1986.  5  fig,  3  tab,  65  ref.  Bundesminis- 
terium  fur  Forschung  und  Technologie,  Bonn-Bad 
Godesberg  Project  0373836. 

Descriptors:  'Ozone,  'Plant  pathology,  'Spruce 
trees,  'Acid  rain,  'Water  pollution  effects,  'Air 
pollution  effects,  Forest,  Gas  chromatography, 
Mass  spectrometry. 

Needle  tips  of  Norway  spruce  are  investigated  by 
direct  probe  pyrolysis  field  ionization  mass  spec- 
trometry and  Curie-point  gas  chromatography/ 
mass  spectrometry.  The  obtained  results  are  used 
to  characterize  the  thermally  stable  plant  constitu- 
ents and  major  macromolecular  structures  of 
spruce  needles.  The  analyses  of  green,  damaged, 
ozone-fumigated  and  acidic  fog  water  treated 
spruce  needles  reveal  the  major  differences  be- 
tween the  different  samples.  It  is  shown  that 
ozone-fumigation  degrades  flavones  and  the  lignin 
structure  whereas  acidic  precipitation  changes  the 
polysaccharides  in  damaged  spruce  needles.  How- 
ever, the  damage  pattern  in  nature  cannot  be  ex- 
plained by  the  patterns  of  experimentally  damaged 
spruce  needles  alone.  (Author's  abstract) 
W88-09572 


EFFECTS  OF  ACID  PRECIPITATION  ON 
SEDIMENT  DOWNCORE  PROFILES  OF  DIA- 
TOMS, BACTERIAL  DENSITIES  AND  SUL- 
PHUR ISOTOPE  RATIOS  IN  LAKES  NORTH 
OF  LAKE  SUPERIOR, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of 
Chemistry. 

H.  G.  Thode,  M.  D.  Dickman,  and  S.  S.  Rao. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  74,  No.  4,  p  397-422,  February  1987.  6  fig,  7 
tab,  57  ref. 

Descriptors:  'Air  pollution  effects,  'Sulfur  diox- 
ide, 'Water  pollution  effects,  'Acid  rain,  'Lakes, 
'Isotope  studies,  'Diatoms,  Bacteria,  Sulfur,  Water 
pollution,  Lake  sediments,  Sediments,  Geology, 
Sulfur  isotopes,  Bacterial  densities. 

Lakes  with  the  largest  downcore  sulfur  isotope 
shifts  were  those  closest  to  the  Algoma  Ore  Ltd., 
siderite-iron  smelter  in  Wawa.  The  bedrock  geolo- 
gy of  two  of  the  lakes  located  nearest  the  smelter 
(Lakes  WW1  and  WW2)  was  composed  of  carbon- 
ate-rich siderites.  These  lakes  failed  to  acidify  even 
though  they  were  exposed  to  the  highest  levels  of 
atmospheric  sulfur  dioxide  (Algoma  Ore  Ltd.  in 
Wawa  releases  approximately  180,000  metric  tons 
of  sulfur  dioxide  per  year).  Those  lakes  which 
displayed  the  highest  rates  of  diatom-inferred 
acidification  during  the  last  fifty  years  were  ones 
with  negligible  buffering  capacity  and  carbonate- 
poor  bedrock  geology.  Enhanced  sulfur  loading  to 
a  lake  stimulated  the  production  of  its  sulfur  reduc- 
ing bacteria  which  in  turn  increased  the  relative 
concentration  of  isotopically  light  sulfur  in  its 
sulfur  sediments.  This  was  indicated  by  the  large 
surficial  population  of  sulfur  reducing  bacteria  in 
lakes  receiving  large  inputs  of  sulfur.  In  these 
lakes,  the  surface  sediments  (0-2  cm)  revealed  a 
significant  (p<0.05)  shift  to  isotopically  light 
sulfur  as  a  result  of  bacterial  sulfate  reduction.  As 
expected,  there  was  no  correlation  between  the 
rate  of  lake  acidification  and  the  degree  of  upcore 
shift  toward  isotopically  light  sulfur.  (Author's  ab- 
stract) 
W88-09592 


DEVELOPMENT  OF  THE  ROTIFER  COMMU- 
NITY STRUCTURE  IN  LAKE  CONSTANCE 
DURING  ITS  EUTROPHICATION, 

Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
N.  Walz,  H.  Elster,  and  M.  Mezger. 
Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  74,  No.  4,  p  452-487,  February  1987.  7  fig,  3 
tab,  84  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Lakes,  'Rotifers,  'Aquatic  populations, 
•Species  composition,  Plankton,  Lake  Constance, 
Population  dynamics,  Limnology,  Seasonal  varia- 
tion, Predation,  Competition. 

In  the  course  of  eutrophication  of  Lake  Constance, 
an  increase  of  the  rotifer  abundance  of  more  than 


two  orders  of  magnitude  was  found.  This  increase 
took  place  between  1920  and  1963  as  a  direct  effect 
of  eutrophication  and  since  that  time,  no  quantita- 
tive changes  were  found.  On  the  other  hand,  the 
1960s  changes  of  plankton  structure  occurred  as 
indirect  consequences  of  eutrophication  by  the  im- 
migration of  Cyclops  vicinus  and  Daphnia  galeata. 
The  altered  structure  manifested  itself  in  a  totally 
different  seasonal  development  for  which  predato- 
ry-prey interactions  with  Cyclops  vicinus  and  As- 
planchna  priodonta  and  competition  relationships 
to  Daphnia  galeata  are  responsible.  (Author's  ab- 
stract) 
W88-09593 


IMPACT  OF  URBAN  POLLUTION  ON  THE 
ZOOPLANKTON  PART  OF  A  NERITIC 
SYSTEM  (MARSEILLE-CORTIOU)  (IMPACT 
D'UNE  POLLUTION  URBAINE  SUR  LA 
PARTIE  ZOOPLANCTONIQUE  D'UN  SYS- 
TEME  NERITIQUE  (MARSEILLE-CORTIOU)), 
Centre  d'Oceanologie  de  Marseille  (France). 
R.  Arfi,  and  G.  Patriti. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  11-23, 
January  9,  1987.  11  fig,  6  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Environ- 
mental effects,  'Municipal  wastewater,  'Plankton, 
•Zooplankton,  'Neritic  environment,  Outfall 
sewers,  Wastewater  outfall,  Sampling,  Species  di- 
versity, Aquatic  populations,  Population  dynamics, 
Crustaceans,  Copepods,  Larvae,  Seasonal  distribu- 
tion, Trophic  level,  France,  Marseille. 

Sewage  of  Marseilles'  main  outfall  permanently 
pollutes  a  large  coastal  area  centered  around  Cor- 
tiou,  south  of  the  city.  In  order  to  study  the  impact 
of  that  urban  pollution  on  the  zooplankton,  more 
than  200  samples  were  collected  between  1977  and 
1981,  several  sampling  strategies.  Quantitatively, 
the  study  area  showed  rather  sparse  zooplankton. 
The  more  important  populations  were  encountered 
near  Cortiou,  the  non-perturbed  reference  point 
with  lowest  abundance  of  organisms.  Sampling 
sites  located  near  the  outfall  are  sometimes  azoic. 
Qualitatively,  the  observed  communities  are  not 
characteristic  of  a  heavily  polluted  environment, 
but  correspond  to  an  impoverished  neritic  commu- 
nity. In  the  more  polluted  area,  the  community  is 
organized  around  the  copepods  Clausocalanus  sp., 
Paracalanus  sp.,  and  Oithone  helgolandica,  and  a 
group  of  less-important  species  (Oithona  nana  and 
the  cladoceran  Evadne  spinifera).  Centropagidae, 
Coryceidae,  Onceidae,  but  also  Chaetognathians, 
Fritilliarins  and  the  meroplanktonic  larvae  are 
more  frequently  encountered  in  'clean'  water. 
Community  structure  is  higher  during  the  cold 
months  than  summer.  The  latter  period  frequently 
shows  a  disorganized  zooplankton.  In  most  situa- 
tions, the  copepod  Acartia  clausi  plays  a  minor 
role  in  the  structural  definition  of  the  communities. 
The  variations  observed  seem  largely  independent 
of  the  parameters  reflecting  pollution  intensity. 
Stress  integration,  in  relation  with  the  anterior 
community  'history'  (intensity  of  contact  with  pol- 
luted water,  trophic  potential  of  the  area)  seem  to 
be  the  main  regulator  factors.  (Author's  abstract) 
W88-09620 


EFFECTS  OF  EXPERIMENTAL  ACIDIFICA- 
TION ON  A  LOTIC  MACROINVERTEBRATE 
COMMUNITY, 

Laval  Univ.,  Quebec.  Dept.  de  Biologic 

M.  Allard,  and  G.  Moreau. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  1,  p  37-49, 

January  9,  1987.  4  fig,  6  tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Stream  biota,  'Acid  streams,  'Acidic  water, 
'Lotic  environment,  'Macroinvertebrates,  'Eco- 
systems, Experimental  design,  Substrates,  Benthos, 
Aluminum,  Chemical  properties,  Species  composi- 
tion, Species  diversity,  Population  density,  Aquatic 
insects,  Oligochaetes,  Nematodes,  Hydrogen  ion 
concentration,  Animal  physiology. 

Numerous  studies  have  been  performed  to  assess 
the  effects  of  acidic  precipitation  on  benthic  inver- 
tebrates; unfortunately,  these  investigations  have 
often    produced    conflicting    results.    Considering 
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this,  a  study  was  conducted  to  assess,  in  controlled 
conditions  the  effects  and  mechanisms  of  acidifica- 
tion upon  the  benthic  community.  A  three-month 
experimental  acidification  was  carried  out  on  lotic 
bottom  communities  under  semi-natural  conditions 
in  plasticized  wooden  channels.  Acidified  commu- 
nities (pH  4.0),  with  or  without  added  aluminum, 
were  compared  with  a  reference  community  (pH 
6.3-6.9).  Added  aluminum  concentrations  were  0.2 
and  0.4  mg  per  1.  Water  chemistry  and  taxonomic 
composition  of  the  macroinvertebrate  communities 
were  monitored.  Under  acidified  conditions,  results 
were  similar,  with  or  without  added  aluminum. 
Mean  abundances  of  all  groups  of  organisms  were 
lowered.  Mayflies  nearly  completely  disappeared 
from  the  acidified  channels.  The  only  organism  not 
affected  by  the  acidification  was  Microtendipes  sp. 
Differences  in  the  organism  response  were  ob- 
served: Orthocladiinae  and  Ephemeroptera,  espe- 
cially early  instars,  were  very  sensitive  to  low  pH; 
Chironomini  and  Tanypodinae  were  much  less  sen- 
sitive; while  Tanytarsini  were  intermediate.  Oligo- 
chaeta  and  Nematoda  were  difficult  to  classify, 
their  response  being  different  from  one  year  to 
another.  Organisms  inhabiting  the  surface  of  artifi- 
cial substrates  disappeared  very  rapidly  from  the 
system,  while  those  buried  inside  had  a  delayed 
reaction  to  acidification.  Aluminum,  which  was 
mainly  in  the  monomelic  form,  was  not  responsible 
for  community  modifications.  Direct  action  of  hy- 
drogen ions  through  a  physiological  stress  seems  a 
more  credible  explanation.  These  results,  induced 
by  a  continuous  experimental  acidification,  suggest 
that  if  this  small  headwater  stream  undergoes  acidi- 
fication, the  resulting  invertebrate  community  will 
be  very  simplified,  with  only  resistant  species  able 
to  cope  with  the  acid  conditions.  (Author's  ab- 
stract) 
W88-09622 


INVESTIGATION  OF  A  TOXIC  WATER- 
BLOOM  OF  MICROCYSTIS  AERUGINOSA 
(CYANOPHYCEAE)  IN  LAKE  AKERSVATN, 
NORWAY, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Food 

Hygiene. 

K.  Berg,  W.  W.  Carmichael,  O.  M.  Skulberg,  C. 

Benestad,  and  B.  Underdal. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  2,  p  97- 

103,    January    20,    1987.    5    fig,    2    tab,    15    ref. 

USAMRDC  Contract  DAMD-17-83-C-4156. 

Descriptors:  'Limnology,  *Water  pollution  effects, 
*Lakes,  *Eutrophic  Lakes,  'Drinking  water, 
•Algae,  'Cyanophyta,  'Microcystis,  'Toxins,  Tox- 
icity, Eutrophication,  Norway,  Reservoirs,  Bioas- 
say,  Chromatography,  Peptides,  Spatial  distribu- 
tion, Temporal  distribution,  Chemical  properties, 
Municipal  water,  Water  supply. 

During  the  summer  and  fall  of  1984  and  1985,  the 
eutrophic  Lake  Akersvatn  in  southeastern 
Norway,  used  as  a  reserve  drinking-water  reser- 
voir, was  found  to  produce  heavy  water  blooms  of 
the  colonial  blue-green  alga  Microcystis  aerugin- 
osa. Samples  of  the  water  bloom  were  found  to  be 
toxic  using  the  mouse  bioassay.  No  toxin  was 
found  free  in  the  water  as  detected  by  HPLC  and 
mouse  bioassay.  The  toxic  cells  (minimum  lethal 
dose  8-15  mg/kg  body  weight  in  mice)  and  puri- 
fied toxin  (minimum  lethal  dose  50  micrograms/kg 
body  weight  in  mice)  showed  signs  of  poisoning  in 
laboratory  rats  and  mice  identical  to  that  of  other 
hepatotoxin-producing  M.  aeruginosa  blooms  and 
strains  reported  from  other  parts  of  the  world.  The 
toxin  has  chemical  properties  similar  to  the  cyclic 
heptapeptide  reported  for  a  South  African  M.  aer- 
uginosa toxin.  The  toxin  from  Lake  Akersvatn 
bloom  material  has  a  molecular  weight  of  994.  The 
toxic  bloom  of  M.  aeruginosa  persisted  from 
August  to  November  in  1984  and  reappeared  in 
July  of  1985.  While  water  from  Lake  Akersvatn 
was  not  used  for  municipal  water  supply  during 
this  period,  the  presence  of  toxic  blue-green  algae 
in  a  drinking  water  reservoir  indicates  the  need  to 
develop  monitoring  and  detection  methods  for 
toxic  cells  and  toxins.  (Author's  abstract) 
W88-09625 


AQUATIC  OLIGOCHAETA  IN  SOME  TRIBU- 
TARIES OF  THE  RIO  DE  LA  PLATA,  BUENOS 
AIRES,  ARGENTINA, 


Universidad   Nacional   de   La   Plata   (Argentina). 

Inst,  de  Embriologia. 

C.  Gluzman  de  Pascar. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  2,  p  125- 

130,  January  20,  1987.  6  fig,  1  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Stream  biota,  'Aquatic  animals,  'Oligo- 
chaetes,  Streams,  Tributaries,  Rio  de  la  Plata,  Ar- 
gentina, Domestic  wastes,  Industrial  wastes,  Pulp 
wastes,  Food  processing  wastes,  Sediments,  Spe- 
cies composition,  Tubificids,  Tropical  regions, 
Morphology. 

Buenos  Aires  Province  has  a  rich  net  of  rivers  and 
a  number  of  streams  which  are  tributaries  of  the 
Rio  de  la  Plata;  yet,  previous  studies  of  the  fresh- 
water oligochaeta  of  Argentina  deal  with  the 
Northeast  and  other  isolated  geographic  areas  of 
the  country  and  there  is  no  knowledge  on  the  rest 
of  Argentina.  The  oligochaeta  of  eleven  streams 
flowing  into  the  Rio  de  la  Plata  were  investigated. 
One,  El  Gato  stream,  is  heavily  polluted  by  domes- 
tic sewage,  cellulose  waste  from  a  paper  industry, 
and  oil  subproducts  from  large  steel  works;  in 
another,  Rodriguez  stream,  a  cold-storage  house 
causes  pollution.  The  littoral  sediments  were  sam- 
pled bimonthly  from  November  1983  to  June  1985; 
in  the  laboratory,  living  specimens  were  sorted  at 
lOx  magnification  and  fixed  in  5%  formalin. 
Twenty-nine  taxa  (twenty-four  naidids,  five  tubifi- 
cids) were  identified.  Most  species  are  cosmopoli- 
tan, but  Dero  evelinae,  Pristina  leidyi,  Slavina  iso- 
chaeta,  and  Bothrioneurum  sp.  are  neotropical. 
Bratislavia  unidentata,  Haemonais  waldvogeli,  and 
Nais  pardalis  are  reported  for  the  first  time  in 
Argentina.  Variants  occur  in  the  shape  of  the  distal 
end  of  the  penial  sheaths  of  Limnodrilus  hoffmeis- 
teri.  The  dominant  Naidid  genera  are  Dero  and 
Pristina.  In  the  polluted  El  Gato  stream  only  L. 
hoffmeisteri  and  L.  claparedeianus  were  found. 
(Shidler-PTT) 
W88-09626 


PRIMARY  PRODUCTION  AND  PIGMENTS  IN 
THREE  LOW  ALKALINITY  CONNECTED 
RESERVOIRS  RECEIVING  MINE  WASTES, 

Instituto    Nacional   de    Investigacao   des   Pescas, 
Lisbon  (Portugal). 
G.  Cabecadas,  and  M.  J.  Bogueira. 
Hydrobiologia  HYDRB8,  Vol.  144,  No.  2,  p  173- 
182,  January  20,  1987.  6  fig,  5  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Mine 
wastes,  'Copper,  'Reservoirs,  'Primary  produc- 
tivity, Pigments,  Chlorophyll,  Alkalinity,  Portugal, 
Chlorophyll  a,  Tungsten,  Pyrite,  Phytoplankton, 
Biomass,  Photosynthesis,  Ecosystems,  Sediments, 
Carbon,  Respiration,  Phosphorus,  Limiting  factors. 

A  comparative  study  of  primary  production  and 
pigments,  conducted  from  April  1981  to  April 
1982,  in  a  chain  of  three  low-alkalinity,  reservoirs 
situated  in  northern  Portugal  revealed  significantly 
lower  levels  of  chlorophyll  (159  mg  carbon/square 
m/d  and  19.8  mg/square  m  as  chlorophyll  a,  grow- 
ing season  means)  in  the  reservoir  receiving  wastes 
rich  in  copper  from  a  tungsten-copper-pyrite  mine. 
This  contrasts  especially  with  the  situation  ob- 
served in  the  upstream  reservoir  which  presents 
the  highest  values  (409  mg  C/square  m/d  and  55.2 
mg/square  m)  recorded  in  the  system.  Eventual 
effects  of  the  mine  discharge  on  phytoplankton 
biomass  and  photosynthesis,  such  as  high  turbidity 
and  copper  toxicity,  are  discussed.  The  results 
indicate  that  the  presence  of  copper  is  responsible 
for  the  alterations  in  the  phytoplankton  communi- 
ty. The  lakes  exhibit  similar  photosynthetic  capac- 
ity, indicating  an  adaptation  to  the  relatively  high 
copper  concentrations  in  water  and  sediments.  Ex- 
periments carried  out  in  the  largest  unpolluted 
reservoir  show  that  the  loss  of  carbon  through 
respiration  is  of  major  importance  and  they  also 
indicate  that  phosphorus  is  one  of  the  factors  limit- 
ing phytoplankton  productivity.  (Author's  ab- 
stract) 
W88-09627 


REGULATION  OF  BLUE-GREEN  ALGAL 
BUOYANCY  AND  BLOOM  FORMATION  BY 
LIGHT,  INORGANIC  NITROGEN,  C02,  AND 
TROPHIC  LEVEL  INTERACTIONS, 


Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09628 


IMPACT  OF  NUTRIENT  ENRICHMENT  AND 
ALKALINIZATION  ON  PERIPHYTON  COM- 
MUNITIES IN  THE  NEW  JERSEY  PINE  BAR- 
RENS, 

Rutgers  -  The  State  Univ.,  Camden,  NJ.  Dept.  of 

Biology. 

M.  D.  Morgan. 

Hydrobiologia  HYDRB8,  Vol.  144,  No.  3,  p  233- 

241,  January  30,  1987.  2  fig,  5  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Environ- 
mental effects,  'Nutrients,  'Alkalinity,  'Aquatic 
plants,  'Epiphytes,  'Pine  Barrens,  Enrichment, 
Ecosystems,  New  Jersey,  Urban  drainage,  Agricul- 
tural runoff,  Stream  biota,  Watersheds,  Hydrogen 
ion  concentration,  Nitrates,  Species  composition, 
Species  diversity. 

The  impact  of  residential  and  agricultural  develop- 
ment on  stream  periphyton  communities  in  the 
New  Jersey  Pine  Barrens  was  examined  by  com- 
parison with  communities  in  undeveloped  areas. 
Watershed  disturbance  resulted  in  stream  water 
primarily  characterized  by  greatly  elevated  pH 
levels  and  nitrate  concentrations.  A  total  of  53 
periphyton  species  were  encountered  in  bimonthly 
samples  over  a  one-year  period  in  the  three  dis- 
turbed and  three  undisturbed  study  streams.  Spe- 
cies richness  was  significantly  greater  in  the  dis- 
turbed streams  based  on  three  criteria:  the  average 
number  of  species  per  stream  on  each  sampling 
occasion  (disturbed  =  6.3;  undisturbed  =  4.9),  the 
average  number  of  species  per  stream  for  the  entire 
year  (disturbed  =  19.3;  undisturbed  =  16.0),  and 
the  total  number  of  species  found  in  streams  within 
a  type  (disturbed  =  40;  undisturbed  =  31).  Species 
composition  also  changed  significantly  as  the  result 
of  disturbance.  There  appeared  to  be  replacement 
of  species  characteristic  of  undisturbed  Pine  Bar- 
rens streams  with  species  peripheral  to  the  region. 
The  expected  effects  of  both  elevated  pH  and 
nitrate  were  consistent  with  these  results.  (Au- 
thor's abstract) 
W88-09630 


HEALTH  EFFECTS  OF  DRINKING  WATER 
CONTAMINANTS, 

American    Water    Works    Association    Research 
Foundation,  Denver,  CO. 
J.  B.  Mannion. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  1,  p  6-12,  March 
1988.  10  refs. 

Descriptors:  'Water  supply,  'Water  pollution  ef- 
fects, 'Regulations,  'Public  health,  'Population 
exposure,  'Drinking  water,  'Pollutants,  Risks, 
Carcinogens. 

In  some  cases  the  importance  of  minute  concentra- 
tions of  chemicals  detected  in  drinking  water  sys- 
tems is  a  highly  debatable  issue  with  strong  argu- 
ments on  both  sides.  The  author,  who  is  Deputy 
Executive  Director  of  the  AWW  Research  Foun- 
dation, presents  his  own  opinions  and  thoughts  on 
some  of  the  problems  associated  with  risk  assess- 
ment, animal  studies,  and  the  'threshold  theory'  of 
carcinogenicity.  The  questions  raised  by  the  paper 
are  important  to  the  industry  because  the  regula- 
tory climate,  as  indicated  by  the  various  rules  and 
regulations,  is  in  large  measure  a  response  to  which 
evidence  and  philosophy  is  accepted  by  the  regula- 
tors. (Author's  abstract) 
W88-09643 


EFFECT  OF  CRUDE  OIL  AND  OIL  SPILL 
CHEMICALS  ON  NITROGEN  FIXATION  IN 
THE  CYANOBACTERIA  NOSTOC  SP., 

Alberta  Univ.,  Edmonton. 
J.  Marowitch,  M.  R.  T.  Dale,  and  J.  Hoddinott. 
Environmental  Pollution,  Vol.  51,  No.  1,  p  75-83, 
1988.  4  fig,  1  tab,  18  ref. 
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Group  5C — Effects  Of  Pollution 

Descriptors:  'Water  pollution  effects,  'Oil  spills, 
•Oil  pollution,  'Cleanup  operations,  'Dispersants, 
•Nitrogen  fixation,  •Cyanophyta,  *Nostoc,  Nitro- 
gen fixing  bacteria,  Oily  water,  Oil,  Chemical 
wastes,  Oil  slicks. 

The  effects  of  crude  oil  and  three  oil  spill  disper- 
sants (Corexit  9600,  9550,  and  7664)  on  nitrogenase 
activity  in  the  cyanobacteria  Nostoc  sp.  were  ex- 
amined. The  addition  of  oil  to  Nostoc  sp.  cultures 
resulted  in  a  catastrophic  decline  in  nitrogenase 
activity  with  activity  ceasing  7  h  after  treatment. 
The  addition  of  a  dispersant  with  the  oil  did  not 
ameliorate  this  effect.  Cultures  exposed  to  high 
concentrations  of  dispersants  showed  lower  rates 
of  nitrogenase  activity  than  untreated  cultures. 
Corexits  9600  and  9550  which  both  contain  a  hy- 
drocarbon solvent,  formed  emulsions  when  added 
to  the  cultures.  These  reduced  the  intensity  of  light 
reaching  the  cells.  However,  it  is  unlikely  that 
dispersant  concentrations  of  this  magnitude  would 
occur  in  the  field.  At  the  lowest  concentrations 
tested,  which  approximates  the  manufacturer's  rec- 
ommended application  rate,  the  effects  of  the  dis- 
persant appear  to  be  negligible.  (Author's  abstract) 
W88-09665 


POPULATION  DYNAMICS  AND  SECONDARY 
PRODUCTION  IN  AN  ESTUARINE  POPULA- 
TION OF  CAULLERIELLA  CAPUTESOCIS 
(POLYCHAETA:  CIRRATULIDAE), 

Lagos  Univ.  (Nigeria).  Dept.  of  Biological  Sci- 
ences. 

J.  A.  Oyenekan. 

Marine  Biology  MBIOAJ,  Vol.  95,  No.  2,  p  267- 
273,  July  1987.  6  fig,  1  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
dynamics,  'Estuarine  environment,  'Polychaetes, 
•Secondary  productivity,  'Caulleriella,  'Popula- 
tion density,  Silt,  Sediments,  Copper,  Spatial  distri- 
bution, Spawning,  Life  history  studies. 

Between  July  1978  and  March  1980,  the  distribu- 
tion, population  dynamics  and  secondary  produc- 
tion of  Caulleriella  caputesocis  St.  Joseph,  1864,  in 
Southampton  Water,  South  England,  were  investi- 
gated. The  distribution  of  the  polychaete  was  relat- 
ed to  the  amount  of  silt  and  copper-content  of  the 
sediment,  the  highest  densities  occurring  in  sedi- 
ment containing  60  to  100%  silt  and  less  than  50 
ppm  copper.  Breeding  occurred  at  a  low  level 
throughout  the  year,  usually  when  the  worms 
were  over  one  year  old,  with  peak  breeding  be- 
tween May  and  September.  C.  caputesocis  in 
Southampton  Water  is  monotelic,  and  oocytes 
measured  1 20  to  1 60  microns  in  diameter  at  spawn- 
ing. Unshed  oocytes  were  resorbed.  Annual  sec- 
ondary production  varied  between  0.01  and  5.90  g 
C/sq  m/yr  and  the  (annual  production)  :  (mean 
biomass)  ratio  of  the  species  ranged  between  0.84 
and  7.09  (Author's  abstract) 
W88-09666 


SEASONAL  VARIATION  IN  MARINE  PHYTO- 
PLANKTON  AND  ICE  ALGAE  AT  A  SHAL- 
LOW ANTARCTIC  COASTAL  SITE, 

R.  A.  Perrin,  P.  Lu,  and  H.  J.  Marchant. 
Hydrobiologia  HYDRB8,  Vol.  146,  No.  1,  p  33-46, 
March  10,  1987.  18  fig,  4  tab,  37  ref. 

Descriptors:  'Eutrophication,  'Plant  populations, 
•Seasonal  variation,  'Phytoplankton,  'Marine  en- 
vironment, 'Algae,  'Diatoms,  'Ice  algae,  'Sea  ice, 
Coastal  waters,  Shallow  water,  Antarctica,  Chlo- 
rophyll a,  Population  density,  Species  diversity, 
Species  composition. 

The  phytoplankton  population  near  Davis,  Vest- 
fold  Hills,  Antarctica  was  monitored  throughout 
1982.  Chlorophyll-a  determinations  and  counts  of 
living  cells  in  both  the  water  column  and  sea  ice 
demonstrated  a  marked  seasonality  in  phytoplank- 
ton abundance  and  species  composition.  From 
April  to  October,  nanoplanktonic  organisms  con- 
tributed most  of  the  chlorophyll-a  in  both  the  sea 
ice  and  water  column.  Blooms  of  diatoms  occurred 
in  May,  November  and  December  in  the  bottom  of 
the  sea-ice  and  in  January  and  February  in  the 
water  column.  Phaeocystis  pouchetii  was  dominant 
during   December   in    the   water   column.    Large 


numbers  of  dead  diatoms  were  found  in  winter. 
The  concentrations  of  nitrate,  dissolved  inorganic 
phosphate  and  dissolved  silicate  increased  through- 
out the  year  until  December,  when  the  concentra- 
tions of  nitrate  and  silicate  fell  sharply,  followed  a 
month  later  by  a  reduction  in  phosphate  concentra- 
tion. The  diversity  of  phytoplankton  was  greatest 
during  the  summer  months.  (Author's  abstract) 
W88-09668 


SENSITIVITY  OF  ASELLUS  AQUATICUS  (L.) 
AND  PROASELLUS  COXALIS  DOLLF.  (CRUS- 
TACEA, ISOPODA)  TO  COPPER, 

Naples    Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

M.  de  Nicola  Giudici,  L.  Migliore,  and  S.  M. 

Guarino. 

Hydrobiologia  HYDRB8,  Vol.  146,  No.  1,  p  63-69, 

March  10,  1987.  3  fig,  5  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Copper, 
'Crustaceans,  'Isopods,  'Toxicity,  'Copper  sul- 
fate, 'Asellus,  'Proasellus,  Median  tolerance  limit, 
Life  cycle,  Juvenile  growth  stage,  Embryonic 
growth  stage,  Larval  growth  stage,  Trace  metals. 

The  effects  of  copper  on  the  life-cycle  of  two 
crustacean  isopods,  Asellus  aquaticus  (L.)  and 
Proasellus  coxalis  Dollf.,  are  studied.  The  time 
elapsed  from  the  beginning  of  the  experiment  and 
the  death  of  half  the  individuals  (ST50)  indicates 
that  females  and  males  are  differently  sensitive  in 
comparison  with  juveniles.  The  two  species  do  not 
show  differences  in  sensitivity  in  the  range  of  0.01- 
15  mg/L  between  adults  and  juveniles.  Very  low 
copper  concentrations  (0.005  mg/L)  are  ineffective 
on  adult  survival  but  strongly  affect  the  early 
stages  of  life-cycle.  From  an  ecological  point  of 
view  this  differential  sensitivity  suggests  that  ap- 
parently ineffective  environmental  contaminations 
can  result  in  a  lowering  of  species  survival  and,  as 
a  consequence,  in  an  alteration  of  community 
structure.  (Author's  abstract) 
W88-09669 


INFLUENCE  OF  LINDANE  ON  THE  RESPIRA- 
TORY METABOLISM  OF  ASELLUS  AQUATI- 
CUS L.:  THE  RELATIONSHIP  BETWEEN 
CONCENTRATION  AND  PERTURBATION, 
(INFLUENCE  DU  LINDANE  SUR  LE  META- 
BOLISME  RESPIRATOIRE  D'ASELLUS 
AQUATICUS  L.:  RELATION  CONCENTRA- 
TION -  PERTURBATION), 
Paris-11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 
S.  le  Bras. 

Hydrobiologia  HYDRB8,  Vol.  148,  No.  2,  p  115- 
122,  May  20,  1987.  4  fig,  3  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Lindane, 
'Asellus,  'Pesticide  toxicity,  'Isopods,  'Oxygen 
requirements,  'Respiration,  Metabolism,  Poisons, 
Weight,  Polarographic  analysis,  Correlation  analy- 


The  respiratory  metabolism  of  Asellus  aquaticus  L. 
was  investigated  after  a  short-term  exposure  to 
lindane  poisoning  at  15C.  After  48  h,  oxygen  con- 
sumption was  individually  recorded  with  a  polaro- 
graphic method  using  a  Clark  electrode  and  a 
Copenhagen  radiometer.  The  average  oxygen  con- 
sumption by  poisoned  individuals  is  higher  than 
controls  at  concentrations  lower  then  8  micro- 
grams/L,  but  decreases  to  become  lower  than  con- 
trols at  higher  dosages.  If  the  metabolism  of  indi- 
viduals is  expressed  as  a  function  of  weight,  we 
find  no  significant  correlations  between  weight  and 
metabolism  of  poisoned  Asellus,  as  opposed  to 
controls.  This  result  can  be  explained  by  the  fact 
that  poisoning  intensity  decreases  with  body 
weight  at  a  given  insecticide  concentration,  where- 
as metabolism  increases  as  a  function  of  weight.  As 
a  consequence  there  is  apparently  a  lack  or  correla- 
tion between  weight  and  metabolism  amongst  poi- 
soned Asellus  at  dosages  higher  than  2  micro- 
grams/L.  However,  if  metabolism  is  expressed  as  a 
metabolic  ratio,  a  good  correlation  is  observed 
between  metabolism  and  weight  of  poisoned  Asel- 
lus, the  metabolic  perturbation  being  significant  at 
4  micrograms/L  and  higher  concentrations.  These 
results   prompt   us   to  conclude   that,   during   the 


initial  step  of  intoxication,  an  increase  of  the 
oxygen  consumption  occurs  under  weak  poisoning 
conditions,  while  higher  concentrations  of  insecti- 
cide give  rise  to  a  decrease  in  metabolism.  (Au- 
thor's abstract) 
W88-09672 


PROTOZOAN  COMMUNITIES  OF  THE  FLINT 
RIVER  -  LAKE  BLACKSHEAR  ECOSYSTEM 
(GEORGIA,  USA), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09675 


EFFECTS  OF  LAND  USE  UPON  WATER 
CHEMISTRY,  PARTICULARLY  NUTRIENT 
ENRICHMENT,  IN  SHALLOW  LOWLAND 
LAKES:  COMPARATIVE  STUDIES  OF  THREE 
LOCHS  IN  SCOTLAND, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-09679 


INFLUENCE  OF  AGRICULTURAL  PRAC- 
TICES ON  THE  BIOCOENOTIC  STRUCTURE 
OF  LIMNETIC  PHYTOPLANKTON  (INFLU- 
ENCE DES  TRAITEMENTS  PHYTOSANI- 
TAIRES  SUR  LES  BIOCOENOSES  DU  PHYTO- 
PLANCTON  LIMNIQUE), 

Paris-11  Univ.,  Orsay  (France).  Lab.  de  Zoologie 
et  d'Ecologie. 

J.  Goacolou,  and  M.  Echaubard. 
Hydrobiologia  HYDRB8,  Vol.  148,  No.  3,  p  269- 
280,  May  30,  1987.  5  fig,  4  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
'Agricultural  runoff,  'Phytoplankton,  'Chloro- 
phyll, 'Species  diversity,  'Ponds,  'Farm  ponds, 
Lakes,  Biomass,  Fertilizers,  Chlorophyll  a,  Com- 
parison studies. 

The  specific  diversity  of  phytoplankton  and  chlo- 
rophyll concentrations  were  used  as  a  measure  of 
algal  biomass  in  ponds  located  in  agricultural  areas 
where  pesticides  and  fertilizers  are  currently  used 
and  in  natural  meadows  were  pesticide  spraying 
has  never  occurred.  A  comparison  of  the  biocoen- 
otic  structure  of  the  primary  producer  in  the  two 
types  of  ponds  shows  conspicuous  differences. 
Species  richness  is  higher  in  meadow  ponds  (25 
species)  than  in  agricultural  area  ponds  (10  spe- 
cies). The  chlorophyll  levels  are  reduced  in  agri- 
cultural area  ponds.  These  effects  could  be  as- 
cribed to  contamination  by  pesticides.  (Author's 
abstract) 
W88-09682 


EFFECT  OF  RAINSTORMS  ON  HETEROTRO- 
PHIC BACTERIAL  ACTIVITY  IN  A  HYPER- 
TROPHIC AFRICAN  LAKE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09683 


MACROZOOBENTHOS  OF  THREE  PENNSYL- 
VANIA LAKES:  RESPONSES  TO  ACIDIFICA- 
TION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

P.  T.  Bradt,  and  M.  B.  Berg. 

Hydrobiologia  HYDRB8,  Vol.  150,  No.  1,  p  63-74, 

May  30,  1987.  3  fig,  7  tab,  63  ref. 

Descriptors:  'Macrozoobenthos,  'Benthic  fauna, 
•Lakes,  'Acid  rain,  *Acidic  water,  'Water  pollu- 
tion effects,  Littoral  zone,  Aquatic  animals,  Hydro- 
gen ion  concentration,  Insects,  Midges,  Pennsylva- 
nia, Amphipods,  Mollusks. 

The  littoral  macrozoobenthos  (MZB)  of  three 
northeastern  Pennsylvania  lakes  was  sampled  sea- 
sonally from  summer  1981  until  summer  1983,  to 
determine  if  any  changes  were  occurring  in  re- 
sponse to  acid  deposition.   In  the  acidified  lake 
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(total  alkalinity  <  or  =  0.0  microequivalents/L) 
the  mean  pH  decreased  from  5.5  in  1981  to  4.2  in 
1983.  Chironomidae  comprised  71.3%  of  the  MZB 
numbers  and  19.6%  of  the  wet  weight.  Over  the 
study  period  the  wet  weight  of  Chironomidae  in- 
creased (p  <  0.04)  as  did  the  total  numbers  of 
Chironomidae  in  general  (p  <  0.01)  and  Tanytar- 
sini  (p  <  0.01)  in  particular.  Total  numbers  of 
MZB  also  increased  (p  <  0.02)  in  the  acidified 
lake,  but  there  was  no  significant  change  in  the 
number  of  taxa,  diversity  or  total  wet  weight.  In 
the  moderately  sensitive  lake  (total  alkalinity  47.4 
microequivalents/L,  mean  pH  6.1)  Chironomidae 
were  numerically  (43%)  dominant  but  Odonata 
(18.6%)  and  Mollusca  (12.7%)  dominated  wet 
weight.  There  were  no  significant  changes  in  the 
MZB  of  the  moderately  sensitive  lake  over  the 
study  period.  In  the  least  sensitive  lake  (total  alka- 
linity 190  microequivalents/L,  mean  pH  6.6)  the 
Amphipoda  (31.3%)  and  Chironomidae  (27.3%) 
together  provided  58.6%  of  the  MZB  numbers, 
and  the  Mollusca  formed  55.1%  of  wet  weight. 
Wet  weight  at  the  least  sensitive  lake  was  higher  (p 
<  0.01)  and  there  were  more  Ephemeroptera, 
Pelecypoda  and  Gastropoda  than  at  the  other  two 
lakes.  There  were  no  differences  in  total  numbers, 
diversity  or  number  of  taxa  among  the  three  lakes. 
(Author's  abstract) 
W88-09687 


FISH  PREDATION,  LAKE  ACIDITY  AND  THE 
COMPOSITION  OF  AQUATIC  INSECT  AS- 
SEMBLAGES, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
B.  E.  Bendell,  and  D.  K.  McNicol. 
Hydrobiologia  HYDRB8,  Vol.  150,  No.  3,  p  193- 
202,  July  30,  1987.  5  fig,  3  tab,  33  ref. 

Descriptors:  *Acid  rain  effects,  *Predation,  "Fish 
diets,  'Lakes,  'Acidic  water,  'Aquatic  insects, 
•Aquatic  populations,  'Fish  food  organisms,  Popu- 
lation density,  Species  diversity,  Hydrogen  ion 
concentration,  Nekton,  Ontario. 

Aquatic  insect  assemblages  were  sampled  in  2  sets 
of  18  small  lakes  in  two  regions  of  northeastern 
Ontario.  Both  sets  included  lakes  with  and  without 
fish.  In  the  set  near  Sudbury,  fishless  lakes  were 
acidic.  Using  a  standardized  sweep  net  procedure, 
fishless  lakes  in  both  areas  were  found  to  have  a 
greater  abundance  and  richness  of  insects  than 
lakes  with  fish.  Irrespective  of  pH,  fishless  lakes 
supported  a  similar  aquatic  insect  assemblage 
which  was  characterized  by  an  abundance  of 
nekton,  especially  Notonectidae,  Corixidae,  Gra- 
phoderus  liberus  (Dytiscidae)  and  Chaoborus 
americanus  (Chaoboridae).  Those  taxa  were  typi- 
cally absent  from  lakes  with  fish,  which  often  had 
a  marked  abundance  of  Gerridae.  It  is  concluded 
that  fish  predation  is  the  most  immediate  factor 
structuring  such  aquatic  insect  assemblages,  and  is 
responsible  for  their  change  coincident  with  lake 
acidification.  (Author's  abstract) 
W88-09694 


EFFECTS  OF  SHELLSAND  ON  WATER  QUAL- 
ITY AND  MATURE  BROWN  TROUT  (EFFEKT 
AV  SKJELLSAND  PA  VANNKVALITET  OG 
KJONNSMODEN  AURE), 

Fylkesmannen  i  Vesfold,  Miljovernavd,  Toensberg 

(Norway). 

For  primary   bibliographic   entry   see   Field   5G. 

W88-09699 


BENTHIC  ECOLOGY  OF  LOCH  LINNHE  AND 
LOCH  EIL,  A  SEA-LOCH  SYSTEM  ON  THE 
WEST  COAST  OF  SCOTLAND.  V.  BIOLOGY 
OF  THE  DOMINANT  SOFT-BOTTOM  EPI- 
FAUNA  AND  THEIR  INTERACTION  WITH 
THE  INFAUNA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
H.  M.  Feder,  and  T.  H.  Pearson. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  116,  No.  2,  p  99-134,  April 
1988.  3  fig,  12  tab,  61  ref,  2  append. 

Descriptors:  'Organic  loading,  'Water  pollution 
effects,  'Feeding  patterns,  'Invertebrates,  'Fish, 
'Population  density,  Population  dynamics,  Aquatic 
populations,   Bottom   sediments,   Nutrients,   Poly- 


chaetes,  Sediments,  Industrial  wastes,  Pulp  wastes, 
Benthic  environment,  Loch  Linnhe,  Loch  Eil,  Dis- 
tribution patterns,  Diets,  Predation. 

The  distribution  of  epifaunal  organisms  is  related 
to  the  relative  organic  enrichment  of  sediments 
before  and  after  pollution  of  the  Loch  Linnhe-Eil 
system  by  pulp-  and  paper  mill  effluent.  The  diet  of 
six  abundant  epifaunal  invertebrate  predators  and 
the  dominant  fish  Gadus  morhua  in  the  lochs  is 
presented  and  related  to  the  distribution  of  their 
infaunal  prey  along  a  gradient  of  organic  enrich- 
ment within  the  system.  It  is  concluded  that  under 
normal  conditions  predators  exploit  differing  prey 
spectra  but  that,  as  organic  enrichment  increases, 
their  diets  converge  on  the  increasingly  predomi- 
nant polychaete  worms.  (Author's  abstract) 
W88-09730 


CARDIO-PHYSIOLOGICAL  RESPONSES  OF 
SOME  SELECTED  CLADOCERANS  TO 
THREE  COMMON  POLLUTANTS, 

Poona  Univ.  (India).  Dept.  of  Zoology. 

G.  T.  Tonapi,  and  G.  Varghese. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.   1,  p  59-65,  July   1987.  3  fig,   1  tab,   12  ref. 

Descriptors:  'Crustaceans,  'Water  pollution  ef- 
fects, 'Cladocerans,  Cardiac  rhythm,  Animal  phys- 
iology, Pollutants,  Chemical  properties,  Urea, 
Phenols,  Ammonia,  Ponds. 

Cardio-physiological  responses  of  three  common 
fresh  water  cladocerans  to  three  ubiquitous  pollut- 
ants were  studied.  Daphnia  carinata  (King),  Moina 
rectirostris  (Leydig)  and  Simocephalus  exspinosus 
(Degeer)  were  exposed  to  three  toxicants,  urea, 
phenol  and  ammonia.  The  physicochemical  prop- 
erties of  the  pond  water  from  where  these  animals 
were  collected  were  also  studied.  The  normal 
heart  beats  and  heart  beats  after  exposure  to  the 
pollutants  of  both  the  sexes  were  recorded  kymo- 
graphically  using  a  lever  activated  tracer  connect- 
ed to  a  hair-line  ocular  micrometer.  Each  species 
has  its  characteristic  cardiac  rhythm.  An  average 
of  fifty  observations  showed  that  D.  carinata  is 
more  susceptible  to  all  three  pollutants  than  the 
other  two  species.  (Author's  abstract) 
W88-09749 


RESPONSE  OF  THE  PHYTOPLANKTON 
COMMUNITY  TO  WEEKLY  ADDITIONS  OF 
MONOAMMONIUM  PHOSPHATE  IN  A  DYS- 
TROPHIC LAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

P.  Chow-Fraser,  and  H.  C.  Duthie. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.   1,  p  67-82,  July   1987.   5  fig,  6  tab,  33  ref. 

Descriptors:  'Phytoplankton,  'Water  pollution  ef- 
fects, 'Phosphates,  'Trophic  level,  'Limnology, 
'Chemical  properties,  Monoammonium  phosphate, 
Nutrients,  Growth,  Chlorophyll  a,  Biomass, 
Aquatic  plants,  Dystrophic  lakes,  Fertilizers. 

A  dystrophic  basin  was  enriched  with  low-level 
weekly  additions  of  monoammonium  phosphate 
over  a  two  year  period  and  the  measured  summer 
average  chlorophyll  a  concentrations  obtained 
during  the  pre-  and  post-fertilization  periods  were 
compared  with  values  predicted  from  documented 
relationships  between  chlorophyll  a  and  phospho- 
rous loading,  fertilizer  loading,  and  total  phospho- 
rous concentrations  (spring  and  summer  average 
values).  Predicted  chlorophyll  a  was  2  to  6  times 
higher  than  measured  concentrations.  Measured 
phytoplankton  biomass  concentrations  were  1  to  6 
times  lower  than  those  predicted  from  documented 
total  phosphorous  concentration-biomass  regres- 
sion equations.  There  was  an  inconsistent  relation- 
ship between  biomass  and  chlorophyll  a  between 
years;  chlorophyll  a  was  better  correlated  with  the 
biomass  of  8  flagellate  species  (mostly  Crypto- 
monas)  than  with  biomass  of  all  algal  taxa.  Of  the 
48  phytoplankton  taxa  recorded,  the  biomass  of  17 
were  statistically  higher,  and  4  were  statistically 
lower  in  the  fertilized  basin  when  compared  to  a 
control  basin.  Enrichment  did  not  change  the  spe- 
cies composition  of  the  phytoplankton  in  the  fertil- 
ized basin;  all  species  that  benefitted  from  phos- 
phorous additions  were  already  present  in  the  basin 


prior  to  fertilization.  The  species  that  amassed  the 
greatest  increase  in  biomass  was  Tabellaria  fenes- 
trata.  Other  taxa  that  showed  an  increase  were 
Cryptomonas,  Chroomonas,  Ochromonas,  Chro- 
mulina  and  Peridinium.  The  biomass  of  Synedra, 
Tetraedron,  Sclenastrum  and  Psedokephyrion 
were  statistically  lower  in  the  fertilized  basin  than 
in  the  control.  (Author's  abstract) 
W88-09750 


STUDIES  ON  THE  ACUTE  TOXICITY  OF 
COPPER  AND  MERCURY  ALONE  AND  IN 
COMBINATION  TO  THE  COMMON  GUPPY 
POECILIA  RETICULATA  (PETERS), 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

B.  S.  Khangarot,  and  P.  K.  Ray. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  2,  p  303-314,  August  1987.  5  fig,  3  tab,  36  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Copper,  'Mercury,  'Fish,  Aquatic  animal,  Gup- 
pies,  Animal  physiology,  Median  tolerance  limit, 
Lethal  limit. 

The  acute  toxicity  of  copper  and  mercury  to 
common  guppy,  Poecilia  reticulata  (Peters)  was 
tested  in  hard  water  (Hardness- 175  ppm  as  CaC03) 
at  28  C.  The  salts  were  examined  individually  and 
in  combinations.  In  the  acute  static  bioassays,  the 
96  hr  LC50  values  and  their  95%  confidence  limits 
in  ppm  were  0.986  (0.73-1.33)  for  Cu  and  0.026 
(0.019-0.0367)  for  Hg  alone.  Mixtures  of  Cu  and 
Hg  were  additive  in  toxicity  to  common  guppy. 
The  Marking  Additive  Index  and  range  were 
+0.25  (-0.37  to  1.17)  at  48  hr  and  +0.2  (-0.45  to 
1.09)  at  24  hr;  since  ranges  overlap  did  not  Cu-Hg 
mixtures  were  simply  additive  in  toxicity  to  fish.  In 
another  experiment,  concentrations  were  expressed 
in  toxic  units  by  taking  them  as  proportions  of 
LC50  values.  It  was  found  that  two  toxicants  had  a 
simple  additive  effect.  In  stronger  mixtures  (e.g.,  2 
and  5  toxic  units),  guppies  died  faster  than  would 
be  expected  from  their  resistance  to  the  individual 
metal.  (Author's  abstract) 
W88-09753 


INFLUENCE  OF  WASTEWATER  DISCHARGE 
ON  THE  UPTAKE  KINETICS  OF  DISSOLVED 
ORGANIC  MATERIALS  BY  MICROORGA- 
NISMS IN  THE  FRASER  RIVER  ESTUARY, 
BRITISH  COLUMBIA, 

Tsukuba  Univ.  (Japan).  Inst,  of  Biological  Sci- 
ences. 

H.  Seki,  A.  Otsuki,  Y.  Fukuyo,  K.  V.  Stephens, 
and  C.  D.  Levings. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  1,  p  55-65,  March  1988.  2  fig,  2  tab,  26  ref. 

Descriptors:  'Microorganisms,  'Estuaries,  *Eu- 
trophication,  'Metabolism,  'Wastewater  disposal, 
'Water  pollution  effects,  'Environmental  effects, 
'Fraser  River  Estuary,  Bacterioplankton,  Path  of 
pollutants,  Sedimentation,  Silt,  Municipal  wastes, 
Organic  matter,  Estuaries,  British  Columbia,  Com- 
parison studies,  Marinas,  Kinetics,  Trophic  level, 
Cycling  nutrients. 

The  effects  of  natural  silts,  marine  discharges  and 
organic  municipal  wastes  were  studied  during 
summer  1986  in  the  Fraser  River  estuary,  probably 
the  most  disrupted  estuary  on  the  west  coast  of 
Canada.  The  uptake  kinetics  of  organic  materials 
were  examined.  Effects  of  these  pollutants  on  bac- 
terioplankton kinetics  in  the  Fraser  River  estuary 
were  compared  with  those  of  the  Campbell  River 
estuary,  east  coast  of  Vancouver  Island,  where 
very  little  organic  waste  is  discharged.  Hetertro- 
phic  processes  exceeded  the  autotrophic  processes 
and  were  consistently  important  in  the  cycling  of 
nutrients  in  this  estuary.  Attached  bacteria  on  nu- 
merous silts  in  the  water  column  were  primarily 
responsible  for  cycling  of  organic  materials.  Turn- 
over rates  for  dissolved  organic  matter  were  as 
little  as  a  few  hours.  (Author's  abstract) 
W88-09767 
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AMINO  ACIDS  AS  A  NITROGEN  SOURCE  OF 
GROWTH  OF  OSCILLATORIA  RUBESCENS 
D.  C:  ECOLOGICAL  SIGNIFICANCE, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09770 


ECOLOGY  OF  JACARE  PEPIRA  RIVER 
BASIN:  INFLUENCE  OF  SOIL  AND  WATER 
USE  AND  EFFLUENT  DISCHARGE  ON 
WATER  QUALITY  (SAO  PAULO  STATE, 
BRAZIL)  (ECOLOGIA  DA  BACIA  DO  RIO 
JACARE  PEPIRA:  INFLUENCIA  DO  USO  DO 
SOLO,  DA  AGUA  E  DA  DESCARGA  DE 
EFLUENTES  SOBRE  A  QUALIDADE  DA 
AGUA  (SAO  PAULO,  BRASID), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

M.  H.  Maier,  M.  Takino,  and  M.  Tolentino. 
Boletim  do  Instituto  de  Pesca,  Vol.  13,  No.  1,  p 
153-178,  June  1986.  1  fig,  29  tab,  21  ref. 

Descriptors:  'Ecosystems,  *Rivers,  'Jacare  Pepira 
River  Basin,  'Water  quality,  'Heavy  metals,  'In- 
dustrial wastes,  'Domestic  wastes,  Physicochem- 
ical  properties,  Fate  of  Pollutants,  Sugarcane,  Cli- 
matology, Temperature,  Turbidity,  Color,  Optical 
properties,  Hydrogen  ion  concentration,  Conduc- 
tivity, Electrical  properties,  Alkalinity,  Chloride, 
Silica,  Phosphate,  Ammonium,  Nitrites,  Nitrates, 
Iron,  Dissolved  oxygen,  Magnesium,  Manganese, 
Zinc,  Nickel,  Chromium,  Cadmium,  Copper,  Lead, 
Arsenic,  Silver,  Sodium,  Aluminum,  Sulfates, 
Barium,  Boron,  Calcium,  Brazil. 

To  study  the  influence  of  pollutants  on  the  water 
quality  of  the  Jacare  Pepira  River  (Sao  Paulo  state, 
Brazil),  the  following  parameters  were  measured: 
air  and  water  temperatures,  turbidity,  color,  pH, 
electrical  conductivity,  alkalinity,  chloride,  hard- 
ness, soluble  silica,  phosphate,  ammonium,  nitrite, 
nitrate,  total  iron,  dissolved  oxygen,  oxygen  satura- 
tion, magnesium,  manganese,  zinc,  nickel,  chromi- 
um, cadmium,  copper,  lead,  arsenic,  silver,  sodium, 
aluminum,  sulfate,  barium,  boron  and  calcium. 
Sampling  was  carried  out  near  the  Discharge  of 
effluent  from  a  sugarcane  alcohol  refinery  and 
from  a  sugarcane  brandy  factory.  The  sugarcane 
brandy  factory  discharges  its  effluents  on  Bocaina 
Stream  which  also  receives  the  domestic  sewage 
from  the  city  of  Bocaina.  The  measurements  were 
taken  monthly  during  two  sugar  cane  harvests: 
from  July  to  November  in  1979  and  1980.  The 
influence  of  these  discharges  on  the  ecosystem  is 
not  significant,  permitting  conditions  close  to  the 
natural  ones  to  be  maintained.  The  water  composi- 
tion seems  more  influenced  by  the  physical  envi- 
ronment (climate,  rocks  and  soil)  than  by  human 
activities.  (See  W88-09775  thru  W88-09776)  (Ham- 
mond-PTT) 
W88-09777 


AUTODEPURATION  OF  RIO  GRANDE  RES- 
ERVOIR (RIACHO  GRANDE  SP,  BRAZIL) 
MAJOR  IONS  AND  CHLOROPHYLL  A  (AU- 
TODEPURACAO  DA  REPRESA  RIO  GRANDE 
(RIACHO  GRANDE  SP,  BRASID  IONS  DO- 
MINANTES  E  CLOROFILA  A), 
Instituto  de  Pesca,  Santos  (Brazil).  Sccao  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09778 


PHYTOPLANKTON  POPULATION  DYNAM- 
ICS AND  CHEMICAL  CHARACTERISTICS  OF 
THE  SEDIMENTS  OF  THE  SALIHIYAH 
RIVER,  BASRAH,  IRAQ, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

S.  E.  Antoine. 

Limnology  (Berlin)  LMNOA8,  Vol.   18,  No.  1,  p 

69-82,  September  1987.  2  fig,  4  tab,  45  ref. 

Descriptors:  'Rivers,  'Phytoplankton,  'Population 
dynamics,  'Sediments,  'Water  pollution  effects, 
Chemical  composition,  Spatial  distribution,  Tem- 
poral distribution.  Seasonal  variation,  Chlorophyll 
a,  Irrigation  effects,  Seepage,  Diatoms,  Algae,  Bio- 
mass,  Organic  matter,  Nutrients,  Metals,  Nitrates, 


Phosphates,  Calcium,  Magnesium,  Silica,  Salihiyah 
River,  Iraq. 

Spatial  and  temporal  fluctuations  of  the  phyto- 
plankton and  chemical  characteristics  of  the  Sali- 
hiyah River  were  investigated.  Primary  productiv- 
ity, chlorophyll-a  content  and  total  algal  counts 
showed  marked  spatial  variation.  The  highest 
values  were  usually  recorded  at  Station  2  due  to 
the  effect  of  irrigation  effluent  disposal  and  of 
seepage  water  which  increased  the  nutritional  load 
of  that  site.  They  also  showed  a  definite  bimodal 
temporal  fluctuation  when  2  maxima  were  record- 
ed in  spring  and  autumn  and  a  minimum  in  winter. 
Productivity  and  chlorophyll-a  values  showed  a 
highly  significant  positive  correlation  with  each 
other  and  an  insignificant  correlation  with  the  total 
phytoplankton  count.  Total  biomass  and  all  algal 
phyla,  except  the  Pyrrophyta,  showed  a  significant 
to  highly  significant  positive  correlation  with  each 
other,  particularly  between  the  total  biomass, 
diatom  and  green  algal  populations.  This  indicates 
that  these  two  phyla  formed  the  bulk  of  the  total 
biomass.  Several  algal  species  reported  in  the  study 
area  are  either  indicators  of  alpha-  or  beta-mesosa- 
probity.  Therefore,  it  was  suggested  that  the  Sali- 
hiyah River  can  be  considered  as  alpha-  to  beta- 
mesosaprobic.  Higher  organic  matter,  nutrient  and 
metal  contents  of  the  sediments  were  also  recorded 
at  Station  2.  Their  temporal  fluctuations  were  at- 
tributed to  the  growth  periods  of  benthic  algae  and 
rooted  macrophytes.  Organic  matter,  N03-N, 
P04-P,  Ca  and  Mg  contents  showed  a  highly 
significant  positive  correlation  with  each  other. 
This  confirms  that  the  nutritional  status  of  the 
sediments  can  be  deduced  from  their  organic  con- 
tent. Si02-Si  was  insignificantly  correlated  with 
the  other  chemical  variables  but  was  highly  posi- 
tively correlated  with  the  algal  counts  indicating 
that  the  Si02-Si  content  was  determined  by  the 
diatom  silica  content.  (Sand-PTT) 
W88-09806 


NATURAL  AND  COMPULSORY  BIOLOGICAL 
DRIFT  IN  A  SYSTEM  OF  MOUNTAIN 
STREAMS  UNDER  UREA  TOP-DRESSING  OF 
THE  WATER  CATCHMENT  AREAS, 

Bulgarian  Academy  of  Sciences,  Sofia. 

S.  Kovachev,  and  Y.  Uzunov. 

Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 

269-278,  December  1987.  5  fig,  4  tab,  22  ref. 

Descriptors:  'Streams,  'Mountain  streams, 
'Catchment  areas,  'Urea,  ertilizers,  'Water  pollu- 
tion effects,  'Invertebrates,  Ammonium,  Biomass 
drift,  Water  quality,  Water  temperature. 

The  impact  of  urea  top-dressing  of  water  catch- 
ment areas  on  the  dynamics  of  the  biological  drift 
was  investigated.  The  urea  dressing  at  a  norm  of 
600  kg/ha  created  an  ammonium  concentration  of 
29  mg/cu  dm  in  the  first  hours,  and  after  24  h  it 
dropped  to  1-2  mg/cu  dm.  The  diel  dynamics  in 
the  control  stream  showed  that  the  number  of 
individuals  remained  relatively  steady  and  the 
changes  affected  only  the  biomass,  i.e.  the  larger 
individuals  took  part  in  the  drift.  Contrary  to  this, 
in  the  urea  treated  (experimental)  stream  both  the 
number  of  individuals  and  the  biomass  were  equal- 
ly affected  and  their  values  were  the  greatest  at  the 
beginning  of  the  experiment.  These  observations 
were  checked  experimentally  by  simulated  fertil- 
ization. By  using  the  value  'drift  intensity'  (quanti- 
ty of  organisms  in  100  cu  m/h)  the  rapid  reduction 
of  the  drift  scale  was  shown  to  parallel  the  passing 
of  the  concentration  wave.  Statistical  evaluation  of 
the  impact  of  the  different  factors  showed  that  the 
joint  influence  of  water  quantity  and  temperature 
are  of  the  greatest  importance  for  the  drift  scale, 
while  the  dressing  factor  is  of  importance  for  the 
number  of  individuals  only.  The  effect  of  top- 
dressing  is  shortlived  and  easily  overcome  due  to 
the  considerable  compensatory  potential  of  the  bio- 
cenosis.  (Sand-PTT) 
W88-09807 


ASSESSING  BIOTIC  INTEGRITY  OF  THE 
FISH  COMMUNITY  IN  A  SMALL  ILLINOIS 
STREAM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and   Wildlife   Sciences. 


For  primary  bibliographic  entry  see  Field  7B. 
W88-09818 


ALKALINITY  AND  MAJOR  ION  BUDGETS 
FOR  A  MASSACHUSETTS  RESERVOIR  AND 
WATERSHED, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

K.  N.  Eshleman,  and  H.  F.  Hemond. 

Limnology  and  Oceanography  LIOCAH,  Vol.  33, 

No.  2,  p  174-185,  March  1988.  10  fig,  4  tab,  30  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution effects,  'Reservoirs,  'Watersheds,  'Alkalini- 
ty, 'Ions,  'Acid  rain,  Massachusetts,  Forest  water- 
sheds, Chemical  properties,  Ecosystems,  Oligotro- 
phia lakes,  Seasonal  distribution,  Bases,  Weather- 
ing, Cation  exchange,  Humic  acids,  Sulfates, 
Sulfur,  Oxidation-reduction  potential. 

A  detailed  field  study  of  the  major  ion  and  alkalini- 
ty budgets  of  Bickford  Reservoir  and  its  forested 
watershed  in  Massachusetts  was  conducted  to 
quantify  the  hydrochemical  response  of  the  ecosys- 
tem to  acid  deposition.  Three  years  of  alkalinity 
data  from  this  oligotrophic  reservoir  exhibit  re- 
peating seasonal  variability  but  no  clear  trend.  The 
annual  acid-base  status  of  the  system  is  predomi- 
nantly determined  by  the  following  terrestrial  bio- 
geochemical  processes:  wet  and  dry  acidic  deposi- 
tion, production  of  base  cations  by  mineral  weath- 
ering or  cation  exchange,  biological  retention  of 
nitric  acid,  and  production  of  natural  humic  sub- 
stances. Although  nitric  acid  deposition  was  com- 
pletely neutralized  by  biological  retention,  meas- 
ured bulk  sulfate  deposition  could  account  for  only 
about  5%  of  streamwater  sulfate  output;  dry  sulfur 
deposition  estimated  from  throughfall  enrichment 
accounts  for  an  additional  40%.  Monthly  budgets 
show  a  strong  seasonal  sulfate  sink  in  summer,  but 
estimation  of  the  magnitude  of  net  biotic  sulfate 
removal  is  confounded  by  evidence  that  the  weath- 
ering of  sulfur-containing  minerals  is  significant. 
Watershed  budgets  suggest  that  increased  sulfur 
deposition  may  cause  a  decrease  in  surface  water 
alkalinity,  possibly  on  an  equivalent  for  equivalent 
basis,  unless  sulfate  reduction  and  base  cation 
supply  increase  accordingly.  (Author's  abstract) 
W88-09844 


HYDROGRAPHY  AND  BUDGET  OF  DIS- 
SOLVED TOTAL  NITROGEN  AND  DIS- 
SOLVED OXYGEN  IN  THE  STRATIFIED 
SEASON  IN  MIKAWA  BAY,  JAPAN, 

Aichi  Prefectural  Fisheries  Experimental  Station, 

Gamagori  (Japan). 

T.  Suzuki,  and  Y.  Matsukawa. 

Journal  of  the  Oceanographical  Society  of  Japan 

NK.GKB4,  Vol.  43,  No.  1,  p  37-48,  February  1987. 

9  fig,  2  tab,  27  ref. 

Descriptors:  'Nitrogen,  'Coastal  waters,  'Eu- 
trophication,  'Estuaries,  'Dissolved  oxygen,  'Sea- 
sonal variation,  'Model  studies,  'Cycling  nutrients, 
•Water  currents,  'Hydrography,  Salinity,  Mikawa 
Bay,  Japan,  Upwelling,  Density  stratification. 

Distributions  of  salinity,  dissolved  total  nitrogen 
(DTN)  and  dissolved  oxygen  (DO)  were  observed 
once  a  month  throughout  a  year  in  Mikawa  Bay, 
one  of  the  most  eutrophic  bays  in  Japan.  Supply  of 
freshwater,  DTN  and  DO  from  the  land  and  pre- 
cipitation was  estimated.  Hydrography,  circulation 
and  transformation  of  DTN  and  DO  during  the 
stratified  period  were  investigated  simultaneously 
by  a  two-layered  box  model  analysis  dividing  the 
bay  into  five  boxes.  The  two-layered  circulation 
was  confirmed.  In  the  upper  layer  of  the  river 
mouth  regions,  a  high  production  of  particulate 
organic  nitrogen  (PON)  due  to  the  strong  upwell- 
ing together  with  the  river  inflow  was  found.  On 
the  other  hand,  in  the  lower  layer  of  the  bay 
mouth  region,  a  high  deposition  of  PON  due  to 
weak  upwelling  and  sometimes  downwelling  and  a 
high  decomposition  of  PON  due  to  the  inflow  of 
DO  abundant  water  were  also  found.  The  reason 
why  the  eutrophication  is  more  severe  in  the  east- 
ern part  than  in  the  north-western  part  of  the  bay  is 
discussed.  (Author's  abstract) 
W88-09863 
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REED  DECAY  AT  LAKE  CONSTANCE  (UN- 
TERSEE)  OBSERVATIONS  AND  INVESTIGA- 
TIONS (DAS  SCHILFSTERBEN  AM  BODEN- 
SEE  -  UNTERSEE  BEOBACHTUNGEN,  UN- 
TERSUCHUNGEN  UND  GEGENMASSNAH- 
MEN), 

V.  R.  Schroeder. 

Archiv  fuer  Hydrobiologie  Supplement  Vol.  76, 
AHBSA8,  No.  1/2,  p  53-99,  June  1987.  18  fig,  3 
tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  *Lake  Con- 
stance, 'Reeds,  'Eutrophication,  'Aquatic  plants, 
Population  dynamics,  Aquatic  habitats,  Dissolved 
oxygen,  Seasonal  variation,  Biomass,  Climate, 
Lakes,  Limnology. 

Eutrophication  of  the  Lake  Constance  provoked 
an  increase  of  Phragmites  population  density  and  a 
weakening  of  stem  stability.  Both  symptoms  cre- 
ated the  formation  of  a  thicket  with  reduced  water 
exchange  between  lake  and  reed  belt.  In  the  same 
time  great  masses  of  filamentous  algae,  mostly  Cla- 
dophora  glomerata,  were  formed  in  the  littoral 
zone,  dying  in  autumn  when  the  lake  level  falls. 
Biotests  indicate  that  products  of  Cladophora  de- 
composition are  able  to  prevent  the  development 
of  shoots  and  water  uptake  of  roots  as  well.  These 
still  unknown  bioactive  substances  lose  their  capa- 
bility of  aeration.  Cutting  off  the  stand  and  remov- 
ing the  material  was  proposed  as  a  reed  saving 
therapy.  The  new  generation  does  not  suffer  etiol- 
ment  any  more  and  is  smaller  in  shoot  length  and 
higher  in  mechanical  stability.  Atmospheric  condi- 
tions (frost,  precipitations)  and  raising  lake  level 
carry  oxygen  into  the  highly  organic  sediments. 
Oxygen  registrations  in  situ  show  positive  results 
(reduced  oxygen  depletion,  increased  microbiolo- 
gical activity  under  aerobic  experimental  condi- 
tions). Reed  restoration  cannot  be  expected  in  a 
short  times  since  it  must  be  assumed  that  the  bioac- 
tive substances  percolated  into  the  deeper  layers  of 
the  anoxic  rhizoshpere.  (Author's  abstract) 
W88-09882 


LIMNOLOGICAL  FEATURES  OF  A  PUERTO 
RICAN  RESERVOIR, 

Center  for  Energy  and  Environment   Research, 

Mayaguez,  PR. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09885 


CYCLOPOID  COPEPODS  IN  MARGINAL 
HABITATS:  ABIOTIC  CONTROL  OF  POPULA- 
TION DENSITIES  IN  ANTHROPOGENIC 
ACIDIC  LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

For  primary  bibliographic  entry   see   Field   5G. 

W88-09889 


PHYTOPLANKTON  COMPOSITION  AND  DY- 
NAMICS IN  THE  RIVER  MEUSE  (BELGIUM), 

Facultes  Universitaires  Notre-Dame  de  la   Paix, 

Namur  (Belgium).Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09891 


ECOLOGICAL  INVESTIGATIONS  ON  CILI- 
ATES  IN  THE  PERIPHYTON  OF  TWO  MOUN- 
TAIN BROOKS  POLLUTED  BY  ORGANIC 
WASTE  WATER  (METTMA  AND  GUTACH/ 
WUTACH,  SOUTHERN  BLACK  FOREST) 
(OKOLOGISCHE  UNTERSUCHUNGEN  AN 
AUFWUCHSCILIATEN  ZWEIER  ABWASSER- 
BELASTETER  GEBIRGSBACHE  (METTMA 
UND  GUTACH/WUTACH,  SUDSCHWARZ- 
WALD)), 

Bayerische    Landesanstalt    fuer   Wasserforschung, 
Wielenbach  (Germany,  F.R.). 
J.  Bauer. 

Archiv  fuer  Hydrobiologie,  Supplement  AHBSA8, 
Vol.  77,  No.  1,  p  1-37,  March  1987.  14  fig,  6  tab,  50 
ref. 

Descriptors:  'Mountain  streams,  'Wastewater  pol- 
lution, 'Water  pollution  effects,  'Bioindicators, 
Protozoa,  Ecological  effects,  Biomass,  Population 
exposure,  Limnology,  Streams,  Alpine  regions. 


From  September  1976  to  January  1978  ecological 
investigations  were  made  on  ciliates  in  periphyton 
biocoenoses  of  two  mountain  brooks  polluted  by 
different  types  of  waste  water.  The  abiotic  condi- 
tions of  the  two  mountain  brooks  were  also  ana- 
lyzed. The  results  should  that  the  influence  of  the 
waste  water  on  the  periphyton  biocoenosis  is  less 
important  qualitatively  than  quantitative.  The  re- 
sults confirm  that  ciliates  are  good  indicators  for 
the  rhithral  zones  of  streams  polluted  by  organic 
substances.  (Author's  abstract) 
W88-09893 


BIOAVAILABILITY  OF  CHEMICALS  IN 
WASTE  PRODUCTS  AND  IN  POLLUTED 
SOIL, 

MICON     Environmental      Consultants,      Vught 

(Netherlands). 

K.  Verschueren,  and  M.  J.  Visschers. 

Toxicological      and      Environmental      Chemistry 

TXECBP,  Vol.  16,  No.  4,  p  245-258,  1988.  5  fig,  3 

tab,  2  ref. 

Descriptors:  'Path  of  pollutants,  'Bioavailability, 
'Coal  tars,  'Hydrocarbons,  'Groundwater  pollu- 
tion, 'Environmental  effects,  'Soil  contamination, 
Risks,  Viscosity,  Toxicity,  Daphnia,  Chemical 
wastes,  Profiles. 

Environmental  effects  of  complex  mixtures  of 
chemicals  such  as  coal  tars  can  be  derived  from  the 
'bioavailability'  of  their  key  components  and  toxic- 
ity of  the  'bioavailable'  concentrations.  In  many 
environmental  studies  bioavailability  is  not  taken 
into  account.  Effects  are  related  to  overall  concen- 
trations in  samples  and  not  to  the  'bioavailable' 
concentrations.  This  leads  to  conflicting  data  on 
environmental  effects.  In  this  article  it  is  proposed 
to  use  viscosity  as  a  qualitative  indication  of  the 
bioavailability  of  tarry  compounds  at  polluted  sites. 
Furthermore  an  approach  is  proposed  to  evaluate 
the  risk  of  available  PAH  concentrations  in 
groundwater.  The  degree  of  groundwater  pollu- 
tion can  be  made  visible  by  showing  the  total  PAH 
profile.  PAH  profiles  in  groundwater  can  be  pre- 
sented graphically  showing  PAHs  containing  two 
to  six  fused  rings.  The  position  of  the  PAH  profile 
relating  to  the  weighting  lines  defines  the  overall 
toxicity  of  the  sample.  The  weighting  lines  are 
derived  from  quantitative  structure-activity  rela- 
tions for  the  aquatic  toxicity  of  PAHs  to  Daphnia. 
(Author's  abstract) 
W88-09907 


COMMON  LOON  REPRODUCTION  AND 
CHICK  FEEDING  ON  ACIDIFIED  LAKES  IN 
THE  ADIRONDACK  PARK,  NEW  YORK, 

State  Univ.  of  New  York,  Syracuse.  Coll.  of  Envi- 
ronmental Science  and  Forestry. 
K.  E.  Parker. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  4,  p  804-810,  April  1988.  1  fig,  5  tab,  30  ref. 

Descriptors:  'Acid  water,  'Lakes,  'Loons,  'Re- 
production, 'Water  birds,  'Acid  rain,  'Water  pol- 
lution effects,  Mortality,  Immature  growth  stage, 
Adirondack  Mountains,  Diets,  New  York. 

The  effects  of  lake  acidification  on  common  loon 
reproduction  were  studied  on  a  total  of  24  Adiron- 
dack lakes  from  May  through  August  in  1983  and 
1984.  The  lakes  ranged  in  size  from  10.5  to  179  ha; 
pH  ranged  from  4.65  to  6.77  and  alkalinity  from  - 
66  to  111  microequivalents/L.  Although  loons 
nesting  on  small,  low-pH  lakes  had  a  high  fledging 
rate,  possibly  because  of  reduced  disturbance  or 
predation,  no  significant  relationship  (P  >  0.10) 
was  found  between  lake  acidity  status  and  loon 
reproductive  success.  No  chick  mortality  could  be 
attributed  to  lake  acidification,  but  chicks  on  low- 
pH  lakes  were  generally  fed  prey  much  smaller  or 
much  larger  than  those  normally  preferred.  A  pair 
nesting  on  a  fishless  lake  fed  aquatic  insects  to  their 
constantly  begging  chick,  spending  two  to  four 
times  longer  feeding  the  chick  compared  with 
loons  on  lakes  with  fish.  This  pair,  alternating 
absences,  flew  to  another  lake  to  feed,  and  on  three 
occasions  returned  to  the  nesting  lake  carrying  a 
fish.  Loons  on  the  low-pH  study  lakes  apparently 
adapted,  at  least  in  the  short  term,  to  food  resource 
depletion    associated    with    acidification.    Despite 


Effects  Of  Pollution — Group  5C 

this,  acidification  creates  potentially  severe  feeding 
problems  for  chicks  by  reducing  prey  diversity  and 
quantity.  (Author's  abstract) 
W88-09908 


BREEDING  BIOLOGY  OF  TREE  SWALLOWS 
IN  RELATION  TO  WETLAND  ACIDITY, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
P.  J.  Blancher,  and  D.  K.  McNicol. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  4,  p  842-849,  April  1988.  6  tab,  88  ref. 

Descriptors:  'Reproduction,  'Tree  swallows, 
•Acid  water,  'Wetlands,  'Eggs,  'Acid  rain,  'Hy- 
drogen ion  concentration,  'Immature  growth 
stage,  'Water  pollution  effects,  Dissolved  solids, 
Organic  carbon,  Diets,  Birds. 

The  breeding  biology  of  tree  swallows  (Tachycin- 
eta  bicolor)  was  studied  in  relation  to  the  pH, 
presence  or  absence  of  fish,  and  dissolved  organic 
carbon  concentration  in  51  wetlands  adjacent  to 
nest  boxes  northeast  of  Sudbury,  Ontario.  Wetland 
pH  was  positively  related  to  swallow  clutch  size, 
the  total  volume  of  eggs  in  a  clutch  (clutch 
volume),  the  number  of  fledglings  per  successful 
nest,  and  several  measures  of  nestling  size  and 
growth.  Swallows  breeding  near  wetlands  where 
fish  were  present  laid  earlier,  but  had  smaller  eggs 
and  clutch  volumes  and  slower  growth  of  primary 
feathers  than  swallows  breeding  near  fishless  wet- 
lands. Organic  carbon  concentrations  were  poorly 
related  to  the  reproduction  of  swallows.  These 
results  are  discussed  in  relation  to  possible  mecha- 
nisms for  the  effects  of  wetland  acidity  on  avian 
reproduction.  (Author's  abstract) 
W88-09909 


EFFECTS  OF  ACID  WATER  ON  SHELLS,  EM- 
BRYOS, AND  JUVENILE  SURVIVAL  OF 
PLANORBELLA  TRIVOLVIS  (GASTROPODA: 
PULMONATA):  A  LABORATORY  STUDY, 

Oakland  Univ.,  Rochester,  MI.  Inst,  of  Biological 

Sciences. 

R.  D.  Hunter. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  3,  p  315-327,  June  1988.  4  fig,  3  tab,  26  ref. 

Descriptors:  'Acid  rain  effects,  'Calcium,  'Snails, 
'Water  pollution  effects,  'Acidic  water,  'Hydro- 
gen ion  concentration,  Population  exposure,  Tissue 
analysis,  Bioindicators,  Reproduction,  Ecological 
effects,  Bioassay,  Survival. 

Adults  of  the  freshwater  pulmonate  snail  Planor- 
bella  trivolvis  were  maintained  in  aquaria  at  four 
pH  levels  of  approximately  4.9,  5.9,  6.8  and  7.8. 
Adult  mortality  was  moderate  over  82  days  and 
not  related  to  the  magnitude  of  pH  reduction. 
Decrease  in  both  shell  calcium  per  unit  tissue  dry 
weight  and  shell  calcium  per  unit  maximum  shell 
diameter  were  significantly  reduced  after  53  days 
of  exposure  to  acid  water  such  that  for  mean  Ca/ 
mg,  pH  4.9  =  5.9  <  6.8  <  7.8  and  for  mean  Ca/ 
mm,  pH  4.9  =  5.9  <  6.8  =  7.8.  Empty  (ashed) 
shells  without  a  periostracum  lost  CaC03  about 
4.6  times  faster  than  did  shells  of  live  snails  with 
periostracum  intact.  Fecundity  per  snail  did  not 
differ  greatly  from  one  pH  treatment  to  another 
although  at  pH  4.9  the  embryos  developed  slowly 
and  showed  a  high  incidence  (38.5%)  of  abnormal- 
ity compared  to  embryos  reared  at  pH  7.8  (4.8% 
abnormality).  Juvenile  survival  at  pH  5. 1  was  poor 
with  100%  mortality  by  day  43.  At  pH  6.6  and  7.5, 
9  and  1 5  individuals  respectively  were  alive  at  day 
93,  some  of  which  were  functional  adults  laying 
eggs.  These  experiments  demonstrate  that  under 
laboratory  conditions  acidified  natural  water 
causes  measurable  snail  shell  erosion  in  adults,  as 
well  as  embryonic  abnormalities  and  increased  ju- 
venile mortality.  Extrapolation  to  natural  popula- 
tions under  stress  due  to  acidification  suggests  that 
adult  shell  erosion,  although  unlikely  to  be  a  direct 
cause  of  death,  provides  an  indicator  of  stress.  A 
more  serious  threat  to  snail  populations  may  be 
recruitment  failure  due  to  mortality  of  eggs  and 
juveniles.  (Author's  abstract) 
W88-09930 
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AQUATIC  MACROPHYTES  OUTSIDE  THE 
OLKILUOTO  NUCLEAR  POWER  STATION, 
WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

J.  Keskitalo,  and  E.  Ilus. 

Annates  Botanici  Fennici  ABOFAQ,  Vol.  24,  No. 

1,  p  1-21,  1987.  9  fig,  5  tab,  68  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Thermal 
pollution,  'Cooling  water,  'Thermal  stress,  'Nu- 
clear plant,  'Macrophytes,  'Temperature  effects, 
'Population  dynamics,  'Water  pollution  effects, 
Species  composition,  Ecological  effects,  Limiting 
nutrients,  Biomass,  Spatial  distribution,  Vegetation, 
Population  exposure,  Chlorophyta,  Finland,  Olki- 
luoto  Nuclear  Plant,  Bothnian  Sea. 

The  effect  of  thermal  discharges  on  the  macro- 
phytes was  studied  by  SCUBA  diving  and  dredg- 
ing along  permanent  transects  in  the  discharge  area 
of  the  Olkiluoto  power  station  in  1975,  1977,  1979 
and  1982.  Changes  in  the  vegetation  were  exam- 
ined with  the  aid  of  rank,  heterogeneity  and  simi- 
larity values,  based  on  coverages  and  the  species 
composition.  Since  the  two  units  of  the  power 
station  came  into  use  in  1978  and  1980,  the  main 
factors  affecting  the  vegetation  close  to  the  cooling 
water  outlet  have  been  the  temperature  increase, 
the  physical  stress  caused  by  the  strongly  flowing 
water,  and  a  local  nutrient  supply.  In  the  outer 
parts  of  the  discharge  area  the  most  important 
factor  seems  to  be  the  prolongation  of  the  growing 
season  resulting  from  the  absence  of  ice  in  winter. 
Marked  changes  in  the  phytobenthos  were  record- 
ed in  the  immediate  vicinity  of  the  cooling  water 
outlet:  Myriophyllum  spicatum  had  formed  a  dense 
and  stand  and  most  of  the  earlier  species  (e.g. 
charophytes)  had  disappeared.  Other  species  toler- 
ant of  the  strong  warm  water  flow  were  Clado- 
phora  glomerata,  Enteromorpha  ahlneriana,  Ecto- 
carpus  siliculosus  and  Potamogeton  pectinatus.  On 
some  transects,  Ruppia  cirrhosa  and  Ceramium 
tenuicorne  had  increased.  The  total  plant  cover 
tended  to  increase  and  the  heterogeneity  along  the 
depth  gradient  to  decrease  in  the  vegetation  of  the 
discharge  area.  On  the  whole,  the  zonation  of  the 
vegetation  was  weak  during  the  study  period.  (See 
also  W88-09939  and  W88-09942)  (Author's  ab- 
stract) 
W88-09938 


CARBON  FIXATION  OF  PHYTOPLANKTON 
SPECIES  IN  COOLING  WATER  OF  THE  OL- 
KILUOTO NUCLEAR  POWER  STATION, 
WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

J.  Keskitalo. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  24,  No. 

1,  p  23-34,  1987.  8  fig,  2  tab,  28  ref. 

Descriptors:  'Coastal  waters,  'Estuaries,  'Nuclear 
powerplants,  'Cooling  water,  'Phytoplankton, 
•Thermal  stress,  'Temperature  effects,  'Popula- 
tion dynamics,  'Population  exposure,  'Water  pol- 
lution effects,  Species  composition,  Seasonal  varia- 
tion, Ecological  effects,  Limiting  nutrients,  Bio- 
mass, Spatial  distribution,  Vegetation,  Finland,  Pri- 
mary productivity,  Olkiluoto  Nuclear  Plant,  Dia- 
toms, Bothnian  Sea,  Flagellaks. 

The  effect  of  thermal  discharges  from  the  Olki- 
luoto nuclear  power  station  (Bothnian  Sea)  on  the 
production  of  individual  phytoplankton  species 
was  determined  by  track  autoradiography  in  1981- 
1982.  During  the  early  spring  phase,  in  April,  the 
production  of  the  dominant  Chaetoceros  wighamii 
was  stimulated  by  passage  through  the  cooling 
system.  In  May  the  phytoplankton  biomass  was  at 
its  highest,  but  the  cell-specific  growth  rates  of  the 
main  species  had  decreased  from  April  and  the 
response  to  passage  through  the  station  was  weak. 
In  summer  and  autumn,  the  changes  in  the  produc- 
tion of  the  prevailing  flagellates  varied.  A  strong 
decline  in  the  production  after  power  station  en- 
trapment was  noted  when  the  temperature  of  the 
discharged  water  reached  30  deg  C  and  Crypto- 
monas,  Pyramimonas  and  unidentified  flagellates 
were  dominant.  Production  tended  to  be  smaller  in 
the  discharged  water  than  in  the  intake  water, 
when  both  were  incubated  at  the  ambient  tempera- 


ture. Physiological  injuries  sustained  by  the  cells 
during  entrainment  were  compensated  to  some 
extent  by  the  stimulative  effect  of  the  elevated 
temperatures  in  the  discharge  area.  The  total 
impact  on  the  production  can  be  beneficial  or 
harmful,  depending  on  the  environmental  condi- 
tions, and  the  species  composition  and  successional 
stage  of  the  phytoplankton.  (See  also  W88-09938 
and  W88-09942)  (Author's  abstract) 
W88-09939 


PHYTOPLANKTON  IN  THE  SEA  AREA 
AROUND  THE  LOVIISA  NUCLEAR  POWER 
STATION,  SOUTH  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

E.  Ilus,  and  J.  Keskitalo. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  24,  No. 

1,  p  35-61,   1987.   12  fig,  5  tab,  42  ref,  append. 

Descriptors:  'Thermal  pollution,  'Cooling  water, 
♦Thermal  stress,  'Coastal  waters,  'Phytoplankton, 
'Temperature  effects,  'Water  pollution  effects, 
'Aquatic  plants,  'Plant  physiology,  Biomass, 
Chlorophyll  a,  Cycling  nutrients,  Population  dy- 
namics, Population  exposure,  Seasonal  variation, 
Eutrophication,  Limiting  nutrients,  Nutrients,  Nu- 
clear powerplant,  Finland,  Species  compositon,  Sa- 
linity, Loviisa  Nuclear  Power  Station. 

The  effects  of  thermal  discharges  on  the  phyto- 
plankton were  studied  with  the  methods  of  Loren- 
zen  and  Utermohl  in  the  Loviisa  archipelago  in 
1971-1982.  Throughout  the  study  period,  the  spe- 
cies composition  was  typical  of  oligotrophic  areas 
off  the  southern  Finnish  coast.  Due  to  the  general 
increase  of  salinity  and  nutrients  in  the  Gulf  of 
Finland,  the  chlorophyll  a  concentration  and  bio- 
mass increased,  and  the  species  composition 
became  more  marine  in  character  in  the  late  seven- 
ties. After  the  first  unit  of  the  power  station  came 
into  use  in  1977,  the  increase  of  the  average  phyto- 
plankton quantities  was  greater  in  the  area  in 
which  the  cooling  water  was  discharged  than  in 
the  intake  area.  The  changes  in  the  species  compo- 
sition were  similar  in  the  two  areas.  The  warmed 
water  did  not  cause  significant  alterations  in  the 
winter  plankton,  but  seemed  slightly  to  advance 
the  start  of  the  spring  phytoplankton  phase  in  the 
discharge  area.  The  temperature  rise  had  a  stimula- 
tive effect  on  the  phytoplankton  during  the  grow- 
ing period.  Nutrients,  however,  were  a  more  im- 
portant regulating  factor  than  temperature  for  both 
the  chlorophylla  concentration  and  phytoplankton 
biomass.  (Author's  abstract) 
W88-09940 


VEGETATION  AND  ECOLOGY  OF  MESOTRO- 
PHIC  AND  EUTROPHIC  FENS  IN  WESTERN 
FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09941 


PHYTOPLANKTON  IN  THE  SEA  AREA  OFF 
THE  OLKILUOTO  NUCLEAR  POWER  STA- 
TION, WEST  COAST  OF  FINLAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

J.  Keskitalo. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  24,  No. 

3,  p  281-299,   1987.  9  fig,  5  tab,  40  ref,  append. 

Descriptors:  'Nuclear  powerplants,  'Cooling 
water,  'Coastal  waters,  'Phytoplankton,  'Temper- 
ature effects,  'Population  dynamics,  'Population 
exposure,  'Water  pollution  effects,  Finland,  Salini- 
ty, Diatoms,  Chlorophylla,  Species  composition, 
Seasonal  variation,  Ecological  effects,  Limiting  nu- 
trients, Biomass,  Spatial  distribution,  Okiluoto  Nu- 
clear Plant,  Bothnian  Sea. 

In  1972-1982  phytoplankton  was  studied  by  the 
methods  of  Lorenzen  and  Utermohl  in  the  sea  area 
that  since  1978  has  received  cooling  water  from 
the  Olkiluoto  nuclear  power  station.  Throughout 
the  study  period,  the  species  composition  was  typi- 
cal of  oligotrophic  coastal  waters  of  the  Bothnian 
Sea.  The  diatom  Chaetoceros  wighamii  usually 
predominated  in  spring  and  flagellates  prevailed  in 


summer.  The  chlorophyll  a  concentration  and  phy- 
toplankton biomass  (fresh  weight)  increased  in  the 
late  seventies  and  early  eighties,  due  to  the  general 
increase  of  nutrients  in  the  Baltic  Sea.  The  thermal 
discharges  advanced  the  spring  biomass  peak  in  the 
discharge  area  by  <  or  =  2  weeks,  but  did  not 
otherwise  change  the  seasonal  rhythm.  The  dis- 
charges seemed  to  slightly  increase  the  abundance 
of  the  diatom  Rhizosolenia  minima,  and  also  that 
of  diatoms  derived  from  the  benthos.  However,  the 
temperature  rise  did  not  markedly  affect  the  total 
phytoplankton  quantities  in  the  discharge  area.  Nu- 
trients and  salinity  were  the  most  significant  fac- 
tors explaining  changes  in  the  chlorophyll  a  con- 
centration and  total  biomass.  (See  W88-09938  thru 
W88-09939)  (Author's  abstract) 
W88-09942 


TOXICITY  OF  INDUSTRIAL  EFFLUENTS  TO 
THE  FRESHWATER  CAT  FISH  MYSTUS  KE- 
LETIUS, 

Saint  Xavier's  Coll.,  Palyamkottai  (India).  Dept.  of 

Zoology. 

S.  S.  M.  A.  Raj,  A.  G.  Murugesan,  and  M.  A. 

Haniffa. 

Current  Science,  Vol.  56,  No.  14,  p  733-735,  July 

1987.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Catfish,  'Water  pollution  effects, 
'Bioassay,  'Limnology,  'Toxicity,  Fish  physiolo- 
gy, Industrial  wastewater,  Biological  oxygen 
demand,  Chemical  oxygen  demand,  Effluents, 
Fish,  Distillery  wastes,  Textile  mill  wastes,  Fish 
behavior,  Mortality,  Survival. 

Mortality  of  the  cat  fish,  Mystus  keletius  was  stud- 
ied as  a  function  of  resistance  time  at  different 
concentrations  of  distillery  and  textile  mill  ef- 
fluents. No  mortality  was  observed  in  the  control 
fish.  The  behavioral  response  of  the  test  fish  varied 
in  accordance  with  the  concentration  and  type  of 
effluent.  Increase  in  concentration  of  effluent 
caused  behavioral  changes  such  as  erratic  move- 
ments, increased  opercular  movements  and  rapid 
jerky  movements.  M.  keletius  died  more  rapidly  at 
concentrations  above  5%  distillery  effluent  and 
10%  textile  mill  effluent.  The  lowering  concentra- 
tion in  120  hr  LC50  values  when  compared  with 
the  1  hr  ones  in  both  distillery  and  textile  mill 
effluents  suggests  the  decrease  in  resistance  of  M. 
keletius  with  increase  in  experimental  time.  The 
higher  LC50  values  at  different  intervals  in  textile 
mill  effluent  denote  the  greater  resistance  of  M. 
keletius.  The  results  clearly  indicate  that  distillery 
effluent  is  comparatively  more  toxic  than  textile 
mill  effluent.  LC50  in  distillery  effluent  at  different 
intervals  ranged  between  2.5  and  7%  and  the  same 
in  textile  mill  effluent  ranged  from  6  to  13%. 
Distillery  effluent  was  1.9  to  2.7  times  more  toxic 
than  textile  mill  effluent  when  LC50  and  LC84 
were  considered  and  2  to  2.8  times  greater  for 
LCI 6.  When  compared  with  the  textile  mill  ef- 
fluents, the  toxic  effect  in  distillery  effluent  was 
greater  due  to  its  very  high  BOD,  COD  and  the 
total  dissolved  solids  but  the  comparative  effect  is 
more  or  less  the  same  irrespective  of  percentage 
mortality.  (Alexander-PTT) 
W88-09946 


RED  TIDE  IN  SOUTHERN  NORWAY  CAUSED 
BY  MASS  OCCURRENCE  OF  THE  PLANK- 
TONIC  CILIATE  TIARINA  FUSUS  (RODT 
VANN  VED  TVEDESTRAND-MASSEFORE- 
KOMST  AV  FLIMMERDYRET  TIARINA  FU), 
For  primary  bibliographic  entry  see  Field  2L. 
W88-09948 


WATER  QUALITY  CHARACTERISTICS  OF  A 
SOUTHEAST  FLORIDA  SEWAGE  TREAT- 
MENT AND  BIOEFFECTS  LABORATORY, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-09950 


DISTRIBUTION  OF  FLORA  AND  FAUNA  IN 
AN  AREA  RECEIVING  PULP  MILL  EF- 
FLUENTS IN  THE  BALTIC  SEA, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


Stockholm  Univ.  (Sweden).  Dept.  of  Zoology. 
H.  Kautsky,  U.  Kautsky,  and  S.  Nellbring. 
Ophelia  OPHLAN,  Vol.   28,   No.   2,  p   139-155, 
April  1988.  6  fig,  41  ref. 

Descriptors:  'Pulp  wastes,  'Benthic  flora,  *Water 
pollution  effects,  *Benthic  fauna,  *Algae,  'Baltic 
Sea,  Spatial  distribution,  Species  composition,  Pop- 
ulation dynamics,  Coastal  waters,  Industrial 
wastewater,  Toxicity,  Biomass,  Aquatic  plants, 
Aquatic  habitats,  Aquatic  animals,  Food  habits, 
Food  chains,  Trophic  level,  Fish,  Estuarine  envi- 
ronment. 

The  quantitative  distribution  of  macroscopic  plant 
and  animal  species  in  the  area  receiving  effluents 
from  the  sulfate  pulp  mill  in  Norrsundet,  Bothnian 
Sea,  is  described.  SCUBA-techniques  were  used  to 
sample  the  bottoms.  Close  to  the  outlet  turbidity 
and  the  load  of  cellulose  fibres  restrict  species 
distribution,  while  in  the  intermediate  area  toxic 
substances  seem  to  inhibit  the  growth  of  many 
species  found  further  out.  Species  composition 
changes,  and  the  number  of  species  and  the  bio- 
mass increase  with  the  distance  from  the  outlet  and 
are  highest  at  the  reference  station.  Green  algae, 
mainly  Cladophora  aegagrophila,  have  a  very  high 
biomass  close  to  the  pulp  mill  but  this  decreases 
further  out  and  contributes  only  a  few  percent  to 
total  biomass  at  the  outer  stations.  In  the  intermedi- 
ate area  phanerogams,  mosses  and  red  algae  in- 
crease, while  brown  algae  occur  only  in  the  outer 
area.  Fucus  vesiculosus  and  Characeae  dominate  at 
the  unpolluted  reference  station.  Animal  biomass  is 
dominated  by  Macoma  balthica  and  Lymnaea  spp. 
in  the  whole  area.  Hydrobia  spp.  and  Gammarus 
app.  contribute  much  to  total  animal  biomass  in  the 
outer  area  whereas  insect  larvae  are  important  in 
the  intermediate  parts.  There  is  a  tendency  for  fish 
density  to  increase  in  the  intermediate  area.  This 
may  be  due  to  the  occurrence  of  some  major  food 
organisms  in  the  littoral  zone,  with  an  even  distri- 
bution of  4  species.  Functional  groups  of  animals, 
as  reflected  by  trophic  levels,  are  also  evenly  dis- 
tributed in  the  intermediate  area.  (Author's  ab- 
stract) 
W88-09952 


DENSITIES  OF  PROTOZOAN  NANOPLANK- 
TON  POPULATIONS  IN  INTERTIDAL  MESO- 
COSMS:  INFLUENCE  OF  OIL  POLLUTION 
AND  A  SELF-IGNITING  CLEANING  AGENT, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
R.  P.  M.  Bak,  and  G.  Nieuwland. 
Netherlands  Journal  of  Sea  Research  NJSRBA, 
Vol.  21,  No.  4,  p  303-315,  December  1987.  10  fig, 
66  ref.  6 

Descriptors:  *Protozoa,  *Intertidal  areas,  *Oil 
spills,  *Cleanup  operations,  *Oil  pollution,  *Water 
pollution  effects,  Ecological  effects,  Species  com- 
position, Population  dynamics,  Biomass,  Coastal 
waters,  Aquatic  habitats,  Trophic  level,  Zooplank- 
ton,  Food  habits,  Food  chains,  Netherlands. 

Population  densities  of  small  pelagic  protists  were 
studied  in  intertidal  mesocosms.  The  mesocosms 
represented  tidal  flats  of  the  adjacent  Wadden  Sea 
under  3  sets  of  environmental  conditions:  control, 
oil  spill,  and  oil  spill  treated  with  a  new  type  of 
cleaning  agent  (granular,  self-igniting).  There  were 
obvious  effects,  such  as  the  almost  complete  elimi- 
nation of  ciliates  and  the  reduced  filtering  by  ma- 
crozoobenthos,  upon  the  introduction  of  the  pol- 
lutants in  the  experimental  conditions.  Within  3 
days,  heterotrophic  flagellate  densities  increased 
exponentially  to  return  to  pre-oil-spill  levels  in  two 
weeks.  Maximum  densities  of  heterotrophic  flagel- 
lates corresponded  with  a  period  of  low  bacterial 
numbers,  suggesting  that  trophic  coupling  exists 
during  the  inactivity  of  filter  feeders.  Such  a  pat- 
tern did  not  exist  for  the  autotrophic  nanoplankton. 
The  effects  of  the  oil  plus  cleaning  agent  treatment 
were  more  pronounced  than  the  effect  of  oil.  The 
absence  of  fluctuations  in  population  densities  in 
the  control  mesocosm  and  the  emergence  of  such 
fluctuation  patterns  under  experimental  conditions, 
with  reduced  activity  of  benthic  filter  feeders,  indi- 
cate that  predation  by  the  benthic  fauna  is  a  struc- 
turing factor  for  the  heterotrophic  nanoplankton  in 
such  intertidal  systems.  (Author's  abstract) 
W88-09953 


LEGIONELLA  PNEUMOPHILA, 

John   Radcliffe   Hospital,   Headington   (England). 

Dept.  of  Virology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09961 


ENHANCED  REPRODUCTIVE  POTENTIAL 
OF  NEOCHETINA  BRUCHI  HOSTACHE  FED 
ON  WATER  HYACINTH  PLANTS  FROM  POL- 
LUTED WATER  BODIES, 

Regional  Research  Lab.,  Hyderabad  (India). 

K.  Jaimil,  and  K.  N.  Jyothi. 

Current  Science  CUSCAM,  Vol.  57,  No.  4,  p  195- 

197,  February  20,  1988.  3  fig,  2  tab,  12  ref. 

Descriptors:  *Water  pollution  effects,  "Biocon- 
trol,  *Water  hyacinth,  Aquatic  weed  control,  'In- 
sects, 'Industrial  wastes,  Water  hyacinth,  Fecundi- 
ty, Nutrition,  Tissue  analysis. 

Eichornia  crassipes,  commonly  known  as  the 
water  hyacinth,  has  become  a  cause  of  much  con- 
cern in  recent  years  due  to  its  role  as  weed  pest. 
Several  pathogens,  mites,  insects  and  other  arthro- 
pods attack  this  weed,  of  which  two  species,  Neo- 
chetina  eichorniae  and  N.  bruchi,  have  been  found 
as  promising  biocontrol  agents.  These  2  species 
have  been  introduced  in  India  and  a  number  of 
host  specificity  studies  have  been  carried  out. 
Since  female  insects  have  special  nutritional  re- 
quirements for  reproductive  purposes,  the  effects 
of  various  chemicals  on  plants  may  affect  the 
insect  species  feeding  on  them.  Therefore,  the  re- 
productive activity  of  Neochetina  bruchi  fed  on 
water  hyacinth  plants  grown  in  polluted  water, 
rich  in  several  inorganic  molecules,  was  studied. 
Water  hyacinth  plants  were  collected  from  two 
different  polluted  areas  around  Hyderabad.  The 
water  bodies  are  heavily  contaminated  with  indus- 
trial effluents  from  nearby  industries.  The  mineral 
analysis  of  water  hyacinth  leaves  from  polluted 
water  bodies  predominantly  showed  the  presence 
of  magnesium,  aluminum  and  calcium.  The  in- 
crease in  protein  and  sterol  content  of  the  leaves 
from  polluted  water  bodies  coupled  with  various 
inorganic  minerals  appeared  to  have  resulted  in  an 
increased  fecundity  of  the  weevils.  (Brock-PTT) 
W88-09970 


IMPACT  OF  UREA  TOP  DRESSING  OF 
FOREST  WATER  CATCHMENT  AREAS  ON 
THE  BIOLOGICAL  SUFFICIENCY  AND 
WATER  QUALITY  IN  MOUNTAIN  STREAMS: 
HI.  MACROZOOBENTHIC  PRODUCTION, 
Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

Y.  I.  Uzunov,  and  S.  G.  Kovachev. 
Hydrobiology,  Vol.  30,  p  62-80,  1987.  16  fig,  2  tab, 
Href. 

Descriptors:  'Mountain  streams,  'Forests,  Catch- 
ment areas,  'Benthic  fauna,  'Urea  top  dressing, 
•Water  pollution  effects,  'Eutrophication,  'Path 
of  pollutants,  Water  quality,  Aquatic  environ- 
ments, Streams,  Ecology,  Fauna,  Biomass,  Fertiliz- 
ers, Streams,  Productivity,  Bulgaria,  Aquatic  in- 
sects, Amphipods,  Turbellaria. 

The  effects  of  experimental  urea  top  dressing  of 
forest  water  catchment  areas  on  macrozoobenthic 
productivity  in  Bulgarian  mountain  streams  was 
examined.  The  annual  production  of  the  benthic 
communities  within  the  studied  stream  system  was 
assessed  on  the  average  at  58.6  g/sq  m.  It  was 
lower  in  the  tributaries  (53.4  g/sq  m)  than  in  the 
main  stream  (60.9  g/sq  m)  where  the  maximum 
production  (P)  value  was  registered  (77.6  g/sq  m). 
The  amphipod  G.  balcanicus  (an  average  40.1%), 
the  representatives  of  Ephemeroptera  (14.8%), 
Diptera  (11.1%),  Turbellaria  (10.7%),  and  Tri- 
choptera  (9.8%),  play  a  major  role  in  the  formation 
of  the  annual  production.  Despite  the  fact  that  the 
proportion  of  single  groups  in  the  total  production 
from  the  experimental  streams  is  lower  than  in  the 
control  streams,  the  treatment  of  water  catchment 
areas  did  not  influence  directly  the  productivity  of 
benthic  populations.  The  differences  observed  in 
the  P  values  in  the  different  points  correspond  to 
the  level  of  the  respective  biomasses.  There  were 
no  indications  that  production  processes  were  dis- 
rupted. The  established  higher  level  of  P  in  the 


experimental  streams  with  respect  to  their  control 
streams,  however,  has  been  interpreted  as  a  result 
of  the  unfavorable  effects  of  urea  top  dressing 
connected  with  the  restructuring  of  the  macrozoo- 
benthos  and  the  lowering  of  species  diversity  and 
evenness  in  the  community,  as  well  as  with  the 
increasingly  structure-determining  role  of  one  spe- 
cies or  a  group  of  species  in  the  production  proc- 
ess. These  secondary  effects  have  been  explicitly 
expressed  in  the  experimental  stream  treated  twice 
with  urea  in  1982  and  1983,  while  in  the  stream 
treated  only  in  1981,  they  are  not  so  significant. 
Irrespective  of  the  fact  that  the  zoobenthic  produc- 
tion in  the  experimental  stream  increased,  this  phe- 
nomenon should  be  interpreted  as  an  unfavorable 
effect  from  urea  treatment  of  water  catchment 
areas,  for  it  is  a  direct  consequence  of  the  disrupted 
structure  organization  of  benthic  communities.  The 
observation  of  such  an  'overproductivity'  2  or  3  yr 
after  treatment  demonstrates  the  stricter  and  more 
extensive  control  by  urea  top  dressing  effects  on 
stream  zoocenoses.  (Roseman-PTT) 
W88-09971 


EFFECTS  OF  SEWAGE  DUMPING  ON  MA- 
CROBENTHIC     INVERTEBRATES     IN     THE 
JORDAN  GULF  OF  AQABA,  RED  SEA, 
Jordanian  Marine  Science  Station,  Aqaba. 
N.  S.  Ismail,  and  J.  Awad. 

Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  2,  p  225-234,  1987.  4  fig,  6 
tab,  21  ref. 

Descriptors:  'Wastewater,  'Water  pollution  ef- 
fects, 'Wastewater  disposal,  'Benthic  fauna,  *Ma- 
croinyertebrates,  'Gulf  of  Aqaba,  Red  Sea,  Water 
pollution,  Invertebrates,  Aquatic  Animals,  Jordan. 

There  are  two  sewage  outfalls  along  the  Jordanian 
coastline  of  the  Gulf  of  Aqaba.  During  1982  and 
1983  a  total  of  328  core  samples  (0.01  sq  m  to  a 
depth  of  15  cm)  were  collected  from  the  two 
outfalls,  two  control  stations  which  resemble  the 
outfalls  in  depth  and  sediment  texture,  and  from 
two  stations  100m  on  both  sides  of  each  outfall. 
Faunal  analysis  revealed  that  the  total  number  of 
individuals,  number  of  species,  species  richness, 
and  faunal  similarities  of  macrobenthic  inverte- 
brates were  lower  at  the  sewage  outfall  near  the 
phosphate  loading  port  than  the  control  station 
during  both  collections.  At  the  100m  stations,  the 
numbers  of  individuals  were  generally  higher  than 
the  sewage  and  control  stations.  The  number  of 
species,  however,  was  highest  at  the  control  station 
and  lowest  at  the  sewage  outfall.  At  the  other 
sewage  outfall,  where  the  sewage  effluent  was 
discharged  sporadically,  no  measurable  effects  on 
macrobenthic  invertebrates  were  found.  (Author's 
abstract) 
W88-09996 
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1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08986 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-08987 


COMMENTS  ON  EPA'S  EFFLUENT  LIMITA- 
TION GUIDELINES  FOR  THE  NONFERROUS 
METALS  MANUFACTURING  INDUSTRIES. 

JACA  Corp.,  Fort  Washington,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09029 


HANDBOOK  OF  HAZARDOUS  WASTE  MAN- 
AGEMENT FOR  SMALL  QUANTITY  GENERA- 
TORS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-09030 
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STABILIZATION  AND  ISOLATION  OF  LOW- 
LEVEL  WASTE  DISPOSAL  SITES, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09037 


ANAEROBIC  FLUID-BED  TREATMENT  OF 
COAL  CONVERSION  WASTEWATER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

M.  T.  Suidan,  J.  T.  Pfeffer,  G.  F.  Nakhala,  and  U. 

K.  Traegner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011218. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

1987.    7    p,     1     fig.    Contract    No.    DE-FG22- 

86PC90514.  Report  No.  DOE-PC-905 14-T3. 

Descriptors:  *Wastewater  treatment,  'Industrial 
wastewater,  'Fluidized  bed  process,  'Anaerobic 
digestion,  'Activated  carbon,  'Model  studies,  De- 
tention time,  Performance  evaluation,  Adsorption, 
Biological  wastewater  treatment,  Mathematical 
models,  Coal  gasification,  Biodegradation,  Organic 
compounds,  Phenols,  Cresols,  Acetic  acid,  Coal. 

The  effects  of  hydraulic  detention  time  and  the 
schedule  of  granular  activated  carbon  (GAC)  re- 
placement on  the  treatment  of  a  coal  conversion 
wastewater  in  an  anaerobic  fluidized-bed  granular 
activated  carbon  (GAC)  reactor  were  examined  by 
experimental  and  modeling  strategies.  Two  ex- 
panded-bed  GAC  anaerobic  reactors  were  operat- 
ed at  empty-bed  hydraulic  detention  times  of  1.0 
and  0.5  days  (reactors  1  and  2,  respectively).  The 
wastewater  fed  to  the  reactors  included  phenol, 
acetic  acid  and  o-cresol  as  model  compounds  of  a 
real  coal  conversion  wastewater.  A  mathematical 
model  of  the  expanded-bed  GAC  anaerobic  reac- 
tor was  developed  that  incorporated  the  various 
interactions  that  occurred  in  the  process  such  as 
biodegradation,  adsorption  only  GAC,  and  the 
regular  replacement  of  reactor  GAC  with  virgin 
media.  The  calibrated  model  was  used  to  analyze  a 
vast  volume  of  experimental  data  on  the  treatment 
of  coal  gasification  wastewater  and  refinery  sour 
stripper  bottoms  using  fluidized  bed  GAC  anaero- 
bic reactors.  The  rate  of  increase  in  the  effluent  o- 
cresol  concentration  from  reactor  1  was  much 
slower  than  that  of  reactor  2  which  indicates  the 
effect  of  hydraulic  detention  time  on  non-steady 
state  performance.  The  replacement  of  the  reactor 
GAC  with  virgin  carbon  was  found  to  remove  a 
considerable  amount  of  phenol  and  decrease  the 
percent  conversion  of  the  degradable  COD.  The 
homogeneous  solid  diffusion  model  was  fitted  to 
the  experimental  batch  test  results.  It  was  found 
that  the  initial  adsorption  rate  is  rapid  but  slows 
significantly  afterwards.  Attempts  are  being  made 
to  consider  the  pores  in  the  carbon  to  be  twofold  in 
nature,  and  therefore,  two  different  sets  of  surface 
diffusion  coefficients  are  being  investigated.  The 
effect  of  the  effluent  o-cresol  concentration  on 
reactor  performance  will  be  assessed  by  comparing 
the  two  reactors  with  a  third  reactor  currently 
treating  phenol  and  acetate  only  with  the  same 
GAC  replacement  rate  as  reactors  1  and  2. 
(Geiger-PTT) 
W88-09038 


PHOSPHATE  REMOVAL  FROM  EFFLUENTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

W.  V.  Alexander. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-225637. 

Price  codes:  E04  in  paper  copy,  A01  in  microfiche. 

1985.  20  p,  5  fig,  Href. 

Descriptors:  'Phosphorus  removal,  'Wastewater 
treatment,  'Biological  wastewater  treatment, 
•Waste  disposal,  Phosphorus,  Chemical  treatment, 
Phosphates,  Anaerobic  digestion,  Sludge  disposal, 
Land  disposal,  Fatty  acids,  Sludge  fermentation, 
Bacteria,  South  Africa,  Reeds,  Effluents,  Biofiltra- 
tion. 

An  overview  of  the  existing  state  of  the  art  of 
phosphorus  removal  from  effluents  is  given  with 
emphasis  on  new  developments  in  the  field  and 


how  they  effect  the  design  of  phosphorus  removal 
installations.  Biological,  chemical,  and  reedbed 
processes  are  reviewed.  Acinetobacter  is  the  pre- 
dominant species  with  the  ability  to  accumulate 
poly-phosphate  (poly-P).  Poly-P  organisms  grow 
preferentially  on  lower  fatty  acids  as  substrate. 
Primary  settling  tanks  have  been  used  to  promote 
lower  fatty  acid  production  through  fermentation. 
The  City  Council  of  Johannesburg,  South  Africa, 
has  done  a  great  deal  of  work  in  the  optimization 
of  their  biological  nutrient  removal  plants.  A  major 
disadvantage  in  implementing  primary  sludge  fer- 
mentation is  that  the  addition  of  high  concentra- 
tions of  lower  fatty  acids  to  the  anaerobic  zone 
appears  to  give  rise  to  the  growth  of  filamentous 
organisms  in  the  plant  with  resultant  sludge  bulk- 
ing. Some  options  for  handling  phosphorus-rich 
sludge  are:  fixing  with  lime  before  discharge  to  the 
dewatering  beds;  thickening  by  dissolved  air  flota- 
tion or  gravity  thickening;  and  stripping  of  phos- 
phorus prior  to  entering  the  digester  for  further 
anaerobic  digestion  or  treating  chemically  the  di- 
gester supernatant.  Chemical  removal  of  dissolved 
phosphorus  from  supernatants  may  be  accom- 
plished by  metal  salt  dosing,  lime  dosing,  biofiltra- 
tion,  activated  sludge,  and  calcium  phosphate  crys- 
tallization. The  removal  of  phosphorus  by 
reedbeds  is  described.  Working  reedbeds  for  re- 
moving phosphorus  at  the  Mpophomeni  Sewage 
Works  in  Kwa  Zulu,  the  Grootvlei  Power  Station, 
and  the  NIWR  Experimental  Facilities  at  Daspoort 
are  described  along  with  a  reedbed  for  dewatering 
phosphorus  rich  waste  activated  sludge.  (Geiger- 
PTT) 
W88-09048 


WASTEWATER  STABILIZATION  PONDS: 
PRINCIPLES  OF  PLANNING  AND  PRACTICE. 

World  Health  Organization,  Alexandria  (Egypt). 
Regional  Office  for  the  Eastern  Mediterranean. 
World  Health  Organization,  Alexandria,  Egypt. 
WHO  EMRO  Technical  Publication  No.  10.  1987. 
18  fig,  6  tab,  48  ref,  Append,  Annex. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Biological  treatment,  'Stabilization 
ponds,  'Design  criteria,  Management  planning, 
'Arid  lands,  'Technology  transfer,  Mediterranean 
region,  Water  reuse,  Wind,  Temperature,  Bacteria, 
Algae,  Light,  Optimization,  Costs,  Operations, 
Maintenance,  Ponds,  Construction  methods,  An- 
aerobic digestion,  Developing  countries,  Land 
costs. 

This  book  on  wastewater  stabilization  ponds  is 
intended  to  provide  information  useful  for  both 
large  and  small  communities  in  the  eastern  Medi- 
terranean region.  The  effluent  from  a  well-de- 
signed pond  can  be  discharged  into  local  water 
bodies  without  polluting  them  and  it  also  can  serve 
as  a  valuable  resource  in  irrigation  or  fish  culture. 
If  inexpensive  land  is  available,  wastewater  stabili- 
zation ponds  are  the  cheapest  and  most  effective 
means  of  treating  communal  wastewaters.  Short- 
age of  land  is  not  usually  a  problem  in  the  coun- 
tries of  the  eastern  Mediterranean.  The  pond  sys- 
tems make  use  of  sunlight,  wind,  temperature,  and 
bacterial  and  algal  growth  to  produce  a  reusable 
effluent.  The  task  of  the  pond  designer  is  to  opti- 
mize the  interaction  of  these  factors.  The  operation 
and  maintenance  of  the  ponds  requires  minimal 
operator  skills  and  running  costs,  making  them 
particularly  suited  for  developing  countries.  This 
book  is  divided  into  two  parts:  the  first  part  is 
intended  for  national  and  local  administrators  and 
decision  makers  who  must  choose  between  com- 
peting systems  of  wastewater  treatment,  whereas 
the  second  part  is  intended  for  persons  involved  in 
making  the  preliminary  designs  on  which  cost  esti- 
mates are  based.  A  worked  example  and  simple 
methodology  to  help  the  designer  are  included. 
Among  the  specific  topics  covered  are  the  follow- 
ing: factors  affecting  the  performance  of  treatment 
ponds;  pond  failure;  factors  related  to  facultative 
ponds  in  warm  regions;  wastewater  treatment  in 
hot  and  arid  regions;  upgrading  pond  effluent; 
pond  construction,  lining,  and  appurtenances;  pond 
installation  and  equipment;  operations,  mainte- 
nance, and  safety;  management;  and  design  of  an- 
aerobic ponds,  facultative  ponds,  and  maturation 
ponds.  (Rochester-PTT) 
W88-09084 
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REMEDIAL  PROGRAMS  FOR  GROUND- 
WATER SUPPLIES  CONTAMINATED  BY  GAS- 
OLINE, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09134 


TREATMENT  TECHNOLOGY  FOR  REMOVAL 
OF  DISSOLVED  GASOLINE  COMPONENTS 
FROM  GROUND  WATER, 

R.  D.  Allan,  and  C.  S.  Parmele. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington,  OH.  1983.  p  51-59,  14  fig,  1  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Water  treatment,  'Activated 
carbon,  'Gasoline,  'Adsorption,  'Cleanup  oper- 
ations, Evaluation,  Air  stripping,  Regeneration, 
Steam  regeneration,  Activated  carbon,  Aromatic 
compounds. 

This  paper  describes  an  evaluation,  conducted  by 
the  American  Petroleum  Institute  (API)  and  IT 
Enviroscience  (ITE),  of  activated  carbon  adsorp- 
tion and  air  stripping  (or  a  combination  of  these 
technologies)  for  treating  groundwater  containing 
dissolved  gasoline  components.  The  adsorption  ca- 
pacities of  two  activated  carbons,  Witcarb  950  and 
Filtasorb  400,  were  compared.  Witcarb  950  was 
chosen  for  subsequent  experiments  because  of  its 
superior  handling  and  operational  qualities.  Use  of 
a  pretreated  feed  preparation  was  found  superior 
to  synthetic  feeds  because  it  was  judged  to  be  more 
representative  of  real  world  conditions.  Effluent 
sample  quality  on  regenerated  carbon  was  found  to 
be  much  better  at  6  ft  than  at  3  ft.  For  regenera- 
tion, a  total  of  seven  cycles  were  run  on  a  single 
sample  of  Witco  carbon  at  a  hydraulic  loading  of  7 
gpm/sq  ft.  The  carbon  was  then  regenerated  with 
steam  for  three  successive  runs.  These  runs 
achieved  a  stable  working  capacity  at  0. 1 1  g  total 
organics  of  interest  (TOI)/g  carbon,  approximately 
75%  of  the  virgin  loading.  These  results  suggested 
that  regeneration  within  steam  at  the  proper  condi- 
tions can  result  in  a  viable  process,  providing  stable 
working  capacity  of  the  carbon  and  good  effluent 
quality.  The  air  stripping  apparatus  consisted  of  a 
1-1/2  in  diameter  glass  column  filled  with  1/4-in 
nominal  diameter  berl  saddles  to  a  depth  of  22  in. 
Based  on  the  experimental  results  of  this  project, 
both  carbon  adsorption  and  air  stripping  are  effec- 
tive in  removing  aromatic  gasoline  components 
from  ground  water.  Air  stripping  is  also  effective 
in  removing  methyl  t-butyl  ether  (MTBE),  but 
neither  technology  is  capable  of  removing  t-butyl 
alcohol  (TBA).  (See  also  W88-09129)  (Friedmann- 
PTT) 
W88-09136 


TREATMENT  ALTERNATIVES  EVALUATION 
FOR  AQUIFER  RESTORATION, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-09141 


DESIGN,  OPERATION  AND  RESULTS  OF  A 
PILOT  PLANT  FOR  REMOVAL  OF  CON- 
TAMINANTS FROM  GROUND  WATER, 

Weston  (Roy.  F.)  Inc.,  Concord,  NH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09143 


OIL  SPILL  CHEMICAL  DISPERSANTS:  RE- 
SEARCH, EXPERIENCE,  AND  RECOMMEN- 
DATIONS. 

American  Society  for  Testing  Materials,  Philadel- 
phia, PA. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09183 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09238 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


FIXED-FILM  BIOREACTOR  TO  TREAT 
TRICHLOROETHYLENE-LADEN  WATERS 
FROM  INTERDICTION  WELLS, 

Oklahoma  Univ.,  Norman.  Environmental  and 
Ground  Water  Inst. 
B.  H.  Wilson,  and  M.  V.  White. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  425-436.  1  fig,  3  tab,  13  ref. 
EPA  Agreement  CR-81 1 146  and  USAF  Interagen- 
cy Agreement  RW57930615-01-1. 

Descriptors:  *Water  pollution  treatment, 
•Wastewater  treatment,  •Biological  wastewater 
treatment,  •Trichloroethane,  'Chlorinated  hydro- 
carbons, 'Hydrocarbons,  'Groundwater  pollution, 
•Biodegradation,  Microorganisms,  Fate  of  pollut- 
ants, Aquifers,  Design  criteria,  Water  quality, 
Design  standards,  Economic  aspects,  Microbiolo- 
gical studies,  Groundwater,  Trichloroethylane, 
Trichloroethane,  Air  stripping,  Propane,  Perform- 
ance evaluation. 

Water  from  interdiction  wells  must  have  trichlor- 
oethylene  and  1,1,1 -trichloroethane  removed 
before  disposal  into  sanitary  sewer  systems  or  rein- 
jection  occurs.  This  paper  discusses  a  laboratory 
scale  prototype  of  a  biological  treatment  system 
more  cost  efficiently  than  those  currently  used. 
The  design  is  concurrent  flow  through  coarse  sand 
of  water  containing  trichloroethylene  and  1,1,1- 
trichloroethane  and  air  enriched  with  propane  or 
natural  gas.  Concurrent  flow  is  used  to  prevent 
stripping  of  trichloroethylene  or  1,1,1 -trichloroeth- 
ane and  generating  a  contaminated  air  stream.  The 
sand  was  exposed  to  propane  to  enrich  for  orga- 
nisms that  oxidized  gaseous  alkanes.  These  orga- 
nisms have  an  enzyme  that  will  oxidize  and  dech- 
lorinate  halogenated  compounds  along  with  the 
alkanes.  Previous  work  by  this  author  using  an 
unsaturated  column  showed  extensive  trichloroeth- 
ylene removal  with  carbon  dioxide  confirmed  as 
the  product  of  degradation.  Other  workers  have 
demonstrated  a  similar  removal  of  1,1,1 -trichlor- 
oethane supported  on  propane.  In  the  bioreactor 
the  metabolism  of  20  mg  of  propane  per  liter  of 
water  treated  reduced  the  concentration  of  trich- 
loroethylene an  order  of  magnitude.  For  reasons 
that  are  unclear  1,1,1 -trichloroethane  was  not  re- 
moved in  our  bioreactor.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09317 


FIELD    DEMONSTRATION    OF    ENHANCED 
BIORECLAMATION, 

FMC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

Systems. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09318 


TEMPERATURE  EFFECTS  ON  PACKED  AER- 
ATION TOWER  PERFORMANCE, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

P.  D.  Kuhlmeier. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and    Exposition    on    Aquifer    Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well    Association, 

Dublin,  OH.  1986.  p  592-607.  5  fig,  2  tab,  4  ref. 

Descriptors:  'Air  stripping,  'Wastewater  treat- 
ment, Temperature  effects,  'Design  criteria, 
Design  standards,  Seasonal  variation,  Physical 
properties,  Hydrocarbons,  Hydrodynamics,  Or- 
ganic compounds,  Chlorinated  hydrocarbons,  Per- 
formance evaluation,  Groundwater,   Pilot  plants. 

Air  stripping  tower  efficiency  and  tower  hydraulic 
characteristics  are  strongly  dependent  on  the  water 
and  air  design  temperatures.  As  the  water  tempera- 
ture drops,  both  Henry's  constants  and  mass  trans- 
fer coefficients  decrease,  making  removal  by  strip- 
ping more  difficult.  In  areas  of  the  country  where 
wide  variances  of  temperature  are  common,  system 
design  for  year  around  operation  becomes  more 
difficult.  For  example,  if  air  and  water  tempera- 
tures of  20  deg  C  each  decrease  in  the  winter 
months  to  -12  C  and  5  C  respectively,  the  height  of 
the    required    tower    could    increase    three    fold. 


Henry's  constant  for  most  volatile  hydrocarbons 
has  also  been  shown  to  increase  threefold  for  every 
10  C  temperature  rise.  A  series  of  pilot  tests  were 
conducted  on  a  wastestream  of  constant  water 
quality  at  varying  flowrates,  air  temperatures  and 
water  stripper  performances.  Influent  water  was 
spiked  with  1,1,1  trichloroethane,  trichloroethy- 
lene and  tetrachloroethylene  as  the  compounds  to 
be  removed.  Results  presented  here  are  currently 
being  tested  in  the  design  of  packed  towers  for 
operation  in  northern  climates.  (See  also  W88- 
09283)  (Author's  abstract) 
W88-09327 


LARGE-SCALE  HIGH-EFFICIENCY  AIR 
STRIPPER  AND  RECOVERY  WELL  NET- 
WORK FOR  REMOVING  VOLATILE  ORGAN- 
IC CHLOROCARBONS  FROM  GROUND 
WATER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09328 


CASE  HISTORY  -  TREATMENT  OF  CON- 
TAMINANT GROUND  WATER  USING  ELE- 
VATED TEMPERATURE  AIR  STRIPPING, 

Rexnord,    Inc.,    Milwaukee,   WI.   Corporate   Re- 
search and  Development  Group. 
For  primary   bibliographic   entry   see   Field   5G. 
W88-09329 


ALTERNATTVE  SEWER  SYSTEMS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

Water  Pollution  Control  Federation,  Alexandria, 

Virginia.  Manual  of  Practice  No.  FD-12,  1986.  105 

P- 

Descriptors:  'Sewer  systems,  'Wastewater  collec- 
tion, 'Sewers,  Costs,  Economic  aspects,  Mainte- 
nance, Gravity  sewers,  Vacuum  sewers,  Pipes. 

The  purpose  of  this  document  is  to  provide  guid- 
ance to  engineers  and  regulatory  and  local  officials 
who  are  contemplating  the  use  of  or  who  are 
responsible  for  the  management  of  alternative 
wastewater  collection  systems.  These  systems  have 
been  developed  over  the  past  two  decades  to  pro- 
vide cost-effective  wastewater  collection  in  areas 
of  lower  population  density  where  conventional 
sewers  may  be  prohibitively  expensive  and  on-site 
wastewater  treatment  and  disposal  systems  techni- 
cally infeasible.  For  example,  in  very  small  com- 
munities in  which  downhill  slopes  lead  to  treat- 
ment sites  and  there  is  minimal  operation  and  main- 
tenance capability,  a  small-diameter  gravity  (SDG) 
sewer  system  should  be  considered.  Similarly,  in 
small  communities  where  the  optimum  treatment 
and  disposal  facilities  are  to  be  located  at  an  eleva- 
tion higher  than  the  community,  a  septic  tank 
effluent  pump  (STEP  system  is  a  logical  candidate. 
In  small  fringe  areas  which  are  at  low  elevation  in 
relation  to  a  larger  conventional  sewer,  a  grinder- 
pump  (GP)  system  could  possibly  be  the  optimum 
choice.  In  relatively  flat  areas  with  reasonably 
dense  suburban  development,  vacuum  sewers 
should  be  considered  as  a  potential  solution.  Com- 
binations of  alternative  sewers  are  also  feasible  as  a 
cost-effective  solution.  SDG  and  STEP  systems 
have  been  combined  with  excellent  results.  Combi- 
nations of  GP,  conventional  gravity,  and  vacuum 
systems  are  also  used.  The  design  engineer  must 
consider  not  only  each  alternative  sewer,  but  com- 
binations which  use  the  inherent  advantages  of 
compatible  systems.  (Lantz-PTT) 
W88-09357 


CHEMICAL  AND  TOXICOLOGICAL  ASPECTS 
OF  SUPERFUND  SITE  CLEANUP, 

ENVIRON  Corp.,  Princeton,  NJ. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09376 


SURVEYS  OF  REMEDIAL  ACTIONS  AT  SU- 
PERFUND SITES, 

Soil   and   Material   Engineers,   Inc.,   Bordentown, 

NJ. 


For   primary   bibliographic   entry   see   Field    5G. 
W88-09378 


U.S.  EPA  RESEARCH  ON  IN-SITU  TREAT- 
MENT TECHNOLOGY, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
D.  E.  Sanning,  and  R.  F.  Lewis. 
IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
75-98,  1  tab,  34  ref. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution treatment,  'Wastewater  treatment,  'Waste 
disposal,  'Cleanup  operations,  *In-situ  treatment, 
Path  of  pollutants,  Soil  contamination,  Biodegrada- 
tion, Chemical  treatment,  Extraction,  Immobiliza- 
tion, Groundwater  management,  Waste  recovery, 
Case  studies,  Remedies. 

In-situ  treatment  can  be  effective  in  eliminating  or 
reducing  the  hazardous  wastes  to  acceptable  levels. 
In-situ  treatment  of  contaminated  soils  must  be 
based  on  an  understanding  of  factors  and  processes 
that  determine  the  behavior  of  chemicals  in  soil 
systems.  Specifically,  an  evaluation  of  chemical 
properties,  biochemical  processes,  and  environ- 
mental factors  influencing  the  behavior  and  fate  of 
chemicals  is  required.  The  goals  of  in-situ  manage- 
ment include  treating  contaminated  soils  until  ac- 
ceptable levels  of  hazardous  materials  are  achieved 
so  that  groundwater  and  surface  water  resources 
are  protected.  In  those  cases  where  in-situ  treat- 
ment is  determined  to  be  a  feasible  approach,  it 
will  usually  be  implemented  as  a  part  of  an  overall 
remedial  action  scenario  involving  the  use  of  other 
methodologies  (e.g.  containment)  in  parallel.  This 
paper  gives  a  general  overview/problem  definition 
and  state-of-the-art  of  the  natural  processes  of  bio- 
degradation and  chemical  transformations.  The  im- 
portance and  problems  of  delivery  and  recovery 
systems  are  emphasized.  In-situ  treatment  technol- 
ogies are  classified  into  extraction  processes  (air- 
stripping,  flushing,  freezing,  electrokinetics,  vege- 
tative and  thermal)  and  immobilization  processes 
(grouting,  fixation,  thermal  fusion,  chemical  and 
biological).  Documented  case  histories  of  in-situ 
treatment  at  several  sites  are  presented,  including 
some  of  the  ongoing  and  completed  EPA/ORD 
activities.  (Lantz-PTT) 
W88-09380 


REMEDIAL  TECHNOLOGIES  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS. 

Weston  (Roy  F),  Inc.,  Concord,  CA. 

For  primary   bibliographic  entry   see   Field   5G. 
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INSTRUMENTATION:  HANDBOOK  FOR 
WATER  AND  WASTEWATER  TREATMENT 
PLANTS 

EMA,  Inc.,  St.  Paul,  MN. 

R.  G.  Skrentner. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  295  p. 

Descriptors:  'Measuring  instruments,  'Instrumen- 
tation, 'Wastewater  treatment,  'Water  treatment, 
Water  quality  control,  Wastewater  facilities,  Water 
treatment  facilities,  Flow,  Pressure-measuring  in- 
struments, Maintenance,  Pumps. 

Instrumentation  required  for  proper  operation  of 
water  and  wastewater  treatment  plants  was  studied 
and  found  to  be  in  various  states  of  working  order 
at  treatment  plants.  Personnel  at  these  sites  often 
criticized  the  instrumentation  for  failure  to  meet 
reliability  and  usefulness  expectations.  However, 
the  same  instrumentation  performed  satisfactorily 
in  other  locations.  Information  is  provided  for  en- 
gineers and  operators  about  the  prerequisites  for 
success  with  instrumentation.  The  material  in  this 
book  is  intended  as  a  guide  for  the  selection,  appli- 
cation, and  maintenance  of  primary  elements  and 
final  control  elements.  The  first  six  chapters  cover 
basic,  proven  primary  elements  that  meet  specific 
needs  and  provide  tangible  benefits.  For  each  in- 
strument, the  following  information  is  provided: 
(1)  application;  (2)  principle  of  operation;  (3)  accu- 


141 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


racy  and  repeatability;  (4)  manufacturers'  options; 
(5)  installation;  (6)  designer  checklist;  (7)  mainte- 
nance and  calibration;  (8)  deficiencies;  and  (9)  ref- 
erences. The  instruments  perform  the  following 
tasks:  (1)  analytical  measurement;  (2)  flow  meas- 
urement; (3)  level  measurement;  (4)  pressure  meas- 
urement; (5)  quality  assurance  testing;  (6)  pumps 
for  variable  flow  service;  (7)  variable  speed  drives; 
(8)  control  valves  for  modulating  service;  (9)  con- 
trol valve  actuators;  and  (10)  process  control  in- 
strumentation. (Lantz-PTT) 
W88-09403 


SEPTIC  SYSTEMS  HANDBOOK, 

O.  B.  Kaplan. 

Lewis  Publishers,  Chelsea,  Michigan.  1987.  290  p. 

Descriptors:  'Soil  disposal  fields,  'Percolation 
tests,  'Wastewater  treatment,  'Septic  tanks, 
•Leachfields,  'Handbooks,  Leaching,  Public 
health,  Regulations,  Groundwater  quality,  Eco- 
nomic aspects,  Parasites. 

Ponded  sewage  near  inhabited  areas  may  afflict 
residents  in  various  ways.  As  a  nuisance,  it  may 
generate  offensive  odors,  it  may  attract  rodent 
pests,  and  it  may  serve  as  a  breeding  ground  for 
mosquitoes  and  flies.  As  a  health  hazard,  sewage 
may  contain  parasitic  worms'  eggs  and  larvae,  and 
also  microbial  pathogens  and  parasites.  Of  the  'top 
five'  human  parasitic  diseases,  each  with  about  half 
a  million  to  a  million  cases  per  year  worldwide 
(ascariasis,  hookworm,  malaria,  trichuriasis,  and 
amoebiasis),  only  one  (malaria)  is  not  directly 
spread  in  sewage.  Sewers  carry  sewage  away  from 
its  point  of  origin  to  a  faraway  treatment  plant  or 
disposal  area.  Onsite  systems  treat  and/or  dis- 
charge sewage  within  the  site  where  the  sewage 
originates.  The  most  common  type  of  onsite 
system  is  the  septic  system,  also  called  the  septic 
tank  sewage  disposal  system,  or  septic  tank  soil 
absorption  system  (ST-SAS).  Approximately  one- 
third  of  all  houses  in  the  United  States  are  served 
by  septic  systems:  either  the  septic  tank  itself,  or  a 
type  of  leachfield  or  soil  absorption  system.  This 
handbook  discusses  septic  systems  from  the  stand- 
point of:  economics,  soil  water,  leachlines,  ground- 
water quality,  mounding,  permits,  regulations,  and 
public  health.  (Lantz-PTT) 
W88-09404 


ALTERNATIVE  ENDPOINTS  FOR  RECLAMA- 
TION, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-09459 


POLITICAL  AND  SOCIAL  FACTORS  IN  THE 
PATUXENT  RIVER  CLEANUP  AGREEMENT, 

ERM,  Inc.,  Exton,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09461 


HUMAN  VIRUSES  IN  SEDIMENTS,  SLUDGES, 
AND  SOILS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09463 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  SEDIMENT,  SLUDGES,  AND  SOILS, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 

J.  V.  Matson,  C.  L.  Lowry,  Y.  M.  Chan,  and  M.  E. 

Whitworth. 

IN:   Human   Viruses  in   Sediments,   Sludges,   and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  3- 

20,  7  fig,  7  tab,  27  ref. 

Descriptors:  'Sediments,  'Sludges,  'Soils,  'Water 
pollution  sources,  'Soil  properties,  Cation  ex- 
change, Weathering,  Viruses,  Microorganisms,  Ox- 
idation-reduction reactions,  Chemical  properties, 
Physical  properties,  Organic  matter,  Organic  com- 
pounds, Inorganic  compounds,  Hydrogen  ion  con- 
centration, Chemical  reactions. 

It  is  important  to  understand  the  principles  govern- 
ing the  interactions  of  sediments,  sludges,  and  soils 
with  human  viruses,  for  the  development  of  meth- 


ods in  virus  recovery  and  in  studies  relating  to 
virus  persistence  and  inactivation.  The  physical 
and  chemical  characteristics  of  both  sediments  and 
sludge  are  explained  here,  as  well  as  the  character- 
istics of  soil,  specifically:  (1)  soil  texture  and  struc- 
ture; (2)  organic  materials  in  soils  and  its  effect  on 
physical  properties;  (3)  organic  and  inorganic  col- 
loids; and  (4)  chemical  characteristics  of  soil 
(cation  exchange  capacity,  pH,  weathering  reac- 
tions, redox  reactions,  adsorption).  The  relation- 
ship of  these  materials  to  the  water  environment 
has  been  studied  for  years  by  geologists,  soil  scien- 
tists, and  environmental  engineers.  These  profes- 
sionals have  developed  a  vocabulary  for  describing 
the  physical  and  chemical  properties  of  the  materi- 
als. The  vocabulary  terms  are  explained  here  and 
some  examples  are  used  to  illustrate  the  principles 
involved.  Finally,  the  relevance  of  the  materials  to 
the  environment  is  explored.  (See  also  W88-09463) 
(Lantz-PTT) 
W88-09464 


METHODS  FOR  CONCENTRATION  AND  RE- 
COVERY OF  VIRUSES  FROM  WASTEWATER 
SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
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MECHANISM  OF  VIRUS  INACTIVATION  FS 
WASTEWATER  SLUDGES, 

James  N.  Gamble  Inst,  of  Medical  Research,  Cin- 
cinnati, OH. 
R.  L.  Ward. 

IN:  Human  Viruses  in  Sediments,  Sludges,  and 
Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  101- 
110,  85  ref.  EPA  Contract  Nos.  R-810821  IN:-01-0 
and  R-81 1183-01-1. 

Descriptors:  'Wastewater  treatment,  'Disinfec- 
tion, 'Viruses,  'Sludge,  Anaerobic  digestion,  Aer- 
obic digestion,  Composting,  Hydrogen  ion  concne- 
tration,  Temperature,  Public  health,  Lime,  Irradia- 
tion, Pasteurization,  Heat  treatment,  Air  drying. 

Viruses  in  wastewater  sludge  are  inactivated 
during  both  conventional  (anaerobic  digestion,  aer- 
obic digestion,  composting,  lime  treatment,  and  air 
drying)  and  nonconventional  (irradiation,  pasteuri- 
zation, thermophilic  aerobic  digestion,  and  heat 
drying)  treatment  processes.  The  mechanisms  of 
inactivation  during  these  processes  depend  on  fac- 
tors such  as  pH,  temperature,  chemical  and  biolog- 
ical composition,  and  moisture  content.  Because 
viruses  do  not  replicate  in  sludge,  their  inactivation 
results  in  reducing  the  potential  health  risks  associ- 
ated with  sludge  use  or  disposal.  (See  also  W88- 
09463)  (Lantz-PTT) 
W88-09470 


FATE  OF  VIRUSES  DURING  SLUDGE  PROC- 
ESSING, 

Wisconsin  Univ. -Madison.  Food  Research  Inst. 
D.  O.  Cliver. 

IN:  Human  Viruses  in  Sediments,  Sludges,  and 
Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  111- 
127,  1  fig,  1  tab,  66  ref. 

Descriptors:  'Viruses,  'Sludge  digestion, 
•Wastewater  treatment,  Hydrogen  ion  concentra- 
tion, Temperature,  Pasteurization,  Heat  treatment, 
Detergents,  Sludge,  Public  health,  Costs. 

Sludge  processes  have  generally  been  designed  to 
take  the  so-called  solids  from  wastewater  treatment 
and  stabilize  them  so  that  they  do  not  create  a 
nuisance  (odor  or  other)  when  disposed  of  where 
they  impact  on  the  public.  Enteroviruses  have 
regularly  been  used  as  indicators  of  the  probable 
presence  of  potentially  water-  or  food-borne  vi- 
ruses in  sludge  and  to  determine  the  extent  of  viral 
inactivation  in  sludge  treatment.  Only  a  few  other 
model  viruses,  including  coliphages,  have  been  em- 
ployed in  this  way.  The  extent  of  viral  inactivation 
seems  to  depend  largely  on  the  length  of  time  the 
sludge  is  held  at  certain  temperatures  and  on  pH. 
The  enteroviruses  become  increasingly  labile  with 
increasing  temperature  in  the  mesophilic  range  and 
are  rapidly  inactivated  in  the  thermophilic  range, 


especially  at  temperatures  imposed  by  pasteuriza- 
tion and  thermal  treatments  of  sludge.  Enteric  vi- 
ruses generally  seem  to  be  more  tolerant  of  acid 
than  alkaline  conditions  and  to  be  most  stable  near 
pH  7,  at  which  domestic  wastewater  and  much 
sludge  tend  to  be.  There  are  still  many  unknowns 
in  predicting  the  fate  of  viruses  during  sludge 
processing.  More  needs  to  be  learned  of  the  role  of 
different  classes  of  sludge  soils  in  determining  the 
stability  of  viruses  during  sludge  treatment.  More 
emphasis  needs  to  be  placed  not  only  on  means  of 
testing  sludge  for  viruses,  but  also  on  factors  and 
components  that  govern  the  fate  of  viruses  that  are 
present.  Alternatively,  sludge  treatments  might  be 
specified  that  impose  one  major  condition  (e.g., 
high  temperature  or  high  pH)  that  will  essentially 
guarantee  virus  inactivation  without  regard  for 
minor  factors;  this  approach  might  prove  costly. 
(See  also  W88-09463)  (Lantz-PTT) 
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VIRAL  ASPECTS  OF  APPLYING  SLUDGES  TO 
LAND, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

For  primary  bibliographic  entry  see  Field  5E. 
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CORRECTIVE  ACTION  TECHNOLOGIES  AND 
THEIR  COST-EFFECTIVENESS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G, 
W88-09492 


WASTEWATER  TECHNOLOGY  INNOVATION 

FOR  THE  YEAR  2000, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

D.  S.  Parker. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  114,  No.  3,  p  487-506,  June  1988.  2  tab,  43  ref 

Descriptors:  'Wastewater  treatment,  'Research 
priorities,  'Biological  wastewater  treatment,  Acti 
vated  sludge  process,  Clarification,  Trickling  fil- 
ters, Capital,  Costs. 

A  renewal  in  national  research  in  wastewater  tech 
nology  is  proposed.  Current  EPA  research  ex 
penditures  in  this  field  are  11%  of  those  10  yean 
ago.  Forecasts  for  municipal  investment  ii 
wastewater  treatment  facilities  are  $91  billion  b) 
the  year  2005.  It  is  estimated  that  a  national  re 
search  program  of  $1  billion  could  save  about  $1' 
billion  of  this  cost.  Two  case  studies  are  presented 
(1)  An  activated  sludge  secondary  clarifier  im 
provement  resulted  in  a  benefit-to-cost  ratio  for  th( 
research  investment  of  27:1.  The  research  wa* 
funded  by  federal  government  in  the  late  1960s.  I 
concerned  enhancing  flocculation  of  activatet 
sludge  solids  before  secondary  sedimentation  in  i 
separate,  mildly  stirred  basin  located  between  thi 
aeration  basin  and  the  secondary  clarifier.  (2)  A 
trickling  filter  improvement  produced  a  benefit-to 
cost  ratio  of  30:1  for  the  original  research.  Ai 
eight-point  program  is  presented  for  reinvigoratin| 
the  national  research  program.  It  calls  for  public 
education  in  awareness  for  research  need,  fundin| 
for  a  national  research  program,  consensus  on  re 
search  priorities,  partnerships  among  various  par 
ties  in  research,  attention  to  adaptation  of  theoreti 
cal  ideas  to  full-scale  plants,  expansion  of  researcl 
activities  beyond  the  university,  shared  risk  taking 
and  the  establishment  of  a  national  research  foun 
dation.  Some  research  priorities  include  sediments 
tion  tank  design  and  operation,  odor  control,  No 
cardia  foam  control,  small  systems,  digester  foan 
problems,  digester  mixing  design,  public  health  am 
disinfection  criteria,  trickling  filter  process  funda 
mentals,  attached  growth  systems,  and  receivin) 
water  studies.  (Cassar-PTT) 
W88-09521 


PRELIMINARY  CONVERSION  MECHA 
NISMS  IN  ANAEROBIC  DIGESTION  OF  BIO 
LOGICAL  SLUDGES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  am 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


W88-09525 


CONTROL  OF  ANAEROBIC  DIGESTION  TOX- 
ICITY WITH  POWDERED  ACTIVATED 
CARBON, 

\rgonne  National  Lab.,  IL.  Energy  and  Environ- 

nental  Systems  Div. 

A  S.  Ng,  M.  F.  Torpy,  and  C.  Rose. 

lournal  of  Environmental  Engineering  JOEDDU, 

Vol.  114,  No.  3,  p  593-605,  June  1988.  13  fig,  2  tab, 

14  ref.  Department  of  Energy  Grant  W-3 1-109- 

Eng-38. 

Descriptors:  'Wastewater  treatment,  'Digestion, 
'Anaerobic  digestion,  'Toxicity,  'Biological 
wastewater  treatment,  Activated  carbon,  Chemical 
wastes,  Industrial  wastes,  Organic  compounds, 
Phenols,  Dichlorophenol,  Nitrophenol,  Hexachlo- 
oethane,  Nitrobenzene,  Chlorophenol,  Adsorp- 
ion,  Methanogenesis. 

Powdered  activated  carbon  was  added  to  anaero- 
>ic  digestion  of  wastes  containing  50  to  500  mg/ 
iter  of  organic  compounds  toxic  to  the  digestion 
jrocess.  Carbon  additions  were  zero,  500,  1000, 
1000,  and  4000  mg/liter.  This  treatment  reduced  or 
■liminated  the  inhibitory  effects  of  the  organic 
:ompounds.  In  a  typical  test  nitrobenzene  (50  mg/ 
iter)  with  no  added  activated  carbon  produced 
<10  ml  biogas  after  2  days;  4000  mg/liter  added 
ictivated  carbon  allowed  generation  of  >70  ml 
)iogas  at  3  days,  reaching  a  maximum  of  about  90 
nl  on  the  fourth  day.  Nitrobenzene  is  80%  inhibi- 
ory  at  100  mg/liter.  Other  compounds  tested 
listed  in  decreasing  order  of  toxicity)  were  2,4- 
lichlorophenol,  2-nitrophenol,  hexachloroethane, 
)henol,  and  2-chlorophenol.  (Cassar-PTT) 
V88-09526 


JVNAMIC  ANAEROBIC  FIXED-FILM  REAC- 
rOR  MODEL, 

Jttawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
rig- 

I.  L.  Droste,  and  K.  J.  Kennedy, 
burnal  of  Environmental  Engineering  JOEDDU, 
/ol.  114,  No.  3,  p  606-620,  June  1988.  2  fig,  5  tab, 
16  ref,  2  append. 

Jescriptors:  'Fixed-film  reactors,  'Wastewater 
reatment,  'Anaerobic  digestion,  'Biological 
vastewater  treatment,  Model  studies. 

^  dynamic  simulation  model  for  an  anaerobic 
lownflow  fixed-film  reactor  accounting  for  acido- 
;ens  and  methanogens  in  the  mixed  liquor  and  film 
•hases,  respectively,  was  developed.  Growth  and 
lecay  kinetics  of  each  group  of  microorganisms  in 
ach  phase  were  considered,  along  with  their  at- 
achment  and  detachment  rates  to  and  from  the 
ilm.  The  model  was  applied  to  four  startup  runs  in 
vhich  two  substrate  concentrations  were  used  and 
wo  effluent  volatile  acids  concentration  ranges 
vere  maintained.  A  reasonably  consistent  set  of 
nodel  parameters  was  determined  to  apply  to  all 
uns,  providing  good  verification  of  the  model. 
Author's  abstract) 
V88-09527 


IYDRAULIC         CHARACTERISTICS  OF 

JPFLOW  ANAEROBIC  FILTERS, 

inviroSystems  Supply,  Inc.,  Fort  Myers,  FL. 
I.  W.  Young,  and  J.  C.  Young, 
ournal  of  Environmental  Engineering  JOEDDU, 
/ol.  114,  No.  3,  p  621-638,  June  1988.  9  fig,  3  tab, 
5  ref.  EPA  Grant  R810528-010. 

iescriptors:  'Anaerobic  filters,  'Wastewater  treat- 
nent,  'Anaerobic  digestion,  'Biological 
vastewater  treatment,  'Hydraulic  properties, 
leynolds  number,  Tracers,  Model  studies,  Flow 
characteristics,  Plug  flow,  Filters. 

tracer  studies  were  conducted  to  characterize  the 
tydraulic  behavior  of  upflow  anaerobic  filters  at 
leynolds  numbers  less  than  25.  Tests  were  con- 
lucted  with  three  different  sizes  of  cross-flow 
nodular  plastic  media,  providing  a  range  of  specif- 
S  surface  areas.  Sections  of  this  media  were  cut  to 
it  a  laboratory-scale  reactor,  and  a  radioactive 
racer  was  used  to  assess  the  resident  time  distribu- 


tion under  different  flow  conditions  typical  of 
those  found  in  full-scale  systems.  Tracer  response 
curves  were  generated  for  various  flow  rates,  and  a 
computer  model  was  developed  to  fit  these  curves. 
The  best-fit  model  parameters  indicated  that  the 
extent  of  plug  flow  was  positively  correlated  with 
the  Reynolds  number  within  the  range  tested.  Hy- 
draulic dead  space  increased  with  increasing  Reyn- 
olds number.  An  increase  in  the  plug-flow  behav- 
ior of  the  system  also  was  associated  with  an 
increase  in  the  specific  surface  area  of  the  media. 
Gas  bubbles  passing  through  the  media  were  found 
to  produce  complete  mixing  regardless  of  the 
media  specific  surface  area.  An  agar  coating  used 
to  simulate  the  presence  of  biological  solids  had 
little  effect  on  the  tracer  response.  (Author's  ab- 
stract) 
W88-09528 


ANOXIC/OXIC  ACTIVATED  SLUDGE  TREAT- 
MENT KINETICS  OF  CYANIDES  AND  PHEN- 
OLS, 

Pennsylvania  Univ.,  Philadelphia.   Dept.  of  Sys- 
tems Engineering. 
W.  K.  Shieh,  and  D.  J.  Richards. 
Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  3,  p  639-654,  June  1988.  9  fig,  2  tab, 
26  ref,  2  append. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Biological  wastewater  treatment, 
'Industrial  wastes,  'Cyanides,  'Phenols,  Denitrifi- 
cation,  Nitrification,  Thiocyanates,  Model  studies, 
Kinetics,  Chemical  wastes. 

The  anoxic/oxic  activated  sludge  treatment  kinet- 
ics of  cyanides  (i.e.,  cyanide  and  thiocyanate)  and 
phenols  (i.e.,  phenol,  cresols,  and  catechol)  were 
studied.  The  Michaelis-Menten  expression  or  its 
simplified  forms  were  used  to  model  the  following 
microbial  reactions  associated  with  the  process:  (1) 
Anoxic/oxic  total  organic  carbon  (TOC)  utiliza- 
tion; (2)  anoxic  denitrification;  (3)  nitrification;  and 
(4)  cyanide  and  thiocyanate  utilization.  The  steady- 
state  experimentation  was  performed  to  obtain  ex- 
perimental data  for  the  validation  of  kinetic  models 
and  evaluation  of  kinetic  coefficients.  The  results 
obtained  indicate  that  all  oxic  microbial  reactions 
occurring  in  an  anoxic/oxic  activated  sludge  proc- 
ess were  not  affected  kinetically  by  the  presence  of 
the  anoxic  environment  with  high  oxygen  stress. 
As  a  result,  the  results  collected  from  both  conven- 
tional and  anoxic/oxic  activated  sludge  units  exhib- 
ited identical  kinetic  patterns.  Anoxic  TOC  utiliza- 
tion, anoxic  denitrification,  and  nitrification  reac- 
tions were  described  by  zero-order  expressions; 
oxic  TOC  utilization  by  first-order  expressions,  and 
cyanide  and  thiocyanate  utilization  rates  by  Mi- 
chaelis-Menten expressions.  The  TOC  require- 
ments for  denitrification  including  cell  synthesis 
was  approximately  2.2  g  TOC/g  N02  +  nitrate-N 
at  mean  cell  residence  time  =  15  days,  and  it 
decreased  to  a  constant  level  of  about  1.2  g  TOC/ 
N02  -f-  nitrate-N  as  the  mean  cell  residence  time 
increased  beyond  30  days.  (Author's  abstract) 
W88-09529 


BIOLOGICAL  AERATED  FILTER  EVALUA- 
TION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

H.  D.  Stensel,  R.  C.  Brenner,  K.  M.  Lee,  H. 
Melcer,  and  K.  Rakness. 

Journal  of  Environmental  Engineering  JOEDDU, 
Vol.  114,  No.  3,  p  655-671,  June  1988.  6  fig,  5  tab, 
16  ref,  2  append.  EPA-University  of  Utah  Cooper- 
ative Demonstration  Agreement  CS809217. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aerated  filters,  'Aeration, 
'Filters,  Oxygenation,  Nitrification. 

A  two-cell,  full-size  biological  aerated  filter 
wastewater  treatment  unit  was  studied  for  two 
years.  It  had  a  nominal  flow  capacity  of  1893  cu 
m/day.  One  cell  was  operated  at  a  lower  loading 
to  accomplish  combined  biochemical  oxygen 
demand  (BOD)  removal  and  nitrification,  while 
the  other  cell  was  operated  at  a  higher  loading  to 
achieve  only  BOD  removal.  The  media  size  was 
found  to  be  a  critical  design  parameter  for  the 


system  and  was  increased  in  each  cell  during  the 
course  of  the  study  to  allow  24-hour  or  longer  run 
times  before  head  loss  levels  required  backwash- 
ing.  The  effluent  BOD  and  suspended  solids  con- 
centrations were  related  to  the  soluble  BOD  volu- 
metric loading  and  reactor  temperature.  At  rela- 
tively low  organic  and  ammonium  nitrogen  load- 
ings, up  to  88%  nitrification  was  achieved.  Oxygen 
utilization  efficiencies  ranged  from  5.0  to  7.7%  for 
acceptable  air  application  rates.  Equations  were 
developed  to  predict  oxygen  consumption  and 
sludge  production  as  a  function  of  influent  soluble 
BOD  and  suspended  solids  to  influent  total  BOD 
ratios.  The  oxygen  consumption  was  lower  and 
sludge  production  was  higher  compared  to  con- 
ventional activated  sludge  treatment.  (Cassar-PTT) 
W88-09530 


WOLLASTONITE  AS  ADSORBENT  FOR  RE- 
MOVAL OF  FE(II)  FROM  WATER, 

Banaras  Hindu  Univ.,  Varanasi  (India).  Inst,  of 
Tech. 

A.  K.  Singh,  D.  P.  Singh,  K.  K.  Panday,  and  V.  N. 
Singh. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  42,  No.  1,  p  39-49,  1988.  7  fig, 
1  tab,  9  ref. 

Descriptors:  'Clay  minerals,  'Wollastonite,  'Ad- 
sorbents, 'Iron,  'Water,  'Wastewater  treatment, 
Kinetics,  Mass  transfer,  Diffusion  coefficient, 
Isotherms,  Langmuir  isotherm,  Performance  eval- 
uation, Pilot  plants,  Adsorption,  Hydrogen  ion 
concentration,  Thermodynamics,  Temperature, 
Water  treatment. 

Wollastonite  was  used  as  an  adsorbent  for  the 
removal  of  Fe(II)  at  different  experimental  condi- 
tions. The  extent  of  removal  is  favorable  at  low 
concentration  and  low  temperature.  Maximum  ad- 
sorption was  noted  at  pH  4.0.  The  batch  adsorp- 
tion kinetics  has  been  described  by  a  first  order 
rate  expression,  and  the  surface  mass  transfer  coef- 
ficients and  diffusion  coefficients  have  been  calcu- 
lated at  different  temperatures.  The  intraparticle 
transport  of  Fe(II)  within  the  pores  of  wollastonite 
is  found  to  be  the  rate  limiting  step.  The  applicabil- 
ity of  the  Langmuir  isotherm  for  the  present 
system  has  been  tested  at  different  temperatures. 
Thermodynamic  parameters  indicate  the  exother- 
mic nature  of  Fe(II)  adsorption  on  wollastonite. 
The  variation  of  adsorption  with  pH  has  been 
explained  on  the  basis  of  interaction  of  iron  species 
with  negatively  charged  constituents  of  adsorbent. 
(Author's  abstract) 
W88-09564 


DETERMINATION  OF  ALKYLPHENOLS  IN 
REFINERY  EFFLUENTS  BY  LIQUID  CHRO- 
MATOGRAPHY USING  ELECTROCHEMICAL 
DETECTION, 

Latrobe  Univ.,  Bundoora  (Australia). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09596 


LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOILS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble/ETC,  Strombeek,  Bever  (Bel- 
gium). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09618 


CITY  REDUCES  SEWAGE  TREATMENT 
COSTS  BY  50  PERCENT, 

T.  L.  Childers,  and  R.  L.  Ridings. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  5,  p  69-70, 

May  1988. 

Descriptors:  'Wastewater  treatment,  'Municipal 
wastewater,  'Cost  analysis,  Administrative  deci- 
sions, Oklahoma  City,  Oklahoma,  Land  disposal, 
Operating  costs,  Contracts,  Engineering,  Design 
criteria. 
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Group  5D — Waste  Treatment  Processes 


Oklahoma  City  comprises  650  square  miles,  has 
450,000  citizens,  four  major  drainage  basins  with 
four  sewage  treatment  plants  discharging  an  aver- 
age of  75  mgd  of  sewage,  and  25,000  tons  of  sludge 
which  is  disposed  of  by  land  application  on  farm- 
land. Program  analysis  of  Oklahoma  City's  sewage 
treatment  costs  began  with  identification  of  full 
current  costs  including  lift  station,  electrical, 
chemical,  land  application  of  sludge,  and  all  over- 
head charges.  In  view  of  all  evidence  gathered,  the 
following  determinations  were  made:  (1)  that  City 
Council  establish  a  policy  requiring  competitive 
bidding  of  all  future  contracts  for  sewage  treat- 
ment; (2)  that  the  city  adopt  and  implement  formal 
procedures  for  obtaining  'value  engineering'  on 
major  projects;  (3)  that  the  'value  engineering'  firm 
may  serve  as  the  city's  resident  engineer  to  assure 
contract  compliance  by  the  successful  bidder;  (4) 
that  annual  surveys  be  made  to  determine  if  Okla- 
homa City  costs  are  comparable  to  other  cities;  and 
(5)  that  a  firm  selected  to  perform  'value  engineer- 
ing' should  not  be  eligible  to  bid  or  contract  to 
construct  the  project  they  critique  or  design.  En- 
trepreneurial city  management  can  result  in  allow- 
ing the  private  sector  to  do  what  they  do  best- 
provide  quality  services  at  a  lower  cost  to  ratepay- 
ers. (Shidler-PTT) 
W88-O9650 


IDENTIFICATION  OF  ASBESTOS  AND  GLASS 
FIBERS  IN  SEWAGE  SLUDGES  OF  SMALL 
NEW  YORK  STATE  CITIES, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09656 


HEAVY  METALS  REMOVAL  FROM  ANAERO- 
BICALLY  DIGESTED  SLUDGE  BY  CHEMICAL 
AND  MICROBIOLOGICAL  METHODS, 

Institut   National   de   la   Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09661 


REVIEW  OF  DENITRIFICATION  IN  ON-SrTE 
WASTEWATER  TREATMENT  SYSTEMS, 

Madrid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

W.  F.  Ritter,  and  R.  P.  Eastburn. 
Environmental  Pollution,  Vol.  51,  No.  1,  p  49-61, 
1988.  38  ref. 

Descriptors:  'Denitrification,  'Wastewater  treat- 
ment, *Septic  tanks,  'Literature  review,  Load  dis- 
tribution, Soil  types,  Water  table,  Methanol, 
Carbon,  Domestic  wastes,  Nitrogen  removal. 

The  literature  on  denitrification  and  its  relationship 
to  on-site  wastewater  systems  was  reviewed.  Deni- 
trification is  an  important  nitrogen  removal  mecha- 
nism in  some  alternative  on-site  wastewater  sys- 
tems. Nitrogen  removal  rates  for  conventional 
septic  tank  systems  may  vary  from  0%  to  35%  but 
should  be  increased  by  pressure  dosing.  Denitrifi- 
cation rates  for  conventional  on-site  wastewater 
systems  will  depend  upon  loading  rate,  soil  types 
and  the  height  of  the  water  table  below  the  soil 
adsorption  bed.  Some  alternative  on-site 
wastewater  systems  may  remove  70%  to  80%  of 
the  nitrogen  if  a  supplemental  carbon  source  is 
used.  Methanol  and  household  wastes  have  been 
used  as  carbon  sources.  Crust  formation  in  a  soil 
adsorption  bed  may  improve  denitrification.  (Au- 
thor's abstract) 
W88-09663 


LIMNOLOGY  OF  A  HYPERTROPHIC  RESER- 
VOIR STORING  WASTEWATER  EFFLUENT 
FOR  AGRICULTURE  AT  KIBBUTZ  NA'AN, 
ISRAEL, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Zoolo- 
gy- 

I.  Dor,  H.  Schechter,  and  H.  J.  Bromley. 
Hydrobiologia  HYDRB8,  Vol.150,  No.  3,  p  225- 
241,  July  30,  1987.  16  fig,  6  tab,  22  ref. 

Descriptors:  'Eutrophication,  'Limnology,  'Hy- 
pertrophic     reservoirs,      'Wastewater      lagoons, 


•Wastewater  composition,  'Dynamics,  'Equilibri- 
um, 'Irrigation  water,  Storage  reservoirs,  Ef- 
fluents, Secondary  wastewater,  Dissolved  oxygen, 
Biochemical  oxygen  demand,  Enrichment,  Bacte- 
ria, Zooplankton,  Israel. 

The  reservoir  investigated  collects  domestic  and 
agricultural  effluents  after  primary  and  secondary 
treatment.  Despite  the  high  concentration  of  or- 
ganic matter  (mean  BOD(5)  =  60  mg/L),  the 
reservoir  does  not  deteriorate  to  produce  obnox- 
ious, anaerobic  conditions.  During  a  one  year 
period,  dissolved  oxygen  levels  fluctuated  widely 
but  presented  a  long  term  dynamic  stability,  based 
on  diffusion  from  the  air  during  the  winter  mixing 
and  on  algal  -  bacterial  -  zooplankton  equilibrium 
during  the  summer  stagnation.  The  system,  rich  in 
organic  and  inorganic  nutrients  exhibited  a  much 
higher  self-regulatory  capability,  than  would  be 
expected  from  its  extreme  enrichment.  Under  ex- 
tremely hypertrophic  conditions,  both  algae  and 
bacteria  are  resistant  to  environmental  fluctuations, 
closely  coupled  by  competition  (for  organic  mole- 
cules), mutual  suppression  (excretory  products  of 
both  groups)  and  support  (exchange  of  metabo- 
lites). At  this  stage,  sensitivity  of  the  ecosystem  to 
the  environmental  factors  greatly  declines  and  dy- 
namic equilibrium  is  supported  chiefly  by  the 
biotic  interactions  between  the  dominant  orga- 
nisms. The  reduced,  specialized  community  seems 
to  be  more  resistant  to  disturbance  than  the  more 
diversified  communities  of  clean  water  bodies.  If 
this  hypothesis  is  proved  to  be  right,  'mixotrophic' 
conditions  may  be  more  favorable  than  purely 
hypertrophic  ones.  (Author's  abstract) 
W88-09695 


PHOSPHORUS  REMOVAL  BY  PURE  AND 
MIXED  CULTURES  OF  MICROORGANISM, 

Tokyo  Univ.  (Japan).  Inst,  of  Applied  Microbiolo- 
gy- 

Q.  Ye,  H.  Ohtake,  and  K.  Toda. 
Journal   of  Fermentation   Technology   JFTED8, 
Vol.  66,  No.  2,  p  207-212,  April  1988.  6  fig,  1  tab,  9 
ref.  Ministry  of  Education  Grant  60030027. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Phosphorus  removal, 
•Bacteria,  Cultures,  Microorganisms,  Pseudo- 
monas,  Acinetobacter,  Microbial  degradation,  An- 
aerobic digestion,  Aerobic  digestion,  Activated 
sludge. 

The  ability  to  remove  inorganic  phosphate  from 
synthetic  wastewater  was  tested  with  40  microbial 
strains  and  a  strain  of  Pseudomonas  aeruginosa  was 
found  to  give  good  performance  under  aerobic 
conditions.  However,  phosphate  removal  under 
batch  anaerobic/aerobic  (A/O)  treatment  was  not 
satisfactory  in  pure  cultures  of  several  strains  in- 
cluding P.  aeruginosa  and  Acinetobacter  calcoace- 
ticus,  but  the  activated  sludge  from  a  plant  with  an 
A/O  process  almost  depleted  the  phosphate. 
Mixed  cultures  of  P.  aeruginosa  in  the  presence  of 
facultatively-anaerobic  strains  isolated  from  the  ac- 
tivated sludge  showed  enhanced  phosphate  remov- 
al. This  suggests  a  symbiotic  effect  among  microbi- 
al species  on  biological  removal  of  inorganic  phos- 
phate in  the  A/O  process.  (Author's  abstract) 
W88-09838 


PSYCHROPHILIC  METHANE  FERMENTA- 
TION OF  EXCESS  SLUDGE  BY  ENRICHMENT 
CULTURE, 

Government  Industrial  Development  Lab.,  Sap- 
poro (Japan). 

H.  Matsuyama,  and  K.  Izumi. 
Journal   of  Fermentation   Technology   JFTED8, 
Vol.  66,  No.  2,  p  229-233,  April  1988.  3  fig,  3  tab,  8 
ref. 

Descriptors;  'Wastewater  treatment,  'Sludge  di- 
gestion, 'Moisture  uptake,  'Methane,  •Fermenta- 
tion, 'Sludge  treatment,  Enrichment,  Cultures, 
Food-processing  wastes,  Sludge  seeding,  Tempera- 
ture effects,  Comparison  studies,  Isolation,  Anaero- 
bic digestion. 

The  possibility  of  applying  psychrophilic  methane 
fermentation  to  the  excess  sludge  produced  from 
fish-processing  wastewater  treatment  was  evaluat- 


ed. Three  different  kinds  of  seed  sludge,  named 
seed  sludge,  K  seed  sludge,  and  KL  seed  sludge 
were  used  for  batch  methane  fermentation  in  Er- 
lenmeyer  flasks.  M  seed  sludge  was  mesophilic, 
while  the  other  two  were  prepared  in  a  laboratory 
by  soil  collection  to  obtain  a  psychrophilic  biologi- 
cal community.  The  effects  of  temperature  on  the 
total  volume  of  biogas  generated  and  on  the  rate  of 
biogas  generation  were  examined.  The  activity  of 
K  seed  sludge  with  respect  to  gas  yield  at  15  C  was 
found  to  be  1.6-fold  higher  than  that  of  M  seed 
sludge.  Enrichment  techniques  were  then  used  to 
accumulate  psychrophilic  bacteria  in  KL  seed 
sludge,  and  the  activity  at  15  C  increased  by  about 
two  times  due  to  these  techniques.  Comparison  of 
the  three  kinds  of  seed  sludge  indicates  that  meth- 
ane fermentation  at  low  temperature  may  be  feasi- 
ble, and  therefore  further  study  to  isolate  the 
psychrophilic  bacteria  in  anaerobic  digestion  is 
needed.  (Author's  abstract) 
W88-09839 


WATER  QUALITY  CHARACTERISTICS  OF  A 
SOUTHEAST  FLORIDA  SEWAGE  TREAT- 
MENT AND  BIOEFFECTS  LABORATORY, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 

E.  F.  Corcoran,  M.  S.  Brown,  and  S.  C.  Snedaker. 
Florida      Scientist,      Environmental      Chemistry 
FLSCA,  Vol.  51,  No.  1,  p  49-55,  Winter  1988.  4 
tab,  17  ref.  EPA  Grants  R-804749  and  R-806307; 
Dames  and  Moore  Contract  68-03-1706. 

Descriptors:  'Sewage  Treatment  and  Bioeffects 
Laboratory,  'Nutrients,  'Water  quality, 
'Wastewater,  'Wastewater  treatment,  Organic 
compounds,  'Analytical  methods,  Chemical  analy- 
sis, Heavy  metals,  Sublethal  effects,  Aquatic  ani- 
mals, Effluents,  Florida,  Industrial  wastewater, 
Nutrients,  Performance  evaluation,  Pesticides,  Or- 
ganic compounds,  Seawater. 

A  Sewage  Treatment  and  Bioeffects  Laboratory, 
located  in  southeast  Florida,  is  described.  Water 
quality  characteristics  of  its  seawater-diluted  simu- 
lated wastewaters  are  compared  with  reported 
levels  lethal  to  marine  organisms.  The  laboratory 
processed  incoming  untreated  (raw)  wastewater 
and  yielded  six  different  effluents:  primary  settled, 
chemical  flocculation,  and  activated  sludge  biolog- 
ical secondary  settled,  each  chlorinated  and  non- 
chlorinated.  Several  water  quality  characteristics 
of  the  incoming  untreated  and  biological  second- 
ary treated  effluent  were  similar  to  those  of  a  local 
sewage  treatment  plant  using  ocean  outfall  dispos- 
al. Effluent  water  quality  was  monitored  for  nutri- 
ents (NH3,  N02(-),  N03(-),  and  P04(3-)),  toxic 
metals  (Cd,  Cr,  Cu,  Pb,  and  Zn)  and  synthetic 
organics  (chlorinated  pesticides,  aldrin,  DDE, 
DDD,  DDT,  dieldrin,  heptachlor  epoxide,  endrin; 
polychlorinated  biphenyls,  Aroclor  1016,  1242, 
1254,  1260;  and  phthalic  acid  esters,  butylbenzyl, 
butylglycolbutyl,  di-butyl,  di-ethylhexyl,  di-ethyl, 
di-isobutyl  and  di-methyl  phthalate)  using  standard 
analytical  techniques.  Estimated  ambient  concen- 
trations of  nutrients,  toxic  metals  and  synthetic 
organic  compounds,  after  a  30-fold  dilution  of  pri- 
mary settled  wastewater  with  seawater,  fell  below 
reported  levels  lethal  to  marine  organisms.  (Au- 
thor's abstract) 
W88-09950 


BIOTRANSFORMATION  OF  DEHYDROABIE- 
TIC,  ABIETIC,  AND  ISOPIMARIC  ACIDS  BY 
MORTIERELLA  ISABELLINA  IMMOBILIZED 
IN  POLYURETHANE  FOAM, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Chemistry. 

J.  P.  Kutney,  J.  D.  Berset,  G.  M.  Hewitt,  and  M. 

Singh. 

Applied      and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  4,  p  1015-1022,  April  1988. 

6  fig,  5  tab,  1 1  ref. 

Descriptors:  'Mortierella  isabellina,  'Aquatic 
fungi,  'Wastewater  treatment,  'Biodegradation, 
•Industrial  Wastes,  *Pulp  wastes,  •Dehydroabietic 
Acid,  Biological  wastewater  treatment,  Abietic 
Acid,  Isopiramic  Acid,  *Detoxification,  Microor- 
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ganisms,  Metabolism,  Enzymes,  Resin  acids,  Pulp 
mills,  Polyurethane  foam. 

Polyurethane  foam  supports  immobilization  of 
Mortierella  isabellina  (ATCC  38063),  a  zygomy- 
cete that  hydroxylates  and  thereby  detoxifies  resin 
acids  found  in  certain  pulp  mill  effluents.  The 
fungus  becomes  entrapped  as  it  threads  growing 
mycelia  through  the  foam  matrix.  The  tenacity  of 
binding  and  the  amount  of  biomass  bound  depend 
on  initial  spore  numbers  and  nutrient  concentra- 
tion. Optimal  dehydroabietic  acid  transformation 
occurs  with  early-stationary-phase  foam-bound 
mycelia  suspended  in  buffer  at  pH  6.5  to  8.5  with 
aeration  >0. 1  liter/liter-min  and  near  a  tempera- 
ture maximum  of  33  degrees.  Neither  a  greater 
number  of  similarly  loaded  foam  cubes  nor  a  great- 
er surface  area  for  similar  amounts  of  biomass 
increased  transformation  rates.  Compared  to  free 
mycelial  cultures,  foam  presence  retards  growth 
and  decreases  the  rate  of  precursor  transformation 
but  does  not  alter  the  nature  of  the  metabolites 
formed  from  dehydroabietic  acid,  abietic  acid,  or 
isopiramic  acid.  Diffusional  barriers  or  binding  of 
substrates  in  an  inaccessible  manner  may  cause  the 
observed  inhibitions.  Overall,  foam  immobilization 
stabilizes  enzymic  activity  and  is  a  facile  laboratory 
process  with  scaleup  potential.  (Author's  abstract) 
W88-09968 


DESIGN  OF  SEWAGE  LAGOONS  USING  STO- 
CHASTIC STREAMFLOW  SEQUENCES, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 
Engineering. 

/.  F.  Cruise,  and  V.  P.  Singh. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  353-364,  May 
1988.  3  fig,  16  ref,  2  append. 

Descriptors:  'Waste  disposal,  *Streamflow, 
•Wastewater  lagoons,  'Stochastic  models, 
•Wastewater  treatment,  'Probabilistic  processes, 
'Design  criteria,  Lagoons,  Model  Studies,  Mathe- 
matical studies,  Hydrographs. 

\  risk-based  design  procedure  for  hydrograph- 
xmtrolled  release  sewage  lagoons  is  derived.  This 
procedure  is  based  on  a  stochastic  analysis  of  flood 
interarrival  time,  duration  and  volume.  By  model- 
ing streamflow  as  a  Poisson  counting  process.  Sto- 
:hastic  sequences  consisting  of  maximum  interarri- 
/al  times  and  minimum  duration  are  constructed, 
fhese  sequences  are  used  as  the  basis  for  lagoon 
iesign  by  calculating  their  recurrence  intervals 
sased  on  the  joint  probability  of  exceedance  of  the 
:omponents  of  the  sequence.  Sequences  such  as 
:hose  derived  here  are  shown  to  occur  in  nature. 
Author's  abstract) 
W88-09986 


EFFECTS  OF  PHOSPHORUS  REMOVAL  ON 
IHE  MAXIMAL  ALGAL  GROWTH  IN  BIOAS- 
5AY  EXPERIMENTS  WITH  WATER  FROM 
FOUR  DUTCH  LAKES, 

Moogheemraadschap  van  Rijnland,  Leiden  (Neth- 

srlands). 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09989 


IMPACTS  OF  SEWAGE  EFFLUENT  ON  TREE 
SURVIVAL,  WATER  QUALITY  AND  NUTRI- 
ENT REMOVAL  IN  COASTAL  PLAIN 
SWAMPS, 

^orth  Carolina  Univ.  at  Chapel   Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
E.  J.  Kuenzler. 

Mailable  from  the  National  Technical  Information 
service,  Springfield,  VA  22161,  as  PB88-164090/ 
\S.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
lche.  North  Carolina  Water  Resources  Research 
Institute,  Raleigh,  Completion  Report  No.  235, 
UNCWRRI-87-235),  September  1987.  91  p,  25  fig, 
'  tab,  69  ref.  Contract  No.  14-08-0001-G1243. 
Project  No.  USGS  G1243-05. 

Descriptors:  'Wetlands,  'Swamps,  'Wastewater 
reatment,  'Nutrient  removal,  'Nitrogen  removal, 
Phosphorus  removal,  Nitrogen,  Phosphorus, 
Vegetation,  Forest  soils,  Forests,  North  Carolina, 
water  pollution  sources,  Path  of  pollutants, 
wastewater  disposal. 


An  investigation  was  conducted  of  the  impacts  of 
sprayed  municipal  sewage  on  swamp  tree  survival 
and  the  effects  of  the  swamp  system  on  nutrient 
concentrations  below  the  outfalls  on  two  streams 
on  the  coastal  plain  of  North  Carolina.  The  swamp 
forest  was  clearly  dominated  by  Nyssa  aquatica; 
the  other  important  species  were  N.  sylvatica  v. 
biflora,  Populus  heterophylla,  Fraxinus  spp.,  Taxo- 
dium  distichum,  Acer  rubrum,  and  Liquidambar 
styraciflua.  Effluent  was  discharged  to  one  swamp 
stream  by  aerial  spraying  and  to  the  other  stream 
by  way  of  a  small  ditch.  Ninety-eight  percent  of 
the  trees  which  were  struck  directly  by  the  spray 
were  dead  within  18  months  of  the  date  spraying 
began.  The  sewage  significantly  increased  the  con- 
centrations of  chloride  and  nutrients  at  the  outfalls. 
Nitrogen  and  phosphorus  concentrations  in  stream 
water  decreased  below  the  outfalls  on  both 
streams.  Although  much  of  the  concentration  de- 
crease could  be  attributed  to  dilution  in  winter,  a 
simple  graphical  comparison  of  nutrient  and  chlo- 
ride concentrations  downstream  showed  net  nutri- 
ent removal  during  most  of  the  year.  At  times, 
however,  there  was  net  ammonium  transfer  to  the 
water.  Rates  and  fractions  of  nutrient  net  removal 
were  calculated  assuming  that  chloride  is  a  con- 
servative element  in  swamp  water.  Processing 
rates  were  fastest  close  below  the  outfalls,  but  slow 
rates  over  larger  distances  are  probably  also  impor- 
tant for  ultimate  reduction  of  concentrations  to 
background  stream  concentrations.  Both  swamp 
systems  removed  sufficient  quantities  of  nitrogen 
and  phosphorus  within  a  few  kilometers  to  account 
for  virtually  all  of  the  sewage  nutrient  load  to  the 
swamps.  (Lambert-UNC-WRRI) 
W88-10OO1 


FILTER  BOTTOM  CONSTRUCTION, 

Roberts  Filter  Mfg.  Co.,  Darby,  PA. 

R.  L.  Roberts. 

U.S.  Patent  No.  4,619,765;  October  28,  1986,  6  p,  4 

fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1071,  No  4,  p  1679,  October  28,  1986. 

Descriptors:  'Patents,  'Filters,  'Wastewater  treat- 
ment, 'Water  treatment,  Filtration,  Filter  media, 
Backwash,  Clogging,  Permeability. 

A  multi-block  filter  bottom  construction  for  water 
and  wastewater  filter  systems  contains  filter  blocks 
in  parallel  adjacent  rows  extending  between  the 
side  walls  of  a  filter.  The  blocks  in  each  row  are 
placed  end-to-end  and  have  upper  and  lower  later- 
al sections  extending  horizontally  between  the  end 
walls.  The  lateral  sections  are  separated  by  hori- 
zontal partitions,  but  are  interconnected  by  vertical 
ports  extending  through  the  partitions.  One  or 
more  blocks  in  the  construction  are  provided  with 
a  removable  top  wall  having  passages  for  commu- 
nicating with  the  upper  layer  sections  and  fasteners 
for  removably  securing  the  top  wall  to  the  remain- 
der of  the  block  and  for  removal  of  the  top  wall 
without  destroying  or  otherwise  damaging  the 
block.  The  multi-block  filter  bottom  construction 
allows  internal  inspection  without  either  removing 
or  breaking  the  blocks.  (Cremmins-AEPCO) 
W88- 10071 


USE  OF  OPTIMIZATION  MODELS  IN  THE 
DESIGN  OF  WASTEWATER  TREATMENT 
SYSTEMS, 

Missouri  Univ.-Rolla.  Dept.  of  Civil  Engineering. 
S.  L  .  Liaw. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708583.  Ph.D  Dissertation,  1986.  410 
p,  46  fig,  47  tab,  71  ref,  5  append. 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Algorithms,  'Optimization,  'Mathematical 
models,  Systems  analysis,  Design  criteria,  Synthe- 
sis, Wastewater  facilities. 

A  bounded  implicit  enumeration  (BIE)  algorithm 
for  wastewater  treatment  system  synthesis  models 
was  developed  and  applied  with  the  modeling  to 
generate  alternatives  (MGA)  technique  to  models 
for  generating  design  alternatives.  The  wastewater 
treatment  system  synthesis  models  EXEC/OP  and 
CAPDET  were  used  for  the  BIE  approach.  The 
main  program  and  subroutines  of  the  models  were 


modified  to  convert  the  original  implicit  or  total 
enumeration  algorithm  to  a  bounded  BIE  algo- 
rithm. The  generating  and  screening  method  and 
the  efficient  random  generation  method  were 
added  to  the  EXEC/OP  model.  A  constraint 
method  for  generating  noninferior  designs  was  also 
included  in  the  model.  The  BIE  algorithm  enables 
the  system  synthesis  models  to  include  more  unit 
process  options  with  different  design  parameters.  It 
may  be  necessary  to  use  fixed  system  optimization 
models  to  find  the  optimal  value  of  the  design 
parameters  of  a  set  of  design  alternatives  generated 
by  the  system  synthesis  models.  (Cremmins- 
AEPCO) 
W88-10083 
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STANDARDIZED  SYSTEM  FOR  EVALUATING 
WASTE-DISPOSAL  SITES, 

H.  E.  LeGrand. 

National  Water  Well  Association,   Worthington, 

Ohio.  1983.  49  p,  6  fig,  5  tab,  44  ref. 

Descriptors:  'Grounwater  pollution  potential, 
'Waste  disposal,  'Disposal  sites,  'Water  quality 
control,  Performance  evaluation,  Groundwater 
pollution,  Standards,  Hydraulic  gradient,  Perme- 
ability, Geohydrology,  Aquifers,  Path  of  pollut- 
ants, Leakage. 

A  numerical  rating  system  is  described  for  evaluat- 
ing the  potential  of  groundwater  contamination 
from  waste  disposal  sites.  The  system  focuses  on 
weighting  four  key  geologic  and  hydrologic  char- 
acteristics in  the  vicinity  of  contamination  sources. 
The  key  parameters  used  are:  (1)  distance  to  a 
water  supply;  (2)  depth  to  water  table;  (3)  hydrau- 
lic gradient;  and  (4)  permeability-sorption,  as  indi- 
cated by  the  geologic  setting.  Four  digits  and  four 
additional  letter  codes  concisely  describe  charac- 
teristics of  a  site  for  standardized  interpretation 
and  indicate  the  relative  contamination  potential. 
A  site's  hydrogeologic  characteristics  are  identified 
on  a  scale  of  various  aquifer  sensitivities  to  con- 
tamination spread,  and  the  particular  waste's  toxic- 
ity, concentration,  volume  and  persistence  are 
identified  on  a  scale  of  severity  of  contaminants. 
These  identified  positions  are  integrated  into  a 
matrix  in  which  the  hazard  potential  is  graphically 
displayed.  The  identified  position  in  the  matrix 
reveals  the  degree  of  seriousness.  The  probability 
of  contamination  can  be  determined  by  correlating 
a  site's  numerical  description  with  a  synthetic  nu- 
merical standard  in  the  matrix.  Acceptance  or  re- 
jection standards  are  suggested  that  are  based  first 
on  the  natural  setting,  and  then  on  modifications  to 
the  site  by  specific  engineering  practices.  The 
system:  (1)  optimizes  existing  data  and  provides  a 
useful  first-round  evaluation  of  all  types  of  leaks, 
spills  and  waste-disposal  sites  in  relation  to  nearby 
groundwater  and  surface  water  supplies;  (2)  is  gen- 
erally consistent  with  various  federal  and  state 
regulations  and  transcends  these  regulations  to  pro- 
vide a  suitable  management-control  mechanism  for 
agencies  and  for  owner/operators  of  waste  facili- 
ties; and  (3)  provides  a  management-control  mech- 
anism through  the  stages  of  site  evaluation,  permit 
granting  and  monitoring  for  all  categories  of  sites. 
(Lantz-PTT) 
W88-08981 


COMMENTS  ON  EPA'S  EFFLUENT  LIMITA- 
TION GUIDELINES  FOR  THE  NONFERROUS 
METALS  MANUFACTURING  INDUSTRIES. 

JACA  Corp.,  Fort  Washington,  PA. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-232245. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

January  1984.  85  p,  28  exhibits,  3  append.  Small 

Business  Administration  Contract  No.  SBA-7161- 

OA-83. 

Descriptors:  'Regulations,  'Nonferrous  metals, 
•Water  pollution  control,  'Effluent  limitations, 
Aluminum,  Copper,  Lead,  Silver,  Wastewater  dis- 
posal, Industrial  wastes,  Water  quality  standards, 
Cost  analysis,  Economic  aspects,  Toxic  wastes, 
Water  pollution  prevention,  Metals,  Cost-benefit 
analysis,  Cleanup  Water  Act. 
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The  JACA  Corporation  analyzed  the  U.  S.  Envi- 
ronmental Protection  Agency  (EPA)  proposed  ef- 
fluent limitation  guidelines  based  on  Clean  Water 
Act  authority  for  the  manufacturers  of  eleven  non- 
ferrous  metals  and  proposed  recommendations  that 
EPA  should  incorporate  into  the  regulations.  This 
report  contains  those  recommendations  for  second- 
ary aluminum,  secondary  copper,  secondary  lead, 
and  secondary  silver,  as  well  as  support  documents 
associated  with  the  guidelines  for  these  four 
metals.  The  selection  process  for  regulated  pollut- 
ants and  for  control  options  is  described.  Control 
cost  estimates  are  given  along  with  an  economic 
impact  analysis  for  each  of  the  four  metals.  A 
regulatory  flexibility  analysis  and  a  cost  effective- 
ness analysis  are  provided.  JACA's  recommenda- 
tions were  formulated  on  the  basis  of  extensive 
reviews  of  the  support  documents,  other  docket 
records,  public  comments,  discussions  with  the 
Office  of  Advocacy  of  the  U.  S.  Small  Business 
Administration,  discussions  with  EPA  personnel 
and  trade  association  personnel,  consultants,  and 
JACA's  own  experience  in  regulatory  analysis. 
(Geiger-PTT) 
W88-09029 


HANDBOOK  OF  HAZARDOUS  WASTE  MAN- 
AGEMENT FOR  SMALL  QUANTITY  GENERA- 
TORS, 

R.  W.  Phifer,  and  W.  R.  McTigue  Jr. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  198  p. 

Descriptors:  'Hazardous  wastes,  *Waste  manage- 
ment, "Waste  disposal,  'Toxic  wastes,  Regulations, 
Legal  aspects,  Liability,  Solid  waste  disposal,  Land 
disposal,  Waste  characteristics,  Incineration, 
Chemical  treatment,  Political  aspects,  Landfills, 
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This  book  provides  small  waste  generators  with 
the  information  needed  to  design  a  waste  manage- 
ment program  in  compliance  with  current  regula- 
tions. An  introduction  to  the  regulations  (federal, 
state,  and  Environmental  Protection  Agency)  is 
given  along  with  a  review  of  the  types  of  waste 
generated  by  small  quantity  generators  (solvents, 
acids  and  bases,  heavy  metals,  pesticides,  reactives, 
chemical  reagents,  and  plating  and  heat  treating 
wastes).  The  responsibilities  of  waste  generators 
are  outlined  and  the  use  of  the  code  of  federal 
regulations  (titles  40  and  49)  is  described.  The  on- 
site  storage  and  handling  of  hazardous  wastes  are 
discussed  along  with  limiting  liabilities  and  law 
enforcement.  The  proper  management  of  laborato- 
ry waste  is  reviewed.  Waste  disposal  options  dis- 
cussed include  thermal  treatment,  chemical  treat- 
ment, biological  treatment,  and  land  disposal. 
Trends  in  hazardous  waste  management  that  are 
discussed  include  political  aspects,  mobile  and  on- 
site  treatment  advances,  research  funding,  waste 
minimization,  and  social  aspects.  (Geiger-PTT) 
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Rockwell  Hanford  Operations  is  developing  and 
testing  equipment  for  stabilization  and  isolation  of 
low-level  radioactive  liquid  waste  disposal  sites. 
Stabilization  and  isolation  are  accomplished  by  a 
dynamic  consolidation  and  particulate  grout  injec- 
tion system.  System  equipment  components  in- 
clude: a  mobile  grout  plant  for  transport,  mixing, 
and  pumping  of  particulate  grout;  a  vibratory 
hammer/extractor  for  consolidation  of  waste  and 
backfill  and  for  emplacement  of  the  injector;  a 
dynamic  consolidation/injector  probe  for  introduc- 
ing grout  into  fill  material;  and  an  open-void  sur- 
face injector  that  uses  surface  or  subsurface  me- 
chanical or  pneumatic  packers  and  displacement 
gas  filtration  for  introducing  grout  into  disposal 
structure  access  piping.  Treatment  of  a  liquid- 
waste  disposal  site  yields  a  physically  stable,  ce- 
mentitious  monolith.  Additional  testing  and  modifi- 
cation of  this  equipment  for  other  applications  to 
liquid  waste  disposal  sites  is  in  progress.  (Author's 
abstract) 
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Chapters  in  this  book  represent  the  final  versions 
of  the  papers  presented  at  the  March  1982  sympo- 
sium sponsored  by  the  American  Chemical  Society 
on  risk  assessments  at  hazardous  chemical  waste 
sites.  The  first  chapters  present  the  problem:  the 
history  of  the  development  of  Superfund  legisla- 
tion and  the  arguments  about  the  most  appropriate 
approaches  to  risk  assessments,  specific  cases  of 
hazardous  waste  problems  in  Louisiana,  the  prob- 
lems of  Love  Canal  and  their  bearing  on  risk 
assessment,  and  the  impacts  on  human  health  that 
can  result  from  hazardous  waste  sites.  The  next 
broad  topic  of  the  symposium  was  the  central 
problem  of  methodology  of  risk  assessment.  The 
practical  problems  that  confront  the  field  teams 
who  examine  specific  chemical  waste  sites  are: 
what  to  monitor,  how  to  monitor,  and  how  to  have 
reasonable  assurance  of  the  reliability  of  the  results 
of  monitoring.  A  final  chapter  considers  the  prob- 
lem of  how  to  incorporate  risk  assessment  into  the 
regulatory  process.  (See  W88-09057  thru  W88- 
09064)  (Geiger-PTT) 
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The  1980  Congressional  revision  of  the  National 
Contingency  Plan,  now  known  as  the  Superfund 
Bill,  is  effectively  a  compromise  between  sharply 
differing  positions.  It  calls  for  priority  setting  to 
identify  the  most  hazardous  sites,  and  this  in  turn 
requires  explicit  assessment  of  the  risks  from  the 
sites.  Hence  risk  assessment  criteria  must  be  estab- 
lished so  that  there  can  be  developed  a  national 
priority  list  of  the  hazardous  sites  that  require 
remedial  action.  EPA  has  adopted  the  Mitre 
Model  for  assessing  the  risks  and  ranking  waste 
sites.  There  is  some  criticism  of  this  model,  and 
there  are  a  number  of  as  yet  unanswered  questions 
about  its  application.  Formal  cost/benefit  analysis 
will  not  be  used,  and  risk  assessment  will  be  on  a 
case-by-case  basis.  EPA  will  thus  be  developing  its 
knowledge  base  and  procedures  as  it  carries  out 
the  program.  (See  also  W88-09056)  (Author's  ab- 
stract) 
W88-09057 


CASE  STUDIES  OF  HAZARDOUS  WASTE 
PROBLEMS  IN  LOUISIANA, 

Louisiana    Dept.    of   Natural    Resources,    Baton 

Rouge. 

W.  B.  De  Ville. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American    Chemical    Society,    Washington,    DC. 

1982.  p  9-20. 

Descriptors:  'Hazardous  wastes,  'Waste  manage- 
ment, 'Waste  disposal,  'Louisiana,  'Cleanup  oper- 
ations, Water  pollution  prevention,  Hazardous  ma- 
terials, Decision  making,  Water  pollution  control, 
Legal  aspects,  Models,  Case  studies,  Toxic  wastes, 
Public  policy. 

Experience  of  Louisiana  in  dealing  with  hazardous 
waste  management  demonstrates  the  complexity  of 
interactions  among  the  technical,  legal,  economic 
and  political  elements  of  problems  and  actions. 
Current  federal  technical  foundations  for  regula- 
tory or  Superfund  decisions  and  actions  provide 
only  a  rudimentary  basis  for  program  functions  at 
the  state  level;  this  results  in  a  tendency  either  to 
exaggerate  or  minimize  the  level  of  actual  prob- 
lems, and  requires  additional  technical  information 
to  improve  analysis  of  specific  cases  before  action. 
This  paper  provides  an  analysis  of  the  state's  ap- 
proaches to  filling  in  gaps  in  the  scientific  and 
technical  foundations  for  hazardous  waste  deci- 
sions by  means  of  selected  case  histories.  These 
case  histories  include:  the  approach  to  regulatory 
definitions  of  hazardous  wastes,  with  emphasis  on 
toxic  properties;  the  regulatory  approach  to  stand- 
ards and  criteria  for  facilities  managing  hazardous 
wastes;  and  development  of  cleanup  responses  to 
abandoned  waste  sites  (with  comments  on  the  use 
of  the  Mitre  Model  for  ranking  such  sites).  The 
paper  supports  the  conclusions  that  rational  deci- 
sions can  be  made  (though  with  some  difficulty)  in 
public  policies  related  to  the  case  histories,  and  an 
agenda  for  improving  the  scientific  and  technical 
components  of  hazardous  waste  and  Superfund 
decisions  is  now  apparent  and  can  be  suggested  in 
broad  outline.  (See  also  W88-09056)  (Author's  ab- 
stract) 
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SESSMENT, 

Shell  Oil  Co.,  Houston,  TX. 

R.  H.  Dreith. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American   Chemical    Society,    Washington,    DC. 

1982.  p  45-53,  2  ref. 

Descriptors:  *Risks,  'Waste  dumps,  'Hazardous 
wastes,  'Waste  dumps,  'Standards,  'California, 
Decision  making,  Evaluation,  Industrial  wastes, 
Waste  disposal,  Land  disposal,  Waste  management, 
Cleanup  operations,  Public  health,  California,  Shell 
Oil  Company,  Oil  industry,  Environmental  effects. 

In  the  absence  of  a  consensus  on  absolute  limits  of 
risk,  it  is  useful  to  have  a  goal-oriented  risk  assess- 
ment framework  for  decision  making  and  response 
resource  allocation.  A  four-step  process  is  in  use  at 
Shell  Oil  Company  to  evaluate  risks  and  define 
ippropriate  responses.  The  steps  are:  hazard  identi- 
fication, hazard  evaluation,  risk  evaluation,  and 
risk  response.  The  first  three  steps  amount  to 
making  a  risk  assessment,  and  the  fourth  step  adds 
i  response  definition.  A  risk  classification  system 
setting  high,  low,  and  insignificant  categories  for 
risk  reflecting  unacceptable,  variously  acceptable 
md  acceptable  regions  respectively  are  defined, 
uid  companion  levels  of  response  action  are  pre- 
sented. An  overview  of  a  site  evaluation  experi- 
:nce  in  California  is  outlined.  At  the  California 
.vaste  dump  site  which  had  been  used  for  the 
iisposal  of  acidic  materials  from  petroleum  refiner- 
es,  an  early  preliminary  evaluation  by  federal, 
state,  and  local  agencies  was  made  to  identify  the 
jature  of  the  materials  in  the  site  and  the  potential 
or  an  adverse  effect.  Then,  with  industry  partici- 
>ation,  a  plan  was  followed  to  develop  and  then 
mplement  a  detailed  and  comprehensive  site  eval- 
tation.  (See  also  W88-09056)  (Author's  abstract) 
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V  comprehensive  method  to  inventory  inactive 
yaste  disposal  sites  should  integrate  all  available 
sistoric,  engineering,  geologic,  land  use,  water 
upply,  and  public  agency  or  private  company 
ecords  in  order  to  develop  a  complete  and  accu- 
ate  site  profile.  Detailed  information  on  site  con- 
ents  may  not  be  available  but  areas  of  potential 
mpact  can  be  evaluated.  Where  people  or  drinking 
vater  supplies  are  affected,  further  investigation  is 
ndicated.  Historic  aerial  photographs  provide  the 
ccuracy  and  documentation  required  to  compile  a 
irecise  record  of  site  boundaries,  points  of  access, 
nd  adjacent  land  use.  Engineering  borings  for 
instruction  projects  in  the  vicinity  of  suspected 
ites  are  integrated  with  geologic  information  to 
instruct  reasonable  hydrogeologic  models  to 
valuate  potential  leachate  impact  on  water  wells 
ir  nearby  inhabitants.  Sites  are  systematically 
anked  using  matrices  with  appropriate  variables, 
uch  as  geology,  land  use,  or  distance  to  water 
veils.  This  kind  of  an  evaluation  is  a  necessary  step 
1  the  prioritization  of  sites  where  little  is  known 
bout  contents  and  where  numbers  of  sites  pre- 
lude a  comprehensive  drilling  and  testing  pro- 
Tarn.  The  Monroe  County  experience  indicates 
hat  a  well-designed  study  provides  a  conservative 
stimate  of  the  number  of  large  dump  sites  that 
equire  further  consideration.  This  study  provided 
comprehensive,  fifty-year  inventory  of  all  poten- 
lally  significant  sites  in  a  large  urban  area  (Roch- 
ester, New  York).  (See  also  W88-09056)  (Author's 
bstract) 
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The  issues  relevant  to  all  hazardous  waste  site 
investigations,  remedial  actions,  and  ongoing  field 
surveillance  of  cleaned  sites  were  discussed  with 
emphasis  on  some  questions  of  field  engineers  and 
scientists  concerning  the  number  of  samples,  length 
of  the  sampling  period,  frequency  of  sampling, 
indicator  parameters  and  field  screening  tech- 
niques, and  methods  of  quantitative  analysis.  The 
cost-effective,  logical,  and  efficient  concept  of  se- 
lecting indicator  contaminants  in  environmental 
sampling  was  detailed.  The  regulations  require  that 
groundwater  quality  parameters,  indicators  of 
groundwater  contamination,  pH,  specific  conduct- 
ance, total  organic  halogen  and  total  organic 
carbon,  be  measured  in  the  aquifer  below  a  surface 
impoundment,  landfill  or  land  treatment  facility  for 
hazardous  wastes  to  establish  an  initial  background 
concentration.  The  measurements  are  then  repeat- 
ed on  a  specified  schedule  to  show  changes  in  the 
parameters.  Two  examples,  taken  from  case  stud- 
ies, were  presented  in  which  the  significance  and 
meaning  of  the  field  investigation  results  depended 
entirely  on  the  design  of  the  environmental  sam- 
pling programs.  In  one  case  the  selection  of  indica- 
tor compounds  was  arbitrary  and  potentially  mis- 
leading since  the  chemical  and  physical  properties 
of  all  the  contaminating  compounds  present  were 
not  considered.  In  a  second,  the  statistical  tech- 
niques applied  to  the  data  for  reporting  results  and 
for  comparison  with  standards  and  future  data 
were  not  discussed;  a  common  omission.  It  is  sug- 
gested that  a  systematic  approach  to  the  design  of 
field  sampling,  to  the  selection  of  compounds  for 
analysis,  and  to  the  methods  for  interpretation  of 
the  analytical  data  be  improved.  (See  also  W88- 
09120)  (Wood-PTT) 
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IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  413-420,  5  fig,  2  tab,  3  ref. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Aquifer,  'Monitoring,  'Cleanup 
operations,  'Waste  disposal,  'Hazardous  materials, 
Population  exposure,  Installation,  Site  character- 
ization, Organic  compounds,  Sampling,  Wells, 
Leachates,  Linings,  Construction,  Acid  mine 
drainage,  Soil  contamination,  Illinois,  Glacial 
aquifers,  Geohydrology. 

This  paper  describes  an  in-progress  study  to 
exhume  and  remove  wastes  at  a  hazardous  waste 
disposal  facility  near  Wilsonville,  111.  The  scope  of 
the  work  includes  site  characterization,  measure- 
ment of  organic  chemical  effects,  clay  liner  con- 
struction, assessing  acid  mine  drainage,  and  obser- 
vation and  documentation  of  the  condition  of  the 
trench  covers  and  drums  and  wastes.  The  major 
efforts  of  the  project  at  the  time  of  writing  were 
installation  of  wells  and  the  collection  of  samples 
outside  of  the  disposal  pits.  Soil  borings  and  instal- 
lation of  monitoring  wells  were  completed.  Analy- 
ses of  water,  leachate  and  soil  samples  were  con- 
tinuing. Preliminary  examination  of  samples  form 
the  soil  borings  and  observations  made  in  backhoe 
pits  on  and  around  the  site  indicate  that  sandy 
layers  within  the  clay  till  are  not  continuous  and 
thus  cannot  account  entirely  for  the  observed  con- 
taminant migration.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
W88-09177 


RECOVERY      OF      COAL      GASIFICATION 
WASTES:  AN  INNOVATIVE  APPROACH, 

Pennsylvania  Power  and  Light  Co.,  Allentown. 

Environmental  Management  Div. 

For  primary  bibliographic   entry  see   Field   5G. 

W88-09180 


CONTAMINATED  GROUND-WATER  CON- 
TAINMENT/TREATMENT SYSTEM  AT  THE 
NORTHWEST  BOUNDARY,  ROCKY  MOUN- 
TAIN ARSENAL,  COLORADO. 

Corps  of  Engineers,  Omaha,  NE. 

For   primary   bibliographic   entry   see   Field   5G 

W88-09182 


EVOLUTION  AND  ADEQUACY  OF  GROUND 
WATER  MONITORING  NETWORKS  AT  HAZ- 
ARDOUS WASTE  DISPOSAL  FACILITIES  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09292 


SUB-LINER  GROUND  WATER  MONITORING 
AT  A  LARGE  LINED  LANDFILL, 

Golder  Associates,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  7A. 
W88-O9301 


GRAVITY  FLOW  HORIZONTAL  DRAINS  UTI- 
LIZED FOR  IN-PLACE  REMEDIATION, 

Blasland  and  Bouck  Engineering,  Syracuse,  NY. 
For  primary  bibliographic  entry  see  Field  5G 
W88-09319 


MODELING  REMEDIAL  ACTIONS  AT  UN- 
CONTROLLED HAZARDOUS  WASTE  SITES, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09358 


REMEDIAL   INVESTIGATIONS/FEASIBILITY 
STUDIES  UNDER  SUPERFUND, 

Camp,   Dresser  and   McKee,   Inc.,   Atlanta,  GA. 


For   primary   bibliographic   entry   see   Field    5G. 
W88-09377 


U.S.  EPA  RESEARCH  ON  IN-SITU  TREAT- 
MENT TECHNOLOGY, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-09380 


SUBSURFACE  WASTEWATER  INJECTION: 
THE  TECHNOLOGY  OF  INJECTING 
WASTEWATER  INTO  DEEP  WELLS  FOR  DIS- 
POSAL, 

Missouri  Univ.-Rolla. 

D.  L.  Warner,  and  J.  H.  Lehr. 

Premier  Press,  Berkeley,  California.   1981.  344  p. 

Descriptors:  'Wastewater  disposal,  'Injection 
wells,  'Groundwater  pollution,  Waste  disposal, 
Geohydrology,  Design  standards,  Monitoring, 
Water  quality  control. 

Groundwater  has  become  an  increasingly  impor- 
tant natural  resource.  At  the  same  time  the  need 
for  deep  underground  disposal  of  wastewater 
through  injection  wells  has  steadily  grown.  The 
design,  construction,  operation,  and  abandonment 
of  subsurface  wastewater  injection  systems  are  de- 
scribed. Local  geologic  and  hydrologic  character- 
istics of  the  injection  and  confining  intervals  are 
considered  along  with  the  physical,  chemical,  and 
biological  compatability  of  the  receiving  zone  with 
the  wastewater  to  be  injected.  Design  and  con- 
struction aspects  of  injection  wells  are  presented 
along  with  recommended  preinjection  testing,  op- 
erating procedures,  and  emergency  precautions. 
Monitoring  requirements  are  discussed,  in  addition 
to  records  maintenance  and  proper  well  abandon- 
ment procedures.  (Lantz-PTT) 
W88-09386 


SAMPLING    AND    VARIABILITY    IN    SOILS 
AND  SOLID  WASTES, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09431 


SAMPLING  AND  ANALYSIS  OF  HAZARDOUS 
AND  INDUSTRIAL  WASTES:  SPECIAL  QUAL- 
ITY ASSURANCE  AND  QUALITY  CONTROL 
CONSIDERATIONS, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09433 


HUMAN  VIRUSES  IN  SEDIMENTS,  SLUDGES, 
AND  SOILS. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09463 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  SEDIMENT,  SLUDGES,  AND  SOILS, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-09464 


TRANSPORT    AND    FATE    OF    VIRUSES    IN 
SOILS:  FIELD  STUDIES, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09473 


VIRAL  ASPECTS  OF  APPLYING  SLUDGES  TO 
LAND, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

J.  J.  Bertucci,  S.  J.  Sedita,  and  C.  Lue-Hing. 

IN:  In:  Human  Viruses  in  Sediments,  Sludges,  and 

Soils.  CRC  Press,  Inc.,  Boca  Raton,  Florida,  p  179- 

195,  3  fig,  11  tab,  45  ref. 

Descriptors:   'Wastewater   treatment,   'Land   dis- 
posal, 'Sludges,  'Viruses,  'Risk  assessment,  Public 


health,  Case  studies,  Field  tests,  Path  of  pollutants, 
Land  application,  Literature  review,  Sludge  dis- 
posal, Epidemiology,  Model  studies,  Monitoring, 
Surveys,  Serology. 

The  construction  of  a  quantitative  concept  oi 
model  to  assess  the  risk  from  human  viruses  in 
municipal  sludge  applied  to  land  is  very  difficult. 
Six  large-scale  projects  are  discussed  as  case  stud- 
ies; all  used  some  combination  of  environmental 
virus  monitoring,  health  questionnaires,  and  sero- 
logical surveys  to  detect  viruses  in  the  environ- 
ment or  human  virus  infections  related  to  the  land 
application  of  municipal  sludges.  The  results  from 
field  studies  are  negative  with  respect  to  a  virus- 
related  hazard  to  humans.  A  recent  comprehensive 
literature  review  and  analysis  of  the  overall  health 
effects  associated  with  the  land  application  ol 
sludge  points  out  some  possible  routes  of  human 
virus  transmission  in  such  operations,  but  give  nc 
evidence  of  actual  transmission.  The  preponder- 
ance of  negative  findings  from  field  and  epidemio- 
logical studies  prevents,  at  this  time,  the  construc- 
tion of  a  realistic  model  for  estimating  the  possible 
risk  to  humans  from  viruses  applied  to  land.  The 
best  information  currently  available  does  not  indi- 
cate the  existence  of  an  assessable  risk.  Despite  the 
current  lack  of  evidence  of  a  virus  problem  associ- 
ated with  land  application  of  sludge,  recent  anc 
upcoming  advancements  in  virology  will  give  en- 
vironmental virologists  additional  matters  to  study 
(See  also  W88-09463)  (Lantz-PTT) 
W88-09475 


USE  OF  REMOTE  SENSING,  GEOPHYSICAI 
AND  SOIL  GAS  TECHNIQUES  TO  LOCATB 
MONITORING  WELLS  AT  HAZARDOUS 
WASTES  SITES  IN  NEW  HAMPSHIRE, 

New  Hampshire  Dept.  of  Environmental  Services 

Concord. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09509 


PRELIMINARY  CONVERSION  MECHA 
NISMS  IN  ANAEROBIC  DIGESTION  OF  BIO 
LOGICAL  SLUDGES, 

Clarkson  Univ.,  Potsdam,  NY.  Dept.  of  Civil  anc 

Environmental  Engineering. 

S.  G  Pavlostathis,  and  J.  M.  Gossett. 

Journal  of  Environmental  Engineering  JOEDDU 

Vol.  114,  No.  3,  p  575-605,  June  1988.  6  fig,  5  tab 

29  ref,  3  append.  EPA  Grant  R  809500-01-0. 

Descriptors:  'Sludge  digestion,  'Wastewater  treat 
ment,  'Anaerobic  digestion,  'Biologica 
wastewater  treatment,  Digestion. 

Anaerobic  digester  performance  was  evaluated  ir 
the  laboratory  with  special  emphasis  on  the  studj 
of  preliminary  conversion  steps  in  sludges  contain 
ing  intact  viable  cells.  The  sludge  was  generate* 
from  totally  biological  wastewater.  The  COD  frac 
tion  in  the  activated  sludge  contained  >80%  par 
ticulate  protein,  about  12%  carbohydrates,  anc 
about  6%  lipids.  Autoclaved  (lysed)  activatec 
sludge  was  separated  into  solids  and  soluble  frac 
tions  for  individual  treatment.  Ultimate  digestibil 
ity  (total  COD  reduction)  was  as  follows:  intact 
sludge,  61.5%;  autoclaved  sludge  (total),  72.2% 
autoclaved  sludge  solids,  69.5%;  and  autoclavec 
sludge,  soluble  fraction,  92.5%.  Results  showec 
that  hydrolysis  of  particulate  protein  was  the 
major,  rate-limiting  step  in  the  digestion  of  biologi 
cal  solids.  The  percent  COD  destruction  was  inde 
pendent  of  influent  concentration,  supporting  th< 
use  of  a  first-order  rate  to  describe  hydrolysis 
(Cassar-PTT) 
W88-09525 


PRESENCE  AND  PERSISTENCE  OF  LISTERIA 
MONOCYTOGENES  IN  FOOD  AND  WATER 

Georgia  Experiment  Station,  Griffin. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09563 

SOIL  CONTAMINATION  BY  SOME  ORGANIC 
MICROPOLLUTANTS  RELATED  TO  SEWAGI 
SLUDGE  SPREADING, 
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icole  Polytechnique  Federate  de  Lausanne  (Swit- 
erland).  Inst,  du  Genie  de  l'Environment. 
I  Diercxsens,  and  J.  Tarradellas. 
nternational  Journal  of  Environmental  Analytical 
;hemistry  IJEAA3,  Vol.  28,  No.  1  +  2,  p  143-159, 
anuary  1987.  8  fig,  5  tab,  37  ref,  append.  Swiss 
National  Fund  for  Scientific  Research  PNR  7B 
irogram. 

Jescriptors:  'Soil  contamination,  'Organic  com- 
ounds,  'Path  of  pollutants,  *Sludge  disposal, 
Land  application,  Sludge,  Phenols,  Manure,  Fer- 
ilizers,  Polychlorinated  biphenyls,  Hydrocarbons. 

toil  contaminated  by  four  different  micro  pollutant 
lasses  due  to  sewage  sludge  spreading.  The  soil 
inder  research  shows  an  accumulation  of  low  mo- 
dular weight  polycyclic  aromatic  hydrocarbons 
nd  polychlorinated  biphenyls,  diethylhexyl 
ihthalate  and  4-nonylphenol  just  after  spreading, 
lut  one  month  later,  the  concentration  of  these 
licropollutant  groups  fall  to  the  concentration 
letected  just  before  the  sludge  spreading.  As  far  as 
lie  soil  concentration  is  concerned,  only  PAHs 
nd  PCBs  are  precipitation  dependent.  Some  test 
lots  which  were  enriched  for  10  yrs  with  fertiliz- 
rs,  pig-dung  or  sewage  sludges  show  only  an 
^crease  of  the  PAH  concentrations  of  the  plots 
mended  with  sludges.  In  the  same  way,  the 
ewage  sludge  is  chiefly  responsible  for  the  in- 
rease  of  PCBs  in  the  soils,  but  pig-dung  seems  to 
ontain  quantities  of  these  micropollutants  which 
ave  to  be  taken  into  consideration.  (Author's  ab- 
tract) 
V88-09577 


'ATE  OF  ATRAZINE  AND  TRIFLURALIN 
ROM  AN  INDUSTRIAL  WASTE  DUMPING 
T  THE  LLOBREGAT  RIVER:  PRESENCE  IN 
TSH,  RAW  AND  FINISHED  WATER, 

nstituto    de    Quimica    Bio-Organica,    Barcelona 

Spain). 

'or  primary  bibliographic  entry  see  Field  5A. 

V88-09600 


iEOMEMBRANES  FOR  MUNICIPAL  SOLID 
VASTE  LANDFILLS, 

Jundle  Lining  Systems,  Inc.,  Houston,  TX. 
i.  C.  Mathieson,  and  M.  W.  Cadwallader. 
'ublic  Works  PUWOAH,  Vol.  119,  No.  5,  p  80-81, 
lay  1988.  1  tab. 

)escriptors:  'Solid  waste  disposal,  'Impervious 
lembranes,  'Linings,  'Municipal  wastes,  'Land- 
ills,  Groundwater  pollution,  Industrial  wastes, 
lazardous  materials,  Permeability,  Florida. 

n  its  effort  to  protect  groundwater,  the  EPA  is 
equiring  increased  and  more  diversified  liner 
lyering  for  hazardous  waste  landfills  and  surface 
npoundments.  Many  of  the  chemicals  that  cause 
ldustrial  solid  wastes  to  be  classified  as  hazardous 
re  also  present  in  municipal  solid  wastes.  Synthet- 
:  landfill  liners  are  highly  attractive  because  of 
heir  negligible  permeability  and  good  chemical 
esistance.  A  12-acre  high-density-polyethylene- 
Jied  landfill  for  Leon  County,  Florida,  is  de- 
cribed.  (Shidler-PTT) 
V88-09651 


IEAVY  METALS  REMOVAL  FROM  ANAERO- 
IICALLY  DIGESTED  SLUDGE  BY  CHEMICAL 
lND  MICROBIOLOGICAL  METHODS, 

nstitut  National  de  la  Recherche  Scientifique, 
iainte-Foy  (Quebec), 
t.  D.  Tyagi,  D.  Couillard,  and  F.  Tran. 
environmental  Pollution,  Vol.  50,  No.  4,  p  295- 
16,  1988.  7  tab,  7  fig,  25  ref.  Natural  Sciences  and 
engineering  Research  Council  of  Canada  grants 
^371 1  and  A4984  and  the  Ministere  de  l'Education 
•f  the  Province  of  Quebec  grant  FCAR  87-AS- 
462. 

descriptors:  'Waste  disposal,  'Waste  treatment, 
Heavy  metals,  'Digested  sludge,  'Anaerobic  di- 
lation, 'Chemical  degradation,  'Microbiological 
legradation,  'Leaching,  Sludge  solids,  Hydrogen 
on  concentration,  Acidification,  Copper,  Solubili- 
y,  Economic  efficiency. 


Metal  removal  from  anaerobically  digested  sludge 
was  studied  by  chemical  treatment  and  microbial 
leaching  processes  in  laboratory  reactors.  The  re- 
moval of  metals  increases  with  decreased  sludge 
solid  concentration  and  pH.  In  the  acid  treatment 
process,  a  pH  of  1.5  was  required  to  reduce  the 
copper  concentration  in  the  sludge  to  an  accepta- 
ble level.  In  the  microbial  processes,  mixed  culture 
gave  a  10%  better  solubilization  of  metals  than  in 
single  culture  (T.  ferroxidans).  The  acid  require- 
ment was  lower  for  the  microbial  process.  As  a 
result,  the  cost  of  sludge  treatment  in  terms  of 
chemicals  was  found  to  be  decreased  by  80%  in 
microbial  leaching.  (Author's  abstract) 
W88-09661 


NITRATE     IN     WATERS     FROM     SEWAGE- 
SLUDGE  AMENDED  LYSIMETERS, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09662 


EFFECT  OF  GAMMA-IRRADIATED  SLUDGE 
ON  THE  GROWTH  AND  YIELD  OF  RICE 
(ORYZA  SATIVA  L.  VAR.  GR-3), 

Baroda  Univ.  (India).  Dept.  of  Microbiology. 

G.  A.  Pandya,  L.  Prakash,  P.  Devasia,  and  V.  V. 

Modi. 

Environmental  Pollution,  Vol.  51,  No.  1,  p  63-73, 

1988.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Disinfection,  'Plant  growth,  'Crop 
yield,  'Gamma  irradiation,  'Sludge  utilization, 
'Rice,  'Sludge,  'Fertilization,  'Irradiation, 
'Growth  media,  Root  development,  Chlorophyll, 
Yield,  Growth. 

The  effects  of  gamma-irradiated  sludge  on  the 
growth  and  yield  of  rice  (Oryza  sativa  L.  var.  GR- 
3)  in  pot  cultures  have  been  studied.  Compared  to 
plants  grown  only  in  soil,  shoot  length,  root 
length,  fresh  weight,  dry  weight,  total  proteins, 
total  soluble  sugars,  starch  and  chlorophyll  content 
of  plants  grown  in  soil  supplemented  with  unirra- 
diated or  gamma-irradiated  sludge  were  found  to 
be  significantly  increased.  Irradiation  of  sludge  sig- 
nificantly stimulated  the  linear  growth  of  shoot 
and  root  systems  as  well  as  fresh  and  dry  weights 
of  plants,  compared  to  those  grown  in  soil  contain- 
ing unirradiated  sludge.  There  was  also  an  im- 
provement in  the  grain  yield  (weight  of  seed)  when 
plants  were  grown  in  soil  supplemented  with  irra- 
diated sludge.  The  results  obtained  suggest  that  the 
gamma-irradiated  sewage  sludge  can  be  beneficial- 
ly recycled  for  agricultural  uses.  (Author's  ab- 
stract) 
W88-09664 


POULTRY  WASTE  LAGOON  SEDIMENT  AS  A 
SOURCE  OF  CALCIUM  FOR  LAYING  HENS, 

Florida  Univ.,  Gainesville.  Dept.  of  Poultry  Sci- 
ence. 

R.  D.  Miles,  D.  R.  Sloan,  R.  H.  Harms,  and  J.  E. 
Marion. 

Florida  Scientist  FLSCA,  Vol.  49,  No.  2,  p  122- 
125,  Spring  1986.  3  tab,  6  ref. 

Descriptors:  'Recycling,  'Waste  recovery,  'Calci- 
um, 'Calcium  carbonate,  'Cycling  nutrients, 
'Poultry,  'Wastewater  lagoons,  'Diets,  Bottom 
sediments,  Excretion,  Sludge  disposal,  Chemical 
analysis. 

An  experiment  was  conducted  to  determine  if  cal- 
cium in  the  sediment,  which  accumulates  in  poul- 
try waste  lagoons,  could  be  used  in  laying  hen  diets 
as  a  source  of  calcium  for  egg  production.  The 
sediment  used  for  this  study  was  obtained  from 
two  locations  within  a  lagoon,  located  on  a  layer 
farm  in  central  Florida.  The  farm  had  been  oper- 
ational for  approximately  10  years.  Two  hundred 
laying  hens,  in  peak  production,  were  fed  either  a 
corn-soybean  meal  basal  diet  or  the  basal  diet 
supplemented  with  the  lagoon  sediment.  Based  on 
the  sediment's  nutrient  analysis  it  was  added  to  the 
diet  at  a  level  to  furnish  approximately  50%  of  the 
total  calcium.  No  significant  differences  were  ob- 
served between  treatments  in  egg  production,  feed 
consumption,  feed  efficiency,  egg  weight,  or  egg 
specific  gravity.  Thus,  it  was  concluded  that  poul- 
try lagoon  sediment  can  furnish  calcium  for  laying 
hen  feeds.  (Author's  abstract) 


W88-09676 


PATHWAY  OF  TRACE  ELEMENTS  DURING 
OIL  SHALE  COMBUSTION  -  A  CLUE  TO 
THEIR  AVAILABILITY  FOR  LEACHING 
PROCESSES, 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09704 


PSYCHROPHILIC  METHANE  FERMENTA- 
TION OF  EXCESS  SLUDGE  BY  ENRICHMENT 
CULTURE, 

Government  Industrial  Development  Lab.,  Sap- 
poro (Japan). 

For  primary  bibliographic  entry  see  Field  5D. 
W88-09839 


PREDICTION  OF  TIME  VARIATION  IN 
WATER  AND  CHLORIDE  PROFILES  IN  A 
SOIL  SUBJECT  TO  CROPPING  AND  ANNUAL 
APPLICATION  OF  SEWAGE  SLUDGE, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Systems  Analysis  and  Planning  Div. 
S.  Otoma,  and  T.  Kuboi. 

Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 
p  1-17,  May  1988.  10  fig,  1  tab,  23  ref. 

Descriptors:  'Sludge  disposal,  'Soil  contamina- 
tion, 'Chlorides,  'Cropping,  'Path  of  pollutants, 
'Solute  transport,  Simulation,  Hydrology,  Geohy- 
drology,  Waste  disposal,  Spatial  distribution, 
Chemical  analysis,  Mathematical  studies,  Rainfall, 
Grasses,  Growth,  Model  studies,  Soil-water-plant 
relationships,  Soil  water. 

A  numerical  model  of  discrete  type  was  applied  for 
simulating  water  and  chloride  movement  through 
the  upper  100  cm  of  unsaturated  soils  treated  with 
sewage  sludge  and  planted  with  Italian  ryegrass. 
The  model  simulation  indicated  that  the  time  re- 
quired for  washing  out  the  chloride  from  the  soil 
depended  on  the  amount  of  precipitation  rather 
than  the  number  of  repetitions  of  sludge  applica- 
tion. When  the  precipitation  exceeded  the  sum  of 
the  evaporation  and  the  water  taken  up  by  the 
plant,  the  distribution  of  the  chloride  concentration 
reached  an  equilibrium  within  several  years.  When 
the  precipitation  was  less  than  the  sum  of  the 
evaporation  and  the  water  taken  up,  the  concentra- 
tion of  chloride  in  soil  increased  annually  and  the 
water  deficit  was  critical  during  the  period  of 
active  plant  growth.  A  part  of  the  chloride  trans- 
ported by  the  unsteady  flow  of  water  reached  the 
soil  layers  at  a  depth  below  100  cm,  even  though 
the  net  amount  of  water  leached  was  equal  to  or 
less  than  zero.  (Author's  abstract) 
W88-09911 


PERMEABILITY  AND  COMPRESSIBILITY  OF 
SLURRIES  FROM  SEEPAGE-INDUCED  CON- 
SOLIDATION, 

Universidad   Politecnica  de  Cataluna,   Barcelona 

(Spain). 

A.  Huerta,  G.  A.  Kriegsmann,  and  R.  J.  Krizek. 

Journal  of  Geotechnical   Engineering  JGEND2, 

Vol.  114,  No.  5,  p  614-627,  May  1988.  5  fig.,  10 

ref.,  1  append. 

Descriptors:  'Slurries,  'Clays,  'Seepage,  'Mine 
wastes,  'Waste  disposal,  'Mathematical  models, 
Disposal  capacity,  Permeability,  Soil  types,  Piezo- 
metric  head,  Compressibility. 

A  one-dimensional  mathematical  model  based  on 
finite-strain  theory  is  developed  to  solve  the  prob- 
lem of  seepage-induced  consolidation  in  sediment- 
ed  slurries  or  very  soft  clays.  The  direct  solution 
employs  known  or  assumed  material  property  rela- 
tionships to  determine  the  final  thickness  of  a  soft 
sediment  subjected  to  a  constant  piezometric  head. 
It  is  useful  for  predicting  the  capacity  of  a  disposal 
area  and  the  time-dependent  improvement  in  mate- 
rial properties.  Alternatively,  the  inverse  solution 
utilizes  final  settlement  and  steady-state  flow  data 
from  laboratory  or  field  tests  to  deduce  permeabil- 
ity and  compressibility  relationships  for  soft  sedi- 
ments. This  approach  is  especially  helpful  in  the 
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case  of  permeability  determinations  because  it 
avoids  some  of  the  major  problems  associated  with 
permeability  testing  of  such  materials.  The  result- 
ing model  shows  that  the  coefficient  of  permeabil- 
ity influences  both  the  time  to  reach  the  steady- 
state  condition  and  the  nature  of  the  steady-state 
condition  itself.  An  illustrative  example  is  present- 
ed wherein  date  from  a  series  of  tests  on  a  kaolinite 
slurry  are  used  to  establish  material  property  rela- 
tionships that  are  then  used  to  predict  the  response 
of  other  tests  on  the  same  soil  under  different 
conditions.  (Author's  abstract) 
W88-09958 


EFFECTS  OF  SEWAGE  DUMPING  ON  MA- 
CROBENTHIC  INVERTEBRATES  IN  THE 
JORDAN  GULF  OF  AQABA,  RED  SEA, 

Jordanian  Marine  Science  Station,  Aqaba. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-09996 


UNDERGROUND  STORAGE  TANK  DISPOS- 
AL: ALTERNATIVES,  ECONOMICS,  AND  EN- 
VTRONMENTAL  COSTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

J.  E.  Robinson,  D.  W.  Scott,  W.  Knocke,  and  W. 
D.  Conn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88- 186077/ 
AS.  Price  codes:  ACM  in  paper  copy;  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center 
Blacksburg,  Bulletin  160,  February  1988.  53  p,  6 
tab,  54  ref,  3  append. 

Descriptors:  'Underground  storage  tanks,  'Waste 
disposal,  'Costs,  'Virginia,  'Hazardous  waste  dis- 
posal, Abandonment,  Environmental  impacts,  Re- 
source Conservation  and  Recovery  Act,  Compre- 
hensive emergency  response,  Compensation,  Li- 
ability Act,  Petroleum  products. 

Alternative  technologies  were  examined  for  the 
disposal  of  disused  underground  storage  tanks 
(UST)  that  once  contained  petroleum  products  or 
other  hazardous  chemicals  and  the  effects  of  haz- 
ardous waste  laws  on  disposal  are  discussed.  Dis- 
posal options  for  the  large  population  of  old  vessels 
are  considered  in  terms  of  currently  required  and 
available  technologies,  the  benefits  and  problems 
associated  with  various  strategies,  and  the  means 
available  to  a  tankowner  for  utilizing  these  options 
through  either  a  full  or  partial  contracting  of  com- 
mercial services.  Actual  disposal  costs  charged  by 
firms  offering  the  service  in  or  near  Virginia  were 
compared  and  the  environmental  impacts  associat- 
ed with  cleaning  wastes  and  tanks  discharged  ac- 
cording to  each  strategy  are  addressed.  Additional 
information  about  pertinent  regulations  and  the 
characteristics  of  the  national  UST  populations  are 
provided  in  the  Appendices.  (USGS) 
W88-10036 


FINANCIAL  RESPONSIBILITY  PROVISIONS 
FOR  UNDERGROUND  TANKS  IN  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-10O37 
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PLANNING  FOR  AN  INDIVIDUAL  WATER 
SYSTEM. 

American  Association  for  Vocational  Instructional 
Materials,  Athens,  Georgia.  1982.  160  p.  Edited  by 
J.  Howard  Turner. 

Descriptors:  'Water  supply  development,  'Man- 
agement planning,  'Water  supply,  Water  demand, 
Water  use,  Disinfection,  Water  treatment,  Pump- 
ing, Pipes. 

Methods  are  given  for  planning  a  safe  and  ade- 
quate water  supply  for  the  person  who  has  the 


responsibility  of  providing  a  water  system  for  a 
suburban  home,  vacation  home,  farm  or  ranch. 
The  general  objectives  are  to  help  a  student 
become  proficient  in  the  following  jobs:  (1)  Deter- 
mining how  much  water  is  needed  for  persons, 
livestock,  domestic  animals,  and  other  uses  such  as 
a  swimming  pool  and  lawn  and  garden  irrigation; 
(2)  Determining  the  amount  of  available  water;  (3) 
Determining  if  the  available  water  is  safe;  (4)  Pro- 
tecting water  sources  from  pollution;  (5)  Disinfect- 
ing water;  (6)  Conditioning  water;  (7)  Selecting  a 
pump;  (8)  Selecting  a  water  storage;  (9)  Providing 
housing  for  the  pump  and  water  storage;  (10)  Se- 
lecting the  piping  system;  and  (11)  Selecting  the 
proper  wiring.  (Lantz-PTT) 
W88-08973 


WATER  SYSTEMS  HANDBOOK:  A  COM- 
PLETE TEXT  ON  PRIVATE  WATER  SYSTEMS 
-  THEIR  DESIGN,  OPERATION  AND  MAIN- 
TENANCE. 

Water  Systems  Council,  Chicago,  IL. 

Water  Systems  Council,  Chicago,  Illinois.   1987. 

106  p,  85  fig,  6  tab. 

Descriptors:  'Water  supply,  'Design  criteria, 
'Maintenance,  'Water  conveyance,  'Handbooks, 
'Groundwater  management,  Pumps,  Groundwater 
quality,  Costs,  Economic  aspects,  Pipes,  Ground- 
water budget. 

The  modern  groundwater  system  is  both  flexible 
and  functional.  A  variety  of  pumps  are  available, 
to  lift  water  from  all  sizes  and  types  of  wells,  from 
the  shallowest  to  the  deepest.  The  systems  are 
made  automatic  and  dependable  by  many  types  of 
controls  and  accessories.  Additional  equipment  can 
be  added  to  the  system  for  treatment  where  re- 
quired. It  is  estimated  that  97%  of  all  fresh  water 
available  in  the  nation  at  any  time  is  groundwater. 
Groundwater,  having  been  filtered  by  the  under- 
ground formations  through  which  it  passes,  has  a 
degree  of  purity  seldom  attained  by  surface  waters. 
While  its  mineral  content  varies,  depending  on  the 
geology  of  the  area,  the  minerals  are  harmless  and 
add  to  taste;  where  too  strong,  the  minerals  may  be 
reduce  by  softeners,  filters  and  chlorinators.  A 
major  advantage  of  private  wells  and  water  sys- 
tems using  groundwater  supply  is  low  cost.  Except 
in  heavily  populated  areas,  it  is  less  expensive  to 
install  and  maintain  a  private  system  than  it  is  to 
pay  the  significant  piping  and  operating  costs  of  a 
central  system  -  such  as  a  rural  water  district.  This 
handbook  explains  how  private  groundwater  sys- 
tems are  designed  and  operated.  (Lantz-PTT) 
W88-08984 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-08988 


INNOVATIVE  BIOLOGICAL  TREATMENT  OF 
CONTAMINATED  GROUNDWATER, 

DETOX,  Inc.,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08992 


SMALL  SCALE  WATER  TREATMENT  SYS- 
TEMS FOR  REMEDIATING  CONTAMINATED 
GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-08993 


REMEDIATION  OF  HYDROCARBON  CON- 
TAMINATION WITHIN  TRENCH-FILL  MATE- 
RIALS ASSOCIATED  WITH  A  48-INCH 
WATER  MAIN, 

WESTEC  Services,  Inc.,  San  Diego,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-08999 


ORGANOHALOGEN     FORMATION     TREAT- 
MENT AND  CONTROL, 

National  Inst,  for  Water  Research,  Pretoria  (South 


Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09O49 


TREATMENT  TECHNOLOGY  FOR  REMOVE 
OF   DISSOLVED   GASOLINE   COMPONENTS 
FROM  GROUND  WATER, 

For  primary  bibliographic  entry   see   Field   5D. 
W88-09136 


WATER  SUPPLY  CONTAMINATION  CLEAN- 
UP IN  MASSACHUSETTS, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 

For   primary   bibliographic   entry   see   Field   5G. 
W88-09321 


EFFECTIVENESS  OF  AIR  STRIPPING 
VERSUS  ACTIVATED  CARBON  FOR  REMOV- 
AL OF  DBCP,  EDB,  AND  TCP  AT  ULTRA-LOW 
CONCENTRATIONS, 

GMP  Associates,  Inc.,  Honolulu,  HI. 

L.  A.  Mainsfield,  W.  A.  Guirguis,  K.  Hayashida, 

and  P.  B.  Melnyk. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National   Water   Well   Association, 

Dublin,  OH.  1986.  p  510-535.  6  fig,  11  tab,  4  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
'Air  stripping,  'Adsorption,  'Chlorinated  hydro- 
carbons, 'Organic  compounds,  'Groundwater  pol- 
lution, 'Groundwater  management,  Groundwater 
monitoring,  Monitoring  wells,  Detection  limits, 
Water  quality,  Aquifers,  Design  criteria,  Economic 
aspects,  Groundwater,  Hawaii,  Cost  analysis,  Ad- 
sorption. 

Traces  of  the  halogenated  hydrocarbons,  Ethylene 
Dibromide  (EDB),  dibromochloropropane 
(DBCP)  and  trichloropropane  (TCP)  were  detect- 
ed in  certain  potable  water  wells  at  two  sites  ui 
Hawaii.  One  location  (Site  I)  displayed  detectable 
concentrations  of  DBCP  and  TCP  at  levels  up  tc 
75  parts-per-trillion  (ppt)  and  2.5  parts-per-billion 
(ppb),  respectively;  while  the  contaminants  found 
at  the  other  location  (Site  II)  were  EDB,  at  levels 
reaching  90  ppt  and  TCP  at  levels  of  0.25  ppb 
Three  processes  investigated  were:  adsorption  b> 
granular  activated  carbon  and  desorption  by  a 
packed  tower  and  a  cooling  tower.  A  granulai 
activated  carbon  pilot  unit,  operated  at  Site  I  ovei 
a  period  of  two  months,  demonstrated  the  effec 
tiveness  of  adsorption  to  remove  contaminants  tc 
completely  non-detectable  concentrations.  Carbor 
usages  were  determined  in  the  laboratory  by  the 
Dynamic  Filtration  Test  for  waters  from  Sites  I 
and  II  and  were,  respectively:  23  and  36  pound! 
per  one  million  gallons  treated.  The  ability  ol 
desorption  with  the  packed  tower  to  reduce  con 
taminant  concentrations  to  or  below  their  acceptec 
detection  limits,  i.e.,  20  ppt  for  DBCP  and  EDB 
and  200  ppt  for  TCP;  was  witnessed  through  piloi 
tests  at  both  sites.  Sufficient  data  were  collectec 
during  these  tests  to  permit  calculation  of  mas: 
transfer  coefficients  for  each  contaminant  whicl 
were  subsequently  used  in  preparing  a  preliminarj 
design  for  full  scale  system.  Desorption  was  alsc 
found  to  be  effective  with  a  cooling  tower.  Treat 
ment  costs  were  determined  based  on  a  preliminary 
design  prepared  for  each  process  at  Sites  I  and  II 
At  Site  I,  these  costs  were:  $0.26,  $0.22  and  $0.2^ 
per  thousand  gallons,  for  activated  carbon,  packec 
tower  and  cooling  tower  treatment,  respectively 
and  at  Site  II,  costs  were  $0.22  and  $0.16  pei 
thousand  gallons  treated  for  activated  carbon  anc 
packed  tower  treatment.  Adsorption  with  activat 
ed  carbon  became  the  preferred  treatment  proces: 
at  both  sites,  after  comparison  of  treatment  cost; 
and  relative  performance.  (See  also  W88-09283 
(Author's  abstract) 
W88-09323 


RESIDENTIAL    SCALE    RADON    REMOVAI 
SYSTEM, 

North  East  Environmental  Products,  Inc.,  Leba 
non,  NH. 
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Water  Treatment  and  Quality  Alteration — Group  5F 


B.  L.  Lamarre. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  559-573,  7  fig,  4 

ref. 

Descriptors:  'Radon  radioisotopes,  'Groundwater 
pollution,  'Drinking  water,  'Water  treatment, 
Public  health,  Iron,  Calcium,  Manganese,  Path  of 
pollutants,  Fouling,  New  Hampshire,  Cost  analy- 
sis, Case  studies. 

Radioactive  radon  gas  accumulation  in  residential 
structures  has  received  a  great  deal  of  attention  in 
the  popular  press  and  in  some  of  the  trade  journals 
Dver  the  last  few  years.  The  EPA  and  several 
states  are  currently  conducting  studies  and  surveys 
:o  assess  the  extent  and  severity  of  the  radon 
:ontamination  problem.  The  current  status  of  the 
■adon  problem  and  the  mechanisms  for  radon  con- 
amination  of  homes  are  summarized.  North  East 
Environmental  Products,  Inc.  is  conducting  exten- 
live  field  research  into  the  treatment  of  residential 
vater  supplies  using  air  stripping  techniques.  The 
esults  of  two  case  studies  conducted  in  New 
lampshire  are  described.  The  case  studies  include 
he  basic  design  of  the  air  strippers  used  in  the 
tudies,  a  discussion  of  the  parameters  studied,  and 
i  summary  of  the  critical  performance  results.  As 
vith  other  air  stripping  applications,  iron,  manga- 
lese  and  calcium  can  cause  fouling  of  the  column 
ind  downstream  piping.  A  discussion  of  these 
iperational  considerations  is  presented  along  with 
nethods  for  turning  these  problems  into  beneficial 
reatment  opportunities.  An  approximate  cost  com- 
larison  of  the  available  treatment  alternatives  is 
jiven.  Application  of  air  stripping  technology  to 
adon  removal  from  small  community  water  sup- 
ilies  is  also  viable.  Appropriate  design  parameters 
or  radon  removal  in  community  water  supply 
ystems  are  presented.  (See  also  W88-09477)  (Au- 
hor's  abstract) 
V88-09508 


JSING  UNDERGROUND  ANTHRACITE  MINE 
'OOLS  FOR  MUNICIPAL  WATER  SUPPLIES: 
:ASE  STUDY  -  MT.  CARMEL,  PENNSYLVA- 
NIA, 

lenatec  Associates,  Inc.,  Harrisburg,  PA. 
'or  primary  bibliographic  entry  see  Field  3C. 
V88-09519 


IEVELOPMENT  OF  COST  EQUATIONS  FOR 
!AC  TREATMENT  SYSTEMS, 

Environmental     Protection    Agency,    Cincinnati, 
>H.  Drinking  Water  Research  Div. 
Q.  Adams,  and  R.  M.  Clark, 
ournal  of  Environmental  Engineering  JOEDDU 
rol.  1 14,  No.  3,  p  672-688,  June  1988.  1  fig,  5  tab, 
1  ref,  2  append. 

>escriptors:  'Granulated  activated  carbon, 
Water  treatment,  'Activated  carbon,  'Organic 
ompounds,  Cost  analysis,  Capital  costs,  Drinking 
'ater. 

he  use  of  granular  activated  carbon  (GAC)  as  a 
road  spectrum  adsorbent  in  the  treatment  of 
rinking  water  has  been  shown  to  be  effective  in 
moving  or  reducing  concentrations  of  specific 
rganics  and  total  organic  carbon.  Much  concern 
as  been  expressed,  however,  regarding  the  cost  of 
'AC  systems,  and  therefore  several  studies  have 
sen  conducted  to  develop  cost-estimating  equa- 
ons  for  system  components.  Early  cost  studies  are 
»sed  on  design  and  not  on  as-built  plants.  A 
Mnparison  between  costs  from  some  recently 
Jmpleted  field  projects  and  costs  estimated  from 
lese  conceptual  design  studies  has  resulted  in  a 
evaluation  of  the  early  estimates.  Most  estimates 
e  close  to  the  actual  costs  derived  from  the  field 
rejects.  However,  by  combining  data  from  the 
eld  projects  and  design  studies,  an  updated  set  of 
Mt  estimating  equations  has  been  developed  for 
•AC  treatment  systems.  These  new  equations  can 
i  used  to  estimate  capital  costs  and  individual 
peration  and  maintenance  cost  components.  (Au- 
lor's  abstract) 
'88-09531 


METERING  UTILITY  SERVICES:  EVALUA- 
TION AND  MAINTENANCE, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

J.  R.  Lund. 

Water  Resources  Research  WRERAO,  Vol.  24, 
No.  6,  p  802-816,  June  1988.  5  fig,  6  tab,  64  ref. 

Descriptors:  'Water  metering,  'Water  costs,  'Util- 
ities, Maintenance,  Scheduling,  Pricing,  Economic 
aspects,  Cost-benefit  analysis. 

Operations  research  methods  are  proposed  for 
evaluating  customer  metering  in  terms  of  maximiz- 
ing economic  efficiency,  utility  profits,  and  eco- 
nomic equity.  Established  methods  were  modified 
and  improved  for  assessing  the  conservation  bene- 
fits of  metering.  Three  domestic  water  supply  situ- 
ations were  explored  using  the  method:  Perth, 
Australia  (economic  feasibility  of  metering);  Wor- 
chester,  England  (optimality  of  metering);  and  Se- 
attle, Washington  (the  question  of  continuation  of 
metering).  In  Perth  metering  was  justified  as  prof- 
itable and  economically  efficient  partly  because  of 
very  high  unmetered  consumption.  In  Worchester 
household  consumption  was  low  and  estimates  of 
reduction  in  use  were  also  low;  in  this  region 
metering  was  found  to  be  neither  efficient  nor 
profitable  to  the  utility.  In  Seattle,  where  universal 
metering  is  practiced,  analysis  showed  that  meter- 
ing was  neither  profitable  nor  economically  effi- 
cient. Methods  were  also  applied  to  the  problems 
of  inefficient  meters  and  meter  maintenance.  The 
minimum  present  value  cost  approach  was  applied 
to  two  common  meter  maintenance  strategies:  (1) 
the  simple  change-out  period  strategy,  where 
meters  on  all  connections  are  changed  periodically 
on  a  block-by-block  basis  and  (2)  scheduling  of 
meter  repairs  by  individual  connection,  based  on 
flow  and  age.  The  second  method  was  found  supe- 
rior to  the  first,  saving  as  much  as  $3.40  per  meter 
per  year.  (Cassar-PTT) 
W88-09539 


WOLLASTONITE  AS  ADSORBENT  FOR  RE- 
MOVAL OF  FE(II)  FROM  WATER, 

Banaras  Hindu  Univ.,  Varanasi  (India).   Inst,  of 

Tech. 

For   primary   bibliographic   entry  see   Field   5D. 

W88-09564 


POLAROGRAPHIC  DETERMINATION  OF 
LEAD  IN  DRINKING  WATER  SAMPLES  OF 
WESTERN  U.  P.  DISTRICTS  WITH  3-HY- 
DROXYPYRIDINE-2-THIOL, 

M.S.  Coll.,  Saharanpur  (India).  Dept.  of  Chemis- 
try. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-09574 


GC/MS,  HPLC  AND  FAB  MASS  SPECTRO- 
PHOTOMETRIC  ANALYSIS  OF  ORGANIC  MI- 
CROPOLLUTANTS  IN  BARCELONA'S  WATER 
SUPPLY, 

Institute    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09583 


INVESTIGATION  OF  A  TOXIC  WATER- 
BLOOM  OF  MICROCYSTIS  AERUGINOSA 
(CYANOPHYCEAE)  IN  LAKE  AKERSVATN, 
NORWAY, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Food 

Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09625 


EXPERIENCES  WITH  TREATMENT  FOR 
VOLATILE  ORGANIC  CONTAMINANTS, 

Dufresne-Henry,  Inc.,  Westford,  MA. 
G.  R.  Allan. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  1,  p  13-21,  March 
1988.  1  fig,  4  tab. 

Descriptors:  'Volatile  organic  contaminants, 
•Water  treatment,  'Organic  compounds,  'Ground- 


water pollution,  'Aeration,  'Activated  carbon, 
•Adsorption,  Volatility,  Pollutants,  Air  tempera- 
ture, Bacteria,  Iron,  Costs,  Economic  feasibility. 

Three  different  communities  in  Massachusetts 
found  that  their  groundwater  supply  had  become 
contaminated  with  volatile  organic  chemicals 
(VOCs).  The  effectiveness  of  both  aeration  and 
carbon  adsorption  designs  were  compared  as  to  the 
efficiency  of  VOC  removal.  Operational  consider- 
ations such  as  air  temperature,  possible  bacterio- 
logical contamination,  iron  plugging,  desorption  of 
granular  activated  carbon,  and  costs  are  noted. 
The  conclusion:  Removal  of  VOCs  from  a  ground- 
water supply  is  feasible  and  economical.  (Author's 
abstract) 
W88-09644 


DEVELOPING  DYNAMIC  TOOLS  FOR 
WATER  DISTRIBUTION  SYSTEM  MANAGE- 
MENT, 

Boston  Water  and  Sewer  Commission,  MA. 
L.  Blank,  and  S.  Shea. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  1,  p  22-28,  March 
1988. 

Descriptors:  'Water  distribution,  'Management 
planning,  'Computers,  Boston,  History,  Water 
demand,  Hydraulics,  Capital,  Surveys,  Maps,  Op- 
erating policies,  Dynamic  programming,  Systems 
analysis,  Hydraulic  models,  Maintenance. 

A  two-and-a-half-year  study  of  the  Boston  water- 
distribution  system  was  undertaken.  The  result  was 
a  comprehensive  report  about  such  diverse  sub- 
jects as  system  history,  the  actual  and  projected 
demand  pattern,  system  hydraulics,  and  a  proposed 
capital-needs  program.  Inventories,  maps,  and 
standard  operating  procedures  were  prepared. 
Computers  were  used  extensively  in  the  study  and 
then  integrated  into  the  ongoing  water  department 
operations.  The  paper  highlights  that  part  of  the 
report  about  the  hydraulic  analysis  and  the  devel- 
opment of  a  'work-order  system'  for  maintenance. 
(Author's  abstract) 
W88-09645 


PILOT  PLANT  EXPERIENCES  IN  WALLING- 
FORD,  CONNECTICUT, 

Whitman  and  Howard,  Inc.,  Wellesley,  MA. 
O.  E.  Poirier. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  102,  No.  1,  p  29-47,  March 
1988.  13  fig,  4  tab. 

Descriptors:  'Water  treatment  facilities,  'Pilot 
plants,  Connecticut,  Reservoirs,  Evaluation,  Tur- 
bidity, Organic  compounds,  Color,  Chemical  treat- 
ment, Filter  media,  Ozonation,  Oxidation,  Filtra- 
tion, Pretreatment  of  water,  Water  treatment. 

A  pilot-plant  study  was  undertaken  at  a  Connecti- 
cut water-treatment  plant  as  a  basis  for  recom- 
mending improvements  and  expansion  to  upgrade 
the  facility  at  MacKenzie  Reservoir.  Among  other 
things  the  pilot  study  was  to  evaluate  the  use  of  a 
'Super  Pulsator'  to  reduce  turbidity,  total  trihalo- 
methanes,  and  color;  to  select  treatment  chemicals; 
to  evaluate  different  filter  media;  and  to  investigate 
ozone  and  chlorine  dioxide  as  oxidizers.  The  re- 
sults of  the  pilot-plant  work  resulted  in  a  recom- 
mendation to  build  a  filtration  plant  at  Paug  Pond, 
a  different  source  altogether,  and  replenishing  the 
water  in  Paug  Pond  with  pretreated  water  from 
MacKenzie  Reservoir.  (Author's  abstract) 
W88-09646 


PHOTOLYTIC    DEGRADATION    OF    TRACE 
AMOUNTS    OF   DIBROMO-l,2-PROPANE    IN 
WATER:  THE  INFLUENCE  OF  HYDROGEN 
PEROXIDE    (DEGRADATION    PAR    PHOTO- 
LYSE  DU  DIBROMO-1,2  PROPANE  PRESENT 
A  L'ETAT  DE  TRACES  DANS  L'EAU:  INFLU- 
ENCE DU  PEROXYDE  D'HYDROGENE), 
Universite    de    Toulon    et    du    Var,    La    Garde 
(France).  Lab.  de  Chimie  Appliquee. 
J.  C.  Milano,  and  J.  L.  Vernet. 
Chemosphere  CMSHAF,  Vol.   17,  No.  5,  p  963- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


971,  1988.  1  fig,  1  tab,  38  ref  (no  English  summa- 
ry). 

Descriptors:  'Organohalogens,  *  Photolysis, 
•Water  treatment,  *Photolytic  degradation,  *Di- 
bromopropane,  *Chemical  degradation,  Chemical 
reactions,  Organic  compounds,  Light  effects,  Pesti- 
cides. 

Photolysis  of  dibromo-l,2-propane,  dissolved  at 
trace  levels  in  pure  water  and  in  the  presence  of 
hydrogen  peroxide,  was  examined.  Reactions  oc- 
curring in  quartz  and  pyrex  tubes  are  described 
and  the  reaction  products  are  characterized.  It  is 
shown  that  the  action  of  hydrogen  peroxide  in  the 
presence  of  UV  radiation  has  specific  application 
in  the  area  of  purification  of  water  contaminated 
by  pesticides  and  other  organohalogen  pollutants. 
(Friedmann-PTT) 
W88-09655 


WATER   TANK   RECYCLED   INTO   A   PUMP 

STATION  -  IN-HOUSE, 

M.  R.  Newman. 

Public  Works  PUWOAH,  Vol.  119,  No.  6,  p  73-75, 

June  1988. 

Descriptors:  'Water  distribution,  'Pumping  plants, 
•Water  tanks,  *Utility  expansion,  Urbanization, 
Cost  analysis,  Storage  tanks,  Florida,  Remote  con- 
trol, Water  demand. 

Rapid  economic  growth  in  Southwest  Florida 
during  the  early  1980's  generated  demands  on  the 
Collier  County  water  distribution  system  and  re- 
sulted in  low  pressures  and  reduced  storage  capac- 
ities. In  1985-86  a  plant  was  developed  for  the 
South  County  Distribution  Area  that  included  a 
primary  repump  station  and  2.0  MG  storage  tank 
and  the  upgrading  of  existing  facilities  on  the  Isle 
of  Capri.  In  addition  to  increased  storage  capacity 
the  facilities  had  to  be  designed  to  withstand 
severe  weather  (i.e.,  hurricanes,  flooding,  salt 
water  corrosion),  and  be  easy  to  expand.  As  an 
economy  measure  an  existing  0.25  MG  storage 
tank  was  converted  into  the  repump  facility.  The 
system  was  operable  by  telemetry  at  a  plant  nine 
miles  away  with  both  automatic  and  manual 
remote  pump  controls  and  a  chlorine  control 
system  that  allowed  for  a  constant  residual  leaving 
the  facility.  An  exterior  berm  and  landscaping  was 
added  to  enhance  the  appearance.  In  order  to  meet 
cost  requirements  the  facilities  were  constructed 
by  in-house  personnel.  The  system  has  expanded 
rapidly  and  anticipates  keeping  pace  with  the 
county's  growth.  (White-Reimer-PTT) 
W88-09657 


CONTROL  OF  PEAK  WATER  DEMANDS, 

For   primary   bibliographic   entry   see   Field   3D. 
W88-09658 


CADD  -  GENERATED  WATER  SYSTEM  ATLAS 
OFFERS  FLEXIBILITY, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-09659 


ORGANIC  CONTAMINANT  REMOVAL  BY 
COAGULATION  AND  RELATED  PROCESS 
COMBINATIONS, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

S.  J.  Randtke. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  5,  p  40-56,  May  1988.  14 
fig,  6  tab,  143  ref. 

Descriptors:  'Drinking  water,  'Water  treatment, 
•Coagulation,  'Organic  compounds,  Literature 
review,  Water  supply,  Process  control,  Pretreat- 
ment  of  water,  Filtration,  Activated  carbon,  Ad- 
sorption. 

Work  done  over  the  past  few  decades  to  under- 
stand the  removal  of  organic  contaminants  by  the 
coagulation  process,  alone  and  in  combination  with 
other  processes  is  summarized.  Published  data 
demonstrate  that  coagulation  can  substantially 
reduce  the  concentration  of  certain  organic  con- 


taminants found  in  drinking-water  supplies,  and 
that  an  understanding  of  the  fundamental  mecha- 
nisms by  which  coagulation  removes  organic  con- 
taminants facilitates  qualitative  prediction  of  the 
types  of  contaminants  likely  to  be  removed  and  the 
effects  of  process-control  variables.  Data  also  dem- 
onstrate that  removal  of  organic  contaminants  by 
coagulation  can  be  influenced  by  other  processes, 
such  as  pre-ozonation,  and  that  coagulation  can 
influence  the  removal  of  organic  contaminants  by 
subsequent  treatment  processes,  such  as  filtration 
and  activated-carbon  adsorption.  (Author's  ab- 
stract) 
W88-09833 


ADVANCED  OXIDATION  PROCESSES  FOR 
TREATING  GROUNDWATER  CONTAMINAT- 
ED WITH  TCE  AND  PCE:  LABORATORY 
STUDIES, 

California  Univ.,  Los  Angeles.  School  of  Public 

Health. 

W.  H.  Glaze,  and  J.-W.  Kang. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  5,  p  57-63,  May  1988.  7 

fig,  5  tab,   19  ref.  EPA  Cooperative  Agreement 

CR-813188. 

Descriptors:  'Water  treatment,  'Groundwater  pol- 
lution, 'Chlorinated  hydrocarbons,  'Ozone, 
'Chemical  treatment,  'Oxidation  process,  Experi- 
mental data,  Hydrogen  peroxide,  Mass  transfer, 
Bicarbonates,  Water  softening. 

Oxidation  of  trichloroethylene  (TCE)  and  tetrach- 
loroethylene  (PCE)  with  various  dosages  of  ozone, 
or  ozone  plus  hydrogen  peroxide,  was  studied  in 
laboratory  experiments.  The  results  show  that  hy- 
drogen peroxide  accelerates  the  oxidation  of  TCE 
and  PCE  by  ozone.  At  peroxide-to-ozone  dosage 
ratios  of  >0.7  (w/w),  the  process  appears  to  be 
mass-transfer  limited.  High  levels  of  bicarbonate 
ion  in  the  groundwater  significantly  decreased  the 
efficiency  of  TCE  and  PCE  removal  by  the  ozone- 
peroxide  system,  suggesting  that  softening  prior  to 
oxidation  may  improve  the  process.  (See  also  W88- 
09835)  (Author's  abstract) 
W88-09834 


ADVANCED  OXIDATION  PROCESSES  FOR 
TREATING  GROUNDWATER  CONTAMINAT- 
ED WITH  TCE  AND  PCE:  PILOT-SCALE 
EVALUATIONS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
E.  M.  Aieta,  K.  M.  Reagan,  J.  S.  Lang,  L. 
McReynolds,  and  J.-W.  Kang. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  80,  No.  5,  p  64-72,  May  1988.  11 
fig,  10  tab,  23  ref. 

Descriptors:  'Water  treatment,  'Groundwater  pol- 
lution, 'Chlorinated  hydrocarbons,  'Chemical 
treatment,  'Oxidation  process,  'Ozone,  Pilot 
plants,  Hydrogen  peroxide,  Mass  transfer,  Com- 
parison studies,  Cost  analysis. 

A  pilot-scale  evaluation  was  conducted  of  an  ad- 
vanced oxidation  process  that  utilizes  hydrogen 
peroxide  and  ozone.  Treatment  efficiency  was  de- 
termined as  a  function  of  the  peroxide-to-ozone 
dosage  ratio.  The  ozone  mass-transfer  characteris- 
tics of  the  process  were  also  investigated.  Compar- 
ison with  other  treatment  technologies  indicates 
that  advanced  oxidation  can  be  a  cost-effective 
treatment  process  for  controlling  the  common 
chlorinated  organics  found  in  groundwater.  (See 
also  W88-09834)  (Author's  abstract) 
W88-09835 


USING  GAC  TO  REMOVE  VOCS  FROM  AIR 
STRIPPER  OFF-GAS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

J.  C.  Crittenden,  R.  D.  Cortright,  B.  Rick,  S.-R. 

Tang,  and  D.  Perram. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  80,  No.  5,  p  73-84,  May  1988.  7 

fig,  11  tab,  32  ref.  AWWA  Research  Foundation 

Contract  83-84. 

Descriptors:       'Water      treatment,      'Activated 
Carbon,   'Organic  compounds,  'Volatile  organic 


compounds,  'Oxidation  process,  Chlorinated  hy 
drocarbons,  Adsorption,  Kinetics,  Regeneration 
Steam,  Cost  analysis,  Economic  aspects. 

The  technical  and  economic  feasibility  of  treatinf 
air-stripper  off-gas  with  granular  activated  carboi 
(GAC)  was  evaluated.  For  dichloroethene  an< 
trichloroethene,  air  stripping  followed  by  off-ga 
GAC  treatment  was  shown  to  be  very  effectivi 
and  economical  compared  with  aqueous-phasi 
GAC  treatment,  with  GAC  usage  rates  for  gas 
phase  adsorption  being  less  than  one-half  those  fo 
aqueous-phase  adsorption.  Because  gas-phase  ad 
sorption  kinetics  are  much  faster  than  liquid-pha* 
kinetics,  the  required  bed  depth  and  diameter  ar 
much  smaller  for  gas-phase  beds.  Steam  regenera 
tion  was  found  to  be  ineffective  for  regeneration  c 
gas-phase  GAC  at  low  concentrations.  (Author' 
abstract) 
W88-09836 


GRANULAR  ACTIVATED  CARBON  FOR  COfS 
TROLLING  THMS, 

Environmental    Protection    Agency,    Cincinnat 

OH. 

B.  W.  Lykins,  R.  M.  Clark,  and  J.  Q.  Adams. 

Journal  of  the  American  Water  Works  Associatio 

JAWWA5,  Vol.  80,  No.  5,  p  85-92,  May  1988.  1 

fig,  4  tab,  19  ref. 

Descriptors:  'Water  treatment,  'Activated  carboi 
'Organic  compounds,  'Trihalomethanes,  Disinfei 
tion,  Water  quality  standards,  Trace  levels,  Co 
analysis,  Operating  costs. 

Suggested  reduction  of  the  maximum  contaminai 
level  for  trihalomethanes  (THMs)  could  fore 
many  utilities  to  change  disinfectants  or  to  alt< 
treatment  processes.  Faced  with  this  possibilit; 
more  utilities  are  considering  granular  activate 
carbon  (GAC)  for  trace  organics  removal.  Howe 
er,  GAC  will  not  be  effective  for  all  situation 
This  article  presents  performance  and  cost  dat 
collected  from  five  sites,  for  the  removal  of  THM 
their  precursors,  and  surrogates.  The  cost  of  GA 
treatment  varied  for  each  location  examined,  wi 
14.9  cents/1000  gal  being  the  lower  cost  for  a  2 
microgram/L  total  THM  goal  and  98  cents/ 1CX 
gal  the  highest  cost.  For  a  50-microgram/L  tot 
THM  goal,  the  lower  cost  was  13.8  cents/1000  g 
and  the  highest  cost  was  82.9  cents/1000  gal.  Tr 
cost  would  have  to  be  evaluated  with  other  trei 
ment  alternatives  for  controlling  THMs,  takii 
into  account  disinfection  by-products  other  thi 
THMs  and  any  other  detrimental  effects.  (Shidle 
PTT) 
W88-09837 


VARIATIONS  IN  THE  FLUORIDE  LEVELS  C 
DRINKING  WATER  IN  SOUTH  AFRICA:  IP 
PLICATIONS  FOR  FLUORIDE  SUPPLEME] 
TATION, 

Stellenbosch    Univ.    (South    Africa).    Faculty 

Dentistry. 

S.  R.  Grobler,  and  A.  G.  Dreyer. 

South  Africa  Medical  Journal,  Vol.  73,  No.  4, 

217-219,  February  20,  1988. 

Descriptors:  'Water  treatment,  'Fluoridatic 
♦Seasonal  variation,  'Fluorides,  'Drinking  wat 
•Water  supply,  Electrodes,  Water  quality,  Soi 
Africa. 

The  range  of  fluoride  levels  in  the  drinking  wa 
of  cities  and  villages  of  South  Africa  was  det 
mined  during  the  transition  from  a  very  dry  (19i 
to  a  wet  (1984/1985)  period.  The  combinati 
fluoride  ion  selective  electrode  was  employed  f 
the  determination  of  the  fluoride  concentration, 
was  found  that  fluoride  levels  in  drinking  wa 
changed  for  93%  of  the  cities  and  villages  studi 
during  the  period  1983-1985.  Furthermore, 
became  clear  that  when  the  water  volume  of  1 
supplying  source  increased,  the  fluoride  level 
creased  significantly  (P  <  0.01).  Boreholes  show 
significantly  higher  fluoride  levels  (P  <  0.01)  rt 
rivers  or  dams.  The  impact  of  the  variation 
drinking  water  fluoride  concentrations  on  supr 
mentary  fluoride  dosage  is  discussed  and  recc 
mendations  made.  (Author's  abstract) 
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W88-09900 


MYCOBACTERIA  IN  PUBLIC  WATER  SUP- 
PLIES: COMPARATIVE  RESISTANCE  TO 
CHLORINE, 

Harvard  Medical  School,  Boston,  MA.  Dept.  of 

Anaesthesia. 

P.  A.  Pelletier,  G.  C.  du  Moulin,  and  K.  D. 

Stottmeier. 

Microbiological  Sciences,  Vol.  5,  No.  5,  p  147-148, 

May  1988.  1  tab,  12  ref.  EPA  Grant  CR-812787-01- 

0. 

Descriptors:  'Disinfection,  *Mycobacteria,  *Water 
supply  systems,  'Water  quality,  'Chlorination, 
•Water  treatment,  Population  exposure,  Tempera- 
ture effects,  Bacteria,  Public  health. 

The  isolation  of  mycobacteria  from  municipal  and 
hospital  water  supplies  prompted  an  investigation 
of  the  susceptibility  of  environmental  and  clinical 
isolates  of  mycobacteria  other  than  Mycobacter- 
ium tuberculosis  and  Mycobacterium  bovis  to  free 
chlorine.  Experiments  revealed  that  free  chlorine 
concentrations  of  1.0  mg/L  eliminated  100,000 
c.f.u.  of  the  mycobacterial  strains  tested  within  8 
hours  of  exposure,  whereas  a  concentration  of  0.15 
mg/L  had  virtually  no  bacteriocidal  effect.  Free 
chlorine  residual  levels  of  0.1  mg/L  or  less,  de- 
pending on  the  water  temperature,  within  Boston, 
suggest  that  current  disinfection  procedures  may 
not  be  adequate  for  effective  control  of  potentially 
pathogenic  mycobacteria  in  public  water  supply 
systems  serving  a  population  with  increased  risk 
factors.  (Author's  abstract) 
W88-09951 


ASSESSMENT  AND  CONTROL  OF  RISKS 
FROM  LEGIONNAIRES  DISEASE, 

J.  M.  Sykes,  and  A.  M.  Brazier. 

Annals  of  Occupational  Hygiene  AOHYA3,  Vol. 

32,  No.  1,  p  63-67,  1988.  2  ref. 

Descriptors:  'Legionella  pneumophila,  'Bacteria, 
'Legionnaires  disease,  'Risk  assessment,  'Water 
pollution  sources,  'Water  pollution  prevention, 
•Water  quality  control,  'Human  diseases,  'Public 
health,  Public  policy,  United  Kingdom. 

The  fact  that  Legionella  is  ubiquitous  in  nature 
poses  problems  for  assessment  and  control.  The 
relevant  sections  of  the  Health  and  Safety  Work 
Act,  1974,  require  one  to  do  what  is  reasonably 
practicable,  a  duty  which  entails  a  balance  between 
the  quantum  of  risk  and  the  cost  of  avoiding  it. 
The  paper  explains  the  Health  and  Safety  Execu- 
tive's attitude  towards  the  assessment  of  potential 
risk  situation,  the  control  of  factors  which  promote 
multiplication  and  the  design,  maintenance  and  op- 
eration of  systems  which  may  disseminate  respira- 
ble  aerosols.  The  joint  microbiological  and  engi- 
neering approach,  which  this  attitude  entails,  is 
designed  to  minimize  the  incidence  of  a  disease 
which  has  attracted  much  public  interest.  (Au- 
thor's abstract) 
W88-09962 


WATER  DISTRIBUTION  RELIABILITY:  ANA- 
LYTICAL METHODS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Oper- 
ations Research  Center. 
J.  M.  Wagner,  U.  Shamir,  and  D.  H.  Marks. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  253-275,  May 
1988.  9  fig,  8  tab,  44  ref,  append. 

Descriptors:  'Water  distribution,  'Model  studies, 
Reliability,  'Performance  evaluation,  Probabilis- 
tic process,  'Mathematical  analysis,  Reachability, 
Algorithms. 

Probabilistic  reliability  measures  for  the  perform- 
ance of  water  distribution  networks  are  developed 
and  analytical  methods  for  their  computation  ex- 
plained. The  paper  begins  with  a  review  of  reliabil- 
ity considerations  and  measures  for  water  supply 
systems,  making  use  of  similar  notions  in  other 
fields.  It  classifies  reliability  analyses  according  to 
the  level  of  detail  with  which  the  water  system  is 
modeled,  and  then  concentrates  on  methods  rele- 


vant to  networks.  Two  probabilistic  measures,  rea- 
chability (connection  of  a  specific  demand  node  to 
at  least  one  source)  and  connectivity,  are  explored 
for  use  in  water  distribution  systems.  Two  algo- 
rithms for  their  computation  are  presented,  one  for 
series-parallel  networks  and  one  for  general  net- 
works. These  measures  are  computed  for  two  sys- 
tems, each  with  ten  nodes.  Additionally,  the  proba- 
bility that  a  given  point  receives  sufficient  supply  is 
proposed  for  use  as  a  reliability  measure.  For  the 
calculation  of  this  measure,  an  algorithm  is  provid- 
ed that  combines  a  capacitated  network  algorithm 
with  a  method  to  efficiently  search  through  net- 
work configurations  involving  multiple  link  fail- 
ures. This  measure  is  calculated  for  the  two  sample 
systems.  (See  also  W88-09981)  (Author's  abstract) 
W88-09980 


WATER  DISTRIBUTION  RELIABILITY:  SIM- 
ULATION METHODS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Oper- 
ations Research  Center. 
J.  M.  Wagner,  U.  Shamir,  and  D.H.  Marks. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  276-294,  May 
1988.  7  fig,  8  tab,  12  ref,  3  append.  NSF  Grant 
CEE  8408369. 

Descriptors:  'Water  distribution,  'Simulation  anal- 
ysis, 'Pumps,  'Pipes,  Mathematical  studies,  Com- 
puters, Failures. 

A  simulation  is  presented  as  a  method  for  analyz- 
ing the  reliability  of  water  distribution  networks. 
For  this  simulation,  the  distribution  system  is  mod- 
eled as  a  network  whose  pipes  and  pumps  are 
subject  to  failure.  Nodes  are  targeted  to  receive  a 
given  supply  at  a  given  head.  If  this  head  is  not 
attainable,  supply  at  the  node  is  reduced.  Pumps 
and  pipes  fail  randomly,  according  to  probability 
distributions  with  user-specified  parameters.  Sever- 
al reliability  measures  are  estimated  with  this  simu- 
lation. Confidence  intervals  are  also  supplied  for 
some  of  these  reliability  measures.  Simulation  re- 
sults are  presented  for  a  small  network  (ten  nodes) 
and  a  larger  network  (sixteen  nodes).  Simulation 
enables  computation  of  a  much  broader  class  of 
reliability  measures  than  do  analytical  methods,  but 
it  requires  considerably  more  computer  time  and 
its  results  are  less  easy  to  generalize.  It  is  therefore 
recommended  that  analytical  and  simulation  meth- 
ods be  used  together  when  assessing  the  reliability 
of  a  system  and  considering  improvements.  (See 
also  W88-09980)  (Author's  abstract) 
W88-09981 


MODELING  DISTRIBUTION-SYSTEM 

WATER  QUALITY:  DYNAMIC  APPROACH, 

Grayman  (Walter  M.),  Concinnati,  OH. 
W.  M.  Grayman,  R.  M.  Clark,  and  R.  M.  Males. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  295-312,  May 
1988,  13  fig,  10  ref,  append. 

Descriptors:  'Water  distribution,  'Water  duality, 
'Drinking  water,  'Water  quality  management, 
•Computer  models,  'Model  studies,  Mathematical 
studies,  Algorithm,  Monitoring. 

Interest  is  growing  in  determining  the  quality  vari- 
ations that  exist  in  drinking  water  distribution  sys- 
tems. This  paper  is  dedicated  to  understanding 
distribution-system  quality  issues  and  to  the  devel- 
opment of  a  model  that  will  enhance  this  under- 
standing. A  dynamic  algorithm  that  can  be  used  to 
predict  water  quality  variations  is  described  in  this 
paper.  Determination  of  the  blending  of  flows  from 
separate  sources,  tracing  of  transient  concentra- 
tions in  the  system,  and  establishment  of  a  compli- 
ance monitoring  system  are  only  a  few  of  the 
potential  uses  of  such  a  model.  The  model  has  been 
implemented  on  a  microcomputer  and  applied  to 
the  North  Penn  Water  Authority  distribution 
system,  Landsdale,  Pennsylvania.  It  shows  good 
correspondence  with  observed  field  data.  (Au- 
thor's abstract) 
W88-09982 


FILTER  BOTTOM  CONSTRUCTION, 

Roberts  Filter  Mfg.  Co.,  Darby,  PA. 


Water  Quality  Control — Group  5G 

For   primary   bibliographic   entry   see   Field    5D. 
W88-10071 


OWNERSHIP  AND  EFFICIENCY  IN  THE 
WATER  SUPPLY  INDUSTRY:  AN  APPLICA- 
TION OF  THE  NONPARAMETRIC  PRO- 
GRAMMING APPROACH  TO  EFFICIENCY 
MEASUREMENT, 

Southern  Illinois  Univ.  at  Carbondale.   Dept.  of 
Economics. 
P.  Byrnes. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8622963.  Ph.D  Dissertation,  1986.  325 
p,  9  fig,  46  tab,  123  ref,  5  append. 

Descriptors:  'Water  supply,  'Linear  program- 
ming, 'Systems  analysis,  'Productivity,  'Utilities, 
Municipal  water,  Public  policy. 

Technical  efficiency  within  the  total  productive 
efficiency  of  water  utilities  was  measured  and  dif- 
ferences owing  to  ownership  form  were  assessed. 
The  methodology  was  applied  to  a  sample  of 
public  and  private  water  utilities  using  a  nonpara- 
metric  linear  programming  approach.  The  pooled 
sample  input  technical  efficiency  measures  indicate 
that  the  utilities  in  the  sample  are  operating  at 
about  93%  efficiency.  Congestion  and  scale  ineffi- 
ciency appear  to  be  the  source  of  inefficiency  with 
the  relatively  small  efficiency  losses  due  to  devi- 
ation from  purely  technical  efficiency.  Decomposi- 
tion of  the  pooled  sample  measures  and  analysis  of 
the  separate  sample  measures  reveals  that  the 
pooled  sample  inferences  hinge  on  the  assumption 
that  the  public  and  private  utilities  face  the  same 
technology  and  operate  in  similar  environments. 
Analysis  of  the  inter-sample  measures  reveals  a 
significant  difference  in  the  sample  distribution  of 
total,  congestion,  and  scale  efficiency  between 
public  and  private  utilities.  The  empirical  assess- 
ment of  the  relationship  between  ownership  form 
and  efficiency  evidently  depends  on  the  model 
specification  and,  particularly,  on  the  regularity 
conditions  which  the  water  industry  technology  is 
assumed  to  satisfy.  (Cremmins-AEPCO) 
W88-10079 


SEARCH  FOR  PURITY:  A  RETROSPECTIVE 
POLICY  ANALYSIS  OF  THE  DECISION  TO 
CHLORINATE  CINCINNATI'S  PUBLIC 
WATER  SUPPLY,  1890  - 1920, 

Cincinnati  Univ.,  OH.  Div.  of  Graduate  Studies 
and  Research. 
C.  K.  O'Toole. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8622259.  Ph.D  Dissertation,  1986.  148 
p,  1  fig,  4  tab,  48  ref,  append. 

Descriptors:  'Chlorination,  'Water  treatment, 
•Water  supply,  'Public  waters,  'Decision  making, 
Public  health,  Technology,  Social  aspects,  Political 
aspects,  Policy  making.  Bacterial  analysis,  Water 
analysis,  Disinfection,  Water  resource  develop- 
ment, Drinking  water. 

The  background  and  chronology  of  events  leading 
to  the  regular  and  continuous  chlorination  of  the 
public  water  supply  in  Cincinnati,  Ohio  are  re- 
viewed and  the  technological,  social,  and  political 
aspects  of  this  decision  are  analyzed.  The  state  of 
the  art  in  bacteriology,  water  analysis,  and  disin- 
fection are  discussed  and  the  issue  of  standards  in 
methods  and  in  quality  is  investigated.  A  historical 
perspective  to  the  current  problem  is  provided  and 
a  set  of  tried  approaches  toward  ensuring  the 
safety  of  a  drinking  water  supply  is  suggested.  The 
types  of  social  relationships  and  support  systems 
which  may  aid  contemporary  water  resource  plan- 
ners in  their  decision  processes  are  recommended. 
(Cremmins-AEPCO) 
W88-10087 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

For  primary  bibliographic  entry  see  Field  4B. 
W88-08976 


STANDARDIZED  SYSTEM  FOR  EVALUATING 
WASTE-DISPOSAL  SITES, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-08981 


PROCEEDINGS  OF  THE  FIRST  NATIONAL 
OUTDOOR  ACTION  CONFERENCE  ON  AQUI- 
FER RESTORATION,  GROUND  WATER  MON- 
ITORING AND  GEOPHYSICAL  METHODS. 

Las  Vegas,  Nevada.  May  18-21,  1987.  Sponsored 
by  The  Association  of  Ground  Water  Scientists 
and  Engineers.  National  Water  Well  Association, 
Dublin,  OH.  1987.  657  p. 

Descriptors:  'Symposium,  'Conferences,  'Water 
pollution  treatment,  'Aquifers,  'Groundwater 
management,  'Groundwater  pollution,  Monitoring 
wells,  Sampling  devices,  Remote  sensing,  Ground- 
water, Geophysics,  Groundwater  monitoring. 

The  First  National  Outdoor  Action  Conference  on 
Aquifer  Restoration,  Groundwater  Monitoring  and 
Geophysical  Methods  was  held  in  Las  Vegas,  NV 
in  May  1987.  The  meetings  were  intended  to  be  a 
definitive  groundwater  education  program  featur- 
ing outdoor  demonstrations  and  workshops  involv- 
ing techniques  and  equipment  used  throughout  the 
industry.  The  meetings  were  divided  into  9  ses- 
sions covering  the  following  topics:  aquifer  resto- 
ration (remediation  of  petroleum  hydrocarbons 
and  other  contamination  and  case  histories); 
groundwater  monitoring  (sampling  and  analysis 
monitoring  well  design),  and  monitoring  well  drill- 
ing); unsaturated  zone  monitoring  and  sampling; 
and  geophysics  (utilizing  seismic  and  gravity  tech- 
niques for  groundwater  investigations,  remote 
sensing  techniques  for  groundwater  investigations, 
and  utilizing  magnetic,  electromagnetic,  and  resis- 
tivity techniques  for  groundwater  investigations). 
(See  W88-08992  thru  W88-09028)  (Alexander- 
PTT) 
W88-08991 


INNOVATIVE  BIOLOGICAL  TREATMENT  OF 
CONTAMINATED  GROUNDWATER, 

DETOX,  Inc.,  Dayton,  OH. 
E.  K.  Nyer. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  3-17.  7  fig. 

Descriptors:  'Water  pollution  treatment,  'Biologi- 
cal treatment,  'Organic  compounds,  'Groundwat- 
er pollution,  'Water  treatment  facilities,  'Water 
treatment,  'Aquifers,  Groundwater  management, 
Aerobic  conditions,  Anaerobic  conditions,  Ke- 
tones, Acetone,  Phenol,  Detox  Bioreactors, 
Groundwater. 

Biological  treatment  is  a  proven  process  for  the 
destruction  of  organic  chemicals.  More  than  99% 
of  all  known  organic  compounds  can  be  treated  by 
biological  systems.  The  main  advantages  of  biolog- 
ical treatment  are  that  it  is  relatively  inexpensive. 
The  main  disadvantage  of  biological  treatment  is 
that  it  has  to  run  continuously,  24  hours  per  day,  7 
days  per  week.  The  basics  of  a  biological  reaction 
are  the  same  no  matter  where  the  reaction  is  taking 
place.  Bacteria  in  the  vessel  consume  the  organics 
in  the  water,  they  use  as  a  food  source  to  provide 
energy  and  building  blocks  for  new  bacteria.  In 
addition  to  the  organics  in  the  water,  the  reaction 
requires  oxygen  (for  an  aerobic  reaction),  and  nu- 
trients, primarily  NH3  and  P04.  The  byproducts 
of  the  reaction  are  C02,  H20,  and  new  bacteria. 
The  bacteria  require  the  correct  environment  for 
maximum  growth.  The  temperature  must  be  main- 
tained between  50  F  and  105  F,  with  the  best 
results  found  between  65  F  and  90  F.  The  pH  must 
be  maintained  between  6  and  9.  This  corresponds 
to  most  discharge  requirements,  and  normally  does 
not  present  a  problem.  High  concentrations  of 
toxic  or  inhibitory  compounds  must  not  be  present. 
These  compounds  can  be  inorganic  or  organic  in 
nature.  Case  histories  are  given  for  three  examples 


of  the  Detox  L-series  design  of  above-ground  bior- 
eactor.  These  three  plants  treat  organic  carbons, 
phenol,  methyl  ethyl  keton,  and  acetone  and  proc- 
ess from  22,000  -  350,000  gal/day.  (See  also  W88- 
08991)  (Alexander-PTT) 
W88-08992 


SMALL  SCALE  WATER  TREATMENT  SYS- 
TEMS FOR  REMEDIATING  CONTAMINATED 
GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
P.  D.  Kuhlmeier. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  19-36.  4  fig,  5  tab,  13  ref. 

Descriptors:  'Water  pollution  treatment,  'Biologi- 
cal treatment,  'Groundwater  pollution,  'Ground- 
water management,  'Water  treatment,  'Water 
treatment  facilities,  'Organic  compounds,  Primary 
wastewater  treatment,  Secondary  wastewater 
treatment,  Tertiary  wastewater  treatment, 
Wastewater,  Groundwater,  In  situ  treatment,  Esti- 
mating, Cost  analysis. 

Development  of  comprehensive  low  to  moderate 
flow  on-site  treatment  systems  for  aquifer  restora- 
tion has  seen  a  dramatic  surge  in  popularity  within 
recent  years.  Although  still  representing  less  than  2 
percent  of  operating  water  treatment  plants,  haz- 
ardous chemical  removal  from  groundwater  could 
exceed  10  percent  of  all  operating  systems  by  the 
mid  1990s.  To  date  three  out  of  every  four  remedi- 
al on-site  groundwater  treatment  systems  use  phys- 
ical/chemical processes  only,  primarily  due  to  the 
perceived  high  operation  and  maintenance  costs 
associated  with  biological  treatment  and  the  wide 
range  of  compounds  that  are  amenable  in  some 
form  to  physical/chemical  removal.  This  trend 
appears  to  be  reversing  itself  however  as  in-situ 
biological  methods  are  starting  to  be  accepted  by 
state  regulatory  agencies.  Unit  processes  employed 
to  pretreat  contaminated  groundwater  for  POTW 
discharge  include,  fine  screens,  pH  adjustment, 
flow  mixing,  floculation,  coagulation,  precipita- 
tion, clarification,  and  primary  filtration.  Second- 
ary biological  unit  processes  include  activated 
sludge,  trickling  filters,  and  rotating  biodisks.  Ter- 
tiary units  that  are  frequently  used  include  activat- 
ed carbon  filtration  and  high  temperature  air  strip- 
ping. The  focus  of  this  paper  is  to  present  the 
various  types  of  complex  wastestreams  that  may  be 
handled  through  on-site  semi-portable  treatment 
plants  and  the  costs  associated  with  these  systems. 
Three  field  applications  in  situ  treatment,  biologi- 
cal treatment,  secondary  physical/chemical  treat- 
ment are  presented  and  treatment  cost  estimating  is 
discussed.  (See  also  W88-08991)  (Author's  ab- 
stract) 
W88-08993 


DRAWDOWN  IMPACTS  IN  DENSE  NON- 
AQUEOUS PHASE  LIQUIDS, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 

K.  Schmidtke,  E.  McBean,  and  F.  Rovers. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  39-51.  3  fig,  4  tab. 

Descriptors:  'Water  pollution  treatment,  'Aquifer 
management,  'Cleanup,  'Hydraulic  containment, 
•Non-aqueous  phase  liquids,  'Chlorinated  hydro- 
carbons, 'Organic  compounds,  'Groundwater  pol- 
lution, 'Groundwater  management,  'Aquifers, 
Design  criteria,  Design  standards,  Monitoring 
wells,  Hydraulic  conductivity,  Permeability  coeffi- 
cient, Fluid  mechanics,  Hydrodynamics,  Hydrolo- 
gy, Groundwater,  Drawdown,  Cooper-Jacob 
method. 

A  recently-completed  field  program  to  collect  data 
for  the  evaluation  of  design  criteria  for  the  hydrau- 
lic containment  and  removal  of  dense  non-aqueous 
phase  liquids  (DNAPL)  and  aqueous  phase  liquids 
(APL)  is  described.  The  Cooper-Jacob  method  is 
utilized  to  estimate  the  aquifer  transmissivity  and 


storage  coefficient.  Estimates  of  hydraulic  conduc 
tivity  and  permeability  from  drawdown  data  foi 
DNAPL  and  APL  are  derived  to  indicate  how  th« 
relationships  based  on  fluids  principles  may  bf 
successfully  employed  for  design  of  recovery  sys- 
tems. (See  also  W88-08991)  (Author's  abstract) 
W88-08994 


HYDROCARBON  RECOVERY  PUMP  FOF 
LOW  TRANSMISSIVITY  AQUIFERS, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM 
C.  A.  J.  Schleyer,  and  R.  T.  Hicks. 
IN:  Proceedings  of  the  First  National  Outdooi 
Action  Conference  on  Aquifer  Restoration 
Ground  Water  Monitoring  and  Geophysical  Meth 
ods.  National  Water  Well  Association,  Dublin 
OH.  1987.  p  53-65.  6  fig. 

Descriptors:  'Water  pollution  treatment,  'Clean 
up,  'Aquifer  management,  'Pumps,  'Fuel  spills 
'Groundwater  pollution,  Groundwater  mangae 
ment,  Monitoring  wells,  'Groundwater  monitor 
ing,  Aquifers,  Economic  aspects,  Design  criteria 
Design  standards,  Groundwater,  Fuel. 

A  20,000  gallon  diesel  fuel  leak  at  an  oil  refiner; 
created  what  appeared  to  be  a  typical  produc 
plume  which  could  be  removed  by  a  2-pump  prod 
uct  recovery  method.  Test  pumping  of  the  recov 
ery  well,  however,  revealed  a  transmissivity  of  12( 
gpd/ft.  At  a  rate  of  0.88  gpm  the  well  was  pumpec 
dry,  while  the  product  remained  in  the  unsaturate! 
zone.  A  special  pump  was  designed  based  on  thi 
characteristics  of  the  aquifer  and  the  produc 
plume.  The  pump  is  an  air-operated  cylindrica 
device  which  fills  from  the  top  under  the  influenci 
of  gravity  and  empties  only  when  full.  The  pump  i 
set  in  the  well  beneath  the  product/water  tabl 
interface  at  a  specified  level  and  removes  an; 
product  floating  on  the  water  plus  enough  water  t< 
maintain  a  drawdown  in  the  well.  In  a  low  yiek 
well  it  will  operate  intermittently  as  required 
without  any  unnecessary  cycling.  Low  cost  anc 
easy  constructability  from  readily  available  compo 
nents  were  primary  objectives  of  the  pump  design 
The  unit  requires  compressed  air  at  about  50  ps 
and  12  to  24  volts  AC/DC  for  operation,  and  has  i 
capacity  of  about  1  gpm  at  60  feet  of  head.  Th 
cost  of  materials  and  components  for  a  pump  o 
this  type,  including  the  control  box,  is  less  thai 
$300;  and  the  cost  of  manufacture  will  vary  but  i 
estimated  at  $200.  This  is  considerably  less  expen 
sive  than  commercially  available  models.  (See  alsi 
W88-08991)  (Author's  abstract) 
W88-08995 


GROUND  WATER  MONITORING  AND  MITI 
GATION  EFFORTS  AT  AN  INACTIVE  TAIL 
INGS  POND  IN  NORTHWEST  MONTANA, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-08996 


AMMONIA  AND  NITRATE  MIGRATIOr 
FROM  THE  VADOSE  ZONE  TO  THI 
GROUND  WATER  SYSTEM:  CONTAINMEM 
RECOVERY,  AND  NATURAL  RESTORATION 

In-Situ,  Inc.,  Laramie,  WY. 

A.  C.  Bumb,  C.  R.  McKee,  S.  C.  Way,  J.  T. 

Drever,  and  J.  C.  Halepaska. 

IN:   Proceedings  of  the  First  National  Outdoo 

Action     Conference     on     Aquifer     Restoration 

Ground  Water  Monitoring  and  Geophysical  Meth 

ods.    National   Water   Well   Association,   Dublir 

OH.  1987.  p  95-123.  16  fig,  8  tab,  17  ref,  append 

Descriptors:  'Water  pollution  treatment,  'Industri 
al  wastes,  'Ammonia,  'Nitrates,  'Aquifers 
•Groundwater  pollution,  'Groundwater  manage 
ment,  Groundwater  monitoring,  Monitoring  well! 
Organic  compounds,  Leachates,  Drinking  watei 
Case  studies,  Groundwater,  Monitoring,  Fertta 
ers,  Model  studies,  Anisotropy,  Groundwate 
movement. 

The  manufacturing,  packaging,  transportation,  an 
storage  of  fertilizer  in  the  past  has  resulted  in  losse 
to  the  groundwater.  Frequently  these  losses  leac 
into  the  groundwater  system  at  a  rate  described  b 
first-order    kinetics.    At    a    fertilizer    plant    sit< 
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groundwater  sampling  was  used  to  determine  the 
rate  constant.  Using  the  rate  constant,  the  total 
amount  of  ammonia  and  nitrate  in  the  groundwater 
was  calculated.  The  calculated  amount  was  in 
good  agreement  with  borehole  sampling  estimates, 
and  an  analytical  model  was  then  used  to  calculate 
the  time  required  to  pump  out  the  ammonia-  and 
nitrate-contaminated  groundwater  so  that  natural 
restoration  due  to  groundwater  flow  could  take 
Dver  together  with  ground  water  adsorption  (am- 
monia only)  and  dispersion  in  order  to  lower  prod- 
uct values  offsite  to  drinking  water  standards.  The 
analytical  solution  incorporates  the  time-dependent 
source  function  and  allows  for  dispersion  including 
anisotropic  effects.  (See  also  W 8 8-008991)  (Au- 
thor's abstract) 
W88-08997 


CONTROL  OF  GROUND  WATER  CONTAMI- 
NATION IN  AN  ALLUVIAL  FAN  AQUIFER  BY 
*  DUAL  HYDRAULIC  BARRIER, 

Stauffer  Chemical  Co.,  Richmond,  CA. 
L.  E.  Hall. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
3round  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
3H.  1987.  p  125-142.  11  fig,  1  tab,  4  ref. 

Descriptors:  'Interception  wells,  'Water  pollution 
reatment,  'Alluvial  fans,  'Cleanup,  'Aquifer  man- 
igement,  'Groundwater  pollution,  'Groundwater 
nanagement,  Groundwater  monitoring,  Monitor- 
ng  wells,  Aquifers,  Anisotropy,  Hydraulic  con- 
luctivity,  Permeability  coefficient,  Nevada, 
jroundwater  movement,  Groundwater  recharge, 
iydrodynamics,  Hydrology,  Water  quality,  Case 
tudies,  Groundwater,  Caliche. 

jroundwater  remedial  action  programs  in  the  allu- 
'ial  fan  aquifers  of  the  Basin  and  Range  are  com- 
>licated  by  anisotropic  conditions,  variable 
jroundwater  gradients,  and  the  local  occurrence  of 
:aliche.  At  a  site  in  southern  Nevada,  contaminat- 
:d  groundwater  was  found  to  be  migrating 
hrough  an  alluvial  aquifer  occupying  a  buried 
channel  system.  A  field  investigation  program  de- 
ermined  that  groundwater  gradients  on  the  site 
anged  from  0.2  to  5.7  feet/100,  permeabilities 
anged  from  20  to  2,250  gpd/ft,  saturated  thickness 
anged  from  0  to  30  feet  and  caliche  was  locally 
>resent  at  thicknesses  of  up  to  16  feet.  Secondary 
>ermeability  in  the  form  of  voids  in  the  caliche 
illowed  the  rapid  movement  of  groundwater 
inder  local  steep  gradients.  A  remedial  action  pro- 
jram  was  initiated  using  the  intercept  method  of 
he  basis  of  ease  of  construction  and  flexibility  in 
yell  ocation,  as  well  as  gaining  the  hydraulic  bene- 
it  of  the  recharge  of  groundwater  while  remaining 
vithin  regulatory  guidelines.  The  dual  hydraulic 
larrier  consists  of  a  line  of  intercept  wells  with  a 
echarge  area  located  downgradient  of  the  inter- 
cept wells.  Operation  of  the  remedial  action  pro- 
;ram  began  in  December  1983.  Water  quality 
lowngradient  of  the  system  has  improved  dramati- 
cally. Within  the  more  permeable  areas,  contami- 
lant  concentrations  have  declined  by  3  to  4  orders 
if  magnitude.  In  less  permeable  areas,  contaminant 
evels  have  declined  from  44  to  98%  of  pre-startup 
concentrations.  Thus,  it  is  seen  that  the  dual  hy- 
Iraulic  barrier  concept  can  effectively  control  the 
low  of  contaminated  groundwater  in  anisotropic 
Jluvial  fan  aquifers.  (See  also  W88-08991)  (Au- 
hor's  abstract) 
V88-08998 


REMEDIATION  OF  HYDROCARBON  CON- 
fAMINATION  WITHIN  TRENCH-FILL  MATE- 
RIALS ASSOCIATED  WITH  A  48-INCH 
VATER  MAIN, 

VESTEC  Services,  Inc.,  San  Diego,  CA. 

•  C.  Herwig,  and  G.  A.  Splawn. 

N:  Proceedings  of  the  First  National  Outdoor 

^ction     Conference     on     Aquifer     Restoration, 

.wound  Water  Monitoring  and  Geophysical  Meth- 

|ds.   National   Water   Well   Association,   Dublin, 

)H.  1987.  p  143-155.  3  fig,  1  tab,  1  ref. 

Jescriptors:  'Water  pollution  treatment,  'Clean- 
ip.  'Water  mains,  'Fuel  spills,  'Hydrocarbons, 
Groundwater  pollution,  'Groundwater  manage- 


ment, Groundwater  monitoring,  Monitoring  wells, 
Organic  compounds,  Case  studies,  Groundwater. 

During  construction  of  a  water  pumping  station, 
approximately  2000  gallons  of  contaminated  hy- 
drocarbon product  were  encountered  within  a 
manhole  vault  associated  with  a  48-inch  water 
supply  main  located  in  the  center  of  a  major  thor- 
oughfare. Borings  and  monitor  wells  completed  in 
the  vicinity  indicated  that  the  hydrocarbon  con- 
taminant was  situated  primarily  in  a  300-  to  400- 
foot  linear  section  of  trench-fill  materials  associat- 
ed with  the  water  main.  Small  amounts  had  also 
seeped  into  the  surrounding  limestone  beds.  The 
presence  of  the  hydrocarbon  contaminant  created 
a  hazardous  situation  which  prevented  completion 
of  a  tie-in  to  the  water  main.  An  extraction/injec- 
tion circulation  cell  was  established  in  the  vicinity 
of  the  tie-in  area  to  remove  the  surficial  hydrocar- 
bon product  and  to  flush  water  containing  dis- 
solved gasoline  components  from  the  trench  by 
means  of  a  series  of  small-diameter  well  points. 
Following  completion  of  tie-in  construction,  reme- 
diation of  the  remainder  of  the  trench  system  was 
conducted  by  gradually  moving  the  extraction/ 
injection  circulation  cell  through  the  entire  length 
of  the  contaminated  portions  of  the  trench.  The 
groundwater  treatment  system  utilized  during  this 
project  included  both  a  tank  separation  process 
and  air  stripping  that  reduced  contaminant  concen- 
trations in  the  effluent  water  by  90  to  97  percent. 
All  surficial  hydrocarbon  product  was  removed  by 
this  procedure  and  the  dissolved  gasoline  constitu- 
ents within  the  water  occupying  the  trench  were 
reduced  significantly.  (See  also  W88-08991)  (Au- 
thor's abstract) 
W88-08999 


GROUND  WATER  SAMPLING:  ADDRESSING 
THE  TURBULENT  INCONSISTENCIES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09004 


ROLE  OF  AMBIENT  GROUND  WATER  MONI- 
TORING IN  STANDARD  SETTING  AND 
GROUND  WATER  PROTECTION  STRATEGY 
DEVELOPMENT  IN  MINNESOTA, 

Minnesota   Pollution   Control   Agency,    St.    Paul. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09005 


NUMERICAL  EVALUATION   OF  MONITOR- 
ING WELL  DESIGN, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09006 


USE  OF  GROUND  WATER  TRACER  DURING 
WELL  INSTALLATION, 

Woodward-Clyde  Consultants,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09007 


COMMENTS  ON  EPA'S  EFFLUENT  LIMITA- 
TION GUIDELINES  FOR  THE  NONFERROUS 
METALS  MANUFACTURING  INDUSTRIES. 

JACA  Corp.,  Fort  Washington,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09029 


SUPERFUND:  CIVILIAN  FEDERAL  AGEN- 
CIES SLOW  TO  CLEAN  UP  HAZARDOUS 
WASTE. 

General  Accounting  Office,  Washington,  DC.  Re- 
sources, Community  and  Economic  Development 
Div. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09053 


RISK  ASSESSMENT  UNDER  THE  REVISED 
NATIONAL  CONTINGENCY  PLAN  OF  SU- 
PERFUND, 

Kirkland  and  Ellis,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 


Water  Quality  Control — Group  5G 

W88-09057 


CASE    STUDIES    OF    HAZARDOUS    WASTE 

PROBLEMS  IN  LOUISIANA, 

Louisiana    Dept.    of   Natural    Resources,    Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09058 


SAFETY   EVALUATION   OF  PESTICIDES   IN 
GROUND  WATER, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09112 


RISK  ASSESSMENT  APPROACHES  FOR 
GROUND  WATER  CONTAMINATION  BY  PES- 
TICIDES AND  OTHER  ORGANIC  SUB- 
STANCES, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Environmental  Criteria  and  Assessment 
Office. 

J.  F.  Stara,  J.  Patterson,  and  M.  L.  Dourson. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  445-461,  1  fig,  4  tab,  28  ref. 

Descriptors:  'Pesticides,  'Water  quality  standards, 
'Water  quality,  'Water  quality  control,  'Ground- 
water, 'Risk  assessment,  'Safety,  'Organic  com- 
pounds, 'Groundwater  pollution,  Evaluation,  Tox- 
icity, Risks,  Environmental  Protection  Agency, 
Hazards,  Human  diseases,  Mathematical  equations. 

The  Environmental  Criteria  and  Assessment  Office 
in  Cincinnati  (ECAO-Cin)  of  the  U.S.  Environ- 
mental Protection  Agency  (EPA)  has  been  prepar- 
ing health  risk  assessment  documentation  and  de- 
veloping methods  useful  for  assessment  of  health 
hazards  for  single  chemical  chronic  exposure  for 
several  years.  In  addition,  ECAO-Cin  has  been 
instrumental  in  developing  new  and  improving  ex- 
isting methods  for  health  risk  assessments  of  toxi- 
cants and  mixtures  of  toxic  chemicals.  These  meth- 
odologies are  used  to  derive  'acceptable  intakes' 
for  systemic  toxicants  or  'risk  specific  intakes'  for 
carcinogens.  Sufficient  data  are  needed  in  order  to 
develop  a  satisfactory  program  for  assessment  of 
the  human  health  risks  associated  with  groundwat- 
er contamination  by  pesticides  and  other  organic 
and  inorganic  pollutants.  These  data  should  in- 
clude the  types  and  concentrations  of  pollutants 
present,  the  potential  and  extent  of  exposure  of  the 
population  at  risk,  and  the  toxicity  data  base  on  the 
individual  chemicals  or  their  mixtures.  (See  also 
W88-09089)  (Author's  abstract) 
W88-09113 


INDUSTRY    PERSPECTIVE    ON    PESTICIDE 
AND  GROUND  WATER  LEGISLATION, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09114 


GROUND  WATER  REGULATIONS:  IMPACT, 
PUBLIC  ACCEPTANCE,  AND  ENFORCE- 
MENT, 

Wisconsin  Dept.  of  Agriculture,  Madison.  Trade 

and  Consumer  Protection. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09115 


GROUND  WATER  CONTAMINATION  BY 
TOXIC  SUBSTANCES:  A  CALIFORNIA  AS- 
SESSMENT, 

California  State  Water  Resources  Control  Board, 
Scaramento.  Pollutant  Investigations  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09116 


TWO    GROUND    WATER    CONTAMINATION 
PROBLEMS:  CASE  STUDIES, 

New  York  State  Dept.  of  Health,  Albany.  Bureau 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

of  Toxic  Substance  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09117 


EMERGING  ROLE  OF  PESTICIDE  REGULA- 
TION IN  FLORIDA  DUE  TO  GROUND  WATER 
CONTAMINATION, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09118 


CONSDDERING  PESTICIDE  POTENTIAL  FOR 
REACHING  GROUND  WATER  IN  THE  REGIS- 
TRATION OF  PESTICIDES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Pesticide  Programs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09119 


QUALITY    ASSURANCE    FOR   A   MEASURE- 
MENT PROGRAM, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09126 


PROCEEDINGS  OF  THE  THIRD  NATIONAL 
SYMPOSIUM  ON  AQUIFER  RESTORATION 
AND  GROUND-WATER  MONITORING. 

National  Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09129 


NECESSARY  INVOLVEMENT  AND  RESPON- 
SIBILITY OF  SEPARATE  ENTITIES  IN  PLAN- 
NING AND  PERFORMANCE  OF  AQUIFER 
RESTORATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09130 


FmST  EPA  SUPERFUND  CUTOFF  WALL: 
DESIGN  AND  SPECIFICATIONS, 

Goldberg-Zoino  and  Associates,  Inc.,  Newton 
Upper  Falls,  MA. 

J.  E.  Ayres,  D.  C.  Lager,  and  M.  J.  Barvenik. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington, OH.  1983.  p  13-22,  7  fig,  1  tab. 

Descriptors:  "Cutoffs  walls,  'Backfill,  "Walls, 
*Bentonite,  "Earthworks,  "Leachates,  "Water  pol- 
lution control,  "Slurries,  Design  standards,  Con- 
struction, Capping,  Seismic  properties,  Barriers, 
New  Hampshire,  Construction  methods,  Quality 
control,  Monitoring,  Excavation,  Hydraulic  con- 
ductivity. 

Cutoff  walls,  which  are  being  considered  as  a 
remedial  tool  for  containment  of  leachates  at  sever- 
al of  the  U.S.  EPA's  priority  uncontrolled  hazard- 
ous waste  sites,  generally  take  on  several  forms. 
The  design  inputs  and  specifications  described  in 
this  paper  focus  primarily  on  soil-bentonite  back- 
filled walls,  and  are  taken  from  an  investigative 
study  completed  and  submitted  to  the  EPA  by 
private  consultants  in  July  1981.  The  wall  was 
planned  for  the  Gilson  Road  uncontrolled  hazard- 
ous waste  site,  Nashua,  New  Hampshire.  The  con- 
struction involved  containment  and  capping  of 
80,000  sq  m  (20  acres),  including  about  20,000  sq  m 
(204,000  sq  ft)  of  slurry  wall  ranging  in  depth  from 
10  to  33  m  (30  to  1 10  ft).  Design  inputs  included 
additional  field  investigations,  including  test  bor- 
ings at  60  m  intervals  plus  continuous  seismic 
profile  along  the  wall  alignment;  laboratory  testing 
including  gradation  tests  of  on-site  soils  and  hy- 
draulic conductivity  tests;  updated  water  quality 
information  obtained  during  ongoing  monitoring 
programs.  Specifications  are  listed  for  the  grada- 
tion and  materials  used  for  the  backfill,  hydraulic 
conductivity,  required  depth  of  trench,  excavation 
methods,  and  required  tools.  The  backfill  design 
mix  incorporated  both  silt-size  material  and  ben- 
tonite  to  reduce  the  hydraulic  conductivity  of  the 
mix.  Fine  sands  were  added  to  reduce  the  amount 


of  costly  bentonite  needed  and  to  allow  easy 
mixing  with  the  dry  bentonite.  The  use  of  the  fines 
also  reduced  the  hydraulic  conductivity  of  the  mix 
to  about  .00005  cm/sec.  Sieve  testing  indicated 
that  the  average  percent  of  fines  actually  achieved 
was  33  percent.  The  slurry  trench  at  the  site  was 
excavated  to  depths  up  to  22m.  Geologic  condi- 
tions required  that  the  wall  be  constructed  through 
all  the  soil  deposits  to  the  top  of  the  less  permeable 
bedrock.  Quality-control  testing  included  pH  and 
hardness  of  water,  additives  introduced  into  the 
slurry,  the  bentonite  itself,  and  the  backfill  mix  just 
prior  to  placement.  Short-term  verification  testing 
centered  around  sampling  of  the  in-place  wall. 
Long-term  verifications  evaluated  the  resistance  of 
the  wall  to  chemical  degradation.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09131 


ENVIROWALL  VERTICAL  CUTOFF  BAR- 
RIER 

S.  V.  Arlotta,  G.  W.  Druback,  and  N.  Cavalli. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National  Water  Well   Association,   Wor- 
thington, OH.  1983.  p  23-27.  6  fig. 

Descriptors:  "Water  pollution  treatment,  "Water 
pollution  control,  "Cutoff  walls,  "Water  pollution 
treatment,  "Water  pollution  control,  "Barriers, 
"Linings,  "Slurries,  "Backfills,  "Construction,  Per- 
meability, Porous  media,  Polyethylene,  New 
Jersey,  Bentonite,  Dewatering,  Excavation, 
Trenches,  Sand. 

The  Envirowall  cutoff  is  a  hybrid  cutoff  wall, 
constructed  with  high-density  polyethylene 
(HDPE)  and  sand  backfill,  installed  with  the  slurry 
trench  construction  method.  Its  concept  and  con- 
struction methodology  were  demonstrated  during 
a  full-scale  construction  test  in  New  Brunswick, 
New  Jersey  in  1982,  to  demonstrate  its  feasibility 
under  difficult  conditions.  A  one  hundred-mil 
HDPE  sheet  is  used  to  form  an  envelope  which 
lines  the  walls  of  an  excavated  trench.  The  benton- 
ite slurry  used  during  construction  keeps  the 
trench  stable  for  placement  of  the  HDPE  sheet  and 
sand  backfill.  The  sand  backfill  serves  as  a  ballast 
and  provides  an  internal,  porous  medium  for  moni- 
toring seepage.  The  Envirowall  cutoff  has  several 
advantages  when  used  as  a  vertical  barrier.  The 
HDPE  envelope  provides  a  stable,  low-permeabil- 
ity (10  to  the  minus  12th  power  cm/sec)  membrane 
and,  when  installed  in  the  trench,  provides  im- 
proved resistance  to  permeation  and  low  overall 
permeability  for  the  cutoff  system.  The  slurry 
trench  construction  method  allows  installation  of 
the  Envirowall  cutoff  in  areas  with  difficult  site 
conditions.  The  bentonite  slurry  used  in  the  con- 
struction of  the  cutoff  maintains  the  stability  of  the 
trench  during  the  installation  of  the  Envirowall 
cutoff  HDPE  envelope.  In  the  case  where  the 
waste  is  very  aggressive  toward  the  bentonite  filter 
cake  and  HDPE  such  that  the  integrity  of  the 
membrane  is  reduced  considerably,  the  sand 
medium  with  withdrawal  wells  or  well  points  sim- 
ulates the  control  structure  for  dewatering.  This  is 
especially  beneficial  where  existing  soil  conditions 
at  the  site  are  not  conducive  for  establishing  an 
efficient  pumping  system  for  withdrawal.  (See  also 
W88-09129)  (Friedmann-PTT) 
W88-09132 


ISOLATION  OF  CONTAMINATED  GROUND 
WATER  BY  SLURRY-INDUCED  GROUND 
DISPLACEMENT, 

T.  P.  Brunsing,  and  J.  Cleary. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground- Water  Moni- 
toring.   National   Water   Well   Association,   Wor- 
thington, OH.  1983.  p  28-36,  7  fig,  4  ref. 

Descriptors:  "Groundwater  pollution,  "Ground- 
water management,  "Leaching,  "Water  pollution 
control,  "Barriers,  "Construction,  "Groundwater 
barriers,  Slurries,  Injection  wells,  Soil,  Bentonite, 
Florida,  Block  displacement. 

Groundwater  supplies  throughout  the  United 
States  are  threatened  by  leaching  and  migration  of 
contaminants.  A  technique  referred  to  as  'block 
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displacement'  has  been  developed  for  completi 
isolation  of  large  tracts  of  contaminated  ground 
The  block  diplacement  process  is  composed  o 
separate  bottom  barrier  and  perimeter  barrier  con 
struction  processes.  The  bottom  barrier  construe 
tion  is  accomplished  by  propagating  horizonta 
separations  from  a  series  of  injection  wells.  A  soil 
bentonite  slurry  is  pumped  into  these  wells  at  lov 
pressure  opening  the  separation  and  forming 
barrier.  In  the  process,  the  ground  is  displace! 
upward  by  an  amount  corresponding  to  the  thick 
ness  of  the  final  barrier  placed.  Block  displacemen 
enables  construction  of  a  thick  underground  flov 
barrier  without  excavation  of  the  space  occupie 
by  the  barrier.  Avoiding  such  excavation  can  be 
major  economic  advantage.  This  paper  describe 
the  construction  of  a  block  displacement  at  a 
EPA  Superfund  site  in  Whitehouse,  Florida,  in 
eluding  density  and  gel  strength  of  slurry  usee 
bottom  separation,  mini  displacement  test,  and  vei 
ification  of  barrier  continuity.  (See  also  W8J 
09129)  (Friedmann-PTT) 
W88-09133 


REMEDIAL  PROGRAMS  FOR  GROUNI 
WATER  SUPPLIES  CONTAMINATED  BY  GAS 
OLINE, 

W.  T.  Chaffee,  and  R.  A.  Weimar. 
IN:  Proceedings  of  the  Third  National  Symposiui 
on  Aquifer  Restoration  and  Ground-Water  Mon 
toring.   National   Water  Well  Association,   Wo 
thington,  OH.  1983.  p  39-46,  8  fig. 

Descriptors:  "Groundwater  pollution,  "Water  po 
lution  treatment,  "Cleanup  operations,  "Monito 
ing  wells,  "Water  pollution  treatment,  "Grouni 
water  management,  "Gasoline,  Plumes,  Monito 
ing,  Construction,  Pollutant  identificatio 
Aquifers,  Leakage,  Storage  tanks,  Wastewati 
treatment,  Waste  recovery. 

This  paper  discusses  programs  for  investigator 
and  cleaning  groundwater  supplies  contaminate 
by  gasoline.  The  programs  are  based  on  case  hist 
ries  of  two  gasoline  storage  tank  leaks  in  commur 
ties.  The  primary  techniques  for  determining  tl 
extent  and  movement  of  gasoline  are  describe 
and  include  monitoring  well  installation,  gasolii 
lens  detection,  and  contaminant  plume  detectio 
Small-diameter  wells,  1  1/2  to  2  in  inside  diamete 
are  generally  constructed  of  PVC  casing  ai 
screen  with  threaded  couplings.  In  determining  tl 
actual  gasoline  lens  thickness,  measurements  taki 
from  small-diameter  monitoring  wells  are  not  ace 
rate;  hence,  the  presence  of  gasoline  in  a  monitc 
ing  well  is  used  only  to  indicate  the  location  of  tl 
gasoline  lens  and,  therefore,  to  delineate  the  exte 
of  lens  movement.  Several  methods  can  be  used 
detect  the  plume,  including  measurement 
groundwater  dissolved  oxygen,  temperature,  n 
crobial  levels  and  organic  vapor.  Laboratory  an: 
ysis  for  various  hydrocarbons  provides  the  m< 
accurate  and  generally  the  most  expensive  methi 
of  measuring  and  locating  gasoline  plumes 
groundwater.  Gasoline  recovery  consists  of  i 
moval  of  as  much  free  product  as  possible  from  t 
aquifer.  Final  cleanup  plans  called  for  rehabili 
tion  of  the  contaminated  aquifer.  This  entail 
creation  of  a  small,  closed  system  within  the  aq> 
fer,  including  construction  of  an  inner,  shallc 
recirculation  cell  to  contain  and  remove  the  cc 
taminated  groundwater,  an  outer,  deeper  recircu 
tion  cell  to  provide  additional  containment,  and 
treatment  process  composed  principally  of  an  o 
water  separator,  an  air-stripping  tower  with  vap 
phase  recovery  and  two  GAC  vessels  connected 
series.  (See  also  W88-09129)  (Friedmann-PTT) 
W88-09134 


SUBSURFACE  HYDROCARBON  SPILL,  IDE 
TIFICATION  AND  RECOVERY, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09135 

TREATMENT  TECHNOLOGY  FOR  REMOV, 
OF  DISSOLVED  GASOLINE  COMPONEN 
FROM  GROUND  WATER, 

For  primary  bibliographic  entry  see  Field  5 
W88-09136 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


HYDROCARBON  CONTAMINATION  OF  CAR- 
BONATE AQUIFERS:  ASSESSMENT  AND 
ABATEMENT, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09137 


EVALUATION  OF  GROUND-WATER  CON- 
TAMINATION ASSOCIATED  WITH  THE  USE 
OF  ORGANIC  SOLVENTS  AT  ROMANSVILLE, 
PENNSYLVANIA, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09138 


TRICHLOROETHYLENE  OCCURRENCE  AND 
GROUND-WATER  RESTORATION  IN 

HIGHLY  ANISOTROPIC  BEDROCK:  A  CASE 
STUDY, 

SMC  Martin,  Inc.,  Valley  Forge,  PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09139 


USE  OF  ANALYTICAL  MODELS  FOR  EVALU- 
ATING CORRECTIVE  ACTIONS  AT  HAZARD- 
OUS WASTE  SITES, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7C. 
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TREATMENT  ALTERNATIVES  EVALUATION 
FOR  AQUIFER  RESTORATION, 

I  R.  Absalon,  and  M.  R.  Hockenbury. 
IN:  Proceedings  of  the  Third  National  Symposium 
mi  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
kington, OH.  1983.  p  98-104,  1  fig,  3  tab,  3  ref. 

Descriptors:  *Water  pollution  treatment,  'Ground- 
water pollution,  'Organic  compounds, 
'Wastewater  treatment,  'Cleanup  operations, 
'Water  quality  control,  'Wastewater  treatment, 
\quifer  management,  Design  criteria,  Air  strip- 
aing,  Adsorption,  Activated  carbon,  Activated 
iludge,  Remedies,  Hydrology,  Geology,  Organic 
:ompounds,  Chemical  engineering. 

Hie  treatment  of  contaminated  ground  water  has 
eceived  favorable  attention  in  recent  years  as  a 
•emedial  action  of  choice  for  many  situations.  This 
>aper  presents  the  methodology  for  one  such  treat- 
ment. This  methodology  requires  technical  input 
'rom  several  disciplines,  including  geology,  hy- 
Irology,  chemistry,  chemical  engineering,  water/ 
wastewater  treatment,  construction  and  treatment 
slant  operations.  The  treatment  alternatives  eval- 
lation  consists  of  five  sequential  phases:  problem 
dentification,  identification  of  treatment  alterna- 
tes, bench-  or  pilot-scale  treatability  studies, 
>rocess  design/detail  design,  and  construction/op- 
erations. The  results  presented  are  based  on  actual 
ield  experience.  Treatments  are  categorized  as 
>hysical,  chemical  or  physical/chemical,  biologi- 
:al,  and  residuals/supporting  processes.  Unit  proc- 
:sses,  their  capabilities  and  limitations  are  listed  for 
:ach  treatment  category.  Typical  ranges  of  key 
jrocess  design  criteria  used  to  achieve  desired 
>rganic  compound  removals  from  water  are:  for 
:arbon  adsorption,  contact  time  between  30  and  45 
ninutes  (empty  bed  volume)  and  a  hydraulic  load- 
ng  fo  2  to  4  gpm/sq  ft;  for  air  stripping,  10  to  80 
ef  air/gal,  downflow  packed  tower,  >  50  percent 
boding  velocity;  for  activated  sludge,  sludge  age 
10  to  30  days,  hydraulic  retention  >  24  hours.  (See 
ilso  W88-09129)  (Friedmann-PTT) 
V88-09141 


-IMITATIONS  IN  IMPLEMENTING  AQUI- 
FER RECLAMATION  SCHEMES, 

Schmidt  (Kenneth  D),  Fresno,  CA. 

C.  D.  Schmidt. 

N:  Proceedings  of  the  Third  National  Symposium 

>n  Aquifer  Restoration  and  Ground-Water  Moni- 

oring.    National   Water   Well   Association,   Wor- 

hington,  OH.  1983.  p  105-110. 

descriptors:  'Water  pollution  treatment,  'Water 
>ollution  control,  'Groundwater  pollution,  'Allu- 
'ial  aquifers,  'Arid  lands,  'Pumping,  'Case  stud- 
es,  'Cleanup  operations,  Leachates,  Evaluations, 


Assessments,  Legal  aspects,  Southwest,  Aeration 
zone,  California,  Land  use,  Pesticides,  Uranium, 
Wastewater  treatment,  Monitoring,  Regulation, 
Soil  contamination,  Vadose  water,  Hydrogeology. 

This  paper  discusses  some  of  the  less  widely  cited 
generic  aspects  of  problems  encountered  with  rec- 
lamation of  highly  prolific  alluvial  aquifers  in  the 
southwestern  United  States.  Case  histories  dis- 
cussed are  the  dibromochloropropane  area  south  of 
Fresno,  California,  an  industrial  plant  in  Central 
Valley,  California,  a  pollution  plume  at  a  uranium 
mill  in  the  Southwest,  and  leachate  found  beneath 
and  downgradient  of  a  landfill  in  the  San  Joaquin 
Valley.  The  author  cites  a  number  of  problems  that 
may  be  encountered  in  implementing  aquifer  recla- 
mation schemes  in  the  Southwest,  including:  (1) 
treatment  and  disposal  of  large  amounts  of  polluted 
water,  (2)  legal  constraints  on  ground-water  pump- 
age,  (3)  land  access  problems  for  monitor  and 
extraction  wells,  (4)  surrounding  hydrogeologic 
influences,  such  as  pumping  of  large-capacity  wells 
and  recharge  sources,  (5)  public  and/or  regulatory 
agency  pressure  to  act  quickly,  before  the  hydro- 
geologic  framework  is  sufficiently  understood,  (6) 
large  volumes  of  polluted  soil  and  geologic  materi- 
als that  cannot  be  feasibly  removed,  and  (7)  sub- 
stantial amounts  of  pollutants  in  the  vadose  zone. 
(See  also  W88-09129)  (Friedmann-PTT) 
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DESIGN,  OPERATION  AND  RESULTS  OF  A 
PILOT  PLANT  FOR  REMOVAL  OF  CON- 
TAMINANTS FROM  GROUND  WATER, 

Weston  (Roy.  F.)  Inc.,  Concord,  NH. 
B.  L.  Lamarre,  F.  J.  McGarry,  and  E.  L.  Stover. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington,  OH.  1983.  p  113-122,  9  fig,  5  tab. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Wastewater  treatment,  'Aquifer 
management,  'Chemical  treatement,  'Heavy 
metals,  'Cleanup  operations,  Case  studies,  Iron, 
Precipitation,  Air  stripping,  Pilot  plants,  Tempera- 
ture, Liming,  Chemical  pollution,  Hydrogen  ion 
concentration,  Lead,  Chromium,  Suspended  solids, 
Manganese,  Polymers,  Arsenic,  On-site  tests. 

Pilot-scale  treatability  studies  were  conducted  to 
develop  a  data  base  for  final  design  of  a  full-scale 
ground-water  treatment  system.  The  processes  pi- 
loted on-site  were  chemical  precipitation  for  re- 
moval of  iron,  manganese  and  heavy  metals  and 
high-temperature  air  stripping  (HTAS)  for  remov- 
al of  volatile  organics.  Removal  of  iron  and  man- 
ganese by  addition  of  lime  was  shown  to  be  the 
most  appropriate  chemical  addition  system  with  an 
optimum  pH  level  of  10.0  High  molecular  weight 
anionic  polymer  was  found  to  be  an  effective  floc- 
culant  aid  at  dosages  of  1  ppm.  Bench-scale  studies 
indicated  that  the  stripping  column  became  fouled 
very  rapidly  if  the  raw  ground  water  was  process 
through  it  without  first  removing  the  iron  and 
manganese,  which  were  at  levels  of  352  mg/L  and 
90  mg/L,  respectively.  Neutralization  of  the  over- 
flow from  the  clarifier  was  accomplished  with 
both  carbon  dioxide  and  sulfuric  acid.  Results 
showed  that  iron  removal  was  more  than  99  per- 
cent under  all  conditions  tested.  Its  concentration 
was  reduced  from  an  average  level  of  50.2  ppm  to 
an  average  of  0.28  ppm  for  a  99.4  percent  removal 
efficiency.  Manganese  removal  was  greater  than 
99.8  percent  at  pHs  of  10  and  11  and  at  polymer 
doses  of  0.5,  0.75  and  1.0  ppm.  Arsenic  removal 
was  95  percent,  total  chromium  86.7  percent  and 
lead  66.7  percent.  Total  suspended  solids  removal 
in  the  clarifier  showed  a  more  distinct  trend  than 
iron  and  manganese  removal.  Iron  and  manganese 
removal  efficiency  was  approximately  the  same  for 
pHs  of  10  and  11  and  at  polymer  doses  of  0.5,  0.75 
and  1.0  ppm.  Below  pH  10  manganese  removal 
efficiency  decreased.  Total  suspended  solids  re- 
moval decreases  with  pH  although  not  dramatical- 
ly. (See  also  W88-09129)  (Friedmann-PTT) 
W88-09143 


GROUND-WATER    DECONTAMINATION    AT 
THE  ROCKY  MOUNTAIN  ARSENAL, 

Rubel  and  Hager,  Inc.,  Tucson,  AZ. 


Water  Quality  Control — Group  5G 

D.  G.  Hager,  C.  E.  Smith,  C.  G.  Loven,  and  D.  W. 
Thompson. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  123-134,  13  tab,  4  fig. 

Descriptors:  'Water  pollution  treatment,  'Organic 
compounds  'Barriers,  'Aeration,  'Incineratikon, 
'Groundwater  pollution,  'Cleanup  operations, 
'Groundwater  barriers,  'Cutoff  walls,  'Slurries, 
'Wastewater  treatment,  Soil  contamination,  Chem- 
ical treatment,  Arsenals,  Weapons,  Wells,  Rocky 
Mountain  Arsenal,  Volatile  chemicals,  Gas  strip- 
ping. 

Rocky  Mountain  Arsenal  facilities  are  currently 
being  used  to  destroy  obsolete  weapons  and  mili- 
tary hardware.  These  activities  have  contaminated 
the  soil  and  ground  water  in  the  area.  The  Pro- 
gram of  Installation  Restoration  was  initiated  in 
1974,  to  deal  with  this  contamination.  The  con- 
taminated ground  water  is  being  contained  at  its 
northern  and  northwestern  boundaries  by  a  combi- 
nation of  hydraulic  and  slurry-wall  barriers.  The 
contained  water  is  extracted,  purified  by  granular 
activated  carbon  treatment  and  reinjected  into  the 
ground.  Ground  water  from  the  chemical  produc- 
tion area  was  studied  to  determine  treatment  proc- 
esses to  remove  both  organic  and  inorganic  con- 
taminants. Studies  have  been  conducted  on  the 
removal  of  volatile  organic  contaminants  via  dis- 
solved gas  stripping  and  packed  column  aeration. 
Incineration  of  off-gases  from  the  gas  stripping 
tests  was  also  evaluated.  The  study  conclusions 
were  (1)  dissolved  gas  stripping  techniques  em- 
ploying either  air  or  carbon  dioxide  removed  5 1  to 
73  percent  of  volatile  organics  found  in  water  from 
three  wells  in  the  chemical  production  area  using 
0.006  and  0.3  SCF  per  gallon,  respectively;  (2) 
incineration  of  the  volatile  chemicals  in  the  gas 
stripping  off-gases  destroyed  two-thirds  of  the  con- 
taminants using  a  temperature  of  1,400  F  and  a 
residence  time  of  29  seconds;  and  (3)  packed 
column  aeration  using  6.67  to  13.13  SCF  of  air  per 
gallon  of  water  removed  90  percent  or  more  of  the 
volatile  chemicals  with  the  exception  of  chloro- 
form from  the  three  wells  under  investigation.  (See 
also  W88-09129)  (Friedmann-PTT) 
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ASSESSMENT  OF  GROUND-WATER  CON- 
TAMINATION AND  REMEDIAL  ACTION  FOR 
A  HAZARDOUS  WASTE  FACILITY  IN  THE 
GULF  COAST, 

Ecology  and  Environment,  Inc.,  Kansas  City,  KS. 
P.  L.  Fitzwater,  C.  L.  Brassow,  and  C.  W.  Fetter. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  135-141,  3  fig,  1  tab,  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Hydro- 
geology,  'Hazardous  wastes,  'Land  disposal, 
'Groundwater  pollution,  'Cleanup  operations, 
'Seepage,  'Leachates,  'Construction  methods, 
Geohydrology,  Brackish  water,  Texas,  Linings. 

This  paper  describes  a  hydrogeologic  investigation 
and  subsequent  closure  plan  for  a  liquid  and  solid 
waste  pit  at  a  hazardous  waste  processing  and 
disposal  facility  located  in  the  Gulf  Coastal  plain 
south  of  Houston,  Texas.  Liquids  from  the  earthen 
pit  were  suspected  of  seeping  into  the  shallow 
ground  water,  which  is  locally  brackish.  Results  of 
the  hydrogeologic  investigation  and  the  closure 
plan  are  discussed.  Geometry  of  the  earthen  pit 
and  sampling  of  the  sludge  are  also  described.  The 
closure  plan  included  applying  a  vertical  surcharge 
to  the  waste  material  so  that  any  free  leachate  will 
be  squeezed  out  and  collected,  resulting  in  the 
waste  material  being  compressed.  The  construction 
process  included  skimming  off  and  removing  all 
free  liquid  from  the  surface  of  the  pit,  application 
of  a  permeable  geotextile  fabric  over  the  surface  of 
the  pit  to  act  as  support  for  the  initial  sand  pad, 
and  installation  of  an  upper  drain  around  the  pe- 
rimeter of  the  perimeter  of  the  ponds  to  collect 
leachate  coming  through  the  sand  blanket  as  a 
result  of  consolidation.  Sumps  were  installed  at 
regular  intervals  in  the  drain  where  pumping  out 
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could  be  carried  out.  (See  also  W88-09129)  (Fried- 

mann-PTT) 
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CONTAMINATED  GROUND-WATER  RECOV- 
ERY SYSTEM  ANALYSIS,  DESIGN  AND  CON- 
STRUCTION AT  A  WASTE  MANAGEMENT 
FACILITY  LOCATED  IN  A  GULF  COASTAL 
PLAIN, 

E.  R.  Underwood,  and  J.  C.  Thornton. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington,  OH.  1983.  p  142-148,  5  fig,  1  tab,  11  ref. 

Descriptors:  'Water  pollution  treatment, 
•Wastewater  recovery,  'Dewatering,  'Linings, 
•Groundwater  pollution,  'Cleanup  operations, 
•Dewatering,  'Waste  management,  Saline  water, 
Pumps,  French  drains,  Silt,  Reclaimed  water, 
Groundwater  models,  Simulation,  Aquifers,  Pump 
wells,  Depression  storage. 

A  shallow,  saline,  non-potable  saturated  zone  con- 
sisting of  silty  sand  was  slightly  contaminated 
under  a  waste  management  facility  when  a  pond 
liner  was  inadvertently  punctured  by  construction 
equipment  during  a  pond  cleaning  operation.  This 
paper  outlines  work  to  date  and  the  use  of  con- 
struction dewatering  techniques  in  renovation  of 
the  contaminated  zone.  The  paper  also  deals  with 
the  development  of  an  improved  groundwater 
model,  groundwater  simulation  and  evaluation  of 
various  corrective  actions.  A  submersible  pump 
ground-water  recovery  system  was  designed,  con- 
sisting of  29  pumping  wells,  for  the  purpose  of 
establishing  a  cone  of  depression  adequate  to  con- 
tain and  eventually  remove  ground  water  from  the 
contaminated  zone  to  an  evaporation  pond.  Pre- 
dicted quantities  of  recovered  water  were  estimat- 
ed at  between  one  and  five  million  gallons  per  year 
based  upon  the  range  of  estimated  permeabilities  of 
saturated  zone  materials  defined  during  well  instal- 
lation. It  was  determined  that  the  system  would  be 
greatly  improved  if  continuous  drawdown  at  the 
wells  could  be  maintained.  A  French  drain  with 
eductor  systems  was  installed  to  produce  a  more 
dramatic  cone  of  depression  at  a  faster  rate  due  to 
a  larger  surface  contact  with  the  saturated  zone 
than  individual  wells.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
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DETECTION,  CORRECTION  AND  RESTORA- 
TION OF  MINING  SOLUTIONS  IN  A  CON- 
FINED AQUIFER  AT  AN  IN  SITU  URANIUM 
MINE, 

J.  C.  Yelderman,  and  D.  L.  Durler. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National    Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  151-1613,  5  fig,  3  tab,  11  ref. 

Descriptors:  *Water  pollution  treatment,  •Ground- 
water pollution,  'Cleanup  operations,  'Mine  drain- 
age, 'Uranium,  'Groundwater  movement,  'Path 
of  pollutants,  Case  studies,  Leachates,  Vertical 
flow,  Trace  metals,  Mining  solutions,  Aquifer  man- 
agement, Recovery  wells,  Leaching  solutions,  Am- 
monia, Sulfates,  Texas,  Wells,  Lixiviant  solutions, 
Monitoring,  Excursions,  Molybdenum,  Metals. 

Potential  short-term  degradation  of  ground  water 
at  an  in  situ  uranium  mine  can  result  from  the 
lateral  or  vertical  migration  of  mining  solutions  (an 
excursion).  This  paper  (1)  documents,  through  a 
case  history,  a  migration  of  mining  solutions  into 
an  overlying  aquifer,  (2)  outlines  methods  of  moni- 
toring and  detection,  and  (3)  shows  the  type  of 
corrective  action,  including  cleanup.  The  mining 
process  involves  the  use  of  injection  and  recovery 
wells  selectively  screened  in  the  ore  horizon  such 
that  leaching  solutions  can  effectively  and  effi- 
ciently solubilize  uranium.  Typically,  an  alkaline- 
rich  oxidant  solution  (lixiviant)  is  injected  into  the 
zone  of  interest  through  injection  wells.  The  lixi- 
viant mobilizes  uranium,  molybdenum  and  other 
metals  that  are  withdrawn  by  submersible  pumps 
at  recovery  wells.  The  cleanup  described  in  this 
paper  occurred  at  the  Moser  Mine  in  south  Texas. 
The  excursion  was  detected  at  monitor  well  MS- 


301,  and  appeared  to  be  caused  by  nearby  highway 
1-178,  which  exhibited  communication  with  the 
shallow  aquifer  under  the  mine.  The  use  of  indica- 
tor parameters  at  the  Moser  Mine  worked  well  as 
high  values  of  electrical  conductance  and  sulfate 
often  warned  operators  of  excursions  before  am- 
monia and  trace  metals  appeared  to  confirm  the 
fluid  as  lixiviant.  During  correction  and  restora- 
tion, some  parameters  such  as  ammonia,  molybde- 
num and  uranium  took  longer  to  extract  due  to 
retardation.  The  ammonia  was  probably  retarded 
by  exchanging  with  Mg,  Ca,  K  or  Na  cations  on 
the  clays.  Results  showed  that  simple  restoration 
techniques  such  as  groundwater  sweep  can  be  suc- 
cessful in  restoring  groundwater  quality  values  to 
baseline  conditions  after  uranium  lixiviant  condi- 
tions. At  an  in  situ  solution  mine,  where  there  are 
hundreds  of  wells  that  may  be  the  cause  of  pollu- 
tion, it  is  of  utmost  importance  to  find  the  source 
of  pollution  and  take  corrective  measures  before 
cleanup  begins.  Proper  well  completion  can  help 
prevent  excursions  in  overlying  aquifers.  Large- 
diameter  monitor  wells  allow  for  multiple  use  in 
the  detection,  delineation  and  extraction  of  excur- 
sions in  confined  aquifers.  (See  also  W88-09129) 
(Friedmann-PTT) 
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LABORATORY  STUDIES  ON  NATURAL  RES- 
TORATION OF  GROUND  WATER  AFTER  IN 
SrrU  LEACH  URANIUM  MINING, 

N.  E.  Bell,  W.  J.  Deutsch,  and  R.  J.  Seme. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
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Descriptors:  *Water  pollution  treatment,  •Urani- 
um mining,  'Water  pollution  control,  'Ground- 
water pollution,  'Leaching  solutions,  'Uranium, 
'Pore  water,  Oxidation,  Hydrogen  ion  concentra- 
tion, Oxidation-reduction  potentials,  Lixiviant  solu- 
tions, Syulfates,  Iron,  Ions,  Aquifer  management, 
Oxidation,  Injection,  Waste  recovery. 

When  uranium  is  mined  using  the  in  situ  leach 
method,  a  leaching  solution  (lixiviant)  is  injected 
into  an  aquifer  containing  the  ore  zone  and  a 
uranium-rich  solution  (pregnant  lixiviant)  is  recov- 
ered and  processed  at  a  local  surface  facility.  This 
paper  describes  a  series  of  laboratory  experiments 
conducted  by  Pacific  Northwest  Laboratory  to 
investigate  the  potential  for  natural  restoration  of 
ground  water  in  aquifers  affected  by  mining  of 
uranium  with  in  situ  leach  methods.  Tests  included 
comparison  of  lixiviant  and  ground  water,  labora- 
tory batch  tests  to  determine  the  response  of  solu- 
tion pH  and  Eh  to  contact  with  sediment,  laborato- 
ry column  tests  to  determine  chemical  changes  in 
the  lixiviant  produces  by  flow  through  reduced 
sediment,  column  tests  in  the  presence  of  air,  tests 
for  reactions  between  pore  water  and  sediment, 
and  tests  for  uranium  reduction.  Results  showed 
that  (1)  solution  Eh  is  affected  by  oxygen  in  the 
atmosphere  (even  at  100  ppm  O  sub  2  in  a  con- 
trolled atmosphere  chamber),  (2)  pore  water  react- 
ed with  sediment  during  storage,  with  increases  in 
H  +  ,  Fe3+  and  sulfate  ion  suggesting  pyrite  oxida- 
tion, (3)  effluent  solution  uranium  concentrations 
are  controlled  by  solution/sediment  interactions, 
and  (4)  exposure  of  sediments  and  pore  water  to  air 
caused  oxidation,  which  probably  contributed  to 
the  high  U  values.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
W88-09148 


MASSACHUSETTS      WATER-SUPPLY      CON- 
TAMINATION CORRECTION  PROGRAM, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09149 


COMPREHENSIVE  AQUIFER  EVALUATION 
AND  LAND-USE  PLANNING  FOR  AQUIFER 
RESTORATION  AND  PROTECTION  IN 
ACTON,  MASSACHUSETTS, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-09150 


WATER-QUALITY    MONITORING    AT    HAZ- 
ARDOUS    WASTE      DISPOSAL     SITES:      IS 
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PUBLIC   HEALTH   PROTECTION   POSSIBLE 
THROUGH  MONITORING  PROGRAMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09151 


DESIGN  OF  COST-EFFECTIVE  CHEMICAL 
MONITORING  PROGRAMS  FOR  LAND  DIS- 
POSAL FACILITIES, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09152 


HYDROGEOLOGIC  INVESTIGATIONS  OF 
FAILURE  MECHANISMS  AND  MIGRATION 
OF  ORGANIC  CHEMICALS  AT  WILSON- 
VILLE,  ILLINOIS, 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09177 


RECOVERY  OF  COAL  GASIFICATION 
WASTES:  AN  INNOVATIVE  APPROACH, 

Pennsylvania  Power  and  Light  Co.,  Allentown. 
Environmental  Management  Div. 
J.  F.  Villaume,  P.  C.  Lowe,  and  D.  F.  Unites. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  434-445,  14  fig,  3  tab,  42  ref. 

Descriptors:  'Water  pollution  treatment,  'Cleanup 
operations,  'Waste  recovery,  'Coal  gasification, 
'Mine  wastes,  Stratigraphy,  Silt,  Pumping,  Up- 
welling,  Liquid  wastes,  Glacial  sediments,  Gravel, 
Pennsylvania,  Coal  tar. 

This  paper  describes  the  recovery  of  waste  from  a 
pre-World  War  II  city  coal  gasification  plant  at 
Stroudsberg,  Pennsylvania.  An  estimated  35,000 
gallons  of  liquid  coal-tar  waste  were  trapped  at  this 
site  in  a  stratigraphic  depression  formed  by  coarse 
glacial  gravels  overlying  a  fine  silty  sand.  Recov- 
ery of  the  slightly  viscous  material  is  being  accom- 
plished through  an  in-ground  pumping  operation, 
where  ground  water  is  removed  to  cause  an  up- 
welling  of  the  static  coal-tar  surface.  This  and  an 
earlier  technique  not  employing  upwelling  have 
resulted  in  the  recovery  of  more  than  7,000  gallons 
of  virtually  water-free,  high  btu  product  over  a 
nine-month  period.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
W88-09180 


STUDY  OF  CONTAMINANT  PLUME  CON- 
TROL IN  FRACTURED-POROUS  MEDIA, 

C.  F.  Tsang,  D.  C.  Mangold,  C.  Doughty,  and  I. 
Javandel. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  446-452,  4  tab,  13  ref.  Inter- 
agency Agreement  AD89F  2A  175  and  U.S.  De- 
partment of  Energy  Contract  DE-AC03- 
76SF00098. 

Descriptors:  'Simulation,  'Pump  wells,  'Barriers, 
'Groundwater  movement,  'Groundwater  pollu- 
tion, 'Containment,  'Mathematical  models, 
♦Plumes,  Waste  disposal,  Porous  media,  Mathe- 
matical equations,  Advection,  Chemical  reactions, 
CPT  code. 

This  paper  presents  the  results  of  simulation  studies 
for  a  series  of  scenarios  involving  the  use  of  bar- 
riers or  pumping  wells  to  contain  or  remove  a 
contaminant  plume.  The  investigation  had  two 
goals:  to  demonstrate  the  capability  of  mathemati- 
cal modeling  techniques  to  study  contaminant 
plume  control  and  extraction  procedures,  and  to 
explore  generically  what  is  expected  to  happen  for 
a  series  of  contaminant  plume  control  and  extrac- 
tion scenarios.  The  calculational  results  presented 
in  this  paper  are  based  on  the  numerical  code  CPT. 
The  code  involves  a  number  of  partial  differential 
equations  that  describe  the  three-dimensional  flow 
of  fluids  in  a  complex  porous  medium  with  or 
without  the  presence  of  discrete  fractures.  The 
code  CPT,  which  was  developed  at  the  Lawrence 
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Berkeley  Laboratory,  employs  the  Integrated- 
Finite-Difference  numerical  scheme  and  calculates 
soupled  thermohydrologic  flows  with  simple 
chemical  advective  transport  and  reactions.  The 
formulation  includes  the  effects  of  density  and 
viscosity  variations  of  the  fluid,  gravitation  or 
buoyancy  effects,  aquifer  heterogeneity  and  com- 
plex boundary  conditions.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09181 


CONTAMINATED  GROUND-WATER  CON- 
rAINMENT/TREATMENT  SYSTEM  AT  THE 
NORTHWEST  BOUNDARY,  ROCKY  MOUN- 
rAIN  ARSENAL,  COLORADO. 

Corps  of  Engineers,  Omaha,  NE. 

D.  J.  Pendrell,  and  J.  M.  Zeltinger. 

[N:  Proceedings  of  the  Third  National  Symposium 

)n  Aquifer  Restoration  and  Ground-Water  Moni- 

:oring.   National   Water  Well   Association,   Wor- 

hington,  OH.  1983.  p  453-461,  7  fig,  4  ref. 

Descriptors:  *Water  pollution  treamtent,  'Water 
jollution  control,  'Barriers,  'Activated  carbon, 
'Wastewater  treatment,  'Groundwater  pollution, 
'Hydraulic  barriers,  'Cutoffs,  Slurries,  Cleanup 
>perations,  Chemical  pollution,  Contamination, 
Jnconfined  aquifers,  Alluvial  aquifers,  Construe - 
ion,  Containment,  Nemagon,  Dibromochloropro- 
>ane,  Adsorption. 

[Tie  Rocky  Mountain  Arsenal  (RMA)  is  an  Army 
acility  that  was  constructed  just  northeast  of 
Denver  in  1942.  The  plant  was  used  for  manufac- 
uring  mustard  gas,  incendiary  bombs  and  other 
nunitions  during  World  War  II.  Liquid  chemical 
vastes  from  all  of  these  operations  were  dis- 
iharged  into  unlined  basins,  resulting  in  contamina- 
ion  of  a  shallow,  unconfined,  alluvial  aquifer.  This 
>aper  describes  the  design  and  construction  of  a 
;ontainment/treatment  system  for  the  northwest 
>oundary  of  RMA.  Groundwater  containment  will 
>e  achieved  by  constructing  a  combination  hydrau- 
ic  barrier/bentonite  slurry  cutoff  wall  across  the 
wrtion  of  the  aquifer  where  ground  water  con- 
aminated  with  Nemagon  (DBCP)  had  been  de- 
eded in  the  past  and  is  presently  migrating  off  the 
irsenal.  The  treatment  system  will  consist  of  a  raw 
vater  sump,  feed  pumps,  pre-treatment  filters, 
hree  identical  parallel  granular  activated  carbon 
>ulse  bed  absorbers,  post-treatment  filters  and  a 
reated  water  sump.  Each  adsorber  will  be  de- 
igned to  remove  organic  contaminants,  specifical- 
y  DBCP,  using  12  by  40  mesh,  virgin  granular 
ictivated  carbon.  Hydraulic  bed  loading  will  not 
ixceed  8  gpm/sq  ft  with  a  minimum  empty  bed 
:ontact  time  of  15  minutes  for  the  carbon  contac- 
or.  (See  also  W88-09129)  (Friedmann-PTT) 
V88-09182 


ML  SPILL  CHEMICAL  DISPERSANTS:  RE- 
iEARCH,  EXPERIENCE,  AND  RECOMMEN- 
DATIONS. 

American  Society  for  Testing  Materials,  Philadel- 
)hia,  PA. 

k  Symposium  Sponsored  by  ASTM  Committee  F- 
10  on  Hazardous  Substances  and  Oil  Spill  Re- 
ponse,  West  Palm  Beach,  Florida,  October  12-13, 
982.  ASTM,  Philadelphia,  Pennsylvania.  1984. 
L65  p.  Edited  by  Tom  E.  Allen. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  *Dis- 
>ersants,  'Water  pollution  treatment,  'Oil  pollu- 
ion,  Research  priorities,  Symposium,  Chemical 
reatment,  Fate  of  pollutants,  Standards,  Water 
dilution  effects,  Oil,  Management  planning,  Tox- 
city. 

Dispersant  research  has  been  addressing  the  fol- 
owing  problems:  (1)  When  dispersants  should  be 
ised;  (2)  What  the  results  will  be  of  dispersant 
ipplication;  and  (3)  Short-term  and  long-term  costs 
o  the  environment.  These  points  are  addressed  by 
>apers  in  this  volume  under  the  following  section 
leadings:  (1)  laboratory  toxicity  and  effectiveness 
esting;  (2)  field  effectiveness;  (3)  fate  and  effects; 
ind  (4)  contingency  planning  and  guidelines.  (See 
W88-09184  thru  W88-09210)  (Lantz-PTT) 
W88-09183 


MEASUREMENT  AND  PREDICTION  OF  THE 
EFFECTIVENESS  OF  OIL  SPILL  CHEMICAL 
DISPERSANTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-09187 


STATUS  OF  THE  WARREN  SPRING  LABORA- 
TORY'S ROLLING  FLASK  TEST, 

Dasic  International  Ltd.,  Romsey  (England). 
F.  N.  Martinelli. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  55-68,  1  fig,  4 
tab,  4  ref,  3  append. 

Descriptors:  'Dispersants,  'Oil  spills,  'Water  pol- 
lution treatment,  Performance  evaluation,  Field 
tests,  Oil  pollution,  Oil,  Cleanup  operations. 

The  use  of  dispersants  in  the  United  Kingdom, 
work  undertaken  to  improve  the  laboratory  test  for 
the  assessment  of  oil  spill  dispersant  efficiency,  and 
some  of  the  supporting  ongoing  work  in  the  field 
of  dispersant  evaluation  is  described.  The  revolv- 
ing flask  test  used  to  measure  the  efficiency  of  oil 
spill  dispersants,  has  been  modified  to  meet  the 
requirements  of  a  simple  test  procedure  to  select 
dispersants  for  use  at  sea  in  accordance  with  the 
regulatory  requirements  of  the  U.K.  Ministry  of 
Agriculture,  Fisheries  and  Food.  Test  results  de- 
pended on  operator  technique  and  equipment.  A 
program  involving  manufacturers,  oil  companies, 
and  users  was  undertaken  to  improve  the  technique 
and  precision  of  the  test.  Reproducibility  between 
laboratories  was  on  the  order  of  +  or  -  10%  mean. 
The  test  has  been  correlated  with  spraying  trials  at 
sea  in  which  a  carpet  of  oil  was  sprayed  with  a 
commercially  available  dispersant  and  the  amount 
of  oil  dispersed  into  the  sea  by  wave  action  was 
visually  assessed.  There  was  generally  good  agree- 
ment among  observers  for  each  test  run  but  fairly 
poor  reproducibility  between  repeat  tests.  This 
may  be  partly  accounted  for  by  slight  differences 
in  spray  rates  between  repeat  tests  but  mainly  it 
was  due  to  the  time  dependence  of  the  observa- 
tions. What  appears  initially  to  be  a  good  dispers- 
ant will  appear  poorer  in  time  as  oil  droplets 
resurface.  Nevertheless,  there  were  obvious  differ- 
ences noticed  between  the  dispersants,  and  the 
ranking  order  of  efficiency  obtained  by  averaging 
the  results  matched  the  ranking  order  obtained  in 
the  laboratory.  (See  also  W88-09183)  (Lantz-PTT) 
W88-09188 


VIEW  OF  THE  MACKAY  AND  LABOFINA 
LABORATORY  TESTS  FOR  ASSESSING  DIS- 
PERSANT EFFECTIVENESS  WITH  REGARD 
TO  PERFORMANCE  AT  SEA, 

British  Petroleum  Co.  Ltd.,  Sunbury-on-Thames 
(England).  BP  Research  Centre. 
D.  C.  Byford,  and  P.  J.  Green. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  69-86,  5  fig,  9 
tab,  4  ref,  append. 

Descriptors:  'Dispersants,  'Oil  spills,  Marine  envi- 
ronment, Waves,  Cleanup  operations,  Performance 
evaluation. 

A  comparison  has  been  made  of  the  Mackay  and 
Labofina  tests  for  evaluating  oil  spill  dispersants,  in 
terms  of  showing  correlation  with  effectiveness  at 
sea.  Both  tests  have  been  found  to  provide  repeat- 
able  data  on  the  efficiency  of  dispersants.  Good 
agreement  was  obtained  between  the  two  tests  for 
the  efficiency  ratings  of  five  commercially  avail- 
able dispersants  as  well  as  for  the  identification  of 
optimum  surfactant  combinations.  When  differ- 
ences occurred  between  the  two  methods  in  the 
selection  of  optimum  formulations,  the  cause  was 
found  to  be  the  onset  of  wave  damping  affecting 
the  Mackay  test  results.  The  major  advantages  of 
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each  test  were  speed  and  simplicity  in  the  case  of 
the  Labofina  test  and  the  simulations  of  wind  shear 
and  wave-mixing  action  on  dispersant  treated  oil  at 
sea  for  the  Mackay  test.  While  both  methods 
showed  significant  disadvantages,  both  were  con- 
sidered useful  in  predicting  dispersant  performance 
at  sea.  (See  also  W88-091830)  (Author's  abstract) 
W88-09189 


REVIEW  OF  THE  RELATIONSHIP  BETWEEN 
THE  CHARACTERISTICS  OF  SPILLED  OIL 
AND  DISPERSANT  EFFECTIVENESS, 

G.  P.  Canevari. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  87-93,  4  fig,  9 
ref. 

Descriptors:  'Oil  spills,  'Cleanup  operations,  'Dis- 
persants, Performance  evaluation,  Water  pollution 
treatment,  Oil  pollution,  Chemical  treatment,  Ge- 
ometry, Viscosity,  Oil  slicks,  Oil. 

The  effectiveness  of  a  particular  chemical  dispers- 
ant in  usually  determined  by  various  laboratory 
tests.  Such  laboratory  performance  cannot  always 
be  replicated  in  the  field.  The  physical  and  chemi- 
cal aspects  of  the  actually  spilled  oil  influence 
dispersant  performance  in  a  manner  that  usually 
cannot  be  extrapolated  from  the  laboratory  tests. 
Some  of  the  important  parameters  discussed  in  this 
paper  are  the  geometry,  viscosity,  and  lens  effect 
of  the  slick  and  the  type  of  crude  oil.  Very  thin 
slicks  are  sometimes  not  truly  dispersed  but  are 
collected  into  a  multiplicity  of  surface  lenses  by  the 
penetration  of  the  relatively  large  dispersant  drop- 
let. Heavily  weathered  and  very  viscous  oil  can 
resist  contact  with  the  more  fluid  dispersant  and 
dispersant  'roll-off  can  ensue.  An  oil  slick  wherein 
90%  of  the  oil  can  be  located  in  10%  of  the  area 
could  result  in  overtreating  some  areas  and  under- 
treating  others.  The  composition  of  the  crude  oil 
and  its  emulsion-forming  tendency  influence  dis- 
persant effectiveness  regardless  of  other  physical 
properties  such  as  viscosity.  This  influence  is  more 
extensively  discussed  because  of  the  unique  effect 
of  the  crude  oil  composition  on  dispersant  effec- 
tiveness. (See  also  W88-09183)  (Author's  abstract) 
W88-09190 


DROP-WEIGHT  INTERFACIAL  TENSION 
METHOD  FOR  PREDICTING  DISPERSANT 
PERFORMANCE, 

SRI  International,  Menlo  Park,  CA. 
R.  T.  Rewick,  K.  A.  Sabo,  and  J.  H.  Smith. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  94-107,  5  fig,  4 
tab,  10  ref.  EPA  Contract  No.  68-03-2611. 

Descriptors:  'Interfacial  tension,  'Dispersants, 
'Oil  spills,  'Water  pollution  treatment,  Cleanup 
operations,  Performance  evaluation,  Oil  pollution, 
Drop  weight,  Diffusion,  Oil,  Viscosity,  Chemical 
treatment. 

The  drop-weight  test  is  an  improved  interfacial 
tension  method  for  predicting  the  relative  effec- 
tiveness of  oil  spill  dispersant  products.  The  test  is 
based  on  the  relationship  between  the  weight  of  a 
drop  of  oil  detached  from  a  capillary  beneath  a 
dispersant-in-seawater  solution  and  the  lowering  of 
the  interfacial  tension  between  oil  and  water.  A 
single  drop-weight  measurement,  consisting  of 
about  eight  data  points,  can  be  used  to  predict 
several  interfacial  phenomena:  the  maximum  sur- 
factant concentration  (cmc),  the  reduction  in  inter- 
facial tension,  and  the  packing  efficiency  of  surfac- 
tant molecules  at  the  oil/water  interface.  The  ef- 
fects of  temperature  and  salinity  on  the  test  results 
can  also  be  studied.  It  is  thought  that  the  reduction 
in  interfacial  tension  is  the  key  indicator  to  rank 
dispersant  performance.  The  modified  drop-weight 
interfacial  tension  test  can  be  used  with  oils  of 
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different  viscosities  and  densities.  An  appropriately 
sized  capillary  is  required  to  control  the  time  re- 
quired for  the  oil  drop  to  reach  equilibrium  with 
the  surfactant  solution.  The  performance  of  twelve 
water-based  dispersant  products  with  light  Arabian 
crude  oil  was  predicted  using  the  modified  testing 
procedures.  Three  different  ranking  orders  were 
observed,  depending  on  the  interfacial  parameter 
selected  for  comparison.  For  another  series  of  oil 
spill  products,  the  ranking  observed  by  the  drop- 
weight  method,  based  on  the  lowering  of  the  inter- 
facial tension,  was  similar  to  that  observed  for  the 
same  products  and  oil  using  the  EPA  test.  An  oil 
penetration  test  using  the  drop-weight  apparatus 
measures  the  relative  time  for  dispersants  to  mi- 
grate to  the  oil/water  interface.  Test  results  dem- 
onstrate that  some  products  that  efficiently  lower 
the  oil/water  interfacial  tension  migrate  relatively 
slowly  through  the  oil  column  and  might  not  be 
effective.  (See  also  W88-09183)  (Lantz-PTT) 
W88-09191 


EFFECTIVENESS  OF  OIL  SPILL  DISPER- 
SANTS AT  LOW  SALINITIES  AND  LOW 
WATER  TEMPERATURES, 

Swedish  Environmental  Research  Inst.,  Karlsk- 
rona. 

C.  M.  Lehtinen,  and  A.  M.  Vesala. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  108-121,  6  fig, 
1  tab,  26  ref. 

Descriptors:  'Oil  spills,  'Dispersants,  'Salinity, 
•Water  temperature,  'Water  pollution  treatment, 
Baltic  Sea,  Performance  evaluation,  Chemical 
treatment,  Cleanup  operations,  Oil  pollution,  Oil. 

The  effect  of  ambient  low  salinity  and  low  water 
temperature  in  the  Baltic  Sea  on  the  efficacy  of 
dispersants  was  investigated  in  the  laboratory  using 
a  Mackay-Nadeau-Steelman  apparatus.  Three  dis- 
persants were  tested  on  two  oils  (fresh  and  weath- 
ered crude)  at  different  water  temperatures  (4,  12, 
and  15  C)  and  different  salinities  (3,  7,  and  12  parts 
per  thousand  (ppt)).  The  results  show  a  strong 
dependency  on  water  temperature  for  all  the  dis- 
persants tested,  although  one  chemical  was  less 
sensitive  than  the  others  in  this  respect.  The  disper- 
sants showed  significant  differences  between  their 
sensitivity  to  changes  in  salinity  and  in  the  relation- 
ships between  effectiveness  and  dosage.  The  stabil- 
ity of  the  dispersion  obtained  seems  to  be  influ- 
enced by  both  type  of  oil  and  water  temperature, 
and  some  difference  between  the  chemicals  was 
observed.  The  parameters  studied  strongly  affected 
the  performance  of  the  dispersants.  It  is  therefore 
essential  to  make  a  careful  choice  of  dispersants  for 
use  in  low  salinity  environments  such  as  the  Baltic 
Sea.  (See  also  W88-09183)  (Author's  abstract) 
W88-09192 


CHEMICAL  OIL  DISPERSION  IN  TRIALS  AT 
SEA  AND  IN  LABORATORY  TESTS:  THE  KEY 
ROLE  OF  DILUTION  PROCESSES, 

Institut  Francais  du  Petrole,  Rueil-Malmaison. 
C.  Bocard,  G.  Castaing,  and  C.  Gatellier. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  125-142,  10  fig, 
5  tab,  9  ref. 

Descriptors:  'Oil  spills,  'Dispersants,  'Toxicity, 
•Bioassays,  'Water  pollution  treatment,  'Marine 
environment,  Hydrocarbons,  Water  pollution  con- 
trol, Mediterranean  Sea,  Fate  of  pollutants,  Wind 
driven  currents,  Mixing,  Oil  pollution,  Field  tests, 
Oil. 

To  minimize  the  ecological  impact  of  oil  at  sea, 
dispersants  are  used  to  spread  the  spill  across  a 
large  amount  of  water  and  thus  make  hydrocarbon 
levels  low  enough  to  be  sublethal.  Such  an  objec- 
tive demands  two  correlative  conditions:  (1)  that 
an  oil-in-water  emulsion  can  be  obtained  by  adding 


the  dispersant  and  (2)  that  rapid  dilution  conditions 
are  provided  by  a  downward  motion  of  oil  drop- 
lets and  wind-induced  velocity  shear  between  sur- 
face and  subsurface.  In  September  1981,  two  6  cu 
m  slicks  in  the  Mediterranean  Sea  were  treated  by 
two  concentrated  dispersants.  More  than  1 500  sam- 
ples were  taken  at  different  depths  during  several 
hours  following  treatment  and  were  analyzed  by  a 
differential  method  to  measure  separately  oil  and 
dispersant.  Direct  measures  were  also  recorded  by 
a  continuous  flow  of  water  through  a  nephelome- 
ter  and  a  spectrofluorometer.  Despite  apparently 
complete  emulsification  of  the  slick,  the  most  effi- 
cient dispersant  did  not  preclude  some  of  the  oil 
from  resurfacing  6  hr  after  treatment.  The  short- 
term  fate  of  dispersed  oil  was  therefore  under  the 
control  of  the  sea  conditions,  which  limit  dilution 
processes.  Because  any  laboratory  test  in  closed 
vessel  cannot  duplicate  dilution  factors,  a  new 
approach  was  developed  to  measure  simultaneous- 
ly the  rate  of  dispersion  and  the  behavior  of  test 
marine  animals  submitted  to  variable  concentra- 
tions of  potentially  toxic  substances  during  the 
flow  of  dispersed  oil  through  a  continuous  system. 
The  procedure  was  conducted  for  4  hr  in  the 
presence  of  shrimp  that  were  then  moved  to  clean 
water  aquaria  to  observe  the  number  of  survivors. 
Three  dispersants  were  tested  with  an  initial  oil 
content  of  2  gm/1  and  a  dispersant/oil  ratio  of  0.05. 
The  procedure  was  able  to  identify  that  one  of  the 
chemicals  would  be  a  bad  dispersant  and  could 
differentiate  between  the  toxic  effects  of  two  good 
dispersants  by  their  lethal  effects  for  a  common 
toxicity  index.  (See  also  W88-09183)  (Lantz-PTT) 
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USE  OF  REMOTE  SENSING  IN  THE  DETER- 
MINATION OF  DISPERSANT  EFFECTIVE- 
NESS, 

Esso  Resources  Canada  Ltd.,  Calgary  (Alberta). 
Research  Dept. 

R.  H.  Goodman,  and  M.  R.  MacNeill. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  143-160,  10  fig, 
16  ref. 

Descriptors:  'Remote  sensing,  'Dispersants, 
•Water  pollution  treatment,  'Oil  spills,  Marine  en- 
vironment, Infrared  imagery,  Ultraviolet  radiation, 
Performance  evaluation,  Oil  pollution,  Oil,  Data 
acquisition. 

An  experimental  program  to  test  the  effectiveness 
of  dispersants  in  an  open-ocean,  cold-water  envi- 
ronment was  conducted  off  St.  John's  Newfound- 
land in  the  fall  of  1981.  The  dispersion  of  Lago 
Media  oil  by  Corexit  9527  was  investigated  by 
using  surface  and  subsurface  sampling  techniques 
combined  with  remote  sensing  which  employed 
infrared  (IR),  ultraviolet  (UV),  and  visual  sensors 
to  define  the  surface  slick  and  show  the  position  of 
the  sampling  vessels  within  the  slick.  Infrared  pho- 
tography was  used  to  estimate  the  area  of  the  thick 
slick  because  IR  'coolness'  (darker  gray  level)  ap- 
pears to  be  indicative  of  thicker  oil.  The  total 
extent  of  the  slick  was  determined  from  the  reflec- 
tance in  the  UV  region.  Both  photographic  and 
line-scanning  imagery  was  used  in  the  UV,  and  line 
scanner  in  the  IR.  Measurements  were  taken  from 
a  height  of  500  to  800  m  every  20  min  of  both  a 
control  slick  and  a  slick  to  which  dispersant  had 
been  applied  from  the  air.  A  comparison  of  the 
two  slicks  shows  a  difference  in  the  dynamics  and 
gives  some  indication  of  the  nature  of  the  disper- 
sion process.  Problems  with  sampling  and  determi- 
nation of  hydrocarbons  in  the  water  column  pre- 
vented the  comparison  of  remote  sensing  results 
with  those  from  water  column  chemistry.  As  a 
result  of  these  experiments,  it  is  shown  that  remote 
sensing  can  be  used  to  obtain  quantitative  data  on 
the  spreading  characteristics  of  an  oil  slick, 
changes  in  interfacial  tension  that  affect  dispersion 
as  well  as  spreading.  This  technique  has  the  poten- 
tial to  measure  the  effectiveness  of  a  dispersant 
without  the  need  for  an  extensive  water  sampling 
program.  (See  also  W88-09183)  (Author's  abstract) 
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EVALUATION  PROGRAM  FOR  AERIALLY 
APPLIED  DISPERSANTS, 

Government  of  Canada,  Ottawa  (Ontario). 
S.  D.  Gill. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  161-165,  15  ref. 

Descriptors:  'Dispersants,  'Sprays,  'Water  pollu- 
tion treatment,  'Oil  spills,  'Aircraft,  Performance 
evaluation,  Cleanup  operations,  Velocity,  Oil 
slicks,  Oil  pollution,  Chemical  treatment. 

The  Canadian  Offshore  Aerial  Application  Task 
Force  (COAATF)  was  convened  in  1979  to  con- 
duct laboratory  and  field  studies  on  the  practical 
effectiveness  of  the  aerial  application  of  oil  spill 
dispersant  concentrates  under  Canadian  environ- 
mental conditions.  Several  studies  undertaken  by 
COAATF  are  briefly  reviewed  with  regard  to 
their  contribution  towards  this  objective.  One  such 
study  was  contracted  out  by  COAATF  to  deter- 
mine the  physical  constraints  on  dispersant  deliv- 
ery systems  for  large  aircraft,  dispersant  droplet 
generation,  and  downward  transportation  of  the 
dispersant  droplets.  The  study  provided  mathemat- 
ical rationale  for  the  following  recommendations 
to  gain  better  control  over  the  dispersant  once  it 
left  the  aircraft.  Aircraft  flying  at  slower  speeds 
and  lower  altitudes  will  reduce  the  swath  width. 
Narrower  swaths  and  higher  dosage  rates  may  be 
achieved  for  all  resultant  droplet  sizes  when  the 
aircraft  is  flying  upwind  than  when  flying  across 
the  wind.  (While  oil  slicks  will  have  a  tendency  to 
form  wind  streaks,  this  recommendation  is  more 
applicable  to  overland  field  trials  where  it  is  not 
always  possible  to  approach  the  test  site  on  any 
heading).  Higher  pump  rates,  and  thus  nozzle  exit 
velocities,  reduce  the  wind  shear  and  promote  the 
deposition  of  larger  droplets  (on  the  order  of  500 
micrometers),  which  in  turn  fall  within  a  narrower 
swath  than  smaller  droplets.  (See  also  W88-09183) 
(Lantz-PTT) 
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TREATMENT  OF  OIL  SPILL  FIRE  HAZARDS 
WITH  CHEMICAL  DISPERSANTS:  A  CASE 
HISTORY, 

Sunshine  Chemical  Corp.,  West  Hartford,  CT. 
S.  Kaufmann. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  166-174,  9  fig. 

Descriptors:  'Gasoline,  'Water  pollution  treat- 
ment, 'Oil  spills,  'Chemical  treatment,  'Disper- 
sants, Case  studies,  Fire  hazards,  Contingency 
planning,  Oil  pollution,  Training. 

Federal  contingency  plans  include  the  use  of 
chemical  dispersants  to  ameliorate  hazardous  situa- 
tions caused  by  spills  of  flammable  or  explosive 
petroleum  products.  The  leakage  of  7,750,000  L 
(2,000,000  gal)  of  gasoline  from  a  storage  facility  in 
Boston  threatened  a  densely  populated  neighbor- 
hood of  six-family  tenement  houses  and  a  large 
racetrack  that  stabled  hundreds  of  Thoroughbred 
horses.  This  led  to  the  use  of  a  chemical  dispersant 
to  neutralize  the  fire  hazard.  Favorable  results  by 
fire  departments  in  recent  years,  as  a  result  of 
training,  have  established  dispersants  as  the  method 
of  choice  to  handle  non-burning  spill  incidents. 
Even  though  the  teams  that  responded  to  several 
such  emergencies  held  the  protection  of  life  and 
property  as  paramount,  no  toxicological  environ- 
mental effects  were  noted  during  subsequent  obser- 
vations. (See  also  W88-09183)  (Author's  abstract) 
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TOXICITY  OF  OIL  SPILL  DISPERSANTS  TO 
MARINE  ORGANISMS:  A  CURRENT  PER- 
SPECTIVE, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


For  primary  bibliographic  entry  see  Field  5C. 
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EFFECTS  OF  DISPERSANTS  ON  INCORPO- 
RATION OF  VOLATILE  LIQUID  HYDROCAR- 
BONS INTO  THE  WATER  COLUMN, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Oceanography. 

T.  J.  McDonald,  J.  M.  Brooks,  and  M.  C. 
Kennicutt. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  203-223,  15  fig, 
5  tab,  9  ref. 

Descriptors:  *Dispersants,  "Hydrocarbons,  "Water 
column,  Oil  slicks,  Aromatic  compounds,  Wind 
velocity,  Viscosity,  Volatile  organics,  Oil  pollu- 
tion, Chemical  properties. 

A  study  was  conducted  to  assess  the  effect  of 
dispersants  on  the  incorporation  of  volatile  liquid 
hydrocarbons  (C5-C14)  into  the  water  column 
from  surface  oil  slicks.  A  laboratory  tank  was  used 
to  vary  a  number  of  parameters  including  oil  type, 
dispersant  type,  time  of  dispersant  application, 
wind  speed,  and  temperature.  Water  samples  re- 
moved from  an  underwater  sampling  port  indicat- 
ed that  the  light  aromatics  (e.g.,  benzene  to  xylene) 
were  the  dominant  compounds  introduced  into  the 
water  from  dispersed  oil.  At  lower  temperatures  a 
decreased  amount  of  volatile  liquid  hydrocarbons 
(VLH)  was  incorporated  into  the  water  column 
because  of  the  lower  solubility.  Wind  speed  had 
little  effect  on  the  amount  of  VLH  incorporated 
into  the  water  column  within  the  experimental 
design.  The  chemical  and  physical  properties  of 
the  oil  exerted  important  influences  on  the  type 
and  concentration  of  VLH  detected  in  the  water 
column.  The  more  viscous  the  oil,  the  less  the 
dissolution  of  VLH.  Immediate  application  of  dis- 
persant introduced  the  greatest  amount  of  VLH 
into  the  water  column.  If  the  oil  was  weathered  for 
24  hr  only  small  amounts  of  VLH  were  incorporat- 
ed into  the  water  column.  A  comparison  of  disper- 
sants Corexit  9527  and  7664  indicated  that  9527 
was  most  effective  in  accelerating  VLH  incorpora- 
tion into  the  water  column.  (See  also  W88-09183) 
(Author's  abstract) 
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RECOMMENDED  METHODS  FOR  TESTING 
THE  FATE  AND  EFFECTS  OF  DISPERSED 
OIL  IN  MARINE  SEDIMENTS, 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 

Marine  Research  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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EFFECTS  OF  TEST  SPILLS  OF  CHEMICALLY 
DISPERSED  AND  NONDISPERSED  OIL  ON 
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TRANSFERASE AND  GLUCOSES-PHOS- 
PHATE DEHYDROGENASE  IN  TWO  INTER- 
TIDAL  BIVALVES,  MYA  ARENARIA  AND  MY- 
TILUS  EDULIS, 

Bowdoin  Coll.,  Brunswick,  ME.  Marine  Research 
Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
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TOXICITY  OF  OIL  AND  CHEMICALLY  DIS- 
PERSED OIL  TO  THE  SEAGRASS  THALASSIA 
TESTUDINUM, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5C. 
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EXPERIMENTAL  USE  OF  DISPERSANTS  FOR 
SPILL  COUNTERMEASURES  ON  ARCTIC 
BEACHES, 

Woodward-Clyde  Oceaneering,  Aberdeen  (Scot- 
land). 

E.  H.  Owens,  C.  R.  Foget,  and  W.  Robson. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 


perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  324-337,  6  fig, 
3  tab,  17  ref. 

Descriptors:  "Cleanup  operations,  "Dispersants, 
"Oil  spills,  "Arctic  zone,  "Water  pollution  treat- 
ment, Littoral  zone,  Intertidal  areas,  Oil  pollution, 
Field  tests,  Shores. 

Field  experiments  have  been  conducted  on  arctic 
beaches  to  assess  the  effectiveness  of  dispersants 
for  the  cleanup  of  stranded  oil.  The  application  of 
two  commercially  available  chemical  dispersants 
to  aged  and  emulsified  oil  plots,  in  the  intertidal 
zone  on  a  semi-sheltered  beach,  resulted  in  a  signif- 
icant reduction  of  oil  loadings  immediately  follow- 
ing the  experiments  as  compared  to  loadings  on 
adjacent  intertidal  control  plots.  The  use  of  disper- 
sants may,  therefore,  be  of  some  value  in  mitiga- 
tion of  the  potential  adverse  effects  of  oil  immedi- 
ately following  stranding.  In  the  semi-sheltered 
arctic  environment  in  which  the  1981  experiments 
were  conducted  (fetch  up  to  100  km;  two-month 
open  water  season),  natural  reworking  of  the  oiled 
intertidal  control  plots  over  a  40-day  period  was 
effective  in  removing  approximately  85  to  95%  of 
the  original  oil  loading.  Further  experiments  in 
1982  replicated  the  1981  study  in  a  more  sheltered 
location,  with  a  fetch  area  of  less  than  2  km,  and 
indicate  that  the  use  of  dispersants  was  not  effec- 
tive in  this  very  low  energy  environment.  (See  also 
W88-09183)  (Author's  abstract) 
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COMPARATIVE  FATE  OF  CHEMICALLY  DIS- 
PERSED AND  UNTREATED  OILS  IN  AN 
ARCTIC  NEARSHORE  ENVIRONMENT, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 
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ECOLOGICAL  CONSIDERATIONS  FOR  THE 
USE  OF  DISPERSANTS  IN  OIL  SPILL  RE- 
SPONSE, 

Atlantic  Richfield  Co.,  Los  Angeles,  CA. 
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DEVELOPMENT  AND  IMPLEMENTATION 
OF  GUIDELINES  FOR  DISPERSANT  USE:  RE- 
GIONAL RESPONSE  TEAMS, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 
R.  Pavia,  and  R.  W.  Smith. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  378-389,  1  fig, 
13  ref,  append. 

Descriptors:  "Regional  Response  Teams,  "Stand- 
ards, "Planning,  "Dispersants,  "Water  pollution 
treatment,  "Oil  spills,  Contingency  planning, 
Water  pollution  control,  Cleanup  operations,  Doc- 
umentation, Decision  making,  Management  plan- 
ning. 

Since  1978,  dispersant  use  guidelines  have  been 
developed  and  implemented  for  regional  response 
teams  (RRTs)  in  standard  federal  Regions  IX  and 
X,  to  enhance  the  RRT's  ability  to  respond  rapidly 
to  requests  to  use  dispersants.  The  guidelines 
define  the  data  necessary  to  give  approval.  These 
data  include  physical,  chemical,  and  biological  pa- 
rameters associated  with  spilled  oil  and  dispersants. 
A  decision  to  use  dispersants  is  based  on  balancing 
the  economic,  social,  and  natural  resource  costs 
associated  with  oil  spills.  Damages  expected  from 
spills  not  treated  with  dispersants  are  compared  to 
damages  expected  if  the  oil  is  treated.  The  objec- 
tive of  the  guidelines  is  to  help  minimize  the 
damage  to  natural  resources.  Specific  criteria  were 
developed  by  the  RRTs  as  minimum  standards  for 
documentation  of  dispersant  application,  including 


the  recording  of  dispersant  type  and  application 
rates,  visual  observation  of  dispersant  effectiveness, 
and  monitoring  environmental  impacts.  Summa- 
rized here  is  the  progress  of  two  RRTs  in  respond- 
ing to  requests  for  dispersant  use,  developing  dis- 
persant guidelines,  and  recommending  minimum 
standards  for  documentation.  Physical,  chemical, 
and  biological  factors  used  in  the  decision  process 
are  also  reviewed.  (See  also  W88-09183)  (Author's 
abstract) 
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MATHEMATICAL  MODEL  FOR  PREDICTING 
THE  ECOLOGICAL  IMPACT  OF  TREATED 
AND  UNTREATED  OIL  SPILLS, 

Ross  (S.L.)  Environmenal  Research  Ltd.,  Ottawa 

(Ontario). 
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OIL  SPILL  DISPERSANTS:  DOES  SOUTH 
AFRICA  HAVE  AN  ALTERNATIVE, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 
Africa). 
P.  Chapman. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
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Descriptors:  "Oil  spills,  "Environmental  effects, 
"Self-purification,  "Dispersants,  "South  Africa, 
Social  aspects,  Economic  aspects,  Marine  orga- 
nisms, Water  quality  control,  Water  pollution  pre- 
vention, Contingency  planning,  Oceanography. 

The  role  of  geographic  and  socioeconomic  factors 
on  the  effects  of  oil  pollution  in  South  Africa  is 
discussed,  including  relevant  geography  and 
oceanography,  pollution  and  marine  organisms, 
government  policy,  dispersant  testing,  and  contin- 
gency planning.  When  considering  this  question  of 
response  to  oil  spills  as  it  applies  to  the  long  term 
ecology  of  the  South  African  coast,  an  approach  of 
'no  response'  applies  in  the  majority  of  cases,  since 
the  natural  dispersive  forces  such  as  currents,  wind 
direction,  and  surf  action  will  do  the  job  as  effi- 
ciently, even  if  the  time  scale  is  somewhat  longer. 
This  rather  simplistic  approach  obviously  does  not 
hold  in  the  cases  of  Saldanha  Bay  or  other  areas  of 
unique  biological  activity.  If,  however,  the  ques- 
tion is  asked  on  socioeconomic  rather  than  ecologi- 
cal grounds,  then  the  answer  may  be  rather  differ- 
ent, since  tourist  area  authorities  do  not  like  to  see 
their  beaches  covered  in  oil.  (See  also  W88-09138) 
(Lantz-PTT) 
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MULTIFACETED  APPROACH  TO  APPLYING 
DISPERSANTS, 

Aramco  Services  Co.,  Houston,  TX.  Engineering 
Dept. 

O.  L.  Crain. 

IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  428-435,  3  tab. 

Descriptors:  "Contingency  planning,  "Water  pollu- 
tion treatment,  "Dispersants,  "Cleanup  operations, 
"Oil  spills,  "Arabian  Gulf,  Oil  pollution,  Chemical 
treatment,  Booms,  Spraying,  Aircraft,  Marine  en- 
viroment. 

A  comprehensive  oil  spill  response  plan  has  been 
developed  partially  to  deal  with  accidental  dis- 
charges of  oil  into  the  Arabian  Gulf.  The  spill 
response  capabilities  of  contractor  companies  in 
the  area  are  fairly  limited.  The  response  plan  relies 
on  chemical  agents  and  recovery  as  cleanup  tools. 
The  key  to  effective  response  is  a  rapid  response 
and  deployment  of  cleanup  equipment.  Initially, 
marine  vessels  equipped  with  portable  dispersant 
spray  booms  patterned  after  the  Warren  Springs 
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equipment  were  used.  To  improve  existing  oil  spill 
response,  an  extensive  modernization  of  dispersant 
deployment  equipment  has  been  developed.  The 
areas  of  modernization  include:  (1)  upgrading  the 
marine  vessel  equipment;  (2)  dedicating  boats  and 
vessels  of  opportunity  for  dispersant  application; 
(3)  using  helicopters  for  spill  response;  (4)  using 
large  fixed-wing  aircraft  for  spill  response;  and  (5) 
establishing  dispersant  and  refueling  stodkpiles. 
(See  also  W88-09183)  (Author's  abstract) 
W88-09210 


MANAGEMENT     PLAN     FOR     ESTABLISH- 
MENT  OF   LITTORAL/WETLAND   VEGETA- 
TION AT  L-LAKE, 
G.  R.  Wein. 

IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah  River  Ecology  Laboratory.  DOE 
Report  SRO-819-17,  (1986).  p  83-88,  2  fig,  2  tab. 

Descriptors:  'Water  pollution  control,  *Lakes, 
•Wetlands,  'Vegetation,  'Littoral  environment, 
•Revegetation,  Maps,  Nitrogen,  phosphorus, 
Shoreline  cover,  Thermal  pollution,  Savannah 
River  Plant. 

In  1980,  an  increased  demand  for  weapons-grade 
plutonium  led  to  the  decision  to  restart  L-Reactor 
at  the  Savannah  River  Plant  (SRP).  During  the 
precipitation  of  an  Environmental  Impact  State- 
ment for  the  renewed  operation  of  L-Reactor, 
several  alternatives  for  mitigation  of  the  effects  of 
thermal  effluent  discharge  into  Steel  Creek  were 
considered.  These  included  the  use  of  cooling 
towers,  the  discharge  of  effluent  into  Steel  Creek 
without  any  treatment,  and  the  construction  of  a 
large  cooling  lake.  The  last  alternative  was  chosen 
because  it  was  expected  to  be  relatively  inexpen- 
sive and  more  quickly  constructed  than  cooling 
towers,  while  providing  acceptable  thermal  mitiga- 
tion. Because  the  1000-acre  (4-sq  km)  lake  was 
development  in  the  basin  of  Steel  Creek,  a  tribu- 
tary stream  that  discharges  into  the  Savannah 
River,  Section  316a  of  the  Clean  Water  Act  applies 
to  the  project.  The  cooling  lake  must,  therefore,  be 
managed  to  maintain  a  balanced  biological  commu- 
nity (BBC).  In  order  to  demonstrate  good  faith 
towards  developed  of  a  BBC  within  L-Lake  shore- 
line vegetation  must  be  established.  Four  problems 
or  constraints  might  limit  the  success  of  establish- 
ment of  littoral/wetland  vegetation  at  L-Lake 
before  the  permit  review  period  in  1987.  These 
four  constraints  and  their  potential  solutions  were: 
(1)  The  shoreline  along  the  lower  half  of  the  lake 
may  not  contain  sufficient  ground  area  for  trans- 
planting due  to  the  extensive  grading  and  removal 
of  material  for  construction  purposes;  the  shoreline 
should  be  graded  to  a  10:1  slope  if  possible.  (2)  A 
detailed  contour  map  of  the  shoreline  does  not 
exist,  but  is  necessary  to  ensure  that  the  contractor 
can  identify  sites  for  planting;  a  contractor  must 
survey  the  shoreline  and  produce  a  detailed  con- 
tour map.  (3)  Areas  that  are  to  be  planted  must 
remain  water-covered  until  plants  are  successfully 
established;  DOE  should  be  charged  with  the  re- 
sponsibility of  maintaining  a  constant  water  level. 
(4)  Nitrogen  and  phosphorus  are  critical  inorganic 
nutrients  in  plant  growth  that  may  be  found  in  low 
concentrations  within  the  sandy  substrate  of  L- 
Lake;  the  use  of  a  slow  release  fertilizer  during 
transplanting  should  avoid  this  problem.  (See  also 
W88-09211)(Lantz-PTT) 
W88-09226 


NATURAL  VARIATION  IN  STREAM  AND 
WETLAND  ECOSYSTEMS  AND  THE  EFFECTS 
OF  DEFENSE  WASTE  PROCESSING  FACILI- 
TY CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09227 


GROUNDWATER  TREATMENT  TECHNOLO- 
GY, 

DETOX,  Inc.,  Dayton,  OH. 

E.  K.  Nyer. 

Van  Nostrand  Reinhold  Co.,  New  York.  1985.  188 

P- 

Descriptors:  'Water  treatment,  'Groundwater  pol- 
lution, 'Water  pollution  treatment,  'Groundwater 


quality,  'Aquifers,  Chemical  treatment,  Biological 
treatment,  Cleanup  operations,  Organic  com- 
pounds, Inorganic  compounds,  Adsorption, 
Wastewater  treatment,  In  situ  treatment,  Costs, 
Safety,  Heavy  metals,  Nitrates. 

Groundwater  detoxification  methodology  is  in 
great  demand  as  communities  across  the  country 
discover  aquifer  contamination.  Since  groundwater 
cannot  clean  itself  within  a  relatively  short  period 
of  time,  treatment  must  go  beyond  reducing  or 
stopping  waste  seepage  into  the  aquifer.  Compari- 
sons between  wastewater  and  groundwater  treat- 
ments point  out  the  unique  requirements  of 
groundwater  cleanup.  This  guide  illustrates:  (1) 
physical/chemical  methods  for  organic  contami- 
nant removal  (including  design  and  application 
methods  for  pure  compound  removal,  air  stripping, 
and  carbon  adsorption);  (2)  biological  methods  for 
organic  contaminant  (traditional  treatment  systems 
and  specific  treatment  systems  for  groundwater 
treatment);  (3)  treatment  methods  for  inorganic 
contaminants  (including  methods  for  removing 
heavy  metals,  nitrates,  and  total  dissolved  solids); 
and  (4)  in-situ  methods  for  organic  contaminants 
including  aquifer  and  unsaturated  zone  cleanup. 
For  each  method  the  author  provides  all  the  engi- 
neering parameters  necessary  to  design  operation- 
al, safe,  and  effective  groundwater  treatment  sys- 
tems, and  analyzes  specific  costs  for  the  various 
treatment  technologies  as  well  as  the  factors  that 
affect  those  costs.  (Lantz-PTT) 
W88-09238 


MANAGEMENT  OF  GROUND  WATER  QUAL- 
ITY BENEATH  IRRIGATED  ARID  LANDS, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09250 


MANAGEMENT  PRACTICES  TO  REDUCE  NI- 
TRATE LEACHING  WITH  IRRIGATED  CORN, 

Agricultural  Research  Service,  Lincoln,  NE. 
J.  S.  Schepers,  and  D.  L.  Martin. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  85-93,  4  fig,  1 
tab,  14  ref. 

Descriptors:  'Water  quality  control,  'Irrigation 
efficiency,  'Nitrates,  'Water  quality  management, 
•Fertilizers,  'Corn,  Leaching,  Crop  yield,  Nutri- 
ents, Mineralization,  Nitrogen,  Soil  water. 

Irrigation  scheduling  and  nitrogen  fertilizer  man- 
agement practices  are  two  effective  ways  to  reduce 
the  potential  for  nitrate  leaching  into  groundwater. 
Even  with  careful  management,  some  nitrate  is 
likely  to  leach  below  the  root  zone  of  corn  during 
the  growing  season,  but  the  amount  is  usually  small 
compared  to  that  leached  after  the  growing  season. 
Amounts  of  fall  and  spring  rainfall  often  exceed 
the  soil  water  storage  capacity,  and  thus  residual 
soil  nitrate  may  be  leached  below  the  rooting 
depth  of  the  next  crop.  To  manage  soluble  nitrate- 
nitrogen  in  the  soil  effectively,  all  forms  of  soil 
nitrogen  must  be  considered  as  sources  for  crop 
uptake.  Contributions  of  soluble  nitrogen  from  or- 
ganic matter  mineralization  are  often  ignored  when 
fertilizer  recommendations  are  made;  however,  the 
quantity  of  nitrogen  derived  from  this  source 
during  the  growing  season  may  exceed  the  amount 
of  nitrogen  applied  as  fertilizer.  Utilization  of  ni- 
trate already  in  the  groundwater  is  possible,  but 
the  overall  effect  on  groundwater  quality  depends 
on  the  amount  of  water  used  and  its  nitrate-nitro- 
gen concentration.  Computer  models  are  one  way 
to  evaluate  various  management  practices  effec- 
tively for  their  influence  on  groundwater  quality. 
Long-term  simulations  indicate  that,  under  present 
management  practices  for  irrigated  corn  produc- 
tion, groundwater  nitrate-N  concentrations  will 
eventually  exceed  existing  water  quality  standards. 
(See  also  W88-09240)  (Author's  abstract) 
W88-09251 


COMPUTER  CODES  FOR  MODELING  IN 
CONJUNCTIVE  GROUND  WATER/SURFACE 
WATER  MANAGEMENT  PROGRAMS, 


For  primary  bibliographic  entry  see  Field  4B. 
W88-09253 


INTERGOVERNMENTAL  MANAGEMENT 
STRATEGY  FOR  THE  PROTECTION  OF  A 
CONJUNCTIVE  USE  RESOURCE, 

Lane  County  Government,  Eugene,  OR. 
R.  W.  Christensen,  G.  Rosenthal,  and  H.  J. 
Youngquist. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  139-148,  11 
fig,  14  ref. 

Descriptors:  'Interagency  cooperation,  'Manage- 
ment planning,  'Resources  management,  'Ground- 
water management,  'Water  quality  control,  'Con- 
junctive use,  Path  of  pollutants,  Recharge, 
Wastewater  disposal,  Lakes,  Aquifers,  Florence, 
Oregon,  Clear  Lake,  Model  studies,  Groundwater 
recharge,  Sand  aquifers,  Water  storage,  Seasonal 
variations,  Nitrates,  Watershed  management. 

A  comprehensive  groundwater  study  using  seismic 
techniques  and  digital  modeling  was  undertaken  to 
assess  the  impact  of  on-site  sewage  disposal  sys- 
tems on  a  large  dunal  aquifer-lake  system.  The 
study  was  initiated  before  any  obvious  problems 
had  been  observed  in  order  to  establish  a  ground- 
water management  strategy  to  limit  future  degra- 
dation of  the  system.  Two  interconnected  water 
districts  conjunctively  use  water  from  the  aquifer- 
lake  system.  The  city  of  Florence,  Oregon,  pumps 
water  directly  from  the  aquifer  through  wells.  The 
Heceta  Water  District  uses  water  from  Clear  Lake, 
which  is  recharged  from  the  aquifer.  The  pristine 
nature  of  the  lake,  which  allows  the  district  to 
deliver  unfiltered  (but  chlorinated)  water  to  its 
customers,  would  be  in  jeopardy  if  the  groundwat- 
er that  flows  through  it  was  allowed  to  degrade.  It 
appears  sufficient  nutrient  sources  are  in  the  water- 
shed of  the  lake  to  cause  degradation  of  its  pristine 
character  unless  remedial  action  is  taken.  To  pro- 
tect the  quality  of  the  lake  during  examination  of 
alternatives  and  facilities  planning,  state  and  local 
agencies  used  fixed  term  moratoriums  on  building 
permits  and  on-site  sewage  disposal  permits,  as 
well  as  state  law  and  regulation  directing  regional 
rules  and  basin  protection  policies.  The  study 
model  will  be  used  to  predict  impacts  of  various 
watershed  management  practices.  Coordination  of 
state,  county,  city  and  other  public  agencies  into  a 
water  quality  management  organization  will  pro- 
vide an  effective  overall  joint  management  plan. 
The  plan  will  ensure  optimal  beneficial  use  of  the 
aquifer-lake  system  for  drinking  water,  recreation, 
housing  and  esthetics  at  acceptable  monetary  and 
social  costs.  (See  also  W88-09240)  (Author's  ab- 
stract) 
W88-09256 


TOWARD  A  COST-BENEFIT  ASSESSMENT  OF 
GROUND  WATER  QUALITY   REGULATION, 

Salt  River  Project,  Phoenix,  AZ. 
C.  G.  Gibbs. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  219-225,  3  fig, 
15  ref. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er, 'Cost-benefit  analysis,  'Regulations,  Water 
law. 

Cost-benefit  analysis  is  one  of  many  techniques  for 
assessing  the  effects  of  groundwater  quality  regula- 
tions. Effective  cost-benefit  assessments  annually 
evaluate  changes  in  discounts,  total  discharges,  ad- 
ministrative charges,  and  aquifer  recharge  rates 
prior  to  accepting  program  benefits.  The  effects  of 
increased  monitoring  and  resultant  data  not  only 
need  to  be  considered  as  constraints  that  over  time 
can  be  eliminated,  but  should  be  integrated  into 
annual  program  revisions.  Cost-benefit  assessments 
are  specific  to  individuals,  sectors,  and  agencies. 
To  assure  desired  outcomes,  whether  that  be  pro- 
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tecting  existing  users  or  projected  users,  both  the 
regulators  and  those  regulated  should  negotiate 
and  modify  the  program.  This  is  especially  true 
when  it  is  apparent  that  outcomes  are  overly  de- 
pendent on  certain  assumptions.  Some  may  believe 
that  industry  accepts  cost-benefit  analysis  only  be- 
cause it  works  in  industry's  favor.  However,  values 
are  increasingly  assigned  to  public  good  and  soci- 
etal benefits  when  their  true  economic  cost  remains 
unknown.  (See  also  W88-09240)  (Cassar-PTT) 
W88-09265 


GROUND  WATER  QUALITY  MANAGEMENT 
IN  ARIZONA, 

A.  J.  Gordon,  J.  B.  Bale,  and  M.  Bennett. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  226-232,  2  fig. 

Descriptors:  *Water  quality  control,  'Groundwat- 
er, 'Groundwater  management,  *Water  law,  'Ari- 
zona, Regulations,  Standards,  Water  pollution  con- 
trol. 

The  Arizona  Department  of  Health  Services  is 
empowered  by  statute  to  manage  groundwater 
quality  through  the  development  and  implementa- 
tion of  standards  and  regulations.  Specifically,  this 
task  falls  upon  the  Bureau  of  Water  Quality  Con- 
trol. Regulations  and  standards  for  the  protection 
of  groundwater  quality  from  both  surface  facilities 
and  underground  injection  have  just  recently  been 
developed.  The  groundwater  quality  standards  are 
narrative;  that  is,  there  are  no  statewide  numerical 
criteria.  Standards  will  be  set  as  permit  conditions 
on  a  case-by-case  basis  for  each  specific  facility. 
The  water  pollution  control  permit  system  will 
require  compliance  with  established  groundwater 
standards  and  consists  of  two  articles.  One  article 
outlines  the  requirements  for  facilities  affecting 
groundwater  quality.  The  other  article  contains 
additional  requirements  for  underground  injection. 
These  regulations  have  been  developed  in  such  as 
way  as  to  allow  for  areawide  water  quality  man- 
agement plans  for  Active  Management  Area  plan- 
ning considerations  to  be  included  in  the  permit. 
An  Active  Management  Area  is  a  geographical 
area  within  the  state  that  has  been  designated  as 
requiring  active  management  of  groundwater 
quantity,  primarily  because  of  groundwater  over- 
draft. Thus,  some  local  control  over  groundwater 
quality  protection  is  assured.  These  regulations 
have  just  recently  been  developed.  As  such,  actual 
regulation  has  not  yet  been  implemented.  It  is 
anticipated  that  new  facilities  will  receive  the  high- 
est priority,  along  with  those  existing  facilities  in 
which  groundwater  quality  degradation  has  been 
documented.  There  are  still  several  unresolved 
issues  with  respect  to  the  groundwater  program 
and  regulations.  It  has  not  yet  been  determined 
how  the  National  Pollution  Discharge  Elimination 
System  program  will  be  integrated  with  the 
groundwater  program.  (See  also  W88-0924O)  (Au- 
thor's abstract) 
W88-09266 


DEVELOPMENT  OF  A  PLAN  TO  PROTECT 
LOS  ANGELES'  SAN  FERNANDO  VALLEY 
GROUND  WATER  BASIN  FROM  INDUSTRIAL 
CONTAMINATION, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
L.  McReynolds. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  233-241,  1  fig, 
2  tab. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution prevention,  'Industrial  wastes,  'Water  pol- 
lution sources,  San  Fernando  Valley,  California, 
Chemical  wastes,  Organic  compounds,  Solvents, 
Chlorinated  hydrocarbons,  Management  planning, 
Groundwater  pollution. 

Trichloroethylene  (TCE)  and  perchloroethylene 
(PCE)  were  present  at  low  concentrations  in 
groundwater  in  scattered  locations  in  the  eastern 


San  Fernando  Valley,  California.  TCE  occurred  at 
concentrations  above  current  drinking  water  rec- 
ommendations in  one-fourth  of  the  wells  tested.  It 
was  not  possible  to  determine  the  specific  origins 
of  the  contaminants  or  to  accurately  define  plume 
patterns.  Contamination  was  attributed  to  industri- 
al and  commercial  developments.  Most  of  the  pol- 
lution occurred  20-40  years  ago  as  a  result  of 
improper  disposal  practices  before  priority  pollut- 
ant designations  and  hazardous  waste  regulations 
became  established.  Since  these  chemicals  are  not 
subject  to  significant  biodegradation  under  the 
conditions  met  in  this  location,  removal  is  the  only 
apparent  method  for  reducing  contaminant  load- 
ing. The  eastern  section  of  the  San  Fernando 
Valley  is  most  vulnerable  to  contamination  because 
of  the  large  number  of  potential  industrial  and 
commercial  sources  and  the  high  infiltration  rates 
and  extensive  groundwater  pumping.  Since  correc- 
tive measures  are  very  expensive,  efforts  should  be 
directed  toward  prevention  of  further  input  of 
chemicals  into  the  groundwater  system.  The 
present  regulatory  structure  is  not  yet  developed 
to  the  extent  that  groundwater  can  be  fully  pro- 
tected. Furthermore,  many  programs  are  designed 
with  surface  water  in  mind.  Also  needed  are  fur- 
ther interagency  coordination  and  sufficient  budget 
and  manpower.  (See  also  W88-09240)  (Cassar- 
PTT) 
W88-09267 


CLATSOP  PLAINS,  OREGON.  DUNAL  AQUI- 
FER EVALUATION  AND  GROUND  WATER 
PROTECTION  PLAN, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
H.  R.  Sweet. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  242-258,  7  fig, 
11  tab,  43ref. 

Descriptors:  'Sand  aquifers,  'Aquifer  manage- 
ment, 'Water  pollution  prevention,  'Water  quality 
control,  'Oregon,  'Groundwater  management, 
'Waste  disposal,  'Water  pollution  sources, 
'Wastewater  disposal,  Septic  tanks,  Aquifers,  Clat- 
sop Plains,  Model  studies,  Nutrients,  Nitrates,  Hy- 
drologic  models,  Mass  transport. 

A  23-sq  mi  dunal  aquifer  on  the  northern  Oregon 
coast  was  evaluated  to  determine  historic,  current 
and  projected  future  impacts  of  waste  disposal 
practices  on  the  local  groundwater  flow  system. 
Natural  as  well  as  man-made  or  induced  nitrogen 
contaminant  sources  were  inventoried,  including 
vegetative  dry  matter  accumulation,  solid  waste 
sites,  an  effluent  irrigation  system,  and  septic  tanks 
and  drain  fields  for  on-site  disposal.  Hydrologic 
boundaries  were  used  to  delineate  seven  subbasins 
within  the  dunal  aquifer,  which  were  treated  as 
continuous  stirred  tanks.  Recharge  to  the  subbasins 
was  calculated  using  moisture  balance  techniques 
plus  metered  imported  water.  Calculated  waste 
loading  levels  were  coupled  to  the  recharge  vol- 
umes and  resultant  concentrations  calibrated 
through  a  long-term  monitoring  program.  Future 
nitrate-N  levels  were  projected  by  accounting  for 
the  maximum  year  2000  development  densities. 
Within  the  Gearhart  urban  growth  boundary,  a 
more  sophisticated  finite  difference  hydrology 
model  was  developed.  This  model  incorporated 
metered  water  usage,  measured  aquifer  coefficients 
and  historic,  as  well  as  current,  recharge.  Waste 
loading  was  directly  measured.  Dry  matter  and  on- 
site  waste  disposal  nitrogen  loading  were  coupled 
to  the  hydrology  finite  difference  model  via  a  finite 
element  solute  mass  transport  model  for  calibra- 
tion/verification by  comparison  to  monitoring  data 
gathered  in  the  area.  Projected  waste  loading 
levels  under  several  development  scenarios  were 
evaluated  to  determine  the  long-term  impacts  to 
the  local  flow  system.  These  modeling  efforts  were 
used  to  develop  an  areawide  wastewater  manage- 
ment/aquifer protection  plan  incorporating  a  set- 
aside  area  for  long-term  aquifer  development;  max- 
imum on-site  disposal  system  densities  under  con- 
ventional septic  tank  drain  field,  sand  filter  and  low 
pressure  distribution  systems;  sensitive  areas  that 
may  require  special  treatment;  waste  disposal  areas 
that  require  attention;  and  the  basis  for  an  amend- 


ment to  the  Oregon  Administrative  Rules  pertain- 
ing specifically  to  the  Clatsop  Plains.  (See  also 
W88-09240)  (Author's  abstract) 
W88-09268 


USE  OF  WELL  PACKERS  TO  CONTROL  TCE 
AND  PCE  CONTAMINANTS, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
G.  Coufal,  V.  Smith,  and  R.  Haw. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  343-350,  4  fig, 
4  tab. 

Descriptors:  'Wells,  'Well  seepage,  'Water  qual- 
ity control,  'Groundwater,  'Path  of  pollutants, 
'Chlorinated  hydrocarbons,  'Organic  compounds, 
'Trichloroethylene,  'Perchloroethylene, 

'Groundwater  pollution,  Solvents,  Well  packers. 

Organic  solvent  contamination  of  production  wells 
serving  Los  Angeles  caused  closure  of  several 
wells.  In  order  to  put  these  wells  back  into  service, 
research  was  done  on  a  typical  well.  The  method 
involved  installation  of  a  well  packer  in  an  attempt 
to  restrict  the  vertical  movement  of  groundwater 
containing  trichloroethylene  (TCE)  and  perchlor- 
oethylene (PCE)  to  the  zone  above  a  clay  lens 
where  the  greatest  concentration  of  contaminants 
was  believed  to  occur.  Aquifer  tests  and  water 
quality  sampling  indicated  that  water  and  contami- 
nants from  the  upper  zone  were  effectively  pre- 
vented from  reaching  the  lower  zone  and  the 
pump  suction.  TCE  concentrations  were  100  ppb 
without  the  well  packer  and  7  ppb  with  the  well 
packer;  PCE  concentrations  were  4  ppb  without 
the  well  packer  and  0.5  ppb  with  the  well  packer. 
The  average  concentrations  of  contaminants 
during  an  eight-month  test  period  using  the  well 
packer  were  9  ppb  TCE  and  0.6  ppb  PCE.  Levels 
of  organic  contaminants  increased  to  original  high 
levels  after  the  well  packer  was  removed.  (See  also 
W88-09240)  (Cassar-PTT) 
W88-09278 


PROCEEDINGS  OF  THE  SIXTH  NATIONAL 
SYMPOSIUM  AND  EXPOSITION  ON  AQUI- 
FER RESTORATION  AND  GROUND  WATER 
MONITORING. 

National  Water  Well  Association,  Dublin,  OH. 
Columbus,  Ohio.  May  19-22,  1986.  National  Water 
Well  Association,  Dublin,  OH.  1986.  703  p. 

Descriptors:  'Symposium,  'Conferences,  'Moni- 
toring, 'Groundwater  monitoring,  'Groundwater 
management,  'Groundwater  pollution,  'Monitor- 
ing wells,  'Network  design,  'Sampling  devices, 
Organic  compounds,  Hydrocarbons,  Groundwat- 
er, Technology  transfer,  Aquifers,  Analytical 
methods. 

The  Sixth  National  Symposium  and  Exposition  on 
Aquifer  Restoration  and  Ground  Water  Monitor- 
ing was  held  in  Columbus,  Ohio,  May  19-22,  1986. 
The  event  was  sponsored  by  the  National  Water 
Well  Association  along  with  the  Robert  S.  Kerr 
Environmental  Laboratory  and  the  U.S.  Environ- 
mental Protection  Agency.  Government  officials, 
consultants,  researchers,  industry  representatives 
and  equipment  manufacturers  met  to  discuss  ideas 
and  exchange  knowledge  of  the  latest  techniques 
and  technology  in  aquifer  restoration  and  ground- 
water monitoring.  Subjects  covered  during  the 
program  included:  monitoring  well  design,  installa- 
tion and  maintenance:  monitoring  and  sampling  the 
vadose  (unsaturated  zone;  groundwater  monitoring 
network  design;  sampling  and  analysis  of  ground- 
water; bioreclamation  and  other  in  situ  treatment 
techniques;  and  remediation  of  hydrocarbon  and 
other  organic  contamination.  In  addition,  the  sym- 
posium featured  and  four  point/counterpoint  ses- 
sions: 'Should  groundwater  samples  from  monitor- 
ing wells  be  filtered  before  laboratory  analysis; 
'What  is  an  adequate  screen  length  for  monitoring 
wells  (Are  dilution  effects  significant)';  'Do  casing 
materials  really  affect  the  integrity  of  groundwater 
samples  obtained  after  the  well  has  been  purged'; 
'How   do   drilling   fluids   and   grouting   materials 
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affect  the  integrity  of  groundwater  samples  from 
monitoring  wells.'  The  proceedings  are  a  compila- 
tion of  papers  presented  at  the  symposium.  (See 
also  W88-09284  thru  W88-09333)  (Author's  ab- 
stract) 
W88-09283 


COMPARISON    OF   VADOSE    MONITORING 
PROCEDURES, 

Alabama  Univ.,  University. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09288 


EVALUATING  FLUSHING  AS  A  REMEDIAL 
ALTERNATIVE  USING  SODL  COLUMN  TESTS, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09289 


IMPACT  OF  THE  CHANGED  RCRA  REGULA- 
TORY ENVIRONMENT  UPON  FACILITIES 
WITH  GROUND  WATER  MONITORING, 

Geraghty  and  Miller,  Inc.,  Washington,  PA. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-09296 


UNDERGROUND  STORAGE  TANK  MONI- 
TORING IN  CALIFORNIA:  AN  EVALUATION 
OF  RECENT  LEGISLATION, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 

CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09297 


CHEMICAL  INJECTION  AND  GROUND 
WATER  RECOVERY  TECHNIQUES  FOR  IN- 
SITU  REMEDIATION  OF  A  SUBSURFACE 
FORMALIN  RELEASE  -  A  CASE  HISTORY, 

Monsanto  Polymer  Products  Co.,  Bridgeport,  NJ. 

Delaware  River  Plant. 

A.  M.  Cowie,  and  M.  F.  Weider. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well    Association, 

Dublin,  OH.  1986.  p  366-382.  7  fig,  5  ref. 

Descriptors:  'Water  pollution  treatment,  'Hazard- 
ous wastes,  'Waste  recovery,  'Formaldehyde, 
'Groundwater  pollution,  Water  pollution  sources, 
•Chemical  treatment,  Groundwater  monitoring, 
Monitoring  wells,  Water  pollution  sources,  Chemi- 
cal analysis,  Organic  compounds,  Aquifers, 
Groundwater,  Pipelines,  Massachusetts,  Monitor- 
ing, Hydrogen  peroxide. 

Monsanto  Company's  Springfield,  Massachusetts, 
plant  was  faced  recently  with  the  task  of  remediat- 
ing a  release  of  formaldehyde  (an  EPA-listed  haz- 
ardous substance).  This  hazardous  release  occurred 
as  a  result  of  the  failure  of  an  underground  pipe- 
line. Preliminary  analysis  suggested  no  imminent 
threat  to  the  environment  because  of  physical  sub- 
surface conditions  near  the  site.  A  study  was  un- 
dertaken to  define  various  alternatives  for  treating 
the  contaminated  soil.  A  two-phase  program  con- 
sisting of  chemical  treatment  of  the  formaldehyde 
in  the  soil  with  hydrogen  peroxide  and  a  system  to 
recover  any  contaminated  groundwater  was  de- 
signed and  installed.  Laboratory  and  field  investi- 
gations preceded  the  actual  installation  of  the  treat- 
ment system.  Two  phases  of  hydrogen  peroxide 
injection  and  soil  sampling  were  conducted:  after 
six  months,  the  soil  analyses  showed  that  the  form- 
aldehyde had  been  completely  neutralized.  A 
groundwater  beneath  the  site  with  all  recovered 
groundwater  re-routed  back  to  the  manufacturing 
process  to  avoid  special  handling  as  a  hazardous 
waste.  The  remediation  program  was  developed, 
proposed  and  modified  in  a  cooperative  working 
atmosphere  with  the  Massachusetts  Department  of 
Environmental  Quality  Engineering  (DEQE). 
Final  completion  of  the  groundwater  portion  of 
the  remedial  program  is  expected  in  mid-1987.  (See 
also  W88-09283)  (Author's  abstract) 
W88-09314 


APPLICATION  OF  MICROCOSM  TECHNOL- 
OGY TO  STUDY  THE  BIODEGRADATION  PO- 
TENTIAL OF  A  SUBSURFACE  ALLUVIAL  MA- 
TERIAL EXPOSED  TO  SELECTED  PETROLE- 
UM HYDROCARBONS, 
Engineering  Enterprises,  Inc.,  Norman,  OK. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09315 


GROUND  WATER  RESTORATION  USING 
BIORECLAMATION  IN  FRACTURED  PENN- 
SYLVANIAN  BEDROCK, 

OH.  Materials  Corp.,  Findlay,  OH. 

C.  J.  Coe. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well   Association, 

Dublin,  OH.  1986.  p  413-424.  10  fig,  2  tab,  14  ref. 

Descriptors:  'Water  pollution  treatment,  'Pennsyl- 
vania, 'Geologic  fractures,  'Methylethylketone, 
'Organic  compounds,  'Groundwater  monitoring, 
'Biodegradation,  'Groundwater  pollution,  Moni- 
toring wells,  Groundwater  management,  Chemical 
analysis,  Water  quality,  Geohydrology,  Hydrolo- 
gy, Aquifers,  Path  of  pollutants,  Water  pollution 
sources,  Groundwater  recharge,  Mapping,  Acti- 
vated sludges,  Groundwater. 

Groundwater  restoration  services  were  provided 
for  a  spill  of  approximately  5,000  gallons  of  methy- 
lethylketone (MEK)  into  fractured  Pennsylvanian 
bedrock.  A  preliminary  hydrogeological  investiga- 
tion revealed  that  both  soil  and  groundwater  were 
contaminated  with  MEK  at  levels  up  to  25,000 
parts  per  million  (ppm)  in  soil  and  1,000  ppm  in 
groundwater.  Additionally,  MEK  was  discovered 
in  one  domestic  bedrock  water  well  and  a  devel- 
oped spring  within  4  days  after  the  spill.  The 
mapping  also  verified  that  the  fracture  system  con- 
trolled groundwater  recharge  and  was  hydraulical- 
ly  connected  to  the  developed  spring  and  the  bed- 
rock well.  Based  on  the  fracture  trace  analysis,  two 
MEK  seepage  zones  were  defined  at  the  intersec- 
tion of  cross  cutting  fractures.  Hydrostratigraphic 
analysis  revealed  the  main  bedrock  aquifer  was  a 
paleodistributary  channel  sandstone  that  cut  the 
Upper  Freeport  No.  6  coal  seam.  Once  the  direc- 
tion of  MEK  movement  was  defined,  an  in-situ 
biological  treatment  system  was  utilized  to  reduce 
MEK  levels  in  both  soil  and  groundwater.  Two 
closed  loop  groundwater  recovery  systems  were 
developed.  The  recovered  groundwater  was  subse- 
quently pumped  to  a  series  of  storage  pools  and 
then  processed  using  an  activated  sludge  bioreac- 
tor.  The  reactor  was  seeded  with  microorganisms 
which  utilize  MEK  as  a  carbon  source.  After  treat- 
ment levels  of  less  than  10  ppm  were  reached  (i.e., 
2  to  6  hours),  the  effluent  was  allowed  to  seep  into 
the  fracture  system  through  a  groundwater  re- 
charge pond.  This  served  two  functions:  (1)  the 
effluent  flushed  residual  MEK  from  the  soil  into 
the  groundwater  it  could  ultimately  be  recovered 
and  treated  in  the  above-ground  treatment  system 
and  (2)  this  nutrient-  and  microorganism-rich  efflu- 
ent enhanced  in-situ  biodegradation  of  MEK  in 
both  soil  and  groundwater,  thereby  reducing  the 
overall  treatment  period.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09316 


FIXED-FILM  BIOREACTOR  TO  TREAT 
TRICHLOROETHYLENE-LADEN  WATERS 
FROM  INTERDICTION  WELLS, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-09317 


FIELD    DEMONSTRATION    OF    ENHANCED 
BIORECLAMATION, 

FMC  Corp.,  Princeton,  NJ.  Aquifer  Remediation 

Systems. 

R.  A.  Brown,  and  R.  D.  Norris. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  438-456.  4  fig,  7  tab. 


Descriptors:  'Water  pollution  treatment,  'Biore- 
clamation,  'Biodegradation,  'Hydrocarbons, 
'Wastewater  treatment,  'Oil  spills,  'Cleanup  oper- 
ations, Groundwater  monitoring,  Groundwater 
pollution,  Groundwater  management,  Geohydro- 
logy, Hydrology,  Fate  of  pollutants,  Aquifers, 
Monitoring  wells,  Physical  properties,  Field  tests, 
Path  of  pollutants,  Spatial  distribution,  Ground- 
water. 

The  remediation  of  petroleum  spills  has  advanced 
in  the  past  5-10  years.  Advances  in  hydrogeology, 
groundwater  microbiology  and  geochemistry  have 
yielded  technology  which  effectively  treats  the 
spilled  petroleum  product  in  place:  enhanced  bior- 
eclamation.  By  considering  the  properties  of  petro- 
leum hydrocarbons  and  examining  data  from 
actual  spills,  one  can  understand  their  behavior  in 
the  subsurface  and  what  is  required  for  their  effec- 
tive treatment.  Field  data  provides  insight  into 
how  the  site  characteristics  affect  the  distribution 
of  petroleum  hydrocarbons  in  the  subsurface.  In  a 
field  study  of  the  enhanced  bioreclamation  of  a 
gasoline  spill,  the  extensive  soil  and  groundwater 
sampling  provided  a  detailed  examination  of  gaso- 
line contamination  and  how  it  responds  to  treat- 
ment. The  topics  covered  are  as  follows:  (1)  an 
overview  of  the  transport  and  phase  distribution  of 
petroleum  hydrocarbons  in  the  subsurface;  and  (2) 
an  analysis  of  the  treatment  of  subsurface  petrole- 
um contamination  with  enhanced  bioreclamation; 
and  (3)  transport  and  phase  distribution.  (See  also 
W88-09283)  (Alexander-PTT) 
W88-09318 


GRAVITY  FLOW  HORIZONTAL  DRAINS  UTI- 
LIZED FOR  IN-PLACE  REMEDIATION, 

Blasland  and  Bouck  Engineering,  Syracuse,  NY. 
G.  W.  Lee,  E.  R.  Lynch,  S.  J.  Rossello,  and  N.  E. 
Gensky. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  457-464.  4  fig. 

Descriptors:  'Drains,  'Landfills,  'Drainage  engi- 
neering, 'Groundwater  monitoring,  'Groundwater 
pollution,  'Monitoring  wells,  'Geohydrology,  Hy- 
drology, Aquifer  testing,  Design  criteria,  Design 
standards,  Aquifers,  Groundwater  movement,  Lea- 
chates,  Groundwater,  Test  wells,  Water  table, 
Hazardous  wastes,  New  York. 

As  a  component  of  a  hazardous  waste  landfill 
remediation  program,  a  hydrogeologic  investiga- 
tion was  completed  in  January-February  1984  to 
provide  the  technical  data  required  to  evaluate  and 
design  a  groundwater  control  system.  The  in-place 
remediation  concept  was  acceptable  as  long  as  the 
groundwater  table  could  be  reduced  below  the 
refuse  contents  of  the  landfill  and  a  ten-foot  separa- 
tion between  the  newly  established  water  table  and 
the  refuse  could  be  maintained.  The  landfill  site, 
located  in  Washington  County,  New  York,  is  situ- 
ated on  a  steep  hill  and  is  underlain  by  fine  sands 
grading  to  silt  above  a  lacustrine  clay  that  is  con- 
sidered the  lower  boundary  of  the  water  table 
aquifer.  Groundwater  flow  in  this  unconfined  aqui- 
fer is  topographically  controlled  and  flows  south- 
east following  the  general  direction  of  the  spring 
discharge  paths.  Based  on  boring  and  water  level 
data,  portions  of  the  landfill  refuse  are  situated 
below  the  existing  water  table  level.  This  condition 
had  to  be  corrected  if  the  landfill  was  to  be  remedi- 
ated 'in-place.'  To  determine  the  most  efficient  and 
economical  groundwater  control  system  that 
would  achieve  a  minimum  ten-foot  separation  be- 
tween the  refuse  and  the  groundwater  table,  an 
aquifer  test  was  run  and  the  data  was  utilized  in 
various  well  and  lateral  drain  formulas.  (See  also 
W88-09283)  (Author's  abstract) 
W88-09319 


MONITORING    AND   RECOVERY    OF   FREE 
HYDROCARBONS, 

Engineering  Science,  Cleveland,  OH. 

C.  F.  Raddell,  and  D.  Palombo. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on     Aquifer    Restoration    and 
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Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  466-481.  7  fig,  1  tab,  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Cleanup 
operations,  'Waste  recovery,  'Oil  spills,  'Storage 
tanks,  'Hydrocarbons,  'Sediments,  'Groundwater 
monitoring,  'Groundwater  pollution,  'Monitoring 
wells,  Groundwater  management,  Design  criteria, 
Design  standards,  Aquifers,  Groundwater,  Geohy- 
drology,  Path  of  pollutants,  Pumps. 

A  preliminary  hydrogeologic  assessment  of  an  in- 
active petroleum  bulk  storage  terminal  resulted  in 
the  discovery  of  significant  free  product(s)  atop  a 
shallow  water  table.  The  site  lies  in  a  midwestern 
humid  state  where  recharge  occurs  from  direct 
precipitation.  Most  product  was  'trapped'  beneath 
the  aboveground  storage  tank  area  where  underly- 
ing fine  grained  sediments  appeared  to  be  saturated 
with  product  from  the  capillary  fringe  to  below 
the  stable  water  table.  Investigations  involving 
shallow  test  pits  and  additional  wells  resulted  in  a 
series  of  recommendations  for  recovery  of  the  free 
product.  The  tank  area  and  other  areas  of  free 
product  accumulation  were  controlled  with  differ- 
ent schemes  of  recovery.  In  the  tank  area,  a  series 
of  trenches  filled  with  gravel  were  effectively  uti- 
lized with  small  air  operated  diaphragm  pumps  to 
quickly  remove  30,000  gallons  of  product  within  a 
period  of  10  weeks.  This  particular  area  was  moni- 
tored with  wells  on  a  frequent  basis  in  order  to 
optimize  the  rate  of  recovery.  The  area  was  esti- 
mated to  initially  contain  approximately  100,000 
gallons  entrained  in  the  sediments.  In  other  por- 
tions of  the  terminal,  product  of  lesser  volume  was 
flowing  uncontrolled  toward  a  major  river.  This 
area  required  the  installation  of  wells  to  recover 
product  operated  by  air-diaphragm  pumps  in  con- 
junction with  a  water  depression  pump.  A  4-inch 
diameter  well  was  used  to  depress  the  water  table 
with  a  submersible  pump  while  operating  an  air- 
diaphragm  pump  to  skim  off  product  accumulating 
in  the  well.  The  air  pump  is  operated  by  a  pro- 
grammable controller  on  a  timed  basis.  This  well 
set-up  had  to  be  monitored  frequently  to  identify 
the  operational  details.  The  recovery  systems 
proved  relatively  inexpensive  and  are  continuing 
to  remove  product.  Suggestions  for  monitoring 
well  construction  and  data  interpretation  are  given. 
(See  also  W88-01283)  (Author's  abstract) 
W88-09320 


WATER  SUPPLY  CONTAMINATION  CLEAN- 
UP IN  MASSACHUSETTS, 

Massachusetts  Dept.  of  Environmental  Quality  En- 
gineering, Boston. 
D.  R.  Bowley. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  482-492.  8  fig,  2  ref. 

Descriptors:  'Massachusetts,  'Cleanup  operations, 
•Water  treatment,  'Water  pollution  treatment, 
•Drinking  water,  'Groundwater  pollution,  Water 
quality,  Monitoring  wells,  Organic  compounds, 
Legal  aspects,  Water  supply  systems,  Water  pollu- 
tion sources,  Case  studies,  Glacial  aquifers,  Well 
fields,  Chlorinated  hydrocarbons,  Wastewater 
treatment,  Legislation,  Oil  spills. 

One-third  of  the  people  of  Massachusetts  depend 
on  groundwater  sources.  Most  of  these  wells  are  in 
glaciated  surficial  materials,  and  within  100  feet  of 
the  surface.  Municipal  groundwater  sources  tend 
to  be  in  high  yield  sand  and  gravel  aquifers  near 
the  surface.  These  supplies  have  proved  vulnerable 
to  contamination  by  a  variety  of  organic  chemi- 
cals. The  Legislature  responded  by  passing  an  in- 
novative omnibus  water  act  in  1982.  The  programs 
established  by  that  Act  have  been  reported  previ- 
ously. One  of  those  programs  is  discussed  and  the 
past  four  years'  of  work  toward  water  supply 
cleanup  and  protection  engendered  by  it  is  de- 
scribed. Case  histories  at  four  locations  are  re- 
viewed (a  leaking  gasoline  tank;  trichloroethylene, 
benzene,  and  other  organic  compound  contamina- 
tion; chlorinated  hydrocarbon  contamination;  and 
trichloroethylene  and  dioxane  and  other  organic 
solvents  in  a  well  field).  Problems  unique  to  indi- 


vidual sites  and  common  to  several  are  presented. 
Standard  investigative  techniques  and  some  inno- 
vative approaches  are  discussed.  Treatment  pro- 
posals and  methods  chosen  are  examined.  A  study 
to  prevent  further  aquifer  contamination  by  pesti- 
cides and  to  indicate  problem  areas  where  agricul- 
tural chemicals  may  yet  impact  water  supplies  is 
discussed.  Observations  on  the  program  to  date  are 
shared  with  the  Symposium.  (See  also  W88-09283) 
(Alexander-PTT) 
W88-09321 


EFFECTIVENESS  OF  AIR  STRIPPING 
VERSUS  ACTIVATED  CARBON  FOR  REMOV- 
AL OF  DBCP,  EDB,  AND  TCP  AT  ULTRA-LOW 
CONCENTRATIONS, 

GMP  Associates,  Inc.,  Honolulu,  HI. 

For  primary  bibliographic  entry  see  Field  5F. 
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ASSESSMENT  AND  REMEDIATION  OF 
VOLATILE  ORGANIC  CONTAMINATION  IN 
A  SHALLOW  ALLUVIAL  AQUIFER, 

Woodward-Clyde  Consultants,  Rockville,  MD. 
K.  S.  Makeig,  and  G.  R.  Chirlin. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  536-558.  8  fig,  4  tab,  11  ref, 
append. 

Descriptors:  'Waste  disposal,  'Organic  com- 
pounds, 'Groundwater  pollution,  'Aquifers, 
'Plumes,  'Water  pollution  treatment,  Virginia, 
Waste  recovery,  Ecological  effects,  Chemical  anal- 
ysis, Monitoring  wells,  Path  of  pollutants,  Design 
criteria,  Network  design,  Soil  contamination,  Land 
use,  Cost  analysis,  Soil  gases,  Feasibility  studies. 

Over  the  course  of  35  years,  surface  disposal  of 
waste  organic  solvents  and  off-spec  parts  contami- 
nated soils  and  groundwater  at  a  small  upland 
Virginia  manufacturing  plant.  In  anticipation  of  a 
property  transfer,  an  environmental  assessment  of 
the  site  was  conducted.  Although  initial  work  was 
restricted  to  the  'main'  disposal  area,  the  study 
evolved  iteratively,  with  early  soil  and  water  anal- 
yses prompting  additional  questions  about  past 
land  use  practices.  Continuing  discussions  with 
plant  personnel  led  to  increased  understanding  of 
the  site  and  more  informed  placement  of  subse- 
quent sampling  points.  Two,  and  possible  three, 
source  areas  were  identified,  and  associated  con- 
taminant plumes  were  detected  in  the  groundwat- 
er. Contamination  was  not  widespread,  but  con- 
centrations of  some  volatile  organic  compounds 
exceeded  500,000  microgram/liter  in  one  well.  Cri- 
teria used  to  select  the  most  suitable  remediation 
technology  included  the  type  of  contamination, 
constructability  of  the  system,  availability  of  the 
technology,  length  of  time  required  to  accomplish 
the  cleanup  objectives,  space  limitations,  and  cost. 
It  was  determined  that  groundwater  extraction 
with  air  stripping  would  reduce  the  volatile  con- 
centrations as  much  as  90%  with  a  single  pass  and 
99%  with  two  passes.  The  treated  groundwater 
would  be  discharged  to  the  nearby  river  under  a 
permit.  Contamination  in  the  soil,  although 
present,  was  not  identified  as  a  continuing  source 
of  contamination  to  the  groundwater  and  would 
not  need  remediation  under  normal  site  condi- 
tions,. However,  frequent  flooding  of  the  site  could 
encourage  greater  releases  to  the  groundwater 
from  the  soil  due  to  the  increase  in  infiltration  rate. 
Soil  gas  extraction  was  recommended  to  minimize 
the  possibility  of  contaminant  loading  from  this 
source.  (See  also  W88-09283)  (Alexander-PTT) 
W88-09324 


REMEDIATION  OF  SUBSURFACE  CONTAMI- 
NATION FROM  VOLATILE  ORGANIC  COM- 
POUNDS USING  SOIL  GAS  EXTRACTION 
TECHNIQUES, 

Woodward-Clyde  Consultants,  Solon,  OH. 

R.  E.  Zimmermann,  and  V.  M.  Brizgys. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and    Exposition    on     Aquifer    Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well    Association, 


Water  Quality  Control — Group  5G 

Dublin,  OH.  1986.  p  580-591.  6  fig. 

Descriptors:  'Organic  compounds,  'Soil  contami- 
nation, 'Butadienes,  'Waste  recovery,  'Soil  gases, 
♦Water  pollution  sources,  'Groundwater  pollution, 
'Path  of  pollutants,  Groundwater  monitoring, 
Monitoring  wells,  Groundwater  management, 
Design  criteria,  Detection  limits,  Chemical  analy- 
sis, Groundwater,  Ohio,  Leaks,  Pipe  lines. 

In  December  1983,  leaking  underground  pipes 
from  a  northeast  Ohio  manufacturing  facility  were 
identified  as  the  source  of  vapors  detected  in  the 
basements  of  nearby  residences.  These  under- 
ground lines  transported  1,3-butadiene  from  sever- 
al tanks  to  a  flare  stack.  Woodward-Clyde  Consult- 
ants was  contracted  to  assess  the  lateral  and  verti- 
cal extent  of  contaminant  migration  and  develop 
an  emergency  remediation  program  that  would 
control  the  migration  of  the  contaminants  and  ef- 
fectively remove  the  contaminants  from  the  sub- 
surface. After  identifying  that  the  butadiene  ap- 
peared to  be  concentrated  just  above  and  in  the 
first  few  feet  of  the  water  table,  a  remedial  plan 
was  designed  and  implemented,  which  took  advan- 
tage of  the  volatile  nature  of  1,3-butadiene.  The 
recommended  plan  to  draw  the  contaminants  out 
of  the  subsurface  consisted  of  the  installation  of 
several  series  of  strategically  placed  soil  gas  extrac- 
tion wells  connected  by  above-ground  manifold 
pipes  with  jet  eductors,  coupled  with  the  installa- 
tion of  a  similar  extraction  system  installed  in  a 
gravel-filled  trench.  Shortly  after  the  installation  of 
these  extraction  systems,  butadiene  levels  in  nearby 
residences  decreased  below  detectable  limits.  The 
soil  gas  extraction  systems  significantly  controlled 
the  off-site  migration  of  butadiene,  reduced  its 
concentration  in  the  subsurface,  and  decreased  the 
concentration  in  the  groundwater  to  below  detect- 
able limits.  To  monitor  continued  progress  of  the 
system  at  various  locations  beneath  the  plant,  17 
soil  gas  monitoring  wells  were  installed  in  existing 
boreholes.  With  the  exception  of  four  of  the  gas 
monitoring  wells,  which  show  fluctuating  butadi- 
ene concentrations,  continued  monitoring  of  these 
wells  has  indicated  a  decrease  in  organic  vapors 
beneath  the  plant  site  with  time  as  a  result  of  the 
soil  gas  extraction  systems.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09326 


LARGE-SCALE  HIGH-EFFICIENCY  AIR 
STRIPPER  AND  RECOVERY  WELL  NET- 
WORK FOR  REMOVING  VOLATILE  ORGAN- 
IC CHLOROCARBONS  FROM  GROUND 
WATER, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 
Savannah  River  Plant. 

L.  F.  Boone,  R.  Lorenz,  C.  F.  Muska,  J.  L.  Steele, 
and  L.  P.  Fernandez. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  608-622.  3  fig,  1  tab,  3  ref. 
DOE  Contract  DE-AC09-765R00001. 

Descriptors:  'Water  pollution  treatment, 
'Wastewater  treatments,  'Metal-finishing  wastes, 
'Groundwater  monitoring,  'Waste  recovery,  'Air 
stripping,  'Organic  compounds,  Design  criteria, 
Design  standards,  Industrial  wastewater,  Chlorin- 
ated hydrocarbons,  Heavy  metals,  Path  of  pollut- 
ants, Water  pollution  sources,  Performance  evalua- 
tion, Detection  limits,  Model  studies,  Analytical 
methods,  Aquifers,  Hydrology,  Groundwater,  Sa- 
vannah River  Plants,  South  Carolina,  Pilot  plants. 

Since  1958  chemical  wastes  generated  at  the  Sa- 
vannah River  Plant  by  an  aluminum  forming/metal 
finishing  process  used  to  manufacture  nuclear  fuel 
and  target  assemblies  were  discharged  to  a  settling 
basin.  This  process  waste  stream  contained  acids, 
alkalis,  metals,  and  chlorinated  degreasing  sol- 
vents. In  1981,  these  solvents,  specifically  trichlor- 
oethylene and  tetrachloroethylene,  were  discov- 
ered in  monitor  wells  near  the  settling  basin.  A 
monitor  well  network  was  installed  to  define  the 
vertical  and  horizontal  extent  of  the  plume.  The 
current  inventory  of  total  chlorocarbons  in  the 
saturated   zone  is  approximately   360,000  pounds 
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within  the  100  ppb  contour  interval.  During  1983, 
air  stripping  technology  was  evaluated  to  remove 
these  solvents  from  the  groundwater.  A  20-gpm 
groundwater  pilot  air  stripper  with  one  recovery 
well  was  tested.  Performance  data  from  this  unit 
was  then  used  to  design  a  50-gpm  production 
prototype  air  stripper.  This  unit  demonstrated  that 
degreaser  solvent  concentrations  in  groundwater 
could  be  reduced  from  120,000  ppb  to  less  than  the 
detection  limit  of  1  ppb.  Data  from  these  two  units 
were  then  used  to  design  an  air  stripper  column 
that  would  process  contaminated  groundwater  at  a 
rate  of  400  gallons  per  minute.  Water  is  fed  to  this 
column  from  a  network  of  11  recovery  wells. 
These  wells  were  located  in  the  zone  of  contamina- 
tion as  defined  by  analytical  and  numerical  model- 
ing techniques.  This  system  has  been  operational 
since  April  1985.  to  date,  over  65,000  pounds  of 
chlorinated  degreaser  solvents  have  been  removed 
from  an  underlying  aquifer.  The  effects  of  this 
program  on  the  hydraulic  gradient  and  contamina- 
tion movement  are  currently  being  evaluated.  The 
purpose  of  this  paper  is  to  describe  the  groundwat- 
er remediation  program  at  the  Savannah  River 
Plant.  (See  also  W88-09283)  (Author's  abstract) 
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CASE  HISTORY  -  TREATMENT  OF  CON- 
TAMINANT GROUND  WATER  USING  ELE- 
VATED TEMPERATURE  AIR  STRIPPING, 

Rexnord,  Inc.,  Milwaukee,  WI.  Corporate  Re- 
search and  Development  Group. 
J.  L.  Pope,  and  R.  A.  Osantowski. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  623-635.  4  fig,  9  tab. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion treatment,  'Activated  carbon,  'Air  stripping, 
•Groundwater  pollution,  'Groundwater  manage- 
ment, 'Groundwater  monitoring,  'Organic  com- 
pounds, 'Chlorinated  hydrocarbons,  'Design  crite- 
ria, 'Design  standards,  'Monitoring  wells,  Chemi- 
cal treatment,  Performance  evaluation,  Ground- 
water, Case  studies,  Envirex  Advanced  Water 
Treatment  System,  Feasibility  studies,  Pilot  plants, 
Temperature. 

A  remedial  action  program  was  initiated  at  an 
industrial  site  having  groundwater  contaminated 
with  1,1,1-trichloroethane  (890  mg/L),  carbon  tet- 
rachloride (75  mg/L),  methylene  chloride  (11  mg/ 
L)  and  other  volatile  organic  compounds  (VOC's). 
The  objectives  of  the  project  were:  (1)  to  perform 
bench  tests  to  determine  the  feasibility  of  air  strip- 
ping as  a  treatment  alternative;  (2)  to  perform  a 
pilot  study  using  the  Envirex  Advanced  Water 
Treatment  System  to  obtain  design  data  for  scale- 
up  to  a  permanent  full-scale  system;  and  (3)  to 
design  and  implement  a  full-scale  treatment  system 
which  treats  the  groundwater  to  a  total  VOC 
concentration  of  less  than  5  mg/L  for  discharge  to 
the  sanitary  sewer  system.  Based  on  the  bench 
scale  test  results,  air  stripping  (with  chemical  pre- 
treatment)  was  found  to  be  technically  feasible  and 
the  following  treatment  train  was  proposed  for  the 
pilot  study:  chemical  coagulation  with  alum  and 
anionic  polymer,  clarification,  dual-media  filtration 
and  air  stripping.  Data  were  also  gathered  on 
granular  activated  carbon  adsorption.  During  the 
pilot  study,  significant  increases  in  acetone  concen- 
tration were  observed  in  the  raw  groundwater. 
This  contaminant  was  not  effectively  removed 
with  the  treatment  train  used  during  the  study.  It 
was  decided  after  additional  laboratory  tests  and  a 
literature  review  were  performed  that  air  stripping 
at  180  deg  F  would  be  effective  in  removing  the 
acetone  and  the  other  VOC's  present.  Effluent 
analysis  revealed  that  this  process  achieved  up  to 
99%  contaminant  removal  and  the  full-scale 
system  was  designed  on  this  basis.  (See  also  W88- 
09283)  (Author's  abstract) 
W88-09329 


INTERCEPTOR   TRENCHES   FOR   POSITIVE 
GROUND  WATER  CONTROL, 

Union  Carbide  Corp.,  Port  Lavaca,  TX.  Polyofins 

Div. 

S.  G.  Gilbert,  and  J.  J.  Gress. 


IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  638-650.  3  fig,  3  ref. 

Descriptors:  'Water  pollution  treatment,  'Barriers, 
'Interceptor  trenches,  'Groundwater  pollution, 
'Groundwater  monitoring,  Groundwater  manage- 
ment, Economic  aspects,  Design  criteria,  Design 
standards,  Network  design,  Performance  evalua- 
tion, Path  of  pollutants,  Aquifers,  Groundwater, 
Texas,  Construction  methods,  Construction,  Pipe- 
lines. 

A  new  and  efficient  method  for  the  construction  of 
interceptor  trenches  has  been  developed  and  suc- 
cessfully installed  by  Industrial  Builders,  Inc.  for 
several  applications  at  a  Union  Carbide  petrochem- 
ical facility  on  the  Texas  coastal  plain.  Rapid  and 
cost-effective  installation  is  made  possible  by  inno- 
vations in  sump  and  trench  construction  and  the 
tie-in  between  the  two.  The  sump  is  constructed 
first  using  standard  well  construction  techniques  to 
drill  a  96  inch  diameter  hole  to  contain  the  42  inch 
diameter  polyethylene  pipe  sump.  A  European  de- 
signed and  fabricated  trenching  machine  then  exca- 
vates the  trench,  inserts  the  drainage  pipe  and 
backfills  with  aggregate  in  one  operation.  A  spe- 
cially designed  performed  pipe  entry  door  built 
into  the  side  of  the  sump  barrel  provides  for  effi- 
cient and  safe  connection  of  the  drainage  pipe  to 
the  specially  designed  collection  sump.  The  effec- 
tiveness of  interceptor  trenches  has  been  proven  in 
full  scale  application.  Reversal  of  flow  gradients 
and  the  absolute  prevention  of  continued  horizon- 
tal migration  of  groundwater  contaminants  has 
been  clearly  demonstrated.  Interceptor  trenches 
have  been  shown  to  be  cost-effective  to  install  and 
operate.  With  the  reassurance  of  maximum  safety 
and  an  operating  system  that  positively  controls 
groundwater  migration,  interceptor  trenches  meet 
today's  challenge.  (See  also  W88-09283)  (Author's 
abstract) 
W88-09330 


APPLICATION  OF  A  GROUND-WATER- 
QUALITY  MANAGEMENT  MODEL  TO  THE 
EQUUS  BEDS  AQUIFER  IN  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 
O.  Drici,  M.  Heidari,  and  J.  Sadeghipour. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  651-668.  8  fig,  29  ref.  EPA 
Cooperative  Agreement  No.  S007249  01. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water movement,  'Plumes,  'Interception  wells, 
'Kansas,  'Model  studies,  'Groundwater  manage- 
ment, 'Groundwater  pollution,  Groundwater  mon- 
itoring, Computer  programs,  Monitoring  wells, 
Path  of  pollutants,  Performance  evaluation,  Solute 
transport,  Aquifers,  Permeability  coefficient,  Hy- 
draulic conductivity,  Economic  aspects,  Ground- 
water, Kansas,  Hydraulic  models,  Equus  Beds  aq- 
uifer, Linear  systems  theory,  Pumping,  Mathemati- 
cal models. 

A  ground-water-quality  management  model  was 
developed  to  investigate  the  best  management  op- 
tions for  the  containment  of  an  oil-field-brine 
plume  in  the  Equus  Beds  aquifer  in  south-central 
Kansas.  The  model,  which  is  based  on  linear-sys- 
tems theory,  generates  unit-response  functions  for 
drawdowns  and  velocity  vectors  and,  through  an 
iterative  technique,  extends  the  applicability  of 
these  functions  to  large  systems  on  minicomputers. 
The  main  objectives  of  this  model  were  to  find  the 
locations  and  minimum  rates  of  pumpage  of  plume- 
interception  wells,  to  successfully  reverse  the  ve- 
locity vectors  at  observation  wells  located  along 
the  plume  front,  and  also  to  satisfy  freshwater 
demands  from  supply  wells.  The  effects  of  the 
calculated  minimum  withdrawals  from  the  inter- 
ception wells  on  the  migration  of  contaminants 
throughout  the  ground-water  system  were  evaluat- 
ed utilizing  a  solute-transport  model.  The  objective 
of  this  step  was  to  ensure  the  containment  of  the 
plume.  Whereas  the  application  of  these  models  to 
the    study    area    achieved    the    objectives    stated 


above,  the  implementation  of  the  results  is  believed 
to  be  impractical  and  expensive.  This  is  due  to  the 
high  rates  of  pumpage  that  must  be  carried  out  to 
reverse  the  velocity  vectors  in  the  vicinity  of  the 
plume.  The  proposed  technique  of  pollutant  con- 
tainment may  be  effective  when  applied  to  aquifers 
having  low  hydraulic  gradients  and/or  to  aquifers 
with  hazardous  plumes  whose  containment  is  not 
subject  to  economic  considerations.  (See  also  W88- 
09283)  (Author's  abstract) 
W88-09331 


MODELING  REMEDIAL  ACTIONS  AT  UN- 
CONTROLLED HAZARDOUS  WASTE  SITES, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
S.  H.  Boutwell,  S.  M.  Brown,  B.  R.  Roberts,  and 
D.  F.  Atwood. 
Noyes  Publications,  Park  Ridge,  NJ.  1986.  440  p. 

Descriptors:  'Water  pollution  control,  'Water  pol- 
lution treatment,  'Model  studies,  'Cleanup  oper- 
ations, 'Hazardous  wastes,  'Disposal  sites,  'Waste 
disposal,  Groundwater  pollution,  Water  pollution 
prevention,  Mathematical  models. 

Modeling,  whether  it  be  through  the  use  of  rela- 
tively simple  analytical  solutions  or  more  sophisti- 
cated numerical  codes,  is  beginning  to  be  used 
more  and  more  throughout  the  feasibility  study 
process.  This  book  is  intended  to  provide  guidance 
on  both  the  selection  and  use  of  a  range  of  model- 
ing techniques  applicable  to  the  evaluation  of  re- 
medial actions  for  groundwater  and  surface  water 
contamination  problems.  The  book  is  composed  of 
four  volumes.  Volume  1,  Selection  of  Models  for 
Remedial  Action  Assessment,  provides  a  method- 
ology for  the  selection  of  models.  The  methodolo- 
gy addresses  three  key  decisions:  (1)  whether  mod- 
eling should  be  considered;  (2)  if  so,  what  level  of 
model  sophistication  is  appropriate;  and  (3)  what 
capabilities  should  the  model  or  models  have. 
Volume  2,  Simplified  Methods  for  Subsurface  and 
Waste  Control  Actions,  provides  a  compilation  of 
simplified  methods,  or  analytical  and  semi-analyti- 
cal solutions,  applicable  to  the  evaluation  of  sub- 
surface and  waste  control  actions.  The  primary 
emphasis  of  this  volume  is  on  identifying  the  meth- 
ods that  can  be  used  to  evaluate  specific  actions 
and  the  assumptions  and  limitations  affecting  their 
use.  Volume  3,  Numerical  Modeling  of  Surface, 
Subsurface  and  Waste  Control  Actions,  provides 
guidance  on  the  use  of  numerical  models  for  sites 
where  more  detailed  analyses  are  required  and 
where  sufficient  resources  are  available.  Finally, 
Volume  4,  Analytical  and  Numerical  Models  for 
the  Evaluation  of  Surface  Water  Remedial  Ac- 
tions, provides  remedial  action  modeling  guidance 
for  surface  water  contamination  problems.  (Lantz- 
PTT) 
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PROCEEDINGS  OF  THE  8TH  NATIONAL 
GROUND  WATER  QUALITY  SYMPOSIUM: 
'ANATOMY  OF  SUPERFUND*. 

National  Water  Well  Association,  Dublin,  OH. 
September  23-25,  1986,  Kansas  City,  Missouri.  Na- 
tional Water  Well  Association,  Dublin,  Ohio. 
(1986).  147  p. 

Descriptors:  'Comprehensive  Environmental  Re- 
sponse Compensation  and  Liability  Act,  'Ground- 
water quality,  'Symposium,  'Superfund,  'Ground- 
water, Water  quality,  Legal  aspects,  Management 
planning,  Public  policy. 

The  National  Water  Well  Association  conducted  a 
conference  entitled  'The  Eighth  National  Ground 
Water  Quality  Symposium  -  Anatomy  of  Super- 
fund'  on  September  23-25,  1986  in  Kansas  City, 
Missouri.  This  conference  featured  a  broad  spec- 
trum of  invited  speakers  from  different  disciplines 
including:  state  and  federal  attorneys;  technicians 
from  government,  industry  and  consulting  firms; 
and  policy-makers  from  both  the  public  and  pri- 
vate sectors.  The  conference  provided  a  forum  for 
all  who  attended  to  exchange  ideas  and  pertinent 
information  regarding  the  processes  and  issues  in- 
volved in  Comprehensive  Environmental  Re- 
sponse, Compensation,  and  Liability  Act  response. 
These   proceedings  are  a  compilation   of  papers 
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presented  by  the  symposium  speakers.  (See  W88- 
09375  thru  W88-09384)  (Author's  abstract) 
W88-09374 


SUPERFUND:    SIGNIFICANT   ACCOMPLISH- 
MENTS, 

ICF,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09375 


CHEMICAL  AND  TOXICOLOGICAL  ASPECTS 
OF  SUPERFUND  SITE  CLEANUP, 

ENVIRON  Corp.,  Princeton,  NJ. 
R.  H.  Harris,  J.  V.  Rodricks,  and  L.  Brooks. 
IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
20-37,  1  fig,  3  tab,  24  ref. 

Descriptors:  'Toxicology,  *Water  pollution  treat- 
ment, *Water  pollution  control,  'Chemical  wastes, 
•Tonicity,  'Superfund,  'Cleanup  operations,  Or- 
ganic compounds,  Inorganic  compounds,  Path  of 
pollutants,  Solute  transport,  Public  health,  Health 
aspects,  Chemical  treatment,  Risks. 

Superfund  sites  typically  contain  a  complex  mix- 
ture of  organic  and  inorganic  chemicals.  The  off- 
site  migration,  or  potential  migration,  of  these 
chemicals  is  governed  by  the  physical  and  chemi- 
cal properties  of  the  chemicals  and  of  the  sur- 
rounding environment.  These  properties  may  be 
used  in  analysis  of  the  potential  environmental  and 
health  risks  posed  by  a  Superfund  site.  The  analy- 
sis, therefore,  must  reflect  not  only  the  chemicals 
deposited  at  the  site,  but  also  chemical  and  biologi- 
cal transformation  products,  and  the  potential  for 
transport  to  off-site  receptors.  Because  of  the  great 
number  of  chemicals  usually  found  at  Superfund 
sites,  it  may  be  necessary  to  choose  'indicator 
chemicals'  for  purposes  of  evaluating  environmen- 
tal and  health  risks.  Additionally,  evaluation  of  the 
toxicological  properties  of  many  chemicals  is  often 
complicated  by  the  paucity  of  toxicological  infor- 
mation. Thus,  one  basis  for  selecting  indicator 
chemicals  is  the  availability  of  toxicological  data. 
This  practice,  in  combination  with  estimates  of 
dose-response  relationships  which  are  considered 
to  overestimate  the  human  response  to  exposure  to 
toxic  chemicals  at  low  doses,  results  in  health  risk 
assessments  which  are  believed  to  be  conservative 
and  protective  of  public  health.  (See  also  W88- 
09374)  (Author's  abstract) 
W88-09376 


REMEDIAL  INVESTIGATIONS/FEASIBILITY 
STUDIES  UNDER  SUPERFUND, 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
R.  C.  Johnson. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
40-49,  3  fig,  4  ref. 

Descriptors:  'Water  pollution  control,  'Remedial 
investigation,  'Feasibility  studies,  'Superfund, 
•Water  pollution  treatment,  'Waste  disposal, 
Cleanup  operations,  Disposal  sites,  Performance 
evaluations,  Hazardous  wastes,  Waste  manage- 
ment, Data  acquisition. 

Under  Superfund,  the  remedial  investigation  (RI) 
generally  consists  of  data  gathering  activities  un- 
dertaken to  determine  the  degree  and  extent  of 
contamination  associated  with  an  uncontrolled 
hazardous  waste  site  (40  CFR  Part  300,  1980).  The 
feasibility  study  (FS)  is  generally  defined  as  the 
process  whereby  remedial  alternatives  are  devel- 
oped, screened,  and  evaluated  in  a  systematic 
manner.  EPA  guidance  specifies  that  the  RI  should 
be  performed  concurrently  and  interdependently 
with  the  FS.  Preliminary  evaluation  of  remedial 
alternatives  is  conducted  during  development  of 
the  RI/FS  work  plan,  including  an  initial  public 
health  assessment  and  conceptual  modeling  of  site 
contamination.  This  preliminary  work  is  based  on 
the  usually  substantial  data  available  for  National 
Priority  List  (NPL)  sites  prior  to  Superfund  ac- 
tions. RI  and  FS  activities  are  interrelated  so  that 
new  site  screening  techniques  for  rapid  contamina- 


tion assessment  can  provide  continual  data  input 
into  concurrent  FS  activities.  Since  identification 
of  potential  remedial  alternatives  is  a  component  of 
the  RI  design,  data  collection  is  focused  toward 
this  goal.  This  process  essentially  eliminates  unnec- 
essary RI  activities  and  ensures  an  adequate  data- 
base to  support  the  FS.  (See  also  W88-09374) 
(Author's  abstract) 
W88-09377 


SURVEYS  OF  REMEDIAL  ACTIONS  AT  SU- 
PERFUND SITES, 

Soil  and  Material  Engineers,  Inc.,  Bordentown, 
NJ. 

D.  Pennington. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
51-60,  3  tab. 

Descriptors:  'Water  pollution  control,  'Waste 
treatment,  'Hazardous  wastes,  'Waste  disposal, 
•Remedial  actions,  'Disposal  sites,  'Superfund, 
•Water  pollution  treatment,  Landfills,  Surveys, 
Reclamation,  Biological  treatment,  Chemical  treat- 
ment, United  States,  Cleanup  operations. 

The  approach  to  response  actions  at  uncontrolled 
hazardous  waste  sites  has  changed  significantly 
since  the  beginning  of  the  Superfund  program. 
Factors  influencing  these  changes  are  discussed. 
Phasing  out  of  landfills,  use  of  thermal  destruction 
technologies,  use  of  on-site  treatment  technologies, 
introduction  of  new  technologies  (e.g.  in-situ  treat- 
ment), and  application  of  containment  techniques 
are  emphasized.  Results  of  surveys  at  more  than 
400  hazardous  waste  sites  throughout  the  United 
States  are  discussed.  One  conclusion  of  the  surveys 
is  that  recent  remedial  actions  have  been  more 
focused  and  comprehensive  than  earlier  remedial 
actions  in  the  Superfund  program.  Experience, 
new  research  and  development,  new  technologies 
and/or  technology  transfer  from  other  industries, 
public  awareness  and  education  are  in  part  respon- 
sible for  these  more  focused  efforts.  As  a  result, 
future  remedial  actions  will  need  to  adapt  to  the 
realities  of  new  institutional,  technological,  and 
cost  limitations.  Trends  in  short  term  and  long 
term  cleanup  activities  include  excavation  and  re- 
moval of  contaminated  materials  and  soils.  This 
will  become  a  less  viable  alternative  as  landfills 
capable  of  accepting  these  wastes  are  reduced  or 
eliminated.  Other  trends  discussed  are  increasing 
emphasis  on  on-site  treatment  technologies  and 
thermal  destruction  technologies,  potential  of 
chemical  in-situ  treatment  and  bioreclamation,  use 
of  more  advanced  survey  techniques  reducing  field 
time,  less  emphasis  on  temporary  remedial  actions, 
and  requirements  for  more  detailed  remedial  action 
studies  and  designs.  Also,  key  problems  affecting 
these  trends  (e.g.,  the  volume  of  contaminated 
soils)  are  identified.  (See  also  W88-09374)  (Au- 
thor's abstract) 
W88-09378 


ECONOMICS     OF     NATURAL     RESOURCE 
DAMAGE  CLAIMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-09379 


U.S.  EPA  RESEARCH  ON  IN-SITU  TREAT- 
MENT TECHNOLOGY, 

Environmental  Protection  Agency,  Cincinnati, 
OH.  Hazardous  Waste  Engineering  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-09380 


ENTROPY  RACES  SUPERFUND, 

Office   of  Technology   Assessment,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09381 


SUPERFUND  -  REPAIRS  IN  ORDER, 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover. 
M.  A.  Apgar,  and  P.  S.  Young. 


Water  Quality  Control — Group  5G 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
111-124,  2  tab. 

Descriptors:  'Water  pollution  control,  'Superfund, 
•Cleanup  operations,  Management  planning,  Eco- 
nomic aspects,  Risk  assessment,  Cost-benefit  analy- 
sis, Water  pollution  treatment,  Water  quality  con- 
trol, Performance  evaluation,  Sampling,  Risks, 
Public  health. 

Hazardous  waste  sites,  even  in  the  unconsolidated 
ubiquitously  permeable  sediments  of  the  Atlantic 
Coastal  Plain,  have  seriously  contaminated  few 
wells  in  Delaware.  Unfortunately,  the  Superfund 
has  produced  studies  that  are  time  consuming, 
highly  expensive  and  have  thus  far  resulted  in 
decisions  for  remedies  which  are  unnecessary  for 
protection  of  human  health  and  the  environment 
from  significant  risks.  The  Superfund  Program 
should  be  improved  by:  (1)  Stressing  flow  system 
delineation  first,  followed  by  limited  sampling  in 
those  areas  and  for  those  constituents  likely  to 
have  migrated  from  the  waste  site(s);  (2)  Recogniz- 
ing natural  contaminant  attenuation  linked  with 
restriction  of  water  supply  development  in  those 
parts  of  aquifers  anticipated  to  be  or  become  heavi- 
ly contaminated;  (3)  Recognizing  water  treatment 
as  a  solution  to  slightly  contaminated  wells  until 
contamination  dissipates;  (4)  Requiring  an  initial 
cost/benefit  evaluation  of  replacement  and  avoid- 
ance of  contaminated  and  threatened  water  sup- 
plies compared  to  costs  of  detailed  studies  and 
remedies,  then  using  the  result  to  discipline  the 
project  scope  and  actions;  (5)  Applying  the  pro- 
gram only  to  those  sites  where  responsible  parties 
can't  be  identified  or  goaded  into  action;  (6)  Al- 
lowing focused  and  short-cut  studies  of  reasonably 
anticipated  problems  to  reduce  the  length  and  cost 
of  investigations;  (7)  Employing  reasonable,  as  op- 
posed to  unrealistically  conservative,  estimates  of 
exposure  to  assess  risks;  and  (10)  Support  risk 
management  decisions  that  are  consistent  with 
risks  from  other  problems  and  with  costs  incurred 
in  managing  them.  (See  also  W88-09374)  (Lantz- 
PTT) 
W88-09382 


ALTERNATIVE  APPROACHES  TO  RECORD 
OF  DECISION, 

Clean  Site,  Inc.,  Alexandria,  VA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09383 


STATE  INVOLVEMENT  IN  AN  EPA  LEAD  SU- 
PERFUND REMEDIAL  ACTION, 

Iowa  Dept.  of  Natural  Resources,  Des  Moines. 
T.  J.  O'Connor,  and  J.  E.  Carleton. 
IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
130-147,  4  fig,  1  tab,  7  ref. 

Descriptors:  •Superfund,  'State  jurisdiction, 
'Cleanup  operations,  'Iowa,  *Water  pollution 
treatment,  Bulking,  Pesticides,  Sludge,  Waste  dis- 
posal, Decontamination,  Pollutant  identification, 
National  Priorities  List,  Water  pollution  sources, 
Soil  contamination,  Groundwater  pollution. 

The  Aidex  Corporation  site  near  Council  Bluffs, 
Iowa  is  a  Federal-lead  Superfund  site.  The  site  was 
included  on  the  National  Priorities  List  in  1981  as 
the  state's  designated  top  priority  site.  Soil  and 
groundwater  contamination  resulted  from  spills 
and  a  1976  fire  that  partially  destroyed  the  facility. 
After  numerous  investigations  at  the  site,  a  three- 
phase  remedial  action  plan  has  been  initiated  at  the 
site.  Phase  I  includes  on-site  collection,  bulking 
and  temporary  staging  of  pesticide  contaminated 
solids,  liquids  and  sludges;  analysis  of  collected 
wastes;  construction  of  an  interceptor  ditch;  and 
disposal  of  bulk  liquid  wastes.  Phase  II  includes 
disposal  of  all  repacked  drums  and  a  large  amount 
of  debris  from  the  site.  Phase  III  includes  excava- 
tion and  disposal  of  all  soils  containing  more  than 
10  mg/kg  of  all  pesticides,  decontamination  of 
buildings,  and  capping  and  seeding  of  the  site. 
Phases  I  and  II  have  been  completed.  Phase  III 
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was  initiated  in  August  1986,  and  is  projected  to  be 
completed  by  December  1986.  Since  remedial 
action  is  being  performed  using  monies  from  the 
Hazardous  Waste  Response  Fund,  the  State  of 
Iowa  has  been  involved  in  the  decision  making 
process  and  funding  of  the  remedial  actions  at  the 
site.  (See  also  W88-09374)  (Author's  abstract) 
W88-09384 


VADOSE    ZONE    MONITORING    FOR    HAZ- 
ARDOUS WASTE  SITES, 

Raman  Tempo,  Santa  Barbara,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09385 


CLEAN  WATER  ACT  PERMIT  GUIDANCE 
MANUAL, 

Smith  and  Schnacke,  Dayton,  OH. 

R.  S.  Frye,  J.  W.  Blattner,  J.  Z.  Cannon,  and  J.  N. 

Hanson. 

Executive  Enterprises  Publications  Co.,  Inc.,  New 

York.  1988.  644  p. 

Descriptors:  *Water  pollution  control,  *Clean 
Water  Act,  'Permits,  'Manuals,  'Water  quality 
control,  Wastewater  discharge,  Municipal  wastes, 
Legislation,  Regulations. 

Background  information  and  guidance  are  provid- 
ed for  obtaining  or  renewing  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permits 
for  the  direct  discharge  of  water  pollutants  to 
surface  waters.  Related  permit  programs,  such  as 
pretreatment  permits  for  facilities  which  discharge 
wastewater  to  municipal  sewer  systems,  Under- 
ground Injection  Control  permits  for  discharge  of 
pollutants  to  underground  wells,  or  Army  Corps  of 
Engineers  Section  404  permits  for  dredging  or 
filling  activities  in  waters  of  the  United  States  are 
not  covered.  The  present  NPDES  permitting  pro- 
gram is  a  very  complex  regulatory  scheme  which 
has  changed  greatly  in  the  past  several  years  and 
which  continues  to  change.  Many,  if  not  most, 
facilities  are  now  operating  under  permits  that 
have  expired  or  will  soon  expire.  As  EPA  and  the 
states  begin  to  reissue  the  tremendous  backlog  of 
expired  permits,  companies  will  need  to  understand 
the  requirements  of  the  current  rules  and  be  aware 
of  the  favorable  changes  which  might  be  available 
within  the  next  few  months.  The  first  portion  of 
the  text  (Parts  II  and  III)  addresses  what  is  con- 
tained in  a  permit  -  effluent  limitations  and  other 
conditions  ~  while  the  second  portion  of  the  texts 
(Parts  IV  and  V)  addresses  the  procedures  for 
obtaining,  modifying,  and  terminating  NPDES 
permits.  Part  VI  explains  the  legal  liability  which 
you  may  have  for  a  discharge  even  if  you  have  an 
NPDES  permit.  To  supplement  the  text,  Appendi- 
ces have  been  provided  which  give  more  detailed 
discussion  of  certain  of  the  more  important  or 
more  complicated  issues  involved  in  NPDES  per- 
mitting. (Lantz-PTT) 
W88-09399 


REMEDIAL  TECHNOLOGIES  FOR  LEAKING 
UNDERGROUND  STORAGE  TANKS. 

Weston  (Roy  F.),  Inc.,  Concord,  CA. 

Lewis  Publishers,  Chelsea,  Michigan.  1988.  216  p. 

Descriptors:  'Water  pollution  treatment,  'Cleanup 
operations,  'Storage  tanks,  'Underground  storage, 
Leakage,  Water  pollution  prevention,  Groundwat- 
er pollution,  Feasibility  studies,  Biodegradation, 
Volatilization,  Isolation,  Solidification. 

The  prevention,  detection,  and  correction  of  leak- 
age of  petroleum  products  from  underground  stor- 
age tanks  (UST)  has  gained  high  priority  in  the 
utility  industry  and  within  the  regulatory  agencies. 
Trie  1984  amendments  to  the  Resource  Conserva- 
tion and  Recovery  Act  (RCRA)  require  the  U.S. 
Environmental  Protection  Agency  (EPA)  to  de- 
velop new  Federal  regulations  for  reducing  and 
controlling  environmental  damage  from  under- 
ground storage  tank  leakage.  This  report  provides 
a  general  introduction  to  the  state-of-the-art  of 
cleanup  technology,  including  a  listing  of  feasible 
methods,  a  description  of  their  basic  elements,  and 
some  discussion  of  the  factors  to  be  considered  in 
their  selection  and  implementation  for  a  remedial 


program.  This  report  is  not  intended  to  be  a  reme- 
diation design  and  implementation  manual.  All  soil 
and  groundwater  remediation  problems  require 
site-specific  considerations  in  choosing,  designing, 
and  implementing  the  most  appropriate  remedial 
programs.  The  information  in  this  report  is  orga- 
nized and  presented  in  terms  of  four  major  consid- 
erations in  evaluating  the  relative  feasibility  of 
each  method:  technical  feasibility,  implementation 
feasibility,  environmental  feasibility,  and  economic 
feasibility.  Remedial  technologies  discussed  are: 
volatilization,  biodegradation,  leaching  and  chemi- 
cal reaction,  vitrification,  passive  remediation,  iso- 
lation/containment, land  treatment,  thermal  treat- 
ment, asphalt  incorporation,  solidification/stabili- 
zation, groundwater  extraction  and  treatment, 
chemical  extraction,  and  excavation.  (Lantz-PTT) 
W88-09402 


REHABILITATING  DAMAGED  ECOSYSTEMS. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09448 


RESTORATION  ECOLOGY:  THE  NEW  FRON- 
TIER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
J.  Cairns. 
IN:  Rehabilitating  Damaged  Ecosystems.  Volume 

I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p  1- 

II,  5ref. 

Descriptors:  'Cleanup  operations,  'Management 
planning,  'Restoration,  'Water  pollution  control, 
'Water  pollution  treatment,  'Rehabilitation, 
'Water  pollution  effects,  'Ecological  effects, 
•Waste  disposal,  Ecosystems,  Wetlands,  Hazard- 
ous wastes,  Disposal  sites,  Water  pollution  preven- 
tion, Groundwater  pollution. 

If  a  natural  system  is  altered,  its  ecological  role  is 
either  eliminated  or  substantially  changed.  In  some 
cases,  such  as  alteration  due  to  surface  mining, 
some  formerly  existing  ecological  characteristics 
may  be  replaced  relatively  quickly  and  others  may 
take  more  than  a  human  lifetime  to  restore.  In 
other  cases,  such  as  the  construction  of  condomin- 
iums, high-rise  buildings,  football  stadiums,  etc., 
the  alteration  is  permanent  from  the  perspective  of 
the  human  lifetime.  A  high  probability  exists  that 
some  artifacts  will  be  replaced  with  larger,  more 
formidable  artifacts  rather  than  the  original  ecosys- 
tem. This  paper  focuses  on  the  restoration  or  reha- 
bilitation of  ecosystems  subjected  to  a  disturbance 
following  which  remedial  measures  may  be  imme- 
diately instituted.  Even  in  cases  where  the  inten- 
tion is  to  build  artifacts  that  will  alter  the  ecosys- 
tem for  tens  or  hundreds  of  years,  consideration 
should  be  given  to  the  options  for  alternative  use 
when  the  life  expectancy  of  the  present  artifact  has 
been  reached.  Damaged  ecosystems  can  often  be 
used  for  partially  replacing  systems  lost  elsewhere. 
Abundant  evidence  is  given  that  surface  mined 
land  can  be  used  to  create  wetlands  where  none 
existed  before.  Since  natural  wetlands  are  being 
lost  to  agriculture  (about  80%  of  the  loss)  and  for 
building  construction  and  other  purposes  (20%)  at 
a  frightening  rate,  the  replacement  of  many  of  their 
functions  elsewhere  has  positive  features.  In  the 
case  of  hazardous  waste  sites,  several  major  op- 
tions are  available:  (1)  Detoxify  the  site  and  restore 
to  original  condition  or  some  alternative  ecologi- 
cally stable  condition;  (2)  At  sites  where  option  1 
may  be  technologically  impossible,  or  cost  prohibi- 
tive, the  primary  objectives  would  be  to  exclude 
the  general  public,  migratory  water  fowl,  and  so 
on  to  reduce  or  eliminate  the  chances  of  inadvert- 
ent exposure  to  hazardous  materials  and  to  immo- 
bilize the  waste  so  that  adjacent  areas  are  not 
contaminated;  (3)  To  remove  and  treat  those  por- 
tions of  the  hazardous  waste  still  in  a  relatively 
concentrated  form  and  to  leave  the  partially  dis- 
persed and  transformed  wastes  that  are  difficult  to 
collect  and  treat  on  the  site  until  natural  transfor- 
mations continue;  and  (4)  To  reduce  the  hazard  or 
risk  to  a  level  considered  acceptable  to  society  and 
then  to  restore  the  site  to  either  original  condition 
or  to  some  alternative  ecosystem  (such  as  a  wet- 
land) that  would  be  acceptable  to  society.  (See  also 
W88-09438)  (Lantz-PTT) 
W88-09449 


RIVER  AND  STREAM  RESTORATION, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
J.  A.  Gore,  and  F.  L.  Bryant. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 
23-38,  2  fig,  2  tab,  73  ref. 

Descriptors:  'Rivers,  'Streams,  'Restoration, 
•Cleanup  operations,  'Ecosystems,  'Water  pollu- 
tion control,  'Rehabilitation,  'Water  pollution 
treatment,  Ecological  effects,  Urban  runoff,  Ripari- 
an vegetation,  Lotic  environment,  Fish,  Channels. 

Though  rivers  and  streams  represent  a  small  por- 
tion of  available  freshwater  (<0.02%),  the  natural 
replenishment  of  this  component  of  the  hydrologic 
cycle  (often  2  weeks)  has  caused  humans  to  per- 
ceive this  resource  as  more  available  and  less  des- 
tructable.  In  turn,  overuse  and  misuse  of  streams 
and  rivers  have  resulted  in  severe  damage  to  the 
ecosystems  associated  with  running  water  systems. 
Ecosystem  damage  can  take  on  such  subtle  charac- 
teristics such  as  increased  sediment  loads,  poor 
water  quality  from  urban  runoff,  and  unobserved 
declines  of  habitat  and  production  of  game  and 
nongame  species.  Unlike  terrestrial  reclamation  or 
restoration  projects,  river  restoration  must  also 
account  for  systems  that  interact  to  produce  the 
lotic  ecosystem.  That  is,  pollutant  loads  from  sur- 
face runoff  must  be  reduced  or  eliminated  and 
riparian  vegetation  must  be  restored  to  control 
erosion  and  to  provide  habitat  for  riparian  fauna 
that  also  use  lotic  resources.  Within  the  restored 
channel,  a  number  of  hydrologic  considerations 
must  be  examined.  Because  discharge  patterns  are 
fairly  predictable,  channel  configuration  can  be 
designed  to  simulate  meander  and  depositional  pat- 
terns. In  addition,  bank  and  bed  stability  must  be 
planned  and  structures  built.  Both  fish  and  their 
food  sources,  mostly  from  the  benthic  community, 
must  also  be  restored.  Since  river  restoration  rarely 
involves  direct  transplantation  or  introduction  of 
animal  species,  habitat  structures  should  be  de- 
signed to  attract  residents  from  colonizers  arriving 
from  upstream  and  downstream  areas.  Thus,  'recla- 
mation' of  the  instream  flora  and  fauna  is  a  process 
of  habitat  and  colonization  enhancement.  (See  also 
W88-09438)  (Lantz-PTT) 
W88-09450 


RECLAMATION  AND  TREATMENT  OF  CON- 
TAMINATED LAND, 

Bostock,  Hill  and  Rigby  Ltd.,  Birmingham  (Eng- 
land). 

M.  A.  Smith. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 
61-89,  10  fig,  5  tab,  57  ref. 

Descriptors:  *Land  reclamation,  'Rehabilitation, 
♦Cleanup  operations,  Soil  contamination,  Water 
pollution  sources,  In-situ  treatment,  Macroencap- 
sulation,  Isolation,  Containment,  Monitoring. 

'Contaminated  land'  can  be  defined  as  'land  that 
contains  substances  that,  when  present  in  sufficient 
quantities  or  concentrations,  are  likely  to  cause 
harm,  directly  or  indirectly  to  man,  to  the  environ- 
ment, or  on  occasions  to  other  targets.'  The  con- 
tamination of  land  has  become  of  major  concern 
during  the  past  decade  in  both  North  America  and 
Europe  for  three  major  reasons:  (1)  Actual  and 
potential  risk  to  human  health  and  safety  through, 
for  example,  contaminated  water  supplies  or  food- 
stuffs; (2)  Actual  and  potential  damage  to  the  natu- 
ral environment;  and  (3)  Inhibition  of  the  beneficial 
use  of  land  for  agriculture,  residential,  amenity,  or 
industrial  purposes.  Discussions  about  options 
available  for  remedial  action  (appropriate,  long- 
term  measures),  soil  treatment  after  excavation,  in- 
situ  treatment,  macroencapsulation/isolation/con- 
tainment,  monitoring  and  evaluation  of  perform- 
ance, and  building  on  contaminated  land,  present 
the  various  techniques  for  the  reclamation  of  con- 
taminated land.  (See  also  W88-09438)  (Lantz-PTT) 
W88-09452 


TECHNIQUES  FOR  THE  CREATION  OF  WET- 
LAND HABITAT  IN  COAL  SLURRY  PONDS, 

Restoration  Resources,  Inc.,  Indianapolis,  IN. 
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C.  S.  Thompson. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 
91-114,  17  fig,  4 tab,  Href. 

Descriptors:  'Wetlands,  'Mine  wastes,  *Water 
pollution  treatment,  'Habitats,  *Coal  mines, 
'Slurry  ponds,  'Reclamation,  Cyclone  separation, 
Multiple  discharge  method,  Soil  water,  Soil  chem- 
istry. 

Coal  slurry  is  the  by-product  of  the  coal  cleaning 
process.  It  consists  of  fine  coal  particles  and  other 
constituents  such  as  pyrite,  calcite,  sand,  and  clay 
ranging  in  size  from  +60  to  -250  mesh.  Pyrite  is,  of 
course,  an  undesirable  element  due  to  its  tendency 
to  be  converted  to  sulfuric  acid  under  natural 
weathering  conditions.  For  this  reason  slurry  dis- 
posal ponds  have  in  the  past  been  considered  pollu- 
tion sources  to  be  eliminated  by  covering  with  a 
nontoxic  soil  material.  The  result  has  been  creation 
of  federal  regulations  requiring  the  coal  mine  oper- 
ator to  cover  all  slurry  ponds  with  4  ft  of  suitable 
soil  material.  In  reality,  however,  6  to  8  ft  is  often 
required  in  order  to  operate  heavy,  earth-moving 
equipment  on  such  soft  material  as  slurry.  This 
means  hundreds  of  thousands  to  several  million 
dollars  may  be  required  to  reclaim  a  single  slurry 
pond.  Higher  reclamation  costs  have,  in  recent 
years,  caused  more  attention  to  be  given  to  the 
natural  soil  constituents  that  occur  in  the  slurry 
itself.  The  one  basic  element  that  this  soil  lacks  is 
fertility  which  may  be  supplemented  with  artificial 
fertilizer  and  nurse  crops  until  such  time  that  or- 
ganics  in  the  soil  become  self-sustaining  through 
plant  material  growth  and  death  cycles.  Another 
important  element  of  a  slurry  pond  is  the  soil 
moisture  availability.  Most  slurry  ponds  have  a 
substantial  portion  of  the  acreage  in  shallow  stand- 
ing water  and  saturated  soils  typical  of  most  inland 
wetlands.  Therefore,  with  the  elimination  of  acid 
conditions  and  addition  of  fertilizer  and  plant  mate- 
rials, the  low  wet  areas  of  a  slurry  pond  can  be 
converted  to  wetland  habitat  while  the  dryer  areas 
may  be  planted  to  supportive  upland  vegetation. 
All  of  this  may  be  accomplished  with  limited  soil 
cover  resulting  in  a  substantial  cost  savings  to  the 
mine  operator  and  assuring  elimination  of  a  poten- 
tial pollution  source.  Of  equal  importance  is  the 
creation  of  wetland/wildlife  habitat.  This  chapter 
discusses  three  types  of  management  practices  and 
actual  field  trials  of  these  methods:  (1)  Ayrshire 
mine  slurry  project  at  a  pre-existing  slurry  basin; 
(2)  cyclone  separation;  and  (3)  multiple  discharge 
method.  (See  also  W88-09438)  (Lantz-PTT) 
W88-09453 


EVALUATION  OF  STRIP  PITS  AND  PONDS 
FOR  PHYSICAL  MANIPULATION  TO  IN- 
CREASE WETLANDS  AND  IMPROVE  HABI- 
TAT IN  SOUTHWESTERN  INDIANA, 

Indiana  Univ.  at  Bloomington.  School  of  Public 

and  Environmental  Affairs. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09454 


SALT     MARSH     RESTORATION:     LESSONS 
FROM  CALIFORNIA, 

San  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-09455 


struction  of  the  first  Autobahns,  ecological  factors 
in  the  existing  landscape  were  taken  into  consider- 
ation and  special  seed  mixtures  were  chosen  for 
seeding  the  highway  embankments.  Most  recently, 
the  restoration  of  ecosystems  as  habitat  for  indige- 
nous animals  and  plants  is  rapidly  gaining  impor- 
tance under  the  specific  ecological  and  socio-legal 
conditions  of  central  Europe.  As  a  result  of  mas- 
sive losses  of  certain  species  and  ecosystems, 
public  pressure  is  turning  toward  both  conserva- 
tion and  restoration,  and  new  laws  have  been 
passed.  A  discussion  of  management  options  for 
the  restoration  of  ecosystems  include:  (1)  trans- 
plantation; (2)  implantation  (partial  transplanta- 
tion); (3)  natural  colonization;  (4)  regulation  of  the 
water  regime;  (5)  reclamation  of  flooded  gravel 
pits  for  lake  development;  and  (6)  removal  of  bio- 
mass.  Two  case  studies  are  given  as  examples  of 
restoration  projects.  (See  also  W88-09438)  (Lantz- 
PTT) 
W88-09456 


REHABILITATING  DAMAGED  ECOSYSTEMS. 

Volume  II.  CRC  Press,  Inc.,  Boca  Raton,  Florida. 
1988.  222  p.  Edited  by  John  Cairns. 

Descriptors:  'Ecological  effects,  'Cleanup  oper- 
ations, 'Rehabilitation,  'Water  pollution  treat- 
ment, 'Water  pollution  control,  'Restoration  ecol- 
ogy, Wetlands,  Mount  Saint  Helens,  Water  quality, 
Ecosystems,  Patuxent  River,  Management  plan- 
ning, Volcanoes,  Costs,  Mining,  Political  aspects, 
Social  aspects,  Altitude,  Alpine  regions. 

Future  management  options  for  the  rehabilitation 
of  damaged  ecosystems  will  be  dramatically  affect- 
ed research  opportunities  in  ecosystems  that  indus- 
try is  charged  with  rehabilitating,  or  in  derelict 
ecosystems  where  government  must  accept  this 
responsibility  since  it  is  legally  impossible  to  assign 
responsibility  to  an  individual  or  a  private  institu- 
tion. The  young  and  rapidly  developing  field  of 
restoration  ecology  has  evolved  to  a  sufficient 
degree  to  enable  cost-effective  and  ecologically 
interesting  restoration  of  ecosystems  damaged  by 
mining  and  other  anthropogenic  activities.  It  is 
important  for  research  investigators,  regulators,  in- 
dustries, and  other  organizations  charged  with  re- 
habilitation to  realize  that  they  have  a  common 
interest  but  that  all  will  have  to  adjust  to  the  needs 
of  the  others  in  order  to  achieve  the  desired  re- 
sults. These  desired  results  should  be:  (1)  a  cost- 
effective  means  of  fulfilling  the  responsibility  of 
rehabilitating  the  damaged  ecosystems  so  that 
those  charged  with  this  responsibility  meet  the 
legal  requirements  for  doing  so;  (2)  the  regulators 
must  be  able  to  demonstrate  that  they  have  fulfilled 
their  responsibility  to  the  public  and  to  their  supe- 
riors in  the  government  at  whatever  level  of  gov- 
ernment they  represent;  and  (3)  the  research  inves- 
tigators must  derive  sufficient  new  information  to 
justify  publication  in  a  peer-reviewed  scholarly 
journal.  This  volume  addresses:  (1)  ecosystems  at 
Mount  St.  Helens;  (2)  alternative  endpoints  for 
reclamation;  (3)  water  quality-based  controls  and 
ecosystem  recovery;  (4)  political  and  social  factors 
in  the  Patuxent  River  cleanup  agreement;  and  (5) 
rehabilitating  ecosystems  at  high  altitudes.  (See 
W88-09458  thru  W88-09462)  (Lantz-PTT) 
W88-09457 


RESTORATION  AND  MANAGEMENT  OF 
ECOSYSTEMS  FOR  NATURE  CONSERVA- 
TION IN  WEST  GERMANY, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Lans- 

chaftsplanung. 

D.  Bruns. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 

I.  CRC  Press  Inc.,  Boca  Raton,  Florida.  1988.  p 

163-186,  2  fig,  4  tab,  70  ref. 

Descriptors:  'Restoration,  'Ecosystems,  'West 
Germany,  'Hydrologic  cycle,  'Lake  restoration, 
'Conservation,  'Regulations,  Transplantation,  Im- 
plantation, Colonization,  Wildlife,  Water  supply, 
Flooding,  Biomass,  Case  studies. 

Restoration  of  disturbed  land  and  water  has  a  long 
tradition  in  West  Germany.  Even  with  the  con- 


RE-CREATION  OF  ECOSYSTEMS  AT  MOUNT 
ST.  HELENS:  CONTRASTS  IN  ARTIFICIAL 
AND  NATURAL  APPROACHES, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

J.  F.  Franklin,  P.  M.  Frenzen,  and  F.  J.  Swanson. 
IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
II.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  1988.  p 
1-37,  17  fig,  5  tab,  48  ref. 

Descriptors:  'Mount  Saint  Helens,  'Ecosystems, 
•Rehabilitation,  'Cleanup  operations,  'Reforesta- 
tion, 'Volcanoes,  National  parks,  Fish,  Wildlife, 
Forests,  Streams,  Trees,  Washington,  Tephra,  Cas- 
cade Range,  Management  planning. 

The  eruption  of  Mount  St.  Helens  on  May  18,  1980 
devastated  more  than  500  sq  km  of  mountainous 
forest  lands  and  associated  streams  and  lakes  in  the 
southern  Washington  Cascade  Range.  Tephra  de- 
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posits  from  the  eruption  blanketed  a  much  larger 
area,  including  thousands  of  square  kilometers  of 
forests  and  meadowlands  in  the  southern  Cascade 
Range  and  extending  across  eastern  Washington 
into  western  Montana.  Approaches  to  rehabilita- 
tion of  affected  lands  are  contrasted  for  areas  com- 
mitted primarily  to  commodity  production  and 
those  committed  to  scientific  and  recreational  pur- 
poses, primarily  within  the  Mount  St.  Helens  Na- 
tional Volcanic  Monument  (the  Monument)  cre- 
ated by  Congress  in  1982.  Watershed,  timber,  wild- 
life, and  fish  resources  are  being  artificially  reha- 
bilitated outside  the  Monument,  whereas  natural 
recovery  processes  predominate  on  Monument 
lands.  Outside  of  the  Monument  humans  are  clear- 
ly increasing  the  rate  at  which  many  areas  altered 
by  Mount  St.  Helens  will  recover  to  preemption 
conditions  of  function,  structure,  and  composition. 
This  is  particularly  notable  on  the  most  severely 
disturbed  sites  where  human  activities  can  short 
circuit  limitations  of  seed  supply  and  difficulties  of 
seedling  establishment.  Tree  planting  is  one  of  the 
most  significant  activities  in  terms  of  its  contribu- 
tion to  rapid  reestablishment  of  a  fully  functional 
forest.  Establishment  of  closed  forest  conditions 
will  take  many  decades  and,  in  some  cases,  1  or  2 
centuries  on  sites  within  the  Monument  where  seed 
supply  and  environmental  conditions  for  seedling 
establishment  are  limiting.  Areas  where  tree  seed- 
lings and  saplings  were  protected  by  snow  will 
provide  the  major  exception  to  slow  forest  reestab- 
lishment within  the  Monument.  Human  activities 
that  reintroduce  other  organisms,  such  as  fish,  and 
create  critical  structures  or  specialized  habitats, 
such  as  tree  cavities,  also  strongly  influence  recov- 
ery of  higher  trophic  levels.  Excessive  focus  on  a 
single  objective  or  organism  is  likely  to  lead  to 
problems  of  this  sort;  in  selecting  measures  for 
restoration  of  ecosystems  it  is  important  to  thor- 
oughly consider  effects  on  nontarget  processes  or 
organisms.  (See  also  W88-09457)  (Lantz-PTT) 
W88-09458 


WATER  QUALITY-BASED  CONTROLS  AND 
ECOSYSTEM  RECOVERY, 

Environmental   Protection   Agency,   Washington, 

DC.  Monitoring  and  Data  Support  Div. 

J.  L.  Plafkin. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 

II.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  1988.  p 

87-96,  3  tab,  28  ref. 

Descriptors:  'Regulations,  'Ecosystems,  'Water 
pollution  control,  'Self-purification,  'Reclamation, 
Toxicity,  Hazardous  wastes,  Monitoring,  Bioassay, 
Bioaccumulation,  Management  planning,  National 
Pollution  Discharge  Elimination  System,  Environ- 
mental Protection  Agency,  Standards,  Bioassays, 
Model  studies. 

A  new  toxics  guidance  is  the  first  comprehensive 
attempt  of  the  Environmental  Protection  Agency 
to  include  the  concept  of  ecosystem-level  hazard 
assessment  in  the  water  quality-based  control  proc- 
ess. The  Technical  Support  Document  describes 
an  integrated  strategy  for  implementing  new  water 
quality  criteria  in  National  Pollution  Discharge 
Elimination  System  (NPDES)  permits  using  both 
biomonitoring  (effluent  bioassays,  ambient  biologi- 
cal surveys)  and  chemical-specific  (individual  pol- 
lutant) modeling  techniques.  Also  for  the  first  time, 
an  ecological  rather  than  an  operational  rationale  is 
presented  for  defining  critical  parameters  for  expo- 
sure and  waste  load  allocation  modeling.  This 
paper  summarizes  the  background  for  developing 
this  rationale  and  describes  how  ecosystem  recov- 
ery is  now  being  considered  in  defining  and  imple- 
menting water  quality  criteria.  (See  also  W88- 
09457)  (Lantz-PTT) 
W88-09460 


POLITICAL  AND  SOCIAL  FACTORS  IN  THE 
PATUXENT  RIVER  CLEANUP  AGREEMENT, 

ERM,  Inc.,  Exton,  PA. 

P.  N.  Klose,  E.  L.  Rich,  and  P.  Schneider. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 

II.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  1988.  p 

97-103,  1  fig,  1  tab,  5  ref. 
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Group  5G— Water  Quality  Control 

Descriptors:  'Political  aspects,  'Social  aspects, 
•Patuxent  River,  'Cleanup  operations,  'Eutroph- 
ication,  'Mediation,  'Estuaries,  'Rivers,  'Water 
pollution  control,  Fisheries,  Federal  jurisdiction, 
Advanced  wastewater  treatment,  Wastewater 
treatment,  Regulations,  Nitrogen,  Phosphorus, 
Chlorine,  Nutrients,  Water  pollution  prevention. 

Political  and  social  considerations  can  play  as  large 
a  role  in  the  restoration  of  damaged  ecosystems  as 
ecological  or  economic  factors.  A  classic  example 
of  this  is  shown  in  the  decade-long  statement  be- 
tween two  groups  concerned  in  the  Patuxent  River 
nutrient  control  controversy.  Court  action  by  a 
coalition  of  scientists,  county  officials,  and  water- 
men (commercial  fishermen)  linked  U.S.  Environ- 
mental Protection  Agency  (EPA)  sewerage  con- 
struction grant  money  to  the  completion  of  a  plan 
for  controlling  nutrient  discharges  into  the  Patux- 
ent. Political  pressure  to  clean  up  the  river  quickly 
intensified  when  local  officials  were  faced  with  the 
prospect  of  losing  $29  million  in  federal 
wastewater  treatment  plant  funds.  A  further  con- 
troversy arose  over  the  need  for  phosphorus  con- 
trol vs.  nitrogen  control  as  the  preferred  advanced 
wastewater  treatment  method  for  reducing  eu- 
trophication  in  the  Patuxent.  To  resolve  this  con- 
flict, the  state  worked  through  the  Patuxent  River 
Commission  and  selected  a  consultant  to  mediate 
the  conflict.  In  fall  of  1981,  a  process  to  resolve  the 
water  quality  dispute  was  initiated,  culminating  in 
a  56-hr  mediation  session,  referred  to  as  a  char- 
rette.  The  current  status  of  the  Patuxent  River  is 
that  some  moderate  improvement  in  certain  water 
quality  parameters  has  been  evidenced.  Land  treat- 
ment of  sewage  effluent  is  being  used  by  some 
projects  in  the  area,  both  for  sewage  treatment 
plants  and  large  housing  developments.  Removing 
phosphorus  from  sewage  effluent  is  agreed  upon 
by  all  parties  as  a  major  path  to  improving  the 
freshwater  portions  of  the  river.  However,  contro- 
versy continues  to  exist  over  whether  it  will  do 
much  good  in  the  saltier  lower  river  where  a 
different  chemistry  is  at  work.  (See  also  W88- 
09457)  (Lantz-PTT) 
W88-09461 


REHABILITATING  ECOSYSTEMS  AT  HIGH 
ALTITUDES, 

Western  State  Coll.  of  Colorado,  Gunnison. 

H.  A.  Ferchau. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 

II.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  1988.  p 

193-209,  129  ref. 

Descriptors:  'Rehabilitation,  *  Re  vegetation,  'Eco- 
systems, 'Mine  wastes,  'Land  reclamation, 
'Alpine  regions,  Climates,  Seasonal  variation,  Eco- 
nomic aspects,  Soil  management,  Seeding,  Moun- 
tains, Grasses,  Sewage  sludge,  Hay. 

Reclamation  and  revegetation  in  the  high  moun- 
tains is  shifting  from  a  dormant  mining  industry  to 
considering  old  and  abandoned  mines  hazardous  to 
humans.  Work  persists  in  this  revegetation  of  road- 
sides, quarries,  and  any  other  activity  not  associat- 
ed with  a  downed  economy.  A  ranching  and  farm- 
ing industry  that  is  being  subjected  to  an  economic 
test  may  result  in  a  revegetation  effort  of  infinitely 
greater  acreage  than  what  has  been  previously 
considered.  The  difficulty  will  be  associated  with  a 
lack  of  available  funding.  Functional  problems  are 
primarily  associated  with  site  variability  in  soils 
and  topography.  The  ultimate  problems  are  attrib- 
utable to  a  climate  that  is  annually  abnormal.  Sur- 
face reestablishment  requires  ingredients  for  a  pro- 
ductive soil.  These  are:  straw;  hay;  sawdust; 
sewage  sludge;  a  mixture  of  sewage  sludge,  saw- 
dust and  hay;  hydromulch  (such  as  aspen  fiber, 
grass  stubble  residue  and/or  paper);  netting;  equip- 
ment; seed;  and  plant  materials.  The  actual  se- 
quence of  events  for  revegetation  consist  of:  (1) 
site  preparation;  (2)  seeding;  (3)  transplants;  and  (4) 
irrigation.  (See  also  W88-09457)  (Lantz-PTT) 
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The  Cape  Cod  Aquifer  Management  Project 
(CCAMP),  a  two  year  collaborative  effort  by 
MADEQE,  EPA  Region  I,  the  Cape  Cod  Plan- 
ning and  Economic  Development  Commission 
(CCPEDC)  and  USGS  to  develop  improved  meth- 
ods of  groundwater  protection  at  all  levels  of 
government,  has  initiated  an  intensive  inventory  of 
land  uses  in  one  zone  of  contribution  (ZOC)  to  a 
group  of  public  supply  wells.  This  detailed  study 
has  provided  the  forum  for  CCAMP's  consider- 
ation of  the  effectiveness  of  existing  regulatory 
programs  and  of  management  options  for  wellhead 
protection  areas,  located  in  the  Town  of  Barnstable 
and  extending  into  neighboring  Yarmouth,  the 
study  area  contains  several  current  and  future 
public  supply  wells  yet  is  highly  developed.  A 
large  number  of  commercial  businesses,  an  indus- 
trial part,  the  Hyannis  Airport,  the  municipal 
wastewater  treatment  plant  and  residential  areas 
are  all  present.  This  ZOC  contains  most  of  the 
types  of  commercial  and  industrial  businesses 
present  on  the  Cape  and  so  provides  an  excellent 
example  for  an  analysis  of  toxic  and  hazardous 
materials  management  in  Cape  towns.  Information 
from  regulatory  programs  at  the  federal,  state  and 
local  levels  was  utilized  to  identify  all  the  poten- 
tially polluting  materials  stored  or  disposed  of  at 
each  site.  A  description  of  the  sources  of  data  best 
able  to  provide  critical  information  on  specific 
businesses  is  presented  and  their  limitations  de- 
scribed. The  overall  presence  of  toxic  and  hazard- 
ous material  in  the  Zone  is  summarized  and  the  risk 
to  present  and  future  well  sites  is  examined.  The 
comprehensive  protection  of  toxic  and  hazardous 
materials  that  exists  on  paper  is  contrasted  to  the 
patchwork  protection  observed.  Options  are  pre- 
sented for  the  resolution  of  these  program  inad- 
equacies. (See  also  W88-09477)  (Author's  abstract) 
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The  Upper  Neponset  Valley  Aquifer  Study,  con- 
ducted by  the  Massachusetts  Department  of  Envi- 
ronmental Quality  Engineering,  Division  of  Water 
Supply,  demonstrates  how  groundwater  quality 
protection  can  be  integrated  with  contamination 
investigations.  The  study  combined  many  tech- 
niques to  define  the  sources  and  extent  of  organic 
chemical  contamination  of  three  water  supplies: 
Norwood's  Ellis  wellfield;  the  White  Lodge  well- 
field  of  the  Dedham-Westwood  Water  District 
(formerly  the  Dedham  Water  Company);  and  Can- 
ton's well  number  7.  Of  equal  importance  were 
prevention  of  future  contamination  by  developing 
a  regional  hydrogeologic  database;  technical  assist- 
ance to  local  governments;  and  coordination  with 
state  hazardous  waste  regulation.  Relevant  hydro- 
geologic  data  were  displayed  on  a  set  of  maps  of 
common  scale.  A  computerized  database  of  all 
monitoring  wells  in  the  study  area  was  created. 
Aerial  photographic  interpretation,  questionnaires, 
and  site  visits  were  used  to  identify  land  uses  with 
likely  chemical  releases.  Conceptual  models  pre- 
pared for  each  study  area  included  delineating 
wellhead  protection  primary  recharge  areas  (Zone 
II)  for  the  three  major  wellfields.  Hydrogeologic 
conditions  were  investigated  with  seismic  refrac- 
tion, electrical  resistivity  and  gravity  methods. 
Monitoring  wells  were  drilled  into  suspected  con- 
taminant plumes,  with  screen  depth  selection  based 
on  portable  gas  chromatograph  analyses  of  soil 
samples  obtained  during  drilling.  Groundwater 
flow  patterns  and  aquifer/stream  interactions  were 
linked  to  probabilities  of  contaminant  transport 
from  likely  sources  to  production  wells.  Under 
Massachusetts  General  Law  Chapter  2 IE,  the 
study  results  are  being  used  to  support  planning  in 
discovery  of  remedial  actions  in  response  to  haz- 
ardous material  releases.  The  observation  well  da- 
tabase will  be  used  in  establishing  a  statewide 
database.  (See  also  W88-09477)  (Author's  abstract) 
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The  State  Underground  Petroleum  Environmental 
Response  (SUPER)  Act  of  1986  is  an  important 
part  of  the  comprehensive  legislation  passed  by  the 
Florida  Government  to  protect  Florida's  ground- 
water resources.  The  SUPER  Act  and  the  Station- 
ary Tanks  Rule  together  provide  for  inspection  of 
new  petroleum  storage  tank  installations,  mainte- 
nance and  monitoring  of  tanks  that  are  in  oper- 
ation, and  incentives  for  reporting  discharges  in 
the  form  of  state  funding  for  site  cleanup  or  clean- 
up reimbursement.  The  specific  intent  of  the 
SUPER  Act  is  to  protect  Florida's  critical  ground- 
water resources.  By  minimizing  the  number  of 
petroleum  contamination  sites,  the  health  risks  as- 
sociated with  contamination  sites  are  lessened. 
Public  safety  and  welfare  are  also  protected  in 
cases  of  petroleum  contamination  by  having  estab- 
lished procedures  for  dealing  with  the  repair  or 
replacement  of  contaminated  potable  water  sys- 
tems. Response  to  the  SUPER  Act's  incentive 
providing  programs  are  encouraging:  1,687  appli- 
cations for  state  initiated  cleanups  or  reimburse- 
ment of  cleanup  costs  were  received  as  of  June  1, 
1987.  (See  also  W88-09477)  (Author's  abstract) 
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The  USEPA  has  proposed  federal  requirements  on 
owners  and  operators  of  petroleum  underground 
storage  tanks  (USTs)  for  corrective  action  in  re- 
sponse to  above  and  below  ground  releases.  These 
regulations  were  issued  pursuant  to  Subtitle  I  of 
RCRA  and  are  expected  to  be  finalized  in  the 
Spring  of  1988.  Responsibility  for  implementing 
corrective  action  (and  the  associated  reporting  re- 
quirements) falls  to  petroleum  UST  owners  and 
operators  (except  under  limited  conditions)  with 
oversight  by  authorized  states.  Owners  and  opera- 
tors must  take  steps  to  achieve  some  cleanup  in  all 
cases  through  a  series  of  immediate  abatement  ac- 
tions, and  to  pursue  additional  longer-term  correc- 
tive action  in  cases  where  state  standards  are  ex- 
ceeded or  where  the  remaining  risk  to  human 
health  and  the  environment,  estimated  through  a 
site-specific  exposure  and  risk  assessment,  is 
deemed  unacceptable.  The  implementing  agency  is 
given  the  responsibility  of  conducting  this  assess- 
ment, which  is  used  to  set  site-specific  clean-up 
levels  for  all  affected  media,  or  it  may  authorize  an 
UST  owner  or  operator  to  conduct  the  assessment. 
(See  also  W88-09477)  (Author's  abstract) 
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In  September  of  1986,  a  precision  tank  testing 
program  was  started  to  bring  a  major  Maryland 
utility  into  compliance  with  the  State  of  Maryland 
Oil  Spill  Control  regulations  regarding  under- 
ground storage  tanks.  This  program  involved  the 
testing  of  over  240  tanks  ranging  in  size  from  300 
gallons  to  1,500  gallons  located  throughout  the 
entire  state  of  Maryland.  Analyses  of  the  testing 
results  revealed  that  40%  of  the  systems  tested 
leaked.  Piping  leaks  caused  82%  of  the  testing 
failures  and  tank  leaks  caused  the  remaining  18%. 
Tank  systems  located  in  urban  areas  experienced  a 
50%  testing  failure  rate,  while  tank  systems  located 
in  rural  areas  experienced  only  a  25%  failure  rate. 
Leaks  in  tank  systems  in  urban  areas  appear  to  be 
the  result  of  structural  loading  and  corrosion,  af- 
fects absent  in  rural  areas.  The  age,  capacity,  and 
usage  of  the  tank  systems  did  not  have  a  role  in 
causing  leaks  either  in  the  piping  or  the  tank.  (See 
also  W88-09477)  (Author's  abstract) 
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The  Underground  Storage  Tank  regulations, 
which  have  been  enacted  in  several  states  and  are 
pending  nationally,  are  a  result  of  an  increased 
awareness  of  soil  and  aquifer  protection  from  pe- 
troleum and  hazardous  material  leaks.  There  are 
several  permissible  design  options  available  for 
providing  secondary  containment  for  underground 
storage  tanks.  The  design  and  cost  analysis  for 
secondary  containment  of  underground  tanks  at  a 
large  trucking  terminal  located  in  an  area  underlain 
by  extensively  fractured  limestone  is  presented. 
Groundwater  drainage  at  the  trucking  terminal 
was  via  conduit  flow  to  a  cold  freshwater  stream 
known  nationally  for  its  fisheries.  The  secondary 
containment  options  were  designed  to  provide 
maximum  containment  and  detect  any  spilled  or 
leaked  product.  Design  features  also  incorporated 
the  means  by  which  lost  product  could  be  recov- 
ered. Three  containment  designs  and  cost  criteria 
were  evaluated:  (1)  double  walled  tanks,  (2)  single 
walled  tanks  with  a  concrete  vault,  and  (3)  single 
walled  tanks  with  a  synthetic  liner  for  contain- 
ment. For  each  of  the  designs,  consideration  was 
given  to  types  of  monitoring  leak  detection  and 
recovery,  and  total  containment.  The  results  of  the 
design  and  costs  evaluation  indicated  that  for  the 
subsurface  conditions  (fractured  limestone  bed- 
rock), a  sealed  concrete  vault  would  be  the  most 
effective  method  of  containment  for  a  tank  farm 
installation.  For  individual  tanks,  containment  was 
best  met  by  utilizing  double  walled  tanks.  Continu- 
ous monitoring  devices  were  utilized  for  both  the 
tank  farm  and  individual  tank  installations.  (See 
also  W88-09477)  (Author's  abstract) 
W88-09487 


RISK  DRIVEN  SITE  INVESTIGATIONS:  TWO 
CASE  STUDIES  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,  MA. 
J.  M.  Henderson,  W.  A.  DiTullio,  and  P.  M. 
Williams. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  161-179,  6  fig,  8 
ref. 

Descriptors:  'Storage  tanks,  'Leakage,  'Ground- 
water pollution,  'Models,  'Case  studies,  Risks, 
Monitoring,  Site  selection,  Oil  pollution,  Public 
health,  Path  of  pollutants,  Project  planning,  Model 
studies,  Oil  spills,  Water  pollution  prevention. 

Leaking  underground  storage  tanks  are  one  of  the 
most  pervasive  environmental  problems  facing 
consulting  engineers  and  regulatory  agencies.  Sta- 
tistics indicate  that  the  number  of  leaking  tank 
incidents  can  be  expected  to  increase  significantly 
in  the  coming  years.  There  are  limited  economic 
and  manpower  resources  available  to  address  this 
burgeoning  problem.  A  risk  driven  methodology 
can  be  used  to  focus  these  limited  resources  effec- 
tively when  designing  field  investigation  programs 
at  known  or  suspected  contamination  sites.  A  de- 
scription of  the  risk  driven  approach  showing  the 
iterative  process  of  problem  conceptualization,  risk 
assessment,  data  collection,  and  revision  of  the 
conceptual  model  of  the  problem  is  presented. 
Two  case  studies  (the  County  Jail  oil  spill  and  the 
North  Common  Heating  Plant  oil  spill)  are  used  to 
demonstrate  how  this  method  has  been  used  to 
effectively  investigate  leaking  underground  storage 
tanks.  (See  also  W88-09477)  (Author's  abstract) 
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The  new  EPA  rules  for  underground  storage  tanks 
(UST's)  which  will  go  into  effect  in  the  spring  of 
1988  will  make  removal  or  abandonment  of  UST's 
an  attractive  alternative  to  many  businesses  that  do 
not  need  underground  storage  facilities.  Most  regu- 
latory agencies  will  permit  two  types  of  tank  clo- 
sures: removal  from  the  ground  or  closure  in  place. 
The  owner  or  operator  must  assess  the  site  for 
contamination  when  a  tank  closure  is  performed. 
To  complete  a  tank  removal  safely,  several  precau- 
tions should  be  considered.  First,  information  on 
the  tanks  to  be  removed  should  be  gathered.  Sev- 
eral contractors  should  be  interviewed  to  find  one 
experienced  in  the  type  of  removal  required.  All 
underground  utilities  in  the  excavation  area  should 
be  located  and  marked  by  the  utility  companies. 
Material  and/or  sludge  contained  in  the  tanks 
should  be  removed.  All  fill  and  vent  lines  should 
be  cleaned  and  removed.  The  tank  should  be 
purged  of  all  volatile  vapors  by  water  or  air. 
Samples  of  the  underlying  soils  should  be  obtained 
and  analyzed  upon  completion  of  the  tank  removal 
operations.  If  corrective  action  is  needed  to  reduce 
the  concentration  of  contaminants  remaining  in  the 
soil,  a  selection  must  be  made  of  the  most  cost- 
effective  method  which  will  protect  human  health 
and  the  environment.  Treatment  options  include 
biological  or  chemical  treatment  or  burial  in  an 
approved  landfill.  (See  also  W88-09477)  (Geiger- 
PTT) 
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A  release  from  an  underground  storage  tank  may 
cause  extensive  contamination  of  the  soil  and  the 
groundwater.  Minimizing  the  environmental 
damage  from  such  a  release  requires  a  comprehen- 
sive approach  to  develop  a  corrective  action  plan 
which  addresses  all  phases  of  contamination.  Gaso- 
line spilled  or  leaked  into  soil  volatilizes  due  to  its 
high  vapor  pressure  and  fills  pore  spaces  with  its 
vapors.  Gasoline  vapors  present  in  soil,  as  well  as 
gasoline  present  in  soil  in  the  liquid  phase,  are 
subject  to  further  dispersal  and  migration  as  pre- 
cipitation moves  into  and  through  soils.  Gasoline 
in  either  of  these  states  can  become  dissolved  in 
water  and  eventually  move  into  groundwater  sup- 
plies. Therefore,  it  is  important  under  any  correc- 
tive action  scenario  that  gasoline  present  in  unsatu- 
rated soils,  as  well  as  that  present  as  free  product 
and  that  dissolved  in  groundwater,  be  removed  to 
minimize  further  dispersal  of  the  contaminants. 
Free  product  recovery  is  essential  as  a  first  step  to 
remove  the  source  of  contamination.  Recovery  of 
gasoline  as  pure  product  is  the  most  cost-effective 
method  of  removing  the  contaminant.  Trenches  or 
pumping  wells  can  be  used  to  contain  the  spread  of 
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floating  gasoline.  The  product  can  then  be  re- 
moved with  skimmers,  filter  separators,  recovery 
pumps,  or  oil-water  separators.  Soil  must  be  treat- 
ed to  prevent  recontamination  by  percolant  pre- 
cipitation. Many  methods  of  soil  treatment  are 
available,  and  include  excavation  and  disposal,  in- 
cineration, soil  washing,  enhanced  volatilization, 
soil  venting,  and  microbial  degradation.  Removing 
gasoline  dissolved  in  groundwater  normally  in- 
volves air  stripping,  carbon  adsorption,  biodegra- 
dation,  or  a  combination  of  these  methods.  All  of 
these  corrective  actions  differ  in  their  applicability, 
their  effectiveness,  their  costs,  and  limitations.  A 
good  understanding  of  the  various  techniques  is 
necessary  in  order  to  develop  an  effective,  compre- 
hensive plan.  (See  also  W88-09477)  (Author's  ab- 
stract) 
W88-09492 


IS  PRIVATE  WELL  PROTECTION  ADEQUATE 
WHEN  GROUND  WATER  FLOW  IS  IGNORED, 

K-V  Associates,  Inc.,  Falmouth,  MA. 

W.  B.  Kerfoot. 

IN:   Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  291-314,  14  fig,  3 

tab,  13ref. 

Descriptors:  *Path  of  pollutants,  'Groundwater 
pollution,  *Water  pollution  control,  'Leaching, 
'Water  pollution  sources,  'Wells,  Water  pollution 
prevention,  Groundwater  movement,  Leachates, 
Flow  measurement,  Iron,  Ammonia,  Nitrates, 
Flow  velocity,  Septic  tanks. 

A  study  of  wells  in  the  Town  of  Falmouth  on 
Cape  Cod  conducted  in  the  summer  of  1982  indi- 
cated high  levels  of  iron,  ammonia,  and  nitrate- 
nitrogen  in  numerous  wells.  A  majority  of  wells 
were  impacted  by  groundwater  polluted  by 
wastewater  leachate  from  the  owner's  or  a  near- 
neighbor's  lot.  The  region  adjacent  to  Mares  Pond 
contained  29  out  of  44  homes  with  elevated  pollu- 
tion indicators.  This  area  exhibited  rapid  ground- 
water flow,  and  contained  soils  consisting  largely 
of  sand  and  gravel.  The  orientation  of  the  septic 
system  relative  to  the  well  and  groundwater  flow 
was  an  important  determinant  in  well  pollution.  To 
determine  how  representative  the  local  ground- 
water flow  was  of  a  broader  area,  over  102  sepa- 
rate determinations  of  flow  were  made  in  residen- 
tial developments  throughout  the  town  over  a 
four-year  period.  A  frequency  diagram  of  the  flow 
velocities  revealed  a  mode  of  1.2  ft/day,  a  median 
of  2.0  ft/day  and  a  mean  velocity  of  2.5  ft/day. 
Consistently  higher  velocities  were  found  near  up- 
gradient  or  downgradient  areas  of  abundant  kettle 
lakes  in  the  town.  To  afford  more  private  well 
protection,  a  procedure  was  adopted  to  character- 
ize the  zones  of  contribution  of  private  wells.  The 
method  used  both  direct  flow  measurement  and 
groundwater  elevation.  In  regions  of  high  hydrau- 
lic conductivity,  direct  flow  measurements  domi- 
nated. In  tighter  soils,  water  pressure  head  meas- 
urement provided  more  information.  In  two  resi- 
dential developments,  the  well  protection  proce- 
dures were  employed  and  contrasted  with  the 
minimal  distance  approach  for  segregating  wells 
and  septic  systems.  The  first  case  involved  relative- 
ly uniform  conditions  and  constant  gradients 
across  a  20-foot  thick  sandy  aquifer.  The  second 
case  involved  a  concave,  dipped  clay  basin  con- 
taining a  sandy  outwash  deposit  with  a  convergent 
flow  network.  In  both  cases,  consideration  of  flow 
conditions  provided  for  greater  protection  to  pri- 
vate well  installations  than  surface  minimal  dis- 
tance segregation.  (See  also  W88-09477)  (Geiger- 
PTT) 
W88-09495 


REGIONAL  OPTIONS  FOR  GROUND  WATER 
QUALITY  MANAGEMENT  IN  RELATION  TO 
AGRICULTURAL  ACTIVITIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

W.  L.  Magette,  A.  Shirmohammadi,  B.  V.  Lessley, 
and  R.  A.  Weismiller. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,   1987.  National  Water  Well 


Association,  Dublin,  OH.  1987.  p  317-327,  16  ref. 

Descriptors:  'Water  quality  management,  'Water 
pollution  prevention,  'Groundwater  management, 
'Agricultural  runoff,  'Management  planning, 
Water  pollution  control,  Public  policy,  Land  use, 
Education,  Irrigation  practices,  Economic  aspects, 
Environmental  quality. 

Agricultural  activities,  because  they  involve  large 
land  areas,  often  are  cited  as  a  major  contributor  of 
groundwater  contaminants.  It  appears  that  some 
degree  of  groundwater  contamination  from  agri- 
cultural land  use  is  inevitable.  This  is  especially 
true  in  the  humid  eastern  United  States,  where 
precipitation  exceeds  evapotranspiration.  A  com- 
prehensive management  strategy  that  addresses  all 
users  of  groundwater  can  help  minimize  or  prevent 
most  water  quality  problems.  In  general,  however, 
there  are  many  more  questions  than  answers  re- 
garding the  scientific  basis  for  groundwater  man- 
agement. Where  agriculture  is  involved,  any  suc- 
cessful management  scheme  must  include  at  least 
strong  research  and  education  components,  as  well 
as  a  comprehensive  groundwater  quality  monitor- 
ing system.  An  effective  management  strategy  also 
must  include  a  variety  of  public  policy  instruments 
because  there  is  incomplete  scientific  understand- 
ing of  how  land  use  affects  groundwater  quality. 
Public  policy  decisions  can  be  based  on  common 
sense,  scientific  knowledge,  and  elementary  eco- 
nomic principles.  Regardless  of  the  specific  tech- 
niques used,  the  public  -  or  decision  makers  acting 
on  their  behalf  -  must  address  the  issue  of  what 
environmental  quality  is  worth.  When  developing 
environmental  policies  relating  to  agricultural  land 
use,  a  corollary  issue  must  also  be  considered,  i.e., 
the  worth  to  American  society  of  a  reliable  agri- 
cultural production  system.  (See  also  W88-09477) 
(Author's  abstract) 
W88-09496 


PREPARATION  OF  A  BEDROCK  RIFS  (BRIFS) 
ALLOWS  FOR  UNPREDICTABLE  FLOW  IN 
FRACTURED  ROCK, 

Quest  Environmental  Sciences,  Inc.,  Manchester, 

NH. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09500 


HYDROGEOLOGIC  INVESTIGATION  OF 
WILLIAMSBURG,  MASSACHUSETTS.  SES- 
SION: GLACIAL  GEOLOGY/HARD  ROCK, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09503 


CHEMO-HYDROGEOLOGIC  TRANSPORT  OF 
CONTAMINANTS  IN  GLACIAL-FLUVIAL  DE- 
POSITS: A  SITE  INVESTIGATION, 

Camp,  Dresser  and  McKee,  Inc.,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09504 


USE  OF  SEDIMENT  PERMEABILITY  VARI- 
ATIONS IN  THE  PERFORMANCE  OF  PETRO- 
LEUM RECOVERY  FROM  GLACIAL  SEDI- 
MENTS, 

Groundwater  Technology,   Inc.,  Norwood,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09505 


SrrE  SPECIFIC  PREDICTIVE  METHOD  FOR 
REGULATING  LEACHABLE  PESTICIDES, 

Geraghty  and  Miller,  Inc.,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09506 


DEVELOPING    A    STANDARDIZED    SYSTEM 
FOR  ENVIRONMENTAL  ASSESSMENTS, 

Shevenell  Gallon  and  Associates,  Inc.,  Portsmouth, 

NH. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09507 


REMEDIATION  OF  GASOLINE  CONTAMI- 
NATED GROUND  WATER  BY  INFILTRATION 
THROUGH  SOIL, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
R.  M.  Allen,  R.  W.  Gillham,  and  J.  F.  Barker. 
IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  681-698,  9  fig,  6 
tab,  16  ref. 

Descriptors:  'Aromatic  compounds,  'Groundwat- 
er pollution,  'Biodegradation,  'Benzenes,  'Water 
pollution  treatment,  'Infiltration,  Soil  contamina- 
tion, Fate  of  pollutants,  Sorption,  Aerobic  diges- 
tion. 

It  was  postulated  that  groundwater  contaminated 
with  soluble  petroleum  derived  aromatic  hydrocar- 
bons (such  as  benzene,  toluene,  ethyl  benzene  and 
the  xylene  isomers,  BTEX)  could  be  remediated  by 
natural  processes  when  applied  to  soil.  The  proc- 
esses which  serve  to  diminish  aqueous  concentra- 
tions of  aromatic  hydrocarbons  in  infiltrating 
water  are  sorption,  biodegradation  and  volatiliza- 
tion. Aerobic  degradation  of  BTEX  is  relatively 
rapid  and  so  the  unsaturated  soil  zone  could  be  a 
highly  favorable  environment  for  remediation.  Re- 
mediation of  groundwater  by  these  attenuation 
processes  in  soil  during  infiltration  was  demon- 
strated in  the  field  using  an  in  situ  isolated  column 
of  natural  soil.  Concentrations  of  BTEX  in  the 
contaminated  source  water,  in  the  groundwater 
beneath  the  column  and  in  the  vapor  phase  in  the 
soil  were  monitored.  Gaseous  oxygen  concentra- 
tion was  also  measured  in  the  column  a  few  times 
during  the  experiments.  At  the  beginning  of  the 
field  demonstration,  physical  and  chemical  proc- 
esses governed  the  distribution  of  compounds,  but 
after  a  short  acclimatization  period,  biodegradation 
of  the  contaminants  became  important.  The  extent 
of  BTEX  attenuation  in  the  soil  depended  upon  the 
concentration  applied.  Complete  remediation  of 
the  water  occurred  after  an  initial  breakthrough,  or 
acclimatization  period,  when  the  total  BTEX  con- 
centration was  6-10  mg/1  at  the  soil  surface,  and 
the  application  rate  was  1.37  cm/hr.  In  a  later 
experiment  with  about  the  same  concentrations, 
after  the  soil  had  been  previously  exposed  to 
BTEX,  none  of  the  contaminants  persisted  below 
32  cm  in  the  soil.  At  greater  concentrations  (13-28 
mg/1  at  the  soil  surface),  the  contaminants  persist- 
ed in  the  entire  soil  column  for  the  duration  of  the 
test,  however  the  concentration  in  the  groundwat- 
er was  substantially  reduced  from  the  applied  con- 
centration. When  the  concentration  was  reduced 
to  9-13  mg/1  at  the  soil  surface,  complete  attenu- 
ation of  BTEX  occurred.  (See  also  W88-09477) 
(Author's  abstract) 
W88-09514 


INNOVATIVE  AQUIFER  RESTORATION 
TECHNIQUES  AT  A  SITE  IN  NORTHERN 
VERMONT  CONTAMINATED  BY  GASOLINE 
HYDROCARBONS, 

Groundwater  Technology,  Inc.,  Albany,  NY. 
C.  J.  Harper,  and  L.  A.  Williams. 
IN:   Proceedings  of  the  Fourth   Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington. 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  699-711,  6  fig. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution treatment,  'Activated  carbon,  'Fate  of  pol- 
lutants, 'Gasoline,  Water  treatment,  Adsorption, 
Degradation,  Hydrocarbons,  Cleanup  operations, 
Biodegradation,  Bacteria,  Path  of  pollutants,  Ver- 
mont, Water  pollution  control. 

Subsurface  contamination  from  lost  hydrocarbons 
can  exist  in  four  distinct  phases:  phase-separated 
(liquid),  dissolved  (aqueous)  phase,  vapor  (gaseous) 
phase,  and  adsorbed  phase  (adhered  to  the  soil 
matrix).  At  a  site  in  Northern  Vermont  all  four 
phases  are  being  remediated.  Approximately  350 
gallons  of  phase-separated  gasoline  have  been  re- 
covered from  the  groundwater  through  a  double 
pump  recovery  system.  The  water  treatment 
system,  consisting  of  an  air  stripper  and  granular 
activated  carbon,  has  removed  an  equivalent  of  40 
gallons    of   dissolved    phase    gasoline    from    the 
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groundwater.  Approximately  560  gallons  (3,900 
lbs)  of  gasoline  have  been  removed  from  the  sub- 
surface in  the  vapor  form  using  three  soil  venting 
systems.  The  adsorbed  phase  will  also  be  remediat- 
ed at  this  site.  Most  abatement  programs  approach 
the  adsorbed  phase  by  excavation  or  soil  flushing. 
An  Enhanced  Natural  Degradation  (END)  biosti- 
mulation  program,  focusing  on  the  reduction  and 
removal  of  the  adsorbed  organic,  compounds  will 
be  undertaken.  A  biofeasibility  study,  including 
identification  of  bacterial  strains  of  interest,  their 
incubation  rates,  and  their  ability  to  degrade  gaso- 
line components,  was  completed.  The  data  indicat- 
ed that  the  biostimulation  process  would  accelerate 
the  clean-up  of  hydrocarbons  in  the  subsurface  at 
this  site.  Conceptual  designs  and  specifications  for 
a  total  END  system  were  developed,  and  are  cur- 
rently under  implementation.  The  additional  com- 
ponents to  be  installed  consist  of  a  second  reinjec- 
tion  gallery,  a  metered  oxygen-addition  unit,  a 
nutrient-addition  system,  and  associated  control 
systems.  These  components  will  be  linked  into  the 
existing  pumping  and  treatment  network  to  com- 
prise a  total  abatement  program.  Hydrogen  perox- 
ide will  be  added  with  nitrogen  and  phosphorus  to 
treated  groundwater.  This  solution  will  be  reinject- 
ed into  the  subsurface  to  stimulate  growth  of  hy- 
drocarbon-utilizing bacteria.  The  END  program  is 
expected  to  accelerate  cleanup  of  the  site  from  an 
estimated  10  years  using  a  conventional  pump-and- 
treat  approach,  to  within  1.5  years  using  the  com- 
prehensive pump-and-treat  plus  bioreclamation  ap- 
proach. (See  also  W88-09477)  (Author's  abstract) 
W88-09515 


EFFECTIVE  USE  OF  A  LATERALLY  EX- 
TENDED WELL  HYDROCARBON  RECOVERY 
IN  LOW  PERMEABILITY  SEDIMENTS 
ALONG  A  RIVER, 

Johnson  Co.,  Inc.,  Montpelier,  VT. 

C.  T.  Stone. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  713-732,  13  fig,  2 

tab,  5  ref. 

Descriptors:  'Fluvial  sediments,  *Oil  spills,  *Oil 
recovery,  'Cleanup  operations,  *Water  pollution 
treatment,  'Groundwater  pollution,  Aquifers,  Test 
wells,  Monitoring,  Hydrocarbons,  Vermont. 

In  1972,  the  majority  of  a  6,000  gallon  fuel  oil 
delivery  overflowed  at  a  weighing  scale  manufac- 
turing plant  in  northern  Vermont.  This  spill  oc- 
curred within  75  feet  of  a  river.  Thirteen  years 
later,  reports  of  gross  oil  seepage  along  the  river 
bank  led  to  a  remedial  investigation  and  cleanup 
effort.  The  site  stratigraphy  is  as  follows:  zero  feet 
to  five  feet  medium  sand,  five  feet  to  fourteen  feet 
fine  sandy  silt,  fourteen  feet  to  twenty  five  feet  fine 
to  coarse  sand.  Monitoring  wells  revealed  that  the 
majority  of  the  free  NAPL  (non-aqueous  phase 
liquid)  resided  in  the  silty  layer  and  ranged  in 
thickness  from  one  foot  to  four  feet.  In  one  area 
NAPL  extended  into  the  coarse  sands  below  the 
silt  layer.  The  proximity  of  the  area  of  contamina- 
tion to  the  river  and  the  low  permeability  of  the 
sediments  made  a  single  well  recovery  system 
problematic  because  the  zone  of  influence  would 
be  limited  by  the  constant  head  boundary  of  the 
river  and  low  hydraulic  conductivity.  In  place  of 
multiple  wells,  which  would  be  effective  under 
these  conditions,  a  laterally  extended  well  was 
proposed.  This  well  was  constructed  in  September 
1986  by  excavating  a  seventy  foot  trench,  thirteen 
feet  to  seventeen  feet  deep  parallel  to  the  river. 
The  lower  five  to  eight  feet  of  the  trench  were 
backfilled  with  crushed  stone  and  a  single  recovery 
sump  placed  at  the  mid  point  of  the  trench.  Since 
November  12,  1986,  water  table  depression  has 
been  accomplished  with  pumping  rates  of  four  to 
five  gallons  per  minute.  In  the  first  month  of 
operation  gross  oil  seepage  to  the  river  was  halted. 
After  seven  months  of  operation  the  system  has 
recovered  2,300  gallons  of  fuel  oil  and  no  further 
oil  seepage  has  been  observed  in  the  area  influ- 
enced by  this  system.  (See  also  W88-09477)  (Au- 
thor's abstract) 
W88-09516 


USE  AND  PLACEMENT  OF  GROUTING  AND 
SEALING  MATERIALS, 

Vermont   Agency   of  Natural   Resources,   North 
Waterbury,  VT. 
J.  W.  Ashley. 

IN:  Proceedings  of  the  Fourth  Annual  Eastern 
Regional  Ground  Water  Conference.  Burlington, 
Vermont.  July  14-16,  1987.  National  Water  Well 
Association,  Dublin,  OH.  1987.  p  735-748,  2  tab,  13 
ref. 

Descriptors:  'Grouting,  'Sealants,  'Well  sealing, 
•Wells,  'Water  wells,  'Well  construction,  'Ce- 
ments, Bentonite,  Leakage,  Drilling. 

Proper  sealing  or  grouting  of  the  annular  space  of 
a  well  is  critical  to  the  use  and  performance  of  the 
well.  Proper  sealing  or  grouting  seeks  to  restore 
the  borehole  to  its  original  condition.  Improper 
sealing  or  grouting  can  result  in  cross  contamina- 
tion, aquifer  damage,  loss  of  well  performance  and 
potential  damage  to  the  well  itself.  The  failure  of 
many  wells  can  be  traced  to  an  inadequate  sealing 
or  grouting  program.  Both  of  the  two  principal 
grouting  materials,  cement  and  bentonite,  have 
real,  perceived  and  administrative  deficiencies. 
These  problems  may  be  further  complicated  by  the 
drilling  method  and  well  construction  proposed 
and  the  hydrogeologic  environment  in  which  the 
well  will  be  located.  Except  for  limited  or  special 
conditions,  native  materials  cannot  be  adequately 
placed  or  are  inappropriate  to  serve  as  annular 
space  sealing  materials.  The  selection,  modification 
and  use  of  commercial  grouting  and  natural  sealing 
materials  are  described  along  with  how  the  antici- 
pated hydrogeologic  environment  and  proposed 
well  construction  should  influence  drilling  meth- 
ods and  grout  use  and  placement.  Some  continuing 
problems  and  controversies  are  identified  along 
with  some  current  practices.  (See  also)  W88-09477) 
(Author's  abstract) 
W88-09517 


POTENTIAL  FOR  FISHERIES  REHABILITA- 
TION IN  THE  HAMILTON  HARBOUR- 
COOTES  PARADISE  ECOSYSTEM  OF  LAKE 
ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  A.  Holmes. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

14,  No.  2,  p  131-141,  1988.  2  fig,  3  tab,  45  ref. 

Descriptors:  'Lake  restoration,  'Lake  fisheries, 
•Water  pollution  control,  'Lake  rehabilitation, 
'Lake  Ontario,  'Fisheries,  'Rehabilitation,  Fish 
management,  Great  Lakes,  Hamilton  Harbor, 
Aquatic  habitats,  Habitats,  Cootes  Paradise,  Fish 
populations,  Oxygen  depletion,  Sedimentation,  Eu- 
trophication,  Wetlands,  Marshes,  Nutrients. 

Historical  data  were  used  to  assess  the  rehabilita- 
tion potential  of  western  Lake  Ontario  fisheries. 
The  Hamilton  Harbor  ecosystem  at  the  western 
end  of  Lake  Ontario  is  seriously  degraded.  The 
impediments  to  rehabilitation  are  habitat  losses, 
hypolimnetic  anoxia,  sediments  contaminated  with 
heavy  metals  and  toxic  organic  chemicals,  excess 
nutrients,  and  sediment  inputs.  Rehabilitation 
should  focus  on  the  warm  water  fish  assemblage 
because  the  cold  water  fishery  has  little  potential 
for  restoration  in  the  near  future.  Carroll's  Point 
has  the  best  potential  for  rehabilitation,  the  south 
shore  has  no  potential,  and  other  points  fall  be- 
tween the  two  extremes.  Problems  at  Cootes  Para- 
dise, a  large  wetland  which  has  moderate  potential 
for  rehabilitation,  include  sediment  inputs  from 
Spencer  Creek,  nutrients  from  the  Dundas  sewage 
treatment  plant,  and  a  large  carp  population. 
(Cassar-PTT) 
W88-09546 


USE  OF  PREDICTION  TO  ASSESS  MACROIN- 
VERTEBRATE  RESPONSE  TO  RIVER  REGU- 
LATION, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09621 


DILUTION  BIOASSAYS:  THEIR  APPLICA- 
TION TO  ASSESSMENTS  OF  NUTRIENT  LIM- 
ITATION IN  HYPEREUTROPHIC  WATERS, 

North  Carolina  Univ.,   Morehead   City.   Inst,   of 

Marine  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09634 


NUTRIENT  RESPONSES  TO  THE  LIMING  OF 
LAKE  GARDSJON, 

Uppsala   Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

O.  Broberg. 

Hydrobiologia  HYDRB8,  Vol.  150,  No.  1,  p  11-24, 

May  30,  1987.  6  fig,  4  tab,  40  ref. 

Descriptors:  'Water  pollution  treatment,  'Limnol- 
ogy, 'Acid  rain,  'Lake  restoration,  'Lime,  'Nutri- 
ents, 'Lakes,  'Chemical  analysis,  'Acidic  water, 
Sweden,  Nitrogen  compounds,  Nitrates,  Ammoni- 
um, Particulate  matter,  Carbon,  Nitrogen,  Dis- 
solved solids,  Phosphorus. 

The  acidified  Lake  Gardsjon  and  Lake  Stora  Has- 
tevatten  the  reference  lake  have  been  monitored 
since  1979  and  1980  respectively.  The  lakes  are 
situated  in  SW  Sweden,  in  an  area  severely  affect- 
ed by  acid  deposition.  Lake  Gardsjon  was  limed  in 
spring  1982.  This  paper  analyzes  changes  in  nutri- 
ent concentrations  upon  liming  of  Lake  Gardsjon. 
The  liming  of  Lake  Gardsjon  was  followed  by  a 
slight  increase  in  ammonium,  nitrate,  and  dissolved 
organic  nitrogen  concentrations.  A  drastic  de- 
crease occurred  in  particulate  nitrogen  and  particu- 
late carbon,  whereas  dissolved  organic  carbon  in- 
creased. Total  phosphorus  and  particulate  phos- 
phorus concentrations  were  similar  to  pre-limed 
conditions.  The  long-term  decrease  in  phosphorus 
concentration,  exhibited  by  the  reference  lake,  was 
not  identified  in  Lake  Gardsjon  after  liming,  but 
total  phosphorus  concentration  was  still  less  than 
half  compared  to  Lake  Gardsjon  in  the  early 
1970's.  Additional  measures  such  as  phosphorus 
fertilization,  should  in  certain  cases  be  considered 
in  addition  to  liming  if  the  goal  is  to  restore  lakes 
to  their  pre-acidic  conditions.  (Author's  abstract) 
W88-09684 


EFFECTS  OF  SHELLSAND  ON  WATER  QUAL- 
ITY AND  MATURE  BROWN  TROUT  (EFFEKT 
AV  SKJELLSAND  PA  VANNKVALITET  OG 
KJONNSMODEN  AURE), 

Fylkesmannen  i  Vesfold,  Miljovernavd,  Toensberg 

(Norway). 

R.  Andersen,  O.  Haraldstad,  I.  P.  Muniz,  and  T. 

Sullivan. 

Fauna  FUNAAO,  Vol.  40,  No.  4,  p  150-159,  1987. 

8  fig,  1  tab,  30  ref. 

Descriptors:  'Lake  restoration,  'Shellsand  drums, 
'Trout,  'Brown  trout,  'Water  quality,  'Neutral- 
ization, 'Acid  streams,  'Lime,  Coastal  streams, 
Calcium,  Aluminum,  Hydrogen  ion  concentration, 
Spawning,  Water  pollution  treatment,  Norway. 

In  Norway  there  has  been  much  controversy  about 
the  neutralization  effects  of  shellsand  drums.  A 
drum  that  has  been  in  continuous  operation  since 
April  1984.  It  has  worked  well,  even  in  cold  peri- 
ods with  the  temperature  down  to  minus  20  C. 
However,  the  shellsand  drum  was  only  partly  ef- 
fective with  a  minimum  of  23%  of  the  particles 
dissolving.  The  shellsand  drum  elevated  calcium 
and  alkalinity,  but  during  periods  of  high  discharge 
there  was  a  subsequent  drop  in  pH,  a  sharp  in- 
crease in  labile  monomeric  aluminum  and  a  de- 
crease in  calcium.  Male  and  female  spawners  and 
female  postspawners  of  brown  trout  were  exposed 
to  the  limed  stream-water.  Neither  pronounced 
physiological  stress  nor  mortality  was  observed  in 
any  of  the  fish  groups.  The  authors  conclude  that 
in  small  coastal,  acidic  streams  a  combination  of 
shellsand  drum  and  mixing  of  shellsand  into  the 
spawning  substrate  may  significantly  improve  the 
recruitment  of  brown  trout.  (Author's  abstract) 
W88-09699 
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APPLYING  THE  USGS  MASS-TRANSPORT 
MODEL  (MOO  TO  REMEDIAL  ACTIONS  BY 
RECOVERY  WELLS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09781 


MACROZOOBENTHOS  OF  STRUMA  RIVER: 
AN  EXAMPLE  OF  A  RECOVERED  COMMU- 
NITY AFTER  THE  ELIMINATION  OF  A 
HEAVY  INDUSTRIAL  IMPACT  WITH  SUS- 
PENDED MATERIALS, 

Bulgarian  Academy  of  Sciences,  Sofia.  Inst,  of 
Zoology. 

Y.  Uzunov,  and  S.  Kovachev. 
Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 
AHBSA8,  No.  1/2,  p  169-196,  June  1987.  9  fig,  4 
tab,  38  ref. 

Descriptors:  'Water  pollution  prevention,  *Dam 
effects,  'Struma  River,  'Bulgaria,  'Macroinverte- 
brates,  'Species  composition,  Suspended  solids, 
Limnology,  Ecological  effects,  Suspended  sedi- 
ments, Population  dynamics,  Lobosh  Dam,  Rivers. 

The  ecological  state,  the  composition  and  structure 
of  the  benthic  invertebrate  communities  in  Struma, 
the  biggest  river  in  southwest  Bulgaria,  are  dis- 
cussed as  they  are  now  and  retrospectively  for  a 
period  of  almost  10  years,  after  the  elimination  of  a 
heavy  inert  loading  with  suspended  materials. 
Since  1975  the  Lobosh  Dam  has  effectively  re- 
moved both  the  large  quantities  of  suspensions  and 
the  accompanying  heavy  organic  pollution  by  the 
Pernik  urban-industrial  agglomeration.  The  proc- 
ess of  recovery  and  stabilization  of  the  hydroche- 
mical  and  saprobiological  state  of  the  river  was 
traced.  The  stages  of  formation  of  an  adequate 
zoobenthos  in  composition  and  structure  zoo- 
benthos  are  described.  There  was  a  general  trend 
of  diversification  of  the  invertebrate  benthic  fauna, 
which  took  place  under  the  conditions  of  competi- 
tion for  new  ecological  niches  and  species  speciali- 
zation within  the  community.  The  role  of  the 
tributaries  was  traced.  The  physical  nature  of  such 
an  impact  and  its  independence  from  the  saprobic 
processes  is  stressed.  Its  specifically  destructive 
effects  on  the  macrozoobenthos  are  shown.  The 
present  ecological  state  of  Struma  is  characterized 
as  optimal  and  balanced  along  the  whole  210  km 
stretch  after  the  Lobosh  Dam.  The  river  has  a 
powerful  self  purification  potential  and  successful- 
ly utilizes  the  local  organic  impacts  without  chang- 
ing its  stable  Beta-mesosaprobity  level.  The  struc- 
tural parameters  of  the  macrozoobenthos  (species 
diversity,  evenness  and  dominance)  correspond  to 
the  definition  of  a  mature  community.  (Author's 
abstract) 
W88-09886 


CYCLOPOID  COPEPODS  IN  MARGINAL 
HABITATS:  ABIOTIC  CONTROL  OF  POPULA- 
TION DENSITIES  IN  ANTHROPOGENIC 
ACIDIC  LAKES, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

S.  Sandoy,  and  J.  P.  Nilssen. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  76, 

AHBSA8,  No.  3,  p  236-255,  July  1987.  7  fig,  3  tab, 

52  ref. 

Descriptors:  'Acid  rain  effects,  'Liming,  'Acid 
lakes,  'Copepods,  'Water  pollution  effects,  'Lake 
restoration,  'Reproduction,  Population  dynamics, 
Food  habits,  Hydrogen  ion  concentration,  Lakes, 
Norway,  Acidic  water,  Fertility,  Plankton. 

The  cyclopoid  copepods  Mesocyclops  leuckarti 
and  Cyclops  scutifer  were  studied  during  four 
years  in  two  acidic  lakes  in  southern  Norway.  One 
of  the  lakes  was  limed,  resulting  in  increased  pH 
from  4.7  to  7.5.  Liming  had  a  positive  effect  on 
both  cyclopoid  species.  Population  density  in- 
creased fifteenfold  compared  to  pre-liming  condi- 
tions while  densities  in  the  unlimed  lake  showed 
small  differences  between  years.  Liming  and  de- 
creased acidity  resulted  in  elevated  egg  production 
and  increased  abundance.  Natural  decrease  of  acid- 
ity in  the  control  lake  during  one  of  the  years 
resulted  in  similar  effects  on  the  fecundity  and 
population   growth   of  the  cyclopoids.   The   low 


abundances  of  cyclopoid  copepods  usually  found 
in  acid  lakes  may  therefore  be  caused  by  disturb- 
ances in  the  egg  production  process,  resulting  in 
reduced  fecundity.  Neither  changed  food  availabil- 
ity nor  predation  pressure  could  explain  the  ob- 
served variations  in  population  density.  The  most 
important  factors  causing  the  changes  were  abiotic, 
connected  with  liming,  while  biotic  factors  played 
a  minor  role.  Tolerance  limits  of  cyclopoids  to  low 
pH  and  effects  on  the  pelagic  plankton  community 
by  decreasing  abundance  and  total  disappearance 
of  cyclopoid  copepods  are  discussed.  (Author's 
abstract) 
W88-09889 


ASSESSMENT    AND    CONTROL    OF    RISKS 
FROM  LEGIONNAIRES  DISEASE, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-09962 


ENHANCED  REPRODUCTIVE  POTENTIAL 
OF  NEOCHETINA  BRUCHI  HOSTACHE  FED 
ON  WATER  HYACINTH  PLANTS  FROM  POL- 
LUTED WATER  BODIES, 

Regional  Research  Lab.,  Hyderabad  (India). 
For  primary  bibliographic  entry  see  Field  5C. 
W8  8-09970 


MODELING  DISTRIBUTION-SYSTEM 

WATER  QUALITY:  DYNAMIC  APPROACH, 

Grayman  (Walter  M.),  Concinnati,  OH. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-09982 


BIORESTORATION  OF  AQUIFERS  CON- 
TAMINATED WITH  ORGANIC  COMPOUNDS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

M.  D.  Lee,  J.  M.  Thomas,  R.  C.  Borden,  P.  B. 

Bedient,  and  C.  H.  Ward 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  18,  No.  1,  p  29-89,  1988.  2  fig,  9 

tab,  272  ref. 

Descriptors:  'Rehabilitation,  'Cleanup  operations, 
•Water  quality  control,  'Groundwater  pollution, 
'Aquifers,  'Biological  treatment,  'Water  pollution 
treatment,  'Biorestoration,  Drinking  water,  Indus- 
trial water,  Agricultural  water,  Groundwater  qual- 
ity. 

Organic  compounds  can  contaminate  aquifers  by 
inadvertent  spills,  improper  waste  disposal,  and 
agricultural  practices.  This  paper  reviews  in  situ 
biostimulation  techniques  for  groundwater  remedi- 
ation. Of  the  available  biological  aquifer  remedi- 
ation techniques,  the  most  effective  demonstrated 
methods  are  enhancement  of  the  native  microbial 
population  and  withdrawal  and  treatment  by  vari- 
ous wastewater  treatment  processes.  In  situ  biores- 
toration compares  favorably  with  other  common 
remedial  actions  such  as  excavation  and  withdraw- 
al and  treatment  by  carbon  absorption  or  air  strip- 
ping, and,  when  successful,  generally  costs  less 
than  physical  or  chemical  remediation  techniques. 
When  applicable,  biological  treatment  may  offer 
the  advantage  of  partial  or  complete  destruction  of 
the  contaminants  rather  than  simply  transferring 
the  pollution  to  another  phase  of  the  environment. 
(Roseman-PTT) 
W88-09988 


EFFECTS  OF  PHOSPHORUS  REMOVAL  ON 
THE  MAXIMAL  ALGAL  GROWTH  IN  BIOAS- 
SAY  EXPERIMENTS  WITH  WATER  FROM 
FOUR  DUTCH  LAKES, 

Hoogheemraadschap  van  Rijnland,  Leiden  (Neth- 
erlands). 

J.  van  der  Does,  and  S.  P.  Klapwijk. 
Internationale  Revue  der  Gesamten  Hydrobiologie 
IGHYAZ,  Vol.  72,  No.  1,  p  27-39,  1987.  13  fig,  16 
ref. 

Descriptors:  'Limiting  nutrients,  'Nutrient  remov- 
al, 'Water  quality  management,  'Eutrophication, 
•Algal  growth,  'Lakes,  'Phosphorus  removal, 
Rijnland,  The  Netherlands,  Biomass,  Algae, 
Wastewater   treatment,    Bioassay,    Phytoplankton. 


This  paper  reports  the  effect  of  phosphorus  remov- 
al at  three  sewage  wastewater  treatment  plants  on 
the  state  of  eutrophication  of  four  shallow  lakes  in 
the  southeastern  part  of  the  Rijnland  Waterboard 
area  during  the  years  1980-1982.  With  chemical 
analyses  and  bioassay  experiments  using  the  natural 
phytoplankton  population  no  significant  lowering 
could  be  detected  of,  respectively,  the  phosphate 
concentration  and  the  maximal  algal  growth  poten- 
tial. All  lakes  proved  to  be  principally  nitrogen 
limited  except  the  Reeuwijk  Lakes,  which  showed 
clearly,  after  a  primary  nitrogen  limitation,  a  sec- 
ondary phosphorus  limitation.  Therefore,  the  main 
attention  with  respect  to  phosphorus  reduction 
should  be  concentrated  on  the  Reeuwijk  Lakes  in 
the  first  place.  For  the  other  lakes  in  the  investigat- 
ed area  phosphorus  removal  will,  when  it  is  the 
only  measure  taken,  presumably  not  lead  at  short 
notice  to  a  decrease  of  the  algal  biomass.  (Author's 
abstract) 
W88-09989 


EFFECTS  OF  TILLAGE  SYSTEM,  CROP  RESI- 
DUE LEVEL,  AND  FERTILIZER  APPLICA- 
TION TECHNIQUE  ON  LOSSES  OF  PHOS- 
PHORUS AND  PESTICIDES  FROM  AGRICUL- 
TURAL LANDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10025 


ASSESSMENT  AND  COMPILATION  OF 
GROUNDWATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi  State  Univ.,  State  College.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-1O027 


ECONOMIC  AND  PREDICTIVE  RELIABILITY 
IMPLICATIONS  OF  STORMWATER  DESIGN 
METHODOLOGIES, 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  6A. 
W88- 10030 


UNDERGROUND  STORAGE  TANK  DISPOS- 
AL: ALTERNATIVES,  ECONOMICS,  AND  EN- 
VIRONMENTAL COSTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-1O036 


FINANCIAL  RESPONSIBILITY  PROVISIONS 
FOR  UNDERGROUND  TANKS  IN  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

P.  S.  Thompson,  W.  D.  Conn,  and  L.  L.  Geyer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-186127/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  161,  February  1988.  39  p,  9 
ref. 

Descriptors:  'Virginia,  'Underground  storage 
tanks,  'Financial  responsibility,  'Petroleum  prod- 
ucts, Insurance,  Leak  prevention,  State  legislation, 
Water  quality  standards,  Resource  Conservation 
and  Recovery  Act. 

Under  the  provisions  of  recent  federal  and  state 
legislation,  the  owners  and  operators  of  under- 
ground storage  tanks  containing  petroleum  prod- 
ucts are  required  to  maintain  evidence  of  financial 
responsibility.  The  requirements  as  they  presently 
stand,  different  ways  of  meeting  them,  and  associ- 
ated issues  were  examined.  The  regulated  commu- 
nity is  described  as  well  as  proposed  financial 
responsibility  regulations  under  RCRA  Title  1, 
their  relevance  to  the  situation  in  Virginia  and  to 
any  state  regulatory  initiatives,  and  a  suggested  set 
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of  criteria  for  judging  these  initiatives.  The  next 
section  describes  allowable  financial  responsibility 
assurance  mechanisms,  and  reviews  the  advantages 
and  disadvantages  associated  with  each.  A  critique 
follows  of  financial  responsibility  legislation  re- 
cently enacted  in  Virginia.  Conclusions  and  recom- 
mendations are  intended  to  assist  state  decision- 
makers in  designing  and  implementing  an  effective 
set  of  financial  responsibility  regulations  for  under- 
ground storage  tanks.  (USGS) 
W88-10037 


ECONOMIC  AND  INSTITUTIONAL  ASPECTS 
OF  RISK  AND  LIABILITY  IN  THE  CONTROL 
OF  GROUNDWATER  POLLUTION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 
Economics. 

T.  D.  Rojas,  and  K.  Segerson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-155940/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Wisconsin  Water  Resources  Center,  Madi- 
son, Technical  Report  WIS  WRC  87-03,  1987.  40 
p,  2  fig,  1  tab,  19  ref.  Contract  14-08-0001-G1053. 
Project  USGS  G-1053-06. 

Descriptors:  'Cost  analysis,  'Groundwater  pollu- 
tion, *Liability,  'Regulation,  'Risks,  Economic  as- 
pects, Groundwater,  Policy  making,  Public  policy, 
Water  pollution  control,  Legal  aspects,  Landfills, 
Wisconsin,  Onalaska,  Sheboygan  County. 

Two  alternatives  means  of  controlling  negative 
externalities  (pollution),  namely  the  use  of  ex  ante 
regulation  and  the  use  of  ex  post  liability,  were 
compared.  Alternative  forms  of  liability,  in  particu- 
lar strict  liability  and  negligence,  are  discussed. 
The  different  approaches  are  first  compared  using 
theoretical  models  of  externalities  to  determine 
when  one  might  be  theoretically  preferred  to  an- 
other. The  practical  limitations  of  each  as  a  means 
of  controlling  pollution  are  also  discussed.  The 
results  of  the  theoretical  analysis  suggest  that,  be- 
cause no  single  alternative  is  a  perfect  control 
mechanism,  the  joint  use  of  regulation  and  some 
form  of  liability  is  perhaps  best.  The  results  were 
used  as  background  information  in  an  analysis  of 
two  case  studies  of  groundwater  pollution.  The 
first  is  contamination  from  the  Kohler  Company 
landfill  in  Sheboygan  County,  Wisconsin.  The 
second  is  contamination  from  a  municipally  owned 
landfill  in  Onalaska,  Wisconsin.  It  was  found  that 
the  existence  of  regulations  did  not  prevent  con- 
tamination at  either  site  and  some  form  of  liability 
was  necessary  to  internalize  pollution  costs.  How- 
ever, the  regulations  in  existence  served  a  useful 
purpose,  complementary  to  that  of  liability.  Pursu- 
ant to  those  regulations  the  regulatory  authority 
had  collected  information  to  document  the  causes 
and  extent  of  contamination.  The  availability  of 
this  information  greatly  increased  the  prospects  for 
successful  suits  under  the  liability  approach.  Thus, 
one  significant  benefit  of  regulation  may  be  infor- 
mation generation  that  increases  the  effectiveness 
of  liability  rules.  (WWRC) 
W88- 10043 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


PREDICTING    THE    TROPHIC    STATUS    OF 
RESERVOIRS  IN  SEMI-ARID  REGIONS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09051 


NECESSARY  INVOLVEMENT  AND  RESPON- 
SIBILITY OF  SEPARATE  ENTITIES  IN  PLAN- 
NING AND  PERFORMANCE  OF  AQUIFER 
RESTORATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09130 


RATIONAL  APPROACH  TO  THE  DESIGN  OF 
GROUND-WATER  MONITORING  SYSTEMS, 
USING  BAYESIAN  DECISION  THEORY, 

Holzmacher,    McLendon   and   Murrell,    Melville, 

NY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09153 


ALTERNATIVE  ENDPOINTS  FOR  RECLAMA- 
TION, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
A.  D.  Bradshaw. 

IN:  Rehabilitating  Damaged  Ecosystems.  Volume 
II.  CRC  Press,  Inc.,  Boca  Raton,  Florida.  1988.  p 
69-85,  3  fig,  2  tab,  33  ref. 

Descriptors:  'Land  reclamation,  'Ecosystems, 
'Management  planning,  'Alternatives  planning, 
'Cleanup  operations,  Coal  mining,  England,  Sys- 
tems analysis,  Social  aspects,  Mine  wastes,  Project 
planning. 

Degraded  ecosystems  are  found  in  all  parts  of  the 
world,  wherever  human  populations  occur,  in 
tundra,  steppe,  arable  land,  or  forest.  The  immense 
diversity  of  environments  makes  it  very  obvious 
that  the  endpoints  for  restoration  are  immensely 
varied,  even  if  the  aim  is  merely  to  replace  the 
ecosystem  that  existed  before  the  degradation  took 
place.  If  it  is  assumed  that  precise  restoration  is  not 
required  but  just  some  sort  of  reclamation,  that 
there  are  many  human  cultures,  and  that  each 
culture  may  have  many  different  expectations  for 
any  given  area  of  degraded  land,  the  endpoints  for 
reclamation  become  remarkably  diverse.  What  is 
necessary  is  a  systematic  approach  to  each  area  of 
wasteland.  In  this  the  first  step  is  that  the  qualities 
of  the  site  and  the  needs  of  the  region  and  its 
people  must  be  interrelated.  From  this  can  be 
developed  a  possible  endpoint.  At  this  stage  the 
details  of  the  treatments  that  will  be  necessary  can 
be  determined  and  costed,  and  matched  to  avail- 
able funds.  Here  will  be  the  stage  where  negative 
or  positive  feedback  can  occur.  The  detailed  ap- 
praisal may  confirm  the  original  choice  of  end- 
point;  but  equally  it  may  suggest  that  modifications 
or  a  complete  alternative  would  be  better.  This 
process  may  need  to  be  repeated  before  the  end- 
point  is  finally  established.  This  discussion  takes  a 
view  based  on  experience  of  reclamation  of  new 
mining  and  already  existing  waste  land  in  Britain, 
with  only  occasional  samples  from  elsewhere.  In 
Britain,  a  very  considerable  government  funded 
program  has  been  in  existence  ever  since  the  Aber- 
fan  disaster  in  1968,  when  a  colliery  soil  heap  slid 
down  the  side  of  a  mountain  in  Wales  and  killed 
116  children  in  school.  A  limited  study  of  possible 
endpoints  in  just  one  region  and  one  culture  can 
provide  a  better  framework  for  understanding  the 
problem  than  would  a  wider  examination.  (See  also 
W88-09457)  (Lantz-PTT) 
W88-09459 


WATER   QUALITY-BASED   CONTROLS   AND 
ECOSYSTEM  RECOVERY, 

Environmental   Protection   Agency,   Washington, 

DC.  Monitoring  and  Data  Support  Div. 

For  primary   bibliographic  entry   see   Field   5G. 

W88-09460 


GROUNDWATER  MANAGEMENT  ISSUES  IN 
THE  ATLANTIC  PROVINCES, 

Environmental    Protection    Service,    Dartmouth 

(Nova  Scotia). 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09480 


RISK  DRIVEN  SITE  INVESTIGATIONS:  TWO 
CASE  STUDIES  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09488 


WATER  RESOURCES  ASSESSMENT:  A  SPA- 
TIAL EQUILIBRIUM  APPROACH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 


For  primary  bibliographic  entry  see  Field  7A. 
W88-09538 


CADD  -  GENERATED  WATER  SYSTEM  ATLAS 
OFFERS  FLEXIBILITY, 

For  primary  bibliographic  entry  see  Field  6B. 
W88-09659 


INSTREAM  FLOW  STUDIES  IN  PERSPEC- 
TIVE, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-09720 


MONITORING  THE  IMPACT  OF  DAMS  ON 
THE  DOWNSTREAM  PHYSICAL  ENVIRON- 
MENT IN  THE  TROPICS, 

Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-09726 


ENVIRONMENT  ORIENTED  MANAGEMENT 
SYSTEM  OF  RIVER  BASIN:  CASE  STUDY  IN 
YAHAGI  RIVER  BASIN,  CENTRAL  JAPAN, 

Nagoya  Univ.  (Japan).  Dept.  of  Earth  Sciences. 
H.  Fukui. 

Journal  of  Earth  Science  JEASAD,  Vol.  33,  p  49- 
80,  December  1985.  21  fig,  4  tab,  12  ref. 

Descriptors:  'River  basins,  'Yahagi  River,  'Man- 
agement planning,  'Water  resources  development, 
Social  aspects,  Political  aspects,  Economic  aspects, 
Legal  aspects,  Regional  analysis,  Watersheds,  Sta- 
tistical, Hydrology,  Geohydrology,  Rivers,  Japan, 
Multivariate  analysis,  Model  studies. 

The  idea  of  managing  environmental  resources  and 
concrete  methods  of  management  should  be  based 
on  methods  mean  that  the  local  residents  have 
devised  over  a  long  period  of  time,  considering  the 
biogeophysical,  socioeconomic,  cultural  and  his- 
torical characteristics  of  the  respective  districts. 
Generally,  biogeophysical  environments  and  socio- 
economic activities  depend  on  a  utilization  of  river 
water  in  Japan.  As  a  case  study,  planning  was 
carried  out  in  the  Yahagi  River  Basin,  which  is 
designated  by  the  National  Land  Agency  as  a 
model  region  for  the  purposes  of  surveys  of  River 
Basin  Integrated  Settlements.  The  following  three 
approaches  are  employed:  (1)  identification  of  re- 
gional characteristics  based  on  objective  data  (a 
classification  of  small-watersheds  using  multivar- 
iate analysis);  (2)  identification  of  the  environmen- 
tal carrying  capacity  based  on  watershed  structure 
(input-output  analysis  of  water  quantity  and  qual- 
ity); and  (3)  clarification  of  a  future  vision  of  the 
regional  environment  (public  participation  gaming 
to  structuralize  public  needs).  It  is  expected  that 
these  management  information  and  environmental 
data  obtained  by  the  above  approaches  contribute 
to  an  environmentally  sound  development  of  the 
districts,  used  effectively  in  formulating  various 
programs  of  the  environment.  Possible  strategies 
are  proposed  for  development  programs  of  water 
system  in  Yahagi  River  Basin.  (Author's  abstract) 
W88-09949 


WATER  DISTRIBUTION  RELIABILITY:  ANA- 
LYTICAL METHODS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Oper- 
ations Research  Center. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-09980 


WATER  DISTRIBUTION  RELIABILITY:  SIM- 
ULATION METHODS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Oper- 
ations Research  Center. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-09981 


COMPUTER-AIDED  APPROACH  TO  AGRI- 
CULTURAL FLOOD  HAZARD  MANAGE- 
MENT IN  FLORIDA. 
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Group  6A — Techniques  Of  Planning 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 
Engineering. 

L.  B.  Baldwin,  K.  L.  Campbell,  A.  B.  Boucher,  J. 
C.  Capece,  and  R.  Burleson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-164082/ 
AS.  Price  codes:  A06  in  paper  copy;  A01  in  micro- 
fiche. Florida  Water  Resources  Research  Center, 
Gainesville,  Publication  No.  99,  1987.  112  p,  20  fig, 
9  tab,  89  ref,  3  append.  Contract  No.  14-08-0001- 
G1218.  Project  No.  USGS  G1218-04. 

Descriptors:  'Runoff  quality  control,  'Florida, 
•Stormwater  runoff,  'Nutrient  attenuation,  Flood 
control,  Engineering  design  models,  Agriculture, 
Model  studies,  Stormwater  management,  Flood 
hazard,  Soil  water,  Evapotranspiration,  Agricul- 
tural runoff. 

In  order  to  evaluate  crop-evapotranspiration  (ET) 
relations,  the  CREAMS-WT  hydrologic  model 
was  used  to  consider  the  effects  of  vegetation  in  its 
determination  of  ET.  This  is  accomplished  by  first 
estimating  potential  evapotranspiration  (PET)  with 
a  modified  Penman  equation.  Leaf-area-index 
(LAI),  radiation,  and  available  soil  moisture  deter- 
mine actual  ET  from  PET.  A  simple  plant  root 
growth  model  is  used  to  partition  the  ET  extrac- 
tions of  soil  water  among  the  different  soil  layers. 
In  order  to  analyze  agricultural  stormwater  sys- 
tems, a  model  was  developed  for  this  purpose  and 
referred  to  as  CRWT-HYDRO.  A  routine  to  gen- 
erate runoff  hydrographs  was  incorporated  and 
linked  to  a  multibasin  reservoir-channel  routing 
progTam.  A  computer  model  was  developed  to 
analyze  nutrient  capture  or  loss  in  various  types  of 
impoundments  in  a  water  management  system.  In 
describing  this  nutrient  attenuation  model,  consid- 
erable detail  as  to  various  rate  coefficients  is  pre- 
sented. (USGS) 
W88-10015 


MULTIOBJECTIVE  RESERVOIR  OPERATION 
USING  FORECASTS  OF  WATER  SUPPLY  AND 
WATER  USE, 

Interstate  Commission  on  the  Potomac  River 
Basin,  Rockville,  MD. 

J.  A.  Smith,  S.  S.  Schwartz,  J.  J.  Boland,  and  J.  B. 
Whitcomb. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161468/ 
AS.  Price  codes:  A09  in  paper  copy;  A01  in  micro- 
fiche. Report,  November  1987.  193  p,  60  fig,  4  tab, 
127  ref.  Contract  No.  USGS   14-08-0001-G1145. 

Descriptors:  'Forecasting,  'Reservoir  operations, 
•Multiobjective  programming,  'Water  supply, 
•Water  use,  'Flood  control,  'Statistical  models, 
•Potomac  River  Basin,  Washington  D.C.,  Metro- 
politan area,  Optimization,  Parametric  operating 
rules. 

Operating  rules  for  water  supply  and  flood  control 
were  developed.  Operating  rules  for  water  supply 
incorporate  forecasts  of  both  water  supply  and 
water  use.  The  water  use  forecast  system  that  was 
developed  is  based  on  a  time  series  model  of  water 
use.  The  model  is  termed  a  conditional  autoregres- 
sive  model  and  can  be  viewed  as  an  autoregressive 
model  with  random  mean.  Nonparametric  tech- 
niques were  developed  for  water  supply  forecast- 
ing. Operating  rules  for  both  water  supply  and 
flood  control  are  'parametric  operating  rules.'  Heu- 
ristically,  a  parametric  operating  rule  is  one  that 
specifies  releases  from  a  reservoir  system  at  time  t 
as  a  function  of  forecasts  based  on  data  collected 
up  until  time  t  and  a  finite  number  of  real-valued 
parameters.  Parametric  operating  rules  for  flood 
control  operation  characterize  the  flood  hydro- 
graph  by  the  delay  and  attenuation  of  the  flood 
peak.  The  stochastic  sequential  nature  of  real-time 
flood  control  operation  is  represented  as  a  two- 
stage  recourse  problem.  The  combination  of  sto- 
chastic optimization  and  multiobjective  program- 
ming is  a  unique  approach  to  developing  operating 
rules.  Procedures  were  applied  to  reservoir  man- 
agement problems  in  the  Potomac  River  Basin. 
(USGS) 
W88-10018 


MODEL  FOR  OPTIMIZATION  OF  SOCIO- 
ECONOMIC FISHERY  VALUES  ON  THE  RIO 
GRANDE  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Fishery  and  Wildlife  Sciences. 

For  primary  bibliographic   entry   see   Field   6D. 

W88-1O022 


EFFECTIVENESS  OF  BMPS  FOR  STORM- 
WATER MANAGEMENT  IN  URBANIZED  WA- 
TERSHEDS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10029 


ECONOMIC  AND  PREDICTIVE  RELIABILITY 
IMPLICATIONS  OF  STORMWATER  DESIGN 
METHODOLOGIES, 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 

B.  A.  Cunningham,  and  W.  C.  Huber. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88-189378. 
Price  codes:  A08  in  paper  copy;  A01  in  microfiche. 
Publication  No.  98,  1987.  146  p,  65  tab,  62  fig. 
Contract  No.  14-08-0001 -G 121 8.  State  Project  No. 
FL-02,  USGS  Project  No.  G1218-02. 

Descriptors:  'Stormwater  design,  'Model  studies, 
'Design  criteria,  'Storm  runoff,  'Design  storms, 
'Simulation  analysis,  Flood  control,  Runoff,  Qual- 
ity control.  Engineering,  Mathematical  models, 
Cost-Benefit  analysis,  Florida,  Prediction,  Storm 
water,  Management  model. 

Seven  alternative  analytical  methodologies  for 
drainage  design  and  hydrologic  analyses  were 
compared:  rational  method,  synthetic  unit  hydro- 
graph  method,  SCS  peak  discharge  method,  SCS 
tabular  hydrograph  method,  regression  equations, 
modeling  with  synthetic  design  storms,  continuous 
simulation  with  historic  storms,  and  USGS  flood 
frequency  methods.  Modeling  was  accomplished 
using  the  EPA  Storm  Water  Management  Model 
(SWMM).  The  SWMM  model  was  calibrated  on 
each  catchment  and  then  run  continuously  for  the 
number  of  years  of  hourly  data  available  from  the 
National  Weather  Service  (22-38  years).  The 
SWMM  Statistics  Block  was  then  used  to  rank 
storm  runoff  volumes  and  storm  runoff  peaks  in 
order  to  perform  a  frequency  analysis  on  these  two 
parameters.  Results  were  compared  to  the  conven- 
tional methods  listed  above  and  current  USGS 
urban  flood  frequency  results.  Simulated  real 
events  tended  to  have  higher  peaks  than  did  the 
USGS  estimates,  and  the  highest  simulated  peak 
from  the  long-term  record  was  higher  than  the  25- 
year  SCS  peak  for  four  out  of  the  five  catchments. 
These  results  generally  contradict  conventional 
wisdom  which  assumes  that  synthetic  design 
storms  will  give  higher  (more  conservative)  peak 
flows  than  will  historic  flows.  Man-hours  for 
design  efforts  are  greatest  for  the  continuous  simu- 
lation approach  and  least  for  the  rational  method. 
Construction  costs  vary  widely,  depending  on 
peak  flows  predicted  by  each  method  and  resulting 
pipe  sizes.  (Huber-U.  FL) 
W88-10030 


ANALYSIS  OF  WATER  QUALITY  MODEL  UN- 
CERTAINTY USING  A  BAYESIAN  MONTE 
CARLO  METHOD, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental Health. 
D.  W.  Dilks. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8712097.  Ph.D  Dissertation,  1987.  174 
p,  35  fig,  3  tab,  51  ref. 

Descriptors:  'Water  quality,  'Model  studies, 
•Monte  Carlo  method,  "Error  analysis,  Mathemat- 
ical analysis,  Phosphorus,  Dissolved  oxygen,  Sta- 
tistical analysis.  Quantitative  analysis. 

Techniques  of  quantifying  errors  in  water  quality 
models  were  improved  using  Bayesian  Monte 
Carlo  method.  The  method  was  applied  to  a  total 
phosphorus  model  of  Green  Bay,  Lake  Michigan 


and  to  a  dissolved  oxygen  model  for  combined 
sewer  overflows  on  the  Grand  River  in  Michigan. 
Four  other  studies  were  also  performed  using  these 
models.  Bayesian  Monte  Carlo  provided  posterior 
information  on  the  frequency  distribution  for  dis- 
persion and  phosphorus  settling  velocity  for  the 
Green  Bay  model,  implying  that  the  value  taken  by 
these  parameters  significantly  affects  the  ability  of 
the  model  to  simulate  the  observed  data.  Bayesian 
Monte  Carlo  also  provides  significant  information 
on  the  frequency  distribution  for  all  uncertain  pa- 
rameters of  the  Grand  River  dissolved  oxygen 
model.  Consideration  of  the  ability  of  each  parame- 
ter that  was  set  to  simulate  observed  data  reduced 
the  uncertainty  in  predicted  minimum  dissolved 
oxygen  by  a  factor  of  three.  The  relationships 
between  model  parameters  play  a  far  greater  role 
in  the  results  of  Monte  Carlo  analysis  than  was 
previously  believed.  Bayesian  Monte  Carlo  pro- 
vides a  method  for  quantitatively  determining  the 
impact  of  increased  or  reduced  error  variance  in 
the  observed  field  data  on  uncertainty  projections 
for  unmeasured  parameters.  (Cremmins-AEPCO) 
W88- 10081 


METERING    UTILITY    SERVICES:    THEORY 
AND  WATER  SUPPLY  APPLICATIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6C. 
W88- 10084 


USE  OF  STOCHASTIC  DYNAMIC  PROGRAM- 
MING FOR  OPTIMUM  RESERVOIR  MAN- 
AGEMENT, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
T.  Trezos. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8614123.  Ph.D  Dissertation,  1986.  116 
p,  12  fig,  1  tab,  40  ref,  2  append. 

Descriptors:  *Dynamic  programming,  'Hydro- 
electric power,  'Reservoir  operation,  'Water  re- 
sources development,  Model  studies,  Stochastic 
hydrology,  Optimum  development  plans,  Linear 
programming,  Algorithms,  Computer  programs. 

Stochastic  dynamic  programming  is  used  to  study 
ways  to  increase  output  from  hydroelectric  sys- 
tems within  physical  and  operational  limitations. 
Emphasis  is  placed  on  the  uncertainty  of  the  fore- 
cast, time  decomposition,  and  the  statistical  charac- 
teristics of  the  system  response  when  aggregated 
information  is  used.  The  developed  methodology  is 
applicable  for  constrained  stochastic  systems  with 
quadratic  objective  function  and  linear  dynamics. 
The  developed  model  may  become  useful  in  the 
planning  of  operating  strategies  over  a  specified 
period,  water  resources  development,  facilities 
planning,  and  determining  maintenance  schedules 
for  hydroelectric  units.  Avoiding  discretization  of 
the  state  and  control  variables  in  a  dynamic  pro- 
gramming formulation  allows  the  model  to  be  ap- 
plicable to  large-scale  systems.  (Cremmins- 
AEPCO) 
W88-10086 


SEARCH  FOR  PURriY:  A  RETROSPECTIVE 
POLICY  ANALYSIS  OF  THE  DECISION  TO 
CHLORINATE  CINCINNATI'S  PUBLIC 
WATER  SUPPLY,  1890  - 1920, 

Cincinnati  Univ.,  OH.  Div.  of  Graduate  Studies 

and  Research. 

For  primary  bibliographic  entry  see  Field  5F. 

W88-10087 
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ASSESSMENT  OF  AQUATIC  EFFECTS  DUE 
TO  ACID  DEPOSITION, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-08961 
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PLANNING   FOR   AN   INDIVIDUAL   WATER 
SYSTEM. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-08973 


PACIFIC  NORTHWEST  RIVERS  STUDY  AS- 
SESSMENT GUIDELINES:  WASHINGTON 
STATE. 

Washington  State  Energy  Office,  Olympia. 

For  primary  bibliographic   entry   see   Field   6G. 

W88-09032 


STATUS  OF  THE  NATION'S  WATER  QUAL- 
ITY INFORMATION  ACTTVnTES. 

Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09039 


GROUND-WATER  DATA  REQUIREMENTS 
ANALYSIS  FOR  THE  ENVIRONMENTAL 
PROTECTION  AGENCY. 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Ground- Water  Protection. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09045 


RISK  ASSESSMENT  AT  HAZARDOUS  WASTE 
SITES. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-09056 


INDUSTRY'S    GUIDELINES    FOR    RISK    AS- 
SESSMENT, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09060 


METHODOLOGY  FOR  ASSESSING  UNCON- 
TROLLED SITE  PROBLEMS  AT  THE 
COUNTY  LEVEL, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 

of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09061 


CURRENTLY  AVAILABLE  GEOPHYSICAL 
METHODS  FOR  USE  IN  HAZARDOUS  WASTE 
SITE  INVESTIGATIONS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09063 


LIMITATIONS    IN    IMPLEMENTING    AQUI- 
FER RECLAMATION  SCHEMES, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic   entry   see  Field   5G. 

W88-09142 


COMPREHENSrVE  AQUIFER  EVALUATION 
AND  LAND-USE  PLANNING  FOR  AQUIFER 
RESTORATION  AND  PROTECTION  IN 
ACTON,  MASSACHUSETTS, 

R.  M.  Crystal,  and  R.  W.  Heeley. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water  Well   Association,   Wor- 
thington,  OH.  1983.  p  175-186,  5  fig,  5  tab,  8  ref. 

Descriptors:  'Water  pollution  treatment,  *Water 
pollution  control,  'Aquifer  management, 
•Groundwater  pollution,  'Regulations,  'Potable 
water,  'Public  waters,  'Land  use  planning,  Eval- 
uations, Monitoring,  Analytical  models,  Protec- 
tions, Wastewater  analysis,  Groundwater  move- 
ment, Water  quality  management. 

Aquifer  protection  has  recently  become  a  high 
priority  in  Acton,  Massachusetts,  because  of  the 
town's  total  dependence  on  ground  water  for 
drinking  water  supplies,  rapid  growth  rate,  intent 
to  refrain  from  sewer  construction  and  serious 
ground-water  pollution  problems.  This  paper  de- 


scribes Acton's  comprehensive  aquifer  evaluation 
and  land-use  planning  program.  The  program  dem- 
onstrated several  key  principles:  (1)  By  identifying 
areas  for  water-supply  protection  and  protecting 
them  through  appropriate  land-use  regulations, 
ground-water  pollution  can  be  readily  avoided;  (2) 
Where  a  variety  of  wastewater  discharges  exist, 
careful  monitoring  of  water  quality  and  ground- 
water flow  directions  is  often  required  before  new 
well  sites  are  developed;  (3)  in  unsewered  areas 
like  Acton,  a  combination  of  monitoring  and  ap- 
propriate analytic  modeling  techniques  can  pro- 
vide the  technical  basis  for  zoning  density  controls 
and  performance  standards  on  wastewater  dis- 
charge to  prevent  excessive  nitrate  levels  in  public 
and  private  wells.  The  program  in  Acton  included 
long-term  monitoring,  delineation  of  three  differ- 
ent protection  areas  including  a  well  buffer  area, 
recharge  protection  area,  and  aquifer  protection 
area,  and  analytic  modeling  assessments  of  current 
and  saturation  development  ground-water  nitrate 
levels.  Future  saturation  nitrate  levels  with  existing 
zoning  predicted  by  the  model  were  substantially 
higher,  ranging  from  5.7  mg/L  to  13.6  mg/L. 
Since  the  federal  drinking  water  standard  for  ni- 
trate is  10  mg/L,  these  results  led  to  proposed 
zoning  changes,  changing  two  currently-zoned  in- 
dustrial areas  to  prohibit  such  use.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09150 


DEVELOPMENT  AND  IMPLEMENTATION 
OF  GUIDELINES  FOR  DISPERSANT  USE:  RE- 
GIONAL RESPONSE  TEAMS, 

National  Ocean  Service,  Seattle,  WA.  Ocean  As- 
sessments Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09207 


OIL    SPILL    DISPERSANTS:    DOES    SOUTH 
AFRICA  HAVE  AN  ALTERNATIVE, 

Sea  Fisheries  Research  Inst.,  Cape  Town  (South 

Africa). 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09209 


TOWARD  A  COST-BENEFIT  ASSESSMENT  OF 
GROUND  WATER  QUALITY   REGULATION, 

Salt  River  Project,  Phoenix,  AZ. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-09265 


CADD  -  GENERATED  WATER  SYSTEM  ATLAS 
OFFERS  FLEXIBILITY, 

J.  E.  Potts. 

Public  Works  PUWOAH,  Vol.  1 19,  No.  6,  p  81-88, 

June  1988. 

Descriptors:  'Computer-aided  design  and  drafting, 
'Computers,  'Maps,  'Water  treatment  facilities, 
'Mapping,  Utility  expansion,  Cost  analysis,  Flori- 
da. 

Due  to  a  population  that  has  tripled  since  1980,  the 
community  of  Jupiter  in  Palm  Beach  County,  Flor- 
ida planned  to  expand  the  current  13  mgd  capacity 
plant  to  34  mgd.  The  expanded  plant  will  employ 
lime  softening  of  raw  water  from  a  shallow  aquifer 
and  reverse  osmosis  of  raw  water  from  the  Florida 
Aquifer.  A  computer-aided  design  and  drafting 
(CADD)  system  was  used  to  computerized  Jupi- 
ter's water  system  atlas.  The  ability  to  display  the 
entire  database  or  various  portions  of  it  at  different 
scales  and  to  depict  only  specified  combinations  of 
data  are  principal  advantages  of  the  system.  Other 
advantages  of  the  computer  atlas  include  its  flexi- 
bility of  scale,  ability  to  be  easily  modified  for  a 
variety  of  applications,  and  greater  accuracy  than 
hand  drawn  maps  if  data  are  valid.  Disadvantages 
include  the  high  cost  to  produce  the  program, 
difficulty  in  obtaining  accurate  data,  necessity  of 
frequent  updates,  and  the  inability  to  symbolize 
some  elements  on  a  computer.  All  of  these  factors 
need  to  be  considered  in  a  decision  to  implement 
this  system.  (White-Reimer-PTT) 
W88-09659 
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FINANCIAL    IMPLICATION    OF    EUTROPH- 
ICATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09052 


ECONOMICS  OF  NATURAL  RESOURCE 
DAMAGE  CLAIMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 
J.  J.  Boland. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
61-72,  1  tab. 

Descriptors:  'Economic  aspects,  'Legal  aspects, 
'Damage  claims,  'Water  resources,  'Cost,  Legis- 
lation, Environmental  effects,  Regulations,  Value, 
Damage  assessment,  Public  participating,  Bias. 

Among  the  innovative  features  of  the  Comprehen- 
sive Environmental  Response,  Compensation  and 
Liability  Act  (CERCLA),  as  it  applies  to  ground- 
water litigation,  is  the  provision  for  recovery  of 
natural  resource  damages  in  addition  to  the  costs  of 
response  and  remedy.  CERCLA  did  not  define 
natural  resource  damages,  nor  did  it  suggest  how 
they  might  be  measured.  On  August  1,  1986,  the 
Department  of  the  Interior  (DOI)  published  final 
rules  governing  the  assessment  of  natural  resource 
damages.  The  rule  governing  Type  B  natural  re- 
source damage  assessements  occupies  over  27 
pages  of  the  Federal  Register;  a  number  of  valua- 
ble innovations  are  included.  This  Rule  makes 
some  useful  contributions  to  improved  damage  as- 
sessment practice.  It  provides  a  logical  process,  a 
means  for  participation  by  interested  parties,  and 
set  of  clear  criteria  for  identifying  and  quantifying 
injury  to  natural  resource  services.  The  Rule  con- 
tains, however,  some  incorrect  and  inconsistent 
economic  concepts,  which  can  be  expected  to 
cause  significant  bias  in  the  resulting  damage  as- 
sessment. The  Rule  consistently  confuses  damage 
to  natural  resources  with  damage  to  private  indi- 
viduals, applying  principles  of  tort  law  to  the  iden- 
tification of  those  damages.  The  'public'  vs.  'pri- 
vate' distinction  is  meaningless  on  its  face,  since  all 
beneficial  uses  of  resource  services  are  ultimately 
'private.'  The  association  of  'private'  with  'for- 
profit'  activities  introduces  another  distinction 
which  is  irrelevant  to  the  task  of  assessing  changes 
in  the  value  of  a  natural  resource.  The  Rule  also 
misuses  the  concept  of  intrinsic  value,  employing  it 
only  as  a  substitute  for  the  wholly  unrelated  cate- 
gory of  use  value.  In  addition,  the  Rule  also  insists 
on  the  use  of  market  price  as  the  preferred  measure 
of  damage,  even  though  this  method  is  without 
theoretical  support  in  such  an  application.  The 
Rule,  therefore,  precludes  the  calculation  of  dam- 
ages which  derive  from:  (1)  future  uses  of  re- 
sources so  degraded  that  they  have  no  current 
beneficial  use;  (2)  uses  by  business  entities  (as  op- 
posed to  individuals);  (3)  intrinsic  values  such  as 
option,  existence,  or  bequest  value;  and  (4)  changes 
in  consumer  surplus  (when  the  market  price  or  the 
appraisal  method  is  used).  Pending  application  of 
the  Rule  in  the  context  of  an  actual  assessment,  the 
full  quantitative  significance  of  these  exclusions 
cannot  be  known.  (See  also  W88-09374)  (Lantz- 
PTT) 
W88-09379 


METERING    UTILITY    SERVICES:    EVALUA- 
TION AND  MAINTENANCE, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-09539 


HISTORICAL  ASPECTS  OF  IRRIGATION  AG- 
RICULTURE AND  RIVER  REGULATION  IN 
THE  MURRAY-DARLING  BASIN,  AUSTRA- 
LIA, 

Sydney  Univ.  (Australia). 
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B.  R.  Davidson. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  2,  p  131-140,  April-June 
1988.  2  tab,  40  ref. 

Descriptors:  'Water  rates,  'Water  use  efficiency, 
•Pricing,  'Economic  aspects,  'Irrigation,  Catch- 
ment basins,  Farming,  Water  rights,  Markets,  Irri- 
gation efficiency,  Irrigation  water,  Australia,  His- 
tory, Costs. 

River  regulation  in  Australia  is  a  feature  of  the  last 
one  hundred  years.  Irrigation  farms  were  estab- 
lished along  the  River  Murray  in  the  late  1880's 
and  on  the  Murrumbidgee  in  the  first  quarter  of  the 
twentieth  century.  These  demonstrated  that  such 
labor-intensive  types  of  farming  were  unprofitable 
in  Australia.  The  additional  profits  obtained  by 
irrigation  farmers  were  not  sufficient  to  pay  for  the 
reservoirs  and  distributary  works  required  and 
these  had  to  be  paid  for  by  the  State.  Water  was 
sold  to  farmers  at  a  price  which  was  only  sufficient 
to  maintain  the  projects.  Political  pressure  led  to  a 
further  increase  in  the  construction  of  reservoirs 
and  the  area  irrigated  in  the  Murray-Darling  basin 
expanded  from  0.6-million  hectares  in  1945  to  1.6- 
million  hectares  in  1979.  As  irrigation  practices 
improved,  farm  profits  increased,  but  the  price  of 
water  continued  to  be  based  on  the  cost  of  main- 
taining the  projects.  This  led  to  increased  profits 
being  built  into  the  price  of  irrigated  land.  Low 
water  prices  encouraged  farmers  to  over-irrigate 
and  aggravated  the  problem  of  rising  water  tables 
and  salination.  It  is  suggested  that  the  efficiency  of 
water  usage  in  irrigation  could  be  improved  by 
transferring  the  existing  water  rights  from  the  state 
to  irrigators,  and  making  them  transferable  from 
one  irrigator  to  another  or  from  irrigators  to  other 
users  at  prices  negotiated  in  a  free  market.  Such  a 
system  would  ensure  that  water  was  put  to  its 
optimum  use,  reducing  wastage  and  minimizing 
detrimental  effects  of  over-use.  The  water  price 
established  in  such  a  market  could  be  used  to 
calculate  whether  the  marginal  returns  from  irriga- 
tion and  other  uses  were  high  enough  to  justify  the 
construction  of  new  projects.  (Author's  abstract) 
W88-09723 


COST-BENEFIT  ANALYSIS  OF  FLOOD-PLAIN 
ZONING, 

Montreal   Univ.   (Quebec).   Dept.   of  Economics. 
For  primary  bibliographic  entry  see  Field  6F. 
W88-09984 


UNDERGROUND  STORAGE  TANK  DISPOS- 
AL: ALTERNATIVES,  ECONOMICS,  AND  EN- 
VIRONMENTAL COSTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-10036 


METERING  UTILITY  SERVICES:  THEORY 
AND  WATER  SUPPLY  APPLICATIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
J.  R.  Lund. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8706624.  Ph.D  Dissertation,  1986.  208 
p,  25  fig,  16  tab,  188  ref,  5  append. 

Descriptors:  'Water  supply,  'Cost-benefit  analysis, 
•Economic  aspects,  'Public  investment,  'Munici- 
pal water,  Pricing,  Profit,  Linear  programming, 
Systems  analysis,  Optimization. 

Methods  were  developed  for  analyzing  the  utility 
of  metering  public  utilities,  particularly  municipal 
water  supplies.  Techniques  for  efficient  meter  in- 
stallation and  maintenance  were  derived  and  meth- 
ods of  pricing  metered  and  unmetered  service  con- 
nections are  proposed.  Findings  indicate  that  me- 
tering should  be  examined  on  a  case  by  case  basis 
to  determined  the  justification  for  efficiency, 
equity,  or  profitability.  Where  metering  is  eco- 
nomically efficient,  it  is  also  profitable  to  the  utili- 
ty. But  profitable  use  of  metering  is  not  necessarily 
efficient.  The  decision  to  meter  may  vary  with  the 


utility's  motivation  as  a  profit-maximizing  firm  or  a 
public  service  utility  with  social  welfare  objec- 
tives. Since  water  demand  is  impermanent,  long- 
range  marginal  costs  are  inappropriate  for  incorpo- 
rating capacity  expansion  deferral  benefits  into  the 
decision  to  meter.  Expansion  linear  programming 
should  be  used  to  incorporate  expansion  deferral 
benefits.  Mathematical  optimization  techniques  are 
also  useful  for  finding  least-cost  meter  installation 
schedules,  determining  least-cost  meter  mainte- 
nance strategies,  and  setting  metered  and  unme- 
tered service  rates.  The  minimum  present  value 
cost  approach  to  scheduling  meter  maintenance  is 
superior  to  theoretical  and  practical  meter  mainte- 
nance approaches  in  the  water  supply  industry. 
(Cremmins-AEPCO) 
W88- 10084 
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WATER  RESOURCE  MANAGEMENT  PLAN- 
NING CRITERIA  FOR  VASHON/MAURY 
ISLAND,  WASHINGTON:  A  CASE  STUDY, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09275 


CONTROL  OF  PEAK  WATER  DEMANDS, 

For  primary  bibliographic   entry   see   Field   3D. 
W88-09658 


INSTREAM  FLOW  STUDIES  IN  PERSPEC- 
TIVE, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
J.  A.  Gore,  and  J.  M.  Nestler. 
Regulated    Rivers    Research    and    Management 
RRRMEP,  Vol.  2,  No.  2,  p  93-101,  April-June 
1988.  2  fig,  48  ref. 

Descriptors:  'Instream  Flow  Incremental  Method- 
ology, 'Instream  flow,  'Water  use,  'Computer 
programs,  'Model  studies,  Natural  water  use, 
Water  users,  Water  resources  development,  Plan- 
ning, Habitats,  Aquatic  habitats,  Fish,  Management 
planning. 

The  Instream  Flow  Incremental  Methodology 
(IFIM)  has  been  subject  to  criticisms,  including  its 
apparent  imprecision,  inability  to  predict  dis- 
charge-biomass  relationships,  lack  of  independence 
of  hydraulic  variables,  and  omission  of  predation/ 
competition  as  variables  in  assessing  the  dynamics 
of  aquatic  populations  and  communities.  The  criti- 
cisms of  the  methodology  are  addressed,  stressing 
three  themes.  First,  the  development  of  IFIM  to  its 
present  form  is  described.  The  goal  of  the  method 
is  to  relate  biotic  values  in  equivalent  terms  to 
those  used  to  estimate  other  beneficial  uses  of 
water.  As  such  the  engineering  concepts  of  hy- 
draulic simulation  and  suitability  criteria  play  a 
strong  role  in  the  model.  Previous  studies  suggest 
that  IFIM  appears  to  perform  defensibly  in  cold- 
water  systems  but  less  well  in  more  complex  cool- 
water  and  warmwater  systems.  Second,  the 
strengths  of  IFIM  are  considered  and  the  type  of 
environmental  problems  it  is  suited  to  address  are 
described.  Research  suggests  that  biotic  responses 
vary  dramatically  as  certain  threshold  discharges 
are  approached  and  it  is  suggested  that  biomass 
predictions  are  inappropriate  with  current  versions 
of  IFIM.  Its  greatest  utility  is  shown  to  be  in 
assessing  the  impacts  of  water  resources  develop- 
ment on  habitat  availability  for  aquatic  organisms. 
Third,  the  limitations  of  IFIM  are  presented,  in- 
cluding those  that  appear  to  have  merit  and  those 
that  arise  from  misapplication  or  misunderstanding 
of  the  methodology.  It  is  suggested  that  suitability 
criteria  be  developed  on  a  site  specific  basis  and 
include  depth-velocity  dependent  functions.  The 
added  predictive  power  obtained  by  incorporation 
of  coefficients  of  biological  interactions  to  this 
management  model  is  probably  not  justified  by  the 
expense  required  to  obtain  the  data.  As  a  tool, 
IFIM  maximizes  generality  and  precision  at  the 
expense  of  ecological  reality  but  this  does  not 
detract  from  its  utility  to  analyze  water  resource 
issues.  (Author's  abstract) 
W88-09720 


TERMINOLOGY     FOR     DESCRIBING     ON- 
FARM  IRRIGATION  WATER  DEMANDS, 

Calgary  Univ.  (Alberta).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-09745 


TEST  OF  WEIGHTED  USABLE  AREA  ESTI- 
MATES DERIVED  FROM  A  PHABSIM 
MODEL  FOR  INSTREAM  FLOW  STUDIES  ON 
TROUT  STREAMS, 

Wyoming  Game  and  Fish  Dept.,  Cheyenne. 

A.  L.  Conder,  and  T.  C.  Annear. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  339-350,  Summer  1987. 

2  fig,  8  tab,  22  ref. 

Descriptors:  'Stream  fisheries,  'Aquatic  produc- 
tivity, 'Fish  populations,  'Instream  flow  reqquire- 
ments,  'Water  use,  'Model  studies,  'Trout,  Physi- 
cal habitat  simulation  model,  Stream  gradient, 
Aquatic  habitats,  Wyoming. 

An  assessment  was  made  of  the  biological  validity 
of  weighted  usable  area  (WUA)  from  the  physical 
habitat  simulation  (PHABSIM)  model  based  on 
standing  crops  of  trout  (Salvelinus  and  Salmo  spp.) 
measured  in  Wyoming  streams  and  standing  crops 
predicted  by  the  habitat  quality  index  (HQI).  Tests 
were  made  in  trout  streams  for  (1)  validity  of  the 
HQI,  (2)  relationships  between  WUA  and  meas- 
ured standing  crops  in  different  streams,  and  (3) 
relationships  between  WUA  and  the  HQI  within 
streams.  Significant  correlation  (r=0.934;  P<0.05) 
was  found  between  HQI  scores  and  trout  standing 
crop  during  the  low-flow  period.  No  significant 
correlation  was  found  for  WUA  and  the  measured 
standing  crop  among  different  streams;  correlation 
coefficients  for  all  tests  were  either  near  zero  or 
moderately  negative.  Significant  positive  correla- 
tion (P<0.05)  did  exist  for  7  of  the  60  within- 
stream  analyses  of  WUA  vs.  HQI;  19  other  posi- 
tive correlations  were  strong  (r>0.90),  but  statisti- 
cal significance  was  limited  by  the  number  of  data 
points  at  each  site.  Although  positive  correlations 
were  expected  for  all  60  cases,  18  tests  showed  a 
negative  correlation,  3  of  which  were  significant. 
Analyses  indicated  that  trout  species,  stream  size, 
and  stream  gradient  influence  the  validity  of  the 
within-stream  relationship  between  WUA  and  the 
trout  standing  crop  predicted  by  the  HQI.  Among 
test  streams  with  steeper  gradients  and  where  ve- 
locity exerted  the  greatest  influence  on  the  HQI 
score,  a  positive  correlation  was  observed  in  all 
cases,  regardless  of  stream  size  or  dominant  spe- 
cies. When  an  attribute  other  than  velocity  has  the 
greatest  influence  on  trout  density  with  change  in 
discharge,  WUA  estimates  may  be  invalid.  This 
observation  indicates  that  a  relationship  between 
WUA  and  trout  standing  crop  may  exist,  but  the 
nature  of  the  relationship  is  likely  to  be  unique  for 
each  stream.  (Author's  abstract) 
W88-09819 


RIVER  RECREATION  BOATING  IMPACTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-09987 


MULTIOBJECTIVE  RESERVOIR  OPERATION 
USING  FORECASTS  OF  WATER  SUPPLY  AND 
WATER  USE, 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  6A. 

W88-10018 


MODEL  FOR  OPTIMIZATION  OF  SOCIO- 
ECONOMIC FISHERY  VALUES  ON  THE  RIO 
GRANDE  IN  NEW  MEXICO, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Fishery  and  Wildlife  Sciences. 
R.  Cole,  F.  Ward,  T.  Ward,  R.  Deitner,  and  Fiore. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161450/ 
AS.  Price  codes  A12  in  paper  copy;  A01  in  micro- 
fiche. New  Mexico  Water  Resources  Research  In- 
stitute, Las  Cruces,  Technical  Completion  Report 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions — Group  6E 


No.  223,  May  1987.  246  p,  26  fig,  4  tab,  121  ref, 
append.  Contract  No.  516-74-65  (NMGF)  State 
Projects  No.  1423683  and  1345642. 

Descriptors:  *Sport  fishing,  'Computer  models, 
•Optimization,  'Fish  habitats,  *Rio  Grande  basin, 
Mathematical  models,  New  Mexico,  Computer 
programs,  Economic  benefits,  Social  values,  Model 
studies. 

A  mathematical  model  which  simulates  sport-fish 
production  yield,  and  economic  value  in  the  Rio 
Grande  basin  of  New  Mexico  is  described.  The 
model  links  hydrologic,  biologic,  and  economic 
components  into  a  mathematical  representation  of 
fisheries  habitat,  fishery  dynamics,  economic  bene- 
fits, and  income  generated  by  sport-fishing  in  New 
Mexico.  The  model  has  a  research  version  pro- 
grammed in  FORTRAN  and  a  user-friendly  ver- 
sion programmed  in  APL.  Model  users  have  nu- 
merous entries  to  model  outputs  and  for  simulating 
management  decisions.  In  the  user-friendly  version 
the  user  can  enter  the  model  and  obtain  output  on 
reservoir  surface  area,  reservoir  volume,  water 
levels,  discharge  in  connecting  waters,  total  plant 
production,  allochthonous  loads  of  suspended  or- 
ganics,  zooplankton  production,  zoobenthos  pro- 
duction, total  fish  production,  fish  guild  density  by 
size  class,  fish  guild  yield  by  size  class,  fish  guild 
surplus  yield  by  size  class,  economic  benefits  to 
New  Mexico  anglers,  and  county  income  generat- 
ed. The  model  users  can  modify  water  volume 
flowing  through  the  basin  by  month,  water  stored 
in  each  reservoir,  water  discharged  through  con- 
necting waters,  material  concentrations  (suspended 
solids,  total  phosphorus,  total  nitrogen)  in  the 
water,  site  access,  and  site  quality.  (Cole-NM  St. 
Univ.) 
W88-10O22 


OWNERSHIP  AND  EFFICIENCY  IN  THE 
WATER  SUPPLY  INDUSTRY:  AN  APPLICA- 
TION OF  THE  NONPARAMETRIC  PRO- 
GRAMMING APPROACH  TO  EFFICIENCY 
MEASUREMENT, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 
Economics. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-10O79 


METERING    UTILITY    SERVICES:    THEORY 
AND  WATER  SUPPLY  APPLICATIONS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6C. 
W88-10084 


6E.  Water  Law  and  Institutions 


SUPERFUND:  CIVILIAN  FEDERAL  AGEN- 
CIES SLOW  TO  CLEAN  UP  HAZARDOUS 
WASTE. 

General  Accounting  Office,  Washington,  DC.  Re- 
sources, Community  and  Economic  Development 
Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-233060. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
July  1987.  36  p,  4  fig,  4  tab,  2  append.  Report  No. 
GAO/RCED-87-153. 

Descriptors:  'Waste  disposal,  'Hazardous  wastes, 
'Superfund,  'Cleanup  operations.'Water  pollution 
treatment,  'Toxic  wastes,  Water  pollution  preven- 
tion, Waste  dumps,  Hazardous  materials,  Water 
pollution  control,  Legal  aspects,  Soil  contamina- 
tion, Performance  evaluation,  Groundwater  pollu- 
tion. 

As  the  owner  of  one-third  of  the  nation's  land  area, 
the  federal  government  is  responsible  for  cleaning 
up  perhaps  thousands  of  sites  where  uncontained 
hazardous  wastes  are  contaminating  soil  and 
groundwater.  Since  1980,  federal  agencies  have 
been  required  by  law  to  determine  whether  their 
facilities  and  lands  contain  abandoned  or  uncon- 
trolled hazardous  wastes  and  to  take  any  necessary 
corrective  actions.  Civilian  agencies  have  been 
slow  to  identify,  assess,  and  clean  up  their  hazard- 


ous waste  sites.  Since  Comprehensive  Environ- 
mental Response,  Compensation,  and  Liability  Act 
('Superfund')  enactment,  the  agencies  have  identi- 
fied 1,882  potential  sites,  assessed  about  half  of 
them  to  determine  whether  they  required  cleanup, 
and  cleaned  up  78  of  the  511  sites  found  to  need  it. 
As  of  September  1986,  only  4  of  the  11  agencies 
had  completed  their  site  identification  efforts;  the 
other  7  were  still  compiling  their  site  inventories. 
None  of  the  agencies  had  completed  their  assess- 
ments, although  all  but  2  of  them  believed  they 
will  meet  the  April  1988  congressional  deadline. 
Only  15%  of  the  511  sites  found  to  require  correc- 
tive action  have  been  cleaned  up,  and  the  agencies 
generally  would  not  predict  when  their  cleanup 
efforts  would  be  complete  or  how  much  they 
would  cost.  (Geiger-PTT) 
W88-09053 


RISK  ASSESSMENT  UNDER  THE  REVISED 
NATIONAL  CONTINGENCY  PLAN  OF  SU- 
PERFUND, 

Kirkland  and  Ellis,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09057 


CASE    STUDIES    OF    HAZARDOUS    WASTE 
PROBLEMS  IN  LOUISIANA, 

Louisiana    Dept.    of   Natural    Resources,    Baton 

Rouge. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09058 


DETERMINING  THE  IMPACTS  ON  HUMAN 
HEALTH  ATTRIBUTABLE  TO  HAZARDOUS 
WASTE  SITES, 

Centers  for  Disease  Control,  Atlanta,  GA.  Center 

for  Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09059 


INCORPORATING  RISK  ASSESSMENT  INTO 
THE  RESOURCE  CONSERVATION  AND  RE- 
COVERY ACT  REGULATORY  PROCESS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Solid  Waste. 

C.  Haymore. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American    Chemical    Society,    Washington,    DC. 

1982.  p  117-123. 

Descriptors:  'Risks,  'Hazardous  wastes,  'Regula- 
tions, 'Policy  making,  'Waste  disposal,  'Resource 
Conservation  and  Recovery  Act,  'Public  health, 
Environmental  effects,  Cost  analysis,  Models,  Haz- 
ardous materials,  Industrial  wastes,  Land  disposal. 

The  types  of  risk  assessments  being  conducted  to 
develop  regulations  for  the  control  of  hazardous 
wastes  under  the  Resource  Conservation  and  Re- 
covery Act  are  reviewed.  Better  data  and  Execu- 
tive Order  12291  have  spurred  the  development  of 
more  detailed  risk  assessment  models  in  regulatory 
analyses.  The  first  of  three  projects  is  a  broad 
policy  overview  of  the  entire  hazardous  waste 
program  that  focuses  on  the  risks  and  costs  of 
different  combinations  of  wastes,  technologies,  and 
environmental  settings.  The  second  project  is  a 
series  of  Regulatory  Impact  Analyses  that  will 
review  the  first  wave  of  several  regulations.  The 
third  project  is  designed  to  tailor  regulations  to 
specific  industries  and  waste  streams.  (See  also 
W88-09056)  (Author's  abstract) 
W88-09064 


SAFETY   EVALUATION   OF  PESTICIDES   IN 
GROUND  WATER, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09112 


INDUSTRY    PERSPECTIVE    ON    PESTICIDE 
AND  GROUND  WATER  LEGISLATION, 

CIBA-GEIGY  Corp.,  Greensboro,  NC.  Agricul- 
tural Div. 
L.  C.  Newby,  and  C.  G.  Rock. 


IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  478-487,  21  ref. 

Descriptors:  'Pesticides,  'Water  quality  control, 
'Water  quality,  'Chemical  industry,  'Groundwat- 
er pollution,  'Legal  aspects,  'Legislation,  Regula- 
tions, Agricultural  chemicals,  Groundwater. 

Groundwater  must  be  protected  -  society  is  in 
agreement.  It  is  the  focus  and  level  of  regulatory 
protection  which  concerns  the  agricultural  chemi- 
cal industry.  Groundwater  is  not  pure.  It  contains 
many  substances,  both  natural  and  man-made,  for 
most  of  which,  minimal  safety  information  is  avail- 
able. With  continually  improving  analytical  capa- 
bility, additional  products  are  certain  to  be  detect- 
ed in  even  the  most  pristine  aquifers.  A  few  pesti- 
cides have  already  been  detected  and  it  seems 
likely  that  others  will  be  found.  In  most  cases, 
these  will  be  substantially  below  the  levels  which 
could  result  in  adverse  effects.  Regulatory  efforts 
should  be  directed  to  establishing  acceptable 
levels,  while  industry  should  act  to  minimize  the 
movement  of  all  chemicals  to  groundwaters.  Ac- 
ceptable levels  of  chemicals  in  groundwater  should 
be  uniform  throughout  the  nation.  They  should  be 
set  at  the  federal  level  or  by  uniform  procedures 
among  the  state  agencies.  (See  also  W88-09089) 
(Author's  abstract) 
W88-09114 


GROUND  WATER  REGULATIONS:  IMPACT, 
PUBLIC  ACCEPTANCE,  AND  ENFORCE- 
MENT, 

Wisconsin  Dept.  of  Agriculture,  Madison.  Trade 
and  Consumer  Protection. 
O.  R.  Ehart,  G.  Chesters,  and  K.  J.  Sherman. 
IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American    Chemical    Society,    Washington,    DC. 
1986.  p  488-498,  1  tab,  16  ref. 

Descriptors:  'Pesticides,  'Water  quality  control, 
•Water  quality,  *Water  law,  *Social  impact,  •Atti- 
tudes, *Enforcement,  'Groundwater  pollution, 
'Legal  aspects,  Legislation,  Regulations,  Agricul- 
tural chemicals,  Groundwater,  Wisconsin. 

Sanctioning  pesticides  for  agricultural  use  was 
based  on  equating  environmental  and  public  health 
risks  to  crop  production  benefits.  More  recently, 
the  introduction  of  groundwater  protection  into 
pesticide  regulations  has  modified  the  equation  by 
adding  other  elements  of  protection.  During  the 
past  decade  pesticide  issues  have  been  emotionally 
charged  with  the  extremists'  views  most  notably 
reported.  The  public  believes  that  groundwater 
deserves  greater  protection  than  surface  water  be- 
cause improving  the  quality  of  contaminated 
groundwater  is  more  difficult  and  costly.  This  cou- 
pled with  the  users',  particularly  those  in  rural 
areas,  concerns  that  their  drinking  water  is  being 
polluted,  has  lead  to  acceptance  of  groundwater 
regulations  by  pesticide  users  often  opposed  to 
regulation.  Enforcement  of  regulations,  based  on 
acceptable  tolerance  levels  of  pesticides  in  ground- 
water, must  rely  on  quality-assured  data.  Regula- 
tory models,  used  as  an  information  source,  could 
be  helpful  in  evaluating  the  consequences  of  pesti- 
cide use.  Enforcement  sanctions  follow  traditional 
civil  and  criminal  remedies  but  innovative  cost 
incentives  might  be  needed  to  accelerate  protec- 
tion programs.  Mechanisms  of  implementation  of 
land  management  controls  vary  from  state  to  state. 
The  development  and  administration  of  the  Aldi- 
carb  Rule  in  Wisconsin  and  the  development,  ad- 
ministration and  enforcement  of  the  Wisconsin 
Groundwater  Law  were  detailed  and  it  is  suggest- 
ed that,  with  modifications  to  provide  for  different 
geographical,  climatological,  legal  and  political 
variables,  the  methods  of  land  management  con- 
trols be  adopted  by  other  states.  (See  also  W88- 
09089)  (Wood-PTT) 
W88-09115 


EMERGING  ROLE  OF  PESTICIDE  REGULA- 
TION IN  FLORIDA  DUE  TO  GROUND  WATER 
CONTAMINATION, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee. 


179 


Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


H.  L.  Rhodes. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  Washington,  DC. 
1986.  p  541-547. 

Descriptors:  "Pesticides,  *Florida,  'Water  quality 
control,  'Groundwater  pollution,  'Legal  aspects, 
•Legislation,  'Regulations,  Agricultural  chemicals, 
Groundwater,  Water  quality. 

The  sequence  of  events  that  led  to  a  stronger 
environmental  pesticide  program  in  the  State  of 
Florida  was  described.  Prior  to  1983,  the  State  of 
Florida  did  not  have  an  active  pesticide  program. 
There  was  very  little  impetus  to  protect  the 
groundwater  from  the  effects  of  pesticide  contami- 
nation. The  technical  findings,  the  news  media 
publications  and  the  resultant  political  actions 
changed  the  climate  in  the  state  to  one  of  serious 
concern  over  groundwater  contamination  by  pesti- 
cides. In  1983,  the  State  Legislature  made  broad, 
major  inroads  into  legislation  and  funding  of  pro- 
grams that  provided  the  state  with  a  comprehen- 
sive pesticide  program  that  looked  at  the  environ- 
mental impacts  of  a  wide  range  of  pesticide  activi- 
ties. The  discoveries  of  the  pesticides  aldicarb  and 
EDB  in  the  groundwater  made  these  programs 
possible.  (See  also  W88-09089)  (Author's  abstract) 
W88-09118 


CONSIDERING  PESTICIDE  POTENTIAL  FOR 
REACHING  GROUND  WATER  IN  THE  REGIS- 
TRATION OF  PESTICIDES, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Pesticide  Programs. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09119 


NECESSARY  INVOLVEMENT  AND  RESPON- 
SIBILITY OF  SEPARATE  ENTITIES  IN  PLAN- 
NING AND  PERFORMANCE  OF  AQUIFER 
RESTORATION, 

C.  A.  Rich. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  3-10,  1  tab. 

Descriptors:  'Aquifer  managment,  'Project  plan- 
ning, 'Management  planning,  'Rehabilitation, 
•Operating  policies,  'Decision  making,  'Interdisci- 
plinary studies,  'Water  pollution  treatment, 
•Scheduling,  Long-term  planning,  Coordination, 
Financial  feasibility,  Groundwater  management. 

Effective  aquifer  restoration  must  rely  upon  varia- 
bles that  are  as  flexible  and  diverse  as  the  numer- 
ous contamination  sites  and  the  more  numerous 
entities  involved  in  cleanup  at  these  sites.  This 
paper  describes  the  necessary  working  roles  and 
coordination  of  these  separate  entities,  the  contrac- 
tors or  individuals  within  various  organizations, 
when  they  are  called  upon  to  interpret  hydrogeo- 
logic,  chemical  and  engineering  complexities,  as 
well  as  site-specific  technical  feasibilities  and  col- 
lected raw  data.  Such  coordination  is  critical  insur- 
ance for  a  responsibly  planned  and  performed  re- 
medial effort  that  will  reduce  liability  exposure  and 
long-term  risk  to  the  environment.  The  current 
status  of  aquifer  restoration  is  experimental,  with 
remedial  activities  guided  by  court  action,  sche- 
matics or  back  of  envelope  decisions  by  field  per- 
sonnel on  the  job.  Unfortunately,  the  logical  pro- 
gression of  designed  feasibility  studies  is  oftentimes 
predicated  on  criteria  remotely  indifferent  to  site- 
specific  factors,  i.e.,  variations  in  approach  may 
depend  solely  on  financial  appropriation  or  degree 
of  public  interest.  Compounding  this  problem  is  a 
general  lack  of  funds  to  address  necessary  detail; 
due  to  decreased  federal  funding  for  the  EPA, 
states  have  been  forced  to  assume  the  unanticipat- 
ed burden  of  addressing  their  numerous  designated 
cleanup  sites.  Some  of  the  most  commonly  encoun- 
tered participants  in  aquifer  restoration  programs 
can  be  characterized  into  entity  groups,  including 
owner/operator/manager,  soil  scientist,  toxicolo- 
gist,  field  technicians,  and  landowners.  This  paper 
reviewed  six  project  cases  to  illustrate  the  impor- 
tance of  separate  entity  involvement  in  developing 
a  suitably  representative  characterization  of  site 
conditions  during  aquifer  cleanup  planning.  Analy- 


sis of  the  cases  suggested  that  occurrence  of  entity 
involvement  should  progress  in  a  logical  sequence, 
i.e.,  a  hydrogeologist  must  be  engaged  prior  to  a 
water  well  contractor,  and  an  engineer  prior  to 
excavation  or  construction  activities.  Also,  there 
does  not  seem  to  be  a  direct  relationship  between 
occurrence  of  entity  involvement  and  existing  or 
perceived  impacts.  Entity  involvement  in  these 
cases  was  more  directly  attributable  to  availability 
of  funding  even  though  inaction  could  be  project- 
ed to  result  in  worsening  of  the  current  situation. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09130 


MASSACHUSETTS  WATER-SUPPLY  CON- 
TAMINATION CORRECTION  PROGRAM, 

D.  R.  Bowley. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  171-174,  3  fig. 

Descriptors:  *Water  pollution  treatment,  'Water 
pollution  control,  'Legislation,  'Massachussets, 
'Municipal  water,  *Groundwater  pollution  *Water 
pollution,  'Public  waters,  'Financing,  'Cleanup, 
Wells,  Governments  supports,  Potable  water, 
Plumes,  Environmental  policy,  Bacteria,  Algae, 
Grants,  Economic  aspects,  Organic  compounds, 
Leachates,  Nitrates. 

The  Massachusetts  Legislature  was  confronted  in 
the  spring  of  1982  with  a  list  of  36  municipal  wells 
(including  two  well  fields)  and  29  private  wells 
contaminated  and  closed  in  29  communities.  On 
July  7,  Chapter  286  of  the  Acts  of  1982  was  passed. 
The  act  allowed  the  Dept.  of  Environmental  Qual- 
ity Engineering  to  expend  funds  to  correct  con- 
tamination of  public  water  supplies  and  to  augment 
contaminated  public  (and  certain  private)  water 
supplies.  Primary  emphasis  was  on  cleanup,  though 
permission  was  granted  to  fund  studies  and  to 
control  contamination  by  plume  management.  A 
grant  program  was  established  and  in  1983,  appli- 
cations were  invited  for  $8.5  million  in  funding. 
Applications  received  included  projects  for  clean- 
up of  contamination  by  organic  chemicals,  leach- 
ate,  nitrates,  bacteria,  and  algae.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09149 


WATER-QUALITY  MONITORING  AT  HAZ- 
ARDOUS WASTE  DISPOSAL  SITES:  IS 
PUBLIC  HEALTH  PROTECTION  POSSIBLE 
THROUGH  MONITORING  PROGRAMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09151 


CONJUNCTIVE   USE-FIRST   BY   ACCIDENT, 
NOW  BY  MANAGEMENT, 

Nebraska  Dept.  of  Water  Resources,  Omaha. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09241 


CONJUNCTIVE  USE  OF  GROUND  WATER 
AND  SURFACE  WATER  IN  THE  SOUTH 
PLATTE  RIVER  BASIN-A  CASE  STUDY  OF 
THE  CENTRAL  COLORADO  WATER  CON- 
SERVANCY DISTRICT, 

Central  Colorado  Water  Conservancy  District, 
Greeley. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09243 


MANAGEMENT  OF  DECLINING  GROUND 
WATER  LEVELS  IN  PART  OF  EASTERN 
WASHINGTON, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09255 


GROUND  WATER   MANAGEMENT  STRATE- 
GIES FOR  ARIZONA, 

Arizona  Dept.  of  Water  Resources,  Phoenix. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09257 


GROUND  WATER  MANAGEMENT  IN  OWENS 
VALLEY,  CALIFORNIA, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09260 


GROUND-SURFACE      WATER      TECHNICAL 
AND  QUASI-LEGAL  RELATIONSHIPS, 

Tipton  and  Kalmach,  Inc.,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09261 


GROUND  WATER  RIGHTS  IN  CALIFORNIA, 

J.  F.  Mann. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  181-186,  5  ref. 

Descriptors:  'Water  law,  'Groundwater  manage- 
ment, 'Water  rights,  'California,  Beneficial  use, 
Riparian  rights,  Appropriation,  Water  allocation, 
Judicial  decisions. 

California  has  a  complex  system  of  water  rights. 
Although  the  basic  rights  are  found  in  both  the 
riparian  and  appropriative  concepts,  there  have 
been  many  legislative  and  judicial  modifications. 
Two  types  of  groundwater  are  recognized  by  the 
state.  Those  that  flow  in  known  and  definite  chan- 
nels fall  under  the  jurisdiction  of  the  state.  Rights 
to  this  water  can  be  obtained  by  appropriation,  or 
under  the  riparian  doctrine  if  the  lands  overlie  the 
underflow.  All  other  groundwater  is  considered 
percolating  and  not  subject  to  the  direct  control  of 
the  state.  In  the  late  19th  century,  percolating 
water  could  be  removed  by  the  overlying  land- 
owner without  limit.  In  1903,  rights  in  basin  water 
were  declared  correlative,  meaning  the  landowner, 
in  event  of  shortage,  had  to  share  the  water  with 
others  tapping  the  same  supply.  A  further  erosion 
of  the  overlying  right  came  in  1974,  when  a  court 
decision  declared  that  a  public  agency  could  store 
groundwater  beneath  private  lands  without  com- 
pensation. In  many  basins,  especially  in  southern 
California,  where  rights  have  been  adjudicated, 
there  are  many  restrictions  on  the  pumping  of 
groundwater,  ranging  from  complete  prohibition 
to  permissible  upon  the  payment  for  expensive 
imported  water.  There  is  no  groundwater  manage- 
ment on  the  state  level;  this  is  considered  a  local 
matter.  Since  1970  the  counties  have  become  in- 
creasingly involved  in  groundwater  management 
through  the  Environmental  Impact  Report.  (See 
also  W88-09240)  (Author's  abstract) 
W88-09262 


CONTROLS  OVER  INTERSTATE  TRANSFERS 
OF  GROUND  WATER  POST-SPORHASE: 
STATE  AND  FEDERAL  OPTIONS, 

G.  W.  Sherk. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  187-193,  3  ref. 

Descriptors:  'Water  law,  'Groundwater,  'Water 
transfer,  'Sporhase  decision,  'Judicial  decisions, 
'State  jurisdiction,  'Federal  jurisdiction,  Irriga- 
tion, Interbasin  transfer. 

The  U.S.  Supreme  Court,  in  Sporhase  v.  Nebraska 
(July  2,  1982),  held  groundwater  to  be  an  article  ol 
commerce  and  invalidated  Nebraska's  statute  gov- 
erning interstate  transfers  of  groundwater  as  con- 
stituting an  impermissible  state  burden  on  interstate 
commerce.  Under  this  decision,  states  continue  tc 
have  the  authority  to  regulate  the  interstate  trans- 
fer of  groundwater  for  legitimate  conservation  and 
preservation  purposes.  In  the  first  case  interpreting 
the  Sporhase  decision,  the  U.S.  District  Court  foi 
New  Mexico  ruled  in  El  Paso  v.  Reynolds  (Janu- 
ary 17,  1983)  that  New  Mexico's  restrictions  on  the 
export  of  groundwater  placed  an  impermissible 
burden  on  interstate  commerce.  In  this  decision 
which  is  currently  being  appealed,  the  District 
Court  further  limited  state  authority  to  regulate  the 
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nterstate  transfer  of  groundwater  by  defining 
water  for  basic  human  survival  as  the  maximum 
juantity  of  water  a  state  could  restrict  from  export. 
Legislative  options  available  include  the  following: 
io  nothing,  allowing  the  Sporhase  decision  to 
itand;  partially  reverse  Sporhase  either  by  focusing 
jn  specific  uses  of  water  or  by  focusing  on  the 
;xtent  of  the  burden  imposed  on  interstate  com- 
rterce  by  state  laws  regulating  interstate  water 
ransfers;  totally  reverse  Sporhase,  which  would 
jrobably  be  inadequate;  or  establish  mandatory 
:ompacts.  State  options  include  conforming  with 
Sporhase,  entering  into  new  state  compacts,  and 
ipportioning  water  under  equitable  apportionment 
itigation.  (See  also  W88-09240)  (Cassar-PTT) 
W88-09263 


FORGING  THE  NEW  WATER  LAW:  PUBLIC 
REGULATION  OF  PROPRIETARY  GROUND 
WATER  RIGHTS, 

VIcCutcheon,   Doyle,    Brown   and    Enersen,    San 
Francisco,  CA. 
A  Rossman,  and  M.  J.  Steel. 

IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  194-215. 

Descriptors:  'Water  law,  'Groundwater  manage- 
ment, 'Water  rights,  'Public  policy,  'California, 
'Proprietary  power,  'Groundwater,  Regulations, 
Dwens  Valley,  Los  Angeles,  Inyo  County. 

Inyo  County,  California,  has  a  dispute  with  Los 
\ngeles  Department  of  Water  and  Power  concern- 
ing groundwater  extractions  from  the  County.  The 
County  has  pursued  litigation  under  the  California 
Environmental  Quality  Act  and  an  unsuccessful 
plea  for  state-supervised  groundwater  regulation. 
Since  these  efforts  were  inadequate,  a  local  ordi- 
nance was  enacted  to  regulate  the  Owens  Valley 
Basin  consistently  with  California  law.  The  ordi- 
nance declares  that  Owens  Valley  groundwater 
forms  a  significant  resource  of  the  state  that  must 
be  managed  in  trust  for  the  benefit  of  the  state's 
residents.  It  creates  a  county  water  department  and 
:ommission  with  authority  to  approve  a  water 
management  plan.  Wells  must  be  registered,  and 
applications  to  extract  must  be  submitted  annually. 
These  provisions  are  authorized  by  the  self-enforc- 
ing provision  of  the  1928  reasonable  and  beneficial 
amendment  to  the  California  constitution.  Recent 
developments  in  this  dispute  include  a  tentative 
superior  court  ruling  to  invalidate  the  ordinance, 
Inyo  County's  efforts  to  secure  immediate  Califor- 
nia Supreme  Court  review,  and  the  efforts  by  both 
Inyo  and  Los  Angeles  to  avoid  further  litigation  by 
adopting  a  joint  groundwater  management  plan. 
(See  also  W88-09240)  (Cassar-PTT) 
W88-09264 


TOWARD  A  COST-BENEFIT  ASSESSMENT  OF 
GROUND  WATER   QUALITY   REGULATION, 

Salt  River  Project,  Phoenix,  AZ. 

For   primary   bibliographic   entry   see   Field    5G 

W88-09265 


GROUND  WATER  QUALITY  MANAGEMENT 
IN  ARIZONA, 

For   primary   bibliographic   entry   see   Field    5G. 
W88-09266 


EVIDENTIARY  CONSIDERATIONS  RELATED 
TO  THE  USE  OF  GROUND  WATER  MODELS 
IN  LITIGATION, 

Moses,  Wittemyer,  Harrison,  and  Woodruff,  Boul- 
der, CO. 

D.  M.  Brown,  and  H.  L.  Martin. 
IN:  Proceedings  of  NWWA  Western  Regional 
Conference  on  Ground  Water  Management.  San 
Diego,  California,  October  23-26,  1983.  National 
Water  Well  Association.  National  Water  Well  As- 
sociation, Worthington,  OH.  1984.  p  356-361,  4  ref. 

Descriptors:  'Groundwater,  'Geohyrology, 
'Water  law,  'Model  studies,  'Litigation,  Judicial 
decisions,  Hydrology. 


Groundwater  models  are  increasingly  used  for  fac- 
tual determinations  in  judicial  and  administrative 
proceedings.  To  be  used  in  such  proceedings  the 
results  of  modeling  and  the  related  expert  testimo- 
ny must  be  admissible  under  the  applicable  rules  of 
evidence.  The  new  Federal  Rules  of  Evidence, 
which  have  been  substantially  adopted  by  most 
states,  have  removed  many  of  the  archaic  restric- 
tions to  presentation  of  technical  information  and 
expert  opinions.  To  be  admissible,  evidence  must 
be  relevant,  presented  by  a  competent  witness; 
opinions  are  admissible  if  given  by  an  expert  in  the 
field.  Common  objections  to  admission  of  expert 
testimony  include  (1)  confusing,  misleading  or  inef- 
ficient testimony,  (2)  hearsay,  (3)  lack  of  original 
material  (the  new  rules  allow  computer  printouts 
of  data  and  derived  charts  and  summaries),  (4)  no 
foundation  for  the  evidence.  Pretrial  preparation  of 
the  proponent  involves  obtaining  an  expert  witness 
with  a  knowledge  of  all  phases  of  data  gathering 
efforts,  preparing  the  information  so  that  it  is  ad- 
missible in  court,  and  educating  the  attorneys  on 
the  technicalities  of  groundwater  analysis.  Prepara- 
tion of  the  opponent  involves  learning  about  the 
proponent's  expert  witnesses  and  data.  Problems 
that  often  arise  involve  propriety  nature  of  this 
information  and  claims  of  protection  under  the 
work  product  rule.  In  many  circumstances  these 
problems  can  be  overcome.  (See  also  W88-09240) 
(Cassar-PTT) 
W88-09280 


RECOMMENDED  REVISIONS  FOR  SAN 
DIEGO  COUNTY'S  RURAL  GROUND  WATER 
POLICY  AND  GROUND  WATER  INVESTIGA- 
TION PRACTICES, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09281 


TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT  FOR  GROUND-WATER  MONI- 
TORING SYSTEMS, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Waste  Programs  Enforcement. 
P.  L.  Cook. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  1-4. 

Descriptors:  'Landfills,  'Resource  Conservation 
and  Recovery  Act,  'Standards,  'Groundwater 
monitoring,  'Waste  disposal,  'Legal  aspects, 
'Geohydrology,  'Monitoring  wells,  Statistical 
methods,  Design  criteria,  Design  standards, 
Aquifers,  Groundwater. 

This  presentation  summarizes  the  characteristics 
and  nationales  behind  the  Resource  Conservation 
and  Recovery  Act  (RCRA)  Technical  Enforce- 
ment Guidance  Document  (TEGD).  The  Office  of 
Waste  Programs  Enforcement  of  EPA  was 
charged  with  the  task  of  developing  a  guidance 
document  to  aid  in  evaluating  the  technical  ade- 
quacy of  groundwater  monitoring  systems  at  haz- 
ardous waste  facilities.  The  document  consolidates 
in  one  place  for  the  first  time  EPA  technical 
policies  and  requirements  as  well  as  recognized 
geologic  and  engineering  practices  necessary  to 
meet  the  performance  based  regulations  for 
groundwater  monitoring  systems  at  RCRA  facili- 
ties. It  is  intended  to  be  used  by  all  individuals 
involved  in  addressing  RCRA  groundwater  moni- 
toring problems  including  regional  and  state  en- 
forcement staff,  permit  writers  and  field  inspectors. 
The  key  for  proper  use  of  the  TEGD  is  to  under- 
stand that  it  is  a  guidance  document  and  must  be 
used  flexibly  by  trained  professionals  employing 
informed  judgement  to  site-specific  situations.  It  is 
not  to  be  used  as  a  rigid  standard.  The  TEGD 
document  places  major  emphasis  on  the  following 
issues:  detailed  site  hydrogeologic  characterization, 
well  location,  monitoring  well  design  and  con- 
struction, and  statistical  analysis  of  monitoring 
data.  (See  also  W88-09283)  (Alexander-PTT) 
W88-09284 


IMPACT  OF  THE  CHANGED  RCRA  REGULA- 
TORY ENVIRONMENT  UPON  FACILITIES 
WITH  GROUND  WATER  MONITORING, 


Geraghty  and  Miller,  Inc.,  Washington,  PA. 

R.  M.  Melvin. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  170-184.  7  ref. 

Descriptors:  'Regulations,  'Landfills,  'Resource 
Conservation  and  Recovery  Act,  'Water  law, 
'Legal  aspects,  'Superfund,  'Hazardous  materials, 
'Monitoring,  'Groundwater  monitoring,  Water 
pollution  sources,  Permits,  Leachates,  Geohydro- 
logy, Hydrology,  Aquifers,  Groundwater. 

Corrective  action  for  past  releases  from  solid  waste 
management  units  (SWMU's)  probably  is  the  single 
most  significant  impact  of  The  Hazardous  and 
Solid  Waste  Amendments  of  1984  (HSWA)  on 
land  disposal  facilities.  It  will  be  considered  during 
the  ongoing  permit  application  review  process. 
The  40  CFR  270  required  analyses  for  Appendix 
VIII  hazardous  constituents  (required  as  part  of 
the  definition  of  any  plumes  originating  from  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
units  and/or  SWMU's)  has  been  altered  by  EPA's 
efforts  to  adjust  the  scope  of  such  analyses.  Since 
some  SWMU's  are  either  on  or  are  being  consid- 
ered for  the  Superfund  (CERCLA)  National  Prior- 
ity List  (NPL),  the  CERCLA  program  and  the 
RCRA  program  objectives  overlap.  EPA  has  de- 
cided that  the  CERCLA  concerns  at  active  RCRA 
sites  which  are  not  on  the  NPL  will  be  addressed 
in  the  RCRA  permitting  process  as  long  as 
progress  is  made  towards  properly  addressing 
groundwater  contamination.  The  RCRA  permit- 
ting process  for  land  disposal  facilities  will  vary  in 
complexity,  depending  upon  a  particular  state's 
current  program  authorization  status.  All  RCRA 
land  disposal  facilities  must  be  permitted  by  No- 
vember 8,  1988.  The  additional  HSWA  minimum 
technological  and  retrofitting  requirements  for  sur- 
face impoundments  have  caused  many  facility 
owners/operators  to  close  their  units,  raising  ques- 
tions as  to  the  need  for  post  closure  permits  vs. 
'clean  closures'.  (See  also  W88-09283)  (Author's 
abstract) 
W88-09296 


UNDERGROUND  STORAGE  TANK  MONI- 
TORING IN  CALIFORNIA:  AN  EVALUATION 
OF  RECENT  LEGISLATION, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 

CA. 

M.  S.  Bonkowski,  and  R.  Rinehart. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  185-194.  1  tab. 

Descriptors:  'Regulations,  'Permits,  'California, 
'Soil  contamination,  'Underground  storage  tanks, 
•Groundwater  monitoring,  'Water  law,  'Legal  as- 
pects, 'Monitoring  wells,  Vadose  zone,  State  juris- 
diction, Water  pollution  control,  Geohydrology, 
Hydrology,  Aquifers,  Groundwater. 

Existing  California  law  requires  any  owner  of  any 
underground  storage  tank  installed  on  or  before 
January  1,  1984  to  outfit  the  facility  with  a  moni- 
toring system  capable  of  detecting  unauthorized 
releases  before  July  1,  1985.  As  a  result  of  delays  in 
the  rule  making  process,  Assembly  Bill  2239 
amends  Section  25283,  allowing  the  local  agency 
to  implement  Chapter  6.7  by  January  1,  1986. 
Assembly  Bill  2239  further  permits  the  local 
agency  to  issue  an  interim  permit  to  a  tank  owner 
to  operate  the  tanks.  The  local  agency  then  has 
until  March  1,  1986  to  approve,  modify,  or  disap- 
prove the  monitoring  system.  The  owner  of  the 
underground  tank  must  install  the  monitoring 
system  within  6  months  of  the  local  agency  ap- 
proval. Under  the  existing  state  regulations  there 
are  8  monitoring  alternatives  available  to  under- 
ground storage  tank  owners.  They  are:  (1)  monthly 
tank  testing;  (2)  vapor  or  other  vadose  zone  moni- 
toring wells,  groundwater  monitoring  wells  and 
soil  sampling;  (3)  vadose  zone  monitoring,  soil 
sampling  and  annual  tank  testing;  (4)  groundwater 
monitoring  and  soil  sampling;  (5)  inventory  recon- 
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cilialion.  annual  lank  testing  and  pipeline  leak  de- 
tectors; (6)  inventory  reconciliation,  annual  tank 
testing,  pipeline  leak  detectors  and  vadose  or 
groundwater  monitoring  wells;  (7)  weekly  tank 
gauging  and  annual  tank  testing;  and  (8)  an  interim 
method  (for  use  up  to  3  years)  that  requires  annual 
tank  testing,  inventory  reconciliation  and  tank  re- 
moval. (See  also  W88-09283)  (Author's  abstract) 
W88-09297 


REVIEW  OF  MATERIALS  USED  IN  MONI- 
TORING AND  MONITORING  WELL  CON- 
STRUCTION, 

Waste  Management,  Inc.,  Oak  Brook,  IL. 

M.  N.  Sara. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  330-337.  1  tab. 

Descriptors:  'Resource  Conservation  and  Recov- 
ery Act,  'Standards,  'Polyvinyl  chloride, 
•Groundwater  monitoring,  'Monitoring  wells, 
'Design  criteria,  'Design  standards,  Groundwater 
pollution,  Groundwater  management,  Geohydro- 
logy, Hydrology,  Aquifers,  Groundwater,  Re- 
views, Steflon,  Stainless  steel. 

Since  little  or  no  guidance  was  provided  on  appro- 
priate use  of  casing  material  at  the  time  the  Re- 
source Conservation  and  Recovery  Act  (RCRA) 
regulations  were  promulgated,  most  operators  in- 
stalled polyvinyl  chloride  (PVC)  casing  in  both  the 
original  and  subsequent  monitoring  systems.  This 
material  was  readily  available,  fairly  inexpensive, 
and  had  a  long  history  in  water  supply.  In  the 
intervening  years,  a  number  of  questions  were 
raised  as  to  exactly  what  casing  material  is  appro- 
priate for  use  in  a  monitoring  well,  and  some 
research  was  initiated  to  provide  guidance  in  this 
area.  The  controversy  surrounds  the  August  1985 
draft  guidance  document  entitled  'RCRA  Ground- 
water Monitoring  Technical  Enforcement  Guid- 
ance Document  (TEGD),'  which  was  intended  to 
help  EPA  and  State  enforcement  officials  decide 
whether  specific  elements  of  an  owner/operator's 
groundwater  monitoring  system  satisfy  the  RCRA 
requirements.  The  TEGD  states  that  only  Teflon 
or  stainless  steel  are  acceptable  for  use  as  screen  or 
casing  in  new  well  installations.  While  the  EPA 
has  changed  its  approach  from  requiring  the  use  of 
these  materials  for  the  fully  cased  well  to  only  that 
portion  located  within  the  saturated  zone,  the  guid- 
ance requirement  raises  serious  questions  as  to  its 
technical  validity.  The  results  of  the  authors  is 
experiments  show  that  for  all  materials  exposed, 
the  net  sorption  is  nominally  zero.  While  some 
experimental  error  associated  with  these  tests  is 
conceded,  the  result  still  is  obvious:  rigid  PVC 
well  casing  performs  as  well  as,  if  not  better  than, 
Teflon  or  stainless  steel.  In  general,  there  is  little,  if 
any,  real  justification  for  the  substitution  of  Teflon 
or  stainless  steel  for  PVC  as  the  material  of  choice 
for  construction  of  monitoring  wells  for  RCRA 
facilities.  (See  also  W88-09283)  (Alexander-PTT) 
W88-09310 


PROCEEDINGS  OF  THE  8TH  NATIONAL 
GROUND  WATER  QUALITY  SYMPOSIUM: 
'ANATOMY  OF  SUPERFUND'. 

National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09374 


SUPERFUND:  SIGNIFICANT  ACCOMPLISH- 
MENTS, 

ICF,  Inc..  Washington,  DC. 
J.  R.  Janis,  and  E.  Berk. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
3-11. 

Descriptors:  'Water  pollution  control,  'Enforce- 
ment, 'Legal  aspects,  'Cleanup  operations,  'Su- 
perfund, Management  planning.  Regulations,  Rem- 
edies, Private  sector,  Water  pollution  treatment, 
Feasibility  studies.  National  Priorities  List,  Reme- 
dial investigations. 


Superfund  is  responsible  for  much  more  than  long- 
term  cleanups  of  the  'big  sites,'  although  the  'reme- 
dial actions'  aimed  at  eliminating  the  threats  such 
sites  present  have  justifiably  been  at  the  center  of 
the  program.  The  first  step  in  the  Superfund  pro- 
gram is  site  identification  and  preliminary  investi- 
gation. After  identifying  the  sites,  the  second 
major  step  is  to  determine  the  appropriate  course 
of  action.  The  Superfund  program,  therefore,  con- 
ducts full-scale  remedial  investigations  and  feasibil- 
ity studies  (Rl/FS)  to  plan  its  remedial  action  at 
any  site  on  the  National  Priorities  List  (NPL).  The 
third  major  remedial  step  is  constructing  the 
remedy.  Once  a  specific  course  of  action  has  been 
selected  for  a  site,  it  has  to  be  designed  and  carried 
out.  While  the  remedial  actions  have  been  under- 
way, the  Superfund  program  has  also  been  re- 
sponding to  emergencies  caused  by  spills  or  other 
releases  of  hazardous  substances  to  the  environ- 
ment. These  emergency  responses  are  conducted 
under  Comprehensive  Environmental  Response, 
Compensation  and  Liability  Act's  (CERCLA)  're- 
moval action'  authorities,  which  are  also  used  for 
site  stabilization  and  containment,  as  well  as  for 
cleanup  actions  of  limited  cost  and  duration.  Some 
Superfund  response  actions  are  conducted  by  the 
private  firms  or  individuals  determined  to  be  re- 
sponsible for  the  problem.  CERCLA  actually  pro- 
vides the  Superfund  program  with  two  types  of 
authorities  by  which  to  secure  cleanup:  (1)  direct 
government  action,  and  (2)  authority  to  compel 
private  parties  to  take  action.  Responsible  parties 
can  also  be  made  to  pay,  before  or  after  the  fact, 
for  an  action  conducted  by  the  government.  In 
assessing  the  accomplishments  of  Superfund,  credit 
must  be  given  to  the  fact  that  the  Superfund  pro- 
gram has  had  to  develop  new  approaches  to  rectify 
problems  embedded  in  scientific  uncertainty,  rely- 
ing on  scant  experience.  These  technical  and  social 
challenges  have  been  met,  to  varying  extends,  over 
the  past  six  years.  (See  also  W88-09374)  (Lantz- 
PTT) 
W88-09375 


REMEDIAL  INVESTIGATIONS/FEASIBILITY 
STUDIES  UNDER  SUPERFUND, 

Camp,  Dresser  and  McK.ee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-09377 


SURVEYS  OF  REMEDIAL  ACTIONS  AT  SU- 
PERFUND SITES, 

Soil   and   Material   Engineers,    Inc.,   Bordentown, 

NJ. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09378 


ECONOMICS     OF     NATURAL     RESOURCE 
DAMAGE  CLAIMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-09379 


ENTROPY  RACES  SUPERFUND, 

Office  of  Technology  Assessment,  Washington, 
DC. 

J.  S.  Hirschhorn. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
99-106,  1  tab. 

Descriptors:  'Water  pollution  control,  'Chemical 
wastes,  'Cost  analysis,  'Cleanup  operations,  'Su- 
perfund, 'Entropy,  'Water  pollution  treatment, 
Waste  disposal,  Disposal  sites,  Management  plan- 
ning, Optimization. 

The  basic  law  of  cleanup  is  simple:  chemical 
wastes  will  not  stay  put.  Using  entropy  as  the  key 
underlying  principle,  a  strategy  for  Superfund  ad- 
dresses this  extremely  complex  program.  First  pri- 
ority should  be  identifying  Superfund  sites.  Second 
priority  should  be  performing  preliminary  assess- 
ment on  sites  to  decide  when  a  recontrol  action  is 
necessary  and,  if  it  is,  doing  it  quickly.  Third 
priority  should  be  providing  resources  for  studies 
and  permanent  cleanups.  Spending  that  ignores 
entropic   effects   is   bound   to   be   ineffective   and 


misdirected.  The  odds  are  that  many  sites  will  get 
worse  from  inattention  and  that  those  that  are 
cleaned  up  will  require  repeated  cleanups.  The 
challenge  posed  by  Superfund  is  to  decide  how  to 
optimize  spending  for  the  long  term  good  of  many 
people.  Responding  to  demands  for  immediate  and 
expensive  cleanups  for  relatively  few  sites,  particu- 
larly when  expensive  cleanups  are  not  technically 
sound  or  sometimes  even  necessary,  is  not  a  good 
long  term  strategy.  Only  a  scientifically  sound 
Superfund  strategy  can  earn  the  public's  trust  in 
the  Federal  cleanup  program.  (See  also  W88- 
09374)  (Lantz-PTT) 
W88-09381 


SUPERFUND  -  REPAIRS  IN  ORDER, 

Delaware  State  Dept.  of  Natural  Resources  and 

Environmental  Control,  Dover. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09382 


ALTERNATIVE  APPROACHES  TO  RECORD 
OF  DECISION, 

Clean  Site,  Inc.,  Alexandria,  VA. 
C.  R.  Glore. 

IN:  Proceedings  of  the  8th  National  Ground  Water 
Quality  Symposium:  'Anatomy  of  Superfund'.  Sep- 
tember 23-25,  1986,  Kansas  City,  Missouri.  1986.  p 
125-129. 

Descriptors:  'Record  of  Decision,  'Superfund, 
'Water  pollution  treatment,  'Waste  management, 
'Cleanup  operations,  Groundwater  pollution,  Path 
of  pollutants,  Case  studies,  In-situ  treatment,  Incin- 
eration, Biodegradation,  Vacuum  extraction,  En- 
capsulation, Case  studies,  Pennsylvania,  South- 
western United  States. 

Deferral  of  the  groundwater  Remedial  Design/ 
Remedial  Action  (RD/RA)  decision  naturally  re- 
sults in  a  delay  in  the  complete  cleanup  of  a  site.  In 
practical  terms  this  delay  has  both  a  positive  and  a 
negative  aspect.  Although  the  delay  allows  what- 
ever contamination  that  is  present  in  the  ground- 
water to  continue  to  spread  while  further  studies 
are  being  completed  the  deferral  of  an  RD/RA  has 
some  effects  which  may  outweigh  the  potential 
hazards  of  a  delay  in  remediation.  An  obvious 
advantage  is  that  the  process  of  understanding  the 
geohydrology  better  means  that  the  solution  finally 
chosen  will  be  a  better  one.  Also,  during  the 
reevaluation  of  the  geohydrology  of  the  site,  alter- 
native technologies  for  remediation  can  often  be 
explored  more  thoroughly  than  was  possible  in  the 
time  frame  of  the  original  Remedial  Investigation/ 
Feasibility  Study.  Alternative  technologies  are 
those  that  apply  a  solution  or  method  of  implemen- 
tation of  the  Record  of  Decision  that  is  different 
from  a  standard  removal  or  encapsulation  tech- 
nique; examples  are  on  site  incineration  by  high 
technology  methods  such  as  the  plasma  torch, 
incineration  in  portable  rotary  kilns  or  existing 
rotary  cement  kilns,  biodegradation,  and  vacuum 
extraction  in  the  vadose  zone.  Three  case  studies, 
are  cited  as  examples  where  alternative  and  inno- 
vative solutions  to  onsite  containment  or  total  de- 
struction of  hazardous  wastes  were  employed  (two 
Pennsylvania  sites,  one  site  in  the  Southwestern 
U.S.).  (See  also  W88-09374)  (Lantz-PTT) 
W88-09383 


STATE  INVOLVEMENT  IN  AN  EPA  LEAD  SU- 
PERFUND REMEDIAL  ACTION, 

Iowa  Dept.   of  Natural   Resources,   Des  Moines. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-09384 


CLEAN    WATER    ACT    PERMIT    GUIDANCE 
MANUAL, 

Smith  and  Schnacke,  Dayton,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09399 


WATER   QUALITY-BASED   CONTROLS    AND 
ECOSYSTEM  RECOVERY, 

Environmental    Protection    Agency,   Washington, 
DC.  Monitoring  and  Data  Support  Div. 
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For   primary   bibliographic   entry   see   Field    5G. 
W88-09460 


POLITICAL  AND  SOCIAL  FACTORS  IN  THE 
PATUXENT  RIVER  CLEANUP  AGREEMENT, 

ERM,  Inc.,  Exton,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09461 


FEDERAL  CORRECTIVE  ACTION  REQUIRE- 
MENTS FOR  PETROLEUM  UNDERGROUND 
STORAGE  TANKS, 

1CF,  Inc.,  Washington,  DC. 

For  primary   bibliographic   entry   see   Field    5G. 

W88-09485 


HEALTH   EFFECTS   OF   DRINKING   WATER 
CONTAMINANTS, 

American    Water    Works    Association    Research 

Foundation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5C. 

W8809643 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09763 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 
N.  Harvey. 

Coastal  Management  CZMJBF,  Vol.  16,  p  139- 
149,  1988.  1  fig,  28  ref. 

Descriptors:  'Coastal  zone  management,  'Sedi- 
mentation, *Estuarine  environment,  'Management 
planning,  'Governmental  interrelations,  'Inter- 
agency cooperation,  Saline-freshwater  interfaces, 
Coastal  streams,  Australia,  River  Murray,  Marine 
sediments,  Estuaries,  Rivers,  Obstruction  to  flow. 

The  management  issues  relating  to  the  potential 
closure  of  the  mouth  of  Australia's  largest  river 
due  to  marine  sediment  are  examined.  It  is  impor- 
tant to  maintain  the  river  flow  to  avoid  rising 
salinity  levels  in  adjoining  Coorong  Lagoon  that 
would  cause  ecological  changes  that  could  damage 
existing  fishing  and  tourism  industries.  Potential 
flooding  is  also  a  concern.  The  mouth  was  artifi- 
cially opened  in  1981  following  its  closure  and  at 
that  time  monitoring  was  begun.  Possible  manage- 
ment options  include:  (1)  clearing  the  mouth  with 
fresh  water  stored  in  adjacent  lakes,  (2)  dredging, 
(3)  provision  of  temporary  groins,  and  (4)  installa- 
tion of  drift  fencing.  One  of  the  major  unresolved 
issues  is  the  question  of  responsibility  and  funding, 
which  has  arisen  because  of  overlapping  jurisdic- 
tions on  either  side  of  the  river  mouth  and  a  lack  of 
jurisdiction  for  the  mouth  itself,  which  is  an  admin- 
istrative boundary.  (White-Reimer-PTT) 
W88-09955 


FINANCIAL  RESPONSIBILITY  PROVISIONS 
FOR  UNDERGROUND  TANKS  IN  VIRGINIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  and  Hazardous 
Material  Studies. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-10O37 


ECONOMIC  AND  INSTITUTIONAL  ASPECTS 
OF  RISK  AND  LIABILITY  IN  THE  CONTROL 
OF  GROUNDWATER  POLLUTION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Agricultural 

Economics. 

For  primary   bibliographic   entry   see   Field    5G. 

W88- 10043 


IMPLEMENTATION       OF      INTERGOVERN- 
MENTAL  REGULATORY    PROGRAMS:   SEC- 


TION 402  OF  THE  FEDERAL  WATER  POLLU- 
TION CONTROL  ACT. 

Washington  State  Univ.,  Pullman.  Dept.  of  Politi- 
cal Science. 
P.  S.  Wassenberg. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8610390.  Ph.D  Dissertation,  1985.  154 
p,  3  fig,  9  tab,  164  ref,  append. 

Descriptors:  'Regulations,  'Policy  making,  'Polit- 
ical aspects,  'Water  pollution  control,  'Federal 
jurisdiction,  'State  jurisdiction,  Decision  making, 
Administrative  decisions. 

A  framework  is  proposed  to  explain  the  extent  to 
which  intergovernmental  regulatory  policies  have 
resulted  in  state  involvement  in  implementation, 
based  on  the  point  source  pollution  control  pro- 
gram (NPDES)  under  the  Federal  Water  Pollution 
Control  Act  Amendments  of  1972.  The  framework 
is  derived  from  the  Mazmanian  and  Sabatier 
model.  Thirty-five  of  the  fifty  states  applied  for 
NPDES  program  authority  and  all  applicants  were 
successful.  Four  factors  related  to  application 
were:  the  potential  influence  of  the  target  group, 
the  severity  of  the  target  problem,  Republican 
Party  Dominance,  and  state  wealth.  The  dual  fed- 
eralist view  of  the  positions  of  the  federal  and  state 
governments  regarding  the  intergovernmental  di- 
vision of  authority  is  not  supported  by  the  results 
of  the  analysis  of  the  NPDES  program.  (Crem- 
mins-AEPCO) 
W88- 10078 
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HANDBOOK  OF  HAZARDOUS  WASTE  MAN- 
AGEMENT FOR  SMALL  QUANTITY  GENERA- 
TORS, 

For  primary  bibliographic  entry  see  Field  5E. 
W88-09030 


GROUND     WATER     MANAGEMENT:     SAN 
DIEGO  STYLE, 

San  Diego  County,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09259 


MUNICIPAL  LAND  USE  REGULATION  AND 
THE  GREAT  LAKES  SHORELINE  HAZARD  IN 
ONTARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
R.  D.  Kreutzwiser. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  142-147,   1988.   1  fig,  3  tab,  13  ref. 

Descriptors:  'Great  Lakes,  'Nonstructural  alterna- 
tives, 'Land  use,  'Lakes,  'Erosion,  'Flood  protec- 
tion, 'Shores,  Lake  shores,  Shore  protection,  Plan- 
ning, Great  Lakes,  Lake  Huron,  Lake  Erie,  Lake 
Ontario,  Coastal  zone  management,  Water  level 
fluctuation,  Zoning. 

The  application  of  the  Ontario  municipal  land  use 
planning  process  to  the  Great  Lakes  shoreline 
flood  and  erosion  hazard  during  the  decade  follow- 
ing high  lake  levels  of  1973  was  assessed.  Zoning 
bylaws  and  other  planning  documents  for  20  se- 
lected shoreline  municipalities  were  examined.  De- 
velopment occurring  within  the  100-year  flood  and 
erosion  zone  of  each  municipality  was  determined 
using  air  photos  and  municipal  building  permit 
files.  By  1983  all  study  municipalities  had  recog- 
nized the  shoreline  hazard  in  their  planning  docu- 
ments, but  only  a  minority  had  comprehensive 
development  controls  in  place.  During  the  1973- 
1982  period,  an  average  37.5%  increase  in  develop- 
ment in  the  hazard  zone  among  the  municipalities 
was  measured.  While  some  of  this  development 
was  permitted  on  condition  of  flood  proofing  or 
installation  of  erosion  control  works,  more  can  be 
done  to  minimize  an  increase  in  hazard  susceptibili- 
ty. This  study  lends  support  to  a  recent  Ontario 
government  initiative  designating  regional  conser- 
vation authorities  as  implementing  agencies  for 
shoreline  hazard  management.  (Author's  abstract) 
W88-09547 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09955 


COST-BENEFIT  ANALYSIS  OF  FLOOD-PLAIN 
ZONING, 

Montreal    Univ.    (Quebec).    Dept.   of  Economics. 
P.  Ouellette,  D.  Leblanc,  N.  El-Jabi,  and  J. 
Rousselle. 

Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  1 14,  No.  3,  p  326-334,  May 
1988.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Cost  analysis,  'Floods,  'Flood  plain 
zoning,  'Flood  plains,  'Cost-benefit  analysis,  Prob- 
abilistic process,  Model  studies,  Mathematical 
models. 

The  economic  yield  of  a  flood-plain  zoning  pro- 
gram is  measured  by  cost-benefit  analysis.  The 
methodology  entails  the  use  of  a  probabilistic  hy- 
droeconomic  model  to  evaluate  expected  flood 
damages  with  and  without  zoning.  The  application 
shows  that  this  type  of  program,  albeit  cost-effec- 
tive overall  may  be  unacceptable  for  various  rea- 
sons to  the  various  parties  involved.  (Author's 
abstract) 
W88-09984 


6G.  Ecologic  Impact  Of 
Water  Development 


PACIFIC  NORTHWEST  RIVERS  STUDY  AS- 
SESSMENT GUIDELINES:  WASHINGTON 
STATE. 

Washington  State  Energy  Office,  Olympia. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-011161. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
1986.  55  p,  1  tab,  6  append.  Compiled  by  Steven 
Zubalik.  Report  No.  DOE/BP-758.  Washington 
State  Energy  Office  Report  No.  WAOENG-87-03. 
Bonneville  Power  Administration  Contract  No. 
DE-AI79-84BP19369. 

Descriptors:  'Project  planning,  'Fisheries,  'Pacif- 
ic Northwest,  'Data  collections,  'Standards,  'Hy- 
droelectric power,  'Environmental  impact  state- 
ment, 'Washington,  Wildlife,  Rivers,  Environmen- 
tal effects,  Institutional  constraints,  Electric  power 
production,  Water  resources  development,  Ar- 
chaeology, Recreation. 

The  Pacific  Northwest  Rivers  Study  was  designed 
to  produce  a  consistent  and  verifiable  river  re- 
source data  basse  and  to  identify  resource  consid- 
erations which  might  affect  hydropower  develop- 
ment. The  process  that  participants  followed  to 
complete  the  Pacific  Northwest  Rivers  Study  are 
described  along  with  assessment  methods  for  each 
river  resource  category,  the  types  of  data  collect- 
ed, and  the  criteria  for  the  evaluation  and  ranking 
of  river  reaches.  Resource  considerations  which 
might  affect  hydropower  development  are  identi- 
fied. The  assessment  process  involved  identifica- 
tion of  river  resource  categories,  creation  of  an 
inventory  of  information,  identification  of  experts 
to  produce  useful  data  during  the  study  period, 
development  of  criteria  and  standards,  evaluation 
of  individual  resource  categories,  displaying  and 
reviewing  category  findings,  creation  of  a  data 
management  system,  and  presenting  and  docu- 
menting project  findings.  To  standardize  the  as- 
sessment process  and  the  resulting  products,  a 
number  of  regionwide  production  guidelines  were 
established.  Included  were  the  following:  factors  to 
be  evaluated  (resident  fish,  wildlife,  natural  fea- 
tures, cultural  features,  recreation,  and  legal  con- 
straints); geographic  scope;  river  reach  determina- 
tion; value  classes  (resource  significance  rating  as- 
signed to  each  river  segment  for  a  given  resource 
category);  and,  data  presentation  (data  entry  forms 
and  maps).  (Geiger-PTT) 
W88-09032 
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RESOURCE  DOCUMENT  FOR  CONSIDER- 
ATION OF  THE  NEWBERG  AREA  AQUIFER 
AS  A  SOLE  SOURCE  AQUIFER. 

Environmental  Protection  Agency,  Seattle,  WA. 

Office  of  Ground  Water. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09033 


GROUND  WATER  MANAGEMENT  IN  OWENS 
VALLEY,  CALIFORNIA, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09260 


PALAEOHYDROLOGY      IN      PRACTICE:     A 
RIVER  BASIN  ANALYSIS. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09360 


INTRODUCTION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09361 


MODELS     FOR     PALAEOHYDROLOGY     IN 
PRACTICE, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09362 


CONTEMPORARY  RIVER:  THE  BASIN, 

University  Coll.  of  Wales,  Aberystwyth. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-09363 


CLIMATIC  CHANGE  OVER  THE  LAST  MIL- 
LENIUM IN  CENTRAL  BRITAIN, 

Birmingham   Univ.   (England).   Dept.   of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09366 


ENVIRONMENTAL  CHANGE  AND  HYDRO- 
LOGICAL  RESPONSE:  FLOODING  IN  THE 
UPPER  SEVERN  CATCHMENT, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-09367 


HISTORICAL  RIVER  CHANNEL  CHANGES, 

University  Coll.  of  Wales,  Aberystwyth. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-09368 


LONG-TERM  SEDIMENT  STORAGE  IN  THE 
SEVERN  AND  WYE  CATCHMENTS, 

Leicester  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-09371 


EVOLUTION    OF    EUROPEAN    RIVERS    -    A 
COMPLEX  RESPONSE, 

Polish  Academy  of  Sciences,  Krakow.  Dept.  of 

Geomorphology  and  Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09372 


PALAEOHYDROLOGICAL   SYNTHESIS   AND 
APPLICATION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09373 


EFFECTS  OF  RIVER  REGULATION  ON 
FLOODING  OF  A  RIPARIAN  RED  GUM 
FOREST  ON  THE  RIVER  MURRAY,  AUSTRA- 
LIA, 

Melbourne  Univ.,   Parkville  (Australia).   Forestry 


Section. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-09718 


ACCUMULATION  OF  FINE  SEDIMENT 
WITHIN  SUBSTRATE  GRAVELS  ALONG  TWO 
REGULATED  RIVERS,  UK, 

Loughborough   Univ.   of  Technology   (England). 

Dept.  of  Geography. 

G.  E.  Petts. 

Regulated     Rivers     Research     and     Management 

RRRMEP,  Vol.  2,  No.  2,  p  141-153,  April-June 

1988.  3  fig,  8  tab,  33  ref.  NERC  Research  Grant 

GR3/5142. 

Descriptors:  'Regulated  rivers,  'Sedimentation, 
•Fine  sediments,  *Flow  regulation,  *Water  man- 
agement effects,  Sediment  distribution,  Rivers, 
Gravel,  England,  Distribution  patterns,  Spatial  dis- 
tribution, Silting,  Scotland,  River  Daer,  River 
Derwent. 

The  channel-bed  materials  have  a  marked  influence 
on  the  biota  of  lotic  systems.  Experimental  studies 
suggest  that  flow  regulation,  specifically  the  reduc- 
tion in  magnitude  of  flood  events,  may  lead  to  the 
infiltration  of  fine  particles  into,  and  the  concentra- 
tion of  these  sediments  within,  open  framework 
gravels  downstream  from  tributary  sediment 
sources.  The  distribution  of  fines  (sub-2  mm) 
within  channel  substrate  gravels  along  two  regulat- 
ed rivers  in  upland  Britain  (River  Daer,  Scotland; 
River  Derwent,  England)  were  examined.  Bulk- 
and  freeze-sample  techniques  were  used:  the  latter 
yielded  volumes  of  fines  five  times  those  of  the 
former.  This  emphasizes  the  problem  of  wash-out 
during  bulk-sample  collection,  especially  in  com- 
pact, coarse  gravel  substrates.  Nevertheless,  the 
same  spatial  pattern  was  revealed  by  both  data  sets. 
Along  both  regulated  rivers,  the  proportion  of  the 
substrate  finer  than  2  mm  exceeds  20  per  cent,  by 
weight,  below  tributary  confluences,  contrasting 
with  values  for  non-regulated  sites  of  less  than  5 
percent.  Both  the  amount  and  size  of  matrix  sedi- 
ments decrease  downstream  from  the  confluences. 
The  spatial  scale  of  the  impact  is  small  and  the 
resultant  ecological  consequences  of  substrate  sedi- 
mentation are  likely  to  be  localized.  (Author's  ab- 
stract) 
W 8 8-097 24 


IMPORTANCE  OF  STREAMLINING  IN  IN- 
FLUENCING FISH  COMMUNITY  STRUC- 
TURE IN  CHANNELIZED  AND  UNCHANNE- 
LIZED  REACHES  OF  A  PRAIRIE  STREAM, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

D.  L.  Scarnecchia. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  2,  p  155-166,  April-June 
1988.  4  fig,  3  tab,  30  ref. 

Descriptors:  'Streams,  'Channeling,  'Fish  popula- 
tions, 'Water  management  effects,  'Environmental 
effects,  'Fish  physiology,  Streamlined  fish,  Fish, 
Water  currents,  Channel  improvement,  Stream  im- 
provement, Populations,  Population  density,  Iowa, 
Pillsbury   Creek,   Family   diversity,   Body   shape. 

Channelized  and  unchannelized  sections  of  a  prai- 
rie stream  (Pillsbury  Creek,  northwestern  Iowa) 
were  compared  to  determine  how  differences  in 
microhabitats  affected  fish  species  abundance  and 
diversity  and  the  incidence  of  streamlined  species. 
Channelized  sections  had  significantly  more  fish 
per  unit  area  (P<0.05)  but  significantly  less  bio- 
mass  (P<0.05).  Green  sunfish  (Lepomis  cyanellus) 
and  stonecats  (Noturus  flavus)  were  common  in 
the  unchannelized  sections  but  rare  or  absent  in  the 
channelized  ones.  Small  native  minnows  (Cyprini- 
dae),  especially  the  bigmouth  shiner  (Notropis  dor- 
salis),  dominated  channelized  sections.  Species  di- 
versity was  lower  in  channelized  sections,  but  dif- 
ferences were  not  statistically  significant  (P  =  0.06). 
Family  diversity  was  significantly  lower  in  chan- 
nelized sections  (P<0.05).  Channelized  sections 
exhibited  less  heterogeneity  of  widths,  velocities 
and  substrates  and  contained  more  streamlined 
forms  than  did  unchannelized  sections.  Unchanne- 
lized sections,  characterized  by  greater  diversity  of 
velocities  and  substrate  types,  supported  more  cen- 


trarchids  and  ictalurids,  fish  that  are  not  optimally 
streamlined.  Although  many  other  factors  besides 
streamlining  influence  the  fish  community  struc- 
ture in  streams,  in  reaches  without  refuges  from 
the  current,  streamlining  may  be  a  factor  determin- 
ing which  species  persist  there.  (Author's  abstract) 
W88-09725 


MONITORING  THE  IMPACT  OF  DAMS  ON 
THE  DOWNSTREAM  PHYSICAL  ENVIRON- 
MENT IN  THE  TROPICS, 

Bayero  Univ.,  Kano  (Nigeria).  Dept.  of  Geogra- 
phy. 

E.  A.  Olofin. 

Regulated  Rivers  Research  and  Management 
RRRMEP,  Vol.  2,  No.  2,  p  167-174,  April-June 
1988.  2  fig,  2  tab,  24  ref. 

Descriptors:  'Environmental  impact  assessment, 
'Dam  effects,  'Water  management  effects,  'Envi- 
ronmental effects,  'Monitoring,  'Tropical  regions, 
Ecological  effects,  Tropic  zone,  Dams,  Case  stud- 
ies, Nigeria,  Kano  River  basin,  Chalawa  River 
basin,  River  basins,  Erosion,  Sediment  yield,  Vege- 
tation. 

In  general,  the  assessment  of  environmental  impact 
of  dams  is  not  undertaken  in  feasibility  surveys  of 
dam-related  projects  in  the  Tropics,  as  it  should  be. 
Consequently,  post-implementation  investigations 
(mostly  by  research  students)  continue  to  reveal 
undesirable  effects.  The  lack  of  appropriate  data  on 
which  to  base  predictions  in  proposed  projects,  or 
to  assess  environmental  impacts  of  ongoing  ones,  is 
a  major  problem.  It  is  argued  that  continuous 
monitoring  of  existing  projects  can  help  fill  this 
data  gap.  Such  monitoring  should  cover  the  entire 
basin  affected,  taking  into  account  environmental 
variables  of  the  upstream,  reservoir,  and  down- 
stream systems.  The  systems  downstream  of  dams 
in  the  Kano  and  Chalawa  Rivers  in  the  Kano  State 
of  Nigeria  were  considered.  Variables  of  impor- 
tance include:  soil  erosion  and  sediment  yield; 
channel  morphometry;  discharge  and  runoff  pat- 
tern and  volume;  and  changes  in  vegetation  cover, 
water  chemistry  and  water  quality.  Field  measure- 
ments and  observations,  laboratory  analyses,  and 
statistical  inferences  are  required  to  yield  accepta- 
ble results.  Such  results  are  expected  to  better  the 
understanding  (through  impact  assessment)  and 
management  of  existing  projects  and  to  aid  wise 
predictions  (at  the  feasibility  stage)  of  environmen- 
tal effects  of  new  projects.  (Wood-PTT) 
W88-09726 


HISTORICAL  CHANGES  OF  A  LARGE  RIVER 
IN  AN  URBAN  AREA:  THE  GARONNE  RIVER, 
TOULOUSE,  FRANCE, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Centre  d'Ecologie  des  Res- 
sources  Renouvelables. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-09728 


COASTAL  MANAGEMENT  ISSUES  FOR  THE 
MOUTH  OF  THE  RIVER  MURRAY,  SOUTH 
AUSTRALIA, 

South  Australia  Dept.  of  Environment  and  Plan- 
ning, Adelaide. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09763 


BENTHIC  ECOLOGY  OF  RIVERS  IN  THE 
BLUE  MOUNTAINS  (JAMAICA)  PRIOR  TO 
CONSTRUCTION  OF  A  WATER  REGULATION 
SCHEME, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

P.  J.  Boon,  B.  P.  Jupp,  and  D.  G.  Lee. 

Archiv  fuer  Hydrobiologie,  Supplement  Vol.  74, 

AHBSA8,  No.  3,  p  315-355,  December  1986.  5  fig, 

14  tab,  106  ref. 

Descriptors:  'Water  resources  development,  'Ja- 
maica, 'Species  composition,  'Streams,  'Limnolo- 
gy, 'Physical  properties,  Aquatic  plants,  Limiting 
nutrients,  Aquatic  animals.  Seasonal  variation,  Ec- 
ological   effects,    Population    dynamics,    Aquatic 
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habitats,    Rivers,    Blue    Mountains,    Agricultural 
runoff,  Rainfall,  Rivers,  Forests,  Erosion. 

The  physico-chemical  environment  and  benthic  bi- 
ology of  Jamaican  Blue  Mountain  streams  are  de- 
scribed. Aquatic  vegetation  is  sparse,  the  most 
numerous  taxa  being  epipelic  diatoms.  The  general- 
ly low  nutrient  concentrations  of  these  waters, 
together  with  shading  and  erosion  by  spates  prob- 
ably accounts  for  the  poor  phytobenthos  develop- 
ment. Invertebrate  communities  contain  relatively 
few  species  and  chiefly  comprise  Trichoptera, 
Ephemerooptera  and  Diptera.  Baetis  sp.  and  Smi- 
cridea  jamaicensis  accounted  for  72%  of  the  ani- 
mals collected.  Detailed  studies  of  the  Yallahs  and 
Buff  Bay  rivers  show  that  invertebrate  population 
densities  are  far  greater  in  the  former,  probably 
due  to  differences  in  phytobenthic  cover  and  habi- 
tat stability  between  the  two  rivers.  Species  diver- 
sity tends  to  decrease  downstream  and  may  be 
correlated  with  increasing  distance  from  heavily 
forested  upland  slopes.  Some  variation  in  popula- 
tion levels  between  sampling  sites  is  associated 
with  local  enrichment  from  farm  runoff.  Several 
species  of  invertebrates  reached  their  maximum 
numbers  during  the  two  driest  periods  of  the  year, 
suggesting  that  seasonal  rainfall  patterns  are  impor- 
tant in  influencing  invertebrate  abundance.  A  study 
of  the  life-cycle  of  S.  jamaicensis  indicates  continu- 
ous emergence  and  recruitment.  It  is  suggested  that 
the  Yallahs  Pipeline  project  currently  under  con- 
struction may  increase  nitrate  levels  in  Mona  Res- 
ervoir and  lead  to  enhanced  algal  blooms.  (Alexan- 
der-PTT) 
W88-09878 
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GROUND  WATER  SAMPLING:  ADDRESSING 
THE  TURBULENT  INCONSISTENCIES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Solid  Waste  Management. 
J.  Feld,  J.  P.  Connelly,  and  D.  E.  Lindorff. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  237-255.  8  fig,  1  tab,  24  ref,  append. 

Descriptors:  *Quality  control,  'Laboratory  certifi- 
cation, 'Monitoring  wells,  'Sampling,  'Standards, 
•Groundwater  monitoring,  Groundwater  manage- 
ment, Measuring  instruments,  Data  interpretation, 
Aquifers,  Groundwater,  Wisconsin,  Performance 
evaluation,  Network  design. 

As  part  of  an  ongoing  process  to  ensure  that 
groundwater  data  are  reliable,  the  Wisconsin  De- 
partment of  Natural  Resources  (WDNR)  has  de- 
veloped proposed  rules  for  monitoring  well  instal- 
lation, guidelines  for  groundwater  sampling  and 
rules  for  certifying  analytical  laboratories.  This 
paper  presents  the  WDNR's  approach  to  develop- 
ing groundwater  sampling  guidelines;  identifies 
some  of  the  issues  and  inconsistencies  regarding 
groundwater  sampling  that  are  debated  within  the 
professional  community;  and  highlights  recommen- 
dations for  controversial  topics  relating  to  well 
purging,  sample  withdrawal,  sample  filtering  and 
field  cleaning.  The  guidelines  emphasize  the  impor- 
tance of  thorough  sampling  preparation,  consistent 
sampling  procedures  and  detailed  documentation. 
While  developing  these  guidelines,  the  WDNR 
surveyed  solid  waste  and  wastewater  facility 
owners  and  operators  in  Wisconsin  to  identify  sam- 
pling procedures  they  currently  use  to  monitor 
groundwater.  This  paper  incorporates  the  results 
of  this  survey,  which  were  used  to  help  develop 
realistic  recommendations  and  to  evaluate  the  ef- 
fects these  recommendations  would  have  on  regu- 
lated facilities.  (See  also  W88-08991)  (Author's  ab- 
stract) 
W88-09004 


ROLE  OF  AMBIENT  GROUND  WATER  MONI- 
TORING IN  STANDARD  SETTING  AND 
GROUND  WATER  PROTECTION  STRATEGY 
DEVELOPMENT  IN  MINNESOTA, 


Minnesota  Pollution  Control  Agency,  St.  Paul. 
G.  V.  Sabel. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  257-264.  2  fig,  2  tab. 

Descriptors:  'Sampling,  'Nonpoint  pollution 
sources,  'Minnesota,  'Standards,  'Groundwater 
monitoring,  'Monitoring  wells,  'Groundwater 
management,  'Water  quality,  Aquifers,  Water 
chemistry,  Drinking  water,  Data  interpretation, 
Sampling  devices,  Watersheds,  Leachates,  Waste 
disposal,  Groundwater,  Quality  control,  Manage- 
ment planning,  Computers. 

Minnesota  has  conducted  an  ambient  groundwater 
monitoring  program  since  1978,  collecting  data 
from  thirteen  major  aquifers  for  basic  water  chem- 
istry parameters  as  well  as  selected  pollutants.  As 
the  body  of  information  gathered  grows,  increas- 
ing use  is  being  made  of  the  data  for  various 
planning,  rulemaking  and  site-specific  projects. 
The  program  also  provides  a  vehicle  for  monitor- 
ing nonpoint  source  pollution  covering  large  areas 
of  rural  Minnesota.  This  paper  outlines  some  of 
these  uses,  citing  specific  examples  of  ways  in 
which  the  data  have  been  beneficial.  Suggestions 
are  also  made  as  to  changes  which  would  make  the 
ambient  monitoring  program  more  effective.  In 
addition,  brief  descriptions  of  the  sample  collection 
technique  (stabilization  procedure)  and  data  man- 
agement system  are  provided.  Examples  given  in- 
clude the  use  of  ambient  groundwater  monitoring 
data  in  a  selected  watershed  to  evaluate  the  effec- 
tiveness of  land  use  changes  aimed  at  improving 
water  quality.  Ambient  groundwater  monitoring 
data  has  also  been  used  to  help  justify  standards  set 
for  pollutants  from  landfill  leachates  in  groundwat- 
er in  the  vicinity  of  solid  waste  management  facili- 
ties. Examples  are  shown  of  the  comparison  of 
ambient  water  quality  with  the  proposed  standards, 
illustrating  the  relationship  of  background  water 
quality,  Minnesota  Department  of  Health's  Recom- 
mended Acceptable  Limits  for  domestic  well 
water  and  the  standards  proposed  by  the  Minneso- 
ta Pollution  Control  Agency.  Discussion  is  also 
provided  of  the  use  of  ambient  data  in  site-specific 
groundwater  evaluations,  and  a  computer-generat- 
ed report  is  shown  that  compares  the  quality  of 
water  in  a  particular  well  with  aquifer  median 
values,  statewide  averages  and  drinking  water 
standards.  (See  also  W88-08991)  (Author's  ab- 
stract) 
W88-09005 


NUMERICAL  EVALUATION  OF  MONITOR- 
ING WELL  DESIGN, 

GeoTrans,  Inc.,  Herndon,  VA. 
R.  M.  Cohen,  and  R.  R.  Rabold. 
IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  267-283.  11  fig,  2  tab,  11  ref. 

Descriptors:  'SATURN,  'Groundwater  monitor- 
ing, 'Model  studies,  'Mathematical  models, 
'Groundwater  pollution,  'Finite  element  method, 
•Monitoring  wells,  Design  criteria,  Design  stand- 
ards, Hydraulic  conductivity,  Permeability  coeffi- 
cient, Water  quality,  Path  of  pollutants,  Stochastic 
process,  Anisotropy,  Simulation,  Groundwater, 
Niagara  Falls,  Aquifers,  New  York,  Monitoring, 
Groundwater  management. 

During  the  course  of  remedial  investigations  in 
Niagara  Falls,  New  York,  it  has  been  necessary  to 
evaluate  the  groundwater  quality  and  hydraulic 
characteristics  of  5-  to  30-ft  thick  overburden  for- 
mations. Many  of  the  monitoring  wells  completed 
to  these  formations  consist  of  a  partially-penetrat- 
ing screen  (5-ft  at  the  base  of  the  formation)  with  a 
fully-penetrating  sandpack.  Questions  regarding 
how  this  well  design  influences  the  source  of  sam- 
pled groundwater  were  examined  using  an  ex- 
tremely fine  axisymmetric  grid  with  SATURN,  a 
two-dimensional,  finite-element  groundwater 
model,  and  a  particle  tracking  post-processor.  A 
discrete  sensitivity  analysis  was  made  to  determine 
how  flow  patterns  induced  by  pumping  at  1  gpm 
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are  affected  by:  different  screen  and  sandpack  con- 
figurations, the  ratio  of  sandpack  to  formation  hy- 
draulic conductivities,  heterogeneity,  anisotropy, 
and  sandpack  thickness.  The  simulations  show  that 
the  source  (and  chemistry  given  a  non-uniform 
chemical  distribution)  of  groundwater  sampled  will 
vary  considerably  depending  on  a  number  of  fac- 
tors. (See  also  W88-008991)  (Author's  abstract) 
W88-09006 


MONITOR  WELLS  FOR  DEPTH-DISCRETE 
SAMPLING:  A  COST-EFFECTIVE  ALTERNA- 
TIVE DESIGN, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
J.  C.  Hunter,  R.  T.  Hicks,  M.  W.  Selke,  and  J.  L. 
Appel. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  299-310.  3  fig,  2  tab,  4  ref. 

Descriptors:  'Cluster  wells,  'Well  installation, 
•Design  criteria,  *Monitoring  wells,  *Cost  analy- 
sis, 'Groundwater  monitoring,  Groundwater  man- 
agement, Aquifers,  Mathematical  studies,  Perform- 
ance evaluation,  Economic  aspects,  Sampling  de- 
vices, Groundwater,  Design  standards,  Perform- 
ance evaluation. 

Alternative  well  design  to  cluster  wells  incorpo- 
rates segmented,  pack-isolated  screens,  inert  bore- 
hole sealants  and  controlled,  simultaneous  pumping 
of  all  screened  segments.  This  configuration  was 
evaluated  for  hydraulic  performance  by  numerical 
modeling,  and  model  results  show  that  there  is 
little  potential  for  vertical  flow  in  the  filter  pack  or 
in  the  aquifer  adjacent  to  the  well.  Wells  of  this 
design  therefore  should  be  capable  of  collecting 
depth-discrete,  representative  samples  from  the 
levels  at  which  the  screens  are  placed.  When  com- 
pared to  the  costs  of  cluster  wells  at  a  site  where 
groundwater  lies  at  a  depth  of  200  feet,  a  three- 
screen  alternative  well  costs  $23,700  as  opposed  to 
$48,600  for  a  three-well  cluster.  This  represents  a 
savings  of  $24,900  per  sampling  location,  or  ap- 
proximately 50%  of  well  installation  costs.  Alter- 
natively, twice  as  many  locations  could  be  evaluat- 
ed for  the  same  well  costs.  Although  the  design 
has  not  been  field  tested,  it  shows  considerable 
potential  for  improved  monitoring  at  lower  costs. 
(See  also  W88-08991)  (Author's  abstract) 
W88-09008 


USE  OF  ODEX  DRILLING  SYSTEM  FOR 
MONITORING  WELL  INSTALLATION  IN  AQ- 
UIFER CONTAINING  GLACIAL  BOULDERS, 

J.  A.  Baker,  T.  J.  Holdrege,  D.  J.  Buck,  and  E.  J. 
Hubbard. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  363-372.  5  fig. 

Descriptors:  'Drilling,  'Odex  system,  'Boulders, 
'Leakage,  'Monitoring  wells,  'Groundwater  mon- 
itoring, Groundwater  management,  Design  crite- 
ria, Design  standards,  Performance  evaluation, 
Comparison  studies,  Aquifers,  Groundwater,  Cali- 
fornia, Fuel,  Oil  pollution. 

Unusual  drilling  conditions  were  encountered 
during  investigation  of  a  leaking  underground 
diesel  fuel  tank  located  at  6200  feet  MSL  near 
Donner  Pass  in  the  Sierra  Nevada  mountains  of 
California.  The  12,000  gallon  steel  tank,  which  had 
been  leaking  an  undetermined  length  of  time,  was 
buried  in  a  clean  granitic  sand  containing  numer- 
ous boulders,  some  approaching  the  size  of  small 
automobiles.  Drilling  with  traditional  hollow  stem 
augers  was  attempted,  with  a  maximum  depth  ob- 
tained of  3  feet  before  refusal.  Since  the  objective 
of  the  investigation  was  to  determine  the  extent  of 
the  contaminant  plume  while  adhering  to  hazard- 
ous waste  drilling  protocols,  drilling  methods 
which  introduce  drilling  fluids  (drilling  mud  or 
water)  were  not  acceptable.  The  drilling  method 
selected  had  to  have  the  capability  to:  (1)  drill 
without  introduction  of  fluids  into  the  unconfined 
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aquifer,  (2)  obtain  undisturbed  samples  with  the 
standard  split-spoon  sampler,  (3)  drill  through 
moderately  weathered  granitic  boulders,  and  (4) 
accomplish  the  above  tasks  in  a  relatively  efficient 
manner  in  order  to  reduce  the  cost  to  the  client. 
Only  one  drilling  method  was  found  which  could 
do  the  required  work.  The  ODEX  drilling  system, 
using  a  downhole  percussion  hammer  with  casing 
advance,  was  used  to  advantage  on  this  difficult 
site.  Several  monitoring  wells  were  installed  and 
utilized  to  complete  the  study.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-09012 


USE  OF  A  MATHEMATICAL  MODEL  TO 
DESIGN  LYSIMETER  NETWORKS  FOR  SUR- 
FACE IMPOUNDMENTS  AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

A.  C.  Bumb,  C.  R.  McKee,  R.  B.  Evans,  and  L.  A. 
Eccles. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  401-423.  16  fig,  2  tab,  37  ref.  EPA 
Cooperative  Agreement  No.  CR  812189-01-0. 

Descriptors:  *Monitoring,  'Landfills,  *Model  stud- 
ies, 'Lysimeters,  'Network  design,  ♦Leachates, 
'Groundwater  monitoring,  'Groundwater  pollu- 
tion, Aeration  zone,  Water  pollution  sources, 
Groundwater  management,  Path  of  pollutants,  Soil 
properties,  Hydraulic  conductivity,  Permeability 
coefficient,  Waste  disposal,  Surveys,  Mathematical 
models,  Mathematical  studies,  Aquifers,  Ground- 
water. 

Sampling  of  soil  pore  moisture  in  the  vadose  zone 
underneath  land  disposal  facilities  (landfills  and 
surface  impoundments)  for  hazardous  waste  has 
been  suggested  as  an  'early  warning  system'  to 
detect  leakage  from  these  facilities.  Some  states 
require  vadose  zone  moisture  sampling  at  such 
sites.  Given  a  leak  of  a  particular  size,  mathemati- 
cal models  can  estimate  the  necessary  moisture 
sample  volume  collection  times  and  lysimeter  spac- 
ings  to  guarantee  detection  of  the  leak.  Examina- 
tion of  47  hazardous  waste  sites  existing  in  1984 
indicated  that  most  were  located  in  areas  with 
water  tables  too  shallow  to  permit  vadose  zone 
detection  monitoring.  Several  of  the  sites  with 
adequate  vadose  zones  had  soils  which  could  be 
described  as  loamy  sand,  silt  loam,  or  silty  clay. 
For  a  particular  loamy  sand  with  a  saturated  hy- 
draulic conductivity  of  0.000001  cm/sec,  the  maxi- 
mum ceramic  lysimeter  spacing  is  15.5  feet  at  a 
depth  of  30  feet  to  collect  a  moisture  sample  of  10 
ml  in  one  week.  For  a  silt  loam,  maximum  lysime- 
ter spacing  would  be  17  feet  at  a  depth  of  15  feet. 
For  silty  clays,  the  maximum  lysimeter  spacing  is  7 
feet  at  a  depth  of  2  feet;  maximum  emplacement 
depth  is  about  9  feet.  Calculations  show  that  in 
some  soils,  suction  lysimeters  will  not  be  able  to 
collect  usable  moisture  samples.  Since  soil  proper- 
ties vary  widely,  appropriate  soil  measurements 
and  modeling  must  be  performed  at  each  disposal 
facility  to  estimate  lysimeter  performance  and  to 
select  locations  for  emplacement.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-09014 


FACTORS  AFFECTING  THE  UTILITY  OF 
SOIL  VAPOR  ASSESSMENT  DATA, 

EA  Engineering,  Science,  and  Technology,  Inc., 
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Descriptors:  'Monitoring,  'Soil-gas  data,  'Sam- 
pling, 'Groundwater  monitoring,  Groundwater 
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Groundwater,  Physical  properties,  Quality  control, 
Aquifer  characteristics. 


The  factors  with  the  potential  to  affect  soil  vapor 
data  can  be  thought  of  as  being  either  of  a  physi- 
cal-site-related nature  or  a  chemical  nature. 
Among  the  physical  factors  are  the  presence  of 
confining  layers  or  structures  between  the  con- 
taminant source  and  the  soil  vapor  monitoring 
point,  failure  to  adequately  seal  the  sampling  point 
to  the  atmosphere,  and  nonhomogeneity  of  the 
effective  porosity  of  the  soil  matrix.  These  factors 
could  introduce  a  strong  negative  bias  to  the  data, 
which  may  result  in  an  erroneous  'no  contamina- 
tion' conclusion.  Chemical  factors  affecting  soil 
vapor  data  include  the  degree  to  which  the  com- 
pounds of  interest  lend  themselves  to  the  vapor 
techniques,  the  appropriateness  of  the  detection 
and  analytical  system,  and  data  quality.  The  impor- 
tance of  understanding  and  considering  the  factors 
that  affect  the  utility  of  soil  vapor  data  is  illustrated 
in  a  discussion  of  two  sites  at  which  the  soil  vapor 
contaminant  assessment  technique  was  used.  (See 
also  W88-08991)  (Author's  abstract) 
W88-09015 
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Descriptors:  'Soil-gas  sampling,  'Monitoring, 
♦Groundwater  monitoring,  'Groundwater  pollu- 
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teria, Data  interpretation,  Physical  properties,  Soil 
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bons, Prediction,  Sampling  devices,  Groundwater, 
Analytical  methods,  Groundwater  management, 
Aquifer  characteristics. 

The  analysis  of  shallow  soil  gas  samples  for  vola- 
tile organic  chemicals  (VOCs)  has  become  an  in- 
creasingly applied  remote  detection  technique  for 
delineating  subsurface  plumes.  Both  the  design  and 
interpretation  of  soil  gas  investigations  are  depend- 
ent on  the  depth  of  the  contaminated  aquifer  as 
well  as  compound-specific  factors.  Aquifer  depth 
affects  the  steepness  of  chemical  concentration  gra- 
dients and  consequently  the  flux  of  soil  gas  con- 
taminants. The  thickness  of  the  vadose  zone 
through  which  VOCs  must  diffuse  also  influences 
the  optimal  sampling  depths  and  the  probability  of 
encountering  localized  barriers  to  gas  diffusion 
such  as  clay  lenses  or  perched  water.  Chemicals 
which  are  relatively  resistant  to  environmental 
degradation  (e.g.,  chlorinated  solvents)  have  been 
detected  from  aquifers  as  deep  as  200  feet  below 
the  ground  surface.  Conversely,  readily  oxidized 
chemicals  such  as  petroleum  hydrocarbons  are 
sometimes  absent  from  the  shallow  soil  gas  overly- 
ing aquifers  at  10  to  15  feet  deep.  Aquifer  depth 
affects  soil-gas/ground  water  correlations  and  the 
feasibility  of  predicting  VOC  concentrations  in 
groundwater  from  VOC  concentrations  in  soil  gas. 
Generally,  the  degree  of  correlation  between  soil 
gas  and  groundwater  concentrations  increases  with 
aquifer  depth.  Relatively  poor  site-specific  correla- 
tions are  characteristic  of  very  shallow  aquifers 
because  slight  variations  in  elevation  of  water  table 
or  land  surface  result  in  significant  changes  in 
shallow  soil  gas  concentrations.  Variations  in 
groundwater  elevation  or  topography  overlying  a 
deep  aquifer  do  not  significantly  affect  VOC  con- 
centrations in  shallow  soil  gas.  The  selection  of 
sampling  equipment  (e.g.,  passive  or  sorbent  sam- 
plers vs.  grab  or  pumping  apparatus)  is  also  deter- 
mined, in  part,  by  the  depth  of  contamination.  (See 
also  W88-08991)  (Author's  abstract) 
W88-09016 
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Descriptors:  'Monitoring,  'Soil  moisture  meters, 
'Liquid  wastes,  'Neutrons,  'Groundwater  moni- 
toring, 'Monitoring  wells,  'Sampling  devices, 
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ation zone,  Groundwater  management,  Analytical 
methods. 

An  unsaturated  zone  detection  monitoring  system 
recently  installed  at  a  new  liquid  waste  impound- 
ment facility  utilizes  neutron  logging  equipment  to 
measure  soil  moisture  changes  surrounding  both 
vertical  access  casings,  installed  within  and  adja- 
cent to  the  surface  impoundment,  and  in  a  series  of 
horizontal  access  casings  installed  beneath  the  sur- 
face impoundment  liner  system.  Neutron  monitor- 
ing of  the  unsaturated  zone  provides  reproducible, 
non-destructive  results,  using  an  instrument  that 
does  not  require  direct  contact  with  the  subsurface 
materials  and  is  not  dedicated  to  one  sampling 
location.  The  horizontal  access  casings  increase  the 
detection  coverage  of  the  unsaturated  zone  moni- 
toring system  by  allowing  accurate  moisture  con- 
tent measurements  directly  beneath  the  liner 
system.  The  combination  of  vertical  and  horizontal 
measurements  produces  a  three  dimensional  grid 
suitable  for  modeling.  Linear  spacing  configura- 
tions can  be  adjusted  within  the  monitoring  net- 
work to  define  plume  boundaries  if  seepage  occurs 
from  the  impoundment.  Background  data  obtained 
from  the  unsaturated  zone  monitoring  system  indi- 
cate that  soil  moisture  changes  of  less  than  1  %  by 
volume  can  be  accurately  and  consistently  detect- 
ed. The  system  is  currently  being  successfully  used 
to  map  and  monitor  soil  moisture  changes  pro- 
duced by  preconstruction  surface  water  applica- 
tion practices  and  provide  leak  detection  coverage 
for  the  impoundment  facility.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-09017 
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Simultaneous,  in-situ  measurements  in  the  unsatu- 
rated zone  of  the  field-saturated  hydraulic  conduc- 
tivity (HC)  and  the  matric  flux  potential,  (MDP) 
can  be  obtained  using  the  Guelph  Permeameter 
(GP).  Simplifying  assumptions  lead  to  approxima- 
tions of  the  sorptivity  (S)  and  the  'alpha'  parameter 
of  an  assumed  exponential  hydraulic  conductivity  - 
soil  water  pressure  head  relationship.  The  proce- 
dure involves  measuring  the  steady-state  rate  of 
water  intake  or  recharge,  Q,  from  a  cylindrical 
hole  of  radius  'a'  in  which  a  constant  depth  of 
water,  H,  is  maintained.  The  GP  employs  a  simple 
'in-hole'  Mariotte  bottle  technique  to  establish  and 
maintain  H,  and  to  measure  the  corresponding  Q. 
Two  or  more  (H,  Q)  data  pairs  for  each  hole  of 
radius  'a'  can  be  substituted  into  the  appropriate 
equations  to  obtain  (HC),  (MFP),  S  and  alpha.  The 
solutions  are  based  on  three-dimensional,  saturated- 
unsaturated  flow.  The  'Guelph  Infiltrometer'  (GI) 
employs  attachments  to  the  permeameter  that 
permit  measurements  at  the  surface,  with  very 
little  disturbance  of  the  soil  surface  itself.  The 
analysis  is  very  similar  to  the  GP  with  the  GI 
being  a  special  case  of  the  GP  with  H  =  O  and 
with  the  GI  sitting  on  the  soil  surface  (i.e.,  a 
surface  vs.  a  buried  source).  HC  and  MFP  are 
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obtained  using  two  or  more  (r,  Q)  data  pairs  where 
¥  is  the  wetted  surface  of  the  disk  attachment.  For 
compacted  material  such  as  clay  liners  and  for 
naturally  slowly  permeable  soils,  several  modifica- 
tions in  instrument  design  and  use  are  suggested 
which  lead  to  more  sensitivity  in  the  measure- 
ments. (See  also  W88-08991)  (Author's  abstract) 
W88-09018 
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An  extensive  hydrogeological  investigation  was 
jndertaken  near  the  town  of  Bracebridge,  Ontario, 
following  the  discovery  of  trichloroethylene  in  the 
municipal  water  supply.  The  town  is  served  by 
water  wells  which  are  located  about  1  km  south  of 
i  landfill  site  to  the  wells.  The  site  is  located  within 
glacial  sand  and  gravel  deposits  which  lie  on  Pre- 
:ambrian  bedrock  of  granitic  composition.  The 
arge  contrast  in  density  between  overburden  and 
jedrock  provided  ideal  conditions  for  bedrock 
napping  by  the  gravity  method.  A  well-defined 
juried  bedrock  channel  was  detected  by  this  tech- 
lique.  The  bedrock  channel  could  provide  a  possi- 
jle  pathway  for  migration  of  pollutants  from  the 
andfill  site.  The  gravity  survey  was  supplemented 
jy  seismic  refraction  in  order  to  obtain  a  better 
three-dimensional  definition  of  the  channel.  The 
;ombined  used  of  gravity  and  seismic  methods 
illowed  the  investigation  to  be  completed  in  a 
:ost-effective  manner.  Following  the  geophysical 
iurvey,  monitoring  wells  were  installed  along  the 
ixis  of  the  channel.  (See  also  W88-08991)  (Au- 
thor's abstract) 
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Seismic  refraction  profiling  was  used  to  delineate 
Jedrock  topography  at  a  groundwater  pollution 
site  in  Morris  County,  New  Jersey.  The  seismic 
lata  were  interpreted  using  a  ray-tracing  algo- 
"ithm.  The  results  of  the  refraction  interpretation 
ndicate  that  the  bedrock  surface  forms  a  'saddle' 
Jeneath  the  overburden.  The  distribution  of  con- 
tamination in  several  domestic  wells  west  of  the 
iite  indicates  that  the  contaminant  plume  forms  a 
narrow  band  in  the  western  bedrock  low.  Thus, 
the  source  of  the  contaminant  is  interpreted  to  be 
west  of  and  slightly  downgradient  from  the  topo- 
graphic saddle.  A  terrain  conductivity  survey  was 
undertaken  to  locate  the  possible  leaching  field  or 
Juried  drums  which  could  be  the  source  of  the 


contamination.  The  contoured  data  disclosed  sev- 
eral small  spatially  high-frequency  anomalies 
caused  by  metallic  objects  and  a  large  spatially 
low-frequency  anomaly  of  unknown  origin.  If  the 
terrain  conductivity  data  had  been  interpreted 
without  comparison  to  the  results  of  the  seismic 
refraction  survey,  the  large  spatially  low-frequen- 
cy anomaly  would  have  been  interpreted  as  a 
conductive  groundwater  plume.  An  overburden- 
thickness  map  was  constructed  from  the  seismic 
interpretation  and  compared  to  the  terrain  conduc- 
tivity map.  There  appears  to  be  a  correlation  be- 
tween the  increase  in  thickness  of  overburden  and 
high  conductivity  values.  However,  various  expla- 
nations for  this  anomaly  could  be  proposed:  sur- 
face spillage  of  the  contaminant  which  may  have 
occurred  during  the  removal  of  a  waste-storage 
lagoon,  concentration  of  contaminants  near  the 
source,  thickening  of  the  overburden,  or  pooling  of 
the  contaminant  caused  by  shallow  impermeable 
layers.  The  most  plausible  explanation  is  a  combi- 
nation of  increased  overburden  thickness  and  in- 
creased contaminant  concentration.  (See  also  W88- 
08991)  (Author's  abstract) 
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Surface  seismic  geophysical  results  were  compared 
against  geologic  and  geophysical  logs  at  a  site  near 
Belgrade,  Minnesota.  Targets  of  interest  included 
aquifer  boundaries  within  glacial  deposits.  Vertical 
seismic  profiling  (VSP)  information  also  was  gath- 
ered to  clarify  the  reflection  velocity  analysis  and 
judge  the  validity  of  the  processing  routines. 
Depths  calculated  for  reflection  arrivals  from  the 
surface  seismic  records  correlated  to  within  4%  of 
a  27  meter  reflector  and  within  6%  of  a  73  meter 
reflector  identified  from  well  logs.  The  agreement 
of  VSP-calculated  velocities  and  the  root-mean- 
squared  velocities  developed  from  the  surface  re- 
fraction-based velocity  model  was  also  of  a  high 
order,  with  a  correlation  of  97%  between  the  two 
velocities  for  the  27  meter  interface.  Moreover, 
analysis  of  the  entire  waveform  from  several  of  the 
VSP  records  revealed  reflections  from  two  unit 
boundaries  that  correspond  with  the  dominant  re- 
flectors isolated  from  the  surface  seismic  records. 
This  study  provides  a  reference  point  for  further 
surface  shallow  seismic  reflection  work  in  glacial 
terrain  and  reinforces  the  interpretation  of  the  au- 
thors previous  investigations  in  other  parts  of  Min- 
nesota. (See  also  W88-08991)  (Author's  abstract) 
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Network  Design — Group  7A 

The  National  Status  and  Trends  (NST)  Program  of 
the  National  Oceanic  and  Atmospheric  Adminis- 
tration was  initiated  to  make  systematic  observa- 
tions in  carefully  selected  locations  using  meaning- 
ful indicators  of  coastal  marine  environmental  con- 
ditions in  order  to  detect  changes  in  environmental 
quality.  The  NST  Program  is  composed  of  six 
components:  Benthic  Surveillance,  Mussel  Watch, 
Specimen  Bank,  Methods  Test  and  Evaluation, 
Historical  Trend  Assessment,  and  Quality  Assur- 
ance. The  first  two  of  these  provide  actual  meas- 
urements of  concentrations  of  toxic  chemicals  in 
marine  organisms  and  sediments  and  biological  pa- 
rameters that  reflect  anthropogenic  stress.  The 
other  four  components  are  complementary,  sup- 
porting projects  to  help  improve  and  interpret  the 
monitoring  measurements.  The  Benthic  Surveil- 
lance Project  measures  the  concentrations  of  a 
large  number  of  chlorinated  synthetic  organic 
compounds,  polycyclic  aromatic  hydrocarbon 
compounds,  and  trace  elements  in  bottom  fish  and 
in  surficial  sediments  taken  from  the  same  sites. 
The  same  potentially  toxic  chemicals  are  measured 
in  bivalves  in  the  Mussel  Watch  Project.  Prelimi- 
nary results  from  the  Benthic  Surveillance  sam- 
pling in  1984  revealed  that  polychlorinated  bi- 
phenyl  (PCBs)  levels  are  greater  near  large  cities, 
the  natural  variability  of  certain  contaminants 
should  be  taken  into  consideration,  and  relatively 
high  levels  of  fish  disorders  are  associated  with 
areas  having  high  levels  of  PCBs,  lead,  and  other 
contaminants.  (See  also  W88-09O39)  (Geiger-PTT) 
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A  brief  overview  of  water  quality  activities  in  the 
Soil  Conservation  Service  (SCS)  is  given.  The  U. 
S.  Department  of  Agriculture  (USDA)  and  SCS 
have  issued  new  policies  on  water  quality  which 
take  into  account  pesticides  and  groundwater  qual- 
ity. The  Water  Quality  Act  of  1987  involves  the 
USDA  and  SCS  in  the  nonpoint  source  initiatives 
resulting  from  the  Clean  Water  Act  Amendments. 
The  Food  Security  Act  of  1985  will  have  major 
water  quality  implications  for  the  Great  Lakes, 
Chesapeake  Bay,  and  other  areas  as  the  provisions 
are  implemented.  Three  important  aspects  of  water 
quality  data  collection  are  discussed:  use  and  anal- 
ysis, interagency  coordination,  and  network  analy- 
sis in  water-quality  data  collection.  SCS  provides 
land-based  information  such  as  land  use;  land  treat- 
ment; and  land  treatment  impacts  on  erosion,  sedi- 
ment delivery  rates,  and  other  similar  information. 
There  is  a  need  for,  and  an  interest  in,  interagency 
coordination  among  federal,  state,  and  local  agen- 
cies. Network  analysis  consists  of  assessment  of  the 
efficacy  of  a  water  quality  network  or  an  analysis 
of  a  water-quality  data  collection  network.  Net- 
work analysis  is  an  important  process  which 
should  be  used  in  water  quality  data  collection 
activities.  (See  also  W88-09039)  (Geiger-PTT) 
W88-09043 


WATER  QUALITY  INFORMATION  ACTIVI- 
TIES OF  THE  GEOLOGICAL  SURVEY, 

D.  A.  Rickert. 

IN:  Status  of  the  Nation's  Water  Quality  Informa- 
tion Activities.  Proceedings  of  a  meeting  held  May 
19-21,    1987,  Charlottesville,   VA.    1987.   p  45-56. 

Descriptors:  'Monitoring,  'Geological  Survey, 
'Networks,  'Hydrologic  data  collections,  Acid 
rain.  Groundwater  management.  Fate  of  pollut- 
ants, Sediment  transport,  Water  quality,  Nonpoint 
pollution    sources,    Monitoring,     Sediment    load, 
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Lead,    Nitrates,    Groundwater    pollution.    Water 
quality  management,  Heavy  metals,  Urban  areas. 

The  water  quality  information  activities  of  the  U. 
S.  Geological  Survey  (USGS)  involve  national 
networks  of  sites  where  data  are  collected  from 
surface  or  ground  waters.  The  National  Stream 
Quality  Accounting  Network  (NASQAN)  pro- 
vides a  consistent  description  of  the  quality  of  the 
Nation's  surface  water  and  determines  whether 
water  quality  is  deteriorating,  unchanging,  or  im- 
proving. The  National  Hydrologic  Bench-Mark 
Network  defines  the  natural  water  quality  of 
streams  in  basins  where  the  land  surface  has  not 
been  altered  by  man.  Concentrations  of  dissolved 
lead  decreased  significantly  at  a  number  of 
NASQAN  stations  from  1975  to  1985.  Increases  in 
nitrate  were  widespread  during  1975  to  1985,  and 
were  attributed  to  an  increase  in  the  use  of  nitro- 
gen fertilizers  and  in  atmospheric  deposition  of 
nitrogen.  Levels  of  sulfates  at  NASQAN  stations 
in  general,  decreased  in  the  Northeast  and  in- 
creased throughout  most  of  the  rest  of  the  nation. 
The  USGS  started  formally  collecting  and  publish- 
ing daily  sediment  data  on  a  routine  basis  in  the 
early  1940's.  The  USGS  as  lead  agency  for  deposi- 
tion monitoring  in  the  National  Acid  Precipitation 
Assessment  Program,  is  responsible  for  managing 
the  National  Trends  Network  (NTN).  NTN  col- 
lects samples  weekly  at  150  stations  and  monitors 
them  for  precipitation  amount,  specific  conduct- 
ance, pH,  and  various  elements  and  compounds. 
The  USGS  also  conducts  a  Toxic  Substances  Hy- 
drology Program,  a  Nonpoint-Source  Groundwat- 
er Studies  Program,  and  an  Urban  Water  Quality 
program.  Other  water  quality  activities  of  the 
USGS  include  the  National  Water  Quality  Assess- 
ment and  numerous  studies  currently  conducted  in 
cooperation  with  State  and  other  local  agencies. 
(See  also  W88-09039)  (Geiger-PTT) 
W88-09044 


GROUND-WATER  DATA  REQUIREMENTS 
ANALYSIS  FOR  THE  ENVIRONMENTAL 
PROTECTION  AGENCY. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Ground-Water  Protection. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-228540. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Contract  No.  GS-OOK-85AFD-2777.  Task  No. 
W6800-035.   May   1987.  75  p,    1   fig,  23  exhibits. 

Descriptors:  'Project  planning,  *Data  require- 
ments, 'Data  collections,  *Data  acquisition,  •Hy- 
drologic data,  'Hydrologic  data  collections, 
•Monitoring,  Decision  making,  Management  plan- 
ning, Research  priorities,  Data  interpretation, 
Evaluation,  Data  storage  and  retrieval,  Network 
design,  Grounwater  management,  Water  manage- 
ment, Decision  making,  Management  planning.  In- 
formation exchange. 

The  Office  of  Groundwater  Protection  and  the 
Office  of  Information  Resources  Management  are 
jointly  conducting  an  analysis  of  information  needs 
of  the  U.  S.  Environmental  Protection  Agency's 
(EPA)  groundwater  data  management  require- 
ments. This  study  defines  a  management  frame- 
work and  data  utility  that  the  EPA  and  states  can 
use  to  store,  share,  and  manipulate  groundwater 
data  to  support  better  environmental  decision- 
making, and  to  identify  specific  initiatives  by 
which  this  framework  can  be  implemented. 
Groundwater  data  management  is  growing  more 
important  and  complex.  Decision  makers  need  im- 
proved capabilities  in  data  access,  data  retrieval, 
and  data  analysis.  Several  alternative  scenarios 
were  identified  for  improving  groundwater  data 
management.  In  reviewing  these  options,  the  EPA 
and  the  Groundwater  Data  Requirements  Analysis 
Policy  Committee  reached  a  consensus  on  several 
topics:  investments  in  improved  groundwater  data 
management  are  necessary  and  justified,  although 
improvements  should  be  phased  in  over  time  to 
limit  risk  and  minimize  disruption;  existing  and 
proposed  projects  for  improving  groundwater  data 
management  must  be  carefully  coordinated  and 
managed  to  maximize  their  pay-off;  new  ground- 
water data  standards  and  practices  must  be  volun- 
tarily adopted  by  states,  EPA  Regions,  and  EPA 
program   offices     It    is   recommended    that    EPA 


compliment  its  current  efforts  by  pursuing  the  fol- 
lowing additional  initiatives:  establish  a  ground- 
water data  standards  work  group;  develop  stand- 
ard record  formats;  improve  STORET  to  store 
new  water  quality  data;  and  hold  data  management 
conferences,  presentations,  and  workshops. 
(Geiger-PTT) 
W  8  8-09045 


METHODOLOGY  FOR  ASSESSING  UNCON- 
TROLLED SITE  PROBLEMS  AT  THE 
COUNTY  LEVEL, 

State  Univ.  of  New  York  Coll.  at  Geneseo.  Dept. 

of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09061 


MONITORING  TO  SUPPORT  RISK  ASSESS- 
MENTS AT  HAZARDOUS  WASTE  SITES, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

G.  E.  Schweitzer. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American    Chemical    Society,    Washington,    DC. 

1982.  p  73-91,  10  fig,  2ref. 

Descriptors:  ^Hazardous  wastes,  *Waste  dumps, 
•Monitoring,  *Risks,  *Chemical  analysis,  *Water 
analysis,  *Data  acquisition,  *Pollutant  identifica- 
tion, Feasibility  studies,  Cost  analysis,  Mass  spec- 
trometry, Geophysics,  Waste  disposal,  Land  dis- 
posal, Water  pollution  effects,  Environmental 
impact  statement,  Bioaccumulation,  Remote  sens- 
ing. 

The  classical  approaches  to  multimedia  monitoring 
at  hazardous  waste  sites  are  briefly  reviewed,  with 
examples  from  recent  site  investigations.  The  types 
of  monitoring  data  that  are  most  useful  in  risk 
assessments  are  discussed  in  terms  of  feasibility, 
costs,  and  time  for  acquisition.  Required  emphases 
for  assessing  hazardous  dump  sites  and  for  deter- 
mining long-term  habitability  of  a  larger  area  are 
described.  Special  attention  is  directed  to  geo- 
physical techniques,  biological  monitoring,  and 
providing  more  meaningful  monitoring  data  for 
health  assessments.  The  most  commonly  used  geo- 
physical techniques  are  seismic  refraction,  ground 
penetrating  radar,  electrical  conductivity,  and 
magnetometer  surveys.  Efforts  have  also  been  initi- 
ated to  instrument  new  sites  with  electrode  systems 
for  detecting  leachate  leakage  through  the  liners  of 
the  sites.  Another  promising  approach  calls  for 
combining  laser-induced  fluorescence  to  indicate 
pollutant  contamination  of  an  aqueous  body,  and  in 
this  case  groundwater,  with  fiber  optic  techniques 
for  entering  the  earth  through  very  small  diameter 
wells.  A  number  of  advanced  methods  for  analyz- 
ing environmental  samples  in  the  laboratory  are 
under  investigation.  Of  particular  relevance  to  the 
problems  of  hazardous  wastes  are  the  application 
of  fused  silica  capillary  columns  in  gas  chromatog- 
raphy/mass  spectrometry  systems,  Fourier  trans- 
form infrared  spectroscopy,  and  non-extractive 
multi-elemental  analysis.  Triple  quadrupole  mass 
spectrometry  can  provide  rapid  screening  of  com- 
plex mixtures  for  specific  compounds.  The  types  of 
biological  methods  that  need  to  be  carefully  evalu- 
ated and,  if  appropriate,  standardized  for  field  use 
include  laboratory  screening  tests,  field  survey 
methods,  and  monitoring  techniques  to  detect  spe- 
cific compounds  in  biological  materials.  (See  also 
W88-09056)  (Geiger-PTT) 
W88-09062 


MONITOR  WELL  INSTALLATION  AT  K-1407- 
B  AND  K-1407-C  SURFACE  IMPOUNDMENTS 
AT  THE  OAK  RIDGE  GASEOUS  DIFFUSION 
PLANT, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

D.  B.  Klos,  and  P.  R.  Gardner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-011802. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

March   1986.  7  p,   1   fig,    1   tab,   1    ref,  2  append. 

Descriptors:  *Test  wells,  'Groundwater  manage- 
ment, •Boreholes,  •Monitoring,  *Monitoring 
wells,  •Wastewater  pollution,  *Settling  basins, 
Aquifers,   Geohydrology,   Drilling,   Groundwater 


pollution,  Screened  wells,  Settling  basins, 
Wastewater  facilities,  Oak  Ridge  Gaseous  Diffu- 
sion Plant,  Tennessee. 

In  October  1985,  Geraghty  and  Miller,  Inc.  was 
retained  by  Martin  Marietta  Energy  Systems,  Inc. 
to  design  and  install  monitor  wells  in  the  upper- 
most aquifer,  in  the  vicinity  of  two  surface  im- 
poundments, in  accordance  with  EPA  regulations 
for  interim  status.  The  two  impoundments,  K-1407- 
B  and  K-1407-C,  are  within  the  confines  of  the 
Oak  Ridge  Gaseous  Diffusion  Plant.  K-1407-B  re- 
ceives pH-neutralized  discharge  and  is  a  settling 
pond  for  precipitates  from  neutralized  metals, 
cleaning  solutions,  uranium  decontamination  solu- 
tions, and  neutralized  coal-pile  runoff.  K-1407-C  is 
a  settling  pond  for  precipitates  from  mixed  corro- 
sive and  non-hazardous  waste.  Eleven  screened 
wells  were  installed  in  the  upper  aquifer  in  the 
vicinity  of  the  two  impoundments.  The  details  of 
well  construction  are  described,  and  the  geologic 
and  hydrologic  observations  made  during  the  drill- 
ing are  summarized.  Hydrogeologic  observations 
from  the  test  wells  showed  that  the  uppermost 
aquifer  in  the  vicinity  of  the  impoundments  is 
comprised  of  unconsolidated  weathered  residuum 
of  the  underlying  rock.  Permeability  of  the  upper- 
most aquifer  is  relatively  low.  This,  in  conjunction 
with  the  subdued  topography  of  the  area,  suggests 
a  slow  rate  of  groundwater  flow,  probably  in  the 
range  of  feet  per  year.  (Geiger-PTT) 
W88-09086 


HAZARDOUS     WASTE:     QUESTIONS     ANE 
ISSUES  FROM  THE  FIELD, 

Environmental  Protection  Agency,  Boston,  MA 

Region  I. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09121 


USES  OF  ENVIRONMENTAL  TESTING  tt 
HUMAN  HEALTH  RISK  ASSESSMENT, 

Centers  for  Disease  Control,  Atlanta,  GA. 

C.  W.  Heath. 

IN:     Environmental     Sampling     for     Hazardou: 

Wastes.  American  Chemical  Society,  Washington 

DC.  1984.  p  7-13,  1  tab,  6  ref. 

Descriptors:  *Environmental  testing,  *Human  dis 
eases,  *Risks,  *Public  health,  *Risk  assessment 
•Waste  disposal,  *Environmental  effects,  Data  in 
terpretation,  Pollutants,  Population  exposure,  Tox 
icity,  Physical  properties,  Chemical  properties 
Path  of  pollutants,  Fate  of  pollutants.  Metabolism 
Love  Canal,  New  York. 

The  process  of  assessing  environmental  health  risk 
is  detailed.  Factors  contributing  to  the  nature  aru 
degree  of  exposure  are  examined  first.  They  in 
elude  characteristics  of  the  toxic  material,  environ 
mental  pathways,  and  mechanisms  operating  ii 
absorption  and  metabolism  in  the  host.  The  biolog 
ic  effects  resulting  from  such  exposure  are  definei 
in  relation  to  the  amount  of  exposure,  to  human 
and  animal  models.  Information  about  exposur 
and  biologic  effect  characteristics  is  interpreted  i 
relation  to  predetermined  definitions  of  biologi 
safety  to  establish  acceptable  risk  levels.  Once  a 
acceptable  'safe'  level  of  chemicals  has  been  detei 
mined  for  particular  environmental  media  on  exisl 
ing  toxicologic  and  epidemiologic  data  and  o 
appropriate  safety  model  criteria,  accurate,  reprc 
ducible,  and  economically  feasible  programs  fc 
measurement  of  environmental  chemicals  must  b 
implemented.  Environmental  testing  procedures  i 
the  Love  Canal  in  New  York  and  the  surroundin 
homesites  were  detailed.  (See  also  W88-0912( 
(Wood-PTT) 
W88-09122 


ASSESSING  CYANIDE  CONTAMINATIOl 
FROM  AN  ALUMINUM  SMELTER, 

Washington  State  Dept.  of  Ecology,  Olympia. 
R.  A.  Burkhalter,  T.  J.  Mix,  M.  F.  McCall,  and  D 
O.  Provost. 

IN:  Environmental  Sampling  for  Hazardoi 
Wastes.  American  Chemical  Society,  Washingtoi 
DC.  1984.  p  15-26,  9  fig,  15  ref. 
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descriptors:  'Water  pollution  sources,  "Cyanide, 
'Path  of  pollutants,  *Waste  disposal,  'Hazardous 
naterials,  Industrial  wastes,  Metal-finishing  wastes, 
Muminum  smelters,  Washington,  Groundwater 
jontamination,  Aquifers,  Monitoring,  Water  qual- 
ty,  Monitoring  wells. 

Cyanide  contamination  of  the  Spokane  aquifer, 
Washington,  was  discovered  in  1978  and  attributed 
;o  an  aluminum  reduction  facility  located  over  the 
iquifer.  During  the  aluminum  production  process 
;yanide  is  formed  as  a  byproduct  and  adsorbed 
nto  the  carbon  cathode  (potliner).  When  the  pot- 
liner  fails,  usually  after  three  years  of  operation,  it 
was  removed  from  the  steel  pot  shell  and  deposited 
in  an  unprotected  pile.  Because  of  forthcoming 
state  and  federal  regulations  and  problems  revealed 
it  other  plants,  the  Company  decided  to  drill  test 
wells  to  determine  if  storage  of  waste  materials  at 
the  plant  site  had  resulted  in  environmental  con- 
tamination and  found  high  concentrations  of  cya- 
nide (300  ppm)  and  fluoride  in  the  wells  drilled 
around  the  disposal  site.  Existing  wells  used  for 
drinking  water,  irrigation  and  livestock  purposes 
outside  the  plant  boundary  contained  total  cyanide 
concentrations  as  high  as  23  ppm.  Immediate  reme- 
dial actions  taken  by  the  company  did  not  result  in 
significant  changes  in  cyanide  levels  in  the  ground- 
water by  mid-1980,  so  more  monitoring  wells  were 
drilled  to  define  the  situation  better.  Geohydrolo- 
gical  studies,  sampling  problems  and  analytical 
problems  were  detailed.  The  major  technical  prob- 
lem was  the  inability  to  define  subsurface  geohy- 
drologic  conditions  with  the  initial  data.  A  lack  of 
specific  analytical  techniques  precluded  meaning- 
ful environmental  and  risk  assessments  and  the 
failure  to  include  cyanide  under  the  current  drink- 
ing water  standards  or  potliner  waste  under  haz- 
ardous materials  created  confusion  with  regard  to 
regulations.  (See  also  W88-09120)  (Wood-PTT) 
W88-09123 


STATISTICAL  METHODS  IN  ENVIRONMEN- 
TAL SAMPLING, 

Radian  Corp.,  Austin,  TX. 

L.  P.  Provost. 

IN:     Environmental     Sampling     for     Hazardous 

Wastes.  American  Chemical  Society,  Washington, 

DC.  1984.  p  79-96,  5  fig,  3  tab,  11  ref. 

Descriptors:  'Statistical  methods,  'Environmental 
sampling,  'Sampling,  'Pollutant  identification, 
'Data  acquisition,  'Network  design,  'Mathemati- 
cal studies,  Statistics,  Statistical  analysis,  Statistical 
models,  Mathematical  equations. 

The  role  played  by  statistics  in  environmental  sam- 
pling, with  emphasis  on  enumerative  environmen- 
tal sampling  studies,  is  explored.  An  enumerative 
study  provides  a  basis  for  action  directed  to  the 
population  from  which  the  samples  were  taken; 
how  or  why  the  population  was  formed  is  not  of 
primary  interest.  Examples  of  enumerative  studies 
include  testing  of  soil  or  wastes  to  define  required 
cleanup,  measuring  emissions  from  process  sources 
to  identify  those  needing  maintenance,  and  deter- 
mining locations  of  air  monitoring  stations  to  moni- 
tor pollutant  levels.  The  use  of  statistics  is  dis- 
cussed for  the  various  steps  common  to  all  envi- 
ronmental sampling  studies  including:  statement  of 
objectives;  description  of  the  study  population; 
characteristics  of  the  study  population  and  meth- 
ods of  measurement  of  those  characteristics;  state- 
ment of  the  required  precision  of  results;  design  of 
the  sampling  study;  and  conduct  of  the  sampling 
study.  Several  examples  of  sampling  models  are 
presented.  (See  also  W88-09120)  (Wood-PTT) 
W88-09125 


QUALITY  ASSURANCE  FOR  A  MEASURE- 
MENT PROGRAM, 

National  Bureau  of  Standards,  Washington,  DC. 
1.  K.  Taylor. 

IN:  Environmental  Sampling  for  Hazardous 
Wastes.  American  Chemical  Society,  Washington, 
DC.  1984.  p  105-108,  7  ref. 

Descriptors:  'Measurement  programs,  'Monitor- 
ing, 'Standards,  'Data  collection,  'Quality  con- 
trol, Data  quality  control,  Calibration,  Design 
standards,  Specifications. 


Measurement  data  of  adequate  quality  are  neces- 
sary if  environmental  problems  are  to  be  properly 
understood  and  effective  actions  taken  to  correct 
them.  The  general  features  of  quality  assurance 
programs  for  all  aspects  of  the  measurement  proc- 
ess, especially  monitoring  programs,  are  discussed. 
The  analogy  of  monitoring  operations  to  modern 
manufacturing  operations  involving  a  number  of 
subcontractors  or  vendors  of  services  is  made  and 
explained.  The  monitoring  program  should  estab- 
lish its  own  quality  standards  and  specify  minimum 
quality  assurance  practices  that  the  vendor  of  serv- 
ices should  follow.  The  monitoring  program 
should  also  supply  reference  materials  for  the  inter- 
calibration  of  the  vendors  and  maintain  control 
charts  to  monitor  intercalibration  and  to  detect  any 
deviations  from  proficient  performance.  Only  ex- 
perienced vendor  laboratories,  pre-qualified  by  ob- 
jective testing  procedures,  should  be  used.  Their 
maintenance  of  proficiency  should  be  monitored 
throughout  the  program  and  their  retention  as 
vendors  should  be  contingent  on  their  ability  to 
supply  data  of  specified  quality.  Laboratories 
should  not  be  paid  for  data  of  insufficient  or  un- 
documented quality.  Monitoring  program  manage- 
ment must  select  and  train  candidates  prior  to  their 
acceptance  if  an  insufficient  number  of  qualified 
vendors  is  not  available.  (See  also  W88-09120) 
(Wood-PTT) 
W88-09126 


NEW  WAYS  OF  ASSESSING  SPATIAL  DISTRI- 
BUTIONS OF  POLLUTANTS, 

Stanford  Univ.,  CA.  Aerosol  Lab. 

A.  G.  Journel. 

IN:     Environmental     Sampling     for     Hazardous 

Wastes.  American  Chemical  Society,  Washington, 

DC.  1984.  p  109-118,  3  fig,  10  ref. 

Descriptors:  'Network  design,  'Sampling,  'Spatial 
distribution,  'Probability  distribution,  'Data  inter- 
pretations, Pollutants,  Mathematical  studies,  Math- 
ematical equations,  Distribution,  Statistical  analy- 
sis, Conditional  distribution,  Decision  making. 

In  order  to  characterize  the  spatial  distribution  of 
pollution,  knowledge  at  each  location  x  within  the 
site  of  the  probability  distribution  of  the  unknown 
concentration  p(x)  would  be  ideal.  These  distribu- 
tions need  to  be  conditional  to  the  surrounding 
available  information  in  terms  of  density,  data  con- 
figuration, and  data  values.  Most  traditional  esti- 
mation techniques,  including  ordinary  kriging,  do 
not  provide  such  probability  distributions  or  'likeli- 
hood' of  the  unknown  values  p(x).  Use  of  these 
likelihood  functions  in  the  conditional  distribution 
approach  toward  assessment  of  the  spatial  distribu- 
tion of  pollutants  was  presented  and  a  non-para- 
metric method  for  deriving  these  likelihood  func- 
tions was  proposed.  In  the  conditional  distribution 
approach,  for  each  node  x  of  a  grid,  the  whole 
likelihood  function  of  the  unknown  value  p(x)  is 
produced  instead  of  a  single  estimated  value.  This 
likelihood  function  allowed  derivation  of  different 
estimates  corresponding  to  different  estimation  cri- 
teria (loss  functions),  and  provided  data  values- 
dependent  confidence  intervals.  The  likelihood 
function  can  also  be  used  to  assess  the  risks  associ- 
ated with  the  decisions  to  clean  or  not.  (See  also 
W88-09120)  (Wood-PTT) 
W88-09127 


DETECTING  ELEVATED  CONTAMINATION 
BY  COMPARISONS  WITH  BACKGROUND, 

National  Bureau  of  Standards,  Washington,  DC. 
W.  Liggett. 

IN:  Environmental  Sampling  for  Hazardous 
Wastes.  American  Chemical  Society,  Washington, 
DC.  1984.  p  119-128,  1  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Network 
design,  'Soil  contamination,  'Statistical  methods, 
•Baseline  studies,  'Data  interpretation,  Mathemati- 
cal studies,  Statistical  models,  Statistical  analysis, 
Statistics,  Mathematical  equations,  Comparison 
studies. 

Studies  on  the  detection  of  excess  levels  of  a 
common  soil  contaminant  must  include  the  sam- 
pling and  measurement  of  a  background  region  so 
that  detection  can  be  based  on  comparison  of  the 


background  measurements  with  measurements  on 
the  suspected  region.  The  statistical  model  used  to 
compare  the  measurements  from  two  regions  was 
detailed  and  the  skew  distribution  found  in  back- 
ground measurements  that  were  obtained  from  soil 
samples  was  discussed.  Studies  based  on  compari- 
son with  background  measurements  that  may  have 
a  skew  distribution  were  presented  and  design  of 
this  type  of  study  was  discussed.  The  design  was 
intended  to  insure  that  the  model  for  the  compari- 
son was  valid  and  that  the  amount  of  skewness  was 
minimized.  Subsequently,  a  statistical  method  for 
the  comparison  of  the  background  measurements 
with  the  largest  of  the  measurements  from  the 
suspected  region  was  presented.  The  method, 
which  was  based  on  the  use  of  power  transforma- 
tions to  achieve  normality,  was  original  in  that  it 
took  estimation  of  the  transformation  from  the  data 
into  account.  (See  also  W88-09120)  (Wood-PTT) 
W88-09128 


PROCEEDINGS  OF  THE  THIRD  NATIONAL 
SYMPOSIUM  ON  AQUIFER  RESTORATION 
AND  GROUND-WATER  MONITORING. 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09129 


HYDROCARBON  CONTAMINATION  OF  CAR- 
BONATE AQUIFERS:  ASSESSMENT  AND 
ABATEMENT, 

P.  M.  Yaniga,  and  D.  J.  Demko. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water   Well   Association,   Wor- 
thington, OH.  1983.  p  60-65,  9  fig. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Oil  spills,  'Water  pollution  control, 
'Water  pollution  treatment,  'Case  studies,  'Oil 
recovery,  Aquifer  management,  Technology,  As- 
sessments, Fuel,  Oil,  Carbonate  rocks,  Leakage, 
Field  tests,  Pipelines. 

A  groundwater  contamination  problem  related  to 
losses  of  fuel  oils  that  went  unaddressed  and  unat- 
tended for  a  two-year  period  is  discussed.  The 
techniques  and  methodologies  undertaken  that  en- 
abled the  successful  assessment  and  abatement  of 
the  problem  is  described.  Impact  of  hydrocarbon 
loss  is  assessed,  and  field  investigation,  field  testing 
results  and  data  analysis  are  presented.  Aquifer 
abatement  methodology  and  product  recovery 
program  are  also  outlined.  This  case  history  shows 
that  the  deployment  of  technically  sound  means  of 
pollution  impact  assessment,  when  coupled  with 
'hands  on'  experience,  does  lead  to  successful  con- 
tamination abatement.  The  abatement/recovery 
operations  initiated  by  Groundwater  Technology 
in  1983  have  successfully  stopped  and  reversed 
migration  of  the  fugitive  fuel.  This  activity  also 
protects  nearby  water  wells  from  possible  hydro- 
carbon contamination.  The  product  retrieval  oper- 
ations were  recovering  500  to  700  gallons/day  of 
reusable  fuel  oil-type  hydrocarbons.  (See  also 
W88-09129)  (Friedmann-PTT) 
W88-09137 


EVALUATION  OF  GROUND-WATER  CON- 
TAMINATION ASSOCIATED  WITH  THE  USE 
OF  ORGANIC  SOLVENTS  AT  ROMANSVILLE, 
PENNSYLVANIA, 

P.  Gruber. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington, OH.  1983.  p  69-75,  2  tab,  5  fig. 

Descriptors:  'Groundwater  pollution,  'Organic 
compounds,  'Water  pollution  treatment,  'Trich- 
loroethane,  'Hydrologic  data  collections,  'Clean- 
up operations,  Remedies,  Water  quality  control, 
Sampling,  Leachates,  Fracture  permeability, 
Groundwater  movement,  Geohydrology,  Pennsyl- 
vania, Monitoring. 

This  paper  describes  the  hydrogeologic  investiga- 
tion, remedial  activities  and  recommendations  of  a 
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consultant  brought  in  by  the  Pennsylvania  Dept.  of 
Environmental  Resources  to  check  the  occurrence 
of  volatile  organic  chemicals  in  the  groundwater  in 
the  vicinity  of  the  Richard  M.  Armstrong  (RMA) 
Co.  plant  near  Romansville,  Pennsylvania.  The 
chemicals  were  directly  related  to  the  accidental 
and  incidental  release  to  the  ground  surface  of 
small  but  unknown  quantities  of  technical-grade 
trichloroethane  used  at  this  fabricating  plant.  As  a 
result  of  an  extensive  groundwater  quality  sam- 
pling program,  which  included  all  homes  directly 
surrounding  the  plant,  as  well  as  nearby  homes  on 
or  near  bedrock  fracture  traces  intersecting  the 
site,  seven  homes  were  identified  as  having  total 
organic  chemical  concentrations  greater  than  100 
ppb,  in  excess  of  state  standards.  A  total  of  58  wells 
was  sampled  for  this  study.  For  the  remedial  action 
program,  contaminated  soil  surrounding  the  RMA 
plant  was  identified  and  removed.  A  new  monitor/ 
purge  well  was  drilled  to  a  depth  of  348  feet  near 
the  highest  contaminated  soil  area  and  at  the  inter- 
section of  several  fracture  traces.  Water  treated  by 
a  carbon  filtration  system  was  pumped  at  least 
once  a  week  from  this  well.  It  was  recommended 
that  monitoring  at  and  around  the  site  be  continued 
on  a  monthly  basis.  (See  also  W88-09129)  (Fried- 
mann-PTT) 
W88-09138 


WATER-QUALITY  MONITORING  AT  HAZ- 
ARDOUS WASTE  DISPOSAL  SITES:  IS 
PUBLIC  HEALTH  PROTECTION  POSSIBLE 
THROUGH  MONITORING  PROGRAMS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Civil  Engi- 
neering. 

G.  F.  Lee,  and  R.  A.  Jones. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  189-200,  1  fig,  1  tab,  9  ref. 

Descriptors:  'Legal  aspects,  'Regulations, 
•Groundwater  pollution,  'Land  disposal,  'Re- 
source Conservation  and  Recovery  Act,  'Monitor- 
ing, 'Administrative  regulations,  'Environmental 
protection,  'Hazardous  materials.  Public  health, 
Water  quality  management,  Waste  dumps,  Chemi- 
cal pollution,  Pollution  taxes. 

This  paper  addresses  some  of  the  problems  of  the 
current  EPA  Resource  Conservation  and  Recov- 
ery Act  (RCRA)  new-site  groundwater  quality 
monitoring  programs  in  providing  public  health 
and  environmental  protection  in  association  with 
hazardous  waste  disposal  at  RCRA-approved  sites. 
The  author  concludes  that  the  current  EPA 
RCRA  regulations  governing  the  siting,  operation, 
closure  and  post-closure  of  new  hazardous  waste 
disposal  sites  do  not  provide  adequate  provisions 
for  long-term  protection  of  public  health  and  the 
environment  for  those  living  near  or  utilizing  lands 
adjacent  to  hazardous  waste  disposal  sites.  One  of 
the  principal  problems  was  the  lack  of  provision 
for  an  adequate  water-quality  monitoring  program 
for  the  groundwater  near  the  sites.  There  was 
significant  public  health  and  environmental  hazard 
associated  with  the  burial  of  hazardous  wastes 
containing  components  that  tended  to  have  a  high 
mobility  in  groundwater  systems  and  had  signifi- 
cant potential  toxicities  below  their  analytical 
method  detection  limits.  The  author  recommends 
that  a  tax-fee  be  placed  on  all  hazardous  wastes 
disposed  of  by  land  burial,  the  revenue  from  which 
would  be  used  to  support  research  devoted  to 
improving  analytical  methods  and  aqueous  envi- 
ronmental chemistry  predictive  capabilities  for 
highly  hazardous,  high-mobility  hazardous  waste 
components.  (See  also  W88-09129)  (Friedmann- 
PTT) 
W88-09I5I 


DESIGN  OF  COST-EFFECTIVE  CHEMICAL 
MONITORING  PROGRAMS  FOR  LAND  DIS- 
POSAL FACILITIES, 

J  H.  Clarke,  R.  D.  Mutch,  and  M.  R.  Brother. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National    Water   Well    Association,   Wor- 
thington,  OH.  1983.  p  201-204,  5  fig. 

Descriptors:  'Groundwater  pollution,  'Monitor- 
ing, 'Cost  analysis,  'Solute  transport,  'Chemical 


mobility,  'Land  disposal,  'Water  quality  control, 
'Contamination,  Data  acquisition,  Remedies,  Path 
of  pollutants,  Plumes,  Aquifer  management,  Risks, 
Gas  chromatography,  Hydrogen  ion  concentra- 
tion, Project  planning,  Cost  analysis.  Organic  com- 
pounds. 

Chemical  monitoring  of  groundwater  quality,  in 
the  vicinity  of  land  disposal  facilities  accomplishes 
a  wide  range  of  objectives,  including  detection  of 
contamination,  generation  of  data  for  risk  assess- 
ment, and  generation  of  data  for  remedial  engineer- 
ing. As  the  monitoring  program  proceeds  through 
a  logical  phased  approach,  additional  data  can  be 
developed  to  refine  program  design  as  needed  for 
cost-effectiveness.  For  example,  if  the  objective  is 
definition  of  plume  boundaries  and  extent,  one 
should  look  for  highly  mobile  waste  constituents 
and  indicators.  Three  potential  monitoring  param- 
eters are  standard  water-quality  indicators  such  as 
pH,  total  gas  chromatographic  (GC)  scans  such  as 
total  volatile  organics  (TVO),  and  analysis  of  spe- 
cific waste  consituents,  such  as  chloride  ion,  trich- 
loroethylene,  or  chlorobenzene.  A  useful  classifica- 
tion scheme  could  run  from  Class  I  (most  mobile, 
chloride  ion)  to  Class  IV  (least  mobile,  moderate  to 
high  molecular  weight  organics  such  as  polychlori- 
nated  biphenyls  and  chlorinated  benzenes).  The 
ability  to  predict  and  confirm  relative  chemical 
mobilities  is  essential  to  cost-effective  selection  of 
monitoring  parameter  selection  and  program 
design.  (See  also  W88-09129)  (Friedmann-PTT) 
W88-09152 


RATIONAL  APPROACH  TO  THE  DESIGN  OF 
GROUND-WATER  MONITORING  SYSTEMS, 
USING  BAYESIAN  DECISION  THEORY, 

Holzmacher,  McLendon  and  Murrell,  Melville, 
NY. 

P.  W.  Grosser,  and  A.  S.  Goodman. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  205-212,  3  fig,  6  tab,  8  ref. 

Descriptors:  'Groundwater  pollution,  'Aquifer 
management,  'Monitoring,  'Statistics,  'Water 
quality  control,  'Decision  making,  Stochastic 
models,  Project  planning,  Bayesian  decision 
theory,  New  York,  Long  Island,  Systems  analysis. 

This  paper  describes  use  of  the  Bayesian  decision 
theory  as  an  approach  to  groundwater  monitoring 
system  design.  The  Bayesian  approach  to  decision 
theory  differs  from  more  classical  statistical  ap- 
proaches in  that  it  utilizes  prior  information  and 
opinions  or  judgments  of  the  analyst.  An  outline  of 
such  an  approach  to  groundwater  monitoring 
system  design  would  include  (1)  definition  of  prob- 
lem and  goal-setting;  (2)  analysis  of  project,  with 
collection  of  available  information  and  definition 
of  uncertainties  of  the  information,  (3)  develop- 
ment of  stochastic  properties  of  state  variables,  (4) 
definition  and  identification  of  the  available  alter- 
natives, including  no  action,  (5)  determination  of 
the  outcome  of  the  various  alternatives,  (6)  devel- 
opment of  loss  function  for  each  alternative  based 
on  decision  variables,  and  (7)  calculating  the  ex- 
pected values  of  the  utility  function.  The  authors 
conclude  from  the  methodology  and  the  example 
presented  in  this  paper  (a  site  on  Long  Island,  New 
York)  that  Bayesian  decision  theory  provides  a 
flexible  method  to  address  the  above  consider- 
ations. (See  also  W88-09129)  (Friedmann-PTT) 
W88-09153 


CHEMICAL  PROBLEMS  IN  GROUND-WATER 
MONITORING  PROGRAMS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
M.  J.  Barcelona. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  263-271,  4  tab,  45  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
•Quality  control,  'Monitoring,  'Measuring  instru- 
ments, 'Geochemistry,  'Errors,  'Data  acquisition, 
Groundwater  management,  Performance  evalua- 
tion. Remedies,  Chemical  analysis,  Water  analysis, 


Construction,  Well  casings,  Sampling,  Hydraulk 
engineering,  Design  standards. 

In  environmental  or  geochemical  measurements 
determinate  errors  are  those  that  are  constant  oi 
systematic.  They  directly  influence  the  accuracy  ol 
the  sampled  mean  result  as  an  estimated  of  th« 
presumed  true  value.  They  contribute  to  inaccu- 
rate or  biased  results  and  may  significantly  distort 
the  geochemical  picture  drawn  from  a  watei 
chemistry  data  set.  This  paper  discusses  some  gen- 
eral recommendations  for  the  control  of  determi- 
nate sources  of  error  in  chemical  measurements  ol 
groundwater  geochemistry.  Included  are  examples 
of  sampling  and  analytical  pitfalls  that  should  be 
avoided  in  efforts  to  obtain  high-quality  monitor- 
ing information.  Recommendations  cover  well 
siting  and  construction,  selection  of  appropriated 
materials  for  well  casing,  screen  or  sampling  de- 
vices, identification  of  analytes  of  interest,  sam- 
pling protocol,  well  development  techniques  and 
flushing  prior  to  sampling.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09161 


DEALING  WITH  THE  PROBLEM  OF  OBTAIN- 
ING ACCURATE  GROUND-WATER  QUALITY 
ANALYTICAL  RESULTS, 

S.  J.  Keith,  M.  T.  Frank,  G.  McCarty,  and  G. 
Mossman. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  272-283,  2  tab,  20  ref. 

Descriptors:  'Accuracy,  'Monitoring,  'Ground- 
water, 'Precision,  'Chemical  analysis,  'Water 
analysis,  'Contracts,  'Quality  control,  'Laborato- 
ries, 'Data  acquisition,  Water  quality,  Errors,  Re- 
ports, Geohydrology. 

Approaches  to  obtaining  accurate  analytical  data 
in  laboratory  studies  of  groundwater  are  discussed. 
The  two  issues  confronting  hydrologists  are  (1)  the 
degree  to  which  the  data  represents  what  is  being 
monitored  and  (2)  The  accuracy  of  the  data. 
During  the  data  generation  stage,  the  hydrologist 
can  influence  the  quality  of  laboratory  analytical 
data  through:  (1)  selecting  a  laboratory  that  can 
provide  the  quality  of  data  required  by  the  moni- 
toring program,  (2)  providing  the  chemist  with 
information  on  the  matrices  of  the  submitted  sam- 
ples, (3)  independently  assessing  the  quality  of  the 
reported  data  through  the  use  of  a  general  method, 
in  the  case  of  major  ion  analyses,  or  a  specific 
constituent  method,  and  (4)  developing  a  contract 
with  the  laboratory  that  specifies,  among  other 
things,  acceptable  accuracy  and  precision  ranges. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09162 


INACCURATE  WATER-QUALITY  DATA  IN 
GROUND-WATER  STUDIES, 

Western  Water  Consultants,  Inc.,  Sheridan,  WY. 
J.  Ahern,  and  J.  J.  Grabowski. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  284-290,  2  fig,  3  tab,  7  ref. 

Descriptors:  'Monitoring,  'Accuracy,  'Quality 
control,  'Organic  compounds,  'Measuring  instru- 
ments, 'Errors,  'Data  acquisition,  'Precision, 
Remedies,  Water  analysis,  Chemical  analysis, 
Water  quality,  Halogens,  Phenol,  Methylene  chlo- 
ride, Oil,  Grease,  Groundwater  management. 

Inaccurate  water  quality  data  were  discovered  on 
five  ground-water  projects  involving  organic  con- 
taminants 1982.  The  inaccurate  data  would  have 
led  to  false  conclusions  about  the  type,  degree  and 
extent  of  groundwater  contamination.  In  most 
cases,  the  inaccuracies  were  traced  to  problems 
with  the  standard  analytical  methods  used  by  the 
commercial  laboratories.  This  paper  discusses 
sources  of  inaccurate  data,  reasons  for  inaccurate 
laboratory  data  and  techniques  available  to  avoid, 
detect  and  occasionally  correct  inaccurate  water 
quality  data  in  organic  groundwater  contamination 
studies.  Also  covered  are  the  problems  that  have 
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been  encountered  with  the  analysis  of  total  organic 
halogen  (TOX),  which  led  to  perhaps  the  most 
serious  case  of  inaccurate  data  in  organically  con- 
taminated groundwater  samples  to  date.  Water 
quality  data  can  be  inaccurate  because  of  the  inex- 
perience of  the  laboratory  to  deal  with  unusual 
samples,  or  the  inaccuracy  can  result  from  the 
inability  of  standard  analytical  methods  to  handle 
the  interferences  in  the  organically  enriched  water 
samples.  Data  from  phenol,  TOX,  methylene  chlo- 
ride, oil  and  grease  and  many  other  constituents 
have  either  been  found  to  be  inaccurate  or  subject 
to  misinterpretation.  The  selection  of  the  best 
qualified  laboratory,  careful  investigations  into  the 
validity  of  critical  water  quality  data  and  cautious 
treatment  of  the  data  because  of  their  uncertainty 
are  the  best  approaches  toward  dealing  with  possi- 
bly inaccurate  water  quality  data.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09163 


USE  OF  GEOPHYSICAL  TECHNIQUES  TO 
DELINEATE  GROUND-WATER  CONTAMINA- 
TION, 

D.  H.  Bruehl. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  295-300,  3  fig,  3  ref. 

Descriptors:  "Groundwater  pollution,  'Geophys- 
ics, Resistivity,  Water  table  profiles.  Seismic  prop- 
erties, Bedrock,  Mapping,  Surveys,  Aquifer  man- 
agement, Gravity  studies,  Seismology,  Case  stud- 
ies, New  Jersey,  New  Hampshire,  Geology, 
Remote  sensing  Landfills,  Industrial  waste,  Indus- 
trial plants,  Municipal  waste. 

Geophysical  techniques  can  be  an  aid  in  the  delin- 
eation of  ground-water  contamination.  This  paper 
examines  three  short  case  histories  in  which  such 
techniques  were  employed  (an  industrial  site  in 
New  Jersey,  an  industrial  disposal  site  in  New 
Hampshire,  and  Hudson  Municipal  Landfill,  New 
Hampshire).  Care  must  be  taken  to  select  an  appro- 
priate technique  for  existing  geologic  conditions. 
Under  the  right  conditions,  electrical  resistivity 
depth  soundings  can  be  used  to  detect  and  delin- 
eate areas  of  contaminated  ground  water.  Seismic 
refraction  is  often  effective  for  measuring  the 
depth  of  the  water  table  and  depth  of  bedrock. 
Gravity  surveys  are  useful  for  mapping  the  config- 
uration of  the  buried  bedrock  surface.  A  number  of 
other  geophysical  techniques  are  available  and 
useful  in  many  specific  situations.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09164 


REFINEMENT  OF  THE  SHALLOW  SEISMIC 
REFLECTION  TECHNIQUE  IN  DETERMIN- 
ING SUBSURFACE  ALLUVIAL  STRATIGRA- 
PHY, 

Ecology  and  Environment,  Inc.,  Kansas  City,  KS. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09165 


APPLICATION  OF  GEOPHYSICAL  TECH- 
NIQUES AS  A  SITE  SCREENING  PROCE- 
DURE AT  HAZARDOUS  WASTE  SITES, 

Environmental  Protection  Agency,  Atlanta,  GA. 

Region  IV. 

For  primary  bibliographic  entry  see  Field  7B. 
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APPROACH  TO  DRILLING  AND  INSTALLA- 
TION OF  GROUND-WATER  MONITORING 
WELLS  ON  HAZARDOUS  WASTE  SITES, 

C.  L.  Hagger,  and  A.  M.  C.  Desmarais. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National   Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  315-323,  1  fig. 

Descriptors:  'Safety,  'Construction  methods,  'In- 
stallation, 'Drilling,  'Construction,  'Monitoring, 
•Wells,  Groundwater  management,  Land  use, 
Well  hydraulics,  Cost  analysis,  On-site  data  collec- 
tions, Hazardous  materials. 


This  paper  covers  ground-water  well  construction 
specifications  and  safety  procedures  and  is  based 
upon  the  author's  prior  experience  as  employees  of 
an  EPA  contractor  responsible  for  the  drilling  and 
installation  of  ground-water  monitoring  wells  in 
areas  contaminated  by  hazardous  waste.  Chemical 
as  well  as  major  weather-related  site  hazards  are 
covered,  as  well  as  proper  use  of  protective  equip- 
ment and  safe  drilling  management.  Drilling  and 
installation  of  ground-water  monitoring  wells  on 
hazardous  waste  sites  requires  well-defined  con- 
struction specifications  based  on  background  data 
gathering  of  site  characteristics,  including  past  and 
present  land  uses,  waste  characterization,  site  to- 
pography, site  mapping,  site  hydrogeology  and 
health  risk  assessment  information.  This  back- 
ground data  gathering  should  be  conducted  in 
order  to  determine  the  most  cost-effective  and  safe 
design  of  a  proposed  ground-water  monitoring 
well  network.  The  authors  recommend  that  a 
strong  emphasis  be  placed  on  driller  safety,  includ- 
ing a  health  risk  assessment,  safety  precautions  and 
planning,  health  and  safety  training,  medical 
screening,  proper  use  of  protective  equipment  and 
proper  equipment  decontamination  procedures. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09167 


GROUND-WATER  MONITORING  IN  CLAY- 
RICH  STRATA  -  TECHNIQUES,  DIFFICUL- 
TIES AND  POTENTIAL  SOLUTIONS, 

Becon  Construction  Co.,  Houston  TX.  Mining 
Services  Group. 

C.  R.  Pollock,  G.  A.  Robbins,  and  C.  C. 
Mathewson. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  347-354,  8  fig,  2  tab,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Well 
fields,  'Aquifer  characteristics,  'Network  designs, 
'Groundwater  pollution,  'Monitoring,  'Water 
quality,  'Clays,  Well  yield,  Hydraulic  properties, 
Sampling,  Pump  wells,  Groundwater  recharge, 
Mapping,  Chemical  analysis,  Anisotropy. 

This  paper  emphasizes  the  inherent  difficulties  in 
characterizing  in  situ  groundwater  quality  and  de- 
tecting contaminants  in  clay-rich  strata,  and  it  pro- 
poses methods  for  their  resolution.  Groundwater 
conditions  in  clay-rich  strata  can  present  serious 
monitoring  problems.  Low  well  yields  and  aniso- 
tropic hydraulic  properties  can  complicate  pump- 
ing tests  and  water  quality  sampling.  The  use  of 
submersible  pumps  is  advisable  for  water  quality 
sampling,  but  low  withdrawal  rates  should  be  an- 
ticipated. The  quality  of  in  situ  ground  water  may 
vary  substantially  and  systematically  in  both  a  lat- 
eral and  horizontal  direction.  In  order  to  effective- 
ly monitor  contaminant  sources  in  clay-rich  strata, 
an  intensive  well  sampling  program  should  be  used 
to  define  the  areal  distribution  of  ground-water 
quality.  In  addition  to  locating  monitoring  wells 
close  to  a  potential  contaminant  source,  a  few 
more  wells  should  be  spaced  in  a  wiser  grid  that 
has  been  sited  with  respect  to  local  recharge  and 
discharge  zones.  This  well  grid  will  permit  map- 
ping of  areal  patterns  of  chemical  quality  in  the  in 
situ  ground  water  and  enhance  the  detection  of 
contaminants.  Additional  insight  can  be  gained  by 
analyzing  chemical  trends  in  the  in  situ  ground 
water  and  comparing  them  to  regional  ground 
water  trends.  The  well  volume  approach  to  sample 
collection  should  generally  be  avoided  in  view  of 
the  characteristically  low  yields  of  clayey  strata. 
However,  a  sampling  procedure  that  is  based  on 
the  measurement  of  selected  parameters  at  the  well 
discharge  prior  to  sample  collection  should 
produce  representative  samples.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09170 


MONITORING  AND  MATHEMATICAL  MOD- 
ELING OF  CONTAMINATED  GROUND- 
WATER PLUMES  IN  PALEOFLUVIAL  ENVI- 
RONMENTS FOR  REGULATORY  PURPOSES, 

J.  L.  Osiensky,  G.  V.  Winter,  and  R.  E.  Williams. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National   Water   Well    Association,   Wor- 


Network  Design — Group  7A 

thington,  OH.  1983.  p  355-355-364,  9  fig,  1  tab,  8 
ref. 

Descriptors:  'Network  design,  'Well  fields, 
'Mathematical  modeling,  'Monitoring,  'Path  of 
pollutants,  'Groundwater  pollution,  'Plumes, 
'Fluvial  sediments,  Silt,  Sand,  Clay,  Subterranean 
streams,  Resistivity,  Surveying,  Deposition,  Case 
studies,  Palehydrology,  Random  walk  models. 

The  major  contributing  factor  to  the  complexity  of 
designing  groundwater  monitoring  systems  in  flu- 
vial deposits  is  that  the  sediments  consist  generally 
of  interbedded  layers  of  sand,  silt  and  clay,  with 
lenses  of  coarse  sand  or  gravel  (buried  stream 
channel  deposits).  In  this  paper,  the  authors  utilize 
a  two-dimensional,  finite  difference  'random  walk' 
solute  transport  model  of  Prickett  and  others  to 
simulate  the  migration  of  a  conservative  tracer  in 
several  hypothetical  hydrostratigraphic  settings. 
The  purpose  of  the  model  is  to  illustrate  the  char- 
acteristics of  contaminant  migration  through  an 
aquifer  with  a  single,  fully  penetrating  stream 
channel.  The  results  of  the  modeling  and  the  case 
history  discussed  show  that  contaminants  may  mi- 
grate preferentially  around  monitor  wells  located 
immediately  downgradient  of  the  contaminant 
source.  Awareness  on  the  part  of  investigating 
hydrogeologists  as  to  the  existence  of  buried 
stream  channels  is  critical  to  optimal  monitor  well 
field  design  and  correct  interpretation  of  the  result- 
ing water-quality  data.  Surface  geophysical  meth- 
ods (primarily  resistivity)  may  assist  in  the  delinea- 
tion of  such  channels  if  contamination  already 
exists.  If  appropriate  hydrogeologic  conditions 
exist  as  a  contaminated  site,  a  resistivity  survey 
may  delineate  plumes  sufficiently  that  monitor  well 
fields  can  be  designed  on  the  basis  os  the  survey 
results.  (See  also  W88-09129)  (Friedmann-PTT) 
W88-09171 


FIELD  APPLICATIONS  OF  CHEMICAL  TIME- 
SERIES  SAMPLING, 

Robert    S.    Kerr    Environmental    Research    Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09173 


CORRELATION  OF  GEOPHYSICAL  AND  OR- 
GANIC VAPOR  ANALYZER  DATA  OVER  A 
CONDUCTIVE  PLUME  CONTAINING  VOLA- 
TILE ORGANICS, 

Technos,  Inc.,  Miami,  FL. 
R.  Glaccum,  M.  Noel,  R.  Evans,  and  L. 
McMillion. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  421-427,  7  fig. 

Descriptors:  'Resistivity,  'Electrical  Studies, 
'Groundwater  pollution,  'Monitoring,  'Organic 
compounds,  'Path  of  pollutants,  'Geophysics, 
'Plumes,  Hydrocarbons,  Conductivity,  Chemical 
analysis,  Permeability,  Alluvial  rivers,  Benzene. 

This  paper  reports  on  a  portion  of  a  study  to 
evaluate  two  surface  geophysical  techniques,  elec- 
tromagnetics (EM)  and  resistivity,  over  a  known 
contaminant  plume.  Because  of  the  high  organic 
content  of  the  plume,  a  portable  organic  vapor 
analyzer  (OVA)  was  employed  in  the  field  to 
provide  semi-quantitative  measurements  of  hydro- 
carbon concentrations  for  rapid  verification  and 
correlation  to  the  geophysical  results.  The  geo- 
physical profile  data  revealed  that  a  highly  con- 
ductive ground-water  plume  of  about  500  meters 
width  had  migrated  over  1.5  miles  downgradient 
form  its  source,  apparently  along  alluvial  channels 
of  very  permeable  gravel  and  sand.  OV A/gas 
chromatography  determinations  showed  that  ben- 
zene was  present  and  suggested  that  the  hydrocar- 
bon component  had  followed  very  closely  the 
electrolyte-rich  ground-water  component.  The 
greatest  hydrocarbon  concentrations  were  meas- 
ured at  the  greatest  conductivity  values  and  were 
detected  as  far  as  the  extreme  edges  of  the  conduc- 
tive plume.  Using  these  results,  additional  surveys 
and  monitoring  well  were  being  installed  to  pro- 
vide  a   more   detailed   spatial   representation   and 


191 


Field  7— RESOURCES  DATA 
Group  7A — Network  Design 


chemical  analysis  of  the  system.  (See  also  W88- 

09 1 29)  (Friedmann-PTT) 

W88-09178 


TWO  CASE  HISTORIES  ON  THE  DESIGN 
AND  PUMP  TESTING  OF  INDIVIDUAL 
AQUIFERS  WITH  DUAL  COMPLETED 
WELLS, 

Blatchley  Associates,  Inc.,  Denver,  CO. 
J.  L.  Jehn. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  428-433,  10  fig. 

Descriptors:  'Test  wells,  'Packer  pump,  'Aquifer 
management,  'Well  hydraulics,  'Pumping  tests, 
'Monitoring,  Case  studies,  Boreholes,  Aquifer  test- 
ing. 

These  two  case  histories  describe  the  testing  of 
individual  aquifers  with  dual-completed  wells  and 
the  utilization  of  a  packer-pump  system  that  al- 
lowed the  isolation  and  monitoring  of  the  aquifer 
not  being  pumped.  While  these  two  case  histories 
are  similar  in  the  sense  that  multiple  aquifers  were 
individually  tested  with  a  packer-pump  system  in 
dual-completed  wells,  they  are  dissimilar  because 
the  first  case  study  involved  the  testing  from  exist- 
ing exploration  holes  while  the  second  case  study 
included  the  design  of  the  test  wells  and  observa- 
tion hole  clusters  for  that  specific  testing  program. 
The  comparison  of  the  two  case  histories  indicates 
that  the  pneumatic  packer-pump  system  appears  to 
be  extremely  flexible  and  adaptable  to  both  open 
small-diameter,  exploration-type  holes  not  specifi- 
cally designed  for  individual  aquifer  testing  and 
also  to  wells  more  specifically  designed  for  that 
type  of  testing.  One  of  the  drawbacks  in  multiple 
aquifer  testing  is  that  unless  the  individual  aquifers 
are  fairly  similar  in  their  capabilities  (within  a 
specified  range  of  yield),  more  than  one  size  of 
pump  will  have  to  be  provided  and  adapted  to  the 
pneumatic  packer  system.  It  was  felt,  however, 
that  this  system  can  be  adapted  to  multiple  aquifer 
situations  where  more  than  two  aquifers  exist  and  a 
string  of  pneumatic  packers  separating  and  moni- 
toring of  all  individual  aquifers  can  be  achieved. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09179 


UNIFORM  METHODS  FOR  EXPOSURE  RE- 
GIMES IN  AQUATIC  TOXICOLOGY  EXPERI- 
MENTS WITH  CHEMICALLY  DISPERSED 
OILS, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09186 


TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT  FOR  GROUND-WATER  MONI- 
TORING SYSTEMS, 

Environmental    Protection    Agency,    Washington, 
DC.  Office  of  Waste  Programs  Enforcement. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-09284 


INSTALLATION  OF  MULTI-LEVEL  MONI- 
TORING WELLS  IN  A  FRACTURED  ROCK 
MEDIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 
PA 

M.  N.  Gallagher,  A.  Leitzinger,  and  K.  Mcintosh. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.    1986.  p  27-40.  8  fig,   1   tab,   15  ref. 

Descriptors:  'Monitoring,  'Network  design, 
•Drilling,  'Lockport  Formation,  'Monitoring 
wells,  'Groundwater  monitoring,  Aquifers,  Perme- 
ability coefficient.  Hydraulic  conductivity.  Statisti- 
cal methods,  Data  interpretation.  Groundwater, 
Aquifer  characteristics,  New  York,  Bedrock,  Sim- 
ulation, Grouting 

Drilling  procedures  were  developed  for  the  instal- 
lation of  clustered   monitoring  wells  in   a   multi- 


layered  fractured  rock  aquifer  to  identify  and  iso- 
late the  primary  water-bearing  fractures.  The  pro- 
gram included  the  installation  of  over  150  wells  in 
the  Lockport  Formation,  Niagara  Falls,  New 
York.  This  program  includes  rock  coring,  reaming, 
grouting  of  double  well  casings,  hydrotesting, 
packer  testing,  and  well  development.  The  bed- 
rock is  composed  of  150  feet  of  dolomite  which 
has  seven  water-bearing  fractures.  Monitoring 
wells  are  cored  sequentially  from  shallowest  to 
deepest.  Grouted-in-place  carbon  steel  casings  are 
used  to  isolate  each  water-bearing  zone  and  pre- 
vent cross-contamination.  Grout  seals  are  com- 
posed of  a  mixture  of  cement/bentonite  and  set- 
time  accelerator  in  a  mixture  which  provides  suffi- 
cient compressive  strength  and  shrinkage  proper- 
ties. Grout  seals  are  hydrotested  to  a  permeability 
of  0.00001  cm/sec.  Water-bearing  fractures  are 
identified  by  drill  water  loss,  visual  core  observa- 
tions or  single  packer  test.  Wells  with  a  permeabil- 
ity of  less  than  0.0001  cm/sec  are  not  considered 
water-bearing.  Well  clusters  require  approximately 
30  days  to  complete  and  to  25,000  gallons  of  drill 
water  is  lost.  Well  development  included  pumping 
until  clear  or  until  three  wells  volumes  were  re- 
moved, whichever  was  greater.  Simulating  well 
development  using  Random-Walk  indicates  that 
after  waiting  7  days  after  well  cluster  completion, 
all  drilling  fluid  is  beyond  the  influence  of  the  well 
during  development.  Based  on  8  quarters  of  chem- 
istry and  water  level  data,  these  drilling  proce- 
dures have  effectively  identified  and  isolated  the 
water-bearing  zones  in  the  bedrock.  Inconsisten- 
cies related  to  drilling  have  been  identified  in  the 
database.  Wells  with  inconsistencies  have  been  re- 
moved from  the  monitoring  program.  Additional 
protocols  being  investigated  include  grout  bond 
determination  and  long-term  maintenance.  (See 
also  W88-09283)  (Author's  abstract) 
W88-09286 


ARE  HUMID  AREA  MONITORING  CON- 
CEPTS APPLICABLE  TO  ARID  LANDS, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

K.  D.  Schmidt. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well    Association, 

Dublin,  OH.  1986.  p  41-50.  7  ref. 

Descriptors:  'Arid  lands,  'Monitoring  wells, 
'Groundwater  monitoring,  'Groundwater  pollu- 
tion, 'Monitoring,  Groundwater  recharge,  Aquifer 
characteristics,  Irrigation-return  flow,  Confining 
beds,  Groundwater  management,  Seasonal  varia- 
tion, Aquifers,  Rainfall,  Groundwater,  Standards. 

Many  of  the  guidelines  for  monitoring  groundwat- 
er quality  have  been  developed  based  on  experi- 
ences in  humid  areas  of  the  eastern  U.S.  Attempts 
are  now  being  made  to  apply  many  of  these  guide- 
lines at  a  number  of  sites  in  the  southwest.  Many 
pollution  sites  in  the  southwest  are  underlain  by 
alluvial  aquifers  in  arid  settings.  Commonly,  the 
alluvium  is  thousands  of  feet  thick.  Depth  to  water 
often  exceeds  one  hundred  feet,  and  there  are  large 
seasonal  and  long-term  water-level  fluctuations. 
Precipitation  often  averages  less  than  twelve 
inches  per  year,  and  there  is  usually  a  lack  of  direct 
recharge  from  this  source.  Instead,  most  recharge 
is  associated  with  man's  activities,  such  as  irriga- 
tion. The  layered  nature  of  the  alluvium  plays  a 
key  part  in  pollutant  movement.  Coarse-grained 
alluvial  strata,  particularly  stream  channel  deposits, 
frequently  serve  as  conduits  for  the  relatively  rapid 
transport  of  pollutants  through  the  aquifer.  Plumes 
in  the  southwest  are  often  large,  comprising  thou- 
sands or  tens  of  thousands  of  acre-feet  of  water. 
This  complicates  monitoring  because  of  the  large 
volume  of  groundwater  that  must  be  defined.  The 
relatively  great  depth  to  water  in  arid  lands  man- 
dates the  use  of  certain  drilling  and  sampling  meth- 
ods. In  addition,  the  large  water-level  fluctuations 
make  it  difficult  to  monitor  the  groundwater  near 
the  water  table.  Fine-grained  strata  often  act  as 
confining  beds  between  the  permeable  strata,  and 
vertical  permeability  becomes  a  key  factor  in  eval- 
uating the  threat  of  a  source  to  deeper  public- 
supply  wells.  A  substantial  amount  of  experience 
has  been  gained  at  hundreds  of  monitoring  sites  in 
arid  lands  in  recent  years.  This  experience  indicates 


that  many  of  the  guidelines  proposed  by  humid 
area  investigators  are  inapplicable  at  many  sites  in 
the  arid  southwest.  (See  also  W88-09283)  (Author's 
abstract) 
W88-09287 


EVOLUTION  AND  ADEQUACY  OF  GROUND 
WATER  MONITORING  NETWORKS  AT  HAZ- 
ARDOUS WASTE  DISPOSAL  FACILITIES  IN 
ILLINOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
B.  L.  Herzog,  B.  R.  Hensel,  E.  Mehnert,  J.  R. 
Miller,  and  T.  M.  Johnson. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  98-119.  10  fig,  append. 

Descriptors:  'Hazardous  wastes,  'Landfills, 
'Waste  disposal,  'Monitoring  wells,  'Network 
design,  'Groundwater  monitoring,  Design  criteria, 
Groundwater  management,  Geohydrology,  Geo- 
physics, Model  studies,  Illinois,  Tanks,  Optimiza- 
tion, Land  application,  Aquifers,  Hydrology, 
Groundwater. 

A  study  was  recently  conducted  of  ten  hazardous- 
waste  facilities  in  Illinois  to  determine  the  evolu- 
tion and  current  adequacy  of  their  monitoring  net- 
works. The  facilities  included  landfills,  surface  im- 
poundments, land  application  sites,  and  under- 
ground tank  storage  facilities.  The  study  disclosed 
that  the  original  design  for  the  monitoring  network 
at  each  of  the  ten  sites  was  inadequate.  In  one  case, 
a  large  landfill,  the  network  consisted  of  only  three 
monitoring  wells,  all  of  which  later  proved  to  be 
upgradient  of  the  facility  and,  in  addition,  were 
finished  in  shallow  sand  lenses  that  were  typically 
dry.  Over  the  years,  monitoring  networks  at  each 
facility  have  improved  to  the  point  where  most 
monitoring  wells  now  appear  to  be  located  in  the 
correct  geologic  units  corresponding  to  the  most 
probable  flow  path  for  contaminants.  Several  mon- 
itoring wells  from  earlier  network  designs  have 
had  to  be  replaced  at  some  sites  due  to  improper 
location  or  well  construction  techniques.  Although 
the  monitoring  systems  at  these  sites  have  all  been 
refined  within  the  past  three  years,  only  one  of  the 
facilities  used  geophysical  techniques,  and  only 
two  used  computer  models  to  aid  in  the  design  of 
their  groundwater  monitoring  networks.  Several 
recommendations  have  resulted  from  this  study:  (1) 
thorough  hydrogeologic  studies  are  necessary 
before  an  adequate  monitoring  program  can  be 
established,  (2)  the  design  of  a  monitoring  network 
should  not  be  determined  a  priori,  rather  it  should 
reflect  information  gathered  in  hydrogelogic  stud- 
ies as  well  as  any  changes  that  may  occur  during 
the  life  of  the  facility,  (3)  regulations  for  the  design 
of  groundwater  monitoring  programs  should  allow 
for  each  site  to  be  considered  individually,  and  (4) 
additional  techniques,  such  as  groundwater  model- 
ing and  geophysical  methods,  should  be  used 
where  possible  to  assist  in  network  design.  (See 
also  W88-09283)  (Author's  abstract) 
W88-09292 


DESIGN  OF  A  MONITORING  NETWORK  TO 
DETECT  THE  EFFECTS  OF  LAND  USE  ON 
GROUND  WATER  QUALITY  AND  DESCRIBE 
THE  CONTAMINANT  FLOW  SYSTEM  IN  THE 
PIEDMONT  OF  NORTH  CAROLINA, 
Geological  Survey,  Raleigh,  NC.  Water  Resources 
Div. 

D.  A.  Harned. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  120-137.  4  fig,  14  ref. 

Descriptors:  'North  Carolina,  'Piedmont,  'Moni- 
toring wells,  'Network  design,  'Groundwater 
monitoring,  'Path  of  pollutants,  'Water  quality, 
'Geohydrology,  Hydrology,  Aquifers,  Ground- 
water management.  Solute  transport,  Design  crite- 
ria, Geologic  fractures,  Regolith,  Land  use, 
Streams,  Groundwater. 
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rhe  U.S.  Geological  Survey  is  investigating  the 
•elation  of  groundwater  quality  and  land  use  in  the 
:ombined  regolith  and  fractured  rock  groundwater 
system  of  the  North  Carolina  Piedmont.  The  study 
provides  a  description  of  the  flow  system,  review 
jf  available  data,  and  hypothesis  formulation  used 
:o  determine  a  water-quality  monitoring  network 
lesign  for  detailed  study  of  selected  areas.  There 
ire  two  principal  hypotheses  to  be  tested  during 
the  study:  (1)  the  amount  and  type  of  groundwater 
:ontamination  in  the  system  can  be  related  to  land 
use,  and  (2)  the  transition  zone  between  bedrock 
and  regolith,  when  present,  serves  as  a  primary 
transmitter  of  groundwater  and  dissolved  contami- 
nants. The  water-quality  monitoring  network 
iesign  covers  basins  with  five  land  uses  in  North 
Carolina.  Monitoring  of  basins  containing  old  in- 
dustrial, new  industrial,  downtown  urban,  residen- 
tial in  Mecklenburg  County,  and  agricultural  land 
uses  in  Guilford  County,  will  help  define  the  rela- 
tion of  groundwater  quality  to  land  use.  Water 
samples  will  be  collected  from  a  network  of  wells 
augered  into  the  top  of  the  saturated  zone.  Sam- 
pling wells  open  to  different  depths  in  the  regolith 
and  fractured  rock  system  will  help  test  the  hy- 
pothesis that  the  transition  zone  is  a  primary  trans- 
mitter of  contaminated  groundwater.  Sampling  of 
streams  during  base  flow  will  accompany  sampling 
of  wells.  (See  also  W88-09283)  (Author's  abstract) 
W88-09293 


USE  OF  PRESSURE  DIFFERENTIAL  MEAS- 
UREMENTS TO  MAP  CHEMICAL-QUALITY 
VARIATIONS  IN  A  VARIABLE-DENSITY 
GROUND  WATER  SYSTEM, 

Kansas  State  Geological  Survey,  Lawrence. 
P.  A.  Macfarlane,  M.  W.  Kemblowski,  G.  V. 
Costanzo,  and  J.  Sadeghipour. 
IN:  Proceedings  of  the  Sixth  National  Symposium 
and    Exposition    on     Aquifer    Restoration     and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,    1986.    National   Water   Well   Association, 
Dublin,  OH.  1986.  p  138-150.  11  fig,  15  ref.  U.S. 
Department  of  the  Interior,  Bureau  of  Reclama- 
tion, Office  of  Water  Research  Agreement  14-08- 
8001-G-1066. 

Descriptors:  *Differential  pressure  measurement, 
•Analytical  methods,  'Path  of  pollutants, 
•Groundwater  pollution,  *Saline  water  intrusion, 
•Surface-groundwater  relations,  •Saline-freshwa- 
ter interfaces,  *Geohydrology,  Hydrology, 
Aquifers,  Hydrodynamics,  Monitoring  wells, 
Solute  transport,  Groundwater,  Spatial  distribu- 
tion, Temporal  distribution,  Water  quality. 

Frequent  monitoring  of  saltwater  intrusion  areas  is 
required  to  manage  the  extent  of  contamination. 
Differential  pressure  measurements  in  continuously 
screened  wells  can  be  used  to  map  spatial  and 
temporal  groundwater  chemical-quality  variations 
in  these  affected  stream/aquifer  systems  and  to 
complement  other  hydrologic  data  such  as  stream- 
flow,  groundwater  levels,  and  bottom-hole  pres- 
sures. This  technique  is  being  used  to  monitor 
saltwater  intrusion  in  a  stream/aquifer  system  in 
central  Kansas.  Fresh  and  saline  groundwaters  are 
separated  by  a  sharp  interface  or  transition  zone 
depending  on  the  local  hydrodynamic  conditions. 
The  position  of  the  sharp  interface  or  transition 
zone  varies  with  river  stage.  Groundwater  sample 
densities  range  from  67.58  lb/cu  ft  (1.083  gm/cu 
cm;  which  is  equivalent  to  120,000  ppm  TDS)  to 
62.37  lb/cu  ft  (1.000  gm/cu  cm;  which  is  equiva- 
lent to  less  than  600  ppm  TDS).  Pressure  differen- 
tials are  measured  at  3-ft  intervals  from  the  bottom 
of  the  aquifer  to  the  water  table  in  a  network  of 
continuously  screened  wells  and  are  used  to  calcu- 
late the  average  groundwater  density  of  the  meas- 
urement interval.  A  smooth  curve  drawn  through 
the  points  shows  the  variation  of  groundwater 
density  with  depth  in  the  alluvial  aquifer.  The 
calculated  densities  closely  agree  with  densities  of 
groundwater  samples  taken  from  piezometers 
screened  at  various  levels  in  the  alluvial  aquifer. 
The  distributions  of  total  dissolved  solids  or  chlo- 
ride concentrations  can  be  inferred  knowing  the 
exact  relationship  between  density  and  these  pa- 
rameters. (See  also  W88-09283)  (Author's  abstract) 
W88-09294 


APPLYING  THREE  DIMENSIONAL  GROUND 
WATER  MODELING  TO  MONITORING  NET- 
WORK DESIGN:  A  CASE  HISTORY, 

Camp,  Dresser  and  McKee,  Inc.,  Detroit,  ML 
J.  H.  Schroeter,  D.  N.  Day,  P.  Goudreault,  and  M. 
J.  TenBroek. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  151-167.  7  fig. 

Descriptors:  'Model  studies,  'Hazardous  materials, 
•Groundwater  monitoring,  *Network  design, 
•Monitoring  wells,  *Chlorinated  hydrocarbons, 
•Path  of  pollutants,  Organic  compounds,  Minneso- 
ta, Geohydrology,  Hydrology,  Aquifers,  Design 
criteria,  Spatial  distribution,  Water  pollution 
sources,  Plumes,  Trichloroethylene,  Groundwater. 

Groundwater  modeling  can  serve  as  a  valuable 
interpretive  tool  in  the  design  of  monitoring  net- 
works. This  paper  is  a  case  history  of  such  an 
application  at  New  Brighton  and  Arden  Hills,  Min- 
nesota where  the  local  and  regional  groundwater 
systems  are  contaminated  by  volatile  organic  com- 
pounds (VOCs),  primarily  1,1,2-trichloroethylene 
(TCE).  Within  an  approximately  30  square  mile 
area,  a  preliminary  EPA  study  inventoried  more 
than  400  potential  sources  that  may  have  contribut- 
ed to  the  observed  groundwater  contamination. 
The  objectives  of  the  Phase  I  remedial  investiga- 
tion included  defining  the  horizontal  and  vertical 
extent  of  the  contaminant  plume  and  providing  a 
preliminary  identification  of  significant  sources  of 
contamination  within  the  study  area.  (See  also 
W88-09283)  (Author's  abstract) 
W88-09295 


UNDERGROUND  STORAGE  TANK  MONI- 
TORING IN  CALIFORNIA:  AN  EVALUATION 
OF  RECENT  LEGISLATION, 

Kleinfelder  (J.H.)  and  Associates,  Walnut  Creek, 

CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-09297 


EXPECTING  THE  UNEXPECTED, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

W.  A.  Pettyjohn,  D.  J.  Hagen,  R.  Ross,  and  A.  W. 
Hounslow. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  196-215.  11  fig,  6  ref. 

Descriptors:  'Nitrates,  'Sampling,  'Variability, 
'Groundwater  monitoring,  'Soil  contamination, 
'Water  quality,  'Monitoring  wells,  'Hydrology, 
'Geohydrology,  Water  pollution  control,  Vadose 
zone,  Oklahoma,  State  jurisdiction,  Soil  water. 
Water  chemistry,  Spatial  distribution,  Aquifers, 
Groundwater. 

A  groundwater  quality  study  in  north-central 
Oklahoma  (Stillwater)  is  described  as  an  example 
of  variable  sampling  results.  The  study  collects 
data  from  21  shallow  wells  that  lie  in  an  area  of 
only  about  7000  square  feet.  The  wells  tap  an 
alluvium-weathered  shale  hydrologic  unit  that  con- 
sists largely  of  silt  and  clay.  The  water  level  ranges 
between  about  5.5  and  11.5  feet  below  land  sur- 
face. Of  the  21  wells,  no  two  have  ever  had  the 
same  chemical  quality  and  only  rarely  were  the 
water  levels  the  same  during  the  nine  months  of 
monitoring.  On  a  scale  of  months,  there  is  little  or 
no  relation  between  water  level  and  concentration 
in  a  single  well.  Nitrate  concentrations  can  in- 
crease fourfold  within  two  days  following  a  rain 
and  decrease  to  less  than  half  the  pre-rain  concen- 
tration within  another  48  hours.  One  normally 
would  not  expect  such  rapid  changes  in  ground- 
water quality,  particularly  when  the  soil-moisture 
content  is  far  below  field  capacity.  Neither  would 
one  expect  such  a  wide  range  in  chemical  constitu- 
ents within  only  a  few  inches  vertically  and  a  few 
tens  of  feet  laterally.  The  impact  on  groundwater 
monitoring  is  discussed.  (See  also  W88-09283)  (Au- 
thor's abstract) 


W88-09298 


SUB-LINER  GROUND  WATER  MONITORING 
AT  A  LARGE  LINED  LANDFILL, 

Golder  Associates,  Mississauga  (Ontario). 

K.  S.  King,  S.  Feenstra,  D.  W.  Reades,  and  A. 

Bacopoulos. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  247-259.  6  fig. 

Descriptors:  'Linings,  'Landfills,  'Groundwater 
monitoring,  'Monitoring  wells,  'Waste  disposal, 
'Groundwater  pollution,  Aquifers,  Hydrology, 
Geohydrology,  Sampling  devices,  Groundwater 
management,  Performance  evaluation,  Water  pol- 
lution sources,  Ontario,  Plumes,  Groundwater. 

The  use  of  liners  at  landfill  sites  has  posed  a 
significant  technical  problem  to  the  effective  moni- 
toring of  groundwater  beneath  the  landfill  without 
decreasing  the  integrity  of  the  liner.  At  the  Keele 
Valley  Landfill  site,  north  of  Toronto,  Ontario,  a 
former  245  acre  sand  and  gravel  pit  is  being  lined 
with  a  4  ft  thick  clay  till  liner.  In  addition  to 
groundwater  monitoring  around  the  site,  a  liner 
performance  monitoring  program  was  initiated  to 
ensure  groundwater  protection.  As  part  of  this 
program,  sixty  sub-liner  water  samplers  were  in- 
stalled in  the  aquifer  below  the  66  acre  Stage  1 
area  and  covered  by  the  liner.  The  samplers  were 
grouped  in  six  nests  and  spaced  at  4  ft  vertical 
intervals.  Outlet  tubing  from  the  samplers  runs 
horizontally  beneath  the  liner  along  the  floor  of 
the  pit  and  up  the  pit  side  slope  to  a  monitoring 
building  beside  the  pit  at  the  margin  of  the  landfill. 
The  outlet  tubing  from  the  samplers  does  not  pass 
through  the  liner.  Groundwater  samples  have  been 
collected  since  January  1984  from  tubing  up  to 
1400  ft  in  length  over  an  elevation  change  of 
between  92  ft  and  130  ft.  Two  types  of  commer- 
cially available  samplers  were  used;  a  bladder  type 
and  a  gas-drive  type.  Sampling  results  indicated 
the  presence  of  a  contaminant  plume  attributed  to 
an  unlined  landfill  directly  upgradient  of  the  pres- 
ence site.  The  installation  and  operation  of  the  sub- 
liner  samplers  at  the  Keele  Valley  site  represents  a 
significant  and  innovative  technical  achievement  in 
groundwater  monitoring.  (See  also  W88-09283) 
(Author's  abstract) 
W88-09301 


SCREEN  LENGTH  SELECTION  FOR  USE  IN 
DETECTION  MONITORING  WELL  NET- 
WORKS, 

Giddings  (Todd)  and  Associates,  Inc.,  State  Col- 
lege, PA. 
T.  Giddings. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  316-319.  2  ref. 

Descriptors:  'Screens,  'Groundwater  monitoring, 
'Design  criteria,  'Plumes,  'Monitoring  wells, 
'Design  standards,  'Water  pollution  sources, 
'Network  design,  Economic  aspects,  Aquifers, 
Geohydrology,  Path  of  pollutants,  Costs,  Ground- 
water. 

Detection  monitoring  well  networks  are  designed 
to  give  the  earliest  possible  indication  that  a  waste 
containment  facility  has  failed  to  contain  the  waste. 
Long  screen  lengths  in  monitoring  wells,  because 
they  are  open  to  a  wide  vertical  extent  of  the 
aquifer,  provide  the  greatest  sensitivity  and  the 
most  comprehensive  scope  of  monitoring.  Long 
screen  monitoring  wells  are  also  the  most  economi- 
cal to  construct,  and  also,  in  terms  of  the  analytical 
costs,  are  the  most  economical  to  operate  in  a 
detection  monitoring  well  network.  To  meet  these 
design  objectives,  a  monitoring  well  should  be 
transparent  and  in  complete  hydraulic  commuini- 
cation  with  the  aquifer.  Detection  monitoring 
wells  with  long  screen  lengths  come  the  closest  to 
this  ideal  condition  of  being  transparent  within  the 
aquifer   flow   system.    Detection   monitoring   net- 
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works  are  not  intended  to  define  the  rate  of  move- 
ment or  exact  flow  path  of  the  contaminant.  The 
designer  can  utilize  long  screen  lengths  or  long 
open  bedrock  bore  lengths  to  achieve  a  construc- 
tion of  a  monitoring  well  metwork  that  is  sensitive 
in  terms  of  providing  the  earliest  detection,  com- 
prehensive in  terms  of  monitoring  all  flow  paths, 
and  economical  in  terms  of  construction  costs  and 
analytical  costs.  (See  also  W88-09283)  Alexander- 
PTT) 
W88-09308 


RATIONALE  FOR  SCREEN  LENGTH  SELEC- 
TION AND  PLACEMENT, 

Environmental  Protection  Agency,  Denver,  CO. 
Region  VIII. 
D.  J.  Shosky. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  320-327.  4  ref. 

Descriptors:  *Well  screens,  'Groundwater  moni- 
toring, 'Monitoring  wells,  'Groundwater  manage- 
ment, 'Plumes,  Design  criteria,  Design  standards, 
Groundwater  pollution,  Geohydrology,  Hydrolo- 
gy, Aquifers,  Groundwater  movement,  Hydraulic 
conductivity. 

Considerable  controversy  exists  as  to  what  is  an 
adequate  screen  length  for  a  groundwater  monitor- 
ing well.  An  important  aspect  of  any  groundwater 
contamination  study  is  obtaining  representative 
samples  from  specific  points  within  the  groundwat- 
er flow  system.  The  rationale  involved  in  selecting 
and  placement  of  monitoring  well  screen  length  is 
addressed  and  an  argument  is  presented  for  short 
screen  lengths.  Many  factors  influence  the  length 
of  well  screen  used  in  monitoring  wells,  including 
hydraulic  conductivities  of  underlying  geologic 
units,  the  rate  and  direction  of  groundwater  flow, 
piezometric  surface  charges,  and  contaminant 
characteristics.  Because  all  these  factors  vary  in 
real  monitoring  situtations,  short  well  screen 
lengths  give  a  more  precise  picture.  (See  also  W88- 
09283)  (Alexander-PTT) 
W88-09309 


REVIEW  OF  MATERIALS  USED  IN  MONI- 
TORING AND  MONITORING  WELL  CON- 
STRUCTION, 

Waste  Management,  Inc.,  Oak  Brook,  IL. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-09310 


MONITORING    AND    RECOVERY    OF    FREE 
HYDROCARBONS, 

Engineering  Science,  Cleveland,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09320 


VADOSE  ZONE  MONITORING  FOR  HAZ- 
ARDOUS WASTE  SITES, 

Kaman  Tempo,  Santa  Barbara,  CA. 
L.  G.  Everett,  L.  G.  Wilson,  and  E.  W.  Hoylman. 
Noyes  Data  Corporation,  Park  Ridge,  New  Jersey. 
1984.251  p. 

Descriptors:  'Network  design,  'Groundwater  pol- 
lution, 'Water  quality  control,  'Vadose  water, 
'Monitoring,  'Hazardous  wastes,  Groundwater 
quality,  Disposal  sites,  Waste  disposal,  Landfills, 
Geohydrology. 

A  major  concern  at  all  hazardous  waste  disposal 
sites  -  abandoned,  active,  or  planned  -  is  potential 
pollution  of  the  underlying  groundwater  system. 
Current  federal  regulations  require  both  ground- 
water monitoring  and  vadose  zone  sampling  at 
land  treatment  installations.  This  book  is  a  compen- 
dium of  monitoring  techniques  from  which  the 
user  may  select  a  method  to  develop  a  vadose  zone 
monitoring  program.  More  than  70  different  sam- 
pling and  nonsampling  vadose  zone  monitoring 
techniques  are  described  in  terms  of  their  advan- 
tages and  disadvantages.  Each  of  the  methods  is 
described  according  to  physical,  chemical,  geolog- 
ic,   topographic,    hydrologic,    and    climatic    con- 


straints. The  monitoring  techniques  are  categorized 
for  premonitoring,  active,  and  postclosure  site  as- 
sessments. Waste  disposal  methods  are  categorized 
for  piles,  landfills,  impoundments,  and  land  treat- 
ment. Conceptual  vadose  zone  monitoring  ap- 
proaches are  suggested  for  specific  waste  disposal 
method  categories.  (Lantz-PTT) 
W88-09385 


VARIABILITY  OF  THE  PRECIPITATION 
PROCESS  IN  TIME  AND  SPACE, 

Maryland  Univ.,  College  Park.  Inst,  for  Physical 
Science  and  Technology. 
H.  E.  Landsberg. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  3-9,  3  tab,  26  ref. 

Descriptors:  'Precipitation,  'Spatial  distribution, 
Time,  Variability,  Rain  gages,  Precipitation  rate, 
Snow,  Rain. 

The  spatial  and  temporal  distribution  of  precipita- 
tion as  well  as  its  quantity  is  highly  variable.  The 
coefficient  of  variation  is  a  function  of  total  annual 
amount.  The  smaller  the  total  precipitation,  the 
greater  the  variability.  Sampling  procedures  are 
very  deficient.  The  small  orifices  of  gages  cause 
sizeable  errors.  Differences  in  amounts  collected 
even  by  closely  spaced  gages  can  be  very  large, 
especially  in  summer.  Time  series  of  neighboring 
gages  as  little  as  5  km  apart  may  have  correlations 
<  0.5.  In  rolling  and  mountainous  terrain  differ- 
ences in  single  rain  events  can  be  tremendous.  This 
will  affect  the  dilution  of  aerosols  that  are  washed 
out.  Essential  parameters  are  generally  not  meas- 
ured. Principal  among  these  are  drop  or  flake 
diameters.  These  will  affect  both  the  dilution  of  the 
nuclei  material  and  the  efficiency  of  washout  of 
aerosols.  The  number  and  nature  of  the  cloud 
condensation  nuclei  are  only  observed  in  special 
projects.  Drop  sizes  will  change  during  single  rain 
events,  and  the  washout  process  will  be  strongly 
affected  by  the  duration  of  precipitation  events. 
Very  few  records  exist  of  electrical  charges  on 
precipitation  elements.  These  may  have  a  fairly 
substantial  influence  on  aerosol  collection.  All  of 
these  characteristics  have  an  influence  on  precipi- 
tation chemistry.  They  will  affect  the  choice  of 
sampling  equipment  and  the  sampling  frequency. 
Notable  differences  exist  between  liquid  and  frozen 
precipitation,  and  information  must  be  available 
about  various  forms  of  precipitation  for  proper 
interpretation.  The  chemical  nature  of  the  conden- 
sation nuclei  for  cloud  formation,  ultimately 
ending  up  in  liquid  rain,  is  different  from  the 
freezing  nuclei  involved  in  solid  precipitation.  And 
in  many  instances  rain  may  start  out  as  snow, 
melting  on  its  way  down.  In  all  instances,  what- 
ever chemical  material  is  dissolved  or  suspended  in 
precipitation  is  a  mixture  of  both  the  nuclei  neces- 
sary for  condensation  or  sublimation  and  aerosol 
washed  out  below  the  cloud  level,  and  gases  incor- 
porated into  precipitation  either  in  or  below  the 
cloud.  The  possibility  of  further  chemical  action 
among  various  components  of  advective  and  inter- 
cepted material  makes  it  advisable  to  do  any  analy- 
sis as  promptly  as  possible,  preferably  during  the 
precipitation  event.  (See  also  W88-09387)  (Au- 
thor's abstract) 
W88-09388 


APPLICATIONS  OF  WITHIN-EVENT  PRE- 
CIPITATION CHEMISTRY  MEASUREMENTS, 

Brookhaven  National  Lab.,  Upton,  NY. 
G.  S.  Raynor,  and  J.  V.  Hayes. 
IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  50-60,  9  fig,  12  ref.  DOE 
Contract  No.  DE-AC02-76CH00016  and  EPA 
Contract  No.  EPA-DX-0533. 

Descriptors:  'Water  analysis,  'Precipitation, 
'Chemical  analysis,  'Sampling,  Pollutant  identifi- 
cation, Rain,  Rainfall  rate,  Water  pollution 
sources,  Meteorology,  Chemistry  of  precipitation. 


Chemical  measurements  from  hourly  sequential 
precipitation  samples  and  simultaneous  meteoro- 
logical measurements  and  observations  were  ana- 
lyzed  to  discover  relationships  between  chemical 
species,  to  infer  atmospheric  mechanisms,  to  relate 
precipitation  chemistry  to  meteorological  event! 
and  conditions,  and  identify  probable  pollutanl 
source  regions.  Analytical  methods  that  can  be 
applied  to  short-period  samples,  but  usually  not  tc 
event,  weekly,  or  monthly  samples,  are  described 
and  illustrated.  Changes  in  concentrations  of  chem- 
ical species  during  precipitation  events  can  be  doc- 
umented and  used  to  infer  atmospheric  processes 
These  changes  can  be  related  also  to  meteorologi- 
cal conditions  such  as  changes  in  rainfall  rate  and 
wind  direction  or  to  frontal  passages.  Source  direc- 
tions and  probable  source  regions  can  be  located 
by  wind  direction  and  trajectory  analyses.  Means 
of  many  samples  taken  under  similar  conditions 
can  document  relationships  between  meteorologi- 
cal conditions,  concentrations  in  precipitation,  and 
amounts  of  wet  deposition.  (See  also  W88-09387) 
(Author's  abstract) 
W88-09393 


DATA  COMPARABILITY:  AN  OBJECTIVE 
FOR  PRECIPITATION  CHEMISTRY  MONI- 
TORING, 

Southern  Co.  Services,  Inc.,  Birmingham,  AL. 
J.  J.  Jansen. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  61-71,  1  fig,  7  ref. 

Descriptors:  'Water  analysis,  'Data  interpretation, 
'Chemistry  of  precipitation,  'Monitoring,  'Acid 
rain,  Comparison  studies,  Precipitation. 

Data  comparability  is  a  stated  or  implied  goal  of  a 
number  of  networks  (for  example,  the  Utility  Acid 
Precipitation  Study  Program  (UAPSP)).  This  con- 
cept is  important  if  a  research  objective  such  as  the 
national  objective  on  precipitation  chemistry  moni- 
toring is  to  be  met  using  the  combination  of  all  the 
existing  precipitation  chemistry  monitoring  net- 
works in  North  America.  An  analysis  of  the  defini- 
tion of  data  comparability  shows  that  two  steps  are 
involved  in  establishing  data  comparability  of  two 
data  sets:  (1)  to  judge  the  adequacy  of  the  data  sets 
toward  accomplishing  the  objective;  and  (2)  to 
determine  the  uncertainty  of  each  data  set  and  that 
of  the  combined  data  set.  Two  methods  are  de- 
scribed to  improve  data  comparability.  The  two 
methods  can  be  represented  by:  (1)  the  responsibil- 
ities of  the  data  gatherer;  and  (2)  the  responsibil- 
ities of  the  data  analyst.  In  applying  these  methods 
toward  meeting  an  example  objective,  it  is  shown 
that  implementing  and  reporting  quality  control/ 
quality  assurance  on  the  part  of  the  data  gatherers 
(that  is,  network  operators)  is  the  key  stumbling 
block  in  the  data  analyst's  attempts  to  determine 
the  degree  of  data  comparability.  The  UAPSP 
network  is  described,  and  the  efforts  to  improve 
data  comparability  are  discussed.  The  UAPSP  has 
implemented  both  internal  quality  control  and  in- 
dependent quality  assurance  to  meet  its  responsibil- 
ities as  a  data  gatherer.  The  UAPSP  also  spon- 
sored a  workshop  in  August  1982  to  promote 
discussion  of  ways  to  improve  data  comparability 
among  the  networks  in  the  future.  (See  also  W88- 
09387)  (Author's  abstract) 
W88-09394 


SAMPLING,  ANALYTICAL,  AND  QUALITY 
ASSURANCE  PROTOCOLS  FOR  THE  NA- 
TIONAL ATMOSPHERIC  DEPOSITION  PRO- 
GRAM, 

Illinois  State  Water  Survey  Div.,  Champaign. 
M.  E.  Peden. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  72-83,  9  fig,  2  tab,  5  ref. 
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Descriptors:  'Monitoring,  'Sampling,  'Network 
design,  'Acid  rain,  'Water  sampling,  'Water  anal- 
ysis, Precipitation,  Rain,  Regulations,  Water  qual- 
ity control,  Standards,  Hydrogen  ion  concentra- 
tion, Air  pollution. 

The  Increasing  concern  regarding  the  quality  of 
precipitation  falling  on  the  United  States  resulted 
in  the  formation  of  the  National  Atmospheric  Dep- 
osition Program  (NADP)  in  1978.  The  first  phase 
of  the  program,  which  was  the  development  of  a 
nationwide  monitoring  network,  was  organized  in 
July  1978  by  the  North  Central  Region  of  the  State 
Agricultural  Experiment  Stations.  Currently,  90 
sites  across  the  country  are  participating  in  the 
collection  of  wet  and  dry  deposition  samples  that 
are  sent  to  a  Central  Analytical  Laboratory  (CAL) 
located  at  the  Illinois  State  Water  Survey.  Site 
operators  are  required  to  determine  pH  and  specif- 
ic conductance  before  shipping  samples  to  the 
CAL.  Upon  arrival,  samples  are  analyzed  for 
eleven  parameters  that  include  pH  and  specific 
conductance.  To  ensure  reliable  analytical  results 
both  at  the  field  sites  and  at  the  CAL,  a  quality 
assurance  program  has  evolved  that  includes  inter- 
site  comparisons  for  pH  and  specific  conductance, 
computer  verification  of  all  analytical  results,  plus 
the  extensive  use  of  'blind'  samples.  Details  of  the 
internal  controls  used  at  the  CAL  are  documented 
with  supporting  data  from  the  first  three  years  of 
network  operations.  (See  also  W88-09387)  (Au- 
thor's abstract) 
W88-09395 


UPDATING  PROCESS  IN  PRECIPITATION 
QUALITY  NETWORKS, 

Atmospheric    Environment    Service,    Downsview 
(Ontario). 
M.  E.  Still. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  84-90,  2  fig,  1  tab,  2  ref. 

Descriptors:  'Network  design,  'Precipitation, 
'Data  acquisition,  'Acid  rain,  Monitoring,  Chemi- 
cal analysis,  Data  interpretation,  Quality  control. 

With  the  increasing  awareness  of  the  effects  on  the 
environment  of  air  pollution,  the  measurement  of 
the  various  contributing  processes  has  grown  in 
importance.  This  paper  looks  at  the  monitoring  of 
one  of  these  processes,  that  of  wet  deposition 
caused  by  precipitation.  In  the  design  of  a  monitor- 
ing network  measuring  the  quality  of  precipitation, 
there  are  five  general  factors  to  be  considered  for 
data  quality:  network  objectives,  network  design, 
operations,  chemical  and  data  analyses,  data  prod- 
ucts, and  quality  assurance.  A  continuous  evalua- 
tion of  all  aspects  of  the  network  must  be  undertak- 
en to  ensure  the  quality  of  the  data.  The  Canadian 
Network  for  Sampling  Precipitation  is  used  as  an 
example.  (See  also  W88-09387)  (Author's  abstract) 
W88-09396 


MANUAL    OF    GROUND-WATER    QUALITY 
SAMPLING  PROCEDURES, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09401 


PRINCIPLES  OF  ENVIRONMENTAL  SAM- 
PLING. 

Radian  Corp.,  Austin,  TX. 

American  Chemical  Society.   1988.  458  p.  Edited 

by  Lawrence  H.  Keith. 

Descriptors:  'Water  sampling,  'Pollutant  identifi- 
cation, 'Sampling,  'Water  analysis,  'Field  tests, 
'Statistics,  'Errors,  'Monitoring,  Quality  control, 
Biota,  Hazardous  wastes,  Industrial  wastes, 
Sludges,  Solid  wastes,  Preservation,  Organic  com- 
pounds, Inorganic  compounds,  Contamination, 
Groundwater,  Surface  water,  Industrial 
wastewater,  Wastewater  analysis,  Management 
planning. 


The  objective  of  environmental  sampling  is  to  take 
representative  samples  of  a  heterogeneous  and 
changing  locality  in  order  to  analyze  for  constitu- 
ents that  constitute  a  very  tiny  fraction  of  each 
sample  (often  at  or  below  the  parts  per  billion 
level).  The  matrix  is  often  very  complex,  thereby 
facilitating  analytical  interferences  such  as  masking 
and  false  positive  tests.  Other  interferences  can  be 
introduced  during  transport  and  preservation  of 
the  sample.  This  book  aims  to  ensure  consideration 
of  the  many  variables  and  special  techniques  that 
are  needed  to  plan  and  execute  reliable  sampling 
activities.  Chapters  cover  the  following:  overview 
of  the  sampling  process;  sampling  for  tests  of  hy- 
potheses when  data  are  correlated  in  space  and 
time;  nonparametric  geostatistics  for  risk  and  addi- 
tional sampling  assessment;  geostatistical  approach- 
es to  design  and  sampling  regimes;  expert  systems 
as  aids  in  defining  quality  assurance  and  quality 
control  sampling  requirements;  defining  the  accu- 
racy, precision,  and  confidence  limits  of  sample 
data;  defining  control  sites  and  blank  sample  needs; 
assessing  sampling  and  controlling  sample  contami- 
nation; storage  and  preservation  of  environmental 
samples;  evaluating  and  presenting  quality  assur- 
ance sampling  data;  the  impact  of  sampling  varia- 
bility on  planning  and  confidence  levels  in  water 
sampling;  assessment  of  measurement  uncertainty 
(heteroscedastic  error  components);  modern  sam- 
pling equipment;  preservation  techniques  for  or- 
ganic and  inorganic  compounds  in  water  samples; 
sampling  groundwater  monitoring  wells;  sampling 
surface  and  industrial  waters;  groundwater  sam- 
pling; air  quality  sampling;  sampling  for  organic 
compounds;  quantifying  dry  deposition;  quality 
control  in  stationary  source  sampling;  sample  vari- 
ability in  the  biota;  sample  size  in  relation  to  qual- 
ity assurance  and  quality  control;  composite  sam- 
pling for  environmental  monitoring;  preservation 
of  biotic  samples;  sampling  solids,  sludges,  and 
liquid  wastes;  and  special  considerations  in  sam- 
pling and  analysis  of  hazardous  and  industrial 
wastes.  (Cassar-PTT) 
W88-09415 


OVERVIEW   OF  THE  SAMPLING   PROCESS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
For  primary  bibliographic  entry  see  Field  7B. 
W8  8-094 16 


DEFINING  CONTROL  SITES  AND  BLANK 
SAMPLE  NEEDS, 

Environmental    Monitoring    Systems    Lab.,    Las 
Vegas,  NV. 
S.  C.  Black. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  109-1 17,  9  ref. 

Descriptors:  'Pollutant  identification,  'Sampling, 
•Water  sampling,  'Water  analysis,  'Network 
design,  'Experimental  design,  Blanks,  Contamina- 
tion, Sample  preparation,  Baseline  studies,  Statisti- 
cal analysis,  Calibration. 

Controls  and  blanks  are  essential  for  experimental 
studies.  A  blank  refers  to  an  analytical  procedure, 
whereas  a  control  relates  to  a  specific  type  of 
sample,  that  of  the  environment  or  of  a  population, 
against  which  the  results  of  a  procedure  are 
judged.  Types  of  blanks  and  their  uses  are  as 
follows:  (1)  field  blank-estimates  incidental  or  ac- 
cidental contamination  of  sample  during  collection; 
(2)  transport  blank-estimates  sample  contamina- 
tion from  the  container  and  preservative  used  in 
transport  and  storage;  (3)  sample  preparation 
blank-compensates  for  stirring,  mixing,  blending, 
or  subsampling;  (4)  matrix  blank-determines  pres- 
ence of  analyte  in  matrix  when  the  sample  matrix  is 
not  distilled  and  deionized  water;  and  (5)  reagent 
blank-usually  distilled  and  deionized  water.  Con- 
trol samples  are  of  two  types:  those  used  in  quality 
control  (laboratory  control  standard  and  matrix 
control)  and  those  used  to  determine  whether  or 
not  a  factor  of  interest  is  present  in  a  population 
under  study  but  not  in  the  control  (local  control 
site,  area  control  site,  national  controls,  and  back- 
ground sites).  (See  also  W88-09415)  (Cassar-PTT) 
W88-09417 


COMPOSITE  SAMPLING  FOR  ENVIRON- 
MENTAL MONITORING, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 

F.  C.  Garner,  M.  A.  Stapanian,  and  L.  R.  Williams. 
IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  363-374,  1  tab,  17 
ref. 

Descriptors:  'Pollutant  identification,  'Sampling, 
'Water  sampling,  'Water  analysis,  'Biological 
samples,  Composite  sampling,  Monitoring. 

Guidance  for  selecting  a  plan  to  composite  envi- 
ronmental or  biological  samples  is  provided  in  the 
form  of  models,  equations,  tables  and  criteria. 
Composite  sampling  procedures  can  increase  sensi- 
tivity, reduce  sampling  variance,  and  dramatically 
reduce  analytical  costs,  depending  on  the  exact 
nature  of  the  samples,  the  analytical  method,  and 
the  objectives  of  the  study.  The  process  of  taking 
random  grab  samples  and  individually  analyzing 
each  sample  for  elements,  compounds,  and  orga- 
nisms of  concern  is  very  common  in  environmen- 
tal, biological,  and  other  monitoring  programs. 
However,  the  process  of  combining  aliquots  from 
separate  samples  and  analyzing  this  pooled  sample 
is  sometimes  beneficial.  The  researcher  must  con- 
sider detection  limits,  probability  of  analytic  occur- 
rence, criterion  level,  sample  size,  aliquot  size, 
analyte  stability,  the  number  of  samples,  analysis 
cost,  sampling  cost,  monetary  resources,  biological 
interactions,  chemical  interactions,  and  other  fac- 
tors in  order  to  make  a  wise  decision  of  whether  to 
composite  or  not,  and  how  many  sample  aliquots 
to  composite.  (See  also  W88-09415)  (Author's  ab- 
stract) 
W88-09429 


RELATIONS  OF  SAMPLING  DESIGN  TO  AN- 
ALYTICAL PRECISION  ESTIMATES, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09432 


DEVELOPING  A  STANDARDIZED  SYSTEM 
FOR  ENVIRONMENTAL  ASSESSMENTS, 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 

NH. 

J.  B.  Wathen,  M.  J.  Gallen,  and  T.  C.  Shevenell. 

IN:   Proceedings  of  the  Fourth  Annual   Eastern 

Regional  Ground  Water  Conference.  Dublin,  OH. 

1987.  p  545-558,  3  fig,  4  tab,  3  ref. 

Descriptors:  'Groundwater  pollution,  'Liability, 
'Public  health,  'Environmental  impact  statement, 
Evaluation,  Environmental  effects,  Water  pollu- 
tion effects,  Water  law,  Legal  aspects,  Correlation 
analysis. 

Potential  exposure  to  financial  liability  for  the  re- 
mediation of  groundwater  contamination  has  been 
of  concern  in  recent  years  to  financial  institutions, 
property  owners,  and  potential  purchasers  of  real 
estate.  This  potential  exposure  has  been  addressed 
in  many  instances  by  the  performance  of  environ- 
mental site  assessments  of  properties,  which  have 
included  groundwater  sampling  and  analysis  for 
the  presence  of  contamination.  The  wide  range  of 
approaches  to  environmental  assessments  and  the 
disparity  of  conclusions  drawn  by  environmental 
professionals,  suggest  the  need  for  a  standardized 
system  to  rate  the  severity  of  detected  groundwat- 
er contamination.  Two  hundred  sixty  sites  in  the 
northern  New  England  area  were  examined.  In 
instances  where  groundwater  contamination  was 
detected,  the  sites  were  ranked  subjectively  for 
severity.  These  rankings  were  then  compared  with 
the  semi-quantitative  ranking  obtained  from  the 
application  of  a  standardized  system  for  evaluating 
waste-disposal  sites  proposed  by  Harry  LeGrand 
and  by  two  versions  of  the  method  used  by  the 
U.S.  EPA  to  rate  the  impact  of  surface  impound- 
ments on  groundwater  quality.  This  comparison 
illustrates  the  benefits  and  limitations  of  such  a 
standardized  system,  and  provides  a  first  step  in  the 
development  of  a  ranking  system  that  can  be  ap- 
plied to  properties  where  groundwater  contamina- 
tion has  been  identified.  (See  also  W88-09477)  (Au- 
thor's abstract) 
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W88-09507 


USE  OF  REMOTE  SENSING,  GEOPHYSICAL 
AND  SOIL  GAS  TECHNIQUES  TO  LOCATE 
MONITORING  WELLS  AT  HAZARDOUS 
WASTES  SITES  IN  NEW  HAMPSHIRE, 

New  Hampshire  Dept.  of  Environmental  Services, 

Concord. 

J.  M.  Regan,  M.  S.  Robinette,  and  T.  R.  Beaulieu. 

IN:   Proceedings  of  the   Fourth   Annual   Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July   14-16,  1987.  National  Water  Well 

Association,  Dublin,  OH.   1987.  p  577-591,  9  fig. 

Descriptors:  'Groundwater  pollution,  'Remote 
sensing,  'Groundwater  movement,  'Path  of  pollut- 
ants, Test  wells,  Geohydrology,  Waste  dumps, 
Geophysics,  Mapping,  Bedrock,  Seismology, 
Water  quality,  New  Hampshire,  Landfills,  Hazard- 
ous wastes. 

Since  1983  the  Hydrogeological  Investigation  Unit 
of  the  New  Hampshire  Water  Supply  and  Pollu- 
tion Control  Division  has  been  conducting  hydro- 
geological  investigations  at  selected  hazardous 
waste  sites  in  New  Hampshire.  During  the  course 
of  these  investigations,  numerous  groundwater 
monitoring  wells  have  been  installed.  The  budget- 
ary constraints  of  each  project  have  made  it  neces- 
sary to  limit  the  number  of  groundwater  monitor- 
ing wells  at  each  site.  This  paper  discusses  several 
techniques  which  were  used  to  provide  a  rationale 
in  designing  and  locating  each  monitoring  well  in  a 
cost-effective  and  technically  justifiable  manner. 
This  paper  outlines  a  systematic  technical  ap- 
proach to  locating  monitoring  wells  which  in- 
cludes three  distinct  phases:  (1)  fracture  trace  anal- 
ysis; (2)  geophysical  surveys;  and  (3)  soil  gas  re- 
connaissance prior  to  final  site  selections.  The  frac- 
ture trace  analysis  includes:  (1)  photointerpretation 
and  analysis  of  lineament  trends;  (2)  field  mapping 
of  bedrock  fractures  and  joints;  and  (3)  evaluation 
of  lineaments  and  fracture  patterns  with  respect  to 
the  regional  structural  geology  in  order  to  evaluate 
potential  pathways  of  groundwater  movement  in 
bedrock.  The  geophysical  surveys  include  seismic 
refraction,  electromagnetic  methods,  electrical  re- 
sistivity, magnetometry  and  gravity  to  assess  strati- 
graphic  and  water  quality  variations.  Soil  gas  re- 
connaissance is  a  field  technique  which  provides 
environmental  chemistry  information  useful  in  lo- 
cating the  monitoring  wells.  The  paper  presents 
several  examples  where  these  techniques  have  been 
successfully  used  in  a  variety  of  hydrogeological 
settings.  (See  also  W88-09477)  (Author's  abstract) 
W88-09509 


HIGH  FREQUENCY  PERCUSSION-DRIVEN 
MICRO-WELLS  IMPROVE  EFFICIENCY  OF 
CONTAMINANT  PLUME  DEFINITION, 

Pine  and  Swallow  Associates,  Acton,  MA. 

R.  M.  Cadwgan,  and  J.  C.  Swallow. 

IN:   Proceedings  of  the   Fourth   Annual   Eastern 

Regional  Ground  Water  Conference.  Burlington, 

Vermont.  July  14-16,   1987.  National  Water  Well 

Association,  Dublin,  OH.  1987.  p  749-757,  3  fig,  1 

tab,  2  ref. 

Descriptors:  'Drilling,  'Wells,  'Groundwater 
pollution, 'Pollutant  identification,  'Network 
design,  'Monitoring,  'Gas  chromatography,  Hy- 
draulic machinery,  Path  of  pollutants,  Water  pollu- 
tion sources. 

Portable  equipment  has  been  developed  that  drives 
slotted  0.62-inch  (16  mm)  internal  diameter  steel 
pipe  (micro-wells)  at  penetration  rates  averaging  4 
ft/min  to  depths  exceeding  100  ft  in  unconsolidat- 
ed deposits.  Numerous  field  applications  demon- 
strate that  vibratory  drilling  is  faster  than  augering 
techniques.  Together  with  ultra-sensitive  gas  chro- 
matographs  that  yield  reliable,  on-site  VOC  analy- 
ses rapidly,  definition  of  contaminant  source  areas, 
stratified  plume  characteristics  and  plume  bound- 
aries have  been  accomplished  at  costs  18  to  43% 
below  those  of  conventional  drilling  methods. 
Lower  unit  costs  of  micro-wells  with  on-site  gas 
chromatographic  analysis  can  translate  into  better 
subsurface  coverage,  more  aquifer  measurements 
per  dollar  and  stronger  hydrogeologic  conclusions. 
(See  also)  W88-09477)  (Author's  abstract) 


W88-09518 


WATER  RESOURCES  ASSESSMENT:  A  SPA- 
TIAL EQUILIBRIUM  APPROACH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

C.  M.  Marin,  and  M.  G.  Smith. 

Water  Resources  Research  WRERAO,  Vol.  24, 

No.  6,  p  793-801,  June  1988.  7  fig,  3  tab,  15  ref. 

Descriptors:  'Data  collections,  'Data  acquisitions, 
•Network  design,  'Water  resources  development, 
•Model  studies,  Water  policy,  Operations  research, 
Cyprus,  Water  demand,  Economic  efficiency, 
Costs,  Regional  planning,  Planning. 

A  spatial  equilibrium  approach  was  used  for 
screening  level  water  resources  assessment.  The 
approach  complements  traditional  hydrologically 
based  water  resources  assessment  methods  by  pro- 
viding a  model  capable  of  evaluating  national- 
regional  strategies  with  respect  to  four  principal 
objectives  of  water  resources  policy:  supply- 
demand  balance,  economic  efficiency,  cost  recov- 
ery, and  equity.  The  proposed  approach  has  a 
number  of  advantages.  First,  it  provides  a  simple 
yet  generalizable  representation  of  the  spatial  envi- 
ronment at  a  number  of  scales.  Second,  the  assess- 
ment is  freed  from  the  constraint  of  requiring  a 
highly  detailed  hydrologic  description.  Third,  an 
objective-constraint  structure  provides  the  basis 
for  defining,  organizing,  and  collecting  the  data 
necessary  for  the  assessment.  Finally,  simulation  is 
used  in  conjunction  with  optimization  to  evaluate 
alternative  allocation  scenarios.  A  case  study  in 
Cyprus  demonstrates  use  of  the  model  for  policy 
analysis.  (Author's  abstract) 
W88-09538 


VICTORIA  PROVINCE  DROUGHT  RELIEF 
PROJECT:  I.  GEOPHYSICAL  SITING  OF  BOR- 
EHOLES, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  2F. 
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COMPARATIVE  STUDY  OF  AREAL  RAIN- 
FALL ESTIMATION  METHODS  USING  RAIN 
GAGE  AND  RADAR  DATA  -  APPLICATION 
TO  DAILY  RAINFALL  EVENTS  OBSERVED 
IN  THE  MONTREAL  REGION  (ESTIMATION 
DE  LAMES  D'EAU  SPATIALES  A  L'AIDE  DE 
DONNES  DE  PLUVIOMETRES  ET  DE  RADAR 
METEOROLOGIQUE  -  APPLICATION  AU 
PAS  DE  TEMPS  JOURNALIER  DANS  LE 
REGION  DE  MONTREAL), 
Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09979 


NONPOINT  SOURCE  POLLUTION  MONI- 
TORING PROGRAM  DESIGN, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Reinelt,  R.  R.  Horner,  and  B.  W.  Mar. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment JWPED5,  Vol.  114,  No.  3,  p  335-352,  May 
1988.  4  fig,  5  tab,  28  ref,  1  append. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution, 'Rivers,  'Network  design,  'Nonpoint  pol- 
lution sources,  'Water  quality,  'Stillaquamish 
River  Basin,  'Pollution  load,  'Computer  pro- 
grams, Monitoring,  Fortran,  Watershed  analysis, 
Management  planning,  Data  collection. 

This  paper  describes  a  computer-aided  methodolo- 
gy designed  to  aid  in  the  determination  of  water 
quality  and  ecological  change  resulting  from  non- 
point  sources  of  water  pollution.  The  nonpoint 
monitoring  program  design  conceptual  model  de- 
veloped by  the  writers  involves  the  following 
steps:  (1)  The  definition  of  monitoring  program 
objectives  to  guide  data-collection  efforts;  (2)  a 
choice  of  levels  of  detail  to  apply  in  carrying  out 
the  various  steps  of  the  procedure;  (3)  a  watershed 
analysis  to  identify  locations  of  the  potentially 
most  critical  pollutant  loadings;  (4)  the  develop- 


ment of  a  monitoring  program  to  detect  and  verify 
statistically  the  source  or  sources  of  a  nonpoint 
pollution  problem;  and  (5)  prioritization  of  moni- 
toring tasks  with  reference  to  the  program  objec- 
tives. Spreadsheet  software  with  graphics  is  used 
to  simplify  the  watershed  analysis.  FORTRAN 
programs  are  applied  to  facilitate  the  design  of 
alternative  sampling  programs  and  to  prioritize  the 
tasks.  A  case  study  example  on  the  Stillaquamish 
River  Basin  in  Washington  State  is  presented  to 
demonstrate  an  application  of  the  model.  (Author's 
abstract) 
W88-09985 


REGIONALIZED  VARIABLE  THEORY  AND 
THE  ASSESSMENT  OF  THE  CONSEQUENCES 
OF  UNCERTAINTY  IN  THE  OPTIMAL 
DESIGN  OF  WATER  QUALITY  SAMPLING 
NETWORKS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 
R.  D.  Morris. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8708853.  PhD  Dissertation,  1986.  141 
p,  34  fig,  1  tab,  41  ref,  2  append. 

Descriptors:  'Optimization,  'Water  sampling, 
'Monitoring,  'Water  quality,  'Network  design, 
'Variability,  Estimating,  Algorithms,  Sampling, 
Quantitative  analysis,  Computer  programs, 
Markov  process. 

Methodology  for  the  optimal  design  of  water  qual- 
ity sampling  networks  uses  a  function  describing 
the  consequences  of  uncertainty  as  a  measure  for 
the  comparison  of  sampling  network  configura- 
tions. The  function  combines  a  measure  of  uncer- 
tainty for  areas  of  the  sampling  region  with  expect- 
ed values  throughout  the  region.  Universal  kriging 
provides  a  measure  of  degree  of  uncertainty  for  the 
parameter  of  interest  in  the  form  of  an  estimation 
variance.  Defining  a  grid  of  potential  sample  loca- 
tions along  with  a  proposed  sampling  network 
allows  for  calculation  of  this  estimation  variance  at 
unsampled  locations.  Since  the  consequences  of 
uncertainty  for  these  points  varies  in  accordance 
with  the  level  of  water  quality  at  the  points,  the 
second  element  of  the  design  objective  function 
depends  upon  a  curve  reflecting  the  expectations 
for  the  water  quality  parameter  over  the  grid.  A 
function  of  this  expectation  provides  a  weight  for 
use  in  conjunction  with  the  kriging  estimation  vari- 
ance. This  procedure  yields  the  consequence  func- 
tion. The  minimization  of  the  maximum  and  aver- 
age values  of  this  function  depends  on  an  optimiza- 
tion algorithm  to  move  sampling  points  around  the 
grid  of  potential  locations  until  such  a  minimum  is 
obtained.  (Cremmins-AEPCO) 
W88- 10080 
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LINKING  AUTOMATED  BIOMONITORING 
TO  REMOTE  COMPUTER  PLATFORMS 
WITH  SATELLITE  DATA  RETRIEVAL  IN 
ACIDIFIED  STREAMS, 

Tennessee     Technological      Univ.,      Cookeville. 
Center  for  the  Management,  Utilization  and  Pro- 
tection of  Water  Resources. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-08967 


MANUAL  OF  GROUND-WATER  QUALITY 
SAMPLING  PROCEDURES, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

M.  R.  Scalf,  J.  F.  McNabb,  W.  J.  Dunlap,  R.  L. 

Cosby,  and  J.  S.  Fryberger. 

National   Water   Well   Association,   Worthington, 

Ohio.  1981.  93  p,  32  fig,  2  tab,  48  ref,  2  append. 

Descriptors:  'Sampling,  'Groundwater  quality, 
•Manuals,  'Water  sampling,  Sample  preparation, 
Geohydrology,  Wells,  Construction,  Monitoring, 
Groundwater  pollution. 

Recent  environmental  legislation  has  recognized 
the  importance  of  groundwater  quality  protection 
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and  the  stresses  that  man's  activities,  especially 
waste  disposal,  place  on  this  vital  national  re- 
source. To  provide  a  realistic  assessment  of  current 
and  potential  pollution  problems  and  a  rational 
basis  for  groundwater  quality  protection,  it  is  nec- 
essary to  collect  representative  samples  from  this 
remote  and  relatively  inaccessible  environment. 
This  report  presents  some  procedures  currently 
utilized  to  sample  groundwater  and  subsurface 
earth  materials  for  microbial  and  inorganic  and 
organic  chemical  parameters.  In  selecting  a  sam- 
pling procedure,  a  number  of  considerations  are 
described  based  on  the  objectives  of  the  sampling 
program,  characteristics  of  pollutants,  nature  of 
pollution  source  and  geohydrology  of  the  area. 
Various  techniques  for  constructing  sampling  wells 
and  for  withdrawing  samples  are  described  with 
advantages  and  disadvantages  of  each  method 
listed.  For  situations  where  samples  of  subsurface 
earth  materials  are  required  to  adequately  assess 
groundwater  quality  threats,  procedures  are  de- 
scribed for  collecting,  handling,  and  processing 
core  samples.  Finally,  sample  preservation,  sample 
records,  and  chain  of  custody  procedures  are  dis- 
cussed. (Author's  abstract) 
W88-08970 


GROUND-WATER  TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 
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GUIDE  TO  THE  SELECTION  OF  MATERIALS 
FOR  MONITORING  WELL  CONSTRUCTION 
AND  GROUND-WATER  SAMPLING, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK. 

M.  J.  Barcelona,  J.  P.  Gibb,  and  R.  A.  Miller. 
Illinois  State  Water  Survey,  Champaign,  Illinois. 
SWS  Contract  Report  327,  August  1983.  78  p,  5 
fig,  18  tab,  160  ref.  EPA  Contract  CR-809966-01. 

Descriptors:  'Observation  wells,  *Water  sampling, 
•Wells,  "Construction  standards,  "Materials, 
Groundwater  quality,  Waste  disposal,  Disposal 
sites,  Monitoring,  Sampling. 

The  presence  of  many  trace  substances  in  ground- 
water, even  at  very  low  concentrations,  may 
create  short-term  or  long-term  health  hazards.  The 
inclusion  of  approximately  113  organic  chemicals 
on  the  EPA  priority  pollutant  list  indicates  the 
significance  accorded  these  chemicals  by  U.S. 
health  officials.  Regulatory  agencies  are  charged 
with  regulating  the  disposal  of  waste  to  insure  that 
the  environment  is  not  adversely  affected.  To  ac- 
complish this  task,  these  agencies  must  set  design 
and  operational  standards  based  on  available  tech- 
nology to  minimize  potential  pollution.  Disposal 
facilities  then  must  comply  with  these  standards 
and  monitor  the  effects  of  their  operation  on  the 
surrounding  environment.  The  use  of  wells  or  pie- 
zometers for  collecting  water  samples  and  water 
level  data  has  been  and  probably  will  continue  to 
be  the  method  for  monitoring  the  effects  of  waste 
disposal  facilities  on  groundwater.  The  objectives 
of  this  document/project  are:  (1)  To  assess  the 
state  of  knowledge  of  the  potential  effects  of  well 
construction  and  pump  and  sampling  materials  on 
the  integrity  of  groundwater  samples,  and  (2)  To 
develop  a  guide  that  will  facilitate  the  selection  of 
pumps  and  devices  used  to  collect  water  samples, 
and  materials  used  in  the  construction  of  monitor- 
ing wells.  To  achieve  these  objectives,  the  project 
was  divided  into  two  phases.  Phase  One  entailed  a 
thorough  investigation  and  assessment  of  the  exist- 
ing literature.  Phase  Two  involved  laboratory  and 
field  studies  to  identify  and  assess  efficient  sam- 
pling techniques  and  materials  for  groundwater 
monitoring  near  waste  disposal  sites.  This  manual 
represents  the  culmination  of  the  work  in  Phase 
One  of  the  project.  (Lantz-PTT) 
W88-08972 


PRACTICAL   GUIDE   FOR   GROUND-WATER 
SAMPLING, 

Robert    S.    Kerr    Environmental    Research    Lab., 

Ada,  OK. 

M.  J.  Barcelona,  J.  P.  Gibb,  J.  A.  Helfrich,  and  E. 


E.  Garske. 

Illinois  State  Water  Survey,  Champaign,  Illinois. 
SWS  Contract  Report  374,  November  1985.  94  p, 
24  fig,  16  tab,  86  ref.  EPA  Contract  No.  CR- 
809966-01. 

Descriptors:  "Sampling,  "Water  sampling, 
•Groundwater  monitoring,  "Groundwater  quality, 
•Monitoring,  Standards,  Geohydrology,  Wells, 
Water  analysis. 

Groundwater  monitoring  is  a  complex  undertak- 
ing. Cost-effective  monitoring  relies  on  careful 
planning  and  critical  reading  of  the  scientific  litera- 
ture. Routine  monitoring  efforts  may  be  sustained 
for  decades.  Therefore,  as  the  data  base  for  a 
specific  situation  is  developed,  it  is  unreasonable  to 
follow  preliminary  guidelines  offered  for  general- 
ized monitoring  activities.  The  practical  elements 
of  a  viable  long-term  groundwater  monitoring 
effort  include:  (1)  Evaluation  of  hydrogeologic 
setting  and  program  information  needs;  (2)  Proper 
well  placement  and  construction;  (3)  Evaluation  of 
well-performance  and  purging  strategies;  (4)  Exe- 
cution of  effective  sampling  protocols  which  in- 
clude the  appropriate  selection  of  sampling  mecha- 
nisms and  materials,  as  well  as  sample  collection 
and  handling  procedures.  Actual  sampling  and  ana- 
lytical performance  (accuracy,  precision,  detection 
and  quantitation  limits)  which  ensures  the  collec- 
tion of  water  originating  from  the  formation  of 
interest  should  be  established  in  every  monitoring 
effort,  regardless  of  the  specific  information  needs 
of  individual  programs.  This  can  best  be  assured  by 
the  implementation  of  quality  assurance  and  qual- 
ity control  measures  which  are  checked  and  docu- 
mented carefully.  The  current  state  of  understand- 
ing of  effective  monitoring  procedures  requires 
that  common  sense  also  play  a  large  part  in  plan- 
ning groundwater  sampling  efforts.  (Lantz-PTT) 
W88-08974 


RCRA  GROUND  WATER  MONITORING 
TECHNICAL  ENFORCEMENT  GUIDANCE 
DOCUMENT  (TEGD). 

For  primary  bibliographic  entry  see  Field  4B. 
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SOIL  GAS  SENSING  FOR  DETECTION  AND 
MAPPING  OF  VOLATILE  ORGANICS, 

Nevada   Univ.,    Las   Vegas.    Environmental    Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
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METHODS  FOR  DETERMINING  THE  LOCA- 
TION OF  ABANDONED  WELLS, 

National   Water   Well   Association,   Worthington, 

OH. 

L.  Aller. 

National   Water   Well   Association,   Worthington, 

OH.  EPA  Report  No.  EPA-600/2-83-123,  January 

1984.  130  p,  41  fig,  3  tab,  80  ref,  2  append.  EPA 

Contract  CR-809353. 

Descriptors:  "Groundwater,  "Wells,  "Abandoned 
wells,  "Data  acquisition,  "Geophysics,  Resistivity, 
Conductivity,  Radar,  Remote  sensing,  Aerial  pho- 
tography, Magnetic  studies,  Infrared  imagery,  Oil 
wells,  Boreholes. 

A  search  for  abandoned  wells  may  have  three 
different  objectives:  (1)  to  provide  an  overview  of 
the  presence  or  absence  of  abandoned  wells  within 
an  area,  (2)  to  determine  the  status  of  a  particular 
well  and  establish  the  potential  impact  of  that  well, 
and  (3)  to  actually  field  locate  the  abandoned  well. 
The  scope  of  a  search  may  encompass  all  or  any 
combination  of  these  objectives  before  the  search 
is  completed.  To  date,  few  methods  have  been 
successfully  used  to  search  for  abandoned  wells. 
This  document  contains  a  discussion  of  the  applica- 
tion of  methods  which  historically  have  been  used 
to  locate  abandoned  wells  including  record  search- 
ing, talking  with  residents,  using  visual  and  logical 
clues  to  look  for  the  well,  walking  over  the  area 
with  a  metal  detector  or  magnetometer  and  exca- 
vation. Additionally,  this  document  addresses  tech- 
nologies which  may  not  have  been  specifically 
developed  for  locating  abandoned  wells,  but  which 


may  have  future  application.  These  technologies 
include  geophysical  methods  such  as  electrical  re- 
sistivity, electromagnetic  conductivity  and  ground 
penetrating  radar,  remote  sensing  techniques  such 
as  black  and  white  aerial  photographs,  color  pho- 
tographs, color  infrared  imagery  and  thermal  im- 
agery, and  indirect  methods  such  as  water-level 
measurements  or  actual  injection.  Although  this 
document  has  been  specifically  designed  to  outline 
methods  for  the  location  of  abandoned  oil  and  gas 
wells,  the  techniques  described  herein  may  also  be 
applicable  to  locating  abandoned  water  wells,  min- 
eral exploration  boreholes,  engineering  borings  and 
similar  subsurface  excavations.  (Lantz-PTT) 
W88-08982 


1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

Volume  11.04:  Pesticides;  Resource  Recovery; 
Hazardous  Substances  and  Oil  Spill  Response; 
Waste  Disposal;  Biological  Effects.  American  So- 
ciety for  Testing  Materials,  Philadelphia,  PA.  1987. 
1104  p. 

Descriptors:  "Water  pollution,  *Water  analysis, 
•Standard  methods,  *Fate  of  pollutants,  *Waste 
disposal,  *Pesticides,  •Environmental  effects, 
•Wastewater  treatment,  Resource  recovery,  Haz- 
ardous wastes,  Oil  pollution,  Cleanup  operations, 
Biological  studies. 

The  standard  methods  for  water  and  pollutant 
analysis,  pesticide  evaluation,  and  response  to  pol- 
lution in  this  volume  are  under  the  jurisdiction  of 
the  following  ASTM  Committees:  D-34  on  Waste 
Disposal,  D-34  on  Pesticides,  E-38  on  Resource 
Recovery,  E-47  on  Biological  Effects  and  Envi- 
ronmental Fate,  and  F-20  on  Hazardous  Sub- 
stances and  Oil  Spill  Response.  Standards  in  this 
book  are  arranged  in  alphanumeric  sequence  and 
provide  test  methods,  practice  for,  guides  for,  or 
proposed  guides  for:  (1)  waste  disposal;  (2)  pesti- 
cides; (3)  resource  recovery;  (4)  biological  effects 
and  environmental  fate  of  pollutants;  and  (5)  haz- 
ardous substances  and  oil  responses.  (See  W88- 
08987  thru  W88-08988)  (Lantz-PTT) 
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1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

For  primary  bibliographic  entry  see  Field  5A. 
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1987  ANNUAL  BOOK  OF  ASTM  STANDARDS. 

American  Society  for  Testing  and  Materials.  Phila- 
delphia, PA. 

Volume  11.01:  Water  (I).  American  Society  for 
Testing  Materials,  Philadelphia,  PA.  1987.  815  p. 

Descriptors:  'Standard  methods,  'Chemical  analy- 
sis, *Physical  properties,  Inorganic  compounds, 
Standards,  Conductivity,  Corrosivity,  Hydrogen 
ion  concentration,  Turbidity,  Hardness,  Chemical 
properties,  Acidity,  Alkalinity,  Odor,  Water  sam- 
pling, Flow  measurements,  Specific  gravity. 

The  methods  in  this  volume  are  under  the  jurisdic- 
tion of  ASTM  Committee  D-19  on  Water.  This 
committee  is  concerned  with  the  study  of  water, 
the  promotion  of  such  knowledge,  and  the  stand- 
ardization of  terminology  and  methods  for:  (1) 
sampling  and  analysis  of  water,  water-borne  mate- 
rials and  wastes,  water-formed  deposits;  (2)  the 
determination  of  the  structure,  function,  and  condi- 
tion of  communities  of  indigenous  and  other  aquat- 
ic organisms;  (3)  surface  water  hydraulics  and  hy- 
drologic  measurements;  (4)  the  determination  of 
the  performance  of  materials  used  to  modify  water 
characteristics;  and  (5)  the  determination  of  the 
corrosivity  or  deposit-forming  properties  of  water. 
Standards  in  this  volume  cover  the  following  cate- 
gories: (1)  Definitions,  Specifications,  Reagents, 
and  Reporting  Results;  (2)  Sampling  and  Flow 
Measurement  of  Water  and  Steam;  (3)  General 
Properties  of  Water  (such  as  acidity  or  alkalinity, 
conductivity,  corrosivity,  hardness,  odor,  pH,  spe- 
cific gravity,  and  turbidity);  and  (4)  Inorganic  Con- 
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stituents.   (See  also   W88-08986  thru   W88-08987) 

(Lantz-PTT) 
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DECONTAMINATION  OF  RUBBER  HOSE 
AND  'TEFLON'  TUBING  FOR  GROUND 
WATER  SAMPLING, 

California  Regional  Water  Quality  Control  Board, 

Sacramento.  Central  Valley  Region. 

For  primary  bibliographic  entry  see  Field  5A. 
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RESOLUTION  PROBLEMS  WITH  OBTAIN- 
ING ACCURATE  GROUND  WATER  ELEVA- 
TION MEASUREMENTS  IN  A  HYDROGEO- 
LOGIC  SITE  INVESTIGATION, 

EMCON  Associates,  San  Jose,  CA. 
D.  F.  Atwood,  and  B.  Lamb. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  185-192.  2  fig,  1  tab. 

Descriptors:  'Errors,  'Water  level,  'Groundwater 
level,  'Measuring  instruments,  'Analytical  meth- 
ods, 'Monitoring  wells,  Groundwater  manage- 
ment, Aquifers,  Hydrology,  Groundwater,  Water 
level  fluctuations. 

An  on-going  2-year  study  of  water  level  accuracy 
shows  that  the  resolution  of  groundwater  elevation 
depends  on  (1)  water  level  measurement  errors 
that  if  recognized  can  be  remediated  and  (2)  water 
level  errors  that  may  be  quantified  but  not  elimi- 
nated. The  first  type  of  accuracy  problems  includes 
measurement  mistakes  by  operators,  equipment  in- 
accuracies, deviation  of  the  well  from  vertical,  and 
surveying  precision.  Many  of  these  errors  can  be 
avoided  by  using  care  and  consistency  while  deter- 
mining the  groundwater  elevations.  The  second 
type  of  water  level  resolution  problem,  which 
cannot  be  eliminated,  is  the  accuracy  limits  of  the 
measurement  equipment  and  temporally-dependent 
natural  water  level  fluctuations.  Equipment  used  to 
determine  well  deviation  and  measure  well  head 
elevations  has  limits  of  accuracy  that  are  cumula- 
tive when  comparing  water  levels  between  wells. 
A  comparison  of  manual  measurements  obtained 
using  an  electric  sounding  device  with  those  taken 
by  a  downhole  transducer  show  an  overall  accura- 
cy of  +  or  -  0.10  foot,  which  is  due  to  several 
factors,  including  sounder  sensitivity  and  operator 
error.  Natural  water  level  fluctuations  can  provide 
the  greatest  potential  for  discrepancy  in  comparing 
water  level  elevations.  Continuous  water  level  data 
taken  over  a  2-month  period  at  a  waste  disposal 
facility  show  water  level  fluctuations  up  to  0.8 
foot.  Awareness  of  potential  sources  for  error  will 
help  increase  the  precision  of  groundwater  level 
measurement,  but  cannot  eliminate  all  inaccuracies. 
(See  also  W88-08991)  (Author's  abstract) 
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The  primary  groundwater  quality  parameters  tem- 
perature, pH.  Eh,  electrical  conductivity,  and  dis- 
solved oxygen  must  be  measured  at  the  wellhead 
to  avoid  errors  caused  by  contamination  such  as 
aeration.  Monitoring  of  these  values  during  the 
purging  of  a  well  can  also  verify  aquifer-represent- 
ativeness of  a  sample,  detect  abnormalities  within 


an  aquifer,  be  correlated  with  laboratory  measure- 
ments to  detect  sample  deterioration  or  procedural 
errors,  and  prompt  further  monitoring  actions. 
Electronic  sensors  are  available  for  accurate  field 
measurement  of  the  primary  parameters,  but  a  ru- 
dimentary knowledge  of  the  principles  of  oper- 
ation for  these  devices  in  necessary  to  maximize 
their  reliability.  Calibration  of  the  instrumentation 
should  involve  standards  whose  values  approxi- 
mate the  parameter  values  and  temperatures  likely 
to  be  encountered  in  the  field.  For  best  results, 
measurements  should  be  made  continuously  in  an 
in-line  flow  cell  that  is  sealed  from  the  atmosphere. 
Flow  can  be  provided  by  a  bladder  pump  dedicat- 
ed to  a  single  well.  Samples  for  laboratory  analysis 
should  be  collected  when  the  value  of  the  primary 
parameters  does  not  vary  more  than  ten  percent 
per  casing  volume  pumped.  (See  also  W88-08991) 
(Author's  abstract) 
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The  U.S.  Environmental  Protection  Agency 
(EPA)  published  the  Resource  Conservation  and 
Recovery  Act  (RCRA)  Ground- Water  Monitoring 
Technical  Enforcement  Guidance  Document 
(TEGD)  in  September  1986.  The  TEGD  presents 
an  alternative  method,  referred  to  as  the  Averaged 
Replicate  (AR)  t-test,  for  statistically  analyzing 
groundwater  monitoring  data  for  RCRA  interim 
status  facilities.  Enforcement  officials,  state  and 
federal  attorneys,  permit  writers,  etc.  are  intended 
to  use  the  guidance  document  to  assist,  rather  than 
regulate,  the  evaluation  of  groundwater  monitor- 
ing systems.  However,  it  is  prudent  that  owners/ 
operators  of  interim  status  facilities,  their  consult- 
ants, and  their  attorneys  fully  understand  the  statis- 
tical procedures.  The  background  (up-gradient) 
data  base  of  indicator  parameters  represents  the 
groundwater  chemical  characteristics  to  which 
subsequent  analytical  results  are  statistically  com- 
pared. The  AR  t-test  eliminates  the  false  positive 
testing  frequently  required  when  using  the  Coch- 
ran's Approximation  to  Behrens-Fisher  (CABF)  t- 
test.  The  AR  t-test  is  advantageous  to  owners/ 
operators  of  interim  status  facilities  because  the 
application  of  the  test  to  monitoring  data  reduces 
false  positives;  yet,  maintains  compliance  with  the 
statistical  analysis  requirements  of  40  CFR,  part 
265,  Subpart  F.  The  false  positive  rate  may  also  be 
further  reduced  by  applying  corrections  for  sea- 
sonal variations  in  the  data.  (See  also  W88-08991) 
(Author's  abstract) 
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A  tracer  technique  was  used  to  evaluate  potential 
for  formation  water  contamination  during  well  in- 


stallation at  a  Superfund  hazardous  waste  site  in 
Ohio.  Three  wells,  a  shallow  well  penetrating  the 
upper  till  aquifer,  an  intermediate  well  penetrating 
the  weathered  shale  aquifer,  and  a  deep  well  pene- 
trating the  bedrock  shale  were  installed.  The  deep 
and  intermediate  wells  were  constructed  with 
double  casing  so  that  the  outer  casing  would  iso- 
late the  till  zone  from  the  shale.  The  shallow  well 
was  constructed  with  single  casing.  A  tracer  of 
sodium  bromide  was  introduced  into  the  drilling 
fluid  during  the  construction  of  the  deep  and  inter- 
mediate wells.  The  tracer  concentration  was  re- 
corded during  well  development.  At  the  beginning 
of  the  intermediate  well  development,  the  tracer 
concentration  the  formation  water  was  about  16 
times  greater  than  the  background  bromide  con- 
centration. This  indicated  that  drilling  fluid  had 
mixed  with  the  formation  water.  Approximately  54 
well  casing  volumes  of  water  were  removed  from 
the  intermediate  well  to  reduce  the  tracer  concen- 
tration to  near  background  level.  On  the  other 
hand,  after  removing  slightly  more  than  one  well 
casing  volume  from  the  deep  well,  the  tracer  con- 
centration in  the  formation  water  remained  near 
background  level.  The  use  of  a  tracer  proved  to  be 
an  efficient  and  inexpensive  way  to  verify  the 
potential  for  monitoring  well  contamination  during 
well  construction  using  drilling  fluids.  The  tracer 
showed  the  importance  of  well  development  and 
gave  an  indication  of  the  volumes  to  be  removed 
to  restore  the  natural  water  quality  conditions. 
(See  also  W88-08991)  (Author's  abstract) 
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The  installation  of  a  monitoring  well  and  collec- 
tion of  a  representative  sediment-free  groundwater 
sample  from  a  fine  grained  formation  is  at  best 
difficult.  The  results  of  this  study  indicate  that  a 
granular  filter  cannot  be  designed  for  formations 
containing  greater  than  50  percent  fines.  Conse- 
quently, sediment-free  monitoring  wells  cannot  be 
installed  in  formations  containing  greater  than  50 
percent  fines  unless  non-standard  well  installation/ 
sampling  methods  are  used.  Each  of  the  non-stand- 
ard methods  discussed  have  limitations  which  must 
be  evaluated  with  respect  to  the  goals  of  the  inves- 
tigation. Additional  research  is  required  to  docu- 
ment the  applicability  of  these  and  other  potential 
methods.  In  formations  with  greater  than  50  per- 
cent fines  a  monitoring  well  can  be  designed  and,  if 
properly  installed  and  developed  produce  a  sedi- 
ment free  sample.  In  practice,  developing  a  moni- 
toring well  to  a  sediment  free  condition  may  pre- 
clude using  it  for  hydraulic  conductivity  testing. 
(See  also  W88-08991)  (Author's  abstract) 
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When  cement  is  chosen  to  create  an  annular  seal, 
the  slurry  can  be  designed  to  meet  the  physical  and 
chemical  conditions  encountered  by  a  monitor 
well.  There  are  different  cements  and  additives, 
including  bentonite,  which,  if  properly  selected, 
mixed  and  placed  will  yield  effective  annular  seals. 
Literature  has  been  compiled  to  promote  a  techni- 
cally sound  approach  for  slurry  design.  Cement  is 
a  complex  material.  It  has  several  classes  each  of 
which  have  different  physical  properties.  Cement- 
ing additives  can  be  grouped  into  the  following 
categories:  extenders,  accelerators,  retarders, 
weighting  agents,  fluid  loss  control  additives,  lost 
circulation  control  additives  and  dispersants.  There 
are  also  special  cement  systems  that  may  have  their 
application  in  monitor  well  construction.  Regard- 
less of  the  materials  selected  to  create  an  annular 
seal,  the  quality  and  quantity  of  mix  waters  are  a 
crucial  component  and  should  be  controlled.  If 
there  is  a  technically  sound  choice  of  annular  seal 
materials  and  if  documentable  quality  control 
measures  are  implemented  throughout  the  blend- 
ing, mixing  and  placement  processes,  then  reper- 
cussions on  water  quality  should  not  occur.  With 
quality  control  in  place,  the  selection  of  cement 
and  additives  can  produce  effective  annular  seals 
for  monitor  wells.  (See  also  W88-08991)  (Author's 
abstract) 
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Drilling  methods,  well  materials,  and  installation 
procedures  may  alter  the  quality  of  groundwater 
samples.  Recent  data  indicate  that  annular  space 
materials,  specifically  cement-bentonite  grout,  can 
also  affect  the  quality  of  water  samples,  especially 
the  pH.  Data  collected  from  a  recent  field  study 
indicate  that  representative  water  samples  can  be 
obtained  from  monitoring  wells  when  well  con- 
struction materials  and  installation  methods  are 
adjusted.  Representative  pH  values  have  been  ob- 
tained from  water  samples  by  substituting  Ameri- 
can Colloid  Volclay  grout  for  cement-bentonite 
grout  to  fill  the  annular  space  of  monitoring  wells, 
and/or  by  increasing  the  length  of  the  filter  pack, 
increasing  the  length  of  the  bentonite  seals  and 
extending  the  hydration  time  of  the  seals.  Howev- 
er, Volclay  grout  cannot  be  used  under  all  field 
conditions  including:  artesian  pressure,  saline 
groundwater  environments  or  where  alcohols  or 
ketones  are  present,  and  where  structural  support 
is  needed.  Where  Volclay  grout  has  been  used  it 
appears  to  work  well.  Additional  information  is 
needed  to  identity  the  properties  of  Volclay  grout 
in  unsaturated  zones  and  determine  its  trace  ele- 
ment composition.  (See  also  W88-08991)  (Author's 
abstract) 
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WELL  CONSTRUCTION  AND  WATER  QUAL- 
ITY CHARACTERIZATION  IN  A  METAL  CON- 
TAMINATED GRAVEL,  COBBLE  AND  BOUL- 
DER AQUIFER, 
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Arsenic  concentrations  ranging  from  0.14  to  0.54 
mg/L  were  discovered  in  four  wells  serving  the 
residents  of  Milltown,  Montana.  The  wells  pene- 
trated an  unconfined  alluvial  aquifer  up  to  150  ft 
thick  which  overlies  Precambrian  bedrock.  In 
1983,  the  EPA  initiated  a  program  designed  to  last 
six  months  which  would  document  the  source  or 
sources  of  As  and  other  metals  and  locate  a  site  for 
a  replacement  water  supply.  The  coarse  unconsoli- 
dated sediments,  occurrence  of  boulders,  anticipat- 
ed large  hydraulic  conductivities,  undesirability  of 
using  drilling  fluids  other  than  air  or  water,  a 
desire  to  complete  over  2,000  ft  of  drilling  in  as 
short  a  time  as  possible  and  the  need  to  install  PVC 
casing  resulted  in  the  use  of  forward  air  rotary 
equipment  combined  with  a  drill  through  casing 
hammer.  At  13  sites,  eight  or  six  inch  diameter 
steel  casing  was  drilled  and  driven  to  the  desired 
depth  and  either  a  single  four  or  two  inch  diameter 
PVC  monitoring  well  or  a  bundle  of  two  two  inch 
diameter  wells  were  constructed  as  steel  casing 
was  jacked  back  to  the  surface.  The  bottom  10  feet 
of  hole  contained  five  feet  of  screen  which  was 
gravel  packed,  and  the  hole  sealed  with  bentonite 
above  the  gravel  pack.  Water  samples  collected 
during  drilling  were  analyzed  for  As,  Fe,  Mn,  Zn, 
CI,  S04,  HC03,  Na,  K,  Ca,  K,  total  dissolved 
solids  and  pH.  Comparison  of  chemistry  data  col- 
lected during  drilling  with  those  from  monitoring 
wells  completed  at  similar  depths  showed  data  did 
not  fit  a  Y  =  X  relationship  where  Y  =  the  value  of 
the  parameter  in  well  samples  an  X  =  the  value  of 
the  parameter  observed  during  drilling.  The  distri- 
bution of  data  for  each  constituent  fell  on  both 
sides  of  the  zero  difference  line.  Moderately  strong 
linear  correlation  coefficients  were  found  for 
HC03,  Mn,  Mg  and  Ca.  Linear  correlation  coeffi- 
cients for  other  constituents  were  weak.  (See  also 
W88-08991)  (Author's  abstract) 
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Ground-penetrating  radar  is  being  used  to  map  the 
water  table  in  an  area  of  glacial  outwash  in  the 
towns  of  Brewster  and  Harwich  on  Cape  Cod, 
Massachusetts.  To  date,  60  lines,  ranging  from 
2,000  to  20,000  feet  in  length,  have  been  complet- 
ed, and  a  water-table  map  has  been  produced  for 
an  area  of  approximately  1-square-mile  about  a 
landfill.  Preliminary  results  show  that,  in  areas  of 
sand  and  gravel,  radar  data  can  be  collected  at  a 
rate  of  2  to  5  miles  per  hour  and  are  accurate  to 
within  +  or  -  2  feet  to  depths  of  75  feet  below  land 
surface.  However,  in  areas  of  fine-grained  material, 
the  radar  signal  is  attenuated  and  depth  of  signal 
penetration  is  less  than  3  feet.  In  addition,  the 
definition  of  the  water  table  generally  is  better  in 
coarse  material  than  in  fine  material  because  capil- 
larity in  coarse  material  is  less  and,  therefore,  is 
easier  to  locate  on  the  graphic  record.  Average 
velocity  of  signal  propagation  in  the  unsaturated 
zone  at  60  sites  where  the  depth  to  water  was 
known  was  0.43  foot  per  nanosecond.  The  velocity 
of  signal  propagation  in  the  unsaturated  zone  is  not 
affected  by  the  composition  of  the  road  material 
over  which  the  radar  traverse  is  made.  However, 
radar  signal  attenuation  is  increased,  but  the  in- 
crease can  be  compensated  for  by  adjusting  signal 
gains  and  computer  processing.  (See  also  W88- 
08991)  (Author's  abstract) 
W88-09022 


SHALLOW  STRATIGRAPHIC  REFLECTIONS 
FROM  GROUND  PENETRATING  RADAR, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
T.  M..  Cosgrave,  J.  P.  Greenhouse,  and  J.  F. 
Barker. 

IN:  Proceedings  of  the  First  National  Outdoor 
Action  Conference  on  Aquifer  Restoration, 
Ground  Water  Monitoring  and  Geophysical  Meth- 
ods. National  Water  Well  Association,  Dublin, 
OH.  1987.  p  555-569.  5  fig,  9  ref. 

Descriptors:  'Radar,  *Glacial  aquifers,  'Aquifer 
characteristics,  'Stratigraphy,  'Measuring  instru- 
ments, 'Remote  sensing,  'Geophysics,  'Geohy- 
drology,  Groundwater  monitoring,  Groundwater 
management.  Groundwater  pollution,  Groundwat- 
er movement,  Physical  properties,  Soil  properties, 
Hydraulic  conductivity,  Permeability  coefficient, 
Data  interpretation,  Groundwater,  North  Bay,  An- 
alytical methods,  Ontario,  Reflectometry. 

A  number  of  ground  penetrating  radar  profiles 
have  been  run  along  a  transect  that  intersects  a 
major  groundwater  contamination  plume  near 
North  Bay,  Ontario.  The  geological  setting  is  pre- 
dominantly glaciolacustrine.  Groundwater  flow 
velocities  are  as  much  as  300  meters  per  year  and 
natural  groundwater  conductivities  are  10  milliSie- 
mens  per  meter  (mS/M).  The  GPR  signals  are 
almost  totally  attenuated  on  reaching  the  125  raS/ 
M  contour.  Beyond  the  plume  complex  reflection 
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patterns  are  returned  from  the  visually  rather  uni- 
form overburden  section  In  an  attempt  to  under- 
stand the  origins  of  these  reflection  patterns  the 
radar  records  were  compared  to  physical  property 
measurements  made  on  cores,  specifically  core  de- 
scription, dielectric  constant  measured  on  30  cm 
sections,  and  grainsize  distributions  made  every  10 
cm  along  the  core.  The  authors  conclude  that:  the 
core  descriptions  do  not  correlate  well  with  radar 
reflections;  that  the  Time  Domain  Reflectometry 
techniques  developed  to  measure  dielectric  con- 
stant on  the  short  cores  are  not  yet  good  enough  to 
resolve  the  2  to  5  percent  porosity  contrasts  that 
can  produce  reflections;  and  that  the  reflection 
patterns  show  some  reasonable  correlation  with 
grainsize  distribution.  It  is  suggested  that  the  domi- 
nant reflectors  are  unconformities  or  correlative 
conformities  between  depositional  sequences,  inter- 
faces that  do  not  show  up  well  within  a  5  cm  core. 
(See  also  W88-08991)  (Author's  abstract) 
W88-09023 


CHARACTERIZATION  OF  AN  ABANDONED 
WASTE  SITE  USING  PROTON  MAGNETOME- 
TRY  AND  COMPUTER  GRAPHICS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09024 


USE  OF  AN  ELECTROMAGNETIC  INDUC- 
TION TECHNIQUE  IN  SUBSURFACE  HYDRO- 
CARBON INVESTIGATIONS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09025 


USE  OF  TIME  DOMAIN  ELECTROMAGNET- 
IC SOUNDINGS  FOR  MAPPING  SEA  WATER 
INTRUSION  IN  MONTEREY  CO.,  CA.:  A  CASE 
HISTORY, 

Monterey  County  Food  Control  and  Water  Con- 
servation District,  Salinas,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09026 


GEOPHYSICAL  GROUND  WATER  MONITOR- 
ING PROGRAM  FOR  A  SANITARY  LAND- 
FILL: IMPLEMENTATION  AND  PRELIMI- 
NARY ANALYSIS, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09027 


DETAILED  SUBSURFACE  MAPPING  OF 
FRACTURE  CLOSURE  IN  A  CRYSTALLINE 
BEDROCK  FORMATION, 

Buchart-Horn,  Inc.,  York,  PA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09028 


WATER  MANAGEMENT  FOR  QUALITY  AND 
QUANTITY:  ITS  RELATION  TO  DATA  GATH- 
ERING AND  DATA  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  7C. 
W88-09040 


ROLE  OF  THE  FISH  AND  WILDLIFE  SERV- 
ICE IN  WATER-QUALITY  MONITORING, 

E.  T.  LaRoe. 

IN:  Status  of  the  Nation's  Water  Quality  Informa- 
tion Activities.  Proceedings  of  a  meeting  held  May 
19-21,  1987,  Charlottesville,  VA.  1987.  p  29-36,  2 
fig,  2  ref. 

Descriptors:  •Fisheries,  'Monitoring,  'Fish  and 
Wildlife  Service,  'Pesticides,  Water  pollution  ef- 
fects, Water  quality,  Wildlife  management,  DDT, 
Dieldrin,  Polychlorinated  biphenyls.  Sampling, 
Networks,  Water  analysis,  Water  quality  manage- 
ment, Path  of  pollutants.  Interagency  cooperation, 
Toxaphene,  Lipids,  Population  exposure,  Tissue 
analysis,  Fish,  Wildlife,  Waterfowl,  Birds. 

The  U.  S.  Fish  and  Wildlife  Service  (FWS)  re- 
search on  water  quality  and  contaminants  address- 
es the  following  four  major  issues:  the  cause  and 
effect  of  contaminants  on  a  variety  of  fish  and 
wildlife  species,  modeling  the  fate  and  effect  of 


contaminants  on  populations,  development  of  tech- 
niques for  detecting  and  assessing  contaminants  in 
biological  tissues,  with  emphasis  on  new  genera- 
tion contaminants,  and  monitoring  the  long-term 
trends  of  contaminants  in  the  nations's  living  re- 
sources. The  FWS  trends  monitoring  program, 
started  over  20  years  ago,  is  part  of  the  National 
Pesticide  Monitoring  Program,  now  known  as  the 
National  Contaminant  Biomonitoring  Program 
(NCBP).  The  NCBP  detects  changes  in  the  levels 
of  contaminants  of  concern  to  fish  and  wildlife. 
The  three  monitoring  networks  address  contami- 
nant trends  in  starlings,  ducks,  and  fish.  The  fish 
network  includes  1 12  stations  that  are  sampled  on  a 
bi-yearly  basis.  The  Fish  Trends  Monitoring  Net- 
work has  resulted  in  five  major  findings.  First,  the 
data  from  the  fish  show  a  statistically  significant 
decline  in  DDT,  polychlorinated  biphenyls 
(PCB's),  and  dieldrin  between  1976  and  1981.  Sec- 
ondly, the  monitoring  program  documents  the  geo- 
graphic spread  of  PCB's  and  toxaphene  during  the 
same  period.  Third,  toxaphene  is  still  spreading 
geographically.  Fourth,  the  results  show  the  rela- 
tion of  lipids  to  contaminant  concentrations. 
Lastly,  data  from  the  monitoring  program  cannot 
be  related  to  human  health  factors.  FWS  is  now 
updating  its  contaminant  monitoring  program  to 
include  new  compounds.  Issues  that  the  FWS 
deems  appropriate  for  the  involvement  of  an  inter- 
agency work  group  based  on  its  experience  over 
the  last  20  years  are  discussed.  (See  also  W88- 
09039)  (Geiger-PTT) 
W88-09042 


WATER  QUALITY  INFORMATION  ACTIVI- 
TIES OF  THE  SOIL  CONSERVATION  SERV- 
ICE, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09043 


WATER   QUALITY    INFORMATION    ACTIVI- 
TIES OF  THE  GEOLOGICAL  SURVEY, 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09044 


CURRENTLY  AVAILABLE  GEOPHYSICAL 
METHODS  FOR  USE  IN  HAZARDOUS  WASTE 
SITE  INVESTIGATIONS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

R.  B.  Evans. 

IN:  Risk  Assessment  at  Hazardous  Waste  Sites. 

American    Chemical    Society,    Washington,    DC. 

1982.  p  93-115,  12  fig,  1  tab,  10  ref. 

Descriptors:  'Geophysics,  'Waste  dumps,  'Haz- 
ardous wastes,  'Groundwater  pollution,  Risks, 
Seismology,  Monitoring,  Test  wells,  Land  dispos- 
al, Waste  management,  Evaluation,  Resistivity, 
Geological  surveys,  Waste  disposal,  Remote  sens- 
ing, Metal  detectors,  Magnetometers,  Electromag- 
netic induction,  Stratigraphy,  Radar. 

Monitoring  to  estimate  exposure  is  essential  to  risk 
assessment  near  sources  of  exposure.  Cost-effective 
hazardous  waste  site  assessments  include  three 
phases:  (1)  preliminary  site  assessment,  utilizing 
aerial  photography  and  site  inspections;  (2)  geo- 
physical surveys  to  pinpoint  buried  wastes  and  to 
help  define  plumes  of  conductive  contaminants  in 
groundwater;  and  (3)  confirmation  of  groundwater 
contamination  through  monitoring  well  networks 
designed  on  the  basis  of  the  geophysical  survey. 
Currently  available  geophysical  methods  most  ap- 
plicable in  hazardous  waste  site  investigations  in- 
clude metal  detectors  and  magnetometers  (useful  in 
locating  buried  wastes);  ground-penetrating  radar 
(useful  in  defining  trench  boundaries);  electromag- 
netic induction  or  EM  (useful  in  surveys  of  shallow 
plumes  of  conductive  groundwater  contaminants); 
resistivity  (useful  in  surveys  of  site  stratigraphy 
and  deep  groundwater  contaminant  plumes);  and 
seismic  methods  (most  useful  in  surveying  geologic 
stratigraphy).  (See  also  W88-09056)  (Author's  ab- 
stract) 
W88-09063 


REMOTE  SENSING   AT  SAVANNAH   RIVER, 

J.  C.  Corey. 


Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA.  22161,  as  DE87-011175 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche 
1986.  4  p,  12  fig.  Report  No.  DP-MS-86-155. 

Descriptors:  'Remote  sensing,  'Radar,  'Hydrolog 
ic  data  collections,  'Mapping,  'Aerial  photogra 
phy,  Thermal  imagery,  Powerplants,  Sensors 
Rivers,  Topographic  mapping,  Sniffers,  Tempera 
ture,  Savannah  River  Plant,  South  Carolina 
Lasers,  Spectroscopy. 

At  the  Savannah  River  Plant,  three  ground-basec 
remote  sensing  systems  have  been  used  for  envi 
ronmental  surveillance:  ground  penetrating  radar 
sniffers,  and  lasers.  The  ground  penetrating  radai 
system  may  be  used  to  find  buried  objects.  Soi 
sampling  can  be  used  in  geophysical  explorations 
especially  in  areas  where  gas  has  arrived  at  the  soi 
surface  from  buried  pools.  The  Savannah  Rivei 
Plant  had  used  a  waste  site  a  number  of  years  age 
that  was  covered  over  with  soil.  Soil  sampling  wai 
used  to  identify  the  exact  location  of  the  waste  site 
The  sniffer  technique,  which  consists  of  sampling 
gas  from  hollow  pipes,  was  used  to  find  where  i 
trench  was  leaking.  Airborne  cameras  with  ther- 
mal detection  capabilities  may  be  used  to  identify 
temperature  gradients.  Multispectral  systems  can 
be  useful  in  exploring  the  vegetative  types  in  rela- 
tively inaccessible  areas,  such  as  a  swamp  near  the 
Savannah  River  that  receives  cooling  water  from 
the  plant's  reactor  system.  A  laser  system  aboard  a 
P-3  aircraft  allows  topographic  mapping  of  large 
areas  in  a  short  amount  of  time.  Videotaping  from 
helicopters  with  a  thermal  imaging  camera  offers 
many  possibilities  for  studying  biotic  and  abiotic 
systems    surrounding    the    powerplant.    (Geiger- 

W88-09087 


DETERMINING  UNCERTAINTY  IN  PHYSI- 
CAL PARAMETER  MEASUREMENTS  BY 
MONTE  CARLO  SIMULATION, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09092 


QUANTIFYING  PESTICIDE  ADSORPTION 
AND  DEGRADATION  DURING  TRANSPORT 
THROUGH  SOIL  TO  GROUND  WATER, 

Cornell  Univ.,  Ithaca,  NY.  Coll.  of  Human  Ecolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5B. 
W88-09093 


APPLICATIONS  OF  SURFACE  GEOPHYSI- 
CAL METHODS  TO  GROUND  WATER  POL- 
LUTION INVESTIGATIONS, 

Weston  (Roy  F),  Inc.,  Edison,  NJ.  Raritan  Center. 
N.  De  Rose. 

IN:  Evaluation  of  Pesticides  in  Ground  Water. 
American  Chemical  Society,  DC.  1986.  p  118-140, 
18  fig,  20  ref. 

Descriptors:  'Pesticides,  'Pesticide  transport, 
'Fate  of  pollutants,  'Groundwater  pollution, 
'Monitoring,  'Geophysics,  'Measuring  instru- 
ments, On-site  investigations,  Pollutants,  Seismolo- 
gy, Resistivity,  Electromagnetic  conductivity, 
Radar,  Magnetic  studies,  Soil  properties. 

Several  surface  geophysical  survey  methods  are 
presented  and  the  principles  of  operation  for  each 
technique  discussed.  These  methods  include  seis- 
mic refraction,  resistivity,  electromagnetic  conduc- 
tivity, ground  penetrating  radar  and  magnetome- 
try.  Applications  of  these  geophysical  methods  to 
groundwater  contamination  investigations  include; 
determining  lateral  and  vertical  variations  in  soil, 
rock  and  groundwater  characteristics;  mapping  the 
extent  of  groundwater  contaminants  present  within 
aquifers;  and  locating  buried  objects.  The  suitabil- 
ity and  potential  application  of  surface  geophysical 
surveys  to  monitor  the  migration  of  field-applied 
pesticides,  and  pesticides  from  waste  disposal  sites 
within  the  unsaturated  and  saturated  zones  is  also 
discussed.  An  example  to  illustrate  the  use  of  geo- 
physical   techniques    at    a    hypothetical    pesticide 
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field-application  site  is  outlined.  The  example  de- 
tails the  application  of  seismic  refraction  and  elec- 
tromagnetic conductivity  techniques  to  define  er- 
ratic subsurface  conditions  at  a  site  where  ground- 
water contamination  is  suspected.  The  site  is  un- 
derlain by  an  unconsolidated  deposit  of  varying 
thickness  and  composition  which  is  underlain  by 
cavernous  limestone.  A  groundwater  monitoring 
system  is  designed  based  upon  interpretation  of  the 
geophysical  data  obtained.  By  utilizing  surface 
geophysical  methods,  extensive  site  coverage  can 
be  completed  cost  effectively  and  groundwater 
monitoring  systems  designed  efficiently,  thereby 
increasing  the  quality  and  success  of  site  ground- 
water investigations.  (See  also  W  88-09089)  (Au- 
thor's abstract) 
W88-09096 


ENVIRONMENTAL  SAMPLING  FOR  HAZ- 
ARDOUS WASTES. 

American  Chemical  Society,  Washington,  DC. 
ACS  Symposium  Series  267.  Based  on  a  workshop 
sponsored  by  the  Committee  on  Environmental 
Improvement  of  the  American  Chemical  Society, 
The  U.S.  Environmental  Protection  Agency,  and 
the  University  of  Nevada-Los  Vegas,  Los  Vegas, 
Nevada,  February  1-3,  1984.  1984.  Edited  by 
Glenn  E.  Schweitzer  and  John  A.  Santolucito.  133 
P- 

Descriptors:  'Monitoring,  'Statistical  methods, 
'Data  acquisition,  'Hazardous  wastes,  'Hazardous 
materials,  'Toxic  wastes,  'Sampling,  Environmen- 
tal quality,  Data  interpretation,  Fate  of  pollutants, 
Sample  preservation,  Project  planning,  Water 
quality,  Mathematical  studies. 

During  the  past  several  years,  awareness  of  the 
need  for  carefully  designed  and  well-controlled 
environmental  sampling  programs  has  increased. 
In  particular,  the  rising  cost  of  laboratory  analyses 
of  tens  of  thousands  of  samples  obtained  each  year 
at  Superfund  disposal  sites  has  underscored  the 
importance  of  collecting  only  those  samples  that 
are  truly  representative  of  environmental  condi- 
tions. Also,  ensuring  the  chemical  integrity  of  sam- 
ples from  collection  through  analyses  has  become  a 
paramount  concern  as  monitoring  data  play  a 
growing  role  in  administrative  and  judicial  deci- 
sions. The  importance  of  improved  approaches  to 
environmental  sampling  was  documented  and  sev- 
eral successful  field  programs  including  sampling 
for  cyanide  in  Washington  were  reviewed.  Classi- 
cal and  innovative  approaches  to  using  statistics  in 
the  design  and  interpretation  of  monitoring  activi- 
ties were  presented.  Guidelines  for  applying  qual- 
ity assurance  procedures  in  the  field  were  also 
included.  Future  research  directions  were  suggest- 
ed. (See  W88-09121  thru  W88-09128)  (Author's 
abstract) 
W88-09120 


HAZARDOUS     WASTE:     QUESTIONS     AND 
ISSUES  FROM  THE  FIELD, 

Environmental  Protection  Agency,  Boston,  MA. 

Region  I. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09121 


USES    OF    ENVIRONMENTAL    TESTING    IN 
HUMAN  HEALTH  RISK  ASSESSMENT, 

Centers  for  Disease  Control,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09122 


FIELD  MEASUREMENT  OF  POLYCHLORI- 
NATED  BIPHENYLS  IN  SOIL  AND  SEDI- 
MENT USING  A  PORTABLE  GAS  CHRO- 
MATOGRAPH, 

Environmental     Protection     Agency,     Lexington, 

MA.  Region  1 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09124 


STATISTICAL  METHODS  IN  ENVIRONMEN- 
TAL SAMPLING, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 


W88-09125 


COST-EFFECTIVE  TECHNIQUE  FOR  RECON- 
NAISSANCE EVALUATION  OF  AQUIFERS, 

R.  W.  Heeley,  and  S.  B.  Mabee. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  213-219,  5  fig,  3  tab,  3  ref 

Descriptors;  'Cost  analysis,  'Data  acquisition, 
'Groundwater  movement,  'Hydrologic  data, 
•Pumping  test,  Plumes,  Tracers,  Leaching,  Pollut- 
ants, Specific  capacity,  Case  studies,  Massachu- 
setts, Aquifer  characteristics,  Aquifer  management. 

This  paper  examines  two  case  studies  (Sewage 
disposal  in  Westford,  Massachusetts,  and  water- 
supply  in  Mashpee,  Massachusetts)  to  compare  the 
cost-effectiveness  of  the  specific-capacity  tech- 
nique with  that  of  a  conventional  pump  test  in 
obtaining  new  data  concerning  the  water-bearing 
properties  of  an  aquifer  as  well  as  the  quality  of 
water  at  various  levels  within  the  aquifer.  These 
data  may  be  necessary  for  the  purpose  of  tracing 
an  existing  contaminant  plume  or  for  other  pur- 
poses such  as  predicting  the  mounding  beneath  a 
leaching  field  or  the  upconing  of  saltwater  beneath 
a  pumping  well.  A  cost  analysis  comparing  the  two 
techniques  indicated  clearly  that  the  specific-ca- 
pacity method  provides  a  cost-effective  means  of 
gathering  aquifer  property  data.  Thus,  this  method 
provides  an  inexpensive  reconnaissance  technique 
that  can  be  employed  to  gather  aquifer  property 
data  during  exploratory  drilling  programs  for 
water-supply,  wastewater  disposal,  solid  waste  dis- 
posal or  contaminant  tracing  studies.  It  allows  the 
investigator  to  identify  those  areas  on  the  site  that 
warrant  larger-diameter  wells,  extended  pumping 
tests  or  more  sophisticated  sampling  programs  in 
an  economical  manner.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09154 


WILL  MY  MONITORING  WELLS  SURVD7E 
DOWN  THERE:  DESIGN  AND  INSTALLA- 
TION TECHNIQUES  FOR  HAZARDOUS 
WASTE  STUDIES, 

Western  Water  Consultants,  Inc.,  Sheridan,  WY. 
H.  R.  Richter,  and  M.  G.  Collentine. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  223-229,  2  tab,  3  ref. 

Descriptors:  'Design  criteria,  'Wells,  'On-site 
tests,  'Groundwater  pollution,  'Hazardous  wastes, 
•Installation,  'Monitoring,  'Observation  wells, 
Casings,  Sampling,  Cleanup  operations.  Project 
planning,  Evaluations. 

This  paper  describes  various  design  and  installation 
methods  used  by  the  authors  to  complete  monitor- 
ing wells  and  critically  evaluates  those  methods 
based  on  site-specific  applications.  The  paper  de- 
scribes design  of  the  monitoring  wells,  including 
drilling  methods  and  completion  and  development 
practices,  decontamination  and  field  examples. 
Some  of  the  suggested  drilling  methods  are  hollow 
stem  auger,  air  rotary,  mud/foam  rotary,  and  back- 
hoe.  Factors  in  determining  casing  diameter  in- 
clude cost,  well  development,  aquifer  testing,  sam- 
pling, contaminant  cleanup,  and  hydrogeologic  en- 
vironment. A  principal  controlling  factor  in  decon- 
tamination was  local  climatic  conditions.  Experi- 
ence in  decontamination  of  field  and  drilling  equip- 
ment at  remote  project  sites  under  extreme  temper- 
ature conditions  requires  driller  to  have  'extra' 
supplies  on-site  so  that  pre-cleaned  equipment  is 
used  as  each  new  hole.  The  authors  have  found 
that  designing  monitoring  wells  in  the  office  based 
only  on  published  data  does  not  always  meet  the 
objective  of  the  monitoring  program.  Although  the 
authors  believe  that  in-office  design  is  necessary 
and  a  good  place  to  start,  it  is,  however,  critical 
that  on-site  flexibility  in  design  be  employed.  (See 
also  W88-09129)  (Friedmann-PTT) 
W88-09155 


ALTERNATIVE    WELL    SEAL    IN     HIGHLY 
MINERALIZED  GROUND  WATER, 


J.  A.  Senger,  and  W.  M.  Perpich. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National   Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  230-234,  3  fig,  2  ref. 

Descriptors:  'Sealants,  'Well  design,  'Monitoring 
wells,  'Salinity,  'Mineral  water,  'Groundwater 
management,  'Monitoring,  Brines,  Permeability 
coefficient,  Industrial  wastes.  Water  quality,  Data 
acquisitions,  Bentonite,  Dowell  gasket,  Solute 
transport,  Contamination,  Performance  evaluation. 

This  paper  describes  the  use  of  the  Dowell  gasket 
as  a  seal  for  ground-water  monitoring  wells.  Labo- 
ratory column  tests  were  conducted  to  evaluate 
the  effect  of  the  ground-water  brine  on  the  benton- 
ite pellets  and  the  Dowell  seal  ring  gasket.  The 
bentonite  was  adversely  affected  by  the  ground- 
water, showing  no  appreciable  swelling  in  the 
brine.  However,  the  Dowell  gasket  swelled  three 
to  four  times  its  original  volume  in  the  brine.  The 
coefficients  of  permeability  were  determined  for 
the  bentonite  pellet  seal  and  the  Dowell  gasket  in 
the  brine  (0.0000063  cm/sec  and  4.5  times  10  to  the 
minus  8th  power  cm/sec,  respectively).  Thirteen 
monitoring  wells  were  installed  in  the  lower  silt 
and  glacial  till  layers  of  a  waste  salt  pile  from  an 
herbicide  manufacturing  plant,  using  prefabricated 
Dowell  gaskets.  The  Dowell  gaskets  performed 
satisfactorily.  Water-quality  data  collected  from 
these  wells  confirmed  the  bulk  soil  analyses  data 
regarding  the  location  of  the  contaminants.  How- 
ever, the  Dowell  gaskets  do  contain  soluble  inor- 
ganic and  organic  compounds.  The  extent  to 
which  this  solubility  may  limit  the  application  of 
the  Dowell  gaskets  is  not  known.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09156 


BACKGROUND  GROUND-WATER  QUALITY 
MONITORING:  WELL  INSTALLATION 
TRAUMA, 

Jordan  Gorrill  Associates,  Portland,  ME. 
S.  E.  Walker. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  235-246,  6  fig,  2  tab,  12  ref. 

Descriptors:  'Chemistry  of  groundwater,  'Well 
design,  'Wells,  'Monitoring  wells,  'Groundwater 
management,  'Aquifer  management,  'Observation 
wells,  'Monitoring,  'Installation,  'Data  interpreta- 
tion, Aeration,  Oxidation-reduction  potential,  New 
England,  Construction,  Geology,  Hydrogen  ion 
concentration,  Sealants,  Backfills,  Well  water. 

The  increased  use  of  guidelines  for  groundwater 
quality  monitoring  wells  has  led  to  the  continued 
improvement  these  wells.  However,  even  with  a 
high  level  of  care  given  to  their  installation,  many 
monitoring  wells  yield  anomalously  variable  ana- 
lytical results  for  considerable  time  periods  follow- 
ing installation.  This  paper  presents  and  reviews 
the  installation  and  chemical  analysis  data  from  20 
background  monitoring  wells  at  six  locations  in 
northern  New  England.  Several  of  the  factors  con- 
sidered in  this  review  are  well  design  and  construc- 
tion, geology,  hydraulic  conditions,  and  physico- 
chemical  processes.  The  data  were  drawn  from 
groundwater  quality  monitoring  projects  conduct- 
ed by  the  EC.  Jordan  Co.,  during  the  design  and 
permit  application  of  phases  of  ash,  sludge  and 
mine  tailing  disposal  projects.  From  the  conditions 
observed  at  the  sites  described  in  this  paper,  the 
following  conclusions  were  drawn:  (1)  normally 
employed  monitoring  well  installation  procedures 
can   cause  substantial   hydrogeochemical   trauma; 

(2)  the  magnitude  of  installation  trauma  is  related 
to  physico-chemical  differences  between  the  natu- 
ral ground  water  and  substances  introduced  during 
well  installation  (drilling  fluids,  seals  and  backfills): 

(3)  hydraulic  stressing  of  seals  and  backfill  can 
cause  passage  of  pH-altering  substances  into  the 
well  cavity;  (4)  introduction  of  air  into  the  well 
water  can  significantly  alter  the  natural  reduction- 
oxidation  potential  (Eh)  of  the  ground  water. 
Some  of  the  recommendations  offered  by  the 
author  to  minimize  installation  trauma  are:  mini- 
mize  or  eliminate   the   introduction   of  water   in 
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installing  the  well;  do  not  use  bentonite  or  other 
drilling  fluids  unless  absolutely  needed;  if  water  is 
needed,  attempt  to  use  water  with  a  pH  similar  to 
that  anticipated  of  the  natural  ground  water,  based 
on  localized  knowledge  (soil  conservation  services, 
geological  survey,  etc.);  and  look  for  changes  in 
ratios  between  geochemically  related  analytes 
(Mg/Ca,  Mn/Fe,  Cu/Pb,  etc.).  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09157 


TECHNIQUE  FOR  RENOVATING  CLOGGED 
MONITOR  WELLS, 

W.  H.  McTigue,  and  R.  G.  Kunzel. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National    Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  247-250,  3  fig,  4  ref. 

Descriptors;  'Renovation,  *Wells,  'Monitoring 
wells,  'Cleaning,  'Observation  wells,  'Monitoring, 
•Maintenance,  'Mechanical  failure,  Remedies, 
Cleaning,  Silt,  Well  casings,  Sand  filters,  Ground- 
water movement,  Jetting,  Bentonite. 

This  paper  describes  a  technique  for  renovating  2- 
inch  PVC  monitor  wells  that  have  been  clogged 
by  intrusion  of  silt  from  the  surrounding  soil  and 
that  have,  in  this  case,  been  cross-contaminated  by 
bailer  sampling.  The  technique  selected  consisted 
of  the  installation  of  a  properly  filtered  gas-dis- 
placement sampler  inside  the  2-inch  PVC  casing 
and  screen  of  the  existing  monitor  wells.  The  first 
step  in  the  procedure  was  thorough  cleaning  of 
each  monitor  well  using  a  water  jetting  system, 
using  clean  water  from  the  municipal  system, 
which  was  not  recirculated  after  being  introduced 
into  the  well.  After  the  intruded  silt  had  been 
washed  out  of  the  casing  and  screen  of  each  well, 
and  after  the  jetting  water  returned  consistently 
clear,  the  jetting  tools  were  withdrawn  from  the 
well  casing,  making  sure  that  the  water  level  in  the 
casing  was  not  allowed  to  drop  during  the  with- 
drawal. A  gas-displacement  sampler  with  a  porous 
polyethylene  tip  section  and  rigid  PVC  riser  pipe 
was  inserted  into  the  clean  monitor  well  and 
screen.  The  outside  diameters  of  sampler  and  riser 
pipe  were  1  1/2  and  1  inch,  respectively.  The 
sampler  unit  itself  was  approximately  16  inches  in 
length.  After  the  sampler  unit  was  carefully  cen- 
tered in  the  well,  filter  sand  was  poured  slowly 
into  well  casing  to  allow  the  movement  of  ground 
water  into  the  monitor  well  and  into  the  gas  drive 
sampler  while  excluding  the  fine  particles  now 
lodged  in  the  original  gravel  pack.  A  seal  of  ben- 
tonite pellets  was  placed  in  the  well  casing  at  the 
top  of  the  filter  sand  column.  The  remainder  of  the 
well  casing  was  then  filled  with  readily  available 
material  to  complete  the  installation.  After  installa- 
tion, the  gas-displacement  sampler  was  operated  as 
a  pump  to  extract  residual  wash  water  in  the  filter 
sand  and  to  ensure  that  the  entire  system  was 
purged  and  refilled  with  natural  ground  water. 
(See  also  W88-09129)  (Friedmann-PTT) 
W88-09158 


BORE-VOLUME  PURGING  TO  IMPROVE 
MONITORING  WELL  PERFORMANCE:  AN 
OFTEN-MANDATED  MYTH, 

T.  Giddlings. 

IN;  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  253-256,  4  fig. 

Descriptors;  'Aquifer  management,  'Boreholes, 
•Maintenance,  'Monitoring,  'Purging,  'Observa- 
tion wells,  'Unconsolidated  aquifers,  Bedrock 
aquifers,  Cleaning,  Sampling,  Water  sampling. 

Problems  associated  with  bore  volume  purging  are 
addressed.  The  process  can  alter  the  aquifer-qual- 
ity water,  masking  of  the  parameters  to  be  moni- 
tored or  diluting  the  contaminant  to  levels  below 
detection.  These  problems  are  not  limited  to  either 
low-  or  high-yield  monitoring  wells  and  are  found 
in  both  unconsolidated  and  bedrock  aquifers. 
While  it  is  generally  agreed  that  the  stagnant  water 
must  be  removed  from  the  well  bore  in  order  to 
sample  representative,  aquifer-quality  water,  there 
can  be  established  no  specific  number  of  well-bore 


volumes  of  water  that  must  be  removed  from  a 
well  in  order  to  provide  a  satisfactory  sample.  This 
is  because  the  response  of  each  monitoring  well 
will  depend  on  the  aquifer  transmissivity  and  stor- 
age coefficients,  the  stratigraphy  penetrated  by  the 
well  and  the  specific  well  design.  Sometimes,  cer- 
tain contaminants  are  best  sampled  without  any 
purging  of  the  well  bore  at  all.  Removal  of  a  set 
number  of  well-bore  volumes  of  water,  whether 
adjusted  for  well  yield  or  not,  can  often  lead  to 
misrepresentative  samples  that  are  insensitive  due 
to  dilution  of  contaminants,  masking  the  chemical 
constituents  or  other  alteration  of  the  aquifer-qual- 
ity water  during  purging.  While  in  most  cases 
something  must  be  done  instead  of  sampling  the 
stagnant  water  in  the  well  bore,  the  controlled 
pumping  of  the  well  while  monitoring  a  few  pa- 
rameters in  the  field  to  determine  when  aquifer- 
quality  water  is  pumped  will  provide  far  better 
results  than  purging  the  same  number  of  bore- 
volumes  from  each  well.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09159 


LABORATORY  INVESTIGATION  OF  THE 
PURGING  BEHAVIOR  OF  SMALL-DIAMETER 
MONnORING  WELLS, 

J.  P.  Unwin,  and  D.  Huis. 

IN;  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  257-262,  6  fig,  3  ref. 

Descriptors:  'Hydraulic  engineering,  'Purging, 
'Well  pumps,  'Wells,  'Monitoring  wells,  'Obser- 
vation wells,  'Monitoring,  'Well  casings,  Evalua- 
tions, Seals,  Stagnant  water,  Pumping. 

Hydraulic  aspects  of  the  purging  process  under 
laboratory-controlled  conditions.  The  primary  ob- 
jective of  the  experiment  was  to  examine  the  effect 
of  pumping  water  from  near  the  water  surface 
within  the  well  casing  (surface  purging)  and  to 
make  a  comparison  with  the  effect  of  pumping 
from  a  further  submerged  position.  A  secondary 
objective  was  to  evaluate  the  effect  of  pumping 
rate  on  the  purging  behavior.  The  results  of  this 
research  showed  that:  (1)  purging  accomplished  by 
pumping  from  near  the  water  surface  within  the 
well  casing  is  the  most  reliable  way  to  ensure 
complete  removal  of  stagnant  water  within  a  2- 
inch  well  casing;  (2)  removal  of  about  seven  bore 
volumes  by  surface  pumping  is  sufficient  to  cause 
virtually  complete  purging  of  a  2-inch  casing;  (3) 
purging  behavior  during  surface  purging  is  inde- 
pendent of  pumping  rate  over  the  range  of  rates 
examined  (0.15  gpm  to  5  gpm);  (4)  pumping  from  a 
submerged  location  far  below  the  water  surface 
introduces  uncertainty  as  to  when  purging  can  be 
considered  complete  due  to  possible  downward 
migration  of  water  form  above  the  pump  inlet. 
Such  downward  migration  may  be  expected  even 
in  the  absence  of  drawdown  effects.  The  effect  is 
exacerbated  by  a  high  pumping  rate;  (5)  a  close- 
fitting  baffle  above  the  pump  inlet  is  not  effective 
in  preventing  the  intake  of  stored  water  during 
subsurface  purging.  A  tight  seal  above  the  pump 
inlet  (e.g.,  an  inflatable  packer)  may  prevent  down- 
ward migration  of  stored  water.  (See  also  W88- 
09129)  (Friedmann-PTT) 
W88-09160 


CHEMICAL  PROBLEMS  IN  GROUND-WATER 
MONITORING  PROGRAMS, 

Illinois    State    Water    Survey    Div.,    Champaign. 

Aquatic  Chemistry  Section. 

For  primary  bibliographic  entry  see  Field  7A. 
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DEALING  WITH  THE  PROBLEM  OF  OBTAIN- 
ING ACCURATE  GROUND-WATER  QUALITY 
ANALYTICAL  RESULTS, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09162 


INACCURATE    WATER-QUALITY    DATA    IN 
GROUND-WATER  STUDIES, 

Western  Water  Consultants,  Inc.,  Sheridan,  WY. 
For  primary  bibliographic  entry  see  Field  7A. 
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USE  OF  GEOPHYSICAL  TECHNIQUES  TO 
DELINEATE  GROUND-WATER  CONTAMINA- 
TION, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09164 


REFINEMENT  OF  THE  SHALLOW  SEISMIC 
REFLECTION  TECHNIQUE  IN  DETERMIN- 
ING SUBSURFACE  ALLUVIAL  STRATIGRA- 
PHY, 

Ecology  and  Environment,  Inc.,  Kansas  City,  KS. 
D.  A.  Kopsick,  and  T.  W.  Stander. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  301-306,  5  fig,  1  tab,  2  ref. 

Descriptors:  'Seismic  properties,  'Stratigraphy, 
'Seismology,  'Alluvial  aquifers,  'Geophysics, 
'Hydrologic  data  collections,  Groundwater  flow, 
Groundwater  management,  Monitoring,  Data  ac- 
quisition, Subsurface  water,  Geology. 

This  paper  discusses  the  application  of  shallow 
seismic  reflection  which  can  identify  subsurface 
structures  as  shallow  as  7  meters.  Subsurface  data 
at  depths  of  7  to  30  mm  were  discernible  on  a 
seismogram.  The  impact  from  a  0.223  caliber  rifle 
bullet  generated  frequencies  over  400  Hz,  in  com- 
parison to  frequencies  below  100  Hz  generated  by 
conventional  seismic  energy  sources.  These  higher 
frequencies  allow  for  detection  of  reflectors  at 
very  shallow  depths,  with  increased  resolution  of 
the  sedimentary  beds.  This  technique  can  be  very 
useful  to  the  hydrogeologist  in  characterizing  allu- 
vial environments  for  the  purposes  of  ground- 
water monitoring  or  ground-water  renovation.  The 
combination  of  exploratory  drilling  and  seismic 
reflection,  using  the  parameters  described  in  this 
paper,  yields  useful  data  on  the  shallow  subsurface 
structure  and  stratigraphy.  Because  this  technique, 
as  presently  developed,  cannot  determine  specific 
permeabilities  or  porosities,  borehole  data  is  neces- 
sary in  order  to  quantify  these  parameters.  (See 
also  W88-09129)  (Friedmann-PTT) 
W88-09165 


APPLICATION  OF  GEOPHYSICAL  TECH- 
NIQUES AS  A  SITE  SCREENING  PROCE- 
DURE AT  HAZARDOUS  WASTE  SITES, 

Environmental  Protection  Agency,  Atlanta,  GA. 
Region  IV. 

A.  S.  Hitchcock,  and  H.  D.  Harman. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National    Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  307-312,  5  fig,  9  ref. 

Descriptors:  'Sampling,  'Wells,  'Landfills, 
'Waste  dumps,  'Groundwater  pollution,  'Aquifer 
management,  'Geophysics,  'Site  selection,  Moni- 
toring, Leachates,  Economic  aspects,  Case  studies, 
Cost  analysis,  Geohydrology,  Contracts,  Resistivi- 
ty, Magnetometry. 

This  paper  describes  several  case  studies  where 
geophysical  techniques  were  applied  to  better 
define  potential  ground-water  contamination  prob- 
lems. The  case  histories  illustrate  typical  uses  of 
such  techniques  in  the  southeastern  U.S.  EPA 
Region  IV  utilized  the  capability  of  the  Field 
Investigation  Team  contract  to  conduct  these  in- 
vestigations. These  Studies  consisted  of  an  initial 
evaluation  of  site  history,  waste  analyses  and  hy- 
drogeology.  Few  control  wells  were  drilled  during 
these  studies.  Resistivity  data  interpretations  were 
mainly  based  on  existing  subsurface  data  and  simi- 
lar experiences  at  other  sites.  Most  surveys  were 
completed  in  two  to  four  days  with  crews  of  two 
or  three  people.  As  a  means  of  preliminary  leach- 
ate  monitoring  and  location  waste  sources,  resisiti- 
vity  and  magnetometry  have  proven  to  be  cost- 
effective  site  screening  techniques.  In  contrast  to 
conventional  drilling  and  sampling  techniques,  it 
can  be  shown  that  the  use  of  geophysics  allows  a 
manyfold  savings  in  time,  dollars  and  resources. 
The  drilling  rig  contract  requirements  alone  repre- 
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sent  a  three-  to  four-week  time  delay,  while  the       W88-09174 

time  required  for  a  geophysical  investigation  from 

the  planning  stage  to  the  completion  of  the  final 

report  is  in  the  range  of  four  to  five  weeks.  In  time 

savings  alone,  the  advantage  in  using  geophysical 

techniques  for  screening  studies  is  apparent.  (See 

also  W88-09129)  (Friedmann-PTT) 
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GROUND-WATER  MONITORING  IN  CLAY- 
RICH  STRATA  -  TECHNIQUES,  DIFFICUL- 
TIES AND  POTENTIAL  SOLUTIONS, 

Becon   Construction   Co.,    Houston   TX.    Mining 

Services  Group. 

For  primary  bibliographic  entry  see  Field  7A. 
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FIELD  APPLICATIONS  OF  CHEMICAL  TIME- 
SERIES  SAMPLING, 

Robert    S.    Kerr   Environmental    Research    Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
J.  F.  Keely,  and  F.  Wolf. 

IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  373-381,  8  fig,  2  tab,  17  ref. 

Descriptors:  *Groundwater  pollution,  'Aquifer 
management,  *  Sampling,  "Time  series  analysis, 
•Path  of  pollutants,  Tracers,  Data  acquistions, 
Data  interpretation,  Sampling,  Hydraulic  profiles, 
Tracers,  Pumping. 

This  paper  describes  the  methodology  and  sample 
applications  of  chemical  time-series  sampling  of 
groundwater  contamination.  The  use  of  time-series 
sampling  is  quite  similar  to  the  use  of  tracer  tests  to 
gain  insights  into  preferential  paths  of  contaminant 
movement.  There  are  sound  benefits  to  incorpora- 
tion of  successive  pumped  samples  in  ground-water 
contamination  investigations,  including  temporal 
sampling  efficiency.  Also,  as  this  paper  shows, 
concurrent  hydraulic  testing  not  only  yields  impor- 
tant information  about  aquifer  parameters,  but  may 
be  readily  adapted  to  enhance  the  use  of  time-series 
analyses;  e.g.,  purposeful  hydraulic  interference 
can  be  used  to  isolate  and  locate  a  contaminant 
source.  (See  also  W88-09129)  (Friedmann-PTT) 
W88-09173 


DIRECT  MEASUREMENT  OF  GASOLINE 
FLOW, 

K-V  Associates,  Inc.,  Falmouth,  MA. 
W.  B.  Kerfoot,  and  V.  Massard. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.   National   Water   Well   Association,   Wor- 
thington,  OH.  1983.  p  396-401,  9  fig,  5  ref. 

Descriptors:  'Groundwater  pollution,  *Wells, 
•Flow  meters,  'Gasoline,  *Path  of  pollutants, 
•Well  screens,  Flow  rates,  Thermal  conductivity, 
Aquifer  management,  Calibrations,  Hydrogeology, 
Darcys  law,  Geohydrology,  Graphical  methods. 

Direct  measurement  of  gasoline  flow  on  top  of 
groundwater  provides  rapid  information  on  direc- 
tion and  rate  of  movement.  This  paper  describes 
direct  measurement,  which  can  be  used  for  calibra- 
tion if  a  sufficient  volume  of  strata  is  available. 
Careful  attention  should  be  paid  to  well  construc- 
tion and  screen  selection  to  optimize  accuracy  of 
direction  and  rate  determinations.  Slotted  well 
screens  either  four  or  more  rows  show  a  significant 
improvement  in  accuracy  of  direction  compared 
with  three  or  less  rows.  Small  slot  width  not  only 
greatly  restricts  flow  rate,  but  sizes  less  than  0.010 
inch  may  swell  shut  and  eliminate  flow.  The  time 
to  peak  is  similar  to  water  for  groundwater  flow 
meter  probes.  Sensitivity  with  gasoline  as  the 
liquid  phase  was  found  to  be  about  one-half  that  of 
water.  This  appears  due  to  the  lower  thermal  con- 
ductivity of  gasoline  compared  to  water,  although 
the  heat  pulse  travels  principally  through  glass 
beads.  Using  a  three-dimensional  graphic  display  of 
the  Darcian  variable,  the  site  hydrogeological 
characteristics  can  be  visually  depicted.  (See  also 
W88-09129)  (Friedmann-PTT) 
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TWO  CASE  HISTORIES  ON  THE  DESIGN 
AND  PUMP  TESTING  OF  INDIVIDUAL 
AQUIFERS  WITH  DUAL  COMPLETED 
WELLS, 

Blatchley  Associates,  Inc.,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 
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VELOCITY  PLOTS  AND  CAPTURE  ZONES  OF 
PUMPING  CENTERS  FOR  GROUND-WATER 
INVESTIGATIONS, 

Robert  S.  Kerr  Environmental  Research  Lab., 
Ada,  OK.  Ground  Water  Research  Branch. 
J.  F.  Keely,  and  C.  F.  Tsang. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring. National  Water  Well  Association,  Wor- 
thington,  OH.  1983.  p  382-395,  14  fig,  4  tab,  13  ref. 

Descriptors:  *Plumes,  'Groundwater  pollution, 
•Data  interpretation,  *  Pumping  plants,  •Ground- 
water movement,  *Velocity  distribution,  Comput- 
ers, Capture  zone,  Data  acquistion,  Distribution 
patterns,  Mapping. 

This  paper  describes  several  easily  mastered  meth- 
ods for  rapid  estimation  of  the  impact  of  pumping 
center  on  nearby  contaminant  plumes.  Data  were 
appropriately  corrected  to  account  for  the  differ- 
ent sources  of  data  variability.  Data  from  pumping 
(water-supply)  wells  are  often  gathered  during 
ground-water  contamination  investigations  to  aug- 
ment special  monitoring  wells  and  to  estimate  the 
effectiveness  of  remedial  actions.  Because  the  in- 
terpretation of  these  data  requires  an  understand- 
ing of  the  areal  limits  of  the  zone  of  the  aquifer 
actually  yielding  waters  to  a  pumping  well  (the 
capture  zone),  it  is  useful  to  construct  velocity 
distribution  plots.  While  manual  plots  are  easily 
constructed  for  a  single  well,  use  of  computerized 
codes  is  much  more  efficient  for  more  complex 
situations.  Such  codes  can  be  devised  to  show  not 
only  the  spatial  distribution  of  contaminants,  but 
also  the  contaminant  concentration  history  at  se- 
lected points.  Use  of  such  plots  can  help  the  field 
investigator  select  the  most  appropriate  solutions 
to  pollution  problems.  (See  also  W88-09129) 
(Friedmann-PTT) 


MEASUREMENT  AND  PREDICTION  OF  THE 
EFFECTIVENESS  OF  OIL  SPILL  CHEMICAL 
DISPERSANTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Chemical  Engi- 
neering and  Applied  Chemistry. 
D.  Mackay,  A.  Chau,  K.  Hossain,  and  M.  Bobra. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  38-54,  2  fig,  4 
tab,  17  ref. 

Descriptors:  *Oil  spills,  'Cleanup  operations, 
•Chemical  treatment,  *Dispersants,  *Water  pollu- 
tion treatment,  Simulation  analysis,  Model  studies, 
Mathematical  models,  Oil,  Viscosity,  Salinity. 

Recent  developments  in  effectiveness  testing  of 
dispersants  are  discussed,  with  emphasis  on  the 
Mackay-Nadeau-Steelman  laboratory  test.  A  novel 
flume  test  system  is  described  in  which  an  attempt 
was  made  in  the  laboratory  to  simulate  a  sea  test 
involving  continuous  application  by  boat.  Some 
recent  findings  of  test  programs  are  discussed  and  a 
detailed  mechanism  proposed  for  the  dispersion 
process.  It  is  proposed  that  a  mathematical  model 
be  sought  to  express  effectiveness  as  a  function  of 
the  volumes  of  oil,  water,  and  dispersant,  oil  vis- 
cosity, water  salinity,  and  application  method.  It  is 
suggested  that  this  model  could  form  the  basis  of  a 
procedure  for  correlating  effectiveness  and  linking 
laboratory  tests  to  application  conditions  at  sea. 
(See  also  W88-09183)  (Author's  abstract) 
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STATUS  OF  THE  WARREN  SPRING  LABORA- 
TORY'S ROLLING  FLASK  TEST, 


Dasic  International  Ltd.,  Romsey  (England). 

For   primary   bibliographic   entry   see    Field    5G 
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VIEW  OF  THE  MACKAY  AND  LABOFINA 
LABORATORY  TESTS  FOR  ASSESSING  DIS- 
PERSANT EFFECTIVENESS  WITH  REGARD 
TO  PERFORMANCE  AT  SEA, 
British  Petroleum  Co.  Ltd.,  Sunbury-on-Thames 
(England).  BP  Research  Centre. 
For  primary  bibliographic  entry  see  Field  5G. 
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USE  OF  REMOTE  SENSING  IN  THE  DETER- 
MINATION OF  DISPERSANT  EFFECTIVE- 
NESS, 

Esso  Resources  Canada  Ltd.,  Calgary  (Alberta). 
Research  Dept. 

For  primary  bibliographic  entry  see  Field  5G. 
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EVALUATION    PROGRAM    FOR    AERIALLY 
APPLIED  DISPERSANTS, 

Government  of  Canada,  Ottawa  (Ontario). 

For  primary   bibliographic   entry   see   Field    5G. 
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RECOMMENDED  METHODS  FOR  TESTING 
THE  FATE  AND  EFFECTS  OF  DISPERSED 
OIL  IN  MARINE  SEDIMENTS, 

Battelle  Pacific  Northwest  Labs.,  Sequim,  WA. 
Marine  Research  Lab. 

J.  W.  Anderson,  J.  R.  Vanderhorst,  S.  L.  Kiesser, 
M.  L.  Fleischmann,  and  G.  W.  Fellingham. 
IN:  Oil  Spill  Chemical  Dispersants:  Research,  Ex- 
perience, and  Recommendations.  A  Symposium 
Sponsored  by  ASTM  Committee  F-20  on  Hazard- 
ous Substances  and  Oil  Spill  Response,  West  Palm 
Beach,  Florida,  October  12-13,  1982.  ASTM, 
Philadelphia,  Pennsylvania.  1984.  p  224-238,  2  fig, 
6  tab,  11  ref.  Exxon  Production  Research  Co. 
Contract  No.  2311204123. 

Descriptors:  *Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Dispersants,  'Oil  spills,  'Marine  environ- 
ment, Sediments,  Marine  sediments,  Oil  pollution, 
Benthic  fauna,  Clams. 

Tests  have  been  conducted  to  determine  the  extent 
of  dispersed  oil  sorption  on  sediments  and  reten- 
tion of  this  association  when  seawater  is  flushed 
through  the  substrate.  Sediment  beds  were  pre- 
pared where  dispersed  oil  in  seawater  was  allowed 
to  percolate  down  through  the  sand.  Water  con- 
centrations of  dispersed  oil  were  determined  before 
and  after  percolation.  Distribution  of  oil  in  sedi- 
ments was  shown  to  be  very  patchy  and  not  suita- 
ble for  quantitating  effects  on  benthic  species. 
Eighty-three  percent  of  the  oil  remained  in  the  top 
3  cm  during  this  process.  Additional  tests  in  special 
cores  showed  that  sediments  containing  dispersed 
oil  would  release  about  40%  of  the  oil  when  sea- 
water flowed  from  the  bottom  of  the  core  up 
through  the  bed  of  sand.  Based  on  the  fact  that 
most  of  the  dispersed  oil  is  held  in  the  3  cm  of 
substrate  when  water  is  drained  completely 
through  the  sediment,  it  is  recommended  that  ex- 
posure systems  be  designed  with  a  layer  (2  to  3  cm) 
of  contaminated  substrate  on  top  of  clean  sediment. 
Fiberglass  trays  (with  mesh  bottoms)  were  pre- 
pared in  this  manner  and  exposures  initiated  in 
both  subtidal  and  intertidal  areas  in  Sequim  Bay, 
Washington.  The  alterations  in  hydrocarbon  com- 
ponent composition  during  the  2-yr  exposure  peri- 
ods are  described.  Biological  responses  measured 
in  these  studies  were  the  growth  of  small  clams 
and  the  recruitment  of  multiple  benthic  species. 
Significant  reductions  were  observed  in  clam 
growth  in  oil-contaminated  sediments.  In  studies  in 
Year  1  (intertidal  zone),  the  difference  in  effects  on 
recruitment  of  benthic  species  attributable  to  the 
two  treatments  (dispersed  and  undispersed  oil)  was 
not  significant  but  in  Year  2  studies  (subtidal  zone), 
more  severe  effects  on  recruitment  resulted  from 
chemically  dispersed  oil.  (Author's  abstract) 
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UTILIZATION  OF  SELECTIVE  DISSOLUTION 
METHODS  FOR  ASSESSING  137-CS  MOBILI- 
TY AND  BIOAVAILABILITY, 

M.  R.  Noll,  and  P.  M.  Bertsch. 
IN:  Annual  Report  of  Ecological  Research  at  the 
Savannah     River     Ecology     Laboratory.     DOE 
Report  SRO--819-17,  (1986).  p  12-16,  3  fig,  I  tab. 

Descriptors:  'Path  of  pollutants,  "Fate  of  pollut- 
ants, 'Cesium  radioisotopes,  'Chemical  analysis, 
'Sequential  selective  dissolution,  Ammonium  chlo- 
ride, Steel  Creek,  South  Carolina,  Nuclear  indus- 
try, Chemical  reactions,  Oxides,  Organic  matter, 
Peroxide. 

The  establishment  of  L-Lake  for  receiving  thermal 
effluent  from  the  newly  reactivated  L-Reactor  has 
raised  some  concern  about  possible  remobilization 
of  137-Cs  from  the  Steel  Creek  floodplain  sedi- 
ments. To  assess  the  potential  for  137-Cs  remobili- 
zation and  bioavailability  under  specific  environ- 
mental conditions,  information  on  cesium  distribu- 
tion among  the  various  solid  phase  components  is 
required.  The  objective  of  this  investigation  was  to 
develop  a  method  for  estimating  the  various  chem- 
ical forms  of  137-Cs  in  sediments  employing  a 
sequential  selective  dissolution  (SSD)  technique 
that  could  be  utilized  in  assessing  potential  bioavai- 
lability. Several  methods  were  combined  to  form 
six  different  SSD  schemes.  Exchangeable  137-Cs 
was  extracted  in  all  schemes  with  calcium  acetate 
to  estimate  planar  site  (nonspecifically  adsorbed) 
Cs(CaOAc)  followed  by  ammonium  chloride,  to 
estimate  available  interlayer  edge  and  wedge  zone 
Cs,  which  is  not  exchangeable  by  larger  hydrated 
cations  (NH4C1).  Oxides  were  then  removed  by 
either  hydroxylamine  or  dithionite  citrate  (DCB). 
Organic  matter  was  oxidized  with  acidified  30% 
peroxide,  unacidified  30%  peroxide,  sodium  hypo- 
chlorite, or  sodium  pyrophosphate.  The  residual 
137-Cs  was  that  which  remained  associated  with 
the  solid  phases  following  all  extractions.  (See  also 
W88-09211)(Lantz-PTT) 
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REMOTE  SENSING:  METHODS  AND  APPLI- 
CATIONS, 

R.  M.  Hord. 

John  Wiley  and  Sons,  New  York.   1986.  362  p. 

Descriptors:  'Image  processing,  'Remote  sensing, 
'Sensors,  'Data  acquisition,  Radar,  Mathematical 
studies,  Algorithms,  Meteorology,  Geohydrology, 
Agriculture,  Oceanography,  Satellite  technology, 
Mappers,  Computers. 

Drawn  from  a  wide  range  of  papers,  reports  and 
government  documents,  this  book  examines  the 
state-of-the-art  in  remote  sensing.  After  presenting 
an  overview  and  summary,  the  material  is  orga- 
nized around  three  broad  subjects:  sensors,  proc- 
essing and  analysis  techniques,  and  applications; 
and  each  of  these  is  covered  in  an  extensive  chap- 
ter. In  Chapter  1,  the  book's  emphasis  on  civilian 
spaceborne  data  sources  is  established,  with  in- 
depth  coverage  of  radar  imaging,  coastal  zone 
color  scanners,  thematic  mappers,  and  return  beam 
vidicon  equipment.  Chapter  2  brings  together  algo- 
rithms and  other  methods  for  converting  bits  into 
pictures,  extracting  features  of  the  patterns  in  those 
pictures,  and  evaluating  results.  Chapter  3  de- 
scribes the  uses  of  remote  sensing  technology  in 
meteorology,  geology,  agriculture,  and  oceanogra- 
phy. The  Appendix  provides  a  list  of  pixel  values 
for  a  window  of  a  Landsat  Multispectral  Scanner 
(MSS)  image  so  that  the  reader  can  try  some 
processing  on  real  data  using  a  personal  computer. 
(Lantz-PTT) 
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PROCEEDINGS  OF  THE  SIXTH  NATIONAL 
SYMPOSIUM  AND  EXPOSITION  ON  AQUI- 
FER RESTORATION  AND  GROUND  WATER 
MONITORING. 

National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
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COMPARISON      OF      THE      EFFECTS      OF 
ROTARY  WASH   AND  AIR  ROTARY  DRILL- 


ING TECHNIQUES  ON  PUMPING  TEST  RE- 
SULTS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
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COMPARISON    OF   VADOSE   MONITORING 
PROCEDURES, 

Alabama  Univ.,  University. 

For  primary  bibliographic  entry  see  Field  2F. 
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EVALUATING  FLUSHING  AS  A  REMEDIAL 
ALTERNATIVE  USING  SOIL  COLUMN  TESTS, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

L.  R.  Penniman. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition     on     Aquifer     Restoration     and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.    1986.   p  62-70.   3   fig,   2  tab,  7  ref. 

Descriptors:  'Water  pollution  control,  'Hazardous 
wastes,  'Landfills,  'Flushing,  'Analytical  meth- 
ods, 'Soil  columns,  'Groundwater  monitoring, 
'Groundwater  pollution,  'Leachates,  Soil  proper- 
ties, Testing,  Design  criteria,  Aquifers,  Ground- 
water management,  Effluents,  Groundwater. 

The  procedure  for  conducting  a  soil  column  test  is 
described  with  respect  to  utilizing  this  technique 
for  evaluating  soil  flushing  for  remediation  of  haz- 
ardous waste  sites.  Technical  factors  that  should  be 
considered  prior  to  selection  of  flushing  as  a  poten- 
tial alternative  include  the  soils  hydraulic  loading 
and  desorptive  capacities  and  the  ability  of  the 
leachate  to  be  collected.  Test  design  parameters 
include  selection  of  representative  soils,  selection 
of  an  appropriate  transport  fluid  and  test  apparatus. 
Case  history  results  of  a  soil  column  test  conducted 
on  three  coarse-grained  soils  collected  from  a  haz- 
ardous waste  site  showed  significant  reduction  of 
effluent  concentrations  after  displacement  of  150 
pore  volumes.  (See  also  W88-09283)  (Author's  ab- 
stract) 
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USE  OF  STATIC  SOIL  VAPOR  COLLECTORS 
TO  IDENTIFY  SUBSURFACE  CONTAMINA- 
TION IN  SOUTHERN  CALIFORNIA  GROUND 
WATER  BASINS, 

Mills  (William  B.)  and  Associates,  Placentia,  CA. 
For  primary  bibliographic  entry  see  Field  5A. 
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ALTERNATIVE  METHOD  OF  LYSIMETER 
AND  SILICA  FLOUR  PACK  PLACEMENT  IN 
DEEP  BOREHOLES, 

LeRoy  Crandall  and  Associates,  Glendale,  CA. 
For  primary  bibliographic  entry  see  Field  2F. 
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EFFECTS  OF  FILTRATION  METHOD  AND 
SAMPLING  DEVICES  ON  INORGANIC 
CHEMISTRY   OF  SAMPLED   WELL  WATER, 

RMT,  Inc.,  Madison,  WI. 

For  primary  bibliographic  entry  see  Field  5A. 
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HELD  EVALUATION  OF  GROUND  WATER 
SAMPLING  DEVICES  FOR  VOLATILE  OR- 
GANIC COMPOUNDS, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Plant. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09300 


SUB-LINER  GROUND  WATER  MONITORING 
AT  A  LARGE  LINED  LANDFILL, 

Golder  Associates,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  7A. 
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GROUND     WATER     SAMPLING     WITHOUT 
WELLS, 


Montgomery   (J.M.)   Consulting   Engineers,    Inc., 

Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 
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USE  OF  ONSITE  ANALYTICAL  LABORATO- 
RY INSTRUMENTATION  TO  DETERMINE 
THE  EXTENT  OF  CONTAMINATION  AT  A 
HAZARDOUS  WASTE  SITE, 

Camp,  Dresser  and  McKee,  Inc.,  Atlanta,  GA. 
For  primary  bibliographic  entry  see  Field  5A. 
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RAPID      GROUND      WATER      ASSESSMENT 
USING  A  MOBILE  LABORATORY, 

OH.  Materials  Corp.,  Findlay,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 
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RATIONALE  FOR  FILTRATION  OF  GROUND 
WATER  SAMPLES, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 

O.  C.  Braids. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on     Aquifer     Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water    Well    Association, 

Dublin,  OH.  1986.  p  292-294. 

Descriptors:  'Filtration,  'Groundwater  monitor- 
ing, 'Analytical  methods,  'Sampling  devices, 
'Water  analysis,  Measuring  instruments,  Ground- 
water pollution,  Chemical  analysis,  Monitoring 
wells,  Water  quality,  Aquifers,  Gases,  Organic 
compounds,  Radioisotopes,  Dissolved  solids,  Sus- 
pended solids. 

The  issue  of  filtration  of  groundwater  samples  is 
integral  to  discussions  of  proper  protocol  in 
groundwater  sampling.  Some  workers  believe  that 
filtration  is  essential  to  the  preparation  of  a  water 
sample  in  order  to  get  a  representative  and  accu- 
rate analysis,  whereas  others  are  equally  convinced 
that  filtration  will  deleteriously  effect  the  water 
sample  and  lead  to  difficulties  with  the  data  ac- 
quired from  it.  Each  side  of  this  issue  has  merit 
because  the  reasons  for  the  groundwater  analysis 
vary  and  the  objectives  in  the  analytical  program 
also  differ.  There  are  legitimate  situations  in  which 
a  groundwater  sample  should  not  be  filtered  before 
it  is  analyzed  for  its  chemical  constituents  in  the 
laboratory  and  there  are  circumstances  dictating 
that  an  accurate  analysis  is  only  obtained  when 
filtration  is  accomplished.  Although  filtration  in 
this  context  is  filtration  through  a  0.45  micron 
pore-size  membrane,  the  same  principles  apply  if 
the  filtration  medium  is  glass  fiber  or  paper.  Fre- 
quently, practical  limitations  of  time  and  sample 
characteristics  dictate  the  use  of  glass  fiber  or 
paper  as  prefilters  before  the  final  membrane  step. 
In  dealing  with  the  subject  of  filtration,  one  must 
address  the  water-quality  parameters  that  could  be 
affected  either  by  the  act  of  filtration  or  by  the 
failure  to  filter.  The  effect  of  filtration  is  discussed 
in  relation  to  the  following  parameters:  dissolved 
gases,  dissolved  metals,  suspended  matter,  iron  pre- 
cipitates, radioactive  gases,  radioisotopes  associat- 
ed with  suspended  solids,  and  volatile  organic 
compounds.  (See  also  W88-09283)  (Alexander- 
PTT) 
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SHOULD  GROUND  WATER  SAMPLES  FROM 
MONITORING  WELLS  BE  FILTERED 
BEFORE  LABORATORY  ANALYSIS,  YES  AND 
NO, 

New  Jersey  Dept.  of  Environmental  Protection, 

Trenton. 

For  primary  bibliographic  entry  see  Field  5A. 
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POSITIVE    ASPECTS    OF   SAMPLE    FILTRA- 
TION, 

Jordan  (Edward  C.)  Co.,  Inc.,  Portland,  ME. 
For  primary  bibliographic  entry  see  Field  5A. 
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RATIONALE  FOR  SCREEN  LENGTH  SELEC- 
TION AND  PLACEMENT, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  7A. 
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REVIEW  OF  MATERIALS  USED  IN  MONI- 
TORING AND  MONITORING  WELL  CON- 
STRUCTION, 

Waste  Management,  Inc.,  Oak  Brook,  IL. 
For  primary  bibliographic  entry  see  Field  6E. 
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HOW  DRILLING  FLUIDS  AND  GROUTING 
MATERIALS  AFFECT  THE  INTEGRITY  OF 
GROUND  WATER  SAMPLES  FROM  MONI- 
TORING WELLS, 

Geraghty  and  Miller,  Inc.,  Lawrence,  KA. 

J.  P.  Gibb. 

IN:  Proceedings  of  the  Sixth  National  Symposium 

and     Exposition    on    Aquifer    Restoration    and 

Ground  Water  Monitoring.  Columbus,  Ohio.  May 

19-22,    1986.    National    Water   Well    Association, 

Dublin,  OH.  1986.  p  340-346.  11  ref. 

Descriptors:  *Water  analysis,  *Sampling,  •Drill- 
ing, *Grouting,  *Groundwater  monitoring,  ♦Moni- 
toring wells,  'Water  quality,  Water  chemistry, 
Groundwater  pollution,  Chemical  analysis, 
Groundwater  management,  Geohydrology,  Chem- 
ical interference,  Hydrology,  Aquifers,  Bentonite, 
Groundwater. 

The  use  of  drilling  fluids  in  monitoring  wells 
should  be  curtailed  whenever  possible.  Migration 
of  bentonite  or  even  'clean  water'  into  the  aquifer 
materials  disturbs  the  subsurface  environment  and 
creates  chemical  and  biological  conditions  that 
have  the  potential  for  altering  water  quality  in  the 
immediate  vicinity  of  the  well  and  the  area  impreg- 
nated. Due  to  the  limited  area  of  influence  experi- 
enced during  development  of  monitoring  wells, 
drilling  fluids  seldom  are  removed  to  the  extent 
that  they  will  not  cause  'well  trauma.'  Similarly, 
the  improper  placement  of  well  sealing  materials 
often  results  in  these  materials  being  in  the  flow 
path  to  the  well  or  in  such  close  proximity  that 
they  also  chemically  interfere  with  the  quality  of 
water  collected  from  the  well.  The  inability  to 
measure  in-situ  groundwater  quality  conditions 
prohibits  field  documentation  or  measurement  of 
these  types  of  chemical  interferences.  The  sparsity 
of  field  documentation  or  evidence  should  not  be 
used  as  an  excuse  to  overshadow  common  sense 
and  laboratory  evidence  that  clearly  indicates  the 
potential  for  chemical  interference  from  drilling 
fluids  and  grout  materials.  (See  also  W88-09283) 
(Alexander-PTT) 
W88-09311 


EFFECTS  OF  GROUTS,  SEALANTS,  AND 
DRILLING  FLUIDS  ON  THE  QUALITY  OF 
GROUND-WATER  SAMPLES, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Waste  Programs  Enforcement. 
K.  V.  B.  Jennings. 

IN:  Proceedings  of  the  Sixth  National  Symposium 
and  Exposition  on  Aquifer  Restoration  and 
Ground  Water  Monitoring.  Columbus,  Ohio.  May 
19-22,  1986.  National  Water  Well  Association, 
Dublin,  OH.  1986.  p  347-355.  9  ref. 

Descriptors:  'Drilling,  'Grouting,  'Groundwater 
monitoring,  'Monitoring  wells,  'Water  quality, 
Groundwater  management,  Hydrogen  ion  concen- 
tration, Guar  gum,  Bentonite,  Chemical  oxygen 
demand,  Sulfates,  Chlorides,  Water  chemistry, 
Groundwater  pollution,  Chemical  analysis,  Geohy- 
drology, Hydrology,  Aquifers,  Groundwater. 

Representative  samples  of  groundwater  quality  are 
difficult  to  obtain  and  subject  to  a  variety  of  influ- 
ences. Potential  sources  of  impact  on  sample  qual- 
ity are  grouts  and  sealants,  and  drilling  fluids. 
Grouts  and  sealants  may  either  invade  the  forma- 
tion and  filter  pack  and  elevate  pH,  or  if  improper- 
ly installed,  provide  an  avenue  for  sample  contami- 
nation from  overlying  units  or  the  surface.  Drilling 
fluids,  most  commonly  guar  gum  and  bentonite 


suspensions,  have  been  shown  to  elevate  chemical 
oxygen  demand,  sulfate  and  chloride  concentra- 
tions. Additionally,  the  large  number  of  potential 
additives  comprise  a  list  of  potential  contaminants 
of  the  groundwater  system.  Proper  attention  to 
procedure  must  be  employed  to  minimize  the  po- 
tential impacts  of  grouts  and  sealants  and  drilling 
fluids  on  the  operation  of  monitoring  systems.  (See 
also  W88-09283)  (Author's  abstract) 
W88-09312 


METHOD  FOR  CHARACTERIZING  VOLA- 
TILE ORGANIC  COMPOUND  CONCENTRA- 
TIONS IN  SHALLOW  SOILS, 

Kennedy/Jenks/Chilton,  Irvine,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09325 


INSTRUMENTATION  OF  PORE  PRESSURE 
AND  SOIL  WATER  SUCTION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  P.  E.  Kneale. 
IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.    John    Wiley    and    Sons,    New 
York.  1987.  p  77-112,  27  fig,  5  tab,  44  ref. 

Descriptors:  'Measuring  instruments,  'Pore  pres- 
sure, 'Soil  water,  Piezometers,  Tensiometers,  Sen- 
sors, Instrumentation,  Monitoring,  Data  acquisi- 
tion, Groundwater,  Geohydrology. 

Slope  hydrology  is  an  element  of  slope  instability 
that  is  reflected  explicitly  in  slope  stability  models, 
or  is  implicitly  required  in  the  examination  of 
longer  term  hillslope  development.  In  many  slope 
stability  problems  and  in  many  materials  (especial- 
ly residual  soils)  uncertainties  relating  to  the 
strength  parameters  of  a  soil  are  perhaps  similar  to 
the  difficulties  of  predicting  pore  pressure  or  suc- 
tion values  for  stability  analysis.  While  this  factor 
is  of  critical,  and  frequently  underrated  impor- 
tance, it  must  be  appreciated  that  pore  pressure/ 
suction  monitoring  is  undertaken  for  perhaps  four 
primary  reasons:  (1)  To  calibrate  stability  analysis 
models;  (2)  To  provide  a  means  of  estimating  the 
worst  groundwater  condition  a  site  might  experi- 
ence; (3)  To  provide  initial  results  as  a  prelude  to 
full  site  instrumentation;  and  (4)  To  identify  the 
dominant  groundwater/soil  water  processes.  In- 
strumentation selection,  installation,  and  monitor- 
ing is  thus  a  major  element  in  site  investigation 
work.  Of  course,  in  many  investigations  it  is  neces- 
sary to  undertake  more  than  one  of  the  above 
objectives  of  pore  pressure  monitoring  simulta- 
neously, due  to  cost  constraints.  These  objectives 
may  potentially  interact  and,  bearing  in  mind  the 
particular  significance  of  pore  water  conditions,  it 
is  important  that  a  sound  review  is  provided  of 
available  instrumentation.  This  chapter  reviews  in- 
strumentation in  three  classes:  piezometer  systems, 
tensiometers,  and  sensors  for  suction  measurement 
in  excess  of  90  kPa.  (See  also  W88-09334)  (Lantz- 
PTT) 
W88-09337 


CHEMICAL  ANALYSIS  OF  WATER:  GENER- 
AL PRINCIPLES  AND  TECHNIQUES, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

D.  T.  E.  Hunt,  and  A.  L.  Wilson. 

The    Royal    Society    of    Chemistry,    Burlington 

House,  London,  England.  1986.  683  p. 

Descriptors:  'Water  analysis,  'Chemical  analysis, 
•Chemical  properties,  'Data  interpretation,  Sam- 
pling, Water  quality. 

This  book  is  intended  to  deal  solely  with  the 
analysis  of  those  aqueous  solutions  to  which  the 
terms  'water'  is  commonly  applied.  Thus,  potable 
waters  and  naturally-occurring  fresh  waters  are 
included,  but  trade  effluents,  sewage,  industrial 
wastes,  etc.,  are  generally  excluded.  In  establishing 
a  program  of  sampling  and  analysis,  it  is  useful  to 
consider  the  total  process  as  composed  of  a 
number  of  sequential  stages.  The  sequential  ap- 
proach adopted  here  provides  a  reasonable  frame- 
work in  which  all  the  factors  of  interest  can  be 
discussed.  Section  2  discusses  the  stage  where  deci- 
sions  concerning   the    analytical    information    re- 
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quired  for  the  water  of  interest  are  discussed.  Sec- 
tion 3  considers  factors  affecting  the  spatial  and 
temporal  variability  of  water  quality.  Section  4 
describes  the  nature  of  errors  in  analytical  results 
and  also  presents  some  simple  statistical  ideas  and 
techniques  of  value  in  quantifying  these  errors, 
while  section  5  discusses  the  sources,  estimation, 
and  control  of  the  bias  of  analytical  results  in 
individual  laboratories.  Section  6  deals  in  depth 
with  the  estimation  and  control  of  the  precision  of 
analytical  results  in  individual  laboratories,  and 
section  7  describes  a  detailed  procedure  for  ensur- 
ing that  all  laboratories  of  a  group  achieve  a  speci- 
fied accuracy.  Section  8  considers  how  the  discus- 
sion in  sections  4  to  6  bears  on  the  way  in  which 
routine  analytical  results  should  be  reported.  The 
remaining  five  sections  discuss  the  factors  to  be 
considered  in  choosing  analytical  methods,  prob- 
lems commonly  met  in  analysis,  and  the  advan- 
tages vs.  disadvantages  of  various  laboratory  tech- 
niques and  computer  methodologies.  (Lantz-PTT) 
W88-09355 


SAMPLING  AND  ANALYSIS  OF  RAIN. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA. 

A  Symposium  Sponsored  by  the  American  Society 
for  Testing  and  Materials,  Committee  D-22  on 
Sampling  and  Analysis  of  Atmospheres,  Philadel- 
phia, Pennsylvania,  October  7,  1981.  ASTM  Spe- 
cial Technical  Publication  823,  1983.  99  p.  Edited 
by  S.  A.  Campbell. 

Descriptors:  *Water  analysis,  'Rain,  'Chemical 
analysis,  'Sampling,  'Acid  rain,  Hydrogen  ion 
concentration,  Workshops,  Precipitation. 

The  many  laboratories  measuring  precipitation  pa- 
rameters throughout  the  world  attest  to  the  impor- 
tance of  this  activity.  Participating  organizations 
range  from  major  networks,  which  collect  and 
process  thousands  of  samples  per  year,  to  local 
college,  university,  and  state  laboratories,  which 
may  process  10  to  100  samples  per  year.  Research 
scientists  are  conducting  extensive,  sophisticated, 
multisite  studies  of  the  composition  of  storm  water 
using  coulometric  titration  and  mass  spectrogra- 
phy,  while  in  Vermont  members  of  an  extensive 
voluntary  network  of  citizens  are  determining  rain- 
water acidity  using  pH  paper.  Voluntary  standardi- 
zation of  some  of  the  collection  and  measurement 
techniques  would  seem  to  have  many  advantages. 
Agreements  among  major  networks  to  store  pre- 
cipitation samples  and  to  conduct  certain  analyses 
using  the  same  predetermined  and  tested  proce- 
dures would  radically  improve  data  comparability. 
Perceiving  a  need  for  standard  methods  for  deposi- 
tion measurement,  ASTM  Committee  D-22  on 
Sampling  and  Analysis  of  Atmospheres  recom- 
mended practices  for  the  collection  and  analysis  of 
precipitation  and  formulated  appropriate  standard 
methods.  ASTM  convened  a  one  day  conference 
and  workshop  on  Sampling  and  Analysis  of  Rain 
on  October  7,  1981  to  assess  the  need  for  and 
interest  in  standards  development.  At  the  confer- 
ence, invited  authors  described  the  processes  lead- 
ing to  acidic  precipitation,  some  techniques  used  to 
collect  and  analyze  rain,  and  quality  assurance 
programs  currently  used  by  major  acid  precipita- 
tion measurement  networks.  This  book  is  a  compi- 
lation of  these  papers.  (See  W88-09388  thru  W88- 
09396)  (Lantz-PTT) 
W88-09387 


SAMPLING,  ANALYTICAL,  AND  QUALITY 
ASSURANCE  PROTOCOLS  FOR  THE  NA- 
TIONAL ATMOSPHERIC  DEPOSITION  PRO- 
GRAM, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09395 


MANUAL    OF    GROUND-WATER    QUALITY 
SAMPLING  PROCEDURES, 

Robert    S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09401 
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INSTRUMENTATION:  HANDBOOK  FOR 
WATER  AND  WASTEWATER  TREATMENT 
PLANTS 

EMA,  Inc..  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-09403 


PRINCIPLES    OF    ENVIRONMENTAL    SAM- 
PLING. 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09415 


OVERVIEW  OF  THE  SAMPLING  PROCESS, 

Illinois    State    Water    Survey    Div.,    Champaign. 
Aquatic  Chemistry  Section. 
M.  J.  Barcelona. 

IN:  Principles  of  Environmental  Sampling.  Ameri- 
can Chemical  Society.  1988.  p  3-23,  3  fig,  2  tab,  95 
ref. 

Descriptors:  *Pollutant  identification,  'Sampling, 
•Water  sampling,  *Water  analysis,  Sample  prepa- 
ration, Sample  preservation,  Field  tests,  Chemical 
analysis,  Errors. 

Meaningful  sampling  protocols  depend  on  careful 
planning  of  the  actual  procedures  used  in  sample 
collection,  handling,  and  transfer.  Protocols  are 
thorough  written  descriptions  of  the  detailed  steps 
involved  in  sample  collections.  Traditional  field 
and  laboratory  quality  control  measures  are  fre- 
quently not  satisfactory  for  meaningful  results  and 
should  be  realistically  evaluated  and  refined  before 
incorporating  into  a  protocol.  An  environmental 
sampling  protocol  includes  (1)  the  overall  purpose 
and  the  specific  purpose(s)  of  the  sampling  effort; 
(2)  selection  of  chemical  constituents  of  interest; 
primary  (substances  of  regulatory  concern,  such  as 
priority  pollutants)  and  secondary  (transformation 
products,  variables  needed  to  meet  criteria  for 
representativeness);  (3)  sampling  location  and  fre- 
quency; and  (4)  sample  handling,  field  determina- 
tions, storage  and  transport.  Sampling  location/ 
frequency  should  consider  minimal  disturbance  of 
samples  or  local  environment  and  scale  problems 
(bucket  vs.  surface  layer).  Sample  collection  (con- 
tact of  sample  with  sampling  device)  can  be  a 
source  of  error,  especially  at  trace  levels.  Common 
error  sources  are  contact  with  foreign  material, 
loss  of  volatile  substances,  and  reaction  of  the 
sample  with  the  matrix  before  analysis.  Sample 
handling  from  collection  to  analysis  should  mini- 
mize exposure  to  weather  conditions  and  speed  in 
pretreatment  (such  as  filtration).  Blanks  and  spike 
samples  should  be  handled  in  the  same  manner  as 
the  actual  samples.  (See  also  W88-09415)  (Cassar- 
PTT) 
W88-09416 


ASSESSING    AND    CONTROLLING    SAMPLE 
CONTAMINATION, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09418 


STORAGE   AND   PRESERVATION   OF   ENVI- 
RONMENTAL SAMPLES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09419 


EVALUATING  AND  PRESENTING  QUALITY 
ASSURANCE  SAMPLING  DATA, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5A. 

W  8  8-09420 


SAMPLING  WATERS:  THE  IMPACT  OF 
SAMPLE  VARIABILITY  ON  PLANNING  AND 
CONFIDENCE  LEVELS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09421 


ASSESSMENT  OF  MEASUREMENT  UNCER- 
TAINTY: DESIGNS  FOR  TWO  HETEROSCE- 
DASTIC  ERROR  COMPONENTS, 

National   Bureau  of  Standards  (NEL),   Gaithers- 

burg,  MD. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09422 


MODERN  SAMPLING  EQUIPMENT:  DESIGN 
AND  APPLICATION, 

Isco,  Inc.,  Lincoln,  NE. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09423 


SAMPLING  GROUNDWATER  MONITORING 
WELLS:  SPECIAL  QUALITY  ASSURANCE 
AND  QUALITY  CONTROL  CONSIDER- 
ATIONS, 

IT  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09425 


TECHNIQUES  FOR  SAMPLING  SURFACE 
AND  INDUSTRIAL  WATERS:  SPECIAL  CON- 
SIDERATIONS AND  CHOICES, 

BCM  Converse,  Inc.,  Mobile,  AL. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09426 


GROUNDWATER  SAMPLING, 

Satterthwaite  Associates,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09427 


COPING  WITH  SAMPLING  VARIABILITY  IN 
BIOTA;  PERCENTILES  AND  OTHER  STRATE- 
GIES, 

Food  and  Drug  Administration,  Washington,  DC. 
Center  for  Food   Safety   and   Applied   Nutrition. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09428 


COMPOSITE     SAMPLING     FOR     ENVIRON- 
MENTAL MONITORING, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09429 


CONSIDERATIONS        FOR        PRESERVING 
BIOTIC  SAMPLES, 

New  York  State  Agricultural  Experiment  Station, 

Geneva.  Analytical  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09430 


SAMPLING    AND    VARIABILITY    IN    SOILS 
AND  SOLID  WASTES, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09431 


SAMPLING  AND  ANALYSIS  OF  HAZARDOUS 
AND  INDUSTRIAL  WASTES:  SPECIAL  QUAL- 
ITY ASSURANCE  AND  QUALITY  CONTROL 
CONSIDERATIONS, 

University  of  Wyoming  Research  Corp.,  Laramie. 

Western  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09433 


MEASUREMENT  OF  THE  HYDRAULIC  CON- 
DUCTIVITY OF  FINE-GRAINED  SOILS, 

Texas  Univ.  at  Austin.  Center  for  Electromechan- 
ics. 

R.  E.  Olson,  and  D.  E.  Daniel. 
IN:  Permeability  and  Groundwater  Contaminant 
Transport  A  Symposium  Sponsored  by  the  Amer- 
ican Society  for  Testing  and  Materials  Committee 
D-18  on  Soil  and  Rock  for  Engineering  Purposes, 
Philadelphia,  Pennsylvania,  June  17-23,  1979. 
ASTM  Special  Technical  Publication  746,  1981.  p 
18-64,  19  fig,  5  tab,  137  ref. 


Descriptors:  'Hydraulic  conductivity,  'Soil  water, 
•Measuring  instruments,  'Groundwater,  'Particle 
size,  Saturated  soils,  Field  tests,  Groundwater, 
Flow  velocity,  Aeration  zone. 

Both  field  and  laboratory  tests  for  saturated  and 
partially  saturated  soils  are  considered  in  this 
review  of  the  state-of-the-art  in  the  measurement 
of  hydraulic  conductivity  of  fine-grained  soils.  For 
saturated  soils,  field  tests  are  to  be  preferred  be- 
cause they  permeate  a  larger  volume  of  soil,  thus 
taking  into  account  the  effects  of  macrostructure 
better  than  laboratory  tests.  Field  tests  are  general- 
ly best  performed  by  using  a  cylindrical  piezome- 
ter tip,  installed  by  methods  that  minimize  disturb- 
ance, and  measuring  flow  under  a  constant  head. 
Laboratory  specimens  should  be  as  large  as  practi- 
cal and  should  be  oriented  to  produce  flow  in  the 
direction  of  maximum  hydraulic  conductivity.  The 
permeant  should  be  a  fluid  similar  to  that  encoun- 
tered in  the  field.  Without  proper  experimental 
technique,  the  conductivity  measured  in  the  labo- 
ratory may  differ  from  the  field  value  by  several 
orders  of  magnitude.  Field  tests  for  unsaturated 
soils  are  not  well  developed  and  can  only  be 
recommended  for  cases  where  water  will  be 
ponded  on  the  surface  of  a  site.  The  most  versatile 
laboratory  techniques  are  the  instantaneous  profile 
method  using  tensiometric  or  psychrometric 
probes,  and  the  pressure  plate  outflow  method. 
The  best  method  to  use  depends  on  the  soil  suction 
expected  in  the  field.  (See  also  W88-09434)  (Au- 
thor's abstract) 
W88-09436 


METHODS  FOR  CONCENTRATION  AND  RE- 
COVERY OF  VIRUSES  FROM  WASTEWATER 
SLUDGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09469 


METHODS    OF    ENTEROVIRUS    RECOVERY 
FROM  DIFFERENT  TYPES  OF  SOILS, 

Epidemiology  Research  Center,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-09472 


MANAGING   GROUND   WATER   IN    MAINE: 
THREE  APPROACHES, 

Gerber  (Robert  G.),  Freeport,  ME. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09481 


IN-SITU     ANALYSIS     OF     GASOLINE-CON- 
TAMINATED GROUND  WATER, 

Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-09489 


CONTRIBUTION  OF  SELECTED  TOXIC 
CHEMICALS  TO  GROUND  WATER  FROM 
DOMESTIC  ON-SITE  SEWAGE  DISPOSAL 
SYSTEMS, 

Connecticut  Univ.,  Storrs.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09494 


DEVELOPING    A   STANDARDIZED   SYSTEM 
FOR  ENVIRONMENTAL  ASSESSMENTS, 

Shevenell  Gallen  and  Associates,  Inc.,  Portsmouth, 

NH 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09507 


USE  OF  REMOTE  SENSING,  GEOPHYSICAL 
AND  SOIL  GAS  TECHNIQUES  TO  LOCATE 
MONITORING  WELLS  AT  HAZARDOUS 
WASTES  SITES  IN  NEW  HAMPSHIRE, 

New  Hampshire  Dept.  of  Environmental  Services, 

Concord. 

For  primary  bibliographic  entry  see  Field  7A. 
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W88-09509 

INTERPRETATION  OF  EM  DATA  THROUGH 
GEOELECTRIC  MODELING  WITH  APPLICA- 
TION TO  A  LANDFILL  IN  SOUTHEASTERN 
NEW  HAMPSHIRE, 

Normandeau  Engineers,  Inc.,  Concord,  NH 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09510 


USE  OF  PORTABLE  PHOTOIONIZATION 
METERS  TO  ASSESS  THE  LATERAL  AND 
VERTICAL  DISTRIBUTION  OF  CONTAMI- 
NANTS AT  HAZARDOUS  WASTE  FACILITIES: 
A  CASE  STUDY, 

Dunn  Geoscience  Corp.,  Albany,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09511 


HIGH  FREQUENCY  PERCUSSION-DRIVEN 
MICRO-WELLS  IMPROVE  EFFICIENCY  OF 
CONTAMINANT  PLUME  DEFINITION, 

Pine  and  Swallow  Associates,  Acton,  MA. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09518 


SATELLITE  INFRARED  TECHNIQUE  TO  ES- 
TIMATE TROPICAL  CONVECTIVE  AND 
STRATIFORM  RAINFALL, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space   Flight  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09534 


EVAPORATION  OF  RAIN  FALLING  FROM 
CONVECTIVE  CLOUDS  AS  DERIVED  FROM 
RADAR  MEASUREMENTS, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  At- 
mospheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09535 


WATER  RESOURCES  ASSESSMENT:  A  SPA- 
TIAL EQUILIBRIUM  APPROACH, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09538 


TRACE  ELEMENT  CONCENTRATIONS  IN 
NEAR-SURFACE  WATERS  OF  THE  GREAT 
LAKES  AND  METHODS  OF  COLLECTION, 
STORAGE,  AND  ANALYSIS, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

R.  Rossmann,  and  J.  Barres. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
14,  No.  2,  p  188-204,  1988.  7  fig,  16  tab,  11  ref. 

Descriptors:  'Water  analysis,  *Lakes,  'Trace  ele- 
ments, 'Heavy  metals,  'Sampling,  'Great  Lakes, 
Metals,  Lake  Erie,  Lake  Michigan,  Lake  Superior, 
Lake  Ontario,  Lake  Huron,  Particulate  matter, 
Sample  preservation,  Water  sampling,  Water  anal- 
ysis. 

From  1980  through  1985,  waters  of  the  Great 
Lakes  were  sequentially  sampled  for  dissolved, 
particulate,  and  total  trace  elements.  Major  sam- 
pling occurred  in  1980  for  Lake  Huron,  in  1981  for 
Lakes  Erie  and  Michigan,  in  1983  for  Lake  Superi- 
or, and  in  1985  for  Lake  Ontario.  Great  care  was 
taken  during  collection,  storage,  and  analysis  to 
prevent  sample  contamination  and  to  document 
any  contamination  occurring.  Trace  elements 
measured  by  atomic  absorption  techniques  were 
silver,  aluminum,  arsenic,  boron,  barium,  berylli- 
um, bismuth,  cadmium,  cobalt,  chromium,  stronti- 
um, vanadium,  and  zinc.  All  results  were  field  and 
laboratory  blank  corrected.  Excluding  aluminum, 
barium,  iron,  and  strontium,  concentrations  of 
trace  elements  in  most  of  the  Great  Lakes  were  a 
few  ppb  or  less,  with  many  elements  being  below  1 
ppb.  Element  concentrations  were  highest  in  Lakes 
Erie  and  Michigan  and  lowest  in  Lakes  Huron  and 
Superior.  All  five  Great  Lakes  had  more  than  50% 


of  their  total  iron,  aluminum,  and  manganese  asso- 
ciated with  particulate  matter.  (Author's  abstract) 
W88-09553 


INTERCALIBRATION  EXERCISE  FOR  TRACE 
METALS  IN  MARINE  SEDIMENTS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09559 


SUMMARY  OF  THE  GLOBAL  WEATHER  EX- 
PERIMENT WORKSHOPS  ON  THE  HYDRO- 
LOGICAL  CYCLE  AND  DATA  ASSIMILA- 
TION, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-09561 


MICRODETERMINATION  OF  VANADIUM  IN 
WATER  SAMPLES, 

Naval  Chemical  and  Metallurgical  Lab.,  Bombay 

(India). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09565 


DEVELOPMENTS  IN  THE  SPECIATION  AND 
DETERMINATION  OF  ALKYLMETALS  (SN, 
PB)  USING  VOLATILIZATION  TECHNIQUES 
AND  CHROMATOGRAPHY-ATOMIC  AB- 
SORPTION SPECTROSCOPY, 
New  Hampshire  Univ.,  Durham.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09567 


SINGLET  OXYGEN  ANALYSIS  IN  IRRADIAT- 
ED SURFACE  WATERS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  de  Chimie  Physique. 
A.  M.  Braun,  F.  H.  Frimmel,  and  J.  Hoigne. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  27,  No.  1+2,  p  137-149, 
October  1986.  10  fig,  1  tab,  24  ref. 

Descriptors:  'Chemical  analysis,  'Humic  acids, 
•Oxygen,  'Surface  water,  'Ions,  Oxidation-reduc- 
tion reactions,  Water  analysis,  Chemical  reactions. 

There  has  been  a  growing  interest  in  quantitative 
analysis  of  photochemically  produced  oxidants  in 
natural  surface  waters  because  of  their  importance 
in  the  redox  reactions  of  organic  and  inorganic 
compounds.  In  this  paper,  quantitative  singlet 
oxygen  analysis  is  described  as  well  as  the  applica- 
tion of  this  method  for  the  determination  of  quan- 
tum yields  of  photooxidation  and  singlet  oxygen 
production.  The  importance  of  photosensitized 
production  of  singlet  oxygen  by  humic  materials  is 
evaluated.  (Miller-PTT) 
W88-09569 


RECENT  METHODOLOGICAL  PROGRESS  IN 
CADMIUM  ANALYSIS, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  fuer  Angewandte  Physikalische 
Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09571 


FOREST  DAMAGE:  CHARACTERIZATION  OF 
SPRUCE  NEEDLES  BY  PYROLYSIS  FIELD 
IONIZATION  MASS  SPECTROMETRY, 

Fachhochschule  Fresenius,  Wiesbaden  (Germany, 

F.R.).  Dept.  of  Trace  Analysis. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-09572 


DETERMINATION  OF  HEAVY'  ORGANOTIN 
POLLUTION  OF  WATER  AND  SHELLFISH 
BY  A  MODIFIED  HYDRIDE  ATOMIC  AB- 
SORPTION PROCEDURE, 

Universite  de  Pau  et  des  Pays  de  l'Adour  (France). 

Lab.  de  Chimie  Analytique. 

For  primary  bibliographic  entry  see  Field  5A. 


W88-09573 


ANALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  LACUSTRAL  SEDIMENTS 
BY  HIGH  RESOLUTION  SHPOL'SKII  SPEC- 
TROFLUORIMETRY  AT  10  K, 

Universite  de  Savoie,  Chambery  (France).  Lab.  de 

Spectroscopie  Moleculaire. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09579 


DETERMINATION  OF  TRIALKYLLEAD  SPE- 
CIES IN  WATER  SAMPLES, 

Dortmund  Univ.  (Germany,  F.R.).  Inst,  of  Occu- 
pational Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09580 


IMPROVEMENT  OF  THE  KJELDAHL 
METHOD  FOR  TOTAL  NITROGEN  INCLUD- 
ING ACID-HYDROLYZABLE  PHOSPHORUS 
DETERMINATIONS  IN  FRESHWATER  ECO- 
SYSTEMS, 

Chile  Univ.,  Santiago.  Dept.  de  Ciencias  Ecologi- 
cas. 

H.  A.  Muhlhauser,  L.  Soto,  and  P.  Zahradnik. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   28,  No.   3,   p  215-226, 
February  1986.  3  fig,  2  tab,  14  ref. 

Descriptors:  'Kjeldahl  procedure,  'Nitrogen, 
'Phosphorus,  'Ecosystems,  'Colorimetry,  Chile, 
Sediments,  Nutrients,  Macrophytes,  Nitrates,  Ni- 
trites, Phosphates. 

A  simpler,  faster  and  accurate  alternative  proce- 
dure for  the  traditional  Kjeldahl  method  is  report- 
ed. Besides  total  nitrogen  determination,  it  also 
allows  the  determination  of  acid-hydrolyzable 
phosphorus.  The  procedure  does  not  distinguish  N- 
N02  and  N-N03.  The  method  is  sensitive  at  the 
microgram  level  in  samples  containing  10  to  200 
micrograms  N/Litre  and  10  to  200  micrograms  P/ 
1.  Nitrogen  and  phosphorus  are  determined  colori- 
metrically.  Reproducibility  is  better  than  +  or  - 
10%.  P-P04  and  N-NH3  in  water,  sediments, 
aquatic  macrophytes  and  terrestrial  plants  collect- 
ed in  central  Chile  have  been  determined  using  the 
method  reported  here.  (Author's  abstract) 
W88-09581 


STABILITY  OF  PRECIPITATION  SAMPLES 
UNDER  FIELD  CONDITIONS, 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

J.  Slanina,  J.  H.  Baard,  B.  C.  Broersen,  J.  J.  Mols, 

and  P.  I.  Voors. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.   28,   No.   4,  p  247-261, 

February  1987.  5  fig,  5  tab,  10  ref. 

Descriptors:  'Sample  preservation,  'Sampling, 
'Contamination,  'Water  analysis,  'Precipitation, 
'Water  sampling,  Field  tests,  Regression  analysis, 
Tree  elements,  Statistics,  Errors. 

Eight  wet-only  samplers  placed  in  one  location 
were  used  to  sample  precipitation.  Subsamples 
were  taken  from  the  sample  bottles  directly  after 
the  precipitation  event  and  at  regular  intervals  up 
to  a  period  of  2100  hours  and  analyzed  for  bulk 
and  trace  elements,  while  the  samples  stayed  in  the 
samplers  under  field  conditions.  Outliers  were  de- 
leted by  means  of  conventional  statistical  tech- 
niques. The  resulting  data  base  was  tested  by 
means  of  the  F-test  for  consistency  and  for  changes 
in  the  chemical  composition  of  precipitation  sam- 
ples directly  after  sampling  or  after  an  extended 
stay  under  field  conditions.  Eighty-one  percent  of 
the  samples  showed  consistent  results  and  no  clear 
indication  of  chemical  changes  was  found.  Regres- 
sion analysis  indicated  that  the  uncertainties  for 
samples  analyzed  after  one  week  are  less  than  5% 
generally  for  the  bulk  elements  and  less  than  14% 
for  the  trace  elements.  After  a  period  of  400  hours, 
the  uncertainties  for  the  bulk  elements  increase  to  a 
level  of  5-10%  and  5-30%  for  the  trace  elements. 
Contamination  as  a  result  of  handling  the  samples 
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to  obtain  subsamples  seems  the  main  cause  for  the 
increase  of  the  concentrations  which  were  ob- 
served. Contamination  during  the  sample  pretreat- 
ment  and  analysis  in  the  laboratory  is  probably  of 
minor  importance.  (Author's  abstract) 
W88-09582 


GC/MS,  HPLC  AND  FAB  MASS  SPECTRO- 
PHOTOMETRIC  ANALYSIS  OF  ORGANIC  MI- 
CROPOLLUTANTS  IN  BARCELONA'S  WATER 
SUPPLY, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Lab.  d'Espectrometria  de  Masses. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09583 


A  three-column  ion  chromatographic  system  for 
the  removal  of  humic  substances  from  natural 
waters  and  subsequent  on-line  concentration  and 
determination  of  nitrate  and  sulfate  using  non-sup- 
pressed ion  chromatography  is  presented.  Humic 
substances  are  removed  using  disposable  adsorp- 
tion columns  packed  with  chemically  bonded 
amine  silica  material.  The  sample  is  directly  trans- 
ferred to  an  ion  exchange  column  where  the  anions 
are  concentrated  ca  10  times.  After  reversing  the 
flow,  the  ions  are  transferred  to  a  third  column 
where  they  are  separated  and  quantified.  The  de- 
tection limit  is  less  than  1  mg/L  of  nitrate  or 
sulfate  in  water  containing  45  mg/1  of  humic  acid. 
(Author's  abstract) 
W88-09608 


tion  bioassay,  in  which  stepwise  dilutions  of  phyto- 
plankton  nutrients  (nitrogen,  phosphorus,  iron, 
trace  metals)  with  a  nutrient-free  major-ion  solu- 
tion are  capable  of:  1)  identifying  those  nutrients 
potentially  most  limiting,  and  2)  establishing  mag- 
nitudes of  respective  nutrient-input  cutbacks  re- 
quired to  bring  about  nutrient-limited  control  of 
phytoplankton  growth.  In  situ  deployment  of  dilu- 
tion bioassays  should  help  establish  criteria  govern- 
ing minimal  nutrient  inputs  required  to  arrest  unde- 
sirable impacts  of  hypereutrophy.  We  have  evalu- 
ated the  field  applicability  of  dilution  bioassays 
during  a  2-year  trial  in  the  periodically  hypereutro- 
phic  Neuse  River,  North  Carolina.  (Author's  ab- 
stract) 
W88-09634 


PCB  TRACE  ENRICHMENT  FROM  CON- 
TAMINATED NATURAL  WATER  AT  THE  SUB 
PPT  LEVEL  ON  C18  MICROCARTRIDGES, 

Liege  Univ.  (Belgium).  Zoology  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09585 


EFFECT  OF  FILTRATION  AND  CENTRIFUGA- 
TION  ON  THE  DETERMINATION  OF  ALUMI- 
NUM IN  WATER, 

Norsk  Inst,  for  Skogforskning,  Aas. 

O.  Royset,  A.  O.  Stuanes,  G.  Ogner,  and  G. 

Sjotveit. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  29,  No.  1+2,  p  141-149, 

March  1987.  3  fig,  2  tab,  16ref. 

Descriptors:  'Water  analysis,  'Laboratory  meth- 
ods, 'Aluminum,  Surface  water,  'Leachates, 
Water  sampling,  Pollutant  identification,  Particu- 
late matter,  Spectrophotometry,  Colloids,  Filtra- 
tion, Centrifugation,  Surface  water,  Membrane  fil- 
ters, Surface  water. 

The  effect  of  filtration  and  centrifugation  on  the 
determination  of  aluminum  in  surface  and  leachate 
water  was  studied.  For  surface  and  leachate  water 
samples,  only  small  effects  were  observed  after 
filtration  through  0.45  micrometer  or  0.22  microm- 
eter pore  size  membrane  filters  compared  to  unfil- 
tered  samples.  For  over  80%  of  the  samples  which 
contained  0.01-15  mgAl/L,  the  differences  be- 
tween unfiltered  and  filtered  samples  were  less 
than  0.10  mgAl/L;  only  for  about  5%  of  the 
samples  were  the  differences  above  0.20  mgAl/L 
observed.  (Author's  abstract) 
W88-09586 


ANALYTICAL  CHEMISTRY  OF  CHROMIUM 
SPECIES  IN  THE  ENVIRONMENT,  AND  IN- 
TERPRETATION OF  RESULTS, 

Bayer  AG.,  Leverkusen  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 

W88-09589 


DETERMINATION  OF  METHYL-  AND  ETH- 
YLMERCURY  IN  NATURAL  WATERS  AT 
SUB-NANOGRAM  PER  LITER  USING  SCF-AD- 
SORBENT  PRECONCENTRATION  PROCE- 
DURE, 

Swedish  Environmental  Research  Inst.,  Goete- 
borg. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09590 


MULTICOLUMN  ION  CHROMATOGRAPHIC 
DETERMINATION  OF  NITRATE  AND  SUL- 
FATE IN  WATERS  CONTAINING  HUMIC 
SUBSTANCES, 

Lund  Univ  (Sweden).  Dept.  of  Analytical  Chem- 
istry. 

E.  Hoffmann,  G.  Marko-Varga,  I.  Csiky,  and  J.  A. 
Jonsoon. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  25,  No.  1-3,  p  161-171, 
June  1986.  5  fig,  1  tab,  16  ref. 

Descriptors:  'Chemical  analysis,  'Laboratory 
equipment,  'Humic  substances,  'Chromatography, 
•Nitrates,  'Sulfates,  Water  sampling,  Ion  ex- 
change. 


2-(5-BROMO-2-PYRIDYLAZO)-5- 
DIMETHYLAMINOPHENOL      (5-BR-DMPAP) 
AS  A   REAGENT  FOR  SPECTROPHOTOME- 
TRIC  DETERMINATION  OF  IRON(HI), 

Environmental  Science  Research  Inst,  of  Guanz- 

hou  Prefecture,  Ganzhou  (China). 

X.  Qui,  and  Y.  Zhu. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  26,  No.  1,  p  19-25,  July 

1986.  3  fig,  1  tab,  7  ref. 

Descriptors:  'Chemical  analysis,  'Water  analysis, 
'Spectrophotometry,  'Iron,  'Irrigation  water,  5- 
Br-DMPAP. 

A  new  color  reaction  of  iron(III)  with  2-(5-Bromo- 
2-Pyridylazo)-5-Dimethylaminophenol  (5-Br- 

DMPAP)  has  been  studied  systematically.  In  dilute 
acetic  acid  solution  (0.06-0.8  N),  iron(II)  can  form 
a  colored  complex  with  5-Br-DMPAP.  The  com- 
plex exhibits  maximum  absorption  at  600  nm,  and 
the  value  of  the  apparent  molar  absorption  coeffi- 
cient is  found  to  be  74,000.  The  composition  of  the 
complex  is  also  established  as  Fe(III):5-Br- 
DMPAP  =  1:2  by  the  methods  of  continuous 
variation  and  mole  ratio  as  well  as  slope  ratio.  The 
Lambert-Beer  law  is  obeyed  in  the  range  of  0  to  8 
micrograms  iron/ml.  The  proposed  new  method  is 
reasonably  selective  and  sensitive  for  iron(lll)  and 
was  satisfactorily  applied  to  the  determination  of 
iron(III)  in  irrigation  water.  (Author's  abstract) 
W88-09612 


DETERMINATION  OF  THE  SPECIATION  OF 
CHROMIUM  FROM  A  BICYCLE  FACTORY 
DISCHARGE, 

Dar  es  Salaam  Univ.  (Tanzania).  Kunduchi  Marine 

Biological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 
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DILUTION  BIOASSAYS:  THEIR  APPLICA- 
TION TO  ASSESSMENTS  OF  NUTRIENT  LIM- 
ITATION IN  HYPEREUTROPHIC  WATERS, 

North  Carolina  Univ.,  Morehead  City.  Inst,  of 
Marine  Sciences. 
H.  W.  Paerl,  and  N.  D.  Bowles. 
Hydrobiologia  HYDRB8,  Vol.  146,  No.  3,  p  265- 
273,  March  30,  1987.  7  fig,  2  tab,  18  ref.  NSF  BSR 
8314702,  University  of  North  Carolina  Water  Re- 
sources Research  Institute  Project  A- 122  NC,  and 
North  Carolina  Sea  Grant  Projects  R/MER-1  and 
R/MER-2. 

Descriptors:  'Eutrophication,  'Bioassay,  'Water 
analysis,  'Nutrients,  'Limiting  nutrients,  Phyto- 
plankton, Nuisance  algae,  Impaired  water  quality, 
Water  quality  standards,  Nitrogen,  Phosphorus, 
Iron,  Trace  metals,  Neuse  River,  North  Carolina, 
Water  quality  management. 

Hypereutrophic  waters,  which  are  characterized 
by  nutrient  inputs  exceeding  phytoplankton  nutri- 
ent requirements,  are  often  sites  of  chronic  nui- 
sance algal  blooms  and  associated  water-quality 
deterioration  problems.  In  order  to  restore  such 
systems  to  acceptable  water-quality  standards, 
identification  of  growth-limiting  nutrients  is  of  cen- 
tral importance.  Conventional  nutrient-addition 
bioassay  techniques  are  often  ineffective  in  identi- 
fying potentially  limiting  nutrients,  due  to  persist- 
ent nutrient  excesses  in  hypereutrophic  systems. 
Accordingly,  we  have  developed  a  nutrient-dilu- 


WATER  QUALITY  STUDIES  ON  BUCKING- 
HAM CANAL  (MADRAS,  INDIA):  A  DISCRIMI- 
NANT  ANALYSIS, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-09641 


STUDY  OF  METAL  SORPTION/DESORPTION 
PROCESSES  ON  COMPETING  SEDIMENT 
COMPONENTS  WITH  A  MULTICHAMBER 
DEVICE, 

Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09705 


VENTURI  FLUME  OF  MINIMUM  SPACE  RE- 
QUIREMENTS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Chaire  de  Constructions  Hydraulics. 
W.  H.  Hager. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  226-243,  May 
1988.  11  fig,  1  tab,  14  ref,  3  append. 

Descriptors:  'Weirs,  'Flow  profiles,  'Stage-dis- 
charge relations,  'Venturi  flume,  'Hydraulics, 
•Mathematical  analysis,  'Discharge  measurement. 

The  flow  features  of  a  Venturi  flume,  constricted 
with  sharp-edged,  thin-plated  elements  were  inves- 
tigated. These  elements,  located  at  both  side  walls 
of  a  rectangular  duct,  as  are  usually  found  in  large 
municipal  sewers,  are  fixed  at  the  bottom  and  at 
the  ceiling  by  a  simple  device.  Particular  attention 
is  paid  to  the  head-discharge  equation  for  various 
constriction  rates,  the  limit  submergence,  and  the 
discussion  of  the  internal  flow  mechanism.  The 
theoretical  approach  accounts  for  the  effects  of 
fluid  separation  from  the  constriction  elements  and 
for  the  streamline  curvature.  Compared  to  the 
conventional  discharge  equation,  the  effects  of  the 
contraction  geometry  and  the  relative  energy  head 
are  included.  The  final  result  corresponds  to  an 
explicit  equation  for  discharge  once  the  contrac- 
tion geometry  is  fixed  and  the  upstream  flow  depth 
is  recorded.  Design  curves  allow  a  rapid  and  pre- 
cise determination  of  discharge.  (Author's  abstract) 
W88-09734 


FURROW  FLOW  MEASUREMENT  ACCURA- 
CY, 

Agricultural  Research  Service,  Kimberly,  ID. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-09735 

CHARACTERIZATION  OF  LIGHT  REGIME 
CHANGES  (PAR)  BY  IRRADIANCE  REFLEC- 
TANCE IN  TWO  AMAZONIAN  WATER 
BODIES  WITH  DIFFERENT  PHYSICO-CHEM- 
ICAL PROPERTIES, 

Kiel  Univ.  (Germany,  F.R.).  Botanisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09761 


COLLECTION    MANIFOLD    FOR    MULTILE- 
VEL GROUND-WATER  SAMPLING  DEVICES, 

British  Geological  Survey,  Keyworth  (England). 
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Fluid  Processes  Research  Group. 

5.  P.  Hitchman. 

jround  Water  GRWAAR,  Vol.  26,  No.  3,  p  348- 

$49,  May-June  1988.  2  fig,  3  ref. 

Descriptors:  "Groundwater,  'Sampling,  *Water 
iampling,  Groundwater  pollution,  Field  tests,  Ra- 
iioactive  tracers. 

\  sampling  manifold  was  developed  that  allows 
he  rapid  collection  of  ground  water  from  multile- 
vel samplers  during  tracer  tests.  The  manifold  is 
:heap  and  easily  assembled.  The  graduated  syringe 
illows  reasonably  accurate,  repeatable  volumes  to 
)e  collected.  Compared  with  the  sampling  method 
jsed  in  previous  tracer  experiments,  that  of  con- 
lecting  a  vacuum  line  to  each  sampling  point  in 
urn,  the  manifold  has  a  number  of  advantages. 
Sampling  takes  about  1/5  of  the  time,  even  less  if 
:here  is  more  than  one  operator,  preventing  a 
jacklog  when  samples  are  to  be  analyzed  on  site 
md  allowing  'breathing  space'  when  the  sampling 
nterval  is  short.  It  is  safer  when  using  active 
;racers,  as  there  is  less  chance  of  splashing  and 
:ontamination.  Because  all  sampling  points  are 
ander  vacuum  at  the  same  time,  ground  water  is 
ess  likely  to  be  drawn  from  adjacent  sampling 
ireas.  (Sand-PTT) 
W88-09788 


MEASUREMENT  OF  BACTERIAL  GROWTH 
RATES  IN  SUBSURFACE  SEDIMENTS  USING 
[■HE  INCORPORATION  OF  TRITIATED  THY- 
MIDINE INTO  DNA, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

P.  M.  Thorn,  and  R.  M.  Ventullo. 

Microbial  Ecology  MCBEBU,  Vol.  16,  No.  1,  p  3- 

16,  1988.  3  fig,  5  tab,  41  ref. 

Descriptors:  *Soil  bacteria,  "Subsurface  sediments, 
'Bacteria,  'Ecosystem,  Growth,  DNA,  Tritium, 
Soil  types,  Clays,  Sand,  Silt,  Radioactive  tracers, 
Dklahoma,  Wisconsin,  Michigan. 

Microbial  growth  rates  in  subsurface  sediment 
Tom  three  sites  were  measured  using  incorporation 
jf  tritiated  thymidine  into  DNA.  Sampling  sites 
ncluded  Lula,  Oklahoma,  Traverse  City,  Michi- 
gan, and  Summit  Lake  Wisconsin.  The  method 
required  (1)  thymidine  concentrations  >  125  nM, 
[2)  incubation  periods  <4  h,  (3)  addition  of  sodium 
iodecyl  sulfate  (SDS)  and  EDTA  for  optimum 
macromolecular  extraction,  and  (4)  DNA  purifica- 
tion, in  order  to  accurately  measure  the  rate  of 
thymidine  incorporation.  Macromolecule  extrac- 
tion recoveries,  as  well  as  percentage  of  tritium 
label  incorporated  into  the  DNA  fraction,  were 
variable  and  largely  depended  upon  sediment  com- 
position. In  general,  sandy  sediments  yielded 
higher  extraction  recoveries  and  demonstrated  a 
larger  percentage  of  label  incorporated  into  DNA 
than  sediments  that  contained  a  high  silt-clay  com- 
ponent. Reported  results  also  indicate  that  the 
acid-base  hydrolysis  procedure  routinely  used  for 
macromolecular  fractionation  in  water  samples 
may  not  be  routinely  applicable  to  the  modified 
sediment  procedure  where  addition  of  SDS  and 
EDTA  are  required  for  macromolecular  extrac- 
tion. Growing  rates  exhibited  by  subsurface  com- 
munities are  relatively  slow,  ranging  from  510,000 
to  1020,000  cells/g/day.  These  rates  are  2  to  1,000- 
fold  lower  than  growth  rates  measured  in  surface 
sediments.  These  data  lend  support  to  the  supposi- 
tion that  subsurface  microbial  communities  are  nu- 
tritionally stressed.  (Author's  abstract) 
W88-09790 


MICROBIAL  COMMUNITIES  IN  THE  SATU- 
RATED GROUNDWATER  ENVIRONMENT:  I. 
METHODS  OF  ISOLATION  AND  CHARAC- 
TERIZATION OF  HETEROTROPHIC  BACTE- 
RIA, 

Bremen  Univ.  (Germany,  F.R.). 
J.  Kolbel-Boelke,  B.  Tienken,  and  A.  Nehrkom. 
Microbial  Ecology  MCBEBU,  Vol.   16,  No.   1,  p 
17-29,  1988.  3  tab,  50  ref. 

Descriptors:  'Bacterial  analysis,  'Soil  bacteria, 
•Bacteria,  'Heterotrophic  bacteria,  'Groundwater, 
Taxonomy,  Cluster  analysis. 


A  method  is  described  for  isolation  and  morpho- 
logical and  physiological  characterization  of 
groundwater  bacteria  based  on  numerical  taxono- 
my and  cluster  analysis,  and  using  a  miniaturized 
test  system  (microtiter  plates).  Bacteria  were  isolat- 
ed randomly  on  P-agar,  and  each  strain  was  char- 
acterized in  regard  to  155  features.  The  media  for 
biochemical  differentiation  are  listed  as  well  as 
methods  of  morphological  discrimination.  Strains 
of  heterotrophic  and  oligotrophic  bacteria  (246), 
isolated  from  5  water  samples  from  different 
depths  of  the  saturated  groundwater  area,  were 
used  for  optimizing  media  and  test  reactions.  (See 
also  W88-09792)  (Author's  abstract) 
W88-09791 


EQUIVALENCE  OF  MICROBIAL  BIOMASS 
MEASURES  BASED  ON  MEMBRANE  LIPIDS 
AND  CELL  WALL  COMPONENTS,  ADENO- 
SINE TRIPHOSPHATE,  AND  DIRECT 
COUNTS  IN  SUBSURFACE  AQUIFER  SEDI- 
MENTS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Biologi- 
cal Science. 

D.  L.  Balkwill,  F.  R.  Leach,  J.  T.  Wilson,  J.  F. 
McNabb,  and  D.  C.  White. 

Microbial  Ecology  MCBEBU,  Vol.  16,  No.  1,  p 
73-84,  1988. 

Descriptors:  'Aquifers,  'Subsurface  sediments, 
'Bacteria,  'Bacterial  analysis,  'Soil  bacteria,  Bio- 
mass,  Adenosine  triphosphate,  Biological  mem- 
branes, Microscopy,  Lipids. 

An  uncontaminated  subsurface  aquifer  sediment 
contains  a  sparse  microbial  community  consisting 
primarily  of  coccobacillary  bacteria  of  relatively 
uniform  size  which  can  be  counted  directly  with 
appropriate  staining.  The  morphological  simplicity 
and  the  relatively  decreased  cell  numbers,  when 
compared  with  surface  soils  and  sediments,  make 
the  subsurface  an  ideal  natural  community  with 
which  to  compare  the  utility  of  chemical  measures 
of  microbial  biomass  to  direct  microscopic  counts. 
The  membrane  phospholipids  (estimated  as  the 
polar  lipid  fatty  acids,  the  lipid  phosphate,  and  the 
phospholipid  glycerol  phosphate),  lipopolysac- 
charide  (LPS)  lipid  A  (estimated  as  the  LPS  hy- 
droxy fatty  acids),  cell  walls  (estimated  as  the 
muramic  acid),  and  ATP  all  give  essentially  identi- 
cal estimates  of  cell  numbers  and  dry  weight  as  the 
direct  counts,  using  conversion  factors  determined 
on  subsurface  microorganism  monocultures. 
Assays  of  microbial  cell  components  are  thus  vali- 
dated by  comparison  with  the  classical  direct 
count  in  at  least  one  soil/sediment.  (Author's  ab- 
stract) 
W88-09795 


SOME  SPECIAL  PROBLEMS  IN  THE  DETER- 
MINATION OF  VIABLE  COUNTS  OF 
GROUNDWATER  MICROORGANISMS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Allgemeine 

Mikrobiologie. 

P.  Hirsch,  and  E.  Rades-Rohkohl. 

Microbial  Ecology  MCBEBU,  Vol.   16,  No.   1,  p 

99-113,  1988.  2  fig,  8  tab,  16  ref. 

Descriptors:  'Groundwater,  'Sediments,  'Micro- 
organisms, 'Bacteria,  'Soil  bacteria,  'Bacterial 
analysis,  Aquifer  characteristics,  Wells,  Seasonal 
variation,  Water  depth,  Aquifer  characteristics, 
Laboratory  methods,  Segeberg  Forest,  Germany. 

Factors  affecting  viable  cell  counts  in  groundwater 
or  sediments  were  studied  with  samples  from  the 
Segeberg  Forest  test  area  in  northern  Germany. 
There  was  very  little  variation  in  results  with  the 
season  or  depth  of  sampling;  generally  there  were 
1000-10,000  aerobic  cells/ml  or  g  sediment.  Long 
incubation  times  resulted  in  higher  cell  counts; 
groundwater  samples  required  4-5  weeks,  and  sedi- 
ment extracts  had  to  be  cultured  for  7  weeks.  Total 
cell  counts  in  sediment  were  1000-10,000  cells/g 
higher  than  viable  cell  counts  of  aerobes.  This  was 
explained  partly  by  the  additional  presence  of  an- 
aerobes and  partly  by  the  observation  that  some 
morphotypes  may  not  have  grown  under  the 
present  conditions.  Viable  cell  counts  were  not 
influenced  by  cell  extraction  from  the  sediment 
with  either  sodium  pyrophosphate  or  groundwater 


extracts.  However,  iron-precipitating  or  manga- 
nese-oxidizing bacteria  were  better  extracted  with 
sterile  groundwater.  The  microflora  of  wells  was 
more  numerous  than  that  of  the  free  aquifer;  conse- 
quently it  was  better  to  pump  off  all  well  water 
before  aquifer  water  was  sampled.  The  diameter  of 
the  well  was  also  important;  thinner  tubes  had 
higher  cell  counts  than  those  with  wider  diameter. 
For  sampling,  wells  should  be  at  least  1  year  old, 
since  young  wells  contain  higher  numbers  of 
microorganisms  due  to  underground  disturbances 
from  the  drilling.  Turbid  water  samples  could  be 
clarified  by  filtration,  but  this  reduced  the  viable 
counts  by  1-2  orders  of  magnitude.  Two  different 
media  inoculated  with  a  sample  dilution  resulted  in 
the  same  cell  counts,  but  their  microbial  diversity 
was  different.  Storage  of  groundwater  samples 
before  processing  resulted  in  up  to  17-fold  increase 
in  cell  counts  and  loss  of  diversity  in  the  first  24 
hours.  Cell  numbers  decreased  slowly  during 
longer  storage.  (Author's  abstract) 
W88-09797 


ASSESSING  BIOTIC  INTEGRITY  OF  THE 
FISH  COMMUNITY  IN  A  SMALL  ILLINOIS 
STREAM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
P.  L.  Angermeier,  and  I.  J.  Schlosser. 
North  American  Journal  of  Fisheries  Management 
NAJMDP.  Vol.  7,  No.  3,  p  331-338,  Summer  1987. 
4  fig,  4  tab,  28  ref.  Water  Resources  Center,  Uni- 
versity of  Illinois  grant  A-093-LLL,  Illinois  Insti- 
tute of  Natural  Resources  grant  20.113,  Environ- 
mental Protection  Agency  grant  R806391. 

Descriptors:  'Stream  fisheries,  'Bioindicators, 
'Water  pollution  effects,  'Fish  populations,  Water 
quality,  Aquatic  habitats,  Illinois. 

Integrity  of  the  fish  community  in  a  small  Illinois 
stream  was  assessed  from  1978  to  1980  with  two 
indices,  the  index  of  biotic  integrity  (IBI)  and  the 
Shannon-Wiener  diversity  index  (H').  The  IBI 
identified  known  degradation  in  water  quality  and 
habitat  structure  more  reliably  than  did  H'.  Assess- 
ments of  site  quality  with  IBI  were  consistent  over 
the  three  sample  years  but  varied  according  to  H'. 
Omission  of  young-of-year  fishes  reduced  scores 
for  both  indices,  but  did  not  affect  assessment 
performance  for  IBI  as  much  as  for  H'.  The 
breadth  of  information  incorporated  into  IBI  (e.g. 
species  composition,  trophic  habits)  seems  to  make 
it  more  generally  useful  in  detecting  degradation 
than  H'.  (Author's  abstract) 
W88-09818 


TRITIUM  HYDROLOGIC  STUDIES  IN  FOUR 
CLOSED-BASIN  LAKES  IN  THE  GREAT 
BASIN,  U.S.A., 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

A.  L.  Herczeg,  and  D.  M.  Imboden. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  2,  p  157-173,  March  1988.  14  fig,  5  tab,  26  ref. 

Descriptors:  'Tracers,  'Lakes,  'Radioisotopes, 
'Tritium,  'Closed  lakes,  'Lake  evaporation,  Hy- 
drology, Great  Basin,  Water  sampling,  Fallout, 
Temporal  distribution,  Hydrologic  models,  Evapo- 
ration rate,  Relative  humidity,  Spatial  distribution, 
Rain,  Enrichment,  Depletion. 

Four  closed-basin  lakes  in  the  Great  Basin  (Lake 
Abert,  Oregon;  Mono  Lake,  California;  Pyramid 
and  Walker  Lakes,  Nevada)  were  analyzed  for  the 
tritium  isotope  of  hydrogen  in  water  samples  col- 
lected in  1969,  1976,  1980,  and  1981.  In  each  case 
the  tritium  concentration  increased  to  a  maximum 
in  the  mid-to-late  1960s  in  response  to  fallout  pro- 
duced by  nuclear-weapons  testing  and  then  slowly 
decreased  soon  after  the  1966  moratorium.  The 
highest  level  attained  was  a  function  of  the  water- 
residence  time  of  the  lake  (i.e.,  shorter  residence 
time  corresponding  to  higher  maximum  tritium 
concentration),  and  the  rate  of  decrease  was  slow- 
est for  lakes  with  longer  water-residence  times. 
The  residence  time  of  tritium  is  less  than  the  water- 
residence  time  and  depends  strongly  on  the  evapo- 
rative exchange  of  tritium  with  the  atmosphere.  A 
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tritium  hydrologic  model  was  constructed  in  an 
attempt  to  constrain  hydrologic  properties  such  as 
evaporation  rate,  relative  humidity,  and  the  degree 
of  homogeneity  of  the  water  column  with  respect 
to  tritium.  If  evaporation  rates  determined  from 
hydrologic  balance  are  within  20%  of  the  true 
rates,  then  the  tritium  input  must  be  between  50 
and  90%-enriched  over  that  calculated  from  data 
on  tritium  fallout  in  Portland  rain.  This  enrichment 
is  considerably  reduced  if  the  surface  waters  are  on 
the  average  depleted  by  about  10%  in  tritium 
relative  to  the  whole  lake.  Calculated  mean  rela- 
tive humidities  lie  between  0.45  (Mono  Lake)  and 
0.25  (Walker  Lake).  Calculated  exchange  velocities 
in  the  gas  phase  are  between  17  and  27  m/h,  which 
corresponds  to  a  mean  wind  speed  of  about  4  m/s. 
(Author's  abstract) 
W88-09843 


DISCOVERIES  AND  TESTABLE  HYPOTH- 
ESES ARISING  FROM  COASTAL  ZONE 
COLOR  SCANNER  IMAGERY  OF  SOUTHERN 
LAKE  MICHIGAN, 

Wisconsin   Univ.,   Milwaukee.    Center   for   Great 

Lakes  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-09846 


LABORATORY  STUDIES  ON  CORE  SAM- 
PLING WITH  APPLICATION  TO  SUBTIDAL 
MEIOBENTHOS  COLLECTION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Zo- 
ology and  Physiology. 
P.  A.  Rutledge,  and  J.  W.  Fleeger. 
Limnology  and  Oceanography  LIOCAH,  Vol.  33, 
No.  2,  p  274-280,  March  1988.  1  fig,  1  tab,  28  ref. 

Descriptors:  "Core  sampling,  'Bottom  sampling. 
•Sample  preservation,  'Coastal  waters,  *Benthos, 
Simulation,  Sediments,  Cores,  Flocculation,  Freez- 
ing. 

Three  aspects  of  subtidal  meiobenthic  sampling 
were  examined  through  laboratory  simulation  ex- 
periments with  Sephadex  gel  beads  as  an  epi- 
benthic  meiofaunal  mimic.  Results  indicate  that 
corer  diameter  (i.  d.  from  2.6  to  10.5  cm)  does  not 
effect  sampling  efficiency  if  slow  corer  penetration 
takes  place.  Disturbance  in  cores  mimicking  condi- 
tions during  retrieval  by  a  diver  resulted  in  a  bias 
when  these  cores  were  subsampled  after  collection. 
Such  effects  may  also  be  present  in  larger  (e.g., 
box)  corers  when  a  distinct  flocculent  layer  is 
present.  A  dramatic  effect  on  vertical  profile  was 
found  when  cores  were  preserved  by  fast-freezing. 
Cores  should  be  of  a  size  that  can  be  analyzed  in 
their  entirety,  subsampled  as  a  homogenate,  or 
subsampled  with  a  device  in  place  as  the  corer 
enters  the  sediment.  (Author's  abstract) 
W88-09847 


MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHYTES  IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  I.  COMPARISONS  AMONG  THREE 
SPECIES  OF  SEAGRASSES  FROM  ADJACENT 
BEDS, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-09857 


LARGE-SCALE  CLOUD  DISTRIBUTIONS  AND 
THEIR  SEASONAL  VARIATIONS  AS  DE- 
RIVED FROM  GMS-IR  OBSERVATIONS, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09866 


ESTIMATES  OF  THUNDERSTORM  PRECIPI- 
TATION EFFICIENCY  FROM  FIELD  MEAS- 
UREMENTS IN  CCOPE, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09872 


DETERMINATION   OF   DISSOLVED   C02   IN 
UPLAND  STREAMWATER, 


Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-09920 


SINGLE-WELL  TRACER  TECHNIQUE  FOR 
EVALUATING  AQUIFER  PARAMETERS:  I. 
THEORETICAL  WORK, 

Hydrology  Service,  Jerusalem  (Israel). 
Y.  Bachmat,  S.  Mandel,  and  M.  Bugayevski. 
Journal  of  Hydrology  JHYDA7,  Vol.  99,  No.  1/2, 
p  143-163,  May  1988.  6  fig,  8  ref,  4  append. 

Descriptors:  'Aquifer  characteristics,  'Tracers, 
'Test  wells,  'Pumping  tests,  'Aquifer  testing, 
'Groundwater  movement,  Dispersivity,  Porosity, 
Field  tests,  Analytical  methods,  Solute  transport, 
Data  interpretation.  Model  studies,  Mathematical 
studies,  Equations,  Data  collections,  Hydrologic 
data. 

The  theoretical  basis  of  a  field  technique  for  evalu- 
ating longitudinal  dispersivity  and  effective  porosi- 
ty by  a  single-well  test  is  presented.  A  measured 
quantity  of  an  ideal  tracer  is  released  instanta- 
neously into  the  well  at  rest  and  moves  with  the 
natural  flow  velocity.  After  a  certain  delay  time 
the  well  is  pumped  at  a  constant  rate  and  tracer 
concentrations  in  the  pumped  water  are  monitored. 
These  serve  as  data  for  estimating  the  above  pa- 
rameters. The  interpretation  of  the  data  is  based  on 
an  approximate  analytical  solution  of  the  direct 
problem  by  means  of  the  method  of  small  perturba- 
tions and  superposition  and  on  an  iterative  proce- 
dure for  solving  the  inverse  problem.  Experimental 
procedures  and  field  applications  of  the  method 
will  be  presented  in  a  forthcoming  paper.  (Au- 
thor's abstract) 
W88-09921 


NORMALLY  DISTRIBUTED  SAPROBIC 
INDEX  DATA  FROM  THE  BLAGOEV- 
GRADSKA  BISTRITZA  RIVER, 

Bulgarian   Academy   of  Sciences,   Sofia.   Inst,   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09972 


SELECTED  DRILL-STEM  TEST  DATA  FOR 
THE  UPPER  COLORADO  RIVER  BASIN, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  W.  Teller,  and  D.  T.  Chafin. 
Available    from   the   OFSS,   USGS,    Box   25425, 
Lakewood,  CO  80225.  USGS  Water-Resources  In- 
vestigations Report  84-4146,  1986.  112  p,  15  fig,  11 
tab,  57  ref. 

Descriptors:  'Hydrologic  data,  'Drill-stem  tests, 
'Permeability,  'Hydraulic  conductivity,  'Fluid 
temperature,  'Stratigraphic  columns,  'Sampling, 
Hydrogeologic  units,  Upper  Colorado  River  Basin, 
Geohydrology. 

Permeability  data  from  aquifers  and  confining 
layers  may  be  available  from  drill-stem  tests  made 
during  the  course  of  petroleum  exploration. 
During  the  drill-stem  test,  the  stratigraphic  interval 
of  interest  is  isolated  in  the  hole  by  the  use  of 
packers  attached  to  the  drill  string.  Fluid  flows 
into  the  drilling  pipe  under  the  influence  of  the 
formation  head.  Pressure  measurements  and  other 
data  collected  during  the  course  of  the  test  are 
used  to  gain  information  on  undisturbed  formation 
head,  permeability,  hydraulic  conductivity,  and 
fluid  temperature.  Drill-stem  test  data  for  individ- 
ual formation  in  the  Upper  Colorado  River  Basin 
presented  in  tables  in  this  report  are  arranged  in 
groups  of  10  hydrogeologic  units  that  were  classi- 
fied on  the  basis  of  geologic  age,  location,  deposi- 
tional  environment  and  lithology.  Maps  indicating 
the  locations  of  test  sites  and  areal  distribution  of 
test  data  within  the  10  units  are  provided  at  the 
beginning  of  each  table.  Stratigraphic  columns  also 
are  provided  to  identify  the  relative  ages  of  the 
formation  tested  and  to  correlate  regional  hydro- 
geologic  units.  (USGS) 
W88-10068 


TRACE  ANALYSIS  OF  VOLATILE  ORGANIC 
COMPOUNDS  IN  WATER  BY  GC  AND  HPLC, 


Iowa  State  Univ.,  Ames.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10077 
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FALSE  WHAT:  FALSE  POSITIVE  RATES  IN 
GROUNDWATER  MONITORING, 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09003 


PACIFIC  NORTHWEST  RIVERS  STUDY  AS- 
SESSMENT GUIDELINES:  WASHINGTON 
STATE. 

Washington  State  Energy  Office,  Olympia. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-09032 


STATUS  OF  THE  NATION'S  WATER  QUAL- 
ITY INFORMATION  ACTIVITIES. 

Geological  Survey,  Reston,  VA.  Office  of  Water 
Data  Coordination. 

Proceedings  of  the  Joint  Meeting  Advisory  Com- 
mittee on  Water  Data  for  Public  Use,  Interagency 
Advisory  Committee  on  Water  Data,  Department 
of  the  Interior.  Meeting  held  May  19-21,  1987, 
Charlottesville,   VA.    1987.    114  p,  9  fig,   14  tab. 

Descriptors:  'Water  data,  'Interagency  coordina- 
tion, 'Data  collections,  'Information  exchange, 
'Conferences,  Water  quality,  Water  quality  man- 
agement, Water  supply,  Water  quality  control, 
Water  pollution  prevention,  Water  pollution  con- 
trol, Monitoring,  Water  management,  Groundwat- 
er management,  Hydrologic  data  collections,  Data 
bases,  Geological  Survey,  Policy  making. 

The  status  of  the  Nation's  water-quality  informa- 
tion activities  was  discussed  at  a  joint  meeting  of 
the  Department  of  the  Interior  Advisory  Commit- 
tees on  Water  Data,  May  19-21,  1987,  in  Char- 
lottesville, Virginia.  Participants  at  the  meeting 
included  members  of  the  Department's  Advisory 
Committee  on  Water  Data  for  Public  Use  and  its 
Federal  counterpart,  the  Interagency  Advisory 
Committee  on  Water  Data.  In  addition  to  the 
keynote  address  on  water  management  for  quality 
and  quantity  and  its  relation  to  data  gathering  and 
data  management,  reports  from  several  federal 
agencies  (Army  Corps  of  Engineers,  National  Oce- 
anic and  Atmospheric  Administration,  Fish  and 
Wildlife  Service,  Soil  Conservation  Service,  Envi- 
ronmental Protection  Agency,  and  Geological 
Survey)  and  representatives  of  New  Jersey,  Cali- 
fornia, and  Nebraska  were  given.  These  reports 
describe  water  quality  programs  and  the  unique 
challenges  they  face  such  as  the  need  to  integrate 
water  resource  management,  and  surface  and 
groundwater  quality  and  quantity  management  in  a 
complex  legal  and  institutional  environment.  A 
panel  discussion  was  also  held  that  addressed  na- 
tionwide water  quality  data  collection  and  analysis 
activities.  The  Geological  Survey  through  the 
Office  of  Water  Data  Coordination  will  actively 
pursue  the  concerns  identified  by  this  advisory 
forum  and  will  assure  that  the  recommendation! 
formulated  in  this  meeting  are  given  full  consider- 
ation during  the  development  of  Survey  programs 
The  non-Federal  advisory  committee  will  continue 
to  be  involved  with  the  Federal  sector  policymak- 
ers on  issues  where  water  data  are  critical.  (See 
W88-09040  thru  W88-09044)  (Geiger-PTT) 
W88-09039 


WATER  MANAGEMENT  FOR  QUALITY  ANE 
QUANTITY:  ITS  RELATION  TO  DATA  GATH 
ERING  AND  DATA  MANAGEMENT, 

J.  van  Schilfgaarde. 

IN:  Status  of  the  Nation's  Water  Quality  Informa 

tion  Activities.  Proceedings  of  a  meeting  held  Maj 

19-21,   1987,  Charlottesville,  VA.   1987.  p  4-11,  ' 

ref. 

Descriptors:  'Monitoring,  'Hydrologic  data  col 
lections,  'Water  quality,  'Water  management 
Water   pollution   prevention,   Data   interpretation 
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Data  acquisition,  Water  quality  control,  Manage- 
ment planning,  Water  pollution  control,  Computer 
models. 

Water  quality  monitoring  programs  are  routinely 
justified  by  the  need  for  baseline  data,  for  deter- 
mining trends,  and  to  assess  the  effect  of  actions  or 
changes  in  circumstances.  In  developing  a  water 
quality  monitoring  network,  specific  guidelines 
should  be  followed.  Monitoring  should  lend  itself 
to  clear  definition  of  goals  in  advance,  or  establish- 
ment of  techniques  for  data  analysis.  Long-term 
continuity  in  data  gathering  must  be  assured.  Qual- 
ity control  should  be  adequate.  Appropriate  sam- 
pling procedures  should  be  emphasized,  especially 
for  groundwater.  Other  natural  resources  should 
be  properly  managed  to  protect  water  quality. 
Computer  models  should  be  used  to  enhance  water 
quality  monitoring  programs  and  not  to  take  the 
place  of  a  well  managed  monitoring  network.  (See 
also  W88-09039)  (Geiger-PTT) 
W88-09040 


ROLE  OF  THE  FISH  AND  WILDLIFE  SERV- 
ICE IN  WATER-QUALITY  MONITORING, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09042 


WATER  QUALITY  INFORMATION  ACTIVI- 
TIES OF  THE  SOIL  CONSERVATION  SERV- 
ICE, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09043 


WATER   QUALITY    INFORMATION   ACTIVI- 
TIES OF  THE  GEOLOGICAL  SURVEY, 

For  primary  bibliographic  entry  see  Field  7A. 
W88-09044 


SOURCES  OF  PHOSPHATE  WHICH  GIVE 
RISE  TO  EUTROPHICATION  IN  SOUTH  AF- 
RICAN WATERS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09047 


DETERMINING  UNCERTAINTY  IN  PHYSI- 
CAL PARAMETER  MEASUREMENTS  BY 
MONTE  CARLO  SIMULATION, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09092 


DRASTIC:  A  SYSTEM  TO  EVALUATE  THE 
POLLUTION  POTENTIAL  OF  HYDROGEO- 
LOGIC  SETTINGS  BY  PESTICIDES, 

National   Water   Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-09097 


PRINCIPLES     OF     MODELING     PESTICIDE 
MOVEMENT  IN  THE  UNSATURATED  ZONE, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09106 


METHOD  FOR  THE  ASSESSMENT  OF 
GROUND  WATER  CONTAMINATION  POTEN- 
TIAL: USING  A  PESTICIDE  ROOT  ZONE 
MODEL  (PRZM)  FOR  THE  UNSATURATED 
ZONE, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticide  Programs. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09107 


ENVIRONMENTAL    SAMPLING    FOR    HAZ- 
ARDOUS WASTES. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09I20 


NEW  WAYS  OF  ASSESSING  SPATIAL  DISTRI- 
BUTIONS OF  POLLUTANTS, 

Stanford  Univ.,  CA.  Aerosol  Lab. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09127' 


DETECTING    ELEVATED   CONTAMINATION 
BY  COMPARISONS  WITH  BACKGROUND, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-09128 


USE  OF  ANALYTICAL  MODELS  FOR  EVALU- 
ATING CORRECTIVE  ACTIONS  AT  HAZARD- 
OUS WASTE  SITES, 

GeoTrans,  Inc.,  Reston,  VA. 
R.  M.  Cohen,  and  W.  J.  Miller. 
IN:  Proceedings  of  the  Third  National  Symposium 
on  Aquifer  Restoration  and  Ground-Water  Moni- 
toring.  National   Water   Well   Association,   Wor- 
thington, OH.  1983.  p  85-97,  7  fig,  2  tab,  43  ref. 

Descriptors:  *Water  pollution  treatment,  'Drains, 
•Mathematical  models,  'Water  pollution  control, 
*Cutoff  walls,  'Caps,  'Hydrologic  models,  'Rem- 
edies, 'Hazardous  materials,  Drainage,  Evalua- 
tions, Agricultural  engineering,  'Model  studies. 

The  application  of  one-dimensional  analytical 
models  to  the  evaluation  of  corrective  actions  at 
hazardous  waste  sites  was  focused  on  steady  state 
and  transient  solutions  capable  of  simulating  line 
drains,  cutoff  walls  and  caps  of  low  permeability. 
A  discussion  on  Dupuit-Forchheimer  theory  and 
practical  considerations  in  model  application  is 
synthesized  from  literature  dealing  with  agricultur- 
al drainage  engineering.  Analytical  solutions  are 
provided  for  such  steady  state  flow  applications  as 
Kirkham's  model,  Hooghoudt's  equation,  and 
Youngs's  drain  spacing  model,  and  for  such  tran- 
sient applications  as  Maasland's  model,  Terzidis's 
equations  and  Venetis's  equation.  The  numerous 
steady  and  transient  analytical  solutions  provide 
useful  quantitative  tools  for  evaluating  the  concep- 
tual design  of  alternative  corrective  actions.  How- 
ever, meaningful  application  of  these  models  de- 
pends on  the  user's  awareness  of  their  governing 
assumptions  and  limitations.  The  degree  of  com- 
patibility between  a  chosen  model  and  the  actual 
field  situation  must  be  appreciated  to  avoid  model 
misuse  or  misinterpretations.  (See  also  W88-09129) 
(Friedmann-PTT) 
W88-09140 


PRESENT-DAY  MODELING  OF  SOURCE  AND 
DIRECTION    OF   GROUND    WATER    MOVE- 
MENT, 
For  primary  bibliographic  entry  see  Field  2F. 

W88-09252 


GROUND  WATER  MODELING  APPLIED  TO 
DETERMINING  WELL  LOCATIONS  AND 
WELL  FIELD  YIELD,  CERREJON  COAL 
PROJECT,  COLOMBIA,  SOUTH  AMERICA, 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09254 


GROUND    WATER    MANAGEMENT    MODEL 
FOR  DESERT  AQUIFERS, 

Ohio  Univ.,  Athens.  Dept.  of  Geological  Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09269 


INFLUENCE  OF  VERTICAL  VARIATIONS  IN 
LITHOLOGY  ON  A  MATHEMATICAL  MAN- 
AGEMENT MODEL  FOR  THE  OGALLALA 
AQUIFER,  TEXAS  COUNTY,  OKLAHOMA, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09270 


USE  OF  A  COMPUTER  MODEL  FOR 
GROUND  WATER  MANAGEMENT,  EASTERN 
SAN  JOAQUIN  COUNTY,  CALIFORNIA, 

Brown  and  Caldwell,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09271 


USING  COMPUTER   METHODS   IN   ISLAND 
WATER  RESOURCE  MANAGEMENT, 

VASHON/MAURY  ISLAND,  WASHINGTON, 

For  primary  bibliographic  entry  see  Field  4B. 

W88-09274 


GROUND  WATER  SAFE  YIELD  USING  LOW- 
FLOW  FREQUENCY  ANALYSIS, 

Boyle  Engineering  Corp.,  San  Diego,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09277 


DATA  BASE  MANAGEMENT  SYSTEM  AP- 
PROACH TO  GROUND  WATER  MANAGE- 
MENT, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-09279 


EVIDENTIARY  CONSIDERATIONS  RELATED 
TO  THE  USE  OF  GROUND  WATER  MODELS 
IN  LITIGATION, 

Moses,  Wittemyer,  Harrison,  and  Woodruff,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  6E. 
W88-09280 


INSTALLATION  OF  MULTI-LEVEL  MONI- 
TORING WELLS  IN  A  FRACTURED  ROCK 
MEDIA, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-09286 


CHEMICAL  ANALYSIS  OF  WATER:  GENER- 
AL PRINCIPLES  AND  TECHNIQUES, 

Water  Research  Centre,  Medmenham  (England). 

Medmenham  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09355 


PRESENT-DAY  HYDROLOGY  OF  THE  RIVER 
SEVERN, 

Severn-Trent  Water  Authority  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-09365 


PALAEOHYDROLOGICAL   SYNTHESIS   AND 
APPLICATION, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2A. 
W88-09373 


PRACTICAL  QUALITY  CONTROL  OF  RAIN- 
WATER ANALYSES, 

College  of  William  and  Mary,  Williamsburg,  VA. 
Dept.  of  Chemistry. 
S.  Y.  Tyree. 

IN:  Sampling  and  Analysis  of  Rain.  A  Symposium 
Sponsored  by  the  American  Society  for  Testing 
and  Materials,  Committee  D-22  on  Sampling  and 
Analysis  of  Atmospheres,  Philadelphia,  Pennsylva- 
nia, October  7,  1981.  ASTM  Special  Technical 
Publication  823,  1983.  p  18-28,  5  fig,  11  tab,  11  ref. 

Descriptors:  'Water  analysis,  'Rain,  'Data  inter- 
pretation, 'Quality  control,  'Acid  rain,  'Chemical 
analysis,  Hydrogen  ion  concentration,  Monitoring, 
Titration,  Acidity. 

A  detailed  picture  is  presented  of  the  internal 
consistency  of  the  data  generated  by  a  typical  acid 
rain  monitoring  system.  Three  independent  tech- 
niques may  be  applied  in  the  assessment  of  rain- 
water acidity:  pH  measurement,  titration,  and 
charge  balance.  On  the  assumption  that  one  solu- 
tion can  have  only  one  acidity  value,  the  three 
techniques  present  an  excellent  test  for  data  con- 
sistency. Typical  results  from  two  extensive  moni- 
toring systems  are  shown.  The  difficulties  inherent 
in  the  titration  technique  are:  agreement  on  proto- 
col, reagent  impurities,  carbon  dioxide  interfer- 
ence, and  weak  acid  end  point.  It  will  be  shown 
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that  the  titration  technique  is  to  be  recommended 
in  a  very  limited  number  of  cases.  The  pH  meas- 
urement technique  is  recommended  provided  it  is 
understood  that  accuracy  no  worse  than  +  or  -  0.2 
of  a  pH  unit  is  acceptable.  Methods  of  minimizing 
error  are  discussed.  The  charge  balance  method 
presumes  the  measurement  of  eight  ions,  minimum. 
Error  sums  and  ultimate  accuracy  are  described. 
Methodology  recommendations  are  made.  Practi- 
cal results  of  analyses  of  real  samples  collected  and 
analyzed  by  very  inexperienced  personnel  under 
"adequate'  supervision  are  shown.  (See  also  W88- 
09387)  (Author's  abstract) 
W88-09390 


STATE   GROUND   WATER   DATA   MANAGE- 
MENT, 

Sewall  (James  W.)  Co.,  Old  Town,  ME. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-09482 


FREQUENCY  DISTRIBUTION  OF  THUNDER- 
STORM DURATIONS, 

North  Carolina  Univ.,  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-09533 


1  AUGUST  1981  CCOPE  STORM:  OBSERVA- 
TIONS AND  MODELING  RESULTS, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09536 


SAMPLING    VARIATIONS    OF    HAILSTONE 
SIZE  DISTRIBUTIONS, 

Alberta  Research  Council,   Edmonton.   Resource 

Technologies  Dept. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-09537 


NUMERICAL  FORECAST  STUDIES  OF  THE 
OCTOBER  1987  STORM  OVER  SOUTHERN 
ENGLAND, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09649 

REVIEW  OF  DENITRIFICATION  IN  ON-SITE 
WASTEWATER  TREATMENT  SYSTEMS, 

Madrid  Univ.  (Spain).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W88-09663 


LONGITUDINAL  DISTRIBUTION  OF  RIVER- 
INE BENTHOS:  A  RIVER  DIS-CONTINUUM, 

Minnesota  Univ.,   St.   Paul.   Dept.   of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09681 


EXAMINATION  OF  ASSOCIATION  INDICES 
AND  FORMULATION  OF  A  COMPOSITE 
SEASONAL  DISSIMILARITY  INDEX, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
O.  E.  Johannsson,  and  K.  C.  Minns. 
Hydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  109- 
121,  July  20,  1987.  8  fig,  2  tab,  12  ref. 

Descriptors:  'Limnology,  *Statistical  methods, 
•Association  indices,  'Dissimilarity  index,  'Spe- 
cies composition,  'Population  dynamics,  Lake  On- 
tario, Seasonal  variation,  Comparison  studies, 
Monitoring,  Phytoplankton,  Statistical  analysis, 
Lakes. 

A  composite  seasonal  dissimilarity  index  (SD)  is 
developed  to  compare  systematically  changing 
communities.  Seven  association  indices  were  exam- 
ined. Percent  Dissimilarity  was  chosen  for  commu- 
nity comparisons  because  it  retained  a  large  per- 
centile range  for  scaling  dissimilar  communities 
and  responded  linearly  to  the  degree  of  overlap 


between  communities.  Examination  of  three  con- 
secutive years  of  Lake  Ontario  phytoplankton 
data,  using  SD,  produced  reasonable  dissimilarity 
values.  Inter-year  variability  was  significantly 
greater  than  inter-station  variability.  SD  has  great 
potential  in  ecology  for  comparing  communities 
which  vary  along  any  gradient.  In  use,  all  possible 
SD  year-year  combinations  would  be  calculated 
and  the  results  grouped  to  detect  different  groups 
of  years  thereby  defining  normal  types  of  years  as 
well  as  unusual  years.  This  technique  can  detect 
slow  drifts  in  community  structure,  cyclic  changes 
and  abrupt  alterations.  SD  should  be  a  valuable 
tool  for  long-term  monitoring  and  community 
analysis.  (Author's  abstract) 
W88-09689 


INFLUENCES  OF  HABITAT  AND  SEASONAL 
SAMPLING  REGIMES  ON  THE  ORDINATION 
AND  CLASSIFICATION  OF  MACROINVERTE- 
BRATE  ASSEMBLAGES  IN  THE  CATCHMENT 
OF  THE  RIVER  WYE,  WALES, 
University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
S.  J.  Ormerod. 

Hydrobiologia  HYDRB8,  Vol.  150,  No.  2,  p  143- 
151,  July  20,  1987.  1  fig,  6  tab,  34  ref. 

Descriptors:  'Sampling,  'Aquatic  habitats,  'Sea- 
sonal variation,  'Macroinvertebrates,  'Aquatic 
populations,  'Benthic  fauna,  'Species  composition, 
Hydrogen  ion  concentration,  Stream  gradient, 
Principal  component  analysis,  Correlation  analysis, 
Wales,  Water  sampling,  River  basins,  Computer 
programs. 

Assemblages  of  benthic  macroinvertebrates  were 
assessed  in  relation  to  environmental  variables  at 
45  sites  in  the  catchment  of  the  Welsh  River  Wye 
in  1982.  Samples  were  collected  from  three  habi- 
tats (margins,  riffles,  flats)  and  in  two  seasons 
(Spring  and  Autumn),  separated  and  combined 
data  sets  being  ordinated  and  classified  by  the 
computer  programs  DECORANA  and  TWIN- 
SPAN.  Correlations  between  primary  ordinations 
were  high  (p  <  0.001)  and  always  strongly  related 
to  total  hardness  or  pH:  secondary  ordinations 
were  also  intercorrelated  and  were  related  to 
stream  slope.  In  each  instance,  total  hardness  and 
slope  were  the  strongest  discriminants  between  site 
groupings  produced  by  TWINSPAN.  It  is  con- 
cluded that  relationships  between  faunal  assem- 
blages, stream  chemistry  and  stream  physiography 
would  be  effectively  detected  in  the  Wye  catch- 
ment in  either  Spring  or  Autumn  and  in  each  of  the 
habitats  sampled.  However,  the  most  precise  cate- 
gorization of  assemblage  type  required  a  sampling 
strategy  which  combined  habitat  and  seasonal  data. 
(Author's  abstract) 
W88-09690 


ENVIRONMENTAL  FACTORS  INFLUENCING 
THE  OCCURRENCE  OF  JUVENILE  FISH  IN 
THE  MANGROVES  OF  PAGBILAO,  PHILIP- 
PINES, 

Open  Univ.  of  Sri  Lanka,  Nawala.  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  2L. 
W88-09696 


INSTREAM  FLOW  STUDIES  IN  PERSPEC- 
TIVE, 

Tulsa  Univ.,  OK.  Faculty  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-09720 

FURROW  FLOW  MEASUREMENT  ACCURA- 
CY, 

Agricultural  Research  Service,  Kimberly,  ID. 
T.  J.  Trout,  and  B.  E.  Mackey. 
Journal   of  Irrigation   and   Drainage   Engineering 
(ASCE)  JIDEDH  Vol.  1 14,  No.  2,  p  244-255,  May 
1988.  2  fig,  3  tab,  13  ref,  append. 

Descriptors:  'Furrow,  'Flow  measurement, 
•Streamflow  measurements,  'Irrigation,  'Statisti- 
cal analysis,  Calibrations,  Hydraulics,  Error  analy- 
sis irrigation. 


The  primary  source  of  error  in  properly  calibrated, 
constructed,  and  installed  flow  measurement  de- 
vices is  due  to  reading  error  or  uncertainty.  Head 
reading  uncertainty  in  small  V-notch  flumes  and 
submerged  orifices  is  measured  in  the  field  as  +  or 
-  3mm  with  no  consistent  variation  with  reading. 
Elapsed  time  measurement  uncertainty  for  volu- 
metric measurements  increases  with  the  square 
root  of  the  time.  The  sensitivity  of  flow  measure- 
ment uncertainty  to  head  or  time  reading  uncer- 
tainty is  proportional  to  the  ratio  of  the  device 
discharge  equation  exponent  to  the  reading. 
Furrow  flow  measurement  uncertainty  varies  with 
the  device  and  flow  rate,  but  generally  exceeds  + 
or  -  5%  and  often  exceeds  +  or  -  10%.  Maintain- 
ing uncertainty  below  +  or  -  10%  requires  flume 
measurements  in  the  upper  50%  of  their  range, 
orifice  measurements  with  head  readings  >  13mm, 
and  volumetric  measurement  elapsed  times  >  4 
sec.  (Author's  abstract) 
W88-09735 


INFLOW-OUTFLOW    INFILTRATION    MEAS- 
UREMENT ACCURACY, 

Agricultural  Research  Service,  Kimberly,  ID. 
For   primary   bibliographic   entry   see   Field   2G. 
W88-09736 


MUSKINGUM  MODEL  FOR  BORDER  IRRI- 
GATION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-09737 


TRICKLE  LATERAL  HYDRAULICS:  I.   ANA- 
LYTICAL SOLUTION. 

Arizona  Univ.,  Tucson.  Dept.  of  Soil  and  Water 

Science. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-09738 


TRICKLE      LATERAL      HYDRAULICS:      II. 
DESIGN  AND  EXAMPLES, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W88-09739 

FLOOD  SKEW  IN  HYDROLOGIC  DESIGN  0> 
UNGAGED  WATERSHEDS, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En 

gineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09740 

EXTREME    RAINFALL    FOR    AFRICA    ANI 
OTHER  DEVELOPING  AREAS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultura 

and  Irrigation  Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-09742 

SIMPLE     METHOD     OF     OBTAINING     SU 
BROOKS  RETENTION  PARAMETERS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks 
burg.   Center  for   Environmental  and   Hazardou 
Material  Studies. 
For   primary   bibliographic   entry   see   Field   20 

W88-09747 

IMPACT  ON  THE  SENJOGAHARA  ECOSYJ 

TEM  OF  EXTREME  RUN-OFF  EVENTS  FROI* 

THE  RIVER  SAKASAGAWA,  NIKKO  NATIOl* 

AL  PARK:  II.  THE  CORRELATION  OF  VEGI 

TATION  AND  ENVIRONMENTAL  DISTURI 

ANCE  USING  TWINSPAN  AND  DCA  ORDIN/ 

TION  TECHNIQUES, 

Tokyo    Univ.    of    Agriculture    and    Technolog 

(Japan).  Faculty  of  Agriculture. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09771 


212 


RESOURCES  DATA— Field  7 
Evaluation,  Processing  and  Publication — Group  7C 


)PTIMIZATION  MODEL  FOR  ANALYSIS  OF 
'EST  PUMPING  DATA, 

loorkee  Univ.  (India).  School  of  Hydrology. 
ror  primary  bibliographic  entry  see  Field  2F. 
V88-09782 


NFLUENCE  OF  OUTLYING  OBSERVATIONS 
)N  SELECTED  ESTIMATES  OF  PARAM- 
ETERS OF  DISTRIBUTIONS, 

invironmental    Monitoring    Systems    Lab.,    Las 

/egas,  NV. 

|  Rajagopal. 

iround  Water  GRWAAR,  Vol.  26,  No.  3,  p  325- 

32,  May-June  1988.  4  fig,  3  tab,  14  ref.  Environ- 

nental  Protection  Agency  Cooperative  Agreement 

;R  813552-01-0. 

Jescriptors:  'Groundwater  movement,  'Statistics, 
Frequency  distributions,  'Water  quality, 
Groundwater  pollution,  Drinking  water,  *Con- 
amination.  Mathematical  analysis,  Statistical  anal- 
■sis. 

dost  measures  of  groundwater  quality  are  posi- 
ively  skewed  with  a  few  observations  occurring 
vith  significantly  large  values.  Using  a  set  of  math- 
matical  expressions  and  readily  available  soft- 
vare,  the  effect  of  deleting  one  or  more  large- 
'alued  observation(s)  on  selected  estimates  of  pa- 
ameters  on  underlying  distributions  are  evaluated. 
Hie  effect  of  deleting  a  single  large-valued  obser- 
'ation  on  the  mean  is  linear,  and  on  the  standard 
leviation  it  is  nonlinear  (approximately  quadratic), 
n  the  case  of  multiple  deletions,  the  relationship 
letween  the  change  in  mean  and  the  sum  of  the 
leleted  observations  is  linear,  whereas  the  relation- 
hip  between  the  change  in  the  standard  deviation 
ind  the  sum  of  deleted  observations  is  nonlinear, 
["he  effect  on  the  standard  deviation  is  a  function 
)f  the  sum  of  squares  of  deleted  observations.  The 
tandard  deviation  is  much  more  sensitive  to  the 
nagnitude  of  deleted  observations  than  the  mean. 
Analysis  of  a  large  data  set  consisting  of  17  pri- 
nary  and  secondary  drinking  water  constituents 
;howed  that  the  effects  of  deleting  large-valued 
)bservations  on  the  standard  deviation  is  consider- 
ibly  higher  than  that  on  the  mean,  the  95th  and  the 
>9th  percentiles.  Seldom  are  percentiles  below  the 
f5th  affected  by  the  deletion  of  large-valued  obser- 
vations. Analyses  of  upper  quantiles  and  the  maxi- 
num  can  be  of  much  value  in  the  study  of  maxi- 
mum contaminant  level  violations  and  population 
:xposure  to  toxic  chemicals  above  and  beyond 
:ertain  threshold  levels.  Since  large-valued  obser- 
vations affect  the  estimated  of  different  parameters 
iifferently,  it  is  extremely  important  to  choose  the 
■elevant  parameter  first  and  then  study  the  change 
n  its  estimate  based  on  the  deletion  of  large-valued 
sbservations.  (Author's  abstract) 
W88-09786 


rEST  OF  WEIGHTED  USABLE  AREA  ESTI- 
MATES DERIVED  FROM  A  PHABSIM 
MODEL  FOR  INSTREAM  FLOW  STUDIES  ON 
mOUT  STREAMS, 

Wyoming  Game  and  Fish  Dept.,  Cheyenne. 

For  primary   bibliographic   entry   see   Field   6D. 

W88-09819 


INVESTIGATION  OF  INTERANNUAL  RAIN- 
FALL VARIABILITY  IN  AFRICA, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09841 


PREDICTION  OF  INDIAN  MONSOON  RAIN- 
FALL: FURTHER  EXPLORATION, 

Wisconsin  Univ.,  Madison.  Dept.  of  Meteorology. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-09842 


OROGRAPHIC  RAINFALL  EVENTS  IN  THE 
OROFURE  MOUNTAIN  RANGE  IN  HOK- 
KAIDO, JAPAN, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Geo- 
physics. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09868 


STATISTICAL  RELATION  BETWEEN  RELA- 
TIVE HUMIDITY  AND  THE  GMS  OBSERVED 
CLOUD  AMOUNT, 

Japan  Meteorological  Agency,  Tokyo.  Numerical 

Prediction  Div. 

For  primary  bibliographic  entry  see  Field  2A. 

W88-09869 


ESTIMATION   OF   ENVIRONMENTAL   FATE 
OF  INDUSTRIAL  CHEMICALS, 

Mitsubishi-Kasei  Inst,  of  Toxicological  and  Envi- 
ronmental Sciences,  Yokohama  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-09905 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  I.  BAYESIAN  ESTIMATION  OF  PA- 
RAMETERS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09915 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  II.  ASSESSMENTS  OF  STATISTI- 
CAL NONLINEARITY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W8  8-099 16 


NONLINEAR,  DISCRETE  FLOOD  EVENT 
MODELS:  III.  ANALYSIS  OF  PREDICTION 
UNCERTAINTY, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Wembley  (Australia).  Div.  of  Water 

Resources. 

For  primary  bibliographic  entry  see  Field  2E. 

W8  8-099 17 


VARIABILITY  IN  BENTHIC  INVERTEBRATE 
DENSITY  ESTIMATES  FROM  STREAM  SAM- 
PLES, 

Chadwick  and  Associates,  Littleton,  CO. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-09927 


NORMALLY  DISTRIBUTED  SAPROBIC 
INDEX  DATA  FROM  THE  BLAGOEV- 
GRADSKA  BISTRITZA  RIVER, 

Bulgarian   Academy   of  Sciences,   Sofia.   Inst,   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-09972 


LOG-LOGISTIC  FLOOD  FREQUENCY  ANAL- 
YSIS, 

Saint  Andrews  Univ.  (Scotland). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-09974 


FACTORS     AFFECTING     THE     IDENTIFICA- 
TION OF  INDEPENDENT  STORM  EVENTS, 

Agricultural   Research   Service,   Coshocton,   OH. 
North  Appalachian  Experimental  Watershed. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-09977 


COMPARATIVE  STUDY  OF  AREAL  RAIN- 
FALL ESTIMATION  METHODS  USING  RAIN 
GAGE  AND  RADAR  DATA  -  APPLICATION 
TO  DAILY  RAINFALL  EVENTS  OBSERVED 
IN  THE  MONTREAL  REGION  (ESTIMATION 
DE  LAMES  D'EAU  SPATIALES  A  L'AIDE  DE 
DONNES  DE  PLUVIOMETRES  ET  DE  RADAR 
METEOROLOGIQUE  -  APPLICATION  AU 
PAS  DE  TEMPS  JOURNALIER  DANS  LE 
REGION  DE  MONTREAL), 

Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  2B. 
W88-09979 


ASSESSMENT  AND  COMPILATION  OF 
GROUNDWATER  QUALITY  DATA  FOR  MIS- 
SISSIPPI, 

Mississippi   State  Univ.,   State  College.   Dept.  of 
Civil  Engineering. 
D.  D.  Truax. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-186093. 
Price  codes:  A 14  in  paper  copy;  A01  in  microfiche. 
Contract  No.  1 4-08-000 1-G 1234.  Project  No. 
USGS  G1234-23.  Mississippi  Water  Resources  Re- 
search Institute,  Mississippi  State,  Technical  Com- 
pletion Report  G 1234-23,  July  1987.  290  p,  224  fig, 
29  tab,  5  ref,  3  append. 

Descriptors:  'Mississippi,  'Data  collections, 
'Computer  programs,  'Water  quality  data,  Data 
storage  and  retrieval,  Water  quality  management, 
Groundwater  management,  Information  manage- 
ment, Well  data. 

The  State  of  Mississippi  has  a  great  reliance  on  its 
groundwater  resources  to  supply  water  for  drink- 
ing, agriculture  and  industry.  Previously,  that 
groundwater  quality  data  in  the  state  was  stored 
primarily  in  paper  files  and  virtually  no  water 
management  or  assessment  use  was  made  of  this 
information.  In  recent  years,  the  legislature  of  the 
State  of  Mississippi  mandated  the  development  of  a 
centralized  water  database  management  system  to 
help  rectify  this.  This  project  was  part  of  the  initial 
response  to  this  requirement.  The  primary  task  of 
this  work  was  the  compilation  and  electronic  stor- 
age of  the  historic  groundwater  quality  data.  This 
was  achieved  by  merging  computerized  data  ob- 
tained from  the  U.S.  Geological  Survey  with  data 
from  paper  files  of  the  Mississippi  Departments  of 
Health  and  Natural  Resources.  This  effort  consist- 
ed of  correlating  the  State's  information  with  fed- 
eral well  site  information.  Well  over  ten  thousand 
paper  data  records  were  examined.  A  secondary 
objective  was  the  development  of  a  menu-driven, 
user-friendly,  computer-based  system  which  would 
allow  data  access  and  management.  Further,  the 
network  of  computer  programs  was  to  allow  a 
remote  user  to  manipulate  the  data  in  virtually  any 
fashion  desired.  The  end-product  would  be  an  elec- 
tronic file  which  in  turn  could  be  down-loaded  to  a 
remote  terminal,  transferred  to  a  second  program 
which  would  develop  printouts,  or  transferred  to  a 
third  system  for  plotting  of  concentration  con- 
tours. (Truax-MS  St.  Univ.) 
W88-10027 


JANUARY  1987  WATER  LEVELS,  AND  DATA 
RELATED  TO  WATER-LEVEL  CHANGES, 
WESTERN  AND  SOUTH-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10O46 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  MAY  1987, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88- 10047 


ANALYTICALLY-DERIVED  SENSITIVITIES 
IN  ONE-DIMENSIONAL  MODELS  OF 
SOLUTE  TRANSPORT  IN  POROUS  MEDIA, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10O48 


CALIBRATION  OF  A  DISSOLVED-SOLIDS 
MODEL  FOR  THE  YAMPA  RIVER  BASIN  BE- 
TWEEN STEAMBOAT  SPRINGS  AND  MAY- 
BELL,  NORTHWESTERN  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-1O050 
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SURFACE  WATER-QUALITY  CHARACTERIS- 
TICS IN  THE  UPPER  NORTH  FORK  GUNNI- 
SON RIVER  BASIN,  COLORADO, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10051 


GEOHYDROLOGIC  AND  SURFACE-WATER 
DATA  FOR  THE  SACO  RIVER  VALLEY  GLA- 
CIAL AQUIFER  FROM  BARTLETT,  NEW 
HAMPSHIRE  TO  FRYEBURG,  MAINE:  OCTO- 
BER 1983  THROUGH  JANUARY  1986, 
Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10O56 


SELECTED  WATER-QUALITY  DATA  FOR 
THE  MINIDOKA  IRRIGATION  DISTRICT, 
SOUTH-CENTRAL  IDAHO,  JUNE  1987, 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

H.  W.  Young,  D.  J.  Parliman,  and  I.  O'Dell. 

Available    from    the   OFSS,    USGS,    Box    25425, 

Lakewood,  CO  80225.  USGS  Open-File  Report 

(map)  87-465,  1987.  1  sheet. 

Descriptors:  *Maps,  *Water  quality,  *Hydrologic 
data  collections,  *Nitrogen  compounds,  *Drinking 
water,  'Groundwater  contamination,  Groundwat- 
er level,  Nitrates,  Idaho,  Snake  River  Plain,  Mini- 
doka Irrigation  District. 

This  map  report  presents  June  1987  water-quality 
data,  principally  dissolved  nitrite  plus  nitrate  (as 
nitrogen),  and  depth-to-water  measurements  for  67 
wells  in  the  Minidoka  Irrigation  District,  south- 
central  Idaho.  Nitrogen  concentrations  ranged 
from  0.2  to  76  milligrams  per  liter;  the  median 
concentrations  was  6.6  milligrams  per  liter.  Nitro- 
gen concentrations  in  9  samples  exceeded  the  U.  S. 
Environmental  Protection  Agency  public  drink- 
ing-water limit  of  10  milligrams  per  liter.  (USGS) 
W88-10057 


DIGITAL-MODEL  SIMULATION  OF  THE  AQ- 
UIFER SYSTEM  I  THE  TOPPENISH  CREEK 
BASIN,  YAKIMA  INDIAN  RESERVATION, 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10058 


GEOLOGY  AND  WATER  RESOURCES  OF 
CLARK  COUNTY,  SOUTH  DAKOTA,  PART  II: 
WATER  RESOURCES, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10061 


SURFACE-WATER-QUALITY  ASSESSMENT 
OF  THE  UPPER  ILLINOIS  RIVER  BASIN  IN 
ILLINOIS,  INDIANA,  AND  WISCONSIN: 
PROJECT  DESCRIPTION, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10066 

8.  ENGINEERING  WORKS 


For   primary   bibliographic   entry   see   Field    5G. 
W88-09132 


ISOLATION  OF  CONTAMINATED  GROUND 
WATER  BY  SLURRY-INDUCED  GROUND 
DISPLACEMENT, 

For  primary  bibliographic  entry  see  Field  5G. 
W88-09133 


USE  OF  WELL  PACKERS  TO  CONTROL  TCE 
AND  PCE  CONTAMINANTS, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For   primary   bibliographic   entry   see   Field    5G 

W88-09278 


ENGINEER'S  MANUAL  FOR  WATER  WELL 
DESIGN. 

Moss  (Roscoe)  Co.,  Los  Angeles,  C A. 

Roscoe  Moss  Company,  Los  Angeles,  California. 

1985.  242  p.  28  Fig,  2  append. 

Descriptors:  *Water  wells,  *Well  drilling,  *Wells, 
•Manuals,  *Design  standards,  Drilling,  Construc- 
tion methods,  Water  supply  development. 

Declining  water  tables  and  more  stringent  water 
quality  requirements  increasingly  necessitate  ex- 
ploitation of  deeper  and  more  complex  aquifers. 
Longer  surface  casings  and  sealing  to  eliminate 
unusable  groundwaters  and  surface  contamination 
have  become  commonplace.  These  and  other 
changing  requirements,  coupled  with  new  technol- 
ogies, have  increased  well  design  complexity.  The 
purpose  of  the  technical  specification  is  to  ensure 
implimentation  of  the  well  engineer's  design.  Spec- 
ification errors  have  frequently  resulted  in  a  prod- 
uct unintended  by  the  engineer,  and  occasionally  in 
unusable  wells.  Lack  of  thoroughness  may  encour- 
age bidding  and  work  by  contractors  with  unsuit- 
able equipment  and  inadequate  experience.  Instead 
of  presenting  separate  technical  specifications  for 
each  drilling  method,  this  manual  discusses  designs 
encompassing  most  high  capacity  wells  and  proce- 
dures for  their  construction.  Illustrative  sections 
from  typical  specifications  are  set  forth  where  ap- 
propriate. Chapter  2  defines  the  ten  most  frequent- 
ly used  well  designs  and  discusses  their  uses.  Chap- 
ter 3  examines  construction  methods  and  relevant 
design  factors.  Following  review  of  the  material 
contained  in  these  chapters  and  area  and  site  eval- 
uation, the  engineer  should  prepare  the  basic  well 
design.  Later  elements  such  as  selection  of  screen 
opening  and  gravel  gradation,  methods  of  develop- 
ment, test  pumping  procedures,  well  appurte- 
nances, etc.,  are  covered  in  subsequent  chapters 
and  may  be  referred  to  as  the  specifications  are 
written.  The  purpose  of  this  publication  is  to  assist 
an  engineer  not  familiar  with  every  facet  of  water 
well  construction  to  avoid  design  errors  and 
shoddy  construction.  This  manual  is  only  a  guide, 
and  modifications  to  meet  a  specific  condition  will 
be  required.  (Lantz-PTT) 
W88-09353 
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FIRST    EPA    SUPERFUND    CUTOFF    WALL: 
DESIGN  AND  SPECIFICATIONS, 

Goldberg-Zoino    and    Associates,    Inc.,    Newton 

Upper  Falls,  MA. 

For   primary   bibliographic   entry   see   Field    5G 

W88-09131 


ENVIROWALL     VERTICAL     CUTOFF     BAR- 
RIER, 


National   Water   Well   Association,   Worthington, 

OH. 

J.  Lehr,  S.  Hurlburt,  B.  Gallagher,  and  J.  Voytek. 

Van   Nostrand    Reinhold   Company,   New   York. 

1988.  229  p. 

Descriptors:  *Water  wells,  'Groundwater,  *Well 
construction,  *Wells,  'Construction,  'Design 
standards,  Geohydrology,  Drilling,  Groundwater 
movement,  Maintenance,  Intake,  Groundwater  po- 
tential, Engineering. 

This  book  provides  fundamental  knowledge  about 
water-well  construction  that  not  only  serves  as  a 
step  toward  understanding  more  complex  material, 
but  that  applies  to  the  water-well  project  at  hand. 
Among  the  topics  covered  are  these:  (1)  ground- 
water and  geology;  (2)  drilling  technology;  (3) 
water  well  design;  (4)  constructing  wells;  and  (5) 
water  well  maintenance.  Other  subjects  covered 
include  groundwater  flow,  intake  design,  testing 
for  yield  and  quantity,  water  well  development, 
consolidated  rock  wells,  and  groundwater  regions 
of  the  United  States.  (Lantz-PTT) 
W88-09356 


ALTERNATIVE  SEWER  SYSTEMS. 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-09357 


HAND  DRILLED  WELLS:  A  MANUAL  ON 
SITING,  DESIGN,  CONSTRUCTION  AND 
MAINTENANCE, 

Rwegarulila  Water  Resources  Inst.,  Dar  es  Salaam 

(Tanzania). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-09400 


USE  AND  PLACEMENT  OF  GROUTING  AND 
SEALING  MATERIALS, 

Vermont   Agency   of  Natural    Resources,   North 

Waterbury,  VT. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09517 


FLOOD  ALLEVIATION  OF  THE  KAKEHASHI 
BASIN,  JAPAN, 

Kanazawa  Inst,  of  Tech.  (Japan).  Dept.  of  Me- 
chanical System  Engineering. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-09729 


REDEVELOPMENT      OF      CLOGGED      RE- 
CHARGE WELLS, 

Kuwait  Fund  for  Arab  Economic  Development 

Safat. 

For  primary  bibliographic  entry  see  Field  4B. 

W  8  8-09744 


WATER  WELL  HANDBOOK. 

Missouri  Water  Well  and  Pump  Contractors  Asso- 
ciation, Belle,  MO. 

Missouri  Water  Well  and  Pump  Contractors 
Assoc,  Inc.,  Belle,  Missouri.  1984.  281  p.  Edited 
by  Keith  E.  Anderson. 

Descriptors:  'Water  wells,  'Wells,  'Handbooks, 
Groundwater,  Geohydrology,  Drilling,  Pipes, 
Pumps,  Electricity,  Hydraulics,  Groundwater 
budget. 

This  handbook  contains  the  charts,  tables,  and 
other  data  to  which  drillers,  engineers  and  geolo- 
gists frequently  refer.  Specifically,  attempts  were 
made  to  compile  only  the  data  applicable  to 
groundwater  supplies.  Chapter  discussions  include: 
(1)  quality  of  water;  (2)  cable  tool  drilling;  (3) 
rotary  drilling;  (4)  air  rotary  drilling;  (5)  pipe  and 
casing;  (6)  pumps;  (7)  electrical  data;  and  (8)  geolo- 
gy and  hydraulics  of  wells.  (Lantz-PTT) 
W88-09354 


DESIGN   AND  CONSTRUCTION   OF  WATER 
WELLS:  A  GUIDE  FOR  ENGINEERS, 


USING  CENTER  PIVOTS  FOR  RESEARCH, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  o 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W88-09746 

BOUNDARY-ELEMENT  ANALYSIS  FOR  UN 
CONFINED  SEEPAGE  PROBLEMS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En 

gineering. 

For   primary   bibliographic   entry   see   Field   ZO 

W88-09957 


8B.  Hydraulics 


CONSTRUCTION    DEWATERING:    A    GUID1 
TO  THEORY  AND  PRACTICE, 

Moretrench  American  Corp.,  Rockaway,  NJ. 

J.  P.  Powers. 

John  Wiley  and  Sons,  New  York.   1981.  484  i 

Descriptors:       'Hydraulics,       'Soil       mechanic 
•Groundwater    movement,    'Dewatering,    *Coi 
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4H 


struction,  *Environmental  effects,  Geohydrology, 
Aquifers,  Pump  tests,  Chemical  analysis,  Pipes, 
Wells,  Drains,  Artificial  recharge.  Grouting,  Fluid 
mechanics,  Soil  water,  Chemical  properties, 
Sumps,  Deep  wells,  Costs. 

The  movement  of  groundwater  through  the  soil 
and  its  effects  are  governed  by  laws  of  some  com- 
plexity. The  construction  worker  must  have  a 
degree  of  understanding  of  these  laws  before 
groundwater  problems  can  be  dealt  with  effective- 
ly. The  book  begins  with  a  discussion  of  the  theory 
on  which  construction  dewatering  is  based.  The 
theory  involves  the  disciplines  of  soil  mechanics, 
hydrology,  geology,  and  fluid  mechanics.  The 
physical  relationships  in  the  book  are  presented 
without  mathematical  derivations.  The  engineer 
who  wishes  to  confirm  the  mathematical  validity 
of  the  relationships  presented  in  this  text  will  find 
references  for  further  study.  Chapter  discussions 
include:  the  geology  of  soils;  soils  and  water;  hy- 
drology of  the  ideal  aquifer;  characteristics  of  natu- 
ral aquifers;  hydrologic  analysis  of  dewatering  sys- 
tems; pumping  tests;  groundwater  chemistry; 
sumps,  drains,  and  open  pumping;  deep  well  sys- 
tems; grouting;  artificial  recharge;  sand  drains;  and 
dewatering  costs.  (Lantz-PTT) 
W88-08989 


WATER   TANK   RECYCLED   INTO   A   PUMP 
STATION  -  IN-HOUSE, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-09657 


CHANNEL  RESPONSE  TO  GRADE-CONTROL 
STRUCTURES  ON  MUDDY  CREEK,  MISSIS- 
SIPPI, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

Resources. 

M.  D.  Harvey,  and  C.  C.  Watson. 

Regulated     Rivers    Research     and     Management 

RRRMEP,  Vol.  2,  No.  2,  p  79-92,  April-June  1988. 

7  fig,  5  tab,  24  ref. 

Descriptors:  'Channel  erosion,  *Grade-control 
structures,  'Channeling,  'Channel  morphology, 
•Water  management,  Water  management  effects, 
Morphology,  Hydraulics,  Hydraulic  structures, 
Aggradation,  Berms,  Bed-load  discharge.  Shear 
stress,  Water  surface  profiles,  Allowable  Tractive 
Stress  Method,  Design  criteria,  Muddy  Creek, 
Mississippi. 

Grade-control  structures  are  commonly  employed 
to  prevent  bed  degradation  and  concomitant  bank 
instability  of  channelized  reaches  of  rivers.  A  study 
of  a  20  km  reach  of  Muddy  Creek,  a  coastal  plains 
stream  in  Mississippi,  was  conducted  in  1985  to 
determine  the  effects  of  12  rock-lined  grade-con- 
trol structures  that  were  installed  between  1977 
and  1983  prior  to  channel  excavation.  An  Allow- 
able Tractive  Stress  Method  (TR.25)  was  used  to 
determine  the  placement  of  grade-control  struc- 
tures, and  the  gradients  between  them,  for  a  trape- 
zoidal-shaped channel  designed  to  convey  the  1 
year  recurrence  interval  peak  flow.  The  design 
was  successful  in  preventing  bed  degradation  and 
bank  erosion  over  the  period  of  observation.  How- 
ever, unpredicted  channel  responses  have  oc- 
curred. Aggradation  is  apparent  between  control 
structures,  and  two-stage  compound  channel  has 
formed  as  a  consequence  of  berm  development, 
especially  in  the  lower,  older  subreach.  In  the 
lower  subreach,  the  vegetated  berms  have  con- 
stricted the  cross-sectional  area  at  the  design  dis- 
charge (99  cu  m/second),  and  as  a  result,  the 
water-surface  slope,  shear  stress,  and  unit-stream 
power  have  increased.  Bed  material  has  become 
coarser  and  better  sorted,  which  has  increased 
shear  intensity  values.  These  unexpected  changes 
are  attributed  to  the  lack  of  adequate  consideration 
of  the  requirement  for  balance  between  sediment 
supply  and  transport  in  the  TR.25  procedure; 
seven  tributaries  contribute  sediment  to  the  main 
channel  of  the  study  reach.  It  appears  that  the 
increased  energy  is  utilized  in  bedload  transport 
rather  than  channel  erosion.  It  is  demonstrated  that 
the  TR.25  method  is  too  conservative  if  significant 
amounts  of  sediments  are  being  supplied  to  the 
design  channel.  In  such  cases,  adjustments  in  chan- 
nel morphology  will  increase  the  energy  to  accom- 
modate bedload  transport.  (Author's  abstract) 


W88-09719 


SUSPENDED  SOLIDS  TRANSPORT  IN  THE 
REGULATED  RIVER  BLITHE,  STAFFORD- 
SHIRE, U.K., 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-09722 


HYDRAULIC  FRICTION  FACTORS  FOR  PIPE 
FLOW, 

Agricultural    Research    Service,    Bushland,    TX. 
Conservation  and  Production  Research  Lab. 
F.  Z.  Kamand. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH  Vol.  114,  No.  2,  p  311-323,  May 
1988.  8  fig.  2  tab,  14  ref,  2  append. 

Descriptors:  'Pipe  flow,  'Friction,  'Mathematical 
analysis,  Hydraulic  design,  Flow  friction,  Hazen- 
Williams  equation,  Manning  equation,  Darcy- 
Weisbach   equation,   Computers,   Design   criteria. 

Hydraulic  friction  loss  in  pipelines  directly  affects 
pipe  and  pump  sizing,  as  well  as  the  balance  of 
networks.  All  friction  head-loss  equations  have  an 
uncertainty  in  the  estimation  of  pipe  interior  sur- 
face roughness.  When  a  single  resistance  coeffi- 
cient based  only  on  the  pipe  material  is  used, 
different  equations  may  give  significantly  different 
estimates  of  frictional  head  losses  depending  on 
pipe  size  and  water  flow  rate.  In  complex  pipe 
network  systems,  minor  differences  in  equations  or 
coefficients  may  accumulate  and  result  in  vastly 
different  predicted  head  losses  or  flow  rates  in 
individual  pipes.  Mathematical  relationships  and 
nomographs  are  presented  that  to  relate  the  fric- 
tion factors  of  three  widely  used  pipe  friction 
equations  and  to  determine  the  magnitude  of  the 
differences  in  calculated  head  losses.  Friction  fac- 
tors were  developed  to  be  used  with  the  Hazen- 
Williams  and  the  Manning  equations  for  PVC  and 
cast-iron  pipes  that  give  similar  calculated  head 
losses  to  those  of  the  Darcy-Weisbach  equation. 
The  variation  of  the  friction  factors  with  diameter 
and  flow  conditions  is  presented,  and  computer 
implementation  of  the  variable  friction  factors  is 
discussed.  (Author's  abstract) 
W88-09741 


GENERALIZED  ENERGY  AND  POTENTIAL 
ENSTROPHY  CONSERVING  FINITE  DIFFER- 
ENCE-SCHEMES FOR  THE  SHALLOW 
WATER  EQUATIONS, 

National   Aeronautics  and  Space  Administration, 

New  York.  Goddard  Inst,  for  Space  Studies. 

F.  Abramopoulos. 

Monthly  Weather  Review  MRWEAB,  Vol.   116, 

No.  3,  p  650-662,  March  1988.  1  fig,  1  tab,  6  ref,  3 

append. 

Descriptors:  'Enstrophy,  'Shallow  water  equa- 
tions, 'Mathematical  studies,  'Fluid  mechanics, 
'Hydrodynamics,  Finite  difference  method,  Pre- 
diction, Topography,  Energy,  Flow,  Mathemati- 
cal, Streamflow. 

The  conditions  under  which  finite  difference 
schemes  for  the  shallow  water  equations  can  con- 
serve both  total  energy  and  potential  enstrophy  are 
considered.  A  method  of  deriving  such  schemes 
using  operator  formalism  is  developed.  Several 
such  schemes  are  derived  for  the  A-,  B-  and  C- 
grids.  The  derived  schemes  include  second-order 
schemes  and  pseudo-fourth  order  schemes.  The 
simplest  B-grid  pseudo-fourth-order  schemes  are 
presented.  (Author's  abstract) 
W88-09873 


8C.  Hydraulic  Machinery 


LARGE  SUBMERSIBLE  WATER  PUMP 
MANUAL:  A  GUIDE  TO  SELECTION,  SIZING, 
INSTALLATION  AND  MAINTENANCE  OF  6- 
INCH  AND  LARGER  SUBMERSIBLES. 

Water  Systems  Council,  Chicago,  IL. 

Water  Systems  Council,  Chicago,  Illinois.  1986  65 


Hydraulic  Machinery — Group  8C 

p,  15  fig,  12  tab,  append. 

Descriptors:  'Pumps,  'Manuals,  Agriculture,  Mu- 
nicipal water,  Industrial  water,  Installation,  Mathe- 
matical equations,  Water  conveyance,  Water 
supply  development. 

The  expanding  use  of  6-inch  diameter  and  larger 
submersible  water  pumps  for  agricultural,  munici- 
pal and  industrial  applications  has  created  a  need 
for  this  manual.  Written  for  specifying  and  consult- 
ing engineers,  contractors,  installers  and  end-users, 
it  features  easy-to-use  information  on  the  selection, 
installation,  and  maintenance  of  6-inch  and  larger 
submersible  pumps.  It  introduces  pumps,  system 
components,  and  technical  terms,  as  well  as  mathe- 
matical formulae  and  the  steps  in  the  proper  selec- 
tion and  sizing  of  submersible  pumps.  It  also  in- 
cludes a  wide  range  of  useful  charts,  illustrations 
and  graphs  for  on-going  reference.  (Lantz-PTT) 
W88-08983 


HYDROCARBON  RECOVERY  PUMP  FOR 
LOW  TRANSMISSIVITY  AQUIFERS, 

Geoscience  Consultants  Ltd.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-08995 


VERTICAL  TURBINE,  MIXED  FLOW,  AND 
PROPELLER  PUMPS, 

J.  L.  Dicmas. 

McGraw-Hill  Book  Company,  New  York.   1987. 

379  p. 

Descriptors:  'Pumps,  'Propellers,  'Turbines,  Hy- 
draulic machinery,  Hydraulic  design,  mathematical 
equations,  Hydraulic  turbines,  Hydraulic  equip- 
ment, Hydraulic  engineering,  Design  criteria, 
Design  standards. 

All  aspects  of  vertical  diffusion  vane  pumps  in  the 
range  from  1,200  to  13,500  specific  speed  (0.44  to 
5.00  type  numbers),  are  discussed  in  this  book, 
which  is  divided  into  four  sections.  Chapters  1 
through  5  make  up  the  first  section  and  describe 
present  standard  vertical  turbine,  mixed  flow,  pro- 
peller pump,  and  submersible  turbine  pump  con- 
struction. Design  features  of  component  parts  are 
discussed  with  explanations  as  to  why  they  are 
made  the  way  they  are.  Definitions  of  terms  and 
examples  of  calculations  from  bowl  assembly  to 
overall  pump  and  motor  performance  are  given. 
Equations  for  mechanical  design  of  components 
are  shown,  with  examples  of  calculations  for  axial 
thrust,  shaft  and  column  elongation,  and  lateral 
vibration,  to  name  a  few.  Chapters  6,  7,  and  8 
comprise  the  second  section.  Chapters  6  and  7 
describe  the  varieties  of  structures  in  which  verti- 
cal pumps  are  installed  as  well  as  methods  of 
installation,  and  Chapter  8  describes  the  operating 
techniques  associated  with  vertical  pumps  such  as 
managing  back  spin  in  deepwell  turbine  pumps  and 
starting  propeller  pumps  against  closed  discharge 
valves.  The  third  section  of  the  book  (Chapter  9)  is 
the  extension  of  a  design  manual  written  some  time 
ago  and  subsequently  enlarged.  It  can  be  used  for 
designing  a  completely  new  bowl  assembly,  fitting 
a  new  impeller  into  an  existing  bowl,  or  improving 
a  current  design.  Finally,  Chapter  10  covers  labo- 
ratory and  field  testing  with  examples  of  facilities, 
measuring  instruments,  and  test  procedures. 
(Lantz-PTT) 
W88-09239 


REDUCTIONS  IN  ICHTHYOPLANKTON  EN- 
TRAPMENT WITH  FINE-MESH,  WEDGE- 
WIRE  SCREENS, 

Versar,  Inc.,  Columbia,  MD. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09823 


MIGRATION  OF  LANDLOCKED  ATLANTIC 
SALMON  SMOLTS  AND  EFFECTIVENESS  OF 
A  FISH  BYPASS  STRUCTURE  AT  A  SMALL- 
SCALE  HYDROELECTRIC  FACILITY, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 
For  primary  bibliographic  entry  see  Field  81. 
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W88-09827 


EFFECTS  OF  HYDROELECTRIC  DEVELOP- 
MENT AND  FISHERIES  ENHANCEMENT  ON 
SPRING  AND  SUMMER  CHINOOK  SALMON 
AND  STEELHEAD  IN  THE  COLUMBIA  RIVER 
BASIN, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  81. 
W88-09828 


SUSCEPTIBILITY  OF  CHINOOK  SALMON  TO 
BYPASS  SYSTEMS  AT  HYDROELECTRIC 
DAMS, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  81. 
W88-09829 


ALTERNATIVE  WATER  SCREENING  FOR 
THERMAL  POWER  PLANTS, 

Burns  and  Roe,  Inc.,  Oradell,  NJ.  Hydraulic  Engi- 
neering Dept. 
R.  T.  Richards. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  6,  p  578-597,  June   1988.   16  fig,  4  ref. 

Descriptors:  *Trash  rakes,  'Intakes,  'Trash  racks, 
•Screens,  'Design  standards,  'Design  criteria,  Hy- 
droelectric plants,  Electric  power  production, 
Thermal  powerplants,  Economic  aspects,  Mainte- 
nance, Fouling. 

Since  the  early  1900s,  virtually  the  only  water 
screen  used  for  power-plant  cooling  water  systems 
in  the  United  States  has  been  the  'through-flow' 
type  of  travelling  screen.  Trash  bars  and  rakes 
upstream  of  the  screens  have  been  similarly  re- 
stricted in  design.  Other  industrialized  countries  of 
the  world  have  gone  their  own  separate  ways  in 
power  plant  water  screening,  having  considerable 
confidence  that  they  have  the  best.  Serious  and 
costly  clogging  and  carryover  of  debris  have 
plagued  many  U.S.  installations  over  the  years,  but 
apparently  not  enough  to  push  users  to  look  at 
these  other  successful  technologies.  The  common 
alternatives  to  through-flow  screens  are  reviewed, 
with  comments  on  the  pros  and  cons  of  perform- 
ance, maintenance,  and  cost.  Some  recent  improve- 
ments to  common  U.S.  screens  are  discussed.  Al- 
ternative trash  rake  designs  are  similarly  reviewed. 
Finally,  variations  in  the  total  water-cleaning  train 
are  discussed.  (Author's  abstract) 
W88-09849 


DESIGN    AND    OPERATION    OF    ANGLED- 
SCREEN  INTAKE, 

New  England  Power  Co.,  Westborough,  MA. 
For  primary  bibliographic  entry  see  Field  81. 
W88-09850 


BIOFOULING  CONTROL  AT  WATER  INTAKE 
STRUCTURES, 

Stone   and   Webster   Engineering   Corp.,    Boston, 

MA 

Y.  G.  Mussalli. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  6,  p  616-625,  June  1988.  4  Tig,  4  tab,  10 

ref. 

Descriptors:  'Biofouling,  'Intakes,  'Coatings, 
•Chlorination,  'Performance  evaluation,  'Design 
criteria,  'Design  standards,  Thermal  powerplants, 
Condensers,  Maintenance. 

Biofouling  of  water  intakes  can  affect  condenser 
performance  and  availability.  Five  biofouling  con- 
trol technologies  are  reviewed:  thermal  backwash; 
antifouling  toxic  coatings;  nontoxic  coatings; 
chlorination;  and  cathodic  protection.  Thermal 
backwash  is  currently  used  in  power  plants  on  the 
West  Coast  and  on  Long  Island  Sound.  Toxic 
coatings,  although  effective,  are  currently  restrict- 
ed because  of  environmental  concerns.  Nontoxic 
coatings  are  currently  being  evaluated  nationwide 
Continuous  low-level  chlorination  can  be  effective 
if  it   is  distributed   uniformly  on   intake  surfaces. 


Cathodic  protection  has  proven  to  be  ineffective. 

(Author's  abstract) 

W88-09851 


EFFECTIVENESS        OF        ANGLED-SCREEN 
INTAKE  SYSTEM, 

Environmental  Services,  Easton,  CT. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09852 


BIOLOGICAL    EVALUATION    OF    ANGLED- 
SCREEN  TEST  FACILITY, 

Lawler,    Matusky    and    Skelly    Engineers,    Pearl 

River,  NY. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09853 


HYDRO-POWER   INTAKE  DESIGN   CONSID- 
ERATIONS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

For  primary  bibliographic  entry  see  Field  81. 

W88-09854 


PASSIVE  INTAKE  SYSTEM  FOR  SHALLOW 
SAND-BED  RIVER, 

Black  and  Veatch,  Kansas  City,  MO. 

J.  C.  Johnson,  and  R.  Ettema. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  6,  p  662-674,  June   1988.  9  fig,   1   ref. 

Descriptors:  'Shallow  water,  'Rivers,  'Bed  sedi- 
ments, 'Sand,  'Intakes,  'Screens,  'Design  criteria, 
•Hydroelectric  plant,  Model  studies,  Ecological 
effects,  Maintenance,  River  training,  Kansas  River, 
Sedimentation,  Hydraulic  models. 

The  Jeffrey  Energy  Center  draws  its  cooling  water 
makeup  from  the  Kansas  River,  a  shallow  sand-bed 
river  of  constantly  changing  bottom  geometry.  To 
accommodate  this  withdrawal,  the  water  intake 
system  was  designed  to  be  capable  of  maintaining 
intake  capacity  at  all  river  stages.  A  set  of  river 
training  devices  keeps  the  deepest  part  of  the  river 
near  the  intake.  Water  is  withdrawn  from  the  river 
through  three  cylindrical  wedge-wire  intake 
screens,  passed  to  a  sedimentation  basin,  and  then 
pumped  to  the  plant  site.  A  reinforced-concrete 
trough  installed  along  the  face  of  the  screen  struc- 
ture protects  the  intake  screens  from  potentially 
damaging  debris.  The  trough  diverts  debris  from 
the  intake  screen  and  also  reduces  sedimentation  in 
this  region.  Water  jets  periodically  clean  the 
trough.  Before  construction  of  the  facility,  the 
trough  and  water  jet  systems  were  modeled  to 
confirm  and  refine  this  portion  of  the  design.  The 
intake  is  environmentally  acceptable  and  requires 
little  maintenance.  (Author's  abstract) 
W88-09855 


ASSESSMENT  OF  DEVELOPMENTAL  NEEDS 
FOR  ADVANCED  INTAKE  TECHNOLOGIES, 

Stone   and   Webster   Engineering   Corp.,   Boston, 

MA. 

Y.  G.  Mussalli,  E.  P.  Taft,  and  W.  Micheletti. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  6,  p  675-688,  June   1988.  4  tab,   18  ref, 

append. 

Descriptors;  'Screens,  'Fish  behavior,  'Fish  han- 
dling facilities,  'Fish  guiding,  'Fish  passages,  'In- 
takes, 'Hydroelectric  plants,  'Design  criteria, 
•Design  standards,  'Economic  aspects,  Perform- 
ance evaluation,  Ecological  effects,  Maintenance, 
Barriers,  Comparison  studies. 

Increasing  fuel  and  construction  costs  of  new 
power  plants  have  emphasized  the  need  to  achieve 
cost-effective,  highly  reliable  circulating  water 
intake  designs  that  can  improve  power  plant  avail- 
ability and  performance  while  meeting  environ- 
mental requirements.  Additional  concerns  are  to 
reduce  maintenance,  improve  hydraulic  conditions, 
and  control  fouling,  siltation,  and  ice.  The  present 
paper  discusses  an  Electric  Power  Research  Insti- 
tute (EPRI)-sponsored  study  to  assess  the  status  of 
available  intake  technologies  for  fish  protection 
and  to  develop  a  research  program  to  evaluate  and 


compare  the  operation,  performance,  cost,  and  reli- 
ability of  selected  fish  protection  systems.  The 
initial  assessment  of  the  available  behavioral  bar- 
riers, physical  barriers,  collection  and  removal  sys- 
tems, and  diversion  systems  identified  for  further 
study  1 1  of  the  most  promising  technologies.  These 
1 1  technologies  were  ranked  as  to  the  importance 
of  various  levels  of  specific  design  criteria  and  the 
importance  among  these  criteria.  The  technologies 
were  then  matched  with  potential  test  sites.  Bio- 
logical and  engineering  test  methodologies  were 
developed,  together  with  design  schemes  for  be- 
havioral barriers  at  each  test  site.  As  a  result  of  the 
study,  EPRI  is  testing  behavioral  barriers  at  sever- 
al sites.  EPRI  also  is  collecting  data  from  several 
existing  intake  facilities  where  angled  screens 
modified  fish  screens,  and  wedge-wire  screens  are 
being  evaluated.  (Author's  abstract) 
W88-09856 

8D.  Soil  Mechanics 


SLOPE  STABILITY:  GEOTECHNICAL  ENGI 
NEERING  AND  GEOMORPHOLOGY. 

John  Wiley  and  Sons,  New  York.  1987.  648  p 
Edited  by  M.  G.  Anderson  and  K.  S.  Richards 

Descriptors:  'Slope  stability,  *Geomorphology 
•Geotechnology,  Slope  protection,  Slope  stabiliza 
tion,  Soil  engineering,  Model  studies. 

In  order  to  appreciate  the  problems  involved  in  thi 
safety  determination  of  a  given  slope,  the  enginee 
needs  to  understand  the  existence  of  quaternar; 
slope  development  and  fossil  mass  movement  ac 
tivity.  The  geomorphologist  must  also  appreciati 
the  range  of  parameters  capable  of  incorporatioi 
into  engineering  stability  analyses  when  applyinj 
these  to  regional  problems  of  slope  developmenl 
Therefore,  the  integration  of  geotechnical  engi 
neering  and  geomorphology  is  of  prime  impor 
tance  in  the  overall  understanding  of  slope  stabili 
ty.  Thus,  the  coupling  of  geomorphological  proc 
ess  models  to  engineering  approaches  is  a  majo 
innovation,  bringing  together  investigations  of  en 
gineering  problems  and  slope  form,  and  providinj 
the  basis  for  the  organization  of  this  collection  o 
essays.  (See  W88-09335  thru  W88-09351)  (Lantz 
PTT) 
W88-09334 


MODELLING  SLOPE  STABILITY:  THE  COM 
PLIMENTARY  NATURE  OF  GEOTECHNICA1 
AND  GEOMORPHOLOGICAL  APPROACHES 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  K.  S.  Richards. 
IN:  Slope  Stability:  Geotechnical  Engineering  an 
Geomorphology.    John    Wiley    and    Sons,    Ne\ 
York.  1987.  p  1-9,  27  ref. 

Descriptors:  'Slope  stability,  'Model  studie: 
'Geomorphology,  Slope  stabilization,  Soil  eng 
neering,  Engineering,  Geohydrology,  Slopes. 

There  are  three  major  elements  involved  in  th 
analysis  of  slope  stability.  The  first  is  the  essentiall 
static  consideration,  characterized  by  limit-equilil 
rium  models,  of  the  stability  of  specific  slopes.  Th 
second  element  involves  application  of  thes 
models  over  short  time-scales  (seasonal,  annual,  c 
a  few  years),  during  which  dynamic  variability  c 
external  'forcing'  variables  must  be  allowed  for  i 
the  analysis  -  factors  such  as  the  slope  hydrolog; 
which  causes  transient  peaks  in  soil  moisture  an 
pore  pressure  in  relation  to  infiltration  process< 
during  rainstorms,  or  basal  erosion  which  increase 
slope  height  and  angle.  Third,  there  is  the  applic: 
tion  of  stability  analyses  to  the  explanation  of  Ion) 
term  slope  evolution,  over  periods  when  it  is  nei 
essary  to  make  assumptions  about  the  response  ( 
pore-water  pressures  to  climatically  induced  var 
ations  in  average  and  extreme  slope  hydrolog 
conditions.  A  final,  separate  issue  concerns  the  ro 
of  weathering,  which  constitutes  a  common  coi 
cern  for  both  the  engineer  and  the  geomorpholi 
gist.  Although  these  elements  involve  the  applic; 
tion  of  essentially  similar  models  of  slope  stabilit; 
the  problems  of  their  calibration  differ  marked! 
In  the  site-specific  case,  it  is  normal  to  assume  fixe 
oil    strength    properties,    worst-case    hydrologic 
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and  therefore  pore  water  pressure  conditions,  and 
two-dimensional  representation  of  the  failure  sur- 
face. The  two  overriding  concerns  are  with  the 
selection  of  an  appropriate  stability  analysis,  and 
with  data  reduction  -  that  is,  with  the  choice  of 
relevant  parameters  from  a  wide  range  of  poten- 
tially available  data.  In  the  engineering  context, 
there  is  a  considerable  potential  data  base  which  is 
rarely  exploited  in  full,  and  simplifying  assump- 
tions are  generally  acceptable.  Engineering  solu- 
tions are  given  flexibility  by  the  imposition  of 
conservative  factors  of  safety,  and  it  is  therefore 
possible  to  make  assumptions  about  input  data 
which  could  in  fact  be  measured.  The  geomorpho- 
logist  concerned  with  long-term  stability  problems 
is,  however,  concerned  with  predicting  conditions 
at  failure,  and  therefore  for  a  factor  of  safety  of 
unity.  The  model  output  requirement  is  therefore 
more  rigorous,  although  the  consequences  of  error 
are  less  dramatic.  (See  also  W88-09334)  (Lantz- 
PTT) 
W88-09335 


COMPARATIVE  REVIEW  OF  LIMIT  EQUI- 
LIBRIUM METHODS  OF  STABILITY  ANALY- 
SIS, 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

D.  Nash. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  11-75,  43  fig,  6  tab,  70  ref. 

Descriptors:  'Soil  properties,  "Slope  stability, 
•Mathematical  analysis,  Linear  analysis,  Soil  engi- 
neering, Slopes,  Embankments,  Excavation,  Geo- 
hydrology,  Groundwater,  Equilibrium. 

The  limit  equilibrium  methods  (linear  methods: 
infinite  slope  analysis,  wedge  analysis,  circular  arc 
methods;  non-linear  methods:  Bishop's  routine 
method,  Janbu's  simplified  method,  Spencer's 
method,  Morgenstern  and  Price's  method,  Janbu's 
rigorous  analysis)  are  widely  used  for  the  analysis 
of  slopes,  embankments,  and  excavations.  Al- 
though at  first  sight  each  method  may  appear  to  be 
quite  different,  the  only  significant  difference  is  the 
assumption  made  about  the  position  and  inclination 
of  the  interslice  forces.  It  is  important  to  under- 
stand the  theoretical  basis  of  a  particular  method 
before  applying  it  in  practice.  With  the  exception 
of  the  ordinary  method  of  slices,  extensive  experi- 
ence suggests  that  the  methods  are  useful  and 
reliable  if  they  are  applied  appropriate.  A  thorough 
site  investigation  is  essential  to  establish  the  soil 
and  groundwater  conditions,  followed  by  careful 
soil  testing  in  a  reputable  laboratory.  The  geotech- 
nical specialist  responsible  for  the  project  should 
be  closely  involved  at  all  stages  of  the  investigation 
so  that  minor  details  are  not  overlooked.  Once  the 
soil  and  groundwater  conditions  have  been  estab- 
lished, a  method  of  analysis  may  be  chosen  which 
is  appropriate  to  the  anticipated  mechanism  of 
failure.  It  is  often  useful  to  ascertain  the  sensitivity 
of  the  result  of  the  analysis  to  small  changes  in  the 
assumed  parameters  so  that  engineering  decisions 
may  be  based  on  a  full  understanding  of  the  prob- 
lem. (See  also  W88-09334)  (Lantz-PTT) 
W88-09336 


INSTRUMENTATION    OF   PORE   PRESSURE 
AND  SOIL  WATER  SUCTION, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-09337 


SLOPE  STABILITY  ANALYSIS  INCORPORAT- 
ING THE  EFFECT  OF  SOIL  SUCTION, 

Saskatchewan  Univ.,  Saskatoon.  Dept.  of  Civil  En- 
gineering. 
D.  G.  Fredlund. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  113-144,  31  fig,  10  tab,  25  ref. 

Descriptors:  'Slope  stability,  'Soil  suction,  ♦Math- 
ematical analysis,  Slopes,  Shear  strength,  Pore 
pressure.  Interstitial  water,  Soil  water,  Case  stud- 
ies. 


For  situations  where  the  groundwater  table  is  deep 
or  where  the  concern  is  over  the  possibility  of  a 
shallow  failure,  there  is  need  to  understand  how  to 
perform  slope  stability  analyses  where  the  soil  is 
unsaturated.  The  developments  in  slope  stability 
analysis  that  incorporate  the  effect  on  strength  of 
suction  in  the  unsaturated  zone  are  discussed.  In 
order  to  maintain  an  analytical  procedure  for  un- 
saturated soil  mechanics,  several  aspects  must  be 
addressed.  First,  it  must  be  possible  to  measure 
appropriate  shear  strength  parameters  for  the  un- 
saturated soils.  Preferably  these  should  provide  a 
smooth  transition  to  the  saturated  shear  strength 
parameters.  Second,  techniques  must  be  available 
to  measure  or  estimate  the  in  situ  negative  pore 
water  pressure  conditions.  If  an  assessment  of  the 
factor  of  safety  is  required  for  a  particular  instant 
in  the  history  of  the  slope,  it  is  possible  either  to 
measure  the  suction  in  situ  or  on  laboratory  sam- 
ples. The  problem  becomes  more  demanding  when 
it  is  necessary  to  predict  possible  changes  in  the 
soil  suction  profile  throughout  the  seasons.  Third, 
the  conventional,  limit  equilibrium,  slope  stability 
analysis  must  be  extended  to  incorporate  the  shear 
strength  equation  for  unsaturated  soils.  Once  veri- 
fied through  a  series  of  case  histories,  the  method 
of  slope  stability  analysis  for  unsaturated  soils  be- 
comes an  extension  of  the  procedure  used  for 
saturated  soils.  (See  also  W88-09334)  (Lantz-PTT) 
W88-09338 


IMPLICATIONS  OF  JOINTS  AND  STRUC- 
TURES FOR  SLOPE  STABILITY, 

Leeds  Univ.  (England).  Dept.  of  Earth  Sciences. 
S.  R.  Hencher. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  145-186,  33  fig,  4  tab,  87  ref. 

Descriptors:  *Slope  stability,  "Rock  joints,  "Hy- 
draulic structures,  "Shear  strength,  Soil  engineer- 
ing, Stereographic  analysis,  Mathematical  analysis, 
Water  pressure,  Groundwater,  Water  pressure. 

The  presence  of  discontinuities  in  rock  and  soil 
masses  considerably  affects  their  engineering  prop- 
erties and  generally  imposes  markedly  anisotropic 
strength.  Slope  stability  analysis  in  such  materials 
is  dominated  by  the  need  to  identify,  measure,  and 
analyze  potentially  failing  blocks  delineated  by  dis- 
continuities. The  importance  of  geological  knowl- 
edge to  all  site  investigations  lies  in  the  geologist's 
ability  to  recognize  and  establish  the  geological 
structure  on  the  basis  of  limited  data.  This  allows 
him  to  predict  and  extrapolate  the  nature  of  materi- 
als away  from  the  point  of  observation.  A  table  of 
discontinuity  types  has  been  presented  to  aid  in 
their  recognition  in  the  field  and  in  assessing  their 
probable  nature.  The  shear  strength  of  persistent 
rock  joints  can  be  measured  providing  representa- 
tive samples  of  joint  surfaces  are  available.  Imper- 
sistence  and  hence  true  cohesion  of  rock  joints  is 
however,  difficulty  to  assess  and  further  research  is 
needed  into  how  this  property  can  be  estimated. 
Groundwater  pressures  in  jointed  masses  are  often 
complex  and  require  careful  instrumentation  to 
allow  them  to  be  measured  with  an  acceptable 
degree  of  accuracy.  This  is  probably  one  of  the 
weakest  aspects  of  most  investigations  and  care 
should  be  taken  to  carry  out  preliminary  analysis 
prior  to  instrumentation  to  ensure  that  pertinent 
information  is  collected.  Methods  of  analysis  for 
jointed  rock  and  soil  differ  from  those  for  'homo- 
geneous' and  'isotropic'  soil  in  that  the  failure 
shape  must  be  identified  physically  in  the  field 
rather  than  searched  for  mathematically.  Stereo- 
graphic  analysis  is  particularly  useful  for  identify- 
ing potential  failure  blocks  from  a  mass  of  data  on 
discontinuities.  Numerical  methods  are  now  avail- 
able to  analyze  quite  complex  wedge  shapes  allow- 
ing components  of  strength,  weight,  external  load- 
ing, water  pressure,  and  preventive  or  remedial 
works  to  be  taken  into  account.  (See  also  W88- 
09334)  (Lantz-PTT) 
W88-09339 


VEGETATION  AND  SLOPE  STABILITY, 

Hong   Kong   Public   Works   Dept.   Geotechnical 

Control  Office. 

D.  R.  Greenway. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 


Geomorphology.  John  Wiley  and  Sons,  New 
York.    1987.  p   187-230,   35  fig,    14  tab,   121   ref. 

Descriptors:  "Slope  stability,  "Vegetation,  "Slopes, 
Interception,  Infiltration,  Transpiration,  Dessica- 
tion,  Roots,  Hydraulic  structures,  Case  studies, 
Hong  Kong. 

Vegetation  that  may  be  growing  on  a  slope  has 
traditionally  been  considered  to  have  an  indirect  or 
minor  effect  on  stability,  and  it  is  usually  neglected 
in  stability  analyses.  This  assumption  is  not  always 
correct,  and  for  certain  forested  slopes  with  rela- 
tively thin  soil  mantles,  it  has  been  shown  to  be 
significantly  in  error.  The  relationships  between 
interception,  infiltration,  transpiration,  dessication, 
root  systems,  and  anchoring,  buttressing  and  arch- 
ing, and  slope  vegetation  and  stability,  are  dis- 
cussed. Case  studies  present  data  from  Hong  Kong 
to  further  the  discussion  of  these  topics.  (See  also 
W88-09334)  (Lantz-PTT) 
W88-09340 


MODELLING  THE  EFFECTIVENESS  OF  A 
SOIL-CEMENT  PROTECTIVE  COVER  FOR 
SLOPES, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  J.  M.  Shen. 
IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.    John    Wiley    and    Sons,    New 
York.  1987.  p  231-264,  20  fig,  12  tab,  32  ref. 

Descriptors:  "Slope  stability,  "Slope  stabilization, 
"Model  studies,  "Soil  stability,  "Soil  cement,  "Soil 
water,  Infiltration,  Permeability,  Rainfall,  Chunam, 
Simulation  analysis. 

A  model  was  formulated  to  predict  the  effective- 
ness of  covering  a  slope  with  a  material  designed 
to  reduce  or  eliminate  surface  infiltration  and 
hence  improve  slope  stability.  While  the  model 
was  developed  for  these  specific  artificial  surfaces, 
the  general  framework  can  also  be  applied  to 
slopes  having  naturally  developed  surface  crust. 
The  principal  findings  can  be  summarized  as  fol- 
lows: (1)  A  model  has  been  outlined  which  pre- 
dicts flow  through  cracks  under  specified  condi- 
tions; (2)  This  model  can  be  used  to  estimate  the 
effective  permeability  of  chunam  with  cracks;  (3) 
From  a  field  crack  survey,  chunam  effective  per- 
meability was  predicted  for  poor  to  average 
chunam  condition  cover;  (4)  From  the  standpoint 
of  rainfall  intensity,  an  effective  chunam  perme- 
ability of  1,000,000  m/s  or  less  needs  to  be 
achieved;  (5)  Selected  factors  have  been  outlined 
which  may  serve  to  reduce  or  increase  the  effec- 
tive permeability  of  chunam  for  a  specific  crack 
distribution.  These  are  factors  such  as  vertical 
crack  irregularity  and  void  space  at  the  chunam- 
soil  interface  that  are  not  modelled;  (6)  The  effec- 
tive permeability  of  1,000,000  m/s  renders  the 
slope  soil  water  conditions  independent  of  rainfall 
intensity  and,  consequently,  only  dependent  on 
rainfall  duration;  and  (7)  Whether  1,000,000  m/s  is 
a  sufficiently  low  effective  permeability  to  render 
the  underlying  soil  free  from  saturation  under  spe- 
cific rainfall  duration  recurrence  intervals,  can 
only  be  answered  by  reference  to  simulation  stud- 
ies undertaken  by  the  soil  water  model.  (See  also 
W88-09334)  (Lantz-PTT) 
W88-09341 


GROUNDWATER  MODELS  FOR  MOUNTAIN 
SLOPES, 

Kyoto    Univ.    (Japan).    Disaster    Prevention    Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-09342 


EARTHQUAKE-PRONE  ENVIRONMENTS, 

Bari  Univ.   (Italy).   1st.  di  Geologia  Applicata  e 

Geotecnia. 

V.  Cotecchia. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 

Geomorphology.    John    Wiley    and    Sons,    New 

York.  1987.  p  287-330,  27  fig,  57  ref. 

Descriptors:  "Seismic  properties,  "Slope  stability, 
"Earthquakes,     "Landslides,     Slope    degradation, 
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Mathematical    analysis.    Tectonics,    Convergence, 
Landslides,  Seismology. 

Underlying  the  most  common  definition  of  the 
word  earthquake,  is  the  theory  of  plate  tectonics. 
There  may  be  three  types  of  relative  movement 
among  plates:  divergence,  sideways  slip,  and  con- 
vergence. In  convergence,  the  plates  meet  and 
subduction  occurs,  with  one  plate  disappearing 
beneath  another.  In  both  convergence  and  side- 
ways slip,  there  is  an  enormous  build-up  of  poten- 
tial energy,  and  when  the  induced  stresses  exceed 
the  strength  of  the  material  the  strata  involved 
rupture  and  a  shear  or  slip  surface  (fault)  is  pro- 
duced or  reactivated.  Falls  and  slips,  and  mass 
movements  on  steep  slopes  in  general  are  triggered 
even  by  weak  shocks  of  short  duration  but  high 
frequency.  Landslides  in  cohesive  materials  occur 
only  as  a  result  of  strong,  long-duration  shocks, 
while  even  stronger  tremors  are  needed  to  mobi- 
lize flows  or  complex  movements  such  as  debris 
avalanches  produced  by  rock  falls.  In  seismically- 
active  areas,  the  preparation  of  landslide  hazard 
maps  is  an  essential  prerequisite  for  proper  seismic 
zoning  of  a  region.  Zoning  of  an  area  according  to 
the  landslide  hazard  calls  for  consideration  of  a 
wide  variety  of  factors  affecting  slope  stability, 
including  lithological  conditions,  geological  struc- 
ture, seismicity,  climatic  conditions,  vegetation 
cover,  groundwater  conditions,  soil  strength  pa- 
rameters, presence  of  old  slides,  and  the  actions  of 
man.  Pseudostatic  methods  and  dynamic  analysis 
of  stability  analysis  under  seismic  loading  condi- 
tions are  discussed  and  summarized  mathematically 
and  graphically.  (See  also  W88-09334)  (Lantz- 
PTT) 
W88-09343 


BASAL  EROSION  AND  MASS  MOVEMENT, 

Cambridge  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-09344 


GENERAL  MODELS  OF  LONG-TERM  SLOPE 
EVOLUTION  THROUGH  MASS  MOVEMENT, 

Leeds  Univ.  (England).  School  of  Geography. 
M.  J.  Kirkby. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  359-379,  11  fig,  25  ref. 

Descriptors:  *Mass  wasting,  'Mass  movement, 
•Slope  stability,  'Model  studies,  *Slopes,  'Simula- 
tion analysis,  Slope  stabilization,  Topography, 
Rockslides,  Landslides,  Weathering,  Geotechno- 
logy. 

A  particular  problem  in  simulating  slope  develop- 
ment by  mass  movements  is  their  large  individual 
size.  A  single  movement  can  have  a  large  enough 
impact  on  the  slope  profile  to  influence  strongly 
the  course  of  subsequent  development,  by  chang- 
ing topography  and  thence  loadings  and  pore 
water  distributions.  In  an  aggregate  model,  the 
influence  of  individual  events  will  inevitably  be 
largely  suppressed,  so  that  their  particular  influ- 
ence on  the  subsequent  course  of  development  will 
be  lost.  Long-term  models  are,  therefore,  likely  to 
be  most  effective  for  mass  movements  in  which 
individual  events  are  small.  Although  models  have 
not  been  developed  to  date  for  many  kinds  of  mass 
movements,  and  flow  slides  in  particular  are 
poorly  represented,  there  have  been  a  number  of 
attempts  at  modeling  slope  evolution  through  mass 
movements,  either  on  their  own  or  in  combination 
with  associated  slower  processes.  The  greatest 
amount  of  work  has  been  on  rock  fall  and  the 
associated  talus  accumulation,  both  for  humid  and 
arid  slopes,  and  this  is  described  in  one  section  of 
this  chapter.  Another  section  describes  alternative 
approaches  to  soil  landslides  and  a  model  which 
combines  them  with  slow  processes,  while  the  final 
section  considers  the  relationships  between  land- 
slides and  weathering  rates,  both  as  a  guide  to 
long-term  landslide  rates  and  through  the  develop- 
ment of  changing  geotechnical  properties  over 
time.  (See  also  W88-09334)  (Lantz-PTT) 
W88-09345 


MODELLING     INTERRELATIONSHIPS     BE- 
TWEEN CLIMATE,  HYDROLOGY,  AND  HY- 


DROGEOLOGY  AND  THE  DEVELOPMENT 
OF  SLOPES, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 
R.  A.  Freeze. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  381-403,  10  fig  2  tab,  30  ref. 

Descriptors:  *Slope  degradation,  'Geomorpho- 
logy, 'Hydraulic  models,  'Slope  stability,  'Geohy- 
drology,  'Climates,  'Soil  water,  Rainfall  intensity, 
Mathematical  models,  Mathematical  studies,  Per- 
meability coefficient,  Infiltration,  Pore  pressure, 
Soil  properties,  Slopes,  Rainfall  rate,  Rainfall- 
runoff  relationships,  Runoff. 

Relationships  were  derived  that  show  the  effect  of 
rainfall  rates  and  durations,  hillslope  geometry,  and 
soil  properties  on  the  maximum  stable  slope  angle 
of  geomorphic  landforms.  The  analysis  included 
token  consideration  of  the  mechanisms  of  surface 
runoff  and  detailed  consideration  of  the  mecha- 
nisms of  subsurface  pore  pressure  development. 
This  idealized  analysis  invoked  deterministic  cli- 
mates, homogeneous  soils,  simple  slope  geometries, 
and  analytical  geohydrological  solutions.  The  re- 
sults show  that  a  wide  variation  of  response  by 
slope  angle  can  be  expected  in  similar  soils  due  to 
differences  of  climatic  regime,  and  to  differences  of 
soil  properties  in  similar  climatic  regimes.  Saturat- 
ed hydraulic  conductivity  was  identified  as  a  pa- 
rameter of  some  importance  in  that  it  plays  the 
dual  role  of  controlling  the  runoff  mechanism  on 
the  surface  and  the  pore  pressure  development  at 
depth.  In  many  of  the  relationships  between  soil 
properties,  climatic  variables,  and  slope  angles, 
there  are  regions  of  great  sensitivity  and  others  of 
relative  insensitivity.  Because  slopes  represent  an 
integrated  reaction  between  past  climates  and  ex- 
isting soil  properties,  it  may  be  possible  to  use 
slope-angle  measurements  as  an  indication  of  past 
climate  in  regions  of  insensitivity  to  soil  types  or  as 
an  indirect  measure  of  soil  properties  in  regions  of 
insensitivity  to  climate.  (See  also  W88-09334) 
(Lantz-PTT) 
W88-09346 


WEATHERING  EFFECTS:  SLOPES  IN  MU- 
DROCKS  AND  OVER-CONSOLIDATED 
CLAYS, 

Durham  Univ.  (England).  School  of  Engineering 

and  Applied  Science. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-09347 


QUICK  CLAYS, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Geog- 
raphy. 

J.  K.  Torrance. 

IN:  Slope  Stability:  Geotechnical  Engineering  and 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  447-473,  8  fig,  5  tab,  67  ref. 

Descriptors:  'Quick  clay,  'Soil  properties,  'Land- 
slides, 'Slope  stability,  Materials  engineering,  Ce- 
mentation, Weathering,  Soil  consolidation,  Geo- 
morphology. 

Quick  clays  are  defined  in  terms  of  their  sensitivity 
(the  ratio  of  the  undisturbed  to  the  remolded  shear 
strength)  and  their  remolded  shear  strength,  as 
those  soils  exhibiting  a  sensitivity  >  30  and  having 
a  remolded  shear  strength  <  0.5  kPa.  The  high 
sensitivity  and,  in  particular,  the  fluidity  of  the 
remolded  (or  failed)  soil  material  make  the  quick 
clays  particularly  susceptible  to  landslide  activity 
and  dramatic  geotechnical  failures.  Requirements 
for  quick  clay  development  discussed  are:  (1)  floc- 
culated structure;  (2)  material  properties;  (3)  salt 
removal;  (4)  dispersing  agents;  (5)  cementation;  (6) 
weathering;  and  (7)  minimal  consolidation  and 
slow  load  increase.  The  presence  of  quick  clay  has 
important  implications  for  slope  stability  and  land- 
slide geomorphology.  Knowledge  of  quick  clay 
behavior  is  critical  to  sensible  development  and 
land  use  in  areas  where  it  occurs.  Land  use  regula- 
tions must  take  its  existence  into  account  and  while 
it  might  be  desirable  to  avoid  all  construction  on 
quick  clays,  the  large  areas  involved  and  their 
location  make  this  impossible.  (See  W88-09334) 
(Lantz-PTT) 


W88-09348 


MASS  MOVEMENT  IN  SEMI-ARID  ENVIRON- 
MENTS AND  THE  MORPHOLOGY  OF  ALLU- 
VIAL FANS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Geology 

and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-09349 


MECHANISMS    OF    MASS    MOVEMENT    IN 
PERIGLACIAL  ENVIRONMENTS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Geolo 

gy- 

For  primary  bibliographic  entry  see  Field  2J. 
W88-09350 


SLOPE  DEVELOPMENT  THROUGH  THE 
THRESHOLD  SLOPE  CONCEPT, 

S.  C.  Francis. 
IN:  Slope  Stability:  Geotechnical  Engineering  anc 
Geomorphology.  John  Wiley  and  Sons,  New 
York.  1987.  p  601-624,  9  fig,  2  tab,  80  ref. 

Descriptors:  'Soil  properties,  'Slope  stability, 
'Slopes,  'Slope  development,  Model  studies,  Geo- 
hydrology,  History,  Evolution,  Paleohydrology, 
Geomorphology. 

A  series  of  unresolved  problems  which  are  rele- 
vant to  stability  modelling  are  directly  related  to: 
the  nature  of  thresholds,  slope  attributes,  slope 
evolution  and  soil  attributes,  and  slope  evolution 
and  hydrology.  It  is  evident  that  the  state-of-the- 
art  is  insufficiently  precise  to  allow  sweeping  evo- 
lutionary statements  to  be  made.  However,  in  the 
short  term,  site-specific  studies  indicate  that  mass 
movement  can  control  the  form  of  steep  slopes,  but 
inevitably  evolutionary  interpretations  become 
more  speculative  over  longer  time-scales.  This  is  a 
particular  problem  as  most  studies  of  slope  devel- 
opment have  been  made  in  temperate  regions 
where  paleoclimates  have  been  variable:  perhaps 
this  variability  can  be  minimized  by  looking  in 
more  detail  at  slopes  which  have  evolved  under 
more  constant  environmental  conditions.  (See  also 
W88-09334)  (Lantz-PTT) 
W88-09351 


PERMEABILITY  AND  COMPRESSIBILITY  OF 
SLURRIES  FROM  SEEPAGE-INDUCED  CON- 
SOLIDATION, 

Universidad   Politecnica  de   Cataluna,   Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-09958 

8E.  Rock  Mechanics  and 
Geology 

IMPLICATIONS  OF  JOINTS  AND  STRUC- 
TURES FOR  SLOPE  STABILITY, 

Leeds  Univ.  (England).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  8D. 
W88-09339 


KARST  GEOMORPHOLOGY, 

Australian  National  Univ.,  Canberra. 

J.  N.  Jennings. 

Basil  Blackwell  Inc.,  New  York.  1985.  293  p. 

Descriptors:  'Geomorphology,  'Karst,  Rock  for- 
mations, Landforms,  Limestone,  Drainage,  Weath- 
ering, Karst  hydrology,  Caves,  Geohydrology. 

Limestone  rock  formations  (and  those  of  other 
soluble  rock)  provide  some  of  the  world's  most 
interesting  landforms.  This  book  treats  in  detail, 
the  nature,  origin  and  evolution  of  both  surface 
and  underground  landforms.  and  discusses  the 
landforming  processes,  especially  the  hydrological 
ones,  of  limestone  countries.  Chapters  discuss: 
karst  rocks,  karst  processes,  drainage,  surface 
weathering,  surface  landforms,  caves,  cave  depos- 
its, the  influence  of  geological  structure,  the  influ- 
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ence  of  climate,  coast  and  karst,  and  the  historical 
geomorphology  of  karst.  (Lantz-PTT) 
W88-09352 


ROCK     PERMEABILITY     OR     HYDRAULIC 
CONDUCTIVITY  -  AN  OVERVIEW, 

Law  Engineering  Testing  Co.,  Marietta,  GA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-09437 


8F.  Concrete 


GUIDE  TO  THE  SELECTION  OF  CEMENT, 
BENTONITE  AND  OTHER  ADDITIVES  FOR 
USE  IN  MONITOR  WELL  CONSTRUCTION, 

California  Regional  Water  Quality  Control  Board, 

Sacramento.  Central  Valley  Region. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-09010 


CEMENT  BENTONITE  GROUT  AND  ITS 
EFFECT  ON  WATER  QUALITY  SAMPLES:  A 
FIELD  TEST  OF  VOLCLAY  GROUT, 

For  primary  bibliographic  entry  see  Field  7B. 
W88-09011 


8G.  Materials 


GUIDE  TO  THE  SELECTION  OF  MATERIALS 
FOR  MONITORING  WELL  CONSTRUCTION 
AND  GROUND- WATER  SAMPLING, 

Robert   S.    Kerr   Environmental    Research    Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-08972 


FATIGUE-CRACK  PROPAGATION  BEHAV- 
IOR OF  ASTM  A27  CAST  STEEL  IN  SIMULAT- 
ED HANFORD  GROUNDWATER, 

Westinghouse  Hanford  Co.,  Richland,  WA. 
L.  A.  James. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009519. 
Price  codes:  ACM  in  paper  copy,  A01  in  microfiche. 
September  1986.  35  p,  13  fig,  13  tab,  33  ref,  2 
append.  Contract  No.  DE-AC06-76FF02170. 
Report  No.  HEDL-7603. 

Descriptors:  'Radioactive  waste  disposal,  *Cracks, 
•Pressure  effects,  Temperature  effects,  'Ground- 
water pollution,  'Materials  engineering,  'Storage 
tanks,  'Steel,  Mechanical  failure,  Materials  testing, 
Waste  management,  Fatigue,  Corrosion,  Hanford, 
Washington. 

An  initial  series  of  fatigue-crack  growth  tests  have 
been  conducted  on  ASTM  A27  cast  steel,  a  candi- 
date Basalt  Waste  Isolation  Project  nuclear  waste 
container  material,  in  simulated  Hanford  ground- 
water at  150  and  250  C.  Ancillary  tests  were  also 
conducted  on  this  steel  in  vacuo  to  determine  the 
mechanical  component  of  crack  growth  rates, 
thereby  allowing  calculation  of  the  environmental 
component.  The  results  showed  that  fatigue-crack 
propagation  (FCP)  rates  in  GR-4  groundwater 
appear  to  be  slightly  higher  at  150  C  than  at  250  C. 
This  may  be  related  to  the  higher  rates  of  general 
corrosion  at  150  C.  FCP  rates  in  GR-4  groundwat- 
er do  not  appear  to  be  strongly  frequency  (time) 
dependent  at  either  150  C  or  250  C.  A  threshold 
for  the  environmental  component  of  crecking  is 
observed  in  GR-4  groundwater.  Below  this  thresh- 
old, crack  growth  rates  in  GR-4  are  approximately 
equivalent  to  those  in  vacuo,  while  above  the 
threshold,  the  growth  rates  rise  relatively  rapidly 
with  increasing  values  of  the  stress  intensity  factor 
(K).  Tentative  values  of  the  threshold,  correspond- 
ing to  95%  confidence  interval  values,  are  16.25 
MPa/m  (14.79  ksi/in)  and  15.74  MPa/m  (14.32  ksi/ 
in)  at  150  and  250  C,  respectively.  An  example  is 
given  whereby  the  above  tentative  threshold  value 
at  250  degrees  is  rephrased  in  terms  of  allowable 
combinations  of  stress  and  initial  flaw  size  for  the 
repository  container.  (Author's  abstract) 
W88-09085 
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WATER  POLLUTION  AND  FISH  PHYSIOLO- 
GY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-09236 


POTENTIAL  FOR  FISHERIES  REHABILITA- 
TION IN  THE  HAMILTON  HARBOUR- 
COOTES  PARADISE  ECOSYSTEM  OF  LAKE 
ONTARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

For   primary   bibliographic   entry   see   Field    5G 

W88-09546 


EFFECTS  OF  SHELLSAND  ON  WATER  QUAL- 
ITY AND  MATURE  BROWN  TROUT  (EFFEKT 
AV  SKJELLSAND  PA  VANNKVALITET  OG 
KJONNSMODEN  AURE), 

Fylkesmannen  i  Vesfold,  Miljovernavd,  Toensberg 

(Norway). 

For   primary   bibliographic   entry   see   Field    5G. 

W88-09699 


NEPHROPS  NORVEGICUS:  FIELD  STUDY  OF 
EFFECTS  OF  OXYGEN  DEFICIENCY  ON 
HAEMOCYANIN  CONCENTRATION, 

Copenhagen  Univ.  (Denmark).  Marine  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-09731 


TROUT  FARMS  CAUSING  DISTURBANCE  IN 

THE      NATURAL      STREAM      CONTINUUM 

(STOERUNG  DES  NATUERLICHEN  LAENGS- 

GRADIENTEN  EINES  BERGBACHES  DURCH 

FORELLENTEICHANLAGEN), 

Gesamthochschule  Essen  (Germany,  F.R.).  Lehr- 

stuhl  fuer  Hydrobiologie. 

V.  S.  Darschnik,  and  H.  Schumacher. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   110, 

No.  3,  p  409-439,  September  1987.  8  fig,  2  tab,  67 

ref. 

Descriptors:  'Aquaculture,  'Trout,  'Fish  farming, 
'Limnology,  'Water  pollution  sources,  Species 
composition,  Benthic  fauna,  Nutrients,  Organic 
matter,  Temperature,  Ponds. 

The  impact  of  fish  farms,  inserted  into  mountain 
streams,  was  investigated  by  quantitative  methods. 
The  fish  ponds  change  the  temperature  regime, 
increase  the  load  of  nutrients  and  organic  matter 
and,  consequently,  alter  the  benthic  zoocoenosis. 
The  species  composition  drastically  changes  from 
above  to  below  the  ponds;  the  functional  feeding 
groups  shift  from  a  shredder  and  grazer  dominated 
community  to  detritus  and  filter  feeders.  Thermal, 
trophic  and  saprobiological  status  as  well  as  the 
functional  feeding  groups  change  in  that  particular 
section  in  a  way  that  naturally  occurs  within  the 
longitudinal  (time  and  space  dependent)  stream 
continuum.  This  effect  can  therefore  be  described 
as  an  upstream  dislocation  of  downstream  parts  of 
the  natural  stream  continuum.  (Author's  abstract) 
W88-09756 


LIMNOLOGICAL  CHARACTERISTICS  OF 
THE  AREAS  OF  CAPTURE  OF  'MANJUBA' 
ANCHOVIELLA  LEPIDENTOSTOLE 

(FOWLER,  1911)  (OSTEICHTHYES,  ENGRAU- 
LIDAE),  IN  RIBEIRA  DE  IGUAPE  RIVER 
FROM  REGISTRO  (SP)  (CARACTERISTICAS 
LIMNOLOGICAS  DE  AREAS  DE  CAPTURA 
DE  MANJUBA  ANCHOVIELLA  LEPIDENTOS- 
TOLE (FOWLER,  1911)  (OSTEICHTHYES,  EN- 
GRAULIDAE),  NO  RIO  RIBEIRA  DE  IGUAPE, 
EM  REGISTRO  (SP)), 

Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Aqui- 
cultura. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09774 


Fisheries  Engineering — Group  81 

LIMNOLOGICAL  AND  CLIMATOLOGICAL 
STUDY  OF  PARQUE  ESTADUAL  DE  CAMPOS 
DO  JORDAO,  SP,  WITH  THE  INTENT  TO 
POPULATE  ITS  RIVERS  WITH  THE  RAIN- 
BOW TROUT,  SALMO  IRIDEUS  GIBBONS 
(ESTUDO  LIMNOLGICO  E  CLIMATICO  DA 
REGIAO  DO  PARQUE  ESTADUAL  DE 
CAMPOS  DO  JORDAO,  SP,  COM  VISTAS  AO 
POVOAMENTO  COM  TRUTA  ARCO-IRIS, 
SALMO  IRIDEUS  GIBBONS), 
Instituto  de  Pesca,  Santos  (Brazil).  Secao  de  Lim- 
nologia. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-09779 


EFFECT  OF  AN  OIL-CAKE  (BRASSICA  LATI- 
FOLIA)  PISCICIDE  ON  THE  PHYSICO-CHEM- 
ICAL AND  BIOLOGICAL  SPECTRUM  OF  WA- 
TERBODIES, 

Kalyani  Univ.  (India).  Dept.  of  Zoology. 
B.  B.  Jana,  A.  K.  Manna,  and  G.  Kundu. 
Limnologica  (Berlin)  LMNOA8,  Vol.  18,  No.  2,  p 
431-439,  December  1987.  4  fig,  1  tab,  8  ref. 

Descriptors:  'Piscicides,  'Fisheries,  'Fish  farming, 
'Pesticide  toxicity,  'Bicarbonates,  Chlorides, 
Phosphates,  Fish  ponds,  Nitrogen  compounds, 
Fertilizers,  Phytoplankton,  Zooplankton,  Mohua 
oil  cake. 

Application  of  an  organic  piscicide  (Brassica  latifo- 
lia)  at  a  dosage  of  2500  kg/ha  resulted  in  acidic  and 
anaerobic  conditions  within  16  h  to  4  days  in  both 
fish  ponds  and  outdoor  tanks.  The  mean  values  of 
bicarbonate,  total  hardness,  chloride,  phosphate 
and  different  forms  of  nitrogen  were  greatly  in- 
creased in  concentrations  in  treated  waters  com- 
pared to  normal  ones.  Both  phyto-  and  zooplank- 
tons  in  nursery  pond  and  phytoplankton  in  tanks 
were  sharply  decreased  in  numbers  after  day  3-5  of 
the  mohua  oil  cake  treatment;  a  sharp  peak  was 
noticed  after  week  2  of  treatment.  Among  the 
zooplankters,  copepods  were  most  susceptible  to 
the  toxicity  of  mohua  treatment,  while  rotifers  and 
Euglenophyta  were  highly  responsive  to  the  man- 
ural  effect  of  mohua  treatment.  (Author's  abstract) 
W88-09815 


ESTIMATING  THE  DAILY  PASSAGE  OF  JU- 
VENILE SALMONIDS  AT  MCNARY  DAM  ON 
THE  COLUMBIA  RIVER, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
A.  E.  Giorgi,  and  C.  W.  Sims. 
North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  7,  No.  2,  p  215-222,  Spring  1987.  5 
fig,  2  tab,  19  ref.  U.S.  Army  Corps  of  Engineers 
contracts  DACW57-83-F-0314,  DACW65-78-C- 
0051,  and  DACW68-78-C-0051. 

Descriptors:  'Fish  migration,  'Fish  passages, 
♦Dams,  Steelhead,  Salmon,  Smolt,  Bypass  system, 
Powerplants,  Fisheries,  Fish  management,  Colum- 
bia River,  Washington. 

The  U.S.  National  Marine  Fisheries  Service,  under 
contract  to  the  U.S.  Army  Corps  of  Engineers, 
monitored  the  seaward  migration  of  juvenile  sal- 
monids  through  the  Snake-Columbia  river  system 
from  1973  to  1983.  A  procedure  was  developed  for 
estimating  the  numbers  of  steelhead  Salmo  gaird- 
neri  and  yearling  chinook  salmon  Oncorhynchus 
tshawytscha  smolts  passing  McNary  Dam  each 
day  in  1982-1983.  The  method  utilized  the  fingerl- 
ing  collection  and.  bypass  system  contained  within 
the  powerhouse.  Freeze-branded  groups  of  smolts 
released  upstream  from  the  dam  were  used  to 
calibrate  the  efficiency  with  which  migrants  were 
collected  over  a  range  of  powerhouse  discharge 
levels.  Application  of  collection  efficiency  calibra- 
tion curves  enabled  researchers  and  fisheries  man- 
agers to  generate  daily  estimates  of  smolt  passage 
as  a  function  of  the  amount  of  water  discharged 
through  the  powerhouse  and  the  number  of  fish 
collected  in  the  bypass  system.  (Author's  abstract) 
W88-09816 


TROUT      PRODUCTION      AND      STANDING 
CROP   IN   COLORADO'S   SMALL   STREAMS, 
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AS  RELATED  TO  ENVIRONMENTAL  FEA- 
TURES, 

Colorado    Cooperative    Fishery    Research    Unit, 

Fort  Collins. 

D.  L.  Scarnecchia,  and  E.  P.  Bergersen. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  315-330,  Summer  1987. 

4  fig,  10  tab,  39  ref. 

Descriptors:  'Stream  fisheries,  'Aquatic  produc- 
tivity, 'Trout,  'Colorado,  'Fish  populations,  Bio- 
mass,  Water  properties,  Conductivity,  Alkalinity, 
Hardness,  Elevation,  Water  depth,  Aquatic  envi- 
ronment. Aquatic  habitats. 

Annual  production  of  trout  (Salvelinus  and  Salmo 
spp.)  in  10  small  northern  Colorado  streams  ranged 
from  1.5  to  18.4  g/sq  m  in  1979  and  1980.  Midsum- 
mer biomass  ranged  from  3.9  to  28.2  g/sq  m. 
Ratios  of  production  to  biomass  ranged  from  0.23 
to  0.95.  Fish  production  and  biomass  were  related 
inversely  to  elevation  and  directly  to  substrate 
diversity,  conductivity,  alkalinity,  and  water  hard- 
ness. Combinations  of  the  various  factors  explained 
much  of  the  variation  in  production:  elevation  and 
width:depth  ratio,  60%;  elevation  and  substrate 
diversity,  54%;  elevation,  substrate  diversity,  and 
percentage  of  zero-water-velocity  stations,  79%; 
and  elevation,  widfh:depth  ratio,  and  alkalinity, 
77%.  Similar  relationships  were  developed  for 
midsummer  biomass.  There  was  a  strong  correla- 
tion between  midsummer  biomass  and  annual  pro- 
duction as  well  as  between  annual  production  and 
the  density  of  fish  of  desirable  size  (152  mm  long 
or  longer)  in  each  stream.  Several  relationships  are 
proposed  from  these  data  sets  that  can  be  used  to 
predict  trout  production  in  small,  high-elevation 
streams.  Estimated  habitat  quality  indices  for  the 
11  sections  were  significantly  related  to  midsum- 
mer biomass  of  trout  in  1979  but  not  in  1980. 
(Author's  abstract) 
W88-09817 


Northeast  District  Headquarters. 

V.  L.  Paragamian,  and  M.  J.  Wiley. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  357-362,  Summer  1987. 

2  fig,  3  tab,  21  ref. 

Descriptors:  'Stream  fisheries,  'Bass,  'Fish  popu- 
lations, Growth,  Streamflow,  Fish  diets,  Maquo- 
keta  River,  Iowa. 

An  investigation  was  conducted  to  compare  instan- 
taneous growth  rates  (G)  of  age-1  through  -4 
smallmouth  bass  Micropterus  dolomieui  to  flow 
(Q)  in  the  Maquoketa  River,  Iowa.  The  study  site 
was  below  an  inactive  hydroelectric  dam.  Instanta- 
neous growth  rates  varied  primarily  as  a  function 
of  body  size.  Residual  variation  in  growth  had  a 
clear  unimodal  distribution  with  respect  to  Q  for 
age-1  fish.  The  relationship  between  G  and  Q  was 
best  described  by  logarithmic  transformation  of  the 
deviations  of  Q  from  optimum  flow.  Nonlinear 
regression  techniques  were  used  to  estimate  opti- 
mal values  of  Q;  the  optimum  was  10  cu  m/s  for 
age-1  fish.  No  clear  relationships  were  evident  for 
older  age-classes  (2-4)  examined  individually.  We 
suspect  that  deleterious  effects  on  the  invertebrate 
prey  (primarily  aquatic  insects)  of  young  small- 
mouth  bass  is  the  best  explanation  for  negative 
effects  on  growth  when  flow  deviates  from  opti- 
mal values.  Larger  (and  older)  smallmouth  bass 
have  a  more  varied  diet  and  larger  energy  reserves, 
and  were  apparently  less  affected  by  variations  in 
Q.  Average  flows  in  the  Maquoketa  River  during 
the  smallmouth  bass  growing  season  are  frequently 
<10  cu  m/s.  Smallmouth  bass  populations  in  this 
and  similar  rivers  would  benefit  greatly  if  human 
activities  did  not  further  reduce  flows.  (Author's 
abstract) 
W88-09821 


TEST  OF  WEIGHTED  USABLE  AREA  ESTI- 
MATES DERIVED  FROM  A  PHABSIM 
MODEL  FOR  INSTREAM  FLOW  STUDIES  ON 
TROUT  STREAMS, 

Wyoming  Game  and  Fish  Dept.,  Cheyenne. 

For   primary   bibliographic   entry   see   Field   6D. 
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EFFECTS  OF  RIPRAP  BANK  REINFORCE- 
MENT ON  JUVENILE  SALMONIDS  IN  FOUR 
WESTERN  WASHINGTON  STREAMS, 

Fish  and  Wildlife  Service,  Olympia,  WA.  Fisheries 

Assistance  Office. 

E.  E.  Knudsen,  and  S.  J.  Dilley. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  351-356,  Summer  1987. 

1  fig,  3  tab,  15  ref. 

Descriptors:  'Stream  fisheries,  'Salmon,  'Trout, 
•Bank  protection,  'Flood  control,  Erosion  control, 
Riprap,  Washington. 

Summer  and  fall  juvenile  salmonid  populations  in 
five  pairs  of  stream  sections  were  estimated  shortly 
before  and  after  construction  of  flood  and  erosion 
control  projects.  All  five  projects  included  bank 
reinforcement  with  rock  riprap  and  three  included 
streambed  alterations.  Juvenile  coho  salmon  On- 
corhynchus  kisutch,  juvenile  steelhead  Salmo 
gairdneri,  and  cutthroat  trout  Salmo  clarki  were 
apparently  adversely  affected  by  construction  in 
the  three  smaller,  and  most  severely  altered,  stream 
sections.  Numbers  of  juvenile  coho  salmon  and 
young-of-the-year  trout  were  reduced  somewhat, 
but  those  of  yearling  steelhead  and  cutthroat  trout 
apparently  increased,  in  the  two  newly  riprapped 
sections  of  larger  streams.  Negative  short-term  ef- 
fects of  construction  appeared  to  increase  with 
severity  of  habitat  alteration,  to  decrease  with  in- 
crease in  stream  size,  and  to  decrease  with  increas- 
ing fish  size.  (Author's  abstract) 
W88-09820 

EFFECTS  OF  VARIABLE  STREAMFLOWS  ON 
GROWTH  OF  SMALLMOUTH  BASS  IN  THE 
MAQUOKETA  RIVER,  IOWA, 

Iowa    Dept.    of  Natural    Resources,    Manchester. 


USE  OF  ZOOPLANKTON  SIZE  TO  ASSESS 
THE  COMMUNITY  STRUCTURE  OF  FISH 
POPULATIONS  IN  FRESHWATER  LAKES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

E.  L.  Mills,  and  D.  M.  Green. 
North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  7,  No.  3,  p  369-378,  Summer  1987. 
6  fig,  3  tab,  26  ref. 

Descriptors:  'Lake  fisheries,  'Limnology,  'Fish 
populations,  Zooplankton,  Predator-prey  balance, 
New  York. 

The  relationship  between  mean  size  of  zooplankton 
and  fish  community  structure  was  examined  in  35 
New  York  lakes.  The  study  lakes  contained  fish 
populations  dominated  by  percids,  centrarchids,  or 
both,,  and  were  categorized  based  on  fish  species 
composition  and  the  ratio  of  predators  to  panfish. 
An  increase  in  the  predator-to-panfish  ratio  was 
matched  by  an  increase  in  zooplankton  size,  indi- 
cating that  zooplankton  size  represents  a  suitable 
index  of  predator-prey  balance.  Mean  zooplankton 
size  also  decreased  as  the  abundance  of  age-0  fish 
increased  and  increased  when  the  predatonpanfish 
ratio  increased  after  a  successful  introduction  of 
piscivores.  To  assess  fish  community  structure 
from  mean  size  of  crustacean  zooplankton,  it  is 
recommended  that  sampling  for  zooplankton  be 
done  once  in  the  spring  and  once  in  midsummer. 
(Author's  abstract) 
W88-09822 


ing  entrainment  of  larval  bay  anchovies  Anchoa 
mitchilli  and  naked  gobies  Gobiosoma  bosci 
through  screens  with  slot  sizes  of  1,  2,  and  3  mm 
and  through  an  unscreened  intake.  The  degree  of 
exclusion  by  the  screens  increased  with  fish  size. 
Fish  <  5  mm  long  were  not  excluded  by  any  of  the 
screens.  In  contrast,  >  80%  of  larger  ichthyoplank- 
ton  were  excluded  by  all  screens.  Virtually  no 
ichthyoplankton  >  10  mm  were  entrained  through 
the  1-mm  screen  even  when  fish  of  this  size  were 
abundant  and  were  entrained  through  the  un- 
screened intake.  The  2-mm  and  3-mm-slot  screens 
were  not  as  effective  at  excluding  ichthyoplankton 
as  the  1-mm  screen,  but  the  effect  of  slot  size  on 
exclusion  efficiency  was  small  relative  to  the  effect 
of  fish  size.  These  results  suggest  that  entrainment 
through  water  intake  structures  can  be  successfully 
reduced  by  wedge-wire  screens  if  the  larval  fish  at 
risk  exceed  5  mm  in  length.  (Author's  abstract) 
W88-09823 


INFLUENCE  OF  HYDRILLA  ON  HARVEST- 
ABLE  SPORT-FISH  POPULATIONS,  ANGLER 
USE,  AND  ANGLER  EXPENDITURES  AT 
ORANGE  LAKE,  FLORIDA, 

Florida  Univ.,  Gainesville.  Dept.  of  Fisheries  and 

Aquaculture. 

D.  E.  Colle,  J.  V.  Shireman,  W.  T.  Haller,  J.  C. 

Joyce,  and  D.  E.  Canfield. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  410-417,  Summer  1987. 

2   fig,    3    tab,    18   ref.    Environmental    Protection 

Agency  grant  R-805497. 

Descriptors:  'Sport  fishing,  'Aquatic  weeds, 
'Aquatic  weed  control,  'Fish  populations,  Bass, 
Crappie,  Bluegill,  Sunfish,  Economic  aspects, 
Orange  Lake,  Florida. 

An  infestation  of  hydrilla  (Hydrilla  verticillata) 
caused  an  85%  reduction  in  angler  effort  at  Orange 
Lake,  Florida,  in  1977  when  plant  coverage  ex- 
ceeded 80%  of  the  lake.  Nonlocal  anglers  were 
only  3%  of  the  total  number  of  anglers  fishing  the 
lake  in  1977  but  were  37%  of  the  anglers  during 
1978  and  1979,  when  hydrilla  coverage  was 
<19%.  Although  angler  use  of  Orange  Lake  was 
greatly  reduced  during  the  peak  1977  hydrilla  in- 
festation, the  number  of  fish  caught  per  hour 
during  1977  was  equivalent  to  or  greater  than  that 
of  all  study  years  for  all  species  of  sport  fish.  The 
almost  complete  plant  coverage  did  not  lower  the 
population  of  harvestable  largemouth  bass  Microp- 
terus salmoides  or  black  crappie  Pomoxis  nigroma- 
culatus.  Numbers  of  harvestable  bluegill  Lepomis 
macrochirus  and  redear  sunfish  Lepomis  microlo- 
phus  were,  however,  negatively  correlated  with 
hydrilla  coverage.  Reduction  in  angling  caused  a 
90%  loss  in  revenue  from  the  Orange  Lake  sporl 
fishery  that  is  valued  at  approximately  $1  millior 
(U.S.)  annually.  Benefit:cost  (B:C)  ratios  of  sport 
fishing  expenditures  to  aquatic  plant  control  cost! 
during  the  2  years  in  which  there  were  no  majoi 
aquatic  problems  were  estimated  to  be  300:1  anc 
69:1.  The  B:C  ratio  decreased  to  1:1  when  hydnlli 
severely  limited  access  to  the  lake.  Excessiv< 
growth  of  hydrilla,  which  limited  access  to  Orang< 
Lake,  tripled  the  aquatic  plant  control  costs.  Thesi 
data  are  offered  as  an  economic  case  for  the  con 
trol  of  nuisance  aquatic  vegetation  because  thi 
total  economic  benefits  far  exceeded  the  cost  o 
aquatic  plant  control.  (Author's  abstract) 
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REDUCTIONS  IN  ICHTHYOPLANKTON  EN- 
TRAINMENT WITH  FINE-MESH,  WEDGE- 
WIRE  SCREENS, 

Versar,  Inc.,  Columbia,  MD. 

S.  B.  Weisberg,  W.  H.  Burton,  F.  Jacobs,  and  E. 

A.  Ross. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  7,  No.  3,  p  386-393,  Summer  1987. 

2  fig,  3  tab,  24  ref. 

Descriptors:  'Fish  management,  'Entrainment, 
•Screens,  'Intakes,  'Electric  powerplants,  Ichth- 
yoplankton, Anchovy,  Carp,  Goby,  Powerplants. 

The  exclusion  efficiency  of  cylindrical  wedge-wire 
screens  was  investigated  at  the  Chalk  Point  Stream 
Electric  Station  in  Aquasco,  Maryland,  by  measur- 


CORRELATIONS  OF  REGULATED  LAK1 
LEVELS  AND  CLIMATIC  FACTORS  WITf 
ABUNDANCE  OF  YOUNG-OF-THE-YEA 
WALLEYE  AND  YELLOW  PERCH  IN  FOUI 
LAKES  IN  VOYAGEURS  NATIONAL  PARK 
Voyageurs  National  Park,  International  Falls,  MN 
L.  W.  Kallemeyn. 

North  American  Journal  of  Fisheries  Managemer 
NAJMDP,  Vol.  7,  No.  4,  p  513-521,  Fall  1987. 
fig,  2  tab,  23  ref. 

Descriptors:  'Lake  fisheries,  'Fish  population: 
'Fish  management,  'Water  management,  Wate 
level  fluctuations,  Walleye,  Perch,  Water  leve 
Climate,    Water    temperature.    Air    temperatun 
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Wind    velocity,    Spawning,    Voyageurs    National 
Park,  Minnesota. 

The  relationships  between  year-class  strengths  of 
walleye  Stizostedion  vitreum  and  yellow  perch 
Perca  flavescens,  as  determined  from  seine  catches 
of  young  of  the  year,  and  regulated  lake  levels,  air 
and  water  temperatures,  and  wind  velocities 
during  the  spawning  period  of  both  species  were 
studied  in  4  lakes  in  Voyageurs  National  Park, 
Minnesota,  from  1981  through  1985.  Significant 
positive  correlations  were  found  between  lake 
level  and  walleye  year-class  strength  in  3  of  the  4 
lakes  sampled.  The  correlation  between  lake  level 
and  yellow  perch  year-class  strength,  while  gener- 
ally positive,  was  significant  in  only  one  lake. 
Significant  positive  correlations  were  also  found 
between  thermal  conditions  during  the  30-d  period 
following  ice-out  and  year-class  strengths  of  wal- 
leye and  yellow  perch;  the  strongest  year  classes  of 
both  species  were  produced  in  years  with  higher, 
more  stable  temperatures.  An  alternative  water 
management  scheme  is  proposed  that  may  enhance 
walleye  and  yellow  perch  reproductive  success  by 
providing  higher  lake  levels  earlier  in  the  spring. 
(Author's  abstract) 
W88-09825 


EFFECTS  OF  STOCKING  HYBRID  STRIPED 
BASS  IN  SPRING  LAKE,  ILLINOIS, 

Western  Illinois  Univ.,  Macomb.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
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MIGRATION  OF  LANDLOCKED  ATLANTIC 
SALMON  SMOLTS  AND  EFFECTIVENESS  OF 
A  FISH  BYPASS  STRUCTURE  AT  A  SMALL- 
SCALE  HYDROELECTRIC  FACILITY, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

D.  C.  Nettles,  and  S.  P.  Gloss. 
North  American  Journal  of  Fisheries  Management 
NAJMDP,  Vol.  7,  No.  4,  p  562-568,  Fall  1987.  3 
fig,  2  tab,   21   ref.   U.S.   Department   of  Energy 
agreement  DE-AI05-840R21416. 

Descriptors:  *Fish  management,  *Fish  migration, 
•Trash  racks,  *Bypass  channels,  "Hydroelectric 
plants,  'Telemetry,  Dams,  Radiotelemetry,  Water 
temperature,  Salmon  smolt,  Spillways,  Penstocks, 
River  flow,  Boquet  River,  New  York. 

Downstream  movements  by  smolts  of  Atlantic 
salmon  Salmo  salar  were  monitored  with  radiotele- 
metry to  assess  the  effectiveness  of  an  angled  trash 
rack  and  fish  bypass  structure  at  a  small  hydroelec- 
tric dam  on  the  Boquet  River,  New  York.  Teleme- 
try of  170  Atlantic  salmon  smolts  and  visual  obser- 
vations of  stocked  smolts  were  used  to  determine 
aspects  of  migration  behavior.  Smolts  began  mass 
migrations  after  river  temperatures  reached  or  ex- 
ceeded 10  C.  Many  radio-tagged  smolts  interrupt- 
ed movements  upon  reaching  ponded  waters  or  the 
dam.  River  flow  did  not  affect  the  frequency  of 
migratory  movements,  dam  passages,  or  rate  of 
movement  (P>0.05).  Migrations  lasted  approxi- 
mately 30  d.  Passages  at  the  dam  occurred  primari- 
ly at  night  (61%);  diurnal  passages  (17%)  and 
crepuscular  passages  (17%)  were  of  secondary  im- 
portance, and  timing  of  5%  of  the  passages  was 
undetermined.  All  passages  were  through  the 
bypass  or  over  the  spillway  when  angled  trash 
racks  were  in  place.  Six  passages  occurred  when 
trash  racks  perpendicular  to  the  penstock  were  in 
place;  three  of  these  were  penstock  passages.  The 
angled  trash  rack  and  bypass  structure  significantly 
reduced  entrainment  through  the  penstock  and  tur- 
bine (P<0.05).  (Author's  abstract) 
W88-09827 


EFFECTS  OF  HYDROELECTRIC  DEVELOP- 
MENT AND  FISHERIES  ENHANCEMENT  ON 
SPRING  AND  SUMMER  CHINOOK  SALMON 
AND  STEELHEAD  IN  THE  COLUMBIA  RIVER 
BASIN, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
H.  L.  Raymond. 
North  American  Journal  of  Fisheries  Management 


NAJMDP,  Vol.  8,  No.  1,  p  1-24,  Winter  1988.  6 
fig,  7  tab,  49  ref. 

Descriptors:  *Fish  migration,  *Fish  passages,  •Co- 
lumbia River,  *Snake  River,  *Dams,  •Hydroelec- 
tric plants,  Salmon,  Steelhead,  Smolt,  Reservoirs, 
Bypass  channels,  Spillways,  Fisheries,  Fish  man- 
agement, Fish  populations,  Water  temperature, 
Mortality,  Animal  diseases,  Bacterial  infection, 
Kidneys. 

Trends  in  abundance  of  spring  and  summer  Chi- 
nook salmon  Oncorhynchus  tshawytscha  and  steel- 
head  Salmo  gairdneri  returning  to  the  Snake  River 
and  the  mid-Columbia  River  above  Priest  Rapids 
Dam  were  determined  by  analyzing  the  percentage 
of  adults  returning  from  the  smolt  out-migrations 
of  1962-84.  Runs  declined  as  a  result  of  hydroelec- 
tric development  of  the  river;  the  main  cause  for 
the  decline  was  the  mortality  of  juveniles  migrat- 
ing downstream  through  as  many  as  9  dams  and 
impoundments  en  route  to  the  ocean.  Mid-Colum- 
bia River  summer  chinook  salmon  runs  experi- 
enced the  greatest  decline  because  of  higher  mor- 
talities incurred  during  their  migration  to  sea  as 
subyearlings  in  July  and  August.  Mortality  was 
lower  for  remaining  races  of  fish  that  migrate  to 
the  sea  as  yearlings  in  the  spring  during  higher 
river  flows,  more  spill  at  dams,  and  cooler  water 
temperatures.  Enhancement  measures  to  offset 
dam-related  mortality  of  smolts  began  in  1970  on 
the  Snake  River  and  in  1975  on  the  mid-Columbia 
River.  These  measures  included  increased  numbers 
of  smolts  released  from  hatcheries,  spillway  deflec- 
tors to  reduce  dissolved  gas  saturation,  fingerling 
bypasses  at  dams,  transportation  of  smolts  around 
dams,  supplemental  river  flows  to  minimize  delay 
for  smolts  passing  through  reservoirs,  and  supple- 
mental spill  at  dams  to  minimize  turbine  mortality 
of  smolts  at  dams  without  fingerling  bypasses. 
These  actions  have  reversed  the  decline  of  steel- 
head  but  not  of  salmon.  Enhancement  has  im- 
proved the  rate  of  return  of  wild  spring  chinook 
salmon,  but  wild  fish  contribution  is  minimal  at  this 
time  because  stocks  were  reduced  by  earlier  hy- 
droelectric development.  Runs  are  mostly  of 
hatchery  origin  and  have  not  responded  well  to 
enhancement.  Mortality  of  hatchery  fish  may  be 
due  to  activation  of  bacterial  kidney  disease  by 
stresses  encountered  during  downriver  migrations, 
transportation,  or  subsequent  transition  into  sea- 
water.  (Author's  abstract) 
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Fisheries  Engineering — Group  81 

EFFECTS  OF  VARIATION  IN  FLOW  ON  DIS- 
TRIBUTION OF  NORTHERN  SQUAWFISH  IN 
THE  COLUMBIA  RIVER  BELOW  MCNARY 
DAM, 

Fish   and   Wildlife   Service,   Cook,   WA.   Willard 

Field  Station. 

M.  P.  Faler,  L.  M.  Miller,  and  K.  I.  Welke. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  1,  p  30-35,  Winter  1988.  6 

fig,  2  tab,  8  ref.  Bonneville  Power  Administration 

contracts     DI-AI79-82BP34796     and     DE-AI79- 

84BP35097. 

Descriptors:  *Fish  migration,  *Fish  passages,  •Hy- 
droelectric plants,  *Dams,  *Flow  velocity, 
•Bypass  channels,  Squawfish,  Salmon,  Spillways, 
Telemetry,  Mortality,  Fisheries,  Fish  management, 
Predation,  Columbia  River. 

The  movements  of  23  northern  squawfish  Ptycho- 
cheilus  oregonensis  were  monitored  by  radiotele- 
metry below  a  Columbia  River  hydroelectric  dam 
during  the  out-migration  of  juvenile  anadromous 
salmonids  in  1984  and  1985.  The  work  was  done  as 
part  of  a  study  to  relate  predator  abundances  and 
distribution  to  juvenile  salmonid  mortalities  associ- 
ated with  dams.  Northern  squawfish  remained  in 
protected  shoreline  areas  in  spring  and  early 
summer,  when  discharge  rates  were  high,  but 
moved  close  to  the  dam  and  the  juvenile  bypass 
outflow  area  in  mid  to  late  summer,  when  dis- 
charge rates  were  low.  Trends  in  fish  movements 
were  similar  during  abrupt  changes  in  discharge 
rate.  During  short-term  closures  of  the  spillway, 
when  flow  patterns  were  abruptly  changed,  4  of  5 
fish  moved  out  of  protected  areas  and  into  the 
main  river  channel.  Surface  water  velocities  at  81 
locations  occupied  by  radio-tagged  fish  in  June  to 
August  1985  ranged  from  0  to  70  cm/s  (mean,  24.5 
cm/s).  No  preference  within  this  range  was  evi- 
dent, but  the  fish  seemingly  avoided  areas  of  high 
current  velocity,  because  they  did  not  move  into  a 
substantial  portion  of  the  tailrace  where  water 
velocities  exceeded  100  cm/s.  Modification  of 
structures  to  maintain  high  water  velocities  around 
bypass  outflow  areas  should  reduce  potential  pre- 
dation on  juvenile  salmonids  by  northern  squaw- 
fish. (Author's  abstract) 
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SUSCEPTIBILITY  OF  CHINOOK  SALMON  TO 
BYPASS  SYSTEMS  AT  HYDROELECTRIC 
DAMS, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

A.  E.  Giorgi,  G.  A.  Swan,  W.  S.  Zaugg,  T.  Coley, 

and  T.  Y.  Barila. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  1,  p  25-29,  Winter  1988.  2 

fig,  1  tab,  15  ref. 

Descriptors:  *Fish  migration,  *Fish  passages, 
•Dams,  *Hydroelectric  plants,  *Bypass  channels, 
Salmon,  Steelhead,  Smolt,  Screens,  Gills,  En- 
zymes, Snake  River,  Fisheries,  Fish  management, 
Fish  physiology,  Columbia  River. 

Several  hydroelectric  dams  in  the  Snake-Columbia 
river  system  are  equipped  with  submersible  travel- 
ing screens  that  project  into  the  turbine  intakes. 
The  screens  are  designed  to  divert  juvenile  migrant 
Pacific  salmon  Oncorhynchus  spp.  and  steelhead 
Salmo  gairdneri  from  the  intake  upward  into 
gatewells  and  the  adjoining  central  bypass  system. 
Assays  of  gill  Na,K-ATPase  were  performed  on 
yearling  chinook  salmon  O.  tshawytscha  collected 
during  routine  fish  guidance  efficiency  tests  in  1985 
and  1986.  On  three  of  the  four  sampling  dates, 
Na,K-ATPase  levels  were  significantly  higher  in 
fish  guided  into  the  gatewell  than  in  those  not 
guided.  These  data  suggest  a  relationship  between 
the  physiological  status  of  smolting  yearling  chi- 
nook salmon  and  their  susceptibility  to  guidance  by 
traveling  screens.  Assessments  of  salmonid  out- 
migrations  may  be  biased  if  they  are  based  on 
samples  from  traveling  guidance  systems.  (Au- 
thor's abstract) 
W88-09829 


USE  OF  GABION  WEIRS  TO  IMPROVE 
SPAWNING  HABITAT  FOR  PINK  SALMON  IN 
A  SMALL  LOGGED  WATERSHED, 

Poulin   (V.A.)   and   Associates   Ltd.,   Vancouver 

(British  Columbia). 

H.  D.  Klassen,  and  T.  G.  Northcote. 

North  American  Journal  of  Fisheries  Management 

NAJMDP,  Vol.  8,  No.  1,  p  36-44,  Winter  1988.  3 

fig,  5  tab,  24  ref. 

Descriptors:  *Fisheries,  *Fish  management, 
•Spawning,  •Gabions,  *Weirs,  Salmon,  Dissolved 
oxygen,  Fish  egg  survival,  Streams,  Gravel. 

Tandem  V-shaped  gabion  weirs  for  improving 
spawning  habitat  for  Pacific  salmon  Oncorhynchus 
spp.  were  installed  to  replace  large  organic  debris 
at  three  sites  in  Sachs  Creek,  Queen  Charlotte 
Islands,  British  Columbia.  Intragravel  conditions 
were  compared  between  three  gabion  weir  pairs 
and  six  nearby  reference  sites.  Survival  of  eggs  of 
pink  salmon  O.  gorbuscha  was  compared  between 
one  gabion  pair  and  two  reference  sites.  The  im- 
provement in  intragravel  dissolved  oxygen  depres- 
sion (surface-intragravel  concentrations)  after 
gabion  installation  (a  decrease  from  5.4  mg/L 
before  to  2.5  mg/L  after  installation)  was  signifi- 
cant (P<0.05)  when  compared  to  changes  found  at 
nearby  reference  sites.  Intragravel  permeability 
also  improved  significantly  (P<0.05)  after  gabion 
installation  in  the  low-gradient  (1%)  reaches  of 
Sachs  Creek  (from  870  cm/h  before  to  2,400  cm/h 
after  installation).  Pink  salmon  egg  survival  calcu- 
lated by  two  indices  at  one  gabion  site  in  its  first 
year  of  operation  did  not  differ  significantly 
(P>0.05)  from  survival  at  two  nearby  reference 
sites.  Gabions  appear  to  be  useful  tools  for  the 
restoration  of  damaged  streams.  (Author's  abstract) 
W88-09831 
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DESIGN  AND  OPERATION  OF  ANGLED- 
SCREEN  INTAKE, 

New  England  Power  Co.,  Westborough,  MA. 
M.  R.  Anderson,  J.  A.  DiVito,  and  Y.  G.  Mussalli. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114.  No.  6,  p  598-615,  June   1988.    17  fig,   5  ref. 

Descriptors:  *Fish  passages,  "Intakes,  "Angled- 
screen  intakes,  *Fish  handling  facilities,  "Screens, 
•Design  standards,  *Design  criteria,  Thermal  pow- 
erplants,  Performance  evaluation,  Ecological  ef- 
fects, Maintenance,  Larvae,  Fish  guiding,  Brayton 
Point,  Massachusetts,  Costs. 

A  new  angled-screen  intake  was  constructed  in 
1984  at  the  Brayton  Point  Generating  Station  Unit 
4  to  protect  fish  and  larvae  and  to  allow  the  use  of 
a  once-through  cooling  system.  The  intake  features 
low  approach  velocity,  1-mm  fine-mesh  screens, 
flush  angled  screens  with  fish  buckets,  and  low- 
pressure  sprays.  The  installation  of  the  angled- 
screen  structure  has  proven  to  be  an  economical 
option  for  operation  of  Unit  4  at  Brayton  Point 
Station  in  an  open-cycle  mode,  while  providing 
maximum  protection  for  marine  organisms.  This 
protection  has  been  accomplished  by  modifying 
standard  intake  traveling  screen  and  arranging 
them  to  suit  fish  swimming  patterns  while  adding 
fish  pumps  for  the  bypassing  of  fish  and  provisions 
for  impingement  release  of  nonguiding  species. 
(Alexander-PTT) 
W88-09850 


EFFECTIVENESS  OF  ANGLED-SCREEN 
INTAKE  SYSTEM, 

Environmental  Services,  Easton,  CT. 

S.  J.  Edwards,  J.  Dembeck,  T.  E.  Pease,  M.  J. 

Skelly,  and  D.  Rengert. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  6,  p  626-640,  June  1988.  4  fig,  5  tab,  10 

ref. 

Descriptors:  *Fish  passages,  "Screens,  "Thermal 
powerplants,  "Fish  guiding,  "Intakes,  "Design  cri- 
teria, "Fish  handling  facilities,  Performance  eval- 
uation, Ecological  effects,  Seasonal  variation, 
Traveling  screens,  Maintenance,  Survival,  Lake 
Ontario,  New  York,  Pumps. 

The  Unit  6  intake  system  at  Niagara  Mohawk 
Power  Corporation's  Oswego  Steam  Station  Unit  6 
is  designed  to  mitigate  periodic  losses  of  lake  On- 
tario fish  by  bypassing  and  returning  to  the  lake 
those  fish  that  enter  the  offshore  intake.  Fish  are 
diverted  along  four  traveling  water  screens  in- 
stalled in  a  chevron  arrangement  angled  with  re- 
spect to  the  flow.  Jet  pumps  provide  bypass  flow 
necessary  for  fish  return  to  the  lake.  Three  years  of 
information  on  the  operational  and  biological  ef- 
fectiveness of  the  angled-screen  fish  diversion 
system  are  presented  and  discussed.  System  com- 
ponents are  discussed  in  terms  of  maintenance  re- 
quirements and  operation  relative  to  an  adjacent 
conventional  intake  system  (Unit  5).  Hydraulic 
measurements  are  also  presented.  Biological  effec- 
tiveness of  this  system  is  compared  with  that  of  a 
once-through  system  with  conventional  vertical 
traveling  screens.  Evaluation  of  fish  survival  up  to 
96  hr  after  diversion  indicates  seasonal  and  species- 
specific  survival.  (Author's  abstract) 
W88-09852 


BIOLOGICAL  EVALUATION  OF  ANGLED- 
SCREEN  TEST  FACILITY, 

Lawler,    Matusky    and    Skelly    Engineers,    Pearl 

River,  NY. 

J  A   Matousek,  T.  E.  Pease,  J.  G.  Holsapple,  and 

R.  C.  Roberts. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

1 14,  No.  6,  p  641-650,  June  1988.  1  fig,  3  tab,  6  ref. 

Descriptors:  "Fish  guides,  "Fish  handling  facilities, 
"Fish  passages,  "Screens,  "Intakes,  "Hydroelectric 
plants,  "Design  criteria,  Entrainment,  Mainte- 
nance, Plankton,  Fry,  Larvae,  Hudson  River  Estu- 
ary, Performance  evaluation,  Survival. 

A  three-year  study  sponsored  by  the  Empire  State 
Electric  Energy  Research  Corporation  was  con- 
ducted to  determine  the  diversion  efficiency  and 
survival   of  adult   and   larval    fish   at   a   full-scale 


angled  screen  demonstration  facility  located  on  the 
Hudson  River  estuary.  A  total  of  59,309  fish  were 
collected  during  the  three-year  study,  99.4%  from 
the  diversion  Row.  Initial  survival  was  90.2%. 
Extended  survival  following  a  96-hr  observation 
period  was  35.3%.  The  angled-screen  system  effi- 
ciency was  31.6%,  increasing  to  84.3%  when  cor- 
rected for  collection  and  handling  mortality.  Ichth- 
yoplankton  (yolk-sac,  post-yolk-sac,  and  juvenille 
stages)  diversion  efficiency  of  16.3%  was  inversely 
related  to  angled  screen  approach  velocity  and 
directly  related  to  the  size  of  the  organism. 
Angled-screen  system  efficiency  for  ichthyoplank- 
ton  was  1.7%.  The  angled-screen  was  judged  to  be 
successful  for  mitigating  fish  impingement.  Ichth- 
yoplankton  study  results  indicate  low  diversion 
and  high  mortality,  suggesting  that  angled  screens 
are  not  effective  for  mitigating  entrainment.  (Au- 
thor's abstract) 
W88-09853 


HYDRO-POWER  INTAKE  DESIGN  CONSID- 
ERATIONS, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

P.  L.  Johnson. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  6,  p  651-661,  June  1988.  3  fig,  33  ref. 

Descriptors:  "Fish  passages,  "Penstocks,  "Intakes, 
"Design  criteria,  "Design  standards,  "Hydroelec- 
tric plants,  Performance  evaluation,  Gates,  Trash 
racks,  Survival,  Maintenance,  Hydraulic  loss,  Fish 
guiding,  Fish  handling  facilities,  Ice,  Sediment 
control. 

This  paper  presents  a  brief  overview  of  factors  to 
be  considered  in  the  design  of  hydropower  pen- 
stock intakes.  The  paper  notes  areas  of  design 
concern  including  hydraulic  losses,  size  and  com- 
plexity of  the  intake  within  the  associated  gates 
and  accessory  equipment,  the  potential  for  air- 
entraining  vortex  formation,  release  water  quality 
control  through  selective  withdrawal,  gate  design, 
stoplog  design,  trashrack  design,  fish  diversion  and 
passage,  ice  control  and  exclusion,  and  sediment 
control  and  exclusion.  Alternative  design  ap- 
proaches with  recommended  design  criteria  are 
given.  Specific  examples  that  illustrate  successful 
and  unsuccessful  designs  are  discussed  and  refer- 
enced. Specific  concerns  or  deviations  associated 
with  high  head,  and  pumped  storage  intakes  are 
noted.  It  is  intended  that  through  use  of  th  initial 
guidance  given  by  this  paper  and  the  more  detailed 
investigations  generated,  an  appropriate,  well-con- 
ceived intake  design  can  be  achieved.  (Author's 
abstract) 
W88-09854 


ASSESSMENT  OF  DEVELOPMENTAL  NEEDS 
FOR  ADVANCED  INTAKE  TECHNOLOGIES, 

Stone  and   Webster   Engineering  Corp.,   Boston, 

MA. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-09856 
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AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(MINNESOTA  WATER  RESOURCES  RE- 
SEARCH CENTER). 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  164751/ 
AS.  Price  codes:  A04  in  paper  copy;  A01  in  micro- 
fiche. Report  No.  G1025-01,  August  1986.  62  p. 
Contract  No.  14-08-0001-G1233-01.  Project  No. 
USGSG1233-01. 

Descriptors:  "Water  Research  Institutes,  "Re- 
search, "Information  transfer,  "Training,  "Minne- 
sota,  Water  quality,  Groundwater,  Groundwater 


contamination,   Wetlands,   Wastewater   treatment 
Lake  hydrology,  Waste  management. 

This  report  summarizes  activities  of  the  Universit; 
of  Minnesota  Water  Resources  Research  Cente 
for  fiscal  year  1986,  covering  the  period  July  1 
1986  through  June  30,  1987.  The  report  describe 
the  Center's  information  transfer  and  coordinatioi 
activities,  its  involvement  in  training  water  re 
sources  scientists  and  engineers  and  results  of  re 
search  projects  sponsored  by  the  Center.  Durinj 
this  period,  the  Center  funded  seven  project 
through  its  federal  grant  program.  Three  project 
that  received  federal  funds  in  previous  years  wen 
completed  during  the  year  but  did  not  receive  F} 
87  funds.  In  addition,  the  Center  sponsored  om 
project  out  of  its  internal  funds  and  coordinated 
large  project  funded  from  state  sources.  Thi 
Center  cosponsored  a  workshop  on  waste  manage 
ment  in  Minnesota  and  published  several  technica 
and  public  information  reports,  along  with  a  quar 
terly  newsletter.  (USGS) 
W88-10000 


FISCAL  YEAR  1986  PROGRAM  REPORT  (IL 
LINOIS  WATER  RESOURCES  CENTER), 

Illinois  Univ.,  Urbana.  Water  Resources  Center 
G.  F.  Stout. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161,  as  PB88-164454, 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro 
fiche.  Annual  Report  No.  22,  Report  No.  G1223 
01,  August  1987.  23  p.  Contract  No.  14-08-0001 
G1223.  Project  No.  USGS  G1223-01. 

Descriptors:  "Water  Resources  Institutes,  "Illinois 
"Research,  "Training,  "Information  transfer,  Pesti 
cides,  Agricultural  runoff,  Water  pollution  control 
Risks,  Genotoxins,  Flood  forecasting,  Reservoi 
operations,  Nutrient  loss,  Groundwater,  Fertiliz 
ers,  Water  table. 

The  Water  Resources  Center  selects  projects  fo 
funding  on  the  basis  of  scientific  merit  and  rel 
evance  to  the  total  water  program  of  Illinois.  Ii 
FY  1986,  one  project  studied  ways  to  control  thi 
runoff  of  pesticides  from  cropland.  Anothe 
project  is  developing  a  risk  assessment  model  fo 
direct-acting  genotoxins.  The  incorporation  of  un 
certainty  into  real-time  flood  forecasting  method 
ology  was  completed  as  a  part  of  a  doctoral  disser 
tation.  A  second  doctoral  project  was  complete( 
on  the  reliability  of  reservoir  operation  under  hy 
drologic  uncertainty  and  published  as  Researcl 
Report  No.  207.  The  fifth  study  involved  an  eval 
uation  of  the  nutrient  loss  to  groundwater  unde 
fertilized  row  crops  with  a  controlled  water  table 
In  addition  State  funds  were  used  to  support  fivi 
additional  projects.  These  dealt  with  an  analysis  o 
lake  water  quality  improvement  by  paying  farmer 
to  abate  nonpoint-source  pollution,  the  develop 
ment  of  an  algal  aquatic  environmental  monitor  fo 
detecting  direct-acting  and  plant-activated  geno 
toxins  and  carcinogens  in  lakes  and  streams,  in-siti 
bioreclamation  of  contaminated  groundwater 
solar-driven  catalytic  oxidation  of  dilute  organii 
compounds  in  groundwater,  and  factors  affectinj 
the  microbial  clogging  of  soils  associated  witl 
water  recharge.  (USGS) 
W88-10002 


FISCAL  YEAR  1986  PROGRAM  REPOR1 
(FLORIDA  WATER  RESOURCES  RESEARCJ 
CENTER), 

Florida  Univ.,  Gainesville.  Water  Resources  Re 
search  Center. 
P.  Heaney. 

Available  from  the  National  Technical  Informatioi 
Service,  Springfield,  VA  22161,  as  PB88-164462, 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro 
fiche.  Program  Report  G1218-01,  September  1986 
22  p,  13  ref.  Contract  No.  14-08-0001-G1218 
Project  No.  USGS  G 121 8-01. 

Descriptors:  "Research,  "Information  transfei 
"Training,  "Florida,  "Water  Resources  Institutes 
Stormwater  models,  Flood  hazards,  Water  quality 
Model  studies,  Computer  models. 
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The  1986  Annual  Center  Report  for  Florida  de- 
scribes current  water  problems  and  issues  of  Flori- 
da. Also,  it  contains  synopses  of  the  following 
studies  which  were  supported  by  this  program:  (1) 
Computer-Aided  Engineering  Approach  to  Urban 
Flood  Hazard  Management,  by  Wayne  Huber;  (2) 
An  Expert  System  for  Integrated  Flood  Hazard 
Mitigation  in  Florida,  by  Soro  Nnaji  and  Andrew 
Dzurik;  and  (3)  Computer-Aided  Approach  to  Ag- 
ricultural Flood  Hazard  Management  in  Florida, 
by  Lloyd  Baldwin,  Del  Bottcher,  and  Ken  Camp- 
bell. These  two  year  studies  were  completed  this 
year.  Seven  reports  were  published  in  1986. 
'Runoff,  the  semi-annual  newsletter,  was  sent  to 
more  than  1100  readers  including  170  faculty. 
Lastly,  technology  transfer  activities,  cooperative 
arrangements  with  other  groups,  and  training  ac- 
complishments are  described.  (Heaney- 
FL.WRRC) 
W88- 10003 


FISCAL  YEAR  1986  PROGRAM  REPORT  (D.C. 
WATER  RESOURCES  RESEARCH  CENTER), 

District  of  Columbia  Univ.,   Washington.   Water 
Resources  Research  Center. 
M.  H.  Watt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-164470/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Report  No.  G1217-01,  September  1987.  33  p. 
Contract  No.  14-08-0001-G-1217.  Project  No. 
USGSG-1217-01. 

Descriptors:  *Water  Research  Institutes,  ♦Train- 
ing, 'Research,  'Technology  transfer,  'District  of 
Columbia,  Anacostia,  Ecology,  Erosion,  Sedimen- 
tation, Water  quality,  Wastewater,  Hydrilla, 
Groundwater,  Chesapeake  Bay,  Public  education. 

The  DC.  Water  Resources  Research  Center  re- 
search program  for  FY  1986  focused  on  problems 
of  major  importance  to  the  District  of  Columbia. 
These  problems  included  the  deterioration  of  the 
water  quality  of  urban  streams  and  related  institu- 
tional concerns.  This  FY  1986  Institute  Final  Pro- 
gram Report  describes  the  completed  and  continu- 
ing projects  that  the  D.C.  Water  Resources  Re- 
search Center  conducted  between  August  1,  1986, 
and  July  31,  1987.  The  projects  entitled:  'The 
Ecology  of  the  Anacostia  River  and  the  Neighbor- 
ing Environs';  'The  Impact  of  Erosion  and  Sedi- 
mentation on  the  Anacostia';  'The  Enzymology  of 
Hydrilla';  and  'The  Extraction  of  Information  on 
Water  Quality  Variables  in  the  District  of  Colum- 
bia' are  concerned  with  the  Anacostia  River, 
which  is  a  tributary  of  the  Potomac  River.  The 
project  entitled.  'Measurement  of  4-Nonylphenol 
in  Water  and  Wastewater  Effluents'  addresses  the 
fundamental  issue  of  the  development  of  a  method- 
ology for  the  measurement  of  4-Nonylphenol 
which  is  a  toxic  by-product  found  in  treated 
wastewater.  The  Technology  Transfer/Public 
Education  Program  accomplishments  included 
monthly  seminars,  symposia,  exhibits,  public  tours, 
and  publication  of  a  quarterly  newsletter.  (Watt- 
DC,  WRRC) 
W88- 10004 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(ALASKA  WATER  RESOURCES  CENTER), 

Alaska  Univ.,  Fairbanks.  Water  Research  Center. 
E.  J.  Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-164488/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Report  No.  INE87.34,  Report  No.  G1210- 
01,  October  1987.  27  p,  1  tab.  Contract  No.  14-08- 
0001-G-1210.  Project  No.  USGS  G-1210-01. 

Descriptors:  'Water  Research  Institutes,  'Alaska, 
'Training,  'Research,  'Information  transfer.  Ri- 
parian vegetation,  Streamside  vegetation,  Aquatic 
biology,  Permafrost,  First-order  streams,  Streams, 
Sediment  transport,  Plant  growth,  Productivity, 
Microorganisms,  Eutrophication,  Growth  kinetics, 
Nutrients,  Phosphorus,  Algae,  Iron  bacteria, 
Aquatic  life,  Yeast,  Snowmelt,  Runoff,  Model 
studies,  Snow-soil  interaction,  Nitrate,  Nitrogen 
isotopes,  Stable  isotope  tracers,  Nitrogen  geochem- 
istry, Arsenic,  Floods. 


Six  small  projects  were  funded  by  the  U.S.  Geo- 
logical Survey  (USGS)  federal  cooperative  water 
resource  program  in  fiscal  year  1986.  One  project 
studied  stream  ecology.  Another  project  is  contrib- 
uting to  an  understanding  of  the  growth  mecha- 
nisms that  control  species  composition  in  aquatic 
environments  that  have  been  perturbed  by  in- 
creased usage  or  intentional  fertilization.  Since  ex- 
isting snowmelt  models  do  not  incorporate  some 
key  high-latitude  phenomena,  another  project 
modified  an  existing  runoff  model  to  incorporate 
the  physical  characteristics  of  the  soils.  Stable  ni- 
trogen isotopes  are  being  used  in  another  project  to 
determine  the  sources  of  nitrate  in  groundwaters  of 
interior  Alaska.  Another  project  has  assessed 
streamflow  sediment  transport  for  engineering 
projects  and,  finally,  one  project  published  a  risk 
assessment  for  arsenic  contamination  of  a  ground- 
water aquifer.  During  1986,  the  Water  Research 
Center  administered  about  30  water-related  re- 
search projects  and  provided  training  to  approxi- 
mately 24  graduate  students  and  several  under- 
graduate assistants.  Cooperative  research  and/or 
exchanges  were  made  with  Alaskan  agencies,  the 
U.S.  Environmental  Protection  Agency,  U.S.  Geo- 
logical Survey,  the  Alaska  Cooperative  Extension 
Service  and  the  U.S.  Department  of  Energy. 
(USGS) 
W88-10005 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(UTAH  WATER  RESEARCH  LABORATORY), 

Utah  Water  Research  Lab.,  Logan. 
L.  D.  James. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 164694/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G1255-01,  August  1987.  23 
p,  7  ref.  Contract  No.  1 4-08-000 1-G 1255.  Project 
No.  USGSG1255-01. 

Descriptors:  'Water  Research  Institutes,  'UTAH, 
'Research,  'Training,  'Information  transfer,  De- 
serts, Arid  lands,  Evaporation,  Hydrologic  budget, 
Hydrometeorology,  Meteorological  data  collec- 
tion, Energy,  Bowen  ratio,  Atmospheric  stability, 
Groundwater,  Salinity,  Water  balance  recharge/ 
discharge,  Drinking  water,  Groundwater  pollu- 
tion, Petroleum  hydrocarbons,  Toxicity,  Public 
health,  Surface  sealing,  Soil  porosity,  Soil  surface, 
Hydraulic  conductivity,  Soil  physics,  Organic  con- 
taminants, Groundwater  transport,  Hazardous 
waste,  Structure-activity  relationships,  Transport 
models. 

Within  the  $3.1  million  research  program  under- 
way in  14  major  program  areas  at  the  Utah  Water 
Research  Laboratory,  two  are  being  developed 
with  USGS  funds  through  the  Utah  Center  for 
Water  Resources  Research.  One  area  examines  and 
quantifies  fundamental  meteorologic  and  surface 
and  groundwater  processes  in  closed  desert  basins 
in  order  to  manage  the  limited  water  resources  in 
these  arid  lands  around  desert  playas  better.  The 
second  addresses  fundamental  chemical  and  bio- 
logical processes  for  protecting  water  supplies 
from  hazardous  wastes  (largely  petroleum-related 
in  Utah).  During  FY86,  UCWRR  supported  three 
projects  on  desert  basin  hydrology  and  two  on 
protecting  groundwater  supplies  from  organic 
chemicals.  The  first  project  on  desert  hydrology 
developed  instrumentation  to  measure  precipita- 
tion and  evaporation  patterns  across  a  transect  of  a 
remote  desert  valley  and  defined  a  grassy  area 
between  the  mountains  and  the  playa  as  the  pri- 
mary evaporation  area  and  found  a  large  amount 
of  water  to  be  stored  but  unable  to  evaporate 
through  the  salt  crust  in  the  center  of  the  playa. 
The  second  project  modeled  groundwater  flow 
from  recharge  areas  near  the  mountains  to  dis- 
charge onto  these  grassy  lands  above  a  zone  of 
large  density  gradients  whose  location  moves  be- 
tween wet  and  dry  years.  The  third  project  ex- 
plored soil  crusting  above  vesicular  horizons  with 
the  goal  of  finding  ways  for  reducing  erosion  from 
cloudbursts.  One  project  on  groundwater  quality 
protection  characterized  petroleum  products  leak- 
ing from  underground  storage  tanks  and  evaluated 
their  toxicity  by  testing  impacts  on  mice.  The 
second  is  developing  methods  for  estimating  the 
partitioning  behavior  of  organic  contaminants  in 
soil,  water,  and  air  from  their  molecular  structure. 
(James-Utah  Water  Res.  Lab) 
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This  report  contains  a  synopsis  of  the  results  of 
research  projects  sponsored  under  Grant  No.  14- 
08-0001 -G 12 13,  the  1986  Water  Research  Institute 
Program  (WRIP)  for  the  University  of  California 
Water  Resources  Center.  It  also  contains  summa- 
ries of  water  problems  and  issues  in  California  and 
the  Water  Resources  Center's  Program  Goals  and 
Priorities,  Information  Dissemination  Activities 
and  Cooperative  Arrangements.  The  California 
WRIP  package  is  a  subset  of  the  Center's  overall 
research  program  and  consists  of  six  projects  inves- 
tigating the  following  topic  areas:  A  Model  for 
Dynamic  Transport  of  Heavy  Metals  in  Ground- 
water Systems,  Structural  Impacts  of  the  Reclama- 
tion Reform  Act  of  1982  on  Western  Agriculture, 
Evaluation  of  Evaporation  Ponds  for  Saline  Drain- 
age Waters,  Application  of  a  Paired  Watershed 
Research  Design  to  Evaluate  Instream  Effects  of 
Watershed  Management  Activities  in  North  Coast- 
al Areas,  Interaction  of  Nemagon  (DBCP)  with 
Constituents  of  Water-Soil  Systems,  and  Furrow 
Irrigation  Model  Development  and  Evaluation. 
(Vaux-CA  WRC) 
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The  annual  program  of  the  Montana  University 
System  Water  Resources  Center  includes  research, 
education  and  information  transfer.  The  1986  pro- 
gram included  seven  research  projects,  one  educa- 
tion/information transfer  project  and  one  informa- 
tion management  project.  Research  projects  ad- 
dressed the  following  water  problems:  (1)  Domes- 
tic water  use  patterns  in  small  communities;  (2) 
toxic  algal  blooms;  (3)  retention  of  water  in  soils; 
(4)  acid  mine  drainage;  (5)  lake  eutrophication;  (6) 
water  quality  modeling;  and  (7)  cyanides  and 
heavy  metal  leaching  from  abandoned  gold  mining 
operations.  The  principal  findings  of  these  projects 
are  reported  in  synoptic  form.  An  information 
transfer  project  and  an  information  management 
project  were  also  a  part  of  the  program.  Informa- 
tion transfer  consisted  of  both  formal  and  informal 
components.  Formally,  the  Water  Center  main- 
tained a  reference  service  that  distributed  a  list  of 
documents  available  through  the  Water  Center  to 
over  600  subscribers.  Approximately  200  requests 
are  received  for  documents  in  response  to  each 
quarterly  mailing.  Other  formal  information  trans- 
fer activities  include  a  Water  Issues  Forum  and 
publications  resulting  from  previous  years  pro- 
grams.   Informally,    the    Director   participated    in 
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several  meetings  sponsored  by  other  water  related 
groups  and  testified  before  several  legislative  com- 
mittee meetings.  An  information  management  pro- 
gram designed  to  provide  input  from  the  university 
community  to  the  state  Natural  Resources  Infor- 
mation System  concluded  a  formal  information 
management  system.  (Peavy-MT  St.  Univ.) 
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Three  projects  and  a  program  of  technology  trans- 
fer were  conducted  during  Fiscal  Year  1986.  Fo- 
cused on  acid  rain,  protection  of  domestic  water 
supplies  and  drought  management  strategies,  the 
program  addressed  state  as  well  as  regional  prior- 
ities. Complementing  the  Institute's  continuing 
program  on  acid  precipitation  and  its  effects,  a 
study  was  initiated  to  identify  mechanisms  of  acidi- 
ty transport  during  episodic  events,  to  provide  a 
basic  understanding  of  how  streams  are  being 
acidified  by  acid  rain.  In  a  second  study,  research- 
ers concluded  that  drought  indicators,  now  in  use 
by  the  state,  provide  valid  information  about  the 
onset  and  termination  of  drought.  Statistical  prop- 
erties of  existing  drought  indicators  and  their  asso- 
ciated trigger  points  are  now  established.  A  third 
laboratory  study  demonstrated  the  feasibility  of 
using  specific  coagulants  in  conjunction  with  diato- 
maceous  earth  filtration  to  remove  Giardia  muris 
from  water  supplies.  The  Institute's  1986  technolo- 
gy transfer  effort  emphasized  programs  dealing 
with  groundwater  resources  and  contamination, 
water  supply  and  treatment.  (McDonnell-PA  St. 
Univ.) 
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The  FY86  research  program  accomplished  by  the 
Tennessee  Water  Resources  Research  Center 
under  the  U.S.  Department  of  Interior's  State 
Water  Resources  Research  Institute  Program  is 
described.  Three  research  projects  and  information 
transfer  activities  are  reviewed.  Project  02  has 
concentrated  on  the  development  and  refinement 
of  a  methodology  (i.e.,  model)  to  determine  the 
need  for  hazardous  waste  treatment,  storage  and 
disposal  facilities  based  on  the  amount  and  types  of 
wastes  generated  within  Tennessee.  The  project 
included  a  workshop  designed  to  examine  changes 
in  industrial  hazardous  waste  management  prac- 
tices resulting  from  changes  in  regulations,  eco- 
nomics and  technologies.  Project  03  focused  on 
identification  and  evaluation  of  alternative  ap- 
proaches to  the  protection  and  management  of 
wetlands  in  Tennessee.  A  majority  of  remaining 
wetlands  areas  in  the  state  are  under  private  own- 
ership. The  results  of  this  project  provide  a  sum- 


mary of  remaining  wetlands  in  the  state,  an  analy- 
sis of  the  potential  for  conversion  and  future  use  of 
these  wetlands,  and  an  evaluation  of  possible  man- 
agement strategies  which  could  be  used  to  protect 
these  resource  areas.  Project  04  involved  the  com- 
pletion of  a  two-year  research  project  that  investi- 
gated the  problems  related  to  the  construction  of 
private  levees  in  the  floodplains  of  West  Tennessee 
river  systems.  Phase  1  of  the  project  identified  the 
nature  and  extent  of  levee  problems  and  evaluated 
the  hydraulic  impacts  of  these  levees  on  potential 
downstream  and  upstream  flooding.  Phase  II  fo- 
cused on  the  legal,  political,  and  regulatory  ramifi- 
cations of  levee  control  in  Tennessee  and  conclud- 
ed with  development  of  a  recommended  plan  of 
action  for  dealing  with  private  levee  construction. 
The  information  transfer  program  involved  confer- 
ences and  workshops,  publication  of  technical  re- 
ports, and  the  orderly  transfer  of  current  informa- 
tion to  water  resources  researchers,  administrators 
and  the  general  public.  (Gangaware-Univ.  TN, 
WRRC) 
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As  in  the  past  several  years,  the  FY86  Wisconsin 
Water  Resources  Center's  annual  program  cen- 
tered on  groundwater  quality.  Projects  that  fo- 
cused on  the  economic  and  institutional  perspec- 
tives of  groundwater  contamination  and  how  these 
factors  influence  public  and  private  decisions  aug- 
mented the  technical  aspects  of  the  program.  In 
addition,  the  important  issues  of  flood  routing, 
nonpoint  source  pollution,  and  alteration  of  Great 
Lakes  coastal  wildlife  habitats  were  addressed. 
Maintenance  and  expansion  of  the  Water  Re- 
sources Reference  Services  collection  and  the  re- 
trieval and  dissemination  of  water-related  informa- 
tion have  proved  beneficial  to  university  faculty, 
staff  and  students,  state  agency  personnel,  state 
legislators  and  other  decisionmakers,  private  con- 
sultants, environmental  groups,  and  the  general 
public.  During  FY86  the  Water  Resources  Center 
continued  to  provide  training  for  undergraduate 
and  graduate  students.  Nine  graduate  and  three 
undergraduate  students  received  training  and  prac- 
tical experience  in  the  areas  of  photointerpretation 
and  image  analysis,  geology  and  geophysics  (hy- 
drogeology),  urban  planning,  water  analysis  and 
field  studies,  mapping  techniques,  scientific  report 
writing,  civil  and  environmental  engineering,  flood 
routing,  presentation  of  results  at  professional 
meetings;  hourly  help  students  in  the  information 
dissemination  projects  were  provided  with  training 
in  library  reference  services,  computer  cataloging, 
etc.  (Chesters-WI  WRC) 
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Hydrophobic  organic  compounds,  Partition  coeffi- 
cient, Chemical  transport,  Biodegradation,  Micro- 
bial degradation,  Groundwater  pollution,  Ground- 
water transport,  Sorption,  Toxicity,  Aquatic  habi- 
tats, Habitat  enhancement,  Viral  indicators,  Fecal 
pollution,  Coliform  standards,  Estuaries,  Shellfish, 
Iron-limitation,  Eutrophication,  Cyanobacteria, 
Lake  management,  Cyanophyta. 

The  FY  1986  Oregon  Water  Resources  Research 
Institute  program  included  six  research  projects 
addressing  critical  water  problems  in  Oregon. 
Three  projects  advanced  understanding  of  poten- 
tial means  for  the  protection  of  groundwater  re- 
sources: project  02,  Laboratory  Study  of  In-Situ 
Reclamation  Process  for  Metals-Contaminated 
Soils;  project  03,  Sorption  and  Transport  of  Aque- 
ous Gasoline  Contaminants  in  Soil  and  Aquifer 
Sediments;  and  project  04,  Effect  of  Sorption  on 
Bacterial  Metabolism  of  Trace  Toxicants  in 
Groundwater  Aquifers.  Two  projects  developed 
analytical  techniques  for  evaluating  the  effective- 
ness of  protection  measures  for  aquatic  ecosystems: 
project  05,  Hierarchical  Analysis  of  Salmonid 
Habitat  Improvement  Programs  Within  the  John 
Day  Drainage;  and  project  06,  Microbiological 
Quality  of  Estuarine  Waters.  One  project  provided 
a  technique  for  improved  detection  of  lake  water 
eutrophication  problems:  project  07,  Development 
of  Field  Assay  of  Iron  Limitation  in  Nutrient-Rich 
Lakes.  Brief  individual  summaries  of  these  research 
projects  and  their  principal  research  findings  are 
presented.  The  FY  1986  Oregon  WRRI  program 
also  included  education  and  training  activities.  This 
directly  involved  40  graduate  students  from  across 
campus  in  WRRI  interdisciplinary  seminars  plus  9 
graduate  students  and  4  undergraduates  in  research 
training  on  WRRI  projects.  Information  transfer 
activities  were  also  a  routine  part  of  the  WRRI 
program.  (Klingeman-OR.  St.  Univ.  WRRI) 
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Water  is  one  of  Ohio's  most  important  natural 
resources,  and  the  State  has  an  adequate  supply  to 
meet  its  immediate  needs.  Most  of  Ohio's  water 
problems  are  associated  with  water  quality.  Of 
primary  concern  are  the  sediments,  nutrients  and 
acids  in  the  surface  waters  from  urban,  agricultural 
and  mining  areas  and  the  toxic  and  hazardous 
wastes  that  threaten  the  ground  and  surface 
waters.  The  focus  of  the  86  State  Water  Research 
Program  was  directed  at  some  of  these  needs.  One 
project  examined  the  simultaneous  adsorption  and 
biodegradation  that  occurs  in  a  three-phase  fluid- 
ized  bed  that  utilizes  immobilized  living  microor- 
ganisms in  an  aerobic  wastewater  treatment  proc- 
ess. Another  project  studied  the  specific  mecha- 
nisms that  certain  bacteria  have  developed  to  resist 
inhibition  caused  by  cadmium  in  the  environment 
and  to  investigate  the  potential  that  these  orga- 
nisms have  in  the  translocation  of  this  highly  toxic 
metal.  A  third  project  developed  methodology  to 
determine  the  impact  that  seasonal  water  usage  has 
on  the  safe  yield  that  can  be  provided  from  reser- 
voirs used  to  supply  municipal  drinking  water.  The 
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fourth  project  analyzed  the  risks  and  benefits  that 
occur  from  disposing  of  oil  and  gas  brines  by 
injecting  them  in  the  annulus  of  producing  oil  and 
gas  wells  in  the  state.  Training  was  provided 
through  this  program  for  nine  students  enrolled  in 
five  disciplines  at  two  universities  in  the  State. 
(Stiefel-OH  St.  Univ.  WRC) 
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The  Louisiana  Water  Resources  Research  Insti- 
tute's Fiscal  Year  (FY)  1986  Research  Program 
addressed  crucial  water  resources  problems  that 
were  identified  by  the  National  Association  of 
Water  Institute  Directors  (NAWID)  as  priority 
problems  for  Louisiana  and  the  Southern  Plains 
Region.  The  areas  researched:  water  quality, 
groundwater  hydrology,  and  flooding,  were  also 
important  issues  for  the  nation  as  a  whole.  The 
Institute  funded  three  new  projects  and  two  con- 
tinuation projects  (one  receiving  a  no-cost  exten- 
sion from  FY  1985).  Flooding  was  the  topic  of  two 
projects,  one  new  and  one  continued  from  FY 
1985.  Specifically  addressed  were  analyses  of  flood 
frequency  and  magnitude  (Project  02  and  05). 
Water  quality  research  addressed  by  the  FY  1986 
program  focused  on  contaminant  transport  theory. 
Two  projects  contributed  to  this  area,  one  study- 
ing chlorinated  hydrocarbons  (no-cost  extension 
project)  and  the  other,  biocidal  agents  (Project  03). 
The  remaining  project  (Project  04)  performed  triti- 
um dating  of  water  in  the  Baton  Rouge  aquifer 
recharge  area.  This  project  is  expected  to  contrib- 
ute information  needed  in  answering  questions  on 
the  importance  of  protecting  this  aquifer's  re- 
charge area.  (Tittlebaum-LA  St.  Univ.  WRRI) 
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Inst. 

G.  L.  Bloomsburg. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161476/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Annual  Report  No.  G1222-01,  July  1987.  29 
p.  Contract  No.  14-08-0001-G1222.  Project  No. 
USGSG 1222-01. 

Descriptors:  'Administration,  'Water  Resources 
Institutes,  'Information  exchange,  'Training,  'Re- 
search, 'Idaho,  Drawdown,  Boise  Geothermal 
System,  Data  retrieval,  Data  storage,  Flow  statis- 
tics, Drought,  Systems  analysis,  Irrigation  systems, 
Groundwater  pollution,  Lakes,  Nutrients,  Mine 
wastes. 

This  report  describes  the  research  and  information 
dissemination  activities  of  the  Idaho  Water  Re- 
sources Research  Institute  during  the  1986  fiscal 
year.  Synopses  are  presented  for  the  following 
research  projects:  Analysis  of  Historical  and  Cur- 
rent Drawdown  and  Production  Data  from  the 
Boise  Geothermal  System;  A  SAS  Based  Hydrolo- 
gical  Storage  and  Retrieval  System;  Annual  Flow 
Statistics  and  Drought  Characteristics  for  Gaged 
and  Ungaged  Streams  in  Idaho;  Development  and 
Evaluation   of  Procedures   for   Systems   Analysis 


and  Optimization  of  On-Farm  Irrigation  Systems; 
Groundwater  Management  under  the  Appropria- 
tion Doctrine,  Part  II;  Power  Engine  Discharges 
as  a  Nutrient  Source  in  High-Use  Lakes;  A  New 
Approach  to  Evaluate  Redox  Status  and  Ground- 
water Pollution  Problems  Associated  with  Mine 
Wastes  in  the  Coeur  d'  Alene  Mining  District, 
Idaho.  Information  dissemination  and  workshop 
activity  of  the  Institute  is  also  reported.  (Blooms- 
burg-IWRRI) 
W88-10019 


FISCAL  YEAR  1986  PROGRAM  REPORT, 
(CONNECTICUT  INSTITUTE  OF  WATER  RE- 
SOURCES), 

Connecticut    Univ.,    Storrs.    Inst,    of  Water    Re- 
sources. 
D.  F.  Squires. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88-161062/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Report  No.  G1215-01,  October  1987.  27  p. 
Contract  No.  14-08-0001 -G 12 15.  Project  No. 
USGSG1215-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Con- 
necticut, Groundwater,  Surface  water,  Model 
studies,  Leachates,  Aggregates,  Waste  disposal, 
Slag,  Organic  waste,  Hazardous  waste,  Electrodes, 
Heavy  metals,  Metal  deposition,  Electroplating, 
Wastewater  treatment,  Chitin,  Chitosan,  Shellfish 
waste,  Metal  wastes,  Wetlands,  Acid  precipitation. 

Connecticut's  Institute  of  Water  Resources  1986-87 
research  and  information  transfer  projects  focused 
on  water  quality  management  and  protection,  hy- 
drologic  cycle  modeling,  wetland  restoration,  and 
acid  precipitation.  Funded  research  projects  in- 
cluded: design  and  testing  of  an  interactive  ground 
and  surface  water  hydrologic  model  (02);  sorption 
of  organic  pollutants  by  different  soil  types  (03); 
use  of  crustacean  shell  wastes  to  remove  metal  ions 
from  wastewater  (04);  design  and  testing  of  an 
improved  method  for  electrochemical  recovery  of 
metals  from  wastewater  (06);  and,  investigation  of 
the  effects  of  acid  precipitation  on  slag-based  con- 
crete aggregates  (05).  Information  transfer  confer- 
ence topics  included:  wetlands  creation  and  resto- 
ration, metal  recovery  from  wastewater,  and  acid 
precipitation.  (Jokinen-Univ.  CT) 
W88- 10020 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(IOWA  WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
T.  A.  Austin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB88- 156427/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Annual  Report  No.  G1225-01,  (1987).  35  p. 
Contract  No.  14-08-0001-G-1225.  Project  No. 
USGSG-1225-01. 

Descriptors:  'Water  Research  Institutes,  'Iowa, 
'Research,  'Training,  'Information  transfer,  Eva- 
potranspiration,  Groundwater  recharge,  Hydro- 
logic  models,  Rainfall  infiltration,  Percolation,  Sur- 
face runoff,  Soil  moisture  deficiency.  Unsaturated 
flow,  Finite  element  method,  Algae,  Algal  growth, 
Ammonium,  Diurnal  distribution,  Nitrates,  Nitro- 
gen removal,  Secondary  wastewater  treatment, 
Erosion,  Soil  losses,  Sediments,  Rivers,  Leaching, 
Fertilizer,  Water  quality,  Nitrogen,  Nonpoint  pol- 
lution sources,  Soil  sampling. 

The  Iowa  State  Water  Resources  Research  Insti- 
tute FY  1986  research  program  (University  of 
Iowa  and  Iowa  State  University)  was  funded  by 
the  U.S.  Department  of  the  Interior,  Geological 
Survey.  The  research  program  was  centered  in 
three  areas  critical  to  Iowa's  natural  resource  pro- 
gram pertaining  to  water:  (1)  Nitrogen  and  Pesti- 
cide Transformation,  Fate  and  Transport;  (2)  Ero- 
sion; and  (3)  Groundwater  Management.  Federal 
competitive  funds  were  used  to  initiate  two  new 
projects  concerning  the  use  of  soil  sampling  and 
modeling  to  estimate  nitrate-nitrogen  leaching  and 
to  investigate  mechanisms  of  bank  erosion  along 
rivers.  One  study  on  diurnal  patterns  of  nitrogen 


loading  in  streams  was  completed.  One  study  was 
terminated  because  of  changing  priorities  for  re- 
search. A  summary  of  each  project  is  included  in 
this  Annual  Report.  (Austin-Iowa  St.  Univ.) 
W88-10023 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(MAINE  LAND  AND  WATER  RESOURCES 
CENTER), 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 

Center. 

G.  K.  White. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB88  186291. 

Price  codes:  A03  in  paper  copy;  A01  in  microfiche. 

Program  Report  G1229-01,  July  1987.  20  p,  8  ref,  4 

append.  Contract  No.   14-08-0001-G1229.  Project 

No.  USGSG1229-01. 

Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Maine, 
Acid  rain,  Aluminum,  Bedrock,  Chemical  analysis, 
Chemical  precipitation,  Computer  models,  Denitri- 
fication,  Drinking  water,  Effluents,  Fissure  water, 
Flow  characteristics,  Forests,  Groundwater, 
Groundwater  pollution,  Leaching,  Nitrates,  Pump- 
ing tests,  Sediments,  Septic  tanks,  Soil  dynamics, 
Statistical  analysis,  Streams,  Trace  metals, 
Wastewater,  Wells. 

Four  research  projects  and  an  information  transfer 
component  were  funded  in  FY-86.  'An  Investiga- 
tion into  the  Effects  of  Site  Disturbance  on  the 
Mobilization  of  Accumulated  Trace  Metals  from 
Forest  Floors  and  the  Implications  for  Groundwat- 
er Quality'  (G 1229-02)  led  to  the  collection  and 
chemical  analysis  of  202  soil  samples  from  control 
sites  and  from  sites  disturbed  by  mechanical  har- 
vesting and  fire.  Preliminary  observations  are  that 
relatively  little  mechanical  alteration  of  soils  was 
evident  due  to  the  various  disturbances  except  in 
the  O  horizon  and  that  fire  had  the  most  dramatic 
effect  on  forest  floor  character  and  chemical  com- 
position. In  'Terrestrial  Versus  In-stream  Sources 
of  Dissolved  Aluminum  During  Episodic  Low  pH 
Events'  (03),  preliminary  evaluation  indicates  that 
total  dissolved  Al  reached  a  peak  6-22  hr  after 
acidification  began  and  then  began  to  decline.  The 
different  substrates  of  the  sampled  stream  beds 
play  an  important  role  in  affecting  the  pH  buffer- 
ing process  downstream  from  the  source  of  the 
acid.  The  'Reduction  of  Nitrate  Contamination  of 
Groundwater  by  Septic  Tank  Effluent'  (-04)  study 
has  evaluated  two  brands  of  trickling  filter  media 
and  one  random  media.  Up  to  85-95%  reduction  in 
BOD  was  achieved,  allowing  for  60-65%  nitrogen 
removal.  These  rates  are  insufficient  to  reduce 
nitrate  concentrations  to  the  10  mg  N03  -N/1 
standard.  'Probabilistic  Model  for  Flow  in  Fissured 
Bedrock'  (-05)  has  produced  a  computer  model 
which  generates  complete  fracture  networks  using 
limited  field  data.  It  is  possible  to  produce  a  three- 
dimensional  image  of  the  network  on  the  screen  as 
well  as  to  predict  the  volume  and  speed  of  flows 
through  the  fissures.  '  Information  Transfer  in 
Water  Resources  Management'  (-22)  was  carried 
out  through  a  variety  of  publications  and  slide 
programs  including  a  series  of  information  digests 
on  safe  water  for  household  consumption,  revisions 
of  bulletins  of  giardia  and  radon,  a  major  publica- 
tion on  'The  Forests  of  Maine'  with  a  section  on 
the  impact  of  forest  management  practices  on  the 
use  and  quality  of  Maine's  lakes  and  rivers  and  a 
slide-tape  program  on  Maine's  groundwater  re- 
sources. (Landry-U.  ME,  LWRC) 
W88- 10026 


FISCAL  YEAR  1986  PROGRAM  REPORT 
(COLORADO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Colorado   State   Univ.,   Fort   Collins.   Water   Re- 
sources Research  Inst. 
N.  A.  Evans. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB88  180427/ 
AS.  A03  in  paper  copy,  A01  in  microfiche.  Pro- 
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Field  9— MANPOWER,  GRANTS  AND  FACILITIES 

Group  9D — Grants,  Contracts,  and  Research  Act  Allotments 


Descriptors:  'Water  Research  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Colora- 
do, Conjunctive  use,  Groundwater  management, 
Water  law,  Augmentation  plans,  Groundwater  re- 
charge, Geochemistry,  Recharge  wells.  Irrigation 
efficiency,  Water  transfer,  Conjunctive  use,  Hy- 
drologic  models,  Economic  evaluation,  Ground- 
water, Nuclear  magnetic  resonance,  Specific  yield, 
Reservoir  operation,  Channel  scour,  Synthetic 
flows,  Crane  habitats,  Groundwater  pollution, 
Computer   models,   Finite   method,   Water   reuse. 

The  Institute's  Federal  FY  1986  Program  consisted 
of  six  research  projects  focused  on  the  following 
Colorado  problems:  (1)  Conjunctive  Surface- 
Groundwater  Management  -  Augmentation,  Ex- 
changes and  Substitute  Supply;  (2)  Geochemical 
Assessment  of  Aquifer  Recharge  Effects  in  the 
South  Platte  Denver  Basin;  (3)  Incentives  for  Im- 
proving Irrigation  Efficiency  in  the  South  Platte 
Basin;  (4)  Specific  Yield  of  Denver  Basin  Aquifer 
from  Nuclear  Magnetic  Resonance;  (5)  Alterna- 
tives for  Meeting  Crane  Habitat  Requirements;  and 
(6)  Reuse  of  Treated  Wastewater  by  Groundwater 
Recharge.  The  Institute  provided  supplemental 
funding  for  the  following  projects:  (1)  Hydrologic 
Effects  of  Gravel  Quarry  Operations;  (2)  Evapo- 
transpiration  by  Phreatophytes  in  the  Closed  Basin, 
San  Luis  Valley;  (3)  Examinations  of  Management 
Options  for  the  South  Platte  River  Basin;  (4) 
Groundwater  Faunas  as  Indicators  of  Groundwat- 
er Quality  in  the  South  Platte  River  System;  and 
(5)  a  Chemigation-Valve  Testing  Program.  The 
appropriation  also  helped  provide  an  effective  In- 
stitute technology  transfer  program,  fully  integrat- 
ed with  its  water  research  and  development  pro- 
gram. This  includes:  newsletter;  three  publications 
series;  a  'library  list'  of  new  water  resources  re- 
search reports  and  publications;  Project  AWARE, 
designed  to  keep  State  and  Federal  agency  person- 
nel aware  of  proposed  research;  public  water 
policy  education  (programs  including  slide  presen- 
tations); and  workshops,  seminars,  and  small  group 
consultations  involving  potential  users  of  research 
products.  The  Colorado  Legislature  reaffirmed  its 
support  of  water  research  by  extending  the  Insti- 
tute's status  as  the  designated  water  research  man- 
agement center  in  Colorado  for  ten  years.  (USGS) 
W88-10031 


1986     PROGRAM     REPORT 
WATER  RESEARCH 


FISCAL  YEAR 
(WASHINGTON 
CENTER). 

Washington  State  Water  Research  Center,  Pull- 
man. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB88- 156062/ 
AS.  Price  codes:  A03  in  paper  copy;  A01  in  micro- 
fiche. Program  Report  G1259-01,  August  1987.  22 
p.  Contract  14-O8-O0O1-G1259-O1.  USGS  Project 
G1259-01. 

Descriptors:  'Water  Research  Institute,  'Washing- 
ton, 'Research,  'Training,  Information  transfer, 
Consumptive  use,  Evapotranspiration,  Data  re- 
quirements, Fish  guiding  structures,  Fish  passages, 
Fish  protection,  Groundwater,  Groundwater  pol- 
lution, Intakes,  Iron  oxides,  Irrigation  require- 
ments, Mathematical  models,  Forebay,  Non-point 
pollution  sources,  Pesticides,  Phosphorus  bioavai- 
lability, Simulation  model,  Soil  absorption  capac- 
ity, Soil  columns,  Soil  horizons.  Traveling  screens, 
Urban  runoff,  Water  conservation,  Water  costs, 
Water  markets,  Water  pollution  sources,  Water 
quality  control,  Water  requirements,  Watershed 
management. 

A  system  of  nineteen  dams  on  the  Columbia  and 
Snake  River  systems  utilizes  hydropower  to  prod- 
uct 17,000  megawatts  of  electricity  and  furnishes 
80%  of  the  power  needs  of  the  region.  Approxi- 
mately 8  3  million  acres  of  farmland  are  irrigated  in 
the  Pacific  Northwest  and  provide  65%  of  the 
total  direct  farm  income.  The  river  flows  and 
watershed  drainage  account  for  50,000  miles  of 
streams  and  8,000  freshwater  lakes  in  the  state  and 
give  rise  to  widespread  recreational  boating,  swim- 
ming, and  fishing  as  well  as  commercial  fishing. 
The  sport  and  commercial  fishing  industry  employ 
over  22,000  individuals  and  the  wholesale  value  of 
salmon  caught  annually  is  over  $90  million.  Re- 
search efforts  into  the  mitigation  of  water  short- 


ages during  critical  low  flow  and  reduction  in 
competitive  uses  were  addressed  including  the  in- 
vestigation of  temporary  sale  of  water  rights. 
Water  markets  would  be  created  whereby  water 
could  be  sold  by  farmers  during  a  low-flow  year  to 
insure  firm  hydropower  potential.  Possible  imple- 
mentation of  a  computer-based  irrigation  schedul- 
ing system  to  encourage  energy,  soil,  and  water 
conservation,  as  well  as  the  reduction  of  operation 
costs  was  investigated.  To  manage  lakes  better, 
new  or  modified  computer  models  must  be  devel- 
oped to  incorporate  the  bioavailability  to  limiting 
nutrients  as  well  as  mechanisms  to  take  into  ac- 
count individual  differences  of  watersheds  and 
lakes.  Lake  Sammamish  was  used  to  test  an  exist- 
ing lake  response  model  and  its  recalibration.  For 
better  management  of  aquifers,  it  is  essential  the 
extent  of  the  contamination  as  well  as  the  steady- 
state  and  dynamic  behaviors  of  sources  of  contami- 
nation be  better  understood.  Parameter  identifica- 
tion techniques  for  characterizing  groundwater 
contaminants  was  undertaken  and  an  understand- 
ing of  how  the  retention  and  transport  of  the 
pesticides  occur  in  the  alluvial  soils  of  Washington 
was  investigated.  The  effect  of  turbine  intake  ge- 
ometry was  studied  in  order  to  develop  better 
design  for  the  protection  of  migrating  anadromous 
fishes  through  power  house  structures  of  dams. 
(Funk-WA  St.  WRC) 
W88-10044 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  WYOMING, 
FISCAL  YEARS  1986  AND  1987, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

S.  L.  Green,  and  J.  R.  Schuetz. 
Available   from   the   OFSS,   USGS,   Box   25425, 
Lakewood,  CO  80225.   USGS  Open-File  Report 
87-532,  1987.  118  p,  5  fig,  8  tab. 

Descriptors:  'Hydrologic  data,  'Wyoming, 
Streamflow,  Sediment  load,  Water  quality, 
Groundwater,  Water  supply,  Environmental  ef- 
fects, Oil  shale. 

The  two  types  of  water-resources  activities  of  the 
Wyoming  District  are  collection  of  hydrologic 
data  and  water-resources-appraisal  projects.  Much 
of  the  work  is  done  in  cooperation  with  other 
agencies;  during  fiscal  year  1986  and  1987  coopera- 
tors  included  eight  State  agencies,  two  counties, 
one  municipality  and  seven  Federal  agencies.  This 
report  serves  both  as  a  biennial  progress  report  to 
the  cooperating  agencies  and  the  general  public, 
and  as  one  means  of  coordination  of  water-re- 
sources activities  with  other  agencies.  Lists  and 
location  maps  are  included  for  162  streamflow 
stations,  15  reservoirs  stations,  107  surface-water- 
quality  stations,  24  sediment  stations,  and  89 
groundwater  observation  wells,  all  of  which  were 
in  operation  at  the  beginning  of  water  year  1987. 
During  fiscal  years  1985  and  1986,  12  streamflow 
stations,  39  surface-water-quality  stations,  six  sedi- 
ment stations,  and  five  groundwater-observation 
wells  were  discontinued.  Descriptions,  location 
maps,  and  progress  statements  are  given  for  four 
data-collection  projects  and  23  water-resources- 
appraisal  projects  that  were  active  (funded)  during 
fiscal  year  1986  and  (or)  fiscal  year  1987.  Also 
included  are  a  list  of  nine  projects  for  which  fund- 
ing ended  prior  to  1986  and  that  are  completed 
except  for  the  final  report(s),  and  a  list  of  four  new 
projects  that  will  be  funded  during  fiscal  year 
1987.  The  final  section  of  the  report  is  a  biblio- 
graphic listing  of  reports  about  the  water  resources 
of  Wyoming,  prepared  by  the  U.S.  Geological 
Survey  authors.  (USGS) 
W88-10O53 


WATER-RESOURCES  ACTIVITIES  OF  THE 
U.S.  GEOLOGICAL  SURVEY  IN  PENNSYLVA- 
NIA, 1986-87, 

Geological   Survey,   Harrisburg,   PA.   Water   Re- 
sources Div. 
R.  E.  Helm. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80255.  USGS  Open-File  Report 
87-475,  1987.  1 19  p,  7  fig. 


Descriptors:  'Pennsylvania,  'Water  resources 
data,  'Hydrologic  data  collections,  Flood-Prone 
Area  Maps. 

The  U.S.  Geological  Survey's  water-resources  ac- 
tivities in  Pennsylvania  are  described.  Some  activi- 
ties are  topics  of  general  interest  to  the  water 
resources  community  while  others  are  related  to 
current  water  issues.  The  report  also  describes  the 
mission  of  the  Water  Resources  Division  of  the  U. 
S.  Geological  Survey,  and  program  funding,  water 
issues,  a  listing  of  selected  literature  on  water 
resources  in  Pennsylvania,  and  how  to  obtain  re- 
ports and  information.  (USGS) 
W88-10O59 


WATER-RESOURCES  ACTIVITIES  OF  THE 
LOUISIANA    DISTRICT    IN    FISCAL    YEARS 

1986-87, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
E.  A.  Ellsworth. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Lakewood,  CO  80225.  USGS  Open-File  Report 
87-225,  1987.  53  p,  8  fig,  3  append. 

Descriptors:  'Groundwater,  'Surface  waters, 
'Water  quality,  'Louisiana,  Aquifers,  Floods, 
Rivers,  Mississippi  River,  Calcasieu  River,  Vermil- 
ion River,  Chicot  aquifer  system,  Sparta  aquifer. 

The  U.S.  Geological  Survey  conducts  three  types 
of  water  resources  activities  in  Louisiana  -  data 
collection,  investigations,  and  research.  These  ac- 
tivities are  conducted,  in  large  part,  through  coop- 
eration with  other  Federal,  State,  and  local  agen- 
cies. Water-resources  activities  undertaken  from 
October  1,  1985  to  September  30,  1987  are  de- 
scribed. Specifically,  the  report  presents  informa- 
tion on  organization  of  the  District  Office,  cooper- 
ating agencies,  data-collection  activities,  interpre- 
tive studies  and  research  activities,  new  publica- 
tions of  the  Louisiana  District,  and  sources  of 
information  in  the  U.S.  Geological  Survey.  For 
each  activity,  the  following  information  is  present- 
ed: project  title,  project  number,  study  location, 
cooperating  agency,  project  chief,  project  dura- 
tion, problem,  objective,  approach,  progress,  and 
plans.  (USGS) 
W88- 10060 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 


10A.  Acquisition 
And  Processing 


STATUS  OF  THE  NATION'S  WATER  QUAL- 
ITY INFORMATION  ACTIVITIES. 

Geological  Survey,  Reston,  VA.  Office  of  Water 

Data  Coordination. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-09039 


STATE   GROUND   WATER    DATA   MANAGE- 
MENT, 

Sewall  (James  W.)  Co.,  Old  Town,  ME. 
For  primary  bibliographic  entry  see  Field  4B. 

W88-09482 

IOC.  Secondary  Publication 
And  Distribution 
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the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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water  resources  as  treated  in  the  life,  physical,  and 
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servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
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the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 
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Comments  and  suggestions  concerning  the  contents 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


EFFECT  OF  DEFORESTATION  ON  THE 
WATER  CYCLE  IN  THE  AMAZON  BASIN:  AN 
ATTEMPT  REFORMULATE  THE  PROBLEM, 

Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
For  primary  bibliographic  entry  see  Field  4C. 
W88-10191 


FOREST  WATER  USAGE  AND  INTERAC- 
TIONS WITH  NUTRITION  OF  PINUS  RA- 
DIATA, 

Forestry  Commission  of  New  South  Wales,  Bee- 
croft  (Australia). 

For  primary  bibliographic  entry  see  Field  21. 
W88-10282 


INTERACTION  OF  HYDROLOGICAL  SYS- 
TEMS AND  EUTROPHICATION  OF  THE 
LOOSDRECHT  LAKES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10343 


MONTHLY  MASS  BALANCES  FOR  COM- 
PARTMENTS OF  THE  LOOSDRECHT  LAKES 
SYSTEM:  APPROACH  AND  PRELIMINARY 
RESULTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10344 


SURFACE  RUN-OFF  POLLUTION  DURING 
THAWS  AND  HEAVY  RAINFALL  IN  AGRI- 
CULTURAL CATCHMENT  BASINS  (THE  CAR- 
PATHIAN PLATEAU,  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10363 


SOIL  AND  WATER  LOSSES  IN  A  LOW  INTEN- 
SITY RAINFALL  REGION  IN  IRAQ, 

Agriculture     and     Water     Resources     Research 
Centre,  Baghdad  (Irag). 
For  primary  bibliographic  entry  see  Field  2B. 
W88- 10400 


CONTRIBUTION  OF  SOIL  MOISTURE  STOR- 
AGE TO  THE  WATER  BALANCES  OF 
UPLAND  FORESTED  AND  GRASSLAND 
CATCHMENTS, 

Institute  of  Hydrology,  Powys  (Wales). 

J.  A.  Hudson. 

Hydrological  Sciences  Journal  HSJODN,  Vol   33 

No.  3,  p  289-309,  June  1988.  8  fig,  3  tab,  34  ref. 

Descriptors:  *SoiI  water,  *Hydrologic  budget, 
'Forest  watersheds,  *Grasslands,  'Storage,  Sea- 
sonal storage,  Watersheds,  Catchment  areas, 
Wales,  Drought,  Snow,  Precipitation,  Evapora- 
tion, Evaporation  rate,  Seasonal  variation,  Mathe- 
matical analysis.  Vegetation,  Transpiration,  Water- 
shed management. 

Soil  moisture  was  measured  on  the  Plynlimon 
catchments,  mid  Wales,  by  neutron  scattering 
using  networks  of  access  tubes,  as  a  means  of 
estimating  the  changes  in  catchment  storage  for 
inclusion  in  the  water  balance.  Reduced  networks 
were  used  from  1974  to  1982,  following  an  early 
assessment  of  their  contribution  to  the  water  bal- 
ance from  1970  to  1973.  This  study  assesses  the 
contribution  of  soil  moisture  change  to  both  the 
annual  and  within-year  water  balances  of  the  pre- 
dominantly forested  Severn  and  grassland  Wye 
catchments,  during  a  period  of  more  extreme  con- 
ditions of  wetness,  drought,  and  snowfall.  Soil 
moisture  has  a  significant  impact  on  the  water 
balance,  but  with  a  tendency  to  give  evaporation 
less  than   the   Penman   E  sub  T  in   the  summer 


months  and  the  converse  in  the  winter,  a  discrep- 
ancy explained  by  the  movement  of  water  into  and 
out  of  stores  that  are  not  measured  by  the  soil 
moisture  networks.  Losses  by  evaporation  from 
the  forest  and  grassland  areas  are  estimated  and  the 
physical  and  biological  implications  for  water  re- 
sources and  forestry  are  discussed.  (Author's  ab- 
stract) 
W88- 10402 


ASSESSMENT  OF  A  SIMPLE  SPECTROPHO- 
TOMETRY METHOD  FOR  THE  DETERMI- 
NATION OF  DISSOLVED  ORGANIC  CARBON 
IN  FRESHWATERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  7B 
W88- 10440 


SATELLITE  REMOTE  SENSING  REQUIRE- 
MENTS FOR  HYDROLOGY  AND  WATER 
MANAGEMENT  FROM  THE  MID-1990S,  IN 
RELATION  TO  THE  COLUMBUS  PRO- 
GRAMME OF  THE  EUROPEAN  SPACE 
AGENCY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10483 


ESTIMATION  OF  THE  TIME  OF  CONCEN- 
TRATION FOR  DIVERGING  SURFACES, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10492 


RAINSTORM-INDUCED  EVENT  SEDIMENTA- 
TION AT  THE  TIDEWATER  FRONT  OF  A 
TEMPERATE  GLACIER, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2J. 
W88- 10793 


DOUBLED  C02  CLIMATE  AND  THE  SENSI- 
TIVITY OF  THE  MODELED  HYDROLOGIC 
CYCLE, 

National  Aeronautics  and  Space  Administration, 

New  York.  Goddard  Inst,  for  Space  Studies. 

D.  Rind. 

Journal  of  Geophysical  Research  JGRDE3,  Vol. 

93,  No.  D5,  p  5385-5412,  May  20,  1988.  13  fig,  5 

tab,  25  ref,  append. 

Descriptors:  'Hydrologic  cycle,  *Carbon  dioxide, 
*Air  pollution  effects,  'Climatology,  'Available 
water,  'Precipitation,  Water  temperature,  Marine 
climates,  Hydrologic  models.  Model  studies. 

Four  doubled  C02  experiments  with  the  GISS 
general  circulation  model  were  compared  to  inves- 
tigate the  consistency  of  changes  in  water  avail- 
ability over  the  U.S.  The  experiments  compared 
the  influence  of  model  sensitivity,  model  resolu- 
tion, and  the  sea  surface  temperature  gradient.  The 
results  show  that  the  general  mid-latitude  drying 
overland  is  dependent  upon  the  degree  of  mid- 
latitude  eddy  energy  decrease,  and  thus  the  degree 
of  high-latitude  temperature  change  amplification. 
There  is  a  general  tendency  in  the  experiments  for 
the  northern  and  western  U.S.  to  become  wetter, 
while  the  southern  and  eastern  portions  dry.  How- 
ever, there  was  much  variability  from  run  to  run, 
with  different  regions  showing  different  degrees  of 
sensitivity  to  the  parameters  tested.  The  results  for 
the  western  U.S.  depend  most  on  model  resolution: 
those  for  the  central  U.S.  on  the  sea  surface  tem- 
perature gradient  and  the  degree  of  mid-latitude 
ocean  warming;  and  those  for  the  eastern  U.S.  on 
model  sensitivity.  The  changes  in  particular  sea- 
sons depend  on  changes  in  other  seasons,  and  will 
therefore  be  sensitive  to  the  realism  of  the  ground 
hydrology  parameters.  (Author's  abstract) 
W88-10908 


REDUCTION  OF  THE  SPINUP  TIME  FOR 
EVAPORATION  AND  PRECIPITATION  IN  A 
SPECTRAL  MODEL, 


Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

For  primary  bibliographic  entry  see  Field  2B. 
W88-10911 


LINKED  STREAM-AQUIFER  SYSTEM 

MODEL, 

Dames  and  Moore,  Golden,  CO. 

A.  Prakash,  and  B.  A.  Jafari. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  1454-1463,  5  fig,  5  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Rainfall-runoff  relationships,  'Hydrologic 
models,  'Streams,  'Model  studies,  Groundwater 
management,  Mathematical  models,  LISAS  model, 
River  basin  management,  Hydrographs,  Runoff, 
Water  management,  Rivers,  wells,  Streamflow, 
Catchment  areas,  Base  flow. 

A  linked  stream-aquifer  system  model  was  devel- 
oped to  simulate  daily  streamflows  using  climato- 
logical,  land-use,  and  hydrogeological  data.  A  se- 
quential flow  simulation  model  was  used  to  gener- 
ate hydrographs  of  surface  runoff  and  deep  perco- 
lation. The  deep  percolation  component  was  used 
as  input  to  an  analytical  groundwater  flow  model 
which  generates  and  routes  the  hydrographs  of 
baseflows  for  the  stream.  The  two  hydrographs 
were  combined  to  develop  virgin  streamflow  hy- 
drographs at  the  points  of  interest.  In  an  illustra- 
tion of  the  model,  the  daily  surface  flow  hydro- 
graph  was  generated  for  a  300  sq  mi  sub-watershed 
using  6-hour  precipitation  and  temperature  and 
daily  evapotranspiration  data.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88-10985 


EFFECT  OF  RAINSTORM  EVENTS  ON 
SPRING  WATER  CHEMISTRY  IN  LIME- 
STONE TERRANE, 

Arkansas  Univ.,  Fayetteville.   Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11186 


CHESAPEAKE  BAY  MARINE  ENVIRONMEN- 
TAL ASSESSMENT:  MARCH  1986  -  AUGUST 
1986, 

Maryland   Univ.    Eastern   Shore,    Princess   Anne. 

Coastal  Ecology  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-11261 


HYDROLOGICAL  DATA  UNITED  KINGDOM: 
THE  1984  DROUGHT, 

Institute  of  Hydrology,  Wallingford  (England). 
T.  Marsh,  and  M.  Lees. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  PB87-227443. 
Price  codes:  E06  in  paper  copy,  E06  in  microfiche. 
(1985).   82  p,   50   fig,   24  tab,   28   ref,   6   append. 

Descriptors:  'Drought,  'United  Kingdom,  'Hy- 
drology, 'Water  supply,  Hydrologic  cycle,  Rain- 
fall, Evaporation,  Runoff,  Water  storage,  Aquifers, 
Reservoirs,  Water  deficit,  Spatial  distribution. 

The  United  Kingdom  drought  of  1984  is  docu- 
mented vvithin  a  water  resources  framework.  The 
development,  duration  and  severity  of  the  drought 
are  examined  with  particular  reference  to  regional 
variations  in  intensity.  Assessments  are  made  of  the 
likely  frequency  of  occurrence  of  the  drought  and 
its  magnitude  is  considered  both  in  the  perspective 
provided  by  historical  records  of  rainfall  and 
runoff,  and  in  the  context  of  the  recent  somewhat 
erratic  climatic  behavior.  A  specific  comparison  is 
made  with  the  great  drought  of  1975/76.  The 
structure  of  the  report  follows  the  hydrological 
cycle  with  chapters  devoted  to  rainfall,  evapora- 
tion, runoff  and  water  storage  in  surface  reservoirs 
and  in  aquifers.  (Lantz-PTT) 
W88-11271 


Field  2— WATER  CYCLE 


Group  2A — General 

HYSTERETIC  BEHAVIOUR  OF  MOIST  CON- 
VECTION, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-11287 


2B.  Precipitation 


ENRICHED  CONCENTRATIONS  OF  BRO- 
MINE, CHLORINE,  AND  IODINE  IN  URBAN 
RAINFALL  AS  DETERMINED  BY  INSTRU- 
MENTAL NEUTRON  ACTIVATION  ANALY- 
SIS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Nu- 
clear Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10136 


NITRATED  PHENOLS  IN  RAIN:  ATMOS- 
PHERIC OCCURRENCE  OF  PHYTOTOXIC 
POLLUTANTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung    und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10143 


PERIODIC  18.  6-YEAR  AND  CYCLIC  10  TO  11 
YEAR  SIGNALS  IN  NORTHEASTERN 
UNITED  STATES  PRECIPITATION  DATA, 

State  Univ.  of  New  York  at  Stony  Brook. 

R.  G.  Currie,  and  D.  P.  O'Brien. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  3,  p 

255-281,  May/June   1988.   12  fig,  2  tab,   109  ref, 

append. 

Descriptors:  'Northeastern  United  States,  'Clima- 
tology, 'Climatic  cycles,  'Tides,  'Precipitation, 
•Rainfall,  'Drought,  'Prediction,  'Weather  pat- 
terns, Luni-solar  cycle. 

Evidence  for  a  narrow  band-limited  signal  with 
period  near  18-6  years  is  found  in  126  out  of  136 
yearly  total  precipitation  records,  and  in  1531  out 
of  1668  monthly  records  in  the  northeastern  United 
States.  In  addition,  a  smaller  band-limited  term 
with  period  10  to  11  years  is  found  in  a  little  more 
than  half  of  the  records.  The  wave-forms  of  both 
signals  are  obtained  and  discussed  in  relation  to 
earlier  published  experimental  results  for  the  west- 
ern U.S.  From  1840  to  near  the  end  of  the  19th 
century,  rainfall  minima  in  the  wavertrain  are 
highly  correlated  with  tidal  maxima  of  the  18.6- 
year  luni-solar  tide,  the  twelfth  largest  tidal  constit- 
uent in  Newton's  theory;  the  wavertrain  then 
switched  phase  by  180  degree  and  for  most  of  the 
20th  century  rainfall  maxima  are  correlated  with 
tidal  maxima  at  1917.5,  1936.1,  1954.7,  and  1973.3. 
This  bistable  phenomenon  of  atmospheric  science 
was  discovered  by  Currie  in  a  study  of  tree-rings 
from  the  Patagonian  Andes,  and  O'Brien  and 
Currie  recently,  have  suggested  a  dynamical  expla- 
nation in  terms  of  mathematical  physics.  In  terms 
of  yearly  rainfall,  the  mean  percentage  amplitude 
modulation  of  hte  wave  was  near  4-  or  -  6%  until 
1940  after  which  it  began  to  increase  rapidly, 
reaching  +  or  -  10%  in  the  1960s  and  1970s.  These 
results  provide  a  rational  explanation  for  the  severe 
water  shortage  crisis  that  occurred  at  tidal  mini- 
mum 1964.0  and  reoccurred  19  years  later.  (Miller- 
PTT) 
W88-10155 


ONSET  OF  THE  SOUTHWEST  MONSOON 
OVER  KERALA:  1901-1980, 

Indian  Inst  of  Tropical  Meteorology,  Poona. 
R  Ananthakrishnan,  and  M.  K.  Soman. 
Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  3,  p 
283-296,  May/June  1988.  8  fig,  5  tab,  7  ref. 

Descriptors:  'Monsoons,  'Rainfall,  'Climatic  data, 
•Thunderstorms,  'Meteorology,  'India,  Kerala, 
Statistics,  Statistical  analysis. 

The  date  of  the  southwest  monsoon  over  Kerala, 
India  is  a  crucial  date  in  the  meteorological  calen- 
dar of  India  as  it  marks  the  beginning  of  the  rainy 


season  for  the  country.  Using  daily  mean  rainfall 
from  dense  rain  gage  networks,  onset  dates  for  the 
southwest  monsoon  over  north  and  south  Kerala 
have  been  derived  for  the  years  1901  to  1980. 
These  dates  were  compared  with  the  onset  dates 
from  records  of  the  India  Meteorological  Depart- 
ment. Statistics  of  the  onset  dates  are  presented. 
The  mean  onset  date  for  south  Kerala  is  found  to 
be  30  May  and  1  June  for  north  Kerala  with  a 
standard  deviation  of  9  days  for  each.  Examination 
of  rainfall  series,  constructed  by  averaging  the 
rainfall  at  individual  stations,  revealed  alternating 
patterns  of  spells  of  light  and  heavy  rain  amounts 
of  varying  durations.  The  prevailing  notion  that 
rainfall  from  pre-monsoon  thunderstorms  progres- 
sively increases  and  merges  with  the  monsoon 
rainfall  is  shown  to  be  invalid.  (Miller-PTT) 
W88-10156 


STORM  RAINFALL  ON  THE  NJEMPS  FLATS, 
BARINGO  DISTRICT,  KENYA, 

Rhodes     Univ.,     Grahamstown     (South     Africa). 

Dept.  of  Geography. 

K.  M.  Rowntree. 

Journal  of  Climatology  JOUCD2,  Vol.  8,  No.  3,  p 

297-309,  May /June  1988.  6  fig,  6  tab,  15  ref. 

Descriptors:  'Meteorology,  'Kenya,  'Storms, 
'Rainfall  distribution,  Rainfall  intensity,  Seasonal 
variation,  Depth-area-duration  analysis,  Statistical 
analysis,  Erosion  potential,  Rainfall  harvesting. 

Annual,  seasonal  and  storm  rainfall  characteristics 
are  analyzed  for  the  Njemps  Flats,  a  semi-arid  area 
near  Lake  Baringo  in  the  Kenya  Rift  Valley. 
Storm  rainfall  is  analyzed  in  terms  of  intensity, 
timing,  duration  and  total  storm  depth.  Storms 
characteristically  occur  in  the  early  evening,  with 
one  storm  of  around  2  hours  making  up  the  daily 
rainfall  totals.  High  intensity  rainfall  seldom  per- 
sists longer  than  30  minutes.  The  maximum  30 
minute  intensity  recorded  was  80  mm/h  while  the 
maximum  60  minute  intensity  was  75  mm/h.  An 
analysis  of  annual  and  monthly  recurrence  inter- 
vals of  storm  depth  indicate  that  for  a  1  in  10  year 
recurrence  interval,  the  heaviest  rainfall  takes 
place  in  the  months  of  June,  July  and  April;  for  a  1 
in  2  year  recurrence  interval,  the  months  with  the 
heaviest  storms  become  August,  July  and  April. 
The  pattern  and  amount  of  rainfall  is  highly  vari- 
able from  year  to  year.  Erosion  potential  and 
runoff  harvesting  are  discussed.  (Author's  abstract) 
W88-10157 


IMPACT  OF  A  SINGLE  BLACK  SNOWFALL 
ON  STREAMWATER  CHEMISTRY  IN  THE 
SCOTTISH  HIGHLANDS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10161 


LONG-RANGE  FORECAST  OF  THE  BREAK 
AND  ACTIVE  SUMMER  MONSOONS, 

Ecole  Polytechnique,  Palaiseau  (France). 

D.  L.  Cadet,  and  P.  Daniel. 

Tellus  TELLAL,  Vol.   40A,   No.   2,   p   133-150, 

March  1988.  10  fig,  3  tab,  33  ref. 

Descriptors:  'Monsoons,  'Seasonal  variation, 
'Meteorology,  'Weather  forecasting,  Time  series 
analysis,  Wind,  Sri  Lanka,  Forecasting,  Sumatra, 
India,  Prediction. 

Ship  observations  along  the  well-sampled  shipping 
route  from  Sri  Lanka  to  Sumatra  were  processed 
to  determine  the  daily  fluctuations  of  zonal  and 
meridional  components  of  the  wind,  pressure, 
cloudiness,  air  temperature  and  sea  surface  temper- 
ature (SST)  over  a  23-year  period  from  1  January 
1954  to  31  December  1976.  The  time  series  of 
pressure  and  cloudiness  exhibit  a  well-defined  30- 
to  50-day  oscillation.  Low  pressure  events  are  as- 
sociated with  above  normal  cloudiness  and  high 
pressure  events  are  associated  with  below  normal 
cloudiness.  These  correspond  to  the  perturbations 
propagating  northward  during  the  summer  mon- 
soon which  give  rise  to  the  low-frequency  fluctua- 
tions of  the  monsoon  activity.  The  strong  relation- 
ship existing  between  these  northward  propagating 


perturbations  and  the  activity  of  the  monsoon  over 
India  was  used  to  forecast  the  break  and  active 
periods  of  the  summer  monsoon.  The  results  indi- 
cate that  the  activity  of  the  monsoon  can  be  pre- 
dicted a  month  in  advance  with  an  average  error 
of  about  a  week  for  most  of  the  stations  over  India. 
In  particular,  the  method  offers  a  way  to  forecast 
the  onset  of  the  summer  monsoon  at  the  30-day 
range.  (Miller-PTT) 
W88-10170 


CONTRIBUTION  TO  THE  CLIMATOLOGY  OF 
TROPOSPHERIC  DYNAMICS  OVER  AMA- 
ZONIA (UMA  CONTRIBUICAO  A  CLIMATO- 
LOGIA  DA  DINAMICA  DA  TROPOSFERA 
SOBRE  A  AMAZONIA), 
V.  E.  Kousky,  and  L.  C.  Molion. 
Acta  Amazonica  AMAZA,  Vol.  15,  No.  3-4,  p 
311-320,  September-December  1985.  5  fig,  18  ref. 

Descriptors:  'Climatology,  'Troposphere, 

•Amazon,  'Precipitation,  'Rainfall,  Seasonal  vari- 
ation, Spatial  distribution,  Amazon  River,  South 
America. 

The  tropospheric  circulation  pattern  and  its  rela- 
tion to  rainfall  in  the  Amazonas  basin  are  dis- 
cussed. The  general  pattern  of  precipitation,  during 
the  summer,  is  closely  linked  to  the  position  of  an 
upper  tropospheric  high  pressure  system,  which 
dominates  the  circulation  over  South  America  and 
whose  center  generally  forms  over  Bolivia.  This 
system  weakens  and  moves  northward  during  fall 
and  winter  while  southern  and  eastern  portions  of 
the  Amazonas  basin  experience  a  dry  season.  Vari- 
ability in  the  rainfall  pattern  may  be  due  partially 
to  persistent  convergence  zones,  originating  from 
or  associated  with  the  Southern  Hemisphere  fron- 
tal system,  which  greatly  organizes  convection 
over  tropical  Brazil.  The  sea  breeze  circulation, 
which  affects  the  northern  coast  of  Brazil,  is  an 
important  factor  in  organizing  instability  lines.  At 
time,  these  propagate  inland  remaining  active  for 
up  to  48  hours  crossing  the  entire  basin  and  reach- 
ing the  Andes.  The  spatial  distribution  of  rainfall 
over  the  basin  may  be  linked  to  these  instability 
lines.  (Author's  abstract) 
W88-10192 


FREQUENCY  OF  DROUGHT  AND  SEVERE 
FIRE  WEATHER  IN  NORTH-EASTERN  WIS- 
CONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Forestry. 
C.  G.  Lorimer,  and  W.  R.  Gough. 
Journal         of        Environmental         Management 
JEVMAW,  Vol.  26,  No.  3,  p  203-219,  April  1988. 
4  fig,  3  tab,  38  ref. 

Descriptors:  'Wisconsin,  'Climatology,  'Drought, 
'Moisture  deficiency,  'Fire  susceptibility,  'Weath- 
er patterns,  'Temperature  effects,  Humidity, 
Lightning,  Weather  data  collection. 

A  daily  record  of  drought  was  calculated  with  the 
Keetch-Byram  drought  index  from  temperature 
and  rainfall  data  for  the  period  1864-1979.  Historic 
fire  records  indicate  that  most  fires  greater  than 
120  ha  in  size  have  occurred  at  levels  exceeding 
the  80th  percentile  of  10-day  mean  drought  index 
observations.  Unusually  large  conflagrations,  such 
as  the  Peshtigo  Fire  of  1871,  occurred  at  levels  at 
or  exceeding,  the  95th  percentile  on  days  with 
<  =  40%  relative  humidity.  Days  with  moisture 
conditions  conducive  to  the  spread  of  large  fires  in 
slash,  windfall,  and  pine  forest  fuels  are  common; 
36%  of  the  years  had  at  least  1 5  days  with  suitable 
conditions.  Weather  conditions  similar  to  those  at 
the  time  of  historic  conflagrations  are  much  less 
frequent,  but  years  with  at  least  10  days  of  extreme 
burning  conditions  have  occurred  at  average  inter- 
vals of  18  years.  A  comparison  of  drought  severity 
in  each  year  suggests  that  1976  had  by  far  the  most 
severe  drought  conditions  in  the  116-year  period, 
and  that  many  droughts  in  recent  decades  were  as 
severe  as  those  at  the  time  of  post-settlement  con- 
flagrations. Lightning  fires  frequency  is  highest 
during  drought  years,  apparently  because  of  higher 
ignition  probability  during  dry  periods.  (Author's 
abstract) 
W88-10198 
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TIME-TRENDS  OF  SULFATE  AND  NITRATE 

IN  PRECIPITATION  IN  NORWAY  (1972-1982), 

Bergen  Univ.  (Norway).  Geofysisk  Inst. 

E.  Berge. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 

2,  p  333-338,  February  1988.  4  fig,  3  tab,  14  ref. 

Descriptors:  *Acid  rain,  *Air  pollution,  ♦Chemis- 
try of  precipitation,  'Sulfates,  *Nitrates,  *Norway, 
Precipitation,  Temperoral  distribution. 

A  time-trend  analysis  of  excess-sulfate  (exc(S04)2- 
)  and  nitrate  N03-  in  precipitation  at  three  Norwe- 
gian background  stations  over  the  period  1972- 
1982  is  shown.  Parameterized  corrections  for  trans- 
port direction,  precipitation  amount  and  seasonal 
cycle  are  applied,  and  a  'split-half  method  is  used 
to  estimate  the  uncertainty  of  the  trend  analysis. 
Despite  a  large  decrease  (3.4%/a)  in  the  emission 
rates  in  the  U.K.,  no  corresponding  negative 
exc(S04)2-  trend  is  found  from  this  transport  di- 
rection. In  air  masses  from  remote  areas,  like  the 
Atlantic  and  Norwegian  seas,  a  marked  negative 
exc(S04)2-  trend  is  found,  in  accordance  with 
reduced  emission  rates  in  middle  Europe  and 
North  America.  Further,  increased  emission  rates 
of  nitrogen  compounds  are  reflected  in  a  positive 
N03-  trend  in  southern  Norway.  The  most  north- 
erly station  indicates,  however,  a  decrease  in  N03- 
.  (Author's  abstract) 
W88-10239 


TREND  AND  SEASONAL  VARIATION  OF 
PRECIPITATION  CHEMISTRY  DATA  IN  THE 
NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
T.  A.  Buishand,  G.  T.  Kempen,  A.  J.  Frantzen,  H. 
F.  R.  Reijnders,  and  A.  J.  Van  Den  Eshof. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
2,  p  339-348,  February  1988.  8  fig,  1  tab,  28  ref,  3 
appen. 

Descriptors:  "Acid  rain,  *Air  pollution,  "Chemis- 
try  of  precipitation,  Trends,  Ammonium,  Nitrate, 
Sulfate,  Seasonal  variation,  Statisitcal  models,  At- 
mospheric water,  Statistical  analysis,  Regression 
analysis. 

A  multiple  regression  model  is  introduced  to  de- 
scribe temporal  variations  in  precipitation  chemis- 
try data.  The  model  considers  the  effects  of  the 
annual  cycle,  a  linear  trend  and  precipitation-quan- 
tity simultaneously.  The  paper  discusses  the  appli- 
cation of  the  model  to  concentrations  and  deposi- 
tion of  hydronium  (H  +  ),  ammonium,  nitrate  and 
sulfate  for  monthly  bulk  samples  in  The  Nether- 
lands for  the  period  1978-1984.  Statistical  conclu- 
sions about  the  annual  cycle  and  the  trend  were 
hardly  influenced  by  the  choice  of  the  dependent 
variable  (deposition,  concentration  or  logarithm  of 
concentration).  With  the  exception  of  H+  concen- 
trations, a  large  part  of  the  temporal  variation  was 
due  to  precipitation-quantity  effects.  Significant 
annual  cycles  were  found  for  nitrate,  ammonium 
and  sulfate.  There  was  statistical  evidence  of  a 
downward  trend  for  sulfate  and  nitrate.  A  com- 
plex, non-linear  trend  was  observed  for  H+  that 
resulted  in  a  significant  autocorrelation  of  the  re- 
siduals from  the  regression  equation.  Trend-detec- 
tion was  emphasized.  For  ammonium,  nitrate  and 
sulfate,  it  was  possible  to  distinguish  small  system- 
atic changes  in  quite  short  records  (a  mean  annual 
change  of  4-6%  in  a  5-year  record).  This  was  not 
the  case  for  H  +  ,  because  temporal  variations  of 
this  component  were  insufficiently  explained  by 
the  systematic  annual  cycle  and  precipitation-quan- 
tity. (Author's  abstract) 
W88- 10240 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 

Academia  Sinica,  Beijing  (China).  Research  Center 
for  Eco-Environmental  Sciences. 
D.  Zhao,  J.  Xiong,  Y.  Xu,  and  W.  H.  Chan. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
2,  p  349-358,  February  1988.  6  fig,  8  tab.   19  ref. 

Descriptors:  *Air  pollution,  "Chemistry  of  precipi- 
tation, *Acid  rain,  "Chemical  analysis,  "China,  Hy- 
drogen ion  concentration,  Aerosols,  Data  collec- 
tions, Regional  analysis. 


Acid  rain  and  acidification  of  the  environment 
have  been  environmental  issues  of  concern  in 
China  in  recent  years.  Approximately  90%  of  the 
monitoring  stations  with  a  mean  pH  of  less  than  5.6 
are  located  south  of  the  Yangtze  River.  In  this 
account,  new  research  data  have  been  combined 
with  those  published  originally  in  Chinese  to  give 
an  overview  of  the  acid  rain  picture  in  SW  China, 
a  region  with  the  most  serious  acid  rain  problem  in 
China.  Results  of  SW  China  have  been  presented 
in  comparison  with  data  in  northern  parts  of  China 
to  not  only  demonstrate  the  spatial  variability,  but 
also  to  reflect  the  impact  of  NH3,  airborne  parti- 
cles and  soil  types  on  rain  acidity.  Based  on  pre- 
cipitation and  aerosol  chemistry  measurements,  the 
source  and  origin  of  acid  rain  in  SW  China  are 
discussed.  (Author's  abstract) 
W88-10241 


SOIL  AND  WATER  LOSSES  IN  A  LOW  INTEN- 
SITY RAINFALL  REGION  IN  IRAQ, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

M.  H.  Hussein,  and  A.  K.  Othman. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  3,  p  257-267,  June  1988.  4  fig,  4  tab,  23  ref. 

Descriptors:  "Water  loss,  "Erosion,  "Soil  erosion, 
"Iraq,  "Rainfall-runoff  relationships,  "Rainfall  in- 
tensity, Rill  erosion,  Runoff,  Surface  runoff.  Sheet 
erosion,  Erosion  rates,  Mathematical  analysis. 

The  rainfed  region  of  northern  Iraq  experiences 
moderate  to  severe  water  erosion.  The  area  is 
characterized  by  low  intensity  rainfall,  so  erosion 
characteristics  in  the  region  may  differ  from  those 
of  regions  with  high  intensity  rainfall.  Data  from 
two  natural  runoff  plots  in  the  region  were  used  to 
derive  preliminary  rainfall-runoff  and  soil  erosion 
relationships.  Runoff  was  found  to  vary  linearly 
with  rainfall.  Interrill  or  sheet  erosion  was  the 
dominant  erosion  type  on  the  plots.  Soil  loss  varied 
exponentially  with  rainfall  intensity  and  values  of 
the  exponent  obtained  were  within  the  range  ob- 
served in  other  rainfall  regions.  Average  soil  erodi- 
bility  measured  on  each  plot  varied  with  plot  sur- 
face conditions.  (Author's  abstract) 
W88-10400 


RAINFALL  PATTERNS  AS  BACKGROUND  TO 
PLANT  PHENOLOGY  IN  NORTHERN  TAN- 
ZANIA, 

Groningen  Rijksuniversiteit  (Netherlands).  Zoolo- 

gisch  Lab. 

H.  H.  T.  Prins,  and  P.  E.  Loth. 

Journal  of  Biogeography  JBIODN,  Vol.  15,  No.  3, 

p  451-463,  May  1988.  6  fig,  6  tab,  37  ref. 

Descriptors:  "Rainfall,  "Rainfall  distribution,  "Pre- 
cipitation, Seasonal  variation,  Spatial  distribution, 
Prediction,  Plant  growth. 

The  rainfall  pattern  in  time  and  space  within  the 
Masai  Ecosystem  of  northern  Tanzania  was  stud- 
ied using  rainfall  data  of  sixteen  stations  within  the 
area.  Annual  amounts  of  rainfall  were  found  to  be 
unpredictable,  and  the  annual  deviations  of  the 
long-term  mean  annual  rainfall  were  without 
cyclic  trends  for  the  individual  stations.  However, 
the  pooled  rainfall  data  of  the  different  stations 
show  that  series  of  wet  and  dry  years  alternate. 
Total  annual  rainfall  increases  with  altitude  and  the 
variability  in  rainfall  decreases  with  altitude.  It 
appears  that  rainfall  in  the  dry  season  is  caused  by 
thunderstorm  activity,  and  no  relation  between 
rainfall  and  altitude  exists  during  this  time  of  year. 
Rainfall  in  the  wet  season  shows  a  very  different 
spatial  relationship,  indicating  the  effects  of  the 
monsoon.  Rainfall  increases  with  altitude,  especial- 
ly during  the  long  rains.  Different  seasons  can  be 
discerned  and  the  data  indicate  that  the  amount  of 
rain  in  the  long  rainy  season  is  more  predictable 
than  the  amount  in  the  short  rainy  season.  The 
differences  are  discussed  briefly  with  regard  to 
plant  phenology  patterns  and  grass  growth.  (Au- 
thor's abstract) 
W88-10512 


GEOCHEMICAL       MASS-BALANCE       RELA- 
TIONSHIPS  FOR  SELECTED  IONS  IN  PRE- 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 

CIPITATION  AND  STREAM  WATER,  CATOC- 
TIN  MOUNTAINS,  MARYLAND, 

Geological  Survey,  Towson,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10518 


DETERMINATION  OF  ALKALINE  EARTH 
METALS  IN  JAPANESE  RAIN  AND  SNOW  BY 
ICP  EMISSION  SPECTROMETRY, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
For  primary  bibliographic  entry  see  Field  2K. 
W88-10543 


EFFECT  OF  RAINWATER  QUALITY  ON  SOIL 
WATER  AND  SOIL  PROPERTIES, 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Forest  Genetics. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10557 


THROUGHFALL    CHEMISTRY    (METSIKKO- 
SADAMAN  LAATU), 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Peatland  Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10559 


FORECASTING  THE  STORM  OF  15-16  OCTO- 
BER 1987, 

Meteorological  Office,  Bracknell  (England). 

R.  M.  Morris,  and  A.  J.  Gadd. 

Weather   WTHWA2,   Vol.   43,   No.    3,   p   70-90, 

March  1988.  20  fig,  1  tab,  1  ref. 

Descriptors:  "Weather  forecasting,  "Storms, 
"Weather  data  collections,  Prediction,  England, 
Winds,  Atmospheric  pressure. 

The  storm  of  15-16  October  1987  demonstrated 
how  rapidly  severe  weather  can  develop  and  catch 
people  relatively  unawares.  Having  established 
that  given  adequate  observations,  technology  and 
scientific  understanding  such  a  storm  is  forecasta- 
ble,  the  challenge  to  the  Meterological  Office  is  to 
work  towards  a  standard  of  forecasting  and  of  the 
dissemination  of  forecasts  that  will  be  able  to  deal 
confidently  with  even  such  unusual  events  as  the 
1987  October  storm.  Development  and  progress  of 
this  storm  are  illustrated  by  charts  of  barometric 
pressure  and  winds  for  the  days  preceding  and 
including  the  storm.  Forecasts  issued  by  the  Cen- 
tral Forecasting  Office  3-5  days  before  the  occur- 
rence of  the  storm  were  probably  more  accurate  in 
some  respects  than  forecasts  issued  some  6-18 
hours  before  the  event.  In  the  short  term  the 
forecasters  were  simply  not  able  to  predict  with 
any  confidence  the  precise  detail  of  the  develop- 
ments during  the  evening  of  the  15th  over  Biscay 
to  the  extent  of  being  able  to  provide  more  than  a 
few  hours  warning  of  violent  winds  across  most  of 
southern  England.  Warnings  of  severe  gales  for  the 
English  Channel  and  adjacent  coastal  areas  were 
issued  some  12  hr  in  advance  although  warning  of 
the  hurricane  force  winds  actually  obtained  was 
issued  less  than  3  hr  in  advance.  Whether  forecast- 
ers will  be  able  to  give  more  accurate  and  more 
timely  advice  on  the  occurrence  of  such  extreme 
weather  events  in  the  future  depends  very  much 
on  the  availability  of  good  data  in  crucially  impor- 
tant regions  of  the  ocean  and  atmosphere.  (Au- 
thor's abstract) 
W88-10565 


GREAT  STORM  OF  15-16  OCTOBER  1987, 

S.  D.  Burt,  and  D.  A.  Mansfield. 

Weather   WTHWA2,   Vol.  43,   No.   3,   p  90-108, 

March  1988.  13  fig,  5  tab,  5  ref. 

Descriptors:  "Weather  forecasting,  "Storms, 
"Winds,  "Weather  data  collections,  England, 
Storm  damage,  Temperature,  Atmospheric  pres- 
sure. 

On  the  night  of  15/16  October  1987,  a  fast-moving 
vigorous  depression  caused  the  most  severe  storm 
damage  for  many  generations  in  southern  England. 
At  least   18  people  died  as  a  direct  result  of  the 
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Field  2— WATER  CYCLE 


Group  2B — Precipitation 

gale,  and  if  the  winds  had  not  been  at  their  peak 
during  the  hours  of  darkness  there  can  be  little 
doubt  that  many  more  would  have  died.  Hundreds 
of  millions  of  pounds  worth  of  damage  resulted 
and  millions  of  trees  were  blown  down.  The  syn- 
optic background  to  the  storm  (including  a  chro- 
nology of  significant  events)  is  reconstructed,  an 
indication  of  the  peak  winds  reached  and  their 
rarity  is  provided,  and  other  exceptional  meterolo- 
gical  features  of  the  storm  are  examined,  in  particu- 
lar the  rapid  changes  in  temperature  and  pressure. 
Lessons  that  might  be  learned  from  the  storm  are 
discussed.  The  extent  and  severity  of  the  storm 
damage  is  described.  (Author's  abstract) 
W88-10566 


DRIVING  RAIN  -  CALCULATIONS  AND 
MEASUREMENTS  FOR  BUILDINGS, 

Meteorological  Office,  Bracknell  (England). 

M.  J.  Prior,  and  A.  J.  Newman. 

Weather  WTHWA2,  Vol.  43,  No.  4,  p  146-155, 

March  1988.  8  fig,  1  tab,  15  ref. 

Descriptors:  *Masonry,  'Structures,  *Buildings, 
•Rainfall  intensity,  *Weathering,  'Wind  velocity, 
•Model  studies.  Driving  rain  index,  Design  critera. 

In  the  wet  and  windy  British  climate,  the  product 
of  rainfall  amount  and  wind  speed  is  a  natural 
choice  for  an  index  of  the  exposure  of  buildings. 
Such  a  product,  the  'driving  rain  index',  has  sever- 
al applications,  for  example  as  a  guide  to  the 
weathering,  staining  or  washing  of  building  fa- 
cades, or  the  influence  of  rain  on  the  thermal 
transmittance  of  a  building's  fabric,  or  the  risk  of 
rain  penetration  through  building  features,  such  as 
window  joints  and  tiled  roofs.  However,  its  fore- 
most use  has  been  in  assessing  the  suitability  of 
various  types  of  masonry  with  a  view  to  avoiding 
rain-induced  dampness  on  inner  walls.  This  appli- 
cation intensified  in  the  energy-conscious  1970s 
and  1980s,  when  cavity  wall  insulation  became 
more  commonly  used.  (Author's  abstract) 
W88-10567 


PHYTOPLANKTON  OF  AN  ENRICHED, 
SOFT-WATER  LAKE  SUBJECT  TO  INTERMIT- 
TENT HYDRAULIC  FLUSHING  (GRASMERE, 
ENGLISH  LAKE  DISTRICT), 

Freshwater    Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 
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MESOSCALE  REPRESENTATIVENESS  OF 
RAINFALL  MEASUREMENTS  FOR  WINNI- 
PEG, 

Atmospheric     Environment     Service,     Winnipeg 

(Manitoba). 

R   L.  Raddatz. 

Atmosphere-Ocean  ATOCDA,  Vol.  25,  No.  3,  p 

267-278,  September  1987.  5  fig,  2  tab,  19  ref. 

Descriptors:  *Rainfall  measurement,  'Rain  gages, 
•Winnipeg,  'Canada,  'Weather  data  collections, 
•Rainfall  distribution,  Statistics,  Probability  distri- 
bution, Precipitation,  Rainfall,  Spatial  distribution. 
Data  interpretation. 

Rainfall  measurements  from  the  Atmospheric  En- 
vironment Service  weather  observing  site  on  Win- 
nipeg were  extrapolated  to  ungauged  locations  and 
in  some  cases  used  as  area-averages.  The  spatial 
representatives  of  point  rainfall  measurements  for 
Winnipeg  for  two  accumulation  periods,  one  day 
and  one  month,  were  examined  Eight  to  nine 
years  of  data  from  a  mesoscale  network  were  used 
to  specify  isotropic  exponential  correlation  func- 
tions and  typical  coefficients  of  variation.  Taken 
together,  they  suggest:  (1)  probable  errors  for 
amounts  extrapolated  over  distances  of  from  10  to 
32  km  of  (  or-  126  to  165%  for  estimates  of  daily 
rainfalls  and  =  or  -  36  to  48%  for  estimates  of 
monthly  accumulation  (2)  probable  errors  for  area- 
average  amounts  with  stalion  densities  of  1/54  sq 
km  to  1/707  sq  km  of  21  to  85%  for  estimates  of 
daily  values  and  6  to  24%  for  estimates  of  monthly 
totals.  The  practice  of  using  data  from  a  single 
point  observation  site  to  approximate  Winnipeg's 
monthly  area-average  rainfalls  may  provide  esti- 


mates with  tolerable  errors.  However,  basing  daily 
area-average  rainfall  estimates  on  data  from  just 
one  observation  site  will  likely  result  in  large 
errors  and  this  practice  should  be  avoided.  Ex- 
trapolating either  daily  or  monthly  point  measure- 
ments >  10  km  or  more  from  the  Atmospheric 
Environment  Service  site  to  ungauged  points 
should  also  be  avoided  owing  to  the  high  probabil- 
ity of  unacceptably  large  estimation  errors.  (Au- 
thor's abstract) 
W88-10778 


INVESTIGATION  OF  THE  RELATIONSHIP 
BETWEEN  SUB-SAHARAN  RAINFALL  AND 
GLOBAL  SEA  SURFACE  TEMPERATURES, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
F.  H.  M.  Semazzi,  V.  Mehta,  and  Y.  C.  Sud. 
Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  1,  p 
118-138,  March  1988.  10  fig,  1  tab,  33  ref.  NASA 
Task  No.  677-92-24. 

Descriptors:  'Temperature  effects.  'Rainfall  index, 
'Droughts,  'Africa,  'Sea  surface  temperature, 
'Meteorology,  Rainfall,  Time  series,  Simulation, 
Oceans. 

The  relationship  between  sea  surface  temperature 
(SST)  and  rainfall  index  anomalies  over  sub-Saha- 
ran  Africa  for  the  15-year  period,  1970-84,  has 
been  examined.  The  monthly  mean  SST  data  were 
used  for  the  global  oceans  between  40  degrees 
South  and  60  degrees  North.  The  rainfall  data 
consist  of  annual  mean  rainfall  indices  for  the  Sahel 
and  Sudan  belts  over  North  Africa.  An  Empirical 
Orthogonal  Function  (EOF)  analysis  of  the  SST 
data  has  been  carried  out  for  the  Atlantic,  Indian 
and  global  ocean  regions.  The  results  show  that 
the  most  dominant  eigenmode,  EOF1,  is  character- 
ized by  warming  over  the  central  eastern  Pacific, 
cooling  over  the  eastern  and  mid-latitude  Pacific 
and  warming  over  the  entire  Atlantic  and  Indian 
ocean  basins.  The  second  EOF  for  the  Atlantic 
Ocean  SST  analysis  shows  a  dipole  (north-south 
see-saw)  pattern.  The  third  EOF  for  the  Atlantic 
SST  analysis  has  the  same  sign  over  the  Atlantic 
basin.  Global  SST  EOF2  and  EOF3  correspond  to 
Atlantic  SST  EOF3  and  EOF2,  respectively.  The 
correlation  between  the  sub-Saharan  annual  rain- 
fall index,  which  mainly  represents  the  summer 
season  rainfall  from  June  to  September,  and  SST 
EOFs  shows  that  EOF1  has  statistically  significant 
monthly  correlations  for  the  Sahel  and  Sudan  re- 
gions and  that  the  warm  El  Nino-like  phases  of 
SST  EOF1  correspond  to  drought  conditions.  This 
suggests  that  the  large-scale  SST  anomalies  may  be 
responsible  for  a  significant  component  of  the  ob- 
served vacillation  of  sub-Saharan  rainfall.  Some 
preliminary  simulation  results  from  General  Circu- 
lation Models  that  support  the  above  findings  are 
also  presented.  (Author's  abstract) 
W88-10781 


SOME  RECENT  TRENDS  IN  PRECIPITATION 
IN  WESTERN  CANADA  AND  THEIR  POSSI- 
BLE  LINK  TO   RISING   CARBON   DIOXIDE, 

Atmospheric    Dynamics   Corp.,    Victoria   (British 

Columbia). 

M.  B.  Danard,  and  T.  S.  Murty. 

Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.   1,  p 

139-145,  March  1988.  3  fig,  14  ref. 

Descriptors:  'Climatology,  'Precipitation,  'Green- 
house effect,  'Carbon  dioxide,  'Model  studies,  Cli- 
matic data,  Air  temperature,  Canada,  Seasonal  var- 
iation, Orography,  Sea  surface  temperature,  Pacific 
Ocean. 

Observations  of  the  changes  in  mean  annual  and 
seasonal  precipitation  with  time  in  British  Colum- 
bia and  western  Alberta  between  the  periods  1931- 
60  and  1951-80  indicate  that  more  stations  show  an 
increase  than  a  decrease.  Changes  tend  to  be  posi- 
tive on  the  coast,  negative  in  south-central  British 
Columbia,  positive  on  the  west  slopes  of  the  Rock- 
ies, and  negative  to  the  east.  This  suggests  an 
orographic  influence  and  increased  flow  from  the 
southwest  at  mountain-top.  Both  the  surface  air 
temperature  and  sea  surface  temperature  were 
raised  by  2  C  for  cyclogenesis  events  over  the 
northeastern   Pacific  and   the  consequences  were 


investigated  with  the  aid  of  a  limited-area,  8-level, 
primitive  equations  model.  The  lows  are  deepened 
by  as  much  as  6  mb  and  precipitation  amounts  are 
increased  up  to  8  mm  owing  to  the  increased 
mixing  ratio  and  the  feedback  of  latent  heat 
energy.  The  possibility  that  precipitation  changes 
are  associated  with  C02  warming  was  considered. 
It  was  concluded  that,  although  precipitation  has 
generally  increased  with  increasing  C02,  other 
climate  fluctuations  may  also  be  a  cause.  (Author's 
abstract) 
W88-10782 


MESOSCALE  PRECIPITATION  PATTERNS 
AROUND  WELLINGTON,  NEW  ZEALAND, 

Meteorological  Service,  Wellington  (New  Zea- 
land). 

M.  J.  Salinger,  R.  M.  Smith,  and  M.  Tweeddale. 
New  Zealand  Journal  of  Geology  and  Geophysics, 
Vol.  29,  No.  1,  p  99-114,  1986.  20  fig,  2  tab,  11  ref. 

Descriptors:  'Weather  patterns,  'Precipitation, 
'Air  circulation,  'New  Zealand,  Fronts,  Orogra- 
phic precipitation,  Cyclonic  precipitation,  Meteor- 
ological data  collections,  Principal  component 
analysis. 

Mesoscale  precipitation  patterns  around  Welling- 
ton, New  Zealand,  are  examined  using  the  method 
of  principal  component  analysis.  Five  distinct  pre- 
cipitation patterns  emerge  that  are  caused  by  six 
synoptic  situations.  Given  the  great  variability  in 
synoptic  patterns  that  can  occur  in  the  New  Zea- 
land region,  and  the  complexity  of  the  terrain 
around  Wellington,  the  similarity  of  synoptic  ana- 
logues for  each  precipitation  pattern  is  good.  The 
results  demonstrate  the  effects  of  orographic  inter- 
action on  the  amount  and  distribution  of  precipita- 
tion by  synoptic-scale  airflow  in  the  Wellington 
region.  (Author's  abstract) 
W88-10847 


INTERANNUAL  VARIATIONS  IN  NEW  ZEA- 
LAND TEMPERATURE  AND  PRECIPITATION 
PATTERNS, 

Meteorological  Service,  Wellington  (New  Zea- 
land). 

J.  W.  Kidson,  and  N.  D.  Gordon. 
New  Zealand  Journal  of  Geology  and  Geophysics, 
Vol.  29,  No.  3,  p  363-375,  1986.  4  fig,  7  tab,  19  ref. 

Descriptors:  'Temperature,  'Seasonal  variation, 
'Precipitation,  'New  Zealand,  'Weather  patterns, 
Meteorological  data  collections,  Air  circulation, 
Weather  forecasting,  Climatic  data,  Climates,  Pre- 
diction, Regression  analysis. 

Fluctuations  of  temperature  and  precipitation  on  a 
1-3  month  time  scale  are  examined  for  the  21  New 
Zealand  districts  defined  by  Maunder.  Variations 
in  their  monthly  means  are  analyzed  into  empirical 
orthogonal  functions,  and  much  of  the  variance 
can  be  accounted  for  by  relatively  few  compo- 
nents. The  relation  between  monthly  or  seasonal 
temperature  and  precipitation  departures  and  con- 
temporary variations  in  sea-level  flow  patterns  de- 
scribed by  the  indices  of  Kisdon  and  Barnes  is 
generally  quite  good.  Temperature  variations  show 
significant  relationships  with  the  surface  flow  pat- 
terns during  winter  and  spring.  Seasonal  forecasts 
from  regression  equations  with  prior  values  of  the 
mean  sea  level  circulation  indices,  the  Southern 
Oscillation  Index,  and  the  predictand  itself  as  pre- 
dictors do  not  appear  to  be  possible.  Precipitation 
predictions  can  be  made  more  frequently  than  for 
temperatures  but  the  reductions  in  variance  ob- 
tained are  probably  too  small  to  have  practical 
value.  (Author's  abstract) 
W88-10848 


PROSPECTS  FOR  RAINFALL  MODIFICA- 
TION IN  THE  EASTERN  SOUTH  ISLAND, 
NEW  ZEALAND, 

Meteorological    Service,    Wellington    (New    Zea- 
land). 
For  primary  bibliographic  entry  see  Field  3B. 
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WATER  CYCLE— Field  2 


Snow,  Ice,  and  Frost — Group  2C 


RELATION  OF  LONG-  AND  SHORT-TERM 
ATMOSPHERIC  SULFUR  CONCENTRATIONS 
TO  SULFATE  DEPOSITION  IN  NEW  YORK 
STATE, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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DECREASING  TREND  IN  THE  RAINFALL  OF 
KERALA, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
M.  K.  Soman,  K.  Krishna  Kumar,  and  N.  Singh. 
Current  Science  CUSCAM,  Vol.  57,  No.  1,  p  7-12, 
January  1988.  7  fig,  5  ref. 

Descriptors:  'Rainfall,  'Long-term  trends, 
•Kerala,  *Monsoons,  *Meterological  data  collec- 
tions, 'Precipitation,  Rain,  Quantitative  analysis, 
Statistical  analysis,  Seasonal  variations,  Time  series 
analysis,  India. 

The  rainfall  time  series  of  75  rain  recording  sta- 
tions over  Kerala  for  the  80-year  period  1901-1980 
have  been  statistically  examined  for  long-term 
trends.  Application  of  Mann-Kendall  rank  test  to 
the  time  series  of  annual  and  seasonal  totals  as  well 
as  extreme  rainfall  of  1-10  day  durations  (i.e.,  10 
different  time  series  for  each  station)  revealed  a 
significant  decreasing  trend  in  the  rainfall  over  the 
eastern  highlands  and  adjacent  areas  to  the  west. 
This  finding  is  supported  by  the  fact  that  the  mean 
rainfall  for  the  second  half  of  the  period  is  10  to 
20%  lower  than  for  the  first  half  over  the  same 
area.  (Author's  abstract) 
W88-10872 


DOUBLED  C02  CLIMATE  AND  THE  SENSI- 
TIVITY OF  THE  MODELED  HYDROLOGIC 
CYCLE, 

National   Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
For  primary  bibliographic  entry  see  Field  2A. 
W88- 10908 


PREDICTION  OF  ALL-INDIA  SUMMER  MON- 
SOON RAINFALL  WITH  REGIONAL  AND 
LARGE-SCALE  PARAMETERS, 

Cooperative  Inst,  for  Research  in  Environmental 
Science,  Boulder,  CO. 

B.  Parthasarathy,  H.  F.  Diaz,  and  J.  K.  Eischeid. 
Journal  of  Geophysical  Research  JGRDE3,  Vol. 
93,  No.  D5,  p  5341-5350,  May  20,  1988.  6  fig,  4  tab, 
20  ref. 

Descriptors:  'Monsoons,  'Rainfall,  'Rainstorms, 
•Weather  forecasting,  Weather  data  collections, 
Statistical  models,  Regression  analysis,  India. 

Using  multiple  regression,  several  statistical  models 
were  developed  to  predict  India  monsoon  rainfall 
from  conditions  antecedent  to  the  start  of  the  mon- 
soon season.  The  predictors  were  selected  in  a 
stepwise  fashion  from  a  set  of  1 1  predictors.  These 
were  in  turn  chosen  from  a  larger  pool  of  31 
potential  predictors  on  the  basis  of  the  strength  of 
their  correlation  with  all-India  rainfall  and  on 
whether  the  predictor  variable  exhibited  a  signifi- 
cant difference  in  predictor  mean  values  between 
wet  and  dry  years  over  the  period  1951-1980.  The 
models  account  for  between  70-83%  of  the  interan- 
nual  variance  of  all-India  rainfall  depending  on  the 
calibration  period.  The  regressions  were  tested  on 
sets  of  independent  years.  In  these  trials  the 
amount  of  predictand  (rainfall)  variance  realized 
varied  from  near  0  to  near  60%  depending  on  the 
period.  The  models  with  the  highest  skill  (except 
one)  actually  included  data  from  years  prior  to  the 
calibration  period.  Hence,  these  models  were 
really  performing  'hindcasts',  and  as  such  would  be 
useful  only  in  a  diagnostic  rather  than  a  prognostic 
mode.  However,  the  sliding  calibration  model, 
where  the  regression  coefficients  are  recalculated 
annually,  did  show  some  predictive  skill.  Many  of 
the  model  predictors,  e.g.  the  mean  April  latitude 
of  the  500-mbar  range  over  India,  have  been  previ- 
ously identified  by  others.  New  predictors,  e.g.  the 
preceding  winter  to  spring  sea  level  pressure 
change  at  Bombay,  India,  which  was  a  leading 
predictor  in  all  the  models,  could  alone  account  for 


50-60%  of  the  predicted  variance.  The  latitudinal 
position  of  the  500-mbar  ridge  axis  in  April  along 
75  E  longitude  was  generally  the  second  predictor 
to  be  entered.  The  regression  model  based  on  the 
earliest  development  sample  (1951-70).  however, 
had  the  Southern  Oscillation  Index  of  Tahiti- 
Darwin  winter-to-spring  sea  level  pressure  tenden- 
cy as  its  number  two  predictor.  (Author's  abstract) 
W88- 10909 


STUDY  OF  LOW-LEVEL  JET  AND  EXTREME- 
LY HEAVY  RAINFALL  OVER  NORTHERN 
TAIWAN  IN  THE  MEI-YU  SEASON, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Atmos- 
pheric Sciences. 
G.  T.-J.  Chen,  and  C.-C.  Yu. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  4,  p  884-891,  April  1988.  7  fig,  1  tab,  29  ref. 
National  Science  Council  of  the  Republic  of  China 
Contract  NSC77-0202-M002-14. 

Descriptors:  'Climatology,  'Weather  patterns, 
'Rainfall,  'Rainstorms,  Low-level  jet,  Wind  veloc- 
ity, Taiwan. 

Extremely  heavy  rainfall  (at  least  100  mm/d)  is  one 
of  the  most  disastrous  weather  phenomena  in  the 
early-summer  rainy  season  of  East  Asia.  This 
season  is  called  the  Mei-Yu  season  in  Taiwan. 
Thirty-five  cases  of  this  rainfall  event  over  north- 
ern Taiwan  in  May-June  1964-84  were  selected  to 
study  the  relationship  between  the  low-level  jet 
(LLJ)  and  extremely  heavy  rainfall.  As  in  Japan 
and  China,  extremely  heavy  rainfall  was  closely 
associated  with  a  LLJ.  For  example,  there  was  an 
84%  likelihood  that  a  LLJ  of  at  least  12.5  m/s 
would  be  present  at  700  mb  12  h  before  the  start  of 
the  rainfall  event.  Conversely,  when  a  LLJ  was 
present  over  Taiwan  in  1980-84,  there  was  a  91% 
likelihood  that  such  a  rainfall  event  was  in  progress 
or  would  begin  the  next  day.  Results  provide  evi- 
dence that  the  LLJ  plays  an  important  role  in  the 
development  of  this  rainfall  event.  It  appears  that 
cumulus  convection  in  the  area  of  rainfall  homog- 
enizes the  vertical  wind  profile  so  as  to  dissipate 
the  LLJ  or  displace  it  to  the  immediate  south, 
where  its  frequency  is  found  to  increase  during  and 
after  the  event.  This  sequence  of  events  provides 
observational  support  to  the  theoretical  and  nu- 
merical studies  which  show  that  the  LLJ  may  form 
to  the  south  of  heavy  rainfall  as  a  part  of  the 
secondary  circulation  driven  by  convective  latent 
heating.  (Author's  abstract) 
W88-10910 


REDUCTION  OF  THE  SPINUP  TIME  FOR 
EVAPORATION  AND  PRECIPITATION  IN  A 
SPECTRAL  MODEL, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

T.  N.  Krishnamurti,  H.  S.  Bedi,  W.  Heckley,  and 
K.  Ingles. 

Monthly  Weather  Review  MRWEAB,  Vol.  116, 
No.  4,  p  907-920,  April  1988.  1 1  fig,  1  tab,  24  ref. 
National  Science  Foundation  Grant  ATM  83- 
04809  and  National  Oceanic  and  Atmospheric  Ad- 
ministration Grant  82AA-D-00004. 

Descriptors:  'Weather  forecasting,  'Evaporation, 
•Precipitation,  'Rainfall,  'Mathematical  models, 
Hydrologic  models,  Weather  data  collections. 

A  dynamic  relaxation  technique  was  examined  to 
update  a  spectral  model.  The  technique  consists  of 
constraining  selected  time  dependent  model  varia- 
bles towards  their  predetermined  space-time  esti- 
mates, while  the  remaining  variables  evolve  uncon- 
strained. The  scheme  involves  gradual  assimilation 
of  data  and  thus  is  essentially  free  from  data  inser- 
tion shocks  generally  associated  with  data  assimila- 
tion schemes.  The  scheme  can  also  be  used  to 
update  the  model  variables  consistent  with  the 
observed  estimates  of  diabatic  forcings.  The  spatial 
formulation  is  particularly  suited  to  relax  the  cur- 
rent estimates  of  model  variables  towards  their 
observed  estimates  scale-by-scale.  The  scheme  was 
applied  to  initialize  model  variables  by  relaxing 
vorticity,  divergence  and  total  mass  (surface  pres- 
sure) fields  through  one  to  three  observation  peri- 
ods using  an  11 -layer  model  with  T-42  spectral 
resolution.  In  addition,  the  moisture  field  and  dia- 


batic heating  rates  were  relaxed  consistent  with  the 
observed  estimates  of  precipitation  rate.  The  ex- 
plicit two-day  Newtonian  relaxation  of  the  stream- 
function,  velocity  potential  (consistent  with  rainfall 
estimates)  and  the  surface  pressure  and  an  implicit 
treatment  of  the  humidity  results  in  a  realistic 
initialization.  Tropical  rainfall,  humidity  analysis 
and  the  divergence  field  show  considerable  con- 
sistency and  improvement.  The  study  addresses  the 
model  initialization  by  this  scheme  and  its  impact 
on  medium  range  forecasts  using  FGGE  Illb  data. 
The  reduction  of  the  spinup  time  is  accomplished 
by  this  procedure  at  the  initial  time.  Globally  aver- 
aged evaporation  and  precipitation  exhibit  an  equi- 
librium by  this  procedure.  A  major  result  of  this 
study  is  the  ability  to  initialize  an  observed  rainfall 
field  from  the  use  of  a  reverse  Kuo  algorithm,  the 
Newtonian  relaxation  nd  the  overall  physical  ini- 
tialization within  this  model.  (Author's  abstract) 
W88-10911 


QUALITY  ASSURANCE  IN  ACID  PRECIPITA- 
TION MEASUREMENTS, 

Martin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

For  primary  bibliographic  entry  see  Field  7C. 
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HYDROLOGICAL  DATA  UNITED  KINGDOM: 
THE  1984  DROUGHT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W88-U271 


HYSTERETIC  BEHAVIOUR  OF  MOIST  CON- 
VECTION, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 
tutionen. 
X.-Y.  Huang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  as  N87-27354. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Stockholm  University  Report  No.  DM-49,  Febru- 
ary 1987.  42  p,  15  fig,  15  ref 

Descriptors:  'Convection,  'Moisture,  'Meteorol- 
ogy, 'Hysteresis,  'Model  studies,  Hydrologic 
models,  Heating,  Mathematical  studies,  Diurnal 
distribution,  Mathematical  models. 

A  study  of  two-dimensional  moist  convection  has 
been  performed  with  a  Bousinesq  approximated 
model,  where  the  effect  of  moisture  is  only  taken 
into  account  as  a  flow  dependent  heating.  In  an 
earlier  study  with  a  highly  truncated  low-order 
model,  the  hysteretic  behavior  was  found  as  a 
robust  property  of  moist  convection  within  an 
atmospherically  realistic  range  of  parameter 
values.  The  physical  mechanism  behind  the  hyster- 
etic behavior  is  a  positive  feedback  between  the 
condensational  heating  and  convection.  In  order  to 
confirm  the  existence  of  the  hysteretic  behavior  of 
moist  convection  in  the  presence  of  many  horizon- 
tal motion  scales,  a  high  resolution  model  is  inves- 
tigated in  the  present  study.  A  large  number  of 
wave  components  are  studied.  By  numerically  inte- 
grating the  high  resolution  model  with  a  slowly 
varying  static  stability,  hysteretic  behavior  is  ob- 
served as  a  quasi-equilibrium  feature  of  the  model. 
By  varying  the  dissipation  time  scale  and  the 
height  of  the  lifting  condensation  level,  hysteretic 
behavior  is  also  found  to  be  significant  with  a  weak 
dissipation  and  a  low  lifting  condensation  level. 
Furthermore,  some  transient  characteristics  of  the 
model  have  also  been  investigated,  where  the  diur- 
nal cycle  is  simulated  by  a  time  varying  static 
stability.  The  sudden  transition  from  a  state  of  rest 
to  a  state  of  convection  disappears  if  the  dissipation 
is  too  weak.  (Author's  abstract) 
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2C.  Snow,  Ice,  and  Frost 


DETERMINATION  OF  THE  SPRING  RUNOFF 
FOR  A  BASIN  WITH  ABUNDANT  LAKES 
USING  A  STEPWISE  LINEAR  STORAGE 
MODEL, 

Helsinki  Univ.  (Finland).  Dept.  of  Geophysics. 
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Field  2— WATER  CYCLE 

Group  2C — Snow,  Ice,  and  Frost 


For  primary  bibliographic  entry  see  Field  2E. 
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SEASONAL  WATER  BALANCE  COMPO- 
NENTS IN  HYDROLOGICAL  REGIONALIZA- 
TION, 

Finnish  Meteorological  Inst.,  Helsinki. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10119 


IMPACT  OF  A  SINGLE  BLACK  SNOWFALL 
ON  STREAMWATER  CHEMISTRY  IN  THE 
SCOTTISH  HIGHLANDS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10161 


USE  OF  VERTICAL  SNOW  SAMPLING  AS  AN 
INDICATOR  OF  SOME  EMISSIONS  FROM 
POINT  SOURCES, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

For  primary  bibliographic  entry  see  Field  5A. 
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SNOW  COVER  AND  MAXIMUM  LEACHATE 
DISCHARGE  OF  A  SANITARY  LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 
A.B.,  Salpakangas  (Finland). 
For  primary  bibliographic  entry  see  Field  5B. 
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CHARACTERISTICS  OF  THE  ICE  AND  THER- 
MAL REGIMES  OF  HYDROELECTRIC  STA- 
TIONS AND  PUMPED-STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10430 


RAINSTORM-INDUCED  EVENT  SEDIMENTA- 
TION AT  THE  TIDEWATER  FRONT  OF  A 
TEMPERATE  GLACIER, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
For primary  bibliographic  entry  see  Field  2J. 
W88-10793 


2D.  Evaporation  and  Transpiration 


EFFECT  OF  DEFORESTATION  ON  THE 
WATER  CYCLE  IN  THE  AMAZON  BASIN:  AN 
ATTEMPT  REFORMULATE  THE  PROBLEM, 

Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
For  primary  bibliographic  entry  see  Field  4C. 
W88-10191 


EVALUATION  OF  EVAPOTRANSPIRATION 
IN  TROPICAL  CENTRAL  AFRICA, 

Department  of  Water  Affairs,  Maseru  (Lesotho). 
T.  C  Sharma. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  1,  p  31-40,  February  1988.  3  fig,  3  tab,  11  ref. 

Descriptors:  'Africa,  'Evapotranspiration,  •Catch- 
ment areas,  'Drainage  systems,  'Model  studies, 
•Hydrologic  budget.  Hydrology,  Geohydrology, 
Weather  data  collections,  Meteorological  data  col- 
lection, Wetlands,  Lukanga  Swamps,  Watersheds, 
Swamps 

The  evapotranspiration  and  evaporation  compo- 
nents of  the  water  budget  for  several  drainage 
basins  and  a  swamp  in  the  central  African  tropics 
were  evaluated  by  the  Penman,  Thornthwaite  and 
Morton  methods  and  by  a  water  balance  method. 
Hydrometeorological  data  from  the  Chambeshi 
and  Kafue  basins  of  Zambia  were  used  for  the 
purpose.  The  study  revealed  that  on  an  annual 
basis  ureal  evapotranspiration  estimates  based  on 
the  Morton  method  compare  favorably  with  those 
derived  by  the  water  balance  method.  Thornth- 
waite potential  evapotranspiration  estimates  also 
provide  acceptable  values  of  the  evapotranspira- 
tion component  on  an  annual  basis.  The  Penman 


method   was   found   to   be   the   most   reliable   for 
evaporation   from  swamps  (Lukanga  swamps)  in 
the  central  African  tropics.  (Author's  abstract) 
W88-10485 


INFLUENCE  OF  EVAPOTRANSPIRATION 
AND  PRECIPITATION  ON  LONG-TERM 
CHANGES  IN  EXCHANGEABLE  BASE  CA- 
TIONS IN  FOREST  SOIL  (METSAMAAN  VESI- 
TALOUDEN  VAIKUTUKSESTA  EMASKYL- 
LASTY  SASTEEN  PITKAAIKAISIIN  MUUTOK- 
SIIN), 

Helsinki  Univ.  (Finland). 
For  primary  bibliographic  entry  see  Field  5C. 
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COLDINGHAM  LOCH,  S.E.  SCOTLAND:  I. 
PHYSICAL  AND  CHEMICAL  FEATURES 
WITH  SPECIAL  REFERENCE  TO  THE  SEA- 
SONAL PATTERNS  IN  NUTRIENTS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  2H. 
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HYDROLOGICAL  DATA  UNITED  KINGDOM: 
THE  1984  DROUGHT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
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2E.  Streamflow  and  Runoff 


INVENTORY  OF  RIVER  BASIN  CHARACTER- 
ISTICS IN  FINNISH  CONDITIONS  USING 
SATELLITE  IMAGERY, 

Technical  Research  Center  of  Finland,  Helsinki. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10117 


DETERMINATION  OF  THE  SPRING  RUNOFF 
FOR  A  BASIN  WITH  ABUNDANT  LAKES 
USING  A  STEPWISE  LINEAR  STORAGE 
MODEL, 

Helsinki  Univ.  (Finland).  Dept.  of  Geophysics. 
J.  Virta. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  115-121, 
1987.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Snowmelt,  'Runoff  forecasting, 
'Storage  capacity,  'Lakes,  'Model  studies, 
Runoff,  Prediction,  Catchment  basins,  Lake  basins. 

Humid  regions  contain  areas  in  which  the  storage 
capacity  of  lakes  is  a  very  important  factor  in 
determining  the  yearly  distribution  of  runoff.  The 
purpose  of  this  paper  is  to  show  firstly  that  a 
stepwise  linear  storage  model  may  be  used  for 
estimating  spring  runoff,  and  secondly  that  runoff 
data  from  small  lakeless  basins  can  be  used  as  input 
in  a  model  for  large  basins  with  several  lakes.  The 
model  has  two  parameters  that  must  be  determined 
by  calibration.  The  first  is  associated  with  the 
number  of  sub-basins  draining  to  the  lakes,  and  the 
second  indicates  the  time  delay  of  snow  melt  in  the 
larger  basin  as  compared  with  that  of  the  small 
basin.  The  model  may  be  used  for  forecasting 
purposes  and  for  estimating  runoff  in  cases  in 
which  runoff  data  are  lacking.  (Author's  abstract) 
W88-10118 


SEASONAL  WATER  BALANCE  COMPO- 
NENTS IN  HYDROLOGICAL  REGIONALIZA- 
TION, 

Finnish  Meteorological  Inst.,  Helsinki. 

R.  Solantie. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  133-145, 

1987.  6  fig,  5  tab,  14  ref. 

Descriptors:  'Hydrologic  budget,  'Groundwater, 
•Snow  cover,  'Ground  ice,  'Discharge,  'Hydro- 
logical  regime,  'Finland,  'Runoff,  Catchment, 
Groundwater  runoff,  Seasonal  storage,  Water  stor- 
age, Groundwater  storage,  Snow  storage,  Subsur- 
face drainage. 


This  paper  presents  hydrological  regional  break- 
downs in  Finland,  characterized  by  representative 
seasonal  course  of  water  balance  components  on 
the  average  in  catchments  with  a  few  or  no  lakes. 
The  total  storage  ('subsurface  water  storage')  was 
divided  into  'snow  cover  storage,'  the  'ground 
water  storage'  and  the  rest,  termed  the  'upper 
water  storage.'  The  'upper  water  storage'  was  in 
winter  divided  into  the  'water  storage'  and  'ice  cap 
storage,'  formed  by  upwelled  ground  water. 
Runoff  was  divided  into  discharging  from  the 
ground  water  storages  and  discharging  from  the 
other  storages.  (Author's  abstract) 
W88-10119 


MICROBIAL  INVESTIGATIONS  IN  RIVERS: 
VII.  SEASONAL  VARIATIONS  OF  BACTE- 
RIAL NUMBERS  AND  ACTIVITY  IN  EUTRO- 
PHIED  RIVERS  OF  NORTHERN  GERMANY, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5C. 
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PHOTOLYSIS  OF  RHODAMINE-WT  DYE, 

Geological  Survey,  NSTL  Station,  MS. 

For  primary  bibliographic  entry  see  Field  7B. 
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MARINE  DISPERSAL  AND  DEPOSITION  OF 
YELLOW  RIVER  SILTS  BY  GRAVITY-DRIVEN 
UNDERFLOWS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2J. 
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DISPERSAL  OF  THE  AMAZON'S  WATER, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
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DEPENDENCE  OF  THE  CHEMICAL  COMPO- 
SITION OF  THE  WATER  IN  THE  RIVER 
RUDAWA  (SOUTHERN  POLAND)  ON  ITS 
FLOW, 

Polish   Academy   of  Sciences,   Krakow.    Inst,   of 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 
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ECOLOGICAL  CHARACTERISTICS  OF  SES- 
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WITH  SPECIAL  CONSIDERATION  OF  LIGHT 
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Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
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Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2H. 
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SPECIES  COMPOSITION  OF  ZOOPLANKTON 
IN  SURFACE  WATERS  NEAR  THE  UPPER  SI- 
LESIA IN  THE  ASPECT  OF  WATER  QUALITY, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

R.  Zurek. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 

339-349,  1985.  2  fig,  2  tab,  25  ref. 

Descriptors:  'Poland,  'Upper  Silesia,  'Surface 
water,  'Water  quality,  'Water  pollution  effects, 
'Zooplankton,  'Eutrophication,  'Heavy  metals, 
Oxygen  depletion.  River  Mala  Panew,  River  Stola, 
River  Graniczna,  Rivers,  Reservoirs,  Ponds,  Water 
pollution,  Bioindicators,  Copecods,  Cladocera,  Ro- 
tifers. 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


The  qualitative  composition  of  zooplankton  was 
investigated  in  four  rivers,  a  pond,  a  dam  reservoir 
and  a  flooded  sand  pit  in  the  Upper  Silesian  Indus- 
trial Region  (Poland).  The  occurrence  of  26  Rota- 
toria taxons,  22  species  of  Cladocera,  1 1  species  of 
Cyclopoida  nd  Calanoida,  and  1  species  of  Harpac- 
ticoida  was  noted.  The  qualitative  composition  of 
zooplankton  of  the  dam  reservoir  at  Kozlowa 
Gora  and  in  the  pond  in  the  park  at  Swierklaniec 
suggests  the  eutrophication  of  these  water  bodies. 
The  very  poor  composition  of  zooplankton  in  the 
Rivers  Stola  and  Graniczna  Woda  is  caused  by 
high  concentrations  of  heavy  metals  and  in  the 
River  Mala  Panew  also  by  oxygen  depletion.  (Au- 
thor's abstract) 
W88-10175 


STREAM      ECOSYSTEMS      IN      MOUNTAIN 

GRASSLAND  (WEST  CARPATHIANS):  14.  THE 

USE    OF    THE    EXPERIMENTAL    STREAM 

METHOD  IN  EVALUATING  THE  EFFECT  OF 
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Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
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Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
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For  primary  bibliographic  entry  see  Field  5C. 
W88-10182 
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logii  Wod. 
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For  primary  bibliographic  entry  see  Field  2H. 

W88-10210 


COLONIZATION  OF  RIVERS  AND  CANALS 
IN  GREAT  BRITAIN  BY  DUGESIA  TIGRINA 
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(England).  River  Lab. 
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Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
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MODEL  FOR  FLOOD  PROPAGATION  ON 
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Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
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Descriptors:  *Flooding,  *Flash  floods,  'Overland 
flow,  *Model  studies,  'Simulation,  *Arid  lands, 
*Wave  propagation,  'Floods,  Mathematical  equa- 
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A  model  is  presented  for  the  simulation  of  shallow 
water  flow  and,  specifically,  flood  waves  propagat- 
ing on  a  dry  bed.  The  governing  equations  are 
transformed  to  an  equivalent  system  valid  on  a 
deforming  coordinate  system  and  are  solved  by  a 
dissipative  finite-element  technique.  A  second- 
order  difference  scheme  is  employed  for  the  inte- 
gration in  time.  The  implicit  nonlinear  equations 
resulting  from  the  weak  formulations  are  solved  by 
the  Newton-Raphson  method,  and  the  set  of  linear 
algebraic  equations  generated  is  solved  by  a  frontal 
algorithm.  A  deforming  grid  generation  scheme  is 
introduced  in  the  dissipative  finite-element  formu- 
lation to  account  for  the  effects  of  the  propagating 
or  receding  wave  fronts  on  dry  land.  The  accuracy 
and  stability  of  the  model  is  examined  by  compar- 
ing the  model  results  with  observed  data  from  an 
experimental  field  test.  Results  of  trial  runs  for  the 
simulation  of  overland  flow  are  also  presented. 
(Author's  abstract) 
W88-10227 


ENTROPY  AND  2-D  VELOCITY  DISTRIBU- 
TION IN  OPEN  CHANNELS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 

C.  L.  Chiu. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

1 14,  No.  7,  p  738-756,  July  1988.  9  fig,  1  tab,  15  ref, 

appen. 

Descriptors:  'Flow  profiles,  'Channel  flow,  'Flow 
characteristics,  'Entropy.  'Thermodynamics, 
'Open  channels,  'Cross-sections,  'Velocity  distri- 
bution, Mathematical  equations,  Model  studies, 
Hydrodynamics. 

Equations  based  on  the  entropy  concept  have  been 
derived  for  describing  the  two-dimensional  veloci- 
ty distribution  in  an  open-channel  cross  section. 
The  velocity  equation  derived  is  capable  of  de- 
scribing the  variation  of  velocity  in  both  the  verti- 
cal and  transverse  directions,  with  the  maximum 
velocity  occurring  on  or  below  the  water  surface. 
Equations  for  determining  the  location  of  mean 


'■'•'-:■■ 
nffll 


Field  2— WATER  CYCLE 


Group  2E — Streamtiow  and  Runoff 


velocity  have  also  been  derived  along  with  those, 
such  as  the  entropy  function,  that  can  be  used  as 
measures  of  the  homogeneity  of  velocity  distribu- 
tion in  a  channel  cross  section.  A  dimensionless 
parameter  of  the  entropy  function  named  the  M 
number  has  been  found  useful  as  an  index  for 
characterizing  and  comparing  various  patterns  of 
velocity  distribution  and  states  of  open-channel 
flow  systems.  The  definition  and  demonstrated  use- 
fulness of  this  parameter  indicate  the  importance 
and  value  of  the  information  given  by  the  location 
and  magnitude  of  maximum  velocity  in  a  cross 
section,  and  suggest  the  need  for  future  experimen- 
tal and  analytical  studies  about  maximum  velocity. 
(Author's  abstract) 
W88-10230 


RATIONALIZED  ENERGY-LOSS  PARAM- 
ETERS FOR  CHANNELS, 

Tasmania    Hydro-Electric     Commission,     Hobart 

(Australia). 

A.  C.  E.  Knight. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  7,  p  757-765,  July  1988.  1  fig,  3  tab,  8  ref. 

Descriptors:  'Energy  loss,  *Flow  pattern,  *Flow 
characteristics,  "Open  channels,  'Channel  flow, 
•Model  studies,  'Hydrologic  models,  'Boundary 
conditions.  Hydrodynamics.  Friction,  Cross  sec- 
tions. 

All  hydraulic  computations  involving  flow  in  open 
channels  require  an  evaluation  of  energy-loss  pa- 
rameters. A  fundamental  approach  is  to  assess  the 
different  types  of  energy  loss  separately.  Methods 
of  doing  this  are  described,  including  a  new 
method  using  the  concept  of  friction  distance  and 
dummy  boundaries  for  computing  flow  through 
vegetation.  Dummy  boundaries  are  also  useful 
where  there  is  dead  water  or  a  large  eddy,  but  care 
is  needed  in  assessing  form  losses  to  account  for 
the  assumed  flow  pattern  in  the  reduced  cross 
section.  The  parameters  used  are  reasonably  easy 
to  assess  and  are  less  variable  with  depth  than 
Manning's  n-values.  The  method  described  is  less 
subject  to  limitations  due  to  lack  of  measurements 
in  a  given  river.  This  is  because  each  parameter  is 
based  on  a  physical  feature  that  can  be  measured 
or  estimated.  (Author's  abstract) 
W88-10231 


CADMIUM  IN  THE  RHONE  RIVER, 

International     Lab.     of     Marine     Radioactivity, 
Monaco-Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10265 


FISH  COMMUNITIES  OF  THE  UPPER 
DANUBE  RIVER  (GERMANY,  AUSTRIA) 
PRIOR  TO  THE  NEW  RHEIN-MAIN-DONAU 
CONNECTION, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-10284 


WINTER  AND  SUMMER  LOW  FLOWS  IN  FIN- 
LAND, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 

drological  Office. 

E.  Kuusisto. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  181-186, 

1987.  4  fig,  1  tab,  7  ref. 

Descriptors:    'Finland,    'Runoff,    'Snow,    'Low 
flow,  'Seasonal  variation,  Annual  runoff,  Lakes. 

Mean  minimum  winter  and  summer  flows  through- 
out Finland  were  analyzed.  Data  from  91  basins 
ranging  in  area  roughly  from  100  to  10,000  sq  km 
were  used.  The  winter  minimum  was  significantly 
explained  by  lake  percentage  and  basin  area.  The 
summer  minimum  was  also  explained  by  mean 
maximum  water  equivalent  of  snow  and  by  mean 
annual  temperature.  General  characteristics  of  low 
flows  and  their  time  of  occurrence  are  discussed 
and  some  comparisons  to  earlier  studies  of  small 
basins  are  made.  (Author's  abstract) 
W88-10303 


CHEMICAL  COMPOSITION  OF  THE  WATER 

IN    THE    RIVER    MALA    PANEW,    AND    ITS 

TRIBUTARIES,     AND     OF     THE     GROUND 

WATER  IN  ITS  BASIN  IN  THE  UPPER  SILE- 

SIAN     INDUSTRIAL    REGION     (SOUTHERN 

POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10364 


W88-10369 


STRUCTURE  OF  A  DIATOM  COMMUNITY  IN 
THE  SPRING  SECTOR  OF  A  STREAM  WITH 
LOW  PH  (BIALA  WISELKA,  SILESIAN 
BESKID,  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

J.  Kwandrans. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  1/2,  p  139-148,  1986.  7  fig,  27  ref. 

Descriptors:  'Acidity,  'Steams,  'Acid  streams, 
'Springs,  'Stream  Biota,  'Species  diversity,  'Eco- 
systems, Hydrogen  ion  concentration,  Ecology, 
Algae,  Diatoms,  Air  pollution  effects,  Bioindica- 
tors,  Water  pollution  effects,  Indicators,  Species 
composition,  Density,  Population  density,  Biomass, 
Poland. 

The  structure  of  the  diatom  community  developing 
in  the  spring  sector  of  a  mountain  stream  with  low 
pH  was  studied.  The  diatom  community  was  char- 
acterized by  the  number  of  taxa,  their  abundance, 
coverage  coefficient,  and  the  index  of  their  bio- 
mass. The  value  of  the  coverage  coefficient  was 
used  to  characterize  the  dominant  species  and  the 
index  of  the  diatom  biomass  was  obtained  by  sum- 
ming the  values  of  the  coefficient  index.  Species 
abundance  and  biomass  index  was  low  or  average. 
Little  species  variety  was  observed  in  the  commu- 
nity. The  following  species  occurring  in  acid 
waters  were  of  essential  importance:  Eunotia 
exigua,  E.  tenella,  and  E.  trinacria.  The  effect  of 
water  acidity  on  cell  morphology  included 
changes  in  linear  dimensions,  the  number  of  striae 
in  10  microns,  and  the  shape  of  the  valve.  No 
important  seasonal  changes  were  observed  in 
diatom  community  structure  during  the  period  of 
investigation.  (Doria-PTT) 
W88-10370 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  ZOOBENTHOS  OF  THE  RIVER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10372 


EFFECT  OF  BED  AND  SIDE  ROUGHNESS  ON 
DISPERSION  IN  OPEN  CHANNELS, 

Regional  Engineering  Coll.,  Srinagar  (India). 
M.  K.  Magazine,  S.  K.  Pathak,  and  P.  K.  Pande. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
1 14,  No.  7,  p  766-782,  July  1988.  9  fig,  3  tab,  18  ref, 
2  appen. 

Descriptors:  'Hydraulic  roughness,  'Flow  charac- 
teristics, 'Flow  resistance,  'Channel  flow,  'Chan- 
nel morphology,  'Open  channels,  'Hydrodyna- 
mics. 'Hydraulics,  Drag,  Resistance,  Roughness 
coefficient,  Model  studies,  Hydrologic  models, 
Data  interpretation. 

Dispersion  in  open-channel  flow  is  significantly 
affected  by  boundary  roughness.  The  analysis  of 
data  generated  in  the  present  experimental  pro- 
gram shows  that  the  dimensionless  dispersion  coef- 
ficient is  a  function  of  two  interacting  mechanisms, 
namely,  resistance  and  blockage  effect  due  to 
roughness  elements.  The  dispersion  characteristics 
of  channels  with  rough  beds  are  found  to  be  analo- 
gous to  those  of  channels  with  rough  sides.  The 
proposed  parameter  P,  which  incorporates  the  in- 
fluence of  resistance  and  blockage  effect,  yields  a 
good  correlation  with  the  available  dispersion  data. 
The  empirical  model  developed  in  the  present 
study  may  be  used  to  predict  dispersion  coeffi- 
cients in  straight  laboratory  and  field  channels. 
(Author's  abstract) 
W88-10232 


i.l  NERAL  TWO-POINT  METHOD   FOR   DE- 
TERMINING VELOCITY  IN  OPEN  CHANNEL, 

Geological  Survey,  Madison,  Wl. 

For  primary  bibliographic  entry  see  Field  7C. 

W88- 10234 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  THE  HYDROCHEMICAL  CONDI- 
TIONS OF  THE  RIVER  VISTULA  BELOW  THE 
DAM  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10366 


INDICES  OF  BACTERIOLOGICAL  AND 
CHEMICAL  QUALITY  OF  WATERS  IN  THE 
UPPER  SILESIAN  INDUSTRIAL  REGION 
(SOUTHERN  POLAND)  AFFECTED  BY  AT- 
MOSPHERIC POLLUTION  AND  INDUSTRIAL 
WASTES, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10367 


MICROBIOLOGICAL  CHARACTERISTICS  OF 
THE  RIVER  DUNAJEC  WATERS  IN  THE 
SECTOR  BETWEEN  NOWY  TARG  AND  NOWY 
SACZ  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10368 


ALGAE     AND     SOME     BACTERIA     IN     THE 

PLANKTON  OF  THE  RIVER  MALA  PANEW 

AND    ITS   TRIBUTARIES    POLLUTED    WITH 

INDUSTRIAL         DISCHARGED         WATERS 

(SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 


ACTIVITY  OF  BACTERIAL  FLORA  IN  THE 
RIVER  NIDA,  IN  STRETCHES  DIFFERING  IN 
GEOLOGICAL  SUBSTRATUM  AND  SOILS 
NEAR  THE   BANKS   (SOUTHERN   POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

A.  Starzecka,  and  G.  Mazurkiewicz. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,   Vol. 

28,  No.  3/4,  p  317-328,  1986.  3  fig,  2  tab,  34  ref. 

Descriptors:  'Rivers,  'Nonpoint  pollution  sources, 
'Path  of  pollutants,  'Eutrophication,  'Bacteria, 
'Soil  types,  'Bioaccumulation,  'Biodegradation, 
Aquatic  bacteria,  Heterotrophic  bacteria,  Trophic 
level,  River  Nida,  Banks,  Stream  banks,  Poland, 
Biomass,  Accumulation,  Degradation,  Microbial 
degradation,  Energy,  Catchment  areas,  Respira- 
tion. 

The  production  of  bacterial  biomass  and  the  mag- 
nitude of  its  bioaccumulation  and  biodegradation 
were  determined  for  stretches  of  the  river  differing 
in  the  kind  of  soil  near  the  banks.  The  amount  of 
energy  used  for  bioaccumulation  and  biodegrada- 
tion increased  in  the  lower  part  of  the  catchment 
area  of  the  Nida.  The  trophic  level  of  the  water 
increased  with  the  course  of  the  river,  this  being 
indicated  by  a  fall  in  the  value  of  Schroedinger's 
coefficient  and  a  rise  in  the  coefficient  of  hetero- 
trophic activity,  determined  in  relation  to  aspara- 
gine.  It  is  concluded  that  the  varying  character  of 
the  soils  in  the  lower  and  upper  parts  of  the 
drainage  basin  might  contribute  to  smaller  or 
larger  fluctuations  in  the  trophic  level  of  the  water, 
which  were  evident  in  periods  of  increased  surface 
runoff.  However,  the  increase  in  nutrients  in  the 
lower  part  of  the  basin  was  affected  by  many 
factors  in  addition  to  runoff,  such  as  the  geological 
structure  of  the  substratum,   hydrological  condi- 
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tions,   and   pollution,   as   well   as   the   cumulative 
effect  of  material  carried  with  the  current  from  its 
upper  reaches.  (Author's  abstract) 
W88-10377 


LABORATORY  STUDIES  IN  THE  EFFECT  OF 
DIFFERENT  CONDITIONS  OF  OXYGEN- 
ATION ON  THE  BIOSESTON  OF  THE  UPPER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10378 


COMMUNITIES  OF  SESSILE  ALGAE  IN  THE 
RIVER  DUNAJEC,  ABOVE  AND  BELOW  THE 
DAM  RESERVOIRS  OF  ROZNOW  AND 
CZCHOW  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10379 


BOTTOM  INSECTS,  CHIEFLY  CHIRONOMI- 
DAE,  IN  THE  RIVER  MALA  PANEW  AND  ITS 
TRIBUTARIES  POLLUTED  WITH  INDUSTRI- 
AL WASTES  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10380 


EVOLUTION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  THE  GARONNE  RIVER  WATER 
DURING  THE  PERIOD  1971-1984, 

Toulouse-3  Univ.  (France).  Lab.  de  Mineralogie  et 

Cristallographie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10399 


ANALYTICAL  SOLUTION  OF  CHANNEL 
FLOW  MODEL  WITH  DOWNSTREAM  CON- 
TROL, 

Polish   Academy   of  Sciences,   Warsaw.   Inst,   of 

Geophysics. 

J.  J.  Napiorkowski,  and  J.  C.  I.  Dooge. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  3,  p  269-287,  June  1988.  5  fig,  2  tab,  8  ref. 

Descriptors:  *Model  studies,  *Channel  flow,  "Hy- 
draulics, *Stage-discharge  relations,  *Gaging,  'Un- 
steady flow,  Hydraulic  models,  Boundaries,  Flow, 
Mathematical  equations,  Mathematic  models. 

The  effect  of  the  downstream  boundary  condition 
on  unsteady  flow  in  channels  is  explored  through 
an  analysis  of  the  linearized  St.  Venant  equations. 
The  effects  of  downstream  and  upstream  boundary 
conditions  at  an  intermediate  point  in  the  reach  are 
evaluated.  The  analytical  results  obtained  are  ap- 
plicable to  any  shape  of  cross  section  and  any  type 
of  friction  law.  The  quantitative  effects  of  the  two 
boundary  conditions  are  compared  for  the  case  of 
a  wide  rectangular  channel  with  Chezy  friction.  It 
is  anticipated  that  the  relative  effects  would  be 
similar  for  other  shapes  of  channel  and  other  fric- 
tion formulae.  (Author's  abstract) 
W88-10401 


CONTRIBUTION  OF  SOIL  MOISTURE  STOR- 
AGE TO  THE  WATER  BALANCES  OF 
UPLAND  FORESTED  AND  GRASSLAND 
CATCHMENTS, 

Institute  of  Hydrology,  Powys  (Wales). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-10402 


ANALYSIS  OF  SOME  VELOCITY-AREA 
METHODS  FOR  CALCULATING  OPEN 
CHANNEL  FLOW, 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-10403 


COMPARISON  OF  COMMUNITY  STRUC- 
TURE AMONG  STREAMS  WITH  DIFFERENT 
TEMPORAL  FLOW  REGIMES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10411 


RECHARGE  FROM  A  RIVER  OF  LARGE 
WIDTH  TO  A  SHALLOW  WATER-TABLE  AQ- 
UIFER, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10417 


CHARACTERISTICS  OF  THE  ICE  AND  THER- 
MAL REGIMES  OF  HYDROELECTRIC  STA- 
TIONS AND  PUMPED-STORAGE  STATIONS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88- 10430 


ROLE  OF  SMALL  HYDROELECTRIC  STA- 
TIONS IN  THE  RATIONAL  USE  OF  SMALL 
RIVERS, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-10433 


EFFECT  OF  DOMESTIC  SEWAGE  ON  THE 
STRUCTURE  OF  THE  MICROBENTHIC  CILI- 
ATE  COMMUNITIES  IN  THE  LYNA  RIVER, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Water  and  Wastewater  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10437 


AGE  CLASS  DISTRIBUTION  AND  SIZE  OF 
AMERICAN  EEL  (ANGUILLA  ROSTRATA)  IN 
THE  SHETUCKET/THAMES  RIVER,  CON- 
NECTICUT, 

Connecticut  Univ.,  Storrs. 

For  primary  bibliographic  entry  see  Field  81. 

W88- 10450 


COMMUNITY  METABOLISM  IN  NATURAL 
AND  AGRICULTURALLY  DISTURBED 
RIFFLE  SECTIONS  OF  THE  CHIPPEWA 
RIVER,  ISABELLA  COUNTY,  MICHIGAN, 

Central  Michigan  Univ.,  Mount  Pleasant. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10451 


RELATION  BETWEEN  HUMAN  PRESENCE 
AND  OCCURRENCE  OF  GIARDIA  CYSTS  IN 
STREAMS  IN  THE  SIERRA  NEVADA,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10453 


BENTHOS  IN  BEAR  CREEK,  MISSISSIPPI: 
EFFECTS  OF  HABITAT  VARIATION  AND  AG- 
RICULTURAL SEDIMENTS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10456 


RESISTANCE  OF  THE  PROSOBRANCH  MOL- 
LUSK,     POTAMOPYRGUS     JENKINSI     (E.A. 
SMITH    1889)    TO    INCREASING    TEMPERA- 
TURES:   AN    EXPERIMENTAL    STUDY    (RE- 
SISTANCE       DU        MOLLUSQUE        PROSO- 
BRANCHE  POTAMOPYRGUS  JENKINSI  (E.A. 
SMITH,  1889)  AUX  TEMPERATURES  CROIS- 
SANTES:  ETUDE  EXPERIMENTALE), 
Limoges  Univ.  (France). 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10462 


OLIGOCHAETES  OF  A  RIVER  IN  THE 
SOUTH  ALPS,  THE  BUECH  (LES  OLIGO- 
CHETES  D'UNE  RIVIERE  DES  ALPES  DU 
SUD,  LE  BUECH), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 


logie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10465 


FAUNISTIC  STUDY  OF  CHIRONOMIDS  (DIP- 
TERA)  OF  THE  UPPER  NESTE  D'AURE  (CEN- 
TRAL PYRENEES):  THE  IMPACT  OF  HYDRO- 
ELECTRIC SCHEMES  (ETUDE  FAUNISTIQUE 
DES  CHIRONOMIDES  (DIPTERA)  DE  LA 
HAUTE  NESTE  D'AURE  (PYRENEES  CEN- 
TRALES): IMPACT  DES  AMENAGEMENTS 
HYDROELECTRIQUES), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  6G. 
W88- 10466 


NUMERICAL  SIMULATION  OF  PHYTO- 
PLANKTON  DYNAMICS  IN  A  SUCCESSION 
OF  WATER  BODIES  WITH  SHORT  RETEN- 
TION TIME  ON  THE  RIVER  LOT  (SIMULA- 
TION NUMERIQUE  DE  LA  DYNAMIQUE  DU 
PHYTOPLANCTON  DANS  UNE  SUCCESSION 
DE  RESERVOIRS  A  FAIBLE  TEMPS  DE  RE- 
TENTION SUR  LA  RIVIERE  LOT), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10470 


POPULATIONS   OF   CLADOCERA   (CRUSTA- 
CEA), AS  DESCRIBED  BY  THE  HYDROLOGI- 
CAL FUNCTIONING  OF  STAGNANT  WATER- 
WAYS   (LES    PEUPLEMENTS     DE    CLADO- 
CERES    (CRUSTACES),    DESCRIPTEURS    DU 
FONCTIONNEMENT   HYDROLOGIQUE   DES 
BRAS-MORTS  FLUVIAUX), 
Lyon-1    Univ.,   Villeurbanne   (France).    Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10471 


MICRODISTRIBUTION         OF        EPILITHIC 

ALGAE  ON  THE  STONES  OF  A  CORSICAN 

STREAM,  THE  RIZZANESE  (MICROREPAR- 

TITION   DES   ALGUES   EPILITHIQUES   SUR 

LES  CAILLOUX  D'UN  TORRENT  CORSE,  LE 

RIZZANESE), 

Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 

Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10472 


PHYSICAL  AND  BIOLOGICAL  STABILITY  OF 
INTERSTITIAL    HABITATS.    CASE    OF   TWO 
STATIONS  OF  THE  UPPER  RHONE  (STABI- 
LITE  PHYSIQUE  ET  BIOLOGIQUE  DES  MI- 
LIEUX INTERSTITIELS.  CAS  DE  DEUX  STA- 
TIONS DU  HAUT  RHONE), 
Lyon-1    Univ.,    Villeurbanne   (France).    Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10473 


IMPACT  OF  A  SPATE  ON  THE  COMMUNITY 
OF  MACROINVERTEBRATES  OF  THE  RIVER 
DURANCE.  THE  ROLE  OF  THE  DRIFT  IN 
THE  RECONSTITUTION  OF  THE  FAUNA  IN 
THE  MAIN  CHANNEL  (IMPACT  D'UNE  CRUE 
SUR  LA  COMMUNAUTE  DTNVERTEBRES  DE 
LA  MOYENNE  DURANCE.  ROLE  DE  LA 
DERIVE  DANS  LA  RECONSTITUTION  DU 
PEUPLEMENT  DU  CHENAL  PRINCIPAL), 
Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 
Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10475 


MODELING  OF  PHYTOPLANKTON  DEVEL- 
OPMENT IN  A  EUTROPHIC  CHANNELIZED 
RIVER:  LE  LOT  (FRANCE)  (MODELISATION 
DU  DEVELOPPMEMENT  DU  PHYTOPLANC- 
TON DANS  UNE  RIVIERE  CANALISEE  EU- 
TROPHE:  LE  LOT  (FRANCE)), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10476 
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Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 


SIMULIIDAE  (DIPTERA:  NEMATOCERA)  OF 
THE  NESTE  D'AURE  (CENTRAL  PYRENEES) 
I.  THE  IMPACT  OF  HYDROELECTRIC 
SCHEMES  IN  THE  UPPER  VALLEY  (LES  SI- 
MULIIDAE (DIPTERA:  NEMATOCERA)  DE 
LA  NESTE  D'AURE  (PYRENEES  CENTRALES). 
I.  IMPACT  DES  AMENAGEMENTS  HYRODE- 
LECTRIQUE  DANS  LA  HAUTE), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-10478 


AQUATIC  MICROHABITATS  OF  THE  BANKS 
OF  A  LARGE  WATER  COURSE:  THE  FAUNIS- 
TIC  APPROACH  (LES  MICROHABITATS 
AQUATIQUES  DES  RIVES  D'UN  GRAND 
COURS  D'EAU:  APPROCHE  FAUNISTIQUE), 
Lyon-1  Univ.,  Villeurbanne  (France).  Section  of 
Freshwater  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10481 


ROLE  OF  C02  IN  LONG  TERM  STREAM 
ACIDIFICATION  PROCESSES:  A  MODELING 
VIEWPOINT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10489 


ESTIMATION  OF  THE  TIME  OF  CONCEN- 
TRATION FOR  DIVERGING  SURFACES, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

N.  Agiralioglu. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  2,  p  173-179,  April  1988.  3  fig,  10  ref. 

Descriptors:  'Divergence,  *Rainfall,  'Kinematic 
wave  theory,  'Rainfall-runoff  relationships, 
'Runoff,  'Overland  flow,  'Watersheds,  'Model 
studies,  Slope,  Roughness,  Physical  properties, 
Mathematical  studies,  Statistical  methods,  Equa- 
tions. 

A  solution  is  obtained  for  estimating  the  time  of 
concentration  for  a  diverging  watershed.  A  com- 
parison of  concentration  times  for  diverging  and 
plane  surfaces  is  made  to  examine  the  influence  of 
the  degree  of  divergence  for  a  diverging  watershed 
on  the  time  of  concentration.  Assuming  that  the 
physical  characteristics  such  as  watershed  length, 
slope,  roughness  and  rainfall  excess  are  the  same, 
an  expression  of  the  ratio  of  the  time  of  concentra- 
tion for  a  diverging  surface  to  that  for  a  plane 
surface  is  derived.  The  expression  is  solved  nu- 
merically, and  evaluated  graphically.  The  results 
can  be  used  easily  for  practical  purposes.  (Author's 
abstract) 
W88- 10492 


APPLICATION  OF  THE  LINEAR  PERTURBA- 
TION MODEL  (LPM)  TO  FLOOD  ROUTING 
ON  THE  MEKONG  RIVER, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

R.  K.  Kachroo,  G.  C.  Liang,  and  K.  M.  O'Connor. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  2,  p  193-214,  April  1988.  6  fig,  6  tab,  11  ref, 
append. 

Descriptors:  'Mekong  River,  'Flood  forecasting, 
•Model  studies,  'Linear  perturbation  model, 
'Routing,  'Flood  routing,  'Statistical  methods, 
Mathematical  studies,  Hydrology,  Geohydrology, 
Asia.  Calibrations,  Rivers. 

Using  eight  years  for  calibration  out  of  a  total  of  19 
years  of  daily  discharges  at  the  five  stations,  Luang 
Praband,  Vientiane,  Thakhek,  Pakse  and  Kratie 
(located  about  250  km  apart  on  the  Mekong 
River),  the  LPM  model  was  applied  for  flood 
routing  on  four  reaches,  namely,  from  each  up- 
stream station  to  the  downstream  station  of  Kratie. 
Both  nonparametric  (unconstrained)  and  paramet- 
ric (transfer  function)  forms  of  the  model  are  cali- 
brated by  least  squares,  initially  in  design  mode 
(without  updating),  and  the  resulting  model  var- 
iances are  obtained,  using  the  last  1 1  years  of  data 
for  verification  (i.e.  model  validation).  The  transfer 


function  form  is  also  applied  in  real-time  forecast- 
ing mode  for  various  lead  times  (up  to  four  days), 
using  simple  autoregressive  models  calibrated  for 
the  individual  upper  reaches,  to  forecast  the  in- 
flows over  the  various  lead  times,  together  with 
the  measured  outflows  up  to  and  including  the 
time  origin  of  the  forecast.  (Author's  abstract) 
W88-10494 


SITE-SPECIFIC      BARIUM      TOXICITY      TO 
COMMON  DUCKWEED,  LEMNA  MINOR, 

Illinois  State  Water  Survey  Div.,  Peoria.  Water 

Quality  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10503 


PLANKTON,  CHLOROPHYLL  CHARACTER- 
ISTICS AND  FISHERY  POTENTIAL  OF  SUR- 
FACE COAL  MINE  LAKES  IN  WESTERN 
PENNSYLVANIA, 

Grove  City  Coll.,  Pa.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10514 


BENTHIC  MACROINVERTEBRATES  AS  IN- 
DEXES OF  WATER  QUALITY  IN  THE  UPPER 
CUYAHOGA  RIVER, 

Akron  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10515 


FISHES  AND  AQUATIC  INSECTS  OF  NIPPER- 
SINK  CREEK,  MCHENRY  COUNTY,  ILLI- 
NOIS, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10552 


SURVEY  OF  THE  FISHES  AND  MACROIN- 
VERTEBRATES OF  SOME  SMALL  STREAMS 
IN  COOK,  LAKE,  AND  DUPAGE  COUNTIES, 
ILLINOIS, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10553 


EFFECTS  OF  RIVER  FLOODS  ON  SEDIMENT 
DISPERSAL  IN  SMALL  ESTUARIES:  A  CASE 
STUDY  FROM  EAST  LONDON, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 
For  primary  bibliographic  entry  see  Field  2J. 

W88-10564 


SEASONAL  CHANGE  OF  STREAMWATER 
CHEMISTRY  IN  TSUKUBA  EXPERIMENTAL 
FORESTED  LAND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
For  primary  bibliographic  entry  see  Field  2K. 

W88-10571 


ESTIMATION  OF  WATER  QUALITY  AND  NU- 
TRIENT LOADS  IN  THE  HII  RIVER  BY  SEMI- 
DAILY  SAMPLING, 

Shimane   Prefectural   Inst,   of  Public   Health   and 

Environmental  Science,  Matsue  (Japan). 

Y.  Ishitobi,  M.  Kawatsu,  H.  Kamiya,  K.  Hayashi, 

and  H.  Esumi. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49. 

No.  1,  p  11-17,  January  1988.  4  fig,  4  tab,  16  ref. 

Descriptors:  'Water  quality,  'Nutrients,  'Limnol- 
ogy, 'Statistical  methods,  'Water  quality,  Phos- 
phorus, Flooding,  Rivers,  Seasonal  variation, 
Japan,  Hii  river. 

Semi-daily  sampling  was  carried  out  from  July 
1983  to  June  1984  to  evaluate  nutrient  loads  in  the 
Hii  River.  The  variation  of  concentration  was  syn- 
chronized with  the  variation  of  flow  for  all  exam- 
ined substances.  The  strong  increase  in  concentra- 
tion of  suspended  substance  (SS),  ignition  loss  (IL) 
and  total  phosphorus  (TP)  was  found  at  the  flush 
stage  of  flooding.  Statistical  analysis  on  the  varia- 


10 


tion  of  concentration  was  conducted  for  all  exam- 
ined substances  except  for  ammonium-nitrogen 
(NH4-N).  Using  the  concentration-flow  data  col- 
lected during  the  first  half  interval,  log  load-log 
flow  relationships  were  obtained.  All  relationships 
were  significant  and  linearity  as  to  total  nitrogen 
(TN)  and  TP  was  ensured.  There  was  little  differ- 
ence between  the  predicted  and  observed  value  for 
TN  and  TP  load  during  the  last  half  period. 
Annual  load  from  July  1983  to  June  1984  was 
estimated  to  be  857  and  95.6  t  for  TN  and  TP, 
respectively.  (Author's  abstract) 
W88-10572 


BIODEGRADATION   AND   ADSORPTION   OF 

LINEAR      ALKYLBENZENE      SULFONATES 

(LAS)   IN  THE   RIVER   ENVIRONMENT   -  A 

CASE  STUDY  ON  RIVER  AKASHI  OF  HYOGO 

PREF.,  (IN  JAPANESE), 

Hyogo    Prefecture   Environmental    Science   Inst., 

Kobe  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10574 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  I.  GEO- 
GRAPHICAL DESCRIPTION,  HYDROGRAPH- 
IC  COMPONENTS  AND  MAN'S  IMPACT, 
Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10590 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  II.  HY- 
DROLOGICAL BUDGET  OF  LAKES  IN  1978 
AND  1979, 

Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10591 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN     LAKELAND,     POLAND):     VIII. 
ZOOSYRTHON  IN  THE  TRIBUTARIES  AND 
OUTLET  OF  LAKE  JORZEC, 
Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10597 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  I.  CHLO- 
ROPHYLL AND  ENVIRONMENTAL  CONDI- 
TIONS, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10601 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  II.  DRY 
WEIGHT  AND  ORGANIC  CARBON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W  8  8- 10602 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  III. 
PHYTO-  AND  ZOOPLANKTON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10603 


PHYTOSESTON  OF  THE  VISTULA  RIVER  BE- 
TWEEN GORA  KALWARIA  AND  NOWY 
DWOR  MAZOWIECKI  IN  1982, 

Polish  Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10604 


EFFECT  OF  IMPOUNDMENTS  ON  THE 
QUALITY  OF  WATER  AND  BIOCOENOSIS  IN 
THE  LOWLAND  STREAMS  RAWKA  AND 
SKIERNIEWKA  -  SUMMER  ASPECT, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88- 10607 


STRUCTURE  OF  PHYTOPLANKTON  IN 
RIVERS  AND  IN  LAKES  OF  NORTHEASTERN 
POLAND. 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10608 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
I.  INTRODUCTION, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10612 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
II.  CHARACTERISTICS  OF  THE  CATCHMENT 
AREA, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10613 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
V.  SOLAR  RADIATION  PENETRATING  THE 
RESERVOIR, 

Polish  Academy  of  Sciences,  Chybie.  Fish  Culture 

Experimental  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10616 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
VI.  BOTTOM  SOILS  OF  THE  RESERVOIR  (AS 
OF  1953), 

Akademia  Rolnicza,  Krakow  (Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10617 


AQUATIC  MICROANNELIDS  (OLIGO- 
CHAETA  AND  APHANONEURA)  OF  UNDER- 
GROUND WATERS  OF  SOUTHEASTERN 
NEW  YORK, 

New  York  Botanical  Garden,  Bronx,  NY.  Inst,  of 
Ecosystem  Studies. 

D.  Strayer,  and  E.  Bannon-O'Donnell. 
American    Midland    Naturalist    AMNAAF,    Vol 
119,  No.  2,  p  327-335,  April  1988.  2  fig,  3  tab,  28 
ref. 

Descriptors:  'Annelids,  'Oligochaetes,  'Aphano- 
heura,  'Subsurface  water,  'Aquatic  fauna,  'Aquat- 
ic populations,  Aquatic  environment,  Seasonal 
variations,  Fertility,  Population  dynamics,  Lakes, 
Streams,  New  York. 

The  authors  investigated  the  distribution  of  aquatic 
oligochaetes  and  Aeolosoma  in  the  hyporheic  zone 
and  other  underground  habitats  in  southeastern 
New  York.  Twenty-four  species  of  oligochaetes 
were  found,  exclusive  of  the  Enchytraeidae,  which 
could  not  be  identified  to  species.  Two  of  the 
species,  Rhyaocodrilus  cf.  subterraneus  and  Chae- 
togaster  cf.  krasnopolskiae,  are  reported  for  the 
first  time  from  North  America.  Most  of  the  oligo- 
chaetes found  in  underground  waters  are  wide- 
spread in  surface  waters  as  well.  Annual  cycles  of 
abundance  and  reproductive  activity  of  five  abun- 
dant taxa  are  described;  these  cycles  are  similar  to 
those  of  the  oligochaetes  from  lakes  and  streams. 
(Author's  abstract) 
W88- 10634 


SPATIAL  AND  TEMPORAL  AVAILABILITY 
OF  FLOODPLAIN  HABITAT:  LONG-TERM 
CHANGES  AT  POOL  19,  MISSISSIPPI  RIVER, 


Illinois   Natural   History   Survey,    Havana.   River 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10636 


COLLOIDAL  AND  DISSOLVED  ORGANIC 
CARBON  DYNAMICS  IN  UNDISTURBED 
BOREAL  FOREST  CATCHMENTS:  A  SEASON- 
AL STUDY  OF  APPARENT  MOLECULAR 
WEIGHT  SPECTRA, 

University  Coll.  of  North  Wales,  Bangor.  School 
of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10653 


PERIPHYTON  COMMUNITIES  IN  A  PRIS- 
TINE MOUNTAIN  STREAM  ABOVE  AND 
BELOW  HEAVY  METAL  MINING  OPER- 
ATIONS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10654 


ANTARCTIC  STREAM  ECOSYSTEMS:  PHYSI- 
OLOGICAL ECOLOGY  OF  A  BLUE-GREEN 
ALGAL  EPILITHON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10655 


FIELD  EXPERIMENTS  ON  THE  RELATION- 
SHIP BETWEEN  DRIFT  AND  BENTHIC  DEN- 
SITIES OF  AQUATIC  INSECTS  IN  TROPICAL 
STREAMS  (IVORY  COAST):  HI.  TRICHOP- 
TERA, 

Karlsruhe  Univ.  (Germany,  F.R.).  Zoologisches 
Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10658 


ORDINATION  AND  CLASSIFICATION  OF 
MACROINVERTEBRATE  ASSEMBLAGES  IN 
THE  CATCHMENT  OF  THE  RIVER  WYE  IN 
RELATION  TO  ENVIRONMENTAL  FACTORS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10664 


DISSOLVED  ORGANIC  CARBON,  SESTON 
AND  MACROINVERTEBRATE  DRIFT  IN  AN 
ACIDIFIED  AND  LIMED  HUMIC  STREAM, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-10666 


RELATIVE  IMPORTANCE  OF  ALGAE  AND 
BACTERIA  AS  FOOD  FOR  DAPHNIA  LONGI- 
SPINA  (CLADOCERA)  IN  A  POLYHUMIC 
LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10667 


DECAY  RATES  OF  AUTUMN  AND  SPRING 
LEAF  LITTER  IN  A  STREAM  AND  EFFECTS 
ON  GROWTH  OF  A  DETRITIVORE, 

Division  of  Ecology  (Aquatic   Ecology   Group), 

Department  of  Biological  Sciences,  University  of 

Calgary,  Calgary,  Alberta,  Canada. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10668 


INPUT,  MOVEMENT  AND  EXCHANGE  OF 
ORGANIC  MATTER  WITHIN  A  SUBTROPI- 
CAL COASTAL  BLACKWATER  RIVER- 
FLOODPLAIN  SYSTEM, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10669 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 

DISSOLVED    ORGANIC    MATTER    IN    CUM- 
BRIAN LAKES  AND  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10671 


EPILITHIC    BACTERIA    IN    AN    ACID    AND 
CALCAREOUS  HEADSTREAM, 

Hull   Univ.   (England).    Dept.   of  Plant    Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10673 


FORCES  ON  MICROORGANISMS  AT  SUR- 
FACES IN  FLOWING  WATER, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
N.  R.  Silvester,  and  M.  A.  Sleigh. 
Freshwater  Biology,  FWBLAB  Vol.  15,  No.  4,  p 
433-448,  August  1985.  14  fig,  28  ref. 

Descriptors:  'Surface  velocity,  'Shear  stress, 
'Sediment-water  interfaces,  'Lotic  environment, 
'Microorganisms,  'Boundary  layers,  Streams, 
Stream  discharge,  Reynolds  number,  Turbulent 
flow,  Flow,  Interfaces,  Streamflow,  Flow  around 
objects,  Flow  velocity,  Bacteria. 

Surfaces  in  flowing  water  are  covered  by  bounda- 
ry layers  within  which  the  velocity  of  flow  ranges 
between  zero  at  the  surface  and  the  velocity  of  the 
main  stream  at  the  limits  of  the  boundary  layer. 
Many  organisms  are  small  enough  to  live  entirely 
within  the  boundary  layer  and  so  are  subjected  to 
much  smaller  drag  forces  than  if  they  were  ex- 
posed to  the  main  stream  velocity.  The  form  and 
extent  of  boundary  layers  at  different  stream  ve- 
locities around  selected  structures,  representing 
leaves  and  stems,  have  been  calculated  and  pre- 
sented graphically.  These  data  provide  a  basis  for 
the  estimation  of  shear  stresses  on  substrate  sur- 
faces and  of  forces  exerted  upon  organisms  of 
different  sizes  that  live  within  the  boundary  layers 
aoround  such  surfaces,  when  exposed  to  different 
current  velocities.  Values  for  shear  stresses  on 
bacteria  calculated  in  this  way  lie  within  the  range 
of  shear  stresses  required  to  detach  bacteria  from 
surfaces  experimentally.  (Author's  abstract) 
W88-10676 


ACCLIMATION  OF  STREAM-BED  HETERO- 
TROPHIC MICROFLORA:  METABOLIC  RE- 
SPONSES TO  DISSOLVED  ORGANIC 
MATTER, 

Academy    of   Natural    Sciences    of   Philadelphia, 
Avondale,   PA.   Stroud   Water   Research   Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10680 


LIFE  HISTORY  AND  ECOLOGICAL  ROLE  OF 
THE  XYLOPHAGOUS  AQUATIC  BEETLE, 
LARA  AVARA,  LECONTE  (DRYOPOIDEA:  EL- 
MIDAE), 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Entomolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10683 


PATTERNS  OF  MACROINVERTEBRATE  COL- 
ONIZATION ON  FRESH  AND  SENESCENT 
ALDER  LEAVES  IN  TWO  MICHIGAN 
STREAMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88- 10684 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE.  I.  ENVI- 
RONMENTAL CONDITIONS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10690 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE:  II.  SEA- 
SONAL VARIATIONS  OF  NUTRIENTS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10691 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE:  III.  PHY- 
TOPLANKTON, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10692 


MACROINVERTEBRATE  FAUNA  OF  AN 
ACID-STRESSED  HEADWATER  STREAM 
SYSTEM  IN  THE  ADIRONDACK  MOUN- 
TAINS, NEW  YORK, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10693 


CORRELATES  OF  HABITAT  FAVOURABI- 
LITY  FOR  BENTHIC  MACROINVERTE- 
BRATES  AT  FIVE  STREAM  SITES  IN  AN  AP- 
PALACHIAN MOUNTAIN  DRAINAGE  BASIN, 

U.S.A., 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10695 


EFFECTS  OF  OVERHEAD  CANOPY  ON  MA- 
CROINVERTEBRATE PRODUCTION  IN  A 
UTAH  STREAM, 

Lake  Superior  State  Coll.,  Sault  Ste.  Marie,  MI. 
Dept.  of  Biology  and  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10697 


QUANTITATIVE  OBSERVATIONS  ON  THE 
ABILITY  OF  EPIPHYTIC  BACTERIA  TO  CON- 
TRIBUTE TO  THE  POPULATIONS  OF  SUS- 
PENDED BACTERIA  IN  TWO  DISSIMILAR 
HEADSTREAMS, 

Hull    Univ.    (England).    Dept.   of  Plant   Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10698 


MOVEMENTS  OF  SELF-MARKED  CADDISF- 
LY  LARVAE,  CHYRANDA  CENTRALIS  (TRI- 
CHOPTERA:  LIMNEPHILIDAE),  IN  A  SIER- 
RAN  SPRING  STREAM,  CALIFORNIA,  U.S.A., 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resources  Management. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10704 


DISTRIBUTION  OF  BREEDING  DIPPERS 
(CINCLUS  (L.);  AVES)  IN  RELATION  TO 
STREAM  ACIDITY  IN  UPLAND  WALES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10706 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-107I0 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  FUNCTION- 
AL ORGANIZATION, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10712 


SUSPENDED  BACTERIA  IN  CALCAREOUS 
AND  ACID  HEADSTREAMS:  ABUNDANCE, 
HETEROTROPHIC  ACTIVITY  AND  DOWN- 
STREAM CHANGE, 

Hull    Univ.   (England).    Dept.   of  Plant    Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10713 


GRADIENTS  IN  THE  DISTRIBUTION  OF  RI- 
VERINE BENTHOS, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10719 


DIATOM  FLORA  OF  AN  AUSTRALIAN  RIVER 
SYSTEM:  SPATIAL  PATTERNS  AND  ENVI- 
RONMENTAL RELATIONSHIPS, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 

gon  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10722 


METABOLISM    OF   A   SUB-TROPICAL    LOW 
GRADIENT  BLACKWATER  RIVER, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10728 


RELATIONS  BETWEEN  SUSPENDED  BACTE- 
RIA, EPIPHYTIC  BACTERIA  AND  SUB- 
MERGED VEGETATION  OVER  THE  SPRING 
GROWING  SEASON  IN  A  CALCAREOUS 
HEADSTREAM, 
Hull  Univ.  (England). 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10731 


FACTORS  AFFECTING  THE  MICRODISTRI- 
BUTION  OF  GAMMARUS  PULEX  (AMPHIPO- 
DA):  AN  EXPERIMENTAL  STUDY, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10732 


IMPORTANCE  OF  DISSOLVED  ORGANIC 
MATTER  PRODUCED  BY  DUCKWEED 
(LEMNA  MINOR)  IN  A  SOUTHERN  ENGLISH 
RIVER, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10734 


ICTHYOFAUNAL  CHECKLIST  AND  COM- 
PARISON OF  TWO  NORTH  BRANCH  POTO- 
MAC RIVER  TRIBUTARIES  WHERE  AL- 
LEGED OHIO-POTOMAC  RIVER  STREAM 
CAPTURES  OCCURRED, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10746 


DIFFUSIVE  LIMIT  FOR  ENTRAINMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88- 10763 


EFFECT  OF  WHOLE-TREE  HARVEST  ON 
EPILITHIC  BACTERIAL  POPULATIONS  IN 
HEADWATER  STREAMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-10771 


SURFACE  AND  SUBSURFACE  WATER  CON- 
TRIBUTIONS DURING  SNOWMELT  IN  A 
SMALL  PRECAMBRIAN  SHIELD  WATER- 
SHED, MUSKOKA,  ONTARIO, 


Trent  Univ.,  Peterborough  (Ontario).  Watershed 
Ecosystems  Program. 
J.  J.  McDonnell,  and  C.  H.  Taylor. 
Atmosphere-Ocean  ATOCDA,  Vol.  25,  No.  3,  p 
251-266,  September  1987.  8  fig,  1  tab,  39  ref. 

Descriptors:  *Snowmelt,  'Surface  water, 
'Groundwater  movement,  *Runoff,  *Acid  rain, 
"Hydrographs,  Hydrologic  models,  Precambrian 
era,  Streams,  *Stream  discharge,  Ontario,  Canada, 
Watersheds,  Hydraulic  conductivity. 

The  results  of  a  detailed  study  and  numerical  anal- 
ysis of  the  rates  and  pathways  of  snowmelt  runoff 
processes  are  presented  for  a  Precambrian  water- 
shed located  in  Muskoka,  Ontario.  This  watershed 
has  been  gauged  both  chemically  and  physically 
since  1976  by  the  Ontario  Ministry  of  the  Environ- 
ment as  part  of  its  Acid  Precipitation  in  Ontario 
Study.  Field  data  show  that,  in  many  areas,  soils 
with  very  high  hydraulic  conductivities  contribut- 
ed significant  amounts  of  subsurface  flow  to  the 
hydrograph  during  and  shortly  after  melt.  Quick- 
flow  in  the  first  phase  of  snowmelt  was  generated 
by  a  combination  of  saturation  over  land  flow  and 
saturated-unsaturated  subsurface  stormwater  from 
shallow  side  slopes.  However,  most  of  the  total 
water  volume  was  delivered  via  slower  ground- 
water flow.  In  the  final  phase  of  the  melt  period, 
the  streamflow  was  mainly  due  to  groundwater 
flow  recharged  on  a  forested  area  and  delivered 
over  limited  distances  through  shallow,  highly  per- 
meable overburden  materials.  Quickflow  peaks  su- 
perimposed on  this  general  trend  could  be  account- 
ed for  mainly  as  surface  runoff  over  groundwater 
effluent  areas  mapped  throughout  the  watershed. 
In  support  of  ongoing  hydrochemical  studies  by 
the  Ontario  Ministry  of  the  Environment,  these 
data  and  interpretations  will  aid  in  modifying  and 
improving  hydrologic  submodels  by  adding  to  un- 
derstanding of  water  movement  in  acidified  water- 
sheds. (Author's  abstract) 
W88-10777 


HYDROGEOLOGICAL  STUDY  IN  THE  BASIN 
OF  GULP  CREEK,  A  RECONNAISSANCE  IN  A 
SMALL  CATCHMENT  AREA:  PART  3.  CHEM- 
ISTRY OF  SURFACE  AND  GROUND  WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10786 


REGIONAL  VARIATION  IN  THE  CHEMICAL 
COMPOSITION  OF  SOIL  AND  DOMINANT 
AQUATIC  PLANTS  IN  SHATT  AL-ARAB, 
IRAQ, 

Basrah   Univ.   (Iraq).   Dept.   of  Plant   Protection. 
T.  Y.  Al-Edany,  and  A.  H.  A.  Al-Mousawi. 
Bangladesh  Journal  of  Botany  BJBTB3,  Vol.   15, 
No.    1,  p  87-94,  June  1986.  3  fig,  2  tab,   14  ref. 

Descriptors:  'Chemical  properties,  *Soil  chemis- 
try, *Plant  populations,  *Aquatic  plants,  Biochem- 
istry, Rivers,  Sodium,  Phosphorus,  Nitrogen,  Po- 
tassium, Physical  properties,  Regional  analysis. 

The  chemical  composition  of  soil  and  aquatic 
plants  in  the  Shatt  al-Arab  river  was  studied  up- 
stream and  downstream  of  Basrah,  Iraq.  An  at- 
tempt was  made  to  find  the  correlation  between 
various  properties  of  soil  and  chemical  composi- 
tion of  plants  at  different  stations  and  stages  of 
growth.  Organic  carbon  and  sodium  content  of  the 
soil  showed  obvious  variation.  Total  nitrogen, 
phosphorus.potassium  and  sodium  of  analyzed 
plants  showed  slight  variation,  while  biochemical 
constituents  varied  considerably.  Some  elements  of 
the  plants  and  soil  have  strong  positive  correlations 
while  others  have  either  weak  or  no  correlation. 
The  negative  correlation  can  be  explained  on  the 
basis  of  active  growth  and  use  of  the  specific  ion 
from  substratum  and  its  accumulation  in  plants.  In 
general,  young  plants  have  a  weak  or  negative 
correlation.  (Miller-PTT) 
W88-10788 
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CHANNEL  FORM  AND  PROCESSES  IN  BED- 
ROCK AND  ALLUVIAL  REACHES  OF  THE 
RARITAN  RIVER,  NEW  JERSEY, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Geological  Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-10794 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SOME  INTERESTING  DIATOM  SPECIES 
IN  THE  RIVER  WYE  SYSTEM,  WALES,  U.K., 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10799 


STUDIES    ON    PHYTOPLANKTON    OF   THE 
NILE  SYSTEM  IN  UPPER  EGYPT, 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W88- 10800 


LONG-TERM  TRENDS  IN  WATER  CHEMIS- 
TRY OF  THE  VLTAVA  RIVER  (CZECHOSLO- 
VAKIA), 

Ceskoslovenska  Akademie  Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10813 


DISSOLVED  PHOSPHORUS  DYNAMICS  IN 
HEADWATER  STREAMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

Y.  T.  Prairie,  and  J.  Kalff. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  200-209,  Febru- 
ary 1988.  8  fig,  5  tab,  44  ref. 

Descriptors:  "Cycling  nutrients,  "Streams,  "Dis- 
solved solids,  "Phophorus,  "Headwaters,  Path  of 
pollutants,  Land  use,  Water  temperature,  Suspend- 
ed sediments,  Hydrologic  models,  Model  studies, 
Catchments,  Nutrients,  Chemical  properties,  Geol- 
ogy, Seasonal  variations,  Stream  pollution. 

A  comparative  study  of  seven  headwater  streams 
was  undertaken  to  evaluate  the  relative  importance 
of  land  use,  water  discharge,  water  temperature, 
solar  irradiance,  and  stream  sediment  resuspension 
on  levels  of  dissolved  phosphorus  (DP).  In  six  of 
the  streams,  DP  concentration  increased  from 
early  spring  to  late  summer.  Nutrient-rich  streams 
are  temporally  more  variable  than  nutrient-poor 
ones.  Average  DP  were  not  related  to  the  propor- 
tion of  forest  cover  but  showed  a  correspondence 
with  underlying  geology.  Despite  the  restricted 
geographical  area,  relationships  between  DP  cone, 
and  water  discharge  varied  in  magnitude  and  in 
direction  among  the  steams.  Simple  hydrological 
models  treating  the  catchments  as  two-reservoir 
systems  accounted  for  the  different  behaviors  and 
performed  satisfactorily  when  the  effect  of  temper- 
ature was  considered.  The  residual  variance 
showed  no  seasonal  trends  but  was  significantly 
correlated  with  daily  solar  irradiance  for  one  of  the 
seven  streams.  Finally,  the  hypothesis  that  resu- 
spension of  stream  sediments  affects  soluble  phos- 
phorus concentration  was  experimentally  rejected. 
(See  also  W88- 10826)  (Author's  abstract) 
W88-10825 


PARTICULATE  PHOSPHORUS  DYNAMICS 
IN  HEADWATER  STREAMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

Y.  T.  Prairie,  and  J.  Kalff. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  210-215,  Febru- 
ary 1988.  6  fig,  4  tab,  34  ref. 

Descriptors:  "Cycling  nutrients,  "Streams,  "Partic- 
ulate matter,  "Phophorus,  "Headwaters,  Stream 
gradient,  Hydrologic  models,  Model  studies, 
Chemical  properties,  Dynamics,  Physical  proper- 
ties. 

The  authors  examined  the  dynamics  of  particulate 
phosphorus  (PP)  in  seven  headwater  streams  of 


southern  Quebec  draining  catchments  differing  in 
size,  extent  of  forest  cover,  and  stream  channel 
gradient.  The  extent  of  forest  cover  can  be  used  to 
predict  average  PP.  The  magnitude  of  the  tempo- 
ral fluctuations  (variance)  in  PP  cone,  was  strongly 
related  to  mean  levels.  While  most  streams  showed 
positive  relationships  between  discharge  and  PP 
concentration  in  rain  events,  inverse  relations  were 
observed  in  two  streams  and  possibly  the  result  of 
rapid  exhaustion  of  PP.  Inverse  relationships  were 
also  seen  in  these  two  streams  for  samples  collect- 
ed outside  rain  events.  The  authors  present  a 
model  based  on  channel  gradient  and  extent  of 
forest  cover  to  predict  the  slope  coefficient  of  PP  - 
discharge  relationships  and  also  the  occurrence  of 
very  rapid  exhaustion.  They  then  extend  this 
model  to  include  the  influence  of  precipitation 
history  and  catchment  size  on  PP  in  headwater 
streams.  This  model  accounted  for  60%  of  the 
variation  of  the  pooled  observations  from  all  seven 
streams  and  is  comparable  in  predictive  power 
with  stream-specific  models  published  elsewhere  in 
the  literature.  (See  also  W88-10825)  (Author's  ab- 
stract) 
W88-10826 


INFLUENCE  OF  SEASONAL  RIVER  DIS- 
CHARGE ON  SURVIVAL  OF  JUVENILE  AT- 
LANTIC SALMON,  SALMO  SALAR, 

Department  of  Fisheries  and  Oceans,   St.  John's 

(Newfoundland).  Science  Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10836 


DISCHARGE-TIME  METHOD.  A  NEW  TECH- 
NIQUE FOR  SAMPLING  PLANKTON  IN  FLU- 
VIAL SYSTEMS,  WITH  A  NOTE  ON  THE 
MODIFIED  PLANKTON  SAMPLING  DEVICE, 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  7B. 

W88-10857 


EFFECT  OF  THE  CROSS-SECTIONAL  SHAPE 
OF  A  CANAL  ON  THE  PARAMETERS  OF 
STEEP  TRAVELING  SURGES, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-10880 


EPILITHIC  ALGAL  NITROGEN  FIXATION, 
STANDING  CROPS  AND  PRODUCTIVITY  IN 
FIVE  RIVERS  FLOWING  THROUGH  THE 
OILSANDS  REGION  OF  ALBERTA/CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10889 


EXAMINATION  OF  SURFACE  WATERS  USED 
A  SOURCES  OF  SUPPLY  IN  THE  PORT  HAR- 
COURT  AREA:  II.  CHEMICAL  HYDROLOGY, 

Rivers  State  Univ.   of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-10891 


MEASURING  HYDRAULIC  CONDUCTIVITY 
OF  SEDIMENTS  IN  A  RIVER  WITH  A  FLUC- 
TUATING LEVEL, 

Bostock  Engineering  Services,  Toronto  (Ontario). 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10977 


STREAM-AQUIFER 


SYSTEM 


LINKED 
MODEL, 

Dames  and  Moore,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  2A 

W88-10985 


FLUVIAL  PROCESSES  IN  DRYLAND  RIVERS, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2J. 
W88- 11030 


HYDROGEOCHEMICAL  ANALYSIS  OF  COLD 
CREEK  AND  BLAYNE  SPRING,  ENNIS,  MON- 
TANA, 

Greiner  Engineering  Sciences,  Inc.,  Tampa,  FL. 
K.  S.  Monks,  P.  Pushkar,  and  G.  J.  Kenoyer. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  237-265.  5  fig,  8  tab,  23  ref. 

Descriptors:  "Geohydrology,  "Hydrologic  data 
collections,  "Water  analysis,  "Water  quality,  "Fish 
hatcheries,  "Potential  water  supply,  "Streams,  Ca- 
tions, Anions,  Heavy  metals,  Inorganic  com- 
pounds, Trout,  Montana. 

A  hydrogeochemical  reconnaissance  stream  water 
survey  for  dissolved  inorganic  species  was  con- 
ducted in  waters  which  drain  basalt  and  limestone 
terrains  in  Madison  County,  Montana.  The  purpose 
of  this  investigation  was  to  determine  whether  the 
water  of  Cold  Creek  is  suitable  as  an  alternative  or 
additional  supply  for  broodstock  at  the  Ennis  Na- 
tional Fish  Hatchery.  Samples  collected  during 
summer,  baseflow  in  1984  from  Cold  Creek, 
Blayne  Spring,  and  the  Fish  Hatchery  intake,  were 
analyzed  for  major  cations,  anions  and  heavy 
metals  (Ca,  Mg,  Si,  Na,  K,  S04,  CI,  N03,  F,  Al,  B, 
Ba,  Cd,  Cu,  Cr,  Fe,  Pb,  Mn,  Ni,  Ag,  Sr,  Ti,  Zn). 
Inorganic  chemical  analyses  reveal  that  the  chemi- 
cal quality  of  Cold  Creek  can  provide  an  adequate 
source  of  water  during  the  summer  months  when 
low  flow  conditions  prevail.  Concentrations  of  Cu, 
Pb,  and  Zn  slightly  exceed  EPA  recommendations 
for  trout  at  specific  points  along  the  reach  of  Cold 
Creek,  probably  as  a  result  of  ground  water  influx 
from  localized  scattered  sulfide  deposits.  However, 
as  a  result  of  ground  water  dilution  downstream, 
heavy  metals  are  expected  to  be  within  the  optimal 
range  of  concentration  at  the  stream  base,  where 
water  would  be  intercepted  by  the  fish  hatchery  as 
an  additional  or  alternate  supply.  As  a  result  of 
sporadic  high  concentrations  of  Ag,  Cu,  Pb  and 
Zn,  additional  monitoring  of  these  dissolved  heavy 
metals  is  recommended.  (See  also  W88-11121)  (Au- 
thor's abstract) 
W88-1U33 


AERATION  AT  OVERFLOW  WEIRS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For   primary   bibliographic   entry   see   Field    5G. 
W88-11269 


1986  ANNUAL  REPORT  FROM  THE  WATER 
BUDGET  MANAGERS, 

Fish  Passage  Center,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-11272 


CAMAS  CREEK  (MEYERS  COVE)  ANADRO- 
MOUS  SPECIES  HABITAT  IMPROVEMENT 
PLAN, 

Salmon  National  Forest,  ID. 

For  primary  bibliographic  entry  see  Field  81. 

W88-11275 


ANALYSIS  OF  ALTERNATIVE  FISH  TRANS- 
PORTATION STRATEGIES, 

For  primary  bibliographic  entry  see  Field  81. 
W88-11276 


ASSESSMENT  OF  PHOSPHORUS  IN  CONO- 
DOGUINET  CREEK,  CUMBERLAND 

COUNTY,  PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-U286 


METHANE  FLUX  FROM  THE  CENTRAL  AM- 
AZONIAN FLOODPLAIN, 

College  of  William  and  Mary,  Williamsburg,  VA. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-11288 


:■•■'•'■ 


13 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

EXPERIMENTAL    FLUVIAL    GEOMORPHO- 
LOGY, 

Colorado  State  Univ.,  Fort  Collins. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-11289 

2F.  Groundwater 


PROBABILISTIC  ANALYSIS  OF  POREWATER 
PREDICTIONS  FOR  UNSTEADY  GROUND- 
WATER FLOW  ON  A  SLOPING  BED, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 
I.  M.  Lee. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8612389.  Ph.D.  Dissertation,  1986.  160 
p,  46  fig,  45  ref,  2  append. 

Descriptors:  'Landslides,  *Model  studies,  *Sto- 
chastic  process,  'Unsteady  flow,  'Probabilistic 
process,  'Groundwater  movement,  'Groundwater 
runoff,  Slopes,  Flow  profiles,  Bedrock,  Darcys 
law,  Finite  difference  methods,  Computer  pro- 
grams. Numerical  analysis. 

A  stochastic  model  is  developed  for  the  prediction 
of  the  groundwater  surface  of  the  unsteady  flow  in 
a  shallow  soil  cover  on  a  sloping  impervious  bed- 
rock. The  spatial  and  temporal  variation  of  the 
groundwater  surface  due  to  the  spatial  variation  of 
the  permeability,  the  specific  yield,  the  depth  of 
soil  cover,  the  topography  of  ground  surface,  and 
the  derived  from  Darcy's  law  and  the  continuity 
equation.  The  flow  is  modified  to  include  the  effect 
of  bedrock  topography.  An  explicit  finite  differ- 
ence scheme  is  used  to  solve  the  derived  governing 
equation.  The  developed  models  are  applied  to  a 
hillslope  in  Alaska.  The  results  can  be  used  in 
reliability  analysis  for  assessing  the  risk  of  land- 
slides on  hillside  slopes.  The  formulation  is  general 
in  nature  and  can  also  be  used  in  cases  where  there 
is  a  change  in  slope,  nonstationary  processes,  or 
heterogeneous  soil  deposits.  (Cremmins-AEPCO) 
W88-10092 


GROUNDWATER  TRANSPORT  OF  CHLORO- 
PHENOLICS  THROUGH  A  HIGHLY  FRAC- 
TURED SOIL  AT  ALKALI   LAKE,  OREGON, 

Oregon  Graduate  Center,  Beaverton. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10094 


EFFECTS  OF  FLY  ASH  AND  FLUE-GAS  DE- 
SULFURIZATION  WASTES  ON  GROUND- 
WATER QUALITY  IN  A  RECLAIMED  LIG- 
NITE STRIP  MINE  DISPOSAL  SITE, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10099 


SEASONAL  WATER  BALANCE  COMPO- 
NENTS IN  HYDROLOGICAL  REGIONALIZA- 
IION, 

Finnish  Meteorological  Inst.,  Helsinki. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10I19 


GEOELECTRICAL  PROPERTIES  OF  SELECT- 

II)  ROC  K  AND  WATER  SAMPLES  FROM  SAN 

SALVADOR  ISLAND,  BAHAMAS, 

Akron  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10169 


CHEMICAL  COMPOSITION  OF  THE  WATER 

IN    THE    RIVER    MALA    PANEW,    AND    ITS 

TRIBUTARIES,     AND     OF     THE     GROUND 

WATER  IN  ITS  BASIN  IN  THE  UPPER  SILE- 

SIW     INDUSTRIAL     REGION     (SOUTHERN 

POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logn  Wod 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10364 


GROUND  INFLOW  OF  NUTRIENTS  FROM 
CATCHMENT  AREAS  INTO  TWO  LAKES  OF 
THE  LECZYNSKO-WLODAWSKIE  LAKE  DIS- 
TRICT OVER  A  PERIOD  OF  THREE  YEARS, 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Soil 

Science  and  Agricultural  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10365 


VICTORIA  PROVINCE  DROUGHT  RELIEF 
PROJECT:  II.  BOREHOLE  YIELD  RELATION- 
SHIPS, 

Hydrotechnica,  Shrewsbury  (England). 
J.  F.  T.  Houston,  and  R.  T.  Lewis. 
Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  418- 
426,  July-August,  1988.  12  fig,  7  tab,  12  ref. 

Descriptors:  'Boreholes,  'Geologic  mapping, 
'Well  yield,  'Zimbabwe,  'Unconsolidated 
aquifers,  'Geohydrology,  'Groundwater  availabil- 
ity, 'Aquifer  characteristics,  Aquifer  systems,  Bed- 
rock, Groundwater  level,  Water  resources  devel- 
opment, Rainfall,  Altitude,  Groundwater  move- 
ment, Geologic  fissures,  Geologic  joints,  Victoria 
Province. 

Composite  aquifers  composed  of  relatively  high 
storage,  low  permeability  regolith  overlying  low 
storage,  higher  permeability  fissured  bedrock 
occur  in  the  Basement  terrain  of  Victoria  Prov- 
ince. The  adequacy  of  these  aquifers  for  rural- 
water  supplies  is  variable  and  locating  optimum 
borehole  sites  is  difficult.  The  analysis  of  data  from 
the  Victoria  Province  Drought  Relief  Project  sug- 
gests that  a  variety  of  environmental  factors  influ- 
ence borehole  yield.  Despite  the  wide  scatter  of 
data,  certain  generalizations  can  be  made  using 
statistical  techniques.  The  results  show  that  for 
regolith  aquifers  specific  capacity  increases  with 
rainfall,  regolith  thickness,  and  altitude,  which  is  in 
turn  probably  related  to  the  age  of  the  erosion 
surface.  In  fissured  bedrock  aquifers  the  upper  20 
m  is  crucial  for  the  provision  of  an  adequate  yield. 
(Author's  abstract) 
W88-10414 


RECHARGE-DISCHARGE  FUNCTION  OF 
WETLANDS  NEAR  JUNEAU,  ALASKA:  PART 
I.  HYDROGEOLOGICAL  INVESTIGATIONS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

D.  I.  Siegel. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  427- 

434,  July-August,  1988.  4  fig,  42  ref. 

Descriptors:  'Groundwater  recharge,  'Menden- 
hall  Valley,  'Groundwater  discharge,  'Surface- 
groundwater  relations,  'Mendenhall  Valley,  'Wet- 
lands, 'Geohydrology,  Bogs,  Muskeg,  Fens,  Piezo- 
meters, Hydraulic  conductivity,  Alaska  Ground- 
water movement,  Computer  models,  Soil  water, 
Forests. 

Water  levels  in  piezometers  and  the  hydraulic  con- 
ductivity of  organic  and  mineral  soils  were  meas- 
ured during  spring  and  summer  1986  to  evaluate 
the  recharge-discharge  function  of  wetlands  in  the 
vicinity  of  the  Mendenhall  Valley  near  Juneau, 
Alaska.  Computer  modeling  experiments  were  also 
done  to  evaluate  the  function  of  a  large  patterned 
fen.  The  blanket  bogs  are  probably  recharge  zones, 
whereas  forested  wetlands  are  discharge  zones. 
Approximately  the  upper  third  of  the  patterned  fen 
is  a  ground-water  recharge  zone,  whereas  its 
northern  margin  receives  ground-water  discharge 
from  flow  systems  recharged  on  moraines.  The 
amounts  of  wetland  recharge  and  discharge  are 
very  small.  Recharge  from  wetlands  to  viable 
aquifers  is  probably  less  than  1%  of  the  total 
annual  recharge  to  the  aquifer  system.  The  amount 
of  ground-water  discharge  to  streams  from  wet- 
lands is  too  small  to  measure.  (Author's  abstract) 
W88-10415 


AUTOMATED     NUMERICAL     EVALUATION 
OF  SLUG  TEST  DATA, 

Shell  Development  Co.,  Houston,  TX. 
M.  W.  Kemblowski,  and  C  L.  Klein. 
Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  435- 
438,  July-August,  1988.  4  fig,  1  tab,  3  ref. 


Descriptors:  'Numerical  analysis,  'Aquifer  testing, 
♦Pumping  tests,  'Hydraulic  conductivity,  'Algo- 
rithms, 'Slug  tests,  'Aquifer  characteristics,  Data 
interpretation,  Mathematical  models,  Test  wells, 
Kalkaska,  Michigan,  Field  tests,  Automation. 

Development  of  a  numerical  algorithm  to  analyze 
slug  test  data  is  described.  The  procedure  was 
based  on  the  sensitivity  analysis  for  parameter  esti- 
mation. Numerical  procedures  are  very  popular  for 
aquifer  testing,  primarily  because  of  their  simplici- 
ty. Many  such  tests  are  performed  to  estimate  the 
hydraulic  conductivity  values  of  ground-water- 
bearing formations.  Those  values  in  turn  are  used 
to  calculate  pore-water  velocities.  The  algorithm 
was  coded  and  successfully  tested  for  a  hypotheti- 
cal data  set.  It  has  also  been  applied  at  a  number  of 
field  locations.  One  such  application,  at  a  Kal- 
kaska, Michigan  site  is  presented.  The  simulated 
results  fit  the  field  data  quite  well.  (Author's  ab- 
stract) 
W88-10416 


RECHARGE  FROM  A  RIVER  OF  LARGE 
WIDTH  TO  A  SHALLOW  WATER-TABLE  AQ- 
UIFER, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
G.  C.  Mishra,  and  S.  M.  Seth. 
Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  439- 
444,  July- August,  1988.  5  fig,  18  ref. 

Descriptors:  'Groundwater  recharge,  'Surface- 
groundwater  relations,  'Riparian  water  loss,  *Un- 
confined  aquifers,  'Mathematical  models,  'Mathe- 
matical analysis,  'Reach  transmissivity,  Subsurface 
mapping,  Seepage,  Mathematical  eequations, 
Rivers,  Aquifers,  Stage-discharge  relations,  Water 
table. 

Using  Zhukovsky's  function  and  the  Schwarz- 
Christoffel  conformal  mapping  technique,  uncon- 
fined  seepage  from  a  river  of  large  width  has  been 
analyzed  for  a  steady-state  condition.  Seepage 
quantities  occurring  through  the  bed  and  the  bank 
of  the  river  have  been  estimated  separately.  The 
reach  transmissivity  constant  for  a  river  with  large 
width  has  been  determined.  It  is  found  that  if  the 
distance  between  the  riverbank  and  the  observa- 
tion well  is  more  than  0.5  D  sub  i,  where  D  sub  i  is 
the  saturated  thickness  of  aquifer  below  the  river- 
bed, the  reach  transmissivity  constant  is  independ- 
ent of  drawdown  at  the  observation  well.  The 
reach  transmissivity  constant  depends  on  the  depth 
of  water  in  the  river  and  the  distance  of  the  obser- 
vation well  from  the  riverbank.  (Author's  abstract) 
W88-10417 


ARTIFICIAL  TRACER  TECHNIQUES  FOR 
THE  DETERMINATION  OF  THE  STRUCTURE 
OF  CONDUIT  AQUIFERS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10418 


ANALYSIS  OF  SUSTAINED  GROUND-WATER 
WITHDRAWALS  BY  THE  COMBINED  SIMU- 
LATION-OPTIMIZATION APPROACH, 

Alberta  Environment,  Edmonton.  Earth  Sciences 

Div. 

T.  S.  Chau. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  454- 

463,  July-August,  1988.  8  fig,  1  tab,  17  ref. 

Descriptors:  'Water  yield,  'Groundwater  poten- 
tial, 'Confined  aquifers,  'Mathematical  analysis, 
'Simulation  analysis.  Mathematical  models,  Finite 
element  method.  Groundwater  movement, 
Groundwater  management,  Groundwater  avail- 
ability, Selective  withdrawal,  Management  plan- 
ning, Optimization,  Cold  Lake-Beaver  River,  Al- 
berta. 

The  long-term  ground-water  withdrawal  potential 
of  a  regional  confined  aquifer  in  the  Cold  Lake 
(Alberta,  Canada)  area  is  analyzed  with  a  com- 
bined simulation-optimization  model.  The  Galer- 
ken  finite-element  method  is  used  in  the  simulation 
model  to  obtain  numerical  approximations  to  the 
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hydraulics  of  ground-water  flow.  This  method 
produces  a  set  of  linear  algebraic  equations  con- 
taining ground-water  variables  which  are  embed- 
ded as  equality  constraints  within  the  constraint  set 
of  a  linear  programming  optimization  model.  Other 
constraints  in  this  set  include  restrictions  on  draw- 
down, water  demand,  and  hydraulic  gradient.  The 
objective  of  the  optimization  model  is  to  maximize 
total  withdrawal  from  potential  ground-water  de- 
velopment sites.  The  objectives  of  this  modeling 
study  are  to  assist  planners  and  water  managers  in 
formulating  a  long-term  water  management  plan 
on  water  allocation  to  industrial  users  and  to  estab- 
lish a  long-term  withdrawal  limit  for  the  aquifer. 
Analyses  include  the  determination  of  users' 
ground-water  withdrawals  to  maximize  total 
ground-water  use  from  the  aquifer,  the  analysis  of 
ground-water  supply  tradeoff  among  water  users, 
and  the  identification  of  pumping  locations  and 
their  pumpages  that  best  intercept  ground-water 
flow  in  the  aquifer  system.  Modeling  results  show 
that  there  is  an  interdependency  of  optimal 
ground-water  withdrawals  among  water  users. 
The  maximum  total  withdrawal  obtained  from  po- 
tential ground-water  development  sites  is  90  per- 
cent of  total  inflow  into  the  aquifer.  This  with- 
drawal limit  for  the  aquifer  can  be  increased  with  a 
new  set  of  sites  chosen  for  ground-water  develop- 
ment. (Author's  abstract) 
W88-10419 


CHARACTERIZING  JOINTED  SYSTEMS  BY 
AZIMUTHAL  RESISTIVITY  SURVEYS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

R.  W.  Taylor,  and  A.  H.  Fleming. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  464- 

474,  July-August,  1988.  15  fig,  1  tab,  36  ref. 

Descriptors:  *Geohydrology,  'Geologic  joints, 
*Azimuthal  resistivity  surveys,  'Geophysics,  'Aq- 
uifer characteristics,  'Resistivity,  Anisotropy,  Net- 
works, Electrodes,  Wisconsin,  Performance  eval- 
uation, Directional  connectivity,  Porosity,  Subsur- 
face mapping,  Field  tests. 

Anisotrophy,  directional  connectivity,  and  porosi- 
ty of  fracture  systems  can  be  estimated  from  sur- 
face azimuthal  electrical  resistivity  surveys.  Azi- 
muthal  resistivity  surveys  utilize  conventional  re- 
sistivity equipment  and  are  performed  by  rotating  a 
Wenner  array  about  a  fixed  center  point  and  meas- 
uring apparent  resistivity  as  a  function  of  azimuth. 
The  depth  of  investigation  is  determined  by  the 
electrode  spacing  which  is  generally  limited  by 
practical   considerations  to   approximately   70  m. 
The  azimuthal  survey  generates  an  apparent  resis- 
tivity ellipse  from  which  the  properties  of  a  subsur- 
face joint  system  can  be  determined.  Theoretically 
the  major  axis  of  the  resistivity  ellipse  will  coincide 
with  strike  of  the  primary  joint  set.  The  ratio  of 
major  axis  to  minor  axis  of  the  ellipse  defines  the 
coefficient    of   anisotrophy    associated    with    the 
joints,  and  from  this  coefficient,  secondary  porosi- 
ty can  be  calculated.  Application  of  azimuth  sur- 
veys at  60  sites  in  bedrock  and  clayey  till  through- 
out   Wisconsin    generally    yielded    joint    strikes 
within  a  few  degrees  of  direct  observations.  Calcu- 
lated porosities  were  reliable  for  the  bedrock  ,  but 
not  for  the  tills.  Although  the  theoretical  founda- 
tion for  this  technique  is  based  on  idealized  joint- 
ing, the  field  results  indicate  that  the  method  is 
effective  in  media  with  multiple  joint  sets.  When 
mean  joint  length  exceeds  the  electrode  spacing, 
azimuthal  resistivity  peaks  closely  coincide  with 
the  mean  strikes  of  observed  joint  sets.  When  joint 
lengths  are  less  than  the  electrode  spacing,   the 
major  ellipse  axis  indicates  the  most  conductive 
path  through  the  joint  system.  In  both  cases,  ellipse 
shape  indicates  the  direction(s)  having  the  greatest 
joint  connectivity,  which  are  also  the  directions  of 
greatest  aquifer  permeability.  (Author's  abstract) 
W88-10420 


EFFECTIVENESS  OF  VARIOUS  AQUIFER 
RESTORATION  SCHEMES  UNDER  VARI- 
ABLE HYDROGEOLOGIC  CONDITIONS, 

H  and  A  of  New  York,  Rochester. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10422 

AUTOMATED  COMPUTATION  OF  PARAM- 
ETERS FOR  LEAKY  CONFINED  AQUIFERS, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
A.  Mukhopadhyay. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  500- 
504,  July-August,  1988.  1  fig,  6  tab,  5  ref. 

Descriptors:  'Confined  aquifers,  'Leaky  aquifers, 
'Computer  programs,  'Groundwater  movement, 
•Geohydrology,  'Numerical  analysis,  Automation, 
Transmissivity,  Leakage,  Storage  coefficient,  For- 
tran, Sensitivity  analysis,  Pumping  tests,  Aquifer 
characteristics. 

A  FORTRAN  program  was  developed  to  obtain 
the  transmissivity,  storage  coefficient,  and  leakage 
factor  for  a  leaky  confined  aquifer  from  pumping 
test  data.  The  automated  method  computes  the 
aquifer  parameters  faster  and  without  bias  when 
compared  with  the  manual  curve-matching  meth- 
ods commonly  used.  Aquifer  parameters  obtained 
from  published  pumping  test  data  using  the  soft- 
ware compare  closely  with  those  estimated  by 
manual  curve-matching  methods.  The  automated 
method  cannot,  however,  detect  the  presence  of 
recharge/discharge  boundaries  within  the  area  of 
investigation  or  large  deviations  of  data  due  to 
errors  in  data  collection  or  data  recording.  (Au- 
thor's abstract) 
W88-10423 


Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie 
For   primary   bibliographic   entry   see   Field    5G. 

W88- 10474 


ELECTRIC  LOG  INTERPRETATION  FOR  THE 
EVALUATION  OF  SALT  WATER  INTRUSION 
IN  THE  EASTERN  NIGER  DELTA, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 

A.  U.  Oteri. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  1,  p  19-30,  February  1988.  6  fig,  1  tab,  22  ref. 

Descriptors:  'Sediments,  'Niger  Delta,  'Saline 
water  intrusion,  'Deltas,  'Saline-freshwater  inter- 
faces, 'Hydrology,  Geohydrology,  Salinity,  Map- 
ping, Well  logs,  Nigeria,  Aquifer  characteristics, 
Connate  water. 

The  Niger  Delta  (75  000  sq  km)  comprises  a  thick 
(up  to  9000  m)  sequence  of  clastic  sediments  subdi- 
vided into  the  Akata,  Agbada  and  Benin  Forma- 
tions in  ascending  order.  Sands  of  the  Benin  For- 
mation constitute  aquifers  which  have  been  ex- 
ploited for  water  supply,  although  in  parts  of  the 
delta  many  of  them  have  been  abandoned  due  to 
high  salinity.  Interpretation  of  267  oilwell  logs  for 
delineating  the  fresh  water-bearing  aquifers  is  re- 
ported here.  While  fresh  water  sands  occur  at  the 
upper  zone  of  the  Benin  Formation  in  most  places, 
saline  water  sands  were  found  at  the  upper  zone  at 
depths  (ranging  from  30  to  947  m)  in  two  well- 
defined  areas,  underlain  by  fresh  water  sands.  The 
saline  water  is  thought  to  be  connate.  The  fresh 
water/saline  water  interface  has  been  mapped 
throughout  the  eastern  Niger  Delta  and  is  found  to 
be  deepest  (2237  m)  44  km  westsouthwest  of  Port 
Harcourt.  (Author's  abstract) 
W88-10484 


TRILINEAR  DIAGRAM  REVISITED:  APPLI- 
CATION, LIMITATION,  AND  AN  ELECTRON- 
IC SPREADSHEET  PROGRAM, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  7C. 
W88- 10424 

HYDROGEOLOGY  OF  THE  BISCAYNE  AQUI- 
FER, 

Florida  Atlantic  Univ.,  Boca  Raton.  Dept.  of  Ge- 
ology. 

I.  Watson,  and  J.  W.  Herr. 

Florida  Scientist  FLSCA,  Vol.  48,  No.  3,  p  154- 
161,  Summer  1985.  4  fig,  1  tab,  3  ref. 

Descriptors:  'Geohydrology,  'Groundwater  hy- 
drology, 'Biscayne  aquifer,  'Permeability,  'Flori- 
da, 'Aquifer  characteristics,  Aquifer  testing,  Hy- 
draulic conductivity,  Hydrologic  data  collections, 
Heterogeneity,  Core  logging,  Pumping  tests, 
Aquifers. 

The  Biscayne  aquifer  is  the  sole-source  aquifer  in 
south  east  Florida.  Since  it  is  unconfined  and 
highly  permeable,  it  is  readily  susceptible  to  con- 
tamination. Furthermore,  because  of  its  heteroge- 
neous nature,  any  quantitative  prediction  of  water 
supply,  or  of  the  migration  and  attenuation  of 
contaminating  leachates  within  the  aquifer  can  be 
based  only  on  detailed  local  studies  of  the  type 
outlined.  The  data  presented  are  compiled  from 
rigorous  investigations  at  two  sites  near  Homestead 
and  present  new  information  on  the  Biscayne  aqui- 
fer in  south  Dade  county.  The  studied  area  trans- 
missivity value  of  85,000  sq  m/day  was  obtained 
from  a  large-scale  pit  test  and  well  pumping  tests. 
Other  data  were  derived  from  the  detailed  logging 
of  bore-hole  cores,  thin-section  analyses,  laborato- 
ry permeability  tests  and  field-pumping  tests.  (Au- 
thor's abstract) 
W88-10443 


SIMULATION  OF  BIODEGRADATION  AND 
SORPTION  PROCESSES  IN  GROUND 
WATER, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10421 


NATURAL  NITRATE  REMOVAL  FROM 
GROUNDWATERS.  POSSIBILITY  OF  APPLI- 
CATION TO  THE  RECLAMATION  OF 
GRAVEL  PIT  LAKES  (EPURATION  NATUR- 
ELLE  DES  NITRATES  DES  EAUX  SOUTER- 
RAINES:  POSSIBILITES  D' APPLICATION  AU 
REAMENAGEMENT  DES  LACS  DE  GRA- 
VIERES), 


RELIABLE  YIELD  OF  UNCONFINED 
AQUIFERS, 

Bangladesh     Agricultural     Univ.,     Mymensingh. 

Dept.  of  Irrigation  and  Water  Management. 

L.  R.  Khan,  and  J.  A.  Mawdsley. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  2,  p  151-171,  April  1988.  6  fig,  4  tab,  39  ref. 

Descriptors:  'Unconfined  aquifers,  'Aquifer  yield, 
'Model  studies,  'Safe  yield,  'Water  yield,  'Geo- 
hydrology, Catchment  areas,  River  Itchen,  Eng- 
land, Lumped  yield  model,  Seasonal  variation,  Pre- 
diction, Mathematical  studies,  Hydrology,  Water 
resources  development,  Statistical  methods,  Risks, 
Aquifers,  Groundwater  recharge,  Groundwater. 

The  various  definitions  of  aquifer  yield  are  recon- 
sidered and  criticized  because  the  risk  of  shortages 
is  not  quantified.  The  concept  of  reliable  yield  is 
introduced  and  a  model  is  proposed  that  can  be 
used  to  estimate  the  yield  of  an  unconfined  aquifer 
to  a  specified  annual  reliability.  The  model  is  a 
lumped  model  which  is  suitable  for  the  preliminary 
estimates  of  aquifer  yield  required  at  the  early 
planning  stage  of  water  resource  development. 
The  model  requires  as  input  the  recharge  for  vari- 
ous durations  which  will  be  exceeded  a  specified 
percentage  of  the  time.  Standard  statistical  analysis 
of  the  extreme  low  flow  events  of  various  dura- 
tions is  used  to  obtain  these  values.  Using  recharge 
data  from  several  unconfined  aquifers  in  the  Eng- 
land, the  lognormal  distribution  was  found  to  be 
the  most  suitable  distribution  to  describe  the  re- 
charge. The  lumped  yield  model  requires  several 
assumptions.  These  are  discussed  and  sensitivity  of 
the  yield  to  them  was  investigated  using  data  from 
the  River  Itchen  catchment,  a  chalk  catchment  in 
the  south  of  England.  The  yield  was  found  to  be 
sensitive  to  several  of  the  assumptions.  (Author's 
abstract) 
W88- 10491 


GROUNDWATER  MONITORING  NETWORK 
RATIONALIZATION  USING  STATISTICAL 
ANALYSES  OF  PIEZOMETRIC  FLUCTUA- 
TION, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

For  primary  bibliographic  entry  see  Field  7A. 

W88-10493 
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SHALLOW-PROBE  SOIL-GAS  SAMPLING 
FOR  INDICATION  OF  GROUND-WATER 
CONTAMINATION  BY  CHLOROFORM, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc..  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10523 


ANALYSIS  OF  SUBSURFACE  STRATIGRA- 
PHY OF  THE  SANITARY  LANDFILL, 
URBANA,  ILLINOIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10551 


DENITRIFICATION  IN  A  SAND  AND  GRAVEL 
AQUIFER, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10737 


SALINE  MINEWATERS  OF  THE  KEWEENAW 
PENINSULA,  NORTHERN  MICHIGAN: 
THEIR  NATURE,  ORIGIN,  AND  RELATION 
TO  SIMILAR  DEEP  WATERS  IN  PRECAM- 
BRIAN  CRYSTALLINE  ROCKS  OF  THE  CA- 
NADIAN SHIELD, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Geological 
Sciences. 

W.  C.  Kelly,  R.  O.  Rye,  and  A.  Livnat. 
American  Journal  of  Science  AJSCAP,  Vol.  286, 
No.  4,  p  281-308,  April  1986.  11  fig,  1  tab,  70  ref. 
NSF   Grants   DES-74-21807   and    EAR-80-25263. 

Descriptors:  *Michigan.  'Connate  water,  *Saline 
water,  'Groundwater,  'Michigan,  'Precamerian 
era,  'Brines,  'Keweenaw  Peninsula,  'Isotope  stud- 
ies, Water  chemistry.  Infiltration,  Temperature  ef- 
fects, Geohydrology,  Geologic  fractures,  Canadian 
shield. 

In  the  Keweenaw  Peninsula,  the  minewaters  are 
isotopically  different  from  the  late  Precambrian 
meteoric  and  burial  metamorphic  waters  of  the 
region  and  could  not  reasonably  have  evolved 
therefrom.  They  are  also  distinctly  different  from, 
and  surely  older  than,  local  Pleistocene  waters. 
Fluid  inclusions  in  the  Keweenaw  copper  deposits 
are  chemically  similar  to  the  minewaters,  but  their 
Sigma  D  values  increase  systematically  with 
sample  depth,  indicating  contamination  by  surface 
waters,  probably  in  Precambrian  time.  Further- 
more, there  is  no  viable  mechanism  for  collecting 
these  inclusion  waters  into  large  quantities  of  brine 
with  salinities  as  high  as  30  wt  percent.  This  paper 
advocates  a  basinal  water  model  involving  several 
stages:  (1)  initial  evolution  of  the  waters  as  Paleo- 
zoic-hosted formation  waters,  (2)  deep  infiltration, 
reaction,  and  'self-scaling'  of  these  brines  in  base- 
ment rocks  under  conditions  of  relatively  high 
temperature  and  water  recharge,  (3)  removal  of 
Paleozoic  cover  and  backreaction  of  the  waters, 
chemically  and  isotopically,  under  new  conditions 
of  low  temperature  and  water  recharge,  and  (4) 
subsequent  and  variable  mixing  with  fresh  meteoric 
waters.  In  the  Keweenaw  Peninsula,  stages  (1)  and 
(2)  must  have  occurred  by  Late  Jurassic  time  while 
a  Paleozoic  cover  still  existed.  Viewed  in  this 
framework,  the  brine  pockets  are  essentially  large 
'fluid  inclusions'  in  which  the  liquid  phase  is 
evolved  basinal  water  and  the  host  a  grouted  sili- 
cate rock.  Like  most  inclusion  liquids  in  oxygen- 
bearing  minerals,  these  brines  have,  upon  cooling, 
back-exchanged  with  their  host  over  a  prolonged 
period  of  time.  Geologically,  this  model  provides  a 
common  denominator  (Paleozoic  cover)  for  the 
otherwise  diverse  settings  in  which  the  saline 
waters  occur  today.  It  accounts  for  the  many  simi- 
larities between  Paleozoic  formation  waters  and 
the  basement  brines,  while  explaining  their  signifi- 
cant differences.  (Author's  abstract) 
W88-10755 


SURFACE  AND  SUBSURFACE  WATER  CON- 
TRIBUTIONS DURING  SNOWMELT  IN  A 
SMALL  PRECAMBRIAN  SHIELD  WATER- 
SHED, MUSKOKA,  ONTARIO, 

Trent  Univ..   Peterborough  (Ontario).  Watershed 


Ecosystems  Program. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10777 


HYDROGEOLOGICAL  STUDY  IN  THE  BASIN 
OF  GULP  CREEK,  A  RECONNAISSANCE  IN  \ 
SMALL  CATCHMENT  AREA:  PART  3.  CHEM- 
ISTRY OF  SURFACE  AND  GROUND  WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

D.  J.  G.  Nota,  A.  M.  G.  Bakker,  B.  VanDeWeerd, 

and  G.  Halma. 

Agricultural  University  Wageningen  Papers,  Vol. 

87,   No.   7,   p   1-46,    1987.   22  fig,   4  tab,    10  ref. 

Descriptors:  'Geohydrology,  'Path  of  pollutants, 
'Catchment  areas,  'Surface  water,  'Groundwater 
pollution,  'Aquifer  characteristics,  Seasonal  varia- 
tion, Drought,  Nitrates,  Lithology,  Water  pollu- 
tion sources,  Catchment  basins,  Temporal  distribu- 
tion. 

The  chemistry  of  surface  and  groundwater  in  the 
basin  of  Gulp  Creek,  located  in  the  southeastern 
part  of  the  Netherlands  and  adjacent  Belgium,  was 
studied  to  detect  the  adverse  effects  of  man's  ac- 
tivities. During  the  extended  sampling  period,  from 
1975  to  1985,  the  effects  of  temporal  variations  in 
water  composition  and  their  significance  in  terms 
of  aquifer  characteristics  could  be  recognized.  The 
temporal  variations  illustrate  the  normal  seasonal 
effects  as  well  as  the  behavior  of  the  aquifer  during 
and  after  a  period  of  severe  drought  (1975  and 
1976).  The  variations  in  concentration  and  flux  of 
individual  ions  made  it  possible  to  distinguish  the 
dynamic  interrelationship  between  the  flow  types 
and  flow  routes  of  the  water  passing  through  the 
basin.  During  the  wet  season,  interflow  along  the 
hillslopes  was  found  to  be  important  in  flushing 
pollutants  (like  nitrate)  out  of  the  regolith  towards 
the  stream.  A  new  rectangular  diagram  was  intro- 
duced and  proved  to  be  most  useful  for  plotting 
several  entire  water  analyses  because  it  is  easy  to 
read  and  shows  proportional  as  well  as  absolute 
values.  The  low  degree  of  pollution  in  surface 
waters  compared  to  the  severely  contaminated 
ground  water  at  a  number  of  well  sites  is  consid- 
ered to  be  the  result  of  dilution  by  deeper  ground- 
water and  may  also  be  associated  with  assimilation 
processes  in  the  surface  stream.  Shallow  wells 
along  the  valley  slope  and  in  the  valley  bottom 
were  very  vulnerable  to  pollution  in  catchments 
with  pronounced  relief.  (Miller-PTT) 
W88-10786 


PALEOHYDROLOGY  OF  THE  SEDIMENTA- 
TION BASIN  IN  SENEGAL:  ESSAY  RELATING 
TO  DEPRESSED  NAPPES  (PALEOHYDROLO- 
GIE  DU  BASSIN,  SEDIMENTAIRE  DU  SEN- 
EGAL: ESSAI  D'EXPLICATION  DE  NAPPES 
DEPRIMEES), 

Public  Health  Inst,  of  Slovenia,  Lujubijana  (Yugo- 
slavia). 
B.  Dieng. 

La  Houille  Blanche,  No.  1,  p  53-60,  1988.  6  fig,  1 
ref.  English  summary. 

Descriptors:  'Sedimentation,  'Basins,  'Paleohy- 
drology,  Simulation  model,  Nappes,  Senegal. 

A  hydrological  simulation  model  was  used  to 
study  the  stratigraphy  and  geohydrology  of  the 
sedimentation  basin  in  Senegal.  The  study  covered 
a  period  of  18,000  years  prior  to  our  era.  (Author's 
abstract) 
W88- 10907 


PROCEEDINGS  OF  THE  NWWA  CONFER- 
ENCE ON  SOLVING  GROUND  WATER  PROB- 
LEMS WITH  MODELS. 

Denver,  Colorado.  February  10-12,  1987.  National 
Water  Well  Association,  Dublin,  OH.  1987.  Two 
volumes,  1534  p. 

Descriptors:  'Conferences,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Model  studies,  'Solute 
transport,  Hazardous  wastes.  Radioactive  wastes, 
Wells,  Groundwater  management,  Mathematical 
models,  Aquifers,  Geohydrology,  Hydrologic 
models.  Waste  disposal,  Landfills,  Computer  pro- 
grams, Hydraulic  conductivity. 


The  National  Water  Well  Association  (Association 
of  Ground  Water  Scientist  and  Engineers  Divi- 
sion) and  the  International  Ground  Water  Model- 
ing Center  sponsored  a  forum  for  information  ex- 
change among  model  developers  and  users  in  order 
to  narrow  the  gap  between  model  development 
and  application.  Topics  of  papers  included  new 
developments  in  biochemical  and  geochemical 
models,  groundwater  management  models,  regula- 
tory use  of  models,  application  of  models  to  engi- 
neering practice,  unsaturated  flow  processes,  salt 
water  intrusion,  two-  and  three-dimensional 
groundwater  modeling,  numerical  methods, 
groundwater  contamination  from  hazardous  waste 
sites  (including  radioactive  wastes),  analytical 
models,  and  regional  groundwater  models.  (See 
W88-10912  thru  W88-10990)  (Cassar-PTT) 
W88-10912 


TECHNOLOGY  TRANSFER  IN  GROUNDWAT- 
ER MODELING:  THE  ROLE  OF  THE  INTER- 
NATIONAL GROUND  WATER  MODELING 
CENTER, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10913 


MODELING  MASS  TRANSPORT  WITH  COM- 
PETITIVE ION  EXCHANGE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10914 


DEVELOPMENT  AND  APPLICATION  OF  A 
MODEL  FOR  SIMULATING  MICROBIAL 
GROWTH  DYNAMICS  COUPLED  TO  NUTRI- 
ENT AND  OXYGEN  TRANSPORT  IN  POROUS 
MEDIA, 

Auburn  Univ.,  AL.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10915 


DEVELOPMENT   AND   APPLICATION   OF  A 
COUPLED  GEOHYDROCHEMICAL  CODE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10916 


SIMULATION  WITH  A  COMPLEXATION-AD- 
SORPTION  MODEL  OF  POSSIBLE  EFFECTS 
OF  DISSOLVED  HUMIC  SUBSTANCES  ON 
SOLUTE  TRANSPORT  IN  SOILS, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10917 


NUMERICAL  SIMULATION  OF  MICROBIAL 
BIODEGRADATION  OF  HYDROCARBONS  IN 
GROUND  WATER, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10918 


EXTENSION  OF  GEOCHEMICAL  MODEL- 
LING TECHNIQUES  TO  BRINES:  COUPLING 
OF  THE  PITZER  EQUATIONS  TO  PHREEQE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
A.  S.  Crowe,  and  F.  J.  Longstaffe. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving   Ground   Water   Problems   with   Models. 
National    Water   Well    Association,    Dublin,   OH. 
1987.  p  110-129,  4  fig,  27  ref. 

Descriptors:  'Geochemistry,  'Groundwater, 
'Brines,  'Model  studies,  'Chemical  precipitation, 
Mathematical  models,  PHREEQE  model,  Porous 
media,  Sedimentary  basins,  Mass  transfer,  Solute 
transport,  Ions,  Pitzer  equations,  Temperature. 

A  modeling  technique  (PHREEQE)  was  extended 
to  handle  conditions  found  in  deep  sedimentary 
basins,  where  brines  of  150  C  can  cause  a  decrease 
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in  porosity  and/or  permeability  of  the  porous 
media  due  to  precipitation  or  dissolution  of  miner- 
als. PHREEQE  compensates  for  the  major  limita- 
tions of  current  geochemical  codes  under  these 
conditions:  inappropriate  equations  for  calculation 
of  the  activity  coefficient  and  inadequate  data  base 
with  respect  to  ion  pairs.  The  Pitzer  equations, 
which  account  for  the  effects  of  ion  pairing  and  the 
electrostatic  changes  that  occur  as  salinity  in- 
creases, were  incorporated  into  the  geochemical 
code.  A  data  base  of  about  50  minerals  which 
occur  in  clastic  sedimentary  rocks  was  compiled. 
Ion  pairs  were  not  needed  in  the  data  base  because 
stoichiometric  activity  coefficients  were  calculated 
using  the  Pitzer  equations  rather  than  activity  coef- 
ficients for  individual  ions.  (See  also  W88-10912) 
(Cassar-PTT) 
W88-10919 


SENSITIVITY  ANALYSIS  OF  OPTIMAL 
GROUND  WATER  CONTAMINANT  CAPTURE 
CURVES:  SPATIAL  VARIABILITY  AND 
ROBUST  SOLUTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10920 


DOUBLE-POROSITY  TRACER-TEST  ANALY- 
SIS FOR  INTERPRETATION  OF  THE  FRAC- 
TURE CHARACTERISTICS  OF  A  DOLOMITE 
FORMATION, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10921 


APPLICATION  OF  UNCERTAINTY  ANALYSIS 
TECHNIQUES   TO   ADDRESS   NRC   TRAVEL 
TIME  PERFORMANCE  MEASURES  AT  A  PO- 
TENTIAL  HLW    DISPOSAL   SITE   IN    DEAF 
SMITH  COUNTY,  TEXAS, 
INTERA  Technologies,  Inc.,  Austin,  TX. 
R.  W.  Andrews,  A.  M.  LaVenue,  B.  M. 
Thompson,  and  J.  E.  Campbell. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving   Ground   Water   Problems   with   Models. 
National   Water   Well   Association,    Dublin,   OH. 
1987.   p    191-216,    10  fig,   2  tab,   23   ref.   Battelle 
Memorial  Institute  Contract  E5 12-1 1600,  Dept.  of 
Energy  Contract  DE-AC02-83CH10140. 

Descriptors:  'Travel  time,  'Groundwater  move- 
ment, 'Waste  disposal,  'Radioactive  wastes, 
'Model  studies,  Deaf  Smith  County,  Texas,  Uncer- 
tainty analysis,  Mathematical  models,  PTRACK 
model,  Permeability,  Geohydrology,  Statistical 
analysis,  Probability  distribution. 

A  probabilistic  approach  based  on  statistical  sam- 
pling was  used  to  produce  a  probability  distribu- 
tion function  for  travel  time  of  groundwater  at  a 
proposed  radioactive  waste  depository  site.  This 
was  used  to  quantify  the  uncertainties  in  the  pre- 
dictions which  are  a  results  of  (1)  lack  of  site- 
specific  hydrogeologic  data,  (2)  spatial  variability 
of  hydrogeologic  parameters,  and  (3)  model  uncer- 
tainty. The  approach  involved  conducting  multiple 
simulations  of  the  expected  groundwater  travel 
path  and  travel  time  by  sampling  from  distributions 
of  the  uncertain  hydrogeologic  properties  of  the 
system.  The  actual  travel  path  and  travel  time  are 
functions  of  (1)  the  horizontal  and  vertical  hydrau- 
lic gradients  in  each  hydrostratigraphic  unit  which 
in  turn  are  functions  of  the  pressure  and  density 
distributions  within  each  unit,  (2)  the  thickness  of 
each  unit,  (3)  the  horizontal  and  vertical  perme- 
ability of  each  unit,  and  (4)  the  effective  porosity 
of  each  unit.  Results  of  uncertainty  analysis  at  the 
Deaf  Smith  County,  Texas,  site  indicated  that  the 
median  travel  time  to  a  5-km  accessible  environ- 
ment was  500,000  years.  The  probability  of  travel 
time  being  less  than  1000  years  was  <0.001;  the 
probability  of  travel  time  being  less  than  10,000 
years  was  0.015.  The  principal  factor  affecting  the 
travel  time  distribution  was  the  permeability  of  the 
interbed  immediately  below  the  host  salt.  These 
results  were  considered  to  be  conservative  with 
respect  to  expected  performance.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88-10923 


GROUND  WATER  HYDROLOGY  AND  WATER 
LAW:  BRIDGING  THE  GAP  WITH  MODELS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-10924 


SOURCE  TERM  EQUATIONS  AND  SOLUTE 
TRANSPORT  MODEL  FOR  CONSUMPTIVE 
USE  PERMIT  APPLICATION, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10925 


PREDICTION  OF  THE  FATE  OF  CHROMIUM 
FROM  A  PROPOSED  MUNICIPAL  SANITARY 
LANDFILL, 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 

Bay,  WI. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10926 


REMEDIAL  INVESTIGATION  AND  DESIGN 
FOR  A  MINE-TAILINGS  WASTEWATER  FA- 
CILITY IN  SOUTHWESTERN  WYOMING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10927 


ELIMINATING  CONTAMINANT  STAGNA- 
TION AREAS:  A  KEY  TO  OPTIMIZING 
GROUND  WATER  RECOVERY  SYSTEM  DE- 
SIGNS, 

AWARE,  Inc.,  West  Milford,  NJ. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 10928 


FIELD  APPLICATIONS  OF  MULTIPLE-AQUI- 
FER, GROUND  WATER  MODELS  FOR  FLOW 
AND  TRANSPORT  TO  UNDERGROUND 
COAL  GASIFICATION  SITES, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10929 


REPRESENTATION  OF  INDIVIDUAL  WELLS 
IN  TWO-DIMENSIONAL  GROUND  WATER 
MODELING, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

M.  S.  Beljin. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  340-351,  3  fig,  2  tab,  17  ref. 

Descriptors:  'Groundwater  movement,  'Wells, 
'Model  studies,  Mathematical  models,  Hydraulic 
profiles,  Nodal  correction,  Simulation,  Spatial  dis- 
tribution. 

Since  well-field  simulation  in  groundwater  model- 
ing requires  grid  blocks  with  dimensions  much 
larger  than  the  well  diameter,  the  computed  hy- 
draulic head  for  the  well  block  (the  block  contain- 
ing the  well)  represents  an  average  hydraulic  head 
and  not  the  head  in  the  particular  well.  The  effect 
of  an  individual  well  is  normally  represented  by  an 
imposed  discharge/recharge  rate  on  the  well 
block.  A  steady-state  flow  is  assumed.  The  nodal 
correction  is  computed  from  the  equivalent  well 
block  radius  (defined  as  the  radius  at  which  the 
steady-state  hydraulic  head  in  the  aquifer  is  equal 
to  the  numerically  calculated  head  of  the  well 
block).  This  study  investigated  the  effects  of  sever- 
al well  situations  on  the  nodal  correction:  a  well 
not  positioned  at  the  center  of  the  well  block,  a 
rectangular  well  block  with  different  aspect  ratios, 
an  aniosotropic  medium,  and  more  than  one  well 
within  the  block.  Two  approaches  for  computing 
the  correct  value  of  the  head  in  the  well  are 
possible.  The  first  uses  an  analytical  expression  for 
calculating  the  approximate  nodal  correction,  the 
magnitude  of  which  depends  on  the  aquifer  param- 
eters and  on  the  grid  design.  A  library  of  analytical 
solutions  for  different  field  situations  can  be  incor- 
porated into  a  code.  The  second  approach  devel- 


ops a  localized  refined  mesh  in  the  finite-difference 
grid.  The  radial  nature  of  flow  near  the  wells 
makes  a  hybrid  approach  most  suitable.  The  entire 
domain  is  divided  into  a  well  region,  represented 
with  a  cylindrical  grid,  and  a  model  region  repre- 
sented with  a  rectangular  grid.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88- 10930 


USE  OF  A  MULTIGRID  TECHNIQUE  TO 
STUDY  EFFECTS  OF  LIMITED  SAMPLING 
OF  HETEROGENEITY  ON  TRANSPORT  PRE- 
DICTION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10931 


SIMPLE  MODEL  FOR  TRANSPORT  OF  FREE- 
PHASE  ORGANICS  IN  UNSATURATED 
ZONES  OF  AQUIFERS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10933 


VERIFICATION  OF  NUMERICAL  MODELS: 
VARIABLY  SATURATED  FLOW  THROUGH  A 
HETEROGENEOUS  MEDIA, 

Agricultural   Research   Service,   University   Park, 
PA.  Northeast  Watershed  Research  Center. 
For   primary   bibliographic   entry   see   Field    2G. 
W88-10934 


TREATMENT  OF  HETEROGENEITIES  IN 
GROUND  WATER  FLOW  MODELING, 

Wisconsin  Univ. -Madison.  Dept.  of  Geology  and 

Geophysics. 

M.  P.  Anderson. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  444-463,  10  fig,  3  tab,  36  ref. 

Descriptors:  'Groundwater  movement,  'Hetero- 
geneity, 'Anisotropy,  'Model  studies,  Mathemati- 
cal models,  Deltas,  Eskers,  Glacial  drift,  Hydraulic 
conductivity. 

The  effects  of  different  scales  of  heterogeneity 
were  explored  by  examining  flow  through  a 
graded  bed  and  flow  through  an  esker  delta.  Each 
system  was  viewed  under  different  flow  regimes, 
and  heterogeneity  was  viewed  under  different 
scales.  Several  conclusions  were  drawn:  (1)  For 
flow  modeling,  the  scale  at  which  heterogeneity  is 
simulated  should  match  the  measurement  scale 
used  to  obtain  the  field  heads  that  serve  as  the 
calibration  standard.  (2)  If  sufficient  geologic  infor- 
mation is  available,  it  is  possible  to  calculate  the 
ratio  of  horizontal  to  vertical  hydraulic  conductivi- 
ty appropriate  to  the  modeling  scale  prior  to  cali- 
bration attempts.  (3)  When  a  two-dimensional 
model  is  used  to  simulate  a  system  influenced  by  an 
three-dimensional  flow  field,  calibration  may  be 
biased  by  use  of  a  calibrated  anisotropy  ratio  that 
differs  from  the  true  anisotropy  ratio  for  the 
system.  (4)  The  sensitivity  of  a  model  to  prepresen- 
tation  of  heterogeneity  depends  on  the  boundary 
conditions,  making  independent  field  measurement 
of  flow  rate  essential.  (5)  Proper  treatment  of 
large-scale  heterogeneity  patterns  and  trends  in  the 
hydraulic  conductivity  distribution  is  critical  to 
obtaining  an  accurate  representation  of  the  flow 
field  and  accurate  flow  estimates.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88-10935 


ROLE  OF  LEAKAGE  IN  THE  SEA  WATER 
INTRUSION  OF  A  CONFINED  COASTAL  AQ- 
UIFER, 

Montgomery  (James  M.),  Inc.,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10936 


APPLICATION     OF     A     GROUND     WATER 
MODEL      FOR      MANAGEMENT      OF      SEA 


:••■ 

S8J 

''•'"" 

«§ 

•■'■•"-'■: 

yjSj 

•nhS 

k8> 

*""■' 

Sv« 

'-■'•' 

uofiv 

'■'■•' 

KjSSj 

JJv 

5yi-»v 

x*X 

w 

m 


17 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 

WATER   INTRUSION   IN  SALINAS  VALLEY, 
CALIFORNIA, 

Boyle  Engineering  Corp.,  Lakewood,  CO. 
For  primary  bibliographic  entrv  see  Field  5B. 
W88-10937 


THREE-DIMENSIONAL  MODELING  ANALY- 
SIS OF  GROUND  WATER  PUMPING 
SCHEMES  FOR  CONTAINMENT  OF  SHAL- 
LOW GROUND  WATER  CONTAMINATION, 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 

MD. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10938 


MODELING  THREE-DIMENSIONAL  FLOW 
NEAR  A  PARTIALLY  PENETRATING  WELL 
IN  A  STRATIFIED  AQUIFER, 

Indiana  Univ.,  Bloomington.  School  of  Public  and 

Environmental  Affairs. 

H.  M.  Haitjema. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well   Association,    Dublin,   OH. 

1987.  p  532-540,  4  fig,  5  ref. 

Descriptors:  'Model  studies,  'Partially  penetrating 
wells,  'Groundwater  movement,  'Wells,  Stratified 
aquifers,  Stratification,  Mathematical  models, 
Aquifers. 

The  analytical  element  method  was  used  to  model 
locally  three-dimensional  flow  within  an  otherwise 
two-dimensional  regional  flow  model.  Aquifer 
stratification  was  incorporated,  following  the  ex- 
ample of  incorporating  a  partially  penetrating  well 
near  a  shallow  creek.  It  was  concluded  that  near  a 
partially  penetrating  well,  aquifer  stratification  can 
be  handled  efficiently  by  use  of  disc -shaped  dou- 
blet panels  (double  layers)  with  a  radially  varying 
doublet  density.  (See  also  W88-10912)  (Cassar- 
PTT) 
W88- 10939 


USE  OF  THREE-DIMENSIONAL  MODELING 
IN  THE  MANAGEMENT  OF  A  GROUND 
WATER  SYSTEM  RELYING  ON  INDUCED  RE- 
CHARGE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 
Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  4B. 
W88- 10940 


THREE-DIMENSIONAL  FREE  AND  MOVING 
BOUNDARY  SEEPAGE  PROBLEMS  SOLVED 
USING  AN  INTEGRAL  TRANSFORMATION 
IN  A  FIXED  DOMAIN  METHOD, 

California  Univ.,  Santa  Barbara. 

J.  C.  Bruch. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground    Water   Problems   with    Models. 

National    Water   Well   Association.    Dublin,   OH. 

1987.  p  575-589,  2  fig,  28  ref. 

Descriptors:  'Groundwater  management,  'Dams, 
•Seepage  loss,  'Model  studies,  Mathematical 
models,  Earth  dams,  Porous  media,  Unsteady  flow, 
Algorithms. 

Numerical  solutions  (both  finite  difference  and 
finite  element)  to  three-dimensional  free  and 
moving  boundary  seepage  problems  are  presented. 
The  flow  configuration  used  is  that  of  seepage 
through  an  earth  dam  with  and  without  accretion 
and  with  and  without  a  toe  drain.  The  theoretical 
approach  uses  a  Baiocchi-type  transformation  to 
generate  a  problem  in  a  fixed  known  region  ob- 
tained by  an  extension  of  the  unknown  solution 
region  for  the  unsteady  problem,  while  the  Baioc- 
chi  transformation  is  used  for  steady-state  prob- 
lems. The  steady  or  transient  problem  is  then 
solved  by  an  iterative  method  of  successive  over- 
relaxation  type  using  either  finite  difference,  finite 
element  or  a  combination  of  these  methods.  The 
essentials  of  the  approach  along  with  the  simple 
computational  algorithm  that  results  and  some  nu- 
merical results  are  given.  This  survey  paper  brings 
together  work  done  to  date  on  these  three-dimen- 
sion;il  problems  by  this  technique.  (See  also  W88- 
10912)  (Author's  abstract) 


W88-10941 


APPLICATION  OF  A  QUASI-THREE-DIMEN- 
SIONAL FLOW  MODEL, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 
Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W88- 10942 


RELIABILITY  ANALYSIS  FOR  GROUND 
WATER  MODELS:  AN  APPROACH 
THROUGH  USE  OF  CONFIDENCE  AND  PRE- 
DICTION INTERVALS, 

Geological  Survey,  Denver,  CO. 

R.  L.  Cooley,  and  A.  V.  Vecchia. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.  p  613-625,  5  fig,  10  ref. 

Descriptors:  'Reliability  analysis,  'Groundwater 
movement,  'Model  studies,  Numerical  analysis, 
Mathematical  studies,  Regression  analysis,  Predic- 
tion, Confidence  intervals. 

The  reliability  of  groundwater  models  may  be 
investigated  by  computing  confidence  intervals  for 
model  parameters  and  by  computing  confidence 
and  prediction  intervals  for  model  output.  These 
intervals  are  called  reliability  intervals.  A  reliabil- 
ity interval  may  be  computed  by  using  a  general 
Lagrangian  technique  that  determines  extreme 
values  of  the  variable  in  question  subject  to  the 
constraint  that  the  parameters  lie  in  a  joint  confi- 
dence region  with  specified  probability  control. 
Three  general  classes  of  reliability  intervals  are 
considered:  intervals  based  on  observed  or  as- 
sumed information  (called  prior  information)  on 
model  parameters,  intervals  based  on  manually 
calibrated  models,  and  intervals  based  on  nonlinear 
regression  models.  In  the  first  case,  the  reliability 
intervals  are  based  solely  on  hydrogeologically 
derived  information  on  model  parameters;  informa- 
tion on  observed  hydraulic  heads  is  not  included. 
In  the  second  case  information  on  the  model  pa- 
rameters is  assumed  to  be  improved  compared  to 
the  prior  information  through  the  manual  (trial  and 
error)  calibration  process,  which  utilizes  observed 
head  and  flux  information.  Since  manual  calibra- 
tion is  a  subjective  process,  the  computed  reliabil- 
ity intervals  should  be  compared  to  observed  heads 
and  fluxes  to  determine  if  the  intervals  are  consist- 
ent with  the  observed  data  at  the  specified  proba- 
bility level.  In  the  third  case  nonlinear  regression  is 
used  to  improve  estimates  of  the  model  parameters. 
The  nonlinear  regression  procedure  reduces  to 
generalized  least  squares  for  the  problems  consid- 
ered, and  both  observed  heads  and  prior  informa- 
tion on  parameters  are  utilized  by  the  procedure. 
Reliability  intervals  computed  can  be  based  on  the 
linearized,  likelihood  or  exact  types  of  joint  confi- 
dence regions  for  the  parameters.  Reliability  inter- 
vals based  on  either  manual  calibration  or  regres- 
sion methods  are  an  improvement  on  intervals 
based  solely  on  prior  information.  However,  reli- 
ability intervals  based  on  regression  methods  are 
preferable  because  they  are  more  accurate  and  less 
subjective  than  reliability  intervals  based  on 
manual  calibration.  (See  also  W88-10912)  (Au- 
thor's abstract) 
W88- 10943 


ADJOINT     SENSITIVITY     ANALYSIS     FOR 
MASS  TRANSPORT, 

Conestoga-Rovers  and  Associates,  Waterloo  (On- 
tario). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-10944 


METHODS  FOR  THE  SIMULATION  OF  POL- 
LUTANT TRANSPORT  IN  GROUND  WATER: 
A  MODEL  COMPARISON, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10945 


COMPARISON  OF  INVERSE  MODELING  RE- 
SULTS WITH  MEASURED  AND  INTERPO- 
LATED HYDRAULIC  HEAD  DATA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
E.  A. Jacobson. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  675-700,  18  fig,  1  tab,  17  ref.  Dept.  of 
Energy  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Groundwater  movement,  'Hydrau- 
lic head,  'Model  studies,  Mathematical  models, 
Aquifers,  Transmissivity,  Avra  Valley,  Arizona, 
Wells,   Kriging,   Inverse  modeling,   Interpolation. 

Inverse  modeling  of  aquifers  involves  identification 
of  effective  parameters,  such  as  transmissivities, 
based  on  hydraulic  head  data.  The  result  of  inverse 
modeling  is  a  calibrated  groundwater  flow  model 
that  reproduces  the  measured  hydraulic  head  data 
as  closely  as  is  statistically  possible.  In  addition  to 
the  calibrated  model,  inverse  modeling  yields  esti- 
mation errors  for  the  effective  parameters.  In  most 
applications  of  inverse  methods,  hydraulic  head 
data  are  not  available  over  the  entire  study  area. 
This  deficiency  has  led  some  researchers  to  esti- 
mate hydraulic  head  values  at  node  points  where 
no  data  exist  by  interpolation  techniques  such  as 
kriging  or  hand  contouring.  However,  other  re- 
searchers prefer  to  consider  only  hydraulic  head 
values  at  well  locations.  An  inverse  method  that 
includes  prior  information  about  the  parameters 
(i.e.,  kriged  log  transmissivity)  was  applied  to  the 
Avra  Valley  aquifer  of  southern  Arizona  using 
hydraulic  heads  obtained  in  three  ways:  measured 
at  well  locations,  estimated  at  nodes  by  hand  con- 
touring, and  estimated  at  nodes  by  kriging.  Hand 
contouring  yielded  only  estimates  of  hydraulic 
head  at  node  points,  whereas  kriging  yielded  hy- 
draulic head  estimates  at  node  points  and  their 
corresponding  estimation  errors.  A  comparison  of 
the  three  inverse  applications  indicates  the  vari- 
ations in  the  groundwater  flow  model  caused  by 
the  different  treatments  of  the  hydraulic  head  data. 
Estimates  of  hydraulic  head  computed  by  all  three 
inverse  models  were  more  representative  of  the 
measured  or  interpolated  hydraulic  heads  than 
those  computed  using  the  kriged  estimates  of  log 
transmissivity.  The  large-scale  trends  in  the  esti- 
mates of  log  transmissivity  determined  by  the  three 
inverse  models  were  generally  similar  except  in  the 
southern  portion  of  the  study  area.  The  hydraulic 
head  values  and  gradients  produced  by  the  three 
inverse  models  were  similar  in  the  interior  of  the 
study  area,  while  the  major  differences  between 
the  inverse  models  occurred  along  the  boundaries. 
(See  also  W88-10912)  (Author's  abstract) 
W88-10946 


REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For   primary   bibliographic   entry   see   Field    5G 

W88-10947 


ANALYTICAL  AND  NUMERICAL  SIMULA- 
TIONS OF  LEACHATE  MIGRATION  IN  UN- 
CONFINED  AQUIFERS, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10948 


SIMULATION    OF    GROUND    WATER    CON- 
TAMINATION IN  THREE  DIMENSIONS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10949 


WASTE  CONFINEMENT  PERFORMANCE  OF 
DEEP  INJECTION  WELLS, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10950 
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COMPUTER  AIDED  SITE  INVESTIGATION 
AND  MANAGEMENT:  A  TOOL  FOR  ASSESS- 
ING AND  MANAGING  GROUNDWATER  CON- 
TAMINATION, 

Hydro  Geo  Chem,  Inc.,  Tucson,  AZ. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 10951 


NEW  SEISMIC-HYDRAULIC  APPROACH  TO 
MODELING  FLOW  IN  FRACTURED  ROCKS, 

California  Univ.,  Berkeley.  Dept.  of  Materials  Sci- 
ence and  Mineral  Engineering. 
P.  A.  Witherspoon,  J.  C.  S.  Long,  E.  L.  Majer,  and 
L.  R.  Myer. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  793-826,  15  fig,  4  tab,  40  ref.  Dept.  of 
Energy  Contract  DE-AC03-76F00098. 

Descriptors:  *Groundwater  movement,  'Seismolo- 
gy, 'Geologic  fractures,  *Fluid  flow,  *Model  stud- 
ies, Mathematical  models,  Rocks,  Aquifers,  Anisot- 
ropy,  Geysers  geothermal  field,  California.  Rock 
properties,  Geometric  analysis. 

Investigations  to  characterize  the  geometry  of 
fractured  rocks  and  to  develop  methods  of  han- 
dling fluid  flow  and  transport  through  these  sys- 
tems are  summarized.  Numerical  models  were  de- 
veloped for  two-  and  three-dimensional  networks 
of  fractures;  these  models  can  incorporate  the  va- 
garies of  channel  flow  whenever  necessary.  Frac- 
ture length  proved  important  in  controlling  flow 
and  transport.  When  fracture  length  is  small,  it 
must  be  measured  in  order  to  predict  permeability. 
As  fracture  length  increases,  permeability  ap- 
proaches a  maximum  value,  and  it  may  not  be 
necessary  to  measure  exactly.  The  effects  on  trans- 
port of  aperture  dispersion  and  the  correlation 
between  length  and  aperture  were  investigated. 
Results  indicate  that  the  effect  on  the  transport 
parameters  (permeability  porosity,  etc.)  of  an  in- 
crease in  the  coefficient  of  variation  of  aperture  is 
opposite  to  the  effect  of  an  increase  in  the  correla- 
tion between  length  and  aperture.  Vertical  seismic 
profiling  was  studied.  Laboratory  measurements 
showed  a  significant  attenuation  of  shear  waves  as 
fracture  stiffness  decreased  and  frequency  in- 
creased. An  experiment  in  the  Geysers  geothermal 
field,  California,  where  fracture  orientation  is 
known,  produced  shear  wave  splitting  and  velocity 
anisotropy  in  agreement  with  theory.  This  suggests 
the  potential  application  of  three-component, 
multi-source  vertical  seismic  profiling  data  in  de- 
termining fracture  orientation  and  average  spacing. 
(See  also  W88-10912)  (Cassar-PTT) 
W88-10952 


MODELING  STUDY  OF  THE  CULEBRA  DO- 
LOMITE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 

A.  Haug. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  827-852,    17  fig,   1   tab,  21   ref.  Dept.  of 

Energy  Contract  DE-AC04-76DP00789. 

Descriptors:  'Disposal  wells,  *Geohydrology, 
'Culebra  Dolomite,  'Groundwater  movement, 
*New  Mexico,  *Model  studies,  Mathematical 
models,  Dolomite,  Rustler  Formation,  Aquifers, 
Waste  Isolation  Pilot  Plant,  Radioactive  waste  dis- 
posal, Waste  disposal,  Transmissivity,  Hydraulic 
head,  SWIFT  II  model,  Pumping  tests,  Pilot 
plants,  Spatial  distribution. 

A  modeling  study  was  performed  as  part  of  the 
regional  hydrologic  characterization  of  the  Waste 
Isolation  Pilot  Plant  site  in  New  Mexico.  The 
study  resulted  in  an  estimation  of  the  transmissivity 
distribution,  the  hydraulic  potentials,  the  flow 
field,  and  the  fluid  densities  in  the  Culebra  Dolo- 
mite Member  of  the  Rustler  Formation  at  the 
waste  site.  The  work  performed  consisted  of  mod- 
eling the  hydrogeology  in  the  Culebra  using  two 
different  approaches:  (1)  steady-state  modeling  of 
the  best  estimate  of  the  undisturbed  situation,  and 
(2)  transient  modeling  of  the  hydrogeologic  condi- 
tions resulting  from  excavating  three  shafts  at  the 


center  of  the  waste  site  as  well  as  from  various 
well  tests.  The  three-dimensional  finite-difference 
code  SWIFT  II  with  variable  fluid  density  formu- 
lation was  employed.  The  size  of  the  model  area 
was  12.24  km  x  1 1.70  km.  The  boundary  conditions 
(prescribed  pressures  and  fluid  densities)  were  esti- 
mated using  the  hydraulic  head  and  fluid  density 
data  obtained  from  40  wells  at  the  waste  site.  The 
initial  spatial  transmissivity  distribution  in  the  Cu- 
lebra dolomite  was  estimated  using  kriging  tech- 
niques. The  steady-state  model  was  calibrated 
against  the  observed  formation  pressures  and  fluid 
densities.  The  calibration  parameters  were  the 
transmissivities  and  the  boundary  conditions.  The 
transmissivities  were  modified  during  the  calibra- 
tion process  using  kriging  techniques,  thus  main- 
taining the  statistical  properties  of  the  observed 
transmissivity  data.  The  calibrated  steady-state 
model  was  used  as  initial  conditions  for  simulating 
transient  processes  in  the  Culebra  at  the  waste  site. 
The  examples  presented  include  the  shaft  history 
beginning  in  1981  and  a  long-term  pumping  test 
(denoted  the  H-3  multipad  pumping  test)  conduct- 
ed in  1985.  (See  also  W88-10912)  (Author's  ab- 
stract) 
W88-10953 


COMBINED  MODELING  PROGRAM  FOR 
EVALUATING  THE  COVER  DESIGN  AT  A 
URANIUM  MILL  TAILINGS  DISPOSAL  SITE, 

Colorado  Geological  Survey,  Denver. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-10954 


MODELING    OF    GROUND    WATER    FLOW 
THROUGH  A  WP-CAVE, 

Uppsala  Geosystem  A.B.  (Sweden). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-10955 


MODELING  AREAL,  VARIABLE-DENSITY, 
GROUND-WATER  FLOW  USING  EQUIVA- 
LENT FRESHWATER  HEAD:  ANALYSIS  OF 
POTENTIALLY  SIGNIFICANT  ERRORS, 

Geological  Survey,  Albuquerque,  NM. 

P.  B.  Davies. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  888-903,  7  fig,  14  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Gravi- 
ty effects,  'Simulation,  'Groundwater  movement, 
'Model  studies,  Mathematical  models,  Waste  Isola- 
tion Pilot  Plant,  New  Mexico,  Spatial  variation, 
Fluid  density,  Gravity  groundwater,  Aquifers, 
Waste  disposal.  Equivalent  freshwater  head.  Pilot 
plants,  Dolomite,  Nomographs. 

An  analysis  of  the  relative  magnitude  of  density- 
related  gravity  effects  was  made  as  part  of  a  re- 
gional study  of  the  groundwater  flow  system  in  a 
gently  dipping  dolomite  aquifer  in  the  vicinity  of 
the  Waste  Isolation  Pilot  Plant,  New  Mexico.  A 
comparison  of  equivalent  freshwater-head  simula- 
tions with  variable-density  simulations  showed  an 
area  along  the  flow  path  leaving  the  site  where 
equivalent  freshwater-head  simulations  produced 
errors  in  predicted  flow  direction  of  up  to  170 
degrees  and  underestimated  predicted  velocity 
magnitudes  by  as  much  as  a  factor  of  10.  A  nomo- 
graph is  presented  for  identifying  situations  where 
density-related  gravity  effects  exert  a  significant 
influence  on  a  given  flow  system  and  where 
groundwater  flow  models  based  on  equivalent 
freshwater  heads  may  produce  large  errors  in  pre- 
dicted flow  direction  and  magnitude.  The  nomo- 
graph plots  the  driving  force  ratio  as  a  function  of 
elevation  gradient/equivalent  freshwater-head  gra- 
dient for  a  family  of  fluid  density  curves,  ranging 
from  brackish  to  brine  that  is  saturated  with  re- 
spect to  NaCl.  At  a  driving  force  ratio  of  0.5,  the 
density-related  gravity  effects  may  become  signifi- 
cant. (See  also  W88-10912)  (Cassar-PTT) 
W88-10956 


APPLICATION  OF  STOCHASTIC  GROUND 
WATER  MODELS  TO  GEOLOGIC  DISPOSAL 
OF  HIGH-LEVEL  NUCLEAR  WASTE, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

For  primary  bibliographic  entry  see  Field  5E. 
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ANALYTIC  ELEMENT  METHOD  FOR  RE- 
GIONAL GROUNDWATER  MODELING, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

O.  D.  L.  Strack. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  929-941,  9  fig,  16  ref. 

Descriptors:  'Groundwater  movement,  'Analytic 
element  method,  'Model  studies,  Mathematical 
equations,  Heterogeneity,  Mathematical  models, 
Aquifers,  Rivers,  Lakes,  Wells,  Infiltration, 
Streams,  Leakage,  Rainfall,  Hydraulic  conductivi- 
ty, Dupuit-Forchheimer  theory,  Computer  pro- 
grams. 

This  paper  presents  an  overview  of  the  analytic 
element  method  as  applied  to  problems  of  regional 
groundwater  flow  using  the  DuPuit-Forchheimer 
assumption.  This  method  is  based  on  the  superposi- 
tion of  analytic  functions,  each  representing  a  par- 
ticular aquifer  feature  or  a  part  thereof.  Aquifer 
features  include  uniform  flow,  uniform  rainfall  in- 
filtration, infiltration  over  a  circular  area,  wells, 
creeks,  rivers,  lakes,  isolated  narrow  drains  and 
creeks,  narrow  leaky  walls,  and  inhomogeneities. 
A  system  of  equations  is  set  up  for  the  determina- 
tion of  the  parameters  in  the  problem.  Examples 
are  given  in  the  form  of  plots  of  piezometric  con- 
tours obtained  from  a  computer  program  in  which 
the  analytic  element  method  is  implemented.  (See 
also  W88-10912)  (Cassar-PTT) 
W88-10958 


MODELING  DISPERSION  IN  LAYERED 
AQUIFERS  USING  THE  DUPUIT-FORCH- 
HEIMER ASSUMPTION, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

W.  J.  Zaadnoorkijk,  and  O.  D.  L.  Strack. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.  p  945-953,  12  fig,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Groundwater  pollution,  'Layered 
aquifers,  'Model  studies,  Mathematical  models, 
Aquifers,  Dupuit-Forchheimer  theory,  Solute 
transport.  Hydraulic  conductivity,  Ponds,  SLAEM 
model,  Infiltration. 

A  deterministic  approach  is  suggested  for  model- 
ing the  effect  of  layering  in  aquifers  on  contami- 
nant transport.  Layers  with  different  hydraulic 
conductivities  cause  longitudinal  dispersion  over 
the  thickness  of  the  aquifer.  The  equations  for 
including  the  layers  in  Dupuit-Forchheimer 
models  and  the  equations  for  computing  points  on 
path  lines  and  streamlines  in  three  dimensions  are 
given.  As  an  example,  results  are  presented  from 
modeling  a  circular  pond  with  constant  infiltration 
into  an  unconfined  aquifer  with  a  uniform  far-field. 
Two  cases  are  distinct:  with  a  stagnation  point  and 
without  a  stagnation  point.  (See  also  W88-10912) 
(Cassar-PTT) 
W88-10959 


ANALYSIS  OF  THE  VALIDITY  OF  ANALYTI- 
CAL MODELS  USED  FOR  ASSESSMENT  OF 
FORTY-FIVE  WASTE  SITE  AREAS:  SUBSUR- 
FACE FLOW  AND  CHEMICAL  TRANSPORT, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-1096O 


SEMI-ANALYTICAL     METHOD     FOR     CON- 
TAMINANT TRANSPORT  MODELLING, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 


19 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


For  primarv  bibliographic  entry  see  Field  5B. 
W88-10961' 


PREDICTING     FUTURE     GROUND     WATER 
LEVELS  WITH  CONFIDENCE, 

Brown  and  Caldwell,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10962 


METHODOLOGY  AND  USE  OF  INTERFAC- 
ING REGIONAL  AND  SUBREGIONAL 
GROUND  WATER  FLOW  MODELS, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  4B. 

W88- 10963 


ROLE  OF  A  MULTILAYER  MODEL  IN  RE- 
FINING UNDERSTANDING  OF  DEEP  RE- 
GIONAL GROUND-WATER  FLOW  IN  A  TEC- 
TONICALLY  ACTIVE  AREA, 

Geological  Survey,  Nashville,  TN. 

J.  V.  Brahana. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well   Association,    Dublin,   OH. 

1987.  p  1051-1070,  9  fig,  1  tab,  35  ref. 

Descriptors:  'Groundwater  movement,  'Tecton- 
ics, *Model  studies,  Mathematical  models, 
McDonald-Harbaugh  model,  Aquifers,  Mississippi 
Embayment,  McNairy-Nacatoch  aquifer,  Leakage, 
Hydraulic  conductivity,  Recharge,  Hydrologic 
budget. 

A  study  of  the  Upper  Cretaceous  aquifer  in  the 
northern  Mississippi  embayment  indicated  that  a 
multilayer  model  was  a  valuable  tool  that  provided 
a  relatively  rapid  yet  powerful  evaluation  of  alter- 
native boundaries  (discharge)  of  an  aquifer  that 
was  poorly  defined  by  sparse  data.  The  area  is 
tectonically  active  and  discharge  originally  was 
suspected  to  be  concentrated  along  the  subcrop  of 
the  aquifer  with  the  overlying  alluvium.  The 
model  simulation  suggested  high  leakage  occurred 
in  an  area  overlying  a  deeply  buried  rift  boundary. 
The  model  provided  a  quantitative  assessment  of 
the  hydrologic  budget  of  the  aquifers  for  each 
boundary  condition  simulated.  The  major  compo- 
nents of  recharge  to  the  Upper  Cretaceous  aquifer 
were  (1)  precipitation  on  the  outcrop  (85  cu  ft/s  or 
0.3  inch);  (2)  upward  leakage  from  the  subcrop  of 
the  Ozark-St  Francois  aquifer  (15  cu  ft/s);  and  (3) 
upward  leakage  from  the  Ozark-St.  Francois  aqui- 
fer at  the  rift  boundary  (3  ft/s).  Major  components 
of  discharge  were  calculated  as  upward  leakage 
through  the  Midway  confining  unit  in  the  vicinity 
of  the  rift  (50  cu  ft/s),  diffuse  upward  leakage 
through  the  Midway  throughout  the  rest  of  the 
Mississippi  embayment  (3  cu  ft/s),  upward  leakage 
at  the  subcrop  (alluvium)  (16  cu  ft/s),  and  pumping 
(35  cu  ft/s).  With  the  exception  of  the  discharge 
zones,  the  Midway  confining  unit  is  a  hydraulically 
tight  confining  layer  for  the  aquifer  throughout  the 
northern  Mississippi  embayment.  Discharge  from 
the  Upper  Cretaceous  to  overlying  aquifers  gener- 
ally is  less  than  50  cu  ft/s  at  the  discharge  areas, 
with  flow  directions  from  the  underlying  to  the 
overlying  aquifers.  Improved  understanding  of  the 
flow  system  aided  by  model  simulations  identified 
areas  where  additional  data  would  be  most  valua- 
ble. In  the  case  of  the  Upper  Cretaceous  aquifer, 
the  areas  were  located  between  the  western  margin 
of  the  Mississippi  embayment  nit  and  the  subcrop 
with  the  alluvium.  In  general,  additional  data 
points  are  most  valuable  near  undocumented  but 
suspected  boundaries,  near  areas  where  water-level 
gradients  change  rapidly,  and  areas  where  only  a 
few  existing  data  points  are  available  for  judging 
the  simulated  results.  (See  also  W88-10912)  (Au- 
thor's abstract) 
W88- 10965 


WHERE'S  THE  RETURN  KEY, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Geolo- 
gy- 

W.  A.  Pettyjohn 

IN  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National    Water    Well    Association,    Dublin,    OH. 


1987.  p  1073-1083,  5  fig,  3  ref. 

Descriptors:  *Model  studies,  'Groundwater  level, 
'Water  level,  Field  studies.  Computers,  Mathemat- 
ical studies,  Wells,  Oklahoma,  Suburban  areas. 

The  computer  program  developer  is  contrasted 
with  the  user,  between  the  theoretical  and  the 
practical,  and  between  model  users  and  model  non- 
users  who  do  not  know  where  the  return  key  on 
the  computer  is  located.  The  author  stresses  a 
return  to  the  fundamentals  with  the  intent  to  revise 
or  strengthen  the  understanding  of  the  subsurface 
and  how  it  reacts  naturally  and  to  stress.  This  also 
implies  a  return  to  field  studies  and  the  develop- 
ment of  an  adequate  data  base.  Results  of  an  18- 
month  study  on  groundwater  level  in  a  suburban 
backyard  in  Oklahoma  showed  great  variability  in 
water  quality,  permeability,  recharge  rates,  well 
yields,  etc.  A  stochastic  approach,  one  that  allows 
input  of  a  range  of  values,  is  suggested.  (See  also 
W88-10912)(Cassar-PTT) 
W88-10966 


GRID  REFINEMENT  APPROACH  TO  FLOW 
AND  TRANSPORT  MODELING  OF  A  PRO- 
POSED      GROUND-WATER       CORRECTIVE 
ACTION  AT  THE  SAVANNAH  RIVER  PLANT, 
AIKEN,  SOUTH  CAROLINA, 
GeoTrans,  Inc.,  Herndon,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 10967 


FORT  HUACHUCA  GROUND  WATER  MOD- 
ELING STUDY, 

Army  Engineer  District,  Los  Angeles,  CA. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-10968 


AUTOMATED    GIS    FOR    GROUND    WATER 
CONTAMINATION  INVESTIGATION, 

Environmental  Systems  Research  Inst.,  Redlands, 

CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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DETERMINATION  OF  MEAN  TRANSMISSI- 
VITY  VALUES  IN  THE  MODELING  OF 
GROUND  WATER  FLOW, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Dept.  of  Geology  and  Geological  En- 
gineering. 
A.  D.  Davis. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  1162-1174,  6  fig,  9  ref. 

Descriptors:  'Groundwater  movement,  'Transmis- 
sivity,  'Heterogeneity,  Model  studies,  Mathemati- 
cal models,  Alluvial  aquifers,  Aquifers,  Solute 
transport,  Mapping,  Unconfined  aquifers,  Perme- 
ability, Wells. 

Numerical  modeling  showed  that  the  weighted 
geometric  mean  is  an  accurate  method  of  obtaining 
representative  transmissivity  values  for  a  heteroge- 
neous, permeable  medium  when  heterogeneities 
are  distributed  randomly  or  nearly  so  and  when 
transmissivity  contrasts  are  less  than  about  25:1.  In 
a  field  application  to  an  unconfined  alluvial  aqui- 
fer, the  weighted  geometric  mean  was  helpful  for 
obtaining  mean  transmissivity  values  during  the 
verification  of  a  model.  Initial  values  of  transmissi- 
vity were  estimated  from  slug  tests  and  an  aquifer 
test.  Based  on  the  slug  tests,  different  transmissi- 
vity values  were  assigned  to  stream-channel  depos- 
its, point-bar  deposits,  and  interchannel  regions. 
The  areas  of  each  type  of  deposit  within  a  cell 
were  calculated  from  a  map  of  abandoned  stream 
channels,  drawn  from  aerial  photographs  and  field 
mapping.  The  weighted  geometric  mean  then  was 
used  to  determine  representative  transmissivity 
values  for  each  cell  of  the  model.  A  satisfactory 
match  to  the  pumping  test's  drawdown  and  recov- 
ery was  achieved  quickly  and  easily  with  the 
model.  The  use  of  the  weighted  geometric  mean, 
together  with  geologic  information,  provides  a  ra- 
tionale for  assigning  transmissivity  values  to  cells 


of  a  model,  as  an  alternative  to  less  systematic 
verification  procedures.  (See  also  W88-10912) 
(Cassar-PTT) 

W88-10970 


EVALUATION  OF  PRESSURE  RELIEF  WELL 
SYSTEM  PERFORMANCE  USING  A  NUMERI- 
CAL GROUND  WATER  FLOW  MODEL, 

Woodward-Clyde    Consultants,    Overland     Park, 

KS. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10971 


APPLIED  GROUND  WATER  MANAGEMENT 
MODEL  FOR  EVALUATING  WATER  CON- 
SERVATION THROUGH  REDUCING  PHREA- 
TOPHYTE  TRANSPIRATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3B. 

W88-10972 


TWO  DIMENSIONAL  MODELING  AP- 
PROACH OF  A  MIXTURE  OF  COMPOUNDS 
FOR  THE  ASSESSMENT  OF  HUMAN  AND 
ENVIRONMENTAL  HEALTH  IMPACTS, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10973 


MODULAR  FINITE-ELEMENT  MODEL  FOR 
SOLVING  GROUND  WATER  FLOW  PROB- 
LEMS IN  TWO  DIMENSIONS, 

Geological  Survey,  Doraville,  GA. 

L.  J.  Torak. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  1231-1261,  11  fig,  11  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Mathematical  models,  'Finite  element 
method,  MODFE  model,  Anisotropy,  Aquifers, 
Heterogeneity,  Storage,  Leakage,  Confined 
aquifers,  Computer  models,  Galerkin  method. 

Modular  Finite-Element  Model  (MODFE)  is  a 
digital-computer  program  that  solves  equations  of 
groundwater  flow  in  two  dimensions  by  use  of  the 
Galerkin  finite-element  method  with  triangular  ele- 
ments and  linear  coordinate  functions  in  space  and 
time.  Some  of  the  aspects  of  MODFE  that  make  it 
a  unique  and  powerful  tool  are  (1)  MODFE  can 
simulate  nonhomogeneous  and  anisotropic  flow 
problems  where  the  directions  of  anisotropy 
change  within  the  model  region;  (2)  portions  of  the 
aquifer  region  can  dewater  and  then  resaturate 
during  simulation;  and  (3)  partial  or  complete 
drying  of  elements  is  permitted.  Vertical  leakage 
with  the  effects  of  water  stored  in  a  confining  bed 
is  simulated  for  confining  beds  that  have  laterally 
heterogeneous  and  elastic  properties.  MODFE 
simulates  changing  storage  properties  in  an  aquifer 
(from  confined-to-unconfined  conditions  and  vice 
versa)  and  nonlinear-leakage  functions  (for  line, 
point,  or  areally  distributed  sources  or  sinks)  by 
use  of  a  Galerkin-in-time  approach  with  coordinate 
functions  that  weight  the  appropriate  leakage  ex- 
pressions proportionately  over  the  time  step. 
Transmissivity  terms  are  updated  efficiently  for 
water-table  simulations  by  using  average  values  of 
saturated  thickness  along  an  element  side;  this 
eliminates  recomputing  the  entire  transmissivity 
matrix  on  each  time  step.  Matrix  equations  are 
solved  either  by  a  direct  method  of  triangular 
decomposition  or  by  an  iteration  method  that  uses 
a  modified  incomplete-Cholesky  conjugate-gradi- 
ent method.  MODFE  can  be  readily  adapted  for 
use  on  personal  computers.  The  modular-program 
assembly  allows  the  user  to  create  a  unique  version 
of  MODFE  that  contains  only  the  simulation  capa- 
bilities necessary  for  solving  the  aquifer  problems 
of  interest.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10974 
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SECOND  ORDER  UNCERTAINTY  ANALYSIS 
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IN  FORMULATING  REGIONAL  GROUND- 
WATER CONTAMINATION  RISKS  AND  DATA 
SENSITIVITIES, 

Kirkner  and   Associates,   Inc.,   Lake   Wales,   FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10975 


MODELING  MICROBIAL  FOULING  IN 
POROUS  MEDIA, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

A.  B.  Cunningham,  W.  G.  Characklis,  A.  Escher, 

and  D.  Crawford. 

IN:  Proceedings  of  the  NWWA  Conference  on 
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An  overview  of  biofilm  formation  and  effects  in 
porous  media  is  presented.  A  biofilm  consists  of 
microbial  cells  and  their  products  which  attach  to 
an  inanimate  surface  submerged  in  an  aquatic  envi- 
ronment. Thickness  varies  from  a  monolayer  to 
300-400  mm  thick  as  in  an  algal  mat.  Aerobic  and 
anaerobic  environments  exist  within  the  biofilm. 
As  many  as  five  phases  can  be  defined  in  a  biofilm 
system:  substratum,  base  film,  surface  film,  liquid, 
gas.  Interaction  between  phases  occurs  via  trans- 
port processes  such  as  liquid  transport,  molecular 
diffusion,  volumetric  displacement,  cell  motility, 
and  macroorganism  grazing.  Biofilms  extract  con- 
taminants from  water  in  various  porous  media  en- 
vironments. This  absorption  takes  place  in  ground- 
water systems  and  in  porous  and  granular  media 
used  in  water  treatment  and  wastewater  treatment. 
Biofilms  significantly  influence  hydraulic  resist- 
ance in  porous  media  such  as  aquifers,  and  they 
can  retard  recharge  from  a  stream  bottom  as  a 
result  of  their  accumulation  on  a  stream  bottom. 
The  long-range  goal  of  research  in  biofilm  process- 
es is  the  identification  of  relevant  parameters  and 
quantification  of  their  influence  on  the  rate  and 
extent  of  microbial  cell  adsorption,  desorption,  and 
growth  in  surfaces  in  porous  media.  Biofilm  accu- 
mulation takes  place  in  three  arbitrarily  determined 
periods:  induction,  logarithmic  accumulation,  and 
steady  state.  A  new  class  of  models  offers  the 
possibility  of  investigating  fouling/corrosion  pre- 
vention and  control  at  a  new  and  more  detailed 
level  of  mechanisms.  (See  also  W88-10912) 
(Cassar-PTT) 
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A  method  and  computer  model  enabled  measure- 
ment of  the  bulk  hydraulic  conductivity  of  deep 
sediments  underlying  a  river  for  the  construction 
of  an  embankment  dam  and  its  upstream  imperme- 
able blanket.  A  hydraulically  emplaced  sand  pad, 
enclosed  by  a  rock  and  rubble  wall,  extended  half- 
way across  the  river  channel.  Fluctuations  of  the 
river  level  caused  by  an  upstream  dam  induced 
seepage  back  and  forth  between  the  river  and  the 
water  table  in  the  sand  pad.  The  method  required 
first,  recording  hydrographs  from  a  stilling  well  in 


the  river  and  one  or  more  piezometers  installed  in 
the  river  sediments;  second,  measuring  the  specific 
yield  of  the  sediments  in  the  sand  pad;  and  third, 
defining  the  flow  system  geometry.  The  specific 
yield  determined  the  flux  in  the  model  as  the 
model  responds  to  the  stilling  well  hydrograph. 
The  model  was  calibrated  by  varying  the  hydraulic 
conductivity  of  the  sediments  over  a  range  of 
values,  to  obtain  the  minimum  sum  of  squares  of 
the  differences  between  the  field  hydrographs  and 
the  model  hydrographs  over  a  given  data  period. 
The  minimum  sum  for  each  piezometer  indicated  a 
bulk  hydraulic  conductivity  value  as  seen  from 
each  piezometer.  Accuracy  in  the  described  appli- 
cation required  attention  to  the  following:  the  flow 
system  geometry  and  its  representation  in  the 
model,  the  delayed  yield,  the  capillary  forces,  the 
settlement  of  elevation  reference  points  caused  by 
sediment  compaction  work  on  the  sand  pad,  the 
avoidance  of  interfering  effects  from  hydraulic 
work  and  the  removal  of  human  error  in  recording 
and  key  punching  the  hydrograph  data.  The  hy- 
draulic conductivity  values  obtained  from  this  ap- 
plication correlated  well  with  those  obtained  from 
grain  size  distributions  of  samples  from  the  river 
sediments.  (See  also  W88-10912)  (Author's  ab- 
stract) 
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A  personal  computer  with  spreadsheet  software 
provides  an  intermediate  level  of  analysis  for 
groundwater  problems,  avoiding  the  crude  ap- 
proximations obtained  from  the  simple  analytical 
solutions  and  the  more  accurate  but  time-consum- 
ing and  expensive  numerical  models.  Spreadsheet 
models  can  be  constructed  and  used  to  solve  a 
wide  variety  of  groundwater  problems  without 
detailed  knowledge  of  matrix  solution  techniques. 
Linear  and  nonlinear  problems  can  be  solved  with 
equal  ease.  Two  examples  are  given:  (1)  uncon- 
fined  flow  with  infiltration,  and  (2)  two-fluid  flow 
with  a  dense  fluid  and  a  light  fluid  as  are  often 
found  in  organic  contamination  of  an  aquifer.  (See 
also  W88-10912)  (Cassar-PTT) 
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Two  analytic  element  models  were  demonstrated 
in  field  applications.  The  SLWL  program  applies 
to  steady  flow  in  a  single  aquifer  consisting  of 
layers  of  hydraulic  conductivities  that  are  some- 
what different;  it  contains  functions  for  uniform 
flow,  uniform  infiltration  from  rainfall,  circular 
area-sinks  (ponds),  wells,  and  line-sinks.  It  is  suita- 
ble for  initial  modeling  of  regional  flow  but  cannot 
be  used  for  simulating  of  areas  of  different  hydrau- 
lic conductivity,  leakage  through  river  and  lake 
bottoms,  and  leaky  walls  or  cracks.  The  SLAEM 
(Single  Layer  Analytic  Element  Model)  program 
is  the  most  comprehensive  analytic  element  model 
available  to  the  public.  It  is  designed  primarily  for 
modeling  steady-state  conditions.  The  SLAEM 
was  applied  to  the  Grey  Cloud  Island  system,  an 
island  in  the  Mississippi  River  near  St.  Paul,  Min- 
nesota. Here,  two  rather  homogeneous  aquifers  act 
as  a  single  hydraulic  unit.  The  object  of  the  model 
study  was  to  determine  the  impact  of  the  aquifer 
system  of  lowering  the  bottom  of  a  quarry  on  the 
island.  The  quarry  pumps  much  more  water  than 
the  total  amount  of  infiltration  from  rainfall;  possi- 
ble sources  are  the  river  or  recharge  areas  on  the 
other  side  of  the  rivers  bounding  the  island.  Con- 
tour maps  generated  from  the  program  showed 
that  lowering  the  quarry  bottom  would  require 
pumping  of  about  twice  the  amount  of  water.  It 
was  also  confirmed  that  the  quarry  drains  water 
from  the  Mississippi.  A  second  field  study  was 
contaminant  transport  from  paper  mill  lagoons  in 
Fitchburg,  Massachusetts.  Underlying  the  site  is  an 
unconfined  glacial  outwash  aquifer  in  which  the 
leachate  moves  laterally.  Visible  contamination  in 
the  form  of  iron  oxide  staining  was  observed  in  the 
seepage  areas  to  the  east  and  north  of  the  lagoons 
within  the  predicted  limits  of  contamination,  but 
not  outside  these  limits.  (See  also  W88-10912) 
(Cassar-PTT) 
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A  new  software  package  for  groundwater  model- 
ing, which  can  be  used  to  simulate  two-  or  three- 
dimensional  groundwater  flow  in  confined  and  un- 
confined aquifers  is  introduced.  The  governing 
equations  are  discretized  by  the  Multiple  Cell  Bal- 
ance Method.  The  resulting  equations  are  solved 
by  a  direct  method  in  the  two-dimensional  case  or 
by  a  modified  iteration  method  in  the  three-dimen- 
sional case.  Data  can  be  input  by  graphic  devices, 
and  the  results  can  be  output  by  a  graphic  terminal 
or  plotter.  The  program  is  also  convenient  for 
solving  inverse  problems  Either  the  trial-and-error 
method  or  an  optimization  procedure  can  be  se- 
lected from  a  menu.  (See  also  W88-10912)  (Cassar- 
PTT) 
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A  simple  boundary  integral-equation-method 
model  was  used  to  describe  a  regional  aquifer,  the 
Paleozoic  groundwater  aquifer  system  that  in- 
cludes part  of  the  Upper  and  Lower  Colorado 
River  Basins.  The  assumptions  and  results  of  the 
model  were  used  to  characterize  the  regional  flow 
system.  Geostatistics  were  used  to  estimate  the 
predictive  capability  of  the  model.  The  model  had 
no  interaquifer  flow,  no  variation  in  transmissivity, 
and  no  adjustments  were  made  in  model  param- 
eters. Stream  channels  near  the  center  of  the  study 
area  simulated  most  of  the  discharge  from  the 
aquifer.  The  model  could  estimate  hydraulic-head 
values  as  well  as  additional  drill-stem-test  measure- 
ments because  the  mean-square  model  error  was 
less  than  the  mean-square  measurement  error.  A 
theoretical  semivariogram  based  on  hydraulic-head 
measurements  provided  the  mean-square  measure- 
ment error.  The  principal  features  of  this  regional 
picture  were  (1)  no  interaquifer  flow,  (2)  a  no-flow 
boundary  along  the  Uncompahgre  uplift,  (3)  most 
groundwater  discharge  from  the  upper  Paleozoic 
aquifer  occurs  at  the  stream  channels  in  the  center 
of  the  study  area,  and  (4)  transmissivity  is  uniform. 
These  features  are  approximate  for  the  regional 
system  and  do  not  necessarily  apply  to  specific 
localities.  (See  also  W88-10912)  (Cassar-PTT) 
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The  Graphical  Well  Analysis  Package  provides  a 
more  efficient  method  of  performing  the  standard 
graphical  curve  matching  technique  in  well  test 
analysis.  Data  from  the  well  test  are  plotted  on  the 
computer  screen  and  then  a  type  curve  is  selected, 
overlain,  and  matched  to  the  data  directly  on  the 
screen.  The  program  supports  confined-leaky  aqui- 
fer, unconfined  aquifer,  large  diameter  well,  and 
slug  injection/withdrawal  type  curves.  Use  of  this 
analysis  package  is  faster,  easier,  and  can  be  more 
accurate  than  the  same  method  done  manually. 
Among  the  problems  of  well  test  analysis  that  have 
been  overcome  include  inability  to  recognize 
boundary  conditions,  inadequate  visual  means  of 
checking  the  solution,  inability  to  handle  compli- 
cated aquifer/aquitard  test  situations,  and  lack  of 
solutions  for  large  diameter  well  tests  and  slug 
injection/withdrawal  type  curves.  (See  also  W88- 
10912)  (Cassar-PTT) 
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At  this  NWWA  FOCUS  Conference,  government 
officials,  consulting  engineers,  hydrogeologists,  ge- 
ologists, researchers,  industry  representatives,  and 
other  interested  persons  met  to  learn  and  to  discuss 
midwestern  groundwater  issues.  The  conference 
provided  a  forum  for  all  who  attended  to  commu- 
nicate and  share  their  experiences  in  the  rapidly- 
developing  groundwater  industry.  A  number  of 
regional  groundwater  experts  participated  as  invit- 
ed speakers  to  share  their  knowledge  on  pertinent 
issues.  Submitted  and  invited  papers  covered  the 
following  midwestern  groundwater  topics:  mid- 
western  groundwater  management,  glacial  geology 
and  groundwater,  investigative  techniques  in 
groundwater,  investigative  techniques  in  the  un- 
saturated zones,  computer  applications  in  ground- 
water, groundwater  monitoring  and  aquifer  resto- 
ration, and  underground  injection  of  waste.  These 
proceedings  are  a  compilation  of  papers  presented 
by  the  symposium  speakers.  (See  W88- 11032  thru 
W88-1 1066)  (Author's  abstract) 
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The  deepest  strata  in  northeastern  Illinois,  the  Mt. 
Simon,  contain  mineralized  water  in  all  but  the  top 
300  feet  of  the  formation,  which  is  a  source  of 
potable  water.  Pumpage  from  the  overlying 
Cambro-Ordovician  aquifer  has  caused  a  decrease 
in  the  piezomctric  surface  exceeding  900  feet.  This 
suggests  that  upconing  of  the  mineralized  water 
might  occur,  threatening  the  quality  of  a  major 


groundwater-supply  system  for  northeastern  Illi- 
nois. Evidence  for  upconing  is  provided  by  chemi- 
cal analyses  of  water  samples,  increases  in  the  total 
dissolved  solids  of  water  pumped,  and  a  coarse 
calculation  for  upconing.  A  vertical,  two-dimen- 
sional, finite-difference  groundwater-flow  model 
was  written  to  study  the  flow  system  and  the 
upconing  of  the  mineralized  water.  From  model 
simulations,  it  was  determined  that  the  natural  flow 
system  of  the  Mt.  Simon  consists  of  a  large  re- 
charge area  to  the  northwest  of  the  study  area,  a 
smaller  discharge  area  to  the  southeast,  and  very 
slow  flow  in  all  but  the  upper  150  feet  (50  m)  of 
the  formation.  The  upconing  presented  in  the 
model  would  account  for  an  increase  in  total  dis- 
solved solids  as  a  function  of  time  and  increased 
pumpage  from  the  system.  (See  also  W88-11031) 
(Author's  abstract) 
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Drillers  logs,  Seismology,  Aquifer  characteristics. 

Application  of  facies  models  to  glacigenic  terrains 
offers  some  potential  for  a  more  rational  approach 
to  locating  the  groundwater  resources  that  they 
may  contain  and  characterizing  the  materials  of 
which  they  are  composed.  An  ongoing  program  at 
the  Indiana  Geological  Survey  has  used  abundant 
subsurface  information  derived  from  driller's  logs, 
seismic  surveys,  and  an  in-house  drilling  program 
to  define  the  basic  models  that  can  be  used  to 
locate  and  characterize  aquifers  in  most  of  the 
glacigenic  terrains  of  the  state.  Outwash  fans, 
valley-train  deposits,  and  kamic  or  ice-contact  de- 
posits are  all  excellent  sources  of  groundwater  and 
all  can  be  readily  located  on  the  basis  of  their 
geomorphic  expression.  Exploration  for  ground- 
water in  terrains  containing  these  types  of  deposits 
can  be  facilitated  by  analysis  of  the  landsystem  in 
which  they  occur  and  an  interpretation  of  the 
depositional  processes  active  during  their  forma- 
tion. Buried  aquifers,  such  as  those  that  were  cov- 
ered by  later  glacial  deposits  or  that  were  deposit- 
ed at  the  base  of  temperate  glaciers  may  not  be  so 
readily  located  because  there  is  no  surface  expres- 
sion of  their  presence.  For  these  deposits,  a  more 
complete  knowledge  of  the  glacial  history  of  the 
area,  determination  of  ice-flow  directions,  and 
drainage  directions,  and  analysis  of  the  potential 
influence  of  substrate  topography  on  glacial  drain- 
age patterns  may  be  required  before  an  actualistic 
model  of  the  deposits  can  be  made.  (See  also  W88- 
11031)(Shidler-PTT) 
W88-11040 


HYDROGEOLOGICAL  EVALUATION  OF 
GROUNDWATER  RESOURCES  IN  BURIED 
BEDROCK  VALLEYS,  NORTHEASTERN  ILLI- 
NOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
R.  H.  Gilkeson,  S.  S.  McFadden,  D.  E.  Laymon, 
and  A.  P.  Visocky. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
145-167,  12  fig,  12  ref. 

Descriptors:  'Groundwater,  'Geohydrology, 
'Geologic  formations,  'Bedrock,  'Valleys,  Eval- 
uation, Illinois,  Water  resources  developement. 
Pumping,  Water  quality,  Water  transport.  Dolo- 
mite, Glacial  drift,  Geophysics,  Borehole  geophys- 
ics, Test  holes,  Wells,  Cross-sections,  Well  logs, 
Aquifers,     Field     tests.     Aquifer     characteristics, 
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Leaky  aquifers.  Confined  Aquifers,  Impervious 
boundaries,  Leakage,  Water  supply,  Groundwater 
recharge,  Municipal  water,  Water  yield. 

A  comprehensive  shallow  groundwater  resources- 
evaluation  program  is  being  conducted  because  of 
(1)  increasing  demand  for  water;  (2)  overpumping 
and  natural  water-quality  problems  (radium, 
barium,  and  salinity)  in  deep  bedrock  aquifers,  the 
present  major  source  of  water;  and  (3)  the  high 
cost  of  transporting  water  from  Lake  Michigan. 
The  shallow  bedrock  in  the  region  is  Silurian  dolo- 
mite and  dolomite  and  shale  in  the  Ordovician 
Moquoketa  Group.  The  bedrock  is  overlain  by 
glacial  deposits,  which  contain  significant  environ- 
ments for  shallow  groundwater  resources  in  buried 
bedrock  valleys.  The  program  uses  a  rigorous  ap- 
plication of  surface  geophysics  to  guide  the  loca- 
tion of  test  borings  and  production  wells.  Cross 
sections  of  the  drift-filled  buried  bedrock  valleys, 
prepared  using  well  records  and  surface  and  bore- 
hole geophysics  for  correlation,  assist  in  the  design 
and  interpretation  of  aquifer  tests.  Several  aquifer 
tests  have  been  conducted  to  date  in  three  different 
buried  bedrock  valley  settings.  Design  and  inter- 
pretation of  the  tests  are  complicated  by  complex 
aquifer  geometry  and  areal  variation  in  lithology. 
Generally,  the  tests  show  response  typical  of  leaky, 
confined  aquifers,  although  conditions  may  change 
to  unconfmed  in  the  latter  stages  of  the  tests. 
Although  impermeable  boundaries  were  expected 
to  appear  in  the  results,  they  were  not  typically 
seen.  Leakage  vertically  downward  through  the 
layered  glacial  drift  and  upward  from  the  fractured 
bedrock,  which  is  itself  an  aquifer  for  domestic 
wells  and  small  public/industrial  supplies,  result  in 
these  units  appearing  as  recharge  boundaries  on 
tests  of  short  duration.  It  is  believed  that  these 
conditions  are  favorable  for  development  of  the 
resource  for  public  supply,  with  the  glacial  sand 
and  gravel  providing  the  transmissivity  necessary 
for  municipal  well  production  and  the  fractured 
bedrock  providing  an  adequate  volume  of  water 
for  safe  long-term  yields.  (See  also  W88-11031) 
(Author's  abstract) 
W88-11041 


WATER  AND  TRITIUM  MOVEMENT  IN 
VARIABLY  SATURATED  GLACIAL  DEPOSITS 
NEAR  SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL. 
P.  C.  Mills,  and  R.  W.  Healy. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
169-186,  8  fig,  15ref. 

Descriptors:  *Illinois,  *Radioactive  waste  disposal, 
•Path  of  pollutants,  'Groundwater  movement, 
•Radioisotopes,  "Tritium,  *Glacial  drift,  Satura- 
tion, Groundwater  recharge,  Trenches,  Tunnels, 
Measuring  instruments,  Lysimeters,  Tensiometers, 
Piezometers,  Hydraulic  conductivity,  Hydrologic 
budget,  Precipitation,  Surface  drainage,  Permeabil- 
ity, Percolation,  Shales,  Sediments,  Spatial  distri- 
bution, Temporal  distribution,  Computer  models, 
Simulation,  Groundwater,  Glacial  aquifers. 

The  movement  of  tritium  and  other  radionuclides 
in  groundwater  was  monitored  at  a  low-level  ra- 
dioactive-waste disposal  site  from  1981  to  1985. 
Groundwater  movement  through  the  variably- 
saturated  deposits  below  the  disposal  trenches  was 
generally  restricted  to  a  single  annual  spring  re- 
charge event.  Tritium,  the  only  radionuclide  de- 
tected above  background  levels  (200  picocuries  per 
liter),  ranged  up  to  10,000,000  picocuries  per  liter. 
Disposal  trenches  were  constructed  in  complexly- 
layered  glacial  deposits  that  average  17  meters  in 
thickness  and  overlie  shale  of  Pennsylvanian  age. 
A  120-meter-long  tunnel  provided  access  for  in- 
strumentation of  the  variably-saturated  deposits 
below  four  of  the  trenches.  Subtrench  geologic 
materials  were  instrumented  with  lysimeters,  ten- 
siometers, and  piezometers.  Measurements  of  the 
horizontal  saturated  hydraulic  conductivity  of  the 
clayey-silt-  to  sand-sized  sediments  ranged  from  5.5 
x  10  to  the  minus  9th  power  to  0.000054  meters  per 
second,  respectively.  An  estimated  118-millimeter 
average  annual  recharge  to  the  unsaturated/satu- 
rated  zone  (undifferentiated)  was  determined  by 
the  water-budget  method.  Average  annual  precipi- 


tation was  875  millimeters.  Groundwater  flux  from 
the  trench  covers  to  the  saturated  zone  was  esti- 
mated to  be  as  high  as  0.34  meters  per  day. 
Trench-cover-collapse  holes  provided  preferential 
pathways  for  surface  drainage  into  the  trenches. 
Groundwater  and  tritium  movement  below  the 
trenches  varied  spatially  and  temporally.  Ground- 
water moved  along  sloping  interfaces  between 
geologic  deposits  of  contrasting  permeability, 
where  downward  percolation  was  impeded. 
Groundwater-flow  paths  were  inferred  from  com- 
puter simulation  by  a  variably-saturated  flow 
model.  (See  also  W88-11031)  (Author's  abstract) 
W88-11042 


ELECTRICAL  RESISTIVITY  APPLICATIONS 
TO  GLACIAL  AND  GROUNDWATER  SITE 
EVALUATIONS  IN  EAST-CENTRAL  INDIANA, 

Ball  State  Univ.,  Muncie,  IN. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11044 


ESTIMATING  FRACTURE  CONNECTIVITY 
USING  MEASUREMENTS  OF  BOREHOLE 
TEMPERATURES  DURING  PUMPING, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

S.  Silliman,  J.  Nicholas,  and  A.  Shapiro. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
231-248,  8  fig,  7  ref. 

Descriptors:  'Groundwater  movement,  'Geologic 
fractures,  'Aquifer  characteristics,  'Boreholes, 
'Water  temperature,  'Pumping,  Illinois,  Observa- 
tion wells,  Dolomite,  Hydraulic  properties,  Data 
interpretation,  Flow  pattern,  Field  tests,  Design 
criteria. 

Field  tests  were  used  to  identify  fracture  intercon- 
nectivity  in  a  dolomitic  aquifer  in  northeastern 
Illinois.  Temperature  measurements  in  an  observa- 
tion borehole  provided  evidence  of  fracture  inter- 
connections with  a  nearby  borehole  which  was 
subjected  to  pumping.  Prior  to  the  measurements, 
the  dolomite  was  known  to  have  several  extensive 
horizontal  fractures,  at  least  one  of  which  was 
characterized  as  having  extremely  high  transmissi- 
vity. However,  the  degree  of  hydraulic  connection 
of  this  fracture  with  other  horizontal  features  was 
unknown.  By  comparing  borehole-temperature  dis- 
tributions in  the  observation  hole  obtained  prior  to 
pumping  with  those  obtained  after  pumping,  major 
connections  could  be  easily  identified.  While  inter- 
pretation of  the  results  is  shown  to  be  ambiguous  in 
certain  cases  (due  both  to  lack  of  corroborating 
data  and  suspected  experimental  error),  these  re- 
sults did  identify  primary  flow  patterns  within  the 
observation  borehole  and  indicated  that  vertical 
fracturing  may  be  present  between  boreholes. 
Findings  from  this  study  are  being  used  to  guide 
the  design  of  cross-hole-packer  tests  which  will 
more  precisely  define  the  role  of  vertical  fractures 
in  the  flow  system.  (See  also  W88-1 1031)  (Author's 
abstract) 
W88- 11045 


INVESTIGATING  SUBSURFACE  FUEL  RE- 
LEASES USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 

W88- 11046 


COMBINED    EXPLORATION    TECHNIQUES 
FOR  FRACTURED  TILL  AND  LOESS, 

GeoEngineering,  Inc.,  Denville,  NJ. 

For  primary  bibliographic  entry  see  Field  7B. 

W88- 11047 


DESIGN  AND  IMPLEMENTATION  OF  AN  EF- 
FECTIVE SOIL  GAS  MONITORING  PRO- 
GRAM FOR  FOUR-DIMENSIONAL  MONI- 
TORING OF  VOLATILE  ORGANICS  IN  THE 
SUBSURFACE, 
IEP,  Inc.,  Westerville,  OH. 
For  primary  bibliographic  entry  see  Field  7A. 


W88- 11049 


TWO-DIMENSIONAL  GROUND  WATER 
FLOW  MODEL  OF  THE  DOWNTOWN  INDI- 
ANAPOLIS AREA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

T.  Graves,  and  C.  S.  Porambo. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
339-357,  8  fig,  8  ref. 

Descriptors:  'Model  studies,  'Water  demand, 
'Groundwater  movement,  'Urban  hydrology,  'In- 
dianapolis, 'Indiana,  Glacial  aquifers,  Computer 
models,  Wells,  Pumpage,  Well  regulations, 
Groundwater  potential,  Drawdown. 

The  downtown  Indianapolis  area  is  undergoing 
extensive  redevelopment.  For  several  new 
projects,  the  utilization  of  groundwater  is  being 
considered  for  heating  and/or  cooling  needs. 
Downtown  Indianapolis  sits  primarily  over  an  ex- 
tensive, unconfmed,  glacial  outwash  aquifer.  Many 
high-capacity  wells  presently  utilize  the  outwash 
aquifer  for  a  variety  of  needs.  A  two-dimensional 
groundwater-flow  model  of  the  downtown  area 
has  been  constructed  and  calibrated  by  the  Indiana 
Department  of  Natural  Resources  in  an  effort  to 
study  the  existing  groundwater  utilization  and  to 
enable  predictions  to  be  made  of  the  effects  of 
additional  high-capacity  pumpage.  At  present,  no 
statutory  authority  exists  in  Indiana  regulating  the 
location  or  effects  of  one  high-capacity  ground- 
water user  on  another.  The  model  is  intended  to 
help  the  Indiana  Department  of  Natural  Resources 
address  inquiries  from  potential  high-capacity 
groundwater  users  contemplating  water  withdraw- 
als within  the  modeled  area.  (See  also  W88-11031) 
(Author's  abstract) 
W88-11052 


EFFECT  OF  CONSTRUCTION,  INSTALLA- 
TION, AND  DEVELOPMENT  ON  THE  TUR- 
BIDITY OF  WATER  IN  MONITORING  WELLS 
IN  FINE-GRAINED  GLACIAL  TILL, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11056 


EVALUATION  OF  GROUND  WATER  SUPPLY 
SYSTEM  REHABILITATION, 

Black  and  Veatch,  Kansas  City,  MO. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-11058 


INITIAL  RESPONSE  TO  A  GROUND  WATER 
CONTAMINATION  PROBLEM,  HANCOCK 
COUNTY,  INDIANA, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-11059 


ENHANCED  NATURAL  DEGRADATION  OF  A 
SHALLOW  HYDROCARBON  CONTAMINAT- 
ED AQUIFER, 

Groundwater  Technology,  Inc.,  Farmington  Hills, 

MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 11060 


USE  OF  MICROBIAL  IN  SITU  TREATMENT 
FOR  DETOXIFICATION  OF  A  CONTAMINAT- 
ED GROUND  WATER, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-11061 


ARMY  INSTALLATION  RESTORATION  PRO- 
GRAM:   CONTAMINATED    SOIL    CLEANUP 
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OBJECTIVES  FOR  AN  INACTIVE  ARMY  AM- 
MUNITION PLANT, 

Army    Biomedical    Research    and    Development 
Lab..  Fort  Detrick.  MD. 

For   primarv   bibliographic   entry   see   Field    5G. 
W88-11062  ' 


CLASS   I   INJECTION   WELL  MONITORING: 
ISSUES  AND  ANSWERS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11063 


LABORATORY  AND  FIELD  EVALUATION 
TECHNIQUES  TO  DETERMINE  WASTE/AQ- 
UIFER COMPATIBILITY  IN  UNDERGROUND 
INJECTION  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11064 


APPLICATION  OF  THE  TEMPERATURE 
SURVEY  IN  DEMONSTRATING  THE  ME- 
CHANICAL INTEGRITY  OF  INJECTION 
WELLS, 

Davis  (Ken  E.)  Associates,  South  Bend,  IN. 
For  primary  bibliographic  entry  see  Field  7B. 
W88- 11065 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-11067 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHEASTERN  GROUND 
WATER  ISSUES. 

National  Water  Well  Association,  Dublin,  OH. 
Tampa,  Florida.  October  6-8,  1986.  National  Water 
Well  Association,  Dublin,  OH.  1986.  579  p. 

Descriptors:  'Symposium,  'Conferences,  'South- 
eastern United  States,  'Groundwater  pollution, 
'Groundwater  management,  'Aquifer  manage- 
ment, Geophysics,  Engineering  Geology,  Geolo- 
gy, Groundwater  hydrology,  Organic  compounds, 
Hydrocarbons,  Underground  waste  disposal,  Un- 
derground storage.  Storage  tanks,  Saline  water  in- 


The  National  Water  Well  Association  FOCUS 
Conference  on  Southeastern  Ground  Water  Issues 
was  held  in  Tampa,  Florida,  October  6-8,  1986. 
Government  officials,  consulting  engineers,  hydro- 
geologists,  geologists,  researchers,  industry  repre- 
sentatives and  other  interested  persons  met  to  dis- 
cuss Southeastern  groundwater  issues.  The  confer- 
ence provided  a  forum  for  all  who  attended  to 
communicate  and  share  their  experiences  in  the 
rapidly  developing  industry  A  number  of  regional 
groundwater  experts  participated  as  invited  speak- 
ers to  share  their  knowledge  on  pertinent  issues. 
Submitted  and  invited  papers  covered  the  follow- 
ing Southeastern  groundwater  topics:  Groundwat- 
er management,  defining  aquifer  characteristics, 
petroleum  hydrocarbons  and  other  organic  chemi- 
cals in  groundwater,  underground  storage  tanks, 
salt  water  intrusion,  and  geophysical  techniques  in 
groundwater  investigations.  The  proceedings  are  a 
compilation  of  papers  presented  by  the  symposium 
speakers.  (See  W88-11085  thru  W88-11118)  (Au- 
thor's abstract) 
W88-11084 


INVESTIGATION  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS  AND  GROUND 
WATER  RESTORATION  IN  SOUTHEASTERN 
FLORIDA, 

CH2M  Hill,  Deerfield  Beach,  FL. 

For   primary    bibliographic    entry   see   Field    5G. 

W88-11085 


APPLICATION  OF  CONCEPTS  OF  ENGI- 
NEERING TO  AN  UNUSUAL  HYDROLOGIC 
PROBLEM:  THE  STORMWATER  DRAINAGE 
WELLS  OF  ORLANDO,  FLORIDA, 


University  of  Central  Florida,  Orlando. 

J.  M.  McBee,  and  M.  P.  Wanielista. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin.  OH.  1986.  p  145- 

163,  6  fig,  3  tab,  17  ref. 

Descriptors:  'Florida,  'Groundwater  manage- 
ment, 'Storm  sewers,  'Drainage  wells,  'Injection 
wells,  Well  hydraulics,  Hydraulics,  Hydraulic  en- 
gineering, Atrificial  recharge,  Storm  water,  Wells. 

A  detailed  study  was  done  of  the  quantity  of  water 
entering  208  stormwater  injection  (drainage)  wells 
in  the  Orlando  Urban  Stormwater  Management 
Manual  area.  Extrapolation  of  results  to  the  re- 
maining wells  in  Orange  County  is  discussed  brief- 
ly. Field  experiments  (on  one  20-inch  drainage 
well)  yielded  a  logarithmic  relationship  between 
flow  and  applied  head.  Further  analysis  confirmed 
that  a  modification  of  the  weir  formula  was  reason- 
able for  estimating  hydraulic  capacities  for  drain- 
age wells  of  all  sizes.  This  modified  weir  formula  is 
commonly  used  for  the  design  of  'morning  glory' 
spillways  for  small  dams  which  are  conceptually 
similar  to  drainage  wells.  Hydrologic  data  indi- 
cates that  perhaps  the  depressed  rainfall  occurring 
since  1960  may  be  a  more  important  contributor  to 
declining  Orlando  area  lake  levels  than  increased 
vertical  leakage  of  ground  water  due  to  increased 
supply  well  withdrawals.  Maximum  hydraulic  ca- 
pacity and  maximum  capacity  values  show  that  the 
wells  are  sufficient  to  handle  the  average  available 
runoffs,  but  may  not  be  capable  of  handling  ex- 
treme event  flood  flows.  Therefore,  other  means  of 
flood  protection  may  be  necessary.  (See  also  W88- 
1 1084)  (Miller-PTT) 
W88-11095 


LANDFILL      LEACHATE      MIGRATION      IN 
FLORIDA'S   SURFICIAL   AQUIFER   SYSTEM, 

Northwest   Florida   Water   Management   District, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11096 


CHEMISTRY  OF  GROUND  WATERS  IN  THE 
CENTRAL  FLORIDA  PHOSPHATE  DISTRICT, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11098 


EXPERIMENTAL  APPROACH  TO  DETER- 
MINING SUBSURFACE  LEAKAGE  FROM  A 
SURFACE  IMPOUNDMENT  USING  A  RADIO- 
ISOTOPE TRACER, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11099 


TIDALLY  INDUCED  WATER  LEVEL  FLUCTU- 
ATIONS AS  A  MEASURE  OF  DIFFUSIVITY  IN 
A  CONFINED  AQUIFER  -  A  GRAPHICAL 
METHOD, 

South    Carolina    Water    Resources    Commission, 

Beaufort. 

M.  S.  Crouch. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  231- 

242,  6  fig,  1  tab,  8  ref. 

Descriptors:  'Surface-groundwater  relations, 
'Tides,  'Groundwater,  'Aquifer  characteristics, 
'Graphical  methods,  'Mathematical  studies,  Diffu- 
sivity,  Recharge  wells,  Tidal  effects,  Field  tests, 
Time  lag  method,  Time  drawdown  analysis, 
Aquifers.  Confined  aquifers.  South  Carolina. 

A  practical  method,  applicable  to  confined  aquifers 
affected  by  semidiurnal  tides,  for  estimating  the 
diffusivity  of  an  aquifer  is  presented.  Tidally  in- 
duced water  level  fluctuations  in  wells  penetrating 
confined  aquifers  near  the  coast  can  be  used  to 
estimate  the  transmissivity/storage  coefficient 
ratio,  also  called  diffusivity.  Data  from  concurrent 
observations  of  tide  stage  and  water  levels  in  three 
or  more  wells  during  at  least  one  entire  tide  cycle 


can  be  analyzed  by  two  separate  techniques:  (1)  an 
amplitude  ratio  method  and  (2)  a  time  lag  method. 
A  field  study  was  conducted  on  St.  Helena  Island, 
South  Carolina.  Observation  wells  were  located 
600,  2500,  4570,  6550  and  7600  feet  from  a  large 
tidal  body.  Diffusivity  was  calculated  as  1.50  times 
ten  to  the  8th  power  sq  ft  per  day  (161  sq  m  per 
second)  by  the  amplitude  method  and  2.1  times  ten 
to  the  8th  power  sq  ft  per  day  (226  sq  m  per 
second)  by  the  time  lag  method.  Time  drawdown 
analysis  of  a  standard  aquifer  test  indicated  a  diffu- 
sivity of  1.4  times  ten  to  the  8th  power  sq  ft  per 
day  (150  sq  m  per  second).  With  careful  work, 
observation  of  tidal  fluctuations  appears  to  be 
useful  in  making  initial  estimates  of  aquifer  charac- 
teristics. (See  also  W88-11084)  (Miller-PTT) 
W88-11100 


IMPORTANCE  OF  STRESS  RELIEF  FRAC- 
TURING IN  PREDICTING  GROUND  WATER 
MOVEMENT  AND  UNDERGROUND  MINING 
EFFECTS, 

Brown  Engineering,  Washington,  IL. 

P.  Sloan. 

IN:    Proceedings    of   the    Focus   Conference    on 

Southeastern    Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  243- 

262,  15  fig,  2  tab,  7  ref. 

Descriptors:  'Geohydrology,  'Kentucky, 

'Groundwater  movement,  'Coal  mining,  'Model 
studies,  'Aquifer  systems,  Water  stress,  Geologic 
fractures,  Hydrologic  models,  Fracture  permeabil- 
ity, Hydrology,  Hydraulic  gradient,  Hydraulics, 
Computer  models,  Water  table. 

Hydrogeologic  conditions  and  groundwater  move- 
ment in  the  eastern  Kentucky  coal  fields  have 
become  better  understood  in  the  last  five  years. 
The  importance  of  stress-relief  fracturing  and  frac- 
ture flow  has  become  increasingly  apparent.  The 
current  conceptual  model  for  groundwater  flow  in 
the  region  is  reviewed  and  then  tested  in  a  case 
study  of  an  aquifer  dewatering  situation.  The  case 
study  involves  a  small  community  in  which  23  of 
40  wells  surveyed  were  disturbed  by  underground 
mining.  Several  indices,  including  the  horizontal 
distance  from  the  mine  site,  vertical  distance  from 
the  coal  seam,  and  hydraulic  gradient  were  investi- 
gated to  test  the  appropriateness  of  the  current 
conceptual  model  for  groundwater  flow.  The  ap- 
plication of  these  indices  in  planning  and  regula- 
tion of  underground  mining  operations  is  explored. 
MODFLOW,  a  three-dimensional  finite  difference 
model,  is  used  to  illustrate  the  groundwater 
system.  To  mainimize  impact  to  groundwater,  a 
buffer  should  be  created  between  the  mine  and  any 
potential  fracture/ground  water  system.  The  size  of 
the  buffer  will  depend  on  ones  confidence  in  esti- 
mating the  extent  of  the  natural  fracture  system, 
the  geology  of  the  site  and  the  extent  of  fracturing 
casued  by  mining.  (See  also  W88-11084)  (Miller- 
PTT) 
W88-11101 


GEOSTATISTICAL  ESTIMATION  OF  PARAM- 
ETERS FOR  THE  SPARTA  SAND  AQUIFER  - 
NORTH  LOUISIANA, 

Louisiana  Tech  Univ.,  Ruston. 

J.  D.  Nelson,  and  M.  A.  Hebert. 

IN:    Proceedings   of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  263- 

286,  1 1  fig,  1  tab,  22  ref. 

Descriptors:  'Louisiana,  'Arkansas,  Groundwater, 
'Groundwater  storage,  'Kriging,  'Aquifer  charac- 
teristics, 'Model  studies,  Statistical  models,  Com- 
puter models,  Parametric  hydrology,  Hydrology, 
Sparta  Sand  Formation,  Cook  Mountain  Founda- 
tion, Sand  aquifers,  Transmissivity,  Conductivity, 
Estimating  equations. 

A  geostatistical  technique  of  kriging  was  used  to 
estimate  parameters  for  the  Sparta  Sand  aquifer  in 
northern  Louisiana  and  southern  Arkansas.  Krig- 
ing is  a  distance-weighted  moving  average  estima- 
tion procedure  for  estimating  transmissivity  values. 
This  procedure  estimates  regionalized  variables 
using  the  existing  autocorrelation  between  known 
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sample  points.  The  estimations  of  the  Sparta  Sand 
Formation  transmissivity  and  the  Cook  Mountain 
Formation  thickness  were  used  in  a  steady  state 
computer  flow  model  to  test  their  validity.  Model 
simulations  proved  to  be  sensitive  to  changes  in 
hydraulic  conductivity  for  the  Cook  Mountain 
Formation,  but  was  generally  insensitive  to 
changes  in  the  Sparta  Sand  aquifer  transmissivity. 
Kriging  results  were  good  initial  estimates  that 
reduced  trial-and  error  calibration  as  well  as  the 
time  expended  to  calibrate  the  computer  model 
Further  calibration  of  the  Sparta  transmissivity  is 
needed  to  determine  if  the  kriging  results  are  cor- 
rect, but  the  cost  would  have  to  be  justified.  Krig- 
ing, by  providing  better  estimates  of  significant 
parameters  to  groundwater  models,  can  improve 
the  accuracy  of  the  prediction  of  water  movement. 
(See  also  W88-1 1084)  (Miller-PTT) 
W88-11102 


GEOLOGIC  AND  GEOPHYSICAL  CHARAC- 
TER OF  FRACTURE  ZONES  IN  A  CARBON- 
ATE AQUIFER, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 
For  primary  bibliographic  entry  see  Field  5B. 
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USE  OF  LIMITED  GEOPHYSICAL  LOG  DATA 
TO  DELINEATE  AND  CHARACTERIZE  DIS- 
POSAL AND  CONFINING  ZONES, 

Davis  (Ken   E.)   Associates,   Baton   Rouge,   LA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11105 


TERRAIN  CONDUCTIVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
A  SHALLOW   AQUIFER  -   A  CASE  STUDY, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
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NUMERICAL  MODELING  OF  GROUND 
WATER  FLOW  AND  SALTWATER  TRANS- 
PORT IN  NORTHERN  PINELLAS  COUNTY, 
FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

P.  F.  Andersen,  H.  O.  White,  J.  W.  Mercer,  A.  D. 

Truschel,  and  P.  S.  Huyakorn. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  419- 

449,  11  fig,  1  tab,  19ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water  management,  'Florida,  *Model  studies, 
'Computer  models,  *Saline  water  intrusion,  Geo- 
hydrology,  Pumping,  Groundwater  recession. 

Two-  and  three-dimensional  coupled  ground  water 
flow  and  solute  transport  models  of  the  hydrogeo- 
logic  system  underlying  Northern  Pinellas  County, 
Florida  were  developed  for  the  following  reasons: 
(1)  to  gain  a  conceptual  understanding  of  the  proc- 
esses that  make  this  area  prone  to  saltwater  intru- 
sion, (2)  to  identify  areas  where  future  data  collec- 
tion activities  should  center,  and  (3)  to  eventually 
provide  a  tool  for  management  of  ground  water 
resources.  The  computer  program  used  is  a  finite- 
element  code  called  SWICHA  that  is  capable  of 
modeling  density  dependent  ground  water  flow 
and  solute  transport  in  single  and  multilayered 
aquifers.  Sensitivity  simulations  indicated  that  the 
properties  of  the  hydrostratigraphic  layers  above 
and  below  the  production  zone  control,  to  a  great 
extent,  the  amount  of  water  that  can  be  pumped 
before  inducing  salt  water  intrusion.  Saltwater 
transport  in  this  area  is  an  extremely  slow  process 
when  compared  to  changes  in  water  levels.  It 
appears  that  short-term  water  shortages  will  not 
induce  intrusion  if  water  levels  return  to  normal 
conditions.  However,  because  it  is  such  a  slow 
process,  intrusion  may  not  become  evident  for 
years  or  even  decades  after  an  undesirable  amount 
of  stress  is  placed  on  the  system.  The  study  also  led 
to  conclusions  about  the  applicability  of  numerical 
modeling  to  saltwater  intrusion  problems.  A  great 
deal  of  information  can  be  obtained  from  cross- 
sectional   models,   although   wellfield   pumpage   is 


difficult  to  characterize  without  the  aid  of  a  three- 
dimensional  program.  The  SWICHA  code  is  capa- 
ble of  performing  three-dimensional  simulations; 
however,  use  in  a  three-dimensional  mode  is  limit- 
ed. (See  also  W88-1 1084)  (Author's  abstract) 
W88-11112 


SALTWATER  ENCROACHMENT  STUDY  AT 
HILTON  HEAD  ISLAND,  SOUTH  CAROLINA, 

South    Carolina    Water    Resources    Commission, 

Beaufort. 

A.  D.  Park. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  450- 

461,  7  fig,  9  ref. 

Descriptors:  *South  Carolina,  'Groundwater  man- 
agement, 'Groundwater  movement,  'Aquifers, 
'Test  wells,  'Saline  water  intrusion,  'Saline-fresh- 
water interfaces,  'Encroachment,  Water  level  fluc- 
tuations. 

The  90  million  gallons  per  day  withdrawn  from  the 
Floridan  aquifer  at  Savannah,  Georgia  and  Hilton 
Head  Island,  South  Carolina  have  had  a  significant 
impact  on  water  levels  in  the  region.  As  a  result, 
saltwater  in  the  aquifer  beneath  Port  Royal  Sound 
is  moving  toward  Hilton  Head  Island.  In  1984,  the 
South  Carolina  Water  Resources  Commission  and 
U.S.  Geological  Survey  began  a  2.3  million  dollar 
project  to  determine  if  wells  at  Hilton  Head  Island 
might  be  threatened  by  saltwater  encroachment. 
The  project  objectives  included:  (1)  delineating  the 
saltwater-freshwater  interface  and  water  levels  be- 
neath Port  Royal  Sounds,  (2)  constructing  a  re- 
gional monitoring  network,  (3)  developing  ground- 
water flow  and  solute-transport  models,  and  (4) 
recommending  strategies  that  would  optimize  the 
use  of  the  resource  while  abating  saltwater  en- 
croachment. Nine  test  wells  were  drilled  into  the 
upper  Floridan  aquifer  beneath  Port  Royal  Sound. 
Data  from  the  test  wells  showed  that  saltwater  is 
present  in  the  aquifer  beneath  much  of  the  sound 
and  that  the  1,000  m/1  isochlor  at  the  base  of  the 
aquifer  lies  less  than  one-half  mile  north  of  Hilton 
Head  Island.  This  saltwater  is  moving  south-south- 
westward  under  a  gradient  of  0.5  to  0.8  ft/mi. 
Under  these  conditions,  the  rate  of  movement 
would  be  approximately  90  ft/year.  Test  wells 
have  been  completed  at  three  of  eight  sites  on 
Hilton  Head  Island  to  determine  porosity  differ- 
ences within  the  upper  Floridan  aquifer  and  to 
monitor  water  levels  and  chloride  concentrations. 
The  test  sites  also  include  wells  open  to  the  water- 
table  aquifer  (30-40  feet),  the  Hawthorn  Formation 
(80-110  feet),  and  the  lower  Floridan  aquifer  (600- 
900  feet).  These  additional  wells  will  provide  back- 
ground information  on  water  quality,  geology  of 
the  lower  Floridan  aquifer,  degree  of  interconnec- 
tion between  aquifers,  and  alternative  sources  of 
potable  and  irrigation  water.  (See  also  W88-11084) 
(Author's  abstract) 
W88-11113 


STATUS  OF  SALT  WATER  INTRUSION  IN 
SOUTH  FLORIDA, 

Montgomery  (James  M.)  Consulting  Engineers, 
Inc.,  Lake  Worth,  FL. 

P.  J.  Gleason,  C.  W.  Profilet,  and  P.  F.  Andersen. 
IN:    Proceedings    of   the    Focus    Conference    on 
Southeastern     Ground     Water     Issues.     National 
Water  Well  Association,  Dublin,  OH.  1986.  p  462- 
491,  19  fig,  10  ref. 

Descriptors:  'Florida,  'Groundwater  movement, 
'Aquifers,  'Wells,  'Saline  water  intrusion,  Water 
level  fluctuations,  Chlorides,  Monitoring,  Ground- 
water recharge,  Groundwater  management. 

The  status  of  saltwater  movement  within  the  South 
Florida  area  is  reviewed.  Areas  studied  include 
Hallandale,  Broward  County,  Pompano  Beach, 
Deerfield  Beach,  Dania,  Highland  Beach,  Dade 
County,  Marco  Island,  Naples,  and  Cape  Coral. 
The  conclusions  of  this  brief  survey  of  saltwater 
intrusion  problems  are  that:  (1)  saltwater  is  retreat- 
ing and  advancing  in  a  number  of  locations  in 
South  Florida,  (2)  five  Broward  County  utilities 
show  evidence  of  saltwater  intrusion,  (3)  move- 
ment is  slow  and  intrusion  is  sensitive  to  recharge. 


(4)  monitoring  of  both  chloride  concentrations  and 
water  levels  in  uncontaminated  wells  is  necessary 
around  wellfields  susceptible  to  saltwater  problems 
in  order  to  effectively  analyze  the  cause  of  the 
intrusion  effectively.  (See  also  W88-11084)  (Miller- 
PTT) 
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POTENTIAL  FOR  SALTWATER  INTRUSION 
INTO  THE  UPPER  FLORIDAN  AQUIFER, 
HERNANDO  COUNTY,  FLORIDA, 

Geological  Survey,  Austin,  TX. 

P.  D.  Ryder,  and  G.  L.  Mahon. 

IN:    Proceedings    of   the    Focus    Conference    on 
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Descriptors:  'Florida,  'Aquifer  systems,  'Model 
studies,  'Saline  water  intrusion,  'Test  wells, 
Pumping,  Water  level  fluctuations,  Water  quality, 
Chlorides,  Saline-freshwater  interface,  Ground- 
water management. 

There  is  potential  for  saltwater  intrusion  into  the 
coastal  Upper  Floridan  aquifer  because  of  expected 
large  increases  in  population  and  consequent  in- 
creases in  groundwater  withdrawals.  To  gain  a 
better  understanding  of  the  potential  for  saltwater 
intrusion,  a  test  well  was  drilled  to  a  depth  of  820 
ft  approximately  1  mile  from  the  coast  near  Ari- 
peka  in  Hernando  County.  Freshwater  was  present 
in  the  carbonate  rock  aquifer  to  a  depth  of  about 
500  ft,  a  mixture  of  freshwater  and  saltwater  oc- 
curred from  500  to  560  ft,  and  saltwater  occurred 
from  560  ft  to  the  base  of  the  aquifer  at  about  750 
ft.  Hydraulic  testing  indicated  the  existence  of  a 
very  permeable  zone  at  a  depth  of  450  -  500  ft  that 
has  a  transmissivity  of  about  56,000  sq  ft/day. 
Water  quality  data  show  the  freshwater-saltwater 
transition  zone  in  the  Aripeka  area  to  be  relatively 
thin  and  to  have  a  steep  slope  compared  to  nearby 
coastal  areas  to  the  north  and  south.  Digital 
models  were  used  to  simulate  the  steady  state  flow 
system  and  the  freshwater-saltwater  transition  zone 
near  Aripeka;  the  models  were  also  used  to  simu- 
late large  hypothetical  withdrawals  inland  from 
the  coast.  Simulation  results  show  that  coastal 
freshwater  supply  wells  could  experience  increases 
in  chloride  concentrations  as  a  result  of  increased 
groundwater  withdrawals,  depending  upon  the  dis- 
tance from  the  shoreline,  well  depth  and  pumping 
rate.  (See  also  W88-1 1084)  (Author's  abstract) 
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INDUCED  RECHARGING  AND  CONTAMINA- 
TION SUSCEPTIBILITY  OF  THE  FLORIDAN 
AQUIFER,  HILTON  HEAD  ISLAND,  SOUTH 
CAROLINA, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 

P.  A.  Stone,  T.  D.  Matthews,  R.  L.  Knox,  and  R. 
W.  Oldham. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  539- 
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Descriptors:  'South  Carolina,  'Groundwater  pol- 
lution, 'Groundwater  recharge,  'Aquifers,  'Aqui- 
tards,  'Pumping,  'Infiltration,  Wells,  Hydraulic 
gradient,  Path  of  pollutants. 

Recharging  characteristics  of  Hilton  Head  Island, 
South  Carolina,  were  studied  to  predict  better  the 
susceptibility  of  the  limestone  aquifer  to  contami- 
nation and  to  evaluate  the  probable  effects  of  cur- 
rent and  proposed  practices  of  water  supply  and 
waste  disposal.  It  is  concluded  that  the  hydraulic 
potential  for  groundwater  recharging  to  the  lime- 
stone aquifer  exists  throughout  Hilton  Head  Island. 
The  presence  of  highly  effective  aquitards  over 
parts  of  the  island,  including  parts  of  the  northern 
end,  appears  to  greatly  retard  the  downward 
movement  of  water.  Local  recharging  from  the 
surface  may  be  insignificant  in  some  fairly  large 
sections  of  the  island  but  this  initial  survey  specifi- 
cally investigated  sites  of  suspected  recharging. 
Radiocarbon  evidence  indicates  that  rapid  recharg- 
ing of  the  limestone  aquifer  is  occurring  in  a  rela- 
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lively  large  section  of  the  island  on  the  northern 
end  and  at  part  of  the  southern  tip  of  the  island. 
Other  areas  likely  exist.  At  least  one  site,  that  of  a 
municipal  water  supply  well,  appears  to  yield  sig- 
nificant amounts  of  young  groundwater.  Recharg- 
ing may  be  occurring  at  a  somewhat  slower  rate 
over  a  wider  area  of  the  northern  end  of  the  island 
than  that  presented  here.  The  potential  for  rapid 
contamination  of  this  sole-source  limestone  aquifer 
is  concluded  from  the  data.  (See  also  W88- 11084) 
(Miller-PTT) 
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POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  MAY  1985, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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FINITE-ELEMENT     SIMULATION      MODEL 

FOR     SATURATED-UNSATURATED      FLUID 

DENSITY-DEPENDENT  GROUNDWATER 

FLOW     WITH     ENERGY     TRANSPORT     OR 

CHEMICALLY-REACTIVE     SINGLE-SPECIES 

SOLUTE  TRANSPORT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 
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PROCEEDINGS  TO  THE  NWWA  FOCUS  CON- 
FERENCE ON  NORTHWESTERN  GROUND 
WATER  ISSUES. 

Portland,  Oregon.  May  5-7,  1987.  National  Water 
Well  Association,  Dublin,  OH.  1987.  719  p. 

Descriptors:  *Conferences,  'Groundwater, 
♦Groundwater  management,  'Regional  planning, 
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Groundwater  Movement,  Aquifer  testing,  Reme- 
dies, Professional  societies. 

The  NWWA  FOCUS  Conference  on  Northwest- 
ern Ground  Water  Issues  was  held  in  Portland, 
Oregon,  May  5-7,  1987.  Government  officials,  con- 
sulting engineers,  hydrogeologists,  geologists,  re- 
searchers, industry  representatives  and  other  inter- 
ested persons  met  to  learn  and  exchange  insights 
regarding  ground  water  issues  of  the  Northwest.  A 
number  of  regional  ground  water  experts  submit- 
ted papers  covering  the  following  topics:  North- 
western ground  water  management,  glacial  geolo- 
gy and  ground  water,  basalt  and  its  impact  on 
ground  water  resources,  investigative  techniques  in 
the  saturated  and  unsaturated  zones,  ground  water 
monitoring/pollution,  and  remedial  actions  and  aq- 
uifer restoration.  These  proceedings  are  a  compila- 
tion of  papers  presented  by  the  symposium  speak- 
ers. (See  W88-11122  thru  W88-11157)  (Author's 
abstract) 
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AQUIFER     PROTECTION-ONE     WASHING- 
TON CITY'S  EXPERIENCE, 

CH2M/Hill,  Bellevue,  WA. 

For   primary   bibliographic   entry   see   Field    5G. 
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USING  THE  STATISTICAL  ANALYSIS 
SYSTEM  FOR  GROUND  WATER  DATA  ANAL- 
YSIS, 

Army  Engineer  District,  Portland,  OR. 
J.  D.  Graham 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
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Descriptors:  'Statistics,  'Statistical  analysis,  'Data 
processing,  'Groundwater  data,  'Graphical  analy- 
sis, 'Computer  programs.  Computers,  Projections, 
Data   interpretation,    Water   quality.    Forecasting. 

During  the  past  20  years  there  has  been  a  marked 
increase  in  the  complexity  and  quantity  of  ground 


water  data  which  has  been  collected  by  numerous 
people  and  organizations  for  a  myriad  of  uses.  As  a 
result,  ground  water  data  can  be  found  on  a  variety 
of  computer  storage  devices,  such  as  tapes,  disks, 
and  floppies.  A  variety  of  techniques,  including 
analytical  and  statistical,  is  necessary  to  analyze 
this  data.  The  analysis  of  ground  water  quality 
data,  in  particular,  is  challenging  because  the  con- 
centration and  movement  of  chemical  constituents 
in  ground  water  may  vary  both  spatially  and  tem- 
porally. As  a  result,  to  be  useful  for  ground  water 
analysis,  computer  software  must  be  powerful, 
flexible,  and  capable  of  producing  high  quality 
graphics.  The  Statistical  Analysis  System  (SAS) 
has  been  chosen  by  the  North  Pacific  Division, 
Corps  of  Engineers,  for  ground  water,  water  qual- 
ity, and  other  analysis.  Special  features  of  the 
software,  including  the  capabilities  for  reading  and 
writing  complex  data  formats,  a  complete  statisti- 
cal package,  and  powerful  graphics  systems  that 
include  three  dimensional  contouring,  combine  to 
make  the  SAS  a  near  ideal  tool  for  ground  water 
quality  analysis.  Additionally,  the  time  series  capa- 
bility of  the  software  is  useful  for  forecasting  statis- 
tical trends.  (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11125 


DEWATERING  AND  WATER  SUPPLY  CON- 
SIDERATIONS: NEW  BONNEVILLE  NAVIGA- 
TION LOCK, 

Sweet,  Edwards  and  Associates,  Inc.,  Redmond, 
WA. 

S.  R.  Sagstad,  S.  Farooqui,  and  D.  Scofield. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  73-96.  7  fig,  3  tab,  1 1  ref. 

Descriptors:  'Groundwater  depletion,  *Bonneville 
navigation  lock,  *Water  supply,  *Navigation 
canals,  'Locks,  *Groundwater  management, 
•Canal  construction,  Fish  hatcheries,  Drawdown, 
Groundwater  movement. 

This  paper  describes  a  ground  water  study  for  the 
U.S.  Army  Corps  of  Engineers  in  a  deep  alluvial 
aquifer  at  the  Bonneville  Navigation  Lock  Project. 
Construction  dewatering  of  up  to  60,000  gpm  and 
ground  water  control  of  70  ft  of  drawdown  will 
impact  a  well  field  supplying  over  17,000  gpm  to 
an  anadromous  fish  hatchery.  Close  coordination 
with  the  fish  hatchery  during  the  2-3  year  con- 
struction period  will  be  necessary  to  maintain  an 
uninterrupted  high  quality  water  supply  to  the  fish 
hatchery.  Geologic  studies  and  aquifer  tests  were 
conducted  to  characterize  the  underlying  geologic 
formations.  Results  indicate  the  deep  alluvial  aqui- 
fer is  highly  transmissive  and  regionally  extensive, 
however  direct  hydraulic  connection  to  the  adja- 
cent Columbia  River  is  uncertain.  Inducement  of 
river  recharge  because  of  aquifer  overdrafting 
could  cause  ground  water  temperatures  to  increase 
on  both  a  short  and  long  term  basis.  A  better 
understanding  of  surface  and  ground  water  interre- 
lationships in  the  vicinity  of  Bonneville  Dam  is 
needed.  Alternative  ground  water  supply  sources 
were  evaluated  for  replacement  of  the  fish  hatch- 
ery well  field.  The  preferred  system  includes  relo- 
cation and  construction  of  deep  wells  completed  in 
the  deep  alluvial  aquifer.  The  impact  of  removal  of 
80  ft  of  overburden  for  construction  of  the  down- 
stream approach  channel,  may  cause  changes  in 
ground  water  quality.  Construction  activities  will 
be  monitored  and  controlled  to  minimize  aquifer 
contamination.  (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11126 


PROBLEMS  IN  THE  INTERPRETATION  OF 
SLUG  TEST  DATA  FROM  FINE-GRAINED 
GLACIAL  TILLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-11127 


GROUND  WATER  FLOW  AND  CONTAMI- 
NANT TRANSPORT  ANALYSIS  IN  GLACIAL- 
LY DEPOSITED  FINE-GRAINED  SOILS:  A 
CASE  STUDY, 


Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-U128 


SOUTHEASTERN  ALASKA  HATCHERY  IN- 
NOVATIVE GROUND  WATER  SYSTEM, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
H.  R.  Sweet,  and  B.  Bachen. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  165-178.  8  fig,  1  tab,  2  ref. 

Descriptors:  'Alaska,  'Fish  hatcheries,  'Ground- 
water potential,  'Water  supply  development, 
•Horizontal  wells,  *Transmissivity,  Groundwater 
recharge,  Low  flow,  Salmon. 

The  Medvejie  Hatchery  produces  about  500,000 
chum,  60,000  coho,  and  7,500  chinook  adult 
salmon  per  year.  The  Sitka  area's  more  than  100 
inches  of  annual  rainfall  cannot  guarantee  adequate 
surface  water  supplies  to  the  fish  hatchery  during 
Southeastern  Alaska's  'drought'  periods.  Low  flow 
occurs  during  mid-winter  freezing  and  late 
summer.  A  horizontal  collector  was  designed  and 
installed  in  a  glacial  valley's  shallow  alluvium. 
Testing  of  the  collector  demonstrated  a  transmissi- 
vity  of  about  200,000  sq  ft/day  (1-2  million  gal/ 
day/ft)  in  the  20  feet  thick  gravel  aquifer.  Data 
from  the  aquifer  test,  coupled  to  basin  recharge 
and  runoff  models,  showed  20  to  30  cubic  feet  per 
second  of  ground  water  to  be  available  during  low 
flow  periods.  Aquifer  performance  and  collector 
efficiency  testing  support  a  potential  sustained 
pumping  capacity  of  6.5  million  gallons  per  day  or 
10  cubic  feet  per  second.  This  water  supply  in- 
crease at  the  hatchery  allows  expansion  of  the 
hatchery  from  7,500  to  36,000  Chinook  adults  per 
year,  with  a  current  value  increase  from  $300,000 
to  $1.4  million  per  year.  (See  also  W88-11121) 
(Author's  abstract) 
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SWIFT  CURRENT  VALLEY:  A  GLACIALLY 
DISRUPTED  BURIED-VALLEY  AQUIFER 
SYSTEM, 

Hardy  BBT  Ltd.,  Calgary  (Alberta). 
A.  Slawinski,  and  P.  Glen. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  179-201.  43  ref. 

Descriptors:  'Saskatchewan,  'Buried  rivers,  'Aq- 
uifer characteristics,  'Geohydrology,  'Glacial 
soils,  Glacial  drift,  Well  data,  Well  logs,  Hydrolog- 
ic  maps,  Reviews,  Swift  Current  Valley,  Canada, 
Geological  surveys,  Aquifer  systems,  Literature 
review. 

The  Swift  Current  buried  valley  extends  between 
longitudes  108  degrees  and  104  degrees  west  and 
latitudes  50  degrees  and  51  degrees  north,  in  south- 
western Saskatchewan.  The  valley  represents  a 
considerable  potential  for  ground  water  develop- 
ment and  use.  The  Empress  group  forms  an  aquifer 
extending  possibly  over  some  580  sq  miles  (1500  sq 
km).  Intertill  aquifers  may  be  almost  as  extensive. 
The  present  study,  undertaken  on  behalf  of  the 
Saskatchewan  Water  Corporation,  involved  a 
review  of  all  existing  hydrogeological  information 
pertaining  to  the  Swift  Current  Valley  including 
published  reports,  maps,  papers,  unpublished  re- 
ports, water  well  logs,  geophysical  well  logs,  hy- 
drochemical  data  and  ground  water  production 
records.  The  purpose  of  the  study  was  to  provide  a 
better  understanding  of  the  regional  hydrogeology 
of  the  Swift  Current  Valley  in  order  to  evaluate 
development  potential  and  allow  for  improved 
management  of  the  available  ground  water  re- 
sources. The  current  usage  has  been  evaluated  at 
8.68  x  10  to  the  8th  power  USG  per  year 
(3,300,000  cu  m/yr).  The  amount  of  water  which 
might  be  withdrawn  from  the  aquifer  system  with- 
out adverse  effect  on  storage  is  calculated  to  be 
one  order  of  magnitude  greater  than  the  present 
usage.  Efficient  and  cost  effective  methods  of 
water  quality  improvement  may  presently  offer  the 
greatest  challenge  for  larger  domestic  and  munici- 
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pal  use  of  ground  water  from  the  Swift  Current 
Valley.  (See  also  W88-11121)  (Author's  abstract) 
W88-11131 


HYDROGEOLOGY  OF  THE  SOUTHSIDE  AQ- 
UIFER, SAGLE,  IDAHO, 

Idaho  Div.  of  Environment,  Pocatello. 
J.  S.  De  Smet. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  203-233.  4  fig,  1 1  ref,  4  append. 

Descriptors:  'Geohydrology,  *Aquifer  character- 
istics, 'Idaho,  *Glacial  soils,  'Geomorphology, 
'Groundwater  movement,  Water  table  profiles, 
Well  logs,  Reviews,  Valleys,  Southside  aquifer, 
Data  interpretation. 

This  report  presents  data  relating  to  the  hydrogeo- 
logic  characteristics  of  a  little  known  glacial  aqui- 
fer in  northern  Idaho.  The  Southside  Aquifer  is  a 
small  aquifer  that  is  the  sole  source  of  water  for 
approximately  2000  people.  Well  logs  and  geomor- 
phic  features  are  used  to  interpret  geologic  origin 
and  infer  hydrogeologic  characteristics  of  aquifer 
media.  Static  water  levels  and  well  head  elevations 
at  selected  locations  are  used  to  create  profiles  to 
determine  direction  of  ground  water  flow.  Depth 
to  ground  averages  51  feet  in  the  aquifer.  Even 
shallower  depths  occur  in  perched  water  tables 
and  in  topographic  valleys.  These  valleys  are  also 
the  major  transportation  routes  in  the  area  making 
the  area  very  vulnerable  to  contamination.  The 
cumulative  effects  of  rural  residential  development 
may  also  have  an  adverse  effect  in  the  future  and 
should  be  considered  in  planning.  (See  also  W88- 
11121)  (VerNooy-PTT) 
W88-11132 


IMPACT  UPON  PRESSURE  HEAD  WHEN 
WELLS  PENETRATE  MULTIPLE  BASALT 
AQUIFERS  NEAR  MOSIER,  OREGON, 

Oregon  State  Water  Resources  Dept.,  Salem. 
Ground  Water  Div. 
K.  E.  Lite,  and  G.  H.  Grondin. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  267-271.  2  ref. 

Descriptors:  'Pressure  head,  'Fully  penetrating 
wells,  'Aquifer  characteristics,  'Wells,  'Ground- 
water depletion,  Geologic  fractures,  Overdraft, 
Oregon,  Basalt,  Well  regulations. 

High  pressure  conditions  exist  within  three  basalt 
aquifers  in  the  Mosier  Syncline  south  of  Mosier, 
Oregon.  The  high  pressure  results  form  the  im- 
poundment of  ground  water  by  two  faults.  The 
aquifers  occur  within  weathered  vesicular  zones 
and  locally  in  fractures  and  interflow  sediments 
within  three  members  of  the  Columbia  River 
Basalt  Group.  The  piezometric  surface  elevation 
appears  higher  for  the  middle  basalt  aquifer  than 
for  the  upper  and  lower  basalt  aquifers.  Wells 
interconnecting  the  middle  basalt  aquifer  to  the 
upper  and  lower  basalt  aquifers  allow  water  to 
drain  from  the  middle  aquifer  to  the  other  aquifers. 
An  apparent  overdraft  of  the  upper  aquifer  prob- 
ably exacerbates  this  situation.  The  pressure  head 
in  the  middle  aquifer  is  declining  as  a  result.  In 
addition,  the  pressure  head  relative  to  the  middle 
aquifer  in  interconnecting  wells  is  lower  than  for 
wells  isolating  the  middle  aquifer.  The  draining 
water  causes  the  reduced  pressure  head,  and  it 
apparently  makes  the  wells  less  productive.  De- 
signing wells  to  isolate  the  middle  aquifer  would 
prevent  the  wasteful  loss  of  water  from  that  re- 
source, and  it  may  increase  the  productivity  of 
those  wells.  Better  identification  and  characteriza- 
tion of  aquifers  statewide  combined  with  enforce- 
ment of  stringent  well  construction  standards 
would  protect  and  ensure  better  use  of  Oregon's 
ground  water  resource.  (See  also  W88-11121)  (Au- 
thor's abstract) 
W88-11134 


GEOLOGIC  AND  HYDROGEOLOGIC  CHAR- 
ACTERIZATION OF  A  HAZARDOUS  WASTE 
DISPOSAL  SITE,  ARLINGTON,  OREGON, 


Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11135 


APPLICATION  OF  REMOTE  DATA  ACQUISI- 
TION SYSTEMS  IN  ASSESSING  GROUND 
WATER  FLOW  DIRECTIONS, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  7B. 
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PERCHED  WATER  IDENTIFICATION  WITH 
RADIATION  LOGS, 

Washington  State  Univ.,  Pullman. 
E.  P.  Poeter. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  313-327.  8  fig,  7  ref. 

Descriptors:  'Radioactive  well  logging,  'Neutron- 
epithermal  neutron  logs,  'Gamma-gamma  logs, 
•Piezometers,  'Perched  water,  'Perched  water 
table,  Gamma  radiation,  Logging,  Geophysics, 
Water  level  fluctuations,  Environmental  effects, 
Waste  dumps. 

The  presence,  nature,  and  extent  of  perched  zones 
are  frequently  important  during  investigation  of 
potential  waste  disposal  sites  and  contaminated 
sites.  Often  such  zones  are  overlooked  and  cased 
off  during  drilling  and  completion  of  monitor 
wells.  Typically  large  differences  in  water  levels 
over  short  distances  are  the  first  indicator  that 
perched  conditions  may  exist  at  a  site.  Installation 
of  piezometers  can  provide  conclusive  evidence  of 
the  presence,  nature  and  extent  of  perched  zones, 
but  such  activity  is  costly  and  time  consuming. 
Combined  interpretation  of  the  gamma-gamma 
(GG)  and  neutron-epithermal  neutron  (NN)  geo- 
physical logs  can  assist  in  evaluating  perched  con- 
ditions and  guide  placement  of  additional  piezo- 
meters in  an  effective  and  efficient  manner.  Subse- 
quently, logs  from  the  shallow  portion  of  existing 
wells  that  are  completed  in  deeper  zones  can  be 
used  to  interpolate  and  extrapolate  knowledge  of 
perched  conditions.  Perched  zones  are  often  indi- 
cated on  logs  by  an  inverse  response  of  the  GG 
and  NN  logs  underlain  by  a  direct  response  of  the 
same  logs.  Because  interpretation  of  geophysical 
logs  is  non-unique,  they  cannot  provide  conclusive 
evidence  as  to  whether  a  particular  zone  is  saturat- 
ed or  unsaturated.  Limitations  on  conditions  that 
will  result  in  a  false  response  can  be  determined. 
When  logs  are  used  in  conjunction  with  hydrolog- 
ic  and  geologic  information  they  are  a  valuable 
tool  for  investigating  zones  of  perched  ground 
water.  (See  also  W88-11121)  (Author's  abstract) 
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PREDICTING  PLUME  CHARACTERISTICS 
FROM  PUMPING  WELL  CONCENTRATIONS 
USING  A  ONE-DIMENSIONAL  ANALYTICAL 
SOLUTION, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 
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CONTAMINANT  EVALUATION  OF  THE 
DUWAMISH  RIVER  VALLEY,  SEATTLE, 
WASHINGTON, 

Converse  Consultants,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
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MONITORING  SURFACE  SOIL  GAS  FOR  DE- 
LINEATING GROUND  WATER  CONTAMINA- 
TION BY  PETROLEUM, 

Idaho  Div.  of  Environment,  Boise. 

For  primary  bibliographic  entry  see  Field  5A. 
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MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART  I. 
CONCEPTUALIZATIONS, 

Oregon  Graduate  Center,  Beaverton. 

For  primary  bibliographic  entry  see  Field  7B. 
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MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART 
II.  CASE  HISTORIES, 

Oregon  Graduate  Center,  Beaverton. 

For  primary  bibliographic  entry  see  Field  7B. 
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RECENT  ADVANCES  IN  THE  DETERMINA- 
TION OF  VOLATILE  ORGANIC  COMPOUNDS 
IN  GROUND  WATER, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11146 


GROUNDWATER  POLLUTION  POTENTIAL 
OF  AIR  FORCE  INSTALLATIONS  ON  GLA- 
CIAL, ALLUVIAL,  AND  BASALT  DEPOSITS 
OF  THE  NORTHWEST  --  WASHINGTON, 
OREGON,  AND  IDAHO, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
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GROUND  WATER  INVESTIGATION  AND 
DATA  COMPILATION  FOR  GAS  WORKS 
PARK,  SEATTLE,  WASHINGTON, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 
W.  G.  Hansen,  and  K.  E.  Schmierer. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  591-606.  8  fig,  4  ref. 

Descriptors:  'Groundwater  pollution,  'Coal  gasifi- 
cation, 'Hydrologic  data  collections,  'Pollutant 
identification,  'Data  collections,  'Seattle,  'Wash- 
ington, Stratigraphy,  Monitoring  wells,  Soil  tests, 
Water  pollution  sources,  Data  processing. 

Gas  Works  Park  is  a  20-ac  (8.1 -ha)  site  located  on 
Lake  Union,  north  of  Seattle's  downtown  area. 
Prior  to  1956,  the  site  was  a  coal  and  oil  gasifica- 
tion ('town  gas')  facility  for  the  Seattle  area  and 
was  subsequently  inactive.  From  1973  to  1978,  the 
site  was  developed  as  a  city  park,  with  selective 
preservation  of  historical  gas  works  equipment. 
During  1983  and  1984,  concerns  arose  regarding 
industrial  residues  still  present  in  the  subsurface 
soils  that  were  generated  by  the  plant's  operation. 
The  concerns  prompted  a  series  of  surface  and 
subsurface  soil  sampling  efforts  by  the  U.S.  EPA, 
the  University  of  Washington,  and  Tetra  Tech  (on 
behalf  of  Seattle's  Dept.  of  Parks  and  Recreation). 
Fifteen  ground  water  monitoring  wells  (and  one 
offsite  well)  were  installed  throughout  the  park  to 
determine  whether  these  residues  are  impacting 
ground  water  and  nearby  Lake  Union.  Water  sam- 
ples from  these  wells  were  analyzed  for  polynu- 
clear  aromatic  hydrocarbons  (PAH)  and  other  or- 
ganic contaminants  and  metals.  The  objectives  of 
the  ongoing  investigation  are  to  characterize  the 
natural  and  anthropogenic  stratigraphy  of  the  site 
and  to  determine  potential  impacts  on  the  sediment 
and  water  quality  of  Lake  Union.  An  important 
investigative  tool  is  a  computerized  database, 
which  has  been  compiled  from  all  the  results  of 
previous  and  ongoing  investigations.  This  database 
enables  the  user  to  specify  an  area  and  vertical 
cross  section  in  the  park  and  obtain  summaries  of 
all  chemical  analyses,  soil  observations,  bore-hole 
logs,  and  existing  or  previous  gas  plant  structures 
in  the  specified  area.  Investigation  results  will 
enable  the  city  to  determine  an  appropriate  course 
of  action  for  the  park.  (See  also  W88-11121)  (Au- 
thor's abstract) 
W88-11151 


RURAL  LANDFILL  SITE  CHARACTERIZA- 
TION, PUBLIC  HEALTH  ASSESSMENT  AND 
REMEDIAL  ACTION,  KING  COUNTY,  WASH- 
INGTON, 

Sweet,  Edwards  and  Associates,  Inc.,  Redmond, 
WA. 
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For  primary  bibliographic  entry  see  Field  5E. 
W88-11152 


UNIQUE  CLEANUP  SOLUTION  TO  POLYCY- 
CLIC  AROMATIC  HYDROCARBON  CON- 
TAMINATION FROM  A  19TH  CENTURY 
COAL  GASIFICATION  PLANT, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11154 


SMALL  SCALE  RECOVERY  OF  HYDROCAR- 
BONS IN  GROUND  WATER.  A  CASE  STUDY, 

Smith  (Roger  N.)  Associates,  Inc.,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11155 


REMEDIATION  AT  A  MAJOR  SUPERFUND 
SITE,  WESTERN  PROCESSING,  KENT,  WASH- 
INGTON, 

HDR  Infrastructure,  Inc.,  Seattle,  WA. 

For   primary   bibliographic   entry   see   Field    5G. 
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PROCEEDINGS  OF  THE  ASSOCIATION  OF 
GROUND  WATER  SCIENTISTS  AND  ENGI- 
NEERS SOUTHERN  REGIONAL  GROUND 
WATER  CONFERENCE. 

San  Antonio,  Texas.  September  18-19,  1985.  Na- 
tional Water  Well  Association,  Worthington,  OH. 
1986.  442  p. 

Descriptors:  'Groundwater  pollution,  ♦Contami- 
nation, 'Monitoring  wells,  'Injection  wells,  'Un- 
derground storage,  'Storage  tanks,  'Groundwater 
recharge,  'Groundwater  movement. 

The  Association  of  Ground  Water  Scientists  and 
Engineers  Southern  Regional  Ground  Water  Con- 
ference covered  several  topics,  including  ground- 
water and  contamination  flow  through  fractured 
rock,  groundwater  contamination  investigations 
and  remediation,  monitoring  well  construction, 
subsurface  injection  wells,  leaking  underground 
storage  tanks,  artificial  groundwater  recharge  and 
the  application  of  groundwater  models.  Govern- 
ment officials,  consulting  geologists,  engineers  and 
researchers,  industry  representatives  and  other  in- 
terested persons  met  to  learn  and  discuss  state-of- 
the-art  techniques  employed  in  groundwater  stud- 
ies. The  conference  provided  a  forum  for  all  who 
attended  to  communicate  and  share  their  experi- 
ences in  the  subject  areas  discussed.  These  pro- 
ceedings are  a  compilation  of  papers  presented  by 
the  speakers.  (See  W88-11183  thru  W88-11212) 
(Author's  abstract) 
W88-1U82 


INFLUENCE  OF  BARRIER  FAULTS  ON 
GROUND  WATER  FLOW  IN  THE  EDWARDS 
AQUIFER,  SAN  ANTONIO  REGION,  TEXAS, 

Geological  Survey,  San  Antonio,  TX. 

R   W.  Maclay,  L.  F.  Land,  and  D.  G.  Woodward. 

IN:    Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  1-13,  6  fig, 

Href. 

Descriptors:  'Geologic  fractures,  'Edwards  Aqui- 
fer, 'Texas,  'Groundwater  barriers,  'Groundwat- 
er movement,  Flow  pattern,  Stratigraphy,  Mathe- 
matical models,  Geohydrology,  Springs,  Aquifers. 

The  groundwater  flow  pattern  of  the  Edwards 
aquifer  in  the  San  Antonio  region  is  controlled 
primarily  by  the  presence  and  continuity  of  perme- 
able strata  within  the  Edwards  aquifer  and  by 
faults  that  abruptly  disrupt  the  lateral  continuity  of 
these  permeable  strata.  Barrier  faults  commonly 
occur  in  the  Balcones  fault  zone  and  substantially 
affect  the  direction  of  groundwater  flow,  particu- 
larly in  northern  Medina  County  where  flow  is 
diverted  to  the  southwest.  Barrier  faults  also  func- 
tion as  impoundment  structures  within  the  uncon- 
fined  /ones  of  the  Edwards  aquifer.  Some  barrier 
faults  also  function  as  internal  structures  that  con- 
trol the  flow  toward  and  the  natural  discharge  of 


major  springs  in  the  eastern  part  of  the  San  Anto- 
nio region.  A  regional  mathematical  model  of  the 
Edwards  aquifer  has  been  constructed  to  show 
detailed  flow  vectors  that  conform  with  the  re- 
gional flow  pattern  as  interpreted  from  hydrologic 
and  geologic  data.  (See  also  W88-11182)  (Author's 
abstract) 
W88-11183 


DELINEATION  OF  SEPARATE  FLOW  RE- 
GIMES IN  THE  EDWARDS  AQUIFER:  A 
MEANS  OF  SUSTAINING  THE  SAN  MARCOS 
SPRINGS  DISCHARGE, 

Southwest  Texas  State  Univ.,  San  Marcos. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-11184 


HYDROCHEMISTRY  AS  A  MEANS  OF  DE- 
FINING FLOW  REGIMES  WITHIN  A  FRAC- 
TURED LIMESTONE  AQUIFER, 

Southwest  Texas  State  Univ.,  San  Marcos. 

D.  L.  Lunsford,  and  A.  E.  Ogden. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.   1986.  p  33-49,  13 

fig,  1  tab,  10  ref. 

Descriptors:  'Geochemistry,  'Sam  Marcos 
Springs,  'Texas,  'Edwards  Aquifer. 'Groundwater 
movement,  'Flow  pattern,  'Springs,  Chemical 
composition,  Limestone,  Water  chemistry, 
Aquifers,  Wells,  Chlorides,  Sulfates,  Groundwater 
recharge,  Water  quality,  Stratigraphy,  Seasonal 
variation. 

When  it  was  discovered  that  the  various  orifices  of 
the  San  Marcos  Springs  in  Texas  were  not  uniform 
in  chemical  composition  but  could  be  divided  into 
two  groups,  an  extensive  well  sampling  project 
was  undertaken  to  increase  understanding  a  flow 
regimes  in  the  Edwards  Aquifer  from  well  water 
chemistry.  Ten  wells  were  monitored  bimonthly 
for  one  year  to  detect  seasonal  and  recharge  affects 
on  chemistry  and  static  water  levels  around  San 
Marcos.  Chloride  and  sulfate  were  affected  the 
least.  Chemical  changes  were  affected  by  depth  to 
groundwater,  stratigraphic  position,  and  proximity 
to  the  Bad  Water  line.  The  maximum  static  water 
level  change  was  only  13  ft.  This  small  amount  of 
change  is  attributed  to  the  great  volume  of  inter- 
connected caverns  in  the  aquifer  and  the  close 
proximity  of  the  San  Marcos  Springs.  Water  qual- 
ity tests  during  well  pumping  showed  that  in  gen- 
eral, a  representative  sample  could  be  obtained 
after  one  well  volume  had  been  removed.  Ninety 
wells  were  sampled  during  a  3-wk  period  for  the 
purpose  of  producing  isocon  maps  and  3-D  fishnet 
diagrams  of  each  measured  parameter.  Chloride 
and  sulfate  were  the  most  useful  in  defining  flow 
pattern  because  they  had  the  least  seasonal  varia- 
bility. Anomalously  high  concentrations  of  chlo- 
ride and  sulfate  are  attributed  to  wells  that  inter- 
sect areas  of  slow  groundwater  circulation  contain- 
ing evaporitic  deposits.  Chloride  and  sulfate  iso- 
cons  demonstrate  that  the  concentrations  of  these 
two  ions  gradually  increase  from  the  Recharge 
Zone  to  the  San  Marcos  Springs  and  Bad  Water 
Line.  Groundwaters  in  fracture  systems  along 
which  Sink  and  Purgatory  creeks  have  formed 
cause  significant  dilution  of  the  ionic  constituents. 
It  is  believed  that  additional  recharge  dams  on  Sink 
and  Purgatory  creeks  and  the  Blanco  River  will 
add  substantial  recharge  to  the  Edwards  Aquifer 
and  the  San  Marcos  Springs.  (See  also  W88-11182) 
(Author's  abstract) 
W88-11185 


EFFECT  OF  RAINSTORM  EVENTS  ON 
SPRING  WATER  CHEMISTRY  IN  LIME- 
STONE TERRANE, 

Arkansas  Univ.,  Fayetteville.   Dept.  of  Geology. 
K.  F.  Steele,  R.  K.  Widmann,  D.  S.  Wickliff,  and 
D.  L.  Parr. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association.  Worthington,  OH.  1986.  p  50-66.  7 
fig,  4  tab,  10  ref. 


Descriptors:  'Groundwater  recharge,  'Surface- 
groundwater  relations,  'Karst  hydrology,  'Re- 
charge, 'Groundwater  movement,  'Rainfall  infil- 
tration, Aquifers,  Groundwater,  Chemical  compo- 
sition, Limestone,  Springs,  Rainstorms,  Flow  rates, 
Seasonal  variation,  Hydrogen  ion  composition, 
Calcium,  Strontium,  Alkalinity,  Nitrates,  Potassi- 
um, Ammonia,  Orthophosphates,  Chloride, 
Sodium,  Magnesium,  Silica,  Dissolved  solids,  Hy- 
drographs. 

A  hydrogeochemical  investigation  was  conducted 
in  the  Boone-St.  Joe  Aquifer  in  Northwest  Arkan- 
sas to  determine  the  effect  of  rainstorm  events  on 
groundwater  chemistry  in  limestone  terrane. 
Springs  utilized  are  located  on  linears  (major  frac- 
tures) making  the  spring  water  susceptible  to  re- 
charge effects.  Samples  were  collected  before, 
during  and  after  significant  rainfall  events  (1  in). 
The  changes  in  ion  concentration  associated  with 
rain  events  is  about  equal  to  or  as  much  as  3  times 
that  associated  with  seasonal  variation  (determined 
by  samples  collected  at  least  5  days  after  major 
rain  events).  Some  parameters  (specific  conductivi- 
ty, pH,  total  alkalinity,  calcium  and  strontium) 
exhibit  decreasing  values  with  increasing  spring 
flow  rates  and  reach  minimum  values  at  the  peak 
of  the  storm  hydrograph.  These  trends  are  the 
result  of  dilution  by  the  low  total  dissolved  solids 
recharge  water.  The  changes  in  concentration  of 
the  other  ions  (potassium,  ammonia  and  orthophos- 
phate)  parallel  the  changes  in  spring  flow  and  are 
caused  by  the  recharge  water  flushing  these  ions 
from  surface  sources.  The  behavior  of  nitrate, 
chloride,  sodium,  magnesium  and  silica  depends  on 
their  availability.  They  may  exhibit  dilution  effects, 
flushing  effects  or  a  combination  of  these  effects 
depending  on  the  spring  and  conditions  of  the 
spring  recharge  basin  prior  to  the  rainstorm.  All 
springs  exhibited  the  same  general  pattern  for  dilu- 
tion and  flushing  effect  of  ions  despite  background 
flow  rate  differences  as  great  as  30  times.  (See  also 
W88-11182)  (Author's  abstract) 
W88-11186 


RECHARGING  RELATIONSHIPS  AND  CON- 
TAMINATION   SUSCEPTIBILITY    OF    FRAC- 
TURED CRYSTALLINE-ROCK  AQUIFERS  IN 
THE  PIEDMONT  AND  BLUE  RIDGE  PROV- 
INCES OF  SOUTH  CAROLINA, 
South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11187 


HYDROGEOLOGIC  EVALUATION  OF  A  SAN- 
ITARY LANDFILL  SITE  IN  KARST  TERRAIN 
OF  NORTHWEST  ARKANSAS, 

Ozark  Geological  Services,  Inc.,  Fayetteville,  AR. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11188 

HYDROGEOLOGIST  AND  DATA  ACQUISI- 
TION FOR  AQUIFER  MODELING:  QUO 
VADIS, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

J.  K.  Yu,  G.  R.  New,  and  R.  C.  Wooten. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National    Water   Well 

Association,  Worthington,  OH.  1986.  p  304-314,  1 

fig,  1  tab,  29  ref. 

Descriptors:  'Model  studies,  'Aquifer  testing, 
'Aquifers,  'Groundwater  movement,  'Flow  pat- 
tern, 'Computer  models,  Data  acquisition,  Geohy- 
drology, Stratigraphy,  Hydraulics,  Pump  wells, 
Observation  wells. 

Experience  gained  from  the  U.S.  Air  Force  Instal- 
lation Restoration  Program  (IRP)  indicates  that 
groundwater  computer  models  may  be  useful  tools 
for  resource  management.  The  prudent  computer 
modelers  have  developed  groundwater  models 
using  sophisticated  mathematical  algorithms  to 
simulate  aquifer  flow  patterns  and  solute  transport. 
However,  the  acquisition  of  the  model  input  pa- 
rameters rests  upon  the  shoulders  of  those  per- 
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forming  the  field  work.  The  hydrogeologist  must 
define  the  subsurface  stratigraphy  and  lithology 
and  their  associated  geohydraulic  parameters  such 
as  directional  transmissivities,  storativities  of 
pumping  and  injection,  boundary  and  initial  condi- 
tions, leakance  and  storativity  of  the  upper  or 
lower  confining  clay  beds,  etc.  It  is  evident  that 
the  standard  aquifer  test  for  water  supplies  (one 
pumping  well  and  one  observation  well)  is  not 
sufficient  for  acquiring  these  computer  input  pa- 
rameters. The  hydrogeologist  must  go  beyond  the 
standard  test,  and  devise  methods  for  obtaining  the 
above  parameters  to  utilize  existing  models  more 
fully.  An  aquifer  test  design  is  recommended  to 
bridge  the  gap  between  model  development  and 
application.  (See  also  W88-11182)  (Author's  ab- 
stract) 
W88- 11203 


PRELIMINARY  RESULTS  OF  A  STEADY- 
STATE  GROUND  WATER  FLOW  MODEL  OF 
THE  SOUTHEASTERN  COASTAL  PLAIN  RE- 
GIONAL AQUIFER  SYSTEM, 

Geological  Survey,  Atlanta,  GA. 

R.  A.  Barker. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.   National   Water   Well 

Association,  Worthington,  OH.  1986.  p  315-338,  13 

fig,  17  ref. 

Descriptors:  *Southeastern  Coastal  Plain,  *Model 
studies,  *Groundwater  movement,  *Aquifers, 
*Flow  pattern,  *Finite  difference  method,  Streams, 
Groundwater  recharge,  Hydraulic  budget. 

A  finite-difference  flow  model  was  developed  for 
the  Southeastern  Coastal  Plain  aquifer  system  that 
underlies  about  120,000  square  miles  in  parts  of 
Mississippi,  Alabama,  Georgia,  and  South  Caroli- 
na. In  addition  to  aiding  concurrent  efforts  to  map 
the  geology  of  the  study  area,  the  model  is  helping 
determine  the  regional  distribution  of  hydraulic 
head,  aquifer  and  confining  zone  properties,  and 
groundwater  flow.  Model  design  is  based  on  a 
geohydrologic  framework  that  distinguishes 
aquifers  from  confining  beds  in  accordance  with 
large-scale  objectives.  The  simulated  system  is 
comprised  of  four  regional  aquifer  units  and  three 
confining  units  whose  physical  boundaries  do  not 
everywhere  correspond  to  time-  or  rock-strati- 
graphic  counterparts.  The  model  provides  a 
steady-state  simulation  of  the  relatively  deep 
groundwater  flow  system  beneath  the  level  of 
small  streams  that  are  affected  by  groundwater 
discharge  from  relatively  shallow  aquifers  of  local 
scale.  Model  input  recharge  to  the  intermediate-to- 
regional  scale  flow  system  averages  about  1  inch/ 
year  and  the  simulated  base  flow  from  this  system 
to  major  streams  averages  about  3/4  inch/year. 
The  residual  between  the  model  input  recharge 
and  the  simulated  base  flow  averages  about  1/4 
inch/year.  This  residual  infiltrates  the  deep  aquifer 
system  and  eventually  discharges  as  diffuse 
upward  leakage.  A  water  budget  for  the  Southeast- 
ern Coastal  Plain  aquifer  system  is  given.  (See  also 
W88- 1 1 1 82)  (Author's  abstract) 
W88-11204 


STUDY  OF  GROUND  WATER  FROM  AN  AG- 
RICULTURAL AREA, 

Alabama  Univ.,  University. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11210 


CASE  STUDIES  IN  WATER  SUPPLY  DEVEL- 
OPMENT BY  GEOTHERMETRY  TECHNIQUE, 

K.  N.  Manesh. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  427-442,  2 
fig,  1  tab,  1 1  ref. 

Descriptors:  "Groundwater  prospecting,  *Geo- 
physics,  *GEOTHERMETRY  technique,  "Ther- 
mal conductivity,  "Hydrologic  data  collections, 
Groundwater  movement,  Aquifers,  Rock  aquifers. 

Geophysical  techniques  for  groundwater  prospect- 
ing go  as  far  back  as  the  peach  tree  branch  and 


ground  sniffing.  In  recent  years,  electrical  resistivi- 
ty and  seismic  investigations  have  been  commonly 
and  widely  used  for  delineating  water  bearing 
channels  in  glacial  till  and  in  erosional  channels  in 
rock  systems.  A  lesser  known  method  of  investiga- 
tion, which  utilizes  the  thermal  gradient  dissipation 
through  the  soil,  can  also  be  used  for  prospecting 
for  groundwater.  This  method  has  been  named 
GEOTHERMETRY  by  Layne-Western  Compa- 
ny. The  technical  and  mathematical  development 
of  the  methodology  are  discussed  and  the  results  of 
case  studies  conducted  both  in  glacial  (Sabetha, 
Nebraska)  and  in  deep  carbonated  rock  systems 
(Corinth,  Mississippi)  are  presented.  Construction 
of  the  GEOTHERMETRY  holes  consisted  of 
placement  of  1-2  in.  PVC  pipe  up  to  depths  of  50  ft 
below  ground  level.  In  Sabetha,  27  temperature 
monitoring  stations  were  constructed  while  at  Cor- 
inth a  total  of  88  stations  was  required.  Homogene- 
ity of  the  overburden  below  the  critical  depth 
determines  the  success  or  ineffectiveness  of 
GEOTHERMETRY.  Absolute  temperature  meas- 
urements are  not  indicative  of  any  particular  aqifer 
property  but  the  relative  measurements  can  qualify 
the  relationship  that  may  exist  between  different 
formations  and  velocities.  (See  also  W88-11182) 
(Author's  abstract) 
W88-11212 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER:  PREVENTION,  DETEC- 
TION AND  RESTORATION. 
National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11213 


SOME  EUROPEAN  PERSPECTIVES  ON  PRE- 
VENTION OF  LEAKS  FROM  UNDERGROUND 
PETROLEUM  STORAGE  SYSTEMS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-11215 


MIGRATION    OF    CHLORINATED    HYDRO- 
CARBONS IN  GROUNDWATER, 

City  Coll.,  New  York.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11216 


DEVELOPMENT  AND  VALIDATION  OF  THE 
UNDERGROUND  LEAK  TRANSPORT  ASSESS- 
MENT MODEL  (ULTRA), 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11217 


BIOLOGICAL  FATE  OF  HYDROCARBONS  AT 
AN  AVIATION  GASOLINE  SPILL  SITE, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11218 


FACILITATED  TRANSPORT  OF  NAPHTHA- 
LENE AND  PHENANTHRENE  IN  A  SANDY 
SOIL  COLUMN  WITH  DISSOLVED  ORGANIC 
MATTER  -  MACROMOLECULES  AND  MICEL- 
LAS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11219 


DATA  ANALYSES  AND  COMPUTER  MODEL- 
ING OF  THE  BENZENE  PLUME  IN  AN  AQUI- 
FER BENEATH  A  GAS  PLANT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11223 


MODELING  MULTIPHASE  CONTAMINANT 
TRANSPORT  IN  GROUND  WATER  AND 
VADOSE  ZONES, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-11225 


MTBE    AS    A   GROUND    WATER    CONTAMI- 
NANT, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11227 


IRON  DISSOLUTION  RESULTING  FROM  PE- 
TROLEUM-PRODUCT CONTAMINATION  IN 
SOIL  AND  GROUND  WATER.  1.  THERMODY- 
NAMIC CONSIDERATIONS, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-11229 


STATISTICAL  REVIEW  OF  GROUND  WATER 
DATA  FROM  WASTE  DISPOSAL  SITES, 

Browing-Ferris  Industries,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11232 


ROLE  OF  GEOLOGIC  CHARACTERIZATION 
IN  DETERMINING  MIGRATION  OF  HYDRO- 
CARBON SPILLS:  A  CASE  STUDY, 

EMCON  Associates,  San  Jose,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11234 


EVALUATION  OF  A  PASSIVE  SAMPLING 
SOIL-GAS  SURVEY  TECHNIQUE  FOR  DE- 
TECTING VOLATILE  ORGANIC  COM- 
POUNDS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11237 


AQUIFER  RESTORATION:  COMPREHEN- 
SIVE ADDRESS  TO  ORGANIC  CHEMICAL 
CONTAMINATION, 

For  primary  bibliographic  entry  see  Field  5G. 
W88- 11242 


UNDERGROUND  FUEL  CONTAMINATION, 
INVESTIGATION,  AND  REMEDIATION:  A 
RISK  ASSESSMENT  APPROACH  TO  HOW 
CLEAN  IS  CLEAN, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11243 


'REALISTIC  COST  ESTIMATES  FOR  ALTER- 
NATIVE REMEDIAL  ACTIONS  OF  CONTAMI- 
NATED, UNSATURATED  SOILS  AND  UNDER- 
LYING AQUIFERS, 

Canonie     Environmental     Services     Corp.,     San 

Mateo,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-11244 


CONSIDERATIONS  FOR  OPTIMIZATION  OF 
ABATEMENT  SYSTEM  DESIGN, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  6A. 
W88-11245 


EVAPORATION  OF  BENZENE,  TOLUENE, 
AND  O-XYLENE  FROM  CONTAMINATED 
GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

For   primarv   bibliographic   entry   see   Field    5D. 

W88-11246 


SWAPS,  AN  AUTOMATED  LIQUID  HYDRO- 
CARBON RECOVERY  SYSTEM, 
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Amoco  Corp.,  Tulsa,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11247 


REMEDIATION  OF  GASOLINE-CONTAMI- 
NATED GROUND  WATERS:  A  CONTROLLED 
FIELD  EXPERIMENT, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11248 


TREATMENT  OF  CONTAMINATED  GROUND 
WATER  WITH  MEMBRANE  SEPARATION 
TECHNOLOGIES, 

C3  International,  Minneapolis,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 11249 


HYDROGEOLOGIC  ASSESSMENT,  DELINEA- 
TION, AND  REMEDIATION  OF  A  SHALLOW 
GROUND  WATER  CONTAMINATED  ZONE, 

CIBA-GEIGY  Corp.,  St.  Gabriel,  LA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-U250 


ON-SITE  RESTORATION  TECHNIQUE  FOR 
THE  REMEDIATION  OF  SOILS  CONTAINING 
HYDROCARBON  CONSTITUENTS, 

Canonie   Environmental    Services   Corp.,    Porter, 

IN. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11251 


TREATMENT  AND  REMOVAL  OF  DIS- 
SOLVED ORGANICS  AND  INORGANICS  IN  A 
CONTAMINATED  GROUND  WATER  -  A  CASE 
STUDY, 

Stover  and  Associates,  Stillwater,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11253 


VACUUM  ENHANCED  HYDROCARBON  RE- 
COVERY: A  CASE  STUDY, 

Engineering  Enterprises,  Inc.,  Norman,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11254 


OCCURRENCE  AND  RECOVERY  OF  A 
DNAPI.  IN  A  LOW  YIELDING  BEDROCK  AQ- 
UIFER, 

Environmental  Resources  Management,  Inc.,  West 

Chester,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11255 


DESIGN  AND  IMPLEMENTATION  OF  A 
GROUND  WATER  REMEDIATION  PROGRAM 
AT  LOUISIANA'S  PRIORITY  SUPERFUND 
SITE, 

IT  Corp.,  Baton  Rouge,  LA. 
J.  B.  Cange,  D.  C.  Saxton,  and  S.  M.  Cange. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  737-754,  8  fig,  1  tab,  4  ref. 

Descriptors:  'Groundwater  pollution,  'Cleanup 
operations,  'Waste  recovery,  'Water  pollution 
treatment,  'Remedies,  Volatility,  Aromatic  hydro- 
carbons. Louisiana,  Interceptor  trenches,  Dewater- 
ing. 

A  ground  water  recovery  and  hydraulic  control 
system  is  described  that  incorporates  both  active 
and  active/passive  recovery  methods,  for  the 
Phase  IV  Remedial  Action  stage  of  the  Old  Inger 
Waste  Oil  Refinery  in  Darrow,  LA.  Groundwater 
contamination  at  the  site  included  a  number  of 
volatile  organic  and  polynuclear  aromatic  com- 
pounds. Components  of  the  recovery  system  in- 
clude shallow  (20-ft)  recovery  wells  for  the  active 
withdrawal    of  contaminated    ground    water   and 


non-aqueous  phase  liquids  (NAPLs)  from  a  semi- 
confined  silt  aquifer.  Active/passive  recovery  will 
be  accomplished  via  excavation  dewatering  and  a 
500-foot  long  interceptor  trench  (French  drain). 
Recovered  liquids  will  be  transferred  to  the  on-site 
wastewater  treatment  unit.  In  addition  to  contami- 
nant withdrawal,  these  components  will  exert  con- 
siderable influence  on  the  potentiometric  surface  of 
the  site's  shallow  aquifer,  enhancing  containment 
of  the  contaminant  plume  within  the  general 
boundaries  of  the  site.  (See  also  W88-11213)  (Au- 
thor's abstract) 
W88-11256 


ADVANCED  STAGES  OF  A  HYDROCARBON 

RECOVERY/CLOSED  LOOP  HYDROCARBON 

FLUSHING     SYSTEM     SUCCESSFUL     IN     A 

HIGHLY  PERMEABLE  GLACIAL  OUTWASH 

IN  APPLE  VALLEY,  MINNESOTA, 

Leggette,  Brashears  and  Graham,  Inc.,  St.  Paul, 

MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-U257 


SHP  PUMPS  -  A  NEW  APPROACH  TO  THE 
RECOVERY  OF  SUBSURFACE  PETROLEUM 
HYDROCARBONS, 

Templar  Associates  Ltd.,  Blacksburg,  VA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11258 


IMPLEMENTATION  OF  A  HYDRAULIC  BAR- 
RIER UTILIZING  AN  EXTRACTION  AND  IN- 
JECTION WELL  SYSTEM, 

EMCON  Associates,  San  Jose,  CA. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-11259 


ASSESSMENT  AND  MANAGEMENT  OF  A  15- 
YEAR-OLD  VOC  GROUND  WATER  CONTAIN- 
MENT PLUME, 

Traverse  Group,  Inc.,  Ann  Arbor,  MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11260 


2G.  Water  In  Soils 


DIRECT  DETERMINATION  OF  PERMEABIL- 
ITY OF  CLAY  UNDER  EMBANKMENT, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
S.  Leroueil,  M.  Diene,  F.  Tavenas,  M.  Kabbaj,  and 
P.  La  Rochelle. 

Journal  of  Geotechnical  Engineering  JGEND2, 
Vol.  114,  No.  6,  p  645-657,  June  1988.  8  fig,  16  ref. 
Natural  Sciences  and  Engineering  Research  Coun- 
cil of  Canada  Operating  Grants  A7724,  A7379,  and 
A 1503,  and  Strategic  Grant  G-0851. 

Descriptors:  'Bank  stability,  'In  situ  tests,  'Perme- 
ability, 'Clays,  'Embankments,  Pore  pressure, 
Consolidation,  Permeability  coefficient,  Compari- 
son studies,  Permeameters,  Piezometers,  Porous 
media,  Consolidation  coefficient. 

Numerous  methods  are  used  to  measure  the  perme- 
ability of  clays  in  the  laboratory  and  in  situ.  It  is 
well  known  that  these  methods  lead  to  different 
permeability  coefficient  (k)  values,  but,  until  now, 
no  comparison  with  the  'real  in  situ  permeability' 
has  been  carried  out.  In  this  paper  a  method  based 
on  the  observation  of  pore  pressure  isochrones  and 
settlement  rates  under  embankments  is  proposed  to 
determine  the  'real'  in  situ  k  value  at  various 
depths  and  at  various  times  and  strains.  This 
method  is  successfully  applied  to  the  Berthierville 
test  embankment  where  different  permeability  tests 
have  been  carried  out.  The  embankment  was  built 
in  1983  and  its  behavior  has  been  observed  by 
others  during  the  three  following  years.  Our  re- 
sults show  that  on  this  site  the  'real'  in  situ  perme- 
ability is  slightly  higher  than  the  permeability  ob- 
tained by  direct  measurement  in  the  laboratory, 
and  the  coefficient  of  permeability  deduced  from 
consolidation  coefficient  values  strongly  underesti- 
mates the  in  situ  permeability.  The  coefficient  of 
permeability  measured  with  the  self-boring  perme- 
ameter  is  representative  of  the  'real'  in  situ  perme- 


ability, while  the  coefficient  measured  by  means  of 
pushed-in-place     piezometers     underestimates     it. 
(Author's  abstract) 
W88-10193 


CONTRIBUTION  OF  SOIL  MOISTURE  STOR- 
AGE TO  THE  WATER  BALANCES  OF 
UPLAND  FORESTED  AND  GRASSLAND 
CATCHMENTS, 

Institute  of  Hydrology,  Powys  (Wales). 

For  primary  bibliographic  entry  see  Field  2A. 

W88-10402 


SHALLOW-PROBE  SOIL-GAS  SAMPLING 
FOR  INDICATION  OF  GROUND-WATER 
CONTAMINATION  BY  CHLOROFORM, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10523 


EFFECT  OF  RAINWATER  QUALITY  ON  SOIL 
WATER  AND  SOIL  PROPERTIES, 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Forest  Genetics. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10557 


INFLUENCE  OF  EVAPOTRANSPIRATION 
AND  PRECIPITATION  ON  LONG-TERM 
CHANGES  IN  EXCHANGEABLE  BASE  CA- 
TIONS IN  FOREST  SOIL  (METSAMAAN  VESI- 
TALOUDEN  VAIKUTUKSESTA  EMASKYL- 
LASTY  SASTEEN  PITKAAIKAISIIN  MUUTOK- 
SIIN), 

Helsinki  Univ.  (Finland). 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10558 


EFFECT  OF  TILLAGE  PRACTICES  ON  INFIL- 
TRATION AND  SOIL  STRENGTH  OF  A  TYPIC 
HAPLUDULT  SOIL  AFTER  TEN  YEARS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
D.  E.  Radcliffe,  E.  W.  Tollner,  W.  L.  Hargrove, 
R.  L.  Clark,  and  M.  H.  Golabi. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  3,  p  798-804,  May/June  1988.  7  fig,  4 
tab,  30  ref. 

Descriptors:  'Soil  water,  'Cultivation,  'Soil 
strength,  'Density,  'Soil  physical  properties,  'Ag- 
ricultural engineering,  'Infiltration,  Porosity,  Soil 
types,  Soil  density,  Rainfall  impact,  Cone  index, 
Macroporosity,  Mulch,  Topsoil. 

Highly  weathered  soils  of  the  Southeastern  USA 
are  poorly  structured  and  may  present  special 
problems  under  continuous  no-tillage  production 
Soil  physical  properties  were  examined  in  a  long- 
term  tillage  experiment  starting  in  its  10th  year  to 
determine  if  there  were  differences  due  to  tillage. 
Fall/spring  tillage  treatments  consisted  of  mold- 
board  plow/moldboard  plow  (CT),  moldboard 
plow/no-tillage  (MT),  and  no-tillage/no-tillage 
(NT).  Cone  index  measurements  in  NT  exceeded  4 
MPa  at  a  depth  of  0.10  to  0.20  m,  indicating  the 
presence  of  a  compacted  zone.  Bulk  density  was 
significantly  higher  that  CT  at  this  depth  also  (1.60 
vs  1.40  Mg/cu  m).  Spring  planting  traffic  compact- 
ed the  top  0.15  m  in  all  treatments.  Infiltration 
rates,  measured  with  a  sprinkler  infiltrometer,  were 
significantly  higher  in  NT.  The  straw  mulch  (5000 
kg/ha)  and  layer  of  fine  organic  litter  at  the  sur- 
face of  NT  prevented  the  formation  of  an  imper- 
meable surface  crust.  Removing  the  mulch  and 
litter  layer  from  NT  sharply  reduced  the  infiltra- 
tion rate.  Adding  the  mulch  to  CT  increased  the 
infiltration  rate.  The  authors  concluded  that  during 
short-term  summer  rainfall  events,  infiltration  in 
conventionally  tilled  soil  is  controlled  by  surface 
crusting.  (Author's  abstract) 
W88-10646 


SOIL  HYDROLOGY  IN  LODGEPOLE  PINE 
ECOSYSTEMS  IN  SOUTHEASTERN  WYO- 
MING, 
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Wyoming  Univ.,  Laramie.  Dept.  of  Botany. 

R.  C.  Nyberg,  and  T.  J.  Fahey. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  3,  p  844-849,  May/June  1988.  4  fig,  3 

tab,  20  ref. 

Descriptors:  *Pine  trees,  *Forest  soils,  'Forest  hy- 
drology, 'Hydraulic  conductivity,  'Infiltration, 
•Soil  water,  'Leaching,  Ecosystems,  Spatial  distri- 
bution, Forest  hydrology,  Solute  transport,  Soil 
porosity,  Loam,  Sand,  Seasonal  variations,  Snow, 
Wyoming. 

The  rates  and  pathways  of  water  movement 
through  the  soil  were  examined  in  several  lodge- 
pole  pine  (Pinus  contorta  ssp.  latifolia)  forests  in 
southeastern  Wyoming  to  improve  our  understand- 
ing of  the  dynamics  of  solute  flux  in  forest  ecosys- 
tems. We  employed  internal  drainage  and  tracer- 
pulse  methods  to  determine  hydraulic  conductivi- 
ty, and  we  examined  snowmelt  infiltration  and 
drainage  water  chemistry  on  contrasting  soils  sup- 
porting lodgepole  pine  forests.  Saturated  hydraulic 
conductivity  (K  sub  0)  values  were  lognormally 
distributed  for  27  plots  at  each  of  two  sites  exam- 
ined. The  median  value  was  significantly  higher  at 
a  site  on  a  gravel,  loamy-sand  (median  K  sub  0  = 
1.20  cm/h)  than  on  a  bouldery,  sandy-loam  (K  sub 
0  =  0.49).  At  these  sites,  the  high  range  in  both  K 
sub  0  values  and  in  the  transit  time  for  a  CI-  pulse 
were  suggestive  of  highly  variable  water  flow 
pathways  through  the  soil.  Early  in  the  spring 
snowmelt  period,  much  of  the  infiltrating  water 
circumvented  the  soil  matrix,  probably  flowing 
around  entrapped  air  pockets  and  through  macro- 
pores.  Although  large  systemtic  differences  in 
chemistry  were  not  observed  between  soil  solu- 
tions collected  with  tension  and  tensionless  lysi- 
meters,  saturated  flow  (collected  as  drips  from  the 
ceiling  of  soil  tunnels)  contained  about  three  times 
lower  cation  concentrations  than  the  lysimeter  so- 
lutions. To  obtain  more  accurate  estimates  of  nutri- 
ent leaching  from  the  tree  rooting  zone,  better 
quantification  of  the  chemistry  of  percolating  soil 
water  is  needed.  (Author's  abstract) 
W88-10647 


NEUTRON  MOISTURE  METER  CALIBRA- 
TION IN  LARGE  DIAMETER  BOREHOLES, 

Nevada   Univ.   System,   Reno.   Water   Resources 

Center. 

S.  W.  Tyler. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  3,  p  890-893,  May/June  1988.  2  fig,  3 

tab,  15  ref.  Department  of  Energy  Contract  DE- 

AC08-85NV 10384. 

Descriptors:  'Water  content,  'Vadose  water,  'Soil 
water,  'Moisture  meters,  'Neutron  moisture 
meters,  'Calibrations,  'Boreholes,  Solute  trans- 
port, Fluctuations,  Mathematical  equations, 
Nevada,  Laboratories,  Alluvial  plains,  Alluvial 
soils,  Calibration,  Monitoring. 

In  studies  of  soil  moisture  flux  in  the  arid,  alluvial 
basins  of  Nevada,  drilling  technologies  have  been 
developed  to  easily  and  economically  install  1 5-cm 
diam.  steel  casing  to  depths  of  up  to  100  m.  Labo- 
ratory and  field  calibration  of  a  low  source 
strength  (3.7  x  10  to  the  8th  power  Bq  or  10  mCi) 
neutron  moisture  meter  was  carried  out  to  deter- 
mine the  impact  of  such  large  casing  on  tool  per- 
formance. Both  laboratory  and  field  tests  showed 
that  a  quadratic  calibration  equation  relating  re- 
turned thermal  neutron  counts  to  the  volumetric 
water  content  was  acceptable  to  determine  soil 
profile  water  content.  The  density  of  thermal  neu- 
trons returned  to  the  detector  was  considerably 
reduced  when  compared  to  reported  fluxes  in  tra- 
ditional small  diameter  aluminum  access  pipe.  This 
reduction  is  attributed  to  the  increased  air  gap 
between  the  tool  and  the  soil,  and  neutron  capture 
by  the  steel  casing.  (Author's  abstract) 
W88- 10648 


DESIGN  FOR  AN  AUTOMATED  TENSION  IN- 
FILTROMETER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10649 


MICROBIAL  DEGRADATION  OF  ACENAPH- 
THENE  AND  NAPHTHALENE  UNDER  DENI- 
TRIFICATION  CONDITIONS  IN  SOIL-WATER 
SYSTEMS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10739 


DEGRADATION  OF  POLYCYCLIC  AROMAT- 
IC HYDROCARBON  COMPOUNDS  UNDER 
VARIOUS  REDOX  CONDITIONS  IN  SOIL- 
WATER  SYSTEMS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10740 


WATER  POTENTIAL  GRADIENTS  FOR  GAPS 
AND  SLOPES  IN  A  PANAMANIAN  TROPICAL 
MOIST  FOREST'S  DRY  SEASON, 

Smithsonian     Tropical     Research     Inst.,     Balboa 

(Panama). 

P.  Becker,  P.  E.  Rabenold,  J.  R.  Idol,  and  A.  P. 

Smith. 

Journal  of  Tropical  Ecology,  Vol.  4,  No.  2,  p  173- 

184,  May   1988.  6  fig,   1  tab,  31   ref.  NSF  Grant 

BSR-82-14915. 

Descriptors:  'Drought  resistance,  'Soil  water  po- 
tential, 'Soil-water-plant  relationships,  'Forest 
soils,  'Tropical  regions,  'Soil  water,  Seasonal  vari- 
ation, Plant  physiology,  Evapotranspiration, 
Plants,  Growth,  Tropical  forests,  Psychrometers, 
Slopes,  Panama. 

Soil  water  potentials  were  measured  weekly  by 
psychrometers  at  20  cm  depth  during  the  dry 
season  in  a  tropical  moist  forest  on  Barro  Colorado 
Island,  Panama.  There  was  a  persistent  gradient  of 
decreasing  soil  moisture  from  gap  center  to  gap 
edge  to  adjacent  understory  at  both  a  large  and  a 
small  gap.  On  both  a  north-south  and  an  east-west 
transect,  the  soil  was  drier  (water  potentials  were 
more  negative)  on  an  upland  surface  than  on  mod- 
erate slopes.  This  trend  was  reflected  in  the  pre- 
dawn, total  water  potentials  of  shallow-rooted  Psy- 
chotria  horizontalis  and  deep-rooted  Trichilia  tu- 
berculata  measured  in  the  understory  during  the 
last  two  months  of  the  dry  season.  P.  horizontalis 
from  the  wettest  sites  on  the  transects  had  higher 
osmotic  potentials  at  full  hydration  and  at  zero 
turgor,  indicating  less  drought  resistance  than  for 
conspecifics  from  the  driest  sites.  (Author's  ab- 
stract) 
W88- 10767 


HYDRAULIC  INVESTIGATIONS  OF  RUBBLE 
DRAINS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10877 


MODELING  UNSATURATED  FLOW  IN  RE- 
CLAIMED LANDS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

A.  Ward,  and  L.  Wells. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models 

National    Water   Well   Association,    Dublin,   OH. 

1987.  p  381-403,  17  fig,  4  tab,  31  ref. 

Descriptors:  'Soil  water,  'Infiltration,  'Unsaturat- 
ed flow,  'Coal  mining,  'Model  studies,  Mathemati- 
cal models,  Kentucky,  Spoil  banks,  Mine  wastes, 
Rainfall  infiltration,  Runoff,  Richards  equation, 
Green-Ampt  model,  Holtan  model,  Soil  Conserva- 
tion Service  curve  number  method. 

A  large-scale  laboratory  infiltrometer  system  was 
used  to  evaluate  infiltration  and  unsaturated  flow 
through  profiles  constructed  from  materials  ob- 
tained from  surface  coal  mines  in  eastern  and  west- 
ern Kentucky.  Surface  runoff  rates  were  moni- 
tored, and  transient  soil  moisture  contents  were 
measured  with  a  gamma  probe.  Tensiometers  and 
laboratory  techniques  were  used  to  obtain  soil 
moisture/soil  suction  relationships.  Unsaturated 
hydraulic   conductivity   relationships   were   deter- 


mined using  Campbell's  method  and  the  zero-flux 
procedure.  An  evaluation  was  made  of  the  Rich- 
ards equation,  the  Green-Ampt  model,  and  modi- 
fied form  of  Holtan's  equation,  and  the  SCS  curve 
number  method.  The  infiltrometer  system  ap- 
peared to  be  a  viable  method  for  measuring  infil- 
tration, and  the  gamma  probe  provided  good  esti- 
mates of  soil  properties.  Infiltration  through  the 
topsoil  horizons  was  typical  of  agricultural  soils, 
that  is,  being  characterized  by  high  initial  rates  into 
the  macropores  near  the  surface  and  later  being 
controlled  by  surface  sealing  phenomena  which 
greatly  reduced  infiltration.  The  Richards  equation 
numerical  model  gave  the  best  estimates  of  infiltra- 
tion through  the  different  profiles.  However,  stable 
solutions  were  not  obtained  for  the  profiles  with 
very  dry  initial  conditions.  Results  with  the  Green- 
Ampt  model  were  only  slightly  worse.  It  was 
deemed  applicable  to  situations  where  piston-type 
flow  occurred.  The  Holtan  model  gave  poor  esti- 
mates of  infiltration.  The  Soil  Conservation  Serv- 
ice curve  number  model  gave  good  estimates  of 
the  accumulated  infiltration  volume;  however, 
goodness  of  fit  for  individual  conditions  was  essen- 
tial. (See  also  W88-10912)  (Cassar-PTT) 
W88-10932 


SIMPLE  MODEL  FOR  TRANSPORT  OF  FREE- 
PHASE  ORGANICS  IN  UNSATURATED 
ZONES  OF  AQUIFERS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10933 


VERIFICATION  OF  NUMERICAL  MODELS: 
VARIABLY  SATURATED  FLOW  THROUGH  A 
HETEROGENEOUS  MEDIA, 

Agricultural  Research  Service,  University  Park, 
PA.  Northeast  Watershed  Research  Center. 
S.  T.  Potter,  E.  B.  Ritchie,  and  R.  R.  Schnable. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  424-443,  6  fig,  4  tab,  4  ref. 

Descriptors:  'Hydraulic  models,  'Soil  water, 
'Saturated  flow,  'Heterogeneity,  Model  studies, 
Mathematical  models,  Porous  media,  Finite  differ- 
ence methods,  Finite  element  method,  Richards 
equation,  Hydraulic  conductivity. 

Closed-form  steady-state  analytical  solutions  of 
Richards'  equation  were  developed  for  horizontal 
and  vertical  one-dimensional  flow  through  a  heter- 
ogeneous variably  saturated  media.  General  solu- 
tions were  derived  using  an  arbitrary  set  of  soil 
hydraulic  equations  and  subjected  to  a  variety  of 
different  boundary  conditions.  Two  specific  solu- 
tions were  presented.  These  used  the  Campbell  soil 
hydraulic  relationship.  These  two  specific  solutions 
were  used  to  evaluate  a  series  of  two  finite-differ- 
ence and  four  finite-element  models.  The  evalua- 
tions helped  to  assess  the  overall  benefits  of  each 
model  type  and  illustrated  how  different  interpre- 
tations of  hydraulic  conductivity  at  intrinsic 
changes  in  media  affected  model  performance.  The 
finite-difference  models  and  the  finite-element 
models  with  linear  bases  were  more  accurate  when 
formulated  recognizing  that  conductivity  differs  an 
infinitesimal  distance  to  either  side  of  a  media 
interface.  An  improved  Hermitian  interpretation 
which  computes  two  gradients  at  nodes  located  on 
interfaces  between  different  media  was  also  pre- 
sented. This  formulation  was  developed  with  spe- 
cific discharge  and  potential,  rather  than  gradient 
and  potential,  as  the  dependent  variables.  (See  also 
W88-10912)  (Cassar-PTT) 
W88-10934 


EVALUATION  OF  PRESSURE  RELIEF  WELL 
SYSTEM  PERFORMANCE  USING  A  NUMERI- 
CAL GROUND  WATER  FLOW  MODEL, 

Woodward-Clyde    Consultants,    Overland    Park, 

KS. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10971 
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DRAINMOD:  A  WATER  TABLE  MANAGE- 
MENT SIMULATION  MODEL, 

Ohio  Agricultural  Research  and  Development 
Center.  Wooster.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-10978 


MOVEMENT  OF  PESTICIDES  AND  NUTRI- 
ENTS INTO  TILE  DRAINAGE  WATER  IN 
SOUTHEASTERN  INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11050 


HYDROLOGIC  SOIL  PARAMETERS  AFFECT- 
ED BY  TILLAGE, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11072 


GEOLOGIC  AND  HYDROGEOLOGIC  CHAR- 
ACTERIZATION OF  A  HAZARDOUS  WASTE 
DISPOSAL  SITE,  ARLINGTON,  OREGON, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11135 


PERCHED  WATER  IDENTIFICATION  WITH 
RADIATION  LOGS, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11137 


CONTAMINANT  EVALUATION  OF  THE 
DUWAMISH  RIVER  VALLEY,  SEATTLE, 
WASHINGTON, 

Converse  Consultants,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11139 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11141 


ESTIMATION  OF  THE  UNSATURATED  HY- 
DRAULIC PROPERTIES  FOR  RESIDUAL 
SOILS  IN  A  CENTRAL  IDAHO  WATERSHED, 

Drexel   Univ.,   Philadelphia,    PA.    Dept.   of  Civil 
Engineering. 
P.  H.  De  Groot. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  405-422.  12  fig,  4  tab,  20  ref. 

Descriptors:  'Soil  water,  'Estimating  equations, 
•Unsaturated  flow,  'Hydraulic  properties,  'Resid- 
ual soils.  Comparison  studies,  Sand,  Hydraulic  con- 
ductivity, Moisture  profiles.  Pressure  head,  Bed- 
rock, Mathematical  models,  Idaho,  Watersheds. 

Functional  formulations  that  have  been  proposed 
to  predict  the  unsaturated  hydraulic  properties  of 
porous  media  were  compared  to  actual  data  ob- 
tained by  the  U.  S.  Forest  Service.  The  data  origi- 
nated in  the  Pine  Creek  Hydrology  Study  Area 
located  in  central  Idaho.  The  soils  located  within 
this  high  elevation  watershed  consist  of  a  loamy 
coarse  sand  overlying  a  moderately  weathered  and 
fractured  granitic  bedrock.  The  saturated  conduc- 
tivity and  moisture  content-pressure  head  relation- 
ships for  each  of  the  layers  and  the  bedrock  were 
experimentally  determined.  Those  data  were  used 
as  a  basis  for  comparison  of  several  published 
functional  formulations,  used  to  predict  the  mois- 
ture content-pressure  head  relationships  and  mois- 
ture content-relative  hydraulic  conductivity  rela- 
tionships The  predictive  ability  of  each  formula- 
tion was  evaluated  by  both  graphical  and  statistical 
comparison.  The  advantages  and  disadvantages  of 
employing  each  formulation  is  discussed.  One  of 


these  formulations  was  found  to  be  able  to  success- 
fully predict  the  unsaturated  hydraulic  properties 
for  the  soils  found   in  this  watershed.   (See  also 
W88-1 1 121)  (Author's  abstract) 
W88-11142 


ESTIMATING  AIR,  WATER  AND  HYDROCAR- 
BON CONDUCTIVITY  OF  SOILS  FROM 
FIELD  MEASURABLE  PROPERTIES, 

Soil  and  Material  Engineers,  Cincinnati,  OH. 
G.  R.  Koerner,  J.  P.  Martin,  and  P.  H.  De  Groot. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  423-440.  9  fig,  5  tab,  16  ref.  NSF  Environmental 
Engineering  Program  Project  ECE  8416162. 

Descriptors:  'Path  of  pollutants,  'Hydraulic  con- 
ductivity, 'Mathematical  models,  'Soil  physical 
properties,  'Hydrocarbons,  'Gasoline,  'Oil,  'Per- 
meability, Soil  tests,  Soil  water,  Saturated  flow, 
Model  testing,  Sand,  Estimating  equations,  Air- 
earth  interfaces. 

This  paper  describes  a  study  of  single-phase  (satu- 
rated) conductivities  of  clean  granular  soil  to  dif- 
ferent fluids.  The  program'  included  investigation 
of  the  effects  of  gradation  and  relative  density,  on 
conductivity  of  air,  water,  gasoline,  kerosene  and 
motor  oil.  For  each  set  of  tests,  a  bank  of  permea- 
meters  were  dynamically  packed  to  a  target  void 
ratio  or  porosity  with  a  quartz  sand  of  specific 
uniformity,  coarseness,  and  texture.  Each  specimen 
was  permeated  with  a  different  fluid,  after  being 
checked  for  replicability  with  an  air  conductivity 
procedure.  This  process  was  repeated  in  some 
degree  for  seven  soils,  and  at  four  values  of  rela- 
tive densities  for  each.  The  results  were  then  ana- 
lyzed to  determine  the  accuracy  of  the  Nutting 
(intrinsic  permeability),  Hazen  (effective  size)  and 
Kozeny-Carman  Equations.  The  results  show  that 
conversions  from  water  to  immiscible  product  con- 
ductivity done  by  extracting  the  intrinsic  perme- 
ability are  most  valid  for  Newtonian  fluids  with 
dynamic  viscosities  similar  to  water,  and  less  accu- 
rate for  other  fluids,  with  up  to  a  half-order  of 
magnitude  error.  In  comparing  the  hydraulic  con- 
ductivities of  different  soils  as  estimated  with  the 
simple  Hazen  formula,  the  dominance  of  the  effec- 
tive size  on  conductivity  was  shown,  but  neglect  of 
porosity  or  density  effects  could  also  produce  a 
large  error.  The  most  accurate  prediction  of  intrin- 
sic permeability  was  with  the  Kozeny-Carman 
equation,  using  average  values  of  hard  to  measure 
parameters  such  as  tortuosity  and  shape  factor. 
Soil  and  formation  properties  such  as  gradation, 
particle  shape  and  relative  density  are  easily  meas- 
ured and  dominate  behavior.  (See  also  W88-11121) 
(Author's  abstract) 
W88-11143 


SUBSURFACE  TRANSPORT  OF  GASOLINE- 
DERIVED  LEAD  AT  A  FILLING-STATION 
CONTAMINATION  SITE  IN  YAKIMA,  WASH- 
INGTON, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11149 


IRRIGATION  IMPACT  ISSUES  AT  THE  PRO- 
POSED GRANT  COUNTY  WASTE  MANAGE- 
MENT SITE, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11150 


SMALL  SCALE  RECOVERY  OF  HYDROCAR- 
BONS IN  GROUND  WATER:  A  CASE  STUDY, 

Smith  (Roger  N.)  Associates,  Inc.,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11155 


REMEDIATION  AT  A  MAJOR  SUPERFUND 
SITE,  WESTERN  PROCESSING,  KENT,  WASH- 
INGTON, 

HDR  Infrastructure,  Inc.,  Seattle,  WA. 

For   primary   bibliographic   entry   see   Field    5G. 


W88-11157 


FACILITATED  TRANSPORT  OF  NAPHTHA- 
LENE AND  PHENANTHRENE  IN  A  SANDY 
SOIL  COLUMN  WITH  DISSOLVED  ORGANIC 
MATTER  -  MACROMOLECULES  AND  MICEL- 
LAS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11219 


DEVELOPMENT  AND  EXPERIMENTAL  VER- 
IFICATION OF  A  MODEL  FOR  TRANSPORT 
OF  CONCENTRATED  ORGANICS  IN  THE  UN- 
SATURATED ZONE, 

Louisiana    State    Univ.,    Baton    Rouge.    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11220 


RAPID  ASSESSMENT  MODEL  FOR  SPILLS 
ON  SOIL  OF  OILY  FLUIDS  THAT  ARE  IM- 
MISCIBLE WITH  WATER, 

Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11221 


KINETIC  INTERACTION  OF  NEUTRAL 
TRACE  LEVEL  ORGANIC  COMPOUNDS 
WITH  SOIL  ORGANIC  MATERIAL, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11222 


VADOSE  ZONE  LITHOLOGICAL  INFLU- 
ENCES ON  LIQUID  HYDROCARBON  TRANS- 
PORT AND  PLUME  DELINEATION, 

Delaware  State  Dept.  of  Natural  Resources  and 

Environmental  Control,  Dover. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11224 


SIMULATION  OF  THE  MOVEMENT  OF 
VOLATILE  ORGANIC  VAPOR  THROUGH 
THE  UNSATURATED  ZONE  AS  IT  PERTAINS 
TO  SOIL-GAS  SURVEYS, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 11226 


SOIL  VENTILATION  FOR  THE  REMOVAL  OF 
ADSORBED  LIQUID  HYDROCARBONS  IN 
THE  SUBSURFACE, 

Groundwater  Technology,  Inc.,  Norwood,  MA. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11252 


PROGRAMMING  A  HILLSLOPE  WATER 
MOVEMENT  MODEL  ON  THE  MPP, 

Science  Applications  Research,  Lanham,  MD. 
J.  E.  Devaney,  A.  R.  Irving,  P.  J.  Camillo,  and  R. 
J.  Gurney. 

IN:  Frontiers  of  Massively  Parallel  Scientific  Com- 
putation. Proceedings  of  the  First  Symposium 
Sponsored  by  the  National  Aeronautics  and  Space 
Administration  and  the  Goodyear  Aerospace  Cor- 
poration, NASA  Goddard  Space  Flight  Center, 
Greenbelt,  Maryland,  September  24-25,  1986. 
NASA  Conference  Publication  2478,  July  1987.  p 
19-26,  9  ref.  NASA  Contract  NAS5-28200. 

Descriptors:  'Computer  programs,  'Model  studies, 
♦Infiltration,  'Groundwater  movement,  'Stream- 
flow,  Hydrologic  models,  Evaporation,  Slopes, 
Unsaturated  flow,  Flow  discharge.  Soil  water, 
Rainfall-runoff  relationship. 

A  physically  based  numerical  model  of  heat  and 
moisture  flow  within  a  hillslope  on  a  parallel  archi- 
tecture computer  was  developed,  as  a  precursor  to 
a  model  of  a  complete  catchment.  Moisture  flow 
within  a  catchment  includes  evaporation,  overland 
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flow,  flow  in  unsaturated  soil,  and  flow  in  saturat- 
ed soil.  Because  of  the  empirical  evidence  that 
moisture  flow  in  unsaturated  soil  is  mainly  in  the 
vertical  direction,  flow  in  the  unsaturated  zone  can 
be  modelled  as  a  series  of  one-dimensional  col- 
umns. This  initial  version  of  the  hillslope  model 
includes  evaporation  and  a  single  column  of  one- 
dimensional  unsaturated  zone  flow.  This  case  has 
already  been  solved  on  an  IBM  308 1  computer  and 
is  now  being  applied  to  the  MPP  architecture  so  as 
to  make  the  extension  to  the  one-dimensional  case 
easier  and  to  check  the  problems  and  benefits  of 
using  a  parallel-architecture  machine.  (Author's 
abstract) 
W88-11265 


2H.  Lakes 


MEIOBENTHOS  OF  A  LAKE  CHAIN  AFFECT- 
ED BY  PULP  MILL  EFFLUENT, 

Jyvaeskylae   Univ.   (Finland).   Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10113 


DEVELOPMENT  OF  FLOATING  PEAT  AND 
MACROPHYTE  VEGETATION  IN  A  NEWLY 
CREATED,  POLYHUMIC  RESERVOIR,  WEST- 
ERN FINLAND, 

Water  and  Environment  District  of  Vaasa,  Vaasa 

(Finland). 

E.  Koskenniemi. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  165-173, 

1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Vegetation  establishment,  *Plant 
populations,  'Aquatic  plants,  *Peat,  'Succession, 
'Reservoirs,  Species  composition,  Macrophytes, 
Decomposition,  Finland. 

Floating  peat  and  macrophyte  development  were 
studied  in  the  Kyrkosjarvi  reservoir  (6.4  sq  km, 
mean  depth  =  2.5  m)  since  its  initial  filling  in  the 
spring  of  1981  to  1986.  The  amount  of  the  floating 
peat  (lifted  up  by  bacterial  decomposition  gases) 
was  divided  about  50/50  between  drifting  and  at- 
tached types.  It  became  very  wide  spread  in  the 
third  year  and  reached  its  maximum  (altogether 
11.2%  of  the  reservoir  area)  in  the  fourth  summer, 
being  as  common  also  in  later  years  (1985-86). 
Vegetation  developed  on,  and  along  the  'shores' 
of,  the  quite  solid  attached  peat,  while  the  floating 
type  is  prognosticated  to  disappear  with  aging  of 
the  reservoir.  The  vegetation  succession  divided 
into  three  phases.  During  the  first  year,  there  was  a 
mass  occurrence  of  filamentous  green  algae  on  the 
shallows  (1st  phase)  followed  by  a  dense  occur- 
rence of  freely-floating  stands  of  Callitriche  palus- 
tris  L.  (2nd  phase,  2nd  and  3rd  year).  Later  on,  the 
water  mosses  (Drepanocladus,  with  D.  procerus 
(Renn.  and  H.Arn.)  Warnst.  as  a  dominating  spe- 
cies) and  the  stands  of  Sparganium  emersum 
Rehman  became  abundant  on  the  shallow  natural 
shores  (3rd  phase,  4th  to  6th  year).  The  species 
number  of  macrophytes  (12  in  1986)  stayed  very 
low  because  of  unfavorable  conditions  to  many 
species.  The  Drepanocladus  stands  seem  to  be  a 
very  stationary  element  in  the  reservoir  being  able 
to  resist  regulation  conditions  on  shallow  organic 
shores.  (Author's  abstract) 
W88-10122 


RELATIONS  BETWEEN  PLANKTIC  BLUE- 
GREEN  ALGAL  DYNAMICS  AND  ENVIRON- 
MENTAL FACTORS  IN  FOUR  EUTROPHIC 
SWEDISH  LAKES, 

Moi   Univ.,   Eldoret   (Kenya).   Dept.   of  Wildlife 

Management. 

L.  Ramberg. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  2,  p  161-175,  April  1988.  4  fig,  3  tab,  28  ref. 

Descriptors:  'Phytoplankton,  'Population  dynam- 
ics, 'Limnology,  'Solar  radiation,  'Nutrients,  *Eu- 
trophic  lakes,  'Cyanophyta,  'Algae,  'Lakes,  Ecol- 
ogy, Plant  population,  Phosphates,  Light  penetra- 
tion, Sweden. 

Eighteen  blue-green  algal  populations  were  studied 
in  4  eutrophic  lakes  over  a  four-month  period.  The 


increase  and  decrease  of  vegetative  cells,  akinetes 
and  heterocysts  were  analyzed  against  environ- 
mental factors.  Changes  in  the  effective  light  cli- 
mate, the  concentration  of  phosphate  phosphorus 
and  inorganic  nitrogen  had  statistically  significant 
correlations  with  variations  in  the  number  of  dif- 
ferent kinds  of  blue-green  algal  cells.  The  findings, 
in  particular  those  for  the  nutrients,  are  in  agree- 
ment with  physiological  results  while  the  complex 
relations  between  the  effective  light  climate  and 
the  blue-green  algal  dynamics  are  new  observa- 
tions. (Author's  abstract) 
W88-10127 


FIRST  STEPS  TO  PERIPHYTON, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Plant  Cytology  and  Morphology. 

J.  H.  Otten,  and  M.  T.  M.  Willemse. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 

No.  2,  p  177-195,  April  1988.  8  fig,  8  tab,  46  ref. 

Descriptors:  'Epiphytes,  'Vegetation  establish- 
ment, 'Substrates,  'Algal  growth,  'Succession, 
'Algae,  Plant  populations,  Wettability,  Plant  mor- 
phology, Vegetation  regrowth,  Aquatic  environ- 
ment. 

Experiments  were  carried  out  in  order  to  quantify 
the  influence  of  substrate  wettability  and  surface 
charge  of  glass,  plexiglass  and  polylysine  coated 
glass  on  the  attachment  strength  of  some  freshwa- 
ter algae.  It  appears  that  these  physical  substrate 
characteristics  are  important  factors  involving  in 
periphyton  formation,  but  their  influence  is  merely 
temporary.  In  adhesion  of  Nitzschia  palea  the  in- 
fluence of  temperature  is  shown,  and  in  adhesion  of 
Scenedesmus  sp.  the  nitrate  content  of  the  medium 
appeared  to  be  an  important  factor.  Attachment 
strength  of  algae  that  colonized  glass  slides  in  a 
pond  is  determined  experimentally  by  washing  of 
the  substrates  and  by  ultrasonic  treatment.  Expo- 
sure to  waterflow,  streamline,  mucilage  composi- 
tion and  attachment  structures  are  important  in 
algal  adhesion.  In  the  case  of  diatoms,  three  basic 
attachment  systems,  based  upon  morphological  cri- 
teria, are  distinguished.  Succession  stages  of  peri- 
phyton on  Cladophora  crispata  threads  are  studied 
and  coupled  to  the  growth  pattern  of  the  threads. 
Physiological  activity  of  the  Cladophora  cells 
seems  to  be  one  important  factor  that  characterizes 
the  composition  of  the  epiphyton.  (Author's  ab- 
stract) 
W88-10128 


MICROBIAL  INVESTIGATIONS  IN  RIVERS: 
VII.  SEASONAL  VARIATIONS  OF  BACTE- 
RIAL NUMBERS  AND  ACTIVITY  IN  EUTRO- 
PHIED  RIVERS  OF  NORTHERN  GERMANY, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10129 


STRUCTURE  AND  DYNAMICS  OF  THE  PHY- 
TOPLANKTON ASSEMBLAGES  IN  LAKE 
VOLVI  GREECE:  I.  PHYTOPLANKTON  COM- 
POSITION AND  ABUNDANCE  DURING  THE 
PERIOD  MARCH  1984-MARCH  1985. 
Thessaloniki  Univ.,  Salonika  (Greece).  Inst,  of 
Botany. 

M.  T.  Moustaka-Gouni. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  2,  p  251-264,  April  1988.  4  fig,  4  tab,  34  ref. 

Descriptors:  'Limnology,  'Species  composition, 
'Aquatic  populations,  'Phytoplankton,  'Popula- 
tion dynamics,  Seasonal  variations,  Ecology,  Bio- 
mass,  Lakes,  Aquatic  environments.  Greece. 

Qualitative  and  quantitative  analyses  of  phyto- 
plankton in  Lake  Volvi,  Northern  Greece  were 
carried  out  during  the  period  March  1984  to 
March  1985.  One-hundred  twenty-two  taxa  have 
been  identified.  The  biomass  of  the  phytoplankton 
is  dominated  by  three  groups:  Bacillariophyceae, 
Cryptophyta  and  Cyanophyta.  The  monthly  values 
of  phytoplankton  biomass  ranged  between  840- 
2843  mg/cu  m.  Small  differences  were  found  in  the 
horizontal  distribution  of  the  phytoplankton.  A 
comparison  was  made  between  the  species  compo- 


sition of  the  phytoplankton  from  Lake  Volvi  char- 
acterized  by   Cyanophyta   and   those   from   other 
lakes  in  Greece  dominated  by  diatoms.  (Author's 
abstract) 
W88-10131 


SUBLITTORAL  EROSION  OF  UNTERSEE 
(LAKE  CONSTANCE).  LATE  CONSEQUENCES 
OF  EUTROPHICATION  AND  HYDROLOGI- 
CAL  PHENOMENA, 

Konstanz  Univ.  (Germany,  F.R.).  Inst,  fuer  Seen- 

forschung  und  Fischereiwesen. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10132 


FIELD  EVIDENCE  FOR  HYDRAULIC  JUMPS 
IN  SUBAQUEOUS  SEDIMENT  GRAVITY 
FLOWS, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-10159 


ECOLOGICAL  CHARACTERISTICS  OF  SES- 
SILE ALGAL  COMMUNITIES  IN  THE  OLC- 
ZYSKI  STREAM  (TATRA  MTS,  POLAND) 
WITH  SPECIAL  CONSIDERATION  OF  LIGHT 
AND  TEMPERATURE, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
B.  Kawecka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 
299-310,  1985.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Diatoms,  'Mountain  streams,  'Tem- 
perature effects,  'Light  intensity,  Ecology,  Poland, 
Olczyski,  Stream,  Algae. 

The  shade  thrown  by  a  bridge  and  the  inflow  of 
water  from  a  natural  hot  spring  were  used  in  an 
investigation  of  the  reaction  of  algae  to  changes  in 
light  intensity  and  temperature.  Hydrurus  foetidus, 
Homoeothrix  janthina,  and  Ceratoneis  arcus  were 
sensitive  to  light  deficiency,  whereas  Chantransia 
pygmea,  Amphora  ovalis  var.  pediculus  and  Ach- 
nanthes  lanceolata  grew  in  the  shade.  Rhoicos- 
phenia  curvata,  Cocconeis  placentula  var.  eug- 
lypta,  Navicula  gracilis  grew  in  shade  and  at  raised 
temperature.  The  species  Achnanthes  minutissima, 
A.  pyreneica,  Cymbella  ventricosa,  species  of  the 
Gomphonema  and  Diatoma  hiemale  with  the  vari- 
ety mesodon  had  a  wide  spectrum  with  regard  to 
light.  (Author's  abstract) 
W88-10172 


DIATOM        COMMUNITIES        IN        SOME 
STREAMS  OF  SOUTHERN  GREENLAND, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

B.  Kawecka,  and  J.  W.  Leo. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 

311-319,  1985.  2  fig,  18  ref. 

Descriptors:  'Ecology,  'Diatoms,  'Glacial  stream, 
'Snowmelt,  Biomass,  Nutrients,  Algae,  Greenland. 

The  structure  of  diatom  communities  developing  in 
streams  which  flow  out  of  a  melting  glacier  and 
from  snowfields  of  Southern  Greenland  is  de- 
scribed. Tabellaria  flocculosa,  Achnanthes  nodosa. 
A.  rupestris,  Anomoeoneis  serians  var.  brachysira 
and  Eunotia  polydentula  developed  the  largest 
populations.  The  index  of  diatom  biomass  was  low. 
Lack  of  sufficient  nutrients  is  suggested  as  the 
reason  for  poor  diatom  community  development  in 
these  glacial  streams.  (Miller-PTT) 
W88-10173 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  4.  ATMOSPHERIC 
HEAVY  METAL  POLLUTION  OF  THE 
BOTTOM  OF  THE  RESERVOIR  AT 
KOZLOWA  GORA, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


For  primary  bibliographic  entry  see  Field  5B. 
W88-10180 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  8.  CILIATA  IN  BOTTOM 
SEDIMENTS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10184 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  11.  ICHTHYOFAUNA  OF 
THE  RESERVOIR  AT  KOZLOWA  GORA  AND 
LAKE  CHECHLO-NAKLO, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10187 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  12.  SYNTHETIC  OUT- 
LINE OF  INVESTIGATION  RESULTS  AND 
CONCLUSIONS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10188 


BENTHIC  COMMUNITIES  IN  BRACKISH 
LAKES  IN  HOKKAIDO,  WITH  SPECIAL  REF- 
ERENCE TO  RELATIONSHIPS  BETWEEN 
SERIES  OF  COMMUNITY  TYPES  AND  ENVI- 
RONMENTAL FACTORS,  (IN  JAPANESE), 
Hokkaido  Univ.,  Hakodate  (Japan).  Faculty  of 
Fisheries. 

Y.  S.  Li,  and  S.  Nakao. 

Hokkaido  University.  Faculty  of  Fisheries  Bulle- 
tin, Vol.  36,  No.  1,  p  12-27,  1985.  13  fig,  4  tab,  17 
ref  (English  summary). 

Descriptors:  "Japan,  'Brackish  water,  'Lakes, 
'Fauna,  'Benthos,  'Lake  sediments,  Benthic  fauna, 
Hokkaido,  Cluster  analysis,  Salinity,  Limnology, 
Interstitial  waters. 

Pankenuma  and  Poronuma  are  small  brackish  lakes 
located  on  the  Japan  Sea  coast  and  the  Okhotsk 
Sea  coast  in  northern  Hokkaido,  respectively.  Mo- 
kotoko  is  a  similar  lake  located  on  the  north  coast 
of  Shiretoko  Peninsula  in  eastern  Hokkaido.  A 
survey  of  bottom  fauna  and  bottom  environmental 
factors  of  these  lakes  was  carried  out  in  July  and 
August  1983.  Macro  benthos  were  collected  using 
a  small  Smith-Mclntyre's  bottom  sampler  with  an 
opening  of  1/20  sq  m.  Sampling  was  repeated 
twice  and  benthos  in  an  area  of  about  1/10  sq  m 
were  obtained  at  each  station.  Based  upon  the 
findings  of  a  cluster  analysis,  two  different  commu- 
nities are  distinguished  in  Poronuma  and  three  in 
Pankenuma  and  Mokotoko.  In  Pankenuma  and 
Poronuma,  with  a  gentle  environmental  gradient, 
the  benthic  communities  are  continuous.  But  in 
Mokotoko,  with  a  steep  environmental  gradient, 
the  communities  are  distinctly  discontinuous.  One 
community  is  restricted  to  the  central  part  of 
(muddy  bottom  with  a  higher  proportion  of  sedi- 
mentological  variables)  and  the  other  two  similar 
communities  are  detected  in  the  shallow  coastal 
area  (sandy  bottom  with  a  lower  proportion  of 
sedimentological  variables).  The  benthic  communi- 
ties of  the  three  brackish  lakes  are  divided  into  six 
types  according  to  the  results  of  the  cluster  analy- 
sis. These  six  community  types  are  arranged  ac- 
cording to  the  contents  of  interstitial  water  chlor- 
inity  but  the  distribution  of  these  community  types 
scarcely  runs  parallel  with  those  of  bottom  water 
chloriltlty  and  sedimentological  variables.  (Au- 
thor's abstract) 
W88-10189 


SEPTIC  TANKS  AS  SOURCES  OF  PHOSPHO- 
RUS TO  LOUGH  ERNE,  IRELAND, 


University   Coll.,   London   (England).    Palaeoeco- 

logy  Research  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10199 


ENVIRONMENTAL  STRUCTURES  IN  THE 
RIVER  MOUTH  SYSTEMS  OF  THE  CENTRAL 
ZONE  OF  CHILE  (V  REGION)  (ESTRUC- 
TURAS  AMBIENTALES  IN  LOS  SISTEMAS  DE 
DESEMBOCADURA  DE  RIOS  Y  ESTEROS  DE 
LA  ZONA  CENTRAL  DE  CHILE  (V  REGION)), 
Universidad  de  Valparaiso  (Chile).  Inst,  de  Oceno- 
logia. 

G.  Leighton,  E.  Lobo,  and  R.  Ugarte. 
Revista  de  Biologia  Marina  (Valparaiso),  Vol.  23, 
No.  2,  p  139-157,  December  1987.  6  fig,  5  tab,  8  ref 
(English  summary). 

Descriptors:  'Lotic  environment,  'Aquatic  habi- 
tats, 'River  mouth,  Chemical  properties,  Physical 
properties,  Sandbar  estuaries,  Statistical  analysis, 
Multivariate  analysis,  Chile,  Hydrogen  ion  concen- 
tration, Temperature,  Oxygen,  Nutrients,  Alkalini- 
ty, Salinity. 

In  order  to  characterize  the  environmental  struc- 
tures in  the  river  mouth  systems  of  the  Central 
zone  of  Chile,  yield  samplings  were  made  in  three 
periods  of  the  year:  November  1982,  January  1983 
and  April  1983.  The  physical  and  chemical  proper- 
ties of  the  principal  channel  (i.e.,  water  tempera- 
ture and  transparency,  oxygen  concentration, 
phosphate,  nitrite,  alkalinity,  chlorinity  and  pH) 
were  determinated.  (Author's  abstract) 
W88-10200 


SEASONAL  VARIATION  IN  THE  ABUN- 
DANCE AND  HETEROTROPHIC  ACTIVITY 
OF  SUSPENDED  BACTERIA  IN  TWO  LOW- 
LAND RIVERS, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
R.  Goulder. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
21-37,  February  1986.  6  fig,  3  tab,  63  ref. 

Descriptors:  'Rivers,  'Aquatic  bacteria,  'Seasonal 
variation,  'Population  dynamics,  'Heterotrophic 
bacteria,  'Stream  biota,  Bacterial  analysis,  Regres- 
sion analysis,  Lotic  environment,  Turnover  time, 
Particulate  matter,  Water  sampling,  Yorkshire 
Ouse  River,  Yorkshire  Derwent  River,  England, 
Factor  analysis,  Bacteria. 

Water  samples  were  collected  over  two  years  from 
the  Yorkshire  Ouse  and  Yorkshire  Derwent  Rivers 
and  the  following  were  measured:  (1)  concentra- 
tion of  directly-counted  bacteria  (free-living  and 
particle-bound),  (2)  concentration  of  colony-form- 
ing units,  (3)  bacterial  heterotrophic  activity  (turn- 
over rate  for  glucose  assimilation),  (4)  specific  ac- 
tivity (turnover  rate  per  bacterium),  and  (5)  a 
range  of  environmental  variables.  The  abundance 
and  activity  of  suspended  bacteria  showed  similar 
seasonal  periodicities  in  both  rivers.  Free-living 
bacteria  were  usually  more  numerous  than  parti- 
cle-bound bacteria;  low  concentration  of  free- 
living  bacteria  and  maxima  of  particle-bound  bac- 
teria usually  occurred  in  winter.  The  concentra- 
tions of  colony-forming  units  varied  irregularly, 
but  the  lowest  levels  were  found  in  summer.  In 
addition,  turnover  rate  and  turnover  rate  per  bacte- 
rium showed  distinct  summer  maxima.  Multiple- 
regression  analysis  was  used  to  relate  bacterial 
variables  to  subsets  (chosen  by  factor  analysis)  of 
environmental  variables;  up  to  89%  of  variation  in 
bacteria]  variables  was  related  to  the  combined 
effects  of  variation  by  variables  in  the  chosen 
subsets.  (Author's  abstract) 
W88-10202 


RATES  OF  AMMONIA  RELEASE  FROM  SEDI- 
MENTS BY  CHIRONOMID  LARVAE, 

Balatoni     Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

61-66,  5  fig,  1  tab,  15  ref. 

Descriptors:  'Limnology,  'Lakes,  'Cycling  nutri- 
ents, 'Sediments,  'Nitrogen,  'Midges,  'Ammonia, 


'Eutrophication,  Sediment-water  interfaces,  Tem- 
perature effects,  Mineralization,  Nitrogen-phos- 
phorus ratio,  Aeration,  Temperature,  Benthos, 
Limnology,  Balaton  Lake,  Hungary,  Metabolism, 
Excretion,  Microcosms. 

Microcosms  of  Lake  Balaton  (Hungary)  mud  or 
sterilized  sand  and  aerated  water  were  used  to 
evaluate  ammonia  increments  in  the  overlying 
water  as  influenced  by  chironomid  density  and 
temperature.  In  the  two  approaches,  the  effects  of 
sediment  disturbance  and  metabolic  excretion  of 
chironomids  were  measured.  The  activity  of  larvae 
increased  the  ammonia  content  of  the  overlying 
water  at  temperatures  above  10  C.  A  rise  of  tem- 
perature to  20  C  resulted  in  a  5-  to  20-fold  increase 
in  ammonia  release  in  both  systems  with  chirono- 
mids. At  10  C,  combined  effects  of  sediment  dis- 
turbance and  excretion  produced  lower  release 
rates  than  did  excretion  rates  alone  (mud-water  vs. 
sand-water  treatments).  At  higher  temperatures  (15 
C  and  20  C),  release  rates  of  ammonia  by  sediment 
disturbance  +  excretion  were  higher  than  excre- 
tion rates  alone.  Ammonia  excretion  contributed 
significantly  to  the  total  release  at  each  tempera- 
ture. Metabolic  mineralization  of  nitrogen  com- 
pounds appears  to  be  an  important  mechanism 
contributing  to  nitrogen  regeneration  from  aerobic 
lake  sediments.  The  high  N:P  ratio  (14:1)  of  chir- 
onomid excreta  supports  this  interpretation.  (Au- 
thor's abstract) 
W88-10203 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  COMMUNI- 
TY STRUCTURE, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy. 

S.  E.  Bunn,  D.  H.  Edward,  and  N.  R.  Loneragan. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
67-91,  12  fig,  7  tab,  54  ref,  append. 

Descriptors:  'Seasonal  variation,  'Macroinverte- 
brates,  'Forests,  'Ecological  distribution,  'Rivers, 
'Community  structure,  'Temperature  effects,  Ge- 
ology, Western  Australia,  Jarrah  forest,  Spatial 
distribution,  Temporal  distribution,  Temperature, 
Regression  analysis,  Discriminant  analysis,  Statis- 
tics, Multivariate  analysis,  Lotic  environment, 
Classification,  Ordination,  Limnology,  Dissolved 
oxygen,  Hydrogen  ion  concentration,  Cations, 
Species  diversity,  Water  temperature,  Catchment 
areas,  Stream  discharge. 

Streams  of  the  northern  jarrah  forest,  Western 
Australia,  were  sampled  at  12  sites  from  December 
1981  to  December  1982  to  examine  spatial  and 
temporal  changes  in  the  structure  of  the  macroin- 
vertebrate  community.  The  climate  of  this  region 
is  quite  predictable  by  Australian  standards;  each 
year  a  hot,  dry  summer  is  followed  by  a  mild,  wet 
winter.  Highest  stream  discharge  occurs  during 
winter  (June-November),  reducing  to  negligible 
flow  over  late  summer  and  autumn  (January-May). 
The  low  flows  in  summer  were  associated  with 
warm  water,  lower  dissolved  oxygen,  increased 
concentrations  of  cations,  and,  in  many  cases,  pH. 
Temporal  changes  in  abundance,  diversity,  and 
evenness  indicated  that  the  invertebrate  fauna 
became  dominated  by  a  few  taxa  during  the 
summer  months.  Major  spatial  and  temporal 
changes  in  the  composition  of  the  fauna  were 
detected  by  classification  and  ordination.  Summer 
and  winter  faunas  were  identified  at  most  sites  and 
were  clearly  associated  with  the  seasonal  changes 
in  the  physical  and  chemical  environment.  This 
seasonality  is  not  typical  of  stream  systems  previ- 
ously studied  in  Australia.  Large  spatial  differences 
also  occurred  over  small  distances  among  sites  in 
two  similar-sized  forested  catchments.  Multiple 
discriminant  analysis  and  stepwise  multiple  regres- 
sion analysis  showed  that  velocity  and  depth  were 
highly  associated  with  the  observed  temporal 
changes  in  the  fauna,  though  other  variables,  in- 
cluding cation  concentrations  and  water  tempera- 
ture, also  were  important.  Spatial  differences  were 
correlated  with  concentrations  of  cations,  which 
may  reflect  differences  in  the  geologies  of  the 
catchments.  (Author's  abstract) 
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W88- 10204 


PEAT  AND  PEAT  WATER  CHEMISTRY  OF  A 
FLOOD-PLAIN  FEN  IN  BROADLAND,  NOR- 
FOLK, U.K., 

Sheffield  Univ.  (England).  Dept.  of  Botany. 

K.  E.  Giller,  and  B.  D.  Wheeler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

99-114,  8  fig,  3  tab,  38  ref. 

Descriptors:  'Limnology,  *Wetlands,  *Peat, 
•Fens,  *Flood  plains,  'Trophic  level,  'England, 
•Flooding,  'Cycling  nutrients,  Sphagnum,  Densi- 
ty, Soil  water,  Time  series  analysis,  Estuarine 
clays,  Nitrogen,  Phosphorus,  Clays,  Cation  ex- 
change, Brackish  water,  Saline  water  intrusion, 
Seasonal  variation,  Broadland,  Norfolk,  Macro- 
phytes,  Bog  plants,  Tidal  rivers,  Tidal  effects,  Peat 
water.  Rivers,  Estuaries,  Chemical  properties, 
Ions. 

Dominant  chemical  gradients  in  the  peats  of  a 
floodplain  fen  in  Broadland,  Norfolk,  were  poor- 
fen  (oligotrophic)  <  — >  rich-fen  (minerotrophic) 
and  freshwater  <  —  >  brackish  water.  These  gra- 
dients were  to  some  extent  obscured  by  a  complex 
of  factors  governing  the  concentrations  of  ions  in 
the  peats  and  peat  waters.  The  peats  were  almost 
totally  organic  and  cation  exchange  capacities 
(CECs)  varied  with  their  macrofossil  composition. 
Cladium  mariscus  L.  peats  had  higher  CEC  than 
Phragmites  communis  Trin.  peats  of  similar  bulk 
density.  Amounts  of  dissolved  and  extractable  N 
and  P  were  very  low,  but  total  amounts  of  N  and  P 
were  high  and  closely  related  to  bulk  density. 
Large  seasonal  variation  in  concentrations  of  ions 
in  the  peat  waters  was  due  to  dilution  at  times  of 
flooding.  There  was  strong  evidence  that  little 
river  water  penetrated  directly  across  the  study 
area,  contrary  to  classical  descriptions  of  flood- 
plain  mires.  Amplitude  of  fluctuations  in  concen- 
tration varied  between  study  sites,  but  the  pattern 
of  change  was  similar.  Fluctuations  were  small  in 
poor-fen,  Sphagnum-dominated  sites.  An  incursion 
of  brackish  water  up  river  due  to  unusually  high 
tides  was  observed,  but  it  is  likely  that  brackish 
conditions  in  the  fens  are  caused  by  release  of  ions 
from  underlying  estuarine  clays.  (Author's  ab- 
stract) 
W88- 10205 


MICROHABITAT  SELECTION  BY  A  STREAM- 
DWELLING  AMPHIPOD:  A  MULTIVARIATE 
ANALYSIS  APPROACH, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
D.  D.  Williams,  and  K.  A.  Moore. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 
115-122,  3  fig,  3  tab,  17  ref. 

Descriptors:  'Gammarus,  'Amphipods,  'Aquatic 
habitats,  'Particle  size,  'Microhabitats,  'Lotic  en- 
vironment, Silt,  Gravel,  Food  habits,  Behavior, 
Streams,  Water  currents,  Colonization,  Artificial 
substrates,  Ontario,  Habitats,  Rivers,  Interstitial 
spaces,  Deposition,  Sediments,  Analysis  of  covar- 
iance. 

Colonization  of  microhabitat  implants  by  the  am- 
phipod  Gammarus  pseudolimnaeus  in  a  small 
southern  Ontario  stream  was  studied  to  analyze  the 
factors  controlling  habitat  selection.  The  variables 
substrate  particle  size,  current  speed,  presence  of 
food,  and  light  were  used  in  an  analysis  of  covar- 
iance,  with  percentage  weight  of  organic  matter  of 
silt  and  percentage  interstitial  space  occluded  by 
silt  as  the  covariates.  Greatest  numbers  of  amphi- 
pods  settled  on  microhabitats  featuring  large  sub- 
strate particles,  no  current,  and  the  presence  of 
food.  There  also  was  a  positive  relationship  be- 
tween total  numbers  and  the  volume  of  silt  deposit- 
ed on  the  microhabitats  by  the  stream;  small  quan- 
tities of  silt  had  a  beneficial  effect  on  colonization 
but  larger  quantities  became  detrimental.  The 
change  from  a  positive  effect  occurred  at  approxi- 
mately 25%  occlusion  of  the  interstitial  space  in 
large  gravel  (mean  diameter  =  3.2  cm)  and  at 
approximately  55%  occlusion  in  small  gravel 
(mean  diameter  =  0.34  cm).  Large  animals  (6-16.0 
mm  long)  were  found  predominantly  in  microhabi- 
tats featuring  food  and  large  substrate.  Medium- 
sized   animals  (3-6.0   mm)   were   most   commonly 


associated  with  no  current  and  presence  of  food, 
and  were  positively  affected  by  the  amount  of  silt 
but,  at  the  same  time,  were  negatively  affected  by 
increasing  occlusion  of  interstitial  spaces  by  silt. 
Numbers  of  small  Gammarus  (less  than  3.0  mm) 
were  affected  only  by  silt  and  in  a  similar  manner 
to  medium-sized  animals.  Amphipod  biomass  was 
greatest  in  microhabitats  featuring  food  and  no 
current.  Previous  data  on  the  behavior  of  this 
species  in  laboratory  stream-tanks  are  compared 
with  the  microhabitat  selections  seen.  (Author's 
abstract) 
W88- 10206 


STREAM  HYDRAULICS  AS  A  MAJOR  DETER- 
MINANT OF  BENTHIC  INVERTEBRATE 
ZONATION  PATTERNS, 

Karlsruhe  Univ.   (Germany,   F.R.).   Zoologisches 

Inst. 

B.  Statzner,  and  B.  Higler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  1,  p 

127-139,  8  fig,  1  tab,  67  refs. 

Descriptors:  'Lotic  environent,  'Hydraulic  pro- 
files, 'Streams,  'Aquatic  habitats,  'Benthic  inver- 
tebrates, 'Ecological  distribution,  'Environmental 
gradient,  'Stream  profiles,  'Water  currents,  Com- 
parison studies.  Habitats,  Rivers,  Headwaters, 
Deltas,  Estuaries,  Ecological  stability,  Limnology, 
Physical  properties,  Ecosystems,  Hydraulics, 
Benthos,  Spatial  distribution,  Zones. 

Studies  on  the  zonation  of  benthic  fauna  in  four- 
teen streams  situated  in  a  variety  of  latitudes  from 
Alaska  to  New  Zealand  were  evaluated.  The  au- 
thors suggest  that  physical  characteristics  of  flow 
('stream  hydraulics')  are  the  most  important  envi- 
ronmental factor  governing  the  zonation  of  stream 
benthos  on  a  worldwide  scale.  From  the  source  to 
the  mouth  of  a  stream,  zones  of  transition  in 
'stream  hydraulics'  occur,  to  which  the  general 
pattern  of  stream  invertebrate  assemblages  can  be 
related.  In  these  zones  benthic  community  stability 
and  resilience  must  be  different  from  those  up- 
stream and  downstream  of  the  hydraulic  transition 
zones.  A  general  faunistic  zonation  pattern  for  the 
benthos  in  pristine  streams  is  proposed  based  on 
the  changes  in  flow  characteristics  from  headwa- 
ters to  delta  (or  estuary)  in  a  'standard'  stream. 
(Rochester-PTT) 
W  8  8- 10207 


PHOSPHORUS  INACTIVATION  IN  A  EUTRO- 
PHIC  LAKE  BY  THE  DIRECT  ADDITION  OF 
FERRIC  ALUMINIUM  SULPHATE:  CHANGES 
IN  PHYTOPLANKTON  POPULATIONS, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
R.  H.  Foy,  and  A.  G.  Fitzsimons. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 
1-13,  February  1987.  9  fig,  4  tab,  24  ref. 

Descriptors:  'Lake  restoration,  'Phosphorus  re- 
moval, 'Eutrophic  lakes,  'Plant  populations, 
'Population  dynamics,  'Oscillatoria,  'Algae,  Sea- 
sonal variation,  Sulfates,  Iron  compounds,  Alumi- 
num sulfate,  Daphnia,  Diatoms,  Carotenoids, 
White  Lough,  Flocculation,  Ferric  aluminum  sul- 
fate, Phytoplankton,  Alum. 

Reduced  total  phosphorus  concentrations  in  the 
summer  which  followed  the  addition  of  iron  alumi- 
num sulfate  to  White  Lough  failed  to  reduce  sig- 
nificantly the  phytoplankton,  which  continued  to 
be  dominated  by  Oscillatoria  agardhii  var.  isothrix 
Skuja.  This  species  was  present  throughout  the  4 
years  studied,  forming  over  50%  of  the  algal 
volume  in  80%  of  samples.  In  contrast,  species 
which  occurred  principally  in  the  summer  months 
were  found  to  be  severely  curtailed  when  sediment 
release  of  phosphorus  was  suppressed.  The 
phosphorusxarotenoid  ratio  was  used  to  assess  the 
extent  of  phosphorus  limitation  because  laboratory 
studies  on  O.  agardhii  var.  isothrix  showed  that 
this  ratio  was  a  much  better  indicator  of  cell  phos- 
phorus content  than  the  phosphorus:chlorophyll  a 
ratio.  Reduced  summer  phosphorus  concentrations 
in  White  Lough  caused  a  transition  from  intermit- 
tent to  continuous  phosphorus  limitation  rather 
than  a  proportional  reduction  in  the  summer  phy- 
toplankton. Reduced  autumn  grazing  pressure  by 


Daphnia  hyalina  Leydig  allowed  a  large  algal  pop- 
ulation to  develop  in  the  winters  following  phos- 
phorus reduction  despite  a  50%  decline  in  total 
phosphorus.  The  combination  of  increased  winter 
phytoplankton  and  lower  total  phosphorus  re- 
duced soluble  reactive  phosphorus  concentrations 
to  less  than  5  micrograms  P/L  which  in  turn 
curtailed  the  spring  diatom  pulse.  (Author's  ab- 
stract) 
W88-10208 


SOURCES  OF  THE  LIPIDS  IN  THE  BOTTOM 
SEDIMENTS  OF  AN  ENGLISH  OLIGO-MESO- 
TROPHIC  LAKE, 

Bristol   Univ.   (England).   Organic   Geochemistry 

Unit. 

N.  Robinson,  P.  A.  Cranwell,  and  G.  Eglinton. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 

15-33,  February  1987.  8  fig,  5  tab,  58  ref.  Natural 

Environment  Res.  Council  grants  GR3/2951  and 

GR3/3758. 

Descriptors:  'Lipids,  'Bottom  sediments,  'Oligo- 
trophic lakes,  'Mesotrophic  lakes,  'Geochemistry, 
'Diagenesis,  Microbial  degradation,  Organic 
matter,  Coniston  Water,  English  Lake,  England, 
Cycling  nutrients. 

The  organic  geochemistry  of  Coniston  Water,  a 
low  productivity  lake,  was  investigated.  The  rela- 
tive inputs  of  the  various  known  sources  to  differ- 
ent compound  classes  suggest  terrestrial  higher 
plants  as  the  major  source  of  sedimentary  organic 
matter.  Early  lipid  diagenesis,  proceeding  in  the 
bottom  sediments  as  a  result  of  microbial  activity, 
produces  relatively  rapid  changes,  with  shorter 
chain  and  unsaturated  compounds  being  preferen- 
tially degraded.  Free  and  bound  (acid  liberated) 
lipids  exhibit  significant  differences  in  composition, 
related  to  their  respective  sources  and  stability 
towards  degradation.  The  lipid  composition  of  an 
aquatic  higher  plant  (E  lodea  nuttallii),  growing  in 
the  margins  of  the  lake,  has  been  determined;  com- 
parison with  the  sedimentary  lipids  revealed  it  not 
to  be  a  significant  source.  (Author's  abstract) 
W88-10209 


PREDICTION  OF  THE  MACRO-INVERTE- 
BRATE FAUNA  OF  UNPOLLUTED  RUNNING- 
WATER  SITES  IN  GREAT  BRITAIN  USING 
ENVIRONMENTAL  DATA, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

D.  Moss,  M.  T.  Furse,  J.  F.  Wright,  and  P.  D. 

Armitage. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 

41-52,  February  1987.  2  fig,  7  tab,  33  ref. 

Descriptors:  'Prediction,  'Macroinvertebrates, 
'Running  waters,  'Lotic  environment,  'Probabili- 
ty distribution,  'Stream  biota,  Estimating  equa- 
tions. Data  interpretation,  Chemical  properties, 
Physical  properties,  Stream  pollution,  Mathemati- 
cal studies,  Statistical  analysis,  Pollution  index, 
Great  Britain. 

A  procedure  employing  TWINSPAN  (two-way 
indicator  species  analysis)  has  been  developed 
which  uses  environmental  data  to  predict  the  prob- 
abilities of  macro-invertebrate  taxa  occurring  at 
running-water  sites  in  Great  Britain.  Biological, 
physical  and  chemical  data  were  collected  from 
twenty-one  sites  on  three  river  systems  in  order  to 
evaluate  the  procedure.  For  most  sites  the  number 
and  type  of  taxa  recorded,  using  a  standard  sam- 
pling program,  were  very  close  to  those  predicted 
using  twenty-eight  environmental  variables.  These 
variables  include  topographical  parameters,  water 
channel  size  and  dynamics,  particle  sizes,  macro- 
phyte  cover,  and  chemical  data  such  as  pH,  dis- 
solved oxygen,  and  alkalinity.  Comparison  with 
other  studies  at  the  same  sites  showed  that  most 
taxa  whose  probability  of  occurrence  was  >  or  = 
to  0.5  could  be  found  with  more  intensive  sam- 
pling. Reducing  the  number  of  variables  used  in 
making  the  predictions  from  twenty-eight  to  five 
resulted  in  only  a  slight  loss  of  productive  accura- 
cy. Combinations  of  chemical  and  physical  varia- 
bles gave  better  predictions  than  equivalent  num- 
bers of  physical  variables  only  but  the  latter  may 
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be  more  appropriate  where  chemical  pollution  is 
known,  or  suspected  to  occur.  The  procedure  is  of 
practical  value  in  the  detection  and  assessment  of 
pollution.  It  may  also  be  used  to  explore  patterns  in 
the  structure  and  functioning  of  stream  communi- 
ties. (Author's  abstract) 
W88-10210 


COLONIZATION  OF  RIVERS  AND  CANALS 
IN  GREAT  BRITAIN  BY  DUGESIA  TIGRINA 
(GIRARD)  (PLATYHELMINTHES:  TRICLA- 
DIDA), 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

R.  F.  Wright. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 

69-78,  February  1987.  1  fig,  2  tab,  16  ref,  append. 

Descriptors:  *Dugesia,  *Rivers,  *Ecology,  "Popu- 
lation  dynamics,  'Colonization,  *Canals,  *Exotic 
species,  *Lotic  waters,  'Distribution  patterns,  Spa- 
tial  distribution,   Great   Britain,   Aquatic  habitats. 

Prior  to  1975  Dugesia  tigrina,  an  American  immi- 
grant triclad,  was  known  from  only  a  few  flowing 
water  sites  in  Great  Britain.  Since  then  it  has  been 
found  in  a  large  number  of  lowland  rivers  and 
canals  in  England  and  Wales,  and  in  1985  it  was 
reported  from  the  lower  reaches  of  the  River 
Tweed  in  Scotland.  The  recorded  distribution  of 
D.  tigrina  up  to  the  end  of  1985  (115,  10  km 
squares  now  occupied)  is  reported  and  the  environ- 
mental conditions  are  summarized  at  a  subset  of 
twenty-five  sites  where  D.  tigrina  occurs.  Informa- 
tion on  the  native  triclads  at  sites  recently  colo- 
nized by  D.  tigrina  is  used  as  a  basis  for  speculating 
on  the  rivers  most  vulnerable  to  the  future  spread 
of  this  species.  Possible  methods  of  dispersal  of  D. 
tigrina,  most  likely  via  human  activities,  are  dis- 
cussed. The  features  which  make  D.  tigrina  a  suc- 
cessful colonist  are  its  ability  to  exploit  a  wide 
variety  of  food  resources,  its  asexual  mode  of 
reproduction  and  high  potential  for  population 
growth,  and  its  physiological  tolerance  of  enriched 
waters,  high  water  temperatures  and  brackish 
water.  (Author's  abstract) 
W88-10211 


IMPACT  OF  PLANKTIVOROUS  FISH  ON  THE 
STRUCTURE  OF  A  PLANKTON  COMMUNI- 
TY, 

York  Univ.,  North  York  (Ontario).  Dept.  of  Biol- 
ogy- 

J.  R.  Post,  and  D.  J.  McQueen. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 
79-89,  February  1987.  6  fig,  2  tab,  24  ref. 

Descriptors:  "Planktivorous  fish,  *Plankton,  "Eu- 
trophic  lakes,  *Algal  control,  *Perch,  Population 
dynamics,  Crustaceans,  Daphnia.  Population  densi- 
ty. Aquatic  productivity,  Zooplankton,  Phyto- 
plankton,  Biomass,  Fish  food  organism.  Limnolo- 
gy, Lake  management. 

The  abundance  of  planktivorous  juvenile  yellow 
perch,  Perca  flavescens,  was  manipulated  in  three 
750  cu  m  enclosures  in  a  eutrophic  lake.  There  was 
a  significant  negative  relationship  between  fish  and 
zooplankton  biomasses.  At  high  fish  densities  the 
zooplankton  community  was  dominated  by  large 
filter-feeding  cladocera,  primarily  daphnids.  There 
was  no  significant  relationship  between  zooplank- 
ton and  phytoplankton  biomasses  when  considered 
over  the  whole  experiment  but  there  was  a  trend 
towards  lower  phytoplankton  biomass  in  the  enclo- 
sure dominated  by  daphnids  during  mid-summer.  It 
is  concluded  that,  although  planktivorous  fish  have 
a  strong  negative  impact  on  zooplankton  commu- 
nity biomass  and  size  structure,  the  relationship  at 
the  next  lower  trophic  level,  zooplankton  and  phy- 
toplankton, is  much  weaker.  Therefore,  the  bio- 
manipulation  of  planktivorous  fish  populations  as  a 
management  technique  to  control  phytoplankton 
abundance  is  largely  ineffective.  (Author's  ab- 
stract) 
W88-10212 


INFLUENCE  OF  MICROHABITAT  ON  AVAIL- 
ABILITY OF  DRHTING  INVERTEBRATE 
PREY  TO  A  NET-SPINNING  CADDISFLY, 


Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-10213 


VARIATION  IN  THE  C:P  RATIO  OF  SUS- 
PENDED AND  SETTLING  SESTON  AND  ITS 
SIGNIFICANCE  OF  P  UPTAKE  CALCULA- 
TIONS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
U.  Uehlinger,  and  J.  Bloesch. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 
99-108,  February  1987.  3  fig,  4  tab,  26  ref. 

Descriptors:  *Primary  productivity,  *Carbon, 
*Phosphorus,  *Seston,  "Zooplankton,  *Plankton, 
*Eutrophic  lakes,  "Limiting  nutrients.  Sedimenta- 
tion, Suspended  solids,  Aquatic  populations,  Epi- 
limnion,  Detritus,  Algae,  Carbon  radioisotopes, 
Lake  Lucerne,  Switzerland. 

In  1981-84  limnocorral  (LC)  experiments  were  per- 
formed in  Lake  Lucerne,  Switzerland,  to  manipu- 
late the  planktonic  community  by  varying  P  fertil- 
ization and  by  removing  large  zooplankton  (with  a 
95  micron  screen).  The  C:P  ratios  in  both  suspend- 
ed and  entrapped  seston  exceeded  the  'ideal'  C:P 
ratio  of  106  proposed  in  another  paper  when  P  was 
limiting  algal  growth.  P  fertilization  could  de- 
crease the  sestonic  C:P  ratio  to  106  only  when  P 
did  not  limit  algal  growth;  P  additions  far  exceed- 
ing the  P  loading  of  eutrophic  lakes  were  neces- 
sary to  obtain  this  situation.  Changes  in  epilimnetic 
C:P  ratios  were  usually  related  to  short-term 
changes  in  primary  production,  caused  by  variable 
in  situ  light  conditions  and  turbulence,  and  subse- 
quent variation  in  POC  concentrations.  Entrapped 
seston  in  the  95  micron-filtered  LCs  showed  C:P 
ratios  slightly  higher  than  those  of  suspended 
seston,  indicating  fast  P  release  and  slower  C  min- 
eralization in  the  epilimnetic  nutrient  cycle.  Re- 
moving large  crustacean  zooplankton  enhanced 
epilimnetic  P  mineralization,  and  C:P  ratios  of 
entrapped  seston  in  the  95  micron-filtered  LCs 
were  increased.  Detritus  formed  a  relatively  high 
proportion  of  the  seston  and  amounted  to  more 
than  two  thirds  of  the  measured  POC  concentra- 
tion. Calculations  of  algal  P  uptake  using  informa- 
tion on  sestonic  C:P  ratios  and  C-14  uptake  rates 
are  questionable,  as  long  as  detritus  cannot  be 
separated  from  algae  and  net  carbon  uptake  cannot 
be  accurately  measured.  (Author's  abstract) 
W88-10214 


ZOOPLANKTON  GRAZING  ON  (METHYL- 
(3)H)THYMIDINE-LABELLED  NATURAL 

PARTICLE  ASSEMBLAGES:  DETERMINA- 
TION OF  FILTERING  RATES  AND  FOOD  SE- 
LECTIVITY, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 
tionen. 
L.  Bern. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 
151-159,  February  1987.  1  fig,  5  tab,  48  ref.  Swed- 
ish Natural  Science  Research  Council  Grant  B-BU 
3083-105. 

Descriptors:  "Tracers,  "Zooplankton,  "Food 
habits,  "Predation,  "Amino  acids,  "Particulate 
matter,  "Bacteria,  "Selectivity,  Methyl  thymidine, 
Daphnia,  Crustaceans,  Lake  Norrviken,  Sweden, 
Radioisotopes,  Tritium,  Cyanophyta,  Isotope  stud- 
ies, Limnology. 

The  grazing  of  (methyl-(3)H)thymidine-labeled 
bacteria  by  zooplankton  was  studied  in  Lake  Norr- 
viken, Sweden.  Animals  did  not  ingest  bacteria 
attached  to  large  colonies  of  the  cyanobacterium 
Microcystis  wesenbergii  Kom.  but  small  aggre- 
gates of  bacteria  and  free  bacteria  were  readily 
consumed.  Diaphanosoma  brachyurum  (Lievin), 
Daphnia  cucullata  Sars,  and  Daphnia  galeata  Sars 
grazed  free  bacteria  more  quickly  than  aggregates, 
but  Eudiaptomus  gracilis  (Sars),  Chydorus  sphaeri- 
cus  Mull,  and  Bosmina  coregoni  9.1.  Baird  grazed 
the  aggregates  more  readily.  Filtering  rate  determi- 
nation varied  from  1.6  to  125  microliters/individ- 
ual/hour  for  various  species.  The  zooplankton  spe- 
cies studies  were  estimated  to  ingest  roughly 
0.0001  to  0.001  micrograms  bacterial  C/individual/ 


hour  (if  only  free  bacteria  are  taken  into  account). 
These  data  indicate  that  free  bacteria  alone  are 
hardly  an  important  food  resource  for  crustacean 
zooplankton  populations  in  Lake  Norrviken.  (Au- 
thor's abstract) 
W88-10215 


CHARACTERIZATION  AND  DESCRIPTION 
OF  THE  MAARSSEVEEN  LAKE  SYSTEM, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

W.  R.  Swain,  R.  Lingeman,  and  F.  Heinis. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

I,  p  5-16,  July  1987.  5  fig,  5  tab,  17  ref. 

Descriptors:  "Lakes,  "Limnology,  "Eutrophica- 
tion,  "Mesotrophy,  "Netherlands,  "Oligotrophy, 
Trace  metals,  Atmospheric  transport,  Morphome- 
try, Anoxia. 

The  Maarsseveen  Lakes  system,  located  near  the 
City  of  Utrecht,  The  Netherlands,  consists  of  two 
major  bodies  of  water,  a  larger  lake  (Maarsseveen 
I)  and  a  smaller  lake  (Maarsseveen  II),  intercon- 
nected by  a  maze  of  channels  known  as  a  'petga- 
ten'  area.  The  hydrodynamics  of  the  lake  region 
coupled  with  this  'petgaten'  areas  are  responsible 
for  the  maintenance  of  the  relatively  oligomesotro- 
phic  character  of  Lake  Maarsseveen  I,  as  com- 
pared with  the  more  eutrophic  Lake  Maarsseveen 

II.  Both  lakes  are  plagued  by  problems  of  summer 
anoxia,  although  this  phenomenon  is  far  more  pro- 
nounced in  the  more  eutrophic  small  lake.  Atmos- 
pheric deposition  is  responsible  for  contributions  of 
significant  quantities  of  trace  metals  to  both  lakes, 
and  the  River  Vecht  acts  as  an  additional  source 
for  Lake  Maarsseveen  II.  (See  W88-10253  thru 
W88-10258)  (Author's  abstract) 

W88-10252 


WATER  QUALITY  OF  THE  TWO  MAARSSE- 
VEEN LAKES  IN  RELATION  TO  THEIR  HY- 
DRODYNAMICS, 

Water  Board  of  Utrecht  (Netherlands). 

E.  Van  Donk. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

1,  p  17-24,  July  1987.  5  fig,  3  tab,  7  ref. 

Descriptors:  "Water  pollution  sources,  "Limnolo- 
gy, "Trace  metals,  "Water  quality,  "Hydrodyna- 
mics, "Lakes,  Groundwater,  Oligotrophic  lakes, 
Cadmium,  Zinc,  Lake  sediments,  Deposition,  Rain- 
water, Eutrophication. 

The  hydrodynamics  of  the  two  Maarsseveen  Lakes 
is  the  main  cause  of  the  difference  in  water  quality 
between  the  lakes.  The  meso-oligotrophic  Lake  I  is 
mainly  supplied  by  groundwater  and  rainwater 
while  the  eutrophic  Lake  II  is  fed  by  water  from 
the  River  Vecht.  Both  lakes,  however,  have  a 
relative  high  concentration  of  Zn  and  Cd  in  their 
water  system  and  sediment.  The  mean  concentra- 
tions of  Zn  and  Cd  in  the  water  system  are  even 
higher  than  in  the  River  Vecht.  Measurements  of 
atmospheric  deposition  (dry  and  wet)  illustrated 
high  levels  of  Zn,  Cd  and  Cu  transported  to  this 
area.  There  are  indications  that  three  metallurgical 
industries  located  in  this  region  are  responsible  for 
the  high  deposition  of  these  metals  in  the  lakes. 
(See  also  W88-10252  and  W88-10254  thru  W88- 
10258)  (Author's  abstract) 
W88-10253 


TIME  SERIES  OF  PHYSICAL,  CHEMICAL 
AND  PLANKTON  PARAMETERS  IN  LAKE 
MAARSSEVEEN  I:  1980-1986, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 
tische  Oecologie. 

R.  Lingeman,  F.  Heinis,  and  A.  Veen. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
1,  p  25-38,  July  1987.  11  fig,  2  tab,  15  ref. 

Descriptors:  "Limnology,  "Temperature, 

"Oxygen,  "Phytoplankton,  "Eutrophication, 
"Lakes,  Nutrients,  Aquatic  populations,  Silicon, 
Cyanoophyta,  Microcystis,  Physical  properties, 
Chemical  properties. 
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In  1983,  an  unexpected  bloom  of  the  cyanobacteria 
Microcystis  aeruginosa  was  observed  in  Lake 
Maarsseveen  I.  It  wa  supposed  that  this  phenome- 
non might  be  an  indication  of  accelerated  eutroph- 
ication  of  the  lake.  However,  data  on  physical, 
chemical  and  phytoplankton  parameters,  collected 
over  the  last  six  years,  do  not  support  this  conten- 
tion. Phytoplankton  total  phosphate  and  physical 
characteristics  did  not  change.  Annual  levels  of 
dissolved  nutrients  such  as  silicate  and  nitrate  were 
even  observed  to  show  significant  decrease  over 
the  period  of  observation.  (See  also  W88-10252 
thru  W88-10253  and  W88-10254  thru  W88-10258) 
(Author's  abstract) 
W88-10254 


UNDERESTIMATION  OF  PRIMARY  PRO- 
DUCTION AS  INDICATED  BY  MEASURE- 
MENTS WITH  SIZE-FRACTIONATED  PHYTO- 
PLANKTON IN  LAKE  MAARSSEVEEN  I  (THE 
NETHERLANDS), 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 
tische  Oecologie. 

B.  J.  G.  Flik,  M.  Bos,  K.  Royackers,  and  J. 
Ringleberg. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 
1,  p  39-47,  July  1987.  4  fig,  3  tab,  27  ref. 

Descriptors:  "Limnology,  "Phytoplankton, 
"Lakes,  "Primary  productivity,  Zooplankton, 
Aquatic  fauna,  Aquatic  populations,  Animal  popu- 
lation, Rotifers,  Netherlands. 

Primary  productivity  of  four  size  classes  of  phyto- 
plankton (<  150  microns  <  50  microns  <  20 
microns  and  <  5  microns)  was  measured  from 
March  through  October  1986  in  Lake  Maarsseveen 
I  with  an  incubator  technique.  The  mean  column 
production  was  approximately  400  mg  carbon  per 
sq  m  per  day,  with  a  range  of  values  between  150 
and  750  mg  carbon  per  sq  m  per  day.  The  mean 
contribution  of  the  size  fractions  <  50  microns,  < 
20  microns  and  <  5  microns  to  the  size  fraction  < 
150  microns  was  80%,  60%  and  35%  respectively. 
During  their  appearance,  the  grazing  impact  of 
small  herbivorous  zooplankton,  e.g.  rotifers,  can 
give  an  underestimation  of  the  size  fraction  <  1 50 
micrometers.  An  indication  of  this  phenomenon  is 
given.  (See  also  W88-10252  thru  W88-10254  and 
W88-10256  thru  W88-10258)  (Author's  abstract) 
W88-10255 


SUBMERGED  MACROPHYTES  IN  LAKE 
MAARSSEVEEN  I:  CHANGES  IN  SPECIES 
COMPOSITION  AND  BIOMASS  OVER  A  SIX- 
YEAR  PERIOD, 

Centre  for  Agrobiological  Research,  Wageningen 

(Netherlands). 

E.  P.  H.  Best. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

1,  p  55-60,  July  1987.  2  tab,  12  ref. 

Descriptors:  "Submerged  plants,  "Lakes,  "Species 
composition,  "Limnology,  "Macrophytes,  "Bio- 
mass,  "Aquatic  populations,  Aquatic  fauna,  Eco- 
systems, Aquatic  flaura,  Fish  populations,  Eu- 
trophication,  Water  use,  Temporal  distribution. 

The  submerge  macrophytes  of  Lake  Maarsseveen  I 
(The  Netherlands)  were  surveyed  in  1983  using 
SCUBA  diving  techniques.  Only  40%  of  the  char- 
aceans  and  75%  of  the  angiosperms  detected  in 
1977  remained.  The  area  colonized  by  submerged 
macrophytes  was  0.45%  upon  reexamination  in 
1983,  compared  with  25.10%  in  1977.  The  ob- 
served decreases  were  largely  attributable  to  a  shift 
of  the  plant-colonized  areas  to  shallower  depths. 
By  1983,  most  of  the  earlier  predominant  vegeta- 
tion types  had  disappeared  and  the  biomass  had 
decreased.  The  decline  in  submerged  vegetation 
may  be  attributed  to  increasing  eutrophication,  fish 
populations  and  recreational  activities.  (See  W88- 
10252  thru  W88-10255  and  W88-10257  thru  W88- 
10258)  (Author's  abstract) 
W88-10256 


PRODUCTION  AND  DECOMPOSITION  OF 
THE  EMERGENT  LITTORAL  ZONE  OF  LAKE 
MAARSSEVEEN  I,  AN  OVERVIEW, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 


tische  Oecologie. 

J.  T.  Meulemans,  and  P.  J.  Roos. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

1,  p  61-69,  July  1987.  5  fig,  3  tab,  32  ref. 

Descriptors:  "Productivity,  "Littoral  zone,  "Lakes, 
"Aquatic  plants,  "Limnology,  "Decomposition, 
"Nutrients,  Phragmites,  Light  penetration,  Organic 
matter,  Plant  growth. 

The  emergent  zone  of  Lake  Maarsseveen  I,  which 
occupies  1.3%  of  the  total  surface  area  of  the  lake, 
is  dominated  by  Phragmites  australis.  Growth 
characteristics  of  above-ground  structures  of  this 
reed  are  presented,  as  well  as  nutrient  and  carbon 
contents.  The  former  are  also  presented  for  the 
rhizomes.  Data  are  presented  on  decomposition  of 
leaves  and  stems  of  the  reed.  A  description  is  given 
of  the  development  of  periphytic  architecture  on 
dead  reed  stems,  and  its  relation  to  submerse  and 
light  distribution  within  periphyton.  (See  W88- 
10252  thru  W88-10256  and  W88-10258)  (Author's 
abstract) 
W88-10257 


DENSITY  FLUCTUATIONS  IN  POPULATIONS 
(1982-1986)  AND  BIOLOGICAL  OBSERVA- 
TIONS OF  POTAMOPYRGUS  JENKINSI  IN 
TWO  TROPHICALLY  DIFFERING  LAKES, 

Amsterdam  Univ.  (Netherlands).  Vakgroep  Aqua- 

tische  Oecologie. 

J.  Dorgelo. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  21,  No. 

1,  p  95-110,  July  1987.  4  fig,  5  tab,  68  ref. 

Descriptors:  "Population  density,  "Lakes,  "Meso- 
trophy,  "Oligotrophy,  "Limnology,  "Gastropods, 
"Snails,  "Eutrophication,  Animal  populations,  Tol- 
erance, Macrophytes,  Aquatic  fauna,  Life  history 
studies. 

The  hydrobiid  snail  Potamopyrgus  jenkinsi  (E.A. 
Smith),  characterized  by  parthenogenesis  and  ovo- 
vivipary,  was  quantitatively  sampled  monthly  be- 
tween June,  1982,  and  December,  1986,  on  sandy 
bottoms  in  the  shallow  zones  of  the  meso-oligotro- 
phic  Lake  Maarsseveen  I  and  the  eutrophic  Lake 
Maarsseveen  II  (The  Netherlands).  The  snail  dem- 
onstrated a  very  clumped  distribution  in  both 
lakes.  The  mean  numbers  of  juveniles  and  adults 
taken  together  fluctuated  strongly.  Organisms  in 
Lake  I  showed  relatively  high  densities  (up  to 
25,000/sq  m)  in  1982,  followed  by  a  sudden  drop 
to  values  approaching  zero  in  December,  1982, 
with  a  subsequent  rapid  increase  in  densities,  fluc- 
tuating between  2,000  and  200/sq  m.  In  Lake  II, 
densities  of  snails  fluctuated  between  13,000  and 
300/sq  m  with  decreases  in  the  spring  of  1985  and 
1986.  The  various  types  of  decreases  in  the  lakes 
are  extensively  discussed,  but  no  explanation  is 
presently  available.  The  reduction  in  Lake  I  was  of 
catastrophic  proportions,  but  the  speed  of  recovery 
of  the  population  was  remarkable.  Floating  was 
observed  only  in  Lake  I,  and  only  during  the 
occurrence  of  the  highest  densities  on  the  sedi- 
ment. Burrowing  behavior  was  very  common,  but 
strongly  suppressed  under  an  uninterrupted  dark 
regimen.  A  shift  of  temperature  from  15  to  22C 
had  the  same  effect.  A  number  of  submerged  ma- 
crophyte  species  from  Lake  I  proved  to  attract  P. 
jenkinsi  in  the  absence  of  sandy  substrate,  though 
these  plants  were  only  covered  by  the  snail  during 
the  period  of  the  highest  densities  in  1982.  Tem- 
peratures of  20C  or  lower  were  well-  tolerated, 
unlike  temperatures  of  25  and  30C.  Growth  was 
distinct  at  10,  15  and  20C.  Keeled  individuals  were 
encountered  in  much  higher  numbers  in  Lake  I 
than  in  Lake  II.  (See  W88-10252  thru  W88-10257) 
(Author's  abstract) 
W88-10258 


NEUTRALIZING  STRATEGIES  FOR  ACID 
WATERS:  SODIUM  AND  CALCIUM  PROD- 
UCTS GENERATE  DIFFERENT  ACID  NEU- 
TRALIZING CAPACITIES, 

Freshwater    Biological    Association,    Windermere 

(England). 

For   primary   bibliographic   entry   see   Field    5G 

W88- 10266 


MECHANISMS  OF  PRECIPITATION  OF 
MANGANESE(II)  IN  LAKE  BIWA,  A  FRESH 
WATER  LAKE, 

Shiga  Univ.,  Otsu  (Japan).   Dept.   of  Chemistry. 
M.  Kawashima,  T.  Takamatsu,  and  M.  Koyama. 
Water  Research  WATRAG,  Vol.  22,  No.  5,  p  613- 
618,  May  1988.  9  fig,  1  tab,  28  ref. 

Descriptors:  "Chemical  precipitation,  "Chemistry 
of  precipitation,  "Manganese,  "Lakes,  "Suspended 
solids,  "Microbial  degradation,  Adsorption,  Oxida- 
tion, Equilibrium,  River  mouth,  Bottom  water,  Ion 
transport,  Lake  Biwa  Japan,  Bacterial  physiology. 

The  precipitation  mechanisms  of  Mn(II)  were  stud- 
ied from  the  viewpoint  of  adsorption  onto  suspend- 
ed solids  (SS)  and  microbial  oxidation  of  Mn  in 
Lake  Biwa.  In  aerobic  water  samples  maintained  in 
the  laboratory,  the  concentration  of  dissolved 
Mn(Mn(II))  decreased  at  pH  >  7  by  microbially 
mediated  oxidation.  Filtration,  autoclaving  and 
u.v.  light  irradiation  the  water  samples  and  the 
addition  of  NaN3  inhibited  the  precipitation  of 
Mn(II).  The  adsorption  of  Mn(II)  onto  SS  was  also 
appreciable  at  pH  >  7,  and  attained  equilibrium 
within  at  least  30  min.  The  oxidation  rate  of  Mn(II) 
was  much  less  than  the  adsorption  rate.  In  various 
environments  of  the  lake  (bottom  water,  sediment 
surface,  river  mouth,  etc.)  the  initial  adsorption  of 
Mn(II)  and  subsequent  slow  oxidation  mediated  by 
bacteria  may  be  essential  to  the  mechanisms  of 
Mn(II)  precipitation.  (Author's  abstract) 
W88-10270 


PROGRESSIVE  MODIFICATIONS  IN  THE 
STRUCTURE  OF  BENTHIC  INVERTEBRATE 
COMMUNITIES  AS  A  FUNCTION  OF  WATER 
QUALITY  OF  THE  OURTHE  AND  LESSE 
(BELGIAN  MEUSE)  (MODIFICATION  PRO- 
GRESSIVE DE  LA  STRUCTURE  DES  PEUPLE- 
MENTS  DTNVERTEBRES  BENTHIQUES  EN 
FONCTION  DE  LA  QUALITE  DE  L'EAU  DE 
L'OURTHE  ET  LA  LESSE  (MEUSE  BELGE)), 
Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10280 


EFFECTS  OF  A  SEWAGE  TREATMENT 
PLANT  ON  THE  PHYSICO-CHEMICAL 
QUALITY  AND  COMMUNITY  STRUCTURE 
OF  THE  BENTHIC  FAUNA  OF  A  POLLUTED 
RIVER,  THE  HAUTE-SEMOIS  (ETUDE  DES 
EFFETS  D'UNE  STATION  D'EPURATION  SUR 
LA  QUALITE  PHYSICO-CHIMIQUE  ET  LA 
STRUCTURE  DE  PEUPLEMENT  DE  LA 
FAUNE  BENTHIQUE  D'UNE  RIVIERE  POL- 
LUEE,  LA  HAUTE-SEMOIS), 
Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10281 


FISH  COMMUNITIES  OF  THE  UPPER 
DANUBE  RIVER  (GERMANY,  AUSTRIA) 
PRIOR  TO  THE  NEW  RHEIN-MAIN-DONAU 
CONNECTION, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

For   primary   bibliographic   entry   see   Field   6G 

W88-10284 


HEAVY  METAL  LOAD  OF  LAKE  IIDESJARVI 
AS  REFLECTED  IN  ITS  SEDIMENTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-10287 


PCB  IN  THE  SEDIMENTS  OF  THE  LAKE  JY- 
VASJARVI, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10288 


OBSERVATIONS  OF  THE  CONNECTION  BE- 
TWEEN   WATER   MOVEMENTS   AND   DEEP- 


37 


Field  2— WATER  CYCLE 


Group  2H — Lakes 

BOTTOM  SEDIMENTS  IN  LAKE  VANAJAN- 

SELKA, 

Helsinki  Univ.  (Finland).  Dept.  of  Geophysics. 
T.  Hiltunen,  and  P.  Kansanen. 
Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  25-35, 
1987.  6  fig,  4  tab,  22  ref. 

Descriptors:  'Finland,  "Lake  Vanajanselka,  'Lim- 
nology, 'Lake  sediments,  'Sedimentation,  'Water 
transport,  'Water  currents,  Particle  size,  Lakes, 
Sonar,  Oscillatory  waves,  Seasonal  variation,  Wind 
stress. 

The  bottom  dynamic  conditions  were  identified  in 
Lake  Vanajanselka  (where  the  bottom  topography 
is  complicated)  on  the  basis  of  current  measure- 
ments, the  echosounding  profiles  and  analyses  of 
the  particle  sizes  of  the  surficial  sediments.  There 
was  a  rift  in  the  bedrock  which  was  not  filled 
effect  during  the  history  of  the  lake.  The  occur- 
rence of  lake  ochre  was  characterized  the  transpor- 
tation bottoms  in  the  depression  and  on  the  steep 
slopes  of  it.  Water  movements  were  researched  by 
measuring  temperature  and  current  speed  in  a 
narrow  deep  (20.8  m)  during  summer  stratification 
in  1983.  Current  measurements  in  June  and  July 
showed  oscillating  currents  with  irregular  periods 
of  5-90  h.  The  average  speed  at  a  depth  of  0.4  m 
above  the  bottom  was  6  cm/s.  The  maximum 
velocity  was  18.2  cm/s  to  the  north  in  June  and 
18.3  cm/s  to  the  north  in  July.  In  both  cases,  the 
wind  had  blown  for  several  hours  from  the  NW  at 
about  4-8  m/s.  The  unusual  current  activity  at  the 
deep  narrow  was  noticed  to  be  induced  by  chang- 
ing wind  stress,  which  inclines  thermocline  and 
affects  movements  of  the  mass  of  hypolimnion. 
The  contraction  of  the  depression  increases  the 
current  speed.  Observed  speeds  are  high  enough  to 
hinder  sedimentation  of  fine  particles  and  probably 
occasionally  affect  transportation  of  loose  material 
on  the  bottom.  (Author's  abstract) 
W88-10289 


PHYTOPLANKTON  IN  LAKE  KONNEVESI 
WITH  SPECIAL  REFERENCE  TO  EUTROPH- 
ICATION  OF  THE  LAKE  BY  FISH  FARMING, 

Jyvaeskylae   Univ.    (Finland).    Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10290 


ELUTION  PATTERNS  OF  AQUATIC  HUMUS 
IN  SIZE  EXCLUSION  CHROMATOGRAPHY 
BASED  ON  DIFFERENT  ELUANTS, 

Joensuu    Univ.    (Finland).    Mekrijaervi    Research 

Station. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10291 


EUTROPHICATION  OF  LAKE  LESTIJARVI 
AS  A  CONSEQUENCE  OF  FOREST  BOG 
DITCHING, 

Jyvaeskylae  Univ.  (Finland).  Inst,  for  Environment 

Research. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-10292 


COMPARATIVE  STUDIES  ON  MACRO- 
PHYTES  AND  PHYTOPLANKTON  IN  TEN 
SMALL,  BROWN-WATER  LAKES  OF  DIFFER- 
ENT TROPHIC  STATUS, 

Maj  and  Tor  Nessling  Foundation,  Helsinki  (Fin- 
land). 

V.  Ilmavirta,  and  H.  Toivonen. 
Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  125-142, 
1987.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Macrophytes,  'Phytoplankton, 
'Brown  water  lakes,  'Lakes,  'Limnology, 
'Trophic  level,  'Eutrophication,  'Decomposing 
organic  matter,  Water  chemistry,  Plant  growth 
forms,  Finland,  Algae,  Nutrients,  Lake  chain. 

The  lakes  in  this  study,  which  are  situated  near 
Tampere,  Finland,  form  a  chain  with  two  legs  of 
four  lakes  which  join  a  brook  before  the  9th  lake. 
Nutrient  concentrations  increased  gradually  from 
the  lakes  at  highest  elevation  to  the  lowest  one  and 
this  increase  was  closely  related  to  the  proportion 
of  arable  land  in  the  catchment  area.  The  number 


of  related  macrophyte  species,  as  well  as  their 
amount  (expressed  as  vegetation  index),  increased 
along  the  chain  with  increasing  eutrophy.  The 
proportion  of  species  indicating  eutrophy  also  in- 
creased steadily  along  the  course  of  the  chain,  both 
as  number  of  species  and  biomass.  The  proportion 
of  plants  representing  various  growth  forms  also 
revealed  marked  differences  between  lakes  with 
lemnids  being  restricted  to  the  most  nutrient-rich 
water  bodies.  Phytoplankton  showed  a  similar 
trend  while  the  legs  of  the  chain  were  separate. 
But  after  the  waters  mixed  in  the  9th  lake,  the 
biomass  and  species  number  dropped  sharply  and 
one  genus  (Cryptomonas)  dominated.  This  drop 
was  explained  by  strong  ecological  stress  in  mixed 
communities  and  the  extensive  competitive  ability 
of  the  flagellates  in  humic  waters.  (Author's  ab- 
stract) 
W88-10298 


DILUTION  EFFECTS  ON  THE  FLUORES- 
CENCE MEASUREMENTS  OF  HUMIC  LAKE 
WATERS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10299 


EFFECTS  OF  FILTRATION  ON  THE  DETER- 
MINATION OF  PHOSPHATE  PHOSPHORUS 
IN  RUNOFF  WATERS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10300 


ADEQUACY  OF  LARGE-SCALE  MODELS 
IDENTIFIED  WITH  INCOMPLETE  FIELD 
DATA  -  A  CASE  STUDY  WITH  TWO  LAKE 
MODELS, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

O.  Varis,  J.  Kettunen,  and  A.  V.  Leonov. 
Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  157-165, 
1987.  8  fig,  3  tab,  18  ref. 

Descriptors:  'Model  studies,  'Mathematical 
models,  Phosphorus,  'Statistical  models,  'Limnol- 
ogy, 'Statistical  analysis,  Model  testing,  Data  ac- 
quisition, Algal  dynamics,  Finland,  Hungary,  Hy- 
drologic  models,  Lake  Kuortaneenjarvi,  Lake  Ba- 
laton, Eurtrophication,  Nitrogen,  Incomplete  data. 

This  study  was  motivated  by  the  question:  'Within 
a  large  scale  model  describing  a  complex  natural 
system,  how  adequate  and  valid  can  the  items 
identified  with  incomplete  field  data  be  assumed  to 
be  in  comparison  with  subsystems  better  observed.' 
This  question  was  studied  by  applying  and  com- 
paring two  water  quality  models  against  the  same 
set  of  field  data  from  Lake  Kuortaneenjarvi,  Fin- 
land. One  of  the  models  has  previously  been  con- 
structed to  describe  algal  dynamics  based  on  nitro- 
gen and  phosphorus  cycles  of  the  lake.  The  other 
has  been  developed  for  the  analysis  of  the  phos- 
phorus dynamics  and  transformations  of  Lake  Ba- 
laton, Hungary.  Nine  model  variables  were  chosen 
to  represent  the  models  and  different  categories  of 
observation  types:  directly  and  indirectly  observed 
as  well  as  non-observed  variables.  Statistical  com- 
parisons were  made  between  computed  and  ob- 
served values  as  well  as  between  the  simulated 
values  obtained  with  the  tow  models.  The  results 
show  distinctly  the  problem  of  uncertainty  and 
inadequacy  related  to  modeling  of  non-observed 
subsystems.  (Author's  abstract) 
W88-10301 


WATER  CURRENTS  AND  EROSION  OF  CEL- 
LULOSE FIBERS  IN  A  SHORT  TERM  REGU- 
LATED WATER  COURSE, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-10302 


WINTER  AND  SUMMER  LOW  FLOWS  IN  FIN- 
LAND, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 


drological  Office. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10303 


SURVEY  OF  ACIDIFICATION  BY  AIRBORNE 
POLLUTANTS  IN  52  LAKES  IN  SOUTHERN 
FINLAND, 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Peatland  Forestry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10305 


STRONG     AND     WEAK     ACIDS     IN     LAKE 
WATERS  -  A  METHODOLOGICAL  STUDY, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 
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RESTORATION  OF  SHALLOW  LAKE  ECO- 
SYSTEMS, WITH  EMPHASIS  ON  LOOS- 
DRECHT  LAKES, 

Ministerie    van   Volkshuisvesting    en    Ruimtelijke 

Ordening,  Leidschendam  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 
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LOOSDRECHT  LAKES,  ORIGIN,  EUTROPH- 
ICATION, RESTORATION  AND  RESEARCH 
PROGRAMME, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
L.  Van  Liere. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 
1/2,  p  9-15,  November,  1986.  4  fig,  2  tab,  9  ref. 

Descriptors:  'Lake  restoration,  'Water  pollution 
effects,  'Limnology,  'Lakes,  'Loosdrecht  Lakes, 
'Eutrophication,  'Netherlands,  Morphology,  Lake 
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Shallow  water,  Environment,  Aquatic  environ- 
ment, Water  pollution,  Peat,  Plankton,  Trophic 
level,  Aquatic  life,  Aquatic  animals,  Aquatic 
plants. 

The  Loosdrecht  Lakes  of  The  Netherlands  are 
described  to  provide  background  for  a  seminar  on 
their  eutrophication  and  restoration.  These  shallow 
lakes,  situated  about  20  km  southeast  of  Amster- 
dam, were  created  by  the  excavation  of  peat.  Their 
waters  used  to  be  very  clear,  with  phytoplankton 
consisting  of  diatoms  and  green  algae  that  are 
typical  of  mesotrophic  water.  Currently,  Oscilla- 
toria  and  Lyngbya  have  outcompeted  almost  all 
other  algal  species,  representing  up  to  95%  of  the 
cell  numbers  averaged  over  the  year.  The  zoo- 
plankton  community  structure  and  its  grazing  rate 
are  also  indicative  of  eutrophic  conditions,  as  is  the 
fish  population,  dominated  by  the  bream.  The  or- 
ganization scheme  of  the  Water  Quality  Research 
Loosdrecht  Lakes  (WQL)  project  is  presented. 
The  aim  of  this  interdisciplinary  project  is  to  qual- 
ify and  quantify  the  effects  of  phosphorus  load 
reduction  on  the  functional  and  structural  aspects 
of  a  shallow  lake  ecosystem,  to  translate  these 
effects  in  terms  of  water  quality,  and  to  contribute 
to  water  management  measures  for  attaining  and 
maintaining  the  desired  water  quality.  (See  also 
W88-10341,  W88-10343  thru  W88-10354  and  W88- 
10359)  (Doria-PTT) 
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INTERACTION  OF  HYDROLOGICAL  SYS- 
TEMS AND  EUTROPHICATION  OF  THE 
LOOSDRECHT  LAKES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

G.  B.  Engelen. 
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ment areas,  Phosphorus,  Nutrients,  Storage,  Solute 
transport,  Path  of  pollutants. 
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WATER  CYCLE— Field  2 
Lakes— Group  2H 


The  history  of  eutrophication  of  the  Loosdrecht 
Lakes  (The  Netherlands)  and  the  differences  in 
trophic  state  of  the  compartments  of  this  system 
are  described  from  a  hydrological  point  of  view. 
Groundwater  movement  was  found  to  be  of  para- 
mount importance.  This  groundwater  transport  in- 
duces a  horizontal  surface  water  transport  with 
concomitant  biomass  from  the  Loosdrecht  Lakes 
to  Lake  Breukeleveen,  which  partly  explains  the 
more  eutrophic  situation  in  the  latter  lake.  Each 
winter,  the  Vuntus  and  Breukeleveen  units  are 
flushed  with  excess  precipitation  water,  draining 
from  the  eastern  hills.  In  the  summer,  their  intensi- 
fied eutrophication  cycle  starts  anew.  Detailed 
studies  aimed  at  quantifying  the  water  and  sedi- 
ment balances  for  the  various  storages  and  the 
transport  and  conversion  processes  of  nutrients  are 
underway.  (See  also  W88-10341  thru  W88-10342, 
W88-10344  thru  W88-10354  and  W88-10359) 
(Doria-PTT) 
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MONTHLY  MASS  BALANCES  FOR  COM- 
PARTMENTS OF  THE  LOOSDRECHT  LAKES 
SYSTEM:  APPROACH  AND  PRELIMINARY 
RESULTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

B.  F.  M.  Kal. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 

1/2,  p  27-39,  November,  1986.  7  fig,  2  tab,  13  ref. 

Descriptors:  'Limnology,  *Water  quality,  'Lakes, 
•Loosdrecht  Lakes,  'Netherlands,  *Mass  transfer, 
•Eutrophication,  Hydrologic  models,  Model  stud- 
ies, Distribution,  Monthly  distribution,  Water  qual- 
ity, Trophic  level,  Catchment  areas,  Nutrients, 
Solute  transport,  Chlorophyll,  Hydrologic  models, 
Nitrogen,  Phosphorus,  Storage,  Path  of  pollutants, 
Evaporation,  Infiltration. 

Water  quality  modelling  of  the  Loosdrecht  Lakes 
(The  Netherlands)  requires  mass  balances  covering 
periods  of  one  month  or  less  for  at  least  three  of 
the  lake  compartments  of  the  Loosdrecht  Lakes 
system:  (1)  the  Loosdrecht  Lakes,  (2)  Lake 
Vuntus,  and  (3)  Lake  Brevkelveen.  The  hydrologi- 
cal system  of  the  Loosdrecht  area  underlying  these 
mass  balances  is  described.  Data  available  on  the 
various  mass  balance  items  are  surveyed,  as  well  as 
the  methods  considered  to  calculate  those  items 
that  do  not  lend  themselves  to  direct  measurement. 
Masses  of  CI,  P,  and  N  stored  in  the  three  main 
lake  compartments  at  consecutive  sampling  dates 
in  1983  and  1984  are  graphically  presented  and 
compared  with  roughly  estimated  biannual  bal- 
ances of  the  same  substances  for  the  aggregate  of 
the  three  lake  compartments.  The  distribution  of 
CI  is  a  function  of  the  differences  between  the  lake 
compartments  in  mixing  ratios  of  high-Cl  to  low- 
Cl  inputs.  The  amounts  of  the  nutrients  P  and  N 
stored  in  the  lake  water  follow  a  rather  erratic 
course.  Thought  it  is  possible  to  idealize  this  to  a 
seasonal  cycle,  the  two-year  period  dealt  with  by 
this  study  is  too  short  to  identify  such  a  cycle  with 
certainty.  It  is  suggested  that  sedimentation,  release 
from  sediment,  and  (presumably)  denitrification  are 
of  major  importance  to  the  amounts  of  nutrients  in 
the  lake  water.  (Author's  abstract) 
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STUDYING  THE  PHOSPHORUS  RELEASE 
FROM  THE  LOOSDRECHT  LAKES  SEDI- 
MENTS, USING  A  CONTINUOUS  FLOW 
SYSTEM, 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

P.  C.  M.  Boers. 
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Phosphorus  release  from  the  Loosdrecht  Lakes 
(The  Netherlands)  sediments  was  studied  using  a 
continuous  flow  reactor.  The  summer  release 
maxima  were  4  mg  P/sq  m/day  in  1984  and  1.4  mg 
P/sq  m/day  in  1985.  Temperature  and  downward 
seepage  controlled  release  rates  to  a  great  extent, 
the  pH  of  the  overlying  water  being  of  only  minor 
importance.  From  these  results,  it  could  be  con- 
cluded that  release  processes  might  be  driven  by 
mineralization  of  particulate  organic  phosphorus  in 
the  sediment.  Pore  water  studies  in  the  sediments 
of  the  release  reactor  confirmed  this  hypothesis. 
Phosphorus  dissolution  rates  were  calculated  from 
the  profiles.  (See  also  W88-10341  thru  W88-10345, 
W88-10354  and  W88-10359)  (Author's  abstract) 
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PRIMARY  PRODUCTION  IN  THE  VARIOUS 
PARTS  OF  LOOSDRECHT  LAKES, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
L.  Van  Liere,  L.  Van  Ballegooijen,  W.  A.  De 
Kloet,  K.  Siewertsen,  and  P.  Kouwenhoven. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 
1/2,  p  77-85,  November,  1986.  5  fig,  16  ref. 
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The  primary  production  of  the  Loosdrecht  Lakes 
(The  Netherlands),  L.  Breukeleveen,  and  L. 
Vuntus  is  described.  A  comparison  is  made  be- 
tween the  values  found  in  1983  (a  year  with  a 
considerable  influx  of  phosphorus-rich  water)  and 
those  of  1984  (when  the  entering  water  was  de- 
phosphorized). Production  rates  in  L.  Breukele- 
veen and  L.  Vuntus  were  significantly  lower  than 
in  the  Loosdrecht  Lakes.  This  was  partly  ascribed 
to  horizontal  mass  transport.  The  annual  produc- 
tion in  1984  was  not  significantly  lower  than  in 
1983.  (See  also  W88-10341  thru  W88-10346,  W88- 
10348  thru  W88- 10354  and  W88- 10359)  (Author's 
abstract) 
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CARBOHYDRATE  DYNAMICS  AND  GROWTH 
RATE  OF  NATURAL  PHYTOPLANKTON  POP- 
ULATIONS, 

Amsterdam  Univ.  (Netherlands).  Lab.  voor  Micro- 
biologic. 

T.  Burger-Wiersma,  and  L.  R.  Mur. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 
1/2,  p  87-92,  November,  1986.  5  fig,  18  ref. 
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Loosdrecht  Lakes. 

The  results  of  field  measurements  carried  out  in  the 
growing  season  of  1984  in  the  eutrophic  Loos- 
drecht Lakes  of  The  Netherlands  are  presented. 
Carbohydrate  dynamics  of  field  populations  are 
compared  to  those  found  in  continuous  cultures, 
and  the  relationship  between  photosynthesis  and 
carbohydrate  accumulation  is  discussed.  It  was 
found  that  diurnal  changes  in  carbohydrate  content 
of  natural  phytoplankton  populations  differed  from 
those  found  for  blue-green  algae  grown  in  continu- 
ous cultures.  The  carbohydrate  accumulation  rate 
was  not  constant  during  the  light  period.  Also  in 
contrast  to  results  obtained  using  continuous  cul- 
tures, the  photosynthetic  characteristics  changed 
during  the  light  period.  A  close  correlation  was 
observed  between  changes  in  carbohydrate  accu- 
mulation rate  and  the  efficiency  of  photosynthesis 
over  24  hours.  Seasonal  changes  in  carbohydrate 
consumption  rate  over  the  dark  period  were  pro- 
portional to  changes  in  growth.  (Author's  abstract) 
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COMPARISON  OF  PRIMARY  PRODUCTION 
MEASUREMENTS  USING  TWO  LABORATO- 


RY SYSTEMS  WITH  DIFFERENCES  IN  LIGHT 
QUALITY, 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

M.  Rijkeboer,  W.  A.  De  Kloet,  and  H.  J.  Gons. 
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One  of  the  research  objectives  in  the  Water  Qual- 
ity Research  Loosdrecht  Lakes  monitoring  pro- 
gram is  to  measure  primary  production  of  the 
seston  in  the  Loosdrecht  Lakes.  Primary  produc- 
tion measurements  were  carried  out  simultaneously 
using  two  laboratory  systems  with  different  light 
conditions:  (1)  a  'classical'  incubator  and  (2)  a 
laboratory  scale  enclosure  (LSE).  Steele's  model, 
used  for  calculating  primary  production,  does  not 
correct  for  spectral  changes  caused  by  high  phyto- 
plankton biomass.  In  the  incubator,  light  of  almost 
all  wavelengths  decreased  more  or  less  according 
to  the  attenuation  of  total  PhAR  in  water.  In  the 
LSE,  high  absorption  was  found  of  the  blue  light 
and  some  of  the  red  light,  which  was  due  to  the 
high  sestonic  concentration.  The  Steele  function 
provided  a  good  fit  for  both  sets  of  data.  The  depth 
integrated  gross  production  values  derived  from 
the  simultaneous  measurements  were  not  signifi- 
cantly different.  (See  also  W88-10341  thru  W88- 
10348,  W88-10350  thru  W88-10354  and  W88- 
10349)  (Author's  abstract) 
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PHOSPHATE  UPTAKE  CAPACITY  OF 
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DRECHT LAKES  IN  RELATION  TO  PHOS- 
PHORUS LOADING  AND  IRRADIANCE, 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 
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Summer  populations  of  the  phytoplankton  of  the 
Loosdrecht  Lakes  (The  Netherlands)  were  en- 
closed in  laboratory  scale  enclosures  (LSE),  sup- 
plied with  7.5  micrograms  P/l/day  and  105  micro- 
grams P/l/day,  respectively.  The  maximum  initial 
phosphate  uptake  rate  (V  sub  m)  was  related  to 
irradiance  and  primary  production.  At  phosphate 
uptake  saturating  light-irradiance  V  sub  m  values 
up  to  4  times  the  V  sub  m  values  in  the  dark  were 
measured.  The  phosphate  uptake  capacity  per  unit 
dry  weight  remained  more  or  less  constant 
throughout  the  experiments  in  the  LSE  receiving 
the  lower  amount  of  phosphorus,  and  declined  in 
the  LSE  receiving  the  higher  amount  of  phospho- 
rus. Within  the  range  of  V  sub  m  values  measured, 
the  growth  rate  of  the  phytoplankton  was  not 
influenced  by  alterations  in  phosphorus  availabil- 
ity. (See  also  W88-10341  thru  W88-10349,  W88- 
10351  thru  W88-10354  and  W88-10359)  (Author's 
abstract) 
W88-10350 


EFFECTS  OF  WIND  ON  A  SHALLOW  LAKE 
ECOSYSTEM:  RESUSPENSION  OF  PARTI- 
CLES IN  THE  LOOSDRECHT  LAKES, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
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Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 
1/2,  p  109-120,  November,  1986.  8  fig,  1  tab,  21  ref. 
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Horizontal  variation  of  seston  concentration  in  the 
shallow,  eutrophic  Loosdrecht  Lakes  (The  Nether- 
lands) was  studied  in  relation  to  windspeed  and 
effective  fetch.  Simple  wave  theory  was  applied  in 
order  to  predict  resuspension  using  wind  data  from 
a  nearby  meteorological  station.  Most  results  were 
consistent  with  the  theory,  but  a  clear  limit  for  the 
occurrence  of  resuspension  could  not  be  estab- 
lished. Generally,  changes  in  epipelon  (the  parti- 
cles at  the  sediment-water  interface)  were  not  di- 
rectly related  to  computed  frequency  of  resuspen- 
sion at  the  sampling  station.  The  frequency  was 
estimated  for  37  grid  points  over  the  entire  lake. 
Resuspension  was  computed  to  affect  high  per- 
centages of  the  lake  area  in  winter.  In  summer,  the 
frequency  was  much  lower,  but  in  June  and  July, 
1984,  there  were  days  with  nearly  50%  of  the  lake 
area  subject  to  resuspension.  The  resulting  input  of 
particulate  organic  carbon  into  the  water  column 
during  these  days  was  estimated  to  equal  12-25 
times  the  daytime  phytoplankton  carbon  fixation. 
Most  of  the  resuspended  matter  appeared  to  be 
redeposited  rapidly.  The  computed  frequency  of 
resuspension  for  the  37  locations  of  the  lake  varied 
between  7  and  48  days  in  1984.  (See  also  W88- 
10341  thru  W88-10350,  W88-10352  thru  W88- 
10354  and  W88- 10359)  (Author's  abstract) 
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DIFFERENTIAL  FEEDING  BEHAVIOUR  OF 
THE  DOMINANT  CLADOCERA  AS  AN  EX- 
PLANATION OF  ZOOPLANKTON  COMMU- 
NITY STRUCTURE  IN  THE  LOOSDRECHT 
LAKES, 
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The  zooplankton  of  the  shallow  eutrophic  Loos- 
drecht Lakes  (The  Netherlands)  is  dominated  by 
Bosmina  longirostris  in  the  spring  period  but  is 
replaced  by  the  larger  B.  coregoni  in  early  summer 
at  a  time  when  phytoplankton  populations,  domi- 
nated by  filamentous  cyanophytes,  are  rapidly  in- 
creasing. Throughout  the  summer,  B.  coregoni  co- 
exists with  the  longer,  but  more  slender,  Daphnia 
cucullata.  Different  size-categories  of  CI4  labelled 
lake-phytoplankton  were  fed  to  natural  assem- 
blages of  crustacean  zooplankton  to  investigate 
effects  of  body  length  on  feeding  and  the  relative 
selectivities  of  the  Daphnia  and  Bosmina  species  on 
food  particle-size.  B.  coregoni  feeds  more  effec- 
tively, especially  on  larger  sizes  of  food,  than  B. 
longirostris,  and  this  may  be  a  factor  in  the  ob- 
served change  of  bosminid  species  dominance.  B. 
coregoni  is  able  to  feed  on  a  wide  size  range  of 
particles  and  grazes  and  assimilates  greater  vol- 
umes of  food  than  D.  cucullata.  B.  coregoni  prefer- 
entially feeds  on  food  particles  greater  than  7  mi- 
crons, whereas  D.  cucullata  selects  food  below  7 
microns.  The  coexistence  of  these  species  appears 
to  depend  on  a  niche  separation  through  different 
feeding  behaviors  and  selectivities.  (See  also  W88- 
10342  thru  W88-10351,  W88-10353  thru  W88- 
10354  and  W88-10359)  (Author's  abstract) 
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FIRST    STEP    IN    MODELLING    PLANKTON 
GROWTH  IN  THE  LOOSDRECHT  LAKES, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
P.  Kouwenhoven,  and  T.  Aldenberg. 
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Descriptors:  'Model  studies,  'Plankton,  'Nether- 
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Particulate  matter,  Detritus,  Growth,  Water  qual- 
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A  dynamic  model  is  presented  to  simulate  plankton 
growth  in  the  shallow  eutrophic  Loosdrecht  Lakes 
(The  Netherlands).  The  present  version  contains 
only  one  algal  superspecies  and  incorporates  fairly 
standard  formulations  for  the  effects  on  algal 
growth  of  light  irradiance,  the  extinction  coeffi- 
cient of  the  water,  temperature,  and  the  phosphate 
levels.  Grazing  by  zooplankton  and  detritus  dy- 
namics (non-living  particulate  organic  material)  are 
considered  essential  parts  of  the  carbon  cycle.  The 
total  phosphorus  concentration  is  used  as  a  time- 
variable  forcing  function,  which  transforms  the 
problem  of  predicting  future  water  quality  levels 
into  the  problem  of  predicting  future  total  phos- 
phorus levels.  This  requires  a  separate  estimation 
procedure.  However,  both  types  of  estimation 
should  be  and  can  be  integrated  into  one  single 
water  quality  model.  The  Loosdrecht  Lakes  seem 
P-limited  in  summer.  Readjustment  of  certain  con- 
stants is  necessary  to  simulate  Lake  Breukeleveen, 
which  differs  from  the  Loosdrecht  Lakes  in  certain 
characteristics.  It  is  hypothesized  that  some  form 
of  phosphorus  cell-quota  dynamics  may  solve  this 
problem.  The  extent  to  which  the  hydrological 
interactions  between  the  Loosdrecht  Lakes  and 
Lake  Breukeleveen  may  have  caused  the  observed 
differences  and  how  this  matter  could  be  evaluated 
through  simulation  are  discussed.  (See  also  W88- 
10341  thru  W88-10352,  W88-10354,  and  W88- 
10359)  (Author's  abstract) 
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Growth  rate,  Fish  food,  Fish  food  organisms, 
Growth,  Aquatic  life,  Aquatic  animals,  Smelt, 
Midges,  Benthic  fauna,  Benthos,  Fauna,  Daphnia, 
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The  fish  community  of  the  shallow  eutrophic 
Loosdrecht  Lakes  (The  Netherlands)  was  charac- 
terized with  regard  to  the  professional  fishery  and 
the  forage  base.  The  bream,  Abramis  brama,  domi- 
nates the  fish  biomass.  The  pikeperch,  Stizostedion 
lucioperca,  is  the  main  predator.  Bream  up  to  30 
cm  have  a  slow  growth  rate  and  are  in  bad  condi- 
tion. The  small  bream  feed  on  chironomid  larvae, 
benthic  cladocerans,  and  zooplankton.  The  better 
condition  of  bream  over  30  cm  is  explained  by  the 
more  efficient  feeding  of  larger  bream  on  Chirono- 
mus  plumosus  larvae.  Pikeperch  show  a  fast 
growth  rate  and  a  good  condition;  recruitment  is 
limited  by  the  low  densities  of  smelt.  The  impact  of 
the  professional  gillnet  fishery  on  bream  and  pike- 
perch is  small  because  the  mesh  sizes  in  use  are  as 
large  as  75-100  mm  bar  mesh.  The  planktivorous 
pikeperch  consumes  mainly  the  carnivorous  zoo- 
plankters  Leptodora  kindtii  and  cyclopoids.  The 
zooplankton  community  lacks  large  herbivorous 
species  like  Daphnia  hyalina,  capable  of  consuming 
bluegreens.  A  possible  experiment  in  biomanipula- 
tion  with  a  view  to  find  out  whether  the  develop- 
ment of  D.  hyalina  is  depressed  by  the  small  plank- 
tivorous cyprinids,  is  predator  enhancement  with 
the  aid  of  a  stocking  program  for  indoor-raised 
pikeperch  in  early  summer.  (See  also  W88-10341 
thru  W88- 10353  and  W88- 10359)  (Author's  ab- 
stract) 
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Literature  on  biomanipulation  as  a  tool  for  lake 
restoration  is  reviewed.  Biomanipulation  is  based 
on  the  exploitation  of  the  interactions  both  within 
and  between  the  trophic  levels  in  an  aquatic  eco- 
system. Important  among  the  interactions  are: 
competition  for  light  and  nutrients  between  aquatic 
macrophytes  and  phytoplankton  and  among  differ- 
ent phytoplankton  species;  grazing  by  planktonic 
and  benthic  filter  feeders;  and  size-selective  preda- 
tion by  fish.  In  several  case  studies,  biomanipula- 
tion has  proved  to  be  successful  in  restoring  mildly 
eutrophic  small  water  bodies.  However,  supple- 
mentary measures  like  reducing  the  external  nutri- 
ent loadings  are  needed  for  long-term  stability  of 
the  restored  ecosystems.  The  feasibility  of  the  dif- 
ferent biomanipulation  measures  to  improve  the 
water  quality  in  shallow  Dutch  lakes  is  discussed. 
Preliminary  results  on  biomanipulation  experi- 
ments in  enclosures  with  the  alga  Oscillatoria 
agardhii  and  the  benthic  filter-feeding  bivalve 
Dreissena  polymorpha  are  given.  (Author's  ab- 
stract) 
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Lough  Neagh  is  a  large  (387  sq  km),  shallow  (mean 
depth  8.9  m)  eutrophic  lake  in  Northern  Ireland. 
The  phosphorus  budget  is  described  in  order  to 
illustrate  that  75%  of  the  particulate  phosphorus 
input  sediments  to  the  bottom  and  that  there  is 
little  retention  of  soluble  reactive  phosphorus  in 
the  lake.  Fifty-four  percent  of  the  soluble  reactive 
phosphorus  loading  comes  from  sewage  works, 
and  this  is  being  reduced  by  phosphorus  reduction 
at  the  major  sewage  works.  There  has  been  a 
downturn  in  the  maximum  algal  crops,  particularly 
of  blue-green  algae.  However,  there  is  an  underly- 
ing upward  trend  in  soluble  reactive  phosphorus 
loading,  and  the  paper  stresses  the  importance  of 
analyzing  trends  in  nutrient  budgets  to  get  an 
accurate  evaluation  of  reduction  strategies.  (Au- 
thor's abstract) 
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•Water  pollution  control,  Trophic  level,  Nether- 
lands, Nutrients,  Cycling  nutrients,  Algae,  Oscilla- 
toria,  Eutrophic  lakes,  Chlorophyll  a,  Transparen- 
cy, Optical  properties,  Chlorophyta,  Diatoms. 

As  a  result  of  high  nutrient  loading,  Lake  Veluwe 
(The  Netherlands)  suffered  from  an  almost  perma- 
nent bloom  of  the  blue-green  alga  Oscillatoria 
agardhii.  In  1979,  the  phosphorus  loading  of  the 
lake  was  reduced  from  approx.  3  to  1  g  P/sq  m.a. 
Moreover,  since  then,  the  lake  has  been  flushed 
during  winter  periods  with  water  low  in  phospho- 
rus. This  measure  aimed  primarily  at  interrupting 
the  continuous  algal  bloom.  The  results  of  these 
measures  show  a  sharp  decline  of  total-phosphorus 
values  from  0.40-0.60  mg  P/l  (before  1980)  to  0.10- 
0.20  mg  P/l  (after  1980).  Summer  values  for  chlo- 
rophyll a  dropped  from  200-400  mg/cu  m  to  50- 
150  mg/cu  m.  The  increase  in  transparency  of  the 
lake  water  was  relatively  small,  from  summer 
values  of  15-25  cm  before  the  implementation  of 
the  measures  to  25-45  cm  afterwards.  The  disap- 
pointing transparency  values  may  be  explained  by 
the  decreasing  chlorophyll  a  and  phosphorus  con- 
tent of  the  algae  per  unit  biovolume.  Blue-green 
algae  are  gradually  losing  ground.  In  the  summer 
of  1985,  green  algae  and  diatoms  dominated  the 
phytoplankton  for  the  first  time  since  almost  20 
years.  To  achieve  the  ultimate  water  quality  objec- 
tives (transparency  values  of  more  than  100  cm  in 
summer),  the  phosphorus  loading  has  to  be  re- 
duced further.  (Author's  abstract) 
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The  concepts  of  mathematical  modelling  are  dem- 
onstrated for  the  case  of  lake  restoration  efforts  in 
Green  Bay,  Lake  Michigan.  Striking  gradients  in 
water  quality  (transparency,  algal  standing  crop, 
hypolimnetic  oxygen  depletion)  and  trophic  state 
occur  along  the  major  axis  of  the  bay  in  response 
to  phosphorus  loaded  from  the  Fox  River.  A 
simple  model  for  gross  primary  production  is  de- 
veloped to  permit  calculation  of  the  relative  impor- 
tance of  internal  carbon  production  to  the  total 
organic  carbon  budget  of  the  bay.  Primary  produc- 
tion varies  from  high  rates  over  a  limited  photic 
depth  in  the  turbid,  phosphorus-rich  waters  of  the 
eutrophic  portions  of  the  bay  to  low  rates  over  an 
extensive  photic  depth  in  the  transparent,  phospho- 
rus-poor reaches  of  the  oligotrophic  regions.  Inter- 
nal production  accounts  for  approximately  90%  of 
the  total  organic  carbon  loaded  to  the  system  over 
the  summer  growing  season.  Water  quality  man- 
agement strategies  must  address  the  stimulation  of 
primary  production  by  phosphorus  loaded  from 
the  Fox  River  in  any  attempt  to  lower  the  standing 
crop  of  nuisance  algae,  improve  water  clarity,  and 
reduce  rates  of  hypolimnetic  oxygen  depletion  in 
Green  Bay.  (Author's  abstract) 
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studies.  Porosity,  Distribution,  Spatial  distribution, 
Loosdrecht  Lakes,  Netherlands,  Iron,  Heavy 
metals,  Temperature,  Seasonal  variation,  Phos- 
phates, Solute  transport. 

Two  simple  conceptual  approaches  are  presented 
for  the  description  of  phosphorus  accumulation 
and  release  from  sediments.  The  first  model  is  a 
mass-balance  over  the  well-mixed  top  layer,  and 
demonstrates  the  enhanced  initial  effect  of  sedi- 
ment dilution  on  the  long-term  accumulation, 
which  is  magnified  in  the  resulting  internal  load- 
ing, as  a  consequence  of  diffusive  and  advective 
transport,  chemical  equilibria,  and  mineralization. 
Two  assumptions  for  the  spatial  distribution  of 
mineralization  are  evaluated  in  two  sets  of  analyti- 
cal solutions  for  a  number  of  boundary  conditions. 
Results  of  model  calculations  are  compared  with 
some  field  data  of  Loosdrecht  Lakes,  The  Nether- 
lands. The  analysis  presented  here  allows  a  quick 
evaluation  of  release  rates  that  can  be  related  to 
measurable  quantities  and  applied  to  a  range  of 
conditions  occurring  in  the  field  during  the  season 
and  at  various  locations.  Estimates  of  release  rates 
from  deep  and  shallow  zones  in  lakes,  for  winter, 
spring,  summer,  and  fall  conditions  regarding  load- 
ing and  temperature,  etc.  can  be  obtained.  Also, 
the  models  allow  an  interpretation  of  laboratory 
and  field  data  and  will  stimulate  the  organized 
planning  of  experimental  work.  (See  W88-10341 
thru  W88-10354)  (Author's  abstract) 
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Regulation  of  phosphorus  loading  is  considered  to 
be  the  primary  method  of  eutrophication  control 
for  many  lake  systems.  It  is  therefore  necessary  to 
have  accurate  estimates  of  the  forms  and  bioavaila- 
bility of  all  phosphorus  sources  in  order  to  develop 
the  most  cost  effective  load  control  measures.  Re- 
search has  revealed  a  significant  difference  be- 
tween the  algal  availability  of  allochthonous  and 
autochthonous  particulate  phosphorus.  This  paper 
presents  the  results  of  modifying  an  existing  multi- 
nutrient  phytoplankton  model  by  separating  al- 
lochthonous phosphorus  into  three  forms:  soluble 
reactive  phosphorus  (SRP),  immediately  available 
for  algal  uptake;  external  ultimately-available  phos- 
phorus, not  immediately  available  but  converted  to 
an  available  form  at  a  specific  rate;  and  external 
refractory  phosphorus  (ERP),  not  available  while 
in  the  water  column.  Comparisons  between  the 
original  and  modified  models  showed  that  the 
modified  phosphorus  dynamics  proved  to  be  a 
viable  alternative  to  the  concept  of  invoking  an 
unexplained  soluble  phosphorus  water  column  loss 
term,  employed  in  the  original  model.  The  work 
also  demonstrates  that  the  distinction  is  significant 
for  lakes  receiving  a  significant  portion  of  their 
external  phosphorus  load  in  a  particulate  (not  im- 
mediately available)  form  and  having  a  morphome- 
try and  hydrology  such  that  this  particulate  phos- 
phorus remains  in  the  water  column  for  longer 
than  about  two  weeks.  (Author's  abstract) 
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Diversion  of  sewage  from  Lake  Glumso  (Den- 
mark) reduced  phosphorus  loading  from  6.0  g  P/sq 
m/yr  to  1.6  g  P/sq  m/yr.  Chlorophyll  levels 
during  summer  were  reduced  from  600-800  mg 
Chl/cu  m  to  about  200  mg  Chl/cu  m  mainly  by 
extended  periods  with  phosphorus  limitation.  In- 
ternal phosphorus  loading  was  significant  in  the 
first  2  years  after  nutrient  reduction.  Predictions  of 
the  recovery  were  made  by  both  simple,  empirical 
models  and  with  complex,  dynamic  model  ver- 
sions. The  actual  responses  of  Lake  Glumso  were 
compared  with  both  previously  published  predic- 
tions and  predictions  made  with  improved  model 
versions.  Objective  functions  of  0.18  and  global 
correlation  coefficients  of  0.89  could  be  achieved. 
(Author's  abstract) 
W88-10361 


GROUND  INFLOW  OF  NUTRIENTS  FROM 
CATCHMENT  AREAS  INTO  TWO  LAKES  OF 
THE  LECZYNSKO-WLODAWSKIE  LAKE  DIS- 
TRICT OVER  A  PERIOD  OF  THREE  YEARS, 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Soil 

Science  and  Agricultural  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10365 


INDICES  OF  BACTERIOLOGICAL  AND 
CHEMICAL  QUALITY  OF  WATERS  IN  THE 
UPPER  SILESIAN  INDUSTRIAL  REGION 
(SOUTHERN  POLAND)  AFFECTED  BY  AT- 
MOSPHERIC POLLUTION  AND  INDUSTRIAL 
WASTES, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10367 


ALGAE    AND    SOME    BACTERIA    IN    THE 

PLANKTON  OF  THE  RIVER  MALA  PANEW 

AND   ITS   TRIBUTARIES   POLLUTED   WITH 

INDUSTRIAL         DISCHARGED         WATERS 

(SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10369 


STRUCTURE  OF  A  DIATOM  COMMUNITY  IN 
THE  SPRING  SECTOR  OF  A  STREAM  WITH 
LOW  PH  (BIALA  WISELKA,  SILESIAN 
BESKID,  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10370 


SPATIAL  DISTRIBUTION,  BIOMASS,  CHLO- 
ROPHYLL-A  CONTENT,  AND  PRIMARY 
PRODUCTION  OF  CHAROPHYCEAE  IN 
LAKE  ZMARLE  (NORTHERN  POLAND), 

Nicholas   Copernicus   Univ.   of  Torun   (Poland). 

Inst,  of  Biology. 

A.  S.  Oleksowicz. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  1/2,  p  165-180,  1986.  3  fig,  1  tab,  42  ref. 

Descriptors:  'Limnology,  'Biomass,  'Chlorophyll 
a,  'Primary  productivity,  'Lakes,  'Chlorophyta, 
'Algae,  Distribution,  Ecology,  Spatial  distribution, 
Physiological  ecology,  Productivity,  Poland,  Plant 
physiology,  Zones,  Littoral  zone,  Water  depth, 
Nitrogen  compounds,  Phosphorus  compounds, 
Nutrients,  Cycling  nutrients,  Photosynthesis. 

The  spatial  distribution  of  five  species  of  Charo- 
phyceae  was  studied  in  Lake  Zmarle,  a  mesotro- 
phic  dimictic  lake  in  Northern  Poland.  Also  stud- 
ied were  the  biomass,  chlorophyll-a  content,  and 
production  of  three  species  with  optimum  develop- 
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ment  at  different  depths.  Mean  biomass,  diminish- 
ing with  depth,  was  as  follows  (in  g  dry  weight  per 
sq  dm):  Chara  tomentosa,  3.42  (3  m);  C.  globularis, 
2.56  (6  m);  and  Nitella  flexilis,  1.17  (9  m).  Chloro- 
phyll-a  content  in  micrograms/mg  dry  weight  was 
1.357,  2.527,  and  5.427,  respectively.  The  produc- 
tion of  C.  globularis  and  C.  tomentosa  were  the 
greatest,  and  that  of  N.  flexilis  the  lowest.  Results 
confirm  the  importance  of  Charophyceae  in  the 
lake  ecosystem.  Their  large  biomass  (50%  of  the 
total  biomass  of  the  lake's  primary  producers)  is 
associated  with  a  very  great  accumulation  of  nutri- 
ents in  their  thalli.  The  long  vegetation  phase  of 
these  algae,  their  ability  to  carry  out  photosynthe- 
sis even  under  ice  cover,  and  the  long  decomposi- 
tion period  of  their  thalli  contribute  to  their  impor- 
tant role  in  the  circulation  and  inactivation  of 
nitrogen  and  phosphorus.  (Doria-PTT) 
W88-10371 


FORMS  OF  MINERAL  PHOSPHORUS  IN  THE 
BOTTOM  SEDIMENTS  OF  THE  LUBACHOW 
RESERVOIR  AND  LAKE  SLAWA  (SOUTH- 
WESTERN POLAND), 

Wyzsza      Szkola      Inzynierska,      Zielona      Gora 

(Poland). 

A.  Solski. 

Acta  Hydrobiologica  (Cracow)   AHBPAX,   Vol. 

28,  No.  3/4,  p  267-278,  1986.  3  fig,  2  tab,  18  ref. 

Descriptors:  'Phosphorus  compounds,  *Bottom 
sediments,  'Reservoirs,  "Lakes,  'Chemical  compo- 
sition, 'Cycling  nutrients,  Sediments,  Poland,  Iron, 
Calcium,  Aluminum,  Distribution,  Horizontal  dis- 
tribution, Flow,  Nutrients,  Interfaces,  Sediment- 
water  interfaces,  Dams,  Adsorption,  Chemical 
properties,  Eutrophication,  Lake  Slawa,  Luba- 
chow  Reservoir. 

The  processes  of  release  and  adsorption  of  phos- 
phorus by  the  bottom  sediments  of  the  Lubachow 
reservoir  and  Lake  Slawa  (Southwestern  Poland) 
were  studied  on  the  basis  of  determination  of  or- 
ganic phosphorus  and  three  forms  of  mineral  phos- 
phorus. A  regularity  in  their  horizontal  distribution 
according  to  the  direction  of  the  water  flow  was 
found.  A  tendency  towards  a  decreasing  content  of 
phosphorus  combined  with  calcium  at  the  bottom 
of  both  water  bodies,  in  conformity  with  the  direc- 
tion of  water  flow,  might  be  explained  by  the 
precipitation  of  poorly  soluble  calcium  carbonate 
as  an  effect  of  biological  processes.  The  occur- 
rence of  relatively  great  amounts  of  phosphorus 
combined  with  calcium  in  the  central  part  of  Lake 
Slawa  might  be  due  to  the  vascular  plants  and 
greater  water  dynamics.  The  gradual  decrease  in 
phosphorus  combined  with  increasing  distance 
from  the  sources  of  water  inflow  is  the  result  of  yet 
unknown  chemical  and  biological  processes.  The 
sediments  of  the  Lubachow  reservoir,  which  are 
richer  in  iron,  contained  greater  amounts  of  phos- 
phorus combined  with  iron.  The  sediments  of  Lake 
Slawa,  more  abundant  in  calcium,  contained  great- 
er amounts  of  phosphorus  combined  with  calcium. 
(Author's  abstract) 
W88-10373 


HYDROCHEMICAL  CHARACTERISTICS  OF 
THE  WISLA-CZARNE  RESERVOIR  (SOUTH- 
ERN POLAND)  IN  THE  PERIOD  1975-1984, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 
drobiologica] Station. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10375 


VERTICAL  DISTRIBUTION  OF  CERTAIN  OR- 
GANOCHLORINE  COMPOUNDS  IN  THE 
MONOMICTIC  LAKE  ZONAR  (CORDOBA, 
SPAIN), 

Cordoba  Univ.  (Spain).  Dept.  de  Ecologia. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10376 


LABORATORY  STUDIES  IN  THE  EFFECT  OF 
DIFFERENT  CONDITIONS  OF  OXYGEN- 
ATION ON  THE  BIOSESTON  OF  THE  UPPER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 


For  primary  bibliographic  entry  see  Field  5B. 
W88-10378 


COMMUNITIES  OF  SESSILE  ALGAE  IN  THE 
RIVER  DUNAJEC,  ABOVE  AND  BELOW  THE 
DAM  RESERVOIRS  OF  ROZNOW  AND 
CZCHOW  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logh  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10379 


BOTTOM  INSECTS,  CHIEFLY  CHIRONOMI- 
DAE,  IN  THE  RIVER  MALA  PANEW  AND  ITS 
TRIBUTARIES  POLLUTED  WITH  INDUSTRI- 
AL WASTES  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10380 


COMPARISON  OF  COMMUNITY  STRUC- 
TURE AMONG  STREAMS  WITH  DIFFERENT 
TEMPORAL  FLOW  REGIMES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
C.  M.  Delucchi. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  3,  p  579-586,  March  1988.  4  fig,  2  tab,  36  ref. 
Hatch  Project  No.  139425. 

Descriptors:  'Streams,  'Species  composition, 
'Ecology,  'Aquatic  habitats,  'Riffles,  'Benthic 
fauna,  Perennial  streams,  Stream  discharge,  Inter- 
mittent streams,  Nonperennial  streams,  Classifica- 
tion, Stream  classification,  Aquatic  animals, 
Benthos,  Fauna,  New  York,  Adaptation,  Seasonal 
variation,  Migration. 

A  study  was  conducted  in  four  streams  in  the  same 
watershed  in  New  York  (Ellis  Hllow  area,  Tonp- 
kins  Conty)  to  determine  whether  the  benthic  in- 
vertebrate community  structure  varied  among 
streams  with  different  temporal  flow  regimes. 
Timed  kick  samples  were  taken  from  13  riffles  and 
4  pools  once  a  month  from  June  to  November, 
1982.  Riffle  sites  were  classified  according  to  tem- 
poral flow  regime  as  permanent,  intermittent  (dry 
for  less  than  3  months),  or  dry  (dry  for  more  than  3 
months),  and  varied  in  size  as  a  function  of  dis- 
charge. Ordination  analysis  (detrended  corre- 
spondence analysis)  showed  that  the  structure  of 
the  benthic  invertebrate  communities  in  these 
streams  was  related  not  only  to  riffle  permanence, 
but  also  to  other  abiotic  and  biotic  parameters. 
Differences  in  community  structure  were  greater 
between  adjacent  pools  and  riffles  than  between 
temporary  and  permanent  riffles.  Stream  size,  sea- 
sonal changes  in  taxa,  how  recently  the  riffle  had 
dried,  and  the  length  of  the  dry  period  contributed 
to  differences  in  community  structure  among  rif- 
fles. Results  suggest  that  differences  in  community 
structure  between  permanent  and  temporary  riffles 
are  minimized  by  generalized  adaptations  of  stream 
benthos,  such  as  high  rates  of  migration,  drought- 
resistant  eggs,  and  the  tendency  to  take  refuge  in 
the  hyporheic  zone.  (Author's  abstract) 
W88-10411 


BREEDING  SUCCESS  OF  COMMON  LOONS 
(GAVIA  IMMER)  IN  RELATION  TO  ALKALIN- 
ITY AND  OTHER  LAKE  CHARACTERISTICS 
IN  ONTARIO, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Bi- 
ology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10413 


RECHARGE-DISCHARGE  FUNCTION  OF 
WETLANDS  NEAR  JUNEAU,  ALASKA:  PART 
I.  HYDROGEOLOGICAL  INVESTIGATIONS, 

Syracuse  Univ.,  NY.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10415 


EFFECT  OF  DOMESTIC  SEWAGE  ON  THE 
STRUCTURE  OF  THE  MICROBENTHIC  CILI- 
ATE  COMMUNITIES  IN  THE  LYNA  RIVER, 


Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Water  and  Wastewater  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10437 


SEASONAL  CHANGES  IN  METABOLIC 
RATES  OF  ZOOPLANKTON  AND  THEIR  IM- 
PORTANCE TO  PHYTOPLANKTON  PRODUC- 
TION IN  TWO  NEW  ZEALAND  LAKES  OF 
CONTRASTING  TROPHIC  STATE, 
Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
M.  R.  James. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research,  Vol.  21,  No.  4,  p  573-583,  1987.  7  fig,  2 
tab,  43  ref. 

Descriptors:  'Zooplankton,  'Lakes,  'Limiting  nu- 
trients, 'Limnology,  'Phytoplankton,  'Aquatic 
productivity,  'Eutrophic  lakes,  'Oligotrophic 
lakes,  'Nitrogen  cycle,  Biomass,  Excretion,  Respi- 
ration, Primary  productivity,  Seasonal  variation, 
Ecosystems,  Copepods,  Metabolism,  New  Zea- 
land. 

Zooplankton  and  water  were  sampled  from  Lakes 
Taupo  and  Rotongaio  from  July  1985  to  June  1986. 
Zooplankton  excretion  and  respiration  rates  were 
measured  for  the  copepod  Boeckella  propinqua 
and  excretion  rate  also  for  the  zooplankton  com- 
munity. Photosynthetic  C-14  uptake  was  measured 
to  estimate  phytoplankton  nitrogen  requirements. 
Highest  metabolic  rates  were  found  in  spring  and 
summer  in  both  lakes.  In  eutrophic  Lake  Roton- 
gaio, metabolic  rates  were  closely  correlated  with 
temperature.  In  Taupo,  a  large  oligotrophic  lake, 
food  supply  was  also  an  important  variable.  The 
atomic  0:N  ratio  (oxygen  consumption  :  nitrogen 
excretion)  indicated  protein  utilization  for  B.  pro- 
pinqua from  Lake  Rotongaio,  but  an  alternation 
between  protein  and  stored  lipids  for  Lake  Taupo 
specimens.  The  potential  contribution  of  nitrogen 
regeneration  by  zooplankton  excretion  to  phyto- 
plankton nutrient  requirements  was  greatest  during 
early  stratification  in  both  lakes  when  zooplankton 
biomass  was  greatest  (up  to  160%  of  estimated 
requirements  in  Lake  Rotongaio  and  214%  in  Lake 
Taupo).  Regenerated  nitrogen  is  a  major  source  of 
nitrogen  for  Lake  Taupo  phytoplankton  but  in 
Lake  Rotongaio  other  sources  are  more  important. 
(Author's  abstract) 
W88-10439 


ZOOPLANKTON  ABUNDANCE  AND  DIVER- 
SITY IN  SPRING  LAKE,  FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tampa.  Southwest  District. 

B.  D.  Billets,  and  J.  A.  Osborne. 

Florida  Scientist  FLSCA,  Vol.  48,  No.  3,  p  129- 

139,  Summer  1985.  3  tab,  35  ref. 

Descriptors:  'Zooplankton,  'Population  density, 
•Species  diversity,  'Florida,  'Limnology,  'Oligo- 
trophic lakes,  Crustaceans,  Seasonal  variation, 
Lakes,  Acidic  water,  Rotifers,  Copepods,  Clado- 
cerans. 

Seasonal  variation  in  zooplankton  abundance  and 
diversity  in  Spring,  Lake  Florida  was  studied  be- 
tween 1973  and  1976.  This  clear,  sand  bottom  lake 
is  among  Florida's  lakes  that  have  the  highest 
water  quality.  The  zooplankton  community  in 
Spring  Lake  was  characterized  by  low  abundance 
(monthly  means  <  100  individuals/L)  and  high 
Shannon  diversity  (monthly  means  were  3.0-4.0). 
A  rich  rotifer  fauna  was  mainly  responsible  for 
variation  in  monthly  mean  values  for  the  Shannon 
and  Simpson  indices.  Eighty-three  zooplankton 
species  were  collected:  60  were  rotifers,  16  were 
cladocerans,  and  7  were  copepods.  Forty-one  zoo- 
plankton species  (27  rotifers,  7  cladocerans,  and  7 
copepods)  were  common  between  years.  The  pat- 
tern of  flow  abundance  and  high  diversity  for  the 
zooplankton  in  Spring  Lake  is  considered  an  indi- 
cation of  oligotrophic-like  conditions.  (Author's 
abstract) 
W88- 10442 
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BENTHIC  MACROINVERTEBRATE  RE- 
SPONSE TO  AQUATIC  VEGETATION  RE- 
MOVAL BY  GRASS  CARP  IN  NORTH-FLORI- 
DA RESERVOIR, 

Florida  Dept.  of  Natural  Resources,  Tallahassee. 
A.  J.  Leslie,  and  G.  J.  Kobylinski. 
Florida  Scientist  FLSCA,  Vol.  48,  No.  4,  p  220- 
231,  Autumn  1985.  2  fig,  4  tab,  38  ref. 

Descriptors:  *Benthic  fauna,  *Macroin vertebrates, 
•Aquatic  plants,  'Carp,  'Grass  carp,  'Reservoir 
operation,  Temporal  variation,  Population  dynam- 
ics, 'Reservoirs,  'Aquatic  weed  control,  Midges, 
Oligochaetes,  Macrophytes,  Watermilfoil,  Pond- 
weed,  Florida. 

Grass  carp,  Ctenopharyngodon  idella,  61 /ha,  were 
introduced  into  a  1900-ha  North-Florida  reservoir 
with  dense  populations  of  Illinois  pondweed,  Pota- 
mogeton  illinoensis,  and  Eurasian  watermilfoil, 
Myriophyllum  spicatum.  Aquatic  vegetation  and 
benthic  macroinvertebrates  were  monitored  for 
forty-one  months.  Grass  carp  feeding  activities 
eliminated  Illinois  pondweed  two  years  after  initial 
stocking,  and  the  Eurasian  watermilfoil  was  great- 
ly reduced  three  years  after  stocking.  In  spite  of 
the  reduction  in  the  aquatic  plant  habitat,  total 
benthic  macroinvertebrates  increased  significantly. 
Much  of  the  increase  occurred  among  the  Chiron- 
omini  (Diptera),  Oligochaeta,  and  Tanytarsini 
(Diptera).  The  progressive  increase  in  total  catch 
of  invertebrates  may  be  related  to  degree  of  macro- 
phyte  removal  by  grass  carp.  Partial  control  of 
vegetation  was  achieved  during  the  second  year 
and  early  third  year,  corresponding  with  an  aver- 
age 73%  increase  in  benthos.  Near  total  control  of 
the  vegetation  occurred  in  late  third  and  fourth 
years,  with  a  corresponding  274%  increase  in 
benthic  invertebrates  over  that  present  in  the  first 
year.  We  hypothesize  that  depletion  of  the  macro- 
phytes and  deposition  of  partially  digested  plant 
material  by  grass  carp  could  increase  available 
food  by  release  of  nutrients  for  periphytic  algal 
production  and  subsequent  utilization  by  benthos 
(planktonic  chlorophyll  a  decreased).  The  increase 
in  particulate  organic  matter  (indicated  by  a  signifi- 
cant increase  in  turbidity  and  Kjeldahl  nitrogen) 
would  also  favor  an  increase  in  benthic  detriti- 
vores.  (Author's  abstract) 
W88-10445 


RELATIONSHIP  BETWEEN  HYDROLOGY 
AND  VEGETATIONAL  PATTERN  WITHIN 
THE  FLOODPLAIN  MARSH  OF  A  SUBTROPI- 
CAL, FLORIDA  LAKE, 

Saint   Johns   River   Water   Management   District, 

Palatka,  FL.  Dept.  of  Water  Resources. 

E.  F.  Lowe. 

Florida  Scientist  FLSCA,  Vol.  49,  No.  4,  p  213- 

233,  Autumn  1986.  7  fig,  3  tab,  54  ref. 

Descriptors:  'Hydrology,  'Vegetation,  'Plant 
populations,  'Topography,  'Grasses,  'Flood 
plains,  'Marshes,  'Distribution  patterns,  Spatial 
distribution,  Distribution  graphs,  Zoning,  Fires, 
Hydrologic  systems,  Subtropic  zone,  Lakes,  Blue 
Cypress  Lake  Florida. 

The  floodplain  marsh  of  Blue  Cypress  Lake,  in 
east-central  Florida,  was  examined  to  determine 
the  spatial  pattern  of  the  vegetation  and  its  rela- 
tionship to  hydrologic  conditions.  Visual  observa- 
tion and  direct  gradient  analysis  of  shoreline  vege- 
tation indicated  six  floristic  zones.  The  sequences 
of  biomass  maxima  of  common  species  and  their 
distributional  limits  with  respect  to  elevations  sug- 
gested that  this  zonation  was  a  result  of  a  complex- 
gradient  in  long-term  hydrologic  factors  caused  by 
topographic  relief.  Beyond  the  lake  shore,  on  the 
marsh  flat,  the  zoned  pattern  was  replaced  by  a 
mosaicof  communities  similar  to  those  of  large 
areas  of  the  Everglades.  That  portion  of  the  mosaic 
accounted  for  by  communities  dominated  by  Cla- 
dium  jamaicense  (sawgrass)  and  Panicum  hemito- 
mon  (maidencane)  apparently  did  not  result  from 
hydrologic  factors.  This  was  suggested  by  the 
sharp  borders  typically  found  between  these  two 
communities  and  by  the  low  topographic  relief, 
and  consequent  uniformity  of  hydrologic  condi- 
tions of  the  marsh  flat.  Fire  may  be  the  major 
effector  of  pattern  for  these  communities  by  the 
following  mechanism.  Maidencane,  and  its  associ- 


ated species,  rapidly  colonize  areas  where  dense 
stands  of  sawgrass  were  destroyed  by  intense  fire 
and  then  inhibit  establishment  of  sawgrass  seed- 
lings. Sawgrass  reclaims  these  areas,  through  vege- 
tative reproduction,  as  a  slowly  moving  front 
which  monopolizes  space  and  light.  (Author's  ab- 
stract) 
W88-10447 


PERIPHYTIC  ALGAL  GROWTH  IN  A  HYPER- 
EUTROPHIC  FLORIDA  LAKE  FOLLOWING  A 
WINTER  DECLINE  IN  PHYTOPLANKTON, 

Northern  State  Coll.,  Aberdeen,  SD.  Dept.  of  Nat- 
ural Sciences. 

L.  M.  Hodgson,  S.  B.  Linda,  and  D.  E.  Canfield. 
Florida  Scientist  FLSCA,  Vol.  49,  No.  4,  p  234- 
241,  Autumn  1986.  5  fig,  17  ref.  Dept.  of  Agricul- 
ture, ARS  Cooperative  Agreement  58-7B30-0-177. 

Descriptors:  'Periphytic  algae,  'Algae,  'Eutro- 
phic  lakes,  Seasonal  variation,  'Epiphytes,  'Peri- 
phyton,  'Population  dynamics,  Algal  growth, 
Chlorophyta,  Cyanophyta,  Phytoplankton,  Succes- 
sion, Diatoms,  Species  diversity,  Biomass,  Secchi 
disks,  Florida. 

Lake  Wauberg,  Florida,  has  a  long  history  of  blue- 
green  algal  dominance  throughout  the  year,  whith 
annual  mean  Secchi  depths  of  0.5  m.  Growth  of 
periphytic  algal  species  on  submersed  glass  slides 
was  negligible  in  winter  under  the  usual  bloom 
conditions.  In  February  1981,  the  phytoplankton 
population  drastically  decreased  in  biomass.  Secchi 
depth  rose  to  3.0  m,  and  periphytic  algal  standing 
crops  on  glass  slides  dramatically  increased.  As  the 
phytoplankton  populations  recovered,  periphytic 
algal  standing  crop  decreased.  A  succession  of 
green  algae  in  February,  green  algae  and  crypot- 
monads  in  March,  and  blue-green  algae  by  April 
1982,  was  observed  as  the  phytoplankton  recov- 
ered pre-collapse  densities.  The  periphyton  succes- 
sion was  dominated  by  green  algae  in  March, 
green  algae  and  diatoms  in  April-May,  and  by 
blue-green  algae  in  June  and  July.  Phytoplankton 
diversity  decreased  during  the  recovery  period, 
and  was  negatively  correlated  with  total  biovo- 
lume.  Periphyton  diversity  increased  as  the  phyto- 
plankton recovered  and  periphyton  biovolume  de- 
creased to  annual  mean  levels.  (Author's  abstract) 
W88- 10448 


EFFECT  OF  DISTANCE  FROM  A  SOURCE 
POOL  ON  PROTOZOAN  COLONIZATION  OF 
ISOLATED  AQUATIC  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

P.  V.  McCormick,  P.  M.  Stewart,  and  J.  Cairns. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.    1,   p    1-15,  June   1987.   4  fig,  4  tab,   32  ref. 

Descriptors:  'Microenvironment,  'Colonization, 
'Ponds,  'Protozoa,  'Isolation,  'Distribution  pat- 
terns, Ephemeral  lakes.  Aquatic  Ecosystems,  Spe- 
cies diversity,  Equilibrium. 

Triplicate,  30-liter  plastic  microcosms  containing 
pasteurized  pond  water  and  polyurethane  foam 
substrate  sampling  devices  were  placed  at  10,  32, 
and  100  m  from  an  isolated,  ephemeral  pond  near 
the  Virginia  Polytechnic  Institute  and  State  Uni- 
versity campus,  Blacksburg,  Virginia.  A  single  sub- 
strate was  collected  from  each  container  on  days  3, 
9,  15,  22,  29,  and  36  and  sampled  for  the  number 
and  kinds  of  protozoan  species  present.  The  proc- 
ess of  species  accrual  in  the  pond  and  the  contain- 
ers was  adequately  explained  by  the  MacArthur- 
Wilson  equilibrium  model.  Dummy  variable  analy- 
sis revealed  no  difference  in  the  rate  of  coloniza- 
tion among  the  three  distances,  but  the  estimated 
number  of  species  at  equilibrium  decreased  signifi- 
cantly at  100  m  from  the  pond,  as  did  similarity 
with  the  pond  fauna,  also  suggesting  a  distance 
effect  with  respect  to  the  pond.  Extinction  and 
immigration  curves  fitted  as  a  function  of  time 
suggested  that  the  probability  of  a  species  success- 
fully colonizing  an  island  increased  as  early  stages 
of  community  development  proceeded.  Data  pre- 
sented for  microbial  species  accrual  in  isolated 
systems  appear  to  be  best  explained  by  an  interac- 
tive model  of  colonization;  the  successful  coloniza- 
tion of  pond  species  appears  to  be  dependent  on 


the  initial  arrival  of  pioneer  species,  most  of  which 
are  present  in  the  soil  and  atmosphere.  (Author's 
abstract) 
W88- 10449 


AGE  CLASS  DISTRIBUTION  AND  SIZE  OF 
AMERICAN  EEL  (ANGUILLA  ROSTRATA)  IN 
THE  SHETUCKET/THAMES  RIVER,  CON- 
NECTICUT, 

Connecticut  Univ.,  Storrs. 

For  primary  bibliographic  entry  see  Field  81. 

W88-10450 


LIMNOLOGICAL      CHARACTERISTICS      OF 
SANGRE  ISLE  LAKE,  OKLAHOMA  (U.S.A.), 
Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Micro- 
biology. 
D.  A.  Francko. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  1,  p  53-60,  June  1987.  8  fig,  9  ref.  National 
Science  Foundation  Grants  DEB-8012164  and 
BSR-8214577. 

Descriptors:  'Limnology,  'Lake  morphology, 
'Reservoirs,  'Eutrophic  lakes,  Isotherms,  Oklaho- 
ma, Water  temperature,  Bathythermographs,  Alka- 
linity, Phytoplankton,  Oxygen,  Chlorophyll  a. 

Although  many  limnological  surveys  have  been 
conducted  on  major  reservoirs  in  the  southcentral 
United  States,  little  is  known  about  the  physico- 
chemical  and  biotic  properties  of  small  impound- 
ments, which  constitute  the  majority  of  aquatic 
systems  in  this  part  of  the  country.  The  major 
limnological  characteristics  of  Sangre  Isle  Lake,  a 
small  impoundment  in  northcentral  Oklahoma, 
were  evaluated  during  1982-1983.  Seasonal  pat- 
terns of  temperature  stratification,  Secchi  disk  pro- 
files, phytoplankton  densities,  and  time  versus 
depth  plots  of  dissolved  oxygen  concentrations, 
pH,  and  alkalinity  were  examined.  Collectively, 
the  data  indicate  that  this  lake  has  limnological 
features  closely  resembling  those  of  a  typical  small, 
natural  eutrophic  lake.  Further  study  on  systems 
similar  to  Sangre  Isle  Lake  should  permit  the  gen- 
eral classification  of  these  small  reservoirs  into 
trophic  categories  usually  associated  with  natural 
lakes  of  the  northern  United  States  and  Europe. 
(Author's  abstract) 
W88-10452 


RELATION  BETWEEN  HUMAN  PRESENCE 
AND  OCCURRENCE  OF  GIARDIA  CYSTS  IN 
STREAMS  IN  THE  SIERRA  NEVADA,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10453 


IMPACT  OF  TILAPIA  GRAZING  ON  PLANK- 
TON COMPOSITION  IN  ARTIFICIAL  PONDS 
IN  GUANACASTE,  PROVINCE,  COSTA  RICA, 

Brock  Univ.,   St.   Catharines  (Ontario).   Dept.  of 

Biological  Sciences. 

M.  Dickman,  and  H.  Nanne. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol  4, 

No.  1,  p  93-100,  June  1987.  3  fig,  2  tab,  20  ref. 

Descriptors:  'Tilapia,  'Fish  farming,  'Fish  food 
organisms,  'Plankton,  'Species  composition,  'Fish 
ponds,  Flagellates,  Cyanophyta,  Microcystis,  Pop- 
ulation density,  Phytoplankton,  Zooplankton,  Ro- 
tifers, Copepods,  Dissolved  oxygen,  Chlorophyta, 
Costa  Rica. 

Twenty-seven  shallow  tilapia  culture  ponds, 
having  fish  densities  of  0.1  to  12  individuals/sq  m 
were  studied  in  Guanacaste  Province,  Costa  Rica. 
Temporal  changes  in  plankton  community  struc- 
ture following  the  emptying  and  subsequent  filling 
of  each  pond  were  noted.  In  general,  newly  filled 
ponds  were  initially  colonized  by  microflagellates, 
which  in  turn  were  replaced  by  green  and  finally 
blue  green  algae.  Microcystis  aeruginosa  frequent- 
ly became  the  dominant  phytoplankter.  Its  density 
was  correlated  with  both  high  tilapia  densities  and 
low  zooplankton  concentrations.  When  tilapia  den- 
sities were  maintained   below  0.5   fish/sq  m,  the 
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copepod  Mesocyclops  leukartii  dominated  the  zoo- 
plankton  community,  and  algal  biomass  was  mod- 
erate. At  higher  tilapia  densities,  rotifers  replaced 
copepods  as  the  dominant  zooplankters.  When  tila- 
pia densities  exceeded  two  adult  fish/sq  m.  negligi- 
ble zooplankton  levels  were  attained,  and  phyto- 
plankton  densities  reached  their  highest  levels  (>  2 
times  10  to  the  6th  cells/ml).  At  these  high  algal 
densities,  nighttime  dissolved  oxygen  concentra- 
tions were  so  low  that  the  tilapia  were  forced  to 
the  water's  surface  to  breathe.  As  a  result,  tilapia 
predation  by  fish-eating  birds  was  significant.  (Au- 
thor's abstract) 
W88-10455 


BENTHOS  IN  BEAR  CREEK,  MISSISSIPPI: 
EFFECTS  OF  HABITAT  VARIATION  AND  AG- 
RICULTURAL SEDIMENTS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88- 10456 


DIEL  AND  SEASONAL  CHANGES  OF  DIS- 
SOLVED OXYGEN  AND  PH  IN  RELATION  TO 
COMMUNITY  METABOLISM  OF  A  SHAL- 
LOW RESERVOIR  IN  SOUTHEAST  MISSOU- 
RI, 

Missouri    Univ. -Columbia.     School    of    Forestry, 
Fisheries  and  Wildlife. 
G.  D.  Wylie,  and  J.  R.  Jones. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  1,  p  115-125,  June  1987.  5  fig,  3  tab,  33  ref. 

Descriptors:  'Seasonal  variation,  'Dissolved 
oxygen,  'Hydrogen  ion  concentration,  'Metabo- 
lism, 'Ecosystems,  'Shallow  lakes,  'Diel  variation, 
'Reservoirs,  Macrophytes,  Biomass,  Photosynthe- 
sis. Chemical  properties,  Missouri. 

Diel  changes  of  dissolved  oxygen  (DO)  and  pH 
were  measured  during  1981-1982  in  Pool  1,  a  shal- 
low reservoir  in  southeast  Missouri.  Diel  changes 
in  spring  and  fall  were  about  half  those  of  summer 
when  extensive  macrophyte  biomass  apparently 
had  a  strong  influence  on  dynamics  of  DO  and  pH. 
During  summer,  daily  pulses  averaged  5.45  mg/L 
DO  and  0.88  pH  units,  and  extreme  diel  changes 
were  10-14  mg/L  DO  and  2-3  pH  units.  Ambient 
values  of  DO  and  pH  were  directly  related  to  each 
other  as  was  the  magnitude  of  their  daily  changes 
because  in  the  low  alkalinity  water  of  Pool  1,  pH 
as  well  as  DO  responded  to  photosynthesis  and 
respiration.  Magnitudes  of  DO  and  pH  changes  at 
night  were  strongly  related  to  fluctuations  during 
the  day,  suggesting  that  community  respiration 
was  in  a  steady  state  relationship  with  photosyn- 
thesis over  time.  (Author's  abstract) 
W88-10457 


EVALUATION  OF  AN  AQUATIC  ECOREGION 
CLASSIFICATION  OF  STREAMS  IN  ARKAN- 
SAS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
C.  M.  Rohm,  J.  W.  Giese,  and  C.  C.  Bennett. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  1,  p  127-140,  June  1987.  5  fig,  3  tab,  34  ref. 
EPA  Contract  68-03-3124. 

Descriptors:  'Stream  biota,  'Environmental 
impact,  'Ecosytems,  'Stream  classification, 
'Aquatic  ecoregions.  Watersheds,  Land  use.  Vege- 
tation, Soil  types,  Topography,  Water  quality, 
Evaluation,  Arkansas. 

The  efficiency  of  a  regional  stream  classification 
system,  based  on  the  principle  thai  streams  reflect 
the  character  of  the  lands  they  drain,  was  evaluat- 
ed in  Arkansas  The  classification  consisted  of  six 
aquatic  ecoregions  defined  by  relatively  homoge- 
neous types  of  land-surface  form,  soil,  potential 
natural  vegetation  and  land  use.  Fish,  physical 
habitat  and  water  quality  were  sampled  in  22 
streams  throughout  the  state.  Data  subjected  to 
ordination  analysis  generally  showed  greater  simi- 
larity in  streams  within  the  same  ecoregion  than  in 
streams  in  different  ecoregions.  The  patterns  devel- 
oped separately  from  fish,  physical  habitat  and 
water  quality  data  sets  were  relatively  concordant. 
The  null  hypothesis  that  the  classification  did  no) 


reflect  fundamental  differences  among  the  streams 
was  rejected.  A  regional  stream  classification  is 
potentially  useful  for  evaluating  and  managing 
streams.  The  identification  of  regions  containing 
streams  with  similar  character  can  aid  in  selecting 
reference  streams  for  impact  assessments  or  in  se- 
lecting monitoring  sites  from  which  results  may  be 
extrapolated  regionally.  (Author's  abstract) 
W88-10458 


RESISTANCE  OF  THE  PROSOBRANCH  MOL- 
LUSK,  POTAMOPYRGUS  JENKINSI  (E.A. 
SMITH  1889)  TO  INCREASING  TEMPERA- 
TURES: AN  EXPERIMENTAL  STUDY  (RE- 
SISTANCE DU  MOLLUSQUE  PROSO- 
BRANCHE  POTAMOPYRGUS  JENKINSI  (E.A. 
SMITH,  1889)  AUX  TEMPERATURES  CROIS- 
SANTES:  ETUDE  EXPERIMENTALE), 
Limoges  Univ.  (France). 
C.  Vareille-Morel. 

Annates  de  Limnologie  ANLIB3,  Vol.  21,  No.  1,  p 
19-24,  1985.  4  tab,  15  ref. 

Descriptors:  'Mollusks,  'Temperature  effects, 
'Thermal  stress,  'Thermal  pollution.  Calcium, 
Animal  populations,  Population  exposure.  Aquatic 
animals. 

When  Potamopyrgus  jenkinsi  was  subjected  to 
rising  temperatures,  (1)  juveniles  were  less  resistant 
than  the  adults;  (2)  the  winter  generation  were  less 
resistant  than  the  summer  generations;  (3)  eucalcic 
individuals  were  more  resistant  than  oligocalcic 
individuals;  (4)  adaptation  of  oligocalcic  individ- 
uals to  a  eucalcic  environment  increased  their  ther- 
mal resistance;  and  (5)  inversely,  adaptation  of 
eucalcic  individuals  to  oligocalcic  water  decreased 
their  thermal  resistance.  (Author's  abstract) 
W88- 10462 


FACTORS  CONTROLLING  ROTIFER  ABUN- 
DANCES IN  A  NORWEGIAN  EUTROPHIC 
LAKE:  AN  EXPERIMENTAL  STUDY, 

Oslo  Univ.  (Norway).  Dept.  of  Biology. 

D.  O.  Hessen,  and  J.  P.  Nilssen. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  2,  p 

97-105,  1985.  4  tab,  2  fig,  27  ref. 

Descriptors:  'Rotifers,  'Population  dynamics, 
'Ecosystems,  'Eutrophic  lakes,  'Zooplankton, 
Predation,  Aquatic  animals,  Animal  populations, 
Hydrogen  ion  concentration,  Fertilizers,  Fish  pop- 
ulations, Cladocera,  Norway. 

Strong  oscillations  in  the  rotifer  community  are 
frequently  observed  in  eutrophic  lakes,  where  ro- 
tifers are  important  components  of  the  zooplankton 
community.  Manipulations  with  increased  level  of 
fertilizers,  presence  or  absence  of  fish,  abundances 
of  competitors  (cladocerans)  and  predators  (As- 
planchna)  were  performed  in  polyethylene  enclo- 
sures. The  experiments  provided  evidence  for  pure 
eutrophication  effects  (e.g.  elevated  pH)  and  pre- 
dation from  Asplanchna  as  the  main  controlling 
factors.  The  influence  from  potential  competitors 
such  as  Daphnia  and  Bosmina  was  found  to  be  of 
less  importance,  at  least  during  these  short-term 
experiments.  (Author's  abstract) 
W88-10463 


VARIABILITY  IN  THE  SPERMATHECAL 
SETAE  OF  POTAMOTHRIX  HEUSCHERI 
(BRETSCHER)  (OLIGOCHAETA,  TUBIFICI- 
DAE)  IN  LAKE  NEMI  AND  NOTES  ON  THE 
RELATIONSHIP  BETWEEN  THIS  SPECIES 
AND  THE  TROPHIC  LEVEL  OF  LAKES  (VAR- 
IABILITE  DES  SOIES  SPERMATHECALES  DE 
POTAMOTHRIX  HEUSCHERI  (BRETSCHER) 
(OLIGOCHAETA,  TUBIFICIDAE)  DANS  LE 
LAC  DE  NEMI  ET  REMARQUES  SUR  LA  RE- 
LATION ENTRE  CETTE  ESPECE  ET  LE 
DEGRE  DE  TROPHIE  DES  LACS), 
Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 
Biology. 

M.  Bazzanti,  and  M.  Lafont. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  2,  p 
107-115,  1985.  6  fig,  67  ref. 

Descriptors:    'Ecology,    'Trophic    level,    'Lake 
Nemi,     'Biogeography,     'Lakes,     'Oligochaetes, 


Aquatic  animals,  Ecosystems,  Animal  populations. 
Morphology,  France,  Italy,  Eutrophication,  DEo- 
mestic  wastes,  Adaptation,  Species  Diversity,  Pop- 
ulation dynamics. 

Data  are  presented  on  variability  in  the  spermathe- 
cal  setae  of  the  tubificid  Potmothrix  heuscheri 
(Bretscher)  from  Lake  Nemi  (Central  Italy).  A 
systematic  study,  based  on  the  anatomy  of  the 
efferent  apparatus  of  the  male  and  morphology  of 
the  genital  setae,  indicates  that  there  is  an  ecotype 
of  this  species  in  the  lake.  The  distribution  of  P. 
heuscheri  in  French  and  Italian  lakes,  especially 
Lake  Nemi,  is  discussed  in  order  to  clarify  the 
problem  posed  by  the  ecological  requirements  of 
this  species  in  lakes  P  heuscheri  is  found  in  Lake 
Nemi  in  association  with  other  tubificid  species 
well  known  for  their  pollution  tolerance.  (Fried- 
mann-PTT) 
W  8  8- 10464 


OLIGOCHAETES  OF  A  RIVER  IN  THE 
SOUTH  ALPS,  THE  BUECH  (LES  OLIGO- 
CHETES  D'UNE  RIVIERE  DES  ALPES  DU 
SUD,  LE  BUECH), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 

logie. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10465 


FAUNISTIC  STUDY  OF  CHIRONOMIDS  (DIP- 
TERA)  OF  THE  UPPER  NESTE  D'AURE  (CEN- 
TRAL PYRENEES):  THE  IMPACT  OF  HYDRO- 
ELECTRIC SCHEMES  (ETUDE  FAUNISTIQUE 
DES  CHIRONOMIDES  (DIPTERA)  DE  LA 
HAUTE  NESTE  D'AURE  (PYRENEES  CEN- 
TRALES): IMPACT  DES  AMENAGEMENTS 
HYDROELECTRIQUES), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  6G. 
W88- 10466 


OBSERVATIONS  ON  THE  MIGRATION  BE- 
HAVIOR OF  ALEWIFE  (ALOSA  ALOSA  L.)  IN 
THE  ARTIFICIAL  CANAL  OF  GOLFECH  HY- 
DROELECTRIC PLANT (OBSERVATIONS  SUR 
LE  COMPORTEMENT  MIGRATOIRE  DES 
ALOSES  (ALOSA  ALOSA  L.)  DANS  LE  CANAL 
ARTIFICIEL  DE  L'USINE  DE  GOLFECH), 
Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  d'lchthyologie  Appliquee. 
For  primary  bibliographic  entry  see  Field  6G 
W88-10467 


BUDGET  AND  INPUT-OUTPUT  MODEL  FOR 
TOTAL  PHOSPHORUS  IN  LAKE  LEMAN 
(BILAN  ET  MODELE  D'ENTREES  -  SORTIES 
DU  PHOSPHORE  TOTAL  DANS  LE  LEMAN), 

Geneva   Univ.   (Switzerland).    Unite   de   Biologie 

Aquatique. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10468 


NUMERICAL  SIMULATION  OF  PHYTO- 
PLANKTON  DYNAMICS  IN  A  SUCCESSION 
OF  WATER  BODIES  WITH  SHORT  RETEN- 
TION TIME  ON  THE  RIVER  LOT  (SIMULA- 
TION NUMERIQUE  DE  LA  DYNAMIQUE  DU 
PHYTOPLANCTON  DANS  UNE  SUCCESSION 
DE  RESERVOIRS  A  FAIBLE  TEMPS  DE  RE- 
TENTION SUR  LA  RIVIERE  LOT), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
A.  Dauta,  and  J.  Capblancq. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  3,  p 
203-212,  1985.  7  fig,  2  tab,  24  ref. 

Descriptors:  'Phytoplankton,  'Aquatic  popula- 
tions, 'Model  studies,  'Rivers,  'Mathematical 
models,  'Biomass,  'Population  dynamics,  Simula- 
tion, Solar  energy,  Retention  time,  River  Lot, 
Phosphorus,  Nitrogen,  Carbon,  Nutrients,  Ecosys- 
tems, Chlorophyll. 

Changes  in  phytoplankton  biomass  in  a  succession 
of  water  bodies  of  the  transformed  course  of  the 
river  Lot  (France)  are  simulated  by  a  numerical 
model   that   takes  into  account  the  influences  of 
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ischarge,  solar  energy  and  nutrient  inputs.  This 
lodel,  in  accordance  with  present  knowledge  of 
le  physiology  of  planktonic  algae,  particularly 
escribes  changes  in  cellular  composition  (C,  N,  P 
nd  chlorophyll  content)  associated  with  nutrient 
vailability.  Calibration  and  validity  of  the  model 
/ere  tested  by  the  comparison  of  simulation  results 
/ith  field  data  measured  by  following  the  same 
lass  of  water  on  its  course  downstream,  first 
uring  a  passage  of  50  km  and  then  during  a 
assage  of  200  km.  (Author's  abstract) 
V88-10470 


•opulations  of  cladocera  (crusta- 
:ea>,  as  described  by  the  hydrologi- 
:al  functioning  of  stagnant  water- 
vays  (les  peuplements  de  clado- 
:ERES  (CRUSTACES),  descripteurs  du 
ONCTIONNEMENT  HYDROLOGIQUE  DES 
IRAS-MORTS  FLUVIAUX), 
,yon-l  Univ.,  Villeurbanne  (France).  Dept.  de 
tiologie  Animale  et  Ecologie. 
>,  Amoros,  and  D.  Chessel. 

Innales  de  Limnologie  ANLIB3,  Vol.  21,  No.  3,  p 
27-240,  1985.  9  fig,  4  tab,  30  ref. 

descriptors:  *Macrophytes,  *Cladocera,  'Bioindi- 
ators,  *Rivers,  *Classification,  *Population  dy- 
lamics,  'Stagnant  water,  'Aquatic  habitats,  Rhone 
liver,  France,  Hydrologic  properties,  Crusta- 
eans,  Chemical  properties,  Spatial  distribution. 

rhe  descriptive  value  of  cladoceran  populations 
vith  reference  to  their  environment  is  evaluated  in 
patial-temporal  terms  (time  and  space  hierarchies 
nd  their  interactions)  with  three  successive 
ihases:  classification  of  stations  in  terms  of  their 
lydrological  function  (origin,  quality  and  renewal 
if  water,  measured  by  physico-chemical  param- 
:ters),  analysis  of  spatial-temporal  interactions  at 
he  level  of  cladoceran  populations,  then  classifica- 
ion  of  stations  in  terms  of  their  cladoceran  popula- 
ions.  The  study  has  been  made  on  three  stagnant 
ections  of  the  Rhone,  each  differing  in  its  relation- 
hip  with  the  flowing  waters  of  the  river;  each  of 
he  three  biotopes  had  several  stations  at  which 
jhysical-chemical  and  faunistic  samples  were 
aken.  The  comparison  between  the  hydrological 
:lassification  and  the  faunistic  classification 
howed  that  the  cladocerans  has  a  descriptive 
rawer  that  was  both  functional  and  non-dependent 
)n  station;  in  effect,  except  for  the  large  zones  of 
)pen,  deep  water  devoid  of  macrophytes,  each 
rapulation  provided  information  not  only  on  the 
itation  and  vegetation,  but  also  on  the  stagnant 
waterway  and  its  total  hydrological  function.  (Au- 
hor's  abstract) 
W88-10471 


V1ICRODISTRIBUTION        OF        EPILITHIC 

\LGAE  ON  THE  STONES  OF  A  CORSICAN 

STREAM,  THE  RIZZANESE  (MICROREPAR- 

riTION   DES   ALGUES   EPILITHIQUES   SUR 

LES  CAILLOUX  D'UN  TORRENT  CORSE,  LE 

RIZZANESE), 

Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 

Animale  et  Ecologie. 

A.  Cazaubon,  and  M.  Loudik. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  1,  p 

3-16,  1986.  5  fig,  8  tab,  22  ref. 

Descriptors:  *Algae,  'Population  distribution, 
•Statistical  analysis,  'Substrates,  'Aquatic  habitats, 
'Plant  populations,  'Ecosystems,  'Plant  growth, 
Streams,  Corsica,  Stones,  Statistical  analysis. 

A  study  of  the  composition  and  structure  of  epi- 
lithic  algal  populations  at  several  places  on  the 
same  pebble  revealed  two  groups:  (1)  on  the  down- 
stream face  and  the  center  of  the  upper  face  of  the 
stone;  (2)  on  the  upstream  face  and  the  center  of 
the  lower  face  of  the  stone.  A  statistical  analysis 
showed  that  the  population  on  the  upper  face, 
because  of  its  greatest  stability,  was  the  most  repre- 
sentative of  the  algal  community  of  stony  sub- 
strata. (Author's  abstract) 
W88- 10472 


PHYSICAL  AND  BIOLOGICAL  STABILITY  OF 
INTERSTITIAL    HABITATS.    CASE    OF   TWO 


STATIONS  OF  THE  UPPER  RHONE  (STABI- 
LITE  PHYSIQUE  ET  BIOLOGIQUE  DES  MI- 
LIEUX INTERSTITIELS.  CAS  DE  DEUX  STA- 
TIONS DU  HAUT  RHONE), 

Lyon-1    Univ.,   Villeurbanne   (France).    Dept.   de 

Biologie  Animale  et  Ecologie. 

M.  Dole,  and  D.  Chessel. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  1,  p 

69-81,  1986.  5  fig,  18  ref. 

Descriptors:  'Ecosystems,  'Aquatic  habitats,  'Sta- 
bility, 'Population  dynamics,  'Aquatic  fauna,  'In- 
terstitial water,  Biotopes,  Hydrological  aspects, 
Groundwater  level,  Rhone  River,  France,  Varia- 
bility, Alluvial  aqquifers,  Base  floor,  Temporal  dis- 
tribution. 

A  study  of  the  stability  of  the  interstitial  biocenoses 
in  the  upper  level  strata  of  the  alluvial  groundwat- 
er table  of  the  Rhone  River  (upstream  from  Lyon) 
was  undertaken  to  observe  the  relation  between 
the  physical  stability  of  biotopes  and  the  influence 
of  perturbation.  Two  interstitial  stations  were 
chosen  on  the  upper  Rhone:  one  of  the  stations  is 
subjected  to  variations  in  its  groundwater  level  and 
to  the  floods  of  the  Ain  River  (Station  8);  and  the 
second  station  is  only  affected  by  phreatic  influ- 
ences. Station  8  is  most  exposed  to  hydrological 
variations  and  has  a  well-organized  biocenose, 
which  has  low  temporal  variability.  Identical 
changes  in  biotope  conditions  (1)  do  not  produce 
notable  variations  in  the  biocenoses  at  station  8, 
and  (2)  constitute  a  perturbation  to  which  fauna  at 
station  10  react  differently,  according  to  their  ad- 
aptations to  the  subterranean  biotope.  (Author's 
abstract) 
W88-10473 


IMPACT  OF  A  SPATE  ON  THE  COMMUNITY 
OF  MACROINVERTEBRATES  OF  THE  RIVER 
DURANCE.  THE  ROLE  OF  THE  DRIFT  IN 
THE  RECONSTITUTION  OF  THE  FAUNA  IN 
THE  MAIN  CHANNEL  (IMPACT  D'UNE  CRUE 
SUR  LA  COMMUNAUTE  DTNVERTEBRES  DE 
LA  MOYENNE  DURANCE.  ROLE  DE  LA 
DERIVE  DANS  LA  RECONSTITUTION  DU 
PEUPLEMENT  DU  CHENAL  PRINCIPAL), 
Aix-Marseille-3  Univ.  (France).  Lab.  de  Biologie 
Animale  et  Ecologie. 
G.  Prevot,  and  R.  Prevot. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  1,  p 
89-98,  1986.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Aquatic  drift,  'Benthic  fauna,  'Re- 
colonization,  'Aquatic  animals,  Population  dynam- 
ics, Sampling,  Flood  plains,  River  Durance, 
France,  Anabranches. 

Drift  samples  taken  simultaneously  in  the  main  and 
secondary  channels  of  the  river  in  the  ploid  after 
the  spate  have  shown  the  importance  of  the  drift  in 
reconstitution  of  the  main  channel  communities. 
One  part  of  that  drift  proceeds  from  the  flood  plain 
temporarily  colonized  with  scattered  benthic  orga- 
nisms, while  the  other  comes  from  the  side  chan- 
nels. (Author's  abstract) 
W88-10475 


MODELING  OF  PHYTOPLANKTON  DEVEL- 
OPMENT IN  A  EUTROPHIC  CHANNELIZED 
RIVER:  LE  LOT  (FRANCE)  (MODELISATION 
DU  DEVELOPPMEMENT  DU  PHYTOPLANC- 
TON  DANS  UNE  RIVIERE  CANALISEE  EU- 
TROPHE:  LE  LOT  (FRANCE)), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
A.  Dauta. 

Annales  de  Limnologie  ANL1B3,  Vol.  22,  No.  2,  p 
1 19-132,  1986.  7  fig,  7  tab,  34  ref. 

Descriptors:  'Phytoplankton,  'Algae,  'Model 
studies,  'Eutrophic  rivers,  'Population  studies, 
'Stream  biota,  Temperature  effects,  Nutrients, 
Cyanophyta,  Chlorophyta,  Eutrophication,  River 
Lot,  France.  Mathematical  modeling,  Model  stud- 
ies. Diatoms,  Biomass. 

This  model  simulates  the  dynamics  of  a  phyto- 
plankton population  with  eight  species  in  the  lower 
course  (310  km)  of  a  eutrophic  river  in  relation  to 
temperature,  light  and  nutrients.  A  catastrophe 
model  was  tested  with  the  conditions  for  the  ap- 


pearance of  a  bloom  of  Cyanophyceae.  its  decline 
and  its  effects  on  other  species;  the  model  generat- 
ed phases  of  development  and  decline  that  were 
identical  to  those  observed  in  the  natural  environ- 
ment. Similarly,  changes  in  the  composition  of  the 
phytoplankton  (diatoms,  Cyanophyceae,  Chloro- 
phyceae)  were  reproduced.  This  model,  based  on 
laboratory  estimates  of  specific  growth  rates  of 
algae,  provides  a  description  of  development  con- 
ditions and  succession  for  algae.  (Author's  ab- 
stract) 
W88- 10476 


MOLLUSKS  OF  TIGNES  LAKE  (SAVOIE): 
THEIR  USEFULNESS  IN  CHARACTERIZING 
WATER  QUALITY  IN  HIGH  ALTITUDE 
LAKES  (LES  MOLLUSQUES  DU  LAC  DE 
TIGNES  (SAVOIE):  INTERET  DE  CE  GROUPE 
FAUNISTIQUE  POUR  CARACTERISER  LA 
QUALITE  BIOLOGIQUE  DES  SEDIMENTS 
DES  LACS  D' ALTITUDE, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Lyon 
(France). 

For  primary  bibliographic  entry  see  Field  5A. 
W88- 10477 


SIMULIIDAE  (DIPTERA:  NEMATOCERA)  OF 
THE  NESTE  D'AURE  (CENTRAL  PYRENEES) 
I.  THE  IMPACT  OF  HYDROELECTRIC 
SCHEMES  IN  THE  UPPER  VALLEY  (LES  SI- 
MULIIDAE (DIPTERA:  NEMATOCERA)  DE 
LA  NESTE  D'AURE  (PYRENEES  CEN- 
TRALES). I.  IMPACT  DES  AMENAGEMENTS 
HYRODELECTRIQUE  DANS  LA  HAUTE), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  6G. 
W88-10478 


GENERAL  PRINCIPLES  FOR  A  METHOD  OF 
ASSESSING  THE  OVERALL  QUALITY  OF  LA- 
CUSTRINE SEDIMENTS,  USING  A  SIMPLI- 
FIED ANALYSIS  OF  THE  MOLLUSK 
COMMUNITY,(PRINIPES  GENERAUX  POUR 
UNE  METHOD  D'APPRECIATION  DE  LAT 
QUALITE  GLOBALE  DES  SEDIMENTS  LA- 
CUSTRES  A  L'AIDE  D'UNE  ANALYSE  SIM- 
PLIFIEE  DES  MALACOCENOSES), 
Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Lyon 
(France). 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10479 


SEDIMENT-WATER  EXCHANGE  OF  PHOS- 
PHORUS. THE  INFLUENCE  OF  SEDIMENT 
DILUTION  ON  RADIOTRACER  KINETICS 
(ECHANGES  DE  PHOSPHORE  ENTR  LES 
SEDIMENTS  ET  L'EAU.  INFLUENCE  DE  LA 
DILUTION  SUR  LES  CINETIQUES  DE  TRA- 
CAGE  ISOTOPIQUE), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10480 


AQUATIC  MICROHABITATS  OF  THE  BANKS 
OF  A  LARGE  WATER  COURSE:  THE  FAUNIS- 
TIC APPROACH  (LES  MICROHABITATS 
AQUATIQUES  DES  RIVES  D'UN  GRAND 
COURS  D'EAU:  APPROCHE  FAUNISTIQUE), 
Lyon-1  Univ..  Villeurbanne  (France).  Section  of 
Freshwater  Ecology. 
M.  Bournaud,  and  L.  Cogerino. 
Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  3,  p 
285-294,  1986.  6  fig,  2  tab,  26  ref. 

Descriptors:  'Stream  banks,  'Macroinvertebrates. 
'Aquatic  habitat,  'Aquatic  populations,  'Stream 
biota,  'Lotic  environment.  Aquatic  habitats,  Popu- 
lation density,  Rhone  River,  France,  Classification, 
Mollusks,  Insects,  Root  zone,  Oligochaetes,  Lake 
sediments. 

Sampling  of  the  upper  fringe  of  the  submerged 
banks  of  the  Rhone,  upstream  from  Lyon,  provid- 
ed a  new  faunistic  approach  for  the  lotic  environ- 
ment. A  complex  mosaic  of  microhabitats  forms 
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the  bank  and  a  non-exhaustive  list  of  19  microhabi- 
tats  is  proposed.  A  description  of  the  sampling 
techniques  for  each  microhabitat  is  provided.  Fi- 
nally, a  correspondence  analysis  on  a  matrix  of  35 
surveys  x  80  taxa  shows  that  the  microhabitats 
shelter  faunistic  communities  that  are  effectively 
different  and  characterized  by  three  environments 
of  erosion,  sedimentation  and  vegetation.  The  a 
priori  definition  of  the  microhabitats  is  therefore 
validated  by  the  distribution  of  the  macroinverte- 
brates.  Several  examples  are  given  of  invertebrates 
that  are  characteristic  of  the  different  microhabi- 
tats: Leptoceridae  (Trichoptera)  in  the  eroding  mi- 
crohabitat, Hydropsyche  sp.  in  the  plant  roots,  and 
oligochaetes  in  the  sedimenting  microhabitat.  (Au- 
thor's abstract) 
W88-10481 


ROLE  OF  C02  IN  LONG  TERM  STREAM 
ACIDIFICATION  PROCESSES:  A  MODELING 
VIEWPOINT, 

Institute  of  Hydrology,  Wallingford  (England). 

C.  Neal,  and  P.  G.  Whitehead. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  1,2,  p  103-108,  February  1988.  1  fig,  2  tab,  19 

ref. 

Descriptors:  'Wales,  *Carbon  dioxide,  *MAGIC 
model,  *Model  studies,  *Acid  rain,  *Water  chemis- 
try, *Acidic  water,  Soil  properties,  Prediction, 
Groiundwater  properties,  Hydrogen  ion  concen- 
tration, Biomass,  Weathering,  Streams. 

In  this  note  the  importance  of  accurately  assessing 
C02  levels  for  long-term  acidification  evaluation  is 
demonstrated  by  the  application  of  the  MAGIC 
model  to  data  for  a  semi-natural  moorland  site  at 
Plynlimon,  mid-Wales.  The  results  of  this  study 
show  two  important  features.  Firstly  the  optimized 
values  of  soil  parameters  (base  cation  level,  selec- 
tivity coefficients,  weathering  rates)  in  practice  are 
similar  for  all  the  cases  considered  in  that  it  is  not 
possible  to  choose  from  measured  soil  data  which, 
if  any,  of  the  results  are  appropriate.  They  none- 
theless exhibit  significantly  lower  cation  weather- 
ing rates  at  the  lowest  C02  value,  and  marked 
differences  in  the  calculated  selectivity  coeffi- 
cients. The  higher  stream  pC02  level  seems  to 
give  the  best  agreement  between  predicted  and 
observed  stream  water  data  but  in  general  all  the 
predictions  are  good.  Secondly  the  long  term 
stream  pH  trends  show,  up  to  the  early  1970s, 
declining  values  with  time  although  the  extent  of 
the  decline  varies  according  to  the  soil  pC02.  In 
general  the  major  decline  occurs  in  the  first  half  of 
this  century.  From  the  applied  modeling  perspec- 
tive the  MAGIC  is  very  sensitive  to  soil  and 
stream  pC02  variations.  Diatom  records  can  pro- 
vide a  valuable  means  of  calibrating  the  model  and 
estimating  pC02  values  together  with  other  key 
parameters  such  as  weathering  and  biomass  accu- 
mulation rates  etc.  Accurate  assessment  of  the  soil 
and  stream  pC02  values  is  also  required  to  give  a 
much  restricted,  and  hopefully  realistic  range  for 
the  weathering  and  selectivity  coefficient  esti- 
mates. (Alexander-PTT) 
W88-10489 


APPLICATION  OF  THE  LINEAR  PERTURBA- 
TION MODEL  (LPM)  TO  FLOOD  ROUTING 
ON  THE  MEKONG  RIVER, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

lor  primary  bibliographic  entry  see  Field  2E. 
W88- 10494 


si  l  l -SPECIFIC      BARIUM      TOXICITY      TO 
COMMON  DUCKWEED,  LEMNA  MINOR, 

Illinois  State  Water  Survey   Div.,  Peoria.   Water 
Quality  Section 

For  primary  bibliographic  entry  see  Field  5C. 
W88- 10503 


UNSUPERVISED  LANDSAT  CLASSIFICATION 
PROCEDURE  APPLIED  TO  LAKE  POSION- 
JARVI,  NE  FINLAND, 

Oulu  Univ.  (Finland).  Dept.  of  Astronomy. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10508 


CARBON  DIOXIDE  DYNAMICS  IN  MIRES 
RECLAIMED  FOR  FORESTRY  IN  EASTERN 
FINLAND, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 

J.  Silvola. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  23,  No. 

1,  p  59-67,  1986.  5  fig,  1  tab,  45  ref. 

Descriptors:  'Wetlands,  'Carbon  cycle,  'Forest 
hydrology,  'Land  reclamation,  'Carbon  dioxide, 
Finland,  Drainage,  Respiration,  Forestry,  Bogs, 
Peat  bogs. 

During  four  summers,  the  C02  concentrations 
were  measured  in  the  air  above  mires  reclaimed  for 
forestry  in  eastern  Finland.  The  daytime  concen- 
trations varied  from  290  to  330  ppm.  In  the 
evening,  with  irradiation  levels  of  30-50  W  per  sq 
m,  the  C02  values  usually  began  to  rise  and  were 
often  around  450-600  ppm  at  sunrise.  This  increase 
in  concentration  was  sometimes  partially  or  wholly 
prevented  by  the  wind.  The  nocturnal  C02  out- 
puts of  the  different  components  of  the  system 
were  calculated  for  one  night.  The  total  respiration 
rate  at  the  beginning  of  the  rise  in  concentration  in 
the  evening  was  about  1  g  C02  per  sq  m  per  h. 
The  cumulative  C02  output  from  18.00  to  03.00 
was  ca.  6.5  g  C02  per  sq  m  per  h,  of  which  62% 
originated  from  the  drained  peat,  21  from  the 
surface  vegetation  and  17%  from  the  aerial  parts  of 
the  tree.  In  virgin  mires  the  carbon  accumulation 
averages  about  1 5  g  per  sq  m  a,  but  after  drainage 
the  present  mire  began  to  release  carbon  at  about 
10  times  this  rate.  Thus  it  seems  that  instead  of 
accumulating  carbon,  large  areas  of  peatland  have 
altered  in  character  and  become  a  source  of  atmos- 
pheric carbon  dioxide.  (Author's  abstract) 
W88-10509 


PAPER  CHROMATOGRAPHY  AS  A  METHOD 
OF  PHYTOPLANKTON  COMMUNITY  ANAL- 
YSIS, 

Jyvaeskylae   Univ.    (Finland).    Dept.   of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-1O510 


LEVELS  OF  IRON,  ALUMINUM,  ZINC,  CAD- 
MIUM AND  MERCURY  IN  PLANTS  GROW- 
ING IN  THE  SURROUNDINGS  OF  AN  ACIDI- 
FIED AND  NON-ACIDIFIED  LAKE  IN  ESPOO, 
FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Environmental 
Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10511 


PLANKTON,  CHLOROPHYLL  CHARACTER- 
ISTICS AND  FISHERY  POTENTIAL  OF  SUR- 
FACE COAL  MINE  LAKES  IN  WESTERN 
PENNSYLVANIA, 

Grove  City  Coll.,  Pa.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10514 


BENTHIC  MACROINVERTEBRATES  AS  IN- 
DEXES OF  WATER  QUALITY  IN  THE  UPPER 
CUYAHOGA  RIVER, 

Akron  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10515 


PURGEABLE  ORGANICS  IN  GREAT  LAKES 
RAW  AND  TREATED  WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10530 


UNSUBSTITUTED  AND  HYDROXY  SUBSTI- 
TUTED FATTY  ACIDS  IN  A  RECENT  LACUS- 
TRINE SEDIMENT  (LAKE  LEMAN,  GENEVA, 
SWITZERLAND), 

Geneva  Univ.  (Switzerland).   Mass  Spectrometry 

Center. 

Y.  A.  Mendoza,  F.  O.  Gulacar,  Z.-L.  Hu,  and  A. 

Buchs. 

International  Journal  of  Environmental  Analytical 


Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  107-127, 
November  1987.  7  fig,  48  ref. 

Descriptors:  'Limnology,  'Lake  sediments,  'Swit- 
zerland, 'Lake  Leman,  'Fatty  acids,  'Paleolimno- 
logy,  Chemical  analysis,  Diagenesis,  Biological 
markers. 

Unsubstituted  as  well  as  alpha-,  beta-,  omega-  and 
(omega  -  l)-hydroxy  substituted  fatty  acids  were 
analyzed  in  a  5  m  long  sediment  core  taken  from 
Lake  Leman  (Switzerland).  All  these  acids  occur 
in  three  forms:  unbound,  bound  and  tightly  bound. 
There  is  no  conversion  from  one  form  to  another. 
The  fact  that  below  a  burial  depth  of  30  cm  the 
abundance  profiles  show  no  decreasing  trend  indi- 
cates that  the  diagenetic  reactions  do  not  operate 
below  that  depth.  Source  correlations  are  postulat- 
ed for  each  of  the  acid  classes.  The  presence  of 
unsubstituted  monosaturated  acids  in  the  C20  to 
C32  range  probably  indicates  that  long  chain  fatty 
acids  cannot  be  considered  only  as  indicators  of 
inputs  from  higher  plants.  C27,  C29  and  C31 
(omega  -  l)-hydroxyacids  with  unusual  structures 
have  also  been  found  in  these  sediments,  as  well  as 
2-methyl  nonacosanoic  acid;  their  origin  has  not 
yet  been  established.  (Author's  abstract) 
W88-10532 


NOVEL  IN  SITU  CASCADE  ULTRAFILTRA- 
TION UNIT  SPECIFICALLY  DESIGNED  FOR 
FIELD  STUDIES  OF  ANOXIC  WATERS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10534 


BIOACCUMULATIVE  BEHAVIOUR  OF  SOME 
PCB  CONGENERS  IN  LAKE  GENEVA  BROWN 
TROUT  (SALMO  LACUSTRIS  L.), 
Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  du  Genie  de  l'Environment. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10536 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  CATIONIC  SURFACTANTS  IN  ENVI- 
RONMENTAL SAMPLES  USING  A  CONTINU- 
OUS POST-COLUMN  ION-PAIR  EXTRAC- 
TION DETECTOR  WITH  A  SANDWICH 
PHASE  SEPARATOR, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10540 


ACCUMULATION  OF  COPPER  AND  COBALT 
BY  BLUE-GREEN  ALGAE  AT  DIFFERENT 
TEMPERATURES, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10541 


PURGE  AND  TRAP  GAS  CHROMATOGRA- 
PHIC METHOD  FOR  DIMETHYL  SULFIDE 
IN  FRESHWATER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10545 


FISHES  AND  AQUATIC  INSECTS  OF  NIPPER- 
SINK  CREEK,  MCHENRY  COUNTY,  ILLI- 
NOIS, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 

O.  T.  Gorman. 

Transactions  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  80,  No.  3-4,  p  233-252.  1987.  1  fig, 

4  tab,  20  ref.  Illinois  Department  of  Transportation 

Project  FAPO-420. 

Descriptors:  'Nippersink  Creek,  'Aquatic  habitats, 
'Ecology,  'Fish,  'Aquatic  insects,  'Illinois,  Sur- 
veys, Baseline  studies,  Streams. 
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A  survey  of  the  fishes  and  aquatic  insects  of  Nip- 
persink  Creek,  a  tributary  of  the  upper  Fox  Fiver, 
McHenry  County,  Illinois,  was  conducted  between 
September  1985  and  July  1986.  The  aquatic  fauna 
of  Nippersink  Creek  is  typical  of  clean,  moderate 
gradient  streams  with  minimal  disturbance.  A  total 
of  41  fish  species  representing  10  families  and  39 
aquatic  insect  genera  representing  24  families  was 
collected.  Twelve  fish  species  represent  new 
records  for  Nippersink  Creek  upstream  of  Spring 
Grove  and  4  species  represent  new  distributional 
records  for  the  Fox  Lake  drainage.  Karr's  Index  of 
Biotic  Integrity  indicates  that  the  present  fish  fauna 
may  be  rated  good  to  excellent  quality.  Similarly 
high  ratings  were  found  for  the  aquatic  insect 
fauna  using  Hilsenhooff  s  Biotic  Index.  The  high 
quality  of  the  aquatic  fauna  and  environmental 
conditions  in  Nippersink  Creek  contrast  sharply 
with  most  northeastern  Illinois  streams.  As  such, 
Nippersink  Creek  represents  a  valuable  natural  re- 
source for  the  region.  (Author's  abstract) 
W88-10552 


SURVEY  OF  THE  FISHES  AND  MACROIN- 
VERTEBRATES  OF  SOME  SMALL  STREAMS 
IN  COOK,  LAKE,  AND  DUPAGE  COUNTIES, 
ILLINOIS, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10553 


IMPORTANCE  OF  STANDING  DEAD  SHOOTS 
OF  THE  NARROW  LEAVED  CATTAIL,  TYPHA 
ANGUSTIFOLIA  L., 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

T.  E.  Jordan,  and  D.  F.  Whigham. 

Aquatic  Botany  AQBODS,  Vol.  29,  No.  4,  p  319- 

328,  January  1988.  3  fig,  29  ref.  NSF  Grant  BSR- 

8316948. 

Descriptors:  *Tidal  marshes,  *Aquatic  plants, 
•Cattails,  'Wetlands,  *Plant  growth,  Dead  shoots, 
Brackish  water,  Plant  physiology,  Natural  disturb- 
ance, Aeration. 

Field  experiments  in  a  brackish  tidal  wetland  domi- 
nated by  Typha  angustifolia  L.  demonstrated  that 
dead  shoots  provide  vital  aeration  for  rhizomes  of 
dormant  Typha.  Cutting  off  or  bending  over  dead 
shoots  at  the  sediment  surface  lowered  oxygen 
concentrations  in  rhizomes  and  lowered  above- 
ground  production  and  flowering  in  the  following 
growing  season.  The  effects  were  more  severe  the 
earlier  in  the  dormant  season  treatments  were  ap- 
plied. Cutting  had  a  greater  effect  than  bending. 
Cutting  reduced  the  numbers  of  live  stems  appear- 
ing in  the  following  growing  season,  but  bending 
increased  their  numbers  while  still  reducing  above- 
ground  biomass.  Dead  shoots  can  be  bent  over  by 
wind  or  snow,  destroyed  by  fire  and  cut  off  by  ice 
movement  or  by  muskrats  building  lodges.  These 
natural  disturbances  can  affect  the  growth  and 
reproduction  of  Typha.  (Author's  abstract) 
W88-10555 


INTERNAL  STRUCTURE  OF  DEEP-DWELL- 
ING NITELLA  MEADOWS, 

State  Univ.  of  New  York  at  Albany.  Dept.  of 

Biological  Sciences. 

R.  G.  Stross,  J.  Huvane,  and  R.  C.  Sokol. 

Aquatic  Botany  AQBODS,  Vol.  29,  No.  4,  p  329- 

345,  January  1988.  7  fig,  1  tab,  35  ref. 

Descriptors:  *Light  effects,  'Limnology,  •Nutri- 
ents, 'Plant  growth,  'Ecology,  'Lakes,  Meadows, 
Eutrophication,  Lake  George,  New  York. 

Depth  gradients  of  charophyte  shoots,  oospores 
and  biomass  were  analyzed  in  2  trophically  diver- 
gent basins  of  Lake  George,  NY.  Six  taxa  of charo- 
phytes  inhabit  the  meadows.  In  the  north  basin,  the 
meadows  extend  from  8  to  16  m.  Internal  transi- 
tions of  species  exist.  Nitella  furcata  (Roxb.  ex 
Bruz)  Ag.  comprised  85%  of  the  shoots  near  the 
shallow  margin  and  gave  way  gradually  to  N. 
flexilis  (L.)  Ag.  (and  N.  opaca  (Bruz.)  Ag.)  at  11.5 
m  and  deeper.  In  the  more  eutrophic  south  basin 
where  the  meadow  extends  from  7  to  12  m,  the 
shallow  association  of  charophytes  was  displaced 


shoreward  by  N.  flexilis.  Small  amounts  of  N. 
furcata  persisted  near  the  shallow  margin.  Several 
features  relate  to  an  assumed  light  control  of  the 
lower  boundary.  Oospheres,  as  propagules,  are 
abundant  in  the  sediments  beneath  the  meadow  and 
extend  above  the  shallow  margin  and  beyond  the 
deep  margins.  Internal  species  transitions,  possibly 
light  sensitive,  seem  to  be  displaced  shoreward  in 
response  to  nutrient  enrichment.  Biomass  accumu- 
lation was  variable,  independent  of  depth  and  sen- 
sitive to  variables  that  include  eutrophication. 
Structural  details  expose  the  sensitivity  of  Nitella 
meadows  to  disturbance.  (Author's  abstract) 
W88-10556 


EFFECT  OF  ACIDIFICATION  ON  MOBILITY 
OF  HEAVY   METALS   AND   ALUMINUM   IN 
FOREST  AND  LAKE  ECOSYSTEMS  (HAPPA- 
MOITUMISEN    VAIKUTUS    RASKASMETAL- 
LIEN      JA      ALUMIININ      LIIKUVUUTEEN 
METSA-JA  JARVIEKO  SYSTEEMISSA), 
Helsinki  Univ.  (Finland). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10560 


ESTIMATION  OF  WATER  QUALITY  AND  NU- 
TRIENT LOADS  IN  THE  HII  RIVER  BY  SEMI- 
DAILY  SAMPLING, 

Shimane  Prefectural   Inst,   of  Public  Health  and 
Environmental  Science,  Matsue  (Japan). 
For  primary  bibliographic  entry  see  Field  2E. 
W88-10572 


COPPER  (II)  COMPLEXING  CAPACITY  OF 
LAKE  HARUNA  WATER,  (IN  JAPANESE), 

Gunma  Inst,  of  Public  Health  (Japan). 

M.  Uchiyama,  Y.  Nakajima,  T.  Tomizawa,  and  H. 

Akaiwa. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49. 

No.  1,  p  19-25,  January  1988.  8  fig,  3  tab,  20  ref. 

Descriptors:  'Japan,  'Lakes,  'Chemical  properties, 
•Metal  complexes,  'Limnology,  'Copper,  *Heavy 
metals,  Chemical  reactions,  Dissolved  oxygen,  Me- 
tabolites, Spectroscopy. 

An  easy  and  useful  back-extraction  method  for 
measuring  copper  (II)  complexing  capacity 
(CuCC)  was  established  and  was  used  to  study  the 
CuCC  of  Lake  Haruna  water.  Using  the  ultrafiltra- 
tion technique,  it  was  found  that  dissolved  organic 
materials  having  high  CuCC  were  distributed  in 
less  than  the  10,000  molecular  weight  range,  and 
CuCC/DOC  (Dissolved  Organic  Carbon)  was  the 
highest  in  the  1,000-10,000  molecular  weight 
range.  The  CuCC/DOC  of  Lake  Haruna  water 
was  0.06-0.08,  which  was  almost  similar  to  the 
values  of  other  lakes  previously  reported.  Regard- 
ing the  relation  between  the  molecular  weight 
distribution  and  the  CuCC  value,  similar  tenden- 
cies were  observed  for  metabolic  products  in  the 
growth  of  Chlorella  sp.  This  consistency  might 
indicate  that  the  algal  products  are  very  important 
in  evaluating  the  CuCC  of  such  as  Lake  Haruna 
into  which  artificial  pollutants  do  not  flow.  A 
positive  relationship  was  observed  between  absor- 
bance  at  260  nm  and  CuCC  both  in  Lake  Haruna 
waters  and  in  the  Chlorella  sp.  experiment.  (Au- 
thor's abstract) 
W88-10573 


PRELIMINARY  STUDY  ON  N20  PRODUC- 
TION THROUGH  NITRIFICATION  IN  LAKE 
KIZAKI, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
M.  Yoh,  H.  Terai,  and  Y.  Saijo. 
Japanese  Journal  of  Limnology  RIZAA,  Vol.  49. 
No.  1,  p  43-46,  January  1988.  3  fig,  13  ref. 

Descriptors:  'Lakes,  'Chemical  reactions,  'Nitro- 
gen cycle,  'Nitrous  oxide,  'Dissolved  oxygen. 
'Nitrification,  'Hypolimnion,  Seasonal  variation, 
Japan. 

In  the  hypolimnion  of  Lake  Kizaki,  an  increase  of 
N20  concentration  was  observed  with  time,  con- 
comitant with  an  increase  of  N03(-)  concentration 
and  a  decrease  of  oxygen  concentration.  In  addi- 
tion,   the   amount    of  apparent    N20   production 


(delta  N20)  was  found  to  be  linearly  correlated 
with  that  of  apparent  oxygen  consumption  (-delta 
02).  These  facts  suggest  that  N20  was  produced 
during  the  process  of  nitrification  in  the  hypolim- 
nion of  Lake  Kizaki.  The  mole  fraction  of  delta 
N20/-delta  02  was  found  to  be  0.00027,  consistent 
with  the  value  of  0.0001,  obtained  by  Yoshinari  in 
the  western  North  Atlantic  Ocean.  (Author's  ab- 
stract) 
W88-10575 


PHYTOPLANKTON  PRODUCTIVITY  AND 
CHLOROPHYLL-A  CONCENTRATION  OF 
OGUTA  LAKE  IN  SOUTHEASTERN  NIGERIA, 

Port  Harcourt  Univ.  (Nigeria).  Dept.  of  Zoology. 
C.  S.  Nwadiaro,  and  E.  O.  Oji. 
Hydrobiological  Bulletin  HYBUD9,  Vol.  19,  No. 
2,  p  123-131,  December  1986.  4  fig,  1  tab,  43  ref. 

Descriptors:  'Lakes,  'Nigera,  'Oguta  Lake, 
'Aquatic  Productivity,  'Phytoplankton,  'Chloro- 
phyll a,  'Limnology,  Seasonal  variation,  Physical 
properties.  Aquatic  habitats,  Aquatic  plants, 
Aquatic  animals,  Water  chemistry,  Nigeria. 

The  phytoplankton  productivity  and  chlorophyll-a 
concentration  of  Oguta  Lake,  the  largest  natural 
lake  in  south-eastern  Nigeria  (Dec.  1983-Nov. 
1984),  are  presented.  The  gross  productivity 
ranged  from  1.3  to  3.77  g  C/sq  m/day  for  the 
water  column,  dropped  during  the  period  of  heavy 
rainfall  and  varied  with  depth.  The  chlorophyll-a 
concentration  had  monthly  means  ranging  from 
2.31  to  4.00  mg/cu  m,  with  a  drop  during  the  rains, 
but  little  depth  variation.  Both  productivity  and 
chlorophyll-a  showed  non-significant  correlation 
with  the  physico-chemical  features  of  the  water. 
The  values  of  the  biological  parameters  showed 
the  lake  as  mesotrophic.  The  values  are  compared 
with  those  of  other  African  lakes.  (Author's  ab- 
stract) 
W88-10576 


LITTORAL  SAND  ZOOBENTHOS  AND  ITS 
RELATION  TO  ORGANIC  POLLUTION  IN 
LAKE  NEMI  (CENTRAL  ITALY), 

Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10577 


DISTRIBUTION  OF  MACROINVERTEBRATES 
IN  THE  SHALLOW  PART  OF  'DE  GIJSTER',  A 
WATER  STORAGE  LAKE  IN  THE  BIESBOSCH 
(THE  NETHERLANDS), 

Rijksmuseum    van    Natuurlijke    Historie,    Leiden 

(Netherlands). 

For  primary   bibliographic  entry   see   Field   5G. 

W88-10578 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  I.  GEO- 
GRAPHICAL DESCRIPTION,  HYDROGRAPH- 
IC  COMPONENTS  AND  MAN'S  IMPACT, 
Warsaw  Univ.  (Poland).  Inst,  of  Physical  Geo- 
graphic Sciences. 
E.  Bajkiewicz-Grabowska. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  173- 
200,  1985.  17  fig,  9  tab,  10  ref. 

Descriptors:  'Rivers,  *John  River,  'Limnology, 
'Lakes,  'Geography,  'Cycling  nutrients,  'Poland, 
Geohydrology,  Watersheds,  Watercourses, 
Runoff,  Human  impact. 

Physical-geographic  conditions  are  presented  for 
the  watershed  of  the  Jorka  River  with  particular 
emphasis  placed  on  those  factors  of  the  geographic 
environment  which  affect  the  water  and  nutrient 
cycles  in  the  watershed  and  the  habitat  features  of 
the  lakes.  The  description  covers  morphometric 
conditions  of  the  watershed,  as  well  as  lithological, 
climatic  and  hydrographic  conditions.  With  this 
background  the  potential  is  shown  for  the  surface 
runoff  to  watercourses  and  lakes.  On  the  basis  of 
numerous  indices  the  possible  effect  of  the  water- 
shed on  the  particular  water  bodies  has  been  deter- 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 


mined.  (See  W88-10591  thru  W88-10600)  (Author's 

abstract) 

W88-10590 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  II.  HY- 
DROLOGICAL  BUDGET  OF  LAKES  IN  1978 
AND  1979, 

Warsaw   Univ.   (Poland).   Inst,   of  Physical   Geo- 
graphic Sciences. 
E.  Bajkiewicz-Grabowska. 

Ekologia  Polska  ELPLBS,  Vol.  33.  No.  2,  p  201- 
223,  1985.  15  fig,  1  tab,  5  ref. 

Descriptors:  'Limnology,  *Surface-groundwater 
relations,  *Jorka  River,  *Lakes,  'Cycling  nutri- 
ents, *Hydrologic  budget,  'Poland,  Nutrient 
budget,  Watersheds,  Seasonal  variations,  Seepage. 

A  description  is  presented  of  the  water  cycle  in 
four  lakes  of  the  Jorka  River  watershed:  Majcz 
Wielki,  Inulec,  Glebokie  and  Jorzec.  Particular 
attention  is  given  to  seasonal  variation  of  water 
cycle  components,  such  as  inflow  to  lakes  (includ- 
ing inflow  by  the  River  Jorka,  inflow  by  secondary 
streams,  and  inflow  from  the  immediate  lake 
basin),  river  outflow  from  the  lakes,  magnitude  of 
underground  feeding  of  the  lakes,  and  changes  in 
the  volume  of  water  retained  in  lakes'  basins.  A 
summary  of  detailed  water  budgets  of  the  lakes 
made  it  possible  to  assess  the  water  exchange  rate 
during  the  year  and  to  follow  its  seasonal  vari- 
ations. (See  also  W88-10590)  (Author's  abstract) 
W88-10591 


FACTORS   AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN      LAKELAND,      POLAND):      III. 

IMPACT  OF  MAN  ON  THE  MATTER  INPUT 

AND  SEDIMENTATION  IN  THE  PAST, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10592 


FACTORS   AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN      LAKELAND,      POLAND):      IV. 

HEAVY  METALS  IN  RECENT  LACUSTRINE 

SEDIMENTS, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10593 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  V.  NU- 
TRIENT INPUT  WITH  AIR  TRANSPORT, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10594 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VI.  NU- 
TRIENT INPUT  WITH  WATER  TRANSPORT, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10595 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VII. 
INPUT  AND  REMOVAL  OF  NUTRIENTS 
WITH  FISH, 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10596 


FACTORS  AFFECTING   NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 


(MASURIAN  LAKELAND,  POLAND):  VIII. 
ZOOSYRTHON  IN  THE  TRIBUTARIES  AND 
OUTLET  OF  LAKE  JORZEC, 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
S.  Radwan,  C.  Kowalczyk,  W.  Zwolski.  W. 
Kowalik,  and  B.  Stepien. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  311- 
328,  1985.  5  fig,  6  tab,  21  ref. 

Descriptors:  'Limnology,  'Jorka  River,  'Rivers, 
'Ecosystems,  'Poland,  'Biomass,  'Lakes,  Chemi- 
cal composition,  Tributaries,  Aquatic  animals,  Wa- 
tersheds, Zoosyrthon,  Poland,  Lake  Jorzec,  Potas- 
sium, Nitrogen,  Phosphorus,  Calcium,  Magnesium. 

Studies  on  the  chemical  composition  of  syrthon  in 
the  tributaries  and  outlet  showed  distinct  differ- 
ences in  average  weight  ratios  of  mineral  compo- 
nents introduced  into  components  taken  out  of 
Lake  Jorzec.  For  dry  weight  the  ratio  is  8:1,  for 
total  ash  21:1,  for  Ca  5:1,  for  Mg  11:1,  for  K  60:1, 
for  total  N  7.5:1,  and  for  P  8.5:1.  The  biotic  struc- 
ture of  zoosyrthon  was  qualitatively  and  quantita- 
tively abundant  and  varied  considerably  in  particu- 
lar watercourses  connected  with  the  lake.  Alto- 
gether 387  taxa  were  distinguished:  251  taxa 
(85.2%)  for  aquatic  fauna  and  36  taxa  (14.8%)  for 
terrestrial  elements.  (See  also  W88- 10590)  (Au- 
thor's abstract) 
W88-10597 


FACTORS  AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN  LAKELAND,  POLAND):  IX.  THE 

EXCHANGE    OF    PHOSPHORUS    BETWEEN 

SEDIMENTS  AND  WATER, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10598 


FACTORS  AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN  LAKELAND,  POLAND):  X.  ROLE 

OF   THE   MUSSEL   DREISSENA   POLYMOR- 

PHA  (PALL.)  IN  N  AND  P  CYCLES  IN  A  LAKE 

ECOSYSTEM, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

A.  Stanczykowska,  and  M.  Planter. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  345- 

356,  1985.  3  fig,  6  tab,  12  ref. 

Descriptors:  'Poland,  'Limnology,  'Jorka  River, 
•Lakes,  'Cycling  nutrients,  'Mussels,  'Rivers, 
•Bioaccumulation,  Watershed,  Nitrogen,  Phospho- 
rus, Dreissena. 

The  role  of  populations  of  the  mussel  Dreissena 
polymorpha  in  N  and  P  cycles  in  five  lakes  of  the 
Jorka  River  watershed  was  determined.  Compari- 
sons were  made  to  establish  what  amounts  of  N 
and  P  have  accumulated  in  mussels  in  each  of  the 
lakes  under  study.  The  largest  quantities  were 
found  in  Lake  Majcz  Wielki,  a  mesotrophic  water 
body.  For  the  same  lake  the  shortest  nutrient  'par- 
tial turnover  time'  was  found  by  assessing  the 
filtration  processes.  The  role  played  by  the  mussels 
in  nutrient  cycles  is  of  the  same  magnitude  as  that 
of  macrophytes.  (See  also  W88-10590)  (Author's 
abstract) 
W88-10599 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  XL  NU- 
TRIENT BUDGET  WITH  SPECIAL  CONSID- 
ERATION TO  PHOSPHORUS  RETENTION, 
Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 
Ecology. 
W.  Lawacz. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  357- 
381,  1985.  11  fig,  3  tab,  52  ref. 

Descriptors:  'Limology,  'Jorka  River,  'Path  of 
pollutants,  'Poland,  'Lakes,  'Nutrients,  'Eutroph- 
ication,  'Phosphorus,  Rivers,  Watersheds,  Nitro- 
gen, Carbon,  Dusts,  Fish  farming. 


Annual  budgets  of  carbon,  nitrogen  and  phospho- 
rus were  presented  for  3  eutrophic  lakes  with 
different  external  inputs  of  these  elements.  Taken 
into  account  in  the  budgets  were  atmospheric 
transport  (rainfall  and  dust),  point  water  input,  and 
in  one  of  the  study  lakes  inputs  from  rainbow  trout 
lake  culture.  For  phosphorus,  monthly  budget 
sheets  were  drawn  up  including  internal  loadings 
as  well  as  sedimentation  estimated  by  the  trap 
method.  The  value  has  been  compared  with  inter- 
nal loading  as  assessed  by  3  different  methods.  (See 
also  W88- 10590)  (Author's  abstract) 
W88- 10600 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  I.  CHLO- 
ROPHYLL AND  ENVIRONMENTAL  CONDI- 
TIONS, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
A.  Kowalczewski,  M.  Perlowska,  and  J.  Przyluska. 
Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  389- 
405,  1985.  9  fig,  14  ref. 

Descriptors:  'Limnolgy,  'Vistual  River,  'Rivers, 
'Poland,  'Algae,  'Eutrophication,  'Environmen- 
tal effects,  Chlorophyll,  Biomass,  Phosphorus, 
Pheo  pigments,  Temperature,  Conductivity,  Light. 

Concentrations  of  chlorophyll,  pheopigments  and 
phosphates  were  analyzed  in  the  Vistula  River  at 
the  Poniatowski  Bridge  in  Warsaw  (Poland)  as 
well  as  the  quantity  of  light  falling  on  a  horizontal 
surface,  the  temperature  of  water,  its  oxygenation, 
electrolytic  conductivity  and  the  rate  of  flow.  Sea- 
sonal variability  and  variability  in  short  time  inter- 
vals were  determined  for  these  parameters.  The 
biomass  of  algae  showed  positive  dependence  on 
temperature  of  waters  and  a  negative  one  on  phos- 
phate concentration  and  river  flow.  (See  W88- 
10602  thru  W88- 10603)  (Author's  abstract) 
W88-10601 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  II.  DRY 
WEIGHT  AND  ORGANIC  CARBON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
A.  Kowalczewski,  M.  Perlowska,  and  J.  Przyluska. 
Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  423- 
438,  1985.  9  fig,  26  ref. 

Descriptors:  'Vistula  Rivers,  'Rivers,  'Seston, 
'Organic  carbon,  'Poland,  'Eutrophication, 
'Water  pollution,  Organic  matter,  Pheopigments, 
Plankton. 

From  the  Warsaw  reach  of  the  Vistula  River 
seston  was  sampled  at  least  once  a  week  for  2 
years.  Concentrations  of  the  seston  dry  weight 
(SDW),  particulate  (POC)  and  dissolved  organic 
carbon  (DOC)  were  analyzed.  The  pheopigment 
concentrations  and  seston  respiration  (SR)  were 
determined.  For  all  these  parameters  the  seasonal 
and  short-term  changes  were  evaluated.  The  con- 
tribution of  planktonic  and  nonplanktonic  fractions 
of  SDW  and  POC  were  calculated.  The  daily 
loads  of  SDW,  POC  and  DOC  of  the  Vistula  in 
Warsaw  were  calculated.  (See  W88-10601  and 
W88-10603)  (Author's  abstract) 
W88-10602 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  HI. 
PHYTO-  AND  ZOOPLANKTON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
A.  Kowalczewski,  M.  Perlowska,  and  J.  Przyluska. 
Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  423- 
438,  1985.  9  fig,  26  ref. 

Descriptors:  'Poland,  'Vistula  River,  'Biomass, 
•Rivers,  'Seston,  Phytoplankton,  Zooplankton, 
Primary  productivity,  Photosynthesis,  Respiration. 

From  phytoplankton  samples  taken  once  a  week 
for  2  years  from  the  Vistula  River  in  Warsaw,  the 
following  seston  parameters  were  analyzed:  sea- 
sonal variability,  variability  in  short  time  intervals 
of  total  phytoplankton  numbers  in  the  Vistula,  its 
composition,  primary  production,  assimilation 
number,  ratio  of  seston  production  to  respiration 
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(P:R),  changes  in  zooplankton  numbers,  and  the 
contribution  of  taxonomic  groups  to  zooplankton. 
Factors  which  may  affect  these  seston  parameters 
are  indicated.  (See  W88-10601  thru  W88-10602) 
(Author's  abstract) 
W88-10603 


PHYTOSESTON  OF  THE  VISTULA  RIVER  BE- 
TWEEN GORA  KALWARIA  AND  NOWY 
DWOR  MAZOWIECKI  IN  1982, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10604 


COMPOSITION,  PARTICLE  SIZE  AND  OR- 
GANIC MATTER  CONTENT  OF  THE 
BOTTOM  SEDIMENTS  OF  MAN-MADE  LAKE 
ZEGRZYNSKIE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
Z.  Olszewski,  and  G.  Mowinska. 
Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  481- 
497,  1985.  7  fig,  22  ref. 

Descriptors:  'Limnology,  *Lake  Zegrzynskie, 
•Poland,  'Reservoirs,  'Lakes,  *Eutrophic  lakes, 
•Sediments,  Detritus,  Rivers,  Lake  sediments,  Par- 
ticle size,  Organic  matter,  Dams. 

Bottom  sediments  in  man-made  Lake  Zegrzynskie, 
a  lowland,  eutrophic  reservoir,  were  studied.  Near 
the  dam,  the  fraction  of  particles  <0.2  mm  domi- 
nated was  predominant  in  the  detritus.  In  the  re- 
maining area  studied  a  mineral  component  with 
varying  proportions  of  particle-size  fractions  were 
predominant  in  the  sediments.  The  content  of  or- 
ganic matter  in  the  sediments  ranged  from  0.1  to 
12.9%  of  the  dry  weight;  the  highest  values  were 
found  for  the  sediments  of  the  overflow  area  and 
near  the  dam.  (See  also  W88-10604)  (Author's  ab- 
stract) 
W88- 10605 


MEIBENTHOS  OF  MAN-MADE  LAKE  ZEGR- 
ZYNSKIE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
K.  Prejs,  and  B.  Bernard. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  499- 
509,  1985.  5  fig,  3  tab,  20  ref. 

Descriptors:  'Limnology,  "Lake  Zegrzynskie, 
•Reservoirs,  *Poland,  *Eutrophic  lakes,  *Benthic 
fauna,  'Lakes,  Man-made  lake,  Meibenthos,  Nema- 
todes, Rivers. 

Composition,  numbers,  and  dominance  of  mei- 
benthos of  Zegrzynskie  reservoir  were  analyzed 
between  May  and  October  1982.  Stations  on  back- 
waters of  the  Bug  and  Narew  rivers  were  much 
less  abundant  in  meibenthos  than  those  in  the  cen- 
tral and  lower  parts  of  the  reservoir.  The  numbers 
of  meibenthos  in  these  environments  were  high 
(max.  426,000  individuals/sq  m).  The  main  mei- 
benthos components  at  the  majority  of  stations 
were  nematodes:  40-82%  of  the  total  numbers.  (See 
also  W88- 10605)  (Author's  abstract) 
W88-10606 


EFFECT  OF  IMPOUNDMENTS  ON  THE 
QUALITY  OF  WATER  AND  BIOCOENOSIS  IN 
THE  LOWLAND  STREAMS  RAWKA  AND 
SKIERNIEWKA  -  SUMMER  ASPECT, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

R.  J.  Wisniewski,  Z.  Kajak,  L.  Bownik-Dylinska, 

J.  Ejsmont-Karabin,  and  K.  Prejs. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  511- 

536,  1985.  6  fig,  12  tab,  9  ref. 

Descriptors:  'Limnology,  •Dam  effects,  'Poland, 
•Reservoirs,  *Streams,  'Water  quality,  Water  ex- 
change, Biocenosis,  Phosphorus,  Chlorophyll,  Sus- 
pended sediments,  Rauka  River,  Skierniewka 
River.. 

In  the  summer  of  1981  (between  June  and  Septem- 
ber) the  chemical  composition  of  water  and  bottom 
sediments  as  well  as  the  structure,  density  and 
biomass  of  communities  of  live  organisms  were 


studied  in  five  impoundments  on  the  lowland 
streams  Rawka  and  Skierniewska.  In  impound- 
ments with  a  water  exchange  from  2  to  50  hours, 
concentrations  of  suspended  matter,  phosphorus 
and  chlorophyll  in  water  changed  as  well  as  the 
structure  and  abundance  of  communities  of  orga- 
nisms in  comparison  with  free-running  parts  of 
streams  above  the  impoundments.  The  character  of 
these  changes  was  connected  with  the  time  of 
water  exchange.  (Author's  abstract) 
W88-10607 


STRUCTURE  OF  PHYTOPLANKTON  IN 
RIVERS  AND  IN  LAKES  OF  NORTHEASTERN 
POLAND. 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
Z.  M.  Gliwicz,  P.  Dawidowicz,  and  J.  Pijanowska. 
Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  537- 
546,  1985.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Poland,  'Limnology,  *Aquatic  habi- 
tats, 'Rivers,  'Lakes,  'Phytoplankton,  Zooplank- 
ton, Comparison  studies,  Feeding  habits. 

Data  collected  during  two  days  at  the  beginning  of 
summer  1981  at  69  river  and  lake  stations  indicated 
substantial  differences  in  taxonomic  composition 
and  in  size  distribution  of  phytoplankton,  and  in 
the  abundance  of  zooplankton  in  river  and  lake 
habitats.  The  share  of  net  algae  above  20  microme- 
ters in  size  in  the  total  phytoplankton  standing 
crop  was  significantly  lower  in  rivers  than  in  lakes. 
This  coincides  with  much  less  abundant  zooplank- 
ton in  river  habitats  that  is  composed  of  less  effi- 
cient filter  feeding  species  than  in  lake  habitats. 
(Author's  abstract) 
W88-10608 


POLLUTION  OF  SURFACE  WATERS  IN  AN 
AGRICULTURAL  WATERSHED  ON  THE  EX- 
AMPLE OF  THE  SUCHA  RIVER. 

Institute  of  Meteorology  and  Water  Management, 
Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10609 


PLANKTONIC  BLUE-GREEN  ALGAE  OF 
LAKES  IN  NORTH-EASTERN  POLAND, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

I.  Spodniewska. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  2,  p  151- 

183,  1986.  9  fig,  1  tab,  65  ref. 

Descriptors:  'Poland,  *Limnology,  'Lakes, 
'Cyanophyta,  'Phytoplankton,  'Lakes,  Biomass, 
Pollution,  Algae. 

Seasonal  changes  in  composition  and  biomass  of 
blue-green  algae  were  examined  in  several  lakes  in 
northeastern  Poland.  The  changes  in  biomass  of 
blue-green  algae  at  the  spring  and  summer  peak  of 
phytoplankton  development  were  characterized  in 
several  tens  of  dimictic  and  polymictic  lakes  differ- 
ing as  to  morphometric  characters,  fertility  and 
degree  of  pollution.  The  tendencies  of  changes 
over  many  years  in  the  development  of  blue-green 
algae  are  discussed  with  consideration  of  the  com- 
position of  dominant  species,  the  biomass  of  com- 
munity, as  well  as  their  contribution  to  total  phyto- 
plankton biomass.  (Author's  abstract) 
W88-10610 


EFFECT  OF  INDUSTRIAL  POLLUTION  ON 
LAKE  EWINGI  (MASURIAN  LAKELAND)  ES- 
TIMATED BY  REMOTE  SENSING  TECH- 
NIQUES, 

Instytut      Ksztaltowania      Srodowiska,      Warsaw 

(Poland). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10611 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
I.  INTRODUCTION, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

E.  Krzyzanek,  and  A.  Kownacki. 


Lakes — Group  2H 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  307- 
312,  1986.  4  fig,  10  ref. 

Descriptors:  'Limnology,  'Goczalkowice  Reser- 
voir, 'Reservoirs,  *Ecosystems,  *Poland,  History, 
Research  facilities. 

The  scientific  objectives  of  the  Hydrobiological 
Station  at  Goczalkowice  and  a  short  history  of  the 
studies  of  the  Goczalkowice  reservoir  are  present- 
ed. The  history  of  the  reservoir  development 
scheme,  the  personnel  involved  in  hydrobiological 
research,  and  a  guide  to  the  literature  are  dis- 
cussed. (See  W88-10613  thru  W88-10628)  (Au- 
thor's abstract) 
W88-10612 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
II.  CHARACTERISTICS  OF  THE  CATCHMENT 
AREA, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 
drobiological Station. 
H.  Kasza. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  313- 
322,  1986.  5  fig,  10  ref. 

Descriptors:  'Limnology,  'Goczalkowice  Reser- 
voir, 'Poland,  'Catchment  areas,  'Dams,  'Reser- 
voirs, 'Water  quality,  Soils,  Geology,  Morphome- 
try, Geohydrology. 

The  Goczalkowice  dam  reservoir  catchment  area 
Poland  is  described  on  the  basis  of  existing  litera- 
ture data.  Characteristics  of  the  morphology,  geo- 
logical and  soil  structure,  hydrology  and  develop- 
ment of  the  catchment  area  are  presented.  (See  also 
W88-10612)  (Author's  abstract) 
W88-10613 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
III.  CHARACTERISTICS  OF  THE  RESERVOIR 
AND  ITS  USEFULNESS  TO  WATER-SUPPLY 
SYSTEMS, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 
drobiological Station. 
J.  Winohradnik. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  323- 
341,  1986.  6  fig,  7  tab,  13  ref. 

Descriptors:  'Limnology,  'Goczalkowice  Reser- 
voir, 'Water  supply  development,  'Reservoirs, 
'Reservoir  operation,  'Poland,  'Water  quality, 
'Eutrophication,  Dams,  Water  conveyance,  Hy- 
drology. 

The  Goczalkowice  dam  reservoir  was  built  to  con- 
fine and  keep  back  water  freshets  and  use  them  in 
periods  of  low-water  states,  as  well  as  to  serve  as  a 
water  intake  to  be  used  by  water  supply  systems. 
On  the  basis  of  data  from  26-year  investigations  on 
the  hydrology,  changes  in  the  basic  water-quality 
indicators  due  to  the  stabilization  process,  and  on 
the  progressing  eutrophication  of  the  reservoir,  a 
short  description  of  its  water  is  given  from  the 
viewpoint  of  its  utility  in  water-supply  systems. 
(See  also  W88-10612)  (Author's  abstract) 
W88-10614 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
IV.  METEOROLOGICAL  CONDITIONS, 

Polish  Academy  of  Sciences,  Chybie.  Fish  Culture 

Experimental  Station. 

D.  Augustyn. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  343- 

350,  1986.  4  fig,  1  ref. 

Descriptors:  'Limnology,  'Meteorology,  'Reser- 
voirs, 'Ecosystems,  'Goczalkowice  Reservoir, 
'Poland,  Weather,  Climates,  Air  temperature. 
Rainfall. 

Basic  meteorological  elements  that  affect  the  envi- 
ronment of  the  Goczalkowice  Reservoir  (Poland) 
and  biotope,  namely  air  temperature,  insolation, 
wind  direction  and  velocity,  and  precipitation,  are 
described.   Mean  annual   air  temperature   for  the 
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study  period  was  8.0  C;  it  varied  between  6.9  and 
8.9  C.  The  greatest  insolation  irregularity  was 
found  for  December,  the  irregularity  index  for  the 
study  period  being  9.6;  the  lowest  irregularity 
index  -  1.9  was  found  in  the  summer  months. 
Cloudiness  and  air  pollution  reduced  the  theoreti- 
cally possible  insolation  in  a  year  by  up  to  32.5% 
and  in  the  summer  and  in  the  summer  months  up  to 
40%.  Winds  from  the  west  predominate  over  the 
reservoir,  the  proporation  of  winds  from  the  south- 
eastern direction  being  very  small.  Mean  annual 
wind  velocity  comes  up  to  3.0  m/s  varying  be- 
tween 2.7  and  3.6  m/s.  Variation  of  precipitation 
above  the  reservoir  on  an  average  amounted  to  107 
mm.  Ochaby  station  receives  an  average  of  900 
mm  precipitation  a  year.  The  highest  irregularity 
was  observed  in  September.  (See  also  W88-10612) 
(Brock-PTT) 
W88-10615 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
V.  SOLAR  RADIATION  PENETRATING  THE 
RESERVOIR, 

Polish  Academy  of  Sciences,  Chybie.  Fish  Culture 

Experimental  Station. 

M.  A.  Szumiec. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  351- 

355,  1986.  1  fig,  1  tab,  9  ref. 

Descriptors:  *Goczalkowice  Reservoir,  *Poland, 
•Reservoirs,  *Eutrophication,  *Solar  radiation, 
•Limnology,  Ecosystems,  Spatial  distribution,  Op- 
tical properties,  Rainfall. 

Total  solar  radiation  flux  penetrating  the  water  and 
its  spectral  distribution  were  measured  with  a  lim- 
noactinometer  in  the  growing  seasons  of  1967  and 
1969,  falling  on  the  period  of  already  stabilized 
conditions  in  the  reservoir.  A  low  solar  radiation 
transmission  and  increasing  proportion  of  the 
green  part  of  the  solar  spectrum  in  deeper  water 
layers  pointed  to  a  eutrophic  nature  of  the  water 
body.  In  the  warmest  months  radiation  transmis- 
sion decreased,  with  horizontal  differences  appear- 
ing only  just  after  heavy  rainfalls  in  the  catchment 
area.  (See  also  W88-10612)  (Author's  abstract) 
W88-10616 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
VI.  BOTTOM  SOILS  OF  THE  RESERVOIR  (AS 
OF  1953), 

Akademia  Rolnicza,  Krakow  (Poland). 

Z.  Mazur,  and  T.  Komornicki. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  357- 

363,  1986.  1  fig,  2  tab,  4  fig. 

Descriptors:  'Limnology,  *Poland,  'Reservoirs, 
•Soil  types,  Ecosystems,  Bottom  sampling. 

The  results  of  pedological  investigations  are  briefly 
presented;  they  were  made  before  flooding  the 
Goczalkowice  reservoir.  Warp  soils  prevail  (62% 
of  the  superficies)  before  arable  podzolic  soils 
(26%)  and  alluvial  muck  soils  (12%).  (See  also 
W88-10612)  (Author's  abstract) 
W88-10617 


voir.  The  load  of  nutrient  compounds  into  the  dam 
reservoir  as  well  as  the  loading  of  its  bottom  with 
nutrients  has  been  calculated.  Changes  in  the 
chemical  composition  of  the  water  during  the 
study  years,  and  the  eutrophication  of  the  water 
body  are  described.  Nutrient  content  in  its  water 
has  been  found  to  be  2-3  times  higher  than  about  20 
years  ago.  (See  also  W88-10612)  (Author's  ab- 
stract) 
W88-10618 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
VIII.  PHYTOPLANKTON. 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

G.  Pajak. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  397- 

413,  1986.  5  fig,  2  tab,  8  ref. 

Descriptors:  'Limnology,  *Goczalkowice  Reser- 
voir, 'Reservoirs,  'Phytoplankton,  'Poland,  'Res- 
ervoirs, Ecosystems,  Lakes,  Limnology,  Diatoms, 
Chlorophyta,  Cyanophyta,  Pyrrophyta,  Long-term 
studies. 

Qualitative  and  quantitative  changes  of  the  phyto- 
plankton of  the  Goczalkowice  dam  reservoir  (Vis- 
tula basin,  southern  Poland)  during  its  28  years' 
existence  (1955-1982)  are  described.  Dominant  in 
the  phytoplankton  were  at  first  Bacillariophyceae 
and  Dinophyceae,  then  Bacillariophyceae  and 
Chlorophyta;  in  recent  years  the  importance  of 
Cyanophyta  has  clearly  increased.  In  the  first  years 
following  the  filling  of  the  reservoir  with  water, 
plankton  algae  were  found  in  high  numbers  and 
then  grew  again  towards  the  late  1970s.  (See  also 
W88-10612)  (Author's  abstract) 
W88-10619 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
IX.  ZOOPLANKTON, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

W.  Krzanowski. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  415- 

428,  1986.  8  fig,  23  ref. 

Descriptors:  'Limnology,  'Poland,  'Water  level 
fluctuations,  'Goczalkowice  Reservoir,  'Reser- 
voirs, 'Zooplankton,  Lakes,  Protozoa,  Crustacea, 
Rotifers. 

Zooplankton  (Protozoa,  Rotatoria,  and  Crustacea) 
of  the  Goczalkowice  dam  reservoir  was  investigat- 
ed as  regards  its  species  composition,  quantitative 
occurrence  and  changes  between  1955  and  1982. 
Species  diversity  was  considerable;  zooplankton 
occurred  abundantly,  but  decreased  in  successive 
years  of  the  reservoir's  existence.  Two  stages  in 
zooplankton  community  development  were  distin- 
guished: 1955-1962,  when  experimental  flooding 
took  place,  and  1963-1982,  when  zooplankton  num- 
bers and  diversity  declined.  The  inflowing  flood 
waters  and  considerable  drawdowns  of  water  level 
affected  greatly  the  zooplankton  development. 
(See  also  W88-10612)  (Author's  abstract) 
W88-10620 


third  stage,  from  1973,  showed  further  growth  of 
macrophytes  with  submerged  leaves  and  a  stabili- 
zation of  their  dominance.  (See  also  W88-10612) 
(Author's  abstract) 
W88-10621 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XL  EFFECT  OF  PAR  ENERGY  ON  THE 
PLANT  PHOTOSYNTHETIC  PRODUCTION, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Fiz- 
jologii  Roslin. 

M.  Czarnowski,  W.  Maczek,  and  J.  Pilarski. 
Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  447- 
455,  1986.  8  fig,  12  ref. 

Descriptors:  'Limnology,  'Reservoirs,  'Goc- 
zalkowice Reservoir,  'Poland,  'Primary  produc- 
tivity, •Photosynthesis,  Solar  radiation,  Ecosys- 
tems, Optical  properties,  Photosynthetically  active 
radiation. 

The  photosynthetically  active  radiation  (PAR)  that 
reaches  the  water  surface,  its  reflected  part,  and 
the  radiation  intensity  gradient  in  relation  to  depth 
are  described.  The  effect  of  the  PAR  energy  on 
the  photosynthetic  activity  and  productivity  of 
some  aquatic  plant  species  was  determined  in  the 
laboratory.  The  highest  rate  of  photosynthesis  was 
found  in  S.  sagittifolia  (9  mg  C02/8  sq  dm/hr). 
Phtotsynthetic  production  on  N.  luteum  varied  on 
different  days  between  20  and  80  mg  C02/sq  dm/ 
day.  During  the  growing  season,  the  effective  pho- 
tosynthetic production  this  species  attained  7.5  g 
C02/sq  dm/season.  (See  also  W88-10612)  (Au- 
thor's abstract) 
W88-10622 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XII.  ALGAL  PERIPHYTON  ON  HIGHER 
PLANTS, 

Polish   Academy   of  Sciences,    Krakow.   Inst,   of 

Botany. 

T.  Mrozinska. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  457- 

472,  1986.  9  fig,  2  tab,  29  ref. 

Descriptors:  'Poland,  'Limnology,  'Goc- 
zalkowice Reservoir,  *Reservoirs,  *Algae,  'Aquat- 
ic plants,  'Periphyton,  Wind,  Current,  Aquatic 
habitats,  Lakes,  Ecosystems. 

Results  of  studies  conducted  in  1961  in  Goc- 
zalkowice Reservoir  on  periphyton  on  higher 
plants  are  presented.  Overall  250  algal  taxa  were 
found.  The  occurrence  of  a  diverse  and  well-estab- 
lished Hora  of  periphytic  algae  indicates  stabiliza- 
tion of  ecological  conditions  in  the  reservoir.  The 
communities  distinguished  prove  the  great  differ- 
entiation of  the  reservoir  and  especially  of  its  litto- 
ral zone.  Floristic  differentiation  of  communities 
also  was  analyzed  in  relation  to  environmental 
conditions.  Habitat  zonation  was  sevident  in  terms 
of  such  factors  as  wind  and  current,  with  different 
algal  floras  in  habitats  of  different  physical  charac- 
teristics. (See  also  W88-10612)  (Author's  abstract) 
W88-10623 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
VII.  HYDROCHEMISTRY, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

H.  Kasza,  and  J.  Winohradnik. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  365- 

395,  1986.  5  fig,  16  tab,  57  ref. 

Descriptors:  'Poland,  'Limnology,  'Water  pollu- 
tion sources,  'Goczalkowice  Reservoir,  'Water 
chemistry,  'Reservoirs,  Chemical  properties, 
Water  quality,  Eutrophication,  Nutrients,  Sedi- 
ments, Nutrients,  Long-term  studies. 

The  physico-chemical  properties  of  the  water  of 
the  Goczalkowice  reservoir  and  its  effluents,  the 
sediments,  and  the  interstitial  waters  of  the  sedi- 
ments have  been  described  on  the  basis  of  literature 
data  and  the  authors'  own  results  from  a  28-year 
period  of  hydrochemical  studies  of  this  dam  reser- 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
X.  MACROPHYTES. 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

T.  Kuflikowski. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  429- 

445,  1986.  9  fig,  15  ref. 

Descriptors:  'Limnology,  'Goczalkowice  Reser- 
voir, 'Poland,  *Reservoirs,  'Macrophytes,  Eco- 
systems, Long-term  studies,  Wetlands,  Lakes. 

The  macrophyte  formations  in  the  Goczalkowice 
Reservoir  over  28  years  is  described.  Three  stages 
in  their  development  have  been  distinguished.  The 
first  stage  (1956-1958)  was  characterized  by  a  great 
growth  of  macrophytes  and  a  small  number  of 
species.  The  second  stage  (1959-1972)  showed  a 
maximum  growth  of  emergent  macrophytes.  The 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XIII.  PLANT-DWELLING  FAUNA, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

T.  Kuflikowski. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  473- 

489,  1986.  9  fig,  23  ref. 

Descriptors:  'Poland,  'Limnology,  'Goc- 
zalkowice Reservoir,  'Macrophytes,  'Reservoirs, 
•Invertebrates,  Ecosystems,  Benthic  fauna,  Plant 
populations,  Midges,  Aquatic  habitats,  Lakes. 

Development  dynamics  and  numbers  of  inverte- 
brate fauna  were  examined  on  particular  plant  spe- 
cies occurring  in  great  concentrations,  i.e,  on  Ba- 
trachium  aquatile  (L.)  Dura.,  Myriophyllum  spica- 
tum  L.,  Polygonum  amphibium  L.,  Potamogeton 
lucens  L.,  P.  crispus  L.,  Glyceria  maxima  Holm. 
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and  Elodea  canadensis  Rich.  Chironomidae  domi- 
nated distinctly  on  all  plants  with  the  exception  of 
E.  canadensis.  Seasonal  dynamics  of  invertebrate 
fauna  numbers  varied.  This  fauna  compared  with 
benthic  fauna  of  Goczalkowice  reservoir  showed 
that  these  are  two  different  communities.  (See  also 
W88-10612)  (Author's  abstract) 
W88-10624 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XIV.  ZOOBENTHOS, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

E.  Krzyzanek. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  491- 

513,  1986.  3  fig,  6  tab,  35  ref. 

Descriptors:  'Goczalkowice  Reservoir,  'Succes- 
sion,  'Limnology,  'Reservoirs,  'Benthos,  'Poland, 
Lakes,  Ecology,  Aquatic  habitats,  Lotic  environ- 
ment, Midges,  Lentic  environment,  Long-term 
studies. 

The  zoobenthos  and  the  process  of  its  formation 
during  the  28-year  existence  of  the  Goczalkowice 
reservoir  is  described.  Five  stages  are  distin- 
guished: the  first  was  the  year  1955,  characterized 
by  the  recession  of  terrestrial  and  river  fauna;  the 
second  (1956-1959),  by  a  mass  development  of 
Chironomidae;  the  third  (1960-1963),  by  the 
growth  of  other  zoobenthic  groups;  the  fourth 
(1964-1973),  by  a  rapid  decrease  in  numbers;  the 
fifth  (since  1974),  by  a  new  growth  in  numbers  and 
a  stabilized  specific  composition.  (See  also  W88- 
10612)  (Author's  abstract) 
W88-10625 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XV.  ICHTHYOFAUNA, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Fiz- 

jologii  Roslin. 

J.  Starmach. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  515- 

521,  1986.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Goczalkowice  Reservoir,  'Succes- 
sion, 'Fish,  'Dam  effect,  'Reservoirs,  'Fish  popu- 
lations, 'Ecosystems,  'Poland,  Roach,  Pike, 
Bream,  Long-term  studies. 

The  succession  of  fish  species  in  the  Goczalkowice 
Reservoir  is  described  for  the  period  between  the 
reservoir  flooding  and  1983.  The  changes  in  ichth- 
yofauna  composition  were  as  follows:  mass  growth 
of  pike  (Esox  lucius  L.)  between  1955  and  1960,  of 
roach  (Rutilus  rutilus  L.)  between  1961  and  1965, 
and  of  bream  (Abramis  brama  L.)  which  was  a 
dominant  species  in  the  reservoir  between  1966 
and  1983.  The  formation  of  proper  ichthyofauna 
for  the  Goczalkowice  Reservoir  lasted  15  years 
(1956-1971).  At  present  the  fish  stock  is  stable  and 
no  greater  changes  are  expected.  (See  also  W88- 
10612)  (Author's  abstract) 
W88-10626 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XVI.  BIRDS, 

Polish    Academy   of   Sciences,    Krakow.    Zaklad 

Zoologii  Systematycznej  i  Doswiadczalnej. 

Z.  Bochenski. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  523- 

535,  1986.  lfig,  1  tab,  20  ref. 

Descriptors:  'Limnology,  'Goczalkowice  Reser- 
voir, 'Reservoirs,  'Water  birds,  'Marsh  birds, 
'Poland,  Breeding,  Wetlands,  Eutrophic  lakes, 
Succession,  Bird  populations,  Aquatic  habitats, 
Long-term  studies. 

Sixty-nine  species  of  water  and  marsh  birds  were 
observed  in  the  area  of  the  Goczalkowice  Reser- 
voir. More  than  30  of  them  were  breeding  species: 
the  most  interesting  was  the  occurrence  of  Panurus 
biarmicus.  The  greatest  variety  of  birds  was  ob- 
served in  the  season  of  autumnal  migrations  - 
Arenaria  interpres,  Calidris  temmincki  and  C.  tes- 
tacea  were  met  with.  The  process  of  formation  of 


the  breeding  bird  community  was  characteristical- 
ly connected  with  habitat  changes.  Now  the  com- 
munity of  breeding  birds  most  resembles  those 
encountered  on  large  eutrophic  lakes.  (See  also 
W88-10612)  (Author's  abstract) 
W88-10627 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
XVII.  GENERAL  REGULARITIES, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Fiz- 

jologii  Roslin. 

A.  Kownacki,  and  E.  Krzyzanek. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  3,  p  537- 

558,  1986.  4  fig,  50  ref. 

Descriptors:  'Goczalkowice  Reservoir,  'Reser- 
voirs, 'Ecosystems,  'Poland,  Limnology,  *Eu- 
trophication,  'Aquatic  life,  Biocenosis,  Water 
supply  development,  Lakes,  Long-term  studies. 

The  formation  and  succession  of  the  Goczalkowice 
reservoir  biocenoses  are  described  on  the  basis  of 
28  years'  continuous  studies.  Factors  affecting  the 
development  of  biocenoses  are  discussed,  and  bio- 
cenotic  relationships  in  the  reservoir  itself  and 
between  the  river  and  the  reservoir  are  presented. 
As  the  reservoir  is  used  by  water-supply  systems, 
measures  are  recommended  aimed  at  controlling  its 
further  eutrophication.  (See  also  W88-10612)  (Au- 
thor's abstract) 
W88-10628 


ABUNDANCE,  DISTRIBUTION  AND  LIFE 
CYCLES  OF  MIDGES  (CHIRONOMIDAE:  DIP- 
TERA)  IN  AN  ACID  STRIP-MINE  LAKE  IN 
SOUTHERN  ILLINOIS, 

Southern  Illinois  Univ.  at  Carbondale.   Dept.   of 

Zoology. 

S.  J.  Zullo,  and  J.  B.  Stahl. 

American    Midland    Naturalist    AMNAAF,    Vol. 

119,  No.  2,  p  353-365,  April  1988.  7  fig,  2  tab,  39 

ref. 

Descriptors:  'Lakes,  'Midges,  'Acid  mine  drain- 
age, 'Aquatic  fauna,  'Aquatic  populations,  'Water 
pollution  effects,  Acidic  water,  Population  expo- 
sure, Biomass,  Seasonal  variations,  Dredging,  Sam- 
pling. 

The  chironomid  population  of  an  acid  (pH  3)  strip- 
mine  lake  was  studied  by  taking  pairs  of  Ekman 
dredge  samples  from  five  stations  along  one  tran- 
sect at  fortnightly  to  monthly  intervals  for  1  year; 
only  two  species  were  found.  For  Chironommus 
near  maturus  the  range  (and  annual  mean)  of  larval 
numbers  in  the  transect  were  3055  to  14,137  (X  = 
3,936)/sq  m,  and  maximum  station  density  was 
49,972/sq  m.  Range  (and  annual  mean)  of  larval 
biomass  in  the  transect  were  4.15  to  19.78  g/sq  m 
(X  =  4.23)  and  maximum  station  biomass  was 
44.46  g/sq  m  preserved  wet  weight.  In  1977  at  the 
deepest  (8  m)  station,  C.  nr.  maturus  was  usually 
abundant,  but  in  1978  it  was  scarce  or  absent. 
Chironomus  nr.  maturus  was  univoltine,  but  with 
part  of  the  population  emerging  in  the  autumn  and 
part  in  the  spring  and  summer.  The  respective 
numbers  for  Tanytarsus  dendyi  were  0-17,352 
(2,360)  and  50, 105/sq  m;  and  respective  weights 
were  0-1.20  (0.16)  and  2.99  g/sq  m.  Tanytarsus 
dendyi  was  almost  always  scarce  or  absent  at  the 
deepest  station.  It  was  trivoltine;  each  summer 
generation  lasted  ca.  2  months.  It  overwintered  in 
the  egg  stage  or  as  first  instar  larvae.  Abundance  of 
both  species  was  higher  than  for  species  in  the 
same  genera  in  most  other  acid  and  circumneutral 
lakes.  The  sparser  populations  in  deep  water  in 
1978  may  be  related  to  a  strong  stratification  in 
which  oxygen  supersaturation  persisted  for  several 
weeks  at  intermediated  depths.  (Author's  abstract) 
W88-10635 


SPATIAL  AND  TEMPORAL  AVAILABILITY 
OF  FLOODPLAIN  HABITAT:  LONG-TERM 
CHANGES  AT  POOL  19,  MISSISSIPPI  RIVER, 

Illinois   Natural    History    Survey,    Havana.   River 

Research  Lab. 

J.  W.  Grubaugh,  and  R.  V.  Anderson. 

American    Midland    Naturalist    AMNAAF,    Vol. 

119,  No.  2,  p  402-411,  April  1988.  5  fig,  1  tab,  40 


Lakes — Group  2H 

ref.  NSF  Grant  BSR-8 114563. 

Descriptors:  'Ecosystems,  'Flood  plains,  'Missis- 
sippi River,  'Aquatic  environment,  'Aquatic  habi- 
tats, Dams,  Hydrologic  cycle,  Flood  hydrographs, 
Levees. 

The  107-year  record  of  daily  water  elevations  for 
the  upper  Mississippi  River  (UMR)  at  Burlington, 
Iowa,  was  examined  to  assess  changes  in  hydrolog- 
ic patterns  and  floodplain  availability  resulting 
from  dam  and  levee  construction.  Following  com- 
pletion of  Lock  and  Dam  19  in  1913,  mean  low, 
mean  high  and  overall  mean  water  levels  signifi- 
cantly increased  (P  <  0.05).  Floodplain  habitat 
was  permanently  inundated.  Establishment  of  ex- 
tensive levee  and  drainage  districts  adjacent  to 
Pool  19  resulted  in  additional  loss  of  floodplain. 
Generalized  annual  hydrographs  indicated  the 
spring  rise  in  water  elevation  had  been  shortened 
in  the  postdam  period  and  an  autumn  rise  evident 
in  the  predam  hydrograph  was  absent  in  the  post- 
dam  hydrograph.  Temporal  reduction  in  floodplain 
availability  along  with  spatial  losses  caused  by 
inundation  and  leveeing  aggravates  the  situation 
for  floodplain-dependent  species.  Detrimental  con- 
sequences of  floodplain  loss  can,  however,  be  di- 
minished through  reduction  of  levee  and  drainage 
districts,  thereby  promoting  interaction  between 
floodplain  habitat  and  the  river  system.  (Author's 
abstract) 
W88-10636 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
AL-LATIFIYAH  COMMON  CARP  (CYPRINUS 
CARPIO)  POND  (BAGHDAD-IRAQ):  I.  ENVI- 
RONMENTAL    CONDITIONS      AND     ZOO- 
PLANKTON  ABUNDANCE, 
Biological  Research  Center,  Baghdad  (Iraq). 
H.  M.  Mangalo,  and  M.  M.  Akbar. 
Journal    of   Environmental    Science    and    Health 
JESEDU,  Vol.  23,  No.  4,  p  335-349,  May  1988.  5 
fig,  1  tab,  22  ref. 

Descriptors:  'Limnology,  'Fish  ponds,  'Aquatic 
environment,  'Zooplankton,  'Animal  populations, 
'Biomass,  'Aquatic  productivity,  'Ecosystems, 
'Carp,  Diversity,  Ponds,  Seasonal  variations,  Hy- 
drogen ion  concentration,  Dissolved  oxygen,  Chlo- 
rophyll, Sampling,  Iraq,  Baghdad. 

Environmental  conditions  and  zooplankton  abun- 
dance were  recorded  for  eight  months  in  common 
pond  carp  at  Al-Latifiyah  (Baghdad).  Seasonal 
variations  of  some  environmental  factors  were 
noted  during  the  study  period,  among  them  water 
temperature,  dissolved  oxygen,  pH,  electrical  con- 
ductance, chlorophyll  a  and  light  penetration.  Sea- 
sonal quantitative  and  qualitative  trends  of  zoo- 
plankton of  the  common  pond  carp  (Cyprinus 
carpio)  are  reported.  Most  of  the  genera  detected 
were  Cladocerans  (Scapholeberis  kingi,  Diaphano- 
soma  brachyurum,  Alona  Costata,  Moina  affinis, 
Sida  crystallina,  Simocephalus  vetulus,  S.  Expino- 
sus,  Chydorus  sphearicus),  with  copepods  (Cy- 
clops, Diaptomus,  and  Canthocamptus),  and  Ostra- 
coda  (Cypria),  being  the  second-  and  third-most 
frequently  found  zooplankton,  respectively.  Some 
of  the  genera  were  recorded  through  the  study 
period  but  seasonally  the  highest  number  of  species 
were  found  in  April  (ten  species).  Total  number  of 
species  ranged  from  2  to  10  during  the  sampling 
period.  (Author's  abstract) 
W8S- 10640 


TEMPERATURE,  OXYGEN  AND  HEAT  BUDG- 
ETS OF  SIX  SMALL  WESTERN  IRISH  LAKES, 

Trinity  Coll.,  Dublin  (Ireland).  Environmental  Sci- 
ences Unit. 
N.  A.  Allott. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
145-154,  April  1986.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Limnology,  'Ireland,  'Temperature, 
'Oxygen,  'Lakes,  'Heat  budget,  Thermocline, 
Thermal  stratification,  Limnology,  Weather, 
Wind,  Phytoplankton,  Nutrients,  Marine  climates. 

Temperature  and  oxygen  were  examined  in  six 
small  western  Irish  lakes  (areas  2-110  ha)  in  1981, 
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1982,  and  1984.  The  four  deeper  lakes  stratify 
stably  in  the  same  manner  as  some  well-known 
stratifying  lakes  in  Britain.  Windiness  (due  to  prox- 
imity to  the  ocean)  seems  generally  to  be  reflected 
in  the  lakes  by  the  presence  of  a  sharp  thermocline. 
Considerable  variation  in  the  pattern  of  stratifica- 
tion occurs  from  year  to  year.  Two  shallow  lakes 
stratify  only  in  periods  of  warm,  calm  weather. 
Annual  heat-budgets  range  from  4.1  kcal  per 
square  cm  to  13.7  kcal  per  square  cm.  There  is  a 
strong  linear  relationship  between  mean-depth  and 
annual  heat-budget.  Oxygen  depletion  is  severe  in 
the  more  productive  lakes.  (Author's  abstract) 
W88- 10650 


REGRESSION  TECHNIQUE  FOR  THE  ESTI- 
MATION OF  EPIPHYTIC  INVERTEBRATE 
POPULATIONS, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

J.  A.  Downing. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
161-173,  April   1986.  4  fig,  7  tab,  45  ref,  append. 

Descriptors:  'Limnology,  'Statistics,  'Regression 
analysis,  'Invertebrates,  'Epiphytes,  'Macro- 
phytes,  Biomass,  Population  density,  Sampling, 
Costs,  Ecology,  Populations,  Amphipods,  Crusta- 
ceans, Aquatic  insects. 

A  regression  method  is  proposed  for  the  estimation 
of  populations  of  epiphytic  invertebrates.  Small 
samples  of  macrophytes  and  attached  animals  are 
taken  by  gentle  enclosure.  Regression  analysis  is 
used  to  relate  the  number  of  animals  collected  to 
the  macrophyte  species  composition  and  biomass 
in  these  small  samples.  These  relationships  estimate 
the  number  of  organisms  of  each  taxon  per  unit 
mass  of  each  macrophyte  species.  Areal  population 
density  is  estimated  by  multiplication  of  macro- 
phyte mass-specific  invertebrate  density  by  stand- 
ing macrophyte  biomass.  The  regression  method 
yields  population  density  estimates  several  times 
greater  than  the  best  of  current  methods  for  sever- 
al fauna.  Differences  are  most  pronounced  for 
active  organisms  such  as  water  mites,  amphipods, 
ciadocerans,  copepods,  lepidopterans,  ostracods, 
and  trichopterans.  Precision  levels  obtained  using 
the  regression  methods  are  comparable  to  other 
techniques.  The  regression  technique  automatically 
provides  estimates  of  macrophyte  species-specific 
colonization  density  and  the  abundance  of  orga- 
nisms swimming  amoung  macrophytes  in  littoral 
areas.  (Author's  abstract) 
W88-10651 


PUMP  SAMPLER  STUDY  OF  MICRODISTRI- 
BUTION  IN  WALKER  LAKE,  ARIZONA, 
U.S.A.:  A  SENESCENT  CRATER  LAKE, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy- 

D.  W.  Blinn,  and  J.  Green. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
175-185,  April  1986.  9  fig,  1  tab,  24  ref. 

Descriptors:  Samplers,  'Sampling,  'Walker  Lake, 
'Arizona,  'Lakes,  Pumps,  Phytoplankton,  Zoo- 
plankton,  Thermocline,  Dissolved  oxygen,  Water 
temperature,  Stratification.  Ecology,  Diatoms, 
Seasonal  variation,  Dinoflagellates,  Flagellates, 
Algae,  Vertical  distribution. 

The  seasonal  microdistribution  of  physico-chemi- 
cal features  and  plankton  were  examined  at  close 
intervals  in  a  high  elevation  (2493  m)  senescent 
crater  lake  (1  m  deep)  in  the  arid  southwestern 
U.S.A.  The  protective  volcanic  rim  and  dense 
growth  of  Potomogeton  natans  provided  highly 
stable  thermal  conditions  throughout  much  of  the 
year  with  the  thermocline  frequently  in  the  top  30 
cm  of  the  water  column  during  the  summer  and 
dissolved  oxygen  typically  less  than  3.0  mg  per 
liter  in  surface  waters  and  less  than  1.0  mg  per  liter 
below  50  cm  The  microdistribution  of  both  phyto- 
plankton and  zooplankton  was  examined  at  close 
intervals  (10  cm)  throughout  the  water  column 
with  the  aid  of  a  peristaltic  pump.  Aglaodiaptomus 
leptopus,  along  with  Dinobryon  sertularia  and  cer- 
tain diatom  species,  were  largely  restricted  to  the 
top  30  cm,  while  the  colonial  phytoflagellate,  Pyr- 
obotrys    elongata    and    certain    euglenoids    were 


mostly  located  in  the  anaerobic  lower  strata.  Cryp- 
tomonas  obovata  demonstrated  subsurface  maxima 
at  various  locations  within  the  water  column  de- 
pending upon  season.  The  distribution  of  plankton 
was  also  compared  during  daylight  and  darkness 
on  one  date.  (Author's  abstract) 
W88-10652 


COLLOIDAL  AND  DISSOLVED  ORGANIC 
CARBON  DYNAMICS  IN  UNDISTURBED 
BOREAL  FOREST  CATCHMENTS:  A  SEASON- 
AL STUDY  OF  APPARENT  MOLECULAR 
WEIGHT  SPECTRA, 

University  Coll.  of  North  Wales,  Bangor.  School 
of  Animal  Biology. 
M.  A.  Lock,  and  T.  E.  Ford. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
187-195,  April  1986.  3  fig,  1  tab,  22  ref. 

Descriptors:  'Dissolved  organic  carbon,  'Rivers, 
'Forests,  'Streams,  Molecular  Weight,  Catchment 
areas,  Metabolism,  Water  sampling,  Statistical 
analysis,  Seasonal  variation,  Chemical  analysis, 
Quebec,  Canada,  Stream  order,  Longitudinal  gra- 
dients. 

Colloidal  and  dissolved  organic  carbon  (CDOC) 
was  monitored  in  six  pristine  boreal  rivers  in 
Northern  Quebec,  Canada,  using  ultrafiltration  to 
obtain  apparent  molecular  weight  spectra.  The 
concentration  and  proportional  contribution  of 
small  (less  than  1  K)  molecular  weight  materials 
and  high  (0.7  um  to  300  K)  molecular  weight 
material  was  not  significantly  different  between 
streams  of  order  2-9.  The  dominant  component  of 
CDOC  (0.7  um  to  300  K  fraction)  was  probably 
derived  in  streams  other  than  first  order,  from 
surface  or  sub-surface  run-off,  whereas  a  peak  con- 
centration in  the  less  than  1  K  fraction  during 
August  was  probably  due  to  autochthonous  exu- 
dates. The  two  first  order  streams  included  in  this 
survey  had  very  low  CDOC  concentrations.  How- 
ever, further  work  on  twelve  other  first  order 
streams  showed  that  they  had  high  CDOC  concen- 
trations, the  is  the  more  typical  situation.  The 
finding  offered  a  potential  explanation  for  the  oth- 
erwise anomalous  longitudinal  CDOC  distribution 
pattern  throughout  the  study  area.  (Author's  ab- 
stract) 
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PERIPHYTON  COMMUNITIES  IN  A  PRIS- 
TINE MOUNTAIN  STREAM  ABOVE  AND 
BELOW  HEAVY  METAL  MINING  OPER- 
ATIONS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
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ANTARCTIC  STREAM  ECOSYSTEMS:  PHYSI- 
OLOGICAL ECOLOGY  OF  A  BLUE-GREEN 
ALGAL  EPILITHON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
W.  F.  Vincent,  and  C.  Howard-Williams. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
219-233,  April  1986.  5  fig,  5  tab,  26  ref. 

Descriptors:  'Biomass,  'Ecosystems,  'Streams, 
'Antarctic,  'Polar  regions,  'Algae,  'Aquatic 
fungi,  'Blue-green  algae,  Substrates,  Sediments, 
Photosynthesis,  Respiration,  Water  temperature, 
Epilimnion,  Chlorophyll  A,  Physiological  ecology, 
Biomass,  Turbidity,  Suspended  sediment  Primary 
productivity. 

Several  dozen  summer  meltwater  streams  are  lo- 
cated in  the  McMurdo  Sound  region  of  southern 
Victoria  Land.  They  are  characterized  by  a  highly 
variable  flow  regime  at  diel,  seasonal  and  annual 
timescales;  wide  fluctuations  in  temperature  and 
nutrient  content;  and  a  very  simple  epilithic  com- 
munity of  cyanophytes,  bacteria,  fungi  and  micro- 
herbivores.  In  a  series  of  artificial  substrate  experi- 
ments, biomass  accumulation  rates  were  generally 
less  than  0.1  In  units  per  day.  Colonization  and 
growth  on  the  substrates  was  inversely  related  to 
the  suspended  sediment  load  of  the  stream.  There 
was  also  a  visual  correspondence  between  per  cent 


algal  cover  of  the  natural  streambed  and  the  clarity 
of  the  streamwater.  During  running  water  condi- 
tions the  mature  communities  had  very  low  gross 
photosynthetic  rates  per  unit  chlorophyll  and  per 
unit  carbon.  Respiration  was  generally  a  high  per- 
centage of  gross  photosynthesis.  The  fioristically 
simple  epilithic  mats  slowly  accumulate  to  extreme 
biomass  levels.  Production  rates  per  unit  biomass 
are  low,  probably  in  response  to  the  cold  tempera- 
tures of  the  Antarctic  stream  environment,  and  the 
accumulated  biomass  represents  several  seasons  of 
growth.  (Author's  abstract) 
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FIELD  TECHNIQUE  FOR  THE  DETERMINA- 
TION OF  ZOOPLANKTON  GRAZING  ON 
NATURAL  BACTERIOPLANKTON, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

P.  K.  Bjornsen,  J.  B.  Larsen,  O.  Geertz-Hansen, 

and  M.  Olesen. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 

245-253,  April  1986.  5  fig,  2  tab,  36  ref. 

Descriptors:  'Limnology,  'Zooplankton,  'Bacter- 
ioplankton,  'Food  habits,  'Populations,  'Bacteria, 
'Lakes,  Time  series  analysis,  Spatial  distribution, 
Denmark,  Sampling,  Radioisotopes,  Ecosystems, 
Isotope  studies,  Radioactive  tracers,  Errors,  Statis- 
tics. 

A  method  for  the  determination  of  zooplankton 
community  grazing  rates  on  natural  populations  of 
bacteria  is  described.  Undisturbed  zooplankton 
samples  were  incubated  with  3H-fhymidine-la- 
belled  bacterioplankton,  and  animals  and  their  food 
subsequently  separated  by  size.  Prehandling  of 
zooplankton  by  concentration  before  incubation 
reduced  the  grazing  rates  by  a  factor  ranging  from 
three  to  four.  Time  series  experiments  showed  that 
appropriate  incubation  periods  ranged  from  40  min 
at  14  C  to  60  min  at  10.  Spatial  variability  in  the 
zooplankton  was  the  main  source  of  the  overall 
standard  error.  This  was  considerably  reduced  by 
using  composite  samples.  (Author's  abstract) 
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FLUXES  OF  FREE  AMINO  ACIDS  IN  THREE 
DANISH  LAKES, 

Aarhus   Univ.   (Denmark).   Inst,   of  Ecology   and 

Genetics. 

N.  O.  G.  Jorgensen. 

Freshwater  Biology  FWBLAB,  Vol  16,  No.  2,  p 

255-268,  April   1986.  9  fig,  2  tab,  50  ref.  Danish 

National  Research  Council  Grants  11-308  and  11- 

2605. 

Descriptors:  'Denmark,  'Amino  acids,  'F.utrophic 
lakes,  Phytoplankton,  Zooplankton,  Ecosystems, 
Ecology,  Dissolved  solids,  Grazing,  Bacteria, 
Lakes. 

Heterotrophic  assimilation  rates  and  concentra- 
tions of  dissolved  free  amino  acids  (DFAA)  were 
followed  during  diel  studies  in  the  eutrophic  Lake 
Mosso,  Lake  Esrom  and  Lake  Orn  in  spring  and 
summer  in  1982.  In  all  three  lakes,  3  to  4  fold  diel 
variations  in  concentrations  and  assimilation  rates 
were  measured.  These  fluctuations  appeared  to  be 
independent  of  phytoplankton  and  bacteria  pro- 
duction. Pools  of  DFAA  varied  from  380  nm 
(Lake  Mosso)  to  2430  nm  (Lake  Orn),  with  serine, 
glycine,  alanine  and  ornithine  as  dominant  free 
amino  acids.  When  similar  water  samples  were 
incubated  in  a  natural  light-dark  cycle  or  in  total 
darkness,  different  pools  of  DFAA  were  measured 
in  light  and  dark.  Decomposition  of  organic  matter 
or  zooplankton  activity  appears  to  be  responsible 
for  the  concentration  changes.  Observed  discrep- 
ancies between  simultaneous  concentration 
changes  and  assimilation  rates  are  discussed  in  rela- 
tion to  the  applied  tracer  procedure  and  the  con- 
centration measurements.  Assimilation  of  DFAA 
sustained  from  6%  to  25%  of  the  bacterial  carbon 
requirement,  corresponding  to  2-12%  of  the  phyto- 
plankton production  in  the  lakes.  (Author's  ab- 
stract) 
W88-10657 
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FIELD  EXPERIMENTS  ON  THE  RELATION- 
SHIP BETWEEN  DRIFT  AND  BENTHIC  DEN- 
SITIES OF  AQUATIC  INSECTS  IN  TROPICAL 
STREAMS  (IVORY  COAST):  III.  TRICHOP- 
TERA, 

Karlsruhe  Univ.  (Germany,  F.R.).  Zoologisches 
Inst. 

B.  Statzner,  J.  M.  Elouard,  and  C.  Dejoux. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 
391-404,  June   1987.  2  fig,  3  tab,  34  ref,  append. 

Descriptors:  'Aquatic  insects,  *Field  tests,  "Cad- 
disflies,  'Aquatic  drift,  "Benthic  environment, 
•Tropical  regions,  Diurnal  distribution,  Statistical 
analysis,  In  situ  tests,  Population  dynamics,  Multi- 
variate analysis,  Population  density,  Africa,  Repro- 
duction, Streams,  Ivory  Coast. 

Based  on  in  situ  gutter  trials,  the  drift  of  caddisflies 
were  related  to  their  benthic  densities  and  to  vari- 
ous abiotic  factors  in  streams  in  the  Ivory  Coast 
(West  Africa).  Members  of  the  families  Hydropsy- 
chidae,  Philopotamidae,  Hydroptilidae  and  Lepto- 
ceridae  were  considered  in  detail.  The  drift  of 
larvae  peaked  at  night  in  both  early  and  late  larval 
instars.  The  drift  of  a  larval  group  was  more  often 
related  to  the  benthic  density  of  other  larval 
groups  than  to  its  own  benthic  density.  Self-regula- 
tion of  an  upper  benthic  density  of  a  larval  group 
by  emigration  through  drift  was  not  statistically 
evident.  There  was  no  straightforward  relationship 
between  drift  and  abiotic  factors.  Drift  rates  dif- 
fered between  taxa  as  well  as  between  larval  instars 
with  a  taxon.  Newly  hatched  larvae  had  very  high 
drift  rates,  whereas  the  last  larval  instar  usually 
had  the  lowest  drift  rate.  Drift  estimates,  made  at 
the  same  time  as  a  monitoring  program  on  possible 
side-effects  of  insecticides,  failed  to  reflect  benthic 
densities  except  in  the  night  drift  of  Hydropsychi- 
dae.  (Author's  abstract) 
W88-10658 


COLDINGHAM  LOCH,  S.E.  SCOTLAND:  I. 
PHYSICAL  AND  CHEMICAL  FEATURES 
WITH  SPECIAL  REFERENCE  TO  THE  SEA- 
SONAL PATTERNS  IN  NUTRIENTS, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

A.  E.  Bailey-Watts,  A.  A.  Lyle,  A.  Kirika,  and  E. 
J.  Wise. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 
405-418,  June  1987.  5  fig,  3  tab,  54  ref. 

Descriptors:  *Scotland,  "Limnology,  "Lakes, 
"Coldingham  Loch,  "Nutrients,  "Seasonal  varia- 
tion, Conductivity,  Hydrolic  budget,  Chemical 
analysis,  Cations,  Silica,  Nitrates,  Phosphorous, 
Sediments,  Physical  properties,  Stratification,  Con- 
ductivity, Calcium,  Magnesium. 

Coldingham  Loch  belongs  to  Hakansson's  convex 
shape  category.  It  lies  in  a  basin  of  Silurian 
Greywackes  rock  within  0.25  km  of  coastal  sea 
cliffs.  The  theoretical  hydraulic  replacement  time 
is  3.17  years.  The  loch  stratifies  intermittently  in 
summer.  Fluctuations  in  oxygen  concentration 
generally  correspond  to  spells  of  mixing  and  strati- 
fication; low  values  of  10%  saturation  occur  at  the 
bottom.  The  sum  of  concentrations  of  major  ca- 
tions is  in  accordance  with  measured  conductiv- 
ities ranging  between  380  micro  S  per  cm,  and  420 
micro  S  per  cm  (k  sub  25).  The  ratios  of  Na  +  /Cl- 
(0.04)  are  similar  to  those  in  sea  water,  while 
values  for  Ca2  +  /Cl-  (0.85-1.01)  and  Mg2  +  /Cl- 
(0.79-0.88)  reflect  the  bedrock.  Nitrate  concentra- 
tions were  lowest  in  the  summer.  Changes  in  phos- 
phorous and  factors  controlling  this  contrast  mark- 
edly with  those  of  nitrate.  Adsorption  by  the  sedi- 
ments is  considered  to  be  the  major  process  ac- 
counting for  autumnal  losses  of  phosphorus.  Silica 
showed  a  less  regular  seasonal  pattern,  but  varied 
with  a  maximum  of  2.25  mg  Si02  per  liter  in 
August.  (See  also  W88- 10660)  (Author's  abstract) 
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COLDINGHAM  LOCH,  S.  E.  SCOTLAND:  II. 
PHYTOPLANKTON  SUCCESSION  AND  ECOL- 
OGY IN  THE  YEAR  PRIOR  TO  MIXER  IN- 
STALLATION, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 


A.  E.  Bailey-Watts. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 

419-428,  June  1987.  4  fig,  32  ref 

Descriptors:  "Limnology,  "Coldingham  Loch, 
•Scotland.  "Phytoplankton,  "Ecology,  "Biomass, 
•Eutrophic  lakes,  Chlorophyll  a,  Seasonal  varia- 
tion, Diatoms,  Desmids,  Blue-green  algae.  Silica, 
Nitrogen,  Physical  properties,  Environment,  Popu- 
lation density.  Lakes.  Limiting  nutrients. 

Total  phytoplankton  biomass  in  the  small  (8  ha) 
intermittently  stratifying,  eutrophic  Coldingham 
Loch  exhibited  spring  and  automn  maxima  of 
about  35  micrograms  chlorophyll  a  per  liter.  It  is 
likely  that  nitrogen  in  summer  and  silica  at  various 
times  of  the  year  limited  the  growth  of  certain 
species;  it  is  also  possible  that  phosphorus  limited 
growth  in  spring.  When  physical  conditions  and 
nutrient  concentrations  are  resolved  into  their 
basic  seasonal  patterns,  a  number  of  species  prefer- 
ences for  particular  environmental  requirements 
become  apparent.  The  observed  periodicity  is  ex- 
amined in  relation  to  recently  published  schemes 
that  summarize  phytoplankton-environment  inter- 
actions. (See  also  W88-10659).  (Author's  abstract) 
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DOES  IONIC  STRENGTH  AFFECT  THE  CON- 
FIGURATION OF  AQUATIC  HUMIC  SUB- 
STANCES, AS  INDICATED  BY  GEL  FILTRA- 
TION, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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OCCURRENCE  OF  PHOSPHORUS  AND  ITS 
POTENTIAL  REMOBILIZATION  IN  THE  LIT- 
TORAL SEDIMENTS  OF  A  PRODUCTIVE 
ENGLISH  LAKE, 

Vermont   Univ.,    Burlington.    Dept.    of  Geology. 
J.  C.  Drake,  and  S.  I.  Heaney. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 
513-523,  June  1987.  8  fig,  2  tab,  35  ref 

Descriptors:  "Limnology,  "Phosphorus,  "Eutro- 
phic lakes,  "Sediments,  Path  of  pollutants,  Lakes, 
Littoral  environment,  Hydrogen  ion  concentra- 
tion, Esthwaite  Water,  Sediment-water  interfaces, 
Cores,  Chemical  analysis,  Algae,  Biomass,  Hypo- 
limnion,  In  situ  tests,  Nutrients,  Phytoplankton, 
Cycling  nutrients.  Water  pollution  sources. 

Vertical  profiles  of  pH  were  measured  at  nine 
shallow  water  locations  in  Esthwaite  Water.  These 
indicate  strong  gradients  of  pH  near  the  sediment- 
water  interface  suggesting  a  marked  buffering  ca- 
pacity of  the  sediments.  Thirteen  littoral  sediment 
cores  were  horizontally  sectioned  and  sequentially 
extracted  and  analyzed  for  soluble  reactive  phos- 
phorus. The  rate  of  release  of  phosphorus  from 
intact  sediment  cores  was  measured  in  the  labora- 
tory as  a  function  of  the  pH  of  overlying  water, 
yielding  the  relationship  log  K  =  0.54pH-3.94,  K- 
mg  P  per  square  meter  per  day.  The  maximum 
release  rate  measured  was  75  mg  P  per  square 
meter  per  day  at  pH10.5.  Experiments  on  sediment 
slurries  indicate  that  the  release  of  phosphorus  at 
pH  10  is  rapid  with  approximately  50%  of  the  total 
NaHC03  +  NaOH  extractable  phosphorus  being 
released  within  3  hr.  Phosphorus  release  from  the 
littoral  sediments  may  equal  or  exceed  external 
sources  plus  hypolimnetic  inputs  during  periods  of 
high  pH  associated  with  times  of  maximum  algal 
biomass.  (Author's  abstract) 
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ORDINATION  AND  CLASSIFICATION  OF 
MACROINVERTEBRATE  ASSEMBLAGES  IN 
THE  CATCHMENT  OF  THE  RIVER  WYE  IN 
RELATION  TO  ENVIRONMENTAL  FACTORS, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff  Dept.  of  Applied  Biology. 
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Descriptors:  "River  Continium  Concept,  "Rivers, 
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Lakes — Group  2H 

Wye,  Slopes,  Statistical  analysis,  Mollusks,  Crusta- 
cea, Fauna,  Wales,  Stonefiies,  Aquatic  insects,  De- 
corana,  Twinspan,  Hardness.  Gradients. 

Macroinvertebrates  were  sampled  from  three  habi- 
tats at  45  sites  in  the  catchment  of  the  Welsh  River 
Wye.  Species  assemblages  were  ordinated  by  DE- 
CORANA,  classified  by  TWINSPAN  and  related 
to  physico-chemical  factors  using  correlation  and 
multiple  discriminant  analysis,  respectively.  DE- 
CORANA  axis  1  was  correlated  with  pH  or  total 
hardness,  while  axis  2  correlated  with  slope  or 
distance  from  the  source.  TWINSPAN  groupings 
were  also  related  to  hardness  and  to  a  lesser  extent, 
slope.  Assemblages  at  soft  water  sites  (less  than  15 
g  per  cubic  meter  CaC03)  were  composed  mostly 
of  Plecoptera  but  at  hard-water  sites,  even  at  high 
slope  (greater  than  10  m  per  km),  the  fauna  was 
dominated  numerically  by  Ephemeroptera,  net- 
spinning  Trichoptera,  Mollusca  and  Crustacea.  It  is 
concluded  that  these  data  do  not  support  the  River 
Continuum  Concept  unless  there  are  modifications 
to  allow  for  multiple  gradients.  (Author's  abstract) 
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RESPONSE  OF  ASTERIONELLA  FORMOSA 
TO  GERMANIUM:  IMPLICATIONS  FOR  THE 
GERMANIUM-INHIBITION  TECHNIQUE 

FOR  ESTIMATING  DIATOM  CONTRIBUTION 
TO  COMMUNITY  PRODUCTIVITY, 
Allegheny  Coll.,  Meadville,  PA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
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RELATIVE  IMPORTANCE  OF  ALGAE  AND 
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SPINA  (CLADOCERA)  IN  A  POLYHUMIC 
LAKE, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 
P.  Kankaala. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 
285-296,  June  1988.  7  fig,  3  tab,  44  ref. 

Descriptors:  "Limnology,  "Algae,  "Bacteria, 
"Lakes,  "Daphnia,  "Polyhumic  lakes,  "Plankton, 
Food  habits,  Finland,  Biomass,  Phytoplankton, 
Ecosystems,  Dissolved  solids,  Organic  carbon, 
Zooplankton,  Limnology,  Oligotrophic  lakes,  Al- 
lochthonous  organic  matter,  Flagettates. 

Grazing  on  algae  and  bacteria  by  the  planktonic 
cladoceran,  Daphnia  longispina,  was  studied  in  a 
small  polyhumic  lake  with  low  phytoplankton  pri- 
mary production  in  southern  Finland.  D.  longi- 
spina filtered  algae  at  average  rates  of  0.09-0.82  ml 
per  ind  per  h.  The  filtering  rates  on  bacteria  were 
26-92%  of  those  on  algae  in  parallel  experiments. 
From  June  to  August  algae,  including  mixotrophic 
and  heterotrophic  forms,  comprised  56-93%  of  the 
food  ingested  by  D.  Longispina.  In  mid-September 
and  early  October,  when  the  Daphnia  population 
was  declining  and  the  algal  biomass  was  low,  bac- 
teria comprised  73%  and  55%,  respectively,  of  the 
food  of  Daphnia.  For  D.  longispina,  an  energy 
pathway  via  bacteria  and  bactivorous  flagellates  is 
probably  a  more  important  link  to  allochthonous 
organic  matter  than  direct  utilization  of  epilimnetic 
bacteria.  (Author's  abstract) 
W88-10667 


DECAY  RATES  OF  AUTUMN  AND  SPRING 
LEAF  LITTER  IN  A  STREAM  AND  EFFECTS 
ON  GROWTH  OF  A  DETRITIVORE, 

Division   of  Ecology   (Aquatic   Ecology   Group), 

Department  of  Biological  Sciences,  University  of 

Calgary,  Calgary,  Alberta,  Canada. 

A.  Garden,  and  R.  W.  Davies. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 

297-303,  June  1988.  4  fig,  3  tab,  24  ref. 

Descriptors:  *Leaves,  "Streams,  "Aquatic  insects, 
"Detritivores,  "Litter,  Ecosystems,  Biomass,  De- 
composing organic  matter.  Decomposition,  Chemi- 
cal analysis.  Seasonal  variation.  Ecology,  Limnolo- 
gy, Macroinvertebrates,  Popular  trees. 

Differences  in  decay  rates  of  autumn  and  spring 
balsam  poplar  (Populus  balsamifera  L.)  leaf  litter 
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input  (o  a  stream  and  their  effects  on  a  lotic 
detritivore  Tipula  commiscibilis  Diane  were  inves- 
tigated. Autumnal  leaf  litter  decay  rates  were  sig- 
nificantly greater  than  spring  decay  rates  despite 
higher  initial  quality  of  spring  leaves.  Reduced 
spring/summer  decomposition  rates  were  the 
result  of  decreased  microbial  activity  and  biomass, 
and  significantly  lower  numbers,  kinds  and  biomass 
of  macroinvertebrate  detritivores.  Growth  of  T. 
commiscibilis  was  significantly  lower  when  fed 
spring  leaves  indicating  that  they  were  a  poorer 
quality  food  source  than  autumn  leaves.  Lower 
numbers  of  detritivores  coupled  with  reduced  leaf 
quality  resulted  in  lower  leaf  litter  decay  rates 
characteristic  of  spring/summer.  (Author's  ab- 
stract) 
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INPUT,  MOVEMENT  AND  EXCHANGE  OF 
ORGANIC  MATTER  WITHIN  A  SUBTROPI- 
CAL COASTAL  BLACKWATER  RIVER- 
FLOODPLAIN  SYSTEM, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
T.  F.  Cuffney. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 
305-320,  June  1988.  4  fig,  8  tab,  48  ref.  NSF  Grants 
DEB  8104427  and  BSR  8406631. 

Descriptors:  "Organic  matter,  *Rivers,  'Flood 
plains,  "Cycling  nutrients,  *Subtropic  zone,  Geor- 
gia, Ogeechee  River,  Litter,  Respiration,  Model 
studies,  Ecosystems,  Detritus,  Decomposition, 
Limnology,  Decomposing  organic  matter. 

Inputs,  movements  and  exchanges  of  particulate 
organic  matter  were  measured  on  two  contrasting 
fioodplains  of  the  Ogeechee  River,  Georgia.  A 
model,  which  incorporated  measurements  of  stand- 
ing crop,  respiration,  litterfall,  inundation,  and 
litter  processing  rates,  was  used  to  estimate  annual 
exchanges  of  organic  matter  between  the  river  and 
fioodplains.  Annual  litterfall  was  higher  on  the  east 
floodplain  than  on  the  lower  elevation  west  flood- 
plain.  Experiments  with  tagged  leaves  and  sticks 
demonstrated  that  litter  was  readily  displaced 
during  floods.  The  distance  and  direction  of  dis- 
placement varied  within  and  between  fioodplains 
but  tended  to  be  higher  closer  to  the  river  and  was 
generally  parallel  to  the  river.  The  model  indicated 
that  both  fioodplains  lost  organic  matter  to  the 
river.  The  lower  elevation  floodplain  lost  more 
organic  matter  to  the  river  than  did  the  higher 
elevation  floodplain.  Floodplain  organic  matter 
inputs  may  exert  a  greater  influence  upon  structure 
and  function  within  these  streams  than  do  up- 
stream inputs  or  primary  production.  Consequent- 
ly, current  conceptualizations  of  stream  structure 
and  function  need  to  be  modified  to  account  for 
the  effects  of  floodplain  inputs  on  stream  channel 
processes  within  large,  low-gradient  rivers.  (Au- 
thor's abstract) 
W88-10669 


PHOSPHORUS  TRANSFORMATIONS  IN  THE 
EPILIMNION  OF  HUMIC  LAKES:  ABIOTIC 
INTERACTIONS  BETWEEN  DISSOLVED 
HUMIC  MATERIALS  AND  PHOSPHATE, 

Loughborough    Univ.   of  Technology   (England). 
Dept.  of  Human  Sciences. 
R.  I.  Jones,  K.  Salonen,  and  H.  De  Haan. 
Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 
357-369,  June  1988.  9  fig,  42  ref. 

Descriptors:  "Limnology,  "Cycling  nutrients, 
•Chemical  scquestartion,  "Phosphorus,  "Epilim- 
nion,  "Lakes,  "Phosphate,  Chemical  analysis, 
Humic  acid.  Phytoplankton.  Biomass,  Finland,  Gel 
filtration,  Organic  matter,  Iron,  Orthophosphate, 
Limnology,  Molecular  weight,  Light  effects. 

Sephadex  gel  filtration  of  filtered  water  from  small, 
Finnish  forest  lakes  demonstrated  abiotic  move- 
ment of  P  from  added  P04  to  two  higher  molecu- 
lar weight  fractions.  This  movement  was  most 
pronounced  in  waters  with  high  humic  content 
which  also  had  high  iron  content.  The  two  frac- 
tions which  took  up  P  had  nominal  molecular 
weights  of  greater  than  100,00  and  10,000- 20,000. 
Additions  of  ferric  iron  up  to  1  mg  Fe  per  liter  to 
the  filtered  lake  water  stimulated  movement  from 
free   P04,   and   provided   high   concentrations  of 


humic  materials.  In  the  absence  of  humic  materials, 
even  0.1  mg  Fe  per  liter  would  precipitate  all 
added  P04.  The  high  molecular  weight  P  was 
only  partially  reactive  with  standard  molybdate 
reagents.  Exposure  of  the  high  molecular  weight  P 
to  sunlight  caused  a  small  release  of  P04  under  the 
experimental  conditions  employed.  Possible  impli- 
cations for  biological  phosphorus  demand  of  such 
sequestration  of  free  P04  by  humic  materials  in 
combination  with  iron  are  discussed.  (Author's  ab- 
stract) 
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DISSOLVED  ORGANIC  MATTER  IN  CUM- 
BRIAN LAKES  AND  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

E.  Tipping,  J.  Hilton,  and  B.  James. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 

371-378,  June  1988.  5  fig,  4  tab,  28  ref. 

Descriptors:  "Limnology,  "Optical  properties, 
"Dissolved  solids,  "Lakes,  "Streams,  "Cumbria, 
Seasonal  variation,  Phytoplankton,  Regression 
analysis,  Chemical  analysis,  Water  sampling,  Sur- 
face water,  Ecology,  Limnology. 

A  survey  of  dissolved  organic  carbon  concentra- 
tion (DOC)  and  optical  absorbance  at  340  nm  (A 
sub  340)  was  carried  out  for  thirteen  lakes  and 
twenty-three  streams  in  Cumbria  (England)  over 
the  period  May  1986  to  April  1987.  Values  of 
DOC  were  in  the  range  0-6.2  mg  per  liter,  no 
water  having  a  mean  DOC  greater  than  3.6  mg  per 
liter.  Streamwaters  showed  no  gross  seasonal  de- 
pendence in  DOC,  but  there  was  a  peak  in  DOC 
associated  with  the  first  major  rain  event  of 
autumn  1986.  Summer  values  of  DOC  in  lakes 
were  greater  than  winter  values,  probably  because 
of  the  production  of  DOC  by  phytoplankton.  In 
streams,  DOC  was  weakly  positively  correlated 
with  discharge,  as  estimated  from  rainfall.  A  sub 
340  was  more  strongly  correlated.  Linear  regres- 
sion of  mean  A  sub  340  against  mean  DOC  for 
streams  gave  a  slope  consistent  with  the  absorptivi- 
ties  of  aquatic  humic  substances,  and  a  positive 
intercept  on  the  abscissa  that  suggests  the  presence 
of,  on  average,  0.6  mg  per  liter  of  DOC  that  does 
not  absorb  at  340  nm.  Lake  samples  taken  in  winter 
gave  a  similar  A  sub  340/DOC  relationship  to  that 
for  streams,  but  in  summer  A  sub  340/DOC  ratios 
were  lower,  suggesting  that  phytoplankton-derived 
DOC  absorbs  weakly  or  not  at  all  at  340  nm. 
(Author's  abstract) 
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PHYTOPLANKTON  OF  AN  ENRICHED, 
SOFT-WATER  LAKE  SUBJECT  TO  INTERMIT- 
TENT HYDRAULIC  FLUSHING  (GRASMERE, 
ENGLISH  LAKE  DISTRICT), 

Freshwater    Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10672 


EPILITHIC  BACTERIA  IN  AN  ACID  AND 
CALCAREOUS  HEADSTREAM, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
R.  Goulder. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 
405-416,  June  1988.  1  fig,  4  tab,  58  ref. 

Descriptors:  "Calcareous  streams,  "Aquatic  bacte- 
ria, "Streams,  "Acid  streams,  "Water  quality,  En- 
vironment, Seasonal  variation,  Hydrogen  ion  con- 
centration. Chlorophyll  a,  Temperature,  Regres- 
sion analysis,  Food  chains,  Water  sampling,  Bur- 
bage  Brook,  River  Lathkill,  Comparison  studies, 
England. 

Environmental  variables  and  epilithic  bacteria  on 
small  stones  were  monitored  during  summer  and 
winter  in  Burbage  Brook  and  the  River  Lathkill, 
two  headstreams  in  the  Derbyshire  Peak  District. 
Burbage  Brook  was  usually  near-neutral  in 
summer,  but  acid  in  winter.  The  River  Lathkill 
was  circumneutral  throughout  the  year.  In 
summer,  epilithic  bacteria  showed  few  between- 
stream  differences.  In  winter,  total  bacteria,  colony 
forming  units,  per  cent  chromogenic  colony  form- 


ing units,  per  cent  viable  bacteria,  V  sub  max  for 
glucose  mineralization  and  V  sub  max/bacterium 
were  all  significantly  less  in  the  acid  Burbage 
Brook.  Inhibition  of  epilithic  bacteria  in  Burbage 
Brook  was  also  observed  when  pH  fell  to  a  low 
level  during  a  summer  spate.  Multiple-regression 
analysis  confirmed  that  epilithic  bacteria  were  less 
successful  at  low  pH  but  also  suggested  that  pH 
was  not  the  only  environmental  variable  to  influ- 
ence epilithic  bacteria.  Especially  notable  were 
positive  relationships  with  density  of  epilithic  chlo- 
rophyll a  and  temperature  in  Burbage  Brook  and 
with  chlorophyll  a  in  the  River  Lathkill.  (Author's 
abstract) 
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IN  VITRO  STUDIES  ON  SULFATE  REDUC- 
TION AND  ACIDIFICATION  IN  SEDIMENTS 
OF  SHALLOW  SOFT  WATER  LAKES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 
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CYCLING  AND  RETENTION  OF  NITROGEN 
AND  PHOSPHOROUS  IN  WETLANDS:  A  THE- 
ORETICAL AND  APPLIED  PERSPECTIVE, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 
C.  Howard-Williams. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 
391-431,  August  1985.  16  fig,  8  tab,  205  ref. 

Descriptors:  "Cycling  nutrients,  "Nutrient  remov 
al,  "Wastewater  disposal,  "Limnology,  "Wetlands 
"Nitrogen,  "Phosphorous,  Ecosystems,  Ecology 
Groundwater,  Nutrients,  Fauna,  Literature  review 
Detritus,  Sediments,  Evapotranspiration,  Vegeta 
tion.  Hydrology,  Floods,  Microorganisms. 

This  review  considers  the  internal  fluxes  and  trans- 
formations of  nitrogen  and  phosphorous  in  wetland 
ecosystems.  Emphasis  is  placed  on  the  dynamic 
nature  of  nutrient  cycling  and  the  review  stresses 
the  possible  use  of  wetlands  as  sinks  for  unwanted 
nutrients.  Successional  time  scales,  exchange  equi- 
libria and  the  concepts  of  storage  and  throughflow, 
resource  consumption  and  supply  are  explained. 
Descriptions  of  the  basic  pathways  of  nutrients 
through  different  types  of  wetland  systems  are 
given  with  the  emphasis  placed  on  the  movement 
into  and  out  of  the  major  storage  compartments  of 
wetland  systems.  The  problems  of  conversion  of 
qualitative  information  on  nutrient  movements  and 
transformations,  into  data  on  mass  flows  are  then 
discussed.  The  review  then  considers  the  effects  of 
adding  nutrients  to  wetlands.  The  concept  of  the 
loading  capacity  is  discussed  in  relation  to  the 
length  of  time  a  wetland  can  continue  to  remove 
nutrients  from  throughflow.  Recent  studies  show 
that  artificially  created  wetlands  can  be  effective 
systems  for  nutrient  removal  only  if  their  internal 
removal  mechanisms  are  understood  and  if  these 
are  optimized  by  management  techniques.  (Au- 
thor's abstract) 
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FORCES    ON    MICROORGANISMS    AT   SUR- 
FACES IN  FLOWING  WATER, 

Southampton  Univ.  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 
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DENITRIFICATION  CAPACITY  OF  SEDI- 
MENT FROM   A  HYPEREUTROPHIC  LAKE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Crop 

and  Soil  Sciences. 

H.  F.  Kaspar. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 

449-453,  August  1985.  3  fig,  25  ref. 

Descriptors:  "Lake  sediments,  "Eutrophic  lakes, 
"Denitrification,  "Sediments,  "Lakes,  Nitrates, 
Michigan,  Anaerobic  conditions,  Wintergreen 
Lake,  Acetylene,  Nitrogen  removal. 
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In  sediment  from  Wintergreen  Lake,  Michigan, 
denitrification  was  not  detectable  by  the  acetylene 
inhibition  methods  at  in  situ  nitrate  concentrations. 
When  nitrate  was  added  to  sediment  slurries,  deni- 
trification capacities  up  to  18.8  micro  g  N  per  g  per 
h  were  measured.  The  denitrification  capacities 
decreased  with  increasing  sediment  depth  and  dis- 
tance from  shore.  The  high  denitrification  capac- 
ities in  these  sediments  which  under  natural  condi- 
tions had  no  supply  of  nitrate  and  oxygen  suggest- 
ed that  denitrifiers  with  alternative  mechanisms  for 
anaerobic  energy  conversion  were  present.  Nitrous 
oxide  was  a  significant  portion  of  the  N-gas  pro- 
duced immediately  after  the  nitrate  addition.  Small 
amounts  (4-5%  of  the  total  N-gas  production)  of 
nitric  oxide  accumulated  in  the  early  phase  of 
nitrate  reduction.  Presumably  after  depletion  of 
nitrate  and  nitrite  both  N20  and  NO  were  further 
reduced  to  N2.  About  70%  of  the  added  nitrate 
was  denitrified,  and  the  remainder  was  assumed  to 
have  been  reduced  to  ammonium.  (Author's  ab- 
stract) 
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ENVIRONMENTAL  CUES  FOR  CYCLOMOR- 
PHOSIS  IN  DAPHNIA  RETROCURVA 
FORBES, 

Wisconsin  Univ.,  Madison.  Dept.  of  Zoology. 
J.  E.  Havel,  and  S.  I.  Dodson. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 
469-478,  August  1985.  5  fig,  4  tab,  35  ref. 

Descriptors:  'Aquatic  animals,  'Crustaceans, 
'Daphnia,  *Environmental  effects,  'Morphology, 
Plankton,  Zooplankton,  Temperature,  Chaoborus, 
Leptodora,  Hydra,  Photoperiodism,  Turbulent 
flow,  Statistical  methods,  Limnology,  Inverte- 
brates, Utricularia. 

The  invertebrate  predators,  Chaoborus,  Lepto- 
dora, Hydra,  Utricularia,  and  cyclopoid  copepods 
were  ineffective  as  inducers  of  high  helmets  in 
laboratory  reared  Daphnia  retrocurva.  Lake  water 
from  different  sources,  when  used  as  culture 
medium,  was  also  ineffective.  High  helmets  were 
induced  when  clones  were  grown  under  warm  and 
turbulent  conditions.  Presence  or  absence  of  illumi- 
nation and  varying  photoperiod  did  not  affect 
helmet  growth  in  warm  trubulent  cultures.  Differ- 
ent clones  grown  under  warm  turbulent  conditions 
differed  in  their  responsiveness  to  the  treatment, 
but  no  relationship  between  helmet  size  in  clones 
and  helmet  size  in  the  field  on  the  dates  of  clone 
isolation  was  demonstrated.  Laboratory-induced 
phenotypes  were  rarely  as  extreme  as  those  of  field 
animals.  (Author's  abstract) 
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ACCLIMATION  OF  STREAM-BED  HETERO- 
TROPHIC MICROFLORA:  METABOLIC  RE- 
SPONSES TO  DISSOLVED  ORGANIC 
MATTER, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Avondale,  PA.  Stroud  Water  Research  Center. 
L.  A.  Kaplan,  and  T.  L.  Bott. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 
479-492,  August  1985.  7  fig,  3  tab,  31  ref.  NSF 
Grant  DEB-7921963. 

Descriptors:  'Stream  biota,  'Benthic  flora,  'Accli- 
matization, 'Heterotrophic  bacteria,  'Metabolism, 
'Organic  matter,  Dissolved  solids,  Sediments, 
Streambeds,  Biomass,  Pennsylvania,  West  Creek, 
Saw  Mill  Spring,  White  Clay  Creek. 

Studies  were  performed  to  assess  the  acclimation 
of  the  stream-bed  heterotrophic  microflora  to 
sources  of  dissolved  organic  matter  (DOM)  typical 
of  its  environment  and  microfloral  responses  to 
pulses  of  DOM.  Microcosm  measurements  of  dis- 
solved organic  carbon  (DOC)  uptake,  dissolved 
oxygen  uptake,  ATP  concentration  and  epifluores- 
cence  microscopic  counts  (EMC)  were  performed 
using  stream-bed  sediments  and  heterogeneous 
DOM.  Three  study  sites  included  an  undisturbed 
woodlot  spring  seep,  a  small  stream  traversing  a 
cattle  pasture  and  a  larger  stream  draining  a  catch- 
ment used  for  silage  crops,  pastures  and  wood- 
lands. The  DOM  sources  were  cold  water  extracts 
of  forest  floor  leaf  litter,  bovine  manure,  the  green 
alga  Ulothrix  and  jewel  weed  leaves.  A  minimum 


of  48  h  of  cumulative  exposure  to  bovine  manure 
DOM  at  15-20  degrees  centigrade  were  required  to 
yield  measurable  changes  in  sediment  microbial 
activity  of  sediment  microbial  biomass.  The  time 
frame  of  microfloral  responses  during  acclimation 
indicated  that  changes  leading  to  the  metabolism  of 
a  DOM  source  were  initially  enzymatic  and  even- 
tually involved  growth  and  selection  for  specific 
decomposers  within  the  microbial  community.  It 
was  concluded  that  in  order  to  utilize  naturally 
occurring  pulses  of  carbon  and  energy,  stream-bed 
heterotrophs  must  be  already  enzymatically  pre- 
pared, and  induced  when  the  pulse  occurs.  (Au- 
thor's abstract) 
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THERMAL  AND  CHEMICAL  STRATIFICA- 
TION AND  MIXING  IN  A  SMALL  TROPICAL 
RESERVOIR,  SOLOMON  DAM,  AUSTRALIA, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

P.  R.  Hawkins. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 

493-503,  August  1985.  7  fig,  19  ref. 

Descriptors:  'Mixing,  'Australia,  'Solomon  Dam, 
'Limnology,  'Thermal  stratification,  'Chemical 
stratification,  Epilimnion,  Hypolimnion,  Seiches, 
'Lakes,  Temperature,  Thermocline,  Lake  classifi- 
cation, Seasonal  variation,  Reservoirs,  Dissolved 
oxygen,  Iron,  Tropical  regions. 

The  patterns  of  distribution  of  temperature,  dis- 
solved oxygen,  and  filterable  iron  in  the  water 
mass  of  Solomon  Dam  were  determined  at  about 
30  day  intervals  over  a  2.5  year  period  (1981-83). 
The  thermal  stratification,  and  resultant  chemical 
differentiation  of  the  epilimnion  and  hypolinmion, 
was  the  dominant  limnological  feature  of  the  reser- 
vior.  A  pronounced  thermocline  was  present  for 
most  of  the  year  and,  during  the  stratified  phase, 
diurnal  circulation  appeared  to  be  the  main  mecha- 
nism for  mixis.  Evidence  for  the  presence  of  an 
internal  seiche,  a  phenomenon  commonly  associat- 
ed with  stratified  water  bodies,  was  also  observed. 
An  annual  overturn  in  June-July  coincided  with 
the  minimum  in  solar  radiation.  The  'wet'  season 
(January-March)  caused  either  partial  or  complete 
circulation  depending  on  the  volume  of  the  reser- 
voir and  the  rate  of  inflow.  In  1982  the  lake 
circulated  once,  fitting  the  warm  monomictic  pat- 
tern, but  in  1983  there  were  two  circulations,  the 
first  resulting  from  flood  inflows.  The  study  illus- 
trated the  inappropriate  nature  of  a  thermally  de- 
rived classification  scheme  for  a  small  reservoir. 
(Author's  abstract) 
W88-10681 


SPATIAL  VARIATIONS  IN  AND  CONTROLS 
ON  THE  CALCITE  SATURATION  INDEX  IN 
ACTON  LAKE,  OHIO, 

Miami  Univ.,  Oxford,  OH.  School  of  Interdiscipli- 
nary Studies. 

W.  J.  Green,  D.  E.  Canfield,  and  B.  A.  Steinly. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
525-533,  October  1985.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Limnology,  'Lakes,  'Saturation 
index,  'Calcite,  Spatial  distribution,  'Geochemis- 
try, Dissolved  oxygen,  Temperature,  Conductivi- 
ty, Water  sampling,  Hydrogen  ion  concentration, 
Dissolved  organic  matter,  Calcium,  Carbonates, 
Eutrophic  lakes,  Acton  Lake,  Ohio. 

Over  a  period  of  5  weeks  in  mid-summer  1979, 
water  samples  were  collected  from  Acton  Lake  (in 
southwestern  Ohio),  and  its  streams  and  analyzed 
for  seven  major  ionic  species,  temperature,  dis- 
solved 02,  pfl,  and  conductivity.  Geochemically 
the  waters  are  characterized  by  high  calcium  and 
bicarbonate  concentrations.  Data  obtained  on  all 
samples  were  used  to  compute  calcite  saturation 
indices  (SI)  and  to  map  the  spatial  distribution  of 
this  function  throughout  the  system.  The  SI  were 
corrected  for  activity  and  ion  pairing  effects  and 
yet  are  still  to  our  knowledge  among  the  highest 
values  reported  for  a  natural  water.  The  good 
correlations  obtained  between  the  SI  and  both  the 
pH  and  dissolved  oxygen  clearly  indicate  that  bio- 
logical activity  is  the  dominant  control  on  the 
degree  of  saturation  in  this  largely  isothermal  lake. 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

To  account  for  the  extreme  departure  from  chemi- 
cal equilibrium,  it  is  proposed  that  dissolved  organ- 
ic matter  may  be  poisoning  freshly  formed  calcite 
surfaces  and  preventing  them  from  serving  as  ef- 
fective nucleation  centers.  (Author's  abstract) 
W88-10682 


LIFE  HISTORY  AND  ECOLOGICAL  ROLE  OF 
THE  XYLOPHAGOUS  AQUATIC  BEETLE, 
LARA  AVARA,  LECONTE  (DRYOPOIDEA:  EL- 
MIDAE), 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Entomolo- 
gy- 

R.  J.  Steedman,  and  N.  H.  Anderson. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
535-546,  October  1985.  2  fig,  8  tab,  24  ref.  NSF 
Grant  BSR-8022190. 

Descriptors:  'Stream  biota,  'Aquatic  insects, 
•Water  beetles,  *Lara  avara,  *Streams,  •Degrada- 
tion, Elmidae,  Xylophagous  aquatic  beetle,  Wood 
wastes,  Life  history  studies,  Larvae,  Oregon,  Eco- 
systems, Life  cycles,  Dryopoidea. 

This  study  documents  the  life  history  of  the  xy- 
lophagous elmid  beetle,  Lara  avara,  and  estimates 
its  contribution  to  wood  degradation  in  Oregon 
streams.  The  life  cycle  was  found  to  be  4  to  6  or 
more  years  long,  with  all  but  2-3  months  of  that 
spent  in  the  larval  stage.  Larvae  grow  through 
seven  instars,  taking  about  1  year  for  instars  1-3, 
and  from  3  to  5  or  more  years  for  instars  4-7.  Last- 
instar  larvae  leave  the  water  to  pupate.  Adults  live 
approximately  3  weeks  and  occur  from  May  to 
August.  The  eggs  are  deposited  on  submerged 
wood.  Larvae  probably  obtain  their  nutrition  by 
absorbing  substances  liberated  into  decaying  wood 
by  microbial  activity.  They  do  not  produce  their 
own  cellulase,  nor  do  they  have  a  symbiotic  gut 
flora  similar  to  that  of  xylophagous  cranefly  (Tipu- 
lidae)  larvae.  Fecal  production  by  Lara  avara 
larvae  averaged  13%  dry  body  weight  per  d.  This 
yields  an  estimate  of  fecal  production  of  1.6  g  per 
square  m  per  y  in  Oregon  Coast  Range  streams 
(about  0.3%  per  y  of  wood  standing  crop).  (Au- 
thor's abstract) 
W88-10683 


PATTERNS  OF  MACROINVERTEBRATE  COL- 
ONIZATION ON  FRESH  AND  SENESCENT 
ALDER  LEAVES  IN  TWO  MICHIGAN 
STREAMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 

R.  J.  Stout,  W.  H.  Taft,  and  R.  W.  Merritt. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
573-580,  October  1985.  4  fig,  1  tab,  24  ref,  append. 
Department  of  Navy  Contract  N00039-81-C-0357. 

Descriptors:  'Streams,  'Macroinvertebrates, 
•Leaves,  Michigan,  Invertebrates,  Biomass,  Decid- 
uous forests,  Alder  leaves,  Alnus  rugosa,  Aquatic 
insects,  Ecology. 

Communities  of  invertebrates  colonizing  senescent 
autumn  and  fresh  summer  alder  leaves  (Alnus 
regosa)  were  compared.  Leaf  packs  for  each  treat- 
ment were  placed  in  two  hardwater  streams  in  the 
Upper  Peninsula  of  Michigan  in  late  summer  and 
early  autumn.  One  stream  has  a  cobble-bottom  and 
the  other  a  sand-bottom  and  both  receive  fresh  leaf 
inputs  by  beaver  fellings.  Fresh  leaf  packs  re- 
mained intact  after  26  days  immersion,  but  thereaf- 
ter were  processed  faster  than  were  the  autumn 
leaf  packs  in  both  streams.  In  the  cobble-bottom 
stream  taxon  richness,  numbers  of  individuals  and 
biomass  were  higher  on  fresh  than  on  autumn 
leaves.  Fresh  leaves  in  the  sand-bottom  stream 
supported  a  more  diverse,  richer,  and  equitably 
distributed  insect  fauna  than  did  the  autumn  leaves. 
A  discussion  is  presented  on  the  simultaneous  lack 
of  fresh  leaf  loss  and  the  presence  of  more  complex 
insect  communities  on  those  leaves  during  the  first 
26  days  of  the  study.  Invertebrates  in  both  mid- 
latitude  heterotrophic  streams  and  in  tropical  low- 
land wet  forest  streams  may  rely  on  fresh  leaf 
inputs,  which  have  received  little  attention.  (Au- 
thor's abstract) 
W88-10684 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

FORMATION  OF  THERMAL  STRATIFICA- 
TION IN  A  SMALL  TEMPERATE  LAKE, 

Polish  Academy  of  Sciences.  Chybie.  Fish  Culture 

Experimental  Station. 

M.  A.  Szumiec. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 

581-586,  October  1985.  5  fig,  21  ref. 

Descriptors:  'Thermal  stratification,  "Limnology, 
•Lakes,  'Temperate  zone,  Esthwaite  Water,  Eng- 
land. Kinetic  energy,  Wind,  Spatial  distribution, 
Isotherms,  Thermocline. 

The  origin  of  vertical  temperature  stratification  in 
Esthwaite  Water  (Lake  District,  Cumbria,  Eng- 
land) was  observed.  At  the  first  stage  of  the  spring 
warming  of  the  whole  water  column  some  discon- 
tinuity in  the  vertical  temperature  distribution  ap- 
pears in  the  surface  and  bottom  layers.  Persistent 
summer  stratification  occurred  for  the  first  time  at 
the  lee  end  of  the  lake  immediately  after  a  change 
of  wind  direction,  when  the  cumulative  potential 
energy  deficit  dominated  the  cumulative  kinetic 
energy  by  about  1  x  10  to  the  (-8)  power  J  per 
square  cm.  The  results  show  the  importance  of  the 
proper  choice  of  initial  conditions  in  computations 
of  total  energy,  as  well  as  the  necessity  to  consider 
the  spatial  distribution  of  potential  and  mechanical 
energy  responsible  for  the  summer  stratification  in 
the  lake.  (Author's  abstract) 
W88- 10685 


EFFECTS  OF  VEGETATION  REMOVAL  BY 
GRASS  CARP  AND  HERBICIDES  ON  THE 
WATER  CHEMISTRY  OF  FOUR  FLORIDA 
LAKES, 

Rollins  Coll.,  Winter  Park,  FL.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-10686 


DETERMINATION  OF  BIOLOGICALLY 
AVAILABLE  PHOSPHORUS  USING  A  RADIO- 
BIOASSAY  TECHNIQUE, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10687 


FEEDING  EFFICIENCIES  OF  CHIRONOMUS 
PLUMOSUS  (L.)  AND  C.  ANTHRACINUS 
ZETT.  (DIPTERA:  CHIRONOMIDAE)  IN  ME- 
SOTROPHIC  LAKE  ERKEN, 

Uppsala    Univ.    (Sweden).    Limnologiska    Institu- 

tionen. 

R   K.  Johnson. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 

605-612,  October  1985.  4  fig,  38  ref. 

Descriptors:  'Aquatic  fauna,  'Food  habits, 
•Midges.  'Aquatic  insects,  'Chironomus,  'Limnol- 
ogy, 'Mesotrophic  lakes,  Feeding  rates,  Phyto- 
plankton,  Diptera  Lake  Erken,  Nitrogen,  Carbon, 
Absorption,  Flagellates,  Sediments,  Chemical  anal- 
ysis. Ecology,  Ecosystems,  Sweden. 

Absorption  efficiencies  of  nitrogen  and  carbon  in 
two  Chironomus  species  found  dominating  in  the 
profundal  zone  of  mesotrophic  Lake  Erken  were 
determined  gravimetrically.  Absorption  efficien- 
cies for  C.  plumosus  showed  greater  seasonal  vari- 
ation than  those  of  C.  anthracinus,  with  low  effi- 
ciencies coinciding  with  the  summer  dominance  of 
flagellate  phytoplankton  and  with  high  C:N  ratios. 
Overall  means  absorption  efficiencies  (plus  or 
minus  SE)  for  carbon  and  nitrogen,  respectively, 
were  26.8%  (plus  or  minus  1.9)  and  29.3%  (plus  or 
minus  1.9)  for  C.  plumosus.  24.6%  (plus  or  minus 
1.7)  and  28.1%  (plus  or  minus  1.8)  for  C.  anthra- 
cinus. Significant  differences  were  found  to  exist 
between  the  C:N  ratios  of  the  superficial  2  cm 
sediment  layers  and  those  of  Chironomus  anterior 
midgut  contents.  C.  anthracinus  appears  to  be  a 
deposit  feeder  ingesting  particulate  matter  scraped 
from  the  recently  deposited  surface  sediments.  The 
greater  seasonal  variation  found  in  the  absorption 
efficiencies  of  C.  plumosus.  together  with  the 
lower  C:N  ratios,  support  the  contention  that  this 
species  is  a  filter  feeder  with  the  nutitional  quality 
of  ingested  matter  depending  primarily  on  pelagic- 
inputs.  (Author's  abstract) 


W88-10688 


PHOSPHORUS  INACTIVATION  IN  A  EUTRO- 
PHIC  LAKE  BY  THE  DIRECT  ADDITION  OF 
FERRIC  ALUMINIUM  SULFATE:  IMPACT  ON 
IRON  AND  PHOSPHOROUS, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-10689 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE.  I.  ENVI- 
RONMENTAL CONDITIONS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad,  and  M.  H.  Abbas. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  6,  p 
645-653,  December  1985.  5  fig,  20  ref. 

Descriptors:  'Nile  River,  'Aquatic  environment, 
'Rivers,  'Deltas,  'Limnology,  Rosetta  branch, 
Environment,  Hydrogen  ion  concentration,  Dis- 
solved organic  matter,  Dissolved  oxygen,  Seasonal 
variation,  Air  temperature,  Water  temperature, 
Chemical  analysis,  Photosynthesis,  Estuarine  envi- 
ronment, Climatic  data,  Saline-freshwater  inter- 
faces. 

Seasonal  and  local  variations  of  some  environmen- 
tal conditions  in  the  Rosetta  branch  of  the  River 
Nile  are  reported.  The  lowest  air  and  water  tem- 
peratures were  recorded  in  January  (winter)  and 
the  highest  in  July  (summer).  Slight  decrease  in 
water  temperatures  with  depth  is  related  to  solar 
heating  and  mixing  processes.  The  pH  values, 
averaging  between  pH  7.5  and  8.2,  showed  season- 
al changes  which  may  be  related  to  photosynthesis. 
The  seasonal  average  chlorosity  values  showed 
very  wide  variation,  due  to  fluctuations  in  the 
discharge  rate  of  the  River  Nile  and  its  effect  on 
the  estuarine  sea  water.  Sharp  increase  in  chloro- 
sity values  with  depth  at  the  esturaine  stations  was 
produced  by  the  less  dense  river  water,  flowing 
over  denser  tongues  of  sea  water.  In  January, 
however,  the  maximum  discharge  flushed  out  the 
sea  water.  Minimum  oxygen  saturation  values  oc- 
curred in  January  and  the  highest  values  of  dis- 
solved organic  matter  were  obtained  in  July.  Both 
of  these  will  be  shown  in  a  later  publication  to  be 
related  to  phytoplankton  abundance.  Increase  in 
dissolved  organic  matter  near  the  bottom  was 
common  and  is  interpreted  as  due  to  the  more 
complete  decomposition  of  descending  dead  orga- 
nisms and  the  release  of  organic  matter  from  the 
bottom  deposits.  (See  W88-10691  thru  W88-10692) 
(Author's  abstract) 
W88-10690 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE:  II.  SEA- 
SONAL VARIATIONS  OF  NUTRIENTS, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad,  and  M.  H.  Abbas. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  6,  p 
655-660,  December  1985.  3  fig,  5  ref. 

Descriptors:  'Rivers,  'Deltas,  'Limnology,  'Nile 
River,  'Nutrients,  Seasonal  variations,  Estuarine 
environment,  Nitrates,  Phosphates,  Silicates,  Phy- 
toplankton, Ecology,  Rosetta  branch. 

Samples  were  taken  from  3  depths  at  14  selected 
stations,  treated  with  0.5%  chloroform  and  kept  in 
stoppered  polyethylene  bottles.  Dissolved  inorgan- 
ic nutrients  in  filtered  samples  and  total  phosphate 
in  unfiltered  samples  were  analysed  spectrophoto- 
metrically.  Determinations  of  nitrate,  nitrite,  reac- 
tive and  total  phosphate  and  silicate  were  carried 
out  according  to  the  methods  described  by  the 
American  Public  Health  Association.  Nitrate 
tended  to  be  low  in  the  estuarine  region  compared 
with  the  freshwater  stretches  and  seasonally  was 
low  in  October.  Nitrite  broadly  showed  patterns 
similar  to  N03  but  at  lower  values.  Reactive  phos- 
phate and  silicate  tended  to  be  much  higher  in 
fresh  compared  with  saline  stretches  and  was  high 
in  January.  These  changes  are  broadly  interpreted 
in  relation  to  river  discharge  and  the  seasonality  of 
phytoplankton  although  other,  and  as  yet  unstud- 
ied, causes  will  probably  be  found  to  be  involved. 


(See  also  W88- 10690  and  W88- 10692)  (Author's 

abstract) 

W88-10691 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
ROSETTA  BRANCH  OF  THE  NILE:  III.  PHY- 
TOPLANKTON, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad,  and  M.  H.  Abbas. 
Freshwater  Biology  FWBLAB,  Vol.  15.  No.  6,  p 
661-669,  December  1985.  3  fig,  1  tab,  22  ref. 

Descriptors:  'Rivers,  'Deltas,  'Limnology,  'Nile 
River,  'Phytoplankton,  'Algae,  Surface  waters, 
Estuarine  environment,  Diatoms,  Chlorophta, 
Cyanophyta,  Dinoflagellates,  Rosette  branch. 

Seasonal  qualitative  and  quantitative  studies  of  the 
phytoplankton  of  the  Rosetta  branch  of  the  River 
Nile  are  reported.  Most  of  the  genera  were  Bacil- 
lariophyceae,  with  Chlorophyceae  and  Cyanophy- 
ceae  second  and  third.  Only  two  genera  of  Dino- 
phyceae  were  present.  The  phytoplankton  can  be 
broadly  described  as  eurythermal  and  euryhaline. 
Phytoplankton  tended  to  be  more  concentrated  in 
surface  waters  and  showed  large  variations  from 
station  to  station,  with  noticeably  lower  values  in 
the  estuarine  region  except  in  January.  Most  of  the 
genera  were  recorded  at  all  times  but  seasonally 
the  highest  numbers  of  diatoms  and  green  algae 
were  found  in  July  during  a  period  of  high  temper- 
ature and  low  discharge  whereas  blue-greens 
achieved  maximum  density  in  October.  (See  W88- 
10690  thru  W88-10691)  (Author's  abstract) 
W88-10692 


MACROINVERTEBRATE  FAUNA  OF  AN 
ACID-STRESSED  HEADWATER  STREAM 
SYSTEM  IN  THE  ADIRONDACK  MOUN- 
TAINS, NEW  YORK, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10693 


DISSOLVED  OXYGEN  BUDGET  MODEL  FOR 
LAKE  ERIE  IN  SUMMER, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 
Engineering. 

J.  C.  Patterson,  B.  R.  Allanson,  and  G.  N.  Ivey. 
Freshwater  Biology  FWBLAB,  Vol.  15.  No.  6,  p 
683-694,  December  1985.  6  fig,  20  ref.  Environ- 
ment Canada  Contract  OSE83-00039. 

Descriptors:  'Model  studies,  'Dissolved  oxygen, 
'Lake  Erie,  'Water  temperature,  'Limnology, 
'Thermal  stratification,  Simulation  analysis,  Sedi- 
ments, Thermocline,  Wind. 

A  vertical  mixng  model  of  Lake  Erie  was  extended 
with  an  oxygen  budget  model.  The  model  was 
tested  against  data  gathered  in  the  summers  of  1979 
and  1980  with  good  results,  showing  that  it  is 
capable  of  simulating  vertical  distributions  of  tem- 
perature and  dissolved  oxygen  over  relatively 
short  time  periods.  The  results  underline  the  im- 
portance of  turbulent  mixing  in  distributing  oxygen 
throughout  the  water  column  in  the  central  basin 
of  the  lake.  In  addition,  the  results  indiciate  that 
production  and  respiration  processes  dominate  the 
budget  under  the  influence  of  low  wind  speeds, 
while  surface  fluxes  dominate  during  periods  of 
high  wind  speed.  Bottom  mixing  delays  the  onset 
of  anoxic  conditions  at  the  sediment/water  inter- 
face by  distributing  the  sediment  demand  over  the 
5-6  m  depth  of  the  bottom  mixed  layer.  (Author's 
abstract) 
W88-10694 


CORRELATES  OF  HABITAT  FAVOURABI- 
LITY  FOR  BENTHIC  MACROINVERTE- 
BRATES  AT  FIVE  STREAM  SITES  IN  AN  AP- 
PALACHIAN MOUNTAIN  DRAINAGE  BASIN, 
U.S.A., 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
C.  Miller. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  6,  p 
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709-733,  December  1985.  8  fig,  9  tab,  74  ref, 
append. 

Descriptors:  'Stream  biota,  *Aquatic  habitats, 
•Benthic  fauna,  'Population  dyanmics,  'Survival, 
'Biomass,  'Streams,  Catchment  areas,  Habitats, 
Ecology,  Appalachian  Mountains,  Cambarus,  Lep- 
toxis,  Crayfish,  Snails,  Aquatic  insects,  Substrates, 
Macroinvertebrates. 

Based  on  monthly  samples  taken  over  a  1-year 
period,  average  density,  average  standing  biomass, 
and  annual  production  of  benthic  macroinverte- 
brates were  estimated  at  5  sites  within  an  Appa- 
lachian Mountain  drainage  basin.  Two  sites  were 
on  first  order  streams  and  differed  from  the  three 
second  order  sites:  they  were  smaller  and  more 
shallow  and  they  were  depressed  in  pH  and  chemi- 
cal richness.  Patterns  of  abundance  of  individual 
taxa,  of  higher  taxonomic  groups  and  of  functional 
(feeding)  groups  differed  according  to  whether 
abundance  was  measured  as  density,  as  standing 
biomass  or  as  annual  production.  Standing  biomass 
was  chosen  as  the  measure  of  macroinvertebrate 
abundance  because  available  evidence  indicates 
that  only  standing  biomass  is  consistently  correlat- 
ed with  survivorship,  and  thus  with  habitat  favora- 
bility.  Two  non-insect  taxa  (the  crayfish  Cambarus 
and  the  snail  Leptoxis  carinata)  dominated  stand- 
ing biomass  at  each  site.  Hypotheses  based  on 
differences  in  food  resource  and  on  competition 
appeared  to  be  inconsistent  with  observed  patterns 
of  macroinvertebrate  abundance.  (Author's  ab- 
stract) 
W88- 10695 


FINE-LAYER  DEPTH  RELATIONSHIPS  OF 
LAKEWATER  CHEMISTRY,  PLANKTONIC 
ALGAE  AND  PHOTOSYNTHETIC  BACTERIA 
IN  MEROMICTIC  LAKE  FIDLER,  TASMANIA, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Botany 
and  Plant  Pathology. 

A.  L.  Baker,  K.  K.  Baker,  and  P.  A.  Tyler. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  6,  p 
735-747,  December  1985.  6  fig,  1  tab,  35  ref. 

Descriptors:  'Phytoplankton,  'Photosynthetic  bac- 
teria, 'Limnology,  'Lakes,  'Meromictic  lakes, 
'Algae,  Lake  Fidler,  Tasmania,  Chemical  analysis, 
Surface  water,  Mixolimnion,  Cryptophyceae,  Pho- 
tosynthesis, Chlorophyta,  Chrysophta,  Diatoms. 

Use  of  a  multi-column  thin-layer  pneumatic  sam- 
pler and  modified  analytic  procedures  has  enabled 
resolutions  of  chemical  and  biological  strata  at  2.5 
or  5.0  cm  depth  intervals.  Examination  of  mero- 
mictic Lake  Fidler,  Tasmania,  indicates  the  pres- 
ence of  a  thin,  intense  stratum  of  bacteriochloro- 
phyll  d  in  the  upper  monimolimnion,  associated 
with  a  discrete  stratum  of  Chlorobium  cf.  limicola 
at  the  microaerobic  interface  between  the  oxygen- 
ated and  sulphide-rich  zones.  Algae  included  small 
populations  of  Chlorophyceae,  Chrysophyceae, 
Bacillariophyceae  and  Cryptophyceae.  The  chemi- 
cal profile  of  Lake  Fidler  was  stable,  with  a  che- 
mocline  constant  in  position  relative  to  the  lake 
bottom.  Marked  heterogeneity  of  dissolved  sub- 
stances at  depths  in  the  vicinity  of  bacteria  suggest- 
ed endogenous  influence  of  pH  and  gelbstoff 
Cgilvin'  in  Australia).  Downwelling  light  attenu- 
ation was  influenced  primarily  by  gelbstoff  in  the 
mixilimnion,  with  only  red  light  measurable  below 
2  m.  Light  was  absorbed  mainly  by  Chlorobium  in 
the  monomolimnion,  and  was  unmeasurable  deeper 
than  3  m.  The  absorption  spectrum  of  the  bacter- 
iochlorophyll  d  in  vivo,  with  a  maximum  absor- 
bance  at  721  nm,  corresponds  with  the  available 
downwelling  light  penetrating  the  mixolimnion  to 
the  Chlorobium  layer.  (Author's  abstract) 
W88-10696 


EFFECTS  OF  OVERHEAD  CANOPY  ON  MA- 
CROINVERTEBRATE PRODUCTION  IN  A 
UTAH  STREAM, 

Lake  Superior  State  Coll.,  Sault  Ste.  Marie,  MI. 

Dept.  of  Biology  and  Chemistry. 

D.  J.  Behmer,  and  C.  P.  Hawkins. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

287-300,  June  1986.  1  fig,  4  tab,  42  ref. 

Descriptors:  'Mountain  streams,  'Aquatic  habitats, 
•Shade    effects,    'Secondary    productivity,    'Ma- 


croinvertebrates, Midges,  Aquatic  insects,  Bio- 
mass, Seasonal  variation,  Utah,  Comparison  stud- 
ies, Algae,  Detritus,  Phototaxis,  Light  effects,  Wa- 
satch Mountains,  Streams,  Sampling. 

Macroinvertebrate  abundance  and  production 
were  compared  between  an  open  and  shaded  site 
of  a  stream  in  the  Wasatch  Mountains,  Utah.  Mean 
biomass  was  significantly  higher  at  the  open  site 
for  midges  (Chironomidae),  4.6x,  Baetis  bicauda- 
tus,  5.7x,  B.  tricaudatus,  2.3x,  Drunella  coloraden- 
sis,  12x,  and  Cinygmula  sp.,  1.6x.  Abundance  of 
most  other  macroinvertebrates  (except  black  flies: 
Simuliidae)  also  was  greater  at  the  open  site,  but 
differences  were  not  significant.  Black  fly  biomass 
was  1.7x  greater  at  the  shaded  site.  Seasonal  pro- 
duction, estimated  by  the  size-frequency  and  in- 
stantaneous growth  rate  methods,  was  greater  at 
the  open  site  than  the  shaded  site  for  most  taxa 
(except  black  flies)  and  reflected  differences  in 
standing  crops  between  the  sites  rather  than  differ- 
ences in  rate  of  growth.  Excluding  black  flies, 
production  at  the  open  site  was  twice  as  high  as  at 
the  shaded  site.  The  greater  abundance  and  pro- 
duction of  most  invertebrate  taxa  at  the  open  site 
probably  is  associated  with  either  higher  quality 
food  (algae  and  algal  detritus),  or  a  phototactic 
attraction  to  sunlit  areas.  Sampling  of  large  cobbles 
was  an  efficient  method  for  sampling  all  taxa 
except  Cinygmula  sp.,  which  was  more  abundant 
on  smaller  substrate  particles.  (Author's  abstract) 
W88-10697 


QUANTITATIVE  OBSERVATIONS  ON  THE 
ABILITY  OF  EPIPHYTIC  BACTERIA  TO  CON- 
TRIBUTE TO  THE  POPULATIONS  OF  SUS- 
PENDED BACTERIA  IN  TWO  DISSIMILAR 
HEADSTREAMS, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
301-311,  June  1986.  3  fig,  5  tab,  28  ref. 

Descriptors:  'Epiphytes,  'Aquatic  bacteria, 
'Headwaters,  'Mineralization,  'Aquatic  plants, 
'Population  dynamics,  Aquatic  habitats,  Acidic 
water,  Streams,  Comparison  studies,  England,  Cal- 
careous water,  Aquatic  drift. 

Concentration  of  suspended  bacteria  in  a  calcare- 
ous headstream  increased  linearly  from  the  source 
to  48  m;  this  indicated  a  diffuse  origin  of  bacteria. 
Drift  loss  of  suspended  bacteria  and  glucose-miner- 
alization capacity  from  this  length  of  stream  were 
measured,  and  estimates  were  also  made  of  the 
total  number  and  glucose-mineralization  capacity 
of  epiphytic  bacteria  associated  with  the  luxuriant 
submerged  aquatic  vegetation.  Mean  drift  loss  per 
day  represented  11-12%  of  total  epiphytic  bacteria 
and  8-18%  of  epiphyte  glucose-mineralization  ca- 
pacity, hence  the  epiphytic  population  should  be 
well  able  to  sustain  the  observed  downstream 
losses.  In  a  90  m  length  of  a  contrasting  acid, 
granitic,  headstream,  in  which  submerged  vegeta- 
tion was  principally  a  leafy  liverwort,  there  was  no 
downstream  change  in  concentration  of  suspended 
bacteria.  A  substantial  population  of  epiphytic  bac- 
teria was  found  in  the  acid  stream,  sufficient  for 
only  a  1-2%  daily  release  to  produce  a  doubling  in 
concentration  of  suspended  bacteria;  reasons  are 
suggested  for  the  apparent  non-release  of  epi- 
phytes. (Author's  abstract) 
W88- 10698 


SPECTRAL  DISTRIBUTION  AND  ATTENU- 
ATION OF  UNDERWATER  IRRADIANCE  IN 
TASMANIAN  INLAND  WATERS, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  M.  S.  Steane,  and  P.  A.  Tyler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

313-335,  June  1986.  10  fig,  3  tab,  59  ref. 

Descriptors:  'Tasmania,  'Light  penetration,  'Lim- 
nology, 'Turbidity,  'Oligotrophic  lakes,  Photosyn- 
thesis, Phytoplankton,  Seasonal  variation,  Aquatic- 
habitats,  Optical  properties,  Statistical  methods. 
Prediction,  Lakes,  Natural  water,  Photosyntheti- 
cally  available  radiation,  Australia,  Dystrophic 
lakes,  Prediction,  Secchi  disks.  Classification. 


Lakes — Group  2H 

Measurements  were  made  of  the  attenuation  and 
spectral  distribution  of  downwelling  and  upwelling 
photosynthetically-available  radiation  (PAR)  in  all 
the  principal  types  of  natural  waters  found  in  Tas- 
mania. Few  Tasmanian  lakes  are  turbid  but  in  those 
that  are  the  underwater  light  climate  is  almost 
identical  to  that  of  non-turbid,  humic  lakes.  Reflec- 
tance, R,  varied  with  depth  but  not  in  the  asymp- 
totic way  previously  encountered.  A  linear  rela- 
tionship existed  between  the  scattering  coefficient, 
b,  and  nephelometric  turbidity,  but  not  at  the  ap- 
proximate 1:1  ratio  reported  elsewhere.  Most  Tas- 
manian lakes  are  oligotrophic  or  dystrophic  and 
phytoplankton  rarely  influenced  the  underwater 
light  field.  Seasonal  variation  in  optical  character  is 
not  great  in  natural  lakes  and  their  optical  proper- 
ties and  light  fields  can  be  used  typologically. 
Simple  and  multiple  regression  analysis  showed 
that  Secchi  depth  was  a  poor  predictor  of  euphotic 
depth  but  the  optical  properties  and  the  underwat- 
er light  field  of  inaccessible  lakes  could  be  reason- 
ably predicted  from  laboratory  measurements 
made  on  small  water  samples,  using  regressions 
developed  for  a  wide  range  of  lakes  with  compara- 
ble optical  properties.  An  optical  classification  of 
Tasmanian  lakes  made  by  cluster  analysis  agreed 
reasonably  well  with  one  based  on  edaphic,  vege- 
tational  and  chemical  criteria.  (Author's  abstract) 
W88- 10699 


CONTRIBUTION  OF  FUNGAL  BIOMASS  TO 
THE  DIET  OF  A  FRESHWATER  ISOPOD  (LIR- 
CEUS  SP.), 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
S.  Findlay,  J.  L.  Meyer,  and  P.  J.  Smith. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
377-385,  June  1986.  2  fig,  2  tab,  41  ref.  NSF  Grants 
BSR-8306440  and  DEB  8104427. 

Descriptors:  'Isopods,  'Aquatic  fungi,  'Limnolo- 
gy, 'Secondary  productivity,  'Food  chains, 
Aquatic  plants,  Radioactive  tracers.  Lakes,  Isotope 
studies,  Limiting  nutrients,  Organic  carbon,  Bio- 
mass. 

The  direct  contribution  of  fungal  biomass  to  the 
carbon  needs  of  a  freshwater  isopod  (Lirceus  sp.) 
was  measured  using  14C-labelled  fungi  on  leaf 
discs  periodically  throughout  the  growth  of  the 
fungus.  Amount  of  label  incorporated  into  fungal 
biomass,  radioactivity  appearing  in  Lirceus  after 
feeding  on  labelled  fungus  and  the  standing  stock 
of  fungus  were  used  to  calculate  incorporation  of 
fungal  C  by  the  consumer.  Incorporation  rates 
ranged  from  0.06  to  70  ng  fungal  C/mg  wet  wt 
isopod/h.  These  rates  of  incorporation  represent 
from  0.05  to  57%  of  C  respired  by  the  isopod. 
Fungal  C  does  not  meet  the  carbon  needs  of  this 
consumer  and  the  role  of  fungi  as  modifiers  of  the 
leaf  substrate  may  be  more  significant  than  their 
role  as  a  food  source.  (Author's  abstract) 
W88-10700 


ZOOPLANKTON  ABUNDANCE,  COMMUNI- 
TY STRUCTURE  AND  DYNAMICS  IN  RELA- 
TION TO  INORGANIC  TURBIDITY,  AND 
THEIR  IMPLICATIONS  FOR  A  POTENTIAL 
FISHERY  IN  SUBTROPICAL  LAKE  LE  ROUX, 
SOUTH  AFRICA, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst, 
of  Freshwater  Studies. 
R.  C.  Hart. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
351-371,  June  1986.  9  fig,  7  tab,  67  ref. 

Descriptors:  'Reservoir  fisheries,  'Lake  le  Roux, 
'South  Africa,  'Zooplankton,  'Population  dynam- 
ics, 'Turbidity,  'Daphnia,  Limiting  nutrients,  Bio- 
mass, Temperature  effects.  Reproduction,  Aquatic 
habitats,  Seasonal  variation,  Light  quality.  Food 
habits,  Food  chains.  Lakes,  Species  composition, 
Crustaceans,  Predation,  Annual  variation.  Reser- 
voirs. 

The  abundance  and  composition  of  entomostracan 
zooplankton  were  studied  between  1977  and  1984 
in  relation  to  abiotic  and  biotic  conditions  in  Lake 
le  Roux  (LLR).  a  large  silt-laden  reservoir  on  the 
Orange  River  formed  in  1976.  Zooplankton  bio- 
mass varied  seasonally  from  winter  lows  below  50 
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mg/sq  m  dry  wt  at  temperatures  of  9-10  C  to 
summer  peaks  generally  above  1000  mg/sq  m  at 
21-23  C.  It  correlated  strongly  and  positively  with 
prevailing  water  temperature  and  transparency  but 
only  weakly  with  chlorophyll  concentration.  Mean 
annual  zooplankton  biomass,  which  varied  four- 
fold in  7  years,  increased  with  annual  mean  trans- 
parency and  especially  with  summer  heat  content 
which  was  itself  positively  correlated  with  trans- 
parency. Daphnid  species  showed  most  annual  var- 
iation in  abundance.  Large  forms  were  scarce  or 
absent  in  two  years  of  very  low  transparency  and 
low  planktivore  abundance.  The  smaller  D.  longi- 
spina  developed  once  during  clearer  conditions 
when  more  fish  were  present.  Copepod  biomass 
also  varied  inversely  with  turbidity,  but  was  not  as 
severely  reduced  at  high  turbidities.  Smallmouth 
yellowfish  is  the  principal  planktivore  and  candi- 
date fishery  species  in  LLR.  It  feeds  selectively  on 
Lovenula  and  large  daphnids.  Catches  and  growth 
rates  of  yellowfish  varied  directly  with  the  abun- 
dance of  zooplankton,  particularly  large  food 
forms,  and  with  water  transparency.  High  turbidity 
and  associated  food  limitation  seems  to  reduce 
standing  stocks  especially  of  the  daphnid  zooplank- 
ton more  than  the  effects  of  fish  predation.  Spawn- 
ing of  yellowfish  depends  upon  the  release  of 
water  from  an  upstream  reservoir  which  concur- 
rently reduces  transparency  and  thus  zooplankton 
availability  in  LLR.  Transparency  values  above 
30-35  cm  SD  appear  necessary  for  the  develop- 
ment of  sufficient  and  suitable  zooplankton  to  ben- 
efit the  fishery.  (Author's  abstract) 
W88-10701 


ADVECTIVE  EFFECTS  OF  A  RESERVOIR 
FLOOD  ON  ZOOPLANKTON  ABUNDANCE 
AND  DISPERSION, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
J.  M.  Dirnberger,  and  S.  T.  Threlkeld. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
387-396,  June  1986.  5  fig,  3  tab,  35  ref.  NSF  Grant 
DEB8022163. 

Descriptors:  "Reservoirs,  "Flooding,  *Lake 
Texoma,  "Limnology,  "Zooplankton,  "Population 
dynamics,  Biomass,  Spatial  distribution,  Turbidity, 
Model  studies,  Aquatic  habitats,  Mathematical 
studies,  Red  River,  Lakes,  Plumes,  Conductivity, 
Wind,  Okalhoma,  Texas,  Vertical  distribution. 

The  diel  vertical  distribution  and  abundance  of 
zooplankton  in  the  Red  River  arm  of  Lake 
Texoma,  Oklahoma-Texas,  were  examined  be- 
tween 25  January  and  26  June  1982.  During  peri- 
ods of  low  river  inflow,  zooplankton  vertical  pat- 
chiness  was  related  to  wind  stress.  Zooplankton 
did  not  maintain  distinct  vertical  patches  under 
strong  mixing.  In  mid  May  heavy  rainfall  in  the 
reduced  water  retention  time  in  the  reservoir.  The 
Red  River  water  mass  entered  the  lake  as  a  turbid, 
surface  overflow  plume.  During  this  period  of 
flooding  most  zooplankton  populations  declined 
and  the  distributions  of  remaining  individuals  deep- 
ened. Greatest  population  losses  occurred  between 
0  and  7  m,  depths  where  most  zooplankton  had 
been  concentrated  prior  to  the  flood.  A  model  of 
population  dynamics  based  on  depth  specific  rates 
of  water  exchange  between  the  lake  and  the  Red 
River,  estimated  from  conductivity  changes 
through  time,  accounted  for  the  general  pattern  of 
change  in  zooplankton  abundance  and  vertical  dis- 
persion. (Author's  abstract) 
W88- 10702 


ROLE  OF  FISH  IN  THE  REGULATION  OF 
NUTRIENT  CYCLING  IN  LAKE  BALATON, 
HUNGARY, 

Balatoni     Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai,  and  V.  Istvanovics. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

417-424,  June  1986.  7  fig,  18  ref. 

Descriptors:  "Lake  Balaton,  "Eutrophic  lakes, 
"Fish,  "Limnology,  "Hungary.  Phytoplankton, 
Eutrophication,  Primary  productivity.  Water  qual- 
ity control.  Lakes,  Hungary,  Enclosure  studies, 
Bream,  Cycling  nutrients. 

In  1984  an  enclosure  experiment  was  carried  out  in 
order    to    elucidate    the    importance    of   nutrient 


supply  from  fish  to  phytoplankton  during  the  criti- 
cal summer  period  in  eutrophic  Lake  Balaton.  One 
enclosure  was  stocked  with  fish  and  the  other  left 
empty.  Two  peaks  were  recorded  in  primary  pro- 
duction reaching  maximum  values  in  the  fish  en- 
closure. In  the  enclosure  with  fish,  inorganic  nitro- 
gen concentrations  increased  gradually  until  the 
end  of  the  experiment,  with  ammonia  making  up 
the  largest  component.  Lower  dissolved  phospho- 
rus concentrations  in  the  fish  enclosure,  with  its 
higher  primary  production  rate,  may  indicate  an 
intense  cycling  of  this  nutrient.  The  biological  and 
chemical  changes  occurring  in  the  enclosure  sug- 
gest that  bream  removal  can  be  an  effective  tool  in 
water  quality  control  for  Lake  Balaton.  (Author's 
abstract) 
W88-10703 


MOVEMENTS  OF  SELF-MARKED  CADDISF- 
LY  LARVAE,  CHYRANDA  CENTRALIS  (TRI- 
CHOPTERA:  LIMNEPHILIDAE),  IN  A  SIER- 
RAN  SPRING  STREAM,  CALIFORNIA,  U.S.A., 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resources  Management. 
N.  A.  Erman. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  4,  p 
455-464,  August  1986.  2  fig,  2  tab,  21  ref.  Universi- 
ty of  California  Water  Resources  Center  Project 
UCAL-WRC-W-645. 

Descriptors:  "Spring  streams,  "Larvae,  "Migra- 
tion, "Caddisflies,  "Aquatic  habitats,  "Reproduc- 
tion, Spatial  distribution,  Seasonal  variation,  Cy- 
cling nutrients,  Temperature  effects,  Limiting  nu- 
trients, Streams,  California. 

The  tendency  of  larvae  of  Chyranda  to  mark  them- 
selves by  adding  colored  plastic  segments  to  their 
cases  was  used  to  study  instream  movements  of  the 
species.  Plastic  strips  of  different  colors  were 
placed  at  measured  distances  down  a  small  spring 
stream  and  larvae  cut  pieces  and  incorporated 
them  in  their  cases.  Over  50%  of  the  population 
moved  upstream  into  cooler  water  prior  to  pupa- 
tion in  an  exceptionally  dry  year.  The  greatest 
distance  moved  upstream  by  a  single  larva  was 
56.9  m.  In  a  wet  year,  when  daytime  stream  tem- 
peratures were  cooler,  11-28%  of  the  marked  pop- 
ulation moved  upstream.  Downstream  movement 
occurred  in  both  years  late  in  the  fifth  instar. 
Larvae  selected  yellow  in  preference  to  other 
colors  in  laboratory  tests  and  they  preferred  heavy, 
textured  plastic  to  light,  smooth  plastic  as  they 
neared  pupation.  Upstream  movements,  found  also 
in  Desmona  bethula  in  the  same  spring  stream,  may 
be  an  adaptation  for  avoiding  pupation  in  areas  of 
high  temperature,  low  oxygen  concentration,  or 
intermittent  flow.  (Author's  abstract) 
W  8  8- 10704 


ZOOPLANKTON  ASSOCIATIONS  IN  SOME 
ETHIOPIAN  CRATER  LAKES, 

Queen  Mary  Coll.,  London  (England).  School  of 

Biological  Sciences. 

J.  Green. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  4,  p 

495-499,  August  1986.  1  fig,  3  tab,  29  ref. 

Descriptors:  "Oxygen  depletion,  "Crater  lakes, 
"Zooplankton,  "Limnology,  "Alkalinity,  Aquatic 
habitats,  Crustaceans,  Diurnal  cycles,  Water  chem- 
istry, Lakes,  Ethiopia. 

The  zooplankton  associations  in  five  crater  lakes  in 
Ethiopia  were  examined  in  April  1984.  The  two 
least  alkaline  lakes  had  the  most  diverse  zooplank- 
ton. The  large  diaptomid  copepod  Lovenula  afri- 
cana  was  present  in  the  lakes  with  alkalinities  be- 
tween 10  and  63  milli-equiv/L,  but  was  absent 
from  Lake  Chitu  (239  milli-equiv/L).  The  contri- 
bution of  the  zooplankton  to  the  nocturnal  deoxy- 
genation  of  Lake  Aranguadi  is  negligible.  (Au- 
thor's abstract) 
W88-10705 


DISTRIBUTION  OF  BREEDING  DIPPERS 
(CINCLUS  (L.);  AVES)  IN  RELATION  TO 
STREAM  ACIDITY  IN  UPLAND  WALES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 


For  primary  bibliographic  entry  see  Field  5C. 

W88- 10706 


FLORA,  FAUNA  AND  WATER  CHEMISTRY 
OF  TAGIMAUCIA  CRATER,  A  TROPICAL 
HIGHLAND  LAKE  AND  SWAMP  IN  FIJI, 

Australian  National  Univ.,  Canberra.  Dept.  of  Ge- 
ography. 

W.  Southern,  J.  Ash,  J.  Brodie,  and  P.  Ryan. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  4,  p 
509-520,  August  1986.  4  fig,  2  tab,  29  ref. 

Descriptors:  "Fiji,  "Tropic  zone,  "Tagimaucia 
Crater,  "Water  chemistry,  "Limnology,  "Aquatic 
habitats,  Acidic  water,  Phytoplankton,  Aquatic 
plants,  Algae,  Chlorophyll  a,  Primary  productivi- 
ty, Toads,  Water  birds,  Nitrogen  Phosphorus, 
Lakes,  Aquatic  animals,  Cycling  nutrients. 

Tagimaucia  crater  lake  and  swamp  are  located  at 
an  altitude  of  820m  in  Taveuni,  Fiji.  Rainfall  ex- 
ceeds evaporation  in  all  seasons  and  residence  time 
for  water  in  the  shallow  lake  (2.5-5.5  m  deep)  is 
only  4  days.  Dissolved  ion  concentrations  are  low, 
and  the  water  is  slightly  acidic.  Median  total  phos- 
phorus and  total  nitrogen  are  moderately  high  and 
probably  represent  dissolved  and  suspended  organ- 
ic matter.  Median  chlorophyll  a  concentrations 
were  low  and  indicate  low  phytoplankton  produc- 
tivity. The  swamp  vegetation  is  dominated  by  Le- 
pironia  articulata  (Retz.)  Domin  and  algae  which 
form  floating  sedge  peat  islands,  and  Pandanus 
taveuniensis  St  John  and  other  small  trees  where 
alluvium  and  colluvium  are  infilling  the  margins  of 
the  crater.  The  surrounding  slopes  are  forested. 
The  fauna  of  the  lake  and  swamp  are  low  in  both 
diversity  and  abundance.  The  only  aquatic  verte- 
brates observed  were  Anguilla  eels  and  cane  toads, 
Bufo  marinus  L.,  and  the  only  bird  was  the  swamp 
harrier,  Circus  approximans  approximans  Peale.  A 
variety  of  aquatic  insects  were  observed  but  crus- 
taceans and  other  invertebrate  taxa  were  scarcely 
recorded.  Although  the  swamp  and  lake  are  other- 
wise undisturbed,  several  recently  introduced 
plants  and  animals  have  been  recorded.  (Author's 
abstract) 
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VARIATIONS  IN  CARBON  FRACTIONS 
WITHIN  A  DIMICTIC  AND  A  MEROMICTIC 
BASIN  OF  THE  JUNIUS  PONDS,  NEW  YORK, 

State  Univ.   of  New  York  at  Buffalo.   Dept.  of 

Biological  Sciences. 

M.  P.  Pendl,  and  K.  M.  Stewart. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  4,  p 

539-555,  August  1986.  10  fig,  62  ref. 

Descriptors:  "Junius  Ponds,  "Organic  carbon, 
"Limnology,  "Aquatic  habitats,  "Cycling  nutri- 
ents, Lakes,  New  York,  Seasonal  variation,  Water 
temperature,  Monimolimnion,  Dimictic  lakes,  Mer- 
omictic  lakes,  Carbon  cycle,  Ice  cover. 

The  Junius  Ponds,  a  unique  series  of  proximate 
glacial  kettle  basins  located  between  the  cities  of 
Rochester  and  Syracuse,  New  York,  contain  basins 
of  dimictic  and  meromictic  nature.  This  study  fo- 
cused upon  differences  in  partitioning  of  total  inor- 
ganic carbon  (TIC),  particulate  organic  carbon 
(POC),  and  dissolved  organic  carbon  (DOC) 
within  the  dimictic  Junius  Pond  7  (JP7)  and  the 
meromictic  Junius  Pond  5  (JP5).  For  TIC,  vari- 
ations with  depth  were  much  greater  in  JP5  than  in 
JP7.  However,  seasonal  variations  were  greater  in 
JP7  than  in  JP5.  These  variations  are  attributed  to 
differences  in  the  mictic  nature  of  the  basins.  Con- 
centrations of  POC  were  substantially  less  in  the 
relatively  clear  mixolimnion  of  JP5  than  in  the 
epilimnion  of  JP7.  Distinct  POC  layers  formed  at 
the  oxic-anoxic  boundary  in  both  basins  during  late 
summer.  The  lower  monolimnion  of  JP5  is  be- 
lieved to  have  the  warmest  water  occurring  under 
ice  of  any  natural  body  of  water  in  the  continental 
United  States  east  of  the  Mississippi  River.  The 
monimolimnetic  region  of  JP5  has  unusually  low 
DOOPOC  ratios  of  <  or  =  1:1.  (Author's  ab- 
stract) 
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WATER  CYCLE— Field  2 


SPECTRAL  ABSORPTION  AND  SCATTERING 
PROPERTIES  OF  DISSOLVED  AND  PARTIC- 
ULATE COMPONENTS  IN  RELATION  TO 
THE  UNDERWATER  LIGHT  FIELD  OF  SOME 
TROPICAL  AUSTRALIAN  FRESHWATERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 

J.  T.  O.  Kirk,  and  P.  A.  Tyler. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
573-583,  October  1986.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Dissolved  organic  mater,  'Light  at- 
tenuation, 'Australia,  'Alligator  Rivers,  'Light 
quality,  'Particulate  matter,  Turbidity,  Optical 
properties,  Humic  acids,  Aquatic  habitats,  Scatter- 
ing, Absorption,  Billabongs,  Photosynthetically 
available  radiation,  Lakes. 

The  inherent  optical  properties  (scattering  coeffi- 
cients and  absorption  coefficients  across  the  photo- 
synthetic  waveband)  are  presented  from  diverse 
tropical  water  bodies  (billabongs)  in  the  Alligator 
Rivers  Region  of  northern  Australia.  The  data  are 
used  to  interpret  observed  characteristics  of  the 
underwater  light  field  as  exemplified  by  the  spec- 
tral distribution,  and  overall  rate  of  attenuation,  of 
photosynthetically  available  radiation  (PAR).  At- 
tenuation of  PAR,  especially  in  the  blue  waveband, 
is  caused  primarily  by  intense  light  absorption  by 
the  yellow-brown  humic  pigments,  both  soluble 
and  particulate,  in  the  water.  It  was  estimated  that 
in  six  moderately  turbid  billabongs,  light  scattering 
increased  attenuation  by  an  average  of  58%  above 
that  attributable  to  absorption  alone,  whereas  in  a 
highly  turbid  billabong  the  increase  was  111%.  A 
distinguishing  feature  of  the  optical  character  of 
these  billabongs,  compared  with  previously  studied 
water  bodies  in  southern  Australia,  is  the  great 
contribution  to  light  absorption  made  by  the  par- 
ticulate humic  material.  (Author's  abstract) 
W88-10709 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
B.  W.  Webb,  and  D.  E.  Walling. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
585-608,  October  1986.  1 1  fig,  4  tab,  36  ref. 

Descriptors:  'Reservoir  releases,  *Exe  Basin, 
'Spatial  distribution,  'Water  temperature,  'Aquat- 
ic habitats,  Seasonal  variation,  Catchment  areas, 
England,  Statistical  methods,  Mathematical  stud- 
ies, Trout,  Growth,  Fish,  Rivers,  Temperature  ef- 
fects, Fish  establishment,  Shading. 

The  results  of  5  years  of  continuous  monitoring  of 
river  water  temperatures  at  seventeen  stations 
within  the  Exe  basin,  Devon,  England,  are  present- 
ed and  discussed.  Systematic  spatial  variation  in 
mean  annual  water  temperature  was  evident  and 
was  strongly  related  to  the  topographic  variable  of 
elevation.  Deviations  from  this  relationship  reflect 
local  influences  of  vegetation  shading,  runoff 
source  and  channel  character.  Considerable  spatial 
variation  in  temperature  extremes  was  also  appar- 
ent, and  the  Exe  basin  differs  from  several  other 
British  river  systems  in  exhibiting  highest  peak 
temperatures  at  downstream  sites  on  the  main- 
stream. Discharge  from  Wimbleball  Reservoir  ex- 
erted a  significant  influence  on  annual  maxima  and 
minima.  A  clear  seasonal  cycle  characterized  all 
stations  and  was  objectively  defined  by  second- 
order  harmonic  functions  which  varied  in  ampli- 
tude and  phase  across  the  study  area.  Marked 
spatial  variability  in  the  magnitude  and  timing  of 
diurnal  temperature  fluctuations,  in  temperature 
duration  curves  and  in  accumulated  temperatures 
was  also  recorded.  The  implications  of  the  spatial 
variation  in  thermal  regime  for  the  growth  of 
brown  trout  was  also  investigated.  (Author's  ab- 
stract) 
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EFFECTS  OF  TEMPERATURE  AND  PHOTO- 
PERIOD  ON  LIFE  HISTORY  PARAMETERS 
OF  DAPHNIA  MAGNA  (CRUSTACEA:  CLADO- 
CERA), 

Helsinki  Univ.  (Finland).  Dept.  of  Genetics. 


H.  Korpelainen. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

615-620,  October  1986.  4  tab,  29  ref. 

Descriptors:  'Life  history,  'Temperature  effects, 
'Photoperiodism,  'Daphnia,  'Population  dynam- 
ics, Aquatic  animals,  Reproduction,  Seasonal  vari- 
ation. Survival. 

The  life  history  responses  of  two  common  and 
three  rare  Daphnia  magna  clones  to  constant  con- 
ditions of  temperature  and  photoperiod  were  in- 
vestigated, and  intraspecific  variation  in  the  genes 
controlling  growth,  survivorship  and  on  all  repro- 
ductive parameters  measured  (generation  time,  in- 
trinsic rate  of  increase  and  male  production),  while 
photoperiod  influenced  significantly  only  survivor- 
ship and  male  production.  The  maximum  propor- 
tion of  male  offspring  was  produced  at  a  low 
temperature  and  at  a  mid-range  photoperiod.  The 
likely  mechanism  whereby  clones  with  different 
life  histories  are  maintained  in  the  population  is 
discussed.  (Author's  abstract) 
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SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  FUNCTION- 
AL ORGANIZATION, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy- 

S.  E.  Bunn. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
621-632,  October  1986.  1  fig,  8  tab,  34  ref. 

Descriptors:  'River  continuum  concept,  'Ecologi- 
cal models,  'Macroinvertebrates,  'Ecosystems, 
'Food  habits,  Spatial  variation,  Temporal  varia- 
tion, Jarrah  Forest,  Forests,  Australia,  Model  stud- 
ies, Aquatic  insects,  Organic  matter,  Riffles,  Preda- 
tion,  Species  diversity,  Particlate  matter,  Streams. 

Spatial  and  temporal  changes  in  functional  organi- 
zation of  the  invertebrate  community  in  streams  of 
the  northern  jarrah  forest,  Western  Australia,  were 
examined  in  relation  to  the  predictions  of  the  river 
continuum  concept  of  Vannote  and  others.  The 
composition  of  the  fauna  was  largely  as  predicted 
for  forested  headwater  streams  with  detritivores, 
principally  collectors,  dominating  the  fauna.  Al- 
though shredders  are  generally  considered  to  be 
codominant  in  such  streams,  they  were  not  abun- 
dant in  the  riffle  areas  sampled  in  this  study.  Some 
of  the  observed  temporal  changes  in  the  composi- 
tion of  functional  feeding  groups  agreed  with  those 
predicted  by  the  generalized  model.  The  abun- 
dance and  richness  of  collectors  were  higher 
during  the  summer  than  winter,  whereas  the  con- 
verse was  true  for  filterers.  This  corresponded  to 
the  presumed  availability  of  deposit  and  suspended 
fine-particulate  organic  matter  during  summer  and 
winter,  respectively.  Scrapers  and  predators 
showed  no  consistent  temporal  pattern  among 
sites.  However,  the  density  of  predators  was 
highly  correlated  with  the  density  of  other  inverte- 
brates, particularly  collectors.  Temporal  changes 
in  the  abundance  and  richness  of  shredders  were 
not  synchronized  with  the  marked  summer  input  of 
coarse-particulate  organic  matter.  The  possible  rea- 
sons for  this,  and  the  role  of  shredders  in  Austra- 
lian stream  ecosystems,  are  discussed.  (Author's 
abstract) 
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SUSPENDED  BACTERIA  IN  CALCAREOUS 
AND  ACID  HEADSTREAMS:  ABUNDANCE, 
HETEROTROPHIC  ACTIVITY  AND  DOWN- 
STREAM CHANGE, 

Hull    Univ.   (England).    Dept.   of  Plant    Biology 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
633-651,  October  1986.  10  fig,  6  tab,  38  ref. 

Descriptors:  'Acid  rain  effects,  'Aquatic  bacteria, 
'Hydrogen  ion  concentration,  'Headwaters, 
'Streams,  Assimilative  capacity,  Oligotrophic 
streams,  Eutrophic  streams,  Calcareous  streams. 
Acid  stream,  Comparison  studies,  Glucose  assimi- 
lation, Isotopic  tracers,  Tritium,  Turnover  rate, 
England,  Mineralization,  Trophic  level,  Heterotro- 
phic bacteria. 


Lakes — Group  2H 

Concentration  of  total  suspended  bacteria  and  he- 
terotrophic activity  (as  turnover  rate  and  turnover 
rate/bacterium  for  glucose  assimilation  by  a  tritiat- 
ed-glucose  addition  approach)  were  determined  at 
distance  intervals  along  four  high-trophic-level  cal- 
careous headwater  streams  in  the  Yorkshire  Wolds 
(England)  and  along  four  low-trophic-level  acidic 
headwater  streams  in  the  Galloway  Hills.  Mean 
concentration  of  suspended  bacteria  was  marginal- 
ly greater  in  the  calcareous  streams,  whereas  turn- 
over rate  and  turnover  rate/bacterium  were  sub- 
stantially greater.  Further  determinations  of  heter- 
otrophic activity  (as  turnover  rate,  turnover  rate/ 
bacterium,  the  glucose  mineralization  capacity  at 
saturation  glucose  concentration  (=  Vmax),  and 
Vmax/bacterium  for  glucose  mineralization  by  a 
kinetic  approach)  supported  the  conclusion  that 
heterotrophic  activity  was  greater  in  the  calcare- 
ous streams.  Mean  cell  volume  of  suspended  bacte- 
ria, measured  by  electron  microscopy,  was  greater 
in  the  calcareous  streams.  In  the  calcareous 
streams  the  concentration  of  total  bacteria  and 
turnover  rate  usually  increased  substantially,  in  a 
straight-line  relationship,  with  distance  down- 
stream from  the  source.  In  the  acid  streams  such 
downstream  increase  was  less  usual,  the  rate  of 
increase  per  unit  length  of  stream  was  less,  curvi- 
linear relationships  were  more  frequent  and  on 
some  occasions  downstream  decrease  was  ob- 
served. The  calcareous  and  acid  streams  thus 
formed  two  distinct  groups  on  the  basis  of  hetero- 
trophic activity,  cell  volume,  and  rate  of  increase 
in  suspended  bacteria.  This  division  was  not  neces- 
sarily caused  solely  by  difference  in  pH,  but  might 
be  due  to  the  combined  effects  of  the  many  envi- 
ronmental variables  that  change  in  parallel  with 
pH.  (Author's  abstract) 
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GEOCHEMICAL  ASPECTS  OF  AQUEOUS 
IRON,  PHOSPHORUS  AND  DISSOLVED  OR- 
GANIC CARBON  IN  THE  HUMIC  LAKE  TJEU- 
KEMEER,  THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

H.  De  Haan,  and  T.  De  Boer. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

661-672,  October  1986.  4  fig,  6  tab,  42  ref. 

Descriptors:  'The  Netherlands,  'Geochemistry, 
'Phosphorus,  'Iron,  'Lake  Tjeukemeer,  'Limnol- 
ogy, 'Organic  carbon,  Aquatic  habitats,  Humic 
acids,  Cycling  nutrients,  Water  chemistry,  Particu- 
late matter,  Seasonal  variation,  Lakes,  Colloids, 
Phosphorus,  Carbon,  Iron,  Chelation,  Fulvic  acids. 

The  main  source  of  P,  Fe  and  DOC  in  the  humic 
Lake  Tjeukemeer  is  superfluous  water  pumped 
from  surrounding  peaty  polders.  Most  particulate 
P  is  intracellular  but  almost  all  particulate  Fe  is 
abiotic.  The  size  and  molecular  weight  of  the  P,  Fe 
and  DOC  (mainly  fulvic  acids  (FA))  were  deter- 
mined by  ultrafiltration  and  Sephadex  G-100  gel 
filtration.  Throughout  the  year  most  dissolved  P 
and  Fe  was  in  colloids  >  35  nm  with  apparent 
molecular  weight  between  30,000  and  150,000.  The 
bulk  of  FA  occurred  in  particles  <  35  nm.  Calcu- 
lating the  atomic  ratios  of  P,  Fe  and  organic  C  in 
the  different  size  classes  revealed  that  Fe-FA  che- 
lates are  a  minor  species  of  the  Fe  pool.  Less  than 
10%  of  the  fulvic  acids  occurred  as  Fe-FA  che- 
lates. Based  on  their  apparent  size  and  molecular 
weight,  the  Fe-FA  chelates  are  colloidal  aggre- 
gates; about  50%  of  the  dissolved  P  had  the  same 
size  as  the  Fe-FA  aggregates.  These  aggregates 
were  only  noticeable  in  winter  when  humus-rich 
polder  water  was  flushed  through  the  lake.  During 
the  rest  of  the  year  the  dissolved  Fe  and  P  consist- 
ed mainly  of  acid-labile  inorganic  colloids  which 
might  have  been  organically  coated.  (Author's  ab- 
stract) 
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RESOURCE-MEDIATED  DEMOGRAPHIC 

VARIATION  DURING  THE  MIDSUMMER 
SUCCESSION  OF  A  CLADOCERAN  COMMU- 
NITY, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 

S  T.  Threlkeld. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

673-683,  October  1986.  6  fig,  2  tab,  30  ref.  NSF 
Grant  DEB  8022163. 

Descriptors:  'Limnology.  'Seasonal  variation, 
•Population  dynamics,  "Fecundity,  *Waterfleas, 
Lakes,  Lake  Texoma,  Oklahoma,  Life  table  analy- 
sis. Body  size.  Errors,  Bioindicators,  Zooplankton, 
Aquatic  populations,  Growth  rates. 

The  midsummer  succession  of  cladoceran  zoo- 
plankton  in  Lake  Texoma,  a  reservoir  in  southern 
Oklahoma,  was  examined  by  demographic  charac- 
terization of  lake  populations  and  a  parallel  set  of 
life  table  experiments  in  which  the  dominant  clado- 
ceran species  were  raised  on  naturally  occurring 
lake  phytoplankton  at  lake  temperatures.  Diaphan- 
osoma  leuchtenbergianum  occurred  throughout 
the  study  period  (mid-June  to  mid-August  1981), 
but  Daphnia  parvula,  D.  galeata  mendotae,  and 
Ceriodaphnia  lacustris  were  detected  rarely  after 
15  July.  Analyses  of  size  structure  and  size-specific 
fecundity  of  the  cladoceran  populations  showed 
that  (1)  size  structure  shifted  to  smaller  individuals 
in  mid-July,  (2)  size-specific  fecundity  was  relative- 
ly constant  in  the  smaller  size  classes  and  was 
constant  or  declined  in  larger  females  of  each 
species,  and  (3)  size  at  maturation  did  not  vary 
significantly  during  the  study  of  any  population. 
Individual  growth  rates  of  the  two  Daphnia  spe- 
cies and  Ceriodaphnia  in  the  life  table  experiments 
were  significantly  lower  in  mid-July  when  popula- 
tions were  declining  and  when  size  structure  of 
each  population  was  dominated  more  by  smaller 
individuals.  The  reduction  in  individual  growth 
rates  was  short-lived  in  the  life  table  experiments; 
growth  rates  returned  to  pre-decline  levels  by  the 
end  of  July.  Two  effects  of  temporary  reductions 
in  individual  growth  rates  when  size-specific  fe- 
cundity and  size  at  maturation  are  constant  are  (1) 
that  size  structure  is  temporarily  shifted  to  smaller 
individuals,  and  (2)  the  potential  rate  of  population 
growth  is  reduced  because  of  delays  in  reproduc- 
tion. Because  data  on  size  structure  and  size-specif- 
ic fecundity  commonly  are  used  to  evaluate  the 
relative  side  effects  of  predators  and  resource 
changes  on  populations,  it  is  noteworthy  that  erro- 
neous conclusions  about  the  mechanism  of  popula- 
tion decline  may  be  reached  when  individual 
growth  rates  vary.  (Author's  abstract) 
W88-10715 


bibie  in  the  margins.  C.  bibie  had  a  clear  preference 
for  running  water.  Peak  catches  in  a  representative 
river-lake  could  be  interpreted  as  the  arrival  of  fish 
for  breeding  or  their  migration  through  the  lake 
for  reproduction  elsewhere.  The  capture  of  fry  or 
juveniles  of  many  species  in  fringing  or  marginal 
vegetation  indicates  that  the  'permanent'  floodplain 
of  the  Sudd  provides  suitable  spawning  and  rearing 
grounds.  Access  to  the  extensive  Typha  zone  was 
limited,  but  from  available  evidence  it  was  inferred 
that  air-breathing  fishes,  notably  Heterotis  and 
Gymnarchus,  may  penetrate  the  swamps  to  reach 
areas  remote  from  perennial  transmission  channels. 
(Author's  abstract) 
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PRODUCTION  OF  THE  CHIRONOMID  PRO- 
CLADIUS  BELLUS  IN  AN  ANNUAL  DRAW- 
DOWN RESERVOIR, 

Department  of  Fisheries  and  Oceans,  Charlotte- 
town  (Prince  Edward  Island).  Fisheries  Research 
Branch. 

T.  W.  Sephton,  and  C.  G.  Paterson. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 
721-733,    December    1986.    4   fig,    4   tab,    62    ref. 
NSERC  Grant  A-3478. 

Descriptors:  *Reservoirs,  *Lakes,  *Midges,  ♦Sea- 
sonal variation,  *Drawdown,  "Reservoir  oper- 
ation, Secondary  productivity,  Laurel  Creek  Res- 
ervoir, Ontario,  Water  level  fluctuations,  Eutro- 
phic  lakes,  Adaptation,  Survival,  Biomass,  Shallow 
water,  Aquatic  habitats,  Reproduction. 

In  Laurel  Creek  Reservoir,  Ontario,  a  small,  eutro- 
phic  annual  drawdown  reservoir,  some  individuals 
of  the  chironomid  Procladius  bellus,  survive  the 
winter  drawdown.  With  refilling  of  the  reservoir 
in  the  spring,  colonization  by  P.  bellus  is  continu- 
ous and  there  were  three  generations  a  year.  Pro- 
duction estimated  by  the  size-frequency  method 
was  117.12  kg  (175  mg/sq  m)  in  1980  and  70.14  kg 
(105  mg/sq  m)  in  1981.  Annual  secondary 
productiomaverage  biomass  ratio  was  about  13  in 
both  years.  Substantial  station-to-station  variations 
in  production  occurred  and  overall  production  was 
lower  than  in  shallow  habitats.  (Author's  abstract) 
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FISH  COMMUNITIES  IN  THE  PERENNIAL 
WETLAND  OF  THE  SUDD,  SOUTHERN 
SUDAN, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 

P.  Hickley,  and  R.  G.  Bailey. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
695-709,  October  1986.  4  fig,  4  tab,  16  ref. 

Descriptors:  *Sudan,  *Fish  communities,  *Sudd, 
♦Wetlands,  *  Species  diversity,  'Aquatic  habitats, 
Fish  populations,  Reproduction,  Water  hyacinth, 
Macrophytes,  Sudan,  Tropical  regions,  Compari- 
son studies,  Fish  migration,  Spawning,  Air-breath- 
ing fish,  Papyrus,  Cattails,  Sedges,  Carp,  Catfish, 
Channels,  Marshes,  Lakes,  Flood  plains,  Biomass. 

Cyperus  papyrus  and  Typha  domingensis  swamps 
were  recognized  as  the  major  ecological  zones  in 
the  perennial  wetland  of  the  Sudd.  Fish  sampling, 
chiefly  by  gill-netting  and  electric  fishing,  was 
concentrated  in  the  open  waters  of  channels  and 
lakes  together  with  submerged,  fringing,  and  mar- 
ginal vegetation  in  the  accessible  papyrus  zone. 
Sixty-two  species  were  recorded,  including  15  cat- 
fishes,  13  characoids,  7  cyprinids,  7  mormyrids, 
and  7  cichlids.  The  highest  diversity  and  abun- 
dance of  fishes  was  obtained  in  the  shallow  Sudd 
lakes,  which  revealed  considerable  uniformity  in 
population  structures.  The  most  numerous  species 
in  gill  nets  were  Alestes  dentcx,  Synodontis  fronto- 
sus.  and  S.  Schall.  whereas  Heterotis  niloticus, 
Mormyrus  cashive.  and  Distichodus  rostratus  as- 
sumed importance  in  terms  of  biomass.  Micralestes 
acutidens  and  cichlids  were  abundant  among  the 
small  fishes  inhabiting  fringes  of  Eichhornia  cras- 
sipes.  and  air-breathing  species  occurred  beneath 
the  vegetation  mat.  Flowing-water  habitats  exhibit- 
ed a  similar  but  restricted  fauna.  Catches  were 
dominated  by  Synodontis  frontOSUS  in  open  water 
and    by    Micralestes    acutidens    and    Chelaethiops 


NUTRIENT  LIMITATION  OF  MYRIOPHYL- 
LUM  SPICATUM  GROWTH  IN  SITU, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

M.  R.  Anderson,  and  J.  Kalff. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 
735-743,  December  1986.  2  fig,  5  tab,  39  ref. 

Descriptors:  "Primary  productivity,  "Limiting  nu- 
trients, "Wetlands,  "Lakes,  "Aquatic  plants,  "Myr- 
iophyllum,  Macrophytes,  Lake  Memphremagog, 
Quebec,  Eutrophication,  Nitrogen,  Phosphorus, 
Potassium,  Plant  physiology,  Water  depth,  Plant 
growth. 

The  hypothesis  that  the  submersed  macrophyte 
biomass  in  natural  weedbeds  is  nutrient-limited  was 
tested  in  situ  by  an  enrichment  experiment  con- 
ducted in  Quinn  Bay,  Lake  Memphremagog 
(Quebec,  Canada).  The  response  of  Myriophyllum 
spicatum  was  significant  and  positive  for  N-enrich- 
ment,  resulting  in  a  30-40%  increase  in  biomass 
over  controls.  There  was  no  response  to  P  or  K 
enrichment.  Plant  length  and  number  of  shoots/ 
replicate  also  were  significantly  increased  by  N 
additions,  but  again  showed  no  response  to  P  and 
K.  Water  depth  differences  also  affected  the  plant 
responses  in  some  cases.  The  macrophyte  response 
to  fertilization  was  similar  to  that  recorded  for 
emergent  macrophytes  and  terrestrial  crops,  but 
much  smaller  than  for  phytoplankton.  (Author's 
abstract) 
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GRADIENTS  IN  THE  DISTRIBUTION  OF  RI- 
VERINE BENTHOS, 

Construction  Engineering  Research  Lab.  (Army), 

Champaign,  IL. 

D.  J.  Schaeffer,  and  J.  A.  Perry. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 

745-757,    December    1986.    1    fig,   4   tab,    27    ref, 


append.  University  of  Minnesota  Agricultural  Ex- 
periment Station  Project  MN-42-45  of  the  Mcln- 
tire-Stennis  Cooperative  Forestry  Research  Pro- 
gram. 

Descriptors:  "Spatial  distribution,  "Benthos, 
"Rivers,  "Statistical  methods,  "Trend  analysis, 
"Longitudinal  variation,  Comparison  studies, 
Mountain  streams,  Tomichi  Creek,  Colorado,  Sta- 
tistical analysis.  Cluster  analysis,  Skewness,  Simi- 
larity index,  Hypothesis  testing,  Benthic  fauna. 

Numerous  hypotheses  regarding  the  controls  on 
species  distribution  in  streams  depend  on  longitudi- 
nal analyses  of  collections  of  stream  organisms. 
Techniques  for  the  detection  of  trends  and  for  the 
detection  of  station  groupings  among  biological 
collections  have  been  widely  reported,  but  rarely 
compared  with  each  other.  An  analysis  was  con- 
ducted of  10  or  11  samples  from  each  of  13  stations 
along  an  abiotic  gradient  in  Tomichi  Creek,  a  high- 
altitude  stream  in  Colorado,  and  several  techniques 
were  compared.  An  analysis  of  longitudinal  distri- 
bution must  first  assess  the  existence  of  a  gradient 
biotic  composition.  Random  skewers  on  species 
proportions  were  the  most  sensitive  in  demonstrat- 
ing such  a  gradient.  Cochran's  Q  and  Hendrick- 
son's  M  statistics  were  most  useful  in  further  de- 
scribing the  trend  due  to  their  additive  properties; 
i.e.,  the  importance  of  one  or  more  stations  ir 
dictating  the  trend  may  be  determined.  Clustei 
analysis,  as  well  as  percent  faunal  similarity,  was 
most  efficient  isolating  station  groupings.  Tech- 
niques such  as  faunal  replacement  and  species  loss 
calculations  generally  are  more  useful  in  testing 
hypotheses  about  controls  on  species  distributions 
and  should  be  employed  where  potential  causa 
factors  may  be  isolated.  (Author's  abstract) 
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BENTHOS  OF  A  NATURAL  WEST  AFRICAI" 
LAKE,  WITH  EMPHASIS  ON  THE  DIEL  Ml 
GRATIONS  AND  LUNAR  AND  SEASONAI 
PERIODICITIES  OF  THE  CHAOBORUS  POP 
ULATIONS  (DIPTERA,  CHAOBORIDAE), 
Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
L.  Hare,  and  J.  C.  H.  Carter. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  j 
759-780,   December    1986.    13   fig,   2   tab,   73   rel 

Descriptors:  "Chaoborus,  "Migration,  "Benthos 
"Diurnal  cycles,  "Population  dynamics,  "Aquatii 
habitats,  "Biomass,  Seasonal  variation,  Reproduc 
tion,  Aquatic  animals,  Lake  sediments,  Light  qual 
ity,  Species  composition,  Limnology,  Statistics 
methods,  Lakes,  Nigeria,  Lunar  periodicity. 

Three  Chaoborus  species  dominated  in  abundanc 
and  biomass  the  mid-lake  benthic  fauna  of  a  smal 
natural  Nigerian  lake.  Each  population  showe 
distinct  seasonal  variations,  C.  anomalus  bein 
most  abundant  during  the  early  rainy  season,  whil 
C.  ceratopogones  and  C.  edulis  were  most  abur 
dant  during  the  dry  season.  A  fourth  species,  C 
fuscinervis  (not  reported  previously  from  Wei 
Africa),  was  collected  only  in  the  adult  stage.  Als 
abundant  at  mid-lake  were  the  Chironomidai 
Chironomus  seydeli,  Procladius  brevipetiolatt 
and  Tenypus  brevipalpis,  all  of  which  showed 
seasonal  pattern  most  resembling  that  of  C.  anomi 
lus.  Second,  third  and  fourth  instar  larvae  an 
pupae  of  the  Chaoborus  species  underwent  a  dii 
vertical  migration  between  the  lake  sediments  (d 
urnal)  and  the  water  column  (nocturnal)  whic 
was  strongly  related  to  prevailing  light  condition 
Lunar  periodicities  of  Chaoborus  emergence  dete 
mined  from  emergence  trap  collections  are  d> 
scribed  for  the  first  time.  Corresponding  lum 
periodicities  of  larval  abundance  were  observed 
two  of  the  species.  The  statistical  techniques  en 
ployed  in  describing  the  lunar  periodicities  perm 
the  estimation  of  generation  times.  C.  anomalus 
believed  to  be  parthenogenetic  in  the  study  lal 
(no  males  collected),  while  the  other  Chaobon 
species  are  bisexual  (1:1  sex  ratios).  The  biology 
this  species  is  discussed  in  relation  to  the  parthen- 
genetic  condition.  (Author's  abstract) 
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POLYMIXIS  AND  ALGAL  PRODUCTION  IN  A 
TROPICAL  LAKE:  LATITUDINAL  EFFECTS 
ON  THE  SEASONALITY  OF  PHOTOSYNTHE- 
SIS, 

California  Univ.,  Davis.  Inst,  of  Ecology. 

W.  F.  Vincent,  W.  Wurtsbaugh,  P.  J.  Neale,  and  P. 

J.  Richerson. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 

781-803,  December  1986.  12  fig,  4  tab,  43  ref.  NSF 

Grant  DEB  7921933. 

Descriptors:  *Polymictic  lakes,  'Mountain  lakes, 
•Primary  productivity,  'Phytoplankton,  'Limnol- 
ogy, 'Tropic  zone,  Solar  radiation,  Comparison 
studies,  Annual  variation,  Chlorophyll  a,  Photo- 
synthesis, Lake  Titicaca,  Peru,  Bahia  de  Puno, 
Cyanophyta,  Algae,  Nitrogen  fixation.  Correlation 
analysis,  Lakes,  Latitudinal  studies,  Temperate 
zone,  Variance. 

Phytoplankton  production  was  measured  during 
1981-82  in  Bahia  de  Puno,  a  large  polymictic 
system  that  is  part  of  Lake  Titicaca  in  the  tropical 
Andes  (Peru).  Photosynthesis  followed  a  weak  sea- 
sonal pattern  through  each  12-month  cycle  but  the 
largest  variations  occurred  between  years.  The 
large  temporal  variations  in  productivity  appeared 
to  be  controlled  by  biological  events  rather  than 
direct  effects  of  seasonal  or  aseasonal  physical 
processes.  Major  shifts  in  production  over  the  2-yr 
period  were  attributable  to  the  proportional  abun- 
dance and  activity  of  N2-fixing  blue-green  algae. 
Production  was  uncorrelated  with  the  seasonal  ra- 
diation cycle.  In  vivo  fluorescence  and  photosyn- 
thetic  assays  revealed  large  changes  in  phytoplank- 
ton community  structure  over  time  and  depth.  The 
shifts  in  vertical  structure  were  associated  with 
changes  in  transparency  and  water  column  stabili- 
ty. Physiological  as  well  as  floristic  effects  dictated 
the  variations  in  fluorescence  per  unit  chlorophyll 
a.  An  analysis  of  27  primary  productivity  data  sets 
from  different  latitudes  showed  that  Bahia  de  Puno 
resembled  other  tropical  lakes  in  its  relatively 
weak  coupling  between  algal  photosynthesis  and 
seasonal  variations  in  light.  Productivity  in  the 
temperate  zone  correlated  with  the  annual  cycle  of 
incoming  radiation,  but  the  tropical  production 
data  did  not.  For  many  of  the  tropical  lakes,  but 
few  temperate  lakes,  the  between-month  variance 
in  primary  production  was  significantly  higher 
than  the  between-month  variance  in  primary  pro- 
duction was  significantly  higher  than  the  between- 
month  variance  for  incoming  radiation.  There  was 
a  significant  positive  relationship  between  maxi- 
mum production  variance  explained  by  light  (maxi- 
mum r  squared  for  each  data  set)  and  latitude.  The 
muted  seasonal  cycle  of  light  explains  only  a  small 
portion  of  the  total  variation  in  productivity  and 
other  factors  such  as  weather-related  events  are 
disproportionately  important.  (Author's  abstract) 
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DIATOM  FLORA  OF  AN  AUSTRALIAN  RIVER 
SYSTEM:  SPATIAL  PATTERNS  AND  ENVI- 
RONMENTAL RELATIONSHIPS, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 

gon  (Australia). 

B.  C.  Chessman. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 

805-819,  December  1986.  5  fig,  8  tab,  30  ref. 

Descriptors:  'Aquatic  habitats,  'Rivers,  'Diatoms, 
'Environmental  effects,  Algae,  'LaTrobe  River, 
'Australia,  Principal  component  analysis,  Dis- 
criminant analysis.  Cluster  analysis,  Water  pollu- 
tion effects,  Catchment  areas,  Spatial  distribution, 
Physicochemical  properties,  Land  use,  Flow  dis- 
charge, Altitude,  Temperature,  Hydrogen  ion  con- 
centration, Phosphorus,  Nitrogen,  Species  diversi- 
ty, Biochemical  oxygen  demand,  Turbidity,  Calci- 
um, Conductivity,  Alkalinity,  Nitzschia,  Navicula, 
Correlation  analysis,  Wastewater  disposal. 

Quantitative  diatom  samples  were  collected  from 
various  microhabitats  at  53  sites  on  the  LaTrobe 
River,  Victoria  (Australia),  and  its  tributaries  in 
late  summer  and  early  autumn.  Measurements  of 
several  physico-chemical  variables  of  likely  signifi- 
cance to  diatom  distribution  also  were  made.  Prin- 
cipal components  analysis  of  the  physico-chemical 
data  showed  that  the  dominant  environmental  pat- 
tern in  the  river  system  was  a  gradient  from  cool, 


dilute  upland  streams  to  warmer,  more  turbid  and 
enriched  lowland  waters.  A  total  of  267,  mostly 
cosmopolitan,  diatom  species  were  recorded;  Navi- 
cula and  Nitzschia  were  the  dominant  genera. 
Cluster  analysis  allowed  the  sampling  sites  to  be 
divided  into  six  groups  on  the  basis  of  their  floras. 
These  groupings  corresponded  closely  to  flow, 
land  use  and  wastewater  discharge  patterns,  and 
there  were  clear  physico-chemical  differences 
among  the  groups.  Multiple  discriminant  analysis 
found  that  altitude,  temperature,  biochemical 
oxygen  demand,  turbidity,  non-filterable  residue, 
pH,  major  ions,  phosphorus,  and  nitrogen  were 
important  factors  in  distinguishing  between  site 
groups.  Diatom  species  richness  was  lowest  in 
relatively  undisturbed,  forested  upland  streams, 
probably  as  a  result  of  nutrient  limitation.  For  the 
catchment  as  a  whole,  significant  correlations  were 
established  between  species  richness  and  altitude, 
temperature,  biochemical  oxygen  demand,  turbidi- 
ty, non-filterable  residue,  conductivity,  calcium, 
alkalinity,  organic  nitrogen,  and  phosphorus.  (Au- 
thor's abstract) 
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AMMONIUM  AND  PHOSPHATE  REGENERA- 
TION BY  THE  ZOOPLANKTON  OF  AN 
AMAZON  FLOODPLAIN  LAKE, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

P.  H.  Lenz,  J.  M.  Melack,  B.  Robertson,  and  E.  A. 
Hardy. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 
821-830,  December  1986.  6  fig,  2  tab,  31  ref.  NSF 
Grants  DEB78-23642  and  DEB81-1 1398. 

Descriptors:  'Lake  Calado,  'Brazil,  'Phosphates, 
'Limnology,  'Population  dynamics,  'Tropic  zone, 
'Cycling  nutrients,  'Zooplankton,  Flood  plains, 
Macroinvertebrates,  Aquatic  animals,  Aquatic 
habitats,  Seasonal  variation,  Lakes. 

Regeneration  of  ammonium  and  phosphate  by  ma- 
crozooplankton  (Cladocera,  adult  copepods,  and 
copepodites)  was  measured  in  lake  Calado,  an 
Amazon  floodplain  lake  (Brazil).  Macrozooplank- 
ton  abundances  ranged  between  10,000  and  300,000 
individuals/sq  m.  Phosphate  regeneration  ranged 
from  0.2  to  1.3  micromoles  P04/sq  m/h  at  station 
1,  located  2  km  from  the  Solimoes  River,  and  from 
1.6  to  8.3  micromoles  P04/sq  m/h  at  station  3, 
located  7  km  from  the  Solimoes  River.  Ammonium 
regeneration  at  stations  1  and  3  ranged  from  1.7  to 
1 1.9  and  from  13.4  to  77.2  micro-moles  NH4/sq  m/ 
h,  respectively.  Zooplankton  regenerated  ammoni- 
um and  phosphate  at  similar  rates  during  rising  and 
falling  water.  Regeneration  by  macrozooplankton 
was  low  compared  to  other  tropical  lakes  and 
compared  to  microbes  and  microzooplankton  in 
Lake  Calado.  (Author's  abstract) 
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SELECTIVE  GRAZING  ON  PERIPHYTON:  A 
DETERMINANT  OF  FRESHWATER  GASTRO- 
POD MICRODISTRIBUTIONS, 

Oxford  Univ.  (England).  Dept.  of  Zoology. 

D.  M.  Lodge. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  6,  p 

831-841,  December  1986.  11  fig,  52  ref. 

Descriptors:  'Algae,  'Gastropods,  'Periphyton, 
'Food  habits,  'Limnology,  'Eutrophic  ponds,  Ma- 
crophytes.  Aquatic  plants,  Spatial  distribution,  De- 
composing organic  matter,  Radley  Pond,  Diatoms, 
Chlorophyta,  Aquatic  habitats,  Snails. 

In  Radley  Pond,  a  eutrophic  pond  in  southern 
England,  the  snail  Lymnaea  peregra  (Mull.)  is  as- 
sociated with  submersed  macrophytes,  mainly 
Elodea  canadensis  Michx.  In  contrast,  the  snail 
Planorbis  vortex  (Linn.)  is  associated  with  the 
emergent  macrophyte  Glyceria  maxima  (Hartm.) 
Holmberg.  L.  peregra  grazed  selectively  on  fila- 
mentous green  algae  found  only  on  E.  canadensis. 
P.  vortex  selected  diatoms.  Detritus,  which  was  5 
times  more  abundant  on  G.  maxima  than  on  E. 
canadensis,  comprised  about  60%  of  the  diet  of  P. 
vortex.  Results  of  experiments  giving  both  snail 
species  a  choice  between  periphyton-detritus  re- 
moved from  the  two  macrophytes  were  consistent 
with  the  field  observations.  L.  peregra  chose  peri- 


phyton-detritus from  E.  canadensis  whereas  P. 
vortex  chose  that  from  G.  maxima.  Although  other 
factors  may  have  influenced  the  distributions  of  L. 
peregra  and  P.  vortex  in  Radley  Pond,  food  choice 
was  probably  the  most  important  proximate  factor. 
(Author's  abstract) 
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RESPONSE  OF  THE  FRESHWATER  MARSH 
SPECIES,  PANICUM  HEMITOMON  SCHULT., 
TO  INCREASED  SALINITY, 

Louisiana    State    Univ.,    Baton    Rouge.    Lab.    for 

Weland  Soils  and  Sediments. 

S.  R.  Pezeshki,  R.  D.  DeLaune,  and  W.  H.  Patrick. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 

195-200,  April  1987.  2  fig,  1  tab,  16  ref.  NSF  Grant 

BRS-8414006. 

Descriptors:  'Salinity,  'Panicum,  'Limnology, 
'Salt  tolerance,  'Saline  water  intrusion,  Plant 
physiology,  Photosynthesis,  Water  pollution  ef- 
fects, Population  exposure,  Aquatic  habitats,  Mis- 
sissippi River,  Deltas,  Subsidence,  Toxicity,  Plant 
pathology. 

Panicum  hemitomon  Schult.  plants  were  collected 
from  Louisiana's  Mississippi  River  deltaic  plain 
freshwater  marsh  and  subjected  to  salinities  of  5-12 
ppt  under  controlled  environment  conditions.  The 
condition  was  designed  to  simulate  salt  stress  re- 
sulting from  storm  surges,  brine  spills  associated 
with  oil  recovery  operations  and  salt  water  intru- 
sion due  to  rapid  subsidence  and  parallel  increases 
in  apparent  sea  level  in  Louisiana's  coastal  areas. 
Plant  stomatal  conductance  was  reduced  between 
55%  and  80%  and  net  photosynthesis  declined 
between  20%  and  67%  in  response  to  the  different 
salinities  within  1  day  of  salt  application.  Both 
responses  lasted  throughout  the  entire  experiment. 
Salinities  ranging  between  10  and  12  ppt  resulted  in 
tissue  death  in  the  plants  4  days  after  salt  exposure. 
In  addition  to  the  short-term  impact  of  salt  water 
influx  on  gas  exchange  of  P.  hemitomon  reported 
here,  the  potential  long-term  effects  on  habitat 
change  are  discussed.  (Author's  abstract) 
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COMPARISON  OF  CHLOROPHYLL  A  AND 
CAROTENOID  CONCENTRATIONS  AS  INDI- 
CATORS OF  ALGAL  VOLUME, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  7B. 
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METABOLISM  OF  A  SUB-TROPICAL  LOW 
GRADIENT  BLACKWATER  RIVER, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

R.  T.  Edwards,  and  J.  L.  Meyer. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 

251-263,   April    1987.   2   fig,   5   tab,   57   ref.   NSF 

Grants  DEB-8 104427  and  BSR-8406631. 

Descriptors:  'Ogeechee  River,  'Dissolved  oxygen, 
'Aquatic  habitats,  'Primary  Productivity,  Season- 
al variation,  Statistical  methods,  Light  quality, 
Georgia,  Photosynthesis,  Respiration,  Organic 
carbon,  Cycling  nutrients,  Rivers,  Carbon  cycle. 

Single-station  diel  oxygen  curves  were  used  to 
monitor  the  oxygen  metabolism  of  the  Ogeechee 
River,  a  sixth-order  blackwater  river  in  the  Coastal 
Plain  of  Georgia,  over  a  period  of  4  years.  Ecosys- 
tem production  (P)  and  respiration  (R)  were  esti- 
mated, and  P/R  ratios  calculated  to  determine  the 
extent  of  autotrophy  characteristic  of  this  type  of 
river.  The  potential  error  in  oxygen  metabolism 
caused  by  photo-oxidation  of  dissolved  organic 
carbon  (DOC)  in  the  water  was  measured  and 
found  to  be  minor.  Rates  of  ecosystem  primary 
production  measured  were  intermediate  compared 
to  other  rivers,  ranging  from  0.49  to  13.99  g  02/sq 
m/day.  Primary  production  rates  were  highest 
during  the  summer  when  water  levels  were  low. 
Regression  analysis  indicated  that  water  depth  and 
light  absorption  by  DOM  were  significant  predic- 
tors of  primary  production  in  this  river.  Incident 
light  intensities  were  not  significantly  correlated 
with  production  rate.  Respiration  rates  were  un- 
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usually  high,  varying  between  3.70  and  1 1.5  g  02/ 
sq  m/day.  System  respiration  also  varied  seasonal- 
ly, but  less  than  primary  production.  Rates  were 
slightly  higher  in  spring  and  summer.  With  one 
exception.  P/R  ratios  were  considerably  lower 
than  1  throughout  the  study  period,  indicating  that 
the  Ogeechee  River  was  highly  heterotrophic.  P/ 
R  ratios  ranged  from  0.09  to  1.3,  and  averaged 
0.25.  A  carbon  budget  calculated  for  this  river 
showed  floodplain  inputs  were  7  times  autocthon- 
ous  production.  Organic  carbon  turnover  length 
was  690  km,  considerably  longer  than  has  been 
reported  for  lower-order  rivers.  (Author's  ab- 
stract) 
W88-10728 


NUMERICAL  MODEL  OF  NITROGEN  FIXA- 
TION AND  ITS  APPLICATION  TO  LAKE  VA- 
LENCIA, VENEZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
S.  N.  Levine,  and  W.  M.  Lewis. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
265-274,   April   1987.   3   fig,   35  ref.  NSF  Grants 
DEB  78-05324  and  80-03883. 

Descriptors:  'Nitrogen  fixation,  *Cyanophyta, 
•Lake  Valencia,  "Limnology,  *Model  studies, 
'Light  intensity,  Spatial  distribution,  Temporal  dis- 
tribution, Seasonal  variation,  Aquatic  habitats, 
Phytoplankton,  Limiting  nutrients,  Cycling  nutri- 
ents, Mathematical  models,  Mathematical  equa- 
tions, Eutrophication,  Lakes,  Venezuela. 

A  numerical  model  for  calculation  of  daily  and 
annual  nitrogen  fixation  in  lakes  is  presented.  The 
model  is  based  on  empirically-derived  equations 
for  the  rates  of  nitrogen  fixation  by  heterocysts 
(nitrogen-fixing  cells)  in  relation  to  light  and  on 
functions  for  the  vertical  and  temporal  distribu- 
tions of  heterocysts  and  light  in  a  lake.  Applica- 
tions of  the  model  to  Lake  Valencia,  Venezuela, 
between  December  1980  and  December  1981  indi- 
cated that  nitrogen  fixation  is  largely  a  surface 
phenomenon  in  this  lake:  80%  of  diurnal  fixation 
occurred  within  1  m  of  the  water  surface.  Nitrogen 
fixation  is  largely  restricted  to  periods  of  lake 
stratification,  when  the  phytoplankton  have  suffi- 
cient light  for  growth,  but  dissolved  inorganic 
nitrogen  is  scarce.  Nitrogen  fixation  was  maximal 
late  in  the  stratification  period  of  1981:  85%  of 
fixation  occurred  within  the  last  3  months  of  the  9- 
month  period.  The  annual  nitrogen  fixation  in 
Lake  Valencia  is  26  kg/ha,  which  is  comparable  to 
the  nitrogen  fixation  in  temperate  eutrophic  lakes 
with  seasonal  blue-green  algal  blooms.  However, 
nitrogen  fixation  accounted  for  only  23%  of  the 
total  nitrogen  supply  to  Lake  Valencia  in  1981. 
(Author's  abstract) 
W88-10729 


ZOOPLANKTON  POPULATIONS  AND  THE 
DIETS  OF  THREE  CHAOBORUS  SPECIES 
(DIPTERA,  CHAOBORIDAE)  IN  A  TROPICAL 
LAKE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

L.  Hare,  and  J.  C.  H.  Carter 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 

275-290,  April  1987.  8  fig,  2  tab,  63  ref. 

Descriptors:  'Chaoborus,  *Zooplankton,  •Limnol- 
ogy, 'Food  habits,  Migration,  Diets,  Tropical  re- 
gions. Crustaceans,  Aquatic  habitats,  Algae,  Preda- 
tion,  Opi  Lake,  Nigeria,  Seasonal  variation,  Lakes. 

Zooplankton  populations  in  a  small,  natural,  tropi- 
cal lake  (Opi  Lake,  Nigeria)  are  dominated  by  a 
few,  small-sized  taxa  including  the  copepod  Ther- 
mocyclops  consimilis,  the  cladoceran  Moina  mi- 
crura  and  several  rotifer  species.  Moina  micrura 
and  adults  of  Thermocyclopos  consimilis  undergo 
diel  vertical  migrations  within  the  water  column. 
Population  densities  of  T.  consimilis  show  marked 
intra-annual  variations  which  may  to  some  extent 
be  related  to  variations  in  rainfall  and  to  lunar 
periodicities  in  predator  abundance.  The  diets  of 
Chaoborus  larvae  include  other  Chaoborus,  Clado- 
cera,  Copepoda,  Rotifera  and  the  dinoflagellate 
Peridinium.  The  diets  of  late  instars  of  the  largest 
species,  C.  edulis,  were  dominated  by  Crustacea, 
while  those  of  the  two  smaller  species,  C.  cerato- 


pogones  and  C.  anomalus,  were  dominated  by  Ro- 
tifera and  the  dinoflagellate  alga  Peridinium,  as 
were  the  diets  of  early  instars  of  all  species.  Algae 
have  not  been  previously  reported  to  be  a  large 
component  of  the  diet  of  Chaoborus  populations  in 
nature.  Some  of  the  dietary  differences  among 
Chaoborus  instars  and  species  are  related  to  the 
size  of  each  prey  species  in  relation  to  the  mouth 
gape  of  each  instar.  However,  there  are  also  im- 
portant differences  in  selectivity  among  instars  of 
different  species  of  the  same  size.  (Author's  ab- 
stract) 
W88-10730 


RELATIONS  BETWEEN  SUSPENDED  BACTE- 
RIA,    EPIPHYTIC     BACTERIA     AND     SUB- 
MERGED VEGETATION  OVER  THE  SPRING 
GROWING     SEASON     IN     A    CALCAREOUS 
HEADSTREAM, 
Hull  Univ.  (England). 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
291-305,  April  1987.  7  fig,  2  tab,  31  ref. 

Descriptors:  'Headwaters,  'Aquatic  bacteria, 
•Aquatic  habitats,  'Population  dynamics,  Seasonal 
variation,  Streams,  Calcareous  streams,  Vegetation 
effects,  Mill  Beck,  England. 

Quantitative  observations  on  suspended  bacteria, 
epiphytic  bacteria  and  submerged  vegetation,  in 
the  calcareous  headstream  fMill  Beck  (England), 
were  made  at  regular  intervals  from  January  to 
June  1984.  Downstream  increase  in  concentration 
of  suspended  bacteria  was  observed  along  a  135  m 
richly-vegetated  section  but  not  over  a  150  m 
vegetation-free  section,  hence  there  was  measura- 
ble drift  loss  of  bacteria  only  from  within  the 
vegetated  section.  The  total  number  of  epiphytic 
bacteria  within  the  vegetated  section  decreased 
from  January  to  March  before  increasing  by  June. 
This  pattern  was  related  to  decrease  and  subse- 
quent increase  in  density  of  epiphytic  bacteria  per 
unit  dry  weight  of  vegetation.  The  total  dry 
weight  of  submerged  vegetation  increased 
throughout  the  study  period.  The  daily  drift  loss  of 
bacteria  from  the  vegetated  section  averaged  53% 
of  the  total  epiphytic  bacteria,  a  loss  rate  which 
might  reasonably  be  supported  by  the  epiphyte 
population.  The  dimensions  and  volume  of  sus- 
pended bacteria  increased,  between  the  source  and 
the  downstream  limit  of  the  vegetated  section,  to 
resemble  those  of  epiphytic  bacteria.  The  results 
suggested  that  released  epiphytic  bacteria  might 
largely  be  the  source  of  suspended  bacteria  in  this 
headstream.  (Author's  abstract) 
W88-10731 


FACTORS  AFFECTING  THE  MICRODISTRI- 
BUTION  OF  GAMMARUS  PULEX  (AMPHIPO- 
DA):  AN  EXPERIMENTAL  STUDY, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Zoology. 

J.  Adams,  J.  Gee,  P.  Greenwood,  S.  McKelvey, 

and  R.  Perry. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 

307-316,  April  1987.  3  fig,  5  tab,  28  ref. 

Descriptors:  'Gammarus,  'Spatial  distribution, 
'Water  currents,  'Animal  behavior,  'Aquatic 
habitats.  Artificial  streams,  Population  dynamics, 
Model  studies.  Field  tests,  Streams. 

The  microdistribution  of  Gammarus  species  is  size 
assortative:  larger  animals  are  associated  with  large 
substrate  particles.  Using  an  artificial  stream  with 
scrubbed  substrate,  the  hypothesis  was  studied  that 
the  assortative  mechanism  is  stimulated  by  current 
avoidance  rather  than  food  searching.  In  uniformly 
mixed  substrate,  G.  pulex  tend  to  move  upstream, 
but  in  patchy  substrate  they  are  found  in  a  predict- 
able substrate  grade.  There  is  no  discrimination 
between  patches  by  different  size  classes  of  G. 
pulex  in  static  water.  The  size  assortative  field 
pattern  can  only  be  reproduced  under  flow  condi- 
tions in  the  laboratory.  It  occurs  in  the  absence  of 
food  and  irrespective  of  the  sequence  or  location 
of  substrate  patches.  As  density  increases,  G.  pulex 
are  displaced  from  the  optimal  patches  but  move 
into  the  open  stream  rather  than  into  the  cover  of 
alternative  patch  types.  It  is  suggested  that  some 


earlier  models  explaining  mechanisms  for  microdis- 
tribution patterns  may  have  been  unnecessarily 
complex.  Contrasts  between  natural  and  simulated 
stream  situations  and  their  experimental  advan- 
tages are  noted.  (Author's  abstract) 
W88-10732 


GRAZING  BY  OLIGOCHAETES  AND  SNAILS 
ON  EPIPHYTES, 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

T.  Kairesalo,  and  I.  Koskimies. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
317-324,  April  1987.  4  fig,  1  tab,  24  ref. 

Descriptors:  'Snails,  'Epiphytes,  'Oligochaetes, 
'Limnology,  'Food  habits,  'Aquatic  habitats,  Iso- 
tope studies,  Macrophytes,  Algae,  Tissue  analysis, 
Enclosure  studies,  Excretion,  Phosphorus,  Radio- 
active tracers,  Cycling  nutrients,  Lakes. 

The  isotope  33P  was  used  to  assess  the  effect  of 
grazing  by  oligochaetes  (mainly  Stylaria  lacustris 
L.)  and  the  snail,  Lymnaea  peregra  (Muller),  on 
epiphytes  within  an  Equisetum  fluviatile  L.  stand. 
Two  1  sq  m  polystyrene  enclosures  were  set  up 
within  the  emergent  macrophyte  zone  of  the  lake. 
At  the  start  of  the  experiment  33P-solution  was 
mixed  with  the  water  in  both  tanks.  Algal  and 
animal  samples  for  33P-analysis  were  collected 
during  the  peak  occurrence  of  epiphytes  in  June. 
Phosphorus  release  rates  from  the  animals  through 
defecation  and  excretion  were  measured  in  the 
laboratory.  The  grazing  rate  of  oligochaetes  was 
2.2-4. 1  mg  P/sq  m  (of  bottom)/day  of  which  about 
two-thirds  was  released  and  recycled.  The  oligo- 
chaete  density  ranged  from  13,400  to  20,900/sq  m. 
The  snails  (25  ind.  sq/m)  grazed  1.2-1.5  P/sq  m/ 
day  of  which  about  a  quarter  was  released  through 
defecation  and  excretion.  Daily  consumption  by 
the  oligochaetes  and  snails  corresponded  to  22- 
45%  of  the  average  phosphorus  uptake  by  the 
epiphytes.  (Author's  abstract) 
W88-10733 


IMPORTANCE  OF  DISSOLVED  ORGANIC 
MATTER  PRODUCED  BY  DUCKWEED 
(LEMNA  MINOR)  IN  A  SOUTHERN  ENGLISH 
RIVER, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

J.  H.  Baker,  and  I.  S.  Farr. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 

325-330,  April  1987.  3  fig,  1  tab,  26  ref. 

Descriptors:  'Duckweed,  'Aquatic  plants,  'Aquat- 
ic habitats,  'Limnology,  'Organic  carbon,  Isotope 
studies,  Carbon  cycle,  Primary  productivity,  Eng- 
land, River  Frome,  Radioactive  tracers,  Particu- 
late matter,  Rivers. 

The  quantity  of  dissolved  organic  carbon  (DOC) 
released  by  axenic  Lemna  minor  cultures  in  the 
laboratory  has  been  determined  by  an  absolute 
method  and  by  14C  labelling.  Good  agreement  was 
obtained  between  the  two  methods  and  from  1.1% 
to  2.6%  of  the  total  carbon  fixed  was  released.  The 
DOC  produced  by  L.  minor  has  been  analyzed  by 
ultrafiltration  and  compared  with  a  similar  analysis 
of  DOC  in  natural  river  water  (River  Frome, 
Dorset).  The  results  of  ultrafiltration  analyses  indi- 
cate that  the  proportion  of  low  molecular  weight 
material  in  DOM  produced  by  axenic  L.  minor  is 
significantly  greater  than  is  found  in  its  natural 
habitat.  (Author's  abstract) 
W88-10734 


TIME-COURSE  OF  INORGANIC  NITROGEN 
UPTAKE  AND  INCORPORATION  BY  NATU- 
RAL POPULATIONS  OF  FRESHWATER  PHY- 
TOPLANKTON, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Biology. 
J.  C.  Priscu. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
331-339,  April  1987.  4  fig,  1  tab,  36  ref. 

Descriptors:  'Cycling  nutrients,  'Phytoplankton, 
'Eutrophication,  Aquatic  habitats,  Isotope  studies, 
Ammonium,  Nitrate.  Seasonal  variation,  Radioac- 
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tive  tracers,  Culturing  techniques,  Metabolism, 
Plant  physiology,  Lakes. 

Time-course  measurements  of  NH4(  +  )  and  N03(-) 
uptake  were  made  on  the  natural  phytoplankton 
populations  in  a  eutrophic  lake  (Lake  Rotongaio, 
New  Zealand)  at  a  time  when  these  nutrients  were 
at  their  lowest  annual  concentration.  Both 
NH4(  +  )  and  N03(-)  uptake  was  increased  at  least 
five-fold  during  the  first  min  of  incubation  follow- 
ing near  saturating  pulses  of  these  nutrients.  Ele- 
vated uptake  was  also  observed  following  low 
level  pulses  of  NH4(  +  )  and  NH03(-),  but  sub- 
strate depletion  during  the  first  hour  of  incubation 
may  have  been  partially  responsible  for  this  appar- 
ent enhancement.  Incorporation  of  15N  into  pro- 
tein following  the  saturating  NH4(  +  )  pulse  was 
increased  less  than  total  cellular  15N  uptake, 
whereas  no  elevation  of  15N  incorporation  into 
protein  was  observed  following  a  saturating  N03(- 
)  pulse.  The  percentage  of  15N  incorporated  into 
protein,  with  respect  to  total  cellular  uptake,  was 
32%  and  12%  for  NH4(  +  )  and  N03(-),  respective- 
ly, following  5  h  of  incubation.  (Author's  abstract) 
W88-10735 


SHORT-TERM  EXPERIMENTAL  ACIDIFICA- 
TION OF  A  WELSH  STREAM:  COMPARING 
THE  BIOLOGICAL  EFFECTS  OF  HYDROGEN 
IONS  AND  ALUMINIUM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10736 


OCCURRENCE  AND  MECHANISMS  OF  MI- 
CROBIAL OXIDATION  OF  MANGANESE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K. 
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PLANKTONIC  CLADOCERANS  IN  HARVEYS 
LAKE,  PENNSYLVANIA  1948-1985, 

Wilkes  Coll.,  Wilkes-Barre,  PA.  Dept.  of  Biology. 
C.  B.  Reif. 

Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPASAK,  Vol.  60,  No.  1,  1986.  1  fig,  10  ref. 

Descriptors:  'Pennsylvania,  'Lakes,  'Daphnia, 
•Plankton,  'Predation,  'Harveys  Lake,  'Clado- 
cera,  'Population  dynamics,  'Species  composition, 
Aquatic  animals,  Aquatic  habitats,  Food  habits, 
Food  chains,  Fish. 

Harveys  Lake,  the  largest  natural  lake  in  Pennsyl- 
vania, has  been  observed  by  the  author  and  his 
colleagues  since  1943.  Major  changes  within  the 
cladoceran  populations  have  been  noted.  Selective 
predation  by  legally  stocked  smelt  on  the  daphnids 
has  been  noted.  An  illegal  stocking  of  alewife  has 
apparently  resulted  in  a  large  papulation  of  the 
alewife,  which,  with  the  smelt,  appears  to  have 
eliminated  the  daphnids  from  the  plankton.  The 
prominent  cladoceran  represented  in  the  plankton 
since  1980  has  been  Bosmina  longirostris.  Chemical 
factors  which  may  have  been  involved  include 
variation  in  dissolved  oxygen  and  occasional  pres- 
ence of  pesticides.  Nutrients  varied  very  little 
during  the  study  period  although  urbanization  in- 
creased greatly.  (Author's  abstract) 
W88-10745 


ICTHYOFAUNAL  CHECKLIST  AND  COM- 
PARISON OF  TWO  NORTH  BRANCH  POTO- 
MAC RIVER  TRIBUTARIES  WHERE  AL- 
LEGED OHIO-POTOMAC  RIVER  STREAM 
CAPTURES  OCCURRED, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

D.  A.  Cincotta,  K.  L.  Dull,  S.  L.  Markham,  and  R. 
D.  Williams. 

Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPASAK,  Vol.  60,  No.  2,  p  129-134,  1986.  1 
fig,  2  tab,  31  ref. 

Descriptors:  'Stream  biota,  'Stream  capture,  *Pa- 
leohydrology,  'Potomac  River,  'Aquatic  habitats, 
•Species  composition,  'Fish,  'Ohio  River,  Willis 


Creek,  Savage  River,  Streams,  Population  dynam- 
ics, Watersheds,  Drainage  system,  Rivers,  Compar- 
ison studies,  Tributaries. 

Fishery  surveys  were  conducted  on  Wills  Creek 
and  Savage  River  drainages  of  the  upper  Potomac 
River  during  1977-79.  A  total  of  4523  specimens 
representing  8  families,  21  genera  and  34  species 
were  taken  from  Wills  Creek  from  18  locations; 
3305  specimens,  7  families,  21  genera,  and  27  spe- 
cies were  found  in  the  Savage  River  at  20  loca- 
tions. Distribution,  relative  abundance,  and  the 
percent  occurrence  of  all  fishes  by  watershed  is 
presented.  A  summary  of  known  fishes  is  also 
included.  An  ichthyofaunal  comparison  of  the 
drainages  is  made  and  a  discussion  relative  to  the 
zoogeographic  implications  provided.  The  ichth- 
yofaunal data  of  these  drainages  suggest  that  more 
fishes  made  their  way  to  the  Atlantic  slope  via  the 
Wills  Creek  stream  capture  route  rather  than  the 
often  hypothesized  Savage  River  avenue.  (Au- 
thor's abstract) 
W88-10746 


BACTERIAL  ZONATION,  PHOTOSYNTHESIS, 
AND  SPECTRAL  LIGHT  DISTRIBUTION  IN 
HOT  SPRING  MICROBIAL  MATS  OF  ICE- 
LAND, 

Aarhus  Univ.   (Denmark).   Inst,   of  Ecology  and 

Genetics. 

B.  B.  Jorgensen,  and  D.  C.  Nelson. 

Microbial  Ecology  MCBEBU,  Vol.  16,  No.  3,  p 

133-147,  1988.  8  fig,  31  ref. 

Descriptors:  'Iceland,  'Bacteria,  'Photosynthesis, 
'Thermal  springs,  'Hot  springs,  Springs,  Spectral 
analysis,  Photosynthetic  bacteria,  Bacterial  analy- 
sis, Microbiological  studies,  Microbial  mats. 

The  zonation  and  structure  of  phototrophic  micro- 
bial mats  were  studied  along  two  thermal  gradients 
in  sulfide-rich  hot  springs  of  southwest  Iceland. 
The  green,  filamentous  bacterium  Chloroflexus 
and  the  unicellular,  'high-temperature  form'  of 
Mastigocladus  formed  mats  growing  up  to  a  tem- 
perature limit  of  62-66  C.  The  dominant  photo- 
trophs  were  Chloroflexus  sp.,  Mastigocladus  la- 
minosus,  and  Phormidium  laminosum,  respective- 
ly, at  three  temperature  level  intervals:  (1)  >  60  C, 
(2)  60  C  to  55-50  C,  and  (3)  <  55-50  C.  A  Chloro- 
flexus mat  growing  at  60  C  under  60  micromolar 
H2S  was  anoxic  in  the  light  with  the  exception  of  a 
0.5  mm  thick  band  of  high-temperature  form  Mas- 
tigocladus which  produced  oxygen.  The  oxygenic 
photosynthesis  of  these  H2S-sensitive  cyanobac- 
teria  was  probably  dependent  on  a  preceding  sul- 
fide depletion  by  the  anoxygenic  Chloroflexus. 
Measurements  of  spectral  radiance  gradients  with  a 
fiberoptic  microprobe  showed  maximum  light  at- 
tenuation by  carotenoids  and  bacteriochlorophyll 
c.  A  M.  laminosus  mat  growing  at  52  C  was  oxic 
throughout  and  showed  maximum  light  attenuation 
by  carotenoids,  chlorophyll  a  and  phycocyanin, 
but  no  detectable  phycoerythrocyanin  absorption. 
(Author's  abstract) 
W88-10768 


EFFECT  OF  SEASONAL  CHANGES  ON  CYAN- 
OBACTERIAL  PRODUCTION  AND  NITRO- 
GEN-YIELD, 

Central  Rice  Research  Inst.,  Cuttack  (India). 

R.  N.  Bisoyi,  and  P.  K.  Singh. 

Microbial  Ecology  MCBEBU,  Vol.   16,  No.  3,  p 

149-154,  1988.  2  tab,  17  ref. 

Descriptors:  'Nitrogen  fixation,  'Nitrogen  fixing 
bacterial,  'Photosynthesis,  'Cyanobacteria,  'Sea- 
sonal variation,  'Bacteria,  Nitrogen,  Biomass,  Pri- 
mary productivity,  Rainfall,  Temperature  effects. 
Microbiological  studies,  'Solar  radiation,  Nitrogen 
yield,  Rice  fields. 

A  mixed  culture  of  cyanobacteria  containing  Aulo- 
sira  sp.,  Aphanothece  sp.,  and  Gloeotrichia  sp.  was 
grown  throughout  the  year  to  assess  the  influence 
of  seasonal  variables  on  their  biomass  production 
and  nitrogen  (N)-yield  under  field  conditions.  The 
seasonal  variables  considered  in  this  study  (includ- 
ing maximum  water  temperature,  minimum  water 
temperature,  solar  radiation,  sunshine  hours,  and 
rainfall)  fluctuated  widely.  Attempts  were  made  to 


establish  a  relationship  between  seasonal  changes 
as  independent  variables  and  cyanobacteria  pro- 
ductivity and  N-yield  as  dependent  variables.  The 
analysis  indicated  that  solar  radiation  was  the 
prime  factor.  Estimates  of  cyanobacteria  biomass 
production  varied  from  3.3  to  366.5  kg  (dry  wt)/ 
ha/month,  and  N-yield  ranged  from  0.1  to  11.8  kg 
N/ha/month.  The  nitrogen  accumulated  during 
the  study  period  was  71.2  kg  N/ha.  The  variations 
explained  by  seasonal  changes  were  52.3  and 
50.3%  for  biomass  production  and  N-yield  of  cyan- 
obacteria, respectively.  (Author's  abstract) 
W88-10769 


SEASONAL  VARIATION  IN  CELL  VOLUME 
OF  EPILIMNETIC  BACTERIA, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 

T.  H.  Chrzanowski,  R.  D.  Crotty,  and  G.  J. 

Hubbard. 

Microbial  Ecology  MCBEBU,  Vol.  16,  No.  3,  p 

155-163,  1988.  4  fig,  3  tab,  18  ref. 

Descriptors:  'Pseudomonas,  'Plankton,  'Seasonal 
variation,  'Bacteria,  'Temperature  effects,  *Epi- 
limnion,  Microbiological  studies,  Growth  rate,  Cell 
volume,  Planktonic  bacteria. 

The  relationship  between  bacterial  cell  volume  and 
temperature  was  examined  for  field  data  collected 
over  a  4-year  period  and  through  controlled  che- 
mostat  incubations  of  a  Pseudomonas  sp.  Volumes 
of  planktonic  bacteria  decreased  as  water  tempera- 
ture increased.  Changes  in  temperature  accounted 
for  38%  of  the  variation  in  average  cell  volume  (P 
<  0.001).  Average  planktobacterial  cell  volume 
fell  42%  from  0.217  cubic  micrometers  in  mid- 
winter to  0.127  cubic  micrometers  in  mid-summer. 
Similar  results  were  found  for  the  size  distribution 
of  epibacterial  cells.  Controlled  chemostat  incuba- 
tions of  a  Pseudomonas  sp.  indicated  that  cell 
volume  was  significantly  affected  by  temperature, 
growth  rate  and  the  interaction  of  temperature  and 
growth  rate.  The  data  suggest  that  a  change  in  cell 
volume  as  a  result  of  a  change  in  temperature  is  an 
intrinsic  property  of  planktonic  bacteria.  (Author's 
abstract) 
W88-10770 


EFFECT  OF  WHOLE-TREE  HARVEST  ON 
EPILITHIC  BACTERIAL  POPULATIONS  IN 
HEADWATER  STREAMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-10771 


EXTREME  METAL  AND  ACID  TOLERANCE 
OF  EUGLENA  MUTABILIS  AND  AN  ASSOCI- 
ATED    YEAST     FROM     SMOKING     HILLS, 
NORTHWEST    TERRITORIES,    AND    THEIR 
APPARENT  MUTUALISM, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
C.  Nakatsu,  and  T.  C.  Hutchinson. 
Microbial  Ecology  MCBEBU,  Vol.  16,  No.  3,  p 
213-231,  1988.  4  fig,  1  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Tundra, 
'Acid  rain,  'Yeasts,  'Acidic  water,  Acidity, 
Growth,  'Euglenophyta,  'Algae,  'Metals,  'Sym- 
biosis, Mutualism,  Yukon,  Northwest  Territories, 
Hydrogen  ion  concentration,  Tolerance. 

In  isolates  of  Euglena  mutabilis  and  an  associated 
yeast  from  strongly  acidic  tundra  ponds  (pH  of  1.8- 
2.0)  at  the  Smoking  Hills,  North  West  Territories, 
and  in  isolates  from  acidic  ponds  in  the  Yukon,  a 
remarkable  degree  of  tolerance  to  a  number  of 
toxic  elements  and  to  very  low  pH  has  been  found. 
Growth  was  used  as  a  measure  of  tolerance.  The 
tolerances  to  both  low  pH  and  to  elevated  metal 
concentrations  were  markedly  enhanced  when 
both  organisms  were  present  together.  This  mutu- 
alism occurred  even  when  E.  mutabilis  was  isolat- 
ed from  one  field  location  and  a  yeast  from  an- 
other. In  every  field  collection  made  of  Euglena, 
the  yeast  was  also  found.  The  tolerances  to  metals 
are  10-100  times  higher  than  the  highest  reported 
previously  for  algae,  and  include  tolerance  to  some 
metals  not  elevated  in  the  ponds  from  which  isola- 
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tions  were  made.  Reciprocal  combinations  of  algal- 
yeast  partners  suggest  a  generalized  benefit  of  asso- 
ciation and  an  increased  benefit  for  co-selected 
pairs  from  a  specific  site.  This  algal-yeast  associa- 
tion may  be  a  major  factor  in  allowing  colonization 
of  these  extreme  acid  habitats,  paralleling  the  cyan- 
obacteria-bacterial  associations  of  extremely  alka- 
line water.  (Author's  abstract) 
W88-10772 


MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHYTES  IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  I.  COMPARISONS  AMONG  THE 
THREE  SPECIES  OF  SEAGRASSES  FROM  AD- 
JACENT BEDS, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
R.  W.  Virnstein,  and  R.  K.  Howard. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  41, 
No.  1,  p  1-12,  July  1987.  2  fig,  3  tab,  38  ref.  Harbor 
Branch  Contribution  no.  559  and  S.E.A.  Contribu- 
tion No.  4. 

Descriptors:  'Macrophytes,  'Florida,  'Grasses, 
•Crustaceans,  'Lagoons,  'Gastropods,  Epifauna, 
Seagrass,  Aquatic  ecology,  Ecosystems,  Popula- 
tion density,  Aquatic  vegetation,  Indian  River. 

A  newly  designed  sampler  was  used  to  quantita- 
tively sample  the  epifauna  associated  with  three 
morphologically  distinct  seagrasses  (Thalassia  tes- 
tudinum,  Halodule  wrightii,  and  Syringodium  fili- 
forme)  occurring  in  adjacent  beds  within  60  m  of 
each  other.  Similar  suites  of  epifaunal  species  oc- 
curred on  all  three  seagrass  species,  with  a  mean  of 
82%  of  the  species  in  common.  Relative  abun- 
dance, however,  differed  greatly.  All  of  the  top  1 1 
species  had  significant  differences  in  abundance 
when  standardized  to:  (1)  bottom  surface  area,  (2) 
plant  biomass,  or  (3)  plant  surface  area.  Total 
epifaunal  density  and  gastropod  density  (per  sq  m 
of  bottom)  were  greatest  on  Halodule,  while  crus- 
tacean density  was  greatest  on  Thalassia.  Howev- 
er, per  plant  biomass  and  especially  per  plant  sur- 
face area,  crustaceans  were  by  far  most  abundant 
on  Syringodium,  despite  Syringodium's  low  bio- 
mass and  low  surface  area-to-biomass  ratio.  Al- 
though considered  true  in  previous  studies,  neither 
plant  biomass  nor  plant  surface  area  was  a  good 
predictor  of  patterns  of  epifaunal  abundance.  Dif- 
ferential survivorship  and  active  habitat  selectivity, 
in  combination  with  seagrass  species  composition, 
are  probably  also  important.  (See  also  W88-10774) 
(Author's  abstract) 
W88-10773 


MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHYTES IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  II.  COMPARISONS  BETWEEN 
DRIFT  ALGAE  AND  THREE  SPECIES  OF  SEA- 
GRASSES, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
R.  W.  Virnstein,  and  R.  K.  Howard. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  41, 
No.  1,  p  13-26,  July  1987.  5  fig,  3  tab,  46  ref. 
Harbor  Branch  Foundation  Contribution  No.  560 
and  S.E.A.  Contribution  No.  5. 

Descriptors:  'Macrophytes,  'Florida,  'Grass, 
'Algae,  'Crustaceans,  'Gastropods,  Ecosystems, 
'Lagoons,  Seagrass,  Aquatic  ecosystems,  Epi- 
fauna, Indian  River,  Aquatic  vegetation,  Biomass, 
Comparison  studies. 

Within  each  of  three  adjacent  monospecific  beds  of 
seagrasses  (Halodule  wrightii,  Syringodium  fili- 
forme  and  Thalassia  testudinum)  in  the  Indian 
River  lagoon,  Florida,  the  motile  epifauna  of  sea- 
grass and  drift  algae  (Gracilaria  sp.)  were  quantita- 
tively sampled.  In  spite  of  sometimes  large  and 
significant  differences  in  abundance  of  many  epi- 
faunal species,  the  lists  of  species  on  all  substrata 
were  similar,  with  an  average  of  75%  of  47  species 
(mostly  gastropods  and  preacarid  crustaceans)  in 
common.  Similarity  analysis  grouped  fauna  by  sub- 
stratum type  (either  algae  or  seagrass)  rather  than 
by  site.  At  each  site,  the  majority  of  the  top  15 
species  had  significant  differences  in  abundance 
between  seagrass  and  algae,  both  in  terms  of  indi- 
viduals per  unit  biomass  and  per  unit  plant  surface 
area.  Gastropod  species  were  usually  significantly 
more  abundant  on  seagrass  than  on  algae,  whereas 


crustaceans  were  more  abundant  on  algae.  Both 
plant  biomass  and  plant  surface  area  were  poor 
predictors  of  epifaunal  abundances  across  substra- 
tum types,  contrary  to  earlier  predictions.  These 
strong  plant-animal  associations  may  be  due  to 
differential  survivorship  and/or  active  habitat  se- 
lection. The  former  may  be  particularly  important 
in  determining  relative  abundance  of  gastropods 
and  crustaceans.  When  locally  abundant,  drift 
algae  can  be  an  important  component  of  seagrass 
systems  and  may  provide  superior  refuge,  food  and 
habitat  over  seagrasses  for  associated  epifauna. 
(See  also  W88-10773)  (Author's  abstract) 
W88-10774 


DISTRIBUTION,  GROWTH  AND  MORTALITY 
OF  LARVAL  SPOTTED  SEATROUT,  CYNOS- 
CION    NEBULOSUS:    A    COMPARISON    BE- 
TWEEN TWO  ADJACENT  ESTUARINE  AREAS 
OF  SOUTHWEST  FLORIDA, 
University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 
E.  B.  Peebles,  and  S.  G  Tolley. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  42, 
No.  3,  p  397-410,  May  1988.  7  fig,  1  tab,  43  ref. 

Descriptors:  'Estuaries,  'Florida,  'Spawning, 
•Trout,  'Temperature  effects,  'Salinity,  Growth 
rates,  Mortality,  Distribution,  Comparison  studies, 
Fish,  Estuarine  environment,  Larvae. 

Distribution,  growth  and  mortality  of  larval  spot- 
ted seatrout,  Cynoscion  nebulosus,  were  compared 
between  the  Naples  Bay  and  Fakahatchee  Bay 
areas  of  southwestern  Florida  during  the  period 
from  July  1983  through  January  1985.  Back-calcu- 
lated spawning  dates  ranged  from  mid-March 
through  mid-October,  with  major  peaks  occurring 
during  the  warmer  months.  Monthly  larval  densi- 
ties were  positively  correlated  with  water  tempera- 
ture in  Naples  Bay  (r  =  0.35,  P  <  0.01).  Cumula- 
tive larval  lengths  were  significantly  smaller  (P  < 
0.001)  in  Naples  Bay,  suggesting  a  greater  proximi- 
ty of  collection  stations  to  spawning  locations  in 
this  area.  Station-specific  length  distributions  indi- 
cated that  spawning  probably  occurred  in  the 
lower  part  of  Naples  Bay  and  in  shallow  Gulf  of 
Mexico  waters  near  the  Fakahatchee  study  area. 
Salinity  and  temperature  are  discussed  as  determi- 
nants of  spawning  activity  and  larval  distribution. 
A  growth  rate  of  approximately  0.4  mm/d  was 
found  for  both  areas.  The  apparent  instantaneous 
daily  mortality  coefficient  was  significantly  larger 
for  Naples  Bay  (0.64  vs.  0.36,  P  <  0.001).  (Au- 
thor's abstract) 
W88-10775 


REGIONAL  VARIATION  IN  THE  CHEMICAL 
COMPOSITION  OF  SOIL  AND  DOMINANT 
AQUATIC  PLANTS  IN  SHATT  AL-ARAB, 
IRAQ, 

Basrah  Univ.   (Iraq).   Dept.   of  Plant   Protection. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-10788 


STUDIES  OF  METHANE  DYNAMICS  IN  AN 
OLIGOTROPHIC  LAKE  (LAKE  STECHLIN) 
(UNTERSUCHUNGEN  DES  METHANKEREIS- 
LAUFES  IN  EINEM  OLIGOTROPHEN  SEE 
(STECHLINSEE)), 

Akademie   der   Wissenschaften   der    DDR,   Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 
J.  Heyer,  and  H.  Babanzien. 

Limnologica  LMNOA8,  Vol,  16,  No.  2,  p  267-276, 
February  1985.  3  fig,  6  tab,  17  ref.  English  summa- 
ry- 
Descriptors:  'Methane,  'Oligotrophy  lakes, 
'Methane  bacteria,  'Chemical  properties,  'Lake 
sediments,  Sediments,  Lakes,  Interstitial  waters, 
Microbiology,  Biological  oxidation,  Sediment- 
water  interfaces. 

This  study  concerns  the  microbiological  methane 
oxidation  and  methane  formation  in  the  oligotro- 
phic  Lake  Stechlin.  High  methane  formation  rates 
in  the  littoral  sediments  (232  -  786  umol  CH4/sq  m 
-h  )  with  methane  ebullition,  high  methane  concen- 
trations in  the  interstitial  waters  of  the  sediments 


(91  -  565  umol  CH4/L),  high  numbers  of  methano- 
trophic  bacteria  in  littoral  (1.6  times  10  to  the 
fourth  power  to  6.2  times  10  to  the  fifth  power/g) 
and  profundal  sediments  (8.1  times  10  to  the  third 
power  to  7.1  times  10  to  the  fourth  power/g)  and 
high  activities  of  these  organisms  in  the  aerobic 
layer  of  sediments  (475  -  961  umol  CH4/sq  m-h) 
demonstrate  the  great  ecological  importance  of  the 
processes  of  methane  cycling  in  this  ecosystem. 
The  comparison  of  the  rates  of  methane  formation 
and  methane  oxidation  shows,  that  the  methane, 
which  was  formed  in  the  deeper  layer  of  sediment, 
is  completely  oxidized  in  the  upper  layer.  There- 
fore, no  methane  can  penetrate  from  sediment  into 
water  by  diffusion  and  the  methane  concentrations 
in  water  are  always  very  low.  Lake  Stechlin  is  an 
example  of  an  ecosystem  in  which,  because  of  the 
uninterrupted  presence  of  oxygen  at  the  surface  of 
sediments,  the  important  processes  of  methane  cy- 
cling take  place  in  the  sediment  only.  The  main 
source  of  the  high  methane  formation  in  the  littoral 
sediment  of  this  oligotrophic  lake  is  the  leaves 
from  the  surrounding  deciduous  wood.  (Author's 
abstract) 
W88-10795 


PERCENTAGE  CONTRIBUTION  IN  BIOMASS 
AND  MULTIVARIATE  ANALYSIS  IN  SOME 
WETLANDS  OF  KASHMIR, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geobotanisches  Inst. 

S.  Kaul. 

Limnologica  LMNOA8,  Vol,  16,  No.  2,  p  297-306, 

February  1985.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Wetlands,  'Biomass,  'Cycling  nutri- 
ents, 'Macrophytes,  'Primary  productivity, 
Aquatic  productivity,  Nutrients,  Biological  proper- 
ties, Seasonal  variations. 

For  estimation  of  percentage  contribution  of  a 
species  in  a  wetland,  its  average  biomass  (above 
ground  biomass  (AGB)  and  below  ground  biomass 
(BGM)  separately)  was  converted  to  percentage  of 
the  total  maximum  biomass  obtained  in  any  of  five 
sites  situated  northwest  of  Srinagar,  India  on  the 
national  highway.  Studies  have  revealed  that  ma- 
crophytes are  the  main  contributors  of  carbon  fixa- 
tion. Sites  I,  II  and  III  are  dominated  by  emergents 
while  IV  and  V  are  somewhat  ephemeral  types, 
sustaining  a  very  small  number  of  perennial  spe- 
cies. Maximum  contribution  of  AGB  was  in  site  II 
having  1445  g/sq  m  in  August.  Emergents  domi- 
nated in  the  first  three  sites  whereas  Trapa  natans 
contributed  maximum  in  IV  and  V.  Maximum  total 
BGB  of  1556  g/sq  m  is  obtained  in  September  in 
site  II.  BGB  percentage  values  initially  decreased 
for  the  first  three  Months  from  march  onwards, 
with  maximum  values  in  September  and  minimum 
in  May.  Species-wise  contribution  of  BGB  showed 
a  notable  trend  by  a  few  species  only.  By  multivar- 
iate analysis  AGB  and  BGB  could  be  predicted  on 
the  basis  of  mineral  status,  soil  characteristics  and 
macroclimatic  computation.  Climatic  and  soil  fac- 
tors affect  the  rate  of  nutrient  buildup  through 
their  effect  on  primary  productivity.  (Author's  ab- 
stract) 
W88-10796 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SOME  INTERESTING  DIATOM  SPECIES 
IN  THE  RIVER  WYE  SYSTEM,  WALES,  U.K., 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Plant 

Science. 

S.  E.  Antoine,  and  K.  Benson-Evans. 

Limnologica  LMNOA8,  Vol.  17,  No.   1,  p  79-86, 

April  1986. 

Descriptors:  'Diatoms,  'Stream  biota,  'Population 
distribution,  Biological  properties.  Ecosystems, 
Biomass,  Aquatic  populations,  Alkalinity,  Chlor- 
ides, Minerals,  Wye  River,  Lugg  River,  Elan 
River,  Ithon  River,  Spatial  distribution,  Temporal 
distribution. 

The  spatial  and  temporal  distribution  of  a  few 
interesting  diatom  species  was  studied  in  the  River 
Wye  and  in  three  of  its  major  tributaries,  the 
Rivers  Elan,  Ithon  and  Lugg  (Wales).  Cyclotella 
meneghiniana,  Melosira  varians  and  Rhoicosphenia 
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currata  showed  a  general  downstream  increase. 
This  increase  of  the  first  two  centric  diatoms  was 
related  to  an  increase  in  the  mesosaprobity  of  the 
studied  sites.  M.  varinas  is  an  epilithic  form  since  it 
was  rarely  recorded  on  sediments.  The  down- 
stream increase  in  R.  currata  was  related  to  an 
increase  in  the  alkalinity,  chloride  and  conductivity 
values  at  the  downstream  sites.  R.  currata  was 
considered  as  an  alkaliphil,  halophil  freshwater 
form.  Pinnularia  biceps  and  P.  viridis  showed  a 
general  downstream  decrease.  The  lower  mineral 
content  at  the  upstream  sites  was  the  main  reason 
for  the  increase  of  the  P.  biceps  species  at  these 
sites.  P.  viridis  was  reported  as  a  mountain  species 
and  this  was  a  possible  factor  in  finding  it  in  higher 
densities  at  the  upstream  sites  than  at  the  down- 
stream ones.  The  higher  mineral  content  of  water 
at  the  downstream  sites  seems  to  favor.  Cylin- 
drotheca  gracilis  was  only  found  at  the  lower-most 
sampling  site  on  the  River  Wye  and  in  the  River 
Lugg.  The  increase  of  chloride  content  and  con- 
ductivity at  these  two  sites,  and  hence  the  salinity, 
may  be  the  factor  limiting  its  spatial  distribution  in 
the  study  area.  Didymosphenia  geminata  was  only 
found  in  the  River  Elan  and  in  the  River  Wye 
below  the  confluence  of  these  two  rivers.  All  these 
diatoms  showed  an  almost  similar  temporal  fluctu- 
ation, being  found  in  higher  densities  during  the 
warmer  months  than  during  the  other  months.  The 
higher  temperatures  and  light  intensity  and  lower 
flows  and  current  velocities  during  the  warmer 
period  seemed  to  enhance  the  growth  and  expan- 
sion of  these  diatoms.  (Author's  abstract) 
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STUDIES  ON  PHYTOPLANKTON  OF  THE 
NILE  SYSTEM  IN  UPPER  EGYPT, 

Assiut  Univ.  (Egypt).  Dept.  of  Botany. 

A.  A.  Mohammed,  A.  M.  Ahmed,  and  Z.  A. 

Ahmed. 

Limnologica  LMNOA8,  Vol.  17,  No.  1,  p  99-117, 

April  1986.  11  fig,  4  tab,  48  ref. 

Descriptors:  *Phytoplankton,  "Stream  biota,  *Nile 
river,  Physicochemical  properties,  Seasonal  vari- 
ations, Chemical  properties,  Phosphorus,  Nitrogen, 
Irrigation  canals,  Fish  ponds,  Algae,  Diatoms, 
Chlorophyte,  Cyanophyta. 

Monthly  variations  in  physico-chemical  character- 
istics and  in  planktonic  algae  were  followed  from 
May  1981  to  October  1982  in  the  River  Nile,  in  an 
irrigation  canal  and  in  a  fish  pond  near  Sohag, 
Upper  Egypt.  The  results  concerning  the  fishpond 
were  sometimes  very  different  from  those  of  the 
River  Nile  and  of  the  irrigation  canal.  The  fish 
pond  exhibited  relatively  lower  oxygen  contents 
and  higher  pH-values  as  well  as  higher  contents  of 
soluble  salts,  suspended  matter  and  total  organic 
matter  in  comparison  to  those  of  the  other  two 
water  habitats.  The  phosphorus  and  nitrogen  de- 
pletion in  the  Nile  water  and  in  the  irrigation  canal 
occurred  mainly  in  spring  and  summer  months.  In 
the  fish  pond,  the  lowest  values  of  phosphorus 
could  be  recorded  in  early  spring  and  early 
autumn.  However,  in  the  case  of  nitrogen,  the 
lowest  values  were  in  summer.  The  fish  pond 
exhibited  very  high  algal  counts  that  were  general- 
ly characterized  by  the  dominance  of  either  blue- 
green  or  green  algae.  Some  members  of  euglenoids 
and  yellow  green  algae  were  also  recorded.  The 
other  two  water  habitats,  the  Nile  and  the  irriga- 
tion canal,  exhibited  relatively  low  algal  counts 
that  were  generally  characterized  by  the  domi- 
nance of  diatoms.  (Author's  abstract) 
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COMMENTS  ON  THE  SAPROBITY  INDEX 
(BEMERKUNGEN  UEBER  DEN  SAPROBI- 
TAETSGRAD), 

Henkel  K.G.a.A.,  Duesseldorf  (Germany,  F.R.). 
W.  Guhl. 

Limnologica  LMNOA8,  Vol.  17,  No.  1,  p  119-126, 
April  1986.  1  tab,  25  ref.  English  summary. 

Descriptors:  'Water  quality,  *Saprobity  index, 
'Biological  properties,  'Surface  water,  Aquatic- 
populations,  Comparison  studies,  Biomass,  Produc- 
tivity, Aquatic  environment. 

The  saprobity  index  is  the  biotic  index  used  most 
often  to  characterize  the  biological  quality  of  sur- 


face waters.  By  encompassing  all  species  of  the 
whole  community,  it  describes  at  least  all  types  of 
fresh  waters  very  comprehensively.  Two  surface 
waters  are  biologically  different  if  the  saprobity 
difference  (delta  S)  determined  by  the  same  investi- 
gator, is  larger  than  0.2  or  larger  than  0.5  if  deter- 
mined by  different  investigators.  The  quality  of  the 
results  justifies  the  effort.  (Author's  abstract) 
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DRY  MATTER  PRODUCTION  IN  FRESHWA- 
TER AND  MARSH  PLANTS  AROUND 
JAIPUR, 

Rajasthan  Univ.,  Jaipur  (India).  Dept.  of  Botany. 
M.  K.  Saxena. 

Limnologica  LMNOA8,  Vol.  17,  No.  1,  p  127-138, 
April  1986.  5  fig,  4  tab,  37  ref. 

Descriptors:  *Dry  matter,  'Productivity,  'Bio- 
mass, 'Aquatic  plants,  'Marsh  plants,  Marshes, 
Primary  productivity,  Macrophytes,  Tropical  re- 
gions, India. 

Dry  matter  production  of  submerged,  free-floating 
and  emergent  macrophytes  was  studied  in  various 
water  bodies  around  Jaipur  (India).  The  maximum 
standing  biomass  of  the  submerged  macrophytes 
ranges  from  100-895  g/sq  m  and  1185-5144  g/sq  m 
among  the  emergent  plants.  The  rate  of  daily  net 
production  is  maximum  in  Eichlornia  crassipes 
(40.4  g/sq  m/day).  The  net  primary  production  of 
emergent  macrophytes  is  higher  in  tropical  and 
subtropical  regions  than  in  the  temperate  regions. 
(Author's  abstract) 
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STUDY  OF  SEDIMENTATION  PROCESSES  IN 
SLOVAK  RESERVOIRS, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2J. 
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IMPLICATIONS  IN  RECREATION  ON  RESER- 
VOIRS, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

S.  Blazkova. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  223-231, 

October  1986.  3  fig,  2  tab,  19  ref. 

Descriptors:     'Reservoirs,     'Recreation,  'Water 

quality    management,    'Human    diseases,  'Public 

health,  Pathogens,  Bacteria,  Swimming,  Czecho- 
slovakia, Water  use. 

An  attempt  has  been  made  to  list  the  main  factors 
playing  roles  in  uses  of  reservoirs  and  to  show 
their  mutual  relationships.  Special  attention  was 
paid  to  the  problems  specific  to  reservoirs  built  for 
other  purposes  or  to  multipurpose  ones.  Reservoir 
operation  impact  on  recreational  possibilities  has 
been  studied  for  the  most  unfavorable  case,  i.e.,  the 
uniform  water  demand.  Risks  of  waterborne  dis- 
eases are  discussed  on  the  basis  of  experience  con- 
tained in  available  literature.  Data  (given  litera- 
ture) on  reduction  of  numbers  of  bacteria  in  the 
water  as  an  indication  of  possible  pathogenic  con- 
tamination have  been  processed  statistically.  Indi- 
ces for  recreation  pollution  with  biogenic  elements 
have  been  suggested:  (1)  specific  number  of  people 
per  1  hectare  of  reservoir  per  recreational  season, 
and  (2)  specific  number  of  people  per  cu  m  of 
water  flowing  through  the  reservoir  per  season. 
These  indices  show  the  favorable  influence  of  large 
size  in  a  reservoir  because  of  the  dilution  of  pollut- 
ants. A  summary  of  results  for  a  sample  of  Czecho- 
slovak reservoirs  is  given.  (Author's  abstract) 
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POSSIBILITY  OF  ASSESSING  THE  TROPHIC 
POTENTIAL  IN  ORGANICALLY  POLLUTED 
WATERS, 

Ceskoslovenska  Akademie  Ved,  Prague. 

For   primary   bibliographic   entry   see   Field    5D. 
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INPUT  OF  DECOMPOSABLE  ORGANIC 
MATTER  AND  BIOMASS  CONCENTRATION 
IN  THE  PLANKTON  OF  RESERVOIRS, 

Ceskoslovenska  Akademie   Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10816 


PHYTOPLANKTON  OF  THE  ZELIVKA  RES- 
ERVOIR (CZECHOSLOVAKIA), 

Vyzkumnmy  Ustav  Rybarsky  Vodnany  (Czecho- 
slovakia). 
For  primary  bibliographic  entry  see  Field  5C. 
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RELATION    OF   THE   ZOOPLANKTON    BIO- 
MASS AND  SHARE  OF  LARGE  CLADOCER- 
ANS  TO  THE  CONCENTRATION  OF  TOTAL 
PHOSPHORUS,        CHOROPHYLL-A        AND 
TRANSPARENCY       IN       HUBNEOV       AND 
VRCHLICE  RESERVOIRS, 
Ceskoslovenska  Akademie  Ved,  Prague. 
For  primary  bibliographic  entry  see  Field  5C. 
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FEEDING  AND  FOOD  SELECTION  IN  DAPH- 
NIA  PULICARIA  (CRUSTACEA:CLADOCERA), 

Akademie  der  Wissenschaften  der  DDR,  Jena. 
Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 
telle  Therapie. 

P.  Kasprazak,  V.  Vyhnalek,  and  M.  Straskraba. 
Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  309-323, 
October  1986.  10  fig,  4  tab,  53  ref. 

Descriptors:  'Daphnia,  'Food  chains,  Biomass, 
Aquatic  animals,  Feeding  rates. 

Experiments  were  conducted  to  investigate  feeding 
and  food  selection  in  Daphnia  pulicaria.  Different 
size  groups  of  Chlamydomonas  geitleri  were  used 
as  food.  The  maximum  filtration  rate  of  the  animals 
(mean  size  2.2  mm)  was  1.2  ml/animal-h,  the  maxi- 
mum feeding  rate  0.0326  cu  mm/cu  mm-h.  The 
saturation  concentration  was  about  0.028  cu  mm/ 
ml.  Selective  grazing  was  not  observed.  'Small'  as 
well  as  'big'  cells  of  Chlamydomonas  were  ingest- 
ed proportionally  to  their  frequency  in  the  food 
suspension.  The  curve  concerning  feeding  rate  and 
the  results  on  selective  grazing  indicate  that  the 
species  in  the  genus  Daphnia  have  only  a  very 
limited  possibility  for  active  food  selection  Passive 
selection  mechanisms  play  the  main  role.  (Fried- 
mann-PTT) 
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DEVELOPMENT    OF    WATER    QUALITY    IN 
THE  HUSINEC  RESERVOIR, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Krajinne  Ekologie. 

For  primary  bibliographic  entry  see  Field  5B. 
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INFLUENCE  OF  THE  WATERSHED  AND 
FISHSTOCK  UPON  THE  FISH  POND  BIO- 
CENOSES, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Krajinne  Ekologie. 

For  primary  bibliographic  entry  see  Field  5B. 
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DYNAMICS  OF  LAKE  MICHIGAN  PLANK- 
TON: A  MODEL  EVALUATION  OF  NUTRIENT 
LOADING,  COMPETITION,  AND  PREDA- 
TION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

D.  Scavia,  G.  A.  Lang,  and  J.  F.  Kitchell. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  No.  1,  p  165-177,  January 
1988.  8  fig,  4  tab,  89  ref. 

Descriptors:  'Lake  Michigan,  'Population  dynam- 
ics, 'Plankton,  'Limnology,  'Nutrients.  'Preda- 
tion,  Zooplankton,  Phytoplankton,  Food  chains, 
Model  studies.  Simulation,  Daphina,  Seasonal  vari- 
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ation,  Aquatic  animals.  Aquatic  populations,  Blue- 
green  algae,  Great  Lakes,  Ecosystems,  Lakes. 

Lake  Michigan's  offshore  ecosystem  has  been  al- 
tered dramatically  during  the  past  decade.  Summer 
zooplankton  dominance  has  changed  from  calanoid 
copepods  to  Daphnia  and  the  substantial  contribu- 
tion of  filamentous  blue-green  algae  to  summer 
phytoplankton  has  been  replaced  by  phytoflagel- 
lates.  These  changes  occurred  concurrently  with 
reduced  P  load,  P  concentration,  and  abundance  of 
the  dominant  zooplanktivore,  the  alewife  (Alosa 
pseudoharengus).  In  this  analysis  the  authors  pro- 
pose alternative  hypotheses  of  nutrient  loading  and 
species  interactions  as  determinants  of  zooplankton 
and  phytoplankton  species  composition  in  the 
summer  epilmnion.  We  evaluate  these  hypotheses 
with  a  food  web  model  that  was  calibrated  to 
measurements  of  the  1980s  Lake  Michigan  plank- 
ton composition  and  algal  production,  sedimenta- 
tion, and  growth  rates  and  literature  estimates  of 
zooplankton  secondary  production  and  nutrient  ex- 
cretion. The  model  simulates  the  influence  of  gra- 
dients of  both  P  load  and  alewife  abundance  on 
predation  -  competition  interactions.  The  authors 
conclude  that  summer  plankton  composition  in 
Lake  Michigan  is  controlled  largely  by  predation. 
The  model  further  predicts  a  return  to  a  plankton 
community  similar  to  that  ot  the  1970s  under  a 
scenario  of  increasing  invertebrate  predation  by  a 
new  zooplankton  community  species  for  Lake 
Michigan,  The  European  cladoceran  Bythotrephes 
cederstoemi.  (Author's  abstract) 
W88- 10824 


DISSOLVED   PHOSPHORUS    DYNAMICS    IN 
HEADWATER  STREAMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2E. 
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PARTICULATE     PHOSPHORUS     DYNAMICS 
IN  HEADWATER  STREAMS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-10826 


INFLUENCE  OF  LAKE  MORPHOMETRY  AND 
THE  RESPONSE  OF  SUBMERGED  MACRO- 
PHYTES  TO  SEDIMENT  FERTILIZATION, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

C.  M.  Duarte,  and  J.  Kalff. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  216-221,  Febru- 
ary 1988.  4  fig,  1  tab,  24  ref. 

Descriptors:  'Fertilization,  *Lakes,  "Lake  mor- 
phology, 'Lake  sediments,  *Lake  morphometry, 
•Macrophytes,  Biomass,  Aquatic  environment, 
Aquatic  populations,  Submerged  biomass,  Sub- 
merged plants,  Nutrients,  Bottom  sediments. 

The  influence  of  lake  morphometry  on  the  growth 
of  submerged  macrophytes  in  response  to  sediment 
fertilization  was  studied  at  sites  of  varying  bottom 
slope  (steep  to  gentle),  wave  exposure  (high  to 
low),  and  depth  (1.0  and  2.5  m)  in  Lake  Memphre- 
magog  (Quebec-Vermont).  The  biomass  increases 
were  on  average  2.1  times  greater  for  fertilized 
plants  than  for  the  paired  controls.  The  extent  of 
the  growth  response  was  greatest  at  the  1.0-m  sites. 
The  smaller  response  at  the  2.5-m  sites  was  further 
decreased  as  exposure  to  waves  increased.  The 
smaller  response  at  2.5  m  (depth  of  maximum 
biomass)  suggests  that  factors  such  as  light  limita- 
tion, length  of  th  growing  season,  and  littoral 
slope,  but  not  sediment  nutrient  levels,  limit  sub- 
merged biomass  there.  The  importance  of  the 
physical  factors  appears  to  increase  as  the  biomass 
increases.  'Overwintering'  plants  showed  greater 
response  to  fertilization  than  those  growing  from 
seeds.  Overall,  the  extent  of  the  growth  response 
to  sediment  fertilization  depends  on  the  energy 
environment  (i.e.  depth,  wave  exposure,  and  slope) 
of  the  littoral.  The  influence  of  these  physical 
factors  explains  previous  difficulties  in  finding 
strong  correlations  between  nutrient  levels  and  the 


growth  of  submerged  macrophytes.  (Author's  ab- 
stract) 
W88-10827 


EFFECTS  OF  ACID  PH  SHOCK  ON  PHOS- 
PHATE CONCENTRATIONS  AND  MICROBI- 
AL PHOSPHATE  UPTAKE  IN  AN  ACIDIFY- 
ING AND  A  CIRCUMNEUTRAL  LAKE, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
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RESPONSE  OF  LAKE  MICHIGAN  BENTHIC 
ALGAE  TO  IN  SITU  ENRICHMENT  WITH  SI, 

N,  AND  P, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

H.  J.  Carrick,  and  R.  L.  Lowe. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  271-279,  Febru- 
ary 1988.  4  fig,  4  tab,  68  ref. 

Descriptors:  'Lakes,  *Algae,  'Enrichment,  "Sili- 
con,  *Nitrogen,  'Phosphorous,  "Limiting  nutri- 
ents, *Benthic  flora,  Nutrients,  Population  expo- 
sure, Biomass,  Great  Lakes,  Diatoms,  Population 
dynamics,  Lake  Michigan. 

The  possibility  that  benthic  algae  in  the  nearshore 
area  of  Lake  Michigan  might  be  growth  limited  by 
Si  was  tested  using  nutrient-releasing  substrata. 
Nutrient  treatments  were  Si,  N  +  P,  Si  +  N  +  P, 
and  controls  (CONT)  and  were  sampled  after  7, 
14,  and  31  d  of  exposure.  Addition  of  Si  alone  had 
little  stimulatory  effect  on  algal  biomass,  while 
enrichment  with  Si  +  N  +  P  led  to  the  greatest 
increase  in  chlorophyll  a,  particulate  Si,  total  bio- 
volume,  and  diatom  biovolume  after  14  d  of  incu- 
bation (P  <  0.0001).  By  day  31,  communities  on 
CONT  and  Si  substrata  exhibited  little  change  in 
biomass  and  remained  dominated  by  diatoms  (98% 
of  total  biovolume),  while  algal  biomass  on  both  N 
+  P  and  Si  +  N  +  P  substrata  increased  more 
than  eightfold  (P  <  0.0001)  and  consisted  mainly 
of  Stigeoclonium  tenue  (Chlorophyta)  and  Schi- 
zothrix  calcicola  (Cyanophyta).  These  results  indi- 
cate that  benthic  diatoms  in  Lake  Michigan  are  not 
currently  limited  by  Si,  but  may  become  Si-limited 
following  enrichment  with  N  +  P.  (Author's  ab- 
stract) 
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RELATIONSHIPS  BETWEEN  CONCENTRA- 
TIONS OF  SEDIMENTARY  VARIABLES  AND 
TROPHIC  STATE  IN  FLORIDA  LAKES, 

Florida  State  Museum,  Gainesville. 
M.  Brenner,  and  M.  W.  Binford. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  294-300,  Febru- 
ary 1988.  2  tab,  29  ref. 

Descriptors:  "Lakes,  "Trophic  level,  "Lake  sedi- 
ments, "Florida,  Model  studies,  Organic  matter, 
Carbonates,  Carbon,  Nitrogen,  Phosphorus,  Pig- 
ments, Statistical  analysis. 

Midlake  Sediment  samples  from  97  Florida  lakes 
were  analyzed  for  organic  matter  (weight  loss  on 
ignition  550  C),  carbonate  (weight  loss  on  ignition 
550-990  C),  total  C,  N,  and  P,  and  pigment  (SCDU 
sub  665)  content.  The  authors  used  simple  correla- 
tion and  multiple  regression  to  examine  relation- 
ships between  concentrations  of  selected  sediment 
constituents,  or  their  ratios,  and  trophic  state  (Carl- 
son's trophic  state  index-TSI)  of  the  overlying 
waters.  Simple  concentrations  of  sediment  varia- 
bles are  poor  predictors  of  TSI.  The  best  simple 
correlation  relates  N  per  gram  of  organic  matter  to 
TSI-Chl  a  but  explains  only  27%  of  the  variance  in 
trophic  state.  The  best  multiple  regression  model 
incorporates  five  independent  sediment  variables 
and  accounts  for  43%  of  the  variance  in  TSI-Chl  a. 
Reasons  for  the  poor  relationships  include  (1) 
interlake  variation  in  the  dilution  of  organic  matter 
and  pigments  by  allochthonous  inorganics,  (2)  vari- 
ation among  lakes  in  the  diagenesis  of  surface 
sediments,  (3)  differential  contributions  of  insolu- 
ble, large  particulate,  inorganic  P,  and  (4)  failure  of 
open-water  TSI  measures  to  account  for  contribu- 
tions to  sediments  from  littoral  and  allochthonous 
sources.  (Author's  abstract) 
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DISSOLVE  CARBOHYDRATE  DISTRIBUTION 
AND  DYNAMICS  IN  TWO  SOUTHEASTERN 
UNITED  STATES  RESERVOIRS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
J.  J.  Alberts,  J.  W.  Bowling,  and  M.  Emmons. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  325-332,  Febru- 
ary 1988.  4  fig,  2  tab,  39  ref. 

Descriptors:  "Carbohydrates,  "Reservoirs,  "Ma- 
crophytes, "Dissolved  organic  matter,  Stratifica- 
tion, Ponds,  Aquatic  flora,  Limnology. 

Dissolved  carbohydrate  concentrations  were  meas- 
ured in  the  waters  of  two  South  Carolina  reser- 
voirs (Pond  B  and  Par  Pond)  in  1982  and  1983 
with  attention  to  the  influence  of  rooted  aquatic 
macrophytes,  spatial  and  temporal  variability,  and 
depth.  Mean  concentrations  for  all  sampling  loca- 
tions were  2.86  +/-  1.01  mg/L  in  Pond  B  and  1.72 
+  /-  1 .24  mg/L  in  Par  Pond.  There  were  no  con- 
sistent spatial  or  temporal  differences  within  a  res- 
ervoir, nor  were  there  consistent  differences  be- 
tween macrophyte  beds  and  open  waters  in  either 
impoundment.  Dissolved  carbohydrate  concentra- 
tions increased  in  both  reservoirs  during  the  day, 
reaching  maxima  in  late  afternoon,  with  an  accom- 
panying decrease  in  the  dissolved  organic  carbon 
(DOC).  The  dissolved  carbohydrates  comprised 
5.8-20.2%  of  the  DOC  in  Par  Pond  and  25.7-42.3% 
of  the  DOC  in  Pond  B.  In  both  reservoirs,  vertical 
profiles  show  the  presence  of  carbohydrates  at  all 
depths  during  aerobic  and  anaerobic  conditions. 
Midwater  concentration  maxima  were  present  in 
Par  Pond  during  periods  of  holomixis  and  stratifi- 
cation. The  maxima  were  coincident  with  an  in- 
tense pycnocline  during  periods  of  stratification; 
but  during  holomixis,  the  maximum  was  apparently 
unsupported  by  physical  structure.  (Author's  ab- 
stract) 
W88-10835 


INFLUENCE  OF  SEASONAL  RIVER  DIS- 
CHARGE ON  SURVIVAL  OF  JUVENILE  AT- 
LANTIC SALMON,  SALMO  SALAR, 

Department  of  Fisheries  and  Oceans,   St.  John's 
(Newfoundland).  Science  Branch. 
R.  J.  Gibson,  and  R.  A.  Myers. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  344-348,  Febru- 
ary 1988.  2  fig,  2  tab,  36  ref. 

Descriptors:  "Stream  biota,  "Stream  discharge, 
"Salmon,  "Juvenile  growth  stage,  Seasonal  vari- 
ations, Fish  eggs,  Population  exposure,  Fish  popu- 
lations, Survival. 

The  effects  of  winter  and  summer  river  discharge 
on  the  survival  of  eggs  and  underyearlings  of  At- 
lantic salmon  (Salmo  salar)  were  examined  in  six 
rivers  of  Newfoundland  and  New  Brunswick 
where  stock-recruitment  relationships  were  avail- 
able. There  were  positive  relationships  between 
either  winter  discharge  or  temperature  and  surviv- 
al of  underyearling  salmon  for  five  rivers.  For  all 
rivers  combined,  survival  and  winter  discharge 
were  related  (P  <  0.05).  The  hypothesis  that 
summer  discharge  was  unrelated  to  survival  could 
not  be  rejected.  However,  there  was  evidence  that 
summer  discharge  enhances  survival  in  the  Mira- 
michi  and  Northwest  Miramichi  rivers  of  New 
Brunswick.  (Author's  abstract) 
W88-10836 


WATER  COLUMN  AND  SEDIMENT  CHARAC- 
TERISTICS OF  LAKE  FRYXELL,  TAYLOR 
VALLEY,  ANTARCTICA, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

M.  J.  F.  Lawrence,  and  C.  H.  Hendy. 

New  Zealand  Journal  of  Geology  and  Geophysics 

NEZOAY,  Vol.  28,  No.  3,  p  543-552,  1985.  6  fig,  1 

tab,  19  ref. 

Descriptors:  "Limnology,  "Water  chemistry, 
"Antarctica,  "Lake  Fryxell,  "Stratification,  "Lake 
sediments,    Euphotic   zone,    Saline   water,    Lakes, 
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Sediments,  Calcite,  Deposition,  Carbon  dioxide, 
Ice-water  interfaces,  Thermal  stratification,  Chem- 
ical stratification,  Paleolimnology,  Aragonite. 

Lake  Fryxell  is  a  permanently  ice-covered  19  m 
deep  lake  in  the  lower  Taylor  Valley,  Antarctica 
(75  degrees  35  min  S,  163  degrees  35  min  E).  The 
lake  is  thermally  and  chemically  stratified  and  has 
a  euphotic  (aerobic)  zone  above  9  m  depth  and  an 
anaerobic  (anoxic)  zone  below.  Lake  waters  are 
derived  from  glacial  melt  into  which  upward  diffu- 
sion of  brines  or  redissolved  salts  from  the  basin 
has  formed  a  diffusion  cell  of  about  1000  years  age. 
Lake  sediment  cores  contain  five  recognized  units, 
three  of  which  are  calcareous.  The  uppermost  unit 
(E)  has,  at  the  top  of  the  sediment  column,  calcite 
flakes  precipitated  as  a  result  of  biological  C02 
fixation  in  the  euphotic  zone.  The  calcite  is  either 
deposited  as  stromatolites,  where  the  lake  bed  is 
within  the  euphotic  zone,  or  from  suspension  over 
deeper  parts  of  the  lake.  Unit  D  is  a  varve-like 
aragonite  deposit  dated  at  about  10,000  years  BP 
and  was  deposited  as  a  result  of  evaporative  con- 
centration of  lake  waters  following  the  retreat  of 
the  Ross  Sea  I  expanded  ice  sheet  from  the  Taylor 
Valley.  Unit  C  is  transitional  between  units  B  and 
D.  Unit  B  is  a  calcereous  mud  of  mixed  aragonite- 
calcite  mineralogy  dated  at  about  20,000  year  BP. 
This  date  coincides  with  the  maximum  extent  of 
advance  of  the  Ross  Ice  Sheet  up  the  Taylor 
Valley,  and  its  associated  glacial  lake  Washburn. 
Thus,  unit  B  was  deposited  in  a  deep  lake  but  in  a 
similar  manner,  chemically,  to  that  of  the  present 
CaC03-H20-C02  system.  Unit  A  is  probably  an 
outwash  fan  of  the  Ross  Sea  Ice.  (Author's  ab- 
stract) 
W88-10845 


CIRCULATION  AND  SEDIMENTATION  IN 
LAKE  BENMORE,  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Oceanographic  Inst. 
R.  A.  Pickrill,  and  J.  Irwin. 

New  Zealand  Journal  of  Geology  and  Geophysics, 
Vol.  29,  No.  1,  p  83-97,  1986.  10  fig,  2  tab,  17  ref. 

Descriptors:  'Limnology,  *Silting,  *Lake  sedi- 
ments, *New  Zealand,  *Lake  Benmore,  *Erosion, 
•Suspended  sediments,  *Artificial  lakes,  Seasonal 
variation,  Catchments,  Bottom  sediments,  Annual 
cycle,  Surface  water,  Shores,  Circulation. 

Benmore  is  the  largest  artificial  lake  in  New  Zea- 
land. The  lake  has  two  arms,  with  quite  different 
inflows  in  terms  of  volume,  temperature,  and  sus- 
pended particulate  matter  (SPM)  loadings.  The 
Ahuriri  Arm  is  fed  by  natural  runoff  from  ungla- 
ciated  catchments,  whereas  the  Waitaki  Arm  re- 
ceives the  outflow  of  three  large  glacial-fed  lakes 
which  filter  out  much  of  the  SPM  and  restrict  the 
temperature  range  of  water  entering  Lake  Ben- 
more. Geographical  isolation  of  the  two  arms 
allows  each  to  develop  its  own  annual  cycle  of 
lake/river  interactions.  The  Ahuriri  water,  which 
is  more  responsive  to  seasonal  temperatures 
changes,  underflows  the  warmer  Waitaki  water  in 
winter  and  overflows  in  summer.  Upstream  lakes 
entrap  most  of  the  bedload  from  the  upper  catch- 
ment and  much  of  the  coarse  silt  fraction  in  the 
suspended  load.  Consequently,  there  has  been  little 
delta  growth  with  most  of  the  suspended  load 
being  clay,  which  is  swept  further  down  the  lake. 
Since  forming  in  1965,  the  shoreline  (42%)  has 
been  altered  by  limnic  processes,  with  beaches 
forming  in  sands  and  gravels,  steep  shores  being 
cliffed,  prefill  subaerial  slope  failures  being  rejuve- 
nated, and  bedrock  and  low  slopes  left  unaffected. 
However,  shoreline  erosion  has  only  contributed 
about  8%  of  the  sediment  infilling  the  lake  with 
more  than  85%  originating  from  river-borne  SPM. 
Sedimentation  rates  (3  mm/yr)  are  lower  than  in 
the  natural  lakes  upstream,  and  sediment  deposition 
should  not  create  any  problems  to  the  efficient 
running  of  the  power  station  during  its  design  life. 
(Author's  abstract) 
W88- 10846 


DISCHARGE-TIME  METHOD.  A  NEW  TECH- 
NIQUE FOR  SAMPLING  PLANKTON  IN  FLU- 
VIAL SYSTEMS,  WITH  A  NOTE  ON  THE 
MODIFIED  PLANKTON  SAMPLING  DEVICE, 


Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  7B. 

W88-10857 


LIMNOLOGY  OF  RIVER  COOUM  WITH  SPE- 
CIAL REFERENCE  TO  SEWAGE  AND  HEAVY 
METAL  POLLUTION, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10858 


PROFUNDAL  MACROBENTHOS  IN  A  POL- 
LUTED LAKE:  DEPTH  DISTRIBUTION  AND 
ITS  RELATIONSHIP  WITH  BIOLOGICAL  IN- 
DICES FOR  WATER  QUALITY  ASSESSMENT, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10888 


EPILITHIC  ALGAL  NITROGEN  FIXATION, 
STANDING  CROPS  AND  PRODUCTIVITY  IN 
FIVE  RIVERS  FLOWING  THROUGH  THE 
OILSANDS  REGION  OF  ALBERTA/CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
S.  E.  D.  Charlton,  and  M.  Hickman. 
Archiv  fuer  Hydrobiologie,  Supplement  79,  No.  2/ 
3,  p  109-143,  February  1988.  13  fig,  8  tab,  75  ref. 
Alberta  Oil  Sands  Environment  Research  Pro- 
gramme Project  WS  1.3.4  and  National  Science 
and  Engineering  Research  Council  Grant  NSERC 
A6364. 

Descriptors:  'Environmental  impact,  'Stream 
biota,  *Algae,  'Cyanophyta,  'Nitrogen  fixation, 
*Oil  sands  region,  Standing  crops,  Spatial  distribu- 
tion, Temporal  distribution,  Aquatic  productivity, 
Water  currents,  Lotic  environment,  Alberta, 
Canada. 

Spatial  and  temporal  fluctuations  in  epilithic  algal 
standing  crops,  productivity  and  nitrogen  fixation 
in  five  shallow,  brown  water  rivers  (the  Muskeg, 
Steepbank,  Hamgingston,  Mar  Kay,  and  Ells)  in 
Alberta  were  examined.  The  epilithic  algae  exhibit- 
ed a  bimodal  peak  of  standing  crop  productivity 
and  nitrogen  fixation.  Spatially,  their  distribution 
was  extremely  heterogeneous,  and  influenced  par- 
ticularly by  physical  factors  such  as  shading  and 
current  velocity.  Epilithic  nitrogen  fixation  was 
found  to  play  an  important  role  with  respect  to 
adding  new  nitrogen  to  the  lotic  systems,  and  blue- 
green  algae  dominated  in  all  rivers.  (Author's  ab- 
stract) 
W88-10889 


COMPARATIVE  STUDY   OF  SPECIES  COM- 
POSITION, DENSITY  AND  SPECIES  DIVERSI- 
TY OF  THE  PHYTOPLANKTON  IN  A  NON- 
POLLUTED    AND    A    SEWAGE    RECEIVING 
FRESHWATER  RESERVOIR, 
Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10890 


PLANKTIC  CYANOPHYTES  OF  LAKE  VOLVI, 
GREECE, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

F.  Hindak,  and  M.  T.  Moustaka. 
Archiv  fuer  Hydrobiologie,  Supplement  80,  No.  1- 
4,  p  497-528,  March  1988.  19  fig,  18  ref. 

Descriptors:  "Lake  Volvi,  'Greece,  'Phytoplank- 
ton,  'Cyanophyta,  'Plant  morphology,  Lakes, 
Species  composition. 

From  1983-1986,  32  species  of  planktic  cyano- 
phytes  from  Lake  Volvi,  northern  Greece  (Hellas) 
were  studied.  The  majority  of  the  species  (21) 
belong  to  the  order  Chroococcales,  the  others  (11) 
to  Oscillatoriales.  The  most  common  species  of 
planktic  cyanophytes  could  be  designated:  Micro- 
cystis aeruginosa,  Coelosphaerium  kuetzingianum, 


Snowella  lacustris,  Chrroococcus  limneticus,  Ana- 
baena  cf.  mendotae,  A.  perturbata,  A.  aphanizo- 
menoides,  Aphanizomenon  issatschenkoi,  Aphani- 
zomenon  sp.,  Lyngbya  limnetica,  L.  circumcreta 
and  Oscillatoria  cf.  lemmermanni.  Variability  of 
significant  diagnostic  features  of  the  investigated 
species  are  described.  (Author's  abstract) 
W88-10892 


APHANIZOMENON  SP.  FROM  LAKE  TRI- 
CHONIS,  HELLAS  (GREECE):  A  TAXONOMIC 
CONSIDERATION  IN  RELATION  TO  MOR- 
PHOLOGICAL AND  ECOLOGICAL  PARAM- 
ETERS, 

Athens  Univ.  (Greece).  Inst  of  Systematic  Botany. 
K.  Anagnostidis,  A.  Economou-Amilli,  and  T. 
Tafas. 

Archiv  fuer  Hydrobiologie,  Supplement  80,  No.  1- 
4,  p  529-543,  March   1988.   10  fig,  2  tab,  73  ref. 

Descriptors:  'Limnology,  'Phytoplankton,  'Cyan- 
ophyta, 'Lake  Trichonis,  'Greece,  'Taxonomy, 
Plant  morphology,  Oligotrophic  lakes,  Ecology, 
Aphanizomenon,  Lakes. 

An  interesting  species  of  Aphanizomenon  was 
found  dominating  among  other  cyanophytes  in 
plankton  of  the  oligotrophic  Lake  Trichonis.  A 
study  was  carried  out  to  determine  the  Aphanizo- 
menon abundance  in  the  phytoplankton  composi- 
tion, to  define  morphometric  characteristics  which 
might  lead  to  elucidation  of  its  taxonomic  position 
and  to  draw  the  species  ecological  requirements 
after  a  correlation  with  selected  environmental  fac- 
tors. After  an  analysis  of  the  morphological  char- 
acteristics traditionally  used  in  distinguishing  the 
more  relates  species  A.  flos-aquae  and  A.  gracile 
(especially  cell  width,  bundle  formation,  associa- 
tion with  other  phytoplankters,  response  to  nutri- 
ents, heterocysts  frequency)  and  the  new  aspects  of 
an  additional  consideration  of  their  ecological  re- 
quirements, some  peculiarities  were  defined  in  the 
Aphanizomenon  from  lake  Trichonis  urging,  at 
present,  its  classification  as  Aphanizomenon  sp. 
The  special  characteristics  of  the  problematic 
taxon  refer  to:  (1)  its  appearance  in  the  form  of 
loose  aggregates  rather  than  bundles  of  trichomes, 
i.e.  a  similarity  to  A.  gracile,  (2)  the  variation 
found  in  the  cell  width  occupying  an  intermediate 
position  between  A.  flos-aquae  and  A.  gracile,  (3) 
the  differentiation  ascertained  in  the  species  asso- 
ciation with  other  phytoplankters  and  an  adoption 
to  environmental  conditions  different  from  the 
conventional  of  the  related  taxa  (oligotrophic  in- 
stead of  mesotrophic-eutrophic).  These  character- 
istics combined  with  additional  morphometric 
data,  lacking  at  present  due  to  the  absence  of 
akinetes  in  all  sampling  periods,  as  well  as  supple- 
mental findings  from  other  lakes  might  provide 
enough  elements  for  a  future  taxonomic  revalua- 
tion of  the  problematic  population  and  a  proper 
and  definite  classification  under  a  separate  taxon. 
(Author's  abstract) 
W88-10893 


UNEXPECTED  DISAPPEARANCE  OF  CYANO- 
PHYTE  BLOOMS  IN  PLUSSSEE  (NORTH 
GERMANY), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
B.  Hickel. 

Archiv  fuer  Hydrobiologie,  Supplement  80,  No.  1- 
4,  p  545-554,   March    1988.   3   fig,    1   tab,   31    ref. 

Descriptors:  'Lakes,  'Phytoplankton,  'Cyano- 
phyta, 'Germany,  'Dinoflagellates,  'Eutrophic 
lakes,  'Eutrophication,  Seasonal  variation,  Species 
composition,  Phosphorus,  Ammonium,  Biomass, 
Water  pollution  effects. 

The  seasonal  periodicity  and  species  composition 
of  the  phytoplankton  of  Plusssee,  north  West  Ger- 
many, showed  drastic  changes  during  1972-85 
without  external  perturbation.  Two  different  peri- 
ods were  distinguished,  one  (1972-77)  with  domi- 
nance of  cyanophytes,  and  a  second  one  (1978-85) 
with  blooms  of  dinoflagellates.  The  disappearance 
of  the  blooms  of  Limnothrix  redekei  with  the 
accompanying  Aphanizomenon  gracile  led  to  the 
development  of  very  different  cyanophyte  assem- 
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blages.  After  a  year  of  transition  (1978)  when 
Gomphosphaeria  was  the  most  abundant  cyano- 
phyte,  dominance  shifted  from  L.  redekei  to  Ana- 
baena  spp.  The  disappearance  of  L.  redekei  led 
also  to  a  drastic  decrease  in  cyanophyte  and  total 
phytoplankton  biomass;  the  annual  mean  levels  of 
the  Cyanophyta  ranged  between  2.9-10.4  cu  mm/1 
when  L.  redekei  and  A.  gracile  were  present 
(1972-77)  and  0.2-1.0  cu  mm/1  after  its  disappear- 
ance (1978-85).  In  association  with  the  floristic 
change,  Secchi  disc  visibility  and  phosphorus  con- 
centrations in  the  0-44  m  layer  increased  while 
ammonium  decreased.  The  annual  collapse  of  the 
cyanophyte  blooms  in  summer  can  be  attributed  to 
nutrient  depletion;  other  unidentified  factors  must 
be  the  cause  of  the  long  term  disappearance  of  L. 
redekei  commencing  in  spring  1978.  (Author's  ab- 
stract) 
W88-10894 


PLANT  COMMUNITIES  ALONG  AN  EDA- 
PHIC  CONTINUUM  IN  A  CENTRAL  FLORIDA 
WATERSHED, 

Florida  State  Museum,  Gainesville. 

R.  B.  Huck. 

Florida  Scientist  FLSCA,  Vol.  50,  No.  2,  p  111- 

128,  Spring  1987.  5  fig,  2  tab,  51  ref. 

Descriptors:  *Swamps,  *Plant  populations,  "Vege- 
tation, *Soil  genesis,  *Species  diversity,  Pine  trees, 
Oak  trees,  Ash  trees,  Cypress  trees.  Maple  trees. 
Shrubs.  Prairies,  Savannahs,  Watersheds,  Leach- 
ing, Litter,  Acid  soils. 

In  the  Bull  Creek  Watershed,  Osceola  County, 
Florida,  vegetation  patterns  were  analyzed  in  eco- 
logical series  along  three  2  km-long  transects  in  a 
10,522  ha  pine  floodlands  region.  The  most 
common  vegetation  unit  was  a  sclerophyllous  pal- 
maceous, ericoid  and  quercine  shrub  association 
with  an  occasional  canopy  of  Pinus  palustris  or 
Quercus  geminata.  Across  the  continua,  vegetation 
changed  with  topography,  moisture  regimes  and 
soils.  Six  out  of  the  ten  soil  orders  in  the  U.S.  were 
found:  alfisols,  entisols,  histosols,  inceptisols,  molli- 
sols  and  spodosols.  A  correlation  between  soil 
types  and  vegetation  was  evident.  Upland  oak 
scrub  and  sand  pine  dunes,  palmetto  prairies  and 
savannahs  were  found  over  quartzipsamments,  ha- 
plohumods  and  haplaquods.  Hypericum-grass 
sinks,  cypress  domes  and  ash-cypress-maple  swamp 
forests  were  located  on  medisaprists,  glossaqualfs, 
ochraqualfs  and  argiaquolls.  Excessively  drained 
upland  soils  were  low  in  nutrients  while  very 
poorly  drained  lowland  and  soils  were  high  in 
nutrients.  Establishment  of  Spodosols  as  the  most 
prevalent  soil  type  with  concomitant  flushing  of 
bases  (minerals  containing  calcium  and  magnesi- 
um) from  uplands  to  lowlands  may  have  coincided 
with  the  establishment  of  the  modern  pine  flora  in 
500  BP.  The  radiation  of  plant  communities,  which 
included  the  appearance  of  Gordonia  bayheads  and 
Taxodium  swamp  forests  at  that  time  must  have 
been  accompanied  by  the  development  of  new 
edaphic  niches.  The  shift  to  modern  pine  flora  may 
have  coincided  with  the  establishment  of  the  Spo- 
dosal  as  the  dominant  soil,  triggering  the  pattern  of 
leaching  and  pooling  of  base  nutrients.  Acid  leach- 
ing is  self-perpetuating  and  once  established  acid 
soils  will  select  for  acid-tolerant  species  such  as 
pines  which  in  turn  will  produce  acid  litter.  (Sand- 
PTT) 
W88-10900 


BROOD  SIZE  AND  NEONATE  WEIGHT  OF 
DAPHNIA  MAGNA  PRODUCED  BY  NINE 
DIETS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Dept.  of 
Environmental  Quality. 

U.  M.  Cowgill,  D.  L.  Hopkins,  S.  L.  Applegath,  I. 
T  Takahashi,  and  S.  D.  Brooks. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  233-244,  2  fig,  3 
tab,  11  ref. 


Descriptors:  *Aquatic  animals,  "Immature  growth 
stage,  *Daphnia,  "Diets,  "Nutrition,  "Algae,  Neo- 
nates, Growth,  Population  dynamics. 

Nine  diets  were  studied  to  determine  which  would 
produce  the  largest  mean  brood  size  in  Daphnia 
magna.  Two  media,  one  inorganic  and  one  organ- 
ic, were  employed  to  culture  three  green  algae: 
Selenastrum  capricornutum,  Ankistrodesmus  con- 
volutus,  and  Chlamydomonas  reinhardtii.  In  addi- 
tion to  single  algal  foods,  mixtures  of  algae  were 
also  employed.  These  consisted  of  S.  capricornu- 
tum and  C.  reinhardtii,  which  were  fed  varying 
quantities.  A  synthetic  diet  of  fish  chow  and  alfalfa 
served  as  a  control.  All  algae  diets  were  bacteria- 
free.  Neonates  were  acclimatized  in  autoclaved 
Lake  Huron  water  and  reared  on  one  of  the  nine 
diets  for  five  weeks.  Demographic  studies  were 
carried  out  on  the  progeny  of  these  acclimatized 
adults.  First  broods  began  to  arrive  after  seven 
days.  Thereafter,  every  other  day,  neonates  were 
collected,  counted,  and  weighed.  These  data  pre- 
sented in  this  study  are  based  on  49,982  neonates. 
Daphnia  magna  consuming  algae  reared  on  inor- 
ganic medium  were  less  productive  than  those 
consuming  algae  reared  on  organic  medium.  The 
largest  mean  brood  size  was  obtained  from  the 
mixed  algal  diet  reared  on  the  organic  medium 
while  the  smallest  mean  brood  size  was  produced 
by  the  synthetic  diet.  Large  broods  generally  con- 
sisted of  lighter  individuals  (10.8  micrograms/ 
neonate)  than  those  produced  in  smaller  broods  (20 
micrograms/neonate).  The  evolutionary  signifi- 
cance of  this  observation,  as  well  as  its  effect  on 
chronic  life  cycle  studies,  is  discussed.  (See  also 
W88-10991)  (Author's  abstract) 
W88- 11008 


CHESAPEAKE  BAY  MARINE  ENVIRONMEN- 
TAL ASSESSMENT:  MARCH  1986  -  AUGUST 
1986, 

Maryland   Univ.    Eastern   Shore,    Princess   Anne. 

Coastal  Ecology  Research  Lab. 

T.  L.  Bashore,  and  K.  L.  Kelly. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-224606. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

May  1987.  51  p,  15  fig,  22  tab. 

Descriptors:  "Chesapeake  Bay,  "Environmental  as- 
sessment, "Drought,  "Marine  environment,  Pre- 
cipitation, Seasonal  variation,  Temperature,  Salini- 
ty, Recreation,  Maryland,  Virginia,  Fish,  Jellyfish, 
Bays,  Economic  aspects,  Susquehanna  drainage 
basin. 

Unusually  dry  conditions  developed  in  the  south- 
ern United  States  in  December  1985  and  continued 
into  July  1986  to  produce  the  worst  drought  in  at 
least  1 1 1  years.  Because  of  above  normal  precipita- 
tion in  the  Susquehanna  drainage  basin,  the  Chesa- 
peake Bay  was  not  severely  affected.  Below- 
normal  rainfall  conditions  and  above-normal  air 
temperatures  during  the  spring  1986  quarter  pro- 
vided favorable  conditions  for  finfish  and  shellfish 
harvests.  High  salinities  created  conditions  that 
affected  the  distribution  of  certain  bay  species  of 
finfish  during  the  summer  of  1986.  (Lantz-PTT) 
W88-11261 


CAMAS  CREEK  (MEYERS  COVE)  ANADRO- 
MOUS  SPECIES  HABITAT  IMPROVEMENT 
PLAN, 

Salmon  National  Forest,  ID. 

For  primary  bibliographic  entry  see  Field  81. 

W88-11275 


ANALYSIS  OF  ALTERNATIVE  FISH  TRANS- 
PORTATION STRATEGIES, 

For  primary  bibliographic  entry  see  Field  81. 
W88-11276 


METHANE  FLUX  FROM  THE  CENTRAL  AM- 
AZONIAN FLOODPLAIN, 

College  of  William  and  Mary,  Williamsburg,  VA. 

Dept.  of  Biology. 

K.  B.  Bartlett,  P  M.  Crill,  D.  I.  Sebacher,  R.  C. 

Harriss,  and  J.  O.  Wilson. 

Available  from  the  National  Technical  Information 


Service,  Springfield,  VA.  22161,  as  N87-27338. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
(1987).  50  p,  7  fig,  4  tab,  49  ref,  2  append. 

Descriptors:  "Methane,  "Amazon  River,  "Flood 
plains,  Aquatic  plants,  Grass  mats,  Flooding,  For- 
ests. 

A  total  of  186  methane  (CH4)  measurements  from 
the  three  primary  Amazon  flood  plain  environ- 
ments of  open  water  lakes,  flooded  forests,  and 
floating  grass  mats  was  made  over  the  period  18 
July  through  2  September  1985.  These  data  indi- 
cate that  emissions  were  lowest  over  open  water 
lakes,  where  flux  averaged  27  +  or  -  a  standard 
error  of  4.7  mg  CH4/sq  m/d  (n  =  41).  Flux  from 
flooded  forests  and  grass  mats  was  significantly 
higher.  Emissions  from  flooded  forests  averaged 
192  +  or  -  26.8  mg  CH4/sq  m/d  (n  =  90),  while 
those  from  floating  grass  mats  averaged  230  +  or  - 

72.2  mg  CH4/sq  m/d  (n  =  55).  At  least  three  trans- 
port processes  contribute  to  tropospheric  emis- 
sions: ebullition  from  sediments,  diffusion  along  the 
concentration  gradient  from  sediment  to  overlying 
water  to  air,  and  transport  through  the  roots  and 
stems  of  aquatic  plants.  Measurements  indicate  that 
the  first  two  of  these  processes  are  most  significant. 
Diffusive  flux  from  flooded  forests  averaged  50.5 
+  or-  11.0  mg  CH4/sq  m/d,  while  that  from 
floating  mats  averaged  43.7  +  or  -  11.8  mg  CH4/ 
sq  m/d.  Diffusive  flux  from  open  waters  averaged 
8.3  +  or  -  1.9  mg  CH4/sq  m/d.  Emissions  through 
bubbling  were  168  +  or  -  32.2  (flooded  forest),  346 
+  or  -  128  mg  CH4/sq  m/d  (floating  grasses),  and 

17.3  +  or  -  5.2  (open  water).  On  the  average, 
bubbling  makes  up  49%  of  the  flux  from  open 
water,  54%  of  that  from  flooded  forests,  and  64% 
of  that  from  floating  mats.  Measurements  are  ap- 
plied to  the  entire  Amazonian  floodplain,  a  region 
which  could  supply  up  to  12%  of  the  estimated 
global  natural  sources  of  methane.  (Author's  ab- 
stract) 

W88-11288 


21.  Water  In  Plants 


DEVELOPMENT  OF  FLOATING  PEAT  AND 
MACROPHYTE  VEGETATION  IN  A  NEWLY 
CREATED,  POLYHUMIC  RESERVOIR,  WEST- 
ERN FINLAND, 

Water  and  Environment  District  of  Vaasa,  Vaasa 

(Finland). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10122 


RELATIONS  BETWEEN  PLANKTIC  BLUE- 
GREEN  ALGAL  DYNAMICS  AND  ENVIRON- 
MENTAL FACTORS  IN  FOUR  EUTROPHIC 
SWEDISH  LAKES, 

Moi   Univ.,   Eldoret   (Kenya).   Dept.   of  Wildlife 

Management. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10127 


FIRST  STEPS  TO  PERIPHYTON, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Plant  Cytology  and  Morphology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10128 


FOREST  WATER  USAGE  AND  INTERAC- 
TIONS WITH  NUTRITION  OF  PINUS  RA- 
DIATA, 

Forestry  Commission  of  New  South  Wales,  Bee- 
croft  (Australia). 
J.  Turner,  and  M.  J.  Lambert. 
Acta  Oecologia,  Oecologia  Plantarum  AOSPDY, 
Vol.  8,  No.  1,  January  1987.  1  fig,  2  tab,  22  ref. 

Descriptors:  "Rainfall,  "Interception,  "Model  stud- 
ies, "Water  use,  "Fertilization,  "Forest  manage- 
ment, Forests,  Pine  trees,  Phosphates,  Vegetation 
effects. 

The  quantity  of  incident  rainfall  intercepted  by 
forest  canopy  and  the  quantity  potentially  available 
for  tree  growth  are  estimated.  The  extent  to  which 
interception  is  affected  by  stand  parameters,  par- 
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ticularly  those  altered  by  fertilization,  is  also  as- 
sessed. Rainfall  interception  studies  in  Pinus  radiata 
plantations  were  reviewed  and  a  model  was  devel- 
oped to  relate  the  percentage  of  intercepted  rain- 
fall to  stand  density  and  annual  precipitation.  It 
was  estimated  from  this  model  that  in  marginal 
rainfall  areas  (where  phosphatic  fertilizer  treat- 
ments have  greatly  stimulated  growth),  rainfall 
reaching  the  forest  floor  was  reduced  from  812 
mm  per  annum  to  632  mm  per  annum  in  an  average 
rainfall  year.  In  the  fertilized  stand,  thinning  al- 
lowed a  further  120  mm  per  annum  to  reach  the 
forest  floor.  It  was  concluded  that  studies  on  the 
impact  of  intensive  forest  management  on  P.  ra- 
diata water  usage  are  required.  (Author's  abstract) 
W88-10282 


RELATIONSHIP  BETWEEN  HYDROLOGY 
AND  VEGETATIONAL  PATTERN  WITHIN 
THE  FLOODPLAIN  MARSH  OF  A  SUBTROPI- 
CAL, FLORIDA  LAKE, 

Saint    'ohns   River   Water   Management   District, 

Palatka,  FL.  Dept.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10447 


EVALUATION  OF  EVAPOTRANSPIRATION 
IN  TROPICAL  CENTRAL  AFRICA, 

Department  of  Water  Affairs,  Maseru  (Lesotho). 
For  primary  bibliographic  entry  see  Field  2D. 
W88-10485 


RAINFALL  PATTERNS  AS  BACKGROUND  TO 
PLANT  PHENOLOGY  IN  NORTHERN  TAN- 
ZANIA, 

Groningen  Rijksuniversiteit  (Netherlands).  Zoolo- 

gisch  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-10512 


LIMNOLOGICAL  INVESTIGATIONS  ON  THE 
AL-LATIFIYAH  COMMON  CARP  (CYPRINUS 
CARPIO)  POND  (BAGHDAD-IRAQ):  I.  ENVI- 
RONMENTAL     CONDITIONS      AND      ZOO- 
PLANKTON  ABUNDANCE, 
Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10640 


WATER  POTENTIAL  GRADIENTS  FOR  GAPS 
AND  SLOPES  IN  A  PANAMANIAN  TROPICAL 
MOIST  FOREST'S  DRY  SEASON, 

Smithsonian     Tropical     Research     Inst.,     Balboa 

(Panama). 

For   primary   bibliographic   entry   see   Field   2G. 

W88- 10767 

2J.  Erosion  and  Sedimentation 


PROBABILISTIC  ANALYSIS  OF  POREWATER 
PREDICTIONS  FOR  UNSTEADY  GROUND- 
WATER FLOW  ON  A  SLOPING  BED, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10092 


SOIL  CONSERVATION:  POLITICS,  POLICY 
AND  PLANNING, 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 
and  Regional  Planning. 
F.  R.  Steiner. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8703278.  Ph.D.  Dissertation,  1986.  531 
p,  14  fig,  22  tab,  203  ref. 

Descriptors-.  *Soil  conservation,  *Soil  erosion, 
•Erosion  control,  *Policy  making,  'Legislation, 
•Long-term  planning,  Education,  Regulations,  En- 
forcement. 

The  effectiveness  of  soil  conservation  planning  is 
examined  and  policy  proposal  are  given.  Federal 
legislation  is  analyzed,  federal  and  regional  pro- 


grams are  reviewed,  state  soil  conservation  laws 
and  programs  are  described,  and  soil  conservation 
institutions  are  evaluated.  Soil  erosion  and  soil 
conservation  programs  in  the  Palouse  basin  are 
studied  and  farmers'  attitudes  about  conservation 
planning  are  summarized.  A  national  soil  conserva- 
tion policy  is  suggested  with  a  goal  to  reduce  all 
erosion  in  the  country  to  tolerable  levels  or  T- 
values.  The  T-values  represent  the  maximum  level 
of  erosion  that  will  permit  a  high  level  of  crop 
productivity  to  be  sustained  economically  and  in- 
definitely. Landowners  and  county  governments 
should  develop  plans  based  on  these  values  to 
remain  eligible  for  federal  and  state  agricultural 
benefits.  These  plans  should  be  coupled  with  regu- 
lations and  enforcement  provisions  to  ensure  com- 
pliance. New  education  efforts  and  acquisition  of 
easements  on  the  most  highly  erodible  lands  are 
also  suggested.  (Cremmins-AEPCO) 
W88-10093 


FIELD  EVIDENCE  FOR  HYDRAULIC  JUMPS 
IN  SUBAQUEOUS  SEDIMENT  GRAVITY 
FLOWS, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. 

F.  H.  Weirich. 

Nature  NATUAS,  Vol.  332,  No.  6165,  p  626-629, 
April  14  1988.  2  fig,  18  ref. 

Descriptors:  *Turbidity  currents,  *Fluid  mechan- 
ics, *Hydraulic  jump,  'Gravity  flow,  *Reservoir 
silting,  *Sediment  transport,  Reservoir  operation, 
Reservoirs,  Turbidity,  Sediments,  Geology,  Depo- 
sition, Reservoirs. 

Despite  the  significance  of  subaerial  and  suba- 
queous sediment-laden  gravity  flows  as  geological 
and  geomorphic  agents,  understanding  of  such 
transport  and  depositional  processes  is  limited.  In 
particular,  there  is  little  known  about  the  mecha- 
nisms involved  in  the  conversion  of  higher-density 
turbidity  currents.  To  address  this  issue,  a  detailed 
field  study  of  this  conversion  process  was  under- 
taken on  flows  and  their  deposits  within  a  reser- 
voir. The  results  presented  provide  field  evidence 
indicating  the  occurrence  of  hydraulic  jumps  as  a 
conversion  mechanism  in  such  flows,  and  the  dep- 
osition of  large  quantities  of  sediment  in  the  inter- 
mediate down-jump  area.  The  findings  are  signifi- 
cant both  in  terms  of  basic  geological  processes  as 
well  as  in  applications  to  problems  of  reservoir 
management  in  areas  with  high  sediment  inputs. 
(Author's  abstract) 
W88-10159 


MARINE  DISPERSAL  AND  DEPOSITION  OF 
YELLOW  RIVER  SILTS  BY  GRAVITY-DRIVEN 
UNDERFLOWS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
L.  D.  Wright,  W.  J.  Wiseman,  B.  D.  Bornhold,  D. 
B.  Prior,  and  J.  N.  Suhayda. 

Nature  NATUAS,  Vol.  332,  No.  6165,  p  629-632, 
April  14  1988.  4  fig,  12  ref. 

Descriptors:  *China,  *Deltas,  *Estuaries,  •Under- 
flow, *Turbidity  currents,  *Sediment  transport, 
•Gravity  flow,  *Sedimentation,  *Deposition, 
Bohai  Gulf,  Flooding,  Yellow  River. 

Field  measurements  of  the  processes  of  dispersion 
of  concentrated  suspended  silts  over  the  active 
delta  front  of  the  Yellow  River  (China)  show  that 
cross-isobath  sediment  dispersal  into  the  shallow 
Bohai  Gulf  is  dominated  by  gravity-driven  under- 
flows. These  underflows  descend  the  rapidly  pro- 
grading  delta  front  as  hyperpycnal  plumes  1-4  m 
thick.  The  widespread,  dilute  plumes  observed 
during  the  summer  flood  season  deposited  most  of 
their  sediment  and  experienced  extinction  between 
the  5-m  and  10-m  depth  contours.  High-frequency 
internal  waves  on  the  upper  interface  of  the  under- 
flows may  have  contributed  to  the  rapid  decelera- 
tion. Muds  resuspended  by  an  intense  autumn 
storm  caused  denser,  but  short-lived,  plumes  which 
extended  downslope  to  depths  of  over  13  m.  (Au- 
thor's abstract) 
W88-10160 


SEASONAL  VARIATIONS  OF  D/H  AND  13CV 
12C  RATIOS  OF  MICROBIAL  METHANE  IN 
SURFACE  SEDIMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-10162 


SOURCES  OF  THE  LIPIDS  IN  THE  BOTTOM 
SEDIMENTS  OF  AN  ENGLISH  OLIGO-MESO- 
TROPHIC  LAKE, 

Bristol   Univ.    (England).   Organic   Geochemistry 

Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10209 


DISPERSIVE  FORCE  BASIS  FOR  CONCEN- 
TRATION PROFILES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

K.  C.  Wilson,  and  F.  J.  Pugh. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,   No.   7,   p   806-810,  July    1988.   2  fig,   6  ref, 

append. 

Descriptors:  •Sediment-water  interfaces,  'Disper- 
sive force,  *Sediment  transport,  *Sediment  con- 
centration, 'Model  studies,  *Sediment  distribution, 
•Suspended  sediments,  Bed  load,  Solids,  Bottom 
sediments. 

This  paper  presents  the  dispersive-force  basis  for 
calculating  sediment  concentration  distribution  for 
both  large  and  small  particles,  linking  bed-load  and 
suspended-load  components  of  solids  transport, 
providing  a  basis  for  improved  sediment  modeling. 
(Friedmann-PTT) 
W88-10235 


OBSERVATIONS  OF  THE  CONNECTION  BE- 
TWEEN WATER  MOVEMENTS  AND  DEEP- 
BOTTOM  SEDIMENTS  IN  LAKE  VANAJAN- 
SELKA, 

Helsinki  Univ.  (Finland).  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10289 


WATER  CURRENTS  AND  EROSION  OF  CEL- 
LULOSE FIBERS  IN  A  SHORT  TERM  REGU- 
LATED WATER  COURSE, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

T.  Huttula,  and  K.  Krogerus. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  167-180, 

1987.  9  fig,  5  tab,  17  ref. 

Descriptors:  *Water  currents,  *Lakes,  'Erosion, 
'Regulated  flow,  'Sediment  transport,  'Sedimen- 
tation, 'Effluents,  Hydroelectric  plants,  Lake  Kar- 
jenniemenselka,  Finland,  Cellulose  fibers,  Sedimen- 
tation traps,  Valkeakoski  River,  Shear,  Viscose 
wastes,  Pulp  wastes. 

The  interaction  between  water  currents  and  sedi- 
mented  effluents  from  pulp,  paper  and  viscose  mills 
has  been  investigated  with  the  help  of  field  and 
laboratory  flume  measurements.  Field  measure- 
ments were  done  in  Valkeakoski  River  in  southern 
Finland  for  18  days  in  autumn  1983  with  automatic 
current  meters,  sedimentation  traps  and  water  sam- 
ples. Water  currents  were  caused  by  the  discharge 
of  a  hydropower  plant  and  winds.  During  four 
days,  166  tons  of  suspended  solids  eroded  (of 
which  160  tons  settled  again  on  the  area  between 
hydropower  plant  and  Pikkuvuolle  and  Isovuolle 
Sounds).  Eighty-two  percent  of  the  outflowing 
suspended  solids  flowed  through  Isovuolle.  The 
areal  distribution  of  the  settling  on  Lake  Karjen- 
niemenselka  was  determined  by  throughflow  and 
wind  induced  currents.  The  erosion  of  the  sedi- 
ment taken  from  the  recipient  was  studied  in  the 
flume  at  various  bottom  shears.  Settling  velocity 
for  the  sediment  was  0.8  m/h.  The  dependency  of 
the  erosion  on  the  bottom  shear  is  presented 
graphically.  The  earlier  velocity  fields  also  affect 
the  erosion.  The  critical  shear  was  0.008  N/sq  m. 
From  the  field  measurements,  it  was  possible  to 
verify  that  this  value  is  realistic.  The  relation  pre- 
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sented  here  may  be  used  in  water  quality  models 
for  erosion  of  such  a  sediment.  (Author's  abstract) 
W88-10302 


SURFACE  RUN-OFF  POLLUTION  OF  AGRI- 
CULTURAL BASINS  IN  THE  PROTECTIVE 
ZONE  OF  THE  DOBCZYCE  DAM  RESERVOIR 
(THE  CARPATHIAN  PLATEAU-POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10362 


SOIL  AND  WATER  LOSSES  IN  A  LOW  INTEN- 
SITY RAINFALL  REGION  IN  IRAQ, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-10400 


SEDIMENT,  PHOSPHORUS,  AND  NITROGEN 
IN  CHANNELISED  SURFACE  RUN-OFF 
FROM  A  NEW  ZEALAND  PASTORAL  CATCH- 
MENT, 

Ministry  of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10441 


HAND-HELD  BENTHIC  CORE  SAMPLER, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10454 


EXPERIMENTAL  STUDY  OF  MERCURY 
TRANSFER  BETWEEN  ARTIFICIALLY  CON- 
TAMINATED SEDIMENT  (CH3HGCL)  AND 
MACROPHYTES  (ELODEA  DENSA), 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Fondamentale  et  d'Ecotoxicologie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10504 


GEOCHEMICAL  MASS-BALANCE  RELA- 
TIONSHIPS FOR  SELECTED  IONS  IN  PRE- 
CIPITATION AND  STREAM  WATER,  CATOC- 
TIN  MOUNTAINS,  MARYLAND, 

Geological  Survey,  Towson,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10518 


SEDIMENT  DISPERSAL  IN  THE  KNYSNA  ES- 
TUARY: ENVIRONMENTAL  MANAGEMENT 
CONSIDERATIONS, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 
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Descriptors:  'Knysna  Estuary,  'Erosion,  'Sedi- 
ment sources,  'Estuaries,  'Sediment  distribution, 
Environmental  policy,  Dunes,  Sand,  South  Africa, 
Young  Rivers. 

The  Knysna  estuary  lies  in  the  southern  Cape 
(South  Africa)  where  its  catchment  basin  drains  a 
small  forested  area.  The  estuary  is  in  a  youthful 
stage  of  development  and  has  a  large  surface  area. 
It  is  17  km  long  and  a  permanent,  rock-bound  tidal 
inlet  connects  the  estuary  with  the  sea.  A  low 
influx  of  sediment,  consisting  mainly  of  sand, 
enters  the  estuary.  The  little  mud  present  is  superfi- 
cial and  concentrated  in  areas  near  local  source 
rocks  of  mud,  and  in  areas  where  restrictions  to 
free  flow  result  in  near-stagnant  water.  The  con- 
tent of  skeletal  CaC03  in  the  sediment  gradually 
decreases  up-estuary  from  the  inlet  whereas  the 
content  of  organic  material  increases  up-estuary. 
Sediment  in  the  estuary  has  3  source  areas:  (i)  the 
sea  from  where  it  enters  through  the  inlet;  (ii)  the 
catchment  basin;  and  (iii)  Brenton  dune  on  the 
southern  bank  of  the  estuary.  The  dominant  sedi- 
ment source  is  Brenton  dune.  If  erosion  of  the 
partly  consolidated  sand  on  the  dune  were  to  ac- 


celerate it  would  cause  large  volumes  of  sand  to  be 
deposited  in  the  estuary;  this  would  lead  to  unde- 
sirable shoaling.  Future  development  on  Brenton 
dune  and  its  environs  should  be  designed  specifi- 
cally to  prevent  harmful  erosion.  (Author's  ab- 
stract) 
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EFFECTS  OF  RIVER  FLOODS  ON  SEDIMENT 
DISPERSAL  IN  SMALL  ESTUARIES:  A  CASE 
STUDY  FROM  EAST  LONDON, 
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Descriptors:  'Fluvial  sediments,  'Estuaries,  'Ero- 
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Flood  discharge,  Intertidal  areas,  Nahoon  Estuary, 
Gqunube  Estuary,  Kwelera  Estuary. 

The  Nahoon,  Gqunube,  and  Kwelera  estuaries  lie 
on  a  15-km  stretch  of  coast  northeast  of  East 
London.  The  estuaries  have  many  similarities. 
Sedimentation  in  the  estuaries  is  characterized  by 
accumulation  of  marine  sand  in  the  lower  estuaries, 
and  deposition  of  fluvially  derived  mud  in  the 
middle  and  upper  estuaries.  The  muddy  nature  of 
the  sediment  in  the  middle  and  upper  sections  of 
the  estuaries  causes  the  channels  there  to  have 
steep  banks  whereas  intertidal  flats  prevail  in  the 
sandy  lower  reaches  of  the  estuaries.  About 
400,000  cu  m  of  sediment  was  scoured  from  the 
Nahoon  estuary  during  a  river  flood  in  November 
1985.  The  flood  caused  differential  erosion  depend- 
ing on  the  nature  of  the  sediment:  partly  consoli- 
dated muddy  sediment  in  the  middle  estuary  was 
much  less  eroded  than  sand  which  was  removed  in 
large  volumes  from  the  lower  estuary.  This  differ- 
ence is  attributed  to  the  difference  in  erosion  com- 
petence between  compact  mud  and  loose  sand.  In 
the  lower  Kwelera  estuary  a  dolerite  promonotory 
extending  into  the  channel  deflected  the  flood 
water  away  from  the  previously  existing  tidal 
channel.  As  a  result  a  new  channel  was  eroded  into 
the  unconsolidated  bed  and  a  gyre,  produced  by 
the  flow  deflection,  superficially  scoured  the  sur- 
face of  the  adjacent  intertidal  flat.  (Author's  ab- 
stract) 
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SEDIMENT     TRANSPORT     IN     A     CURVED 
CHANNEL, 

For  primary  bibliographic  entry  see  Field  8B. 
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ANALYSIS  OF  ERODIBILITY  OF  TWO  TROP- 
ICAL SOILS  USING  A  PROCESS  MODEL, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agronomy  and 

Soil  Sciences. 

A.  Lo,  S.  A.  El-Swaify,  and  C.  W.  Rose. 
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tab,  9  ref. 

Descriptors:  'Soil  erosion,  'Erosion,  'Runoff,  Soil 
physical  properties,  Model  studies,  Sedimentology, 
Rainfall  impact,  Entrainment,  Rainfall  simulation. 

Field-scale  runoff  and  sediment  data  obtained  by 
rainfall  simulation  are  conventionally  analyzed  to 
derive  empirical  erodibility  such  as  the  K-factor  in 
the  universal  soil  loss  equation  (USLE).  In  this 
study,  such  data  were  obtained  under  standardized 
rainstorms  on  two  highly  weathered  tropical  soils 
for  Hawaii  (Typic  Torrox  and  Hydric  Dystran- 
dept).  In  addition,  a  simplified  version  of  a  phys- 
ically-based model  that  embodies  the  processes  of 
rainfall  detachment,  runoff  detachment  (entrain- 
ment) and  deposition  (sedimentation)  was  used  to 
analyze  the  same  data  set.  Higher  USLE  erodibi- 
lity values  corresponded  well  with  higher  values 
for  the  entrainment  efficiency  of  overland  flow.  It 
was  concluded  that  this  process-based  model  can 
complement  the  empirical  USLE  to  provide  a 
transferable  quantitative  understanding  of  soil  sus- 
ceptibility to  erosion.  (Author's  abstract) 
W88-10645 


DIMENSIONLESS  ANALYTICAL  SOLUTIONS 
FOR  DAM-BREACH  EROSION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 
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Descriptors:  'Rainstorms,  'Rainfall-runoff  rela- 
tionships, 'Sedimentation  rates,  'Runoff,  'Glacial 
melt,  'Fjords,  Sedimentation,  Tidewater,  Glaciers, 
Brackish  water,  Alaska,  Suspended  sediments,  Sa- 
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Runoff  from  a  late  summer  storm  drained  rapidly 
to  a  subglacial  stream  of  McBride  Glacier,  south- 
east Alaska.  The  stream  transported  large  volumes 
of  sediment  that  discharged  from  the  glacier's  tide- 
water front  directly  into  fjord  water  at  40  m  depth. 
Measurements  of  salinity,  temperature,  and  sus- 
pended-sediment concentration  indicate  that  the 
sediment  was  transported  by  interflows  within 
brackish  fjord  water.  Sedimentation  rates  were  ex- 
ceptionally high  (up  to  five  times  normal).  Lami- 
nated fine  sand  accumulated  in  proximal  sediment 
traps,  and  silty  mud  accumulated  in  distal  traps. 
The  low  frequency  of  large  storms  late  in  the  melt 
season  indicates  that  the  sedimentary  products 
would  be  rare  but  significant  marker  horizons  in 
temperate  glacomarine  sequences.  (Author's  ab- 
stract) 
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distribution. 

A  12-km  bedrockfloored  reach  of  the  Raritan 
River  that  separates  two  gravel-bed  reaches,  above 
and  below,  was  examined.  The  bedrock  channel 
has  a  patchy  veneer  of  sandy  gravel  that  covers 
the  bed  in  areas  of  low  slope  but  elsewhere  consists 
of  lateral  bars  and  discrete,  two-dimensional  gravel 
bed  forms  perched  on  bedrock.  Mean  B-axes  of  the 
25  largest  clasts  on  the  crests  of  these  bed  forms 
range  from  10.4  to  13.8  cm.  Shear  stresses  estimat- 
ed from  measured  velocity  profiles  and  depth-slope 
calculations  indicate  that  most  clasts  on  the  bed 
forms  are  entrained  by  the  bankfull  discharge  (290 
m/s)  which  is  equaled  or  exceeded  about  1%  of 
the  time.  The  thalweg  of  the  80-m-wide  channel  is 
incised  about  0.5  to  0.7  m,  and  it  meanders  with  a 
wavelength  of  about  750  m,  or  approximately  10 
times  channel  width.  This  thalweg  meander  wave- 
length is  consistent  with  reference  to  drainage  area 
when  compared  to  channel  meander  wavelengths 
in  other  locations  within  the  basin  and  is  similar  to 
that  in  other  rivers  of  comparable  dimensions  and 
discharge.  The  bedrock-alluvial  reach  is  similar  to 
alluvial  channels  with  reference  to  meander  geom- 
etry and  sediment  distribution.  It  occupies  an  inter- 
mediate position  on  a  continuum  of  channels  of 
varying  sediment  supply  in  relation  to  transport 
capacity,  ranging  from  alluvial  channels  to  those 
completely  formed  in  bedrock.  (Author's  abstract) 
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Descriptors:  'Sediment  transport,  'Lake  sedi- 
ments, 'Reservoirs,  'Sediment  distribution,  'Ero- 
sion, 'Bottom  sediments,  'Aggradation,  'Degrada- 
tion, On-site  data  collections,  Water  quality  man- 
agement, Economic  aspects,  Catchments,  Decision 
making,  Resources  management,  Agriculture,  Hy- 
droelectric plants. 

A  program  aimed  at  solving  problems  of  erosion, 
transportation,  and  deposition  of  bedload,  was  fo- 
cused chiefly  on  applied  observations,  particularly 
the  assessment  of  changes  in  reservoir  geometry. 
The  method  of  direct  measurement  of  aggradation, 
sedimentation,  and  degradation  has  been  used. 
Comparison  of  repeated  measurements  in  reser- 
voirs, or  single  measurements  and  designed  param- 
eters, showed  the  dynamics  of  erosion-sedimenta- 
tion processes  within  the  cascade  of  reservoirs  as 
well  as  of  individual  reservoirs,  the  mutual  behav- 
ior of  the  reservoir  and  catchment.  It  was  possible 
to  quantify  and  localize  the  sedimentation  within 
the  reservoir.  These  data  enable  a  correct  decision 
concerning  the  urgency  and  kind  of  reclamation 
measures.  Many  aspects  of  this  approach  may  also 
be  expressed  also  with  respect  to  their  economy, 
for  instance,  the  returning  of  the  reservoir  storage 
area  for  hydropower  production,  utilization  of  the 
excavated  material  in  building  industry,  agricul- 
ture, improvement  of  water  quality,  design  of  plans 
for  excavation  works,  etc.  (Author's  abstract) 
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tion, Waves. 

Rangaunu  Harbor  is  a  shallow  estuary  drained 
northward  by  a  dendritic  channel  system  onto  an 
extensive  ebb-tidal  delta.  The  inlet  trough  is  lined 
with  lag  sediments,  over  which  sand  is  occasional- 
ly transported  in  ribbons.  Most  sediment  transport 
is  confined  to  channel-margin  megaripple  fields 
moving  sand  seaward  onto  the  terminal  lobe  of  the 
delta.  Interacting  wave  and  tidal  forces  direct  sedi- 
ment landward  from  the  lobe  in  anticlockwise 
gyres,  generating  recurved  bars  and  furrows  on  the 
delta  platform  and  feeding  sediment  to  Te  Puke  te 
Huri  Spit  around  the  outer  face  of  the  delta.  Flood 
tides  and  shoaling  waves  return  this  sediment  to 
the  shorefade  and  back  to  the  harbor  mouth.  Flood 
flow  is  concentrated  in  a  marginal  channel  on  the 
eastern  side  of  the  delta;  wave-reinforced  flood 
flows  transport  sediment  landward  in  sand  ribbons 
from  the  floor  of  Rangaunu  Bay  into  the  harbor. 
The  bay  floor  probably  supplies  80%  of  the  sedi- 
ment for  delta  growth.  Between  1958  and  1979,  7.8 
x  10  to  the  sixth  power  cu  m  of  sediment  was 
added  to  the  delta,  with  the  most  significant 
changes  occurring  in  areas  of  well-developed  bed- 
forms  and  high  sediment  transport.  Volumetric 
gains  to  the  delta  have  been  very  large  but  may 
include  cyclic  changes  in  the  sediment  budget. 
(Author's  abstract) 
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A  review  is  provided  of  current  knowledge  re- 
garding the  transport  of  gravel  in  alluvial  channels. 
Attention  is  focused  on  river  channels  typical  of 
the  Canterbury  Plains,  South  Island,  New  Zealand 
in  which  both  bed  and  banks  are  composed  primar- 
ily of  gravelly  alluvium.  This  point  should  be 
borne  in  mind  in  any  comparison  with  rivers  in 
other  parts  of  the  world  where,  not  infrequently,  a 
gravel-bed  channel  is  bounded  by  banks  of  cohe- 
sive sediment.  The  text  deals,  in  turn,  with:  thresh- 
old conditions  for  the  onset  and  cessation  of  gravel 
movement;  identification  of  different  components 
of  gravel  bed  load;  formula  for  the  prediction  of 
rates  of  gravel  transport;  case  studies  of  prediction 
of  gravel  bed  transport  capacity;  and  the  relation- 
ship between  the  magnitude  of  gravel  loads  and 
channel  behavior,  particularly  the  meandering  and 
braiding  characteristics  of  such  channels.  The 
review  provides  both  a  critical  analysis  of  the 
present  literature  dealing  with  bedload  transport  in 
gravel  channels,  and  an  assessment  of  the  rel- 
evance (or  lack  thereof)  of  current  scientific  theory 
and  engineering  practice  to  field  cases  in  the  Can- 
terbury Plains.  While  definitive  answers  cannot  yet 
be  provided  in  many  cases,  the  review  seeks  to 
identify  correctly  the  conclusions  that  do  emerge 
from  presently  available  data,  and  to  indicate  re- 
search directions  necessary  to  provide  a  more 
complete  understanding  of  the  behavior  of  such 
rivers.  (Author's  abstract) 
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This  book  is  a  synthesis  of  river  processes  and 
forms  in  drylands  -  the  semiarid,  arid,  and  extreme- 
ly arid  portions  of  the  earth's  surface.  It  describes 
the  present  understanding  of  dryland  rivers,  using 
a  theoretical  framework  with  examples  and  results 
of  research  from  many  areas  of  the  world.  The 
most  important  feature  of  this  book  is  that  it  repre- 
sents the  first  organized  review  of  the  knowledge 
about  dryland  rivers.  The  primary  purpose  of  this 
book  is  to  begin  the  development  of  a  geographic 
theory  for  modern  dryland  rivers  by  organizing 
the  generalizations  available  from  previous  re- 
search into  a  connected  intellectual  framework. 
From  this  assembly  of  ideas  comes  a  broad  per- 
spective on  dryland  rivers  as  manifestations  of  the 
interactions  of  three  landscapes:  a  landscape  of 
energy,  a  landscape  of  resistance,  and  a  landscape 
of  geomorphic  work.  The  interactions  among  these 
landscapes  (or  the  spatial  distributions  of  relevant 


physical  measures)  produce  water  and  sediment 
processes  and  resulting  landforms.  Vegetation  and 
direct  human  invervention  are  major  modifications 
to  the  landscapes  that  alter  the  processes  and 
forms.  This  perspective  forms  the  outline  of  a 
general  theory  and  is  the  outline  of  this  book. 
(Lantz-PTT) 
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Beginning  in  1969,  a  series  of  experimental  studies 
of  drainage  basin  evolution  and  hydrology,  river 
channel  and  valley  morphology  and  behavior,  and 
alluvial-fan  morphology  and  sedimentology  were 
performed.  Some  experiments  were  performed  to 
generate  and  test  hypotheses,  and  others  simply  to 
document  the  morphology  and  evolution  of  model 
landforms.  A  major  objective  of  this  book  is  to 
make  the  results  of  experiments  more  generally 
available.  The  emphasis  is  on  landforms,  but  land- 
forms  cannot  be  isolated  from  hydrologic  and  sedi- 
mentary processes;  therefore,  in  addition  to  the 
chapters  on  drainage  basin  hydrology,  alluvial  fan 
sedimentology,  and  placers.  The  book  is  organized 
in  three  parts,  which  dealt  with  the  morphology 
and  dynamics  of  (1)  drainage  basins,  (2)  rivers  and 
valleys,  and  (3)  alluvial  fans  and  sedimentary  de- 
posits. (Lantz-PTT) 
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Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8614198.  Ph.D.  Dissertation,  1985.  217 
p,  30  fig,  16  tab,  203  ref,  3  append. 

Descriptors:  'Surface  water,  'Surface  tension, 
'Air-water  interfaces,  'Water  sampling,  'Natural 
waters,  Compressibility,  Physicochemical  proper- 
ties, Subsurface  water,  Films,  Fluorometry,  Chesa- 
peake Bay,  Atlantic  Ocean. 

The  physico-chemical  behavior  of  microlayer  ma- 
terial was  characterized  using  natural  water  sam- 
ples collected  from  the  surface  and  subsurface  of 
the  Chesapeake  Bay  and  the  Atlantic  Ocean.  Em- 
phasis was  placed  on  the  properties  of  the  material 
in  natural  water  that  reduce  surface  tension.  Film 
pressure  versus  area  isotherms  and  coefficients  of 
compressibility  were  determined.  A  two-dimen- 
sional gas  model  was  used  to  describe  the  mole- 
cules of  the  surface  film.  Compounds  containing 
primary  amino  groups  were  measured  in  the  sam- 
ples using  a  fluorometric  technique.  An  automated 
field  instrument  for  measuring  surface  tension 
every  three  minutes  was  constructed.  Water  from  a 
floating  pump  was  fed  to  a  chamber  with  a  surface 
tension  sensor.   A  microcomputer  controlled  the 
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pump  and  the  sensor.  Surface-active  material  with 
closely  similar  physical  properties  was  generally 
found     in     all     locations     sampled.     (Cremmins- 
AEPCO) 
W88-10091 


AQUEOUS  SOLUBILITY  OF  SELECTED  BI- 
PHENYL,  FURAN,  AND  DIOXIN  CON- 
GENERS, 

Utah  State  Univ.,  Logan.  Div.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10134 


ENRICHED  CONCENTRATIONS  OF  BRO- 
MINE, CHLORINE,  AND  IODINE  IN  URBAN 
RAINFALL  AS  DETERMINED  BY  INSTRU- 
MENTAL NEUTRON  ACTIVATION  ANALY- 
SIS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Nu- 
clear Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10136 


ATHIAS  -  AN  INFORMATION  SYSTEM  FOR 
ABIOTIC  TRANSFORMATIONS  OF  HALOGE- 
NATED  HYDROCARBONS  IN  AQUEOUS  SO- 
LUTION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10137 


ESTIMATION  OF  OCTANOL/WATER  PARTI- 
TION COEFFICIENTS:  EVALUATION  OF  SIX 
METHODS  FOR  HIGHLY  HYDROPHOBIC 
AROMATIC  HYDROCARBONS, 

Utah  State  Univ.,  Logan.  Div.  of  Environmental 
Engineering. 

W.  J.  Doucette,  and  A.  W.  Andren. 
Chemosphere  CMSHAF,  Vol.   17,  No.  2,  p  345- 
359,  1988.  6  fig,  4  tab,  32  ref.  US  Dept.  of  Com- 
merce   Grant    NA80O-AA-D-O0O86,    Project    R/ 
MW-21. 

Descriptors:  'Hydrocarbons,  'Chemical  proper- 
ties, 'Organic  compounds,  Molecular  structure, 
Data  evaluations,  Mathematical  models,  Chemical 
analysis,  Experimental  data. 

Six  methods  for  estimating  log  K  sub  ow  were 
evaluated  using  a  set  of  experimental  values  for  64 
aromatic  compounds.  All  log  K  sub  ow  values 
used  in  this  evaluation  were  experimentally  meas- 
ured using  a  generator-column  technique.  This 
provided  an  accurate,  self-consistent  set  of  com- 
pounds having  log  K  sub  ow  values  ranging  from 
2.13  to  8.58.  The  estimation  methods  examined 
included  two  group  contribution  methods  and  four 
correlative  methods  utilizing  molecular  weight, 
HPLC  retention  time,  molecular  connectivity 
index,  and  total  molecular  surface  area.  Results  of 
the  evaluations  showed  that  correlative  methods, 
using  parameters  such  as  RP-HPLC  retention 
times,  molecular  connectivity  indeces,  and  total 
surface  areas  to  predict  log  K  sub  ow,  were  more 
accurate,  but  required  a  set  of  compounds  having 
accurate  log  K  sub  ow  values.  Because  the  experi- 
mental data  used  in  this  study  contained  com- 
pounds with  log  K  sub  ow  values  ranging  from  2 
to  8.58,  the  correlative  methods  were  developed 
and  evaluated  for  compounds  having  higher  log  K. 
sub  ow  values  than  previously  reported.  The 
method  utilizing  MCIs  gave  the  smallest  average 
error  and  values  were  easily  calculated  from  struc- 
ture alone.  TSA  gave  similar  results.  While  more 
difficult  to  compute,  TSA  values  may  be  more 
conceptually  meaningful.  (Friedmann-PTT) 
W88-10138 


VAPOR-PHASE  ADSORPTION  OF  ALKYL- 
BENZENES  AND  WATER  ON  SOILS  AND 
CLAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10150 


ATMOSPHERIC     CONTAMINATION     WITH 
POLYCHLORINATED  BIPHENYLS  IN  BELA 


KRAJINA  (YUGOSLAVIA):  EMISSIONS  FROM 
INDUSTRIAL  PLANT,  LANDFILL,  AND 
RIVER  AREAS, 

Public  Health  Inst,  of  Slovenia,  Lujubijana  (Yugo- 
slavia). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10154 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  4.  ATMOSPHERIC 
HEAVY  METAL  POLLUTION  OF  THE 
BOTTOM  OF  THE  RESERVOIR  AT 
KOZLOWA  GORA, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10180 


RATES  OF  AMMONIA  RELEASE  FROM  SEDI- 
MENTS BY  CHIRONOMID  LARVAE, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W88- 10203 


PHOSPHORUS  INACTIVATION  IN  A  EUTRO- 
PHIC  LAKE  BY  THE  DIRECT  ADDITION  OF 
FERRIC  ALUMINIUM  SULPHATE:  CHANGES 
IN  PHYTOPLANKTON  POPULATIONS, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10208 


SOURCES  OF  THE  LIPIDS  IN  THE  BOTTOM 
SEDIMENTS  OF  AN  ENGLISH  OLIGO-MESO- 
TROPHIC  LAKE, 

Bristol   Univ.   (England).   Organic   Geochemistry 

Unit. 

For  primary  bibliographic  entry  see  Field  2H. 

W88- 10209 


VARIATION  IN  THE  C:P  RATIO  OF  SUS- 
PENDED AND  SETTLING  SESTON  AND  ITS 
SIGNIFICANCE  OF  P  UPTAKE  CALCULA- 
TIONS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,    Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10214 


NUCLEATION  OF  SULFURIC  ACID-WATER 
AND  METHANESULFONIC  ACID-WATER  SO- 
LUTION PARTICLES:  IMPLICATIONS  FOR 
THE  ATMOSPHERIC  CHEMISTRY  OF  OR- 
GANOSULFUR  SPECIES, 

California    Inst,    of   Tech.,    Pasadena.    Dept.    of 
Chemical  Engineering. 
S.  M.  Kreidenweis,  and  J.  H.  Seinfeld. 
Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
2,  p  283-296,  February  1988.  14  fig,  2  tab,  40  ref,  2 
appen. 

Descriptors:  'Chemistry  of  precipitation,  'Acid 
rain,  'Sulfur  compounds,  'Nucleation,  'Sulfuric 
acid,  'Aerosols,  'Air  pollution,  Atmospheric 
water,  Model  studies,  Chemical  properties. 

Binary  nucleation  theory  is  applied  to  the  forma- 
tion of  aqueous  sulfuric  acid  and  aqueous  methane- 
sulfonic  acid  particles  and  the  relative  rates  of 
aerosol  formation  in  humid  atmosphere  are  com- 
pared. An  integral  model  is  presented  that  de- 
scribes nucleation  of  solution  particles,  aerosol 
growth,  and  condensable  vapor  source  and  deple- 
tion rates.  To  extend  this  model,  the  water  activi- 
ties of  the  ternary  solution,  sulfuric  acid-methane- 
sulfonic  acid-water,  are  estimated,  and  growth  of 
the  nucleated  aerosol  by  incorporation  of  both 
types  of  acid  is  considered.  Predictions  of  both 
forms  of  the  model  are  compared  with  experimen- 
tal results  for  the  photo-oxidation  of  demethylsul- 
fide  in  humid  air.  (Author's  abstract) 
W88-10237 


NUMERICAL  STUDIES  OF  ACIDIFICATION 
PROCESSES  WITHIN  AND  BELOW  CLOUDS 
WITH  A  FLOW-THROUGH  CHEMICAL  REAC- 
TOR MODEL, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

M.  S.  Hong,  and  I.  Y.  Lee. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
2,  p  297-305,  February  1988.  11  fig,  9  tab,  15  ref. 

Descriptors:  'Clounds,  'Acid  rain,  'Atmospheric 
water,  'Chemistry  of  precipitation,  'Air  pollution, 
Model  studies,  Chemical  properties,  Simulation, 
Numberical  analysis. 

A  flow-through  chemical  reactor  model  had  been 
exercised  to  assess  the  importance  of  various  oxida- 
tion reactions  and  cloud  processes  on  wet  removal 
and  redistribution  of  atmospheric  pollutants,  and  to 
investigate  the  effect  of  in-cloud  acidification  on 
precipitation  chemistry  at  the  surface.  Preliminary 
results  indicate  that  in-cloud  acidification  accounts 
for  more  than  60%  of  the  wet  deposited  acids 
derived  from  acidification  of  initial  S02,  that  42- 
57%  of  water-soluble,  non-reactive  NH3  and 
HN03  are  removed  by  wet  deposition.  The 
pseudo-first-order  conversion  rate  of  S02  to 
(S04)2-  ranges  from  3  to  25%/h  depending  on 
initial  and  boundary  conditions.  (Author's  abstract) 
W88-10238 


TIME-TRENDS  OF  SULFATE  AND  NITRATE 
IN  PRECIPITATION  IN  NORWAY  (1972-1982), 

Bergen  Univ.  (Norway).  Geofysisk  Inst. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-10239 


TREND  AND  SEASONAL  VARIATION  OF 
PRECIPITATION  CHEMISTRY  DATA  IN  THE 
NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  2B. 

W88-10240 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W88-10241 


SOLUBILITY  OF  SOME  NATURAL  MINER- 
ALS IN  ATMOSPHERIC  PRECIPITATION, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

R.  Sequeira. 

Atmospheric  Environment  ATENBP,  Vol.  22,  No. 
2,  p  369-374,  February  1988.  3  tab,  20  ref. 

Descriptors:  'Trace  elements,  'Minerals,  'Weath- 
ering, 'Chemistry  of  precipitation,  'Solubility, 
Precipitation,  Atmospheric  water,  Chemical  analy- 
sis, Trace  metals. 

Theoretical  and  experimental  data  on  the  aqueous 
solubility  of  a  number  of  the  so-called  'poorly- 
soluble'  natural  minerals  are  presented.  The  miner- 
als were  so  chosen  as  to  represent  10  trace  ele- 
ments measured  frequently  in  atmospheric  precipi- 
tation. The  experimental  solubility  obtained  from 
standard  literature  is  generally  found  to  be  several 
orders-of-magnitude  larger  than  that  based  on  ther- 
modynamic data.  The  highly  enhanced  solubility 
in  the  laboratory  experiments,  in  all  probability,  is 
due  to  hydrolysis.  On  the  other  hand,  the  concen- 
tration of  the  trace  elements  in  acid-treated  bulk 
precipitation  are,  apparently,  orders-of-magnitude 
smaller  than  the  experimental  values  correspond- 
ing to  their  respective  minerals  considered.  There- 
fore, such  minerals  in  wet  natural  precipitation 
ought  to  be  treated  as  soluble  since  their  aqueous 
concentrations  would  only  represent  sub-saturated 
solutions.  (Author's  abstract) 
W88-10242 


INFLUENCE  OF  PRETREATMENT  ON  THE 
CAPACITY  AND  SELECTIVITY  OF  CLINOPTI- 
LOLITE  FOR  METAL  IONS, 
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Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W88- 10260 


PRODUCTION  OF  LIPOPHILIC  VOLATILE 
ORGANOHALOGEN  MATERIALS  DURING 
LABORATORY  CHLORINATION  OF  SOME 
WASTE  WATER  AND  POLLUTED  RIVER 
WATER  SAMPLES  FROM  YUGOSLAVIA, 
Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 
Center  for  Marine  Research. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-10261 


NEUTRALIZING  STRATEGIES  FOR  ACID 
WATERS:  SODIUM  AND  CALCIUM  PROD- 
UCTS GENERATE  DIFFERENT  ACID  NEU- 
TRALIZING CAPACITIES, 

Freshwater   Biological    Association,    Windermere 

(England). 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 10266 


CONDITIONS  REQUIRED  FOR  THE  PRE- 
CIPITATION OF  ALUMINIUM  IN  ACIDIC 
NATURAL  WATERS, 

Freshwater    Biological     Association,     Ambleside 

(England). 

E.  Tipping,  C.  Woof,  P.  B.  Walters,  and  M. 

Ohnstad. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  585- 

592,  May  1988.  7  fig,  4  tab,  20  ref. 

Descriptors:  'Natural  waters,  "Chemistry  of  pre- 
cipitation, *Acid  water,  *Aluminum,  'Solubility, 
Temperature  effects,  Hydrogen  ion  concentration, 
Aluminum(oxy)hydroxide,  Sulfates,  Mathematical 
equations,  Decomposing  organic  matter. 

Laboratory  and  field  studies  were  carried  out  to 
define  the  conditions  necessary  for  the  precipita- 
tion of  Al  in  natural  waters  of  pH  4.6.  It  is  con- 
cluded that  if  precipitation  does  occur  it  involves 
the  formation  of  Al(oxy)hydroxide,  not  aluminosi- 
licates  or  basic  aluminum  sulfates.  The  solubility 
product  of  the  Al(oxy)hydroxide  is  highly  temper- 
ature dependent  (delta  H  =  -30.5/kcal).  It  is  also 
sensitive  to  concentrations  of  S04(--)  and,  more 
markedly,  humic  substances  (HS);  both  of  these 
decrease  solubility,  HS  by  more  than  an  order  of 
magnitude  at  a  concentration  of  approximately  5 
mg/L  (equivalent  to  approximately  2.5  mg/L  dis- 
solved organic  carbon).  A  semi-empirical  equation 
is  proposed  that  allows  the  prediction  of  the  effec- 
tive solubility  product  at  different  temperatures 
and  at  humic  concentrations  in  the  range  0-7  rag/ 
L.  Of  the  113  natural  water  samples  analyzed,  only 
one  was  calculated  to  be  oversaturated  with  re- 
spect to  Al(oxy)hydroxide.  (Author's  abstract) 
W88-10267 


ORGANIC  COMPLEXATION  OF  AL  IN  ACID 
WATERS:  MODEL-TESTING  BY  TITRATION 
OF  A  STREAMWATER  SAMPLE, 

Freshwater    Biological    Association,    Ambleside 

(England). 

E.  Tipping,  and  C.  A.  Backes. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  593- 

595,  May  1988.  1  fig,  12  ref. 

Descriptors:  'Acidic  water,  'Aluminum,  *Com- 
plexation,  'Model  testing,  'Decomposing  organic 
matter,  'Mathematical  models,  Physiochemical 
properties,  Hydrogen  ion  concentration,  Titration, 
Chemical  analysis,  Titration,  Errors,  Natural 
water,  Errors. 

Two  models  of  Al-humic  complexation,  one  em- 
pirical, the  other  based  on  the  physicochemical 
properties  of  humic  substances,  were  tested  by 
comparison  of  predicted  and  measured  concentra- 
tions of  organically-complexed  Al  in  a  series  of 
solutions  obtained  by  adding  acid  and/or 
A1(N03)3  to  aliquots  of  a  natural  water  sample 
containing  approximately  12  mg/L  humic  sub- 
stances. Both  models  gave  reasonable  predictions 
of  organic  complexation,  although  each  was  sub- 
ject to  bias  with  predicted  values  being  invariably 


too  low  at  pH  3.5-4  and  in  most  cases  too  high  at 
approximately  pH  5.  The  bias  may  arise  from 
analytical  difficulties  in  determining  organically 
complexed  Al,  and/or  from  pH-dependent  compe- 
tition for  humic  binding  sites.  (Author's  abstract) 
W88-10268 


COMPLEXATION  OF  PROTONS,  ALUMINUM 
AND  CALCIUM  BY  AQUATIC  HUMIC  SUB- 
STANCES: A  MODEL  INCORPORATING 
BINDING-SITE  HETEROGENEITY  AND  MA- 
CROIONIC  EFFECTS, 

Freshwater  Biological  Association,  Ambleside 
(England). 

E.  Tipping,  C.  A.  Backes,  and  M.  A.  Hurley. 
Water  Research  WATRAG,  Vol.  22,  No.  5,  p  597- 
611,  May  1988.  10  fig,  7  tab,  23  ref. 

Descriptors:  'Acidic  water,  'Aluminum,  'Com- 
plexation, 'Model  studies,  'Humic  acids,  'Mathe- 
matical models,  'Calcium,  Metals,  Decomposing 
organic  matter,  Ions,  Equilibrium,  Hydrogen  ion 
concentration,  Chemical  analysis,  Natural  waters, 
Solubility. 

A  model  is  presented  that  describes  the  competi- 
tive binding  of  protons  and  metal  ions  (Al(+  +  +), 
A10H(++),  Ca(++))  by  humic  substances  (HS) 
in  the  pH  range  3-6  and  at  different  ionic  strengths, 
and  allows  the  net  humic  charge  to  be  calculated. 
The  HS  are  treated  in  terms  of  two  types  of 
carboxyl  group,  together  with  other  more  weakly- 
acidic  groups,  and  the  influence  of  humic  (ma- 
croionic)  charge  is  taken  into  account.  Eight  pa- 
rameters are  involved:  total  humic  acidity,  which 
can  be  measured  directly,  content  of  COOH 
groups,  4  intrinsic  equilibrium  constants  (2  for  H  + 
binding,  2  for  metal  binding),  and  2  parameters 
accounting  for  charge  effects  at  different  ionic 
strengths.  The  model  was  applied  to  4  aquatic 
humic  samples,  parameters  being  estimated  from 
acid-base  titration  data.  The  equilibrium  contents 
did  not  vary  greatly  among  the  humic  samples, 
which  is  consistent  with  the  idea  that  the  function- 
al groups  in  each  sample  are  chemically  the  same. 
The  effect  of  humic  charge  of  complexation  varies 
considerably  among  the  samples.  The  model  was 
reasonably  successful  at  predicting  humic-bound 
Al  in  laboratory-prepared  solutions  and  field  sam- 
ples. Calculations  based  on  the  model  suggest  that 
Ca(++)  does  not  compete  significantly  with  Al 
for  binding  to  HS  under  natural  acid  conditions, 
and  that  there  is  a  direct  relationship  between 
humic  solubility  and  net  humic  charge.  (Author's 
abstract) 
W88-10269 


MECHANISMS  OF  PRECIPITATION  OF 
MANGANESE(II)  IN  LAKE  BIWA,  A  FRESH 
WATER  LAKE, 

Shiga  Univ.,  Otsu  (Japan).   Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10270 


WATER  CURRENTS  AND  EROSION  OF  CEL- 
LULOSE FIBERS  IN  A  SHORT  TERM  REGU- 
LATED WATER  COURSE, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-10302 


PHOSPHORUS    ACCUMULATION    IN    SEDI- 
MENTS AND  INTERNAL  LOADING, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10359 


FORMS  OF  MINERAL  PHOSPHORUS  IN  THE 
BOTTOM  SEDIMENTS  OF  THE  LUBACHOW 
RESERVOIR  AND  LAKE  SLAWA  (SOUTH- 
WESTERN POLAND), 

Wyzsza     Szkola     Inzynierska,      Zielona     Gora 

(Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10373 


TRANSPORT  OF  HEAVY  METALS  IN  THREE 
DIFFERENTLY  POLLUTED  SURFACE 

WATERS  IN  SILESIA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10374 


HYDROCHEMICAL  CHARACTERISTICS  OF 
THE  WISLA-CZARNE  RESERVOIR  (SOUTH- 
ERN POLAND)  IN  THE  PERIOD  1975-1984, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10375 


REMOVAL    OF    AROMATIC    NITRO    COM- 
POUNDS FROM  WATER  BY  OZONATION, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 

For  primary  bibliographic  entry  see  Field  5F. 
W88-10381 


PRACTICAL  DESIGN  MODEL  FOR  CALCU- 
LATING BUBBLE  DIFFUSER  CONTACTOR 
OZONE  TRANSFER  EFFICIENCY, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 

For  primary  bibliographic   entry   see   Field   5D. 

W88-10388 


EVOLUTION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  THE  GARONNE  RIVER  WATER 
DURING  THE  PERIOD  1971-1984, 

Toulouse-3  Univ.  (France).  Lab.  de  Mineralogie  et 

Cristallographie. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10399 


ALKALINITY  IN  SURFACE  WATER  ACIDIFI- 
CATION STUDIES:  A  COMPARISON  OF  TWO 
METHODS, 

North  East  River  Purification   Board,  Aberdeen 

(Scotland). 

For  primary  bibliographic  entry  see  Field  5A. 

W88- 10404 


SIMULATION  OF  BIODEGRADATION  AND 
SORPTION  PROCESSES  IN  GROUND 
WATER, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10421 


EFFECTIVENESS  OF  VARIOUS  AQUIFER 
RESTORATION  SCHEMES  UNDER  VARI- 
ABLE HYDROGEOLOGIC  CONDITIONS, 

H  and  A  of  New  York,  Rochester. 

For  primary   bibliographic   entry   see   Field    5G. 

W88-10422 


TRILINEAR  DIAGRAM  REVISITED:  APPLI- 
CATION, LIMITATION,  AND  AN  ELECTRON- 
IC SPREADSHEET  PROGRAM, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
For  primary  bibliographic  entry  see  Field  7C. 
W88- 10424 


ASSESSMENT  OF  A  SIMPLE  SPECTROPHO- 
TOMETRIC  METHOD  FOR  THE  DETERMI- 
NATION OF  DISSOLVED  ORGANIC  CARBON 
IN  FRESHWATERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-10440 


LIMNOLOGICAL      CHARACTERISTICS      OF 
SANGRE  ISLE  LAKE,  OKLAHOMA  (U.S.A.), 
Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Micro- 
biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10452 
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Field  2— WATER  CYCLE 


Group  2K — Chemical  Processes 


DIEL  AND  SEASONAL  CHANGES  OF  DIS- 
SOLVED OXYGEN  AND  PH  IN  RELATION  TO 
COMMUNITY  METABOLISM  OF  A  SHAL- 
LOW RESERVOIR  IN  SOUTHEAST  MISSOU- 
RI, 

Missouri  Univ. -Columbia.  School  of  Forestry, 
Fisheries  and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10457 


BUDGET  AND  INPUT-OUTPUT  MODEL  FOR 
TOTAL  PHOSPHORUS  IN  LAKE  LEMAN 
(BILAN  ET  MODELE  D'ENTREES  -  SORTIES 
DU  PHOSPHORE  TOTAL  DANS  LE  LEMAN), 

Geneva   Univ.   (Switzerland).    Unite   de   Biologie 

Aquatique. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10468 


SEDIMENT-WATER  EXCHANGE  OF  PHOS- 
PHORUS. THE  INFLUENCE  OF  SEDIMENT 
DILUTION  ON  RADIOTRACER  KINETICS 
(ECHANGES  DE  PHOSPHORE  ENTR  LES 
SEDIMENTS  ET  L'EAU.  INFLUENCE  DE  LA 
DILUTION  SUR  LES  CINETIQUES  DE  TRA- 
CAGE  ISOTOPIQUE), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10480 


EVALUATION  OF  THE  USE  OF  CATION-EX- 
CHANGE RESIN  FOR  THE  DETERMINATION 
OF  ORGANICALLY -COMPLEXED  AL  IN  NAT- 
URAL ACID  WATERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10522 


APPLICATION  OF  A  PORTABLE  ION  CHRO- 
MATOGRAPH  FOR  FIELD  SITE  MEASURE- 
MENTS OF  THE  IONIC  COMPOSITION  OF 
FOG  WATER  AND  ATMOSPHERIC  AERO- 
SOLS, 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  An- 
alytische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10529 


UNSUBSTITUTED  AND  HYDROXY  SUBSTI- 
TUTED FATTY  ACIDS  IN  A  RECENT  LACUS- 
TRINE SEDIMENT  (LAKE  LEMAN,  GENEVA, 
SWITZERLAND), 

Geneva  Univ.  (Switzerland).   Mass  Spectrometry 

Center. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10532 


DETERMINATION  OF  ALKALINE  EARTH 
METALS  IN  JAPANESE  RAIN  AND  SNOW  BY 
ICP  EMISSION  SPECTROMETRY, 

Meteorological  Research  Inst.,  Yatabe  (Japan). 
Y.  Dokiya,  M.  Aoyama,  and  Y.  Katsuragi. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.   32,  No.  2,  p   145-165, 
January  1988.  7  fig,  4  tab,  4  ref. 

Descriptors:  'Emission  spectroscopy,  'Chemical 
analysis,  'Rain,  'Snow,  'Alkaline  earth  metals, 
•Saline  water,  Japan,  Magnesium,  Barium,  Stronti- 
um, Calcium. 

Alkaline  earth  metals  (magnesium,  calcium,  stronti- 
um and  barium)  were  easily  determined  in  rain  and 
snow  samples  by  sequential  inductively  coupled 
plasma  (ICP)  emission  spectrometry,  when  appro- 
priate instrumental  conditions  and  solution  matri- 
ces were  chosen.  In  this  study,  1  N  HN03  solution 
was  used,  without  any  preconcentration  or  separa- 
tion, in  a  regular  determination  mode  by  a  sequen- 
tial ICP  emission  spectrophotometer.  The  amount 
of  monthly  deposition  of  magnesium,  calcium, 
strontium  and  barium  was  determined  at  11  sta- 
tions in  Japan  in  1984  and  1985.  The  seasonal 
variation  of  Sr(excess)  served  as  a  good  index  for 
the  characterization  of  Japanese  rain  and  evaluat- 
ing the  contribution  rate  of  sea  salt.  (Author's 
abstract) 


W88-10543 


PURGE  AND  TRAP  GAS  CHROMATOGRA- 
PHIC METHOD  FOR  DIMETHYL  SULFIDE 
IN  FRESHWATER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  7B. 

W88-10545 


DEPOSITION  OF  MERCURIC  CHLORIDE  ON 
THE  SURFACE  OF  WATERS, 

Service  Cantonal  d'Ecotoxicologie,  Geneva  (Swit- 
zerland). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10547 


SEASONAL  CHANGE  OF  STREAMWATER 
CHEMISTRY  IN  TSUKUBA  EXPERIMENTAL 
FORESTED  LAND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Water  and  Soil  Environment  Div. 

T.  Hirata,  and  K.  Muraoka. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49. 

No.  1,  p  1-9,  January  1988.  8  fig,  14  ref. 

Descriptors:  'Streams,  'Forest  hydrology,  'Water 
chemistry,  'Seasonal  variation,  'Rainfall-runoff  re- 
lationships, 'Solute  transport,  Ions,  Nutrients, 
Rainfall,  Runoff,  Streams,  Forests,  Japan,  Tsukuba 
Experimental  Forest. 

This  paper  describes  the  seasonal  changes  of  the 
stream  solute  concentration  for  two  years  in  the 
Tsukuba  Experimental  Forest  with  67.5  ha.  N03(- 
)-N  concentration  shows  the  clear  seasonal  change 
according  to  which  it  is  elevated  in  summer,  but 
declines  in  winter.  Runoffs  of  K(  +  )  and  Ca(2-f) 
seem  to  have  a  pattern  similar  to  N03(-)-N  behav- 
ior. On  the  other  hand,  Si02  concentration  de- 
clines occasionally  due  to  the  effect  of  the  rainfall 
runoff,  as  does  Na(  +  )  concentration.  Two  types  of 
runoff  can  be  found  in  time-dependent  changes  of 
the  stream  solute  concentration  during  the  rainfall 
runoff  event.  Most  of  the  solute  concentrations 
decrease  in  the  rising  limb,  and  increase  in  the 
recession  limb.  In  the  end  stage  of  the  recession 
limb,  the  solute  concentration  classified  into  Type 
I  recovers  approximately  the  baseflow  level  prior 
to  the  rainfall  runoff,  while  that  classified  into 
Type  II  overshoots  the  baseflow  level.  Si02  and 
Na(  +  )  belong  to  Type  I,  and  N03(-)-N,  K(  +  )  and 
Ca2(  +  )  to  Type  II.  This  proves  that  (1)  concentra- 
tion of  Type  I  remains  lowered  due  to  the  effect  of 
the  rainfall  runoff,  compared  to  the  baseflow  level, 
and  (2)  when  a  new  rainfall  runoff  event  occurs, 
concentration  of  Type  II  is  raised  still  more  than 
the  older  one.  Thus,  there  is  a  concentration  in- 
crease of  N03(-)-N  in  summer  due  to  successive 
rainfall.  These  runoff  features  are  reliable  for  inter- 
preting the  seasonal  changes  mentioned  above. 
(Author's  abstract) 
W88-10571 


COPPER   (II)   COMPLEXING   CAPACITY   OF 
LAKE  HARUNA  WATER,  (IN  JAPANESE), 

Gunma  Inst,  of  Public  Health  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10573 


PRELIMINARY  STUDY  ON  N20  PRODUC- 
TION THROUGH  NITRIFICATION  IN  LAKE 
KIZAKI, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10575 


FACTORS   AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN     LAKELAND,     POLAND):     VIII. 
ZOOSYRTHON   IN  THE  TRIBUTARIES  AND 
OUTLET  OF  LAKE  JORZEC, 
Akademia  Rolnicza.  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10597 


FACTORS  AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN  LAKELAND,  POLAND):  IX.  THE 

EXCHANGE    OF    PHOSPHORUS    BETWEEN 

SEDIMENTS  AND  WATER, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10598 


FACTORS   AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN  LAKELAND,  POLAND):  X.  ROLE 

OF   THE   MUSSEL   DREISSENA   POLYMOR- 

PHA  (PALL.)  IN  N  AND  P  CYCLES  IN  A  LAKE 

ECOSYSTEM, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10599 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  XL  NU- 
TRIENT BUDGET  WITH  SPECIAL  CONSID- 
ERATION TO  PHOSPHORUS  RETENTION, 
Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 
Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88- 10600 


COLLOIDAL  AND  DISSOLVED  ORGANIC 
CARBON  DYNAMICS  IN  UNDISTURBED 
BOREAL  FOREST  CATCHMENTS:  A  SEASON- 
AL STUDY  OF  APPARENT  MOLECULAR 
WEIGHT  SPECTRA, 

University  Coll.  of  North  Wales,  Bangor.  School 
of  Animal  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10653 


FLUXES  OF  FREE  AMINO  ACIDS  IN  THREE 
DANISH  LAKES, 

Aarhus  Univ.  (Denmark).   Inst,  of  Ecology  and 

Genetics. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10657 


DOES  IONIC  STRENGTH  AFFECT  THE  CON- 
FIGURATION OF  AQUATIC  HUMIC  SUB- 
STANCES, AS  INDICATED  BY  GEL  FILTRA- 
TION, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10661 


INEXPENSIVE  WATER  CIRCULATION 
SYSTEM  FOR  STUDIES  OF  CHEMICAL  EX- 
CHANGE USING  SEDIMENT  CORES, 

Vermont  Univ.,   Burlington.   Dept.  of  Civil  and 
Mechanical  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W88- 10662 


OCCURRENCE  OF  PHOSPHORUS  AND  ITS 
POTENTIAL  REMOBILIZATION  IN  THE  LIT- 
TORAL SEDIMENTS  OF  A  PRODUCTIVE 
ENGLISH  LAKE, 

Vermont  Univ.,  Burlington.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 

W88- 10663 


DISSOLVED  ORGANIC  CARBON,  SESTON 
AND  MACROINVERTEBRATE  DRIFT  IN  AN 
ACIDIFIED  AND  LIMED  HUMIC  STREAM, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10666 


PHOSPHORUS  TRANSFORMATIONS  IN  THE 
EPILIMNION   OF   HUMIC   LAKES:   ABIOTIC 
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INTERACTIONS       BETWEEN       DISSOLVED 
HUMIC  MATERIALS  AND  PHOSPHATE, 

Loughborough   Univ.  of  Technology   (England). 
Dept.  of  Human  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10670 


DISSOLVED    ORGANIC    MATTER    IN    CUM- 
BRIAN LAKES  AND  STREAMS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10671 


IN  VITRO  STUDIES  ON  SULFATE  REDUC- 
TION AND  ACIDIFICATION  IN  SEDIMENTS 
OF  SHALLOW  SOFT  WATER  LAKES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10674 


THERMAL  AND  CHEMICAL  STRATIFICA- 
TION AND  MIXING  IN  A  SMALL  TROPICAL 
RESERVOIR,  SOLOMON  DAM,  AUSTRALIA, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10681 


SPATIAL  VARIATIONS  IN  AND  CONTROLS 
ON  THE  CALCITE  SATURATION  INDEX  IN 
ACTON  LAKE,  OHIO, 

Miami  Univ.,  Oxford,  OH.  School  of  Interdiscipli- 
nary Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10682 


EFFECTS  OF  VEGETATION  REMOVAL  BY 
GRASS  CARP  AND  HERBICIDES  ON  THE 
WATER  CHEMISTRY  OF  FOUR  FLORIDA 
LAKES, 

Rollins  Coll.,  Winter  Park,  FL.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  4A. 
W88-10686 


GEOCHEMICAL  ASPECTS  OF  AQUEOUS 
IRON,  PHOSPHORUS  AND  DISSOLVED  OR- 
GANIC CARBON  IN  THE  HUMIC  LAKE  TJEU- 
KEMEER,  THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10714 


SHORT-TERM  EXPERIMENTAL  ACIDIFICA- 
TION OF  A  WELSH  STREAM:  COMPARING 
THE  BIOLOGICAL  EFFECTS  OF  HYDROGEN 
IONS  AND  ALUMINIUM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10736 


OCCURRENCE  AND  MECHANISMS  OF  MI- 
CROBIAL OXIDATION  OF  MANGANESE, 

Wisconsin  Univ. -Milwaukee.   Dept.  of  Biological 

Sciences. 

K.  H.  Nealson.  B.  M.  Tebo,  and  R.  A.  Rosson. 

Advances   in   Applied   Microbiology   ADAMAP, 

Vol.  33,  p  279-318,   1988.    13  fig,   5  tab,  86  ref. 

Descriptors:  *Geochemistry,  *Reviews,  'Manga- 
nese,  *Microbial  oxidation,  'Water  chemistry, 
•Metals,  Microorganisms,  Microbiological  studies, 
Field  tests,  Aquatic  habitats,  Analytical  methods, 
Cycling  nutrients,  Culturing  techniques.  Bacteria. 

In  recent  years,  much  progress  has  been  made  in 
the  area  of  microbial  Mn(II)  oxidation.  New  tech- 
niques for  field  studies  in  aquatic  environments 
have  been  developed  to  measure  rates  of  Mn(Il) 
oxidation  and  to  allow  the  inhibition  of  biological 
Mn(II)  oxidation  without  interfering  with  the 
chemistry  of  manganese.  Other  approaches  have 


been  developed  for  the  analysis  of  Mn(II)  oxida- 
tion rates  in  sedimentary  environments.  The  results 
of  these  field  studies  have  revealed  that,  in  many 
environments  with  well-developed  oxic/anoxic 
interfaces  (fjords,  lakes,  and  sediments),  microbial 
Mn(II)  oxidation  is  an  important  catalytic  factor 
markedly  affecting  the  kinetics  of  metal  removal. 
When  taken  together,  the  laboratory  and  field  data 
make  a  very  strong  case  for  the  importance  of 
microbes  in  the  regulation  of  manganese  chemistry 
in  many  environments.  During  the  past  decade,  the 
very  preliminary  laboratory  data  that  were  avail- 
able had  an  immense  impact  on  the  field  work  that 
was  done  -  field  work  that  has  unequivocably 
shown  the  importance  of  bacterial  catalysis  of 
Mn(II)  oxidation.  (Alexander-PTT) 
W88-10742 


STUDIES  OF  METHANE  DYNAMICS  IN  AN 

OLIGOTROPHIC    LAKE    (LAKE    STECHLIN) 

(UNTERSUCHUNGEN  DES  METHANKEREIS- 

LAUFES    IN    EINEM    OLIGOTROPHEN    SEE 

(STECHLINSEE)), 

Akademie   der   Wissenschaften    der   DDR,    Jena. 

Zentralinstitut  fuer  Mikrobiologie  und  Experimen- 

telle  Therapie. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10795 


LONG-TERM  TRENDS  IN  WATER  CHEMIS- 
TRY OF  THE  VLTAVA  RIVER  (CZECHOSLO- 
VAKIA), 

Ceskoslovenska  Akademie  Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10813 


DISSOLVE  CARBOHYDRATE  DISTRIBUTION 
AND  DYNAMICS  IN  TWO  SOUTHEASTERN 
UNITED  STATES  RESERVOIRS, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10835 


WATER  COLUMN  AND  SEDIMENT  CHARAC- 
TERISTICS OF  LAKE  FRYXELL,  TAYLOR 
VALLEY,  ANTARCTICA, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10845 


UPTAKE  AND  RELEASE  OF  MATERIALS  BY 
A  WADDEN  SEA  MUSSEL  BED, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W88-10869 


GEOCHEMISTRY  OF  INTERSTITIAL  WATER 
FOR  A  SEDIMENT  CORE  FROM  THE  INDIAN 
RIVER  LAGOON,  FLORIDA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10899 


DEVELOPMENT   AND   APPLICATION   OF   A 
COUPLED  GEOHYDROCHEMICAL  CODE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10916 


SIMULATION  WITH  A  COMPLEXATION-AD- 
SORPTION  MODEL  OF  POSSIBLE  EFFECTS 
OF  DISSOLVED  HUMIC  SUBSTANCES  ON 
SOLUTE  TRANSPORT  IN  SOILS, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10917 


EXTENSION  OF  GEOCHEMICAL  MODEL- 
LING TECHNIQUES  TO  BRINES:  COUPLING 
OF  THE  PITZER  EQUATIONS  TO  PHREEQE, 


Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10919 


GEOCHEMICAL  REACTION  MODELING  IN 
CONTAMINANT  MIGRATION  STUDIES  OF 
THE  URANIUM  MILL  TAILINGS  ENVIRON- 
MENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10980 


CHEMISTRY  OF  GROUND  WATERS  IN  THE 
CENTRAL  FLORIDA  PHOSPHATE  DISTRICT, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11098 


HYDROGEOCHEMICAL  ANALYSIS  OF  COLD 
CREEK  AND  BLAYNE  SPRING,  ENNIS,  MON- 
TANA, 

Greiner  Engineering  Sciences,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-11133 


2L.  Estuaries 


MARINE  DISPERSAL  AND  DEPOSITION  OF 
YELLOW  RIVER  SILTS  BY  GRAVITY-DRIVEN 
UNDERFLOWS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-10160 


SEASONAL  VARIATIONS  OF  D/H  AND  13C/ 
12C  RATIOS  OF  MICROBIAL  METHANE  IN 
SURFACE  SEDIMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 

R.  A.  Burke,  C.  S.  Martens,  and  W.  M.  Sackett. 
Nature  NATUAS,  Vol.  332,  No.  6167,  p  829-831, 
April  28  1988.  2  fig,  1  tab,  28  ref. 

Descriptors:  *Seasonal  variation,  'Wetlands, 
•Coastal  waters,  *Carbon  cycle,  "Isotope  studies, 
♦Methane,  'Sediments,  'Marine  sediments,  Cape 
Lookout  Bight,  North  Carolina. 

Application  of  stable  isotope  ratios  (delta  D  and 
delta  13  C)  to  the  study  of  the  global  CH4  cycles 
requires  isotopic  characterization  of  chief  atmos- 
pheric CH4  sources.  Shallow  aquatic  sediments 
have  been  postulated  to  be  an  important  CH4 
source.  However,  the  stable  isotope  composition  of 
CH4  produced  in  these  systems  is  not  well  defined. 
Further,  the  relative  importance  of  the  various 
processes  that  influence  CH4  delta  values  is  not 
generally  predictable  and  probably  varies  from  site 
to  site.  This  study  found  appreciable  seasonal  and 
spatial  (probably  depth-dependent)  variation  in  the 
delta  D  and  delta  C  of  gas-phase  microbial  CH4 
produced  in  the  marine  sediment  of  Cape  Lookout 
Bight  (CLB),  North  Carolina.  In  light  of  seasonal 
and  depth-dependent  variations  of  CH4  production 
from  acetate  and  acetate  concentrations  in  CLB 
sediments,  observations  were  made  that  provide 
indirect  evidence  that  the  CLB  CH4  delta  varia- 
tion reflects  variation  in  the  relative  contributions 
of  the  main  CH4  precursors  (acetate  and  C02/ 
H2).  Delta  D-CH4  and  Delta  13C-CH4  are  in- 
versely correlated,  indicating  that  microbial  con- 
sumption is  not  responsible  for  the  delta  variation. 
Owing  to  its  marine  nature,  CLB  is  not  strictly 
representative  of  wetlands  in  general.  However, 
some  of  the  key  microbial  processes  and  environ- 
mental characteristics  that  appear  largely  responsi- 
ble for  the  observed  CLB  CH4  delta  variation  are 
probably  similar  in  typical  temperate  and  high- 
latitude  wetlands.  (Author's  abstract) 
W88-10162 


DISPERSAL  OF  THE  AMAZON'S  WATER, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 
F.  E.  Muller-Karger,  C.  R.  McClain,  and  P.  R. 
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Richardson. 

Nature  NATUAS,  Vol.   333,  No.  6168,  p  56-59, 

May  5  1988.  3  fig,  26  ref. 

Descriptors:  'Ocean  circulation,  'Amazon  River, 
•River  flow,  'Water  currents.  'Seasonal  variation, 
Buoys,  Coastal  zone  color  scanner,  North  Equato- 
rial Countercurrent.  North  Brazil  Current,  Carri- 
bean  Sea,  Atlantic  Ocean,  Africa,  Remote  sensing. 
South  America. 

The  Amazon  is  the  largest  river  system  in  the 
world,  contributing  about  6  times  10  to  the  12th 
power  cu  m  of  fresh  water  to  the  tropical  Atlantic 
each  year.  The  fate  of  this  water,  and  of  the 
dissolved  and  particulate  material  discharged  with 
it,  has  remained  unclear.  Previous  observations  of 
300-km  diameter  lenses  of  Amazon  water  off  South 
America  and  a  plume  that  extends  into  the  Atlantic 
indicate  some  offshore  movement.  But  the  relation- 
ship of  these  and  along-shore  currents  has  re- 
mained obscure.  New  information,  obtained  with 
NASA's  Coastal  Zone  Color  Scanner  and  with 
drifting  buoys,  reveals  that  the  discharge  of  the 
Amazon  is  carried  offshore  around  a  retroflection 
of  the  North  Brazil  Current  and  into  the  North 
Equatorial  Countercurrent  towards  Africa  be- 
tween June  and  January  each  year.  From  about 
February  to  May,  the  countercurrent  and  the  ret- 
roflection weaken  or  vanish,  and  the  Amazon 
water  flows  northwestward  towards  the  Caribbean 
Sea.  (Author's  abstract) 
W88-10163 


CONCENTRATIONS     OF     CADMIUM     AND 

OTHER  METALS  IN  FUCUS  VESICULOSUS  L. 

AND  FONTINALIS  DALECARLICA  BR.  EUR. 

FROM  THE  NORTHERN  BALTIC  SEA  AND 

THE  SOUTHERN  BOTHNIAN  SEA, 

Uppsala   Univ.   (Sweden).    Inst,    of  Physiological 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10196 


HYDROCARBONS  IDENTIFICATION  IN 
'HUIRO'  (MACROCYSTIS  PYRIFERA)  FROM 
THE  STRAIT  OF  MAGELLAN  (IDENTIFICA- 
CION  DE  HIDROCARBUROS  EN  HUIRO  (MA- 
CROCYSTIS PYRIFERA)  DEL  ESTRECHO  DE 
MAGALLANES), 

Universidad  de  Magallanes,  Punta  Arenas  (Chile). 
Inst,  de  la  Patagonia. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10201 


PEAT  AND  PEAT  WATER  CHEMISTRY  OF  A 
FLOOD-PLAIN  FEN  IN  BROADLAND,  NOR- 
FOLK, U.K., 

Sheffield  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10205 


VARIATION  IN  PARAGNATH  NUMBER  OF 
NEREIS  DIVERSICOLOR  IN  THE  BOU 
REGREG  ESTUARY  (MOROCCO)  (VARI- 
ATIONS DE  LA  DISTRIBUTION  DES  PARAG- 
NATHES  CHEZ  NEREIS  DIVERSICOLOR 
I)A\S  L'ESTUAIRE  DU  BOU  REGREG 
(MAROO), 

Laboratoire   de   Zoologie   et   d'Ecologie   Marine. 
Angers  (France). 
P.  Gillet. 

Cahiersde  Biologie  Marine  CBIMA5,  Vol.  28,  No. 
4,  p  481-490,  1986.  4  fig,  3  tab.  12  ref  (English 
summary). 

Descriptors:  'Species  composition,  'Anatomy. 
'Annelids,  'Polychaetes,  'I'aragnathcs,  'Estuarine 
environment,  Salinity,  Particle  size,  Sediments, 
Bou  Regreg  Estuary,  Morocco,  Estuaries. 

Variation  in  paragnath  number  of  Nereis  diversico- 
lor  from  the  Bou  Regreg  estuary  (Morocco)  has 
been  investigated  in  relation  to  salinity  and  sedi- 
ment type.  Mean  numbers  of  paragnaths  increase 
from  the  mouth  of  the  estuary  to  upstream,  in  an 
inverse  relationship  to  salinity.  These  variations 
could  also  be  attributed  to  ecological  factors,  espe- 
cially to  the  median  particle  size  of  the  sediment. 


Individuals  living  in  areas  where  the  substrate  is  a 
coarser  sand  have  a  larger  number  of  paragnathes. 
(Author's  abstract) 
W88-10216 


BENTHIC  RECOLONIZATION  OF  A  SEDI- 
MENT IN  AN  EXPERIMENTAL  AREA  TRANS- 
PLANTED FROM  ITS  NATURAL  SURROUND- 
INGS (INFRALITTORAL  STAGE  OF  A  MEDI- 
TERRANEAN BAY,  TOULON,  FRANCE),  (RE- 
COLONISATION  BENTHIQUE  D'UN  SEDI- 
MENT DANS  DES  ENCEINTES  EXPERIMEN- 
TALES  REPLACEES  DANS  LE  MILIEU  NA- 
TUREL  (ETAGE  INFRALITTORAL  D'UNE 
BAIE  MEDITERRANEENNE)), 
Lille- 1  Univ.,  Wimereux  (France).  Wimereux 
Marine  Station. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10217 


SOLUBILITY  OF  SOME  NATURAL  MINER- 
ALS IN  ATMOSPHERIC  PRECIPITATION, 

Arizona  Univ.,  Tucson.  Inst,  of  Atmospheric  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  2K. 
W88-10242 


FAUNISTIC  AND  COENOTIC  STUDY  OF  THE 
ANNDID  FAUNA  OF  THE  ALBUFEIRA  AND 
OBIDOS  LAGOONS  (PORTUGAL)  (ETUDE 
FAUNISTIQUE  ET  COENOTIQUE  DE  LA 
FAUNE  ANNELIDIENNE  DES  LAGUNES 
D' ALBUFEIRA  ET  OBIDOS  (PORTUGAL)), 
Laboratorio  Nacional  de  Engenharia  e  Tecnologia 
Industrial,  Lisbon  (Portugal). 
V.  Quintino,  and  F.  Gentil. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 
1,  p  59-72,  1987.  6  fig,  22  ref,  append. 

Descriptors:  'Coastal  water,  'Species  compositon, 
'Benthic  fauna.  'Aquatic  animals,  'Lagoons,  'An- 
nelids, Tidal  basins,  Lake  sediments,  Animal  popu- 
lations, Polychaetes,  Oligochaetes,  Baseline  stud- 
ies. 

In  a  spatial  survey  of  macrozoobenthos  in  the 
lagoons  of  Albufeira  and  Obidos  (west  coast  of 
Portugal),  a  study  of  the  annelid  fauna,  based  on 
the  results  from  107  sampling  stations,  was  con- 
ducted. A  list  of  49  species  (47  polychaetes  and  2 
oligochaetes)  is  given,  10  of  which  are  new  for  the 
Portuguese  coasts  and  one  for  the  Iberian  Penin- 
sula. From  a  similarity  analysis,  two  major  coeno- 
tic  assemblages  were  identified,  both  having  the 
same  distribution  in  each  lagoon:  (1)  a  coarse  sand 
community  that  is  restricted  to  the  outer  tidal 
channels  with  few  but  characteristic  marine  spe- 
cies; (2)  a  sandy  mud  community  that  is  wide- 
spread in  the  inner  parts,  with  a  relatively  rich 
fauna  dominated  by  species  typical  of  organically 
enriched  sediments.  (Author's  abstract) 
W88- 10244 


PHYTOPLANKTON,  TRIPTON  AND  MICRO- 

PHYTOBENTHOS:  TIDAL  EXCHANGE  IN  A 

NORTH      BRITTANY      ESTUARY,      (PHYTO- 

PLANCTON,    TRIPTON    ET    MICROPHYTO- 

BENTHOS:    ECHANGES   AU   COURS   DE   LA 

MAREE,  DANS  UN  ESTUAIRE  DU  NORD-FIN- 

ISTERE,), 

Centre  d'Etudes  d'Oceanographie  et  de  Biologie 

Marine,  Roscoff  (France). 

C.  Riaux-Gobin. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 

2,  p  159-184,  1987.  8  fig,  5  tab,  30  ref. 

Descriptors:  'Phytoplankton,  'Estuaries,  'Aquatic 
populations,  'Detritus,  'Tripton,  'Microorga- 
nisms, 'Benthic  flora,  'Tides,  'Tidal  effects, 
Aquatic  environments.  Algae,  Particulate  matter, 
France. 

In  order  to  study  the  fluxes  of  particulate  matter  in 
an  estuary  with  a  large  tidal  range  (mouth  of  the 
Dourduff  River,  Northern  Brittany),  samples  for 
chlorophyll  a,  phaeopigments  and  seston  were 
taken  simultaneously  with  hydrological  parameters 
at  a  fixed  station,  during  several  tidal  cycles,  and  at 
different  seasons.  Seston,  chlorophyll  a  and  phaeo- 


pigments showed  a  maximum  at  slack  water,  low 
tide.  The  level,  and  moreover,  the  duration  of  the 
peak  differs  with  the  tidal  amplitude  and  the 
season.  During  spring  tides  the  maximum  a  con- 
centration may  be  30  times  higher  than  that  at  high 
tide.  The  'chlorophyll  a/seston';  and  the  'chloro- 
phyll a/  phaeopigments'  ratios  are  minimal  during 
this  peak,  indicating  the  high  percentage  of  detrital 
particles.  Phytoplanktonic  algae  are  scarce  at  low 
tide,  whereas  microphytobenthic  pennate  diatoms 
are  abundant,  whatever  the  season,  indicating  resu- 
spension  as  the  main  source  of  the  peak.  Corre- 
spondence analysis  gives  a  synthetic  illustration  of 
the  short-term  changes  that  occur  in  the  hydrologi- 
cal parameters  and  particulate  matter  characteris- 
tics during  the  tidal  cycle.  Estimations  of  the  inte- 
grated particle  fluxes  show  two  maxima  per  tidal 
cycle:  one  at  mid-flood  and  the  second  at  mid-ebb. 
This  small  estuary  seems  to  export  a  consistent 
amount  of  particles  to  the  nearby  bay.  (Author's 
abstract) 
W88- 10245 


BIOACCUMULATION  OF  COPPER  AND  ZINC 
BY  NEREIS  DIVERSICOLOR  (ANNELIDA,  PO- 
LYCHAETA)  IN  THE  BOU  REGREG  ESTUARY 
(MOROCCOXBIOACCUMULATION  DU  CUI- 
VERE  ET  DU  ZINC  CHEZ  NEREIS  DIVERSI- 
COLOER  (ANNELIDE  POLYCHETE)  DE  L'ES- 
TURAIRE  DU  BOU  REGREG  (MAROO), 
Laboratoire  de  Zoologie  et  d'Ecologie  Marine, 
Angers  (France). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10249 


SOME  CHARACTERISTICS  OF  MACRO- 
BENTHIC  FAUNA  FROM  THE  ORGANIC-EN- 
RICHED SEDIMENTS  AT  TALCAHUANO, 
CHILE, 

Pontificia  Univ.  Catolica  de  Chile,  Santiago. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10250 


POTENTIAL  IMPACT  OF  LARGE-SCALE 
TIDAL  POWER  DEVELOPMENTS  IN  THE 
UPPER  BAY  OF  FUNDY  ON  FISHERIES  RE- 
SOURCES OF  THE  NORTHWEST  ATLANTIC, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-10283 


BEHAVIORAL  RESPONSES  OF  RED  HAKE, 
UROPHYCIS  CHUSS,  TO  DECREASING  CON- 
CENTRATIONS OF  DISSOLVED  OXYGEN, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 

Sandy  Hook  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10285 


FACTORS  AFFECTING  GROWTH  RATES  OF 
YOUNG  TROPICAL  FLOODPLAIN  FISHES: 
SEASONALITY  AND  DENSITY-DEPEND- 
ENCE, 

Illinois  Natural  History  Survey,  Champaign. 

P.  B.  Bayley. 

Environmental   Biology  of  Fishes  EBFID3,  Vol. 

21,  No.  2,  p  127-142,  February  1988.  4  fig,  5  tab,  57 
ref. 

Descriptors:  'Fish  behavior,  'Growth,  'Model 
studies,  'Seasonal  variation,  'Fish  populations, 
Omnivores,  Detritivores,  Fish,  Density,  Biomass, 
Amazon  River,  Water  level,  Falling  stage,  Brazil, 
Fish  diets,  Tropic  zone. 

Deviations  of  growth  increments  from  a  model 
describing  average  growth  of  12  common  fish  spe- 
cies, mostly  juveniles,  were  compared  with  hydro- 
logical  variables  and  biomass  density  (ranging  from 
1  g  per  sq  m  to  83  g  per  sq  m)  of  potentially 
competing  species  of  similar  size  ranges  (guilds)  in 
the  littoral  zone  of  the  central  Amazon  floodplain 
(Brazil).  Seasonal  effects  on  growth  were  highly 
significant  for  omnivores  but  not  detritivores.  Om- 
nivores exhibited  faster  growth  during  the  rising 
water  season.  Higher  growth  rates  were  associated 
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with  periods  of  increased  rates  of  flooding  during 
this  season  which  could  be  associated  with  periods 
of  increased  availability  of  food.  No  species  exhib- 
ited density-dependent  growth  when  all  seasons 
were  considered  together.  During  the  rising  water 
level  season,  no  inverse  relationship  between 
growth  and  biomass  density  was  found  in  any  of 
the  1 1  species  tested  at  p  =  0.05.  During  the  short 
falling  water  season,  2  of  the  8  species  tested  did 
exhibit  density-dependent  growth  but  a  sign  test  of 
correlation  coefficients  from  all  species  was  not 
significant.  These  two  significant  results  were  from 
four  omnivores  tested.  However,  density-depend- 
ent growth  was  not  indicated  when  the  data  were 
pooled  within  either  detritivore  or  omnivore  guilds 
by  hydrological  season.  It  was  concluded  that  with 
the  possible  exception  of  juvenile  omnivores 
during  the  limited  falling  water  season,  density- 
dependent  growth  (and  by  implication  interspecific 
competition)  had  no  effect  in  regulating  the  species 
populations  investigated  in  the  floodplain  environ- 
ment. Conversely,  the  importance  of  a  seasonal 
hydrological  regime  in  maintaining  growth  rates, 
at  least  for  omnivores,  was  evident.  (Author's  ab- 
stract) 
W88-10286 

AQUATIC  MACROPHYTES  IN  THE  SEA 
AREA  AROUND  THE  LOVIISA  NUCLEAR 
POWER  STATION,  SOUTH  COAST  OF  FIN- 
LAN0'  .  xt     ,        c  e  . 

Finnish  Centre  for  Radiation  and  Nuclear  Satety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10297 

SUMMER  ICHTHYOPLANKTON  COMMUNI- 
TIES OF  TWO  ESTUARINE  SYSTEMS  OF 
PRINCE  EDWARD  ISLAND, 

Prince  Edward  Island  Univ.,  Charlottetown.  Dept. 

of  Biology. 

C.  E.  Johnston,  and  M.  Morse. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 

No.  3,  p  737-745,  March  1988.  3  fig,  3  tab,  40  ref. 

Descriptors:  *Fish,  "Plankton,  *Estuarine  fisheries, 
•Prince  Edward  Island,  *Estuaries,  *Species  diver- 
sity, 'Ecology,  Seasonal  variation,  Environment, 
Eggs,  Fish  eggs,  Growth  stages,  Larval  growth 
stage,  Juvenile  growth  stage,  Flounders,  Alewife, 
Species  composition,  Density,  Population  density, 
Coastal  waters,  Hillsborough  River,  Northumber- 
land Strait.adie  Bay,  Saint  Lawrence  Gulf,  Tem- 
perature effects,  Salinity. 

Fish  eggs  and  (or)  larvae  representing  22  species  in 
14  families  were  collected  during  the  summer  of 
1983  at  eight  stations  in  the  Hillsborough  River 
estuary-Northumberland  Strait  area  and  three  sta- 
tions in  the  Tracadie  Bay-Gulf  of  St.  Lawrence 
region.  Of  the  62,287  eggs  collected,  83.5%  were 
either  yellowtail  flounder,  Limanda  ferruginea,  or 
cunner,  Tautogolabrus  adspersus,  and  5.9%  were 
Atlantic  mackerel,  Scomber  scombrus.  The  most 
abundant  larvae  were  alewife,  Alosa  pseudoharen- 
gus,  Atlantic  mackerel,  and  cunner  accounting  for 
24.6,  22.4,  and  20.6%,  respectively,  of  the  total 
5,077  larvae  and  juveniles  collected.  The  highest 
average  concentration  of  eggs  and  larvae  occurred 
in  the  coastal  area  near  Tracadie  Bay  (4,265  eggs/ 
100  cu  m,  350  larvae/100  cu  m),  in  the  Northum- 
berland Strait  region  (2,682  eggs/ 100  cu  m),  and  at 
the  head  of  the  Hillsborough  River  system  (170 
larvae/ 100  cu  m).  The  greatest  species  diversity 
occurred  near  Tracadie  Bay  (5.0  species  of  larval 
fish  per  tow)  and  in  tracadie  Bay  channel  (4.0 
species  of  larval  fish,  6.0  species  of  eggs  per  tow). 
Summer  variations  in  abundance  and  distribution 
were  correlated  with  water  temperature  and  salini- 
ty for  the  more  abundant  species  (alewife,  cunner, 
Atlantic  mackerel,  Gasterosteus  aculeatus,  Morone 
americana,    Osmerus    mordax,    Menidia    menidia, 
Pseudopleuroenctes  americanus).  Species  associa- 
tions and  station  assemblages  were  analyzed  using 
the  Bray-Curtis  dissimilarity  measure  and  a  numer- 
ical classification  system.  (Author's  abstract) 
W88-10412 


DINOFLAGELLATE  RESTING  CYSTS  ISOLAT- 
ED FROM  SEDIMENTS  IN  MARLBOROUGH 
SOUNDS,  NEW  ZEALAND, 


Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 
R.  P.  Baldwin. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research,  Vol.  21,  No.  4,  p  543-553,  1987.  26  fig, 
39  ref. 

Descriptors:  *Dinoflagellates,  "Cysts,  "Dinoflagel- 
late  resting  cysts,  "Coastal  waters,  "Marine  sedi- 
ments, Species  diversity,  Spatial  distribution,  Gon- 
yaulax,  Peridinium,  Benthic  fauna,  Shellfish  farm- 
ing, Toxins,  New  Zealand,  Baseline  studies. 

Seventeen  species  of  dinoflagellate  resting  cysts 
have  been  recorded  for  the  first  time  in  New 
Zealand.  Isolated  from  sediments  at  93  locations  in 
the  Marlborough  Sounds,  these  were  Gonyaulax 
spinifera,  G.  grindleyi,  G.  polyedra,  G.  digitalis, 
Gonyaulax  sp.,  Protoperidinium  subinerme,  P.  pen- 
tagonum,  P.  conicum,  P.  oblongum,  P.  leonis,  P. 
cf.  punctulatum,  P.  cf.  conicoides,  Peridinium  ste- 
latum,  Peridinium  sp.,  Scrippsiella  trochoidea,  Po- 
lykrikos  schwartzii,  and  Diplopsalis  sp.  Where  pos- 
sible their  identities  were  confirmed  by  hatching 
experiments  yielding  live  motile  cells.  None  of  the 
cysts  found  in  the  sediments  has  been  implicated  in 
human  illnesses  involving  the  ingestion  of  contami- 
nated shellfish.  Greatest  cyst  concentrations  and 
species  diversity  were  found  in  Kenepuru  Sound 
and  Tennyson  Inlet.  These  areas  may  be  more 
likely  to  harbor  toxic  species  causing  paralytic 
shellfish  poisoning  or  diarrhetic  shellfish  poisoning, 
if  these  were  to  appear  in  the  future.  (Author's 
abstract) 
W88-10438 

BIOLOGICAL  EFFECTS  OF  DREDGING  IN  AN 
OFFSHORE  BORROW  AREA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 

W88- 10444 

PRIMARY  PRODUCTION  IN  THREE  SUB- 
TROPICAL SEAGRASS  COMMUNITIES:  A 
COMPARISON  OF  FOUR  AUTOTROPHIC 
COMPONENTS, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
P  R.  Jensen,  and  R.  A.  Gibson. 
Florida  Scientist  FLSCA,  Vol.  49,  No.  3,  p  129- 
141,  Summer  1986.  3  fig,  2  tab,  44  ref. 

Descriptors:  "Primary  productivity,  "Subtropic 
zone,  "Sea  grasses,  "Benthic  flora,  "Algae,  "Coast- 
al waters,  Photosynthesis,  Marine  environment, 
Comparison  studies,  Epiphytes,  Phytoplankton, 
Biomass,  Ecosystems,  Estuaries,  Lagoons,  Nutri- 
ents, Florida,  Bahamas. 


crobenthic  algae  were,  at  one  time,  equally  pro- 
ductive in  Tampa  Bay.  Increased  phytoplankton 
production  has  reduced  the  relative  importance  of 
seagrasses  and  microbenthic  algae  to  community 
production  in  this  area.  It  is  suggested  that  the 
relative  contributions  by  the  components  of  the 
photosynthetic  community  are  affected  by  nutrient 
availability.  Nutrient  enrichment  may  induce  a 
shift  in  the  production  base  from  benthic  plants  to 
phytoplankton.  A  shift  of  this  type  may  be  inter- 
preted as  an  ecological  indicator  of  either  eutroph- 
ication  or  environmental  stress  in  a  coastal  marine 
environment.  (Author's  abstract) 
W88-10446 


SEASONAL  FLUCTUATIONS  OF  SALINITY 
AND  FISH  OCCURRENCE  IN  AND  AROUND 
EPE  LAGOON,  NIGERIA, 

Kainji  Lake  Research  Inst.,  New  Bussa  (Nigeria). 
J.  K.  Balogun. 

African  Journal  of  Ecology  AJOED,  Vol.  25,  No. 
1,  p  55-61,  March  1987.  3  fig,  1  tab,  11  ref,  append. 

Descriptors:  "Nigeria,  "Estuarine  fisheries,  "Fish, 
"Epe  Lagoon,  "Estuarine  environment,  Seasonal 
variation,  Seasonal  distribution,  Saline-freshwater 
interfaces,  Africa,  Hydrogen  ion  concentration,  Sa- 
linity, Dissolved  oxygen,  Species  diversity,  Aquat- 
ic habitats,  Temperature,  Tropical  regions. 

This  study  aimed  to  investigate  (1)  seasonal  varia- 
tion in  physico-chemical  parameters  in  the  Epe 
Lagoon  and  along  the  waterways  and  (2)  seasonal 
occurrence  and  relative  catches  of  fish  species 
form  the  lagoon.  Bimonthly  sampling  was  done 
from  December  1978  to  March  1980  with  tempera- 
ture, salinity,  pH,  and  dissolved  oxygen  values 
recorded.  Fish  species  data  obtained  from  fisher- 
men's catches  consisted  of  34  families  representing 
56  species  classified  as  marine,  freshwater,  or  eury- 
haline.  The  distribution  of  marine,  brackish,  and 
freshwater  species  is  largely  dictated  by  salinity, 
with  changes  in  other  physico-chemical  parameters 
affecting  the  aquatic  fauna  when  levels  exceed  the 
tolerance  zone.  Surface  water  temperature  (25-31 
C)  and  the  pH  range  (6.8-7.55)  were  within  the 
tolerance  range  for  tropical  aquatic  fauna.  Dis- 
solved oxygen  levels  remained  high  throughout 
the  year.  Seasonal  changes  in  fish  occurrence  are 
related  to  salinity  changes.  The  pattern  of  fish 
distribution  along  the  waterways  indicates  that 
highly  saline  waters  are  the  optimal  environment. 
The  diversity  indices  were  lowest  in  the  freshwater 
area  and  rose  with  increasing  salinity.  (White- 
Reimer-PTT) 
W88-10482 


A  one-year  study  was  conducted  in  which  seagrass 
communities    in    Tampa    Bay,    the    Indian    River 
Lagoon,  and  the  Little  Bahama  Bank  were  moni- 
tored quarterly  for  primary  production,  standing 
stock  biomass,  and  nurient  concentrations.  Primary 
production   rates  were  measured   in  situ  for  the 
following    four    community    autotrophic    compo- 
nents: seagrasses,  their  associated  epiphytic  flora, 
phytoplankton  and  microbenthic  algae.  Photosyn- 
thetic rates  were  compared  both  within  and  be- 
tween locations  to  determine  the  relative  signifi- 
cance of  the  primary  producers,  and  the  contribu- 
tion by  each  to  areal,  i.e.,  community  production 
(mg  C/cu  m/h).   In   general,   all   species  of  sea- 
grasses, their  associated  epiphytic  flora  and  micro- 
benthic algae  produced  at  similar  rates  at  all  loca- 
tions. The  Indian  River  Lagoon  had  phytoplank- 
ton primary   production   rates   that   were  greater 
than  both  seagrass  and  microbenthic  algal  produc- 
tion rates.  Phytoplankton  in  Tampa  Bay  had  pri- 
mary production  rates  greater  than  all  other  com- 
munity photosynthetic  components,  and  primary 
production  rates  by  all  photosynthetic  components 
in  the  nutrient-depleted  Bahama  Banks  were  simi- 
lar. Therefore,  the  majority  of  the  community  pri- 
mary   production,    i.e.,    the    production    base,    in 
Tampa  Bay  and  the  Indian  River  Lagoon  is  con- 
tributed by  phytoplankton.  These  areas  are  charac- 
terized by  anthropogenic  perturbations  and  associ- 
ated high  nutrient  concentrations.  Historical  data 
indicated  that  phytoplankton,  turtle  grass  and  mi- 


STUDY  OF  AN  EXTRACTION  PROCEDURE 
FOR  ORGANIC  TRACE  LEVELS:  SOME  RE- 
SULTS CONCERNING  HYDROCARBONS  IN 
MARINE  SEDIMENTS. 

Universite       de       Bretagne-Occidentale,       Brest 
(France).  Lab.  d'Oceanographie  Chimique. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10521 

DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  INDIGENOUS 
AND  TRANSPLANTED  MUSSELS  (MYTILUS 
EDULIS  L.)  ALONG  THE  DUTCH  COAST, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10537 

QUALITY  ASSURANCE  STUDY  FOR  THE 
ANALYSIS  OF  HYDROCARBONS  IN  SEDI- 
MENTS, 

Instituto    de    Quimica    Bio-Orgamca,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10539 

CONTAMINATION  OF  THE  SUPERFICIAL 
WATERS  OF  THE  GULF  OF  FOS-SUR-MER 
BY  ANIONIC  DETERGENTS, 

Centre  d'Oceanologie  de  Marseille  (France). 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


For  primary  bibliographic  entry  see  Field  5B. 
W88- 10549 


IMPORTANCE  OF  STANDING  DEAD  SHOOTS 
OF  THE  NARROW  LEAVED  CATTAIL,  TYPHA 
ANGUSTIFOLIA  L., 

Smithsonian     Environmental     Research     Center, 

Edgewater,  MD. 

For  primary  bibliographic  entry  see  Field  2H 

W88-10555 


SEDIMENT  DISPERSAL  IN  THE  KNYSNA  ES- 
TUARY: ENVIRONMENTAL  MANAGEMENT 
CONSIDERATIONS, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-10563 


EFFECTS  OF  RIVER  FLOODS  ON  SEDIMENT 
DISPERSAL  IN  SMALL  ESTUARIES:  A  CASE 
STUDY  FROM  EAST  LONDON, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-10564 


PLATHELMINTH  ABUNDANCE  IN  NORTH 
SEA  SALT  MARSHES:  ENVIRONMENTAL  IN- 
STABILITY CAUSES  HIGH  DIVERSITY, 

Goettingen  Univ.  (Germany,  F.R.).  Zoologisches 

Inst,  und  Museum. 

W.  Armonies. 

Helgolaender   Meeresuntersuchungen   HEMEDC, 

Vol.  40,  No.  3,  p  229-240,  1986.  7  fig,  7  tab,  16  ref. 

Descriptors:  'Wetlands,  *Platyhelminthes,  *Spe- 
cies  diversity,  'Ecosystems,  'North  Sea,  'Salt 
marshes.  Aquatic  fauna.  Salinity,  Seasonal  vari- 
ations, Littoral  zone. 

Although  supralittoral  salt  marshes  are  habitats  of 
high  environmental  instability,  the  meiofauna  is 
rich  in  species  and  abundance  is  high.  The  commu- 
nity structure  of  free-living  Platyhelminthes  (Tur- 
bellaria)  in  these  salt  marshes  is  described.  On  an 
average,  104  individuals  were  found  in  an  area  of 
10  sq  cm.  The  average  species  density  in  ungrazed 
salt  marshes  is  11.3  per  10  sq  cm  and  45.2  per  100 
sq  cm,  indicating  strong  small-scale  heterogeneity. 
The  faunal  similarity  between  sediment  and  the 
corresponding  above-ground  vegetation  is  higher 
than  between  adjacent  sample  sites.  Species  prefer 
distinct  ranges  of  salinity.  In  the  lower  part  of  the 
supralittoral  salt  marshes,  the  annual  fluctuations  of 
salinity  are  strongest  and  highly  unpredictable. 
This  region  is  richest  in  plathelminth  species  and 
abundance;  diversity  is  highest,  and  the  faunal 
composition  of  parallel  samples  is  quite  similar.  In 
the  upper  part  of  the  supralittoral  salt  marshes,  the 
annual  variability  of  salinity  is  lower,  platyhel- 
minths  are  poor  in  species  diversity  and  abun- 
dance. Parallel  samples  often  have  no  species  in 
common.  Thus,  those  salt  marsh  regions  with  the 
most  unstable  environments  are  inhabited  by  the 
most  diverse  species  assemblage.  Compared  to 
other  littoral  zones  of  the  North  Sea,  however, 
platyhelminth  diversity  in  salt  marshes  is  low.  The 
observed  platyhelminth  diversity  pattern  can  ap- 
parently be  explained  by  the  'dynamic  equilibrium 
model.'  (Author's  abstract) 
W88- 10629 


IMPORTANCE  OF  GRAZING  FOOD  CHAIN 
FOR  ENERGY  FLOW  AND  PRODUCTION  IN 
THREE  INTERTIDAL  SAND  BOTTOM  COM- 
MUNITIES OF  THE  NORTHERN  WADDEN 
SEA, 

Biologische  Anstalt  Helgoland  (Germany,  F.R.) 
H  Asmus,  and  R.  Asmus. 

Helgolaender  Meeresuntersuchungen  HEMEDC 
Vol   40,  No.  3,  p  273-301,  1986.  8  fig,  6  tab,  98  ref. 

Descriptors:  'Food  chains,  'Ecosystems,  'Interti- 
dal  areas.  'Coastal  waters,  'Food  habits,  'Gastro- 
pods, 'Aquatic  productivity,  Energy  transfer, 
Tidal  pools.  Metabolism,  Aquatic  populations, 
Moliusks,  Benthic  fauna,  Primary  productivity, 
Seasonal  variations.  Biomass,  Sand,  North  Sea. 


In  three  intertidal  sand  bottom  communities  of  the 
'Konigshafen'  (Island  of  Sylt.  North  Sea),  the  bio- 
mass production  and  respiration  of  phytobenthos, 
phytoplankton,  macrozoobenthos,  and  in  situ  com- 
munity metabolism  were  measured  monthly  during 
1980.  The  study  sites  were  characterized  by  differ- 
ent communities  (Nereis-Corophium-belt,  seagrass- 
bed,  Arenicola-flat)  and  by  a  high  abundance  of 
the  mollusk  Hydrobia  ulvae.  Benthic  diatoms  are 
the   major   constituents   of  plant   biomass   in   the 
Arenicola-flat.  In  this  m/a  community,  gross  pri- 
mary productivity  amounts  to   148  g  C/sq  m/a. 
82%   of  this   productivity    is   caused   by   micro- 
benthos,  whereas  phytoplankton  constitutes  only 
18%.  In  the  seagrass-bed,  gross  primary  productiv- 
ity amounts  to  473  g  C/sq  m/a.  79%  of  this  is 
generated  by  seagrass  and  its  epiphytes,  whereas 
microphytobenthos     contributes      19%.     In     the 
Nereis-Corophium-belt,  only  microphytobenthos  is 
important  for  biomass  and  primary  productivity 
(gross:    152  g  C/sq  m/a).  Annual  production  of 
macrofauna  proved  to  be  similar  in  the  Arenicola- 
flat  (30  g  C/sq  m/a)  to  that  in  the  seagrass-bed  (29 
g  C/sq  m/a).  Only  one  third  of  this  amount  is 
produced  in  the  Nereis-Corophium-belt  (10  g  C/sq 
m/a).  The  main  part  of  secondary  production  and 
animal   respiration   is  contributed  by   grazing   H. 
ulvae.  In  the  seagrass-bed,  83%  of  the  energy  used 
from  production  is  obtained  from  the  grazing  food 
chain,  in  the  Arenicola-flat  and  the  Nereis-Coro- 
phium-belt, the  importance  of  non-grazing  species 
is  greater.  A  synchrony  of  seasonal  development  of 
plant  biomass  and  monthly  secondary  production 
was  observed.  In  the  Arenicola-flat  and  the  sea- 
grass-bed, where  density  and  production  of  macro- 
fauna  are  high,  a  conspicuous  decrease  in  biomass 
of  microbenthos  occurs  during  the  warmer  season, 
whereas    in    the    Nereis-Corophium-belt    primary 
production  cause  an  increase  in  microphytobenthic 
biomass  in   summer  and   autumn.   Based   on   the 
assumption  that  sources  of  food  are  used  in  propor- 
tion to  their  availability,  49  g  C/sq  m/a  (Areni- 
cola-flat), 72  g  C/sq  m/a  (seagrass-bed)  and  26  g 
C/sq  m/a  (Nereis-Corophium-belt)  are  estimated 
as  taken  up  by  the  grazing  food  chain.  (Author's 
abstract) 
W88-10630 


SATELLITE   DETECTION    OF   BLOOM   AND 
PIGMENT  DISTRIBUTIONS  IN  ESTUARIES, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC.  Assessment  and  Informa- 
tion Services  Center. 
For  primary  bibliographic  entry  see  Field  7B. 

W88-10725 


POPULATIONS  OF  METHANOGENIC  BACTE- 
RIA IN  A  GEORGIA  SALT  MARSH, 

Georgia  Univ.,  Athens.  Dept.  of  Microbiology. 
M.  J.  Franklin,  W.  J.  Wiebe,  and  W.  B.  Whitman. 
Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  5,  p  1151-1157,  May  1988. 
1  fig,  7  tab,  45  ref.  NSF  Grants  DMB83-51355  and 
BSR-8304928. 

Descriptors:  'Aquatic  bacteria,  'Methanogenic 
bacteria,  'Aquatic  habitats,  'Salt  marshes,  Popula- 
tion dynamics,  Species  composition,  Aquatic 
plants,  Georgia,  Metabolism,  Nutrition,  Cycling 
nutrients,  Sediments,  Spatial  distribution,  Bacteria. 

Methanogens  represented  about  0.5%  of  the  total 
bacteria  in  sediments  from  a  Georgia  salt  marsh  in 
which  Spartina  alterniflora  is  the  predominant 
vegetation.  The  population  of  methanogens  was 
composed  of  at  least  two  groups  of  nearly  equal 
size.  One  group  was  represented  by  cocci  which 
were  able  to  utilize  trimethylamine  and  were 
unable  to  use  H2  or  acetate.  The  second  group  was 
composed  of  two  subgroups  which  were  able  to 
utilize  H2  but  were  unable  to  use  trimethylamine 
or  acetate.  The  more  common  subgroup  included 
rod-  or  plate-shaped  methanogens  which  could 
utilize  isopropanol  in  addition  to  H2  and  formate. 
The  second  subgroup  included  Methanococcus 
maripaludis,  which  utilized  only  H2  and  formate. 
Other  groups  of  methanogens  were  also  present, 
including  Methanosarcina  sp.  which  utilized  ace- 
tate, H2,  and  methylamines.  In  addition  to  the 
overall  variability  in  the  types  of  methanogens,  the 
numbers  of  methanogens  in  sediments  also  exhibit- 


ed significant  spatial  variability  both  within  and 
between  tall-  and  short-Spartina  zones.  (Author's 
abstract) 

W88-10738 


OCCURRENCE  AND  MECHANISMS  OF  MI- 
CROBIAL OXIDATION  OF  MANGANESE, 

Wisconsin  Univ.-Milwaukee.   Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2K 

W88-10742 


INFLUENCE  OF  HABITAT  STRUCTURE  ON 
THE  FISH  ASSEMBLAGES  ASSOCIATED 
WITH  TWO  COOLING-WATER  INTAKE 
STRUCTURES  IN  SOUTHERN  CALIFORNIA, 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
ogy- 

M.  Helvey,  and  R.  W.  Smith. 
Bulletin  of  Marine  Science  BMRSAW,  Vol    37 
No.  1,  p  189-199,  July  1985.  2  fig,  7  tab,  35  ref 

Descriptors:  'Intakes,  'Reefs,  'Riprap,  'Aquatic 
habitats,  'Electric  powerplants,  'Species  composi- 
tion, Population  dynamics,  Aquatic  plants,  Food 
habits,  Food  chains,  Spatial  distribution,  Fish,  Cali- 
fornia, Aquatic  animals,  Coastal  waters. 

The  offshore  intake  structures  of  coastal  electric 
power  generating  stations  in  southern  California 
consist  of  high  relief  conduits  surrounded  by  struc- 
turally complex  rock  rip-rap.  In  order  to  determine 
what  component  of  an  intake's  fish  assemblage  was 
associated  directly  with  the  rip-rap,  fish  communi- 
ties at  two  intake  structures  and  four  other  artifi- 
cial reefs  lacking  either  high  relief  or  complex 
habitat  substrata  were  compared.  Results  indicated 
that  all  reefs  were  nearly  comparable  in  species 
number  and  number  of  individuals  for  water- 
column  oriented  species  regardless  of  habitat  type. 
The  ubiquity  of  a  majority  of  water-column  species 
at  all  reefs  suggests  that  the  provision  of  a  visual 
landmark  or  hard  surfaces  supporting  algal  and 
invertebrate  populations  is  essential  for  concentrat- 
ing these  species.  In  contrast,  the  presence  of  most 
benthic  species  was  directly  related  to  habitat 
cover  as  a  reef  with  no  habitat  refuge  and  a  reef 
with  complex  habitat  but  large  interstitial  spaces 
both  had  depauperate  benthic  species  assemblages. 
Vertical  diversity  rather  than  substrate  rugosity 
proved  to  be  a  better  indicator  for  relating  fish 
community  structure  to  habitat  structure.  (Au- 
thor's abstract) 
W88- 10749 


REPRODUCTIVE  BIOLOGY,  SEASONALITY 
AND  DISTRIBUTION  OF  TENAGOMYSIS  MA- 
CROPSIS  W.  TATTERSALL,  1923  (CRUSTA- 
CEA, MYSIDACEA)  IN  A  NEW  ZEALAND  ES- 
TUARY, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Zoology. 

J.  G.  Greenwood,  M.  B.  Jones,  and  J.  Greenwood. 
Bulletin  of  Marine  Science  BMRSAW,  Vol.  37, 
No.  2,  p  538-555,  September  1985.  9  fig,  6  tab,  26 
ref. 

Descriptors:  'Estuaries,  'Tenagomysis,  'Crusta- 
ceans, 'Reproduction,  'Coastal  waters,  Tempera- 
ture effects,  Salt  tolerance,  Aquatic  habitats, 
Aquatic  animals,  New  Zealand,  Seasonal  variation, 
Spatial  distribution,  Population  dynamics. 

Populations  of  Tenagomysis  macropsis  in  a  shal- 
low New  Zealand  estuarine  embayment  were  sam- 
pled monthly  for  14  months.  Size  at  maturity  aver- 
aged 6.4-8.7  mm  for  males,  6.6-8.8  mm  for  females, 
and  varied  seasonally  showing  strong  inverse  cor- 
relation with  temperature.  Mean  number  of  stage  1 
young  per  brood  was  11,  the  number  and  size  of 
these  being  correlated  with  female  body-size  and 
therefore  varying  seasonally  also.  During  winter 
the  population  contained  a  maximum  percentage  of 
large  females  producing  maximum  numbers  of 
large  embryos.  Brood  mortality  approximates 
20%.  The  sampled  population  was  found  in  salini- 
ties averaging  4-30o/oo  with  maximum  numbers  in 
waters  of  19o/oo.  Salinity  tolerance  tests  con- 
firmed a  salinity  optimum  in  the  vicinity  of  20o/oo 


78 


HKSra 


H 


WATER  CYCLE— Field  2 


but  demonstrated  broad  euryhalinity.  Population  W88 
numbers  were  lowest  during  summer  and  early 
autumn,  highest  during  late  winter/spring.  Data 
did  not  demonstrate  a  consistent  seasonal  popula- 
tion cycle,  and  it  is  suggested  this  was  related  to 
differing  salinity  regimes,  recruitment  rates,  breed- 
ing aggregation  and  migration.  The  population 
showed  significant  differences  in  distribution  in 
spring,  especially  of  adult  females  and  to  a  lesser 
extent  of  juveniles.  This  may  be  part  of  a  broader 
inshore-offshore  migration  pattern.  Large  sexually 
differentiated  individuals  dominated  (90%)  the 
winter  population,  the  first  sexually  mature  indi- 
viduals having  appeared  in  late  autumn.  Reproduc- 
tive activity  resulted  in  a  new  recruitment  by  late 
winter  which  continued  through  summer  and 
autumn.  The  population  was  dominated  by  juve- 
niles during  summer,  by  which  time  the  overwin- 
tering adult  cohort  was  lost.  Females  dominated 
the  population,  probably  producing  more  than  one 
brood  per  year,  and  having  a  longevity  of  one 
year.  Early  post-mating  mortality  of  males  is  indi- 
cated. (Author's  abstract) 
W88-10750 


RELATIONSHIP  BETWEEN  PINK  SHRIMP 
PRODUCTION  ON  THE  TORTUGAS 
GROUNDS  AND  WATER  FLOW  PATTERNS  IN 
THE  FLORIDA  EVERGLADES, 

National   Marine   Fisheries   Service,   Miami,   FL. 

Southeast  Fisheries  Center. 

J.  A.  Browder. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  37, 

No.  3,  p  839-856,  November  1985.  10  fig,  6  tab,  22 

ref. 

Descriptors:  *Estuarine  fisheries,  'Salinity,  'Coast- 
al waters,  'Shrimp,  'Crustaceans,  'Water  level 
fluctuations,  Aquatic  habitats,  Aquatic  animals, 
Reproduction,  Tortugas  Grounds,  Everglades, 
Florida,  Estuaries,  Flow  pattern,  Statistical  meth- 
ods, Seasonal  variation. 

Regression  analysis  indicated  a  relationship  be- 
tween landings  of  pink  shrimp  on  the  Tortugas 
grounds  and  freshwater  runoff  to  the  estuarine 
areas  of  Everglades  National  Park,  as  indexed  by 
water  levels  in  the  park.  A  strong  positive  relation- 
ship between  quarterly  (3-month)  landings  and  the 
average  water  level  of  the  previous  quarter  was 
found  for  three  quarters  of  the  year.  October 
through  December  water  levels,  followed  by  July 
through  September  water  levels,  may  have  had  the 
greatest  influence  on  annual  landings.  An  inverse 
relationship  between  landings  and  water  levels 
from  April  through  June  was  not  precluded.  Infor- 
mation of  this  type  is  needed  in  order  that  the 
freshwater  needs  of  estuarine-dependent  marine  or- 
ganisms can  be  taken  into  account  in  water  man- 
agement planning.  (Author's  abstract) 
W88-10751 


PHOTOSYNTHESIS  AND  LIGHT  IN  ESTUA- 
RINE BENTHIC  MICROALGAE, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Brewing  and  Biological  Sciences. 

D.  K.  Mills,  and  M.  Wilkinson. 

Botanica  Marina  BOTNA7,  Vol.  29,  No.  2,  p  125- 

129,  March  1986.  3  fig,  2  tab,  25  ref. 

Descriptors:  'Benthic  flora,  'Algae,  'Microalgae, 
'Estuaries,  'Photosynthesis,  'Light  quality,  Chlo- 
rophyll a,  Aquatic  habitats,  Aquatic  plants,  Limit- 
ing nutrients. 

The  photosynthetic  rate  of  natural  populations  of 
benthic  microalgae  was  determined  in  the  laborato- 
ry over  a  range  of  irradiances  and  at  15  and  20  C. 
Values  for  maximum  gross  photosynthesis  5.3  and 
11.7  microg  oxygen/microg  chlorophyll  A/H  and 
the  initial  slope  of  of  the  photosynthesis  versus 
irradiance  curve  0.035  and  0.031  microg  oxygen/ 
microg  chlorophyll  A/H/(microE/sq  M/S)  at  20 
and  15  C,  fell  within  the  ranges  quoted  by  a 
number  of  other  workers.  However,  the  overall 
response  of  the  microalgae  to  light  suggested  that 
they  were  from  a  'sun  adapted'  algal  community. 
No  photoinhibition  was  observed,  even  after  2 
hours  exposure  to  the  highest  irradiance.  The  low 
value  calculated  for  quantum  efficiency  suggest 
that  these  organisms  were  nutrient  limited.  (Au- 
thor's abstract) 


REPRODUCTIVE  PHENOLOGY  AND 

GROWTH  OF  GRACILARIA  TIKVAHIAE 
MCLACHLAN  (GIGARTINALES,  RHODO- 
PHYTA)  IN  THE  GREAT  BAY  ESTUARY,  NEW 
HAMPSHIRE, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 
rine Lab. 

C.  A.  Penniman,  A.  C.  Mathieson,  and  C.  E. 
Penniman. 

Botanica  Marina  BOTNA7,  Vol.  29,  No.  2,  p  147- 
154,  March  1986.  7  fig,  3  tab,  59  ref. 

Descriptors:  'Estuaries,  'Plant  growth,  'Rhodo- 
phyta,  'Gracilaria,  'Phenology,  'Reproduction, 
•Coastal  waters,  Aquatic  plants,  Aquatic  habitats, 
Great  Bay  Estuary,  Seasonal  variation,  Tempera- 
ture effects,  Light  quality,  Limiting  nutrients, 
Growth,  New  Hampshire. 

The  reproductive  phenology  of  Gracilaria  tikva- 
hiae  from  the  Great  Bay  Estuary,  New  Hampshire, 
was  evaluated  monthly  during  May  1976  to  Octo- 
ber 1977.  The  plants  were  vegetative  throughout 
most  of  the  study  period.  However,  discrete 
maxima  of  tetrasporic  and  spermatangial  plants 
occurred  during  June-July,  while  cystocarpic 
plants  were  maximal  during  July-August.  The  in 
situ  growth  of  G.  tikvahiae,  measured  during  April 
1978  to  August  1979,  was  maximal  during  June- 
August,  and  minimal  during  the  winter.  The 
growth  of  G.  tikvahiae  was  most  strongly  correlat- 
ed with  water  temperature,  while  seasonal  vari- 
ations of  surface  irradiance  and  dissolved  inorganic 
nitrogen  were  not  significantly  correlated  to  the 
growth  cycle.  (Author's  abstract) 
W88-10753 


EFFECTS  OF  SEDIMENTARY  PROCESSES 
AND  SALINITY  ON  THE  DIATOM  FLORA  OF 
THE  COLUMBIA  RIVER  ESTUARY, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Dept.  of 

Biology. 

M.  C.  Amspoker,  and  C.  D.  Mclntire. 

Botanica  Marina  BOTNA7,  Vol.  29,  No.  5,  p  391- 

399,  September  1986.  2  fig,  4  tab,  24  ref. 

Descriptors:  'Columbia  River  Estuary,  'Estuaries, 
•Salinity,  'Diatoms,  'Species  composition,  Spatial 
distribution,  Population  dynamics,  Phytoplankton, 
Seasonal  variation,  Hydrology,  Sediments,  Benthic 
flora. 

Effects  of  sediment  properties  and  salinity  on  dis- 
tributional patterns  in  sediment-associated  and 
planktonic  diatom  assemblages  were  investigated 
in  the  Columbia  River  Estuary.  The  benthic 
diatom  flora  was  characterized  by  the  virtual  ab- 
sence of  marine  taxa,  a  relatively  restricted  distri- 
bution of  brackish-water  species,  and  widely  dis- 
tributed assemblages  of  freshwater  species.  The 
dominance  of  freshwater  taxa  in  the  phytoplankton 
was  further  evidence  of  a  strong  fluvial  influence 
in  the  estuary.  In  the  lower  estuary,  there  was  a 
lack  of  seasonal  variation  in  the  species  composi- 
tion of  the  benthic  flora  which  was  attributed  to 
the  relatively  high  degree  of  sediment  stability  in 
this  region.  However,  corresponding  seasonal 
changes  in  the  upper  estuary  were  more  pro- 
nounced, a  pattern  explained  in  part  by  seasonal 
inputs  of  allochthonous  planktonic  taxa  to  the  sedi- 
ments and  by  the  hydrologic  processes  of  erosion 
and  accretion  which  influence  the  relative  abun- 
dances of  epipelic  and  epipsammic  species.  (Au- 
thor's abstract) 
W88-10754 


BALTIC  EUTROPHICATION:  A  CONTRIBU- 
TION TO  THE  DISCUSSION, 

L.-E.  Persson. 

Ophelia  OPHLAN,  Vol.  27,  No.  1,  p  31-42,  April 

1987.  2  fig,  3  tab,  46  ref. 

Descriptors:  'Benthic  fauna,  *Baltic  Sea,  *Eu- 
trophication,  *Biomass,  Species  composition,  Pop- 
ulation dynamics,  Aquatic  habitats,  Aquatic  ani- 
mals, Food  habits,  Food  chains,  Spatial  distribu- 
tion. Cycling  nutrients,  Fish,  Macroinvertebrates. 


Estuaries — Group  2L 

Quantitative  sampling  of  macrozoobenthos  has 
been  performed  in  the  southern  Baltic  in  the  1920s 
and  the  1950s.  Some  of  these  stations  (43)  were 
revisited  in  1982/83.  The  total  abundance  and  bio- 
mass  was  significantly  increased  in  1982/83  com- 
pared to  1921.  A  small,  non-significant,  increase  in 
biomass  was  found  in  1982/83  compared  to  the 
1950s.  It  is  suggested  that  the  main  part  of  the 
biomass  increase  might  be  due  to  reduced  stocks  of 
predatory  flatfishes  in  the  1920s  and  1930s.  The 
most  conspicuous  difference  in  the  comparisons  is 
the  widespread  distribution  of  the  polychaete  Capi- 
tella  capitata  in  1982/83.  This  is  attributed  to  in- 
creased trawling  activities  in  recent  decades  and 
not  to  organic  enrichment.  (Author's  abstract) 
W88-10756 


ECOLOGY,  GROWTH  AND  PRODUCTION  OF 
THYASIRA  FLEXUOSA  (BIVALVIA,  LUCINA- 
CEA)  FROM  RIA  DE  LA  CORUNA,  NORTH- 
WEST SPAIN, 

Instituto  Espanol  de  Oceanographia,  La  Coruna 
(Spain).  Centra  Costero  del  La  Coruna. 
E.  Lopez-Jamar,  G.  Gonzalez,  and  J.  Mejuto. 
Ophelia  OPHLAN,  Vol.  27,  No.  2,  p  111-126,  May 
1987.  7  fig,  4  tab,  44  ref. 

Descriptors:  'Coastal  waters,  'Animal  growth, 
'Succession,  'Mollusks,  'Population  dynamics, 
Productivity,  Spatial  distribution.  Species  composi- 
tion, Aquatic  habitats,  Aquatic  animals,  Water  pol- 
lution effects,  Hydrocarbons,  Seasonal  variation, 
Growth,  Ria  de  la  Coruna. 

The  population  dynamics,  growth  and  production 
of  Thyasira  flexuosa  have  been  studied  over  a 
three  year  period  in  Ria  de  La  Coruna,  North-west 
Spain.  During  recolonization  of  the  sediment  after 
harbour  dredging  operations,  T.  flexuosa  was  the 
macro-infaunal  dominant  and  three  successive  co- 
horts could  be  followed  over  time.  Densities  were 
very  high  during  most  of  the  study  period.  This 
species  seems  to  be  associated  with  high  values  or 
organic  matter  in  the  sediment  and  it  is  tolerant  of 
hydrocarbon  pollution.  Newly  settled  individuals 
appeared  in  the  samples  from  January  to  late 
spring,  with  a  marked  peak  in  April-May.  The 
intensity  of  recruitment  did  not  vary  much  from 
one  year  to  another.  The  mean  size  of  individuals 
of  Thyasira  flexuosa  was  3.2  and  4.8  mm  at  the  end 
of  the  first  and  second  year  of  life,  respectively, 
although  individual  growth  rates  showed  large 
variations.  The  mean  production  was  4.7  g/sq  m/ 
year,  with  a  mean  production/biomass  ratio  of 
1.39.  Variations  in  growth  and  production  from 
year  to  year  were  mainly  due  to  intraspecific  com- 
petition related  to  the  high  densities.  Values  of 
growth  and  production  are  compared  with  other 
bivalve  species  and  general  data  on  ecology  are 
provided.  (Author's  abstract) 
W88-10758 


POPULATION  DYNAMICS  OF  MACOMA 
BALTHICA  IN  THE  DANISH  WADDEN  SEA 
IN  AN  ORGANICALLY  ENRICHED  AREA, 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10760 

MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHYTES  IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  I.  COMPARISONS  AMONG  THE 
THREE  SPECIES  OF  SEAGRASSES  FROM  AD- 
JACENT BEDS, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10773 

MOTILE  EPIFAUNA  OF  MARINE  MACRO- 
PHYTES  IN  THE  INDIAN  RIVER  LAGOON, 
FLORIDA:  II.  COMPARISONS  BETWEEN 
DRIFT  ALGAE  AND  THREE  SPECIES  OF  SEA- 
GRASSES, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10774 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


DISTRIBUTION,  GROWTH  AND  MORTALITY 
OF  LARVAL  SPOTTED  SEATROUT,  CYNOS- 
CION  NEBULOSUS:  A  COMPARISON  BE- 
TWEEN TWO  ADJACENT  ESTUARINE  AREAS 
OF  SOUTHWEST  FLORIDA, 
University  of  South  Florida,  St.  Petersburg.  Dept. 
of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10775 


TEMPORAL  CHANGES  IN  THE  SEDIMENT 
GEOCHEMISTRY  OF  TWO  SOUTHEAST 
ALASKAN  FJORDS, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
S.  F.  Sugai. 

Deep-Sea  Research  DESRAY,  Vol.  34,  No.  5/6,  p 
913-925,  May/June  1987.  8  fig,  1  tab,  27  ref.  De- 
partment of  Energy  Contract  E(45-l)-2229. 

Descriptors:  *Estuaries.  'Sediments,  'Geochemis- 
try,  'Alaska,  'Estuaries,  'Trace  metals,  'Nutri- 
ents, Interstitial  water,  Seasonal  variation,  Tempo- 
ral distribution,  Thermodynamics,  Iron,  Manga- 
nese, Phosphate.  Ammonium,  Organic  matter, 
Smeaton.  Bay  Fjords. 

Monthly  variations  in  trace  metal  and  nutrition 
distributions  in  interstitial  water  were  examined  in 
Smeaton  Bay  and  Boca  de  Quadra,  two  deep  fjords 
where  bottom  water  temperatures  vary  <  1  C.  In 
Smeaton  Bay,  episodic  sediment  mixing  and  sea- 
sonal changes  in  the  supply  of  reactive  organic 
matter  were  responsible  for  the  temporal  variations 
observed.  Mixing  incidents  were  most  frequent  in 
the  autumn  and  winter,  leading  to  oxidation  of  the 
pore  waters.  Interstitial  waters  became  more  re- 
ducing following  the  spring  deposition  of  au- 
tochthonous carbon,  leading  to  increased  concen- 
trations of  Mn(  +  2).  However,  reducing  conditions 
in  sediments  from  the  main  basin  of  Boca  de 
Quadra  persisted  throughout  the  year  and  the  sea- 
sonal availability  of  organic  material  to  the  sedi- 
ment resulted  in  higher  concentrations  of  Mn(  +  2) 
and  Fe(  +  2)  in  late  summer.  Thermodynamic  cal- 
culations indicate  that  surface  interstitial  waters 
from  Boca  de  Quadra  may  have  been  saturated 
with  respect  to  rhodochrosite  or  a  similar  Mn 
carbonate.  The  interstitial  waters  from  Smeaton 
Bay  may  have  approached  saturation  with  respect 
to  siderite  (the  Fe  carbonate)  in  April  1980,  but 
were  considerably  undersaturated  by  October 
1980.  (Author's  abstract) 
W88-10783 


EXTENT  AND  INTENSITY  OF  THE  ANOXIC 
ZONE  ON  BASINS  AND  FJORDS, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

J.  J.  Anderson,  and  A.  H.  Devol. 

Deep-Sea  Research  DESRAY,  Vol.  34,  No.  5/6,  p 

927-944,  May/June  1987.  9  fig,  2  tab,  30  ref.  NSF 

Grant  OCE  83-08653. 

Descriptors:  'Estuaries,  'Anoxic  zone,  'Fjords, 
•Model  studies,  'Oxygen,  'Sulfides,  Hydrogen  sul- 
fide, Respiration,  Oxygen  transfer,  Advection, 
Sediments. 

A  model  was  developed  to  describe  the  extent  and 
intensity  of  the  anoxic  zone  of  semi-enclosed 
basins.  Vertical  profiles  of  oxygen  and  hydrogen 
sulfide  can  be  modeled  by  normalizing  depth  to  the 
sill  and  bottom  depths  of  the  basin,  and  oxygen  and 
sulfide  to  the  oxygen  concentration  at  sill  depth. 
Profile  shapes  are  controlled  by  three  model  pa- 
rameters that  express  the  ratio  of  in  situ  respiration 
to  diffusion,  the  ratio  of  oxygen  diffusion  to  advec- 
tion and  the  ratio  of  sulfide  production  to  oxygen 
diffusion.  Anoxic  basins  fall  into  three  categories 
when  compared  in  terms  of  their  normalized  inter- 
face depth  and  normalized  bottom  sulfide  concen- 
trations. Analysis  of  the  three  groups  suggests  that 
one  group  represents  basins  not  in  equilibrium.  The 
other  two  groups  represent  basins  in  equilibrium: 
one,  with  relatively  linear  sulfide  profiles  dominat- 
ed by  sulfide  production  in  the  sediments,  and  the 
other  with  curved  sulfide  profiles  in  which  sulfide 
production  in  both  the  water  column  and  sedi- 
ments is  important.  (Author's  abstract) 
W88-10784 


NUTRIENT  REGENERATION  AND  DENITRI- 
FICATION  IN  LOW  OXYGEN  FJORDS, 

Lamont-Doherty    Geological    Observatory,    Pali- 
sades, NY. 
W.  M.  Smethie. 

Deep-Sea  Research  DESRAY,  Vol.  34,  No.  5/6,  p 
983-1006,  May/June  1987.  9  fig,  4  tab,  38  ref.  NSF 
grants  GA-24875  and  OCE  74-02665. 

Descriptors:  'Estuaries,  'Nutrients,  'Fjords, 
'Denitrification,  'Cycling  nutrients,  'Oxygen 
uptake,  'Nitrification,  Aerobic  conditions,  Respira- 
tion, Phosphates,  Sulfates,  Sediments,  Canada. 

Rates  of  oxygen  consumption,  denitrification,  nitri- 
fication and  sulfate  reduction  were  determined 
from  temporal  changes  of  oxygen,  phosphate,  ni- 
trate, nitrite  and  ammonium  in  the  stagnant  bottom 
water  of  two  fjords,  Narrows  Inlet  and  Princess 
Louisa  Inlet,  which  are  part  of  the  Jervis  Inlet 
system  in  British  Columbia,  Canada.  Rates  of  nutri- 
ent regeneration  and  microbial  respiratory  process- 
es for  the  deep  regions  of  Narrows  Inlet  and 
Princess  Louisa  Inlet  were  calculated  from  ob- 
served changes  in  oxygen  and  nutrient  concentra- 
tions during  summer  months  when  the  deep  water 
was  stagnant.  The  mean  oxygen  consumption  rate, 
normalized  to  area  of  sediment,  was  0.45-0.55 
microg-at/sq  m/sec  for  Narrows  Inlet  and  0.71 
microg-at/sq  m/sec  for  Princess  Louisa  Inlet.  The 
mean  phosphate  regeneration  rate  was  0.0023 
microg-at/sq  m/sec  for  Narrow  Inlet  and  0.0049 
microg-at/sq  m/sec  for  Princess  Louisa  Inlet. 
Rates  of  denitrification  ranged  from  0.016  to  0.073 
microg-at/sq/m  sec  at  Narrows  Inlet  and  0.075  to 
0.101  microg-at/sq  m/sec  at  Princess  Louisa  Inlet. 
The  range  in  sulfate  reduction  rates  was  0.018- 
0.082  microg-at/sq  m/sec  for  Narrows  Inlet  and 
0.089-0.102  microg-at/sq  m/sec  for  Princess 
Louisa  Inlet.  The  denitrification  rates  are  high 
compared  to  rates  determined  for  other  coastal  and 
inshore  environments.  This  appears  to  be  caused 
by  a  combination  of  very  low  oxygen  water  over- 
lying the  sediments  which  allows  the  denitrifica- 
tion zone  to  be  at  or  very  close  to  the  sediment- 
water  interface,  and  a  strong  coupling  between 
nitrification  and  denitrification  in  which  ammoni- 
um released  by  sulfate  reduction  in  the  sediments 
diffuses  into  the  aerobic  zone  and  is  oxidized  to 
nitrogen  species  that  are  then  consumed  by  denitri- 
fication. The  nitrification-denitrification  couple 
probably  occurs  widely  in  coastal  and  continental 
shelf  sediments  and  sedimentary  denitrification 
may  exceed  denitrification  that  occurs  in  the 
oxygen  deficient  portions  of  the  oceanic  water 
column.  (Author's  Abstract) 
W88-10785 


DIATOM  ABUNDANCE  IN  THE  ESTUARIES, 

Madras  Univ.  (India). 

V.  N.  R.  Rao,  and  G.  Ragothaman. 

Current  Science  CUSCAM,  Vol.  57,  No.  7,  p  383- 

384,  April  5  1988.  2  fig,  1  tab,  6  ref. 

Descriptors:      'Estuaries,      'Diatoms,      'Salinity, 
•Rivers,  Phytoplankton,  Cyclotella,  Adaptation. 

Two  diatoms,  Cyclotella  meneghiniana  and  Am- 
phora coffeaeformis,  occur  in  the  Cooum  and 
Adyar  estuaries  in  India  where  salinity  varies  from 
almost  freshwater  to  very  near  that  of  the  sea.  A 
number  of  clones  of  the  two  diatoms  were  isolated 
in  several  locations:  (1)  from  upstream  of  the  estu- 
aries where  there  is  no  tidal  influence,  (2)  from  the 
estuaries  themselves,  and  (3)  from  several  places  in 
the  Bay  of  Madras.  The  behavior  of  these  clones  in 
relation  to  salinity  of  the  medium  was  studied  in 
the  laboratory  and  clones  isolated  from  a  garden 
pond  were  included  for  comparison.  The  ability  of 
Cyclotella  meneghiniana  to  grow  in  estuaries  ap- 
parently involves  efficient  maintenance  of  a  small 
inoculum  throughout  the  year  in  various  places  in 
the  river  and  the  sea  and  effective  use  of  changes 
in  salinity  to  trigger  auxospore  formation.  The 
synchronization  of  its  life  cycle  to  changes  in  the 
hydrology  of  the  habitat  is  required.  Amphora 
coffeaeformis  isolated  from  a  particular  salinity 
grew  best  at  that  salinity  and  differences  in  their 
behavior  seem  to  be  related  to  the  place  of  origin. 
(Millcr-PTT) 
W88-10787 


INVASION  OF  SCHINUS  INTO  SALINE  COM- 
MUNITIES OF  EVERGLADES  NATIONAL 
PARK, 

Louisiana   State   Univ.,    Baton   Rouge.    Dept.   of 

Botany. 

L.  Mytinger,  and  G.  B.  Williamson. 

Florida  Scientist  FLSCA,  Vol.  50,  No.  1,  p  7-12, 

Winter  1987.  2  fig,  1  tab,  11  ref. 

Descriptors:  'Trees,  'Everglades  National  Park, 
•Plant  populations,  'Salt  tolerance,  Saline  water, 
Saline  soils,  Germination. 

The  tolerance  of  Schinus  terebinthifolius  to  saline 
conditions  was  investigated  to  determine  its  ability 
to  invade  and  establish  in  coastal  communities  of 
the  Everglades  National  Park.  Viability  of  seed 
soaked  in  salt  solutions  for  72  hours  declined  as 
salinity  increased,  although  60%  of  the  seeds  were 
viable  after  soaking  in  40  ppt  salt  solution.  Germi- 
nation rates  in  petri  dishes  declined  more  sharply 
with  salinity  increases,  with  only  12%  germination 
at  20  ppt  salt  solution.  On  native  soils  treated  with 
salt  solutions,  germination  never  occurred  at  salini- 
ties higher  than  5  ppt.  Survival  of  seedlings  trans- 
planted into  field  sites  occurred  only  where  soil 
salinities  were  5  ppt  or  less.  The  findings  suggest 
that  Schinus  is  a  potential  threat  to  halophytic 
plant  communities  only  where  freshwater  has  re- 
placed the  higher  salinity  waters  that  initially  fos- 
tered the  salt  tolerant  plants.  (Author's  abstract) 
W88-10804 


POTENTIAL  CONTRIBUTION  OF  NATURAL 
HYDROCARBON  SEEPAGE  TO  BENTHIC 
PRODUCTIVITY  AND  THE  FISHERIES  OF 
ATLANTIC  CANADA, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Dept.  of  Fisheries  and  Oceans. 
E.  M.  Levy,  and  K.  Lee. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  349-352,  Febru- 
ary 1988.  25  ref. 

Descriptors:  'Coastal  waters,  'Oil  pollution, 
'Benthic  fauna,  'Productivity,  'Hydrocarbons, 
'Fisheries,  'Seepage,  Ocean  bottom,  Methane, 
Canada,  Atlantic  Ocean. 

Bacterial  processes  involving  methane  and  other 
low  molecular  weight  hydrocarbons  may  be  a  sub- 
stantial contribution  to  the  overall  benthic  produc- 
tivity in  areas  where  natural  seepage  from  the 
seabed  occurs.  This  process  may  be  sufficiently 
extensive  on  the  continental  shelf  off  the  east  coast 
of  Canada  to  be  of  importance  to  the  fishery. 
Although  a  brief  chemical  survey  did  not  provide 
conclusive  evidence  of  seepage  on  the  Grande 
Banks,  gas-charged  sediments  and  patches  of 
'white  slime'  were  observed  on  the  seafloor  during 
geological  investigations  of  the  Hibernia  area  and  a 
gas  'leak'  has  been  reported  on  the  northeast  slope 
of  the  bands  nearby.  On  George  Bank  where  there 
are  extremely  valuable  fisheries  for  scallops  and 
groundfish  and  there  is  sufficient  potential  for  pe- 
troleum that  exploratory  drilling  is  being  consid- 
ered, remarkably  high  concentrations  of  methane 
and  other  low-molecular-weight  hydrocarbons 
were  found  in  surficial  bottom  sediments  during  a 
recent  survey.  Since  biodegradation  has  the  addi- 
tional effect  of  'detoxifying'  the  environment  in 
regions  where  natural  seepage  occurs  and  the 
benthos  has  successfully  adapted  to  and  thrives 
under  conditions  that  would  normally  be  detre- 
mental  or  even  intolerable,  bacterial  processes  can 
readily  account  for  the  many  exambles  globally 
where  lucrative  fisheries  exist  in  areas  of  petroleum 
reserves.  By  considering  photosynthesis  and  che- 
mosynthesis  together,  a  solution  may  be  offered 
both  to  the  long-standing  problems  associated  with 
the  management  of  the  fishery  and  to  the  stalemate 
regarding  the  coexistence  of  the  fishing  and  off- 
shore oil  industries  -  two  industries  that  have  all 
too  often  been  assumed  in  the  past  to  be  incompati- 
ble. (Friedmann-PTT) 
W88-10837 


SEDIMENTATION  IN  AN  EBB-TIDAL  DELTA, 
RANGAUNU  HARBOUR,  NORTHLAND,  NEW 
ZEALAND, 


80 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


Department  of  Scientific  and  Industrial  Research, 
Wellington  (New  Zealand).  Oceanographic  Inst. 
For  primary  bibliographic  entry  see  Field  2J. 
W88-10844 


DEGRADATION  OF  MANGROVE  LEAF 
LITTER  IN  THE  ST.  LUCIA  ESTUARY  AS  IN- 
FLUENCED BY  SEASON  AND  EXPOSURE, 

Durban-Westville  Univ.  (South  Africa).  Dept.  of 

Botany. 

T.  D.  Steinke,  and  C.  J.  Ward. 

South  African  Journal  of  Botany,  Vol.  53,  No.  5,  p 

323-328,  October  1987.  6  fig,  4  tab,  25  ref. 

Descriptors:  'Mangrove  swamps,  "Leaves,  *Litter, 
•Cycling  nutrients,  'Decomposing  organic  matter, 
•Estuaries,  'Biodegradation,  Nitrogen,  Decompo- 
sition, Wetlands,  Saint  Lucia  Estuary,  Seasonal 
variation,  Temperature  effects,  Phosphorus,  Potas- 
sium, South  Africa,  Ecology. 

Rates  of  degradation  of  leaves  of  Avicennia  marina 
(Forssk.)  Vierh.  and  Bruguiera  gynmorrhiza  (L.) 
Lam.  were  investigated  in  St.  Lucia  Estuary  in  the 
warm  and  cool  seasons  at  three  positions  on  the 
shore:  where  leaves  were  constantly  submerged, 
where  they  were  exposed  only  at  low  spring  tides, 
and  where  they  were  inundated  only  at  high  spring 
tides.  Degradation  occurred  more  rapidly  in  A. 
marina  than  in  B.  gynmorrhiza  and  leaves  con- 
stantly submerged  decomposed  at  a  faster  rate  than 
those  exposed  for  most  of  the  time.  Decomposition 
rates  were  consistently  lower  in  the  cool  season. 
The  concentration  of  nitrogen  in  all  leaves  in- 
creased over  the  decomposition  period,  although 
there  was  a  decrease  in  total  nitrogen  content  with 
rapid  decomposition.  While  under  certain  condi- 
tions degradation  proceeds  at  a  rapid  rate,  because 
of  the  lower  additions  of  nitrogen  to  the  system 
from  decomposing  leaves,  there  do  not  appear  to 
be  significant  ecological  advantages  from  this  rapid 
decomposition.  There  were  sharp  decreases  in  the 
phosphorus  and  potassium  contents  of  the  leaves, 
presumably  largely  due  to  leaching.  This  work  has 
emphasized  the  importance  of  mangrove  leaf  litter 
as  a  source  of,  and  substrate  for,  nutrient  release. 
(Author's  abstract) 
W88-10850 


MEIOBENTHIC  GRADIENTS  WITH  SPECIAL 

REFERENCE  TO  PLATYHELMINTHES  AND 

POLYCHAETA    IN    AN    ESTUARINE    SALT 

MARSH   CREEK:   A   SMALL-SCALE   MODEL 

FOR  BOREAL  TIDAL  COASTS, 

Biologische  Anstalt  Helgoland  (Germany,  F.R.). 

Litoralstation. 

M.  Hellwig-Armonies,  and  W.  Armonies. 

Helgolaender   Meeresuntersuchungen   HEMEDC, 

Vol.  41,  No.  2,  p  201-216,  1987.  1  fig,  5  tab,  21  ref. 

Descriptors:  'Wetlands,  'Platyhelminthes,  'Poly- 
chaetes,  'Salt  marshes,  Estuaries,  Streams,  Benthic 
fauna,  Macroinvertebrates,  Nematodes,  Copepods, 
Oligochaetes,  Species  composition,  Sylt  Island, 
North  Sea,  Estuarine  environment. 

Environmental  conditions  in  salt  marsh  creeks  are 
intermediate  between  the  open  tidal  coast  and  estu- 
aries. A  large  salt  marsh  creek  at  the  island  of  Sylt 
(North  Sea)  was  studied  in  order  to  test  whether 
its  fauna  is  more  similar  to  that  of  the  open  tidal 
coast  or  to  that  of  estuaries.  Because  of  a  sandy  bar 
at  the  seaward  opening,  the  tidal  range  is  only  10 
cm  in  the  creek,  and  the  water  level  never  drops 
below  the  level  of  the  sand  bar.  Zoobenthos  in  the 
sandy  bottom  and  on  the  sandy  shores  was  studied 
at  both  ends  and  in  the  middle  of  the  creek.  Poly- 
chaeta  and  Platyhelminthes  were  determined  to 
species  level.  On  an  average,  2115  metazoans  were 
found  below  10  sq  cm  of  surface  area.  At  the 
seaward  end  of  the  creek,  abundance  and  taxonom- 
ic  composition  are  similar  to  that  of  the  adjoining 
Wadden  area.  Nematoda  are  the  dominant  taxon, 
followed  by  Copepoda,  Platyhelminthes  and  Oli- 
gochaeta.  Taxonomic  composition  is  different  at 
the  landward  end.  Platyhelminthes  and  Nematoda 
are  most  abundant  followed  by  Copepoda.  Both 
Oligochaeta  and  Polychaeta  are  scarce  at  these 
newly  eroded  sites.  Platyhelminth  abundance  at 
the  landward  end  of  the  creek  is  exceptionally  high 
(770-935/sq  cm).  Contrary  to  what  is  generally 


found  in  estuaries,  the  species  density  of  Platyhel- 
minthes shows  a  significant  increase  toward  the 
land.  The  species  composition  of  Polychaeta  and 
Platyhelminthes  indicates  that  the  sites  below  mean 
high  tide  level  of  the  creek  correspond  to  the 
adjacent  eulittoral  Wadden  area  while  the  fauna  of 
the  supralittoral  sites  of  the  creek  is  similar  to  the 
fauna  of  supralittoral  tidal  coasts.  Typical  sublit- 
toral  species  did  not  occur  in  the  salt  marsh  creek. 
Thus,  salt  marsh  creeks  may  be  regarded  as  a 
small-scale  model  for  the  tidal  coast.  In  context 
with  the  results  obtained,  the  definition  of  estuaries 
is  discussed.  (Author's  abstract) 
W88-10851 


POLLUTION  OF  THE  SEAS  AROUND  INDIA, 

Department  of  Ocean  Development,  New  Delhi 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 
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BREACHING  THE  MOUTH  OF  THE  BOT 
RIVER  ESTUARY,  SOUTH  AFRICA:  IMPACT 
ON  ITS  BENTHIC  MACROFAUNAL  COMMU- 
NITIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-10868 


UPTAKE  AND  RELEASE  OF  MATERIALS  BY 
A  WADDEN  SEA  MUSSEL  BED, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
R.  F.  Dame,  and  N.  Dankers. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  118,  No.  3,  p  207-216,  June 
1988.  3  fig,  1  tab,  28  ref.  NSF  Grant  INT-8521360. 

Descriptors:  *Estuarine  environment,  'Nutrients, 
'Mussels,  'Cycling  nutrients,  'Tidal  waters,  Bio- 
mass,  Uptake,  Decomposing  organic  matter,  Sus- 
pended sediments,  The  Netherlands,  Wadden  Sea, 
Algae,  Benthos. 

A  flow-through  plastic  tunnel  was  used  to  deter- 
mine the  uptake  and  release  of  materials  in  the  tidal 
waters  passing  over  a  mussel  bed  in  the  western 
Wadden  Sea  (Netherlands).  There  was  significant 
uptake  of  total  suspended  sediments  (4.4-7.2  g/sq 
m/h),  chlorophyll  a  (15.4-55.1  mg/sq  m/h),  total 
organic  C  (0.8-1.1  g  C/sq  m/h),  and  nitrite  + 
nitrate  (0.02-0.08  g  N/sq  m/h).  there  was  a  signifi- 
cant release  of  ammonium  (0.04-0. 1 1  g  N/sq  m/h) 
and  o-phosphate  (0.05-0.08  g  P/sq  m-h).  The  inter- 
tidal  mussel  bed  removed  particulate  materials  at 
high  rates  from  the  water  column,  transformed 
some  of  this  material  into  biomass  and  released 
some  constituents  as  dissolved  waste  products. 
Even  though  the  directions  of  material  uptake  and 
release  on  the  mussel  bed  are  similar  to  oyster  reef 
systems,  the  magnitudes  of  material  transports  are 
generally  higher  on  the  mussel  bed  due  to  greater 
filter-feeder  biomass,  the  existence  of  a  substantial 
microbenthic  algal  component  and  a  considerably 
different  environmental  setting.  (Author's  abstract) 
W88- 10869 


STUDY  ON  WATER  QUALITY  CHARACTER- 
ISTICS AND  LONGITUDINAL  DISPERSION 
COEFFICIENT  OF  SUYEONG  ESTUARY,  (IN 
JAPANESE), 

Dong-A  Univ.,  Pusan  (Korea).  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10897 


GEOCHEMISTRY  OF  INTERSTITIAL  WATER 
FOR  A  SEDIMENT  CORE  FROM  THE  INDIAN 
RIVER  LAGOON,  FLORIDA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10899 


IMPACT  OF  THE  SALINITY  OF  SOIL-WATER 
AND  FOOD  ON  THE  PHYSIOLOGY,  BEHAV- 


IOUR  AND  ECOLOGY  OF  SALT-MARSH  COL- 
LEMBOLA, 

Vrije  Univ.,  Amsterdam  (Netherlands). 

J.  Witteveen. 

Functional  Ecology,  Vol.  2,  No.  1,  p  49-55,  1988.  5 

fig,  1  tab,  29  ref. 

Descriptors:  'Insects,  'Salt  marshes,  Collembola, 
Salinity,  Soil  water,  Osmoregulation,  Food  habits, 
Growth,  Reproduction. 

The  impact  of  salt  in  soil-water  and  food  on  the 
osmotic  and  ionic  regulation,  behavior,  growth  and 
reproduction  of  the  salt-marsh  dwelling  Hypogas- 
trura  viatica  was  investigated.  An  experimental 
design  was  applied  in  which  both  factors  were 
considered  simultaneously.  H.  viatica  regulated  its 
osmotic  concentration  at  soil-water  salinities  up  to 
50%  S.W.  At  higher  salinities  it  was  an  osmocon- 
former.  Food  salinity  had  no  significant  effect  on 
the  osmotic  concentration  of  the  collembolans. 
Both  soil-water  and  food  salinity  had  an  effect  on 
the  ionic  concentration  of  the  haemolymph.  A 
higher  conductivity  was  measured  at  higher  soil- 
water  and  food  salinities.  Both  soil-water  and  food 
salinity  had  a  significant  effect  on  growth  and 
reproduction.  At  higher  salinity  the  collembolans 
showed  a  lower  feeding  activity  and  consequently 
a  lower  growth  and  reproduction  but  the  effect  of 
the  soil-water  salinity  was  stronger  than  that  of  the 
food  salinity.  At  an  increasing  salinity  of  the  soil- 
water  H.  viatica  showed  a  stronger  avoidance  of 
food  of  high  salt  concentration.  (Author's  abstract) 
W88- 10903 


PALEOHYDROLOGY  OF  THE  SEDIMENTA- 
TION BASIN  IN  SENEGAL:  ESSAY  RELATING 
TO  DEPRESSED  NAPPES  (PALEOHYDROLO- 
GIE  DU  BASSIN,  SEDIMENTAIRE  DU  SEN- 
EGAL: ESSAI  D'EXPLICATION  DE  NAPPES 
DEPRIMEES), 

Public  Health  Inst,  of  Slovenia,  Lujubijana  (Yugo- 
slavia). 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10907 


TIDALLY  INDUCED  WATER  LEVEL  FLUCTU- 
ATIONS AS  A  MEASURE  OF  DIFFUSIVITY  IN 
A  CONFINED  AQUIFER  -  A  GRAPHICAL 
METHOD, 

South    Carolina    Water    Resources    Commission, 

Beaufort. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11100 


TIME  DOMAIN  ELECTROMAGNETIC  (TDEM) 
EXPLORATION  FOR  CHARACTERIZATION 
OF  INJECTION  ZONES  AND  SALT  WATER 
INTRUSION  MAPPING, 

Earth  Technology  Corp.,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11110 


NUMERICAL  MODELING  OF  GROUND 
WATER  FLOW  AND  SALTWATER  TRANS- 
PORT IN  NORTHERN  PINELLAS  COUNTY, 
FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11112 


SALTWATER   ENCROACHMENT   STUDY   AT 
HILTON  HEAD  ISLAND,  SOUTH  CAROLINA, 

South    Carolina    Water    Resources    Commission, 

Beaufort. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11113 


STATUS   OF   SALT   WATER   INTRUSION   IN 
SOUTH  FLORIDA, 

Montgomery    (James    M.)   Consulting   Engineers, 

Inc.,  Lake  Worth,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 

POTENTIAL  FOR  SALTWATER  INTRUSION 
INTO  THE  UPPER  FLORIDAN  AQUIFER, 
HERNANDO  COUNTY,  FLORIDA, 

Geological  Survey,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11115 


SYSTEMS  APPROACH  TO  EVALUATING 
SALTWATER  INTRUSION, 

Technos,  Inc.,  Miami,  FL. 

R.  C.  Benson,  and  D.  Sharma. 

IN:    Proceedings    of   the    Focus    Conference   on 

Southeastern     Ground     Water    Issues.     National 

Water  Well  Association,  Dublin.  OH.  1986.  p  560- 

579,  6  fig.  2  tab.  24  ref. 

Descriptors:  'Planning,  'Groundwater  manage- 
ment. 'Aquifers,  'Model  studies,  'Mathematical 
models,  'Saline  water  intrusion,  Long-term  plan- 
ning. Short-term  planning.  Water  supply  develop- 
ment, Monitoring  wells. 

Effective  long-  and  short-term  management  of 
groundwater  resources  in  a  coastal  environment 
with  saltwater  intrusion  can  be  accomplished  pro- 
vided adequate  data  are  available  and  the  proper 
level  of  model  is  selected  to  match  the  program 
requirements.  A  systems  approach  for  the  water 
resource  manager  must  include  the  following:  (1) 
careful  assessment  of  the  program's  long-  and 
short-term  objectives,  (2)  review  of  existing  condi- 
tions and  data  including  identification  of  any  data 
deficiencies  and  an  assessment  of  data  accuracy 
and  reliability,  (3)  selection  of  an  appropriate  1-,  2-, 
or  3-dimensional  model,  (4)  specific  identification 
of  any  additional  data  requirements,  (5)  use  of  an 
optimum  combination  of  geophysical  and  other 
methods  to  obtain  additional  data,  (6)  use  of  the 
geophysical  data  to  assist  in  locating  test  borings 
and  monitor  wells,  (7)  drilling  any  needed  test 
borings  and  carry  out  hydrologic  testing,  (8)  initial 
modeling  of  natural  conditions  and  assessing  the 
impact  of  various  management  controls,  (9)  install- 
ing additional  monitor  wells,  (10)  long-term  moni- 
toring with  wells  and  geophysics,  as  appropriate, 
and  (11)  long-term  modeling  to  assess  natural  tem- 
poral cultural  and  regulatory  changes.  Using  this 
general  approach,  and  allowing  for  interaction  and 
revision  as  more  information  and  modeling  results 
are  produced,  will  provide  a  means  of  effectively 
converging  on  an  optimum  assessment.  This  sys- 
tems approach  would  allow  the  management  of  an 
optimum  short-term  and  long-term  use  of  coastal 
water  resources.  (See  also  W88- 11084)  (Miller- 
PTT) 
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CHESAPEAKE  BAY  MARINE  ENVIRONMEN- 
TAL ASSESSMENT:  MARCH  1986  -  AUGUST 
1986, 

Maryland   Univ.    Eastern   Shore,   Princess   Anne. 

Coastal  Ecology  Research  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-11261 


EVALUATION  OF  SURVEY  POSITIONING 
METHODS  FOR  NEARSHORE  MARINE  AND 
ESTUARINE  WATERS. 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-1I266 


LOWER  JAMES  RIVER  CIRCULATION 
STUDY,  VIRGINIA,  EVALUATION  OF 
CRANEY  ISLAND  ENLARGEMENT  ALTER- 
NATIVES, 

Army   Engineer   Waterways  Experiment   Station, 
Vicksburg.  MS  Hydraulics  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W88- 11280 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


ANTI-FOULING  SURFACE  MODIFICATION 
FOR  LONGER-LIVED  MEMBRANES  WITH 
CONSTANT  FLUXES  AND  SELECTIVITIES: 
AFT  II, 

Georgia  Inst,  of  Tech.,  Atlanta. 
L.  M.  Speaker,  W.  B.  Forrister,  H.  Gao,  E.  S.  K. 
Chian,  and  D.  P.  Campbell. 

Available  from  National  Technical  Information 
Service,  Springfield,  Va  22161  as  PB88-235  999/ 
AS.  Price  codes  A07  in  paper  copy,  A01  in  micro- 
fiche. Final  report,  April  15,  1988.  138  p,  55  fig,  85 
tab,  5  append.  USGS  14-08-0001-G1281. 

Descriptors:  'Desalination,  'Membranes,  'Foul- 
ing, 'Reverse  osmosis,  'Ultrabiltration,  'Monomo- 
lecular  films,  'Fluorinated  surfactants,  Membrane 
processes,  Membrane  fouling,  Antifouling  coat- 
ings, Feasibility  studies. 

The  research  was  conducted  to  explore  the  feasi- 
bility of  mitigating  the  fouling  of  ultrafiltration 
(UF)  and  reverse  osmosis  (RO)  membranes  by 
modification  of  the  membrane  surfaces  with  orient- 
ed monomolecular  films  of  fluorinated  surfactants. 
Monomolecular  films  were  formed  by  the  Lang- 
muir-Blodgett  technique  on  commercially  avail- 
able membranes.  Coated  membranes  were  tested  at 
constant  pressure  while  measuring  flux  using  either 
a  stirred  40  psig  UF  cell  or  a  250  psig  RO  cell.  It 
was  concluded  that  the  nature  of  the  polar  group 
of  the  surfactant  and  its  interaction  with  the  sub- 
strate are  more  important  than  the  degree  of  fluor- 
ination  of  the  surfactant  in  its  ability  to  decrease 
fouling.  The  fluorinated  surfactant  L- 10089  (3M 
Company)  was  determined  to  be  effective  at  reduc- 
ing the  fouling  propensity  of  UF  and  RO  mem- 
branes. Several  polymerizable  materials  were  ex- 
amined for  antifouling  properties.  Two  proved  to 
potentiate  fouling  when  nonpolymerized;  after  po- 
lymerization, the  membrane  surfaces  became 
highly  resistant  to  fouling.  Flux,  however  was 
reduced  virtually  to  zero.  (USGS) 
W88-10101 


3B.  Water  Yield  Improvement 


PROSPECTS  FOR  RAINFALL  MODIFICA- 
TION IN  THE  EASTERN  SOUTH  ISLAND, 
NEW  ZEALAND, 

Meteorological  Service,  Wellington  (New  Zea- 
land). 

J.  T.  Steiner,  and  D.  E.  Shaw. 
New  Zealand  Journal  of  Geology  and  Geophysics, 
Vol.   30,  No.   1,  p   189-194,  3  fig,  2  tab,   17  ref. 

Descriptors:  'Weather  modification,  'New  Zea- 
land, 'Simulation,  'Model  studies,  'Rainfall, 
'Cloud  seeding,  Atmospheric  water,  Statistics, 
Prediction,  Monte  Carlo  method. 

The  eastern  areas  of  the  South  Island  of  New 
Zealand  have  marked  rainfall  variability.  There  has 
been,  from  time  to  time,  interest  in  augmenting 
rainfall  by  artificial  methods.  Using  recorded  rain- 
fall, numerical  experiments  are  conducted  to  deter- 
mine by  Monte  Carlo  methods  the  probability  of 
statistically  detecting  particular  rainfall  increases  in 
experiments  lasting  5  or  10  years  and  conducted 
over  the  November-April  period.  A  rainfall  in- 
crease of  30%  on  seeded  occasions  would  probably 
be  detected  but  smaller  increases  might  not  be 
identifiable  even  in  10  years.  Restriction  of  seeding 
to  occasions  when  there  is  a  large  water  need  has 
little  effect  on  the  probability  of  detecting  effects 
of  seeding.  (Author's  abstract) 
W88-10849 


APPLIED  GROUND  WATER  MANAGEMENT 
MODEL  FOR  EVALUATING  WATER  CON- 
SERVATION THROUGH  REDUCING  PHREA- 
TOPHYTE  TRANSPIRATION, 


Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

G.  A.  Nelson,  R.  W.  Ritzi,  S.  Sorooshian,  and  H. 

Bouwer. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,   Dublin,   OH. 

1987.  p  1196-1208,  10  fig,  16  ref. 

Descriptors:  'Water  conservation,  'Groundwater 
management,  'Phreatophytes,  'Transpiration, 
'Model  studies,  Mathematical  models,  Floodplains, 
Riparian  water  loss,  Water  loss,  Rivers,  Wells, 
Evapotranspiration,  Aquifers,  Transmissivity, 
Water  table. 

A  mathematical  modeling  approach  was  used  to 
evaluate  water  conservation  strategies  related  to 
management  of  the  water  table  below  the  flood- 
plains  supporting  phreatophytes.  A  two-dimension- 
al, finite-difference  approach  was  used  to  represent 
the  physical  system.  A  management  model  used 
these  results  to  perform  scenario  analysis  to  deter- 
mine those  factors  which  are  most  important  in 
designing  a  well  network.  This  approach  used  a 
nonlinear  function  of  evapotranspiration  as  a  func- 
tion of  depth  to  water  that  is  based  on  limited  data 
from  the  literature.  Riparian  survivability  was  en- 
sured by  constraining  drawdown  to  the  magnitude 
of  maximum  root  extension  and  by  providing  in- 
stream  flow  constraints.  Initial  results  showed  that 
pumpage  costs  associated  with  evapotranspiration 
capture  ranged  from  $3.19  per  acre-foot  to  $16.24 
per  acre-foot.  The  distance  from  the  wells  to  the 
river  was  the  most  important  decision  variable  in 
the  design  of  the  well  field.  As  the  distance  be- 
tween the  wells  and  the  river  increased,  the  evapo- 
transpiration capture  percentage  also  increased. 
The  additional  capture  occurred  largely  in  that 
portion  of  the  aquifer  between  the  wells  and  the 
boundary.  The  model  was  sensitive  to  transmissi- 
vity values  and  to  the  initial  depth  to  water.  How- 
ever, it  was  not  very  sensitive  to  the  separation 
distance  between  wells.  (See  also  W88-10912) 
(Cassar-PTT) 
W88-10972 


USE  OF  GEOPHYSICAL  LOGS  IN  CONJUNC- 
TION WITH  CONCENTRATED  ACID  INJEC- 
TION TO  IMPROVE  WATER  YIELDS  FROM 
LIMESTONE  WELLS  IN  TAMPA,  FLORIDA, 

CH2M  Hill  Southeast,  Inc.,  Tampa,  FL. 

P.  L.  Waller. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  377- 

388,  6  fig,  1  tab,  1  ref. 

Descriptors:  'Well  yield,  'Well  yield  improve- 
ment, 'Groundwater  mining,  'Well  injection,  Well 
logs,  Boreholes,  Hydrochloric  acid,  Groundwater 
storage,  Aquifers. 

A  production  test  well  investigation  was  complet- 
ed in  Northwest  Hillsborough  County  north  of 
Tampa,  Florida..  Seven  production  wells,  16  -  24 
in  in  diameter,  were  constructed  for  the  West 
Coast  Regional  Water  Supply  Authority.  The 
wellfield  has  a  capacity  of  21  million  gallons/day. 
All  wells  were  constructed  as  open  hole  borehole 
completions  into  the  limestone  aquifers.  Due  to  the 
economic  and  political  constraints,  it  was  neces- 
sary to  maximize  the  water  production  ability  of 
each  of  the  seven  wells  in  order  to  meet  the  design 
water  production  rate  of  the  total  wellfield.  A 
detailed  borehole  geophysical  logging  program 
was  done  during  the  construction  of  the  wells  to 
identify  the  water  producing  zones  intercepted  by 
the  boreholes.  The  detailed  logging  of  each  pro- 
duction well  showed  different  locations  of  water 
production  at  each  well.  This  is  a  common  occur- 
rence when  dealing  with  fractured  rock.  Three  of 
the  production  wells  were  acidized  with  concen- 
trated hydrochloric  acid  to  increase  their  water 
production  ability.  Geophysical  logs  were  used  to 
select  individual  places  in  the  borehole  in  which  to 
inject  the  concentrated  acid.  This  method  of  acidi- 
zation  places  the  concentrated  acid  at  the  specific 
fracture  intervals  where  the  best  results  can  occur. 
The  wells  acidized  had  improvements  in  their  spe- 
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cific  capacities  of  100%.   (See  also  W88-11084) 

(Author's  abstract) 

W88-U109 

3C.  Use  Of  Water  Of  Impaired 
Quality 


EFFECTS  OF  IRRIGATION  WITH  RAW  AND 
DIFFERENTIALLY  DILUTED  SEWAGE  AND 
APPLICATION  OF  PRIMARY  SETTLED 
SEWAGE-SLUDGE  ON  WHEAT  PLANT 
GROWTH,  CROP  YIELD,  ENZYMATIC 
CHANGES  AND  TRACE  ELEMENT  UPTAKE, 
National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10197 


EFFECTS  OF  LONG-TERM  WATER  MANAGE- 
MENT IN  A  HUMID  REGION  ON  SPATIAL 
VARIABILITY  OF  SOIL  CHEMICAL  STATUS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Ststi  sties 

D.  B.  Marx,  J.  T.  Gilmour,  H.  D.  Scott,  and  J.  A. 

Ferguson. 

Soil  Science  SOSCAK,  Vol.  145,  No.  3,  p  188-193, 

March  1988.  3  fig,  3  tab,  20  ref. 

Descriptors:  "Irrigation  effects,  "Irrigation  water, 
"Soil  genesis,  "Soil  chemistry,  "Water  manage- 
ment. Crop  production,  Soil  properties,  Precipita- 
tion, Calcium  carbonate,  Rice,  Soybeans,  Long- 
term  studies,  Hydrogen  ion  concentration,  Map- 
ping. 

Water-management  practices  for  crop  growth  re- 
quire knowledge  of  the  needs  of  the  crop,  optimum 
timing  of  irrigation  applications,  and  the  quality  of 
the  irrigation  water.  To  maintain  productive  soils, 
the  effects  of  irrigation  with  poor-quality  water  on 
soil  properties  should  be  considered.  Many  studies 
have  recognized  the  impact  of  poor-quality  water 
on  soil  characteristics,  yet  few  have  reported  on 
the  spatial  variability  of  these  soil  properties  as  a 
response  to  irrigation  in  a  humid  region.  Three 
fields  that  had  been  cropped  in  rice  and  soybeans 
in  a  3-yr  rotations  for  over  30  yr  were  sampled  for 
soil  pH  on  a  61.5-m  rectangular  grid.  Spatial  varia- 
bility of  pH  was  quantitatively  shown  by  the  con- 
struction of  linear  semivariograms.  The  pH  values 
were  estimated  on  a  20-m  grid  using  universal 
kriging  of  orders  1  and  2,  as  well  as  punctual 
kriging.  The  resulting  kriged  values  were  then 
plotted  as  contours  of  constant  pH  and  compared. 
The  mappings  were  all  similar  when  compared 
within  a  single  field,  leading  to  the  conclusion  that 
for  these  data,  elimination  of  drift  was  not  neces- 
sary. All  observed  and  mapped  values  were  con- 
siderably greater  than  the  pH  of  uncultivated  soil 
of  the  region,  thus  demonstrating  a  significant  ac- 
cumulation of  calcium  carbonate  in  the  soil  surface 
due  to  precipitation  from  the  irrigation  water. 
Higher  pH  values  were  observed  close  to  the 
water  inlet,  and  progressively  smaller  pH  values 
were  seen  with  increasing  distance  from  the  inlet. 
This  spatial  distribution  clearly  followed  water- 
flow  patterns  and  suggested  that  year-to-year 
water-management  alternatives  to  reduce  localiza- 
tion of  calcium  carbonate  precipitate  are  desirable 
within  operational  limits.  (Author's  abstract) 
W88-10568 


FIELD  SALINITY  PROFILE  DEVELOPMENT 
UNDER  DRIP  IRRIGATION  WITH  HIGH-SUL- 
FATE  WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
I.  Papadopoulos. 

Soil  Science  SOSCAK,  Vol.  145,  No.  3,  p  201-206, 
March  1988.  1  fig,  4  tab,  16  ref. 

Descriptors:  "Irrigation  effects,  "Drip  irrigation, 
"Saline  soils,  "Moisture,  "Gypsum,  Seasonal  varia- 
tion, Leaching,  Precipitation,  Soil  genesis, 
Gypsum,  Sodium  absorption,  Conductivity. 

This  field  study  investigated  the  buildup  of  soil 
salinity  and  distribution  of  salts  as  influenced  by 
gypsum-saturated  water  (34.5  mol  S04(-)/cu  m) 
applied  through  a  drip-irrigation  system  and  leach- 


ing that  occurs  by  winter  rains.  Amounts  of  water 
applied  were  50  and  60  1/plant  per  week  in  the  first 
and  second  irrigation  seasons,  respectively.  The 
soil  was  a  Pellic  Vertisol  that  contained  no 
gypsum.  Soil  salinity  by  time,  vertical  depth,  and 
lateral  distance  from  the  emitter  was  affected  by 
moisture  distribution  during  the  irrigation  season 
and  leaching  by  winter  rains.  With  frequent  drip 
irrigation  and  sufficient  leaching  during  the  irriga- 
tion season,  the  highly  soluble  salts  beneath  the 
emitter  are  maintained  at  levels  comparable  to 
those  of  the  irrigation  water.  Although  highly 
soluble  salts  accumulated  during  the  irrigation 
season,  particularly  in  the  soil  surface  at  a  lateral 
distance  of  20  to  40  cm  from  the  emitter,  they 
decreased  to  their  initial  values  after  leaching  by 
winter  rains.  Precipitation  of  Ca  with  S04  as 
gypsum  during  the  irrigation  season  was  greater 
than  dissolution  of  gypsum  and  leaching  of  these 
ions  deeper  in  the  soil  by  the  390  mm  of  winter 
rains.  This  resulted  in  a  soil  profile  saturated  with 
gypsum  with  a  uniform  electrical  conductivity 
(EC)  of  3  dS  /m  and  Ca  and  So4  concentration 
levels  of  about  30  mol  plus  or  minus  /cu  m 
throughout  the  soil  profile  in  the  0-  to  120-cm 
depth.  An  increase  in  soil  EC  occurred  throughout 
the  wetting  front,  which  must  be  considered  the 
lowest  starting  salinity  for  the  beginning  of  each 
irrigation  season.  The  increase  in  sodium  absorp- 
tion ratio  (SAR)  was  not  at  a  level  to  adversely 
affect  the  infiltration  capacity  of  the  soil.  (Author's 
abstract) 
W88-10569 


3F.  Conservation  In  Agriculture 


MODELING  INFILTRATION  AND  HYDRODY- 
NAMIC  EFFECTS  ON  SURGE  FLOW  SUR- 
FACE IRRIGATION, 

Texas  Univ.  at  Austin.  Graduate  School. 
A.  W.  Blair. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8609465.  Ph.D.  Dissertation,  1985.  222 
p,  62  fig,  23  tab,  53  ref,  10  append. 

Descriptors:  "Surges,  "Surface  irrigation,  "Surface 
flow,  "Kinematic  wave  theory,  "Infiltration,  "Irri- 
gation efficiency,  Furrows,  Irrigation-return  flow, 
Model  studies,  Computer  programs,  Simulation 
analysis,  Mathematical  models. 

Movement  of  a  surface  flow  profile  over  an  infil- 
trating soil  under  conditions  of  surge  flow  was 
studied  with  application  to  surge  irrigation  sys- 
tems. The  effects  of  wetted  perimeter,  furrow  ge- 
ometry, surge  flow  cycle  ratio,  and  cycle  time  on 
infiltration  were  investigated  and  modeled.  A 
physical  model  of  an  irrigation  border  was  devel- 
oped and  calibrated  and  a  computer  model  of 
surge  flow  irrigation  based  on  the  kinematic  wave 
characteristics  of  flow  was  developed  and  verified. 
The  Kostiakov  cumulative  infiltration  equation, 
modified  to  include  a  wetted  perimeter  raised  to  a 
power  greater  than  unity,  appeared  to  satisfactorily 
represent  the  effect  of  wetted  perimeter  on  infiltra- 
tion in  furrows.  Hypothetical  irrigation  simulations 
indicated  that,  for  some  high  intake  rate  soils, 
surge  flow  has  potential  for  improving  efficiency 
over  conventional  continuous  irrigation.  But  the 
model  also  indicated  that  an  improperly  operated 
surge  flow  system  can  actually  have  lower  efficien- 
cy than  a  continuous  flow  system.  (Cremmins- 
AEPCO) 
W88- 10090 


IRRIGATION  PIPE, 

E.  Lehto,  G.  Moller,  and  L.  Sjovall. 
U.  S.  Patent  No.  4,577,997;  March  25,  1986,  4  p,  3 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol  1064,  No  4,  p  1709,  March  25,  1986. 

Descriptors:  "Patents,  "Irrigation  pipes,  "Pipes, 
"Subsurface  irrigation,  Irrigation  engineering,  Plas- 
tics, Conveyance  structures,  Polymers,  Irrigation 
water. 

A  subsurface  irrigation  pipe  contains  a  slit,  which 
is  opened  under  water  pressure  to  discharge  the 
irrigating  water.  The  two-layer  irrigating  pipe  is 


formed  by  producing  a  hot  tubular  first  layer  of 
polyethylene  plastic.  After  the  first  layer  cools,  a 
second  layer  of  polyethylene  plastic  is  applied  so 
that  it  completely  ensheathes  the  first  layer  in 
continuous  contact  uniformly  around  the  periph- 
ery. The  slits  which  traverse  these  outwardly,  so 
that  contaminants  within  the  pipe  that  are  en- 
trained by  the  irrigating  water  do  not  wedge  in  the 
slits.  (Cremmins-AEPCO) 
W88-10102 


PRODUCTION  OF  PVC  IRRIGATION  PIPE 
AND  THE  PIPE  SO  PRODUCED, 

Imperial  Chemical  Industries  Ltd.,  London  (Eng- 
land). 
C.  Dorm. 

U.S.  Patent  no.  4,577,998;  March  25,  1986,  7  p,  1 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol    1064,  No  4,    1710,  March  25,   1986. 

Descriptors:  "Patents,  "Permeable  pipes,  "Plastic 
pipes,  "Irrigation  pipes,  "Pipes,  "Irrigation  design, 
Irrigation  engineering,  Irrigation  water,  Polymers, 
Permeability. 

Flexible  water-permeable  pipe  produced  from  a 
plasticized  polyvinyl  chloride  formulation  is  suita- 
ble for  irrigation  applications  and  does  not  lose  its 
water  permeability  to  an  unacceptable  extent  after 
prolonged  periods  of  continuous  or  intermittent 
use.  The  PVC  formulation  contains  an  aide  to 
enhance  melted  strength  and  a  chemical  blowing 
agent  system.  An  extruded  melt  is  expanded  by 
foaming  it  immediately  after  it  leaves  the  die  into  a 
substantially  closed  cell  extrudate  of  greater  outer 
diameter  than  the  outer  diameter  of  the  die  exit 
orifice.  The  surfaces  of  the  extrudate  are  substan- 
tially unpunctured  and  the  expansion  of  the  extrud- 
ed melt  is  into  the  atmosphere.  Drawing  down  of 
the  extrudate  in  the  atmosphere  causes  rupturing  of 
the  foam  cell  walls  of  the  extrudate  to  form  an 
open-cell  extrudate  having  punctured  surfaces. 
When  it  has  been  drawn  down  in  the  atmosphere 
to  a  degree  that  is  prior  to  any  cellular  collapse 
which  would  lead  to  the  formation  of  water-imper- 
vious pipe,  the  extrudate  is  cooled  by  passing  it 
through  a  cooling  system  to  prevent  any  collapse. 
(Cremmins-AEPCO) 
W88-10107 


TRENDS  IN  IRRIGATION  DEVELOPMENT, 
AND  THEIR  IMPLICATIONS  FOR  HY- 
DROLOGISTS  AND  WATER  RESOURCES  EN- 
GINEERS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

G.  M.  Higgins,  P.  J.  Dieleman,  and  C.  L. 
Abernethy. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  1,  p  43-59,  February  1988.  8  fig,  7  tab,  5  ref. 

Descriptors:  "Agriculture,  "Water  resources  devel- 
opment, "Irrigation  engineering,  "Irrigation  ef- 
fects, "Developing  countries,  Management  plan- 
ning, Hydrology,  Geohydrology,  Watersheds, 
Africa,  Irrigation. 

Previous  rates  of  expansion  of  irrigated  areas  are 
not  being  maintained  except  possibly  in  Africa. 
Reasons  for  this  reduction  in  the  rate  of  new 
irrigation  development  include  greater  availability 
of  agricultural  produce,  static  or  even  reduced 
prices,  a  very  high  costs  of  development  and  main- 
tenance plus  severe  financial  constraints.  Concur- 
rently, an  increasing  number  of  countries  are  ap- 
proaching full  development  of  their  surface  water 
resources.  This  combination  of  factors  dictates  new 
management  objectives  including:  improved 
system  performance,  reducing  operating  costs,  in- 
creasing production  through  higher  levels  of 
inputs,  more  emphasis  on  research  and  training 
plus  transfer  of  some  operational  responsibilities  to 
farmers.  Health  aspects  are  likely  to  assume  greater 
importance  as  are  upstream  considerations  includ- 
ing watershed  hydrology  and  protection.  Key  ele- 
ments to  irrigation  in  Africa  have  been  well  identi- 
fied by  the  1986  FAO  Consultation  on  Irrigation  in 
Africa  in  Lome.  (Author's  abstract) 
W88-10486 
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EFFECTS  OF  LONG-TERM  WATER  MANAGE- 
MENT IN  A  HUMID  REGION  ON  SPATIAL 
VARIABILITY  OF  SOIL  CHEMICAL  STATUS, 

Arkansas  Univ..  Fayetteville.  Dept.  of  Agricultural 

Statistics. 

For  primary  bibliographic  entry  see  Field  3C. 

W88- 10568 


FIELD  SALINITY  PROFILE  DEVELOPMENT 
UNDER  DRIP  IRRIGATION  WITH  HIGH-SUL- 
FATE  WATER, 

Agricultural  Research  Inst.,  Nicosia  (Cyprus). 
For  primary  bibliographic  entry  see  Field  3C. 
W88-10569 


ESTIMATING  IRRIGATION  PUMPAGE:  LES- 
SONS IN  THE  VARIABILITY  OF  INDIVIDUAL 
WELL  PUMPAGE, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-U037 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


MODULAR  DRAIN  SYSTEM, 

Quaker  Plastic  Corp.,  Mountville,  PA. 

D.  E.  Dahowski. 

U.S.  Patent  No.  4,490,067;  December  25,  1984,  9  p, 

20  fig.  Official  Gazette  of  the  United  States  Patent 

Office.  Vol    1049,   No  4,  p   1616,  December  25, 

1984. 

Descriptors:  'Patents,  'Surface  drainage,  'Drains, 
♦Drainage  systems,  Drainage  engineering.  Con- 
struction methods,  Concrete  construction,  Con- 
duits. 

Components  of  a  modular  drainage  system  can  be 
designed  and  essentially  prefabricated  by  selecting 
and  solvent  welding  them  together  off  site.  The 
components  are  readily  installed  and  welded  or 
bonded  at  the  connections  in  situ  to  provide  a 
watertight  system  with  a  minimum  of  labor.  The 
top  of  the  drain  is  offset  to  permit  installation  of 
the  drain  snugly  against  a  wall  and  to  remove 
water  would  otherwise  collect  in  corners  near  it. 
An  alignment  color  line  on  one  side  of  the  modules 
facilitates  the  preassembly  of  the  drainage  compo- 
nents. The  drain  also  functions  to  accommodate 
the  effects  of  contraction  and  expansion  of  con- 
crete slabs  and  cracks  that  may  form  contiguous  to 
the  concrete  structures  in  which  the  drain  may  be 
installed.  The  drain  is  adapted  to  be  readily  aligned 
and  secured  on  the  ground  or  substrate  while 
concrete  is  poured.  It  may  be  attached  to  a  con- 
ventional cylindrical  drain  pipe  to  convey  accumu- 
lated water  within  the  pipe.  (Cremmins-AEPCO) 
W88-10106 


PROCEDURE  AND  MEANS  FOR  PROVIDING 
A  VERTICAL  DRAIN  IN  THE  BOTTOM  OF  A 
WATER  BODY, 

M   0    luhola. 

U  S.  Patent  No.  4.428,699;  January  31,  1984,  5  p,  5 
fig  Official  Gazette  of  the  United  States  Patent 
Office.  Vol  1038,  No  5,  p  1822,  January  31,  1984. 

Descriptors:  *Patents.  'Subsurface  drains,  'Drain- 
age systems,  'Water  conveyance,  Conveyance 
structures.  Bottom  water.  Soil  water,  Drainage 
engineering.  Clays.  Mud. 

Vertical  drainage  is  used  to  dewater  and  drain  a 
clay  or  mud  layer  of  thicknesses  of  up  to  tens  of 
meters  on  the  bottom  of  a  sea  or  lake.  A  conveyor 
on  a  raft  on  the  surface  of  the  water  body  moving 
in  a  vertical  direction  is  lowered  to  a  depth  close 
to  the  bottom  of  the  water  body.  A  push  tube 
supported  by  the  conveyor  in  a  vertical  direction  is 
pushed   into   ihe   soil   layer  on   the  bottom  of  the 


water  to  a  desired  depth.  The  tube  carries  with  it 
the  prefabricated  drain,  which  is  provided  with  an 
anchor  on  its  lower  end.  When  th  push  tube  is 
pulled  up,  the  prefabricated  drain  remains  in  place 
in  the  soil  layer  with  the  aid  of  the  anchor.  When 
the  push  tube  is  pulled  up  to  a  height  above  the 
lower  end  of  the  conveyor,  a  second  anchor  is 
affixed  to  the  strip  drain  by  a  fastener  on  the  lower 
end  of  the  conveyor.  (Cremmins-AEPCO) 
W88-10109 


DRAINAGE  DEVICE, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-10111 


ALGORITHM  FOR  SELECTIVE  WITHDRAW- 
AL FROM  STRATIFIED  RESERVOIR, 

Western  Australia  Univ.,  Nedlands.  Centre  for 
Water  Research. 

G.  C.  Hocking,  B.  S.  Sherman,  and  J.  C.  Patterson. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
114,  No.  7,  p  707-719,  July  1988.  6  fig,  7  ref,  appen. 

Descriptors:  'Selective  withdrawal,  'Stratifica- 
tion, 'Model  studies,  'Simulation,  'Reservoir  op- 
eration, 'Hydrodynamics,  Hydrologic  models,  Al- 
gorithms. 

A  method  to  simulate  withdrawal  of  water  from  a 
stratified  water  body  is  introduced.  The  method 
can  handle  large  withdrawals  within  a  single  time 
step  and  therefore  allows  the  use  of  relatively  long 
time  steps,  considerably  reducing  computational 
expense.  Good  agreement  with  the  experimental 
work  of  other  researchers  is  found.  The  results  of 
simulations  incorporating  the  algorithm  into  the 
dynamic  reservoir  model  DYRESM  are  shown  for 
Wellington  Reservoir  in  Western  Australia.  (Au- 
thor's abstract) 
W88-10228 


ROLE  OF  SMALL  HYDROELECTRIC  STA- 
TIONS IN  THE  RATIONAL  USE  OF  SMALL 
RIVERS, 

A.  L.  Velikanov,  and  E.  V.  Zakachurina. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  108-112,  August  1987.  1  fig,  10  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
2,  p  49-53,  February  1987. 

Descriptors:  'Hydroelectric  plants,  'Water  re- 
sources development,  'Rivers,  'Small  hydro, 
'Multipurpose  projects,  'Soviet  Union,  'Hydrolo- 
gical  regime,  'River  flow,  'Regulated  flow,  Low 
flow,  Flood  flow,  Flow  discharge,  River  basin 
development.   Hydraulic   design,   Design   criteria. 

Since  small  rivers  in  the  Soviet  Union  account  for 
95%  of  the  drainage  system,  they  play  an  impor- 
tant part  in  water  supply  management.  The  majori- 
ty of  small  rivers  have  a  nonuniform  regime  in 
which  almost  the  entire  annual  runoff  occurs 
during  a  short  spring  period,  after  which  ensues  a 
low  flow.  The  creation  of  regulating  hydro  devel- 
opments makes  it  possible  to  increase  the  low- 
stream  flows,  thus  increasing  their  sanitary  flow 
and  improving  their  ecological  state.  The  mass 
construction  on  small  rivers  of  multipurpose  water- 
management  complexes  should  be  preceded  by  the 
solution  of  a  number  of  complex  problems  of  a 
hydrological,  ecological,  technical,  and  economic 
character.  A  modern  system  for  studying  the 
runoff  of  small  rivers  is  needed,  including  low 
flow,  normal  annual  discharge  and  maximum  flood 
discharge  data.  The  latter  two  parameters  are  the 
most  important  characteristics  when  selecting  the 
energy  parameters,  design,  and  most  efficient  oper- 
ation of  a  small  hydroelectric  station.  The  con- 
struction of  small  hydrostations  as  part  of  multi- 
purpose water-management  systems  is  planned  on 
the  basis  of  technical  and  economic  calculations 
with  consideration  of  the  requirements  of  all  par- 
ticipants of  the  complex.  (VerNooy-PTT) 
W88- 10433 


EFFECTS  OF  VEGETATION  REMOVAL  BY 
GRASS  CARP  AND  HERBICIDES  ON  THE 
WATER  CHEMISTRY  OF  FOUR  FLORIDA 
LAKES, 


Rollins  Coll.,  Winter  Park,  FL.  Dept.  of  Biology. 
J.  W.  Small,  D.  I.  Richard,  and  J.  A.  Osborne. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
587-596,  October  1985.  1  fig,  5  tab,  30  ref. 

Descriptors:  'Aquatic  weed  control,  'Water  qual- 
ity, 'Aquatic  plants,  'Herbicides,  'Grass  carp, 
'Lakes,  Florida,  Aquatic  weeds,  'Dissolved 
oxygen,  Alkalinity,  Storm  runoff,  Conductivity, 
Turbidity,  Chlorophyll. 

Four  lakes  in  central  Florida  each  received  a  dif- 
ferent weed  control  treatment  consisting  of  herbi- 
cide and/or  different  stocking  ratios  of  grass  carp 
(Ctenopharyngodon  idella  Val.).  Submersed  vege- 
tation was  eliminated  by  grass  carp  within  6 
months  in  Lake  Orienta  and  within  14  months  in 
Clear  Lake.  Because  Little  Lake  Fairview,  treated 
with  herbicide  and  a  smaller  stocking  ratio  of  grass 
carp,  retained  abundant  vegetation  levels  over  the 
first  two  study  years,  grass  carp  which  had  been 
introduced  initially  were  replaced  with  a  greater 
number  of  fish  at  the  beginning  of  the  third  year. 
Submersed  vegetation  was  subsequently  eliminated 
in  this  lake  within  10  months.  Aquatic  vegetation 
was  reduced  but  not  eliminated  in  Lake  Mann 
which  was  treated  with  herbicide  only.  Where 
macrophytes  were  removed  there  tended  to  be 
increased  bottom  dissolved  oxygen,  higher  and 
more  stable  total  alkalinity  values,  increased  tur- 
bidity, lowered  transparency,  higher  specific  con- 
ductivity and  increased  chlorophyll  levels.  Signifi- 
cant increases  in  pH  were  probably  due  to  low 
water  levels  resulting  from  a  severe  drought  rather 
than  weed  control.  Low  water  also  affected  specif- 
ic conductivity.  Annual  means  for  nutrients  did  not 
differ  significantly  between  years  in  the  four  lakes. 
(Author's  abstract) 
W88-10686 


EARTH  OVERFLOW  DAM, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10879 

4B.  Groundwater  Management 


DEVICE  FOR  PREPARING  AND  CLEANING 
TRENCH  FOR  AN  AQUIFER  RECHARGING 
SYSTEM, 

E.  H.  Lacey. 

U.  S.  Patent  No.  4,337,006;  June  29,  1982,  12  p,  15 
fig.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol   1019,  No  5,  p   1721,  June  29,   1982. 

Descriptors:  'Artificial  recharge,  'Patents,  'Im- 
pervious membranes,  'Trenches,  'Aquifers, 
'Groundwater  recharge,  'Recharge,  Cleaning, 
Filter  media,  Irrigation  water,  Municipal  water, 
Aquifer  systems. 

An  aquifer  recharging  system  consists  of  lining  a 
trench  on  one  or  both  walls  with  a  membrane 
impervious  to  water  so  that  water  can  be  confined 
either  in  a  specific  place  or  outside  of  a  certain 
space.  The  system,  which  may  be  used  in  conjunc- 
tion with  a  trencher,  requires  no  separate  power 
source,  although  it  may  also  be  used  separately.  A 
container  is  attached  to  a  carrying  system  and 
adapted  to  extend  downward  into  the  trench.  A 
support  in  the  container  is  adapted  to  support  at 
least  one  roll  fo  the  membrane  on  a  vertical  axis. 
The  container  contains  sides  and  a  rear  wall,  which 
cooperates  to  form  at  least  one  slot  through  which 
the  membrane  can  be  unrolled  from  the  roll  and  lie 
against  the  wall  of  the  trench.  The  system  also 
includes  a  method  for  cleaning  an  aquifer  recharg- 
ing filter  bed.  (Cremmins-AEPCO) 
W88-10103 


SUB-SOIL  DRAINAGE  PIPING, 

Kothmann  (Antonius  B.),  Somerset  West  (South 

Africa). 

A.  B.  Kothmann,  and  K.  Brinch. 

U.  S.  Patent  No.  4,626,129;  December  2,  1986,  4  p, 

4  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  1073,  No  1,  p  289,  December  2,  1986. 
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Descriptors:  'Patents,  *Pipes,  'Subsurface  drains, 
•Subsoil  drains,  'Drainage  engineering,  Drainage 
systems. 

Subsurface  drainage  piping  sections  contain  con- 
nectors at  both  ends.  The  piping  can  be  intercon- 
nected end-to-end  to  form  a  subsurface  drainage 
line.  Circumferentially  spaced,  longitudinally  ex- 
tending slots  make  the  piping  water  pervious.  The 
connecting  formations  are  complementary  spigots 
and  sockets.  The  spigot  of  one  pipe  segment  is 
receivable  in  a  socket  in  another  segment.  Each 
slot  is  open  across  its  entire  width  longitudinally  in 
the  direction  of  the  socket.  The  piping  may  com- 
prise a  first  round  cylindrical  portion  integral  with 
an  extending  from  the  first  cylindrical  portion  to 
the  other  end  of  the  segment.  The  inside  diameter 
of  the  first  portion  is  equal  to  or  slightly  greater 
than  the  outside  diameter  of  the  second  portion. 
The  length  of  the  piping  is  less  than  twice  the 
outside  diameter  of  the  second  cylindrical  portion. 
Each  slot  is  defined  by  a  pair  of  longitudinally 
extending  walls  which  diverge  from  the  outside  of 
the  segment  inwardly.  (Cremmins-AEPCO) 
W88-10105 


PROCEDURE  AND  MEANS  FOR  PROVIDING 
A  VERTICAL  DRAIN  IN  THE  BOTTOM  OF  A 
WATER  BODY, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-10109 


DRAINAGE  DEVICE, 

J.  Glasser. 

U.S.  Patent  No.  4,490,072;  December  25,  1984,  3  p, 

2  fig.  Official  Gazette  of  the  United  States  Patent 

Office,  Vol   1049,  No  4,  p   1616,  December  25, 

1984. 

Descriptors:  'Patents,  'Drainage  systems,  'Subsur- 
face drainage,  'Pipes,  Conveyance  structures. 
Drainage  engineering,  Water  conveyance,  Plastics. 

A  drainage  pipe  below  a  core  surrounded  by  a 
groundwater  pervious  material,  which  provides  a 
pathway  for  the  water  through  the  core  and  into 
the  pipe,  is  assembled  with  an  improved  non- 
woven  filter  material.  The  elongated  drain  pipe 
defines  axially  spaced  radially  outwardly  extending 
portions,  which  provide  annular  valleys  in  be- 
tween. The  valleys  communicate  with  openings  in 
the  sidewall  of  the  pipe  to  provide  passageways  for 
the  water.  A  rectangular  plastic  core  sheet  con- 
tains opposing  sides  with  alternately  raised  land 
portions  and  surrounding  valleys  of  corresponding 
configuration.  The  sheet  is  arranged  tangentially  to 
the  pipe  so  that  the  land  portions  contact  the  raised 
annular  portions  of  the  pipe.  The  sheet  is  impervi- 
ous to  groundwater,  but  defines  passageways 
around  the  raised  land  portions  for  water  to  flow 
into  the  surrounding  valleys  along  its  non-woven 
plastic  sheet  material  is  wrapped  around  both  the 
core  sheet  and  the  pipe  to  prevent  the  surrounding 
fill  material  from  plugging  the  passageways  when 
drainage  device  is  installed  in  a  subterranean 
system  to  drain  groundwater  from  the  surrounding 
fill.  (Cremmins-AEPCO) 
W88-10111 


AQUIFER  RESTORATION:  CHLORINATED 
ORGANICS  REMOVAL  CONSIDERATIONS  IN 
PROVEN  VS  INNOVATIVE  TECHNOLOGIES, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10408 


ANALYSIS  OF  SUSTAINED  GROUND-WATER 
WITHDRAWALS  BY  THE  COMBINED  SIMU- 
LATION-OPTIMIZATION APPROACH, 

Alberta  Environment,  Edmonton.  Earth  Sciences 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10419 


PROCEEDINGS  OF  THE  NWWA  CONFER- 
ENCE ON  SOLVING  GROUND  WATER  PROB- 
LEMS WITH  MODELS. 

For  primary  bibliographic  entry  see  Field  2F. 


W88-10912 


TECHNOLOGY  TRANSFER  IN  GROUNDWAT- 
ER MODELING:  THE  ROLE  OF  THE  INTER- 
NATIONAL GROUND  WATER  MODELING 
CENTER, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 
Inst. 

P.  K.  M.  van  der  Heijde. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  1-8,  1  fig,  4  ref.  EPA  Cooperative  Agree- 
ment CR-812603. 

Descriptors:  'Groundwater  management,  'Model 
studies,  'Information  exchange,  International 
Ground  Water  Modeling  Center,  Holcomb  Re- 
search Institute,  Documentation,  Computer 
models,  Mathematical  models,  Education,  Train- 
ing, Computer  programs,  Quality  control,  Tech- 
nology transfer. 

The  International  Ground  Water  Modeling  Center 
was  established  in  1978  at  the  Holcomb  Research 
Institute,  Indianapolis,  Indiana,  to  advance  the  use 
of  modeling  methodologies  by  regulatory  and 
management  agencies  in  the  development  of  effec- 
tive ground  water  management  procedures.  The 
organization  has  developed  an  extensive  technolo- 
gy transfer,  research,  and  assistance  program 
which  includes  dissemination  of  information  about 
the  modeling  process  and  the  role  of  modeling  in 
groundwater  resource  management;  model  avail- 
ability; development  of  selection  and  testing  proce- 
dures; promotion  of  quality  assurance  in  the  appli- 
cation of  groundwater  modeling  software,  acquisi- 
tion and  distribution  of  models,  supporting  soft- 
ware, and  documentation;  education  of  model 
users,  managers,  and  teachers;  and  publication  of  a 
newsletter.  International  activities  are  handled  in 
the  office  at  Delft,  The  Netherlands.  (See  also 
W88-10913)  (Cassar-PTT) 
W88-10913 


DEVELOPMENT  OF  QUANTITY  AND  QUAL- 
ITY MODEL  FOR  OPTIMAL  GROUNDWATER 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10922 


GROUND  WATER  HYDROLOGY  AND  WATER 
LAW:  BRIDGING  THE  GAP  WITH  MODELS, 

C.  Kraeger-Rovey. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  217-229,  4  fig,  7  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Water  law,  'Model 
studies,  Regulations,  Mathematical  models,  Denver 
Basin,  Colorado,  Legislation,  Permits,  Well  per- 
mits, Water  supply.  Tributaries,  Water  table,  Aqui- 
fer characteristics,  Geohydrology. 

Senate  Bill  5  enacted  by  the  Colorado  State  Legis- 
lature was  designed  to  establish  a  formal  definition 
of  non-tributary  groundwater  and  clarify  require- 
ments and  procedures  for  obtaining  permits  for 
non-tributary  wells.  This  bill  has  special  provisions 
for  defining  non-tributary  groundwater  in  the 
Denver  Basin,  in  which  supplies  are  significantly 
stressed  in  the  non-renewable  aquifer.  The  bill 
assumes  water  table  conditions  throughout  each 
aquifer  for  purposes  of  determining  areas  of  non- 
tributary  groundwater.  However,  the  real  hydro- 
logic  conditions  in  the  basin  do  not  reflect  the 
conditions  described  in  the  bill.  No  agreement  has 
yet  been  reached  on  the  best  modeling  techniques 
for  this  situation.  Some  suggestions  are  as  follows: 
(1)  compare  the  use  of  models  with  altered  geome- 
try (change  models)  and  those  with  realistic  geom- 
etry (head  models);  (2)  modify  the  wording  of  the 
Senate  bill  to  allow  for  the  use  of  head  modeling; 
(3)  organize  a  data  collection  and  compilation 
effort;  and  (4)  use  technical  advisers  during  formu- 
lation of  legislation.  (See  also  W88-10912)  (Cassar- 
PTT) 


W88-10924 


USE  OF  THREE-DIMENSIONAL  MODELING 
IN  THE  MANAGEMENT  OF  A  GROUND 
WATER  SYSTEM  RELYING  ON  INDUCED  RE- 
CHARGE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

D.  S.  Cherkauer,  E.  R.  Rothschild,  A.  J.  Pirelli, 

and  B.  D.  Henkel. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  541-575,  21  fig,  3  tab,  4  ref. 

Descriptors:  'Unconsolidated  aquifers,  'Ground- 
water management,  'Groundwater  movement, 
'Recharge,  'Model  studies,  Artificial  recharge, 
Mathematical  models,  Dayton,  Ohio,  Wells,  Hy- 
draulic conductivity,  MODFLOW  model,  Dredg- 
ing, Pumping,  Aquifers,  Alluvial  aquifers.  Shallow 
aquifers,  Infiltration,  Wells.  Management  planning. 

A  complex  hydrogeologic  system  of  two  uncon- 
solidated aquifers  (shallow  and  deep,  separated  by 
a  discontinuous  till  aquitard)  serving  as  the  water 
supply  for  Dayton,  Ohio,  was  modeled  as  a  three- 
dimensional  system  using  MODFLOW.  The  goal 
of  the  study  was  to  assess  the  possibility  of  expand- 
ing pumpage  at  the  Mad  River  Well  Field  from  43 
to  93  mgd  by  the  year  2010.  Five  areas  for  water 
development  were  considered,  as  well  as  the  three 
sources  of  water  at  each  site:  deep  aquifer,  shallow 
aquifer,  and  induced  recharge  to  the  shallow  aqui- 
fer. Four  development  scenarios  were  considered 
at  each  site.  These  included  pumping  in  the  shal- 
low aquifer  with  no  additional  dredging,  pumping 
the  shallow  aquifer  in  the  presence  of  additional 
dredging,  pumping  the  deep  aquifer  only,  and  a 
combination  of  the  latter  two.  The  model  provided 
the  following  information:  (1)  availability  of  water 
under  several  politically  feasible  expansions;  (2)  the 
most  viable  combination  of  possible  expansions 
which  will  produce  a  sufficient  supply;  (3)  the 
potential  for  degradation  of  the  water  supply  from 
proposed  expansion;  (4)  the  importance  of  induced 
recharge  and  proper  maintenance  by  dredging  of 
the  infiltration  lagoons.  (See  also  W88-10912) 
(Cassar-PTT) 
W88-10940 


APPLICATION  OF  A  QUASI-THREE-DIMEN- 
SIONAL FLOW  MODEL, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Water  Resources  Engineering. 

A.  Das  Gupta. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well   Association,    Dublin,   OH. 

1987.  p  590-610,  14  fig,  6  tab,  16  ref. 

Descriptors:  'Groundwater  movement,  'Manage- 
ment planning,  'Groundwater  management,  'Thai- 
land, 'Model  studies,  Bangkok,  Mathematical 
models,  Water  supply,  Pumping,  Wells,  Subsid- 
ence, Water  demand,  Simulation,  Water  table. 

Future  groundwater  flow  in  the  lower  central 
plain  of  Thailand  (Bangkok  region)  was  modeled 
with  a  quasi-three-dimensional  flow  model  which 
had  been  modified  to  suit  the  local  hydrogeologic 
conditions.  The  subsurface  was  considered  to  be  a 
single  hydraulically  connected  body  stratified  into 
model  layers  for  convenience  in  the  simulation.  Six 
pumping  scenarios  were  devised  based  on  the  ex- 
pected future  demand  of  water,  the  possibility  of 
expansion  of  public  water  supply  derived  from 
surface  water,  and  controlling  measures  such  as 
regulation  of  well  spacing  and  depth  of  pumping  to 
minimize  subsidence.  The  plan  calling  for  complete 
phaseout  of  pumpage  by  the  year  2000  was  consid- 
ered the  best,  with  a  maximum  potentiometric  drop 
below  mean  sea  level  of  less  than  15  m  in  the  depth 
zone  100-200  m.  Increasing  pumpage  from  the  1979 
level  of  1.2  million  cu  m/d  to  3  million  cu  m/d  by 
year  2000  would  produce  a  potentiometric  drop  of 
100-115  min  the  same  depth  zone.  Other  pumpage 
plans  produced  drops  of  15  to  70  m.  (See  also 
W88-10912)  (Cassar-PTT) 
W88-10942 
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PREDICTING  FUTURE  GROUND  WATER 
LEVELS  WITH  CONFIDENCE, 

Brown  and  Caldwell.  Atlanta.  GA. 

M.  J.  Palilla.  and  J.  E.  Salo. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  1007-1021,  7  fig,  1  tab. 

Descriptors:  'Groundwater  management, 

•Groundwater  movement,  *Wells,  *Water  level, 
•Model  studies.  Mathematical  models,  San  Joaquin 
County,  California,  Hydrographs,  Water  supply, 
Aquifers,  Saline  water  intrusion,  Costs,  Consump- 
tive use,  PLASM  model,  Regional  planning,  Pre- 
diction, Water  demand. 

The  Eastern  San  Joaquin  County  Ground  Water 
Study,  completed  in  October  1985,  was  designed 
to  determine  the  effects  that  future  water  supply 
alternatives  would  have  on  the  groundwater  basin. 
Several  alternatives  involving  a  combined  use  of 
groundwater  and  surface  water  were  evaluated  to 
determine  future  changes  in  groundwater  levels, 
the  potential  for  easterly  movement  of  a  saline 
groundwater  front,  and  future  water  costs.  The 
model  used  for  evaluation  was  PLASM  (Prickett- 
Lonnquist  Aquifer  Simulation  Model).  Comparison 
of  computed  water  levels  with  historic  water  levels 
using  hydrographs,  contour  maps,  and  statistics 
showed  that  a  reasonable  match  was  produced 
when  the  average  mean  difference  between  com- 
puted and  historic  water  levels  was  near  ten  feet. 
This  predictive  ability  was  found  to  lie  well  within 
the  accuracy  needed  to  make  comparisons  of 
future  water  supply  conditions  on  the  basis  of 
changes  in  water  levels.  (See  also  W88-10912) 
(Cassar-PTT) 
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METHODOLOGY  AND  USE  OF  INTERFAC- 
ING REGIONAL  AND  SUBREGIONAL 
GROUND  WATER  FLOW  MODELS, 

Geological  Survey,  Trenton,  NJ. 

M.  Martin. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving  Ground   Water   Problems   with   Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  1022-1038,  8  fig,  5  ref 

Descriptors:  'Regional  planning,  'Groundwater 
management,  'Groundwater  movement,  'Atlantic 
Coastal  Plain,  'Model  studies.  Coastal  plains, 
Mathematical  models,  Regional  planning,  Regional 
Aquifer-System  Analysis  program,  Aquifers, 
Water  supply,  New  Jersey  Coastal  Plain,  Simula- 
tion, New  Jersey. 

A  methodology  was  developed  to  simulate 
groundwater  flow  in  10  aquifers  of  the  northern 
Atlantic  Coastal  Plain.  Four  subregional  models 
were  calibrated  to  simulate  flow  in  New  Jersey, 
Maryland  and  Delaware,  Virginia,  and  North 
Carolina.  These  models  were  interfaced  with  a 
regional  model  that  covers  the  Atlantic  Coastal 
Plain  from  Long  Island,  New  York,  through  North 
Carolina.  Interfacing  the  subregional  models  with 
each  other  and  with  the  regional  model  required 
the  transfer  of  aquifer  and  confining-unit  properties 
between  models  during  calibration.  Flows  calculat- 
ed by  the  regional  model  were  used  as  estimates  of 
lateral  boundary  flows  in  the  subregional  models. 
Aquifer  and  confining-unit  properties  in  the  re- 
gional model,  and  boundary  flows  in  the  subre- 
gional models,  were  updated  regularly  during  cali- 
bration to  insure  compatibility  of  results  among  the 
models.  The  regional  model  shows  the  same  gener- 
al patterns  of  head  distribution  and  flow  as  those  of 
the  subregional  models,  except  for  differences  that 
result  from  scale  dependence.  Scale  dependence 
generally  results  in  underestimation  of  boundary 
flows  near  regional  cones  of  depression.  Flow 
boundaries  should  not  be  near  areas  of  high  with- 
drawals or  near  other  areas  where  simulated  re- 
gional water  levels  differ  greatly  form  simulated 
subregional  water  levels  because  of  scale  depend- 
ence. Sensitivity  of  simulated  heads  to  boundary 
flows  varies  among  the  subregional  models.  A 
sensitivity  analysis  that  uses  the  New  Jersey  subre- 
gional model  shows  that  large  changes  in  water 
levels,  caused  by  increasing  boundary  flows  an 
order    of    magnitude,    dissipated    within    several 


nodes  of  the  flow  boundary,  and  water  levels 
throughout  most  of  the  modeled  area  changed  less 
than  10  feet.  In  three  areas  of  the  New  Jersey 
Coastal  Plain,  a  more  detailed  analysis  of  flow  will 
be  accomplished  by  interfacing  three  detailed 
models  covering  parts  of  the  New  Jersey  Coastal 
Plain  with  the  New  Jersey  subregional  model.  In 
areas  where  the  hydrogeologic  data  base  or  frame- 
work has  not  been  revised,  initial  estimates  of 
aquifer  and  confining-unit  properties  derived  from 
the  calibrated  subregional  model  will  be  used.  (See 
also  W88-10912)  (Author's  abstract) 
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FORT  HUACHUCA  GROUND  WATER  MOD- 
ELING STUDY, 

Army  Engineer  District,  Los  Angeles,  CA. 

B.  G.  Bigornia,  and  A.  C.  Amar. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  1121-1142,  6  fig,  1  tab,  8  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Groundwater  level, 
Model  studies,  Mathematical  models,  Water 
supply,  Wells,  Fort  Huachuca,  Sierra  Vista,  Arizo- 
na, Hydrologic  budget,  Water  table. 

A  modular  three-dimensional  finite-difference 
groundwater  flow  model,  developed  by  McDonald 
and  Harbaugh,  was  used  to  analyze  the  ground- 
water system  and  to  predict  future  groundwater 
levels  at  the  Fort  Huachuca  Military  Reservation, 
Arizona.  Results  indicate  that,  at  current  with- 
drawal rates,  the  groundwater  table  in  the  vicinity 
of  the  fort  is  expected  to  decline  at  the  rate  of 
about  2.3  feet  per  year.  A  scenario  of  increased 
population  growth  of  Sierra-Vista-Fort  Huachuca 
would  further  accelerate  the  rate  of  decline  to 
about  2.7  feet  per  year.  Furthermore,  the  model 
predicts  that  continuous  pumping  operations  at 
Fort  Well  No.  1  will  be  adversely  affected  by  the 
year  2030,  based  on  current  withdrawal  rates.  Al- 
though the  regional  aquifer  drawdown  is  less  than 
1  ft  per  year,  overall  groundwater  withdrawals  are 
exceeding  the  safe  yield.  The  problem  of  low 
water  tables  and  dry  wells  could  be  avoided  by 
redistributing  the  Fort's  groundwater  withdrawal. 
Use  of  the  pumping  wells  in  the  East  Range  would 
reduce  the  stress  on  the  water  table  near  the  Fort 
and  would  still  provide  the  Fort  the  same  quantity 
of  water.  These  wells  are  located  beyond  the  zone 
of  influence  at  current  or  anticipated  withdrawal 
rates  around  the  area.  It  is  also  suggested  that 
proposed  development  at  Sierra  Vista  should  be 
carefully  reviewed  to  protect  the  groundwater 
pumping  at  the  Fort.  A  monitoring  program  using 
observation  wells  should  be  established  to  provide 
information  on  water  conditions.  (See  also  W88- 
10912)  (Cassar-PTT) 
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EVALUATION  OF  PRESSURE  RELIEF  WELL 
SYSTEM  PERFORMANCE  USING  A  NUMERI- 
CAL GROUND  WATER  FLOW  MODEL, 

Woodward-Clyde    Consultants,    Overland     Park, 

KS. 

J.  D.  Ritchey,  J.  E.  Struder,  and  K.  A. 

Pennybaker. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water    Problems   with   Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  1 175-1 195,  7  fig,  2  tab,  9  ref. 

Descriptors:  'Relief  wells,  'Groundwater  manage- 
ment. 'Wells,  *Soil  water,  'Model  studies,  Mathe- 
matical models,  Flood  protection,  Levees,  Design 
floods.  Foundations,  Soil  stability,  Hydrostatic 
pressure,  Missouri  River,  Kansas  City,  Kansas, 
Foundations,  Dam  foundations,  Performance  eval- 
uation. 

A  method  was  developed  to  evaluate  relief  well 
system  performance,  to  forecast  relief  well  place- 
ment, and  to  determine  relief  well  treatment  and 
replacement  schedules.  These  relief  wells  are  de- 
signed to  relieve  hydrostatic  pressure  in  the  vicini- 
ty of  flood  protection  levees  and  dams.  The 
method  was  applied  to  the  193  relief  wells  in  the 
Missouri  River  floodplain  in  Kansas  City,  Kansas. 


The  area  was  divided  into  15  reaches  based  on 
aquifer  properties.  Fifteen  models  were  construct- 
ed, one  for  each  reach.  Each  model  grid  had  a 
uniform  spacing  of  10  feet  per  cell  to  facilitate 
resolution  of  head  distribution  between  relief  wells. 
Through  simulation  of  a  design  flood,  this  method 
successfully  and  systematically  located  areas  along 
the  levee  that  are  susceptible  to  foundation  soil 
movement.  (See  also  W88-10912)  (Cassar-PTT) 
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APPLIED  GROUND  WATER  MANAGEMENT 
MODEL  FOR  EVALUATING  WATER  CON- 
SERVATION THROUGH  REDUCING  PHREA- 
TOPHYTE  TRANSPIRATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  3B. 
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DRAINMOD:  A  WATER  TABLE  MANAGE- 
MENT SIMULATION  MODEL, 

Ohio  Agricultural  Research  and  Development 
Center,  Wooster.  Dept.  of  Agricultural  Engineer- 
ing. 

E.  Desmond,  and  K.  Konyha. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving   Ground   Water   Problems  with   Models. 
National   Water  Well   Association,   Dublin,   OH. 
1987.  p  1335-1344,  1  fig,  23  ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement,  'Water  table,  'Drain- 
age, 'Soil  water,  'Model  studies,  Agriculture, 
DRAINMOD  model,  Mathematical  models,  Irri- 
gation, Subsurface  drainage,  Subsurface  irrigation, 
Soil  properties,  Computer  models,  Simulation. 

DRAINMOD,  a  computer  simulation  program,  is 
a  shallow  water  table  prediction  model.  An  hourly 
water  mass  balance  is  performed  for  a  period  over 
which  weather  records  are  available,  typically  20 
or  more  years.  The  model  incorporates  physical 
and  conceptual  techniques  to  account  for  precipita- 
tion, infiltration,  surface  and  subsurface  drainage 
and  irrigation,  and  evapotranspiration.  DRAIN- 
MOD  is  not  constrained  to  agricultural  applica- 
tions and  can  be  applied  to  natural  drainage  condi- 
tions. DRAINMOD  has  been  used  with  success 
internationally  for  a  water  table  prediction. 
DRAINMOD  may  be  run  on  an  IBM-PC  or  IBM- 
PC  compatible  with  at  least  256K  memory.  A 
numerical  coprocessor  is  strongly  recommended  to 
reduce  simulation  time.  (See  also  W88-10912)  (Au- 
thor's abstract) 
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NEW  ANNOTATION  DATABASE  FOR 
GROUND  WATER  MODELS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

P.  K.  M.  van  der  Heijde,  and  S.  A.  Williams. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  1475-1495,  2  fig,  6  ref,  1  append. 

Descriptors:  'Groundwater  management, 

'Groundwater  movement.  'Model  studies,  'Data 
storage  and  retrieval,  'Information  exchange,  Doc- 
umentation, Computer  models,  Mathematical 
models,  International  Ground  Water  Modeling 
Center,  DATATRIEVE  database,  MARS  data- 
base. 

The  International  Ground  Water  Modeling  Center, 
which  maintains  a  clearinghouse  for  information 
on  groundwater  models,  has  renovated  the  struc- 
ture of  its  annotation  database  for  groundwater 
models.  New  features  of  the  database  include  sec- 
tions on  optimization  models,  stochastic  methods, 
parameter  identification  models,  hydrochemical 
models.and  data  processing  programs.  The  new 
database  also  incorporates  more  complete  descrip- 
tions of  the  mechanics  of  models  with  sections  on 
model  development,  solution  techniques,  boundary 
conditions,  and  specific  hardware  and  software 
requirements.  The  system  is  organized  in  a  modu- 
lar format  within  a  two-tiered  hierarchial  struc- 
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ture.  This  structure,  which  should  facilitate  acces- 
sibility to  the  database,  is  amenable  to  additions  or 
modifications.  The  MARS  (Model  Annotation  and 
Retrieval  System)  database,  started  in  1978,  was 
reorganized  in  1982  under  the  DATATRIEVE 
database.  It  is  scheduled  to  be  placed  under  the 
RBASE  system  V  environment,  which  offers 
many  advantages  over  the  previous  system.  The 
appendix  shows  the  details  of  the  information  in- 
cluded in  the  system.  (See  also  W88-10912) 
(Cassar-PTT) 
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PROCEEDINGS  OF  THE  NWWA  FOCUS  CON- 
FERENCE ON  MIDWESTERN  GROUND 
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COORDINATION  OF  LOCAL,  STATE,  AND 
FEDERAL  AGENCIES'  RESPONSE  TO 
GROUNDWATER  CONTAMINATION  EPI- 
SODES, 

Elkhart  County  Health  Dept.,  IN.  Environmental 

Health  Div. 

For  primary  bibliographic  entry  see  Field  6E. 
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ANALYSIS   OF   WATERWELL   CONTAMINA- 
TION CASE  HISTORIES, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Ground  Water  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
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NEW  WISCONSIN  GROUND  WATER  CENTER 
TACKLES  NON-POINT  SOURCE  CONTAMI- 
NATION WITH  EDUCATION, 

Wisconsin  Univ.-Stevens  Point. 
T.  J.  Osborne,  C.  Mechenich,  and  B.  H.  Shaw. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
37-58,  8  fig,  2  tab,  28  ref. 

Descriptors:  'Groundwater  management,  'Water 
pollution  sources,  *Nonpoint  pollution  sources, 
•Groundwater  pollution,  'Education,  'Wisconsin, 
Pesticides,  Nitrates,  Agricultural  runoff,  Domestic 
wastes,  Water  sampling,  Information  systems,  Hy- 
draulic models,  Recharge. 

Widespread  groundwater  contamination  from  pes- 
ticides and  nitrates  attributed  to  agricultural  and 
residential  sources  has  been  discovered  in  Central 
Wisconsin  in  the  past  10  years  in  spite  of  the 
general  lack  of  violation  of  specific  codes  or 
known  misuse  of  products.  The  Central  Wisconsin 
Groundwater  Center  was  created  in  1985  in  re- 
sponse to  public  concern  over  groundwater  con- 
tamination. The  staff  of  the  new  Center  consists  of 
a  groundwater-education  specialist,  a  data-manage- 
ment specialist,  a  secretary,  and  a  hydrogeologist- 
director.  Programs  established  by  the  Center  to 
address  non-point-source  contamination  include  (a) 
homeowner  drinking-water  sampling  and  educa- 
tion programs;  (b)  a  multi-agency  computerized 
geographic  information  system  for  soils,  land-use, 
and  groundwater  data  overlaying;  (c)  teaching 
with  the  aid  of  a  physical  sand-tank  flow  model; 
(d)  groundwater-education  programs  for  local 
public  officials  and  professionals;  and  (e)  municipal 
well-recharge-area  identification  and  protection  ef- 
forts. (See  also  W88-1 1031)  (Author's  abstract) 
W88-11034 


COMPUTERIZED  DATA  BASES  FOR 
GROUND  WATER  MANAGEMENT:  THE 
SOUTHWEST  MICHIGAN  GROUND  WATER 
PROGRAM, 

Western  Michigan  Univ.,  Kalamazoo. 
D.  J.  Brown. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
59-70,  2  fig,  2  tab,  5  ref. 

Descriptors:  *Data  storage  and  retrieval,  *Data 
bases,    'Groundwater    management,    'Hydrologic 


data  collections,  'Computers,  Michigan,  Water 
quality  control,  Geology,  Aquifer  systems,  Re- 
charge, Groundwater  pollution,  Inorganic  com- 
pounds, Hydrogen  ion  concentration,  Conduct- 
ance, Organic  compounds.  Herbicides,  Pesticides, 
Interagency  cooperation,  Data  processing,  Land 
use,  Aquifer  management,  Resources  management, 
Public  health,  Aquifer  characteristics. 

The  Southwest  Michigan  Groundwater  Survey 
and  Monitoring  Program  has  developed,  tested, 
and  instituted  in  local  county  health  departments  a 
computerized  data-management  system  designed  to 
manage  groundwater  as  a  local  resource  and  pro- 
tect water  quality.  Local  geologic  information  is 
obtained  from  well-drilling  records  and  coordinat- 
ed with  existing  geologic  studies  to  define  local 
aquifer  systems.  Wells  are  selected  to  characterize 
the  recharge,  transition,  and  discharge  regions  of 
the  aquifer.  Water-quality  information  is  obtained 
from  analysis  for  thirty-two  inorganic  substances, 
and  for  pH,  conductance,  and  other  characteristics. 
Typically  about  four  hundred  sites  per  county  are 
to  be  thus  characterized,  with  about  eighty  further 
subjected  to  testing  for  representative  organic  con- 
taminants, herbicides,  and  pesticides.  County 
health-department  staff  are  trained  in  computerized 
data-system  management  and  in  applications  of 
geologic  cross-section,  graphic-display,  and 
groundwater-modeling  programs  as  well  as  in 
uploading  to  and  downloading  from  a  mainframe 
data  bank.  Application  of  the  databases  to  land-use 
planning,  aquifer  protection,  and  water-resource 
management  are  prime  concerns  of  the  program. 
An  ultimate  goal  is  to  relate  drinking-water  quality 
to  public-health  profiles  on  a  regional  basis.  (See 
also  W88- 11031)  (Author's  abstract) 
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DATA  BASE  DESIGN  FOR  A  REGIONAL 
GROUND  WATER  QUANTITY  ASSESSMENT 
IN  KANKAKEE  AND  NORTHERN  IROQUOIS 
COUNTIES,  ILLINOIS, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

M.  A.  Collins,  and  S.  J.  Cravens. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
71-80,  2  fig,  2  tab,  4  ref. 

Descriptors:  'Data  bases,  'Groundwater  manage- 
ment, 'Data  storage  and  retrieval,  'Regional  anal- 
ysis, 'Water  supply,  Illinois,  Indiana,  Irrigation, 
Irrigation  effects,  Pumpage,  Aquifer  management, 
Computers,  Data  processing,  Computer  models, 
Information  systems,  Computer  programs,  Geo- 
graphic information  systems. 

Extensive  irrigation  development  has  occurred  in 
Kankakee  and  northern  Iroquois  Counties,  Illinois. 
These  counties  border  Jasper  and  Newton  Coun- 
ties, Indiana,  which  have  been  the  site  of  a  water- 
rights  conflict  resulting  in  litigation  and  legislation 
in  that  state.  An  assessment  of  the  groundwater 
resources  in  the  Kankakee-Iroquois  county  area 
has  been  initiated  to  examine  the  effects  of  Illinois 
pumpage  on  the  aquifer  system,  to  investigate  com- 
plaints of  domestic  water-supply  interruption,  and 
to  prepare  for  potential  cooperative  study  and 
management  of  the  system  with  Indiana.  The  data- 
base-design process  involved  matching  the  hard- 
ware environment  with  the  demands  implied  by 
the  type,  structure,  and  intended  uses  of  the  data. 
Both  tabular  and  mapped  data  are  to  be  managed. 
The  following  general  uses  for  the  data  have  been 
identified:  analysis  by  subsetting  through  data  rela- 
tions; bi-directional  data  transfers  for  model  pre- 
and  post-processing;  and  display  of  a  variety  of 
combinations  of  datapoint  locations,  mapped  data 
interpretations,  and  base  maps.  A  geographic  infor- 
mation system  is  being  used  to  fulfill  these  func- 
tions. The  computing  environment  is  PC-based, 
but  also  relies  on  mainframe  hardware  and  soft- 
ware capabilities.  (See  also  W88- 11031)  (Author's 
abstract) 
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ESTIMATING  IRRIGATION  PUMPAGE:  LES- 
SONS IN  THE  VARIABILITY  OF  INDIVIDUAL 
WELL  PUMPAGE, 


Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  7B. 
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INDIANA  CODE  13-2-2.5:  WATER  RIGHTS  IN 
INDIANA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

M.  E.  Basch. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
117-120. 

Descriptors:  'Groundwater  management,  'Water 
law,  'Water  rights,  'Well  regulations,  'Indiana, 
Water  users,  Wells,  Drawdown,  Pumpage,  Stand- 
ards,  Water   resources  development,   Legislation. 

With  the  enactment  of  Indiana  Code  13-2-2.5  by 
the  1985  Indiana  General  Assembly,  owners  of 
small-capacity  water  wells  (having  the  pump  ca- 
pacity of  less  than  70  gallons  per  minute)  are 
protected  from  substantial  drawdowns  caused  by 
pumpage  from  nearby  high-capacity  wells.  This 
law  provides  protection  for  all  properly-function- 
ing domestic  wells  constructed  prior  to  January  1, 
1986.  An  individual  who  has  a  new  well  construct- 
ed after  this  date  and  wants  to  have  protection 
under  the  law,  must  have  their  well  installed  in 
accordance  with  specific  recommended  well-con- 
struction guidelines.  Since  the  law  became  effec- 
tive September  1,  1985,  the  Indiana  Department  of 
Natural  Resources,  Division  of  Water,  has  investi- 
gated nearly  30  complaints  from  domestic-well 
owners  who  believed  their  water  supplies  had  been 
affected  by  high-capacity  groundwater  pumpage. 
Even  though  domestic-well  owners  now  have 
some  protection  against  the  impacts  caused  by 
large-capacity  users,  the  intent  of  I.C.  13-2-2.5  is 
not  to  restrict  the  development  of  Indiana's  water 
resource.  The  law  attempts  to  strike  a  balance 
between  the  interests  of  both  high-capacity  and 
small-capacity  groundwater  users.  (See  also  W88- 
11031)  (Author's  abstract) 
W88-11039 


HYDROGEOLOGICAL  EVALUATION  OF 
GROUNDWATER  RESOURCES  IN  BURIED 
BEDROCK  VALLEYS,  NORTHEASTERN  ILLI- 
NOIS, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11041 


GROUND  WATER  PROTECTION  PLANNING 
USING  THE  ERDAS  GEOGRAPHIC  INFOR- 
MATION SYSTEM:  AUTOMATION  OF  DRAS- 
TIC AND  TIME-RELATED  CAPTURE  ZONES, 

Kansas  State  Geological  Survey,  Lawrence. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-11053 


WELL  CONSTRUCTION  TECHNIQUES  TO 
PREVENT  INTERAQUIFIER  MOVEMENT  OF 
PESTICIDES, 

CH2M  Hill,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-11089 


MODEL  FOR  MANAGEMENT  OF  LOCAL 
GROUND  WATER  SUPPLIES  --  MOUNTAIN 
VALLEY  SPRING, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
K.  F.  Steele,  and  L.  E.  Mack. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association.  Dublin,  OH.  1986.  p  97- 
107,  2  fig,  2  tab,  14  ref. 

Descriptors:  'Planning,  'Groundwater  manage- 
ment, 'Model  studies,  'Hydrologic  models,  Geo- 
logic mapping,  Valley  springs.  Springs,  Mountain 
Valley  Springs,  Soil  properties,  Groundwater  re- 
charge, Water  quality.  Rural  areas.  Water  supply 
development,  Groundwater  movement. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4B — Groundwater  Management 


The  management  of  ground  water  is  complex  and 
should  be  based  on  geologic,  hydrologic.  environ- 
mental, economic,  legal,  political  and  financial 
considerations.  In  order  to  protect  and  maintain 
the  quantity  and  quality  of  local  groundwater  sup- 
plies, these  factors  should  be  considered  prior  to 
development.  The  geologic  and  hydrologic  investi- 
gation of  Mountain  Valley  Spring  is  used  as  an 
example  of  the  type  of  information  that  should  be 
obtained  before  development  of  a  local,  rural 
groundwater  supply.  The  major  factors  to  be  con- 
sidered are:  (1)  stratigraphy,  (2)  structure,  (3)  soil 
types  and  thickness,  (4)  porosity  and  permeability 
of  the  rocks  and  soil,  (5)  age  and  chemistry  of  the 
groundwater,  (6)  location  of  the  recharge  and  dis- 
charge areas,  (7)  direction  and  rate  of  groundwater 
flow,  (8)  seasonal  and  storm  event  effects  on  re- 
charge and  discharge  rates  and  on  water  quality, 
(9)  amount  of  water  in  storage,  and  (10)  landuse. 
Small  rural  groundwater  supplies  must  have  geo- 
logic and  hydrologic  information  to  choose  the 
best  production  site  for  a  groundwater  supply  and 
to  manage  the  quantity  and  quality  of  the  water 
most  effectively.  Age  of  the  spring  water  (about 
3500  years)  and  the  forested  drainage  basin  protect 
the  rate  of  discharge  and  quality  of  the  spring 
water  and  make  Mountain  Valley  Spring  an  ideal 
example.  (See  also  W88-1 1084)  (Miller-PTT) 
W88-11092 


LANDFILL     LEACHATE     MIGRATION      IN 
FLORIDA'S   SLRFICIAL   AQUIFER   SYSTEM, 

Northwest   Florida   Water   Management   District, 

Tallahassee. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 11096 


MANAGEMENT  OF  WATER  USE  IN  SOUTH 
FLORIDA  -   PROBLEMS   AND  SOLUTIONS, 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

L.  A.  Wedderburn. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  185- 

197,  2  fig,  7  ref. 

Descriptors:  'Florida,  'Permits,  'Groundwater 
management,  'Water  management,  'Legislation, 
•Regulations,  Surface  water,  'Water  use,  Con- 
sumptive use,  Hydrology,  Aquifer  systems,  Public 
policy,  Geohydrology. 

Water  management  in  South  Florida  is  carried  out 
under  the  general  umbrella  of  the  Water  Resources 
Act,  Chapter  373,  Florida  Statutes.  The  legislative 
intent  of  this  statute  is  implemented  through  water 
use  and  well  construction  rules  which  form  a  part 
of  the  Florida  Administrative  Code.  This  legisla- 
tive framework  establishes  water  rights  through  a 
permitting  system  for  uses  which  are  reasonable 
and  beneficial,  in  the  public  interest  and  which  do 
not  create  adverse  impacts  on  existing  legal  uses. 
The  South  Florida  Water  Management  District  has 
issued  more  than  1850  Water  Use  permits  since 
implementation  of  Chapter  373.  The  major  prob- 
lems encountered  in  the  regulatory  process  involve 
definition  of  an  acceptable  level  of  risk,  prediction 
of  impacts  as  a  result  of  allocations,  monitoring  of 
withdrawals  and  enforcement  of  permit  conditions, 
determination  of  the  limits  of  allocable  water  from 
source  aquifers  and  surface  water  systems,  determi- 
nation and  prediction  of  cumulative  impacts  of 
allocations,  and  water  shortage  management.  As 
demands  continue  to  increase  towards  the  limits  of 
available  supply,  the  District  has  applied  more 
sophisticated  methods  in  the  review  of  permit  ap- 
plications, including  computer  modelling  of  local 
and  regional  cumulative  impacts  and  detailed  de- 
terminations of  crop  requirements.  Demand  man- 
agement has  been  implemented  where  practical 
through  permit  requirements.  Studies  continue  on 
ways  to  more  effectively  monitor  agricultural 
water  use  and  to  enforce  permit  compliance  and 
water  shortage  restrictions  on  agricultural  users. 
Additional  work  remains  to  be  done  on  determin- 
ing the  optimum  drought  frequency  to  be  used  for 
allocations,  establishing  priorities  among  compet- 
ing users,  and  regulating  the  impacts  of  ground 
water  withdrawals  on  wetlands  and  other  surface 
water  bodies.  (See  also  W88-11084)  (Author's  ab- 
stract) 


W88-11097 


USE  OF  GEOPHYSICAL  LOGS  IN  CONJUNC- 
TION WITH  CONCENTRATED  ACID  INJEC- 
TION TO  IMPROVE  WATER  YIELDS  FROM 
LIMESTONE  WELLS  IN  TAMPA,  FLORIDA, 

CH2M  Hill  Southeast,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-U109 


NUMERICAL  MODELING  OF  GROUND 
WATER  FLOW  AND  SALTWATER  TRANS- 
PORT IN  NORTHERN  PINELLAS  COUNTY, 
FLORIDA, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11112 


SALTWATER   ENCROACHMENT   STUDY   AT 
HILTON  HEAD  ISLAND,  SOUTH  CAROLINA, 

South    Carolina    Water    Resources    Commission, 

Beaufort. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11113 


STATUS   OF   SALT   WATER   INTRUSION   IN 
SOUTH  FLORIDA, 

Montgomery   (James   M.)   Consulting   Engineers, 

Inc.,  Lake  Worth,  FL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11114 


POTENTIAL  FOR  SALTWATER  INTRUSION 
INTO  THE  UPPER  FLORIDAN  AQUIFER, 
HERNANDO  COUNTY,  FLORIDA, 

Geological  Survey,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11115 


PREVENTION  OF  SALTWATER  INTRUSION 
THROUGH  ARTIFICIAL  RECHARGE  OF 
GROUND  WATER  IN  EAST  ORANGE 
COUNTY,  FLORIDA, 

Dyer,  Riddle,  Mills  and  Precourt,  Inc.,  Orlando, 

FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11116 


SYSTEMS     APPROACH     TO     EVALUATING 
SALTWATER  INTRUSION, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-11118 


PROCEEDINGS  TO  THE  NWWA  FOCUS  CON- 
FERENCE ON  NORTHWESTERN  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11121 


GROUND  WATER  MANAGEMENT  UNDER 
THE  APPROPRIATION  DOCTRINE, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 
Inst. 

E.  Bruhl,  and  D.  R.  Ralston. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  11-23.  4  fig,  11  ref. 

Descriptors:  'Water  demand,  'Administrative  reg- 
ulations, 'Groundwater  management,  'Regional 
planning,  'Appropriation,  'Groundwater  reces- 
sion, 'Water  rights.  Groundwater  potential,  Politi- 
cal aspects,  Groundwater. 

A  review  of  the  ground  water  management  activi- 
ties in  the  states  of  Washington,  Idaho,  Oregon  and 
Montana  demonstrates  that  appropriation  doctrine 
states  share  common  management  problems.  These 
problems  fall  into  three  categories:  water  level 
declines,  water  rights  conflicts,  and  the  manage- 
ment actions  themselves.  A  pattern  of  management 
history  is  evident  in  states  which  manage  ground 


water  under  the  prior  appropriation  doctrine.  The 
Pacific  Northwest  states  illustrate  the  first  three 
stages  in  this  pattern.  Stage  one  is  the  period  of 
initial  resource  development.  Water  resources  are 
managed  through  a  system  of  water  rights.  This 
consists  of  processing  water  rights  and  resolving 
individual  water  rights  conflicts.  As  a  second 
stage,  localized  areas  of  persistent  water  level  de- 
clines are  identified.  States  attempt  to  solve  these 
problems  by  adjusting  the  system  of  water  rights 
through  'critical  management  area'  designations.  A 
third  stage  of  development  is  characterized  by 
continued  water  level  declines  on  a  regional  scale. 
The  scope  of  these  problems  prevents  the  effective 
management  of  ground  water  using  the  traditional 
system  of  water  rights.  Large-scale  adjudications 
are  initiated  and  'critical  area'  designations  merge 
and  overlap.  These  three  stages  of  development 
illustrate  the  management  alternatives  which  are 
politically  feasible  in  the  Pacific  Northwest  states. 
The  'controlled  use'  management  activities  in  Ari- 
zona represent  the  fourth  stage  in  ground  water 
development,  and  a  departure  from  the  appropria- 
tion doctrine.  The  objective  of  Arizona's  program 
is  to  manage  the  entire  water  system  of  their  state 
through  centralized  programs  of  mandatory  con- 
servation. (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11122 


AQUIFER     PROTECTION -ONE     WASHING- 
TON CITY'S  EXPERIENCE, 

CH2M/HU1,  Bellevue,  WA. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-1U23 


UNIQUE  MANAGEMENT  STRATEGIES  FOR 
WASHINGTON  GROUND  WATER, 

Washington  State  Dept.  of  Ecology,  Spokane. 
T.  M.  Olson,  and  D.  C.  Peeler. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  47-64.  9  fig. 

Descriptors:  'Water  law,  'Groundwater  manage- 
ment, 'Washington,  'Management  planning,  'Re- 
gional planning,  'Regulations,  Local  governments, 
Project  planning,  State  jurisdiction,  Groundwater 
potential,  Financing. 

In  response  to  the  growing  concern  about  Wash- 
ington State's  ground  water  resources,  the  1985 
legislature  passed  landmark  legislation  designed  to 
assist  state  and  local  governments  in  effectively 
managing  the  public's  ground  water.  Substitute 
House  Bill  232  directed  the  Department  of  Ecolo- 
gy to  establish  a  process  for  the  identification  and 
designation  of  ground  water  management  areas 
and  for  the  development  of  comprehensive  ground 
water  management  programs.  In  response  to  this 
legislative  mandate,  the  department  adopted  a  reg- 
ulation under  Chapter  173-100  WAC  of  the  state 
administrative  code.  The  title  of  this  program  is 
'Ground  Water  Management  Areas  and  Programs'. 
There  are  several  advantages  to  local  agencies  and 
user  groups  in  using  the  process  described  in  this 
program.  The  process  is  designed  so  that  a  ground 
water  management  program  can  be  initiated  and 
developed  on  the  local  level  while  at  the  same  time 
be  supported  by  state  legislation  and  regulations. 
Development  of  these  ground  water  management 
programs  is  intended  to  be  a  team  planning  effort 
utilizing  resources  from  interested  user  groups  and 
various  local  and  state  agencies.  Chapter  173-100 
WAC  establishes  a  well  defined  process  which 
allows  for  issues,  concerns  and  opportunities  from 
all  interested  groups  and  agencies  to  be  incorporat- 
ed into  the  planning  process  in  an  effective  and 
efficient  manner.  It  is  this  type  of  coordination 
which  should  facilitate  a  wider  acceptance  of  the 
program  and  also  provide  a  broader  authority  to 
implement  and  enforce  the  program.  In  addition, 
passage  of  the  Clean  Water  Bill  (ESSB  4519)  by 
the  1986  Legislature  will  allow  Ecology  to  con- 
tribute up  to  50%  in  matching  funds  for  the  devel- 
opment of  ground  water  management  programs 
which  follow  this  process.  (See  also  W88-11121) 
(Author's  abstract) 
W88-U124 
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DELINEATION  OF  SEPARATE  FLOW  RE- 
GIMES IN  THE  EDWARDS  AQUIFER:  A 
MEANS  OF  SUSTAINING  THE  SAN  MARCOS 
SPRINGS  DISCHARGE, 

Southwest  Texas  State  Univ.,  San  Marcos. 

A.  E.  Ogden,  and  R.  A.  Quick. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater  Conference.   National   Water   Well 

Association,  Worthington,  OH.  1986.  p  14-32,  13 

fig,  15ref. 

Descriptors:  "Edwards  Aquifer,  "Texas,  'Ground- 
water movement,  *Flow  pattern,  "Springs,  Flow 
discharge,  Artificial  recharge,  Potentiometric  map, 
Limestone,  Environmental  tracers,  Chemical  com- 
position, Dissolved  oxygen,  Tritium,  Water  tem- 
perature, San  Marcos  Springs,  Aquifers. 

A  recent  model  has  predicted  the  cessation  of  flow 
at  the  San  Marcos  Springs  to  occur  as  early  as  the 
year  2020  due  to  Edwards  Aquifer  groundwater 
mining.  This  model  did  not  consider  separate  flow 
systems  to  the  various  spring  orifices.  Two  recent 
tracer  tests  have  verified  differing  flow  patterns  to 
the  springs.  A  year  long  hydrochemical  analysis  of 
six  spring  orifices  proves  that  two  chemically  dif- 
ferent spring  groups  exist.  The  southern  group 
displays  higher  temperature,  tritium,  and  dissolved 
oxygen  concentrations  when  compared  to  the 
northern  group.  Also,  changes  in  discharge  have  a 
more  profound  effect  on  the  northern  orifices.  A 
detailed  potentiometric  surface  map  was  construct- 
ed during  low  spring  flow  conditions  70  cfs  (2.0 
cms).  The  highly  fractured  and  faulty  Edwards 
Limestone  produced  a  very  complex  potentiome- 
tric surface  configuration.  The  faults  associated 
with  the  Balcones  Fault  Zone  can  act  as  either 
groundwater  barriers  or  avenues  of  enhanced 
groundwater  flow.  Pressure  head  distributions 
demonstrate  the  existence  of  two  separate  flow 
regimes:  one  of  'older'  water  from  the  San  Antonio 
region,  and  the  other  of  'younger'  water  moving  to 
the  springs  from  the  Blanco  River.  The  potentio- 
metric surface  map  also  demonstrates  that  the 
Blanco  River  is  losing  water  to  the  Edwards  Aqui- 
fer through  the  highly  fractured  rock  that  com- 
poses the  river  bottom  and  directly  recharges  the 
San  Marcos  Springs.  By  devising  ways  of  artificial 
recharge,  by  either  drilling  holes  in  the  river 
bottom,  diverting  river  water  to  bedrock  sinkholes 
along  the  river  banks,  or  by  constructing  a  dam,  up 
to  80,000  acre-ft/year  (98,700,000  cu  m/year)  of 
enhanced  recharge  water  could  be  contributed  to 
the  aquifer  to  maintain  the  flow  of  the  San  Marcos 
Springs.  (See  also  W88-11182)  (Author's  abstract) 
W88-11184 


NATIONAL  FEASIBILITY  OF  ARTIFICIAL 
RECHARGE  FOR  IRRIGATED  LANDS, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 
P.  A.  Hajali. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  228-250,  9 
fig,  1 1  tab,  2  ref. 

Descriptors:  "Groundwater  recharge,  "Artificial 
recharge,  "Aquifers,  "Groundwater  management, 
"Water  supply  development,  "Irrigation  water, 
Physicochemical  properties,  Available  water,  Po- 
rosity, Transmissivity,  Water  demand. 

Artificial  recharge  projects  have  substantially  in- 
creased water  supplies  and  prevented  environmen- 
tal damage  from  declining  water  levels  in  many 
parts  of  the  country.  Due  to  this  attention,  the  U.S. 
Soil  Conservation  Service  commissioned  the  Envi- 
ronmental and  Ground  Water  Institute  to  identify 
the  potential  use  of  artificial  recharge  for  irrigated 
lands  by  water  resources  aggregated  subareas 
(ASA's).  The  results  for  the  present  and  future 
showed  that  approximately  90%  of  the  6.5  million 
acres  of  irrigated  land  fall  into  highly  favorable 
areas  for  artificial  recharge  when  the  need  is  given 
equal  or  more  weight  than  the  physical  character- 
istics. However,  for  the  case  where  the  need  is 
given  less  importance,  about  70%  of  the  total 
irrigated  lands  fall  under  highly  favorable  areas  for 
artificial  recharge.  Four  key  points  are  noted:  (1) 


Based  on  need  and  physical  aquifer  characteristics, 
artificial  recharge  is  feasible  in  at  least  70%  of  the 
irrigated  lands  in  the  U.S.  (2)  Solving  present 
water  shortages  for  irrigation  using  artificial  re- 
charge methods  would  also  solve  most  of  the 
future  water  availability  problems.  (3)  The  results 
are  a  large  scale  guide  to  where  artificial  recharge 
activities  are  most  needed/feasible  requiring  a  min- 
imum time  and  resource  expenditure.  (4)  Site  spe- 
cific planning  for  installation  of  future  artificial 
recharge  projects  would  need  to  consider  source 
water,  legal/institutional  aspects  and  benefit/cost 
analyses.  (See  also  W88-11182)  (Sand-PTT) 
W88-11199 


SITE  SELECTION  CRITERIA  FOR  ARTIFI- 
CIAL RECHARGE  PROJECTS, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 
M.  P.  O'Hare. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  251-265.  3 
tab,  17  ref. 

Descriptors:  "Groundwater  recharge,  "Artificial 
recharge,  "Groundwater  management,  "Water 
supply  development,  "Site  selection,  Physicochem- 
ical properties,  Legal  aspects,  Economic  aspects, 
Cost-benefit  analysis,  Aquifers. 

The  development  of  artificial  recharge  as  a  water 
management  tool  requires  that  site  selection  crite- 
ria be  utilized.  The  success  of  artificial  recharge 
projects  depends  on  the  effectiveness  of  the  design 
to  recharge  the  aquifer.  With  any  method,  be  it 
surface  spreading  or  injection  wells,  this  design 
effectiveness  is  a  function  of  the  environmental 
setting  of  the  aquifer,  including  its  physical  charac- 
teristics. The  significant  factors  necessary  to  the 
development  of  site  selection  criteria  have  been 
identified  through  an  extensive  literature  search 
and  telephone  survey.  The  physical/chemical 
characteristics  include  transmission  and  storage 
characteristics  of  the  aquifer  to  be  recharged; 
transmission  characteristics  of  the  overlying  and 
underlying  beds;  thickness  of  the  overlying  beds; 
quantity  and  quality  of  water  available  for  re- 
charge, potential  reactions  between  source  water, 
native  water  and  aquifer  materials;  topographic 
characteristics;  and  land  use.  Some  important  but 
often  neglected  factors  are  legal  and  institutional 
constraints,  and  benefit/cost  analyses.  The  consid- 
eration of  artificial  recharge  as  a  groundwater 
management  option  may  arise  from  the  develop- 
ment of  various  degrees  of  need.  The  importance 
of  each  site  selection  factor  will  vary  with  the  level 
of  need  in  an  area.  What  has  been  proposed  is  an 
arrangement  of  consecutive  actions  which  examine 
each  of  the  physical/chemical  selection  criteria 
according  to  its  significance  for  the  artificial  re- 
charge project  in  a  particular  area  and  for  a  par- 
ticular need.  These  steps  include  the  identification 
of  the  needs  of  the  area  and  the  factors  pertinent  to 
artificial  recharge  as  one  management  option  for 
that  area.  (See  also  W88-11182)  (Author's  abstract) 
W88-11200 


ARTIFICIAL  RECHARGE  AS  A  MANAGE- 
MENT TOOL  FOR  HYDROLOGICALLY  ISO- 
LATED AQUIFERS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 
Engineering. 
M.  J.  Dvoracek. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  266-278,  2 
fig,  12  ref. 

Descriptors:  "Groundwater  recharge,  "Artificial 
recharge,  "Groundwater  management,  "Water 
supply  development,  Economic  aspects,  Aquifers. 
Legal  aspects.  Value,  Water  yield. 

Areas  highly  dependent  upon  groundwater  as  their 
primary  source  of  water  and  experiencing  signifi- 
cant water  level  declines  must  consider  artificial 
groundwater  recharge  as  a  tool  in  water  resources 
management.  This  is  especially  true  if  the  aquifer  is 


hydrologically  isolated  or  experiencing  natural  re- 
charge at  a  rate  equivalent  to  a  fraction  of  the 
annual  yield  from  the  aquifer.  Many  methods  of 
artificial  recharge  have  been  utilized;  however, 
total  success  with  any  method  has  not  been 
achieved.  Water,  especially  quality  of  water  for 
recharge,  has  been  a  major  problem  in  all  attempts; 
however,  other  problems  such  as  sedimentation  of 
the  aquifer,  pollution  and  economic  feasibility  have 
received  their  share  of  attention.  Successful  artifi- 
cial recharge  can  extend  the  life  of  all  aquifers; 
however,  many  questions  and  concerns  have  limit- 
ed extensive  practice  of  this  activity.  Long  range 
planning,  research,  and  development  in  artificial 
recharge  and  its  technology  has  been  de-empha- 
sized by  public  agencies  and  legal  implications  are 
becoming  more  of  an  issue  today.  Economically, 
artificial  recharge  adds  an  additional  cost  to  water 
resource  which  must  be  paid.  The  question  is  by 
whom  and  how;  part  of  the  water  management 
scenario  of  artificial  groundwater  recharge.  (See 
also  W88-U 182)  (Author's  abstract) 
W88-11201 


MULTI-PURPOSE  APPROACH  TO  GROUND 
WATER  MANAGEMENT, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 
D.  M.  Fairchild. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  279-301,  11 
fig,  2  tab,  23  ref. 

Descriptors:  "Groundwater  barriers,  "Saline  water 
barriers,  "Groundwater  recharge,  "Artificial  re- 
charge, "Groundwater  management,  "Water 
supply  development,  "Saline  water  intrusion,  In- 
jection wells,  Stormwater,  Wastewater  disposal, 
Municipal  water,  Aquifers,  Urbanization,  Water 
storage. 

Salt  water  intrusion  is  a  problem  of  varying  severi- 
ty and  areal  extent  in  many  areas  of  the  contermin- 
ous U.S.  These  man-made  problems  have  been 
caused  by  overpumping,  destruction  of  natural  bar- 
riers, and  a  reduction  of  groundwater  recharge 
through  urbanization.  Because  the  causes  and  geo- 
physical characteristics  of  each  problem  area  are 
diverse,  a  variety  of  control  measures  have  been 
implemented.  Management  options  include  drilling 
deeper  wells,  relocating  wells,  reducing  the  quanti- 
ty pumped  through  conservation,  and  scheduling 
of  withdrawals.  Physical  control  methods  consist 
of  building  an  extraction  barrier,  or  freshwater 
ridge.  Injection  of  stormwater  or  wastewater  has 
been  the  most  popular  method  of  control.  Local 
governments  have  been  weighing  advantages  and 
disadvantages  of  using  these  control  measures  in 
California,  Texas,  Florida,  and  Georgia  for  many 
years.  As  population  and  groundwater  use  contin- 
ues to  increase,  so  will  salt  water  intrusion  prob- 
lems. As  open  land  becomes  scarce,  injection  of 
wastewater  and  water  storage  will  become  more 
desirable.  The  injection  method  of  artificial  re- 
charge is  not  only  a  method  of  controlling  salt 
water  intrusion,  it  can  be  used  conjunctively  to 
increase  the  fresh  water  supply  and/or  eliminate 
wastewater.  An  analysis  was  made  of  areas  in  the 
U.S.  likely  to  experience  an  increase  or  continu- 
ation of  salt  water  intrusion  problems.  A  separate 
analysis  was  made  of  areas  having  suitable  charac- 
teristics for  artificial  recharge.  The  overlapping 
results  indicate  that  artificial  recharge  has  wide- 
spread applicability  to  solving  a  variety  of  ground- 
water problems,  particularly  for  increasing  munici- 
pal water  supplies  in  coastal  areas.  (See  also  W88- 
11182)  (Author's  abstract) 
W88-11202 


EFFECTS  OF  DEPLETION  OF  THE  OGAL- 
LALA  AQUIFER  AND  ACCOMPANYING 
IMPACT  ON  ECONOMIC  AND  AGRICULTUR- 
AL PRODUCTION  IN  THE  SOUTHERN  HIGH 
PLAINS  REGION  OF  THE  UNITED  STATES, 
Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-11211 
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PHOTOVOLTAIC  WATER  PUMPING  FOR 
BOLIVIA, 

Sandia  National  Labs.,  Albuquerque,  NM. 

H.  N.  Post,  and  P.  Garvison. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-008967. 

Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 

Sandia  Laboratory  Report  No.  SAND--87-1113C, 

(1986).  12  p,  6  fig,  1  tab,  2  ref. 

Descriptors:  'Pumps,  'Photovoltaic  pumps, 
•Water  pumps,  'Bolivia,  Hydraulic  machinery, 
Developing  countries,  Design  standards,  Installa- 
tion, Pilot  plants.  Pumps,  Economic  aspects,  Pota- 
ble water,  Education. 

The  design,  installation  and  performance  of  photo- 
voltaically-powered  water  pumping  systems  that 
provide  potable  water  to  residents  of  three  villages 
in  the  Altiplano  region  of  Bolivia  are  described. 
The  installation  of  these  systems  during  August 
1986  was  the  culmination  of  a  cooperative  effort 
between  the  World  Bank,  U.S.  Department  of 
Energy  and  the  Bolivian  government.  This  project 
was  configured  to  demonstrate,  through  pilot  sys- 
tems, the  many  potential  benefits  of  using  photo- 
voltaic water  pumping  in  developing  countries. 
Several  important  objectives  of  the  project  were 
achieved.  First,  three  high  quality  PV  water  pump- 
ing systems,  each  with  high  visibility  from  The 
World  Bank  and  the  Bolivian  government,  were 
installed  and  are  operating  properly.  Second,  ex- 
tensive education  and  training  sessions  on  PV 
water  pumping  were  provided  to  personnel  from 
several  Bolivian  government  agencies.  This  educa- 
tional activity  is  critical  to  making  potential  users 
aware  of  the  benefits  of  PV.  Last,  the  project  has 
provided  a  stimulation  to  PV  procurement  in  Bo- 
livia and  the  direct  involvement  of  U.S.  industry  in 
the  Bolivian  market.  (Lantz-PTT) 
W88-11274 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


ONCHOCERCIASIS  CONTROL  PROGRAMME 
IN  WEST  AFRICA:  TEN  YEARS  MONITORING 
OF  FISH  POPULATIONS, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

C.  Leveque,  C.  P.  Fairhurst,  K.  Abban,  D.  Paugy, 

and  M.  S.  Curtis. 

Chemosphere  CMSHAF,  Vol.  17,  No.  2,  p  421- 

440,  1988.  10  fig,  53  ref. 

Descriptors:  'Onchocerciasis,  'Public  health, 
'Population  exposure,  'Insecticides,  'Pesticides, 
'Fish  populations,  'Water  pollution  effects,  Water 
pollution  control,  Diseases,  Human  diseases,  West 
Africa. 

Commencing  in  1975,  under  the  auspices  of  the 
World  Health  Organization  (WHO),  weekly  appli- 
cations of  insecticides  have  been  employed  to  con- 
trol the  blackfly  that  transmits  human  river  blind- 
ness in  West  Africa.  The  results  provided  in  this 
paper  do  not  show,  as  a  whole,  any  clear  impact  of 
OCP-applied  pesticides  on  fish  populations.  The 
total  catch,  the  number  of  species  caught  in  each 
sample  and  coefficient  of  condition  appeared  to 
fluctuate  around  a  mean  value,  and  no  long-term 
drop  was  observed  over  the  period  investigated. 
The  seasonal  pattern  is  generally  clear.  In  some 
cases,  longer  term  decline  does  occur,  generally 
being  followed  by  a  rise  correlating  with  changing 
hydrological  conditions.  (Author's  abstract) 
W88-10141 


DEPENDENCE  OF  THE  CHEMICAL  COMPO- 
SITION OF  THE  WATER  IN  THE  RIVER 
RUDAWA  (SOUTHERN  POLAND)  ON  ITS 
FLOW, 

Polish    Academy   of  Sciences,    Krakow.    Inst,   of 

Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10171 


EFFECT  OF  DEFORESTATION  ON  THE 
WATER  CYCLE  IN  THE  AMAZON  BASIN:  AN 
ATTEMPT  REFORMULATE  THE  PROBLEM, 

Weizmann  Inst,  of  Science,  Rehovoth  (Israel). 
J.  R.  Gat,  E.  Matsui,  and  E.  Salati. 
Acta  Amazonica  AMAZA,  Vol.   15,  No.   3-4,  p 
307-310,  September-December  1985.  6  ref. 

Descriptors:  'Rainfall,  'Meteorology,  'Evapora- 
tion, 'Clouds,  'Cloud  cover,  'Atmospheric  water, 
'Amazon  Basin,  Forests,  Research  priorities,  At- 
mospheric stability,  Deforestation. 

If  widespread  deforestation  in  the  Amazon  results 
in  reduced  evaporative  water  flux,  then  either  a 
decrease  in  evaporation  is  compensated  locally  by 
reduced  rainfall,  or  else  the  changed  moisture  bal- 
ance expresses  itself  downwind  in  the  as  yet  undis- 
turbed forest.  It  is  suggested  that  the  appearance  of 
clouds  and  the  occurrence  of  rainout  is  governed 
primarily  by  the  interplay  of  local  meteorologic 
and  physical  geography  parameters  with  the  at- 
mospheric stability  structures  except  for  a  few 
well-defined  periods  when  rain  is  dominated  by 
large  scale  atmospheric  instability.  This  means  that 
the  study  of  these  phenomena  (local  heat  balances, 
studies  on  cloud  formation  mechanism,  vertical 
atmospheric  stability,  etc)  must  be  made  on  the 
scale  of  the  cloud  size,  a  few  tens  of  kilometers  at 
most.  (Author's  abstract) 
W88-10191 


INFLUENCE  OF  MICROHABITAT  ON  AVAIL- 
ABILITY OF  DRIFTING  INVERTEBRATE 
PREY  TO  A  NET-SPINNING  CADDISFLY, 

Georgia  Univ.,  Athens.  Dept.  of  Entomology. 
F.  L.  Smith-Cuffney,  and  J.  B.  Wallace. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  1,  p 
91-98,  February   1987.  3  fig,  4  tab,  34  ref.  NSF 
Grant  BSR  8012093. 

Descriptors:  'Aquatic  habitats,  'Streams,  *Mi- 
croenvironment,  'Caddisflies,  'Invertebrates, 
'Streamflow,  'Clear-cutting,  River  basins,  Sedi- 
ment load,  Population  density,  Foods,  Nets, 
Aquatic  insects,  Riffles,  Stream  drift,  Secondary 
productivity. 

Invertebrate  drift  was  sampled  at  both  a  rockface 
and  a  deep  pebble  riffle  site  in  streams  draining 
both  a  clearcut  and  a  forested  catchment.  A  sam- 
pler was  designed  to  separate  the  bottom  2  cm  of 
flow,  encompassing  the  effective  range  of  caddisfly 
(Hydropsychidae:  Trichoptera)  catchnets,  from 
upper  flow.  No  significant  difference  in  drift  densi- 
ty (numbers  per  cubic  meter)  was  seen  between 
sites  within  each  stream.  However,  numbers  per 
square  centimeter  intake  area  per  day  at  the  rock- 
face  sites  were  four  times  higher  in  the  clearcut 
and  ten  times  higher  in  the  forested  stream  than  at 
the  pebble-riffle  site.  Rockface  habitat  which  had 
highest  drift  availability  was  also  the  site  of  maxi- 
mum secondary  production  of  the  predaceous  col- 
lector-filterer  Parapsyche  cardis  in  both  streams 
studied.  Increased  sediment  load  in  the  clearcut 
stream  may  influence  the  efficiency  of  utilization  of 
invertebrate  drift  by  collector-filterers.  (Author's 
abstract) 
W88-10213 


FOREST  WATER  USAGE  AND  INTERAC- 
TIONS WITH  NUTRITION  OF  PINUS  RA- 
DIATA, 

Forestry  Commission  of  New  South  Wales,  Bee- 
croft  (Australia). 
For  primary  bibliographic  entry  see  Field  21. 

W88-10282 


EUTROPHICATION  OF  LAKE  LESTIJARVI 
AS  A  CONSEQUENCE  OF  FOREST  BOG 
DITCHING, 

Jyvaeskylae  Univ.  (Finland).  Inst,  for  Environment 

Research. 

K.  Granberg. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  57-61, 

1987.  3  fig,  18  ref. 

Descriptors:  'Finland,  'Lake  Lestijarvi,  'Lakes, 
•Eutrophication,  'Land  reclamation,  'Forest  man- 
agement. Dam  failure,  Phytoplankton,  Peat,  Nutri- 


ents, Fuel,  Oligotrophic  lakes,  Bogs,  Forest  bog 
ditching,  Runoff,  Rainfall. 

Lake  Lestijarvi  (area  64  sq  km,  volume  170  million 
cu  m,  outflow  3  cu  m/s)  was  oligotrophic  for  a 
long  time.  In  the  summer  of  1981,  a  massive  phyto- 
plankton bloom  occurred  in  the  lake.  It  has  been 
claimed  that  this  was  due  to  the  effluents  from  a 
bog  being  prepared  for  the  digging  of  fuel  peat 
after  the  breaking  of  the  dam  of  the  effluent  pond 
in  May  of  1981.  The  comparison  of  the  phosphorus 
balance  results  with  the  loading  capacity  of  the 
lake  showed  that  the  lake  can  become  eutrophic. 
Also,  the  results  from  an  1 8  cm  long  sediment  core 
showed  that  a  slow  eutrophication  process  had 
started  earlier,  and  that  the  most  probable  cause 
was  the  ditching  of  forests  and  bogs  in  the  drainage 
area  of  the  lake.  The  ditching  began  at  the  end  of 
the  1950s.  The  lake  was  still  oligotrophic  in  1963, 
and  the  first  signs  of  eutrophication  appeared  at  the 
end  of  the  1960s.  The  phytoplankton  bloom  in 
1981  was  a  consequence  of  the  interaction  on  both 
the  increased  nutrient  runoff  of  the  heavy  rainfall 
and  the  breaking  of  the  effluent  pond  dam  in  the 
bog.  (Author's  abstract) 
W88- 10292 


WINTER  AND  SUMMER  LOW  FLOWS  IN  FIN- 
LAND, 

National  Board  of  Waters,  Helsinki  (Finland).  Hy- 
drological Office. 
For  primary  bibliographic  entry  see  Field  2E. 

W88-10303 


BIOLOGICAL  EFFECTS  OF  DREDGING  IN  AN 
OFFSHORE  BORROW  AREA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
R.  O.  Johnson,  and  W.  G.  Nelson. 
Florida  Scientist  FLSCA,  Vol.  48,  No.  3,  p  166- 
188,  Summer  1985.  7  fig,  6  tab,  11  ref.  Army  Corps 
of  Engineers,  Jacksonville  Dist.  Contract 
DACW17-80-C-0058. 

Descriptors:  'Dredging,  'Borrow  pits,  'Benthic 
fauna,  'Coastal  waters,  'Population  density, 
Trenches,  Marine  sediments,  Species  diversity, 
Species  composition,  Ecosystems,  Beach  erosion, 
Florida. 

Changes  in  benthic  fauna  were  monitored  follow- 
ing excavation  of  an  offshore  borrow  area  in  the 
vicinity  of  Fort  Pierce  Inlet,  Florida.  Sampling 
stations  were  established  along  2  transects  located 
in  the  borrow  area,  1  control  transect  north  of  the 
borrow  area,  and  1  control  transect  south  of  the 
borrow  area.  Results  suggest  that  relatively  larger 
reductions  in  abundance,  but  not  number  of  spe- 
cies, of  the  benthic  fauna  occurred  in  the  borrow 
area  following  dredging  as  compared  with  the 
controls.  Therefore  the  decrease  observed  appears 
greater  than  can  be  accounted  for  on  the  basis  of 
seasonal  changes  alone.  Both  parameters  returned 
to  pre-dredging  levels  in  from  9-12  months.  Spe- 
cies composition,  however,  was  altered  in  the 
borrow  area  and  had  not  returned  to  the  pre- 
dredging  composition  after  12  months.  It  is  proba- 
ble that  this  species  shift  is  not  detrimental  in  that  it 
resembles  the  species  composition  at  other  undis- 
turbed locations  in  this  region.  (Author's  abstract) 
W88-10444 


CARBON  DIOXIDE  DYNAMICS  IN  MIRES 
RECLAIMED  FOR  FORESTRY  IN  EASTERN 
FINLAND, 

Joensuu  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10509 


FACTORS  AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN      LAKELAND,     POLAND):     III. 

IMPACT  OF  MAN  ON  THE  MATTER  INPUT 

AND  SEDIMENTATION  IN  THE  PAST, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10592 
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POLLUTION  OF  SURFACE  WATERS  IN  AN 
AGRICULTURAL  WATERSHED  ON  THE  EX- 
AMPLE OF  THE  SUCHA  RIVER. 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10609 


STUDY  OF  SOME  PHYSIOCHEMICAL  PROP- 
ERTIES OF  NILWALA  RIVER  WATERS  IN 
SOUTHERN  SRI  LANKA  WITH  SPECIAL  REF- 
ERENCE TO  EFFLUENTS  RESULTING  FROM 
ANTHROPOGENIC  ACTIVITIES, 
Ruhuna  Univ.,  Matara  (Sri  Lanka).  Dept.  of 
Botany. 

M.  P.  de  Silva,  R.  Karunatileka,  and  W.  Thiemann. 
Journal  of  Environmental  Science  and  Health 
JESEDU,  Vol.  23,  No.  4,  p  381-398,  May  1988.  14 
fig,  4  tab,  4  ref. 

Descriptors:  *Sri  Lanka,  'Water  quality,  'Rivers, 
Industrial  wastes,  'Farm  wastes,  'Water  pollution 
effects,  'Physiocochemical  properties,  'Sri  Lanka, 
Hydrogen  ion  concentration,  Water  properties, 
Chemical  properties,  Chloride,  Ammonia,  Nitrite, 
Dissolved  oxygen,  Seasonal  variations,  Catch- 
ments, Monitoring,  Wastewater  treatment,  Tropi- 
cal regions,  Agriculture. 

The  water  quality  of  Nilwala  Ganga  river  in 
Southern  Sri  Lanka  is  described  in  terms  of  vari- 
ations of  the  following  parameters  with  seasons 
and  length  of  river:  acidity,  chloride,  ammonia, 
nitrite,  biological  oxygen  demand,  dissolved 
oxygen,  and  conductivity.  The  influence  of  rainy 
season  and  agricultural  activity  in  the  catchment 
area  of  Nilwala  is  clearly  demonstrated.  The  need 
for  systematic  monitoring  and  wastewater  treat- 
ment of  waters  of  tropical  rivers  is  evident,  in 
particular  where  impacts  from  industrial-agricul- 
tural projects  are  to  be  expected.  (Author's  ab- 
stract) 
W88-10641 


EFFECT  OF  WHOLE-TREE  HARVEST  ON 
EPILITHIC  BACTERIAL  POPULATIONS  IN 
HEADWATER  STREAMS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Zo- 
ology. 

S.  K.  Haack,  T.  Burton,  and  K.  Ulrich. 
Microbial  Ecology  MCBEBU,  Vol.  16,  No.  3,  p 
165-181,  1988.  6  fig,  4  tab,  45  ref.  NSF  Grant  BSR 
831-5001. 

Descriptors:  'Acid  rain  effects,  'Clear-cutting, 
'Forest  management,  'Stream  biota,  'Bacteria, 
Trees,  Seasonal  variation,  Biomass,  Hydrogen  ion 
concentration,  Fluorescence,  Microscopy,  Elec- 
tron microscopy,  Nitrates,  Artificial  watercourses, 
Forest  wastersheds,  Logging. 

Bacteria  attached  to  rock  and  glass  surfaces  were 
studied  in  streams  draining  a  whole-tree  harvested 
watershed  and  a  nonharvested  watershed  in  the 
Hubbard  Brook  Experimental  Forest,  New  Hamp- 
shire. Seasonal  trends  in  numbers  of  cells/sq  cm, 
mean  cell  volume,  cell  size-frequency  distribution 
and  bacterial  biomass  were  determined  using  4'6- 
diamidino-2-phenylindole  epifluorescent  microsco- 
py and  scanning  electron  microscopy.  The  re- 
sponse of  these  parameters  to  decreased  pH  and 
increased  nitrate  concentration  in  the  whole-tree 
harvested  stream  was  assessed  via  controlled  ma- 
nipulation of  stream  water  chemistry  in  artificial 
channels  placed  in  the  nonharvested  watershed. 
Bacterial  distribution  varied  significantly  between 
the  two  streams  and  seasonally  within  each  stream 
in  apparent  response  to  differential  availability  of 
dissolved  organic  carbon  from  algae  and  autumn- 
shed  leaves.  Decreased  pH  similar  to  that  in  the 
whole-tree  harvested  stream  had  a  significant 
effect  on  cell  numbers,  mean  cell  volume  and 
biomass  in  the  nonharvested  watershed.  Decreased 
pH  accounted  for  some  aspects  of  the  altered  bac- 
terial distributions  observed  in  the  whole-tree  har- 
vested stream.  Nitrate  at  concentrations  similar  to 
those  in  the  whole-tree  harvested  stream  had  no 
effect  on  bacterial  distribution  in  the  nonharvested 
watershed  which  suggests  that  headwater  stream 
epilithic  bacteria  were  carbon  limited.  (Author's 
abstract) 


W88-10771 


EFFECT  OF  MASS  CHEMOTHERAPY  AND 
PIPED  WATER  ON  NUMBERS  OF  SCHISTO- 
SOMA HAEMATOBIUM  AND  PREVALENCE 
IN  BULINUS  GLOBOSUS  IN  KWALE,  KENYA, 

Kagoshima  Univ.  (Japan).  Dept.  of  Medical  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  6B. 
W88- 10840 


EPILITHIC  ALGAL  NITROGEN  FIXATION, 
STANDING  CROPS  AND  PRODUCTIVITY  IN 
FIVE  RIVERS  FLOWING  THROUGH  THE 
OILSANDS  REGION  OF  ALBERTA/CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10889 


URBAN    STORMWATER    FLOW    RATE    AND 

QUALITY      PREDICTION:      THE      FLUPOL 

MODEL  (PREVISION   DES  DEBITS   ET  DES 

FLUX   POLLUTANTS   TRANSITES   PAR   LES 

RESEAUX  D'EGOUTS  PAR  TEMPS  DE  PLUIE: 

LE  MODELE  FLUPOL), 

Compagnie      Generale      d'Automatisme,      Paris 

(France). 

G.  Bujon. 

La  Houille  Blanche,  No.  1,  p  11-23,  1988.  3  fig,  10 

ref.  English  summary. 

Descriptors:  'Model  studies,  'Storm  runoff, 
'Urban  runoff,  'Storm  sewers,  'Water  pollution 
sources,  FLUPOL  model,  Mathematical  models, 
Simulation  analysis,  Paris,  France,  Urban  hydrolo- 
gy, Storm  water. 

Urban  stormwater  runoff  has  gradually  become  an 
important  source  of  stream  pollution.  The  use  of 
stormwater  simulation  and  river  water  quality 
models  helps  to  appreciate  the  impact  of  urban 
stormwater  runoff  on  the  receiving  streams. 
FLUPOL  was  developed  to  simulate  the  quantity 
and  quality  response  of  urban  sewer  networks  with 
the  smallest  possible  number  of  data.  The  model 
presentation  is  followed  by  a  validation  from  meas- 
urements carried  out  in  a  large  size  storm  sewer  of 
a  large  urban  area  located  south  of  Paris.  (Author's 
abstract) 
W88-10904 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES. 

Lewis  Publishers,  Chelsea,  Michigan.  1987.  292  p. 
Edited  by  Terry  J.  Logan,  James.  M.  Davidson, 
James  L.  Baker  and  Michael  R.  Overcash. 

Descriptors:  'Groundwater  pollution,  'Cultiva- 
tion, 'Water  quality,  'Agricultural  hydrology, 
'Nitrates,  'Pesticides,  Groundwater  management, 
Organic  pesticides,  Organic  compounds,  Path  of 
pollutants,  Great  Lakes,  Soil  physical  properties, 
Soil  chemistry,  Soil  contamination. 

The  potential  contamination  of  groundwater,  and 
to  a  less  extent  surface  water,  by  nitrate  and  pesti- 
cides as  a  result  of  widespread  shifts  form  inversion 
tillage  to  conservation  tillage  is  discussed.  Concern 
for  groundwater  contamination  by  agricultural  and 
industrial  chemicals  commands  national  attention 
today.  Nitrate  and  pesticides  receive  considerable 
attention  because  of  the  large  quantities  used  by 
farmers  and  because  of  the  high  mobilities  of  ni- 
trate and  some  of  the  pesticides  in  soil.  The  ques- 
tion posed  is  not  whether  these  compounds  mi- 
grate to  groundwater  as  a  result  of  agricultural 
practices,  or  the  extent  of  groundwater  contamina- 
tion. Rather,  the  authors  were  asked  to  consider 
whether  extensive  shifts  from  inversion  tillage  to 
conservation  tillage  would  increase  the  potential 
for  groundwater  contamination  by  nitrate  and  pes- 
ticides. The  first  three  chapters  provide  back- 
ground on  the  extent  of  conservation  tillage  prac- 
tices currently  used  in  the  U.S.,  and  pesticide  and 
nitrogen  fertilizer  use  with  conservation  tillage. 
These  are  followed  by  a  review  chapter  on  non- 
point-source  pollution  in  the  Great  Lakes,  with 
particular  emphasis  on  nitrogen  and  pesticides.  A 


series  of  chapters  are  then  presented  on  effects  of 
conservation  tillage  on  physical,  chemical,  and  bio- 
logical processes  in  soil  and  on  surface  and  ground- 
water hydrology.  The  next  lead  and  discussion 
chapters  concern  nitrogen  and  pesticide  fate  and 
transformation  in  soil,  and  the  final  chapter  is  on 
interactions  of  conservation  tillage  and  agricultural 
waste  management.  (See  W88- 11068  thru  W88- 
1 1083)  (Friedmann-PTT) 
W88-11067 


HYDROLOGIC  SOIL  PARAMETERS  AFFECT- 
ED BY  TILLAGE, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
C.  A.  Onstad,  and  W.  B.  Voorhees. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  95-112,  6  fig,  3 
tab,  40  ref. 

Descriptors:  'Tillage,  'Soil  conservation,  'Erosion 
control,  'Agricultural  hydrology,  'Soil  water, 
'Soil  physical  properties,  'Rainfall,  Soil  manage- 
ment, Soil  engineering,  Soil  environment,  Degra- 
dation, Sediment  erosion,  Rainfall-runoff  relation- 
ships. 

Conservation  tillage-induced  changes  in  soil  physi- 
cal conditions  affecting  hydrologic  response  were 
examined.  Conservation  tillage  leaves  considerable 
residue  on  the  soil  surface,  leaves  the  soil  surface 
rough  or  ridged,  and  mixes  the  residue  and  soil  to 
varying  degrees  within  the  management  zone. 
After  tillage,  the  presence  of  residue  together  with 
soil  physical  parameters  and  weather  influence  the 
degradation  rate  of  the  conditions  established. 
Often,  studies  are  conducted  relating  runoff  rates 
and  quantities  of  rainfall,  both  expressed  precisely, 
without  regard  for  quantitative  expression  of  the 
soil  characteristics.  In  order  for  trends  to  be  ex- 
trapolated, it  is  not  sufficient  to  use  qualitative 
terms  such  as  'moldboard  plowing'  or  'no  till'  to 
express  soil  conditions  during  the  event.  Instead, 
the  soil  needs  to  be  quantified  in  terms  of  stability, 
total  pore  space,  and  pore  size  distribution.  Tilled 
soil  physical  properties  are  dynamic.  They  are 
affected  by  type  of  tillage,  tillage  sequence,  wheel 
traffic,  and  natural  degradation  factors.  Most  im- 
portant, natural  factors  include  rainfall  kinetic 
energy,  soil  wetting  and  drying  cycles,  and  soil 
freezing  and  thawing  cycles.  The  major  affected 
soil  physical  properties,  including  effects  of  residue 
management,  soil  surface  characteristics,  and  the 
soil  management  zone  as  influenced  by  tillage  and 
natural  degradation  are  described.  These  are  relat- 
ed to  tillage  characteristics  and  natural  degrada- 
tion. (See  also  W88-1 1067)  (Friedmann-PTT) 
W88-11072 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 

Iowa  State  Univ.,  Ames. 
J.  L.  Baker. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  113-124,  5  tab, 
33  ref. 

Descriptors:  'Path  of  pollutants,  'Agricultural 
runoff,  'Agricultural  hydrology,  'Nitrates,  'Pesti- 
cides, 'Water  quality,  Infiltration,  Runoff, 
Aquifers,  Aquifer  recharge,  Adsorption,  Leaching, 
Soil  profiles,  Surface  runoff,  Surface  water, 
Groundwater  pollution. 

Some  aspects  of  hydrology  are  reviewed  that 
should  be  clearly  understood  by  anyone  wishing  to 
make  judgments  on  the  effects  of  conservation 
tillage  on  water  quality.  Timing  and  route  of  infil- 
tration, as  well  as  volume  of  infiltrating  water  are 
very  important  relative  to  chemical  losses  in  sur- 
face runoff  and  subsurface  drainage,  which  may 
recharge  aquifers  or  be  intercepted  by  shallow 
drain  tubes.  The  volume  of  drainage  water  is  im- 
portant in  determining  losses,  but  for  surface-ap- 
plied chemicals  that  are  not  strongly  adsorbed, 
initial  infiltration  before  runoff  begins  can  be  an 
important  factor  in  decreasing  concentrations  and 
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losses  in  surface  runoff.  The  route  that  leaching 
water  takes  through  the  soil  profile  (e.g.,  through 
macropores)  relative  to  the  location  of  a  chemical 
of  concern  can  strongly  influence  leaching  losses. 
It  is  not  yet  conclusive  whether  conservation  till- 
age decreases  surface  runoff  and/or  increases  sub- 
surface drainage  because  of  the  large  number  of 
factors  affecting  infiltration.  (See  also  W88-11067) 
(Friedmann-PTT) 
W88-11073 


SOIL  CHEMICAL  AND  BIOLOGICAL  PROP- 
ERTIES AS  AFFECTED  BY  CONSERVATION 
TILLAGE:  ENVIRONMENTAL  IMPLICA- 
TIONS, 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 
Inst. 

W.  A.  Dick,  and  T.  C.  Daniel. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  125-147,  4  fig,  7 
tab,  64  ref. 

Descriptors:  "Tillage,  "Agricultural  runoff, 
"Water  pollution  sources,  "Erosion  control,  "Agri- 
cultural hydrology,  "Soil  properties,  Soil-water- 
plant  relationships,  Root  zone,  Vadose  zone,  Soil 
environment,  Soil  organic  matter,  Nutrients,  Fer- 
tilizers, Phosphorus. 

Changes  in  distribution  of  plant  nutrients  in  soil 
profiles  brought  about  by  the  application  of  con- 
servation tillage  practices  are  described,  with  a 
brief  overview  of  the  effect  of  conservation  tillage 
on  biological  properties  (e.g.  earthworm  activity, 
plant  diseases,  and  insects).  The  changes  described 
provide  a  context  in  which  water  quality,  as  affect- 
ed by  tillage,  is  discussed.  When  compared  to 
conventional  tillage,  the  surface  soil  layer  of  con- 
servation tillage  fields,  especially  no-tillage,  be- 
comes enriched  in  hydrogen  ions,  plant  nutrients, 
and  biological  activity.  In  the  lower  portion  of  the 
rooting  zone,  from  approximately  5  to  10  cm 
depth,  the  opposite  trend  often  occurs  and  the  no- 
tillage  soil  has  lower  concentrations  of  the  chemi- 
cal and  biological  parameters.  Tillage  operations, 
in  which  the  soil  is  inverted  and  mixed,  tends  to 
counteract  changes  in  chemical  and  biological  pa- 
rameters. However,  with  conservation  tillage  and 
most  notably  no-tillage,  the  growing  of  annual 
crops  and  additions  of  fertilizer  produce  changes  in 
the  soil  profile  that  are  noticeable  in  only  a  few 
years.  In  some  soil  types,  conservation  tillage  re- 
quires increased  fertilzer  use,  which  may  lead  to 
increased  fertilizer  concentrations  in  the  surface 
runoff.  (See  also  W88- 11067)  (Friedmann-PTT) 
W88-11074 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SOIL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 

Kentucky  Univ.,  Lexington. 
M.  S.  Smith,  and  R.  L.  Blevins. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  149-166,  6  fig,  5 
tab,  31  ref. 

Descriptors:  "Tillage,  "Erosion  control,  "Water 
pollution  sources,  "Soil  properties,  Soil-water- 
plant  relationships.  Soil  profiles,  Stratification, 
Root  zone,  Vadose  zone,  Soil  environment,  Soil 
types.  Climate,  Mulches,  Air-earth  interface,  Soil 
temperature.  Microbiological  studies,  Nutrients, 
Pesticides,  Soil  organic  matter. 

Data  are  presented  illustrating  that  the  effects  of 
conservation  tillage  vary  with:  time  of  year,  time 
(years)  since  initiation  of  the  tillage  system,  cli- 
mate, soil  type  and  previous  management.  The 
most  widely  applicable  generalization  is  that  con- 
servation tillage  results  in  a  stratification  of  the 
soil,  with  a  relative  accumulation  of  nutrients,  acid- 
ity, organic  matter  and  microbes  near  the  surface. 
The  magnitude  of  this  effect,  and  the  nature  of 
other  biological  and  chemical  effects,  will  vary.  It 
is  not  expected  that  reduced  evaporation  by  sur- 
face residues  will  have  the  same  effect  on  microbi- 
al activity  in  a  poorly-drained  clay  and  in  a  well- 
drained  sand.  Reduced  temperatures  under  a  no-till 


mulch  can  decrease  microbial  respiration  in  Minne- 
sota but  increase  it  in  Nigeria.  Because  tillage  per 
se  is  not  a  primary,  direct  determinant  of  biological 
activity,  it  seems  that  predicting  tillage  system 
effects  on  biological  activity  must  be  an  indirect, 
two-step  process.  First,  it  must  be  understood  how 
tillage  systems  influence  the  chemical  and  physical 
environment  of  soil  organisms,  particularly  tem- 
perature, moisture  and  substrate  availability. 
Second,  it  must  be  understood,  in  a  quantitative 
and  dynamic  way,  how  microbes  and  the  reactions 
they  catalyze  are  affected  by  these  environmental 
changes.  (See  also  W88- 11067)  (Friedmann-PTT) 
W88-11075 


EFFECTS  OF  CONSERVATION  TILLAGE 
PRACTICES  ON  PESTICIDE  VOLATILIZA- 
TION AND  DEGRADATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
D.  E.  Glotfelty. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  169-177,  9  ref. 

Descriptors:  "Tillage,  "Erosion  control,  "Path  of 
pollutants,  "Pesticides,  "Soil  physical  properties, 
Microclimate,  Soil  temperature,  Soil  water,  Soil 
organic  matter,  Air-earth  interface,  Volatility, 
Chemical  properties,  Soil  chemistry. 

The  effects  on  pesticide  dissipation  of  conventional 
seed  bed  preparation  through  plowing  and  discing, 
and  no-till,  in  which  the  seed  is  introduced  into 
unplowed  soil  in  narrow  openings  sufficiently  deep 
to  cover  the  seed  and  provide  soil  contact  are 
compared.  Compared  to  conventional  till,  no-till 
changes  soil  properties  and  soil  surface  microcli- 
mate in  ways  that  may  profoundly  affect  pesticide 
dissipation  by  volatilization,  degradation,  and  plant 
uptake  because  these  dissipation  processes  are  in- 
fluenced by  soil  temperature,  soil-water  content, 
soil  organic  matter,  soil  water  and  air  movement, 
and  soil  chemical  properties  such  as  pH.  One  of  the 
most  significant  changes  that  may  accompany  con- 
version to  conservation  tillage  is  in  how  the  pesti- 
cide is  managed.  If  a  pesticide  that  is  normally 
incorporated  into  the  soil  in  a  conventional  tillage 
system  is  instead  applied  to  the  surface  without 
incorporation  in  a  no-till  system,  it  is  likely  that  a 
significant  change  in  the  rate  and  mechanisms  of 
dissipation  will  occur.  A  second  significant  differ- 
ence between  conventional  and  no-till  systems  is 
the  presence  of  the  surface  mulch  that  intercepts 
the  pesticide  spray  and  alters  the  microclimate  at 
the  soil  surface.  Other  important  differences  in- 
clude soil  temperature,  altered  moisture  content 
and  distribution  within  the  soil,  and  altered  organic 
matter  content  and  distribution  within  the  soil. 
(See  also  W88-1 1067)  (Friedmann-PTT) 
W88-11076 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  DISSIPATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
C.  S.  Helling. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  179-187,  2  fig,  2 
tab,  21  ref. 

Descriptors:  "Tillage,  "Erosion  control,  "Fate  of 
pollutants,  "Soil  chemistry,  "Soil  physical  proper- 
ties, "Pesticides,  Soil  temperature,  Soil  moisture 
retention,  Soil  water,  Degradation,  Hydrogen  ion 
concentration. 

Research  examples  of  how  tillage  has  affected  soil 
properties  and  pesticide  persistence  are  presented. 
The  research  shows  that  pesticide  dissipation 
changes  that  are  caused  by  conservation  tillage 
practices  are  of  uncertain  magnitude.  Among  rea- 
sons for  this  uncertainty  are  the  wide  range  of 
tillage  practices  which,  in  turn,  lead  to  differing 
impacts  on  soil  physical  and  chemical  properties. 
The  extreme  situation,  no-till  farming,  can  lead  to 
higher  organic  matter  content,  cooler  soil  tempera- 
ture, higher  moisture  content,  lower  pH,  and  great- 
er microbial  activity;  these  effects  are  most  pro- 
nounced nearest  the  surface.  Pesticide  degradation 
is  probably  somewhat  faster  in  no-till  than  in  con- 
ventional tillage.  (See  also  W88-11067)  (Fried- 
mann-PTT) 


W88-11077 


PROCESSES  INFLUENCING  PESTICIDE  LOSS 
WITH  WATER  UNDER  CONSERVATION 
TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 
R.  J.  Wagenet. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  189-204,  2  fig,  1 
tab,  34  ref. 

Descriptors:  "Agricultural  runoff,  "Erosion  con- 
trol, "Tillage,  "Pesticides,  "Surface  runoff,  "Path 
of  pollutants,  "Leaching,  Model  studies,  Soil  or- 
ganic matter,  Fate  of  pollutants. 

The  basic  physical,  chemical,  and  biological  proc- 
esses that  must  be  involved  in  pesticide  fate  under 
conservation  tillage  are  well-documented  and  can 
provide  a  framework  within  which  both  knowns 
and  unknowns  regarding  such  fate  can  be  orga- 
nized. The  literature  concerning  pesticide  usage 
under  conservation  tillage,  processes  affecting  pes- 
ticide fate  under  conservation  tillage,  and  pesticide 
losses  via  surface  runoff  and  leaching  are  re- 
viewed. A  number  of  models  are  considered  in- 
cluding those  of  processes  affecting  surface  runoff 
and  leaching  and  resultant  pesticide  loading  of 
surface  waters.  The  influence  of  organic  debris  at 
the  soil  surface  upon  pesticide  partitioning  between 
aqueous  and  sorbed  phases  warrants  further  study; 
improved  models  useful  in  predicting  pesticide  loss 
by  surface  runoff  and  leaching  are  needed.  (See 
also  W88-1 1067)  (Friedmann-PTT) 
W88-11078 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  LOSS  WITH  WATER, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  D.  Wauchope. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  205-215,  1  fig, 
42  ref. 

Descriptors:  "Agricultural  runoff,  "Tillage,  "Ero- 
sion control,  "Path  of  pollutants,  "Pesticides, 
"Groundwater  pollution,  Surface  water,  Herbi- 
cides, Surface  runoff,  Bed  load,  Sediment  trans- 
port. 

The  question  of  whether  the  adoption  of  conserva- 
tion tillage  practices  lead  to  increase  nonpoint 
inputs  of  pesticides,  especially  herbicides,  to  sur- 
face and  groundwater  is  addressed.  Adoption  of 
conservation  tillage  seems  to  increase  use  of  herbi- 
cides, though  no  such  generalization  can  be  made 
for  other  pesticides.  Pesticide  runoff  losses  are 
proportional  to  use;  sediment  and  water,  and  their 
associated  pesticides,  can  be  treated  independently. 
Many  tillage  operations  and  pesticide  applications 
occur  at  the  same  time,  at  or  near  planting.  Tillage 
effects  on  runoff  volume  and  sediment  load  thus 
will  occur  during  that  period  when  applications 
are  fresh  and  have  the  highest  potential  for  leach- 
ing or  runoff.  (See  also  W88-11067)  (Friedmann- 
PTT) 
W88-11079 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
FATE  AND  TRANSPORT  OF  NITROGEN, 

North  Carolina  State  Univ.,  Raleigh. 
J.  W.  Gilliam,  and  G.  D.  Hoyt. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  217-240,  5  tab, 
69  ref. 

Descriptors:  "Agricultural  runoff,  "Leaching, 
"Erosion  control,  "Nitrogen,  "Path  of  pollutants, 
Fate  of  pollutants.  Volatility,  Denitrification,  Sedi- 
ments, Fertilizers,  Soil  water,  Soil  moisture  reten- 
tion. 

Information  about  the  fate  of  nitrogen  (N)  in  some 
processes  was  used  to  estimate  the  quantities  of  N 
that  may  be  involved  in  those  processes  that  have 
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been  less  studied.  The  fate  of  N  in  conservation 
tillage  or  no-till  is  compared  to  that  in  convention- 
al tillage.  Volatilization  of  N  as  ammonia  is  a  much 
larger  problem  with  surface-applied  urea-based  fer- 
tilizers in  no-till  than  in  conservation  tillage.  Deni- 
trification  losses  also  tend  to  be  greater  under  no- 
till  as  compared  to  conventional  tillage,  largely 
because  of  the  increased  moisture  in  the  no-till 
fields.  There  has  been  a  large  amount  of  work 
quantifying  the  amount  of  N  that  is  either  mineral- 
ized or  immobilized  under  conservation  tillage 
management.  It  is  clear  that  conversion  from  con- 
ventional tillage  to  any  from  o  conservation  tillage 
will  usually  result  in  an  increase  in  organic  N 
present  in  the  soil.  No-till  results  in  less  total 
nitrogen  loss  by  surface  runoff  compared  to  con- 
ventional tillage  as  a  result  of  a  decrease  in  sedi- 
ment-associated organic  nitrogen.  Studies  of  nitro- 
gen leaching  indicate  that  conservation  tillage  may 
increase  or  decrease  leaching  in  the  short  term 
depending  on  soil  and  other  factors.  Under  some 
conditions,  the  introduction  of  conservation  tillage 
may  have  increased  the  environmental  problems 
caused  by  nitrogen  leaching.  (See  also  W88- 11067) 
(Friedmann-PTT) 
W88-11080 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PROCESSES  AFFECTING  NITROGEN  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Lincoln,  NE. 
J.  S.  Schepers. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  241-250,  2  fig,  1 
tab,  18  ref. 

Descriptors:  "Tillage,  *Erosion  control,  'Agricul- 
tural  chemical,  *Water  polluton  sources,  'Nitrates, 
•Groundwater  pollution,  Soil  physical  properties, 
Soil  chemistry,  Biological  properties,  Percolation, 
Soil  water,  Vadose  water,  Root  zone,  Microcli- 
mate, Groundwater  quality,  Leaching. 

Interactions  between  the  chemical,  biological  and 
physical  processes  involved  in  tillage  systems  were 
examined  in  an  attempt  to  evaluate  systematically 
the  potential  effect  on  groundwater  quality.  The 
physical  process  of  nitrate  leaching  requires  suffi- 
cient soil  water  for  percolation  and  availability  of 
nitrate  ions  in  close  proximity  to  the  moving  water. 
Soils  with  little  structure  transmit  percolating 
water  very  rapidly  and  readily  contribute  any 
available  nitrate  to  the  solution.  Finer  textured 
soils  tend  to  promote  better  structure,  especially  in 
the  root  zone  where  organic  matter  is  more  preva- 
lent, and  reduce  the  percolation  rate.  However, 
fine  textured  soils  do  not  always  have  low  infiltra- 
tion rates.  Soil-water  content  fluctuations  are  usu- 
ally greater  in  the  root  zone  than  in  the  vadose 
zone  because  of  plant  growth  and  evaporation. 
Therefore,  climatic  factors  and  processes  within 
the  root  zone  are  the  most  likely  to  influence 
groundwater  quality.  While  conservation  tillage 
may  alter  the  nitrogen  (N)  form  over  a  period  of 
months  to  a  few  years,  the  total  amount  of  root 
zone  N  may  not  vary  greatly  with  tillage  system. 
Evaluating  the  potential  for  nitrate  leaching  and 
subsequent  groundwater  pollution  under  no-tillage 
production  systems  is  difficult.  Expanded  knowl- 
edge dealing  with  macropore  water  flow  and  sub- 
sequent leaching  of  nitrate  and  pesticides  will  be 
required  before  the  impact  of  conservation  tillage 
systems  is  completely  evaluated.  (See  also  W88- 
11067)  (Friedmann-PTT) 
W88-11081 


MANURE  MANAGEMENT  WITH  CONSERVA- 
TION TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

M.  F.  Walter,  T.  L.  Richard,  P.  D.  Robillard,  and 
R.  Muck. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  253-270,  5  fig,  3 
tab,  14  ref. 

Descriptors:  *Water  pollution  sources,  'Agricul- 
tural  runoff,  'Tillage  'Erosion  control,  'Nitrogen, 
Manure,  Farm  wastes,  Fertilizers,  Crop  yields, 
Surface  runoff,  Nutrients,  Economic  aspects, 
Groundwater  pollution. 


The  role  of  manure  management  in  a  conservation 
tillage  program  is  discussed,  with  emphasis  on 
dairy  farms.  It  was  observed  that:  (1)  conservation 
tillage  and  manure  management  are  compatible;  (2) 
effects  of  manurial  nitrogen  on  crop  yields  are  the 
same  for  both  moldboard  and  chisel  plowing;  (3) 
losses  of  manurial  nutrients  in  surface  runoff  are 
greatly  reduced  by  a  little  incorporation;  (4)  man- 
urial residue  can  significantly  reduce  runoff  from 
cropland  where  residue  has  been  removed;  (5) 
management  costs  of  utilizing  manurial  nutrients  as 
perceived  by  the  farmer  can  be  extremely  high; 
and  (6)  because  manure  is  not  generally  utilized  as 
a  fertilizer  source,  there  is  a  potential  groundwater 
problem  with  any  tillage  system.  (See  also  W88- 
11067)  (Friedmann-PTT) 
W88-11082 


ASSESSMENT  OF  GREAT  LAKES  TILLAGE 
PRACTICES  AND  THEIR  POTENTIAL 
IMPACT  ON  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus. 
T.  J.  Logan. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  271-276,  9  ref. 

Descriptors:  'Water  pollution  sources,  'Agricul- 
tural runoff,  'Erosion  control,  'Tillage,  'Water 
quality,  'Groundwater  pollution,  Water  pollution, 
Surface  water,  Nitrates,  Crop  yields.  Fertilizers, 
Corn,  Surface  runoff,  Phosphorus,  Nonpoint  pollu- 
tion sources. 

A  specific  perspective  of  the  Great  Lakes  region  is 
presented,  i.e.,  the  impacts  of  climate,  soils,  crops, 
specific  cultural  practices,  and  weed  and  insect 
pressures  on  tillage  practices  and  the  effects  of 
these  variables  on  the  potential  for  nitrate  and 
pesticide  contamination  of  surface  and  groundwat- 
er in  this  region.  Conservation  tillage  is  being 
promoted  in  the  Basin  for  control  of  nonpoint 
sources  of  phosphorous  to  the  Great  Lakes  and  the 
data  indicate  that  Basin  farmers  are  adopting  this 
practice  at  a  steady  rate  although  most  are  shifting 
to  a  system  minimizing  tillage  rather  than  stictly 
no-till.  Corn,  soybeans,  and  winter  wheat  are  the 
major  crops  of  the  region  and,  of  these,  only  corn 
receives  nitrogen  fertilizer  at  rates  that  could  con- 
tribute significantly  to  losses  of  nitrate  in  runoff 
and  tile  drainage  or  movement  of  groundwater. 
This  potential  for  nitrate  contamination  of  surface 
and  groundwater  with  corn  fertilization  is  a  conse- 
quence of  less-than-precise  nitrogen  fertilizer  rec- 
ommendations and  less-than-efficient  timing  of  fer- 
tilizer applications,  regardless  of  the  tillage  system 
used.  With  the  low  overall  use  of  no-till  in  the 
Basin  compared  to  other  types  of  conservation 
tillage,  the  impact  of  accelerated  conservation  till- 
age used  by  Basin  farmers  on  pesticide  contamina- 
tion of  water  supplies  is  likely  to  be  small  with  the 
greatest  effect  being  seen  in  surface  rather  than 
groundwater.  (See  also  W88-11067)  (Friedmann- 
PTT) 
W88-11083 


ENVIRONMENTAL  EFFECTS  OF  RADIATION 
EMERGENCIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 
Applied  Science. 
L.  D.  Hamilton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010450. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Brookhaven  National  Lab.  Report  No.  BNL-- 
39591,  March  1987.  19  p,  1  fig,  6  tab,  6  ref.  DOE 
Contract  DE-AC02-76CH00016. 

Descriptors:  'Nuclear  reactors,  'Environmental 
effects,  'Radiation,  'Chernobyl,  'Soviet  Union, 
Radioactivity,  Air  pollution,  Water  pollution, 
Public  policy. 

Large  radioactive  releases  can  involve  nuclear  re- 
actors, reprocessing  plants,  or  transportation  of 
spent  fuel  and  high-level  waste.  This  paper  focuses 
on  reactor  accidents  because  more  is  known  about 
the  few  reactor  accidents;  these  potentially  have 
the  gravest  consequences.  Briefly  discussed  is  ra- 
dioactivity in  air,  water,  soil,  and  the  food  chain  to 
man.  Some  of  the  uptake  paths  are  outlined  and,  by 


implication,  mitigating  procedures.  Focus  is  then 
placed  on  some  of  the  environmental  aspects  of  the 
most  recent  disaster:  Chernobyl.  (Lantz-PTT) 

W88-11281 
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OVERVIEW  OF  CONSERVATION  TILLAGE, 

Purdue  Univ.,  Lafayette,  IN. 
J.  V.  Mannering,  D.  L.  Schertz,  and  B.  A.  Julian. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,   1987.  p  3-17,  2  fig,  6 
tab,  14  ref. 

Descriptors:  'Tillage,  'Erosion  control,  'Sediment 
control,  'Soil  conservation,  'Agricultural  engi- 
neering, 'Agricultural  hydrology,  Sediment  ero- 
sion. 

Because  of  the  confusion  on  terminology,  the  Con- 
servation Tillage  Information  Center  (CTIC)  de- 
fined conservation  tillage,  an  umbrella  term,  as  any 
tillage  and  planting  system  that  maintains  at  least 
30%  of  the  soil  surface  covered  by  residue  after 
planting  to  reduce  soil  erosion  by  water;  or  where 
soil  erosion  by  wind  is  the  primary  concern,  main- 
tains at  least  450  kg  per  acre  of  flat  small  grain 
residue  equivalent  on  the  surface  during  the  criti- 
cal erosion  period.  Types  falling  under  this  umbrel- 
la term  include  no-till  or  slot  planting,  ridge-till, 
strip-till,  mulch-till,  and  reduced-till.  Conventional 
tillage  refers  to  the  combined  primary  and  second- 
ary tillage  operation  normally  performed  in  pre- 
paring a  seedbed  for  a  given  crop  grown  in  a  given 
geographical  area.  Current  trends  and  acreages  in 
U.S.  conservation  tillage  are  reviewed,  based  on 
1985  estimates.  The  most  significant  factor  affect- 
ing soil  and  water  loss  is  crop  residue  cover;  the 
contrast  between  conservation  tillage  and  conven- 
tional tillage  is  discussed  as  to  their  effects  on 
percent  residue  cover.  The  sheet  and  rill  erosion 
reduction  benefit  of  conservation  tillage  varies  be- 
tween 50  and  90%  compared  to  erosion  under 
conventional  tillage.  Although  this  dramatic  reduc- 
tion is  well  documented,  the  corresponding  effect 
of  conservation  tillage  on  sediment  reduction  is 
not.  (See  also  W88-1 1067)  (Friedmann-PTT) 
W88-11068 


OVERVIEW  OF  PEST  MANAGEMENT  FOR 
CONSERVATION  TILLAGE  SYSTEMS, 

Iowa  State  Univ.,  Ames. 
R.  S.  Fawcett. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  19-37,  1  fig,  67 
ref. 

Descriptors:  'Tillage,  'Soil  conservation,  'Agri- 
cultural engineering,  'Agricultural  hydrology, 
'Pesticides,  'Weeds,  'Plant  pathology,  Vegeta- 
tion, Crop  production,  Herbicides,  Mulches. 

The  implications  of  conservation  tillage  on  weeds, 
insects,  and  plant  pathogens  and  on  projected 
changes  in  pesticide  use  are  addressed.  Tillage  kills 
existing  vegetation  and  creates  and  even-start  situa- 
tion for  the  crop  and  weeds  that  must  begin 
growth  from  seeds  or  vegetative  propagules.  Ac- 
cording to  the  existing  literature,  weed  seedlings 
germinating  in  response  to  tillage  are  killed  by  a 
second  tillage  operation.  This  procedure  is  repeat- 
ed several  times  prior  to  crop  planting.  Changes  in 
tillage  practices  may  favor  certain  weed  species 
over  others.  The  tillage  system  used  may  dictate 
herbicide  application  method  options.  For  exam- 
ple, herbicides  used  in  mulch  tillage  systems  are 
often  identical  to  herbicides  used  with  convention- 
al tillage,  while  incorporation  of  herbicides  is  not 
possible  with  no-till  or  ridge-till  systems,  limiting 
herbicide  options  to  preemergence  of  postemer- 
gence.  Certain  insect  pests  have  been  noted  to  be 
more  prevalent  with  conservation  tillage,  while 
others  are  either  not  directly  affected  by  tillage  or 
have  decreased  with  conservation  tillage.  Most 
cases  of  increases  of  insect  pests  have  been  associ- 
ated with  no-till.  Potentially,  conservation  tillage 
could  impact  many  diseases,  as  inoculum  is  often 
carried  on  plant  debris.  Burying  corp  residue  with 
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tillage  has  been  a  suggested  control  technique  for 
many  foliar  diseases.  (See  also  W88-11067)  (Fried- 
mann-PTT) 
W88- 11069 


OVERVIEW  OF  NITROGEN  MANAGEMENT 
FOR  CONSERVATION  TILLAGE  SYSTEMS: 
AN  OVERVIEW, 

Minnesota  Univ.  Technical  Coll.,  Waseca. 
G.  W.  Randall,  and  V.  A.  Bandel. 
IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  39-63,  12  tab,  26 
ref. 

Descriptors:  'Tillage,  *Water  pollution  control, 
•Soil  conservation,  'Agricultural  engineering, 
•Groundwater  pollution,  'Nitrates,  Leaching,  Soil 
organic  matter,  Soil  water,  Volatility,  Denitrifica- 
tion.  Water  pollution  sources. 

The  management  of  nitrogen  (N)  in  conservation 
tillage  practices  is  reviewed.  Conservation  tillage 
leaves  significant  amounts  of  plant  residues  on  the 
soil  surface  that  can  greatly  affect  water  intake  and 
N  loss  mechanisms,  e.g.,  volatilization,  leaching, 
and  denitrification.  Volatilization  losses  of  N  from 
surface-applied  urea-containing  N  fertilizers  can  be 
substantial.  Moreover,  for  a  variety  of  reasons,  the 
trend  among  producers  has  been  to  move  away 
from  anhydrous  ammonia  toward  urea  and  UAN, 
which  are  often  surface-applied.  Paradox  requires 
the  development  of  better  injection/incorporation 
techniques  that  allow  growers  to  manage  their  N 
better  in  the  future.  Agronomists  throughout  the 
U.S.  recognize  this  volatilization  problem  and 
many  make  recommendations  to  guard  against 
these  losses.  In  some  cases,  higher  rates  of  N  are 
recommended  with  conservation  tillage  compared 
to  conventional  tillage.  This  could  lead  to  in- 
creased amounts  of  N03  leached  toward  the 
groundwater  if  the  N  is  not  taken  up  by  the  plant, 
volatilized,  immobilized  or  denitrified.  The  role  of 
conservation  tillage  on  the  fate  of  N  in  a  cropping 
system  needs  to  be  defined  more  clearly  with  fur- 
ther research,  especially  with  respect  to  immobili- 
zation, mineralization,  and  water  flow  characteris- 
tics. (See  also  W88-1 1067)  (Fnedmann-PTT) 
W88-11070 


HYDROLOGIC  SOIL  PARAMETERS  AFFECT- 
ED BY  TILLAGE, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11072 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11073 


SOIL  CHEMICAL  AND  BIOLOGICAL  PROP- 
ERTIES AS  AFFECTED  BY  CONSERVATION 
TILLAGE:  ENVIRONMENTAL  IMPLICA- 
TIONS, 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 

Inst. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11074 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SOIL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11075 


EFFECTS  OF  CONSERVATION  TILLAGE 
PRACTICES  ON  PESTICIDE  VOLATILIZA- 
TION AND  DEGRADATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11076 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  DISSIPATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11077 


PROCESSES  INFLUENCING  PESTICIDE  LOSS 
WITH  WATER  UNDER  CONSERVATION 
TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11078 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  LOSS  WITH  WATER, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11079 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
FATE  AND  TRANSPORT  OF  NITROGEN, 

North  Carolina  State  Univ.,  Raleigh. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11080 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PROCESSES  AFFECTING  NITROGEN  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11081 


MANURE  MANAGEMENT  WITH  CONSERVA- 
TION TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11082 


ASSESSMENT  OF  GREAT  LAKES  TILLAGE 
PRACTICES  AND  THEIR  POTENTIAL 
IMPACT  ON  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11083 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


WATER  QUALITY  CLASSIFICATION  OF 
INLAND  WATERS  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
P.  Heinonen,  and  S.  Herve. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  147-156, 
1987.  4  tab. 

Descriptors:  'Water  quality,  'Water  quality  stand- 
ards, 'Finland,  Watercourses,  Public  waters,  Raw 
water.  Municipal  water,  Classification,  Recreation, 
Fishing,   Water  quality   management,   Water  use. 

The  Water  Quality  Classification  System  taken 
into  trial  use  in  Finland  in  the  summer  of  1985  is 
described  in  detail.  This  system  contains  three  utili- 
zation-specific watercourse  classifications,  i.e., 
quality-based  classification  of  watercourses  for  rec- 
reational purposes,  raw  water  (for  domestic  use) 
classification  and  quality  classification  of  water- 
courses for  fishing.  In  addition  to  these  utilization- 
specific  classifications,  the  general  water  quality 
classification  is  also  presented.  Water  quality  classi- 
fications for  each  watercourse  are  termed  excel- 
lent, good,  satisfactory,  poor,  bad,  and  unsuitable, 
with  criteria  presented  for  each  of  these  classifica- 
tions in  each  watercourse  type.  (Author's  abstract) 
W88-10120 


ATHIAS  --  AN  INFORMATION  SYSTEM  FOR 
ABIOTIC  TRANSFORMATIONS  OF  HALOGE- 


NATED  HYDROCARBONS  IN  AQUEOUS  SO- 
LUTION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
W.  Ellenrieder,  and  M.  Reinhard. 
Chemosphere  CMSHAF,  Vol.   17,  No.  2,  p  331- 
344,  1988.  5  fig,  2  tab,  19  ref.  US  EPA  Grant  CR- 
812462. 

Descriptors:  'Hydrocarbons,  'Aliphatic  Hydro- 
carbons, 'Pollutant  identification,  'Data  storage 
and  retrieval,  'Information  exchange,  'Informa- 
tion retrieval,  Chemical  reactions,  Chemical  degra- 
dation, Degradation  products,  Kinetics,  Computer 
programs,  Computers,  Chemical  properties,  Hy- 
drogen ion  concentration,  Thermal  properties. 

The  kinetic  data  for  the  transformation  reactions  of 
haloaliphatic  compounds  in  water  have  been  criti- 
cally reviewed.  The  kinetic  constants  have  been 
compiled  in  ATHIAS,  a  microcomputer-based 
Lotus  1-2-3  worksheet  that  also  contains  literature 
citations,  compound  characteristics  and  reaction 
products.  For  facile  data  evaluations,  the  work- 
sheet has  been  equipped  with  programs  for  rapid 
retrieval  of  data  normalized  to  standard  conditions, 
and  for  interactive  data  evaluation  under  user- 
specified  temperature  and  pH  conditions.  The  data 
base  of  ATHIAS  contains  (1)  compound  charac- 
teristics, (2)  kinetic  data  for  the  abiotic  decomposi- 
tion of  halogenated  aliphatic  compounds  in  aque- 
ous solution,  (3)  the  mathematical  equations  for  the 
temperature-  and  pH-dependence  of  the  rate  data 
and  (4)  literature  citations.  Easy-to-use  system 
functions  are  incorporated  in  ATHIAS  for  rapid 
data  retrieval  and  data  evaluation.  These  system 
functions  provide  a  tool  to  rapidly  access  the 
stored  information  at  standard  conditions  (25  C 
and  pH  7)  and  to  calculate  the  listed  kinetic  data  at 
any  specified  condition  (any  temperature  and  pH). 
The  system  is  menu-driven  and  provides  self-ex- 
planatory on-screen  instructions  at  every  level  of 
operation.  To  date,  the  data  base  in  ATHIAS 
contains  data  for  58  haloaliphatic  compounds. 
(Friedmann-PTT) 
W88-10137 


PITFALLS  IN  THE  AQUATIC  PHOTOCHEM- 
ISTRY TESTING  OF  CHLORINATED  ARO- 
MATIC COMPOUNDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology.  Environmental  Chemistry,  and  Drink- 
ing Water. 

P.  van  Noort,  R.  Smit,  E.  Zwaan,  and  J.  Zijlstra. 
Chemosphere  CMSHAF,  Vol.   17,  No.  2,  p  395- 
398,  1988.  2  fig,  13  ref. 

Descriptors:  'Aromatic  compounds,  'Chlorinated 
hydrocarbons,  'Fate  of  pollutants,  'Humic  acids, 
'Irradiation,  'Water  analysis,  'Photochemistry, 
Phototransformation,  Hydrocarbons,  Pollutant 
identification,  Water  properties,  Acidic  water,  Or- 
ganic compounds. 

In  this  paper,  eventual  phototransformation  of 
chloroaromatics  in  water  containing  humic  acid  is 
proposed  to  result  from  unidentified  trace  impuri- 
ties in  the  water  introduced  by  the  addition  of 
concentrated  solutions  of  humic  acid  to  the  irradia- 
tion mixtures.  Irradiation  of  aqueous  humic  acid 
solutions  were  carried  out  in  a  Rayonet  Photche- 
mical  Reactor  RPR  208  equipped  with  eight  RUL- 
3500  angstrom  lamps  and  a  RMA-400  Merry-Go- 
Round.  Results  from  the  irradiation  in  the  not- 
purified  deionized  water  demonstrated  that  the  ad- 
dition of  humic  acid  affords  an  acceleration  of  the 
disappearance  by  a  factor  of  about  4.  In  the  puri- 
fied water,  pentachlorobenzene  did  not  disappear. 
In  the  presence  of  humic  acid,  pentachlorobenzene 
in  the  pre-irradiated,  purified  water  was  consumed 
to  some  extent.  Humic  acid  itself  did  not  seem  to 
sensitize  the  phototransformation  of  chloroaroma- 
tics in  water.  (Friedmann-PTT) 
W88-10139 


BIOACCUMULATION  OF  HALOGENATED 
AROMATIC  HYDROCARBONS  IN  C57B1/6 
AND  DBA/2  MICE  FOLLOWING  CONSUMP- 
TION OF  GREAT  LAKES  COHO  SALMON 
(ONCORHYNCHUS  KISUTCH), 
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McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10140 


TOXICOLOGICAL  APPROACH  FOR  DETECT- 
ING ORGANIC  MICROPOLLUTANTS  IN  ENV- 
RIONMENTAL  SAMPLES, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
S.  Galassi,  C.  Battaglia,  and  L.  Vigano. 
Chemosphere  CMSHAF,  Vol.  17,  No.  4,  p  783- 
787,  1988.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Toxicity,  'Pollutant  identification, 
•Organic  pollutants,  'Surface  water,  'Water  pollu- 
tion effects,  Ecosystems,  Daphnia,  Population  ex- 
posure, Bioassay,  Chromatography,  River  Po, 
Italy,  River  Lambro,  Water  pollution,  Water  sam- 
pling, Industrial  pollution. 

In  this  study,  toxicological  and  analytical  measure- 
ments were  coupled  to  focus  attention  on  those 
anthropogenic  organic  compounds  present  only  in 
toxic  samples.  Surface  waters  from  the  Rivers  Po 
and  Lambro  (Italy)  were  sampled  and  organic 
micropollutants  were  extracted  from  water  sam- 
ples by  means  of  XAD-2  XAD-7  macroreticular 
resins.  Concentrated  extracts  were  tested  for  toxic- 
ity on  Daphnia  magna  and  analyzed  by  high  per- 
formance liquid  chromatography,  gas-liquid  chro- 
matography (GLC),  and  gas  chromatography/ 
mass  spectrometry  techniques.  The  toxicological 
approach  seems  to  be  very  promising  for  detecting 
the  presence  of  micropollutants  in  surface  waters. 
By  comparing  toxic  and  nontoxic  extracts,  it  is 
possible  to  distinguish  anthropogenic  hazardous 
chemicals  from  compounds  of  natural  origin  or 
other  widespread,  but  less  hazardous,  contami- 
nants. Different  toxic  effects  on  a  very  sensitive 
aquatic  organism  could  be  observed  from  samples 
collected  in  different  periods  and  locations.  The 
most  toxic  samples  contained  the  highest  concen- 
trations of  some  classes  of  organic  compounds  both 
of  agricultural  and  industrial  origin.  However,  the 
toxic  effects  observed  on  Daphnia  magna  could 
both  be  explained  on  the  basis  of  analytical  meas- 
urements. The  contribution  of  compounds  not 
volatile  enough  to  be  analyzed  by  GLC,  too  dilut- 
ed to  be  identified  by  mass  spectrometry  or  of 
chemical  classes  not  under  consideration  should  be 
considered  in  order  to  justify  the  observed  global 
toxic  effect.  Therefore,  analytical  techniques  com- 
monly used  for  detecting  organic  micropollutants 
appear  for  the  moment  to  be  a  less  sensitive  tool 
than  ecotoxicological  tests.  (Friedmann-PTT) 
W88-10153 


MERITS  OF  MACROFAUNAL  COLONIZA- 
TION OF  INTERTIDAL  MUDFLATS  FOR  POL- 
LUTION MONITORING:  PRELIMINARY 
STUDY, 

Ministry  of  Works  and  Development,  Hamilton 
(New  Zealand).  Water  Quality  Centre. 
S.  F.  Thrush,  and  D.  S.  Roper. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  116,  No.  3,  p  219-233,  May  24 
1988.  5  fig,  3  tab,  37  ref. 

Descriptors:  'Monitoring,  'Path  of  pollutants, 
'Colonization,  'Macrofauna,  'Water  pollution  ef- 
fects, 'Sediments,  'Mud  flats,  Tidal  flats,  Benthic 
fauna,  New  Zealand,  Manukau  Harbor,  Migration, 
Monitoring. 

An  experiment  was  conducted  to  test  the  hypothe- 
sis that  initial  macrofaunal  colonization  rates  were 
similar  except  in  polluted  areas.  Trays  of  azoic 
sediment  were  used  to  collect  macrofauna  after  20 
days  from  six  mudflats  in  Manukau  Harbor,  New 
Zealand.  The  densities  of  colonists  were  compared 
with  densities  in  adjacent  sediment  and  with  sedi- 
ment contaminant  concentrations.  Significant  dif- 
ferences were  recorded  in  the  densities  of  macro- 
fauna  around  the  harbor.  Few  significant  correla- 
tions were  apparent  between  the  abundance  of 
colonists  and  sediment  contaminant  concentrations. 
On  one  highly  polluted  mudflat,  a  low  density  and 
low  number  of  colonizing  species  were  recorded. 
The  experiment  demonstrated  that  colonization 
into  150-mm  diameter  trays  did  not  show  a  clear 
pattern  of  response  to  pollution.  Trays  were  colo- 


nized  primarily   by   adult    migration    rather   than 
larval  settlement.   The  experiment   highlights  the 
importance  of  movement  by  adult  fauna  in  interti- 
dal  mudflat  communities.  (Author's  abstract) 
W88-10158 


QUANTITATIVE  ASSESSMENT  OF  WORLD- 
WIDE CONTAMINATION  OF  AIR,  WATER 
AND  SOILS  BY  TRACE  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10164 


DETERMINATION  OF  MO(VI)  IN  TAP 
WATER  AND  SEA-WATER  BY  DIFFEREN- 
TIAL-PULSE POLAROGRAPHY  AND  CO-FLO- 
TATION, 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10166 


HYDROCARBONS  IDENTIFICATION  IN 
'HUIRO'  (MACROCYSTIS  PYRIFERA)  FROM 
THE  STRAIT  OF  MAGELLAN  (IDENTIFICA- 
CION  DE  HIDROCARBUROS  EN  HUIRO  (MA- 
CROCYSTIS PYRIFERA)  DEL  ESTRECHO  DE 
MAGALLANES), 

Universidad  de  Magallanes,  Punta  Arenas  (Chile). 
Inst,  de  la  Patagonia. 
O.  Lecaros,  J.  Caro,  and  V.  Munoz. 
Revista  de  Biologia  Marina  (Valparaiso),  Vol.  23, 
No.  2,  p  215-229,  December  1987.  7  fig,  2  tab,  7  ref 
(English  summary). 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Hydrocarbons,  'Algae,  'Chemical 
analysis,  Strait  of  Magellan,  Gas  chromatography, 
Thin  layer  chromatography,  Tissue  analysis,  Fossil 
oil  pollution,  Path  of  pollutants,  Chile. 

Samples  of  the  alga  Macrocystis  pyrifera  from 
different  sites  along  straits  of  Magellan  (Chile) 
were  analyzed  for  their  normal  paraffin  distribu- 
tion from  n-C15H32  to  n-C30H62.  The  procedure 
involves  saponification  of  lipids  and  isolation  of 
hydrocarbons,  n-hexane  extraction,  silica  gel  chro- 
matography and  capillary  gas  chromatography. 
The  results  showed  significant  differences  in  the 
composition  of  algae  studied  and  provided  infor- 
mation related  to  possible  fossil  petroleum  con- 
tamination. Hydrocarbons  appear  to  be  derived 
from  biogenic  terrestrial  and  marine  sources  as 
evidenced  with  a  strong  odd  carbon  preference  in 
the  n-alkanes.  (Author's  abstract) 
W88-10201 


BIO-INDICATORS  AND  THE  MEANING  OF 
DIATOM-BASED  INDICES  OF  WATER  QUAL- 
ITY (BIO-INDICATEURS  ET  SIGNIFICATION 
DES  INDICES  DIATOMIQUES  DE  QUALITE 
DES  EAUX, 

Jardin  Botanique  National  de  Belgique,  Meise. 
R.  Fabri. 

Cahiers  de  Biologic  Marine  CBIMA5,  Vol.  28,  No. 
2,  p  285-289,  1987.  1  fig. 

Descriptors:  'Diatoms,  'Pollutant  identification, 
'Water  quality  standards,  'Bioindicators,  'Oligo- 
trophic  waters,  Water  pollution. 

Without  references  to  natural  situations,  the  eval- 
uation of  water  quality  with  the  help  of  bioindica- 
tors has  no  sense  and  frequently  leads  to  underesti- 
mation of  the  pollution  level,  especially  in  oligotro- 
phic  waters  (actual  examples  are  chosen  in  high 
Ardenne,  Belgium).  (Author's  abstract) 
W88- 10246 


TWO  NEW  DIATOM-BASED  INDICES  AND 
THE  CHEMICAL  QUALITY  OF  RUNNING 
WATERS:  COMPARISON  WITH  VARIOUS  EX- 
ISTING INDICES  (DEUX  NOUVEAUX  INDI- 
CES DIATOMIQUE  ET  DE  QUALITE  CHIMI- 
QUE  DES  EAUX  COURANTES:  COMPARAI- 
SON  AVEC  DIFFERENTS  INDICES  EXIS- 
TANTS, 
Centre  de  Recherche  et  d'Education  pour  la  Con- 


servation de  la  Nature,  Verviers  (Belgium). 

L.  Leclercq,  and  B.  Maquet. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 

2,  p  303-310,  1987.  2  tab,  14  ref. 

Descriptors:  'Water  quality,  'Pollutant  identifica- 
tion, 'Bioindications,  'Diatoms,  'Nutrients, 
Aquatic  populations,  Species  diversity,  Biological 
properties,  Water  quality  standards,  Streams,  Or- 
ganic pollutants,  Chemical  properties,  Comparison 
studies. 

Several  indices  of  chemical  and  biological  water 
quality  are  compared  and  significance  of  the  index 
values  (sometimes  very  different  according  to  the 
methods  applied),  necessity  of  the  identification  of 
all  species,  lack  of  precision  of  the  biocenotic 
indices  of  Verneaux,  and  using  higher  identifica- 
tion levels  (order,  family  or  genus)  are  discussed. 
A  new  chemical  index  and  a  modification  of  the 
aprobic  index  based  on  diatoms  are  proposed.  For 
the  drainage  basin  of  the  Samson,  chosen  for  its 
diversity,  the  estimate  resulting  from  the  simultane- 
ous use  of  the  authors'  new  indices  is  better  than 
that  of  the  other  methods.  Owing  to  the  direct 
reaction  to  organic  pollutants  used  as  nutrients  by 
some  species,  diatoms  give  more  precise  and  valid 
indication  than  benthic  macroinvertebrates  com- 
munities which  are  more  influenced  by  substrate  or 
current  conditions.  (Author's  abstract) 
W88-10247 


CADMIUM  IN  THE  RHONE  RIVER, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10265 


CONCENTRATION  OF  VIRUSES  FROM 
WATER  ON  BITUMINOUS  COAL, 

National     Environmental     Engineering    Research 

Inst.,  Nagpur  (India). 

S.  B.  Lakhe,  and  N.  M.  Parhad. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  635- 

640,  May  1988.  8  tab,  31  ref. 

Descriptors:  'Water  analysis,  'Viral  analysis,  'Ad- 
sorption, 'Viruses,  'Coal,  'Water  treatment,  Ca- 
tions, Poliovirus,  Hydrogen  ion  concentration, 
Aluminum,  Human  diseases. 

The  potential  of  bituminous  coal  for  adsorption  of 
viruses,  using  poliovirus  as  a  model,  was  investigat- 
ed. Influence  of  pH  of  water  on  the  adsorption  of 
viruses  on  a  coal  bed  with  and  without  addition  of 
cation  (Al(+  +  +))  indicated  that  poliovirus  could 
be  adsorbed  efficiently  at  pH  5  in  presence  of 
A1C13  at  a  concentration  of  0.0005  M.  Studies  on 
the  effect  of  different  concentrations  of  monova- 
lent, divalent  and  trivalent  cations  showed  that  the 
trivalent  cation  was  the  most  effective  and  was 
required  at  a  lower  concentration  than  other  ca- 
tions tested.  A  coal  bed  of  1.5  g  could  adsorb  as 
high  as  204,000  plaque-forming  units  from  water 
based  on  the  absence  of  virus  in  the  filtrate.  The 
total  organic  carbon  content  (21-51  mg^/L)  of  the 
water  did  not  interfere  in  virus  adsorption  to  coal. 
The  results  obtained  indicated  that  a  bituminous 
coal  bed  could  be  used  as  one  of  the  methods  for 
efficient  concentration  of  viruses  from  water.  (Au- 
thor's abstract) 
W88-10273 


ANTIBIOTIC  RESISTANCE  AMONG  POLLU- 
TION INDICATOR  BACTERIA  ISOLATED 
FROM  AL-KHAIR  RIVER,  BAGHDAD, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10274 


PROGRESSIVE  MODIFICATIONS  IN  THE 
STRUCTURE  OF  BENTHIC  INVERTEBRATE 
COMMUNITIES  AS  A  FUNCTION  OF  WATER 
QUALITY  OF  THE  OURTHE  AND  LESSE 
(BELGIAN  MEUSE)  (MODIFICATION  PRO- 
GRESSIVE DE  LA  STRUCTURE  DES  PEUPLE- 
MENTS   D'INVERTEBRES   BENTHIQUES   EN 
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FONCTION  DE  LA  QUALITE  DE  L'EAU  DE 
L'OURTHE  ET  LA  LESSE  (MEUSE  BELGE)), 

Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
E.  Depiereux,  and  E.  Feytmans. 
Acta  Oecologia,  Oecologia  Applicata  AOSADN, 
Vol.  6,  No.  2,  p  81-98,  February  1985.  10  fig,  2  tab, 
27  ref. 

Descriptors:  "Bioindicators,  'Water  quality, 
•Benthos,  'Data  interpretation,  "Invertebrates, 
♦Eutrophication,  "Water  pollution  effects,  Classifi- 
cation, Cluster  analysis,  Belgium,  Ourthe  River, 
Lesse  River,  Artificial  substrates,  Rivers,  Principal 
component  analysis. 

Cluster  analysis  and  principal  component  analysis 
are  related  techniques  for  the  analysis  of  benthic 
invertebrate  samples.  A  histogram  of  the  abun- 
dance of  the  taxa  is  based  on  the  classification 
automatically  obtained  from  principal  components 
analysis.  This  profile  shows  the  structure  of  the 
community  and  provides  a  powerful  tool  for  the 
interpretation  of  the  results.  Invertebrate  samples 
obtained  in  the  basins  of  the  Ourthe  and  Lesse 
Rivers,  Belgium,  along  a  gradient  of  progressive 
eatrophication  were  analyzed.  The  interpretation 
of  the  results  obtained  with  the  small  hoop-net 
sampler  (0.5  mm  mesh)  permits  the  characteriza- 
tion of  three  groups  of  samples,  each  one  related  to 
a  typical  biological  profile.  The  profiles  are  corre- 
lated to  different  levels  of  a  water  quality  gradient, 
according  to  the  sensitivity  of  the  most  abundant 
species.  The  samples  are  thus  classified  between 
pollution  and  eutrophication  and  the  two  types  of 
environmental  changes  are  perfectly  differentiated. 
Codification  of  the  data  with  Chandler's  classes  of 
abundance  does  not  modify  the  results  of  principal 
component  analysis.  The  sampling  of  experimental 
data  may  be  considerably  simplified  without  any 
limitation  of  the  interpretation.  Interpretation  of 
results  obtained  with  the  hoop-net  sampler  general- 
ly agrees  with  those  obtained  by  the  colonization 
of  artificial  substrates.  No  bias  of  the  sampling 
technique  was  found  to  modify  the  interpretation 
of  the  results.  (Author's  abstract) 
W88-10280 


USE  OF  VERTICAL  SNOW  SAMPLING  AS  AN 
INDICATOR  OF  SOME  EMISSIONS  FROM 
POINT  SOURCES, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 
A.B.,  Salpakangas  (Finland). 
M.  Ettala,  E.  Kukkamaki,  and  A.  Tamminen. 
Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  91-108, 
1987.  10  fig,  9  tab,  23  ref. 

Descriptors:  *Snow  sampling,  "Fallout,  "Water 
pollution,  Water  pollution  sources,  "Air  pollution, 
•Path  of  pollutants,  Inorganic  compounds,  Dusts, 
Chromium,  Iron,  Particulate  matter,  Mosses,  Point 
sources,  Finland,  Vertical  sampling,  Water  soluble 
compounds. 

The  deposition  of  dust  emissions  was  measured  and 
analyzed  by  vertical  sampling  from  the  snowpack. 
The  target  was  to  develop  further  the  method 
presented  by  Soveri  to  determine  the  environmen- 
tal loading  of  a  point  source  and  the  area  affected. 
The  first  point  source  studied  emitted  inorganic 
dust,  including  chrome  and  iron.  A  fairly  good 
correlation  was  found  between  the  emission  and 
the  environmental  load.  The  percentages  of  known 
emission  determined  by  snow  sampling  were:  inor- 
ganic deposit  about  80%,  chrome  deposit  about 
50%  and  iron  deposit  about  60%.  The  deposit 
measured  from  snow  sampling  was  about  1.5  times 
as  high  as  that  measured  with  standard-horizontal 
deposition  gauges.  The  second  point  source  studied 
emitted  water-soluble  compounds.  The  snow 
method  seemed  to  be  suitable  for  determining  such 
compounds  as  well  as  the  nutrient  load  or  defined 
water  bodies.  Open  fields  were  found  to  be  unsuit- 
able for  sampling  because  of  the  free  horizontal 
movement  of  the  snow.  The  number  of  subsamples 
required  for  each  sample  depends  on  how  large  an 
error  can  be  accepted  in  the  result.  A  very  signifi- 
cant correlation  was  found  between  the  results  of 
analyses  of  snow  samples  and  biological  material 
(the  mosses  Hylocomium  splendens  and  Pleuro- 
zium  schreberi)  (Author's  abstract) 
W88-10296 


EFFECTS  OF  FILTRATION  ON  THE  DETER- 
MINATION OF  PHOSPHATE  PHOSPHORUS 
IN  RUNOFF  WATERS, 

National  Board  of  Waters,  Helsinki  (Finland). 
S.  Herve,  and  L.  Kauppi. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  151-155, 
1987.  2  fig,  3  tab,  13  ref. 

Descriptors:  "Filtration,  "Water  analysis,  "Chemi- 
cal analysis,  "Phosphorus,  "Turbidity,  Catchment 
basins,  Finland,  Molybdenum,  Eutrophication,  Pol- 
lutant identification,  Reactive  phosphorus. 

The  effect  of  filtration  on  the  phosphate  concentra- 
tions in  runoff  waters  in  two  different  drainage 
basins  under  varying  discharge  conditions  was 
studied.  Soluble  reactive  phosphorus  concentra- 
tions were  determined  using  different  types  of  fil- 
ters. Filtration  clearly  decreased  the  amount  of 
phosphorus  reacting  with  molybdenum  in  turbid 
samples.  The  results  with  the  GF/C  filter  and  0.45 
micron  membrane  were  very  similar,  but  the  black 
ribbon  filter  (pore  size  7.4  microns)  gave  a  much 
smaller  reduction  in  reactive  phosphorus  concen- 
trations In  cases  where  the  relevant  phosphorus 
fraction  is  the  phosphorus  available  to  algae,  solu- 
ble reactive  phosphorus  seems  to  provide  a  reason- 
able estimate.  Measuring  total  reactive  phosphorus 
very  likely  overestimates  the  level  of  available 
phosphorus  in  turbid  waters  because  of  the  rather 
severe  acid  treatment  included  in  the  method.  (Au- 
thor's abstract) 
W88-10300 


STRONG  AND  WEAK  ACIDS  IN  LAKE 
WATERS  -  A  METHODOLOGICAL  STUDY, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

P.  Kortelainen,  J.  Mannio,  and  I.  Makinen. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  221-229, 

1987.  4  fig,  2  tab,  27  ref. 

Descriptors:  "Acids,  "Water  analysis,  "Chemical 
analysis,  "Surface  waters,  "Acid  rain,  "Hydrogen 
ion  concentration,  "Organic  acids,  "Mineral  acids, 
Coulometric  Gran  titration,  Lakes,  Mineral  acids, 
Pollutant  identification. 

When  considering  the  acidification  of  surface 
waters,  it  is  important  to  distinguish  between 
strong  mineral  acidity  and  natural  organic  acidity. 
This  methodological  study  concentrated  mainly  on 
testing  the  applicability  of  the  coulometric  Gran 
titration  over  a  wide  pH  range  to  the  analysis  of 
strong  and  weak  acids  in  lake  waters.  Of  critical 
importance  is  a  low  enough  starting  pH  of  the 
titration.  However,  if  the  pK(2)  values  of  the  or- 
ganic acids  are  very  low,  it  is  difficult  to  separate 
them  from  the  strong  mineral  acids.  The  material 
consisted  of  samples  from  26  lakes  with  pH  values 
ranging  from  4.47  to  7.80  and  the  total  organic 
carbon  from  0.4  to  38.8  mg/1.  Strong  acids  were 
observed  when  the  pH  of  the  samples  was  <  or  = 
4.9  (n  =  7).  When  the  pH  was  >  or  =  5.1  (n=19) 
the  strong  acid  concentration  became  negative  cor- 
responding to  the  content  of  free  bases.  The  free 
acidity  of  the  samples  with  pH  values  <  or  =  4.9 
was  largely  explained  by  total  organic  carbon, 
silica  and  aluminum  concentrations.  Strong  and 
weak  acid  determinations,  as  well  as  ion  balance 
calculations,  are  being  continued  in  a  larger  lake 
material  with  seasonal  sampling  in  order  to  esti- 
mate the  contribution  of  organic  matter  to  the 
acidity  of  natural  waters.  (Author's  abstract) 
W88-10307 


APPLICATION  OF  REMOTE  SENSING  TECH- 
NIQUES FOR  WATER  QUALITY  MONITOR- 
ING, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwctenschappen. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10345 


CHEMICAL  REACTIONS  OF  OZONE  AND 
THEIR  ROLE  IN  DEVELOPING  IMPROVED 
ANALYTICAL  METHODS, 

Miami  Univ.,  Oxford,  OH.   Dept.  of  Chemistry. 
G.  Gordon,  G.  E.  Pacey,  W.  J.  Cooper,  and  R.  G. 
Rice. 


Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
10,  No.   1,  p  89-102,  Winter,  1988.   1  tab,  32  ref. 

Descriptors:  "Chemical  reactions,  "Ozone,  "Chem- 
ical analysis,  "Water  treatment,  Indigo  method, 
Water  analysis,  Ozonation,  Automation,  Decom- 
position, Kinetics. 

Most  methods  for  the  determination  of  ozone  were 
developed  by  utilizing  existing  methods  for  chlo- 
rine determination,  with  or  without  modifications, 
despite  the  fact  that  ozone  chemistry  is  very  differ- 
ent from  chlorine  chemistry.  The  ozone  decompo- 
sition mechanism  is  therefore  described  in  order  to 
help  in  the  development  of  selective  methods  for 
ozone.  The  specific  role  of  highly  reactive  interme- 
diates of  other  interferents,  such  as  transition  metal 
ions,  is  emphasized,  and  the  concept  of  an  'Ideal 
Method'  is  introduced  This  method  would  meas- 
ure the  concentration  of  aqueous  ozone  accurately 
in  all  types  of  water  samples  and  be  interference- 
free,  with  a  selectivity  factor  greater  than  500  and 
a  detection  limit  of  less  than  0  1  mg/1  with  a 
precision  of  0.1%  and  an  accuracy  of  0.5%.  This 
idealized  analytical  method  will  allow  individual 
comparisons  and  the  choice  between  various  meth- 
ods based  on  shortcomings  of  individual  methods. 
The  indigo  method  is  examined  as  such  a  method. 
Moreover,  automation  of  this  method  by  using 
flow  injection  brings  improvement  in  terms  of 
higher  linear  range,  greater  precision  among  sam- 
ples, higher  sampling  frequency,  and  lower  reagent 
consumption.  (Doria-PTT) 
W88-10384 


BLINK  REFLEX  LATENCY  AFTER  EXPO- 
SURE TO  TRICHLOROETHYLENE  IN  WELL 
WATER, 

Boston  Univ.,  MA.  School  of  Medicine. 
R.  G.  Feldman,  J.  Chirico-Post,  and  S.  P.  Proctor. 
Archives    of   Environmental    Health    AEHLAU, 
Vol.  43,  No.  2,  p  143-148,  March/ April  1988.  3  fig, 
2  tab,  52  ref. 

Descriptors:  "Trichloroethylene,  "Chlorinated  hy- 
drocarbons, "Water  pollution  effects,  "Blink  reflex, 
"Population  exposure,  "Toxicity,  "Well  water,  Hy- 
drocarbons, Groundwater  pollution,  Human  physi- 
ology, Public  health,  Drinking  water,  Contamina- 
tion. 

A  study  was  conducted  to  assess  the  value  of  the 
blink  reflex  (BR)  measurement  as  an  objective  indi- 
cator of  neurotoxic  effects  in  a  population  exposed 
to  trichloroethylene  through  their  public  drinking 
water  source.  The  electrophysiological  measure- 
ment of  the  blink  reflex  can  quantify  the  conduc- 
tion latency  in  the  reflex  arc  involving  the  Vth 
(trigeminal)  and  Vllth  (facial)  cranial  nerves.  The 
electrophysiological  BR  was  measured  in  a  popula- 
tion (N  =  21),  which  had  alleged  chronic  exposure 
to  trichloroethylene  (TCE)  through  the  public 
drinking  water  at  levels  30-80  times  higher  than  the 
Environmental  Protection  Agency  Maximum  Con- 
tamination Level.  A  highly  significant  difference 
was  observed  in  the  conduction  latency  means  of 
the  BR  components  (p  <  .0001),  when  the  study 
population  was  compared  with  laboratory  controls 
(N  =  27).  This  difference  suggests  a  subclinical 
alteration  of  the  Vth  cranial  nerve  function  due  to 
chronic,  environmental  exposure  to  TCE.  (Au- 
thor's abstract) 
W88-10389 


ALKALINITY  IN  SURFACE  WATER  ACIDIFI- 
CATION STUDIES:  A  COMPARISON  OF  TWO 
METHODS, 

North  East   River  Purification   Board,  Aberdeen 

(Scotland). 

K.  B.  Pugh. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  3,  p  321-323,  June  1988.   1  fig,   1  tab,  3  ref. 

Descriptors:  "Acid  rain,  "Alkalinity,  "Acid 
streams,  "Chemical  analysis,  "Water  analysis,  "Ti- 
tration, Rainfall,  Chemical  properties,  Comparison 
studies,  Acidic  water,  Quality  control,  Sulfuric 
acid,  Chemistry,  Reagents,  Spey  River,  Dee  River, 
Scotland,  Errors,  Accuracy,  Correlation  analysis. 
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An  interest  in  the  possible  acidification  of  surface 
waters  in  the  upper  tributary  drainage  basins  of  the 
River  Spey  and  River  Dee  in  northeastern  Scot- 
land prompted  an  examination  of  the  recommend- 
ed methods  of  alkalinity  determination.  On  eight 
monthly  occasions,  samples  from  the  study  sites 
were  subjected  to  alkalinity  determination  by  two 
methods:  (1)  titration  with  N/200  sulfuric  acid 
using  methyl  orange  plus  xylene  cyanol  FF  to 
indicate  the  endpoint;  and  (2)  titration  with  N/200 
sulfuric  acid  using  an  electrode  system  to  allow  a 
two-point  (pH  4.5  and  4.2)  Gran-type  plot  determi- 
nation. The  linear  correlation  of  the  two  methods 
was  calculated.  A  highly  significant  relationship 
was  derived,  but  the  methyl  orange  method  con- 
sistently overestimated  the  alkalinity,  by  as  much 
as  5  mg  CaC03/l.  The  data  illustrate  and  confirm 
reservations  previously  expressed  on  methods  in 
acidification  studies,  demonstrate  the  importance 
of  method  selection,  and  underline  the  need  for 
strict  adherence  to  the  fine  detail  of  practical  pro- 
cedures to  ensure  consistency  of  performance 
within  and  between  batches  of  analyses.  (Doria- 
PTT) 
W88-10404 


IDENTIFICATION  AND  QUANTIFICATION 
OF  VOLATILE  ORGANIC  SPECIES  DURING 
MICROBIAL  TREATMENT  OF  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88- 10405 


USE  OF  THE  PLANARIAN  DUGESIA  TI- 
GRINA  GIRARD  FOR  THE  ASSESSMENT  OF 
CHRONIC  INTOXICATIONS, 

Wyzsza     Szkola     Inzynierska,      Zielona     Gora 

(Poland).  Inst,  of  Sanitary  Engineering. 

A.  Solski,  and  M.  Piontek. 

Polskie     Archiwum     Hydrobiologii     PAHYA2, 

Vol.34,   No.   4,   p   543-550,    1987.   3   tab,   23   ref. 

Descriptors:  'Toxicity,  *Planaria,  *Bioassay, 
*Water  pollution  effects,  *Platyhelminthes,  'Bioin- 
dicators,  Ammonium  oxalate,  Regeneration,  Mor- 
tality, Life  cycles,  Median  tolerance  limit,  Ammo- 
nium compounds,  Para-cresol,  Cobaltous  nitrate, 
Lethal  limit,  Dugesia,  Pollution  identification. 

Dugesia  tigrina  Girard  was  used  in  chronic  toxici- 
ty studies.  Using  the  ability  of  D.  tigrina  to  regen- 
erate, we  have  artificially  multiplied  (through  body 
cutting  in  two  parts)  the  population  of  this  species. 
Cut  individuals  were  considered  as  the  successive 
'generation';  so  they  were  the  animals  which,  fol- 
lowing regeneration  and  growth  to  the  original 
size  of  11-12  mm,  were  cut  again.  The  effect  of 
three  substances:  ammonium  oxalate,  p-cresol  and 
cobaltous  nitrate,  on  four  'generations'  of  planar- 
ians  was  studied.  Population  of  D.  tigrina  remained 
for  80  days  in  a  toxic  environment,  in  known 
concentrations  of  the  substances  studied.  The 
values  of  these  concentrations  were  based  on  the 
previously  found  allowable  concentrations:  LC50 
(240  hrs)  times  the  safety  coefficient  (0.1  and  0.01). 
The  240-hr  LC50  was  13.85  mg/L  for  ammonium 
oxalate,  11.08  mg/L  for  p-cresol,  and  3.49  mg/L 
for  cobaltous  nitrate;  the  allowable  concentrations 
were  1.4  mg/L,  1.0  mg/L  and  0.035  mg/L,  respec- 
tively. For  each  substance  five  dilutions  were  pre- 
pared; one  equal  to  the  allowable  concentration, 
and  twice  and  four  times  lower  or  higher  than  the 
allowable  concentration.  Concentrations  of  the 
substances  four  times  higher  than  the  allowable 
concentration  were  lethal  to  D.  tigrina;  twice 
higher  were  lethal  in  varying  degrees,  while  those 
equal  to  the  allowable  concentration  or  lower  were 
not-toxic.  Cobaltous  nitrate  was  found  to  be  a 
potent  poison  since  its  concentration  of  0.14  mg/L 
was  lethal  to  all  animals  of  the  second  'generation'. 
(VerNooy-PTT) 
W88-10435 


ASSESSMENT  OF  ROKANOL  TOXICITY  TO  A 
POPULATION  AND  TO  AN  AQUATIC  ECO- 
SYSTEM, 

Wyzsza      Szkola      Inzynierska,      Zielona      Gora 

(Poland).  Inst,  of  Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 
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W88-10436  W88-10460 


ANALYSIS  OF  DICAMBA  FROM  WATER 
USING  SOLID-PHASE  EXTRACTION  AND 
ION-PAIR  HIGH  PERFORMANCE  LIQUID 
CHROMATOGRAPHY, 

Pennsylvania  State  Univ.,  University  Park.  Pesti- 
cide Research  Lab. 

M.  Arjmand,  T.  D.  Spittler,  and  R.  O.  Mumma. 
Journal    of    Agricultural    and    Food    Chemistry 
JAFCAU,  Vol.  36,  No.  3,  p  492-494,  May/June 
1988.  3  fig,  3  tab,  6  ref.  Northeast  Region  Research 
Project  NE- 11 5. 

Descriptors:  'Chromatography,  'Pollutant  identi- 
fication, 'Chemical  analysis,  'Herbicides,  Organic 
compounds,  'Water  analysis,  Ion  exchange,  Or- 
ganic solvents,  Acidic  water,  Methylation. 

Dicamba  (3,6-dichlor-2-methoxybenzoic  acid)  is  a 
postemergence  herbicide  used  for  control  of  broad- 
leaf  weeds  and  is  traditionally  analyzed  by  extrac- 
tion from  acidic  aqueous  solutions  with  organic 
solvent,  subsequent  methylation,  and  analysis  by 
gas  chromatography.  A  simple,  inexpensive  proce- 
dure for  analysis  of  dicamba  and  its  metabolite 
(3,6-dichlorosalicylic  acid)  from  water  has  been 
developed  involving  solid-phase  extraction  with 
amino  ion-exchange  columns,  elution  with  a  salt 
solution,  and  subsequent  analysis  with  high  per- 
formance liquid  chromatography  utilizing  ion-pair 
elution  techniques  on  reversed-phase  columns.  The 
procedure  is  sensitive  (1.6  ppb)  and  applicable  to 
multiple  samples,  eliminates  the  need  for  costly  and 
environmentally  hazardous  solvents,  and  does  not 
require  any  solvent  evaporation  steps.  (Author's 
abstract) 
W88-10459 


DETERMINATION  OF  POLYCHLORINATED 
BIPHENYLS  IN  SEDIMENTS,  USING  SONICA- 
TION  EXTRACTION  AND  CAPILLARY 
COLUMN  GAS  CHROMATOGRAPHY-ELEC- 
TRON  CAPTURE  DETECTION  WITH  INTER- 
NAL STANDARD  CALIBRATION, 
Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

F.  M.  Dunnivant,  and  A.  W.  Elzerman. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  3,  p  551-556,  May/June 
1988.  2  fig,  2  tab,  30  ref.  NSF  Grant  ISP8011451. 

Descriptors:  'Chromatography,  'Sonication, 
'Chemical  analysis,  'Polychlorinated  biphenyls, 
'Sediments,  Water  pollution,  Organic  compounds, 
Pollutant  identification,  Ultrasound,  Soxhlet  ex- 
traction, Quantitative  analysis. 

A  sonication  technique  is  presented  for  the  extrac- 
tion of  polychlorinated  biphenyls  (PCBs)  from 
sediments.  In  addition,  a  quantitation  scheme  is 
described  that  allows  peak-specific  and,  in  many 
cases,  congener-specific  determination  of  PCBs. 
PCBs  are  quantitated  by  capillary  column  gas 
chromatography-electron  capture  detection,  with 
internal  standard  calibration.  Results  utilizing  soni- 
cation extraction  were  compared  with  those  ob- 
tained by  Soxhlet  and  steam  distillation  extractions 
of  3  U.S.  Environmental  Protection  Agency 
(EPA)  quality  control  sediment  samples  and  3  lake 
sediments  known  to  be  contaminated  with  PCBs. 
Environmental  lake  sediments  were  extracted  wet, 
with  no  drying  prior  to  extraction.  Recoveries  by 
each  technique  varied  depending  on  the  sediment 
sample  being  extracted  and  degree  of  chlorination 
of  PCB  congeners.  With  proper  selection  of  ex- 
traction solvent,  the  sonication  technique  can  re- 
cover amounts  of  PCBs  equivalent  to  and  some- 
times greater  than  recoveries  by  the  Soxhlet  or 
steam  distillation  techniques.  A  24-h  quiescent 
period  in  the  extraction  solvent  between  2  sonica- 
tions  improved  extraction  efficiency  for  2  freeze- 
dried  sediments  but  did  not  affect  results  obtained 
for  3  environmentally  contaminated  sediments  that 
were  extracted  without  drying.  Replacement  of 
Soxhlet  extraction  with  the  sonication  technique 
results  in  reduced  sample  preparation  time,  de- 
creased volumes  of  solvents  and  sample,  and  sub- 
stitution of  glassware.  Sonication  extraction  can 
also  improve  precision  compared  with  Soxhlet  ex- 
traction. (Author's  abstract) 


IDENTIFICATION  OF  ESCHERICHIA  COLI 
FROM  SHELLFISH  AND  RELATED  ENVI- 
RONMENTS BY  AUTOMICROBIC  SYSTEM, 

Food  and  Drug  Administration,  Baltimore,  MD. 
Baltimore  District  Office. 
J.  L.  Tardio,  K.  O'Brien,  and  T.  Latt. 
Journal  -  Association  of  Official  Analytical  Chem- 
ists JANCA2,  Vol.  71,  No.  3,  p  582-584,  May/June 
1988.  2  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Shellfish, 
'Automation,  'Bacterial  analysis,  'Escherichia 
coli,  Bacteria,  Chemical  analyis,  Population  expo- 
sure, Autoanalyzers. 

A  total  of  463  fecal  coliform  positive  isolates  ob- 
tained from  shellfish  and  related  samples  gave  typi- 
cal Escherichia  coli  IMViC  reactions.  E.  Coli  iden- 
tifications for  458  (99%)  of  these  isolates  were 
confirmed  using  a  combination  of  the  Automicro- 
bic  System  (AMS)  and  the  API  20E  system  (refer- 
ence system).  The  AMS  (test  system)  identified  433 
isolates  as  E.  coli;  the  remaining  25  (5%)  isolates 
were  identified  as  E.  hermanii  by  the  test  system 
and  as  E.  coli  by  the  reference  system.  Additional 
tests  performed  on  the  isolates  identified  as  E. 
hermanii  confirmed  those  AMS  identifications  to 
be  incorrect.  (Author's  abstract) 
W88-10461 


VARIABILITY  IN  THE  SPERMATHECAL 
SETAE  OF  POTAMOTHRIX  HEUSCHERI 
(BRETSCHER)  (OLIGOCHAETA,  TUBIFICI- 
DAE)  IN  LAKE  NEMI  AND  NOTES  ON  THE 
RELATIONSHIP  BETWEEN  THIS  SPECIES 
AND  THE  TROPHIC  LEVEL  OF  LAKES  (VAR- 
IABILITE  DES  SOIES  SPERMATHECALES  DE 
POTAMOTHRIX  HEUSCHERI  (BRETSCHER) 
(OLIGOCHAETA,  TUBIFICIDAE)  DANS  LE 
LAC  DE  NEMI  ET  REMARQUES  SUR  LA  RE- 
LATION ENTRE  CETTE  ESPECE  ET  LE 
DEGRE  DE  TROPHIE  DES  LACS), 
Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 
Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10464 


GEOCHEMISTRY  OF  THE  RHINE  AND  THE 
RHONE.  5:  SYNTHESIS  AND  CONCLUSIONS 
(GEOCHIMIE  DU  RHIN  ET  DU  RHONE.  5: 
SYNTHESE  ET  CONCLUSIONS), 

Station   Biologique   de  la  Tour  du   Valat,   Aries 

(France). 

H.  L.  Golterman. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  3,  p 

191-201,  1985.  3  fig,  4  tab,  11  ref 

Descriptors:  'Rivers,  'Rhine  River,  'Rhone  River, 
'Solute  transport,  'Path  of  pollutants,  'Water  pol- 
lution sources,  'Geochemistry,  Acidic  water,  Min- 
erals, Chemical  properties,  Hydrogen  ion  concen- 
tration, Calcium,  Mineral  water,  Carbonates,  Sul- 
fates, Phosphates,  Calcium  sulfate,  Europe,  Data 
collections,  Solubility,  Buffering  capacity,  Tem- 
perature, Monitoring. 

Every  month,  2  samples  of  the  Rhine  and  1  sample 
of  the  Rhone  are  analyzed  for  about  20  chemical 
and  physical  variables  at  7  stations  by  two  moni- 
toring agencies.  Some  of  conclusions  on  the  accu- 
racy of  these  programs  and  on  the  solubility  of  the 
calcium/carbonate/sulfate/phosphate  system  are 
presented.  In  total  916  data  sets  were  analyzed; 
they  were  screened  for  imprecision  before  being 
used.  At  all  stations,  the  water  is  saturated  with 
CaC03,  but  the  apparent  solubility  product  de- 
pends on  the  pH.  The  regression  line  can  be  de- 
scribed by  the  ionic  product  of  calcium  carbonate 
=  8.73  x  10  to  the  minus  15th  power  times  pH  to 
the  15.667  power.  In  both  the  Rhine  and  Rhone,  an 
acidification  is  seen  and  an  increase  of  the  sulfate 
concentration  when  going  downstream.  The  in- 
crease in  sulfate  concentration  is  due  to  the  dispos- 
al of  CaS04.  This  addition  of  sulfate  influences  the 
quotient  Ca/HC03.  The  data  fit  very  well  the 
theoretical  regression  line  Ca/HC03  =  0,5(SO4) 
+  0.5.  The  acidification  originates  from  the  miner- 
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alization  of  organic  matter.  For  6  stations  down- 
stream from  the  great  lakes,  the  two  rivers  are 
saturated  with  hydroxy-apatite,  the  log  of  the  ionic 
product  being  49.4  (Rhine;  sigma  =  0.6;  N  =  259) 
and  50.0  (Rhone;  sigma  =  0.3;  N  =  479).  The  o- 
phosphate  concentration  does  not  therefore 
depend  on  the  phosphate  loading  of  the  rivers,  but 
on  the  Ca  concentration,  the  temperature  and  the 
pH.  This  has  great  influence  on  the  transport  of 
phosphate  through  the  deltas  of  the  two  rivers. 
The  disturbance  of  acidity  and  buffering  capacity 
influences  heavy  metal  behavior  as  well.  (Author's 
abstract) 
W88-10469 


MOLLUSKS    OF    TIGNES    LAKE    (SAVOIE): 

THEIR  USEFULNESS  IN  CHARACTERIZING 

WATER     QUALITY     IN     HIGH     ALTITUDE 

LAKES    (LES    MOLLUSQUES    DU    LAC    DE 

TIGNES  (SAVOIE):  INTERET  DE  CE  GROUPE 

FAUNISTIQUE    POUR    CARACTERISER     LA 

QUALITE    BIOLOGIQUE    DES    SEDIMENTS 

DES  LACS  D'ALTITUDE, 

Centre    National    du    Machinisme    Agricole,    du 

Genie    Rural,    des    Eaux    et    des    Forets,    Lyon 

(France). 

J.  Mouthon. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  2,  p 

133-136,  1986.  1  fig,  2  tab,  8  ref. 

Descriptors:  *Mollusks,  'Water  quality,  'Moun- 
tain lakes,  'Bioindicators,  *Tignes  Lake,  Lakes, 
Quantitative  analysis,  Mapping,  France,  Water  pol- 
lution, Littoral  environment,  Ecology. 

A  quantitative  and  qualitative  inventory  of  the 
littoral  and  profundal  molluska  of  Tignes  lake 
(2086  m  elevation,  France)  allows  polluted  areas  to 
be  readily  delineated.  Physico-chemical  data  were 
determined  for  water  at  various  depths  in  the  lake 
and  the  distribution  of  molluscan  species  was  ana- 
lyzed. These  data  made  it  possible  to  map  the 
disturbed  areas  of  the  lake.  (Author's  abstract) 
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GENERAL  PRINCIPLES  FOR  A  METHOD  OF 
ASSESSING  THE  OVERALL  QUALITY  OF  LA- 
CUSTRINE SEDIMENTS,  USING  A  SIMPLI- 
FIED ANALYSIS  OF  THE  MOLLUSK 
COMMUNITY,(PRINIPES  GENERAUX  POUR 
UNE  METHOD  D'APPRECIATION  DE  LAT 
QUALITE  GLOBALE  DES  SEDIMENTS  LA- 
CUSTRES  A  L'AIDE  D'UNE  ANALYSE  SIM- 
PLIFIEE  DES  MALACOCENOSES), 
Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Lyon 
(France). 
J  Mouthon. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  3,  p 
209-217,  1986.  2  fig,  2  tab,  43  ref. 

Descriptors:  *Mollusks,  'Bioindicators,  'Pollution 
index,  'Lakes,  'Lade  sediments,  'Population  dy- 
namics, Model  studies,  Animal  populations,  Aquat- 
ic habitats,  Aquatic  populations,  Limnology,  Data 
collections,  Water  quality  standards. 

Three  general  phenomena  established  form  obser- 
vations of  molluscan  communities  in  30  European 
lakes  can  be  used  to  describe  a  progressive  degra- 
dation in  the  mollusk  populations.  The  three  phe- 
nomena are:  (1)  potential  colonization  of  the  pro- 
fundal zone;  (2)  progressive  abandonment  of  the 
profundal  sediments;  and  (3)  inversions  of  popula- 
tions of  bivalves  and  gastropods  in  the  littoral  and 
profundal  zones.  A  model  with  seven  successive 
situations  is  proposed  to  describe  the  progressive 
deterioration  of  the  molluscan  communities  and  to 
serve  as  an  overall  method  of  assessment  for  the 
biogenic  capacity  of  lacustrine  sediment.  (Fried- 
mann-P  I  1 ) 
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PLANKTON,  CHLOROPHYLL  CHARACTER- 
ISTICS AND  FISHERY  POTENTIAL  OF  SUR- 
FACE COAL  MINE  LAKES  IN  WESTERN 
PENNSYLVANIA, 

Grove  City  Coll.,  Pa.  Dept.  of  Biology. 

F.  J.  Brenner,  J.  Edmundson,  M.  Werner,  and  T. 

McGrath. 


Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPASAK,  Vol.  61,  No.  2,  p  147-152,  1987.  4 
fig,  7  tab,  43  ref.  Department  of  the  Interior,  Office 
of  Water  Research  Grants  14-31-001-4038  and  14- 
34-0001-6039. 

Descriptors:  'Limnology,  'Plankton,  'Chloro- 
phyll a,  'Fisheries,  'Coal  mines,  'Lakes,  Pennsyl- 
vania, Species  diversity,  Population  density,  Bio- 
mass,  Algae,  Phytoplankton,  Zooplankton,  Fish 
populations,  Chemical  properties,  Reclamation. 

A  survey  was  conducted  on  138  surface  mine  lakes 
of  various  ages  located  on  81  surface  mines  in 
Mercer  County,  Pennsylvania.  Of  the  lakes  stud- 
ied, only  18  had  a  pH  of  6.4  or  lower  with  the 
remainder  having  pH  between  6.5  and  8.5.  Based 
on  this  initial  survey,  60  mines  were  selected  for 
more  detailed  studies  of  the  water  chemistry, 
plankton  communities,  chlorophyll  a  concentra- 
tions and  fish  populations.  These  lakes  supported 
58  and  48  different  phytoplankton  and  zooplankton 
taxa,  respectively,  as  well  as  abundant  fish  popula- 
tions. There  was  a  linear  correlation  between  algae 
biomass  and  chlorophyll  a  concentration/liter  and 
both  of  these  variables  were  correlated  with  the 
density  and  diversity  of  phytoplankton  communi- 
ties. In  addition,  correlations  existed  between  the 
density  and  diversity  of  phytoplankton,  as  well  as 
among  the  different  water  chemistry  variables.  The 
inclusion  of  lakes  into  reclamation  plans  should  be 
encouraged  wherever  site  conditions  permit.  (Au- 
thor's abstract) 
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BENTHIC  MACROINVERTEBRATES  AS  IN- 
DEXES OF  WATER  QUALITY  IN  THE  UPPER 
CUYAHOGA  RIVER, 

Akron  Univ.,  OH.  Dept.  of  Biology. 

J.  H.  Olive,  J.  L.  Jackson,  J.  Bass,  L.  Holland,  and 

T.  Savisky. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  88,  No.  3, 

p  91-98,  June  1988.  1  fig,  5  tab,  40  ref. 

Descriptors:  'Stream  biota,  'Population  density, 
'Bioindicators,  'Cuyahoga  River,  'Ohio, 
'Benthos,  'Water  quality,  'Macroinvertebrates, 
Invertebrates,  Rivers,  Midges,  Domestic  water, 
Oligochaetes,  Organic  wastes. 

The  results  of  a  benthic  macroinvertebrate  assess- 
ment of  water  quality  in  1986  from  nine  areas 
along  the  upper  Cuyahoga  River  in  northeastern 
Ohio  are  reported.  Indexes  of  water  quality  indi- 
cate a  wide  range  in  water  quality  along  the  river, 
but  overall  water  quality  is  relatively  high  com- 
pared to  areas  of  the  Cuyahoga  River  below 
Akron  and  to  most  nearby  river  systems.  Highest 
quality  areas  are  located  in  the  most  headwater 
region  and  in  the  lowermost  region  near  Lake 
Rockwell.  These  areas  are  characterized  by  a  large 
number  of  taxa  (>  50),  moderate  density  of  orga- 
nisms (approximately  2000  per  sq  m),  high  ratios  of 
scraper-grazers  to  detritivores  (>  0.5),  high  ratios 
of  amphipods  to  isopods,  and  less  than  1%  organic 
pollution-tolerant  organisms.  Moderate  degrada- 
tion of  water  quality  due  to  organic  sedimentation 
in  these  areas  is  indicated  by  large  proportions  of 
organic  pollution-facultative  organisms  (27-66%), 
especially  a  great  variety  of  chironomids.  Lowest 

?|uality  areas  occur  1-2  km  below  wastewater  out- 
alls  from  small  villages  and  below  groups  of  rural 
streamside  dwellings.  These  areas  are  character- 
ized by  up  to  62%  fewer  species,  very  low  ratios  of 
amphipods  to  isopods  (usually  <  2)  and  large 
proportions  of  organic  pollution-facultative  and 
tolerant  organisms  (43-95%)  especially  chirono- 
mids and  oligochaetes.  (Author's  abstract) 
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EFFECTS  OF  HEAVY  METALS  ON  LIPID  ME- 
TABOLISM IN  MARINE  ALGAE, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Bio- 
chemistry. 

A.  L.  Jones,  and  J.  L.  Harwood. 
Biochemical  Society  Transactions  BCSTB5,  Vol. 
16,  No.   3,   p  275-276,  June    1988.    1   tab,   5   ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Heavy  metals,  'Metabolism,  'Algae, 
Marine  algae.  Water  pollution,  Copper,  Cadmium, 
Fatty  acids. 


In  an  effort  to  test  the  possibility  of  using  algae  as 
monitors  for  coastal  and  marine  estuarine  heavy 
pollution,  the  effects  of  Cu(  +  2)  and  Cd(  +  2)  on 
five  algal  species  were  studied.  Species  included  F. 
veiculosus,  A.  nodosum,  C.  crispus,  P.  lanosa,  and 
E.  intestinalis.  No  consistent  trend  was  found  in 
any  of  the  algae  to  raised  levels  of  Cu(  +  2)  or 
Cd(  +  2).  The  red  and  green  algae  had  raised  tissue 
levels  of  Cu(  +  2)  and  Cd(  +  2)  after  incubation 
with  these  metals  in  vitro,  but  this  appeared  to 
have  no  effect  on  their  lipid  metabolism,  and  no 
effects  were  seen  on  the  distribution  of  label 
among  the  complex  lipids  in  any  of  the  algae 
studied.  (Miller-PTT) 
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POLAROGRAPHIC  DETERMINATION  OF 
CHROMIUM  IN  AQUEOUS  MATRICES  AT 
MICRO  LEVELS, 

Jodhpur  Univ.  (India).  Dept.  of  Chemistry. 

P.  Sharma,  and  R.  C.  Kapoor. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  30,  No.  1/2,  June  1987.  4 

fig,   6  ref.   Indian  Ministry  of  Defence  Sanction 

DTT/80843/50/RD-82/7 19/D(R&D). 

Descriptors:  'Wastewater  analysis,  'Pollutant 
identification,  'Groundwater  pollution,  'Industrial 
wastewater,  'Chemical  analysis,  'Polarographic 
analysis,  'Chromium,  Heavy  metals,  Water  analy- 
sis, India,  Voltammetry. 

Concentrations  of  toxic  metals  should  be  moni- 
tored in  industrial  wastewater.  A  polarographic 
method  is  proposed  for  the  determination  of  chro- 
mium, specifically  in  industrial  wastewater  samples 
of  Jodhpur  (India).  The  polarographic  reduction  of 
chromium(VI)  was  studied  by  DC  polarography, 
differential  pulse  polarography  (DPP)  and  cyclic 
voltammetry.  Conditions  have  been  standardized 
for  analysis  of  ppm  concentration  of  chromium  in 
aqueous  matrices  by  the  DPP  technique.  (Brock- 
PTT) 
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EVALUATION  OF  COMBINED  FLOW  INJEC- 
TION-HIGH PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHY FOR  THE  DETERMINATION 
OF  THREE  ORGANOPHOSPHORUS  PESTI- 
CIDES IN  LIQUID  WASTES. 
Instituto  de  Quimica  Bio-Organica,  Barcelona 
(Spain). 

A.  Farran,  and  J.  De  Pablo. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  30,  No.  1/2,  June  1987.  6 
fig,  10  ref. 

Descriptors:  'Organophosphorus  pesticides,  'Pes- 
ticide residues,  'Industrial  wastewater,  'Chemical 
analysis,  'Pollutant  identification,  'Chromatogra- 
phy, Liquid  wastes,  Diazinon,  Azinphos-methyl, 
Fenthion,  Spain,  Pollutants,  Flow  injections. 

Separation  and  analysis  of  a  mixture  of  diazinon, 
azinphos-methyl  and  fenthion  were  studied  using 
HPLC  (high-performance  liquid  chromatography) 
with  a  UV  detector.  In  order  to  carry  out  this 
analysis  in  a  simple  and  rapid  way,  a  system  of 
flow  injection  (FIA)  has  been  connected  to  the 
HPLC  apparatus.  This  combined  technique  has 
shown  great  possibilities  in  the  analysis  of  pesti- 
cides. (Brock-PTT) 
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STUDY  OF  AN  EXTRACTION  PROCEDURE 
FOR  ORGANIC  TRACE  LEVELS:  SOME  RE- 
SULTS CONCERNING  HYDROCARBONS  IN 
MARINE  SEDIMENTS. 

Universite       de       Bretagne-Occidentale,       Brest 

(France).  Lab.  d'Oceanographie  Chimique. 

G.  Morel,  and  P.  Courtot. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  30,  No.  1/2,  June  1987. 

10  fig,  4  tab,  33  ref. 

Descriptors:  'Trace  levels,  'Pollutant  identifica- 
tion, 'Marine  sediments,  'Hydrocarbons,  'Chemi- 
cal  analysis,   'Adsorption,   Gas  chromatography, 
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Infrared  spectroscopy,  Extraction  procedure,  Or- 
ganic trace  levels. 

A  procedure  for  analysis  of  hydrocarbons  in  sedi- 
ments is  described  that  offers  optimal  operational 
simplicity.  The  yield  (92%)  of  the  extraction  tech- 
nique by  mechanical  stirring  determined  from  the 
isotherm  method  of  Freundlich,  the  accuracy  of 
the  results  (94%),  the  sensitivity  at  the  ppm  level 
from  infrared  spectroscopy,  at  the  hundred  ppt 
level  from  GC2  (gas  chromatography)  and  also  the 
universal  application  of  this  method  tested  by  com- 
parison with  other  laboratories,  make  this  an  inter- 
esting technique  for  trace  analysis.  Results  con- 
cerning the  adsorption  of  hydrocarbons  according 
to  sediment  characteristics  are  presented  and  the 
influence  of  the  organic  matter  originally  present  is 
discussed.  (Author's  abstract) 
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SHALLOW-PROBE  SOIL-GAS  SAMPLING 
FOR  INDICATION  OF  GROUND-WATER 
CONTAMINATION  BY  CHLOROFORM, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

H.  B.  Kerfoot. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  30,  No.  3,  July  1987.  5 

fig,  2  tab,  7  ref. 

Descriptors:  'Groundwater  pollution,  'Pollutant 
identification,  'Soil  gases,  'Chloroform,  'Chemi- 
cal analysis,  Volatility,  Volatile  organic  com- 
pounds, Sampling,  Field  tests,  Soil  contamination, 
Variability. 

Soil-gas  sampling  and  analysis  were  field-tested  for 
indication  of  groundwater  contamination  by  chlo- 
roform. The  field  testing  included  evaluation  of  the 
repeatability  of  results,  the  correlation  of  results  of 
soil-gas  analyses  with  groundwater  concentrations, 
the  differences  in  results  among  closely  spaced 
samples,  and  the  depth  profile  of  chloroform  con- 
centrations in  soil-gas  samples.  The  sampling  probe 
gave  good  repeatability,  although  leakage  of 
sample  from  syringes  between  sampling  and  analy- 
sis is  postulated  as  a  reason  for  variability  in  re- 
sults. Soil-gas  concentrations  correlated  with 
groundwater  data  at  a  level  above  95%  signifi- 
cance. Short-range  variability  of  results  ranged 
from  12%  to  43%  over  2  m  with  leakage  of  sample 
from  syringes  postulated  as  a  reason  for  the  higher 
variability.  A  depth-dependence  of  the  chloroform 
concentration  consistent  with  a  vertical  transport 
mechanism  of  gas-phase  diffusion  was  observed. 
(Author's  abstract) 
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ORGANIC  POLLUTANTS  IN  WATER:  I.  OPTI- 
MIZATION OF  OPERATIONAL  PARAM- 
ETERS OF  THE  CLSA  TECHNIQUE, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
J.  I.  Gomez-Belinchon,  and  J.  Albaiges. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  30,  No.  3,  July  1987.  5 
fig,  5  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Volatile  organic  compounds,  Closed- 
loop  stripping  analysis,  Volatility,  Water  pollution, 
Surveys,  Temperature  effects,  Chlorinated  hydro- 
carbons, Alkanes,  Aromatic  compounds. 

The  closed-loop  stripping  analysis  (CLSA)  is  a 
well  established  method  for  quantitative  determi- 
nation of  volatile  organic  pollutants  in  water. 
However,  little  attention  has  been  paid  to  the 
reduction  of  the  analysis  time  for  a  better  applica- 
tion in  monitoring  studies.  To  this  end  extraction 
efficiencies  with  respect  to  compound  volatility, 
water  temperature  (30,  35,  45  and  55  C)  and  time 
(0.5  and  2  hr)  were  calculated  for  a  series  of  n- 
alkanes,  alkylaromatics  and  chlorinated  hydrocar- 
bons. The  stripping  at  45  C  during  0.5  hr  gave 
better  performances  than  the  conventional  35  C/2 
hr,  thus  representing  suitable  conditions  for  large 
survey  studies.  Some  applications  as  well  as  the 
overcoming  of  background  contamination  are  dis- 
cussed. (Author's  abstract) 
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SPECIATION  OF  CHROMIUM  IN  WATERS 
BY  COPRECIPITATION-AAS, 

Instituto    de    Quimica    Bio-Organica,     Barcelona 

(Spain). 

J.  Obiols,  R.  Devesa,  J.  Garcia-Berro,  and  J.  Serra. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  30,  No.  3,  July  1987.  5 

fig,  2  tab,  8  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Atomic  absorption  spectrometry,  'Chemical 
analysis,  'Carcinogens,  'Chromium,  Heavy  metals, 
Water  pollution,  Hydrogen  ion  concentrations,  San 
Reservoir,  Spain. 

An  analytical  scheme  for  chromium  speciation  by 
coprecipitation  with  lead  salts-AAS  (atomic  ab- 
sorption spectrometry)  is  described.  It  allows  the 
partitioning  of  the  total  concentration  of  the  metal 
into  four  fractions:  Cr(IV),  free  Cr(III),  complexed 
Cr(III),  and  particulate  metal.  First,  the  sample  is 
filtered  through  a  0.45-micron  filler;  filters  are 
treated  with  diluted  nitric  acid  to  dissolve  and 
determine  the  particulate  chromium.  The  filtrate  is 
used  for  three  determinations:  one  of  them  on  the 
acidified  sample,  without  any  treatment;  another 
one  after  a  coprecipitation  with  lead  phosphate  at 
pH  6-7  (both  valency  states  are  scavenged);  and 
finally,  the  other  one  after  a  coprecipitation  with 
lead  sulfate  at  pH  3  (only  Cr(VI)  is  collected). 
Graphite  furnance  (GF)  AAS  was  used  in  all  meas- 
urements using  standards  of  K2Cr207  in  0.1  N 
HN03.  The  responses  of  both  valency  states  did 
not  show  significant  statistical  differences  using 
coated  as  well  as  ordinary  tubes.  This  scheme 
shows  some  important  advantages:  the  concentra- 
tion of  Cr(VI),  the  species  whose  determination 
has  more  interest,  is  calculated  directly,  not  by 
difference;  in  both  coprecipitations  the  carriers  do 
not  interfere  in  the  later  measurement  by  GFAAS; 
the  same  standard  solutions  are  used  in  the  four 
necessary  determinations  for  each  sample,  and  it  is 
not  necessary  to  apply  the  standard  additions 
method  because  the  cation  has  been  already  scav- 
enged from  the  original  matrix;  finally,  the  analyti- 
cal procedure  is  relatively  simple  in  comparison 
with  the  usual  tedious  laboratory  work  that  is 
required  by  this  kind  of  study.  Results  are  present- 
ed from  the  use  of  the  coprecipitation-AAS  tech- 
nique on  samples  from  the  San  Reservoir.  (Au- 
thor's abstract) 
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COMPARISON  OF  DIGESTION  METHODS 
FOR  TRACE  METAL  DETERMINATION  IN 
FISH. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 
S.  E.  Kakulu,  O.  Osibanjo,  and  S.  O.  Ajayi. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  30,  No.  3,  July  1987.  1 
fig,  3  tab,  14  ref. 

Descriptors:  'Heavy  metals,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  'Trace  metals,  'Foods, 
'Fish,  'Shellfish,  Atomic  absorption  spectrometry, 
Standards,  Comparison  studies,  Deltas,  Niger 
Delta,  Atlantic  Ocean,  Nigeria,  Copper,  Zinc, 
Lead,  Nickel,  Manganese,  Iron,  Tissue  analysis, 
Water  pollution. 

The  analytical  comparison  of  some  digestion  meth- 
ods used  for  trace  metals  (Cu,  Zn,  Pb,  Ni,  Mn,  Fe) 
determination  in  fish  by  flame  atomic  absorption 
spectrophotometry  (AAS)  was  studied.  The  results 
were  also  compared  with  those  obtained  for  metals 
analysis  by  inductively  coupled  argon  plasma- 
atomic  emission  spectrometric  technique  (ICP- 
AES).  Both  techniques  showed  good  correlation. 
The  average  metal  levels  found  in  the  fishes  and 
shellfishes  analyzed  from  the  study  area  (Niger 
Delta  area,  Nigeria)  by  AAS  technique  were  much 
lower  than  the  World  Health  Organization's  ac- 
ceptable limits  for  metals  in  foods.  (Author's  ab- 
stract) 
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CALCUTTA  POLLUTANTS:  PART  1.  APPRAIS- 
AL OF  SOME  HEAVY  METALS  IN  CALCUTTA 
CITY  SEWAGE  AND  SLUDGE  IN  USE  FOR 
FISHERIES  AND  AGRICULTURE, 

Jadavpur  Univ.,  Calcutta  (India).  Dept.  of  Chemis- 


try. 

D.  Chakraborrti,  D.  Ghosh,  and  S.  Niyogi. 
International  Journal  of  Environmental  Analytical 
Chemistry   IJEAA3,   Vol.   30,   No.  4,   p  243-253, 
1987.  4  tab,  19  ref. 

Descriptors:  'Wastewater  analysis,  'Sludge  dispos- 
al, 'Pollutants,  'Pollutant  identification,  'Chemi- 
cal analysis,  Wastewater,  'Sludge,  'Heavy  metals, 
Chelate  extraction,  Atomic  absorption  spectrome- 
try, India,  Agriculture,  Fish  farming,  Lead, 
Copper,  Zinc,  Cadmium,  Chromium,  Nickel, 
Cobalt,  Manganese,  Iron,  Chromium,  Land  dispos- 
al. 

A  major  concern  with  the  practice  of  applying 
sewage-sludge  to  land  is  the  heavy  metal  content 
of  the  sewage-sludge.  A  chelate  extraction  proce- 
dure followed  by  atomic  absorption  spectrometry 
(AAS)  and  inductively  coupled  plasma  atomic 
emission  spectrometry  (ICP-AES)  is  described  for 
the  determination  of  some  heavy  metals  (Pb,  Cu, 
Zn,  Cd,  Ni,  Co,  Mn,  Fe  and  Cr)  in  sewage  and 
sludge.  The  procedure  is  applied  to  the  determina- 
tion of  Calcutta  sewage  and  sludge.  The  concen- 
tration of  the  above-mentioned  heavy  metals  in 
Calcutta  sewage-sludge  is  less  than  that  of  some 
cities  in  other  countries.  (Author's  abstract) 
W88-10527 


SAMPLE  HANDLING  AND  ANALYSIS  FOR  51 
VOLATILE  ORGANICS  BY  AN  ADAPTED 
PURGE  AND  TRAP  GC-MS  TECHNIQUE, 

Health   and   Welfare   Canada,   Ottawa   (Ontario). 

Health  Protection  Branch. 

R.  Otson,  and  C.  Chan. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.   30,  No.  4,  p  275-287, 

1987.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  Volatile  organic  compounds,  Gas  chro- 
matography-mass  spectrometry,  Water  pollution, 
Volatility,  Aromatic  compounds,  Chlorinated  hy- 
drocarbons. Priority  pollutants,  Temperature  ef- 
fects, Surveys,  Performance  evaluation. 

An  adapted,  purge  and  trap  GC-MS  (gas  chroma- 
tography-mass  spectrometry)  technique  using 
heated,  100  ml  aqueous  samples  was  evaluated  for 
the  determination  of  organics  in  a  water  quality 
survey.  The  51  volatile  organics  consisted  of  7 
aromatic,  40  halogenated  aliphatic  and  aromatic, 
and  4  other  compounds  and  included  the  purgeable 
priority  pollutants  listed  by  the  U.S.  E.P.A.  (Envi- 
ronmental Protection  Agency)  Detection  limits 
<1  microgram/1,  analytical  precision  <15%  RSD 
(relative  standard  deviation),  recoveries  >70%, 
and  precision  <20%  RSD  for  recoveries  over  all 
three  concentrations  were  generally  obtained  for 
the  51  standards,  each  spiked  at  1,  10,  and  50 
micrograms/1  into  purified  water.  The  few  in- 
stances of  abnormal  recoveries,  poor  detection 
limits,  and  poor  analytical  precision  were  often 
related.  Improved  detection  limits  were  obtained 
for  several  water-soluble  and  a  few  halogenated 
compounds  when  the  concentrator  trap  composi- 
tion was  changed,  transfer  line  temperature  was 
decreased,  and  the  sparger  vessel  temperature  was 
increased.  For  survey  control  samples,  i.e.,  spiked 
purified  in  bottles  transported  and  stored  up  to  1 
month,  recoveries  were  90  plus  or  minus  15%  of 
those  obtained  for  fresh  calibration  samples  and  the 
analytical  precision  for  replicate  control  samples 
was  <20%  RSD  for  most  of  the  organics.  The 
importance  of  control  samples  in  surveys  was  em- 
phasized by  the  occurrence  of  some  anomalous 
results.  (See  also  W88-10530)  (Author's  abstract) 
W88-10528 


APPLICATION  OF  A  PORTABLE  ION  CHRO- 
MATOGRAPH  FOR  FIELD  SITE  MEASURE- 
MENTS OF  THE  IONIC  COMPOSITION  OF 
FOG  WATER  AND  ATMOSPHERIC  AERO- 
SOLS, 

Technische  Univ.,  Vienna  (Austria).  Inst,  fuer  An- 
alytische  Chemie. 
R.  Tsitouridou,  and  H.  Puxbaum. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  1,  p  11-22,  No- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


vember  1987.  4  fig,  3  tab,  10  ref. 

Descriptors:  *Acid  rain  analysis,  *Air  pollution, 
•Aerosols,  'Pollutant  identification,  'Chemical 
analysis.  Fog.  Acidity.  Chromatography,  Field 
tests,  Cations,  Po  Valley,  Italy,  Chlorides,  Nitrites, 
Nitrates.  Sulfates.  Organic  compounds,  Cations, 
Fluorides,  Chemical  interference. 

For  the  analysis  of  selected  organic  and  inorganic 
ions  in  atmospheric  aerosol  samples,  single  column 
ion  chromatography  was  used.  Atmospheric  aero- 
sol constituents  were  sampled  with  five-stage  im- 
pactors,  diffusion  denuder  trains  and  fog  samplers. 
the  concentrations  of  the  components  Cl(-),  N02(- 
),  N03(-),  S04(2-)  and  hydroxymethylsulfonate 
(HMSA)  were  determined  by  anion  chromatogra- 
phy. Fluoride,  formate,  acetate,  glycolate/lactate, 
propionate  and  butyrate  were  analyzed  with  ion 
exclusion  chromatography,  whereas  monovalent 
cations  Na(-f),  NH4(  +  )  and  K(  +  )  with  cation 
chromatography.  Resolution  of  HMSA-formate 
and  HMSA-chloride  pairs  which  were  the  most 
problematic  cases,  were  studied.  Cross  interfer- 
ences and  detections  limits  of  all  the  ions  of  interest 
were  determined.  The  methods  were  applied  in  a 
field  sampling  campaign  in  the  Po  Valley  (Italy). 
(Author's  abstract) 
W88-10529 


DETERMINATION  OF  TRACE  LEVELS  OF 
POLYOXYETHYLENE-TYPE  NONIONIC  SUR- 
FACTANTS IN  ENVIRONMENTAL  WATERS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan).  Water  and  Soil  Environment  Div. 
K.  Inaba. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  1,  p  63-73,  No- 
vember 1987.  3  fig,  3  tab,  12  ref 

Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Nonionic  surfactants.  'Detergents,  Puri- 
fication, Polyoxyethylene,  Toluene,  Solvent  ex- 
traction, Water  pollution,  Chemical  interference. 
Spectrophotometry. 

An  analytical  method  for  polyoxyethylene-type 
nonionic  surfactants  is  proposed.  The  surfactants 
are  preconcentrated  by  solvent  extraction  with  tol- 
uene and  many  coexisting  substances  such  as  LAS 
(linear  alkylbenzene  sulfonates)  or  humic  acid  are 
washed  out  at  the  same  time.  Those  in  the  toluene 
can  extract  cobalt(II)  from  aqueous  thiocyanate 
solution.  By  determination  of  the  metal  with  spec- 
trophotometry as  4-(2-pyridylazo-)-resorcinolato 
complex,  the  concentration  of  the  surfactants  can 
be  measured.  Use  of  toluene  as  the  solvent  is  useful 
not  only  for  the  purification  of  the  surfactants  from 
many  interferences  but  also  for  the  easier  treatment 
of  waste  solvents  in  comparison  to,  i.e.,  halogenat- 
ed  organic  solvents.  (Author's  abstract) 
W88-10531 


DETERMINATION  OF  ORGANIC  GROUP  PA- 
RAMETERS: (AOCL,  AOBR,  AOS)  IN  WATER 
BY  MEANS  OF  ION-CHROMATOGRAPHIC 
DETECTIONS,  PYROHYDROLYSIS  AND  AB- 
SORPTION, 

Gesamthochschule    Paderborn    (Germany,    F.R.). 
Dept.  of  Applied  Chemistry. 
G.  Brandt,  and  A.  Kettrup. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  129-143, 
November  1987.  8  fig,  2  tab,  25  ref. 

Descriptors:  'Water  pollution.  'Pollutant  identifi- 
cation. 'Chemical  analysis,  'Organic  compounds, 
'Chromatography,  Adsorbable  organic  halogen 
compounds,  Adsorbable  organic  sulfur  com- 
pounds, Ions.  Pyrohydrolysis. 

In  recent  years  methods  have  been  developed  to 
determine  organic  halogen  at  the  microgram/1 
level  in  water  samples  by  adsorbing  these  com- 
pounds on  active  carbon  and  by  detecting  the 
inorganic  hahdes  formed  after  conversion  of  the 
adsorbates  by  pyrohydrolysis.  By  applying  these 
techniques  the  analysis  of  the  so-called  'Adsorb- 
able Organic  Halogen  (AOX)'  is  performed.  The 
distinction  of  each  of  the  halogens  in  the  group 
parameter  AOX  and  the  determination  of  the  pa- 


rameter 'adsorbable  organic  sulfur  compounds 
(AOS)'  can  be  realized  using  ion-chromatography 
for  the  detection  of  the  anions,  obtained  after  pyro- 
hydrolysis of  the  adsorbed  organic  compounds. 
Further  investigation  have  shown  good  adsorption 
capacity  of  a  newly  developed  nearly  chlorine- 
and  sulfur-free  active  carbon  for  organic  model 
substances.  The  examinations  concerning  the  pyro- 
hydrolysis of  the  organic  solutes  and  adsorption  of 
the  formed  inorganic  species  are  presented.  The 
conditions  for  complete  conversion  of  the  model 
substances  and  high  recovery  rates  in  inorganic 
anions  have  been  proved  successfully.  The  optimi- 
zation of  the  pyrohydrolysis  apparatus  and  of  the 
combustion  conditions  have  been  performed  and 
proved  with  good  results.  (Author's  abstract) 
W88-10533 


NOVEL  IN  SITU  CASCADE  ULTRAFILTRA- 
TION UNIT  SPECIFICALLY  DESIGNED  FOR 
FIELD  STUDIES  OF  ANOXIC  WATERS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10534 


ANALYSIS  OF  ORGANIC  MATTER  IN  WATER 
OF  LOW  TOC  (TOTAL  ORGANIC  CARBON) 
CONTENT  BY  CHROMATOGRAPHIC  TECH- 
NIQUES, 

Ecole  Superieure  de  Physique  et  de  Chimie  Indus- 

trielles,  Paris  (France).  Lab.  de  Chimie  Analytique. 

P.  Subra,  M.  C.  Hennion,  A.  Foucault,  and  R. 

Rosset. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  197-217, 

November  1987.  8  fig,  1  tab,  31  ref. 

Descriptors:  'Water  analysis,  'Pollutant  identifica- 
tion, 'Chemical  analysis,  'Organic  matter,  'Chro- 
matography, 'Drinking  water,  Water  pollution, 
Liquid  chromatography,  Gas  chromatography, 
Mass  spectorscopy,  Humic  acids. 

The  problems  encountered  when  analyzing  organ- 
ic pollutants  in  drinking  water  stem  from  the  large 
number  of  unknown  compounds  at  very  low  con- 
centrations. The  concentrations  of  the  organics 
was  carried  out  on  n-alkyl  silica  after  a  rigorous 
cleaning  or  by  liquid-liquid  extraction.  The  com- 
plexity of  these  extracts  renders  a  direct  analysis 
by  gas  chromatography  coupled  with  mass  spec- 
trometry impossible;  hence,  a  pre-separation  step  is 
required.  Reversed  and  normal  phase  chromatog- 
raphy have  been  investigated  with  these  extracts. 
The  former  leads  to  informative  fingerprints  but 
subsequent  identification  is  difficult.  Normal  phase 
liquid  chromatography  is  more  suitable  and  a  sepa- 
ration by  chemical  classes  of  increasing  polarity  is 
applied  to  water  extracts.  The  eluent  is  fractionat- 
ed, each  fraction  is  then  gently  evaporated  and 
subsequently  analyzed  by  GC  (gas  chromatogra- 
phy). Identification  is  then  possible  by  coupling 
with  mass  spectrometry.  These  procedures  are 
used  to  follow  the  changes  in  organic  matter 
during  the  two  last  steps  of  the  drinking  water 
treatment:  ozonization  and  filtration  on  active 
charcoal.  Another  application  is  the  analysis  of 
humic  extracts.  (Author's  abstract) 
W88-10535 


BIOACCUMULATIVE  BEHAVIOUR  OF  SOME 
PCB  CONGENERS  IN  LAKE  GENEVA  BROWN 
TROUT  (SALMO  LACUSTRIS  L.), 
Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  du  Genie  de  l'Environment. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10536 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  INDIGENOUS 
AND  TRANSPLANTED  MUSSELS  (MYTILUS 
EDULIS  L.)  ALONG  THE  DUTCH  COAST, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

M.  M.  Boom. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  251-261. 

November  1987.  5  fig,  12  ref. 


Descriptors:  'Pollutant  identification,  'Chemical 
analysis,  'Hydrocarbons,  'Bioaccumulation,  'Mus- 
sels, Chromatography,  Coastal  waters.  Water  pol- 
lution, The  Netherlands,  Water  pollution  sources, 
Monitoring,  Bioindicators. 

A  method,  originally  developed  to  investigate  the 
pollution  of  Dutch  coastal  water  metals  and  PCBs 
(polychlorinated  biphenyls),  was  modified  for  the 
determination  of  the  pollution  with  polycyclic  aro- 
matic hydrocarbons  (PAH).  The  method  is  based 
on  active  monitoring  with  mussels  (Mytilus  edulis 
L.).  Its  usefulness  has  already  been  demonstrated. 
A  method  for  the  determination  of  PAH  in  mussels 
has  been  developed.  The  method  is  based  on  the 
hydrolysis  of  tissue  with  4  M  sodium  hydroxide, 
extraction  with  hexane,  clean-up  with  10%  deacti- 
vated aluminum  oxide  and  quantitative  determina- 
tion with  reversed  phase  high  performance  liquid 
chromatography  (RP-HPLC)  and  fluorescence  de- 
tection. The  accumulation  plateau  of  most  of  the 
PAH  studied  has  not  been  reached  after  60  days. 
Gradients  of  pollution  were  found,  and  at  least  one 
significant  source  near  Urmviden  was  detected. 
(Author's  abstract) 
W88-10537 


FLOW  INJECTION  ANALYSIS  OF  HYDRO- 
GEN PEROXIDE,  SULFITE,  FORMALDE- 
HYDE AND  HYDROXYMETHANESULFONIC 
ACID  IN  PRECIPITATION  SAMPLES, 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

M.  P.  Keuken,  F.  P.  Bakker,  W.  A.  Lingerak,  and 

J.  Slanina. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  263-279, 

November  1987.  6  fig,  3  tab,  23  ref. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Flow  in- 
jection, 'Chemical  analysis,  'Fog,  'Precipitation, 
'Dew,  'Acidity,  Hydroxymethanesulfonic  acid, 
Chromatography,  Sulfates,  Sulfites,  Hydrogen  per- 
oxide, Formaldehyde. 

Hydroxymethanesulfonic  acid  (HMSA),  the  reac- 
tion product  of  sulfite  and  formaldehyde,  plays  an 
important  part  in  the  aqueous  phase  conversion  of 
sulfite  to  sulfate.  HMSA  is  fairly  stable  under 
acidic  conditions  and  in  the  presence  of  hydrogen 
peroxide.  Sulfite  is  unstable  under  these  conditions. 
A  flow  injection  set-up  was  developed,  that  allows 
the  determination  of  H202,  sulfite,  formaldehyde 
and  hydroxymethanesulfonic  acid.  H202  analysis 
by  amperometric  detection  offers  the  possibility  of 
a  simple,  robust  field  instrument.  The  detection 
limit  of  these  compounds  is  50  micrograms/1  and 
the  method  is  linear  up  to  5  mg/1.  A  large  fraction 
of  S(IV)  is  present  as  HMSA  in  fog,  dew  and 
precipitation  samples  in  The  Netherlands.  (Au- 
thor's abstract) 
W88-10538 


QUALITY  ASSURANCE  STUDY  FOR  THE 
ANALYSIS  OF  HYDROCARBONS  IN  SEDI- 
MENTS, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain).  Dept.  of  Environmental  Chemistry. 

J.  Albaiges,  and  J.  Grimalt. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  281-293, 

November  1987.  2  fig,  3  tab,  12  ref. 

Descriptors:  'Petroleum  hydrocarbons,  'Oil  pollu- 
tion, 'Marine  sediments,  'Chemical  analysis, 
•Chromatography,  'Quality  control,  Errors,  Sta- 
tistics, Aromatic  compounds. 

Two  exercises  (MEDCAL  I  and  II)  were  conduct- 
ed during  November  1984  and  October  1986,  with 
participants  from  the  Mediterranean  region,  for 
testing  the  IOC  (International  Oceanographic 
Commission)  Manual  for  the  determination  of  pe- 
troleum hydrocarbons  in  sediments  (IOC,  Manuals 
and  Guides,  No.  11).  The  gas  chromatographic 
analysis  of  the  saturated  hydrocarbon  fraction  pro- 
vided, at  the  best,  a  precision  of  60%  (relative 
standard  deviation,  RSD)  for  n-alkanes  (mean  con- 
centration 0.89  micrograms/g)  and  56%  for  the 
unresolved  complex  mixture  (UCM)  (mean  con- 
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centration  16  micrograms/g).  The  CPI  (n-alkane 
odd-even  predominance)  and  the  pristane/phytane 
ratio  provided  better  results  (13%  RSD).  The  aro- 
matic fractions,  analyzed  by  UV-fluorescence, 
yielded  in  total  a  mean  concentration  of  10  micro- 
grams/g of  chrysene  equivalents  with  a  49%  RSD. 
The  extraction-partition  step  was  confirmed  to  be 
the  main  source  of  error  in  the  analysis  because 
when  the  results  were  corrected  for  recoveries,  the 
RSD  were  reduced  to  17,  30  and  6%  for  n-alkanes, 
UCM  and  total  aromatics,  respectively.  The  refer- 
ence inter-laboratory  precision  was,  respectively, 
18,  14,  and  14%.  (Author's  abstract) 
W88-10539 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  CATIONIC  SURFACTANTS  IN  ENVI- 
RONMENTAL SAMPLES  USING  A  CONTINU- 
OUS POST-COLUMN  ION-PAIR  EXTRAC- 
TION DETECTOR  WITH  A  SANDWICH 
PHASE  SEPARATOR, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Analytical  Chemistry. 
C.  De  Ruiter,  J.  C.  H.  F.  Hefkens,  U.  A.  T. 
Brinkman,  R.  W.  Frei,  and  M.  Evers. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  325-339, 
November  1987.  6  fig,  3  tab,  19  ref. 

Descriptors:  *Pollutant  identification,  "Chemical 
analysis,  *  Surfactants,  'Liquid  chromatography, 
Cationic  surfactants,  Ditallowdimethylammonium 
chloride,  Statistics,  Rivers,  Water  pollution. 

A  new  detection  technique  is  described  for  the 
quantitative  analysis  of  cationic  surfactants  by 
HPLC  (high  performance  liquid  chromatography) 
via  post-column  ion-pair  formation.  A  new  sand- 
wich type  phase  separator,  as  part  of  the  extraction 
detector,  was  successfully  introduced.  The  method 
was  used  to  determine  ditallowdimethylammonium 
chloride  (DTDMAC)  in  various  environmental 
samples.  Detection  limits  of  DTDMAC  in  river 
water  were  about  2  micrograms/1  (60  ng  absolute; 
S/N  =  5)  and  ng/1  (260  pg  absolute;  S/N  =  5),  using 
methyl  orange  and  9,10-dimethoxyanthracene-2- 
sulfonate  (DAC)  as  ion-pairing  agents,  respective- 
ly. The  environmental  concentration  of 
DTDMAC  found  on  random  samples  from  2  Bel- 
gian rivers  range  from  30  to  40  micrograms/1.  The 
reproducibility  of  the  determination  of  DTDMAC 
in  river  water  was  4.2%  (RSD;  relative  standard 
deviation)  (n  =  20).  (Author's  abstract) 
W88-10540 


ANALYSIS  OF  DISPERSE  YELLOW  42  IN  EN- 
VIRONMENTAL SAMPLES, 

Bayreuth  Univ.  (Germany,  F.R.).  Chair  of  Ecolog- 
ical Chemistry  and  Geochemistry. 
V.  Breitung,  B.  Packebusch,  and  O.  Hutzinger. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,   Vol.   32,   No.   2,  p   135-144, 
January  1988.  3  fig,  3  tab,  13  ref. 

Descriptors;  *Chemical  analysis,  "'Chromatogra- 
phy, "Dyes,  *Dye  industry  wastes,  Disperse 
Yellow  42,  Gas  chromatography,  Mass  spectrome- 
try, Natural  waters,  Liquid  chromatography,  Ad- 
sorption chromatography.  Sediments. 

An  analytical  procedure  was  developed  for  deter- 
mining low  concentrations  of  Disperse  Yellow  42 
in  natural  water  and  sediment  samples.  The  dye  is 
extracted  with  organic  solvents,  cleaned  up  by 
adsorption  chromatography,  concentrated,  and 
analyzed  by  reversed  phase  HPLC  (high-perform- 
ance liquid  chromatography).  A  method  to  identify 
DY  42  in  samples  with  GC/MS  (gas  chromatogra- 
phy/mass  spectrometry)  is  also  described.  (Au- 
thor's abstract) 
W88-10542 


METHODS  OF  BACKGROUND  ENVIRON- 
MENTAL POLLUTION  MONITORING  AP- 
PLIED IN  CMEA  MEMBER  COUNTRIES, 

Akademiya  Nauk  SSSR,  Moscow.  Natural  Envi- 
ronment and  Climate  Monitoring  Lab. 
F.  Y.  Rovinsky,  M.  I.  Afanasyev,  L.  V.  Burtseva, 
and  E.  I.  Yushkan. 
International  Journal  of  Environmental  Analytical 


Chemistry  1JEAA3,  Vol.  32,  No.  3-4,  p  167-176, 
February  1988.  11  ref. 

Descriptors:  *Water  pollution  control,  "Monitor- 
ing,  "Quality  control,  "Pollutant  identification, 
"Chemical  analysis,  Pesticides,  Ozone,  Heavy 
metals,  Hydrocarbons,  Chlorinated  hydrocarbons, 
Eastern  Europe. 

Methods  of  environmental  sampling  and  proce- 
dures are  described  for  determination  of  sulfur 
dioxide,  sulfate,  ozone,  nitrogen  oxides,  mercury, 
lead,  cadmium,  arsenic,  DDT  and  other  organoch- 
lorine  pesticides  such  as  3,4-benzo(a)pyrene  and 
other  PAHs  (polycyclic  aromatic  hydrocarbons)  at 
background  levels  in  environmental  media  used  at 
background  stations  (Bulgaria,  Hungary,  East  Ger- 
many, Poland,  Romania,  Czechoslovakia,  Soviet 
Union.  The  program  and  methodology  of  the  qual- 
ity assurance  of  the  information  on  pollutants'  con- 
tent in  environmental  media  received  when  differ- 
ent procedures  and  devices  are  applied,  are  envis- 
aged. (Author's  abstract) 
W88-10544 


CLUSTER  ANALYSIS  AS  A  TOOL  IN  THE 
STUDY  OF  GROUNDWATER  QUALITY, 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

G.  Rauret,  R.  Rubio,  F.  X.  Rius,  and  M.  S. 

Larrechi. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  32,  No.  3-4,  p  255-268, 

February  1988.  8  fig,  3  tab,  14  ref. 

Descriptors:  "Chemical  analysis,  "Pattern  recogni- 
tion, "Groundwater  pollution,  "Water  sampling, 
Aquifers,  Cluster  analysis,  Spain,  Alkalinity,  Sul- 
fates, Hydrogen  ion  concentration,  Conductivity, 
Aquifers,  Aquifer  characteristics. 

A  study  of  the  vulnerability  of  the  river  Tenes 
aquifer  has  been  carried  out  by  means  of  cluster 
analysis.  On  the  basis  of  1 1  features  measured  for 
47  groundwater  samples,  pattern  recognition  tech- 
niques allow  the  visualization  of  several  types  of 
waters.  Moreover,  the  natural  differences  occur- 
ring between  manual  and  pump  sampling  proce- 
dures have  arisen.  Alkalinity  and  pH  and  to  a 
lesser  extent  sulfates  and  conductivity  have  been 
identified  as  the  features  which  contribute  to  the 
differentiation  of  the  water  samples  according  to 
the  sampling  procedure.  The  withdrawal  from  the 
chemometric  analysis  of  these  variables  leads  to 
the  presence  of  a  sole  type  of  water  quality  in 
which  those  samples  that  show  the  influence  of  the 
surface  pollution  can  be  distinguished.  (Author's 
abstract) 
W88- 10546 


DETERMINATION  OF  NITRITE  BY  REVERSE 
FLOW  INJECTION  ANALYSIS, 

Murcia  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

P.  Vinas,  M.  Hernandez  Cordoba,  and  C.  Sanchez- 
Pedreno. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  32,  No.  3-4,  p  279-289, 
February  1988.  6  fig,  1  tab,  38  ref. 

Descriptors:  "Spectrophotometry,  "Nitrites,  "Meat 
processing  industry,  "Pollutant  identification, 
Cured  meats,  Reverse  flow  injection  analysis, 
Wastewater  pollution.  Curing,  Dyes,  Safranin-T. 

A  simple  method  for  the  determination  of  nitrite 
using  flow  injection  analysis  is  proposed.  Safra- 
nine-T  is  quickly  diazotized  by  nitrite  and  coupled 
with  an  excess  of  this  dye.  The  rFIA  (reverse  flow 
injection  analysis)  mode  with  a  single-channel 
gives  maximum  sensitivity.  The  influence  of  reac- 
tion variables  and  rFIA  manifold,  the  precision  and 
accuracy  of  the  method  and  the  effects  of  foreign 
ions  are  studied.  The  procedure  is  applied  to  the 
determination  of  nitrite  in  wastewaters  and  cured 
meats.  (Author's  abstract) 
W88-10548 


NIOBIUM    IN   THE   ENVIRONMENT   AND   A 
NEW  METHOD  FOR  ITS  TRACE  ANALYSIS 


USING  MOLECULAR  OR  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Centre    for   Water    Resources    Development    and 

Management,  Calicut  (India).  Water  Quality  and 

Environment  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10550 


EFFECT  OF  INDUSTRIAL  POLLUTION  ON 
LAKE  EWINGI  (MASURIAN  LAKELAND)  ES- 
TIMATED BY  REMOTE  SENSING  TECH- 
NIQUES, 

Instytut      Ksztaltowania      Srodowiska,      Warsaw 

(Poland). 

M.  Giercuszkiewicz-Bajtlik. 

Ekologia  Polska  ELPLBS,  Vol.  34,  No.  2,  p  193- 

201,  1986.  2  fig,  4  tab,  9  ref. 

Descriptors:  "Lake  Ewingi,  "Maps,  "Water  pollu- 
tion, "Lakes,  "Industrial  wastes,  "Remote  sensing, 
"Poland,  Aerial  photography,  Pollution  index, 
Spatial  distribution. 

Aerial  multispectral  photographs  of  Lake  Ewingi 
were  taken  in  August  1979  to  elaborate  a  map  of 
surface  distribution  of  pollution  concentrations  of 
lake  water.  This  map  provided  information  on  the 
quantitative  and  qualitative  pollution  of  the  entire 
aquatic  environment  at  the  moment  of  investiga- 
tions and  on  main  sources  of  lake  pollution.  The 
sensitivity  of  the  method  for  particular  water  pol- 
lution indices  was  determined.  (Author's  abstract) 
W88-10611 


ACCUMULATION  OF  ORGANOCHLORINES 
AND  MERCURY  IN  FLOUNDER  -  AN  AP- 
PROACH TO  POLLUTION  ASSESSMENTS, 

Biologische   Anstalt   Helgoland   (Germany,   F.R.) 
A.  Kohler,  U.  Harms,  and  B.  Luckas. 
Helgolaender   Meeresuntersuchungen   HEMEDC, 
Vol.  40,  No.  4,  p  431-440,  1986.  4  fig,  1  tab,  29  ref. 

Descriptors:  "Bioindicators,  "Polychlorinated  bi- 
phenyls,  "Chlorinated  hydrocarbons,  "Mercury, 
"Pollutant  identification,  "Water  pollution  effects, 
"Population  exposure,  "Flounders,  "Bioaccumula- 
tion,  Toxicity,  Estuaries,  Industrial  pollutants,  Sea- 
sonal variations,  Fish  populations,  Marine  sedi- 
ments, Oxygen  depletion,  Animal  tissues. 

Levels  of  polychlorinated  biphenyls  (PCBs)  Hex- 
achlorobenzine  (HCB)  and  Hg  were  determined  in 
the  muscle  tissue  of  flounder  (Platichthys  flesus 
L.),  sampled  at  two  sites  of  the  highly  industrial- 
ized Elbe  estuary  that  is  characterized  by  a  de- 
creasing gradient  of  contaminant  levels  in  water 
and  sediments  toward  the  mouth  of  the  river.  The 
contaminant  levels  were  compared  to  those  found 
in  muscle  tissue  of  flounders  caught  in  an  unpollut- 
ed reference  area,  the  Eider  estuary.  Juvenile 
flounders  (1-2  cm  total  length)  caught  during  their 
migration  from  the  southern  North  Sea  coast  into 
the  Elbe  estuary  in  early  summer  showed  a  signifi- 
cantly higher  level  of  contamination  at  both  Elbe 
stations  than  those  from  the  reference  area.  In  the 
following  spring,  the  flounders,  having  grown  to  a 
length  of  12-14  cm,  reflected  the  gradient  of  con- 
taminants measured  in  water  and  sediment.  How- 
ever, during  summer  and  late  autumn,  a  drastic 
increase  in  average  contaminant  concentration  was 
observed  in  the  muscle  tissue  of  flounders  taken 
from  the  less  polluted  estuarine  site.  It  became 
evident  that  severe  oxygen  depletion  in  the  heavily 
polluted  area  near  Hamburg  had  provoked  the 
migration  of  highly  contaminated  fish  downstream 
to  the  less  polluted  sampling  area;  thus  intermin- 
gling with  the  less  contaminated  flounder  popula- 
tion of  this  region  had  occurred.  The  results  ob- 
tained indicate  that  careful  analysis  of  environmen- 
tally controlled  behavioral  patterns  in  the  species 
used  for  monitoring  purposes  as  well  as  an  appro- 
priate statistical  treatment  of  the  data  gained  from 
chemical  analysis  are  essential  for  assessing  the 
contaminant  concentrations  in  organisms  in  rela- 
tion to  the  pollution  load  of  their  habitats.  (Au- 
thor's abstract) 
W88-10631 
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DETERMINING  PATHOGEN  LEVELS  IN 
SLUDGE  PRODUCTS, 

N.  Goldstein,  W.  A  .  Yanko,  J.  M.  Walker,  and  W. 

Jakubowski. 

Biocycle  BCYCDK,  Vol.  29,  No.  5,  p  44-47,  67, 

May/June  1988.  3  tab. 

Descriptors:  'Sludge  utilization,  'Compost,  'Pol- 
lutants, 'Sludge  solids,  'Pathogens,  'Pollutant 
identification,  Microorganisms,  Laboratories, 
Chemical  analysis,  Sewage,  Public  health,  Popula- 
tion exposure,  Risks. 

The  San  Jose  Creek  Water  Quality  Laboratory 
(part  of  the  Los  Angeles  County  Sanitation  Dis- 
tricts) in  Whittier,  California,  conducted  a  study  of 
pathogens  in  sludge  products  that  could  be  distrib- 
uted and  marketed  to  the  general  public.  This 
study  was  conducted  under  contract  with  the  U.S. 
EPA's  Health  Effects  Research  Laboratory  in  Cin- 
cinnati, Ohio.  This  article  recounts  that  study, 
whose  basic  objective  was  to  determine  the  types 
and  concentrations  of  various  non-pathogenic  indi- 
cator microorganisms  and  pathogenic  microorga- 
nisms that  may  be  present  in  these  sludges.  The 
findings  were  published  in  a  report  called:  'Occur- 
rence of  Pathogens  in  Distribution  and  Marketing 
Municipal  Sludges.'  The  study  also  surveyed  the 
presence  of  chemicals  in  distributed  and  marketed 
sludges.  Composts  and  other  sludge  products  were 
sampled  in  a  total  of  26  facilities.  Samples  were 
analyzed  for  a  variety  of  bacteria,  viruses,  parasites 
and  fungi.  The  only  potential  pathogens  that  were 
detected  were  bacterial,  including  Salmonella,  Yer- 
sinia, and  toxigenic  Escherichia  coli.  No  health 
hazard  was  found  associated  with  respect  to  para- 
sitic helminth  ova,  Campylobacter  (a  bacterium 
that  can  cause  gastroenteritis,  or  enteric  viruses). 
All  of  the  sewage  sludge  products  examined  were 
found  to  contain  variable  concentrations  of  non- 
pathogenic indicator  microorganisms.  The  report 
stated  that  the  extent  of  risk  associated  with  the  use 
of  sludge  products  has  not  been  determined.  Re- 
searchers found  no  reports  of  anyone  contracting 
an  illness  from  using  a  sludge  compost-based  fertil- 
izer or  soil  amendment  product.  (Friedmann-PTT) 
W88-10637 


BACTERIOPHAGES  AS  MODEL  ORGANISMS 
IN  WATER  TREATMENT, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-10744 


DETERMINATION  OF  THE  ORTHOPHOS- 
PHATE  AND  TOTAL  ORTHOPHOSPHATE, 
SENSITIVITY  AND  REPRODUCIBILITY, 

Institut      Hygieny      a      Epidemiologic      Prague 

(Czechoslovakia). 

J   Popovsky. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  255-258, 

October  1986.  2  tab,  5  ref. 

Descriptors:  'Orthophosphates,  'Chemical  analy- 
sis, 'Qualitative  analysis,  Sensitivity,  Testing  pro- 
cedures, Water  analysis. 

Four  methods  of  orthophosphate  analysis  are  com- 
pared. Limit  of  sensitivity,  reproducibility,  inter- 
ferences, contamination  during  the  procedure,  stor- 
age of  samples,  and  the  advantages  and  disadvan- 
tages of  each  method  are  discussed.  The  most 
important  interferences  seem  to  be  caused  acid  by 
compounds  of  arsenic,  which  react  in  the  same 
way  as  the  orthophosphates.  The  most  frequent 
analytical  method  for  orthophosphates  is  the  reac- 
tion of  ammonium  molybdate  in  sulfuric  acid  and  a 
reduction  of  the  hexadimolybdenphosphoric  acid. 
Methods  using  organic  solvents  for  the  extraction 
of  the  phosphomolybdenum  complex  and  reduc- 
tion with  ascorbic  acid  or  stannous  chloride  are 
useful  for  removing  many  of  the  interferences  and 
increasing  the  reproducibility  and  sensitivity  of  the 
procedure.  The  most  commonly  used  method  for 
the  determination  of  total  orthophosphates  is  com- 
plete hydrolysis  using  sulfuric  acid  and  hydrogen 
peroxide  or  perchloric  acide.  Tabulation  of  the 
four  methods  includes  limit  of  determination,  re- 
producibility, interferences,  chemicals  used,  and 
advantages  and   disadvantages.   (Friedmann-PTT) 


W88-10811 


GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 
METRIC  IDENTIFICATION  OF  CHLORINAT- 
ED AND  OXYGENATED  CYCLOHEXENE  AR- 
TIFACTS FORMED  DURING  THE  ANALYSIS 
OF  CHLORINATED  WATER  SAMPLES, 
North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
A.  M.  Dietrich,  R.  F.  Christman,  and  G.  S.  Durell. 
Biomedical  and  Environmental  Mass  Spectrometry 
BMSYAL,  Vol.  5,  No.  8,  p  453-458,  April  1988.  4 
fig,  1  tab,  19  ref 

Descriptors:  'Pollutant  identification,  'Mass  spec- 
trometry, 'Contamination,  'Gas  chromatography, 
'Spectrometers,  'Water  analyis,  Drinking  water, 
Organic  compounds,  Quantitative  analyis,  Chemi- 
cal properties,   Chemical   reactions,   Chlorination. 

Chlorinated  and  oxygenated  cyclohexene  deriva- 
tives detected  in  methylene  chloride  extracts  of 
chlorinated  drinking  water  were  demonstrated  to 
be  artifacts  produced  during  sample  preparation. 
Commercial  methylene  chloride  contains  cyclo- 
hexene as  a  preservative,  and  this  reacted  during 
the  extraction/concentration  process  to  produce 
microgram  amounts  of  chlorocyclohexene,  2-chor- 
ocyclohexanol,  trans- 1,2-dichorocyclohexane,  cy- 
clohexenone  and  cyclohexenol.  Quantitative  analy- 
sis indicated  that  over  90%  of  the  initial  cyclohex- 
ene was  consumed  during  the  process.  Dechlorina- 
tion of  drinking  water  with  sodium  arsenite  signifi- 
cantly reduced  but  did  not  eliminate  cyclohexene 
artifact  formation.  (Author's  abstract) 
W88-10838 


EVALUATION  OF  A  HIGH-RESOLUTION  GAS 

CHROMATOGRAPHY/HIGH-RESOLUTION 

MASS  SPECTROMETRY  METHOD  FOR  THE 

DETERMINATION  OF  2,3,7,8-TETRACHLOR- 

ODIBENZO-P-DIOXIN  IN  SOIL  AND  WATER, 

Midwest  Research  Inst.,  Kansas  City,  MO. 

J.  S.  Stanley,  T.  M.  Sack,  Y.  Tondeur,  and  W.  F. 

Beckert. 

Biomedical  and  Environmental  Mass  Spectrometry 

BMSYAL,  Vol.  17,  No.  1,  p  27-35,  July  1988.  2  fig, 

4  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Mass  spec- 
trometry, 'Gas  chromatography,  'Dioxin,  Spec- 
trometers, Soil  contamination,  Water  pollution, 
Organic  compounds,  Chemical  analysis,  Water 
analysis,  Soil  analysis,  Chemical  properties. 

An  analytical  protocol  for  the  determination  of 
2,3,7,8-tetrachlorodibenzo-p-dioxion  (2,3,7,8- 

TCDD)  and  total  TCDSs  in  soil,  sediment,  and 
aqueous  samples  using  high-resolution  gas  chroma- 
tography/high-resolution  mass  spectrometry 
(HRGC/HRMS)  was  evaluated  through  replicate 
analyses  of  fortified  and  unspiked  soil  and  aqueous 
samples.  The  results  of  these  analyses  demonstrat- 
ed that  the  method  is  useful  for  the  determination 
of  2,3,7,8-TCDD  and  total  TCDDs  at  concentra- 
tions ranging  from  10  to  200  pg/g  (ppt)  in  soil 
samples  and  from  100  to  2000  pg/1  (ppq)  in  aque- 
ous samples.  Absolute  recoveries  of  the  method 
internal  standard,  (13C12-2,3,7,8-TCDD),  ranged 
from  24-88%.  Lower  levels  of  detection  can  be 
achieved  through  a  slight  modification  of  the 
method  with  respect  to  initial  sample  size  and/or 
final  extract  volume.  Instrumental  parameters  that 
affect  data  quality,  specifically  HRGC  column  per- 
formance, mass  resolution  and  mass  measurement 
accuracy  are  presented.  (Author's  abstract) 
W88-10839 


SCYTOSIPHON  LOMENTARIA  (PHAEO- 
PHYTA)  AS  AN  INDICATOR  OF  HEAVY- 
METAL  CONTAMINATION  OF  SEA  WATERS, 

Akademiya  Nauk  SSSR,  Vladivostok.  Inst,  of  Pa- 
cific Ocean  Geography. 
N.  K.  Khristoforova. 

PSZNI:  Marine  Ecology,  Vol.  6,  No.  2,  p  121-126, 
1985.  1  tab,  21  ref 

Descriptors:  'Heavy  metals,  'Bioindicators,  'Pol- 
lutant identification,  'Water  pollution,  'Algae, 
Lead,  Iron,  Coastal  waters,  Marine  environments, 


Sea  of  Japan,  Monitoring,   Mollusks,   Plant  mor- 
phology. 

The  brown  alga  Scytosiphon  lomentaria  is  dis- 
cusses as  a  possible  indicator  of  heavy-metal  con- 
tamination of  marine  coastal  waters.  A  comparison 
with  other  brown  algae  shows  that  a  strong  devel- 
opment of  the  specific  surface  of  S.  lomentaira 
thallus  increases  the  ability  of  accumulating  sus- 
pended iron  and  lead  from  ambient  waters.  The 
paper  presents  the  results  obtained  from  several 
localities  in  the  Sea  of  Japan.  Scytosiphon  is  shown 
to  have  an  advantage  over  other  indicator  species 
used  in  the  monitoring  of  sea  heavy-metal  contami- 
nation due  to  its  virtually  'cosmopolitic'  distribu- 
tion. It  is  suggested  that  algae  may  be  superior  to 
molluscs  for  monitoring  pollution.  Morphological 
and  metabolic  simplicity,  absence  of  sex  differ- 
ences, and  no  need  for  time-consuming  depuration 
are  among  the  advantgages  of  algae.  (Author's 
abstract) 
W88-10852 


EFFECT  OF  COPPER,  CADMIUM  AND  ZINC 
ON  FISH-FOOD  ORGANISMS,  DAPHNIA 
LUMHOLTZI  AND  CYPRIS  SUBGLOBOSA, 

Andhra   Pradesh   Agricultural   Univ.,   Hyderabad 

(India).  Dept.  of  Fishery  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10861 


PROFUNDAL  MACROBENTHOS  IN  A  POL- 
LUTED LAKE:  DEPTH  DISTRIBUTION  AND 
ITS  RELATIONSHIP  WITH  BIOLOGICAL  IN- 
DICES FOR  WATER  QUALITY  ASSESSMENT, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dipt,  di  Biologia  Animale  e  dell  'Uomo. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10888 


EXAMINATION  OF  SURFACE  WATERS  USED 
A  SOURCES  OF  SUPPLY  IN  THE  PORT  HAR- 
COURT  AREA:  II.  CHEMICAL  HYDROLOGY, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Microbiology  Div. 
For  primary  bibliographic  entry  see  Field  5F. 

W88-10891 


COMPARATIVE  STUDY  ON  THE  PRECON- 
CENTRATION  OF  COPPER  TRACES  IN  NON- 
SALINE  WATERS  WITH  CHELATING 
RESINS, 

Thessaloniki   Univ.,   Salonika  (Greece).   Environ- 
mental Pollution  Control  Lab. 
D.  Vousta,  C.  Samara,  K.  Fytianos,  and  T. 
Kouimtzis. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  330,  No.  7,  p  596-599,  May  1988.  1 
fig,  3  tab,  16  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chemical  analysis,  'Copper,  'Chelating 
agents,  'Resins,  Trace  metals,  Chelex  100,  Hyphan 
cellulose,  Amberlite  IRC  718,  Rivers,  Lakes,  Com- 
parative studies. 

Chelex  100,  Hyphan  cellulose  and  Amberlite  IRC 
718  were  tested  with  regard  to  their  chelation 
efficiency  for  copper  traces.  The  retention  of 
copper  on  the  three  resins  was  quantitative  above 
pH  3.  Complete  elution,  however,  from  Chelex  100 
and  Hyphan  was  only  possible  by  a  mixture  of 
HN03  and  HC1.  These  two  resins  were  compared 
relevant  to  their  preconcentration  efficiency  for 
copper  traces  from  river  and  lake  water  samples. 
When  employing  the  batch  equilibration  technique, 
sufficient  recoveries  were  achieved  for  both  of 
them.  The  presence  of  complexing  agents  such  as 
EDTA,  NTA,  sodium  polyphosphate  and  humic 
acids  affected  the  preconcentration  efficiency  of 
Chelex  100  as  well  as  that  of  Hyphan.  Chelex  100 
seemed  to  be  more  free  from  EDTA  and  NTA 
interferences  than  the  Hyphan  exchanger.  (Au- 
thor's abstract) 
W88-10901 
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DETERMINATION  OF  SELENIUM  IN  SEDI- 
MENTS BV  HYDRIDE  GENERATION 
ATOMIC  ABSORPTION  SPECTROMETRY: 
ELIMINATION  OF  INTERFERENCES, 

Nagoya  City   Environmental   Pollution  Research 

Inst.  (Japan). 

K.  Itoh,  M.  Chikuma,  and  H.  Tanaka. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  330,  No.  7,  p  600-604,  May  1988.  6 

fig,  3  tab,  18ref. 

Descriptors:  'Selenium,  'Chemical  analysis,  'Pol- 
lutant identification,  'Trace  metals,  'Heavy 
metals,  Estuaries,  Sediments,  Atomic  absorption 
spectroscopy,  Fluorometry. 

The  hydride  generation/atomic  absorption  spec- 
trometry (AAS)  with  an  automated  flow  system  is 
useful  for  the  routine  analysis  of  selenium  in  envi- 
ronmental samples.  This  method  is,  however,  sub- 
ject to  interferences  from  transition  metal  ions  and 
other  hydride  forming  ions.  The  conditions  to  min- 
imize the  interferences  were  established:  the  con- 
centration of  HC1  6  mol/1;  the  concentration  of 
tetrahydroborate  0.5%.  Iron(III)  chloride  released 
the  depression  of  selenium  signals  by  metal  ions 
such  as  copper(II)  and  bismuth(III).  Selenium  in 
several  standard  reference  materials  including  sedi- 
ment samples  was  determined  by  the  present 
method  and  by  fluorimetry  with  2,3-diaminon- 
aphthalene  (DAN).  The  results  obtained  by  the  2 
methods  agreed  with  an  acceptable  precision.  This 
means  that  hydride  generation/AAS  offers  good 
precision  and  accuracy  in  the  determination  of 
selenium  in  sediment  samples  as  well  as  DAN 
fluorimetry.  However,  the  former  is  much  simpler 
in  operation.  The  method  was  applied  to  the  deter- 
mination of  selenium  in  estuarine  sediments  collect- 
ed in  Nagoya  harbor  and  Ise  Bay.  The  results  can 
be  used  to  assess  the  pollution  state  of  these  places. 
(Author's  abstract) 
W88-10902 


MULTISPECIES  TESTS:  RESEARCH  NEEDS 
TO  ASSESS  THE  EFFECTS  OF  CHEMICALS 
ON  AQUATIC  LIFE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10999 


HARMONIZATION  OF  BIOLOGICAL  TEST- 
ING METHODOLOGY:  A  PERFORMANCE- 
BASED  APPROACH, 

Environmental    Monitoring    Systems    Lab.,    Las 
Vegas,  NV. 
L.  R.  Williams. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  288-301,  2  fig,  1 
tab,  4  ref. 

Descriptors:  'Toxicology,  'Performance  evalua- 
tion, 'Water  quality  control,  'Biological  studies, 
'Testing  procedures,  'Monitoring,  'Aquatic  toxi- 
cology, Chemical  analysis,  Standards,  Evaluation. 

The  latitude  provided  in  many  written  biological 
test  methods,  including  ASTM  standard  practices, 
is  such  that  different  laboratories  can  produce 
widely  varying  test  results  on  the  same  test  materi- 
als while  in  technical  compliance  with  the 
'method.'  One  obvious  solution  to  this  problem  is 
to  standardize  upon  more  tightly  controlled,  less 
flexible  testing  procedures.  This  approach,  while 
widely  accepted  in  the  field  of  chemistry,  has  been 
strongly  resisted  by  the  biological  testing  commu- 
nity. This  paper  presents  an  alternative  approach 
to  achieving  comparability  of  testing  data  among 
laboratories  while  retaining  a  high  degree  of  flexi- 
bility for  the  individual  laboratory.  The  keys  to 
this  approach  are:  (1)  the  development  and  routine 
use  of  standard  reference  materials  for  test  system 
calibration  and  control;  (2)  the  development  of 
'reference  standard  methods'  that  are  sufficiently 
controlled  that  responses  of  the  test  systems  to 
known  test  materials  are  predictable  and  reproduc- 


ible; and  (3)  participation  in  external  performance 
evaluation  programs.  Recommendations  for  imple- 
mentation of  a  performance-based  method  evalua- 
tion program  are  offered.  (See  also  W88-10991) 
(Author's  abstract) 
W88-11013 


USEFULNESS  OF  THE  LIPID  INDEX  FOR 
BIOACCUMULATION  STUDIES  WITH  DAPH- 
NIA  MAGNA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
D.  D.  Dauble,  D.  C.  Klopfer,  D.  W.  Carlile,  and 
R.  W.  Hanf. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  350-358,  2  fig,  2 
tab,  19  ref.  DOE  Contract  DE-AC06-76RLO  1830. 

Descriptors:  'Toxicology,  'Bioassay,  'Lipid  index, 
'Bioaccumulation,  'Lipid  index,  Aquatic  toxicol- 
ogy, 'Daphnia,  Aquatic  animals,  Water  pollution 
effects,  Toxicity,  Biological  magnification,  Popula- 
tion dynamics,  Carbon  radioisotopes,  Monitoring, 
Lipids. 

Bioaccumulation  studies  with  Daphnia  magna  have 
become  an  important  tool  for  hazard  evaluation  of 
potentially  toxic  materials  released  to  aquatic  envi- 
ronments. Despite  widespread  use  of  this  test  orga- 
nism, little  attention  has  been  paid  to  influence  of 
stored  lipids  on  uptake  of  xenobiotics.  Principles  of 
zooplankton  population  dynamics  in  the  limnologi- 
cal  literature  were  drawn  upon  to  define  experi- 
mental parameters  for  bioconcentration  testing  of 
organic  compounds.  Adult  test  populations  were 
initially  starved  and  monitored  for  lipid  content 
and  brood  production.  Mean  lipid  index  values 
declined  at  72  h  to  <  50%  of  those  observed  at  24 
h.  The  number  of  hatched  young  peaked  at  48  h 
and  was  inversely  related  to  lipid  storage  and 
ovary  production.  In  a  separate  experiment,  uptake 
kinetics  of  14-C-labelled  quinoline  were  compared 
between  two  daphnid  test  groups  with  mean  lipid 
scores  of  5.4  and  2.8,  respectively.  Total  radioac- 
tivity was  significantly  higher  for  the  high  lipid 
group  at  8  h,  and  the  coefficient  of  variation  was 
lower.  Estimated  bioconcentration  factors  adjusted 
to  dry  weight  were  similar.  These  studies  indicated 
that  lipid  reserves  of  daphnid  test  populations  can 
be  routinely  monitored  as  an  indicator  of  stress  in 
the  laboratory.  Bioaccumulation  tests  should  be 
limited  to  <  24  h  to  avoid  depletion  of  lipid  stores, 
which  may  cause  increased  variation  in  tissue  con- 
centration over  time.  (See  also  W88-10991)  (Au- 
thor's abstract) 
W88-11019 


EFFECT  OF  CONSTRUCTION,  INSTALLA- 
TION, AND  DEVELOPMENT  ON  THE  TUR- 
BIDITY OF  WATER  IN  MONITORING  WELLS 
IN  FINE-GRAINED  GLACIAL  TILL, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 
Geophysical  Sciences. 

D.  G.  Paul,  C.  D.  Palmer,  and  D.  S.  Cherkauer. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
417-441,  10  fig,  2  tab,  10  ref.  USGS  Grant  14-08- 
0001-A0410. 

Descriptors:  'Monitoring,  'Wells,  'Drilling, 
'Groundwater,  'Turbidity,  'Wells,  'Glacial  soils, 
Wisconsin,  Suspended  solids,  Well  screens,  Piezo- 
meters, Boreholes,  Groundwater  level,  Water  sam- 
pling, Construction  materials,  Water  quality  con- 
trol. 

Twenty  monitoring  wells  were  installed  in  fine- 
grained glacial  till  at  two  sites  in  southeastern 
Wisconsin  to  study  the  effects  of  monitoring-well 
construction,  installation,  and  development  on  the 
amount  of  fine-grained  suspended  material  in  the 
well.  The  types  of  well  screens  used  were  continu- 
ous-slot, factory-slot,  factory-slot  with  a  filter 
wrap,  and  porous  piezometer  tips.  Some  of  the 
wells  were  installed  before  the  open  borehole 
began  to  fill  with  water;  others  were  installed  after 


the  water  levels  in  the  lower  section  of  the  bore- 
hole had  begun  to  rise.  About  half  of  the  wells 
were  developed  by  surging  while  the  others  were 
simply  bailed  without  surging.  Installation  of  the 
wells  in  the  initially-dry  holes  resulted  in  wells  that 
yielded  samples  with  very  low  turbidity  compared 
with  wells  installed  in  wet  holes.  Water  samples 
from  wells  that  were  surged  were  more  turbid  than 
those  that  were  not.  The  type  of  construction 
materials  investigated  had  no  effect  on  the  turbidi- 
ty of  samples  from  the  wells.  (See  also  W88-11031) 
(Author's  abstract) 
W88-11056 


DEEP  DEDICATED  PUMP  INSTALLATION 
FLORIDA  EDB  CONTAMINATION  INVESTI- 
GATION, 

CH2M  Hill,  Tampa,  FL. 

J.  C.  Miller,  and  D.  A.  Fischer. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  27- 

37,  3  fig,  4  ref. 

Descriptors:  'Pesticides,  'Ethylene  dibromide, 
'Path  of  pollutants,  'Water  pollution  sources, 
'Florida,  Aquifers,  Fumigants,  Soil  contamination, 
Well  water,  Potable  water,  Nematodes,  Monitor- 
ing wells,  Groundwater  pollution,  Pollutant  identi- 
fication. 

To  control  burrowing  nematodes,  the  soil  fumigant 
ethylene  dibromide  (EDB)  was  applied  to  Florida 
soils  for  20  years.  EDB  application,  25  gallons  per 
acre,  was  by  injection  into  the  well-drained,  sandy 
soils  of  citrus  groves  as  buffer  zones.  In  mid-1983, 
EDB  was  found  in  deep  wells  in  Central  Florida's 
citrus-growing  region.  Since  EDB  has  possibly 
adverse  human  health  effects,  the  Florida  Depart- 
ment of  Environmental  Regulation  funded  an  in- 
vestigation to  develop  information  concerning  the 
magnitude  of  EDB  contamination  and  to  deter- 
mine EDB  behavior  in  Florida  soils  and  ground- 
water. The  investigation  was  divided  into  three 
tasks:  (1)  Site  selection,  (2)  EDB  mobility  dynam- 
ics, and  (3)  EDB  degradation.  The  process  of  site 
selection,  deep  monitor  well  installation,  dedicated 
sampling  pump  installation/use,  and  analytical  re- 
sults are  presented  as  early  output  from  this  inves- 
tigation. Three  quarters  of  groundwater  sampling 
and  analysis,  beginning  in  October  1985,  show  that 
Floridan  aquifer  Monitor  Well  HC-1  at  the  Kuhl- 
man  site  in  Highlands  County,  Florida  is  free  of 
EDB.  Water  table  aquifer  Monitor  Well  HC-2, 
located  immediately  adjacent  to  HC-1  and  other 
water  table  monitor  wells  at  the  Kuhlman  site 
contain  up  to  0.440  ppb  EDB.  (See  also  W88- 
11084)(Miller-PTT) 
W88-11087 


AUDITING  EXISTING  MONITOR  WELLS, 

Technos,  Inc.,  Miami,  FL. 

M.  S.  Turner,  and  R.  C.  Benson. 

IN:    Proceedings    of   the    Focus    Conference   on 

Southeastern     Ground    Water    Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  315- 

323,  1  tab,  10  ref. 

Descriptors:  'Monitoring  wells,  'Sampling, 
♦Groundwater  pollution,  'Water  quality,  'Wells, 
Well  logs,  Planning,  Inspection,  Data  acquistion. 

Many  old  monitor  wells,  which  provide  the  basis 
for  long-term  groundwater  quality  monitoring, 
have  either  poor  or  no  geologic  logs  and  installa- 
tion records.  Unusual  water  level  or  chemical  re- 
sults can  cost  considerable  time  and  money.  Exist- 
ing monitor  wells,  which  are  cased  with  PVC  or 
steel,  can  be  audited  to  obtain  hydrogeologic  data 
and  construction  details,  to  assure  that  each  well  is 
providing  high  quality  data.  Data  from  existing 
wells  can  be  obtained  by  using  a  downhole  televi- 
sion camera  to  determine  well-screen  interval, 
evaluate  whether  the  screen  is  plugged,  and  assess 
overall  conditions  within  a  well.  Both  water  qual- 
ity and  hydrogeologic  conditions  outside  PVC- 
cased  wells  can  be  determined  by  the  use  of  an 
electromagnetic  induction  log.  Nuclear  logs  can  be 
run  to  characterize  the  geologic  strata  and  assess 
construction  details.  The  result  of  a  monitor  well 
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audit  is  a  statement  of  well  construction  and  condi- 
tion, an  assessment  of  hydrogeologic  conditions, 
and  an  evaluation  of  potential  contamination  out- 
side the  well  casing.  The  audit  identifies  any  prob- 
lems that  may  exist,  what  type  of  action  is  neces- 
sary to  correct  it,  or  if  the  well  should  be  aban- 
doned. (See  also  W88-11084)  (Author's  abstract) 
W88-11106 


MONITORING  SURFACE  SOIL  GAS  FOR  DE- 
LINEATING GROUND  WATER  CONTAMINA- 
TION BY  PETROLEUM, 

Idaho  Div.  of  Environment,  Boise. 
C.  Brower. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  365-380.  9  fig,  2  tab. 

Descriptors:  'Pollutant  identification,  *Oil  pollu- 
tion, 'Monitoring,  'Soil  gases,  'Groundwater  pol- 
lution, 'Petroleum  products.  Subsurface  mapping, 
'Plumes,  Path  of  pollutants,  Soil  tests,  Contamina- 
tion. 

In  the  case  of  volatile  contaminants  such  as  petro- 
leum, analysis  of  vapors  in  the  overlying  soil  can 
be  used  as  a  preliminary  method  of  mapping  sub- 
surface contaminant  plumes.  A  field  study  was 
conducted  in  an  area  of  well  defined  petroleum 
contamination  in  Idaho  to  compare  the  data  ob- 
tained by  surface-emplaced  soil  vapor  collectors 
and  those  data  derived  from  an  extensive  ground 
water  monitoring  network.  The  collectors  supplied 
by  the  PETREX  Company  proved  to  be  capable 
of  delineating  the  extent  and  relative  severity  of 
petroleum  contamination  as  well  as  being  sensitive 
to  seasonal  changes  in  depth  of  free  product  on  the 
water  table.  The  collectors  used  in  this  study  were 
easily  buried  slightly  below  the  soil  surface  and  left 
in  place  for  one  to  two  weeks.  As  a  reconnaissance 
technique  for  delineating  surface  contamination, 
these  collectors  offer  several  advantages.  Because 
the  vapor  flux  is  integrated  over  time  the  collec- 
tors offer  greater  sensitivity  and  data  are  statistical- 
ly more  representative  than  instantaneous  surface 
vapor  measurements.  They  are  far  less  expensive 
than  monitoring  wells  and  involve  less  surface 
disturbance.  Because  this  technique  provides  no 
quantitative  data  on  ground  water  contamination, 
it  cannot  substitute  for  actual  ground  water  moni- 
toring. However,  as  a  tool  for  initial  site  investiga- 
tion to  identify  potentially  responsible  parties  and 
to  aid  in  the  subsequent  siting  of  wells,  soil  gas 
sampling  was  found  to  be  reliable  and  cost  effec- 
tive. (See  also  W88-1 1121)  (Author's  abstract) 
W88-11140 


RECENT  ADVANCES  IN  THE  DETERMINA- 
TION OF  VOLATILE  ORGANIC  COMPOUNDS 
IN  GROUND  WATER, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
J.  F.  Pankow. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  501-504.  4  ref. 

Descriptors:  'Pollutant  identification,  'Gas  chro- 
matography, 'Organic  compounds,  'Groundwater 
pollution,  'Chemical  analysis,  'Fused  silica  capil- 
lary column  gas  chromatography,  'Laboratory 
equipment,  Groundwater,  Cryogenics,  Silica. 

Two  new  fused  silica  capillary  column  gas  chro- 
matography (GC)  methods  are  now  available  for 
the  determination  of  volatile  organic  compounds  in 
water.  The  first  method  involves  the  interfacing  of 
a  conventional  purge  and  trap  (P  and  T)  concen- 
trator to  fused  silica  capillary  GC  through  the  use 
of  whole  column  cryotrapping  (WCC).  A  trap-dry 
step  helps  to  reduce  the  amount  of  water  that  is 
passed  to  the  column,  so  plugging  to  the  column 
with  ice  is  not  a  problem  even  when  large  (440  ml) 
purge  gas  volumes  are  used.  The  P  and  T/WCC 
method  is  easy  to  use,  and  may  be  carried  out  with 
100%  of  the  P  and  T  desorption  flow  passing  to 
the  analytical  column.  WCC  temperatures  in  the 
range  -90  to  -30  C  are  used.  Column  film  thick- 
nesses of  1.0  microns  give  good  results.  The  second 


method,  also  developed  in  our  laboratory  involves 
the  direct  purging  of  a  1-5  mL  sample  to  a  fused 
silica  capillary  column.  In  this  case,  a  0.53  mm  i.d., 
DB-624  column  is  used.  As  they  are  being  purged 
from  the  sample,  the  compounds  are  focused  on 
the  column  with  WCC.  Temperatures  of  -90  to  -80 
C  are  effective  in  trapping  all  of  the  purgeable 
priority  pollutants.  After  the  purge  setup,  the  GC 
run  is  started  immediately.  If  purge  gas  volumes  of 
the  order  of  100  mL  are  used,  this  'purge  and 
whole  column  cryotrapping'  (P/WCC)  method  is 
not  complicated  greatly  by  the  small  amount  of 
water  that  is  purged  along  with  the  analytes.  The 
major  advantages  of  P/WCC  are  low  cost,  high 
reliability  due  to  its  great  simplicity,  low  back- 
ground contamination,  minimal  time  required  for 
each  chromatogram,  need  to  retain  very  volatile 
compounds  on  a  P  and  T  trap  eliminated,  and 
overall  time  for  each  analysis  minimized.  (See  also 
W88-11121)  (Author's  abstract) 
W88-11146 


GROUND  WATER  INVESTIGATION  AND 
DATA  COMPILATION  FOR  GAS  WORKS 
PARK,  SEATTLE,  WASHINGTON, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11151 


CERTIFICATION  OF  LOCAL  LABORATORIES 
ANALYZING  DRINKING  WATER  IN  NONPRI- 
MACY  STATES, 

Environmental  Protection  Agency,  Denver,  CO. 
Region  VIII. 
J.  J.  Hillman. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  103-109,  5  tab,  5 
ref. 

Descriptors:  'Drinking  water,  'Quality  control, 
'Certification,  'Laboratories,  Legal  aspects,  Water 
law,  Chemical  analysis,  Radioactive  tracers,  Water 
quality  control,  Potable  water,  Water  analysis,  Mi- 
crobiolological  studies. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  certification  procedures  for  local  laborato- 
ries analyzing  drinking  water  for  compliance  with 
the  Safe  Drinking  Water  Act  are  discussed.  A  local 
laboratory  is  defined  as  a  nonprincipal  state  labora- 
tory and  may  include  state,  county,  municipal, 
federal,  or  commercial  laboratories.  The  EPA  cer- 
tification program  has  recently  been  updated  and 
clarified  in  the  1983  edition  of  the  EPA  certifica- 
tion manual.  Critical  elements  for  certification  in 
chemistry,  microbiology,  and  radiochemistry  have 
been  revised  and  include  the  preparation  of  a  qual- 
ity assurance  (QA)  plan.  Requirements  to  maintain 
certification  as  well  as  criteria  and  procedures  for 
downgrading  a  laboratory's  certification  status  are 
described  in  the  manual.  Technical  services  to  be 
provided  by  EPA  have  been  expanded.  The  certifi- 
cation program,  changes  that  are  incorporated  in 
the  new  manual  that  will  affect  the  certification  of 
local  laboratories,  and  potential  future  changes  are 
briefly  described.  (See  also  W88-11158)  (Author's 
abstract) 
W88-11164 


ANALYTICAL  METHOD  AND  QUALITY  CON- 
TROL PROGRAM  FOR  STUDIES  OF  CUR- 
RENTLY USED  PESTICIDES  IN  SURFACE 
WATERS, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
J.  W.  Kramer,  and  D.  B.  Baker. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  116-132,  4  fig,  7 
tab,  8  ref. 

Descriptors:  'Herbicides,  'Pesticides,  'Quality 
control,  'Water  analysis,  'Surface  water,  Organic 
pesticides,  Hydrographs,  Runoff,  Chemical  analy- 
sis, Laboratories,  Quantitative  analysis,  Agricultur- 
al runoff,  Gas  chromatography. 

Studies  of  the  transport  and  loading  of  currently 
used  pesticides  in  rivers  draining  large  agricultural 
river  basins  pose  numerous  problems  for  the  ana- 


lytical laboratory.  Most  of  the  annual  export 
occurs  during  the  first  two  runoff  events  following 
the  period  of  major  pesticide  application.  Rapidly 
changing  pesticide  concentrations  during  these 
events  require  the  use  of  automatic  samplers  for 
collections  over  the  hydrograph.  Each  sample 
must  be  scanned  for  a  wide  variety  of  pesticides 
and  samples  frequently  contain  high  concentrations 
of  suspended  sediments.  An  analytical  procedure 
has  been  developed  that  focuses  on  those  pesticides 
that  can  be  directly  extracted  in  methylene  chlo- 
ride and  analyzed  by  capillary  gas  chromatogra- 
phy. The  procedure  includes:  extraction  with 
methylene  chloride;  sonication  to  break  up  sedi- 
ment-extractant-water  emulsions;  drying  over 
sodium  sulfate  (Na2S04);  concentration  with  Ku- 
derna-Danish  apparatus;  transfer  to  isooctoane;  and 
splitless  injection  into  two  capillary  columns 
equipped  with  nitrogen-phosphorus  thermionic  de- 
tectors. The  procedure  provides  quantification  of 
the  following  pesticides:  linuron,  EPTC,  butylate, 
ethoprop,  trifluranlin,  phorate,  simazine,  atrazine, 
terbufos,  fonofos,  diazinon,  cyanazine,  metribuzim, 
alachlor,  metolachlor,  chlorpyrifos,  penoxalin,  and 
two  atrazine  metabolites.  The  dual  column  injec- 
tion allows  simultaneous  confirmation  of  14  of  the 
compounds  listed  above.  The  quality  control  (QC) 
program  relies  heavily  on  automated  features  of 
the  analytical  system.  An  autosampler  allows  anal- 
yses of  a  large  number  of  QC  samples  including 
recalibration  standards,  blanks,  replicates,  spikes, 
and  linearity  checks.  A  data  acquisition  system 
provides  chromatograms  and  detailed  data  reports 
for  both  capillary  columns.  Automatic  transfer  of 
the  data  reports  to  a  computer  system  facilitates 
data  quality  review  and  data  correction.  The  ana- 
lytical procedure  and  associated  quality  control 
program  provide  an  effective  method  for  analyzing 
the  large  number  of  samples  required  in  pesticide 
loading  studies  during  runoff  events  in  large  rivers. 
(See  also  W88-1 1 158)  (Author's  abstract) 
W88-11166 


QUALITY  ASSURANCE  FOR  MICROBIOLO- 
GICAL ANALYSES  OF  WATER, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Biological  Methods  Branch. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11167 


DEVELOPMENT  OF  STATISTICS  AND 
LIMITS  FOR  DMR-QA  STUDIES,  AND  SUM- 
MARY OF  EXPERIENCE  IN  DMR-QA  STUDY 

2, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH.  Quality  Assurance  Branch. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-11170 


PULP  AND  PAPER  INDUSTRY  EXPERIENCE 
WITH  NPDES  QUALITY  ASSURANCE  RE- 
QUIREMENTS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  7C. 

W88-11171 


MONSANTO  ANALYTICAL  TESTING  PRO- 
GRAM FOR  NPDES  DISCHARGE  SELF-MONI- 
TORING, 

Monsanto  Research  Corp.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11172 


DISCHARGE  MONITORING  REPORT  QUAL- 
ITY ASSURANCE  RESULTS  AND  FOLLOW-UP 
BY  REGION  VIII  U.S.  ENVIRONMENTAL 
PROTECTION  AGENCY, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-11173 


QUALITY  ASSURANCE  IN  ACID  PRECIPITA- 
TION MEASUREMENTS, 

Martin  Marietta  Environmental  Systems,  Colum- 
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bia,  MD. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-U174 


NEW  BIOLOGICAL  REFERENCE  MATERIALS 
-  IN  VIVO  INCORPORATED  TOXIC  METALS 
IN  WATER  HYACINTH  TISSUES, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
J.  R.  Austin,  S.  J.  Simon,  L.  R.  Williams,  and  W. 
F.  Beckert. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  305-317,  1  fig,  4 
tab,  3  ref. 

Descriptors:  'Quality  control,  Aquatic  plants, 
•Pollutant  identification,  *Water  hyacinth, 
•Guidelines,  'Standard  reference  materials,  Chem- 
ical analysis,  Arsenic,  Cadmium.  Lead,  Mercury, 
Biological  samples,  Toxicity,  Hydroponics. 

Chemical  analysts  need  biological  reference  mate- 
rials that  contain  higher  levels  of  toxic  elements 
than  are  usually  present  in  natural-source  materials 
(e.g.,  orchard  leaves,  tomato  leaves,  or  pine  nee- 
dles, available  from  the  National  Bureau  of  Stand- 
ards (NBS)).  The  purpose  of  this  study  was  to 
demonstrate  that  high-quality  reference  materials, 
containing  high  levels  of  multiple  toxic  elements, 
can  be  produced  with  in  vivo  incorporation  proce- 
dures. The  approach  taken  was  to  produce  water 
hyacinth  tissue  materials  -  leaves  and  stems  con- 
taining high  levels  of  arsenic,  cadmium,  lead,  and 
mercury  -  as  follows:  (1)  apply  a  hydroponic  feed- 
ing procedure  for  the  in  vivo  incorporation  of 
toxic  elements  into  water  hyacinths;  (2)  dry,  blend, 
and  homogenize  the  plant  materials  and  determine 
the  levels  of  the  incorporated  elements  and  the 
homogeneity  of  the  generated  plant  material;  (3) 
demonstrate  that  low-level  control  materials  can 
be  successfully  blended  with  high-level  materials 
to  yield  a  homogeneous  material  with  intermediate 
toxicant  levels;  (4)  evaluate  the  precision  of  the 
analytical  methods  used  to  determine  toxic  element 
levels  in  the  materials;  and  (5)  evaluate  the  stability 
of  the  resulting  materials.  Sufficient  quantities  of 
the  parent  materials  were  produced  so  that  charac- 
terized reference  materials  can  now  be  made  avail- 
able on  request.  Levels  of  the  toxic  elements  incor- 
porated in  water  hyacinth  leaves  were  100,  300,  60, 
and  27  times  the  levels  present  in  the  control  leaves 
for  arsenic,  cadmium,  lead,  and  mercury,  respec- 
tively. Overall  precision  of  sampling,  subsampling, 
and  digestion,  and  chemical  analysis  of  the  treated 
materials  were  found  to  be  homogeneous,  and  the 
overall  analytical  precision  was  comparable  to  that 
achieved  for  the  control  or  treated  materials  alone. 
No  significant  changes  were  noted  in  control  and 
treated  materials  in  long-term  (six  months  or  more) 
stability  studies.  (See  also  W88-U158)  (Author's 
abstract) 
W88-11175 


USE  OF  NATURAL  WATERS  AS  U.S.  GEO- 
LOGICAL SURVEY  REFERENCE  SAMPLES, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11176 


ROLE  OF  NBS  STANDARD  REFERENCE  MA- 
TERIALS IN  QUALITY  ASSURANCE  OF  EN- 
VIRONMENTAL MEASUREMENTS, 

National  Bureau  of  Standards  (NML),  Gaithers- 
burg,   MD.   Office  of  Standard   Reference   Data. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11177 


REFERENCE  MATERIALS  AND  INTERCOM- 
PAR1SON  SAMPLES  AVAILABLE  FROM  THE 
ENVIRONMENTAL  MONITORING  SYSTEMS 
LABORATORY  -  LAS  VEGAS, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

E.  J.  Kantor,  and  P.  R.  Laska. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials,  Philadelphia,   PA.    1985.   p   360-369,   9   tab. 


Descriptors:  'Quality  control,  'Pollutant  identifi- 
cation, 'Water  analysis,  "Water  quality,  'Adminis- 
trive  agencies,  'Administrative  regulations,  Pesti- 
cides, Toxicity,  Organic  compounds.  Radioactive 
tracers,  Sludge,  Pollutants,  Monitoring,  Oil  shale. 

Reference  materials  and  intercomparison  samples 
may  be  obtained  by  laboratories  involved  in  the 
analysis  of  environmental  samples  containing  ra- 
dioactivity, pesticides,  toxic  inorganic  species,  or 
toxic  organic  species.  These  reference  materials 
and  intercomparison  samples  are  available  from  the 
U.S.  Environmental  Protection  Agency's  Quality 
Assurance  Division  located  at  the  Environmental 
Monitoring  Systems  Laboratory  in  Las  Vegas 
(EMS-LV).  These  materials  are  useful  for  incorpo- 
ration into  a  laboratory's  quality  control  program 
for  the  evaluation  of  the  precision  and  accuracy  of 
analytical  work.  Media  used  for  radiation  reference 
materials  are  pitchblende,  Monazite  ore,  uranium 
mill  tailings,  Mancos  shale,  fly  ash,  and  water 
spiked  with  radionuclides.  Radioactivity  intercom- 
parison samples  consist  of  water,  milk,  air,  urine, 
and  a  simulated  diet  slurry  spiked  with  radionu- 
clides. Media  available  for  toxic  organic  reference 
materials  are  sludge,  shale  oil,  and  rag  oil,  and  for 
intercomparison  samples  are  soil  and  water.  Char- 
acterized fly  ash,  foundry  sludge,  and  river  sedi- 
ment serve  as  reference  materials  for  toxic  inorgan- 
ics, while  spiked  soil  and  water  serve  as  intercom- 
parison samples.  Finally,  spiked  adipose  tissue, 
blood  plasma,  urine,  and  water  comprise  the  pesti- 
cide intercomparison  samples,  the  laboratory  can 
use  the  samples  as  reference  materials.  The  refer- 
ence materials  are  generally  available  continuous- 
ly, but  the  intercomparison  samples  are  distributed 
on  a  scheduled  basis  and  in  some  cases  only  to 
certain  laboratories.  (See  also  W88-11158)  (Au- 
thor's abstract) 
W88-11178 


REFERENCE  SAMPLES  FOR  WATER-RELAT- 
ED PROGRAMS  IN  THE  U.S.  ENVIRONMEN- 
TAL PROTECTION  AGENCY, 

Environmental  Monitoring  and  Support  Lab.-Cin- 
cinnati,  OH.  Quality  Assurance  Branch. 
J.  A.  Winter. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials,  Philadelphia,   PA.    1985.   p   378-388,   6  tab. 

Descriptors:  'Pollutant  identification,  'Quality 
control,  'Water  analysis,  'Sampling,  'Water  sam- 
pling, Administrative  regulations,  Legal  aspects, 
Administrative  agencies,  Water  quality,  Laborato- 
ries, Guidelines. 

The  Environmental  Monitoring  and  Support  Labo- 
ratory at  Cincinnati  provides  quality  assurance 
(QA)  support  for  U.S.  Environmental  Protection 
Agency  (EPA)  water-related  programs  in  response 
to  the  Clean  Water  Act  (PL  92-500),  the  Safe 
Drinking  Water  Act  (PL  93-523),  the  Marine  Pro- 
tection, Research,  and  Sanctuaries  Act  (P>  92- 
532),  the  Resources  Conservation  and  Recovery 
Act  (PL  96-510),  and  the  Toxic  Substance  Control 
Act  (PL  94-469),  and  their  amendments.  Two  im- 
portant segments  of  this  support  are  the  Quality 
Control  Sample  Program,  which  furnishes  samples 
of  known  concentrations  for  use  as  independent 
checks  on  intralaboratory  QA  activities,  and  the 
EPA's  Repository  for  Toxic  and  Hazardous  Mate- 
rials, which  provides  calibration  standards  an  spik- 
ing solutions  for  trace  organic  analyses  of  interest 
to  the  Agency.  Each  series  contains  one  or  more 
analytes,  with  true  or  reference  values.  The  sam- 
ples and  standards  are  prepared  as  the  stable  con- 
centrated solutions  in  all-glass  ampuls  for  dilution 
to  volume,  and  analyses  by  EPA,  its  contractors 
and  grantees,  and  other  federal,  state  and  local 
agencies.  (See  also  W88-11158)  (Author's  abstract) 
W88-11179 


ESTABLISHING        AN       ENVIRONMENTAL 
QUALITY  ASSURANCE  PROGRAM, 

Utah  Univ.  Research  Inst.,  Salt  Lake  City.  UBTL 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-11180 


INTERLABORATORY  QUALITY  ASSURANCE 
ASPECTS  OF  THE  INTERNATIONAL  JOINT 
COMMISSION'S  GREAT  LAKES  MONITOR- 
ING PROGRAMS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Quality  Assurance  and  Methods  Section. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-U181 


USE  OF  DRIVEN  CASING  TO  SAMPLE  MUL- 
TIPLE SHALLOW  WATER-BEARING  ZONES 
IN  THE  GULF  COAST, 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
L.  A.  Gandl,  and  J.  W.  Webb. 
IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.   1986.  p   147-153. 

Descriptors:  'Monitoring,  'Groundwater  pollu- 
tion, 'Industrial  wastes,  'Water  sampling,  'Moni- 
toring wells,  Well  casings,  Drilling,  Boreholes, 
Path  of  pollutants,  Gulf  Coast,  Contamination. 

In  many  areas  of  the  Gulf  Coast,  shallow  ground- 
water contamination,  when  encountered,  may  exist 
in  multiple,  discrete  water-bearing  zones  within 
100  feet  of  the  surface.  Such  conditions  have  also 
been  seen  at  depths  of  100  feet+  in  the  overbank 
and  backswamp  deposits  of  major  distributaries 
and  tributaries  of  Louisiana  rivers,  most  often  at 
sites  of  the  petrochemical  industry.  Groundwater 
sampling  of  these  multiple  shallow  water-bearing 
zones  can  be  prohibitively  expensive  if  a  monitor 
well  must  be  completed  in  every  zone  to  assure 
nonmixing  of  the  samples.  A  less  expensive  and 
more  expedient  method,  suitable  for  use  in  most  of 
the  Gulf  Coastal  regions  as  well  as  other  areas  of 
unconsolidated  sediments,  involves  the  use  of 
driven  or  pushed  casing.  The  driven  casing  is 
forced  through  a  water-bearing  zone  after  sam- 
pling, and  into  the  underlying,  confining  clay. 
Sampling  errors  can  result  if  confining  zones  are 
thin,  and  care  must  be  taken  not  to  drive  the  casing 
too  far.  (See  also  W88-11182)  (Author's  abstract) 
W88-11192 


TECHNIQUE  USED  TO  DRILL  MONITORING 
WELLS  AT  A  HAZARDOUS  WASTE  SITE, 

Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

E.  W.  Cooper,  L.  C.  Thebeau,  and  E.  L.  Green. 
IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  154-172,  3 
fig,  2  tab. 

Descriptors:  'Groundwater  pollution,  'Texas,  'In- 
dustrial wastes,  'Chemical  wastes,  'Water  sam- 
pling, 'Monitoring  wells,  'Drilling,  Path  of  pollut- 
ants, Hazardous  materials,  Organic  compounds, 
Polychlorinated  biphenyls,  Oil  industry,  Aban- 
doned wells,  Sand,  Storage  tanks,  Contamination. 

The  Geneva  Industries  site  in  southeast  Houston, 
Texas  is  a  bankrupt,  abandoned  chemical  produc- 
tion and  oil  recycling  facility.  Leaking  storage 
tanks  and  unlined  earthen  waste  ponds  caused  sur- 
face contamination  with  PCBs  (polychlorinated  bi- 
phenyls) and  other  hazardous  chemicals  and  con- 
tamination of  the  35-foot  and  100-foot  water  sands. 
An  improperly  plugged  oil  well  near  the  center  of 
the  site  caused  concern  that  vertical  migration 
might  have  occurred  in  the  well  and  the  deeper 
water-bearing  sands  might  be  contaminated. 
Usable-quality  groundwater  occurs  to  a  depth  of 
2,200  feet  in  the  area  and  the  City  of  South  Hous- 
ton's water  supply  well  field,  located  one-half  mile 
from  the  site,  utilizes  sands  in  the  500  to  1,700  foot 
depth  range.  A  monitoring  well  program  was  de- 
signed to  drill  four  wells  to  test  the  deeper  sands  in 
close  proximity  to  the  abandoned  oil  well  so  reli- 
able data  could  be  obtained  in  the  shortest  possible 
time.  The  program  required  drilling  through  gross- 
ly contaminated  surface  sediments  and  contaminat- 
ed water-bearing  sands.  Strict  personal  safety  and 
quality  control  measures  were  required  to  protect 
the  health  of  the  persons  associated  with  the 
project  and  prevent  any  cross  contamination  while 
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drilling   or   pumping   the   wells.    (See   also   W88- 

11182)  (Author's  abstract) 

W88-11193 


INSTALLATION  OF  OBSERVATION  WELLS 
ON  HAZARDOUS-WASTE  SITES  IN  KANSAS 
USING  A  HOLLOW-STEM  AUGER, 

Geological  Survey,  Lawrence,  K.S.  Water  Re- 
sources Div. 

C.  A.  Perry,  and  R.  J.  Hart. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington.  OH.  1986.  p  173-179,  3 
fig 

Descriptors:  'Monitoring  wells,  'Drilling, 
•Kansas,  'Hazardous  wastes,  'Groundwater  pollu- 
tion, 'Observation  wells.  Aquifers,  Contamination, 
Water  sampling,  Path  of  pollutants,  Hazardous  ma- 
terials, Boreholes. 

Non-contaminating  procedures  were  used  during 
the  installation  of  12  observation  wells  using  a 
hollow-stem  auger  on  three  hazardous-wastesites 
in  Kansas.  Special  preparation  and  precautions 
were  taken  to  ensure  that  water  samples  were 
representative  of  the  aquifer  and  were  not  subject- 
ed to  additional  contamination  from  the  land  sur- 
face or  from  upper  levels  in  the  borehole.  These 
included  a  thorough  cleaning  of  the  hollow-stem 
auger  and  pipe  casing,  keeping  borehole  cuttings 
from  dropping  into  the  well  while  drilling,  and  not 
adding  water  to  the  borehole.  These  procedures 
are  designed  to  prevent  contamination  of  the 
groundwater  by  the  well-installation  method. 
Since  the  use  of  water  during  well  installations 
could  contaminate  the  aquifer  or  dilute  contami- 
nants already  present  in  the  aquifer,  two  methods 
of  well  installation  that  did  not  introduce  outside 
water  to  the  borehole  and  aquifer  were  used.  The 
first  method  utilized  a  slotted  3/4-inch  coupling 
that  was  attached  to  the  bit  plate  of  the  hollow- 
stem  auger,  allowing  formation  water  to  enter  the 
auger,  thereby  preventing  sand-plug  formation. 
This  method  proved  to  be  adequate,  except  when 
drilling  through  clay  layers,  which  tended  to  clog 
the  slotted  coupling.  A  second  method  utilized  a 
screened  well  swab  that  allowed  only  formation 
water  to  enter  the  hollow-stem  auger  and  prevent- 
ed sand  from  plugging  the  auger  when  the  bit  plate 
was  removed.  (See  also  W88-11182)  (Author's  ab- 
stract) 
W88-11194 


ASSESSMENT  OF  INFLUENCE  OF  COMPLEX 
HYDROGEOLOGIC  AND  GEOCHEMICAL 
CONDITIONS  ON  RCRA  GROUND  WATER 
MONITORING  RESULTS, 

IT  Corp.,  Houston,  TX. 

D.  E.  Reece,  and  J.  Monti. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.   National   Water   Well 

Association,  Worthington,  OH.  1986.  p  180-190,  5 

fig- 

Descriptors:  'Texas,  'Geohyrdology,  'Geochem- 
istry, 'Wastewater  disposal,  'Groundwater  pollu- 
tion, 'Monitoring,  'Path  of  pollutants,  Sand,  Silt, 
Clay,  Dissolved  solids,  Organic  carbon,  Hydrogen 
ion  concentration,  Recharge,  Contamination. 

A  site  located  in  the  southeastern  Texas  coastal 
area  includes  a  surface  impoundment  area  consist- 
ing of  two  earthen,  partially  below  grade,  syntheti- 
cally lined  ponds  located  side  by  side.  The  im- 
poundments had  been  designed  as  a  regulated  unit 
under  RCRA  based  solely  on  the  criterion  of  pH 
of  influent  fluid.  During  operation  of  the  unit 
under  interim  status,  a  groundwater  monitoring 
program  had  been  implemented.  The  monitoring 
system  indicated  significant  variations  which  trig- 
gered a  groundwater  quality  assessment  program. 
The  two  permeable  zones  within  the  site  exhibit  a 
distinct  difference  in  groundwater  quality.  The 
shallow  zone  has  higher  dissolved  solids,  total  or- 
ganic carbon,  and  pH  relative  to  the  deeper  perme- 
able zone.  The  chemical  differences  between  the 
two  zones  may  result  from  the  local  recharge,  the 
lower  overall   permeability   and   thickness  of  the 


shallow  sand  and  the  higher  content  of  silt  and 
clay  in  the  shallow  sand.  Comparison  of  samples 
from  analyses  of  the  same  hydrogeologic  regime 
(i.e.,  all  monitor  wells  screened  in  the  lower  sand) 
revealed  only  minor  variances  in  groundwater 
quality  from  upgradient  to  downgradient  wells.  No 
contamination  of  groundwater  or  of  shallow  soils 
underlying  the  impoundments  was  found.  The  im- 
poundments were  closed  as  a  hazardous  facility 
under  interim  status  and  reopened  as  a  nonhazar- 
dous  facility  following  modification  of  the  waste 
stream  discharge  to  the  ponds.  (See  also  W88- 
11182)(Sand-PTT) 
W88-1U95 


STUDY  OF  GROUND  WATER  FROM  AN  AG- 
RICULTURAL AREA, 

Alabama  Univ.,  University. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11210 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER:  PREVENTION,  DETEC- 
TION AND  RESTORATION. 
National  Water  Well  Association,  Dublin,  OH. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11213 


NEW  APPROACHES  TO  THE  EVALUATION 
OF  LEAK  DETECTION  MONITORS  FOR  UN- 
DERGROUND STORAGE  TANKS, 

Environmental    Monitoring    Systems    Lab.,    Las 
Vegas,  NV. 
J.  J.  van  Ee. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  3-20,  5  fig,  5  tab,  4  ref. 

Descriptors:  'Seepage,  'Groundwater  pollution, 
'Network  design,  'Monitoring,  'Leakage,  Data 
interpretation,  Data  acquisition.  Regulations. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  is  directed  under  the  1984  Resource  Con- 
servation and  Recovery  Act  Amendments  to  de- 
velop regulations  for  underground  storage  tanks 
(USTs).  Research  on  the  various  leak  detection 
methodologies  is  an  integral  part  of  the  process  to 
develop  regulations.  This  paper  covers  four  areas 
of  this  research:  instrumentation  evaluation,  net- 
work design,  data  analysis,  and  technical  guidance. 
A  survey  of  currently  available  leak  detection 
methods  was  conducted  to  obtain:  (1)  the  perform- 
ance specifications  for  a  method  and  (2)  a  brief 
description  of  the  test  method  that  was  used  to 
measure  the  performance  of  the  leak  detection 
monitors.  Data  from  the  survey  are  presented. 
Questions  on  where  a  monitor  should  be  placed, 
how  many  are  required,  and  how  often  the  moni- 
tor needs  to  be  sampled  are  covered  under  the 
topic  of  network  design.  The  rationale  for  the 
development  of  performance  criteria  and  standard 
test  procedures  for  the  evaluation  of  leak  detection 
monitors  is  outlined.  Critical  questions  to  the  suc- 
cessful monitoring  of  leaks  from  underground  stor- 
age tanks  are  highlighted.  (See  also  W88-11213) 
(Author's  abstract) 
W88-11214 


RAPID  ASSESSMENT  MODEL  FOR  SPILLS 
ON  SOIL  OF  OILY  FLUIDS  THAT  ARE  IM- 
MISCIBLE WITH  WATER, 

Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
D.  E.  Metcalfe,  and  G.  Zukovs. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  128-150,  10  fig,  3  tab,  17  ref. 

Descriptors:  'Soil  contamination,  Path  of  pollut- 
ants, 'Groundwater  pollution,  'Model  studies,  'In- 
filtration, 'Immiscibility,  Mathematical  equations, 


Vetical  flow,   Environmental   protection,   Subsur- 
face drainage,  Nomograms. 

A  subsurface  transport  model  has  been  developed 
for  spills  on  soil  of  oily  fluids  that  are  immiscible 
with  water.  This  rapid  assessment  tool  has  been 
developed  for  spill  respondents  who  are  not  neces- 
sarily contaminant  transport  specialists.  The  assess- 
ment model  is  to  be  used  in  evaluating  the  environ- 
mental severity  and  impacts  of  spills  and  determin- 
ing the  need  for  emergency  actions.  As  such, 
model  inputs  are  limited  to  the  key  data  require- 
ments, with  guidelines  provided  on  the  selection  of 
those  data.  The  model  equations  are  presented  in 
nomogram  format,  allowing  the  migration  dis- 
tances and  times  of  the  contaminant  fluid  to  be 
graphically  obtained.  The  model  accounts  for  the 
downward  migration  of  contaminant  fluids  and  the 
behavior  of  these  fluids  at  the  water  table,  for  both 
fluids  that  are  less  dense  and  more  dense  than 
water.  The  nomograms  describing  these  phenom- 
ena are  based  on  Darcian  flow  concepts  and  pub- 
lished experimental  work.  Step-by-step  instructions 
are  provided  in  a  worksheet  format  on  the  speci- 
fied times,  the  time  of  penetration  to  the  water 
table,  the  extent  of  potential  contamination  at  the 
water  table,  and  the  ultimate  subsurface  configura- 
tion of  the  contaminant  fluid.  (See  also  W88-1 1213) 
(Author's  abstract) 
W88-11221 


FEASIBILITY  OF  INFRARED  SPECTROSCO- 
PIC IDENTIFICATION  OF  CRUDE  OIL 
WASTE  BRINES, 

Michigan  Dept.  of  Public  Health,  Lansing. 
B.  O.  Fisher. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  273-  283,  5  fig,  1  tab,  17  ref. 

Descriptors:  'Infrared  spectroscopy,  'Brines, 
'Brine  disposal,  'Industrial  wastes,  'Pollutant 
identification,  Organic  compounds,  Trace  ele- 
ments, Pattern  recognition,  Utah,  Performance 
evaluation,  Comparison  studies,  Forensic  studies. 

The  applicability  of  infrared  spectroscopy  to  the 
source  identification  of  improperly  disposed  waste 
oil  brines  was  assessed.  Source  identification  of 
waste  oil  brines  is  amenable  to  infrared  spectrosco- 
py due  to  the  presence  of  trace  organics  that  are 
characteristic  of  the  production  horizon.  These 
organic  constituents  absorb  in  the  infrared  and 
provide  unique  spectra  that  reflect  the  functional 
group  constitution  of  the  oil.  Eighteen  characteris- 
tic peaks  in  the  spectra  of  oils  were  selected  for 
generation  of  a  sample  'fingerprint'.  Sample  finger- 
prints were  analyzed  and  compared  by  a  pattern 
recognition  process  to  ascertain  if  the  infrared 
spectra  of  oil  residuals  could  be  used  to  correctly 
identify  the  source  of  a  waste  oil  brine.  Crude  oil 
samples  and  waste  oil  brine  samples  were  obtained 
from  the  Pineview  and  Uinta  Basin  oil  fields  of 
Utah.  Oil  samples  were  frequently  associated  with 
environmental  contaminants  such  as  brine,  water, 
soils,  and  other  insoluble  materials.  Samples  were 
stored  at  0  C  in  glass  jars  or  bottles  with  screw-cap 
lids  to  prevent  degradation  between  sampling  and 
sample  analysis.  Oil  samples  were  prepared  for 
infrared  spectroscopic  analysis  by  extraction  with 
carbon  disulfide,  a  non-polar  solvent  that  is  trans- 
parent in  the  infrared  fingerprint  region.  It  was 
concluded  that  infrared  spectroscopy  cannot  be 
used  for  the  forensic  identification  of  waste  oil 
brine;  oils  from  within  a  single  geographical  region 
could  not  be  definitively  differentiated.  (See  also 
W88-1 1212)  (Author's  abstract) 
W88-11230 


DIRECT  DETECTION  OF  HYDROCARBON 
AND  ORGANIC  CHEMICALS  WITH  GROUND 
PENETRATING  RADAR  AND  COMPLEX  RE- 
SISTIVITY, 

Geological  Survey,  Denver,  CO. 

G.  R.  Olhoeft. 

IN:  Proceedings  of  the  NWWA/API  Conference 

on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
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cals  in  Ground  Water.  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  284-305,  11  fig,  1  tab,  35  ref. 

Descriptors:  'Geophysics.  *Remote  sensing,  *Pol- 
lutant  identification,  'Organic  compounds,  *Hy- 
drocarbons,  'Resistivity,  *Radar,  Plumes,  Map- 
ping, Clay,  Chemical  properties,  Physical  proper- 
ties, Pollutants,  Groundwater  pollution,  Hazardous 
materials. 

This  paper  demonstrates  that  geophysical  tech- 
niques allow  noninvasive  investigation  of  the  phys- 
ical and  chemical  properties  of  the  Earth.  Mapping 
of  organic  or  hydrocarbon  hazardous  waste 
plumes  with  these  techniques  at  sites  in  Minnesota, 
Nevada,  Louisiana  and  Florida  is  described.  Both 
techniques  described,  radar  and  resistivity,  have 
limitations  that  restrict  their  usefulness,  and  their 
limitations  are  nearly  complementary.  The  pres- 
ence of  clay  is  required  for  complex  resistivity  to 
detect  organics,  but  clay  severely  restricts  the 
depth  of  investigation  of  radar.  Radar  works  best 
above  the  water  table  and  in  environments  with 
electrical  resistivity  greater  than  30  ohm-m;  where- 
as, complex  resistivity  works  well  below  the  water 
table  and  below  30  ohm-m.  Radar  readily  measures 
the  presence  of  water-insoluble  contaminants  that 
float  on  the  water  table,  whereas  complex  resistivi- 
ty measures  the  presence  of  water-soluble  contami- 
nants that  react  with  clays.  Complex  resistivity 
measures  the  presence  or  absence  of  chemical 
processes  in  the  ground.  These  include  oxidation- 
reduction  reactions  (such  as  the  corrosion  of  pyrite 
or  metallic  objects),  inorganic  ion  exchange  on  the 
surfaces  of  clay  minerals,  and  a  variety  of  clay- 
organic  reactions  including  organic  ion  exchange 
and  catalysis.  (See  also  W88-11213)  (Author's  ab- 
stract) 
W88-11231 


STATISTICAL  REVIEW  OF  GROUND  WATER 
DATA  FROM  WASTE  DISPOSAL  SITES, 

Browing-Ferris  Industries,  Houston,  TX. 
T.  C.  McKee,  R.  C.  Allison,  G.  D.  Holtzclaw,  and 
J.  Shields. 

IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  309-320,  1  fig,  8  tab,  41  ref. 

Descriptors:  'Groundwater  pollution,  'Monitor- 
ing, 'Sampling,  'On-site  data  collection,  Organic 
compounds,  Hydrogen  ion  concentration,  Statisti- 
cal analyses,  Halogenated  hydrocarbons,  Statistics, 
Regulations,  Data  collections,  Water  quality. 

Ground  water  monitoring  data  were  collected  at 
77  sampling  events  at  four  chemical  waste  disposal 
sites.  The  computerized  data  base  established  on 
the  basis  of  these  samples  yielded  a  total  of  913 
observations  for  pH,  specific  conductance,  total 
organic  carbon,  and  total  organic  halogen.  De- 
scriptive statistical  analyses  were  performed  on  the 
data  and  two  tests  for  determining  significance,  the 
Cochran's  Approximation  to  the  Behrens-Fisher 
Student's  t-Test  and  the  Wilcoxon  Two-Sample 
Test,  were  applied  to  the  data.  A  comparison  of 
the  results  obtained.  Although  the  Cochran's  Ap- 
proximation to  the  Behrens-Fisher  Student's  t-Test 
resulted  in  fewer  incidents  of  significant  difference 
detected  between  up-gradient  and  down-gradient 
water  quality,  the  test  procedure  is  based  on  the 
major  assumption  that  the  sample  population  is 
normally  distributed.  The  lack  of  normality  found 
in  the  data  distribution,  therefore,  would  violate  a 
major  assumption,  thus  rendering  the  results  ob- 
tained invalid.  Neither  of  the  modifications  to  the 
Student's  t-Test  initiated  by  Behrens-Fisher  or 
Cochran  changed  the  requirements  for  normality. 
The  use  of  the  Wilcoxon  test,  therefore,  in  this 
situation  is  the  indicated  test  of  preference  since  it 
does  not  violate  the  assumption  of  normality.  Al- 
though it  would  result  in  more  stringent  compli- 
ance monitoring  requirements  using  the  present 
small  numbers  of  samples,  this  may  change  when 
larger  sample  sizes  are  analyzed.  The  disparity 
between  the  results  of  the  Wilcoxon  and  Cochran 
test  is  yet  another  reason  to  reassess  the  current 


statistical  testing  requirements  for  ground   water 
monitoring.   (See  also  W88-11213)  (Author's  ab- 
stract) 
W88-11232 


STRATEGY  FOR  DETECTING  SUBSURFACE 
ORGANIC  CONTAMINANTS, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
E.  G.  Walther,  A.  M.  Pitchford,  and  G.  R. 
Olhoeft. 

IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  357-381,  10  fig,  1  tab,  42  ref.  US  Air 
Force  Contract  68-03-3245. 

Descriptors:  'Pollutant  identification,  'Hydrogeo- 
logy,  'Plumes,  'Soil  gases,  'Organic  compounds, 
♦Groundwater  pollution,  Sand,  Deep  aquifers, 
Clay,  Sampling,  Leachates,  Sewage,  Landfills, 
Aquifers,  Mapping. 

This  paper  discusses  the  experience  of  a  team  of 
North  American  experts  in  hydrogeology,  geo- 
physics, and  soil  gas  sampling  and  analysis  in  creat- 
ing 10  hypothetical  cases  and  suggesting  a  se- 
quence of  techniques  for  each  in  the  detection  and 
mapping  of  subsurface  organic  contaminants. 
Leaks  of  fuel,  solvent,  landfill  and  sewage  lea- 
chates over  sand  and  gravel  aquifers,  deep  aquifers, 
connected  aquifers,  crystalline  fractured  rock, 
thick  fissured  clay,  and  karst  terrain  are  included. 
Measurement  techniques  considered  included  elec- 
tromagnetic induction,  complex  resistivity  and 
ground-penetrating  radar.  In  general,  rapid  and 
inexpensive  geophysical  and  soil  gas  techniques  are 
recommended  to  help  optimize  the  placement  of 
more  expensive  monitoring  wells.  The  geophysical 
techniques  are  helpful  in  locating  utilities  and  in 
defining  the  depth  to  the  water  table,  aquitards, 
and  bedrock,  thus  better  specifying  the  design  and 
placement  of  the  wells.  The  soil  gas  measurements 
can  locate  areas  of  contamination.  It  is  suggested 
that  the  value  of  monitoring  wells  can  be  increased 
through  core  sampling  with  analysis  of  the  head- 
space.  (See  also  W88-11213)  (Author's  abstract) 
W88-11235 


EVALUATION  OF  A  PASSIVE  SAMPLING 
SOIL-GAS  SURVEY  TECHNIQUE  FOR  DE- 
TECTING VOLATILE  ORGANIC  COM- 
POUNDS, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
H.  B.  Kerfoot,  C.  L.  Mayer,  and  M.  J.  Miah. 
IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention.  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  407-  407-419,  6  fig,  2  tab,  10  ref.  US 
EPA  Contract  No.  68-03-3249. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Sampling,  'Volatility,  'Organic  com- 
pounds, 'Groundwater  pollution,  'Aquifer  man- 
agement, 'Soil  gases,  Performance  evaluation,  On- 
site  data  acquisition,  Groundwater  movement. 

A  passive-sampling  soil-gas  surveying  technique 
using  industrial  hygiene  samplers  is  described  and 
results  of  a  field  evaluation  above  a  chloroform- 
contaminated  aquifer  are  given.  The  evaluation 
included  assessment  of  the  correlation  of  results 
with  results  of  an  earlier  soil-gas  survey  at  the  site 
and  with  ground-water  chloroform  concentrations 
as  well  as  an  evaluation  of  the  short-range  preci- 
sion of  results.  Results  correlated  strongly  with 
results  from  a  previous  grab-sample  soil-gas  survey 
at  the  site  and  with  results  of  ground-water  analy- 
ses. The  precision  of  the  results  was  good,  as 
indicated  by  values  of  the  coefficient  of  variation 
of  14  percent  to  24  percent  among  groups  of  four 
sample  locations  in  a  1 -meter  square  pattern  and  of 
12  percent  among  results  form  10  samplers  at  1- 
meter  intervals  along  a  line  parallel  to  the  direction 
of  groundwater  flow.  (See  also  W88- 11213)  (Au- 
thor's abstract) 


W88-11237 


FIELD  AND  INTERPRETATION  TECH- 
NIQUES FOR  DELINEATING  SUBSURFACE 
PETROLEUM  HYDROCARBON  SPILLS 
USING  SOIL  GAS  ANALYSIS, 

Tracer  Research  Corp.,  Tucson,  AZ. 
O.  D.  Evans,  and  G.  M.  Thompson. 
IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  444-455,  5  fig,  1  tab,  3  ref. 

Descriptors:  'Plumes,  'Oil  spills,  'Groundwater 
pollution,  'Petroleum,  'Soil  gases,  'Path  of  pollut- 
ants, Spatial  distribution,  Oxidation-reduction  po- 
tential, Biodegradation,  Hydrocarbons. 

Gas  analysis  was  used  to  delineate  the  areal  extent 
of  subsurface  petroleum  hydrocarbon  spills  for  two 
cases;  one  containing  a  fresh  spill  and  one  relative- 
ly older.  A  case  study  is  presented  comparing  the 
techniques  to  be  used  during  sampling  and  inter- 
pretation. Problems  include  other  hydrocarbon 
sources  in  the  soil  and  biodegradation  of  petroleum 
hydrocarbons  in  the  soil  due  to  aerobic  conditions 
and  redox  potentials  favoring  oxidation.  Depth 
profile  samples  taken  in  the  field,  showing  hydro- 
carbon concentration  in  relation  to  depth,  deter- 
mine where  the  redox  potentials  begin  to  favor 
contour  maps  of  petroleum  specific  compounds 
such  as  benzene,  as  well  as  total  hydrocarbons, 
delineate  the  subsurface  spill  excluding  interfer- 
ence from  other  hydrocarbon  sources  such  as 
sewer  lines.  (See  also  W88-11213)  (Author's  ab- 
stract) 
W88-11239 


NEW  TECHNOLOGY  IN  OIL  CONTENT  MON- 
ITORS, 

Naval  Sea  Systems  Command,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11262 


EVALUATION  OF  SURVEY  POSITIONING 
METHODS  FOR  NEARSHORE  MARINE  AND 
ESTUARINE  WATERS. 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-221081. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

EPA  Report  430/9-86-003,  March  1987.  110  p,  11 

fig,  4  tab,  58  ref,  2  append.  EPA  Contract  68-01- 

6938. 

Descriptors:  'Water  quality  control,  'Estuaries, 
'Coastal  waters,  'Surveys,  'Navigation  methods, 
'Data  acquisition,  Monitoring,  Municipal  wastes, 
Measuring  instruments.  Optical  analysis,  Micro- 
waves, Electronic  equipment,  Satellite  technology, 
Remote  sensing. 

Under  regulations  implementing  Section  301(h)  of 
the  Clean  Water  Act,  municipalities  are  required  to 
conduct  monitoring  programs  to  evaluate  the 
impact  of  their  discharge  on  marine  biota,  to  dem- 
onstrate compliance  with  applicable  water  quality 
standards,  and  to  measure  toxic  substances  in  the 
discharge.  This  document  provides  essential  infor- 
mation for  the  evaluation  of  operating  characteris- 
tics (e.g.,  accuracy,  precision,  reliability)  and 
system  costs  of  station  positioning  equipment.  Four 
main  types  of  navigational  instruments  are  consid- 
ered in  this  document:  optical  techniques,  electro- 
optical  methods,  electronic  microwave  systems, 
and  satellite  positioning  equipment.  Positioning  for 
301(h)  monitoring  programs  is  discussed  along 
with  the  various  advantages  and  disadvantages  of 
each  type  of  positioning  system.  A  system  selection 
procedure  is  also  outlined  to  enable  the  designation 
of  an  appropriate  positioning  method  to  meet  the 
needs  of  a  given  monitoring  program.  Further, 
methods  are  suggested  to  enhance  system  oper- 
ational characteristics  to  minimize  positional 
errors.  (Lantz-PTT) 
W88- 11266 
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WATER  QUALITY  OF  INTERSTATE 
STREAMS  IN  THE  SUSQUEHANNA  RIVER 
BASIN  MONITORING  REPORT  FOR  1986 
AND  1987  WATER  YEARS, 

Susquehanna  River  Basin  Commission,  Harrisburg. 

PA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11285 
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INFLUENCE  OF  A  FRESHWATER  RIVERINE 
MARSH  FOR  TERTIARY  WASTEWATER 
TREATMENT  IN  THE  UPPER  BASIN  OF  THE 
B.  EVERETT  JORDAN  RESERVOIR, 

North   Carolina   State    Univ.,    Raleigh.    Dept.   of 

Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-10089 


GROUNDWATER  TRANSPORT  OF  CHLORO- 
PHENOLICS  THROUGH  A  HIGHLY  FRAC- 
TURED SOIL   AT   ALKALI   LAKE,  OREGON, 

Oregon  Graduate  Center,  Beaverton. 
R.  L.  Johnson. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8613128.  Ph.D.  Dissertation,  1984.  251 
p,  1 18  fig,  10  tab,  37  ref,  5  append. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
movement,  'Groundwater  pollution,  *Waste  dis- 
posal. *Chemical  wastes,  'Phenols,  Fracture  per- 
meability, Advection,  Diffusion  coefficient,  Dis- 
persion, Sorption,  Groundwater  movement, 
Groundwater  runoff.  Mathematical  models,  Trac- 
ers. 

Groundwater  transport  of  chlorophenolic  wastes 
at  the  chemical  disposal  site  at  Alkali  Lake, 
Oregon  were  studied  with  emphasis  on  advection, 
molecular  diffusion,  dispersion,  and  sorption.  The 
transport  processes  were  characterized,  the  spatial 
distribution  of  the  contaminants  were  measured, 
and  the  aquifer  was  conceptually  and  mathemati- 
cally modeled.  Groundwater  transport  near  the 
site  is  facilitated  by  a  large  number  of  fractures  in 
the  soil.  The  shape  of  the  contaminant  distribution 
downgradient  of  the  site  is  controlled  by  matrix 
diffusion,  sorption,  and  drop  off  rapidly  with  dis- 
tance immediately  downgradient  of  the  site  primar- 
ily because  of  the  nonuniform  flow  past  the  trans- 
port reference  line.  Variation  in  the  local  ground- 
water velocity  and  direction  negate  the  ability  of 
the  one-dimensional  equivalent  porous  medium 
model  to  predict  contaminant  distribution.  Con- 
taminant transport  distance,  results  of  tracer  tests, 
and  fluid  mechanical  calculations  based  on  aquifer 
properties  suggest  that  transport  velocities  from 
the  site  are  much  less  than  the  groundwater  veloci- 
ty in  the  fractures,  owing  to  the  retarding  effects  of 
matrix  diffusion  and  sorption.  (Cremmins-AEPCO) 
W88- 10094 


EFFECTS  OF  FLY  ASH  AND  FLUE-GAS  DE- 
SULFURIZATION  WASTES  ON  GROUND- 
WATER QUALITY  IN  A  RECLAIMED  LIG- 
NITE STRIP  MINE  DISPOSAL  SITE, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geol- 
ogy 

F.  W.  Beaver. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8702462.  Ph.D.  Dissertation,  1986.  447 
p,  256  fig,  6  tab,  29  ref,  5  append. 

Descriptors:  *Fly  ash,  *Sulfur,  'Groundwater  pol- 
lution, 'Lignite,  *Coal  mining.  Strip  mine  wastes, 
Leachates,  Geochemistry,  Permeability  coefficient. 

Hydrogeological  and  hydrochemical  analyses  were 
used  to  determine  the  effects  of  fly  ash  and  flue-gas 
desulfurization  (FGD)  wastes  on  groundwater 
quality  in  a  reclaimed  lignite  strip  mine  setting. 
After  hydraulic  gradients  were  delermined,  sets  of 
piezometers,  pressure-vacuum  lysimeters,  and 
coring  data  were  defined.  The  hydrogeochemical 
data  indicate  that  the  fly  ash  and  FGD  waste 
initially  generate  highly  mineralized  leachates  from 


entrained  water.  The  leachates  are  characterized 
by  high  Na,  Mo,  Se,  As  and  S04  concentrations. 
Fly  ash  generates  high  pH  leachate;  while  FGD 
wastes  produce  normal  pH  values.  Leachate  pH  is 
quickly  buffered  to  the  6  to  9  range  within  the 
sediments.  Arsenic  and  selenium  are  simultaneous- 
ly attenuated  to  acceptable  levels.  Iron  hydroxide 
coatings  on  the  sediments  from  alternate  wetting 
and  drying  cycles  may  provide  a  mechanism  for 
alkaline  pH  buffering  with  concurrent  arsenic  and 
selenium  adsorption.  Lead,  Cadmium,  and  barium 
are  maintained  at  low  levels  by  sulfate  and  carbon- 
ate precipitation  reactions.  Molybdenum  remains 
mobile  in  this  hydrogeochemical  setting.  The 
cation  exchange  capacity  of  Na-montmorillonite 
clays  may  account  for  decreases  in  calcium  and 
increases  in  sodium  concentration  levels  with 
depth.  (Cremmins-AEPCO) 
W88- 10099 


WATER      QUALITY      CLASSIFICATION      OF 
INLAND  WATERS  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10120 


AQUEOUS  SOLUBILITY  OF  SELECTED  BI- 
PHENYL,  FURAN,  AND  DIOXIN  CON- 
GENERS, 

Utah  State  Univ.,  Logan.  Div.  of  Environmental 

Engineering. 

W.  J.  Doucette,  and  A.  W.  Andren. 

Chemosphere  CMSHAF,  Vol.   17,  No.  2,  p  243- 

252,  1988.  4  tab,  8  ref.  Federal  Grant  NA800-AA- 

D-0086,  Project  R/MW-21. 

Descriptors:  *Path  of  pollutants,  'Solubility,  'Or- 
ganic compounds,  'Hydrocarbons,  'Chemical 
properties,  'Polychlorinated  biphenyls,  Mathemat- 
ical equations,  Enthalpy,  Thermal  properties. 

A  generator-column  technique  was  used  in  this 
study  to  measure  the  aqueous  solubility  of  13  indi- 
vidual PCB,  PBB,  methylbiphyenyl,  PCDF,  and 
PCDD  isomers  at  several  different  temperatures. 
The  data  obtained  were  combined  with  other  liter- 
ature values,  measured  at  25  C  using  similar  tech- 
niques, to  create  an  accurate  set  of  solubility  values 
for  high  molecular  weight  aromatic  hydrocarbons. 
Empirical  equations  expressing  the  variation  of 
solubility  with  temperature  are  presented  for  each 
compound.  Enthalpies  of  solution,  calculated  from 
van't  Hoff  plots,  are  also  given.  Aqueous  solubili- 
ties of  the  hydrocarbons  increased  as  much  as  1 1 
times  for  temperature  increases  of  4  to  40  C.  Enth- 
alpies of  solution  calculated  from  log  x  vs  1/T 
plots  ranged  from  6.5  to  17.8  kcal/mole.  An  ex- 
pression was  developed  that  can  be  used  to  esti- 
mate the  aqueous  solubility  of  aromatic  hydrocar- 
bons at  any  temperature  ranging  from  4  to  40  C  if 
the  solubility  value  at  25  C  is  known  or  can  be 
estimated.  (Friedmann-PTT) 
W88-10134 


SOLUBILITY  OF  AROMATIC  POLLUTANTS 
IN  MIXED  SOLVENTS, 

Arizona  Univ.,  Tucson.  Coll.  of  Pharmacy. 

K.  R.  Morris,  R.  Abramowitz,  R.  Pinal,  P.  Davis, 

and  S.  H.  Yalkowsky. 

Chemosphere  CMSHAF,  Vol.  17,  No.  2,  p  285- 

298,   1988.  3  fig,  4  tab,  7  ref.  EPA  Cooperative 

Agreement  CR-8 1258 1-01. 

Descriptors:  'Waste  disposal,  'Industrial  waste, 
'Aromatic  compounds,  'Polynuclear  aromatic  hy- 
drocarbons, 'Solvents,  'Solubility,  Chemical  prop- 
erties, Pollutants,  Hydrocarbons,  Mathematical 
models,  Water  properties. 

Pollutants  in  mixed-solvent  industrial  effluent  may 
remain  in  solution  or  may  precipitate  on  contact 
with  water;  the  ability  to  predict  a  system's  behav- 
ior depends  on  predicting  the  mixed  solvent  as 
well  as  the  aqueous  solubility.  The  solubility  be- 
havior of  several  aromatic  and  polynuclear  aro- 
matic pollutants  was  determined  in  a  variety  of 
water/cosolvent  mixtures.  The  data  were  used  to 
test  a  log-linear  solubility  model  and  develop  a 
relationship  for  determining  the  slope  of  the  log- 
linear  solubility  curve.  The  log-linear  model  did  a 


reasonable  job  of  describing  the  solubility  behavior 
of  the  solutes  in  the  solvent  systems  studied.  The 
maximum  error  was  less  than  an  order  of  magni- 
tude, usually  substantially  less.  The  utility  of  the 
model  lies  in  its  simplicity.  Only  three  components 
are  needed  to  estimate  the  solubility  of  a  solute  in  a 
mixed  aqueous  solvent  of  any  composition:  the  a 
and  b  values  for  the  binary  solvent  system,  and  the 
MP  value  (melting  point  of  the  compound  -  as- 
sumed to  be  25  C  for  liquids)  and  log  p  (p  =  the 
octanol-water  partition  coefficient  of  the  solute). 
(Friedmann-PTT) 
W88-10135 


ENRICHED  CONCENTRATIONS  OF  BRO- 
MINE, CHLORINE,  AND  IODINE  IN  URBAN 
RAINFALL  AS  DETERMINED  BY  INSTRU- 
MENTAL NEUTRON  ACTIVATION  ANALY- 
SIS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Nu- 
clear Engineering. 

S.  Landsberger,  J.  J.  Drake,  and  S.  J.  Vermette. 
Chemosphere  CMSHAF,  Vol.   17,  No.  2,  p  299- 
307,  1988.  4  fig,  2  tab,  24  ref. 

Descriptors:  'Urban  areas,  'Chemistry  of  precipi- 
tation, 'Air  pollution,  'Bromine,  'Chlorine, 
'Iodine,  'Halogens,  Water  pollution  sources,  En- 
richment, Neutron  activation  analysis. 

Concentrations  of  bromine,  chlorine  and  iodine 
were  determined  in  bulk  rain  as  part  of  a  detailed 
urban  monitoring  program.  Instrumental  neutron 
activation  gives  simultaneous  non-destructive  anal- 
ysis of  these  halogens  with  detection  limits  of  2,  30 
and  1  ng/g  for  bromine,  chlorine,  and  iodine,  re- 
spectively. Results  for  enrichment  factor  calcula- 
tions based  on  crustal,  seawater  and  lake  water 
reference  elements  were  somewhat  contradictory. 
Elemental  ratios  of  Br/CI,  I/CL,  Br/PB,  and  CI/ 
Pb,  together  with  an  analysis  of  chlorine  in  urban 
surface  materials,  support  the  suggestions  that  local 
anthropogenic  sources  may  cause  the  high  bromine 
and  chlorine  concentrations  observed  in  urban  pre- 
cipitation while  fractionation  from  an  oceanic 
source  is  likely  responsible  for  high  iodine  concen- 
trations. (Author's  abstract) 
W88-10136 


PITFALLS  IN  THE  AQUATIC  PHOTOCHEM- 
ISTRY TESTING  OF  CHLORINATED  ARO- 
MATIC COMPOUNDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology,  Environmental  Chemistry,  and  Drink- 
ing Water. 

For  primary  bibliographic  entry  see  Field  5A. 
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BIOACCUMULATION  OF  HALOGENATED 
AROMATIC  HYDROCARBONS  IN  C57B1/6 
AND  DBA/2  MICE  FOLLOWING  CONSUMP- 
TION OF  GREAT  LAKES  COHO  SALMON 
(ONCORHYNCHUS  KISUTCH), 
McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

G.  B.  Cleland,  B.  G.  Oliver,  and  R.  A.  Sonstegard. 
Chemosphere  CMSHAF,  Vol.  17,  No.  2,  p  405- 
420,  1988.  6  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Bioassay,  'Population  exposure,  'Metab- 
olism, 'Salmon,  'Mice,  'Polychlorinated  biphen- 
yls, 'Animal  tissues,  'Bioaccumulation,  Water  pol- 
lution effects,  Hydrocarbons,  Diets,  Great  Lakes, 
Baseline  studies. 

This  study  was  designed  to  provide  comprehensive 
baseline  determinations  of  the  levels  of  polychlori- 
nated biphenyl  (PCB)  isomers  and  congeners  (as 
well  as  several  other  organochlorine  pollutants)  in 
coho  salmon  from  three  of  the  Great  Lakes  and 
from  the  Pacific  Ocean.  Following  dietary  expo- 
sure to  these  fish,  the  subsequent  levels  and  bioac- 
cumulation patterns  of  these  pollutants  were  exam- 
ined and  compared  in  liver  tissues  of  C57B1/6 
(Ah  +  )  and  DBA/2  (Ah-)  mice.  Gradation  of  PCB 
isomer  and  congener  levels  were  found  in  coho 
salmon  from  Lakes  Erie,  Michigan  and  Ontario.  A 
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similar  bioaccumulation  pattern  was  observed  in 
mouse  livers  following  consumption  of  Great 
Lakes  fish  and,  in  general,  the  levels  were  higher 
in  C57B1/6  than  in  DBA/2  mice.  (Fnedmann- 
PTT) 
W88-10140 


HEAVY  METAL  LEVELS  IN  THREE  SPECIES 
OF  FISH  IN  TJEUKEMEER,  A  DUTCH 
POLDER  LAKE, 

Euro  Consultants,  Sholing  (England). 
K.  S.  Badsha,  and  C.  R.  Goldspink. 
Chemosphere  CMSHAF,  Vol.  17,  No.  2,  p  459- 
463,  1988.  3  tab,  7  ref. 

Descriptors:  *Path  of  pollutants,  *Heavy  metals, 
•Netherlands,  'Bioaccumulation,  'Population  ex- 
posure, Water  pollution  effects,  Fish  populations, 
Lead,  Mercury,  Metabolism,  Industrial  pollution, 
Eels,  Roach,  Lakes. 

Analyses  of  heavy  metals  in  three  species  of  fresh- 
water fish  from  a  typical  Dutch  Polder  Lake 
(Tjeukemeer)  are  presented.  Levels  are  generally 
low,  reflecting  the  distance  of  the  lake  from  the 
centers  of  industry.  Levels  of  lead  and  mercury  in 
eels  calls  for  some  concern  in  view  of  their  con- 
sumption by  humans.  Detailed  studies  of  lead  bur- 
dens in  roach  stress  the  significance  of  the  liver  as 
a  major  receptor  of  this  metal.  Lead  levels  in  the 
liver  relative  to  the  total  fish  increase  from  0.76  - 
4.64%  in  roach  from  50  -  350  mm  in  length. 
(Author's  abstract) 
W88-10142 


NITRATED  PHENOLS  IN  RAIN:  ATMOS- 
PHERIC OCCURRENCE  OF  PHYTOTOXIC 
POLLUTANTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,    Due- 

bendorf  (Switzerland). 

C.  Leuenberger,  J.  Czuczwa,  J.  Tremp,  and  W. 

Giger. 

Chemosphere  CMSHAF,  Vol.  17,  No.  3,  p  511- 

515,  1988.  1  fig,  2  tab,  34  ref. 

Descriptors:  'Phenols,  'Path  of  pollutants,  'Air 
pollution,  'Hydrocarbons,  Water  pollution  effects, 
Population  exposure.  Herbicides,  Gas  chromatog- 
raphy. Spectrometry,  Chemical  analysis,  Chemical 
processes,  Rain,  Simulation,  Chemistry  of  precipi- 
tation, Air  pollution  effects. 

Nitrated  organic  pollutants  in  the  atmosphere  (e.g. 
peroxyacetylnitrate)  and  nitrated  polycyclic  aro- 
matic hydrocarbons  have  been  extensively  studied 
due  to  their  possible  hazardous  effects  on  human 
and  plant  life.  We  report  here  the  determination  of 
six  nitro-  and  three  dimtrophenols  in  rain  samples 
collected  at  an  urban  site  in  Switzerland.  Identifi- 
cations were  performed  by  high-resolution  gas 
chromatography/mass  spectrometry.  2,4-Dinitro- 
6-methylphenol  was  present  at  concentrations  be- 
tween 1  and  10  nM.  Although  dinitrophenols  are 
used  as  herbicides  and  insecticides,  recently  report- 
ed smog  chamber  experiments  indicate  that  nitrat- 
ed phenols  could  be  secondary  pollutants  formed 
by  tropospheric  transformation  of  monoaromatic 
chemicals  such  as  toluene  and  methylphenols.  Rain 
and  air  measurements  of  these  primary  aromatic 
contaminants  and  of  reactive  species  (NOx,  ozone) 
suggest  that  these  compounds  might  be  the  precur- 
sors of  nitrated  phenols.  Nitrated  phenols  are 
known  to  act  as  uncoupling  agents  in  oxidative 
phosphorylation  and  to  affect  cell  metabolism  at 
levels  lower  than  10  microM.  Such  toxic  com- 
pounds in  rainwater  could  act  as  previously  un- 
identified stress  factors  for  trees  and  should  be 
evaluated  as  possible  causes  for  the  forest  decline 
observed  in  central  Europe  with  dramatically  in- 
creasing severity  since  1980.  (Author's  abstract) 
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PHOTOLYSIS  OF  RHODAMINE-WT  DYE, 

Geological  Survey,  NSTL  Station,  MS. 

For  primary  bibliographic  entry  see  Field  7B. 
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MEASURED  AND  MODELED  FATE  OF  DIS- 
PERSE YELLOW  42  IN  AN  OUTDOOR  POND, 


Bayreuth  Univ.  (Germany,  F.R.).  Fakultaet  fuer 

Biologie,  Chemie,  Geowissenschaften. 

For  primary  bibliographic  entry  see  Field  7B. 
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PHOTOLYSIS  OF  ALKYLATED  NAPHTHA- 
LENES IN  AQUATIC  SYSTEMS, 

Tokyo  Univ.  of  Fisheries  (Japan).  Dept.  of  Marine 

Environmental  Science  and  Technology. 

K.  Fukuda,  Y.  Inagaki,  T.  Maruyama,  H.  Imamura 

Kojima,  and  T.  Yoshida. 

Chemosphere  CMSHAF,  Vol.   17,  No.  4,  p  651- 

659,  1988.  5  fig,  8  tab,  33  ref. 

Descriptors:  'Path  of  pollutants,  'Hydrocarbons, 
'Fate  of  pollutants,  'Photolysis,  'Chemical  degra- 
dation, 'Aquatic  environment,  Chemical  proper- 
ties, Seawater,  Organic  compounds. 

The  photodegradability  in  aquatic  systems  of  some 
alkylated  naphthalenes  and  related  compounds  was 
studied  using  a  high-pressure  mercury  lamp.  The 
rate  constant  and  half-life  of  their  degradation 
were  estimated  in  distilled  water.  From  the  results 
performed  in  artificial  seawater,  which  served  as  a 
marine  environmental  model,  the  rate  of  photolysis 
of  alkylated  naphthalenes  increased  several  times 
over  that  in  distilled  water.  This  was  especially 
observed  for  naphthalene.  Therefore,  sodium  chlo- 
ride, the  main  component  of  seawater,  was  estimat- 
ed to  be  the  cause  of  the  enhancement,  because  the 
rate  increased  nearly  proportionally  to  the  concen- 
tration of  NaCl  in  the  system,  with  a  correlation 
coefficient  of  0.995  for  2-isopropylnaphthalene. 
(Author's  abstract) 
W88-10149 


VAPOR-PHASE  ADSORPTION  OF  ALKYL- 
BENZENES  AND  WATER  ON  SOILS  AND 
CLAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
R  D.  Rhue,  P.  S.  C.  Rao,  and  R.  E.  Smith. 
Chemosphere  CMSHAF,  Vol.   17,  No.  4,  p  727- 
741,  1988.  5  fig,  5  tab,  30  ref.  USAF  Contract  No. 
FO8635-83-C-0135. 

Descriptors:  'Benzenes,  'Path  of  pollutants,  'Ad- 
sorption, 'Organic  compounds,  'Soil  chemistry, 
'Soil  adsorption  capacity,  Chemical  properties, 
Spectrophotometry,  Reagents,  Model  studies, 
Clays. 

Vapor-phase  adsorption  of  water  and  three  alkyl- 
benzenes  (toluene,  p-xylene,  and  ethylbenzene)  on 
bentonite,  kaolin,  two  soil  samples,  an  aquifer  ma- 
terial, and  a  silica  gel  were  measured  by  a  proce- 
dure in  which  vapor-phase  concentrations  were 
measured  by  trapping  the  vapors  in  methanol  and 
adsorbed-phase  concentrations  were  measured  by 
methanol-extraction.  Water  in  the  methanol  was 
measured  by  titration  with  Karl  Fischer  reagent; 
alkylbenzenes  were  measured  by  UV  spectropho- 
tometry and/or  high-performance  liquid  chroma- 
tography analysis.  Bentonite  and  the  two  soil  sam- 
ples adsorbed  much  more  water  than  alkylbenzene. 
Kaolin  adsorbed  nearly  equal  amounts  of  water 
and  alkylbenzene,  while  silica  gel  adsorbed  nearly 
twice  as  much  of  the  alkylbenzenes  as  water.  With 
the  exception  of  water  adsorption  on  bentonite  and 
alkylbenzene  adsorption  on  Olsmar  soil  (Alfic 
Arenic  Haplaquod),  adsorption  conformed  to  type- 
II  adsorption  isotherms  that  were  adequately  de- 
scribed by  the  BET  adsorption  model.  Surface 
areas  calculated  from  BET  monolayer  capacities 
indicated  that  the  surface  available  for  alkylben- 
zene adsorption  was  essentially  that  measured  by 
N2  adsorption  except  for  silica  gel.  Values  for  the 
relative  adsorption  (the  amount  adsorbed  divided 
by  the  monolayer  capacity  as  determined  by  the 
BET  model)  of  water  and  p-xylene  were  similar 
for  several  of  the  adsorbents  used.  (Author's  ab- 
stract) 
W88-10150 


ESTABLISHMENT    OF   A   TEST   GUIDELINE 
FOR  THE  EVALUATION  OF  FISH  TAINTING, 

European  Chemical  Industry  Ecology  and  Toxi- 
cology Centre,  Brussels  (Belgium). 
For  primary  bibliographic  entry  see  Field  7C. 
W88-10151 


TOXICOLOGICAL  APPROACH  FOR  DETECT- 
ING ORGANIC  MICROPOLLUTANTS  IN  ENV- 
RIONMENTAL  SAMPLES, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10153 


ATMOSPHERIC  CONTAMINATION  WITH 
POLYCHLORINATED  BIPHENYLS  IN  BELA 
KRAJINA  (YUGOSLAVIA):  EMISSIONS  FROM 
INDUSTRIAL  PLANT,  LANDFILL,  AND 
RIVER  AREAS, 

Public  Health  Inst,  of  Slovenia,  Lujubijana  (Yugo- 
slavia). 

J.  Jan,  M.  Tratnik,  and  A.  Kenda. 
Chemosphere  CMSHAF,  Vol.   17,  No.  4,  p  809- 
813,  1988.  1  fig,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Polychlorinated  biphenyls,  Pollutant 
identification.  Gas  liquid  chromatography,  Organic 
pollutants.  Industrial  waste,  Emissions,  Landfills, 
Chemical  properties,  Air  pollution,  Yugoslavia. 

Atmospheric  transport  of  polychlorinated  biphen- 
yls (PCBs)  from  pollution  in  Bela  krajina  (Yugo- 
slavia) is  described.  The  mean  PCB  levels,  ana- 
lyzed by  high  resolution  capillary  GL  chromatog- 
raphy were  as  follows  in  the  air  samples  from  the 
factory,  2000  ug/cu  m;  at  a  distance  of  300  m  from 
the  factory,  5  ug/cu  m;  from  the  waste  landfill,  45 
ug/cu  m;  and  from  river  water  3  ug/cu  m. 
Changes  in  the  PCB  profile  of  atmospheric  emis- 
sions from  industrial  waste  plant,  landfill  and  river 
water  were  explained  in  terms  of  the  differences  in 
physico-chemical  properties  of  single  PCB  con- 
geners. The  congeners  with  higher  volatility  and 
with  higher  orthochlorine  substitution  were  en- 
riched through  air  transport.  (Author's  abstract) 
W88-10154 


IMPACT  OF  A  SINGLE  BLACK  SNOWFALL 
ON  STREAMWATER  CHEMISTRY  IN  THE 
SCOTTISH  HIGHLANDS, 

University   of  East   Anglia,   Norwich   (England). 

School  of  Environmental  Sciences. 

M.  Tranter,  P.  W.  Abrahams,  I.  L.  Blackwood,  P. 

Brimblecombe,  and  T.  D.  Davies. 

Nature  NATUAS,  Vol.  332.  No.  6167,  p  826-829, 

April  28  1988.  3  fig,  3  tab,  26  ref. 

Descriptors:  'Black  snow,  'Water  pollution 
sources,  'Path  of  pollutants,  'Snowmelt,  'Snow- 
fall, 'Chemistry  of  precipitation,  'Acid  rain, 
'Water  pollution  effects.  Hydrogen  ion  concentra- 
tion, Ions,  Snow,  Snowpack,  Spatial  distribution, 
Scotland,  Mountain  stream,  Water  pollution,  Acid 


During  snowmelt,  ions  fractionate  into  the  first 
meltwaters  giving  rise  to  concentrated,  often 
acidic,  solutions.  This  may  cause  transient  acidifi- 
cation of  streamwaters  (so-called  'acid  flush')  in 
poorly  buffered  upland  catchments  which  can  kill 
fish  or,  more  commonly,  cause  recruitment  failure. 
The  chemistry  of  snow  and  meltwater  can  affect 
the  magnitude  and  duration  of  the  acid  flush,  par- 
ticularly when  stream  discharge  is  not  dominated 
by  pre-event  water.  Such  conditions  are  found  in 
upland  Britain,  in  the  Scottish  Highlands.  The 
most  acidic  snowfalls  in  the  Highlands  are  colored 
or  black  and  occur  under  specific  meteorological 
conditions.  Presented  here  is  the  streamwater 
chemistry  during  two  acid-flush  events  with  mini- 
mum recorded  pH  of  4.25  and  4.10.  An  acidic 
black  snow  (pH  3.4)  fell  in  the  8-day  period  be- 
tween the  events.  The  meltwater  composition 
during  the  first  event  was  influenced  by  the  com- 
position of  the  existing  snowcover,  whereas  the 
second  event  shows  the  effect  of  the  fall  of  pollut- 
ed snow.  These  observations  demonstrate  that  a 
single  snowfall  can  strongly  influence  the  composi- 
tion of  meltwaters.  Therefore,  the  large-scale  dis- 
tribution of  ions  in  snowpacks  must  be  considered 
in  attempting  to  predict  the  magnitude  of  acidifica- 
tion during  the  thaw  and  the  possible  impact  of 
acid  rain  on  aquatic  ecosystems.  This  works  high- 
lights how  chance  association  of  episodic  events 
(colored  snowfall  and  snowmelt)  may  amplify 
acidification   in   streamwater.   (Author's   abstract) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

W88-10161 


QUANTITATIVE  ASSESSMENT  OF  WORLD- 
WIDE CONTAMINATION  OF  AIR,  WATER 
AND  SOILS  BY  TRACE  METALS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

J.  O.  Nriagu,  and  J.  M.  Pacyna. 
Nature  NATUAS,  Vol.  333,  No.  6169,  p  134-139, 
May  12  1988.  5  tab,  48  ref. 

Descriptors:  *Path  of  pollutants,  "Trace  metals, 
•Cycling  metals,  *Water  pollution  sources,  *Air 
pollution,  'Toxicity,  Soil  contamination,  Food 
chains.  Industrial  wastes,  Municipal  wastes,  Cad- 
mium, Copper,  Nickel,  Lead,  Zinc,  Tin,  Selenium, 
Vanadium,  Molybdenum.  Mercury,  Arsenic,  Popu- 
lation exposure. 

Calculated  loading  rates  of  trace  metals  into  the 
three  environmental  compartments  demonstrate 
that  human  activities  now  have  major  impacts  on 
the  global  and  regional  cycles  of  most  of  the  trace 
elements.  There  is  significant  contamination  of 
freshwater  resources  and  an  accelerating  accumu- 
lation of  toxic  metals  in  the  human  food  chain.  The 
inventories  presented  here  show  that  mankind  has 
become  the  most  important  element  in  the  global 
biogeochemical  cycling  of  trace  metals.  The  man- 
induced  mobilization  of  trace  metals  into  the  bio- 
sphere (median  values  in  thousand  tonnes  per  year 
of  the  terrestrial  plus  aquatic  inputs  minus  atmos- 
pheric emissions)  comes  to  about  120  for  As,  30  for 
Cd,  2150  for  Cu,  1 1  for  Hg,  1 10  for  Mo,  470  for  Ni, 
1160  for  Pb,  72  for  Sb,  79  for  Se,  71  for  V,  and 
2340  for  Zn.  The  annual  total  toxicity  of  all  the 
metals  mobilized  exceeds  the  combined  total  toxic- 
ity of  all  the  radioactive  and  organic  wastes  gener- 
ated each  year  (as  measured  by  the  quantity  of 
water  needed  to  dilute  such  wastes  to  drinking 
water  standard).  Each  year,  millions  of  tonnes  of 
'new'  trace  metals  are  produced  from  the  mines 
and  subsequently  redistributed  in  the  biosphere. 
The  greatly  increased  circulation  of  toxic  metals 
through  the  soils,  water  and  air  and  their  inevitable 
transfer  to  the  human  food  chain  remains  an  impor- 
tant environmental  issue  which  entails  some  un- 
known health  risks  for  future  generations.  (Miller- 
PTT) 
W88-10164 


DEPENDENCE  OF  THE  CHEMICAL  COMPO- 
SITION OF  THE  WATER  IN  THE  RIVER 
RUDAWA  (SOUTHERN  POLAND)  ON  ITS 
FLOW, 

Polish    Academy   of  Sciences,   Krakow.    Inst,    of 

Botany. 

K.  Chmielinska 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 

283-297,  1985.  4  fig,  6  tab,  14  ref. 

Descriptors:  *Water  quality,  'Water  pollution 
sources,  "Nonpoint  pollution  sources,  *Rudawa 
River,  *Path  of  pollutants,  *Eutrophication, 
"Poland,  Vistula  River,  Catchment  area,  Minerals, 
Sulfales,  Chlorides,  Nitrates,  Rivers,  Chemical 
composition.  Flow  discharge. 

The  catchment  area  of  the  Rudawa  River,  a  left 
tributary  of  the  Vistula  River,  is  intensively 
farmed.  The  dependence  of  the  chemical  composi- 
tion of  water  on  the  magnitude  of  the  flow  was 
analyzed.  Because  there  were  no  distinct  changes 
in  the  concentration  of  different  compounds  with 
the  level  of  flow  except  for  nitrate  nitrogen,  the 
total  load  depended  mainly  upon  the  magnitude  of 
flow.  Two  periods  of  investigation,  1957  to  1964 
and  1971  to  1980,  were  compared.  An  increase  in 
the  content  of  sulfates,  chlorides  and  mineral  nutri- 
ents was  observed.  The  trophic  condition  of  the 
river  is  basically  affected  by  the  agricultural  use  of 
the  basin,  because  the  chemical  composition  of 
soils  in  the  deeper  layers  of  the  substrate  and  soil 
cultivation  are  decisive  in  the  amount  of  nutrients 
flowing  into  the  river.  (Miller-PTT) 
W88-10171 


ESTIMATION  OF  QUALITY  OF  SOME  SUR- 
FACE WATERS  NEAR  THE  UPPER  SILESIA 
I  SING  THE  ALGAL  GROWTH  TEST, 


Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

T.  Betnarz. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 

331-338,  1985.  3  fig,  16  ref. 

Descriptors:  "Surface  water,  "Rivers,  "Water  pol- 
lution effects,  "Water  quality,  "Heavy  metals, 
"Algal  growth,  "Poland,  "Upper  Silesia,  Catch- 
ment areas,  Bioassay,  Zinc,  Lead,  Cadmium,  River 
Mala  Panew,  River  Brynica,  Reservoirs,  Chlorella. 

In  the  period  1977-79,  the  pollution  level  of  waters 
(rivers  and  reservoirs)  belonging  to  the  catchment 
area  of  the  Rivers  Mala  Panew  and  Brynica 
(Poland)  were  estimated  by  applying  the  bioassay 
technique  using  Chlorella  pyrenoidosa.  Pollution 
of  waters  of  the  Mala  Panew  catchment  area  with 
zinc,  lead  and  cadmium  was  shown.  The  zinc  and 
lead  concentrations  exceeded  those  toxic  for  Chlo- 
rella. In  the  waters  of  the  Brynica  catchment  area, 
no  great  pollution  was  found  but  a  varying  nutrient 
level  was  apparent.  (Author's  abstract) 
W88-10174 


STREAM      ECOSYSTEMS      IN      MOUNTAIN 

GRASSLAND  (WEST  CARPATHIANS):  14.  THE 

USE    OF    THE     EXPERIMENTAL    STREAM 

METHOD  IN  EVALUATING  THE  EFFECT  OF 

AGRICULTURAL  POLLUTION, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10176 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  1.  RANGE  AND  AIMS  OF 
THE  INVESTIGATION  WITH  A  DESCRIP- 
TION OF  THE  ENVIRONMENT, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
J.  Zieba. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
423-432,  1985.  1  fig,  1  tab,  13  ref. 

Descriptors:  "Upper  Silesian  Industrial  Region, 
"Ecology,  "Poland,  "Water  pollution  effects,  "Ag- 
ricultural watersheds,  "Industrial  watersheds,  "Eu- 
trophication,  Chemical  properties,  Physical  prop- 
erties, Algal  growth,  Heavy  metals,  Bacteria,  Bio- 
cenoses,  River  Brynica,  Path  of  pollutants.  Moni- 
toring, Bioassay,  Rivers,  Reservoirs,  Lakes,  Ponds, 
Water  pollution,  Catchment  basins,  Surveys. 

Hydrobiological  investigations  in  the  waters  of  the 
River  Brynica  (Poland)  were  undertaken  to  obtain 
the  following:  (1)  an  extensive  determination  of  the 
effect  of  industrial  and  agricultural  pollution  on 
water  quality  and  usability  and  on  various  compo- 
nents of  the  biocenoses,  (2)  an  at  least  partial 
reference  of  the  recent  results  to  earlier  chemical, 
biological  and  ichthyological  investigations,  (3)  the 
determination  of  the  influence  of  river  waters  on 
the  reservoir  and  of  the  reservoir  on  the  river 
below  the  dam,  (4)  a  general  estimation  of  possible 
consequences  of  further  water  pollution  in  the 
catchment  basin.  Descriptions  of  the  environment 
of  the  sampling  stations  and  of  the  methods  applied 
are  given.  The  basic  results  of  the  environment 
features  in  the  river  and  water  bodies  were  ob- 
tained by  means  of  full  physico-chemical  analysis. 
The  role  of  nutrients  contained  in  rainwater,  river 
environment  data,  and  usable  water  quality  are 
named  in  relation  to  their  eutrophicating  effects. 
Methods  discussed  include:  (1)  the  determination 
of  heavy  metals  entering  the  water  from  the  atmos- 
phere, (2)  the  bacteriological  estimation  of  the 
degree  of  water  pollution,  (3)  the  characterization 
of  the  aquatic  environment  using  the  algal  growth 
test  and  (4)  the  determination  of  taxonomic  struc- 
ture of  organisms  within  various  ecological  groups. 
(See  W88-10178  thru  W88-10188)  (Miller-PTT) 
W88-10177 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  2.  CHEMICAL  COMPO- 


SITION OF  THE  WATER  AND  ATMOSPHER- 
IC PRECIPITATION, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10178 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RTVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  3.  CHEMICAL  COMPO- 
SITION OF  THE  WATER.  HEAVY  METALS, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10179 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  4.  ATMOSPHERIC 
HEAVY  METAL  POLLUTION  OF  THE 
BOTTOM  OF  THE  RESERVOIR  AT 
KOZLOWA  GORA, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

M.  Reczynska-Dutka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
465-476,  1985.  1  fig,  6  tab,  37  ref. 

Descriptors:  "Path  of  pollutants,  "Poland,  "Agri- 
cultural watersheds,  "Industrial  watersheds,  "Ecol- 
ogy, "Reservoirs,  "Water  pollution  effects,  "Heavy 
metals,  Air  pollution,  Bottom  sediments,  Zinc, 
Lead,  Cadmium,  Upper  Silesian  Industrial  Region, 
River  Brynica,  Water  pollution  sources,  Tempera- 
ture effects,  Rivers. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  High 
contents  of  Zn,  Pb,  and  Cd  in  the  atmosphere  of 
the  Upper  Silesian  Industrial  Region  have  led  to 
the  considerable,  and  in  the  course  of  time,  increas- 
ing heavy  metal  pollution  of  the  bottom  sediments 
of  the  Kozlowa  Gora  reservoir  situated  in  the 
vicinity.  Apart  from  varied  metal  content  in  the 
different  zones  of  the  reservoir,  their  concentra- 
tions were,  as  a  rule,  higher  in  cold  periods  than  in 
warm  ones.  Similarly,  as  in  dusts  from  Silesia,  a 
narrow  ratio  of  Zn:Pb  (close  to  2:1)  and  a  lower 
content  of  Cd  (by  two  orders  of  magnitude)  with 
respect  to  both  metals  were  observed  in  the  bottom 
sediments  of  the  reservoir.  (See  W88-10177  thru 
W88-10179  and  W88-10181  thru  W88-10188) 
(Miller-PTT) 
W88-10180 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  5.  BACTERIOLOGICAL 
CHARACTERISTICS  OF  THE  WATERS, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
A.  Starzecka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
477-492,  1985.  6  fig,  1  tab,  26  ref. 

Descriptors:  "Path  of  pollutants,  "Poland,  "Agri- 
cultural watersheds,  "Industrial  watersheds,  "Ecol- 
ogy, "Water  pollution  sources,  "Bacteria,  Nitrogen 
compounds,  Sulfur  compounds,  Water  quality, 
Upper  Silesian  Industrial  Region,  River  Brynica, 
Rivers,  Reservoirs,  Lakes,  Ponds,  Water  pollution, 
Air  pollution,  Dusts,  Bacterial  analysis,  Cycling 
nutrients,  Water  quality  standards. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  The 
bacteriological  characteristics  of  these  water 
bodies  are  discussed.  Quantitative  changes  in  heter- 
otrophic bacteria,  which  carried  out  the  conver- 
sion of  nitrogen  and  sulfur  compounds,  were  deter- 
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mined  for  the  period  from  May  1976  to  May  1979. 
Water  quality  was  classified  according  to  four 
purity  classes  which  varied  in  the  value  of  the 
biological  and  chemical  indices  of  pollution  from 
class  I  (very  pure  waters)  to  class  IV  (very  strong- 
ly polluted  waters).  The  results  suggest  that  the 
relatively  pure  River  Brynica  undergoes  gradual, 
though  slight,  pollution  in  the  sector  from  its 
springs  to  the  Kozlowa  Gora  reservoir,  this  is  due 
to  surface  run-off  and  dust  emission  from  the  air. 
(See  W88-10177  thru  W88-10180  and  W88-10182 
thru  W88-10188)  (Miller-PTT) 
W88-10181 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  6.  COMMUNITIES  OF 
PLANKTON  ALGAE, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10182 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  8.  CILIATA  IN  BOTTOM 
SEDIMENTS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10184 


Uppsala   Univ.   (Sweden).   Inst,   of  Physiological 

Botany. 

S.  Soderlund,  A.  Forsberg,  and  M.  Pedersen. 

Environmental  Pollution,  Vol.  51,  No.  3,  p  197- 

212,  1988.  10  fig,  4  tab,  18  ref. 

Descriptors:  *Water  pollution  sources,  "Cadmium, 
•Heavy  metals,  *Bioaccumulation,  *Algae, 
•Mosses,  *Path  of  pollutants,  Industrial  wastes, 
Zinc,  Mine  wastes,  Fucus,  Baltic  Sea,  Bothnian 
Sea,  Tissue  analysis,  Aluminum,  Cobalt,  Copper, 
Iron,  Manganese,  Nickel,  Lead,  Vanadium,  Aquat- 
ic mosses. 

Concentrations  of  Cd  and  ten  other  metals  (Al,  Co, 
Cr,  Cu,  Fe,  Mn,  Ni,  Pb,  V  and  Zn)  were  deter- 
mined in  the  brown  seaweed  Fucus  vesiculosus  L. 
and  the  aquatic  moss,  Fontinalis  dalecarlica  Br. 
Eur.  from  the  northern  Baltic  Sea  and  the  southern 
Bothnian  Sea.  Elevated  concentrations  of  metals 
were  found  in  samples  taken  close  to  densely  popu- 
lated areas,  such  as  Stockholm  and  Nynashamn. 
Very  high  concentrations  (especially  Zn)  were 
found  in  both  Fucus  and  Fontinalis  samples  taken 
form  the  area  south  of  the  Gulf  of  Gavle.  The 
results  indicate  that  mining  and  industrial  activities 
along  the  river  Dalalven  are  the  main  sources  of 
Zn  and  several  other  metals.  Cd  concentrations  in 
Fucus  plants  reached  maximum  values  (24.5  mg/ 
kg)  at  the  northern  site.  The  gradual  increase  of  Cd 
concentrations  in  Fucus  plants  northward  could 
not  be  totally  explained  by  the  salinity  gradient  in 
the  Baltic  Sea;  reasons  for  this  are  discussed  in  this 
paper.  (Author's  abstract) 
W88-10196 


INFLUENCE  OF  CONTAMINATED  PARTI- 
CLES ON  THE  BIOACCUMULATION  OF  HY- 
DROPHOBIC ORGANIC  MICROPOLLU- 
TANTS  IN  FISH, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
A.  Opperhuizen,  and  R.  C.  A.  M.  Stokkel. 
Environmental  Pollution,  Vol.  51,  No.  3,  p  165- 
177,  1988.  4  fig,  2  tab,  23  ref. 

Descriptors:  *Path  of  pollutants,  "Particulate 
matter,  "Chlorinated  hydrocarbons,  "Bioaccumu- 
lation,  "Hydrophobic  organic  micropollutants, 
•Fish,  Water  pollution  effects,  Fish  diets,  Contami- 
nation, Benzenes,  Sorption,  Solute  transport. 

The  influence  of  contaminated  particles  on  the 
bioconcentration  of  hydrophobic  chemicals  by  fish 
is  dependent  on  the  hydrophobicity  of  the  chemi- 
cals. This  has  been  shown  for  polychlorinated  ben- 
zenes and  biphenyls  (ranging  over  three  orders  of 
magnitude  in  octan-1-ol/ water  partition  coeffi- 
cient) which  are  sorbed  on  very  low  organic 
carbon  content  particles.  For  chemicals  with  low 
to  moderate  hydrophobicity,  the  amount  of  the 
chemical  which  is  sorbed,  relative  to  the  amount 
which  is  dissolved,  determines  the  influence  that 
contaminated  particles  have  on  the  uptake  of  the 
chemical  by  fish.  In  the  present  experiment,  for 
lower  chlorinated  benzenes  and  biphenyls,  the 
amounts  dissolved  in  water  are  high  compared 
with  the  amounts  which  are  present  in  the  sorbed 
state,  and  the  influence  of  contaminated  particles 
on  their  uptake  by  fish  is  negligible.  For  more 
hydrophobic  chemicals,  which  have  lower  aqueous 
solubilities,  such  as  penta-  and  hexachlorobenzene, 
and  tri-  and  tetrachlorobiphenyls,  contaminated 
particles  can  have  a  much  greater  influence  on  the 
uptake  by  fish.  If  the  number  of  contaminated 
particles  is  sufficiently  high,  the  low  aqueous  solu- 
bilities, in  combination  with  relatively  high  rates  of 
desorption  or  dissolution,  enable  the  particles  to 
act  as  a  source  of  the  hydrophobic  chemicals.  For 
extremely  hydrophobic  chemicals,  the  rates  of  dis- 
solution or  desorption  determine  the  rates  of 
uptake  of  the  chemical  by  the  fish.  Hence,  during 
relatively  short  periods  of  exposure,  there  is  no 
influence  of  contaminated  particles  on  the  bioaccu- 
mulation.  (Author's  abstract) 
W88-10195 


CONCENTRATIONS  OF  CADMIUM  AND 
OTHER  METALS  IN  FUCUS  VESICULOSUS  L. 
AND  FONTINALIS  DALECARLICA  BR.  EUR. 
FROM  THE  NORTHERN  BALTIC  SEA  AND 
THE  SOUTHERN  BOTHNIAN  SEA, 


EFFECTS  OF  IRRIGATION  WITH  RAW  AND 
DIFFERENTIALLY  DILUTED  SEWAGE  AND 
APPLICATION  OF  PRIMARY  SETTLED 
SEWAGE-SLUDGE  ON  WHEAT  PLANT 
GROWTH,  CROP  YIELD,  ENZYMATIC 
CHANGES  AND  TRACE  ELEMENT  UPTAKE, 
National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 
C.  Chakrabarti,  and  T.  Chakrabarti. 
Environmental  Pollution,  Vol.  51,  No.  3,  p  219- 
235,  1988.  6  tab,  53  ref. 

Descriptors:  "Heavy  metals,  "Bioaccumulation, 
"Path  of  pollutants,  "Wastewater  irrigation,  "Raw 
wastewater,  "Primary  sludge,  *Wheat,  Plant  physi- 
ology, Crop  yield,  Enzymes,  Trace  metals, 
Wastewater  dilution,  India,  Copper,  Zinc,  Chromi- 
um, Manganese,  Metabolism. 

An  increase  in  the  concentration  of  Cu,  Zn,  Cr  and 
Mn,  and  a  decrease  in  the  activities  of  aspartate 
amino  transferase,  alanine  amino  transferase  and 
peroxidase  were  observed  in  the  different  fractions 
of  wheat  plants,  following  raw  and  differentially 
diluted  (66%  and  50%)  sewage  irrigation  and  dry 
primary  settled  sewage-sludge  amendments  of 
soils.  The  grain  enrichment  efficiencies  for  Cu,  Zn 
and  Mn  were  significantly  low  under  all  experi- 
mental conditions.  On  the  other  hand,  the  grain 
enrichment  efficiency  for  Cr  was  low  under  all 
sewage  irrigation  conditions  only.  Except  in  the 
earheads  of  wheat  plants  from  sludge-amended 
soil,  catalase  activities  were  significantly  low  in 
roots,  stems  and  earheads  of  wheat  plants,  under 
all  other  treatment  conditions  investigated.  The 
decrease  in  the  proteinase  activity  was  statistically 
significant  in  roots  and  earheads  of  sewage-irrigat- 
ed plants;  the  activity  in  the  stem  was  low  follow- 
ing irrigation  with  raw  and  66%  sewage  only. 
Proteinase  activity  was  also  significantly  low  in  all 
fractions  of  wheat  plants  harvested  from  soil 
amended  with  20  tons  of  sludge  per  hectare.  The 
observed  results  appear  to  be  due  to  an  overall 
decrease  in  the  metabolic  status  of  the  plants  fol- 
lowing sewage  irrigation  and  sludge  amendment  of 
soils.  Grain  yields,  however,  were  not  reduced 
despite  this  metabolic  effect.  (Author's  abstract) 
W88-10197 


SEPTIC  TANKS  AS  SOURCES  OF  PHOSPHO- 
RUS TO  LOUGH  ERNE,  IRELAND, 

University   Coll.,   London   (England).   Palaeoeco- 

logy  Research  Unit. 

S.  T.  Patrick. 

Journal         of        Environmental         Management 


JEVMAW,  Vol.  26,  No.  3,  p  239-248,  April  1988. 
2  fig,  4  tab,  41  ref.  ESRC  Grant  HR  7437. 

Descriptors:  *Path  of  pollutant,  "Ireland,  "North- 
ern Ireland,  "Septic  tanks,  "Phosphorus,  "Eutro- 
phic  lakes,  "Rural  areas,  Wastewater  pollution, 
Surveys,  Catchment  areas.  Lough  Erne,  Water 
pollution  sources. 

The  potential  significance  of  septic  tanks  as  sources 
of  phosphorus  to  eutropic  Lough  Erne,  Ireland,  is 
examined  by  means  of  a  survey  of  non-sewered 
households  in  the  catchment.  The  provision  of 
septic  tanks  is  largely  a  feature  of  the  past  20  years 
and  was  not  complete  as  late  as  1983.  Phosphorus 
from  septic  tank  sludge  is  likely  to  be  of  direct 
significance  only  at  Enniskillen  sewage  disposal 
works.  A  distinct  dichotomy  is  recognized  be- 
tween Northern  Ireland  sectors  of  the  catchment, 
where  septic  tank  effluent  generally  drains  direct 
to  watercourses,  and  sectors  in  the  Republic  where 
soil-soak  systems  predominate.  The  dichotomy  is 
explained  by  administrative  factors,  not  by  differ- 
ential soil  conditions.  It  is  concluded  that  septic 
tank  effluent  comprises  a  significant  and  hitherto 
unrecognized  source  of  phosphorus  to  surface 
waters  in  the  catchment.  (Author's  abstract) 
W88-10199 


HYDROCARBONS  IDENTIFICATION  IN 
'HUIRO'  (MACROCYSTIS  PYRIFERA)  FROM 
THE  STRAIT  OF  MAGELLAN  (IDENTIFICA- 
CION  DE  HIDROCARBUROS  EN  HUIRO  (MA- 
CROCYSTIS PYRIFERA)  DEL  ESTRECHO  DE 
MAGALLANES), 

Universidad  de  Magallanes,  Punta  Arenas  (Chile). 
Inst,  de  la  Patagonia. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10201 


PREDICTION  OF  THREE-DIMENSIONAL 
THERMAL  DISCHARGE  FLOWS, 

Waterloo   Univ.   (Ontario).   Dept.   of  Mechanical 

Engineering. 

G.  D.  Raithby,  R.  V.  Elliott,  and  B.  R. 

Hutchinson. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  7,  p  720-737,  July   1988.   10  fig,  33  ref. 

Descriptors:  "Path  of  pollutants,  "Wastewater  dis- 
posal, "Model  studies,  "Hydrologic  models, 
"Lakes,  "Thermal  pollution,  Discharge  measure- 
ment, Mixing,  Turbulent  flow,  Hydrodynamics, 
Flow  characteristics. 

A  three-dimensional  model  that  has  been  exten- 
sively used  to  predict  the  motion  and  mixing  of 
thermal  discharges  entering  lakes,  uses  a  computa- 
tional mesh  that  conforms  to  the  bottom  of  the 
lake,  the  surface,  and  the  shoreline,  and  is  concen- 
trated in  the  vicinity  of  the  discharge.  The  k  minus 
epsilon  turbulence  model  (where  k  =  turbulent 
kinetic  energy  and  epsilon  =  its  dissipation)  is  used 
to  estimate  the  turbulent  stresses  and  fluxes.  The 
effects  of  bottom  surface  roughness  as  well  as  the 
enhanced  mixing  due  to  turbulence  generation  by 
an  ice  cover  or  wind  are  included,  and  either 
floating  (summer)  or  sinking  (winter)  plumes  can 
be  predicted.  New  solution  algorithms  make  the 
three-dimensional  model  relatively  economical  to 
run.  The  model  presents  verification  checks  and 
reports  predictions  for  a  single  discharge  and  for 
two  interacting  discharges.  (Author's  abstract) 
W88-10229 


BIOACCUMULATION  OF  COPPER  AND  ZINC 
BY  NEREIS  DIVERSICOLOR  (ANNELIDA,  PO- 
LYCHAETA)  IN  THE  BOU  REGREG  ESTUARY 
(MOROCCOKBIOACCUMULATION  DU  CUI- 
VERE  ET  DU  ZINC  CHEZ  NEREIS  DIVERSI- 
COLOER  (ANNELIDE  POLYCHETE)  DE  L'ES- 
TURAIRE  DU  BOU  REGREG  (MAROO), 
Laboratoire  de  Zoologie  et  d'Ecologie  Marine, 
Angers  (France). 
P.  Gillet. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 
3,  p  339-350,  1987.  8  fig,  2  tab,  35  ref. 


in 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Descriptors:  'Path  of  Pollutants,  'Water  pollution 
effects.  Annelids,  *Polychaetes,  "Copper,  *Zinc, 
•Bioaccumulation.  Biomass,  Estuaries,  Ecology, 
Population  exposue,  Heavy  metals,  Mollusks, 
Crusteaceans,  Morroco. 

The  physico-chemistry  of  the  Bou  Regreg  estuary- 
is  described,  and  the  variations  of  density  and 
biomass  of  Nereid  diversicolor  are  presented.  The 
levels  of  copper  and  zinc  vary  seasonally  and 
decrease  from  down  stream  to  upstream  for 
copper.  These  concentrations  are  less  than  values 
reported  in  mollusks  or  crustaceans.  Such  vari- 
ations can  explain  the  poor  recruitment  during 
autumn  and  affect  the  dynamics  of  this  species. 
(Author's  abstract) 
W88-10249 


EVALUATION  OF  THE  RA226  TRANSPORT 
BY  RIVER  SEDIMENTS  SURROUNDING  THE 
BRAZILIAN  URANIUM  MINING  AND  MILL- 
ING FACILITIES, 

Comissao  Nacional  de  Energia  Nuclear  de  Brasil, 

Rio  de  Janeiro.  Inst,  de  Radioproteccao  e  Dosime- 

tria. 

H.  L.  Azevedo,  E.  C.  S.  Amaral,  and  J.  M.  Godoy. 

Environmental  Pollution  EPEBD7,  Vol.  51,  No.  4, 

1988.  6  fig,  1  tab,  11  ref. 

Descriptors:  *Sediment  transport,  *Uranium, 
•Radium  radioisotopes,  *River  beds,  *Mine 
wastes,  *Path  of  pollutants,  Bottom  sediments, 
Food  chains,  Radium,  Pollution  load. 

A  study  of  the  Ra226  contamination  of  the  river 
sediments  surrounding  the  Brazilian  uranium 
mining  and  milling  facilities  was  carried  out.  The 
non-detrital  Ra226  concentrations  were  deter- 
mined performing  a  0.5  normal  HC1  leaching. 
Some  preliminary  speciation  experiments,  using 
Tessier's  sequential  extraction  procedure,  were 
also  carried  out.  Ra226  was  used  as  a  monitor  of 
the  natural  variations.  In  general,  one  could  not 
observe  increases  in  the  non-detrital  Ra226  fraction 
between  the  pre-operational  and  operational  data. 
Additionally,  speciation  experiments  have  shown 
the  exchangeable  fraction  to  be  the  main  one  re- 
sponsible for  Ra226  content.  Although  the  results 
indicate  that  sediment  is  an  important  means  of 
radium  downstream  transport,  its  availability  sug- 
gests the  soluble  form  to  be  the  main  path  through 
the  foodchain.  Attention  must  be  paid  to  the  re- 
lease of  Ra226  bound  to  barium  sulphate  from  the 
chemical  processing  effluent  since  increments  of 
that  fraction  were  observed  in  bottom  sediments. 
(Author's  abstract) 
W88-10251 


WATER  QUALITY  OF  THE  TWO  MAARSSE- 
VEEN  LAKES  IN  RELATION  TO  THEIR  HY- 
DRODYNAMICS, 

Water  Board  of  Utrecht  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10253 


CADMIUM  IN  THE  RHONE  RIVER, 

International     Lab.     of     Marine     Radioactivity, 

Monaco-Ville  (Monaco). 

L.  Huynh-Ngoc,  N.  E.  Whitehead,  and  B. 

Oregioni. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  571- 

576,  May  1988.  3  fig,  2  tab,  15  ref. 

Descriptors:  'Water  pollution,  "Cadmium,  "Rhone 
River,  "France,  "Heavy  metals,  Stream  pollution, 
Suspended  solids,  Water  sampling,  Spatial  distribu- 
tion, Chemical  analysis,  Fluvial  sediments,  Hydro- 
gen ion  concentration,  Adsorption. 

The  distribution  of  cadmium  in  the  Rhone  River 
(France)  was  studied  using  differential  pulse 
anodic  stripping  voltametry  with  a  static  mercury 
drop  electrode.  For  1 1  potentially  contaminated 
river  stations,  the  Cd  in  true  solution  averaged  39 
ng/kg.  Cd  adsorbed  on  suspended  matter  was  19 
ng/kg  (liquid  phase)  and  the  suspended  matter 
content  was  2.4  mg/kg  (solid  phase),  equivalent  to 
40,  22  and  38%  respectively,  of  the  total  carried 
under  these  conditions.  For  sediments  the  mean  Cd 
content  was  0.9  mg/kg.  The  water  values  are  low 


by   world  standards,   even   though  sampling  was 
biased  towards  sites  potentially  contaminated.  This 
could  be  partially  due  to  the  unusual  water  pH  of 
7.8-8.5.  (Author's  abstract) 
W88-10265 


CONDITIONS  REQUIRED  FOR  THE  PRE- 
CIPITATION OF  ALUMINIUM  IN  ACIDIC 
NATURAL  WATERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W88- 10267 


ORGANIC  COMPLEXATION  OF  AL  IN  ACID 
WATERS:  MODEL-TESTING  BY  TITRATION 
OF  A  STREAMWATER  SAMPLE, 

Freshwater     Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W88-10268 


COMPLEXATION  OF  PROTONS,  ALUMINUM 
AND  CALCIUM  BY  AQUATIC  HUMIC  SUB- 
STANCES: A  MODEL  INCORPORATING 
BINDING-SITE  HETEROGENEITY  AND  MA- 
CROIONIC  EFFECTS, 

Freshwater  Biological  Association,  Ambleside 
(England). 

For  primary  bibliographic  entry  see  Field  2K. 
W88-10269 


MECHANISMS  OF  PRECIPITATION  OF 
MANGANESE(II)  IN  LAKE  BIWA,  A  FRESH 
WATER  LAKE, 

Shiga   Univ.,   Otsu   (Japan).   Dept.   of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10270 


ANTIBIOTIC  RESISTANCE  AMONG  POLLU- 
TION INDICATOR  BACTERIA  ISOLATED 
FROM  AL-KHAIR  RIVER,  BAGHDAD, 

Biological  Research  Center,  Baghdad  (Iraq). 

M.  R.  Al-Ghazali,  S.  F.  Jazrawi,  and  Z.  A.  Al- 

Doori. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  641- 

644,  May  1988.  3  fig,  2  tab,  17  ref. 

Descriptors:  "Path  of  pollutants,  "Bioindicators, 
"Stream  pollution,  "Coliforms,  "Bacteria,  "Antibi- 
otic resistance,  Monitoring,  Al-Khair  River,  Bagh- 
dad, Iraq. 

The  Al-Khair  river  stands  as  a  narrow  water 
course  between  two  bends  of  the  Tigris  river  near 
Baghdad  (Iraq).  Considerable  deterioration  of  the 
water  has  occurred  due  to  discharge  of  treated  and 
untreated  sewage  as  well  as  domestic  wastes.  Six 
sites  along  the  river  were  allocated  for  monitoring 
water  pollution.  Escherichia  coli  was  used  as  a 
pollution  indicator.  Strains  of  this  bacterium  were 
tested  for  their  resistance  to  many  antibiotics,  mul- 
tiplicity of  resistance,  and  for  the  transferability  of 
antibiotic  resistance  determinants.  This  study  dem- 
onstrated that  the  Al-Khair  river  is  heavily  con- 
taminated with  antibiotic  resistant  E.  coli,  which 
proves  a  capability  of  spreading  antibiotic  resist- 
ance. Therefore,  polluted  surface  waters  affected 
by  the  discharge  of  domestic  sewage  may  play 
some  role  in  spreading  antibiotic  resistance  among 
pollution  indicators  of  the  aquatic  environment. 
(Author's  abstract) 
W88-10274 


BIOCONCENTRATION  AND  METABOLISM 
OF  BUTYLTIN  COMPOUNDS  IN  CARP, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
T.  Tsuda,  H.  Nakanishi,  S.  Aoki,  and  J. 
Takebayashi. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  647- 
651,  May  1988.  7  fig,  1  tab,  18  ref. 

Descriptors:  "Path  of  pollutants,  "Biological  mag- 
nification, "Metabolism,  "Carp,  "Tin,  "Butyltin 
compounds,  Chemical  properties,  Partition  coeffi- 
cients, Muscle,  Viscera,  Liver,  Kidneys,  Fish  phys- 
iology. 


Bioconcentration  factors  (BCF)  in  carp  (Cyprinus 
carpio  Linne)  and  partition  coefficients  between  n- 
octanol  and  water  (P  sub  ow)  were  measured  for 
bis(tri-n-butyl  tin)oxide  ((Bu3Sn)20),  di-n-butyl  tin 
dichloride  (Bu2SnC12)  and  mono-n-butyl  tin  tri- 
chloride (BuSnC13).  Log  P  sub  ow  was  2.2  for 
(Bu3Sn)20,  0.05  for  Bu2SnC12,  and  0.09  for 
BuSnC13  when  n-octanol: water  (volume  ratio)  = 
1.  The  order  of  log  BCF  was  kidney  >  gall 
bladder  >  liver  >  muscle  for  (Bu3Sn)20;  liver  > 
gall  bladder  >  kidney  >  muscle  for  Bu2SnC12; 
and  liver  >  or  =  gall  bladder  >  kidney  >  muscle 
for  BuSnC13.  On  the  other  hand,  the  order  of  log 
BCF  was  (Bu3Sn)20  >  BuSnCB  >  Bu2SnC12  for 
muscle  and  viscera.  (Bu3Sn)20,  metabolism  in  the 
carp  was  further  studied.  Bu2Sn(++)  and 
BuSn(+  +  +),  metabolites  of  (Bu2Sn)20,  were  de- 
tected in  muscle  and  viscera.  The  concentration  of 
BuSn(+  +  +)  greater  than  that  of  (Bu3Sn)20  in 
the  liver  and  gall  bladder  after  10-14  days  expo- 
sure. The  ratio  of  (Bu3Sn)20  (as 
Bu2SnCl):Bu2Sn(++)  (as 

Bu2SnC12):BuSn(+  +  +)  (as  BuSnCB)  concentra- 
tions in  the  metabolism  of  carp  did  not  correspond 
to  that  of  the  BCF  of  carp  for  the  ratio  of 
(Bu3Sn)20:Bu2SnC12:BuSnC13.  (Author's  ab- 
stract) 
W88-10276 


HEAVY  METAL  LOAD  OF  LAKE  IIDESJARVI 
AS  REFLECTED  IN  ITS  SEDIMENTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 

P.  Alhonen. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  11-16, 

1987.  2  fig,  2  tab,  20  ref. 

Descriptors:  "Finland,  "Lake  Iidesjarvi,  "Heavy 
metals,  "Lake  sediments,  "Water  pollution,  "Paleo- 
limnology,  "Water  pollution  sources,  "Path  of  pol- 
lutants, Fate  of  pollutants,  Air  pollution  effects, 
Wastewater  disposal,  Lead,  Mercury,  Physical 
properties,  Chemical  properties,  Lakes,  Solute 
transport,  Zinc,  Copper,  Cadmium,  Hypertrophy. 

Evidence  of  heavy  metal  pollution  in  the  recent 
sediments  of  Iidesjarvi,  a  strongly  polluted  lake  in 
the  town  of  Tampere,  is  presented.  The  elevated 
levels  of  lead,  mercury,  zinc,  copper  and  cadmium 
in  the  investigated  core  are  associated  with  the 
influence  of  the  urban  and  industrial  environment 
on  the  limnological  development  of  the  lake.  The 
physical,  chemical  and  limnobiological  properties 
show  a  hypertrophic  level  of  the  water.  The  effect 
and  degree  of  the  heavy  metal  pollution  in  Lake 
Iidesjarvi  are  based  on  the  sedimentary  anthropo- 
genic enrichment  factor  values.  They  show  that 
lead,  mercury  and  cadmium  are  the  most  serious 
pollutants  in  the  limnochemical  cycle  of  the  lake. 
The  values  for  zinc  and  copper  are  clearly  lower. 
Comparisons  are  made  with  the  records  from  some 
other  lakes  in  Finland  and  those  of  airborne  pollut- 
ants in  the  town  of  Tampere.  It  seems  that  the 
major  sources  of  heavy  metal  load  in  Lake  Iides- 
jarvi are  associated  with  sewage  discharge  and 
atmospheric  pollution  on  a  local  and  long-transport 
scale.  (Author's  abstract) 
W88-10287 


PCB  IN  THE  SEDIMENTS  OF  THE  LAKE  JY- 
VASJARVI, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
J.  Paasivirta,  K.  Mantykoski,  R.  Paukku,  T.  Piilola, 
and  H.  Vihonen. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  17-23, 
1987.  2  fig,  3  tab,  14  ref. 

Descriptors:  "Polychlorinated  biphenyls,  "Finland, 
"Lake  Jyvasjarvi,  "Lake  sediments,  "Path  of  pol- 
lutants, "Paleolimnology,  "Water  pollution 
sources,  "Fate  of  pollutants,  Lakes,  Municipal 
wastewater,  Water  pollution,  Air  pollution,  Indus- 
trial wastewater,  Precipitation,  Phosphorus  load, 
Lakes. 

To  investigate  the  observed  exceptional  increase  of 
polychlorinated  biphenyls  (PCB)  in  fish  of  the 
Northern  Paijanne,  Finland,  PCB  contents  in  sedi- 
ments of  Lake  Jyvasjarvi,  a  small  lake  draining  to 
Paijanne,  were  measured  at  three  areas  down  to 
21-25  cm  layer.  Analysis  methods  included  remov- 
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al  of  sulfur.  Dating  of  the  sediment  was  based  on 
phosphorus  load  data.  High  PCB  contents  were 
found  in  the  western  and  central  part  of  the  Lake 
in  layers  from  1954-74  showing  clear  maxima  at 
1969-70.  Since  1974,  the  levels  of  PCB  have  been 
low  at  all  three  areas.  The  results  can  be  explained 
by  assuming  that  a  major  part  (95  kg)  of  the  PCBs 
sedimented  during  the  period  1968-83  was  from 
communal  and  industrial  wastewaters  and  another 
part  (23  kg)  as  precipitation  of  evenly  distributed 
airborne  particles.  (Author's  abstract) 
W88-10288 


USE  OF  VERTICAL  SNOW  SAMPLING  AS  AN 
INDICATOR  OF  SOME  EMISSIONS  FROM 
POINT  SOURCES, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10296 


AQUATIC  MACROPHYTES  IN  THE  SEA 
AREA  AROUND  THE  LOVIISA  NUCLEAR 
POWER  STATION,  SOUTH  COAST  OF  FIN- 
LAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10297 


SNOW  COVER  AND  MAXIMUM  LEACHATE 
DISCHARGE  OF  A  SANITARY  LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  Ettala. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  187-202, 

1987.  12  fig,  15  tab,  27  ref. 

Descriptors:  *Snow  cover,  *Water  pollution  con- 
trol, 'Water  pollution  prevention,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Leachates,  'Sani- 
tary landfills,  Runoff,  Basins,  Snowmelt,  Fate  of 
pollutants,  Temperature  effects,  Wastewater  treat- 
ment, Seasonal  variation,  Design  criteria,  Pollution 
load,  Finland. 

The  scale  and  importance  of  the  maximum  dis- 
charge was  studied  in  1985  at  six  sanitary  landfills 
in  southern  Finland.  Attention  was  paid  to  the 
water  equivalent  and  the  quality  of  the  snow  cover 
on  the  landfills,  the  temperature  of  the  refuse  and 
the  leachate  discharge.  The  quality  of  the  snow 
cover  on  the  landfills  was  similar  to  that  found  in 
urban  areas,  but  the  quality  of  the  leachate  was 
much  poorer  than  that  of  the  snow  cover.  Al- 
though the  weather  during  the  study  was  excep- 
tionally cold,  up  to  30%  of  the  landfill  area  was 
free  of  snow  due  to  dumping  of  waste  and  the  high 
temperature  of  the  refuse.  The  water  equivalent  at 
the  landfills  was  smaller  than  in  their  surroundings. 
There  was  no  leachate  discharge  in  the  winter. 
The  maximum  runoff  and  the  pollutant  load  on  the 
receiving  waters  and  the  wastewater  treatment 
plant  were  the  greatest  in  spring.  The  annual  leach- 
ate volume  and  maximum  spring  runoff  were 
smaller  than  in  the  small  drainage  basin.  The  sim- 
plest way  of  controlling  the  maximum  runoff  is  to 
build  a  leachate  basin.  The  dimensions  of  the  basin 
have  to  be  determined  for  each  landfill  separately, 
because  significant  variation  occurs  not  only  in  the 
leachate  treatment  method  and  the  acceptable  dis- 
charge but  also  in  the  age,  size,  use,  slope,  density, 
state  of  decomposition,  drainage  system,  cover  ma- 
terial, vegetation  and  location  of  the  landfill.  The 
spring  runoff  at  the  5%  probability  level,  generally 
used  in  Finland  for  determining  the  basin  dimen- 
sions, resulted  in  overestimation.  It  is  possible  and 
economically  profitable  to  diminish  the  basin 
volume  and  the  pollutant  load  on  the  receiving 
waters  by  moving  the  undisturbed  snow  cover  on 
the  landfill  to  the  other  side  of  the  surrounding 
ditches.  The  50%  probability  of  excess  for  total 
spring  runoff  can  then  be  used  as  the  basis  for 
determining  the  dimensions  of  the  leachate  basin. 
To  estimate  the  scale  and  importance  of  the  maxi- 
mum spring  runoff  and  the  total  pollutant  load  on 
the  receiving  waters,  measurements  of  the  leachate 
discharge  from  sanitary  landfills  should  be  carried 
out  much  more  often  than  twice  or  four  times  a 
year.  In  addition,  attention  should  be  paid  to  the 


reading  accuracy  of  the  V-notch  weir.  (Author's 

abstract) 

W88- 10304 


SURVEY  OF  ACIDIFICATION  BY  AIRBORNE 
POLLUTANTS  IN  52  LAKES  IN  SOUTHERN 
FINLAND, 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Peatland  Forestry. 

A.  Patila. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  203-210, 

1987.  2  fig,  4  tab,  27  ref,  append. 

Descriptors:  'Oligotrophic  lakes,  'Finland, 
'Acidic  water,  'Path  of  pollutants,  'Watersheds, 
♦Acid  rain,  'Aluminum,  'Fate  of  pollutants,  'Hy- 
drogen ion  concentration,  Lakes,  Clays,  Buffering, 
Color,  Air  pollution,  Water  pollution  sources. 

The  effects  of  the  airborne  acidifying  load  on  the 
water  chemistry  were  studied  in  52  oligotrophic 
lakes  in  southernmost  Finland.  Earlier  data  had 
shown  that  the  acidification  of  some  of  the  lakes 
occurred  as  early  as  the  1960's.  The  median  pH  of 
the  52  lakes  was  5.3  and  the  mean  alkalinity  was 
0.04  mmol/1  (1 -meter  samples).  The  mean  total 
aluminum  concentration  was  133  microg/1  and  Al 
values  exceeding  200  microg/1  were  found  in  11 
lakes.  When  the  lakes  were  grouped  according  to 
their  pH  and  color  value,  the  strongest  negative 
correlation  between  pH  and  total  Al  was  found  in 
the  most  acid  group  (pH  <  or  =  5.0)  of  the  clear 
water  lakes,  which  indicates  that  the  aluminum 
was  probably  mainly  inorganic  Al(  +  3).  Study  of 
the  watershed  characteristics  revealed  that  clay 
soils,  in  particular,  caused  a  considerable  increase 
in  the  buffering  capacity  of  the  lakes.  (Author's 
abstract) 
W88-10305 


SENSITIVITY  OF  SURFACE  WATERS  TO 
ACIDIC  DEPOSITION  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
J.  Kamari. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  211-219, 
1987.  6  fig,  1  tab,  20  ref. 

Descriptors:  'Surface  water,  'Finland,  'Acid  rain, 
'Model  studies,  'Acidic  water,  'Maps,  Prediction, 
Catchment  areas.  Correlation  analysis,  Path  of  pol- 
lutants, Air  pollution,  Hydrogen  ion  concentration, 
Model  studies,  Water  pollution,  Computer  models. 

The  main  objective  of  determining  regional  sensi- 
tivities to  surface  water  acidification  has  been  to 
identify  geographical  areas  in  which  fresh  waters 
vulnerable  to  acid  deposition  may  exist.  In  relation 
to  this  goal,  sensitivity  to  acidification  can  be  de- 
fined as  indicating  the  relative  probability  of  im- 
pacts of  acidic  deposition  on  freshwater  ecosys- 
tems occurring  in  the  region.  A  method  incorpo- 
rating available  regional  data  was  applied  to  evalu- 
ate the  sensitivity  of  different  regions  to  surface 
water  acidification  in  Finland.  The  method  uses 
information  on  rock  types,  soil  properties,  runoff 
and  terrestrial  relief.  All  the  data  were  stored  in  a 
computerized  grid  based  format.  As  a  result,  a  map 
of  Finland  was  produced  that  indicates  the  relative 
sensitivities  of  surface  waters  to  acidic  depositionin 
each  grid  square.  When  comparing  this  map  with  a 
map  showing  the  spatial  distribution  of  acidic  clear 
water  lakes,  it  is  observed  that,  in  areas  with  higher 
deposition,  the  lakes  with  low  pH  are  mainly  locat- 
ed in  the  most  sensitive  areas.  Large  areas  of 
northern  Finland  are  also  rated  as  sensitive  by  the 
sensitivity  map,  but  evidently  deposition  has  been 
so  low  that  impacts  have  not  been  determined. 
(Author's  abstract) 
W88-10306 


STUDYING  THE  PHOSPHORUS  RELEASE 
FROM  THE  LOOSDRECHT  LAKES  SEDI- 
MENTS, USING  A  CONTINUOUS  FLOW 
SYSTEM, 

Limnologisch    Inst.,    Nieuwersluis    (Netherlands). 

Vijverhof  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10346 


SURFACE  RUN-OFF  POLLUTION  OF  AGRI- 
CULTURAL BASINS  IN  THE  PROTECTIVE 
ZONE  OF  THE  DOBCZYCE  DAM  RESERVOIR 
(THE  CARPATHIAN  PLATEAU-POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

K.  Stachowicz. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,   Vol. 

28,  No.   1/2,  p  21-42,   1986.  6  fig,  5  tab,  29  ref. 

Descriptors:  'Reservoirs,  'Agricultural  water- 
sheds, 'Agricultural  runoff,  'Poland,  'Water  pol- 
lution sources,  Water  pollution,  Water  pollution 
effects,  Runoff,  Water  quality,  Erosion,  Basins, 
Surface  runoff,  'Dams,  Land  use,  Regression  anal- 
ysis, Correlation  analysis,  Catchment  areas. 

A  three-year  study  was  undertaken  to  determine 
the  influence  of  surface  runoff  from  the  agricultur- 
al basin  of  the  Wolnica  stream  and  the  forest- 
agricultural  basin  of  the  Brzezowka  stream.  The 
two  catchment  areas  lie  in  the  protective  zone  of  a 
dam  reservoir  currently  under  construction  in  the 
Carpathian  Plateau  of  Poland.  It  was  shown  that 
land  use  in  the  basin  and  the  intensity  of  surface 
water  erosion  associated  with  it  are  the  main  fac- 
tors in  surface  runoff  pollution  in  submontane 
catchment  areas  (300-470  m).  Higher  concentra- 
tions and  loads  of  suspension,  N-NH4,  organic  N, 
total  P,  P-P04,  and  BOD5  were  found  in  the 
stream  draining  the  agricultural  basin.  Regression 
and  correlation  analysis  showed  an  increase  in 
concentration  of  these  factors  with  increased  out- 
flow. The  export  of  phosphorus  was  reduced  to 
one  third  in  the  forest-agricultural  basin.  The  char- 
acteristic use  of  small  fields  did  not  limit  the  loss  of 
nutrients.  It  is  concluded  that  the  control  of  sur- 
face runoff  pollution  in  the  basins  is  essential  to 
prevent  eutrophication,  sliming  of  the  dam  reser- 
voir, and  further  soil  degradation  in  the  basins. 
(See  also  W88-10363)  (Doria-PTT) 
W88-10362 


SURFACE  RUN-OFF  POLLUTION  DURING 
THAWS  AND  HEAVY  RAINFALL  IN  AGRI- 
CULTURAL CATCHMENT  BASINS  (THE  CAR- 
PATHIAN PLATEAU,  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

K.  Stachowicz. 

Acta  Hydrobiologica  (Cracow)   AHBPAX,  Vol. 

28,  No.   1/2,  p  43-54,   1986.   3  fig,  2  tab,   14  ref. 

Descriptors:  'Surface  runoff,  'Water  pollution 
sources,  'Agricultural  'watersheds,  'Agricultural 
runoff,  'Erosion,  Runoff,  Water  pollution,  Land 
use,  Nutrients,  Suspension,  Solute  transport,  Sea- 
sonal variation,  Poland. 

The  effect  of  surface  runoff  pollution  in  periods  of 
spring  and  winter  thaw  and  after  heavy  rainfall 
was  investigated  in  two  submontane  catchment 
basins  in  the  Carpathian  Plateau,  Poland.  It  was 
found  that  the  amount  of  suspension  flowing  from 
the  stream  during  a  24  hour  period  can  be  decisive 
for  its  annual  load.  When  soil  participated  in  the 
process  of  forming  surface  runoff  pollution  (spring 
thaw,  heavy  rainfall),  the  configuration  of  the  ter- 
rain determined  the  concentrations  of  suspended 
and  nutritive  matter.  Conversely,  when  the  role  of 
the  soil  was  limited  (winter  thaw),  land  use  became 
the  factor  affecting  the  concentration  and  pollution 
loads.  Overall,  land  use  in  the  basin  was  a  key 
factor  while  water  retention  played  an  intermedi- 
ate role.  (Author's  abstract) 
W88-10363 


CHEMICAL  COMPOSITION  OF  THE  WATER 

IN    THE    RIVER    MALA    PANEW,    AND    ITS 

TRIBUTARIES,     AND     OF     THE     GROUND 

WATER  IN  ITS  BASIN  IN  THE  UPPER  SILE- 

SIAN     INDUSTRIAL    REGION     (SOUTHERN 

POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

M.  Bombowna. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,   Vol. 

28,  No.   1/2,  p  55-67,   1986.  3  fig,   1  tab,  25  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Descriptors:  'Chemical  composition,  •Groundwat- 
er pollution,  *Path  of  pollutant,  'River  basins. 
•Industrial  development,  'Poland,  'Eutrophica- 
tion,  'Catchment  areas,  'Rivers,  Water  pollution. 
Tributaries,  Trophic  level,  Nutrients,  Dams,  Reser- 
voirs, Water  pollution  effects,  Mine  drainage,  Do- 
mestic wastes.  Wastewater,  Saline  water. 

Hydrobiological  investigations  were  carried  out  in 
the  upper  sector  of  the  River  Mala  Panew  and  its 
tributaries  to  determine  the  extent  of  pollution. 
Samples  were  collected  at  five  stations  from  May 
1976  to  May  1979  at  2-3  month  intervals.  Ground- 
water was  also  sampled  at  one  station.  Analyses 
were  conducted  for  cations  and  anions,  electrical 
conductivity,  nutrients,  and  organic  matter.  It  was 
found  that  the  water  chemistry  was  influenced  by 
industrial  pollution,  the  forestation  of  the  drainage 
basin,  and  its  agricultural  utilization.  The  last 
factor  was  especially  evident  in  the  groundwater. 
The  river  is  significantly  loaded  with  non-biode- 
gradable pulp  mill  waste.  Industrial  waste  contain- 
ing heavy  metals,  domestic  sewage,  and  saline 
mine  waters  creates  a  toxic  environment  and  ex- 
tends the  self-purification  zone  of  the  River  Stola 
(a  tributary).  This  mixture  of  wastes  mingles  with 
surface  and  runoff  groundwater  contributing  to 
eutrophication.  The  increase  in  organic  matter  in 
the  middle  and  lower  course  of  the  Mala  Panew 
threatens  a  reservoir  located  in  the  lower  part  of 
the  river.  It  is  concluded  that  environmental  pro- 
tection regulations  should  be  enforced  in  this 
region.  (Doria-PTT) 
W88- 10364 


GROUND  INFLOW  OF  NUTRIENTS  FROM 
CATCHMENT  AREAS  INTO  TWO  LAKES  OF 
THE  LECZYNSKO-WLODAWSKIE  LAKE  DIS- 
TRICT OVER  A  PERIOD  OF  THREE  YEARS, 

Akademia  Rolnicza,  Lublin  (Poland).  Inst,  of  Soil 

Science  and  Agricultural  Chemistry. 

H.  Smal. 

Acta  Hydrobiologica  (Cracow)  (AHBPAX),  Vol. 

28,  No.   1/2,  p  69-81,   1986.   1  fig,  6  tab,  23  ref. 

Descriptors.  'Nutrients,  'Lakes,  'Surface  runoff, 
'Groundwater  movement,  'Groundwater  pollu- 
tion, 'Nonpoint  pollution  sources,  'Path  of  pollut- 
ants, 'River  basins,  'Industrial  development,  'Path 
of  pollutants,  'Water  pollution  sources,  Ground- 
water, Poland,  Chemical  composition,  Water  pol- 
lution, Watersheds,  Catchment  areas,  Agricultural 
watersheds,  Wastes,  Recreation  wastes,  Recrea- 
tion, Tourism. 

The  effect  of  land  use  on  the  chemical  composition 
of  groundwater  was  studied  in  sectors  of  catch- 
ment areas  of  two  Mesotrophic  lakes  in  Poland. 
The  ground  runoff  to  the  lakes  was  calculated  on 
the  basis  of  the  amount  of  groundwater  inflow 
from  the  particular  sectors  and  on  the  concentra- 
tion of  elements  during  periods  of  water  runoff. 
For  the  catchment  area  of  Lake  Piaseczno,  it  was 
found  that  nutrients  were  more  abundant  in 
groundwaters  of  agricultural  areas  compared  to 
forest  and  peat  bog  sectors.  In  the  catchment  area 
of  Lake  Bialka,  the  most  fertile  waters  were  found 
in  the  forest  sector  with  dense  recreational  build- 
ing development.  The  richest  source  of  nutrients 
for  Lake  Piaseczno  was  the  agricultural  territories. 
The  subsoil  runoff  was  also  higher  from  the  agri- 
cultural sector.  In  the  catchment  area  of  Lake 
Bialka,  the  meadow-arable  forest  areas  supplied  the 
greatest  amount  of  nutrients  to  the  lake,  although 
the  forest  areas,  from  which  flow  the  largest  quan- 
tity of  nutrients  ha  per  year,  may  be  a  greater 
threat.  It  is  concluded  that,  where  soil  is  naturally 
of  low  fertility,  improper  agricultural  management 
and  badly  organized  tourism  and  recreation  are  a 
pollution  threat  to  shallow  groundwater  and  sur- 
face waters  recharged  by  them.  (Author's  abstract) 
W88-10365 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  THE  HYDROCHEMICAL  CONDI- 
TIONS OF  THE  RIVER  VISTULA  BELOW  THE 
DAM  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences.  Goczalkowice.  Hy- 
drobiological Station. 
H   Kasza 
Acta   Hydrobiologica  (Cracow)   AHBPAX,   Vol. 


28,  No.   1/2,  p  83-97,   1986.  7  fig,   1  tab,  22  ref. 

Descriptors:  'Water  quality,  'Reservoirs,  'Dam 
effects,  'Water  pollution  sources,  'Nitrogen, 
•Phosphorus,  'Organic  matter,  Dams,  Oxygen, 
Rivers,  Hydraulic  structures,  Poland,  Path  of  pol- 
lutants, Water  pollution,  Chemical  composition, 
Vistula  River,  Ammonium. 

The  effect  of  the  Goczalkowice  reservoir  on  the 
physicochemical  properties  of  the  waters  of  the 
River  Vistula  (Southern  Poland)  were  investigated 
at  four  stations  in  1982-1983:  above  the  inflow  to 
the  reservoir,  directly  below  the  dam,  and  1  km 
and  20  km  below  the  reservoir.  When  compared 
with  the  entering  waters,  those  flowing  out  from 
the  reservoir  are  poorer  in  mineral  compounds  of 
nitrogen  and  phosphorus  but  richer  in  organic 
matter.  In  summer,  the  waters  below  the  reservoir 
contain  far  less  oxygen  than  those  flowing  in.  It  is 
concluded  that  the  reservoir  has  a  negative  effect 
on  the  purity  of  the  River  Vistula.  (Author's  ab- 
stract) 
W88-10366 


INDICES  OF  BACTERIOLOGICAL  AND 
CHEMICAL  QUALITY  OF  WATERS  IN  THE 
UPPER  SILESIAN  INDUSTRIAL  REGION 
(SOUTHERN  POLAND)  AFFECTED  BY  AT- 
MOSPHERIC POLLUTION  AND  INDUSTRIAL 
WASTES, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
A.  Starzecka. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
28,  No.  1/2,  p  99-110,  1986.  4  fig,  1  tab,  27  ref. 
Project  No.  MRU. 15. 

Descriptors:  'Water  pollution  sources,  'Air  pollu- 
tion, 'Industrial  wastes,  'Bacterial  analysis, 
•Water  quality,  Wastes,  Chemical  analysis,  Water 
analysis,  Chemical  properties,  Physical  properties, 
Heavy  metals,  Stream  Biota,  Poland,  Industrial 
development,  Bioindicators,  Bacteria,  Aquatic  bac- 
teria, Pulp  and  paper  industry,  Comparison  studies. 

Bacteriological  investigations  of  waters  in  the 
Upper  Silesian  Industrial  Region  (Southern 
Poland)  were  carried  out  in  1976-1979  in  order  to 
compare  the  water  quality  of  the  River  Mala 
Panew  basin  (polluted  by  industrial  wastes)  with 
that  of  the  River  Brynica  basin  (polluted  by  atmos- 
pheric dusts).  Factors  determined  included  total 
numbers  of  heterotrophic  bacteria  and  numbers  of 
proteolytic  bacteria  using  the  plate  method,  and 
the  titre  of  bacteria  taking  part  in  nitrogen  and 
sulfur  transformation.  Water  in  the  River  Brynica 
was  found  to  be  relatively  pure,  while  the  Mala 
Panew  was  strongly  polluted  by  the  inflow  of 
wastes  from  plants  in  the  Upper  Silesian  Industrial 
Region.  The  strongest  pollution  was  found  at  Bru- 
siek,  below  the  discharge  of  wastes  from  a  paper 
factory.  It  was  manifested  by  a  rich  development 
of  bacterial  microflora  with  differentiated  bio- 
chemical abilities,  probably  due  to  the  high  organic 
matter  content  observed  in  the  entire  basin.  Dis- 
solved oxygen  was  low,  and  ammonia  and  BOD5 
were  high.  Heavy  metal  concentrations  from  the 
industrial  effluent  discharged  into  the  Mala  Panew 
far  exceeded  concentrations  in  atmospheric  dust 
deposited  in  the  River  Brynica  basin.  (Author's 
abstract) 
W88-10367 


MICROBIOLOGICAL  CHARACTERISTICS  OF 
THE  RIVER  DUNAJEC  WATERS  IN  THE 
SECTOR  BETWEEN  NOWY  TARG  AND  NOWY 
SACZ  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

G.  Mazurkiewicz. 

Acta   Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  1/2,  p  1 1 1-1 19,  1986.  3  fig,  26  ref. 

Descriptors:  *Stream  Biota,  *Eutrophication, 
•Rivers,  "Aquatic  bacteria,  "Water  pollution 
sources,  Biomass,  Biological  properties,  Density, 
Population  density,  Bacteria,  Heterotrophic  bacte- 
ria, Wastes,  Microbiological  studies,  Bacterial  anal- 
ysis, Domestic  wastes,  Wastewater,  Poland,  Water 
pollution.  Reservoirs. 


The  microbiological  characteristics  of  the  River 
Dunajec  were  investigated  in  the  sector  from 
Nowy  Targ  to  Nowy  Sacz  (Southern  Poland).  The 
description  is  based  on  the  analysis  of  numbers  of 
selected  groups  of  bacteria  whose  growth  and  de- 
velopment in  surface  waters  are  limited  by  the 
concentration  of  easily  accessible  nutrients,  oxygen 
concentration,  and  temperature.  Total  hetero- 
trophs  varied  from  140  to  140,000  cells/ml.  Proteo- 
lytic bacteria  were  less  abundant  by  about  one 
order  of  magnitude.  Ammonifying  bacteria  were 
the  most  abundant.  Greatest  bacterial  biomass  was 
observed  in  the  summer.  Average  bacterial  num- 
bers and  biomass  were  found  downstream  of  towns 
and  decreased  further  away  from  towns.  Results 
show  the  rapid  degradation  of  the  Dunajec  waters. 
The  highest  level  of  eutrophication  is  noted  below 
Nowy  Targ  and  Nowy  Sacz.  (Author's  abstract) 
W88-10368 


FORMS  OF  MINERAL  PHOSPHORUS  IN  THE 
BOTTOM  SEDIMENTS  OF  THE  LUBACHOW 
RESERVOIR  AND  LAKE  SLAWA  (SOUTH- 
WESTERN POLAND), 

Wyzsza      Szkola      Inzynierska,      Zielona      Gora 

(Poland). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10373 


TRANSPORT  OF  HEAVY  METALS  IN  THREE 
DIFFERENTLY  POLLUTED  SURFACE 
WATERS  IN  SILESIA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

M.  Reczynska-Dutka. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  3/4,  p  279-291,  1986.  1  fig,  4  tab,  31  ref. 

Descriptors:  *Heavy  metals,  4Solute  transport, 
•Path  of  pollutants,  *Water  pollution,  Poland, 
Lead,  Copper,  Nickel,  Cadmium,  Cobalt,  Zinc, 
Manganese,  Iron,  Chemical  reactions,  Wastes,  In- 
dustrial wastes,  Chemical  wastes,  Pulp  wastes,  Do- 
mestic wastes,  Chemical  properties,  Silesia,  Ad- 
sorption, Complexation,  Precipitation,  Hydrogen 
ion  concentration. 

The  transport  of  Pb,  Cu,  Ni,  Cd,  Co,  Zn,  Mn,  and 
Fe  was  investigated  in  waters  in  Silesia  (Southern 
Poland)  polluted  by  metallurgical,  chemical,  mu- 
nicipal, and  pulp-mill  wastes.  The  effect  of  Fe-Mn 
oxides,  Ca  and  Mg  carbonates,  chlorides,  sulfates, 
nitrates,  phosphates,  and  organic  matter  on  the 
transport  of  metals  was  analyzed  on  the  basis  of 
linear  correlations  of  the  bulk  concentrations  of 
metals  and  chemical  parameters  of  the  water.  The 
relative  importance  of  the  different  chemical 
mechanisms  is  discussed  in  relation  to  the  quality 
and  the  level  of  water  pollution,  physico-chemical 
conditions,  and  chemical  interactions  of  various 
types.  It  is  concluded  that  the  type  of  chemical 
mechanism  controlling  heavy  metal  transport  in 
different  rivers  depends  on  environmental  condi- 
tions. Depending  on  such  factors  as  pH  or  the 
concentration  of  chemical  components,  interac- 
tions such  as  stabilization  or  destabilization,  com- 
petition, complexation,  sorption,  or  coprecipita- 
tion,  modify  the  chemical  equilibrium  in  the  com- 
plicated multimetal-multiligand  system  of  the 
water  environment.  (Author's  abstract) 
W88-10374 


HYDROCHEMICAL  CHARACTERISTICS  OF 
THE  WISLA-CZARNE  RESERVOIR  (SOUTH- 
ERN POLAND)  IN  THE  PERIOD  1975-1984, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 
drobiological Station. 
H.  Kasza. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 
28,  No.  3/4,  p  293-306,  1986.  9  fig,  4  tab,  14  ref. 

Descriptors:  'Pollution  load,  *Water  pollution 
sources,  'Path  of  pollutants,  'Reservoirs,  'Nutri- 
ents, 'Trophic  level,  Poland,  Flood  control,  Physi- 
cal properties,  Chlorophyll  a,  Chemical  composi- 
tion, Chemical  properties,  Nitrogen,  Oxygen, 
Water  pollution,  Eutrophication,  Phosphorus, 
Limnology,  Transparency,  Optical  properties, 
Lakes,  Mesotrophic  lakes. 
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The  hydrochemical  characteristics  of  the  Wisla- 
Czarne  reservoir  and  its  affluents  are  described. 
The  intake  of  the  biogenous  compounds  of  the 
reservoir  and  the  loading  of  the  bottom  nutrients 
were  calculated.  Changes  in  some  of  the  physico- 
chemical  features  of  the  reservoir  water  during  the 
period  of  investigation  (1976-1984)  of  the  reservoir 
water  are  given  on  the  basis  of  their  annual  means. 
The  critical  loading  with  phosphorus,  which  en- 
dangers the  purity  of  the  reservoir,  may  amount  to 
0.52  P  total  mg/sq  m  of  the  reservoir  area.  The 
estimated  inflow  of  phosphorus  to  the  reservoir 
after  taking  into  account  water  exchange  is  twice 
as  low.  This  suggests  that  the  development  of 
phytoplankton  should  be  small.  Investigations  of 
chlorophyll  a  content  supports  this  conclusion.  A 
comparison  of  the  average  content  of  chlorophyll 
a  (4.5  micrograms/cu  dm),  and  the  transparency 
values  (3.3  m)  are  in  conformity  with  values  previ- 
ously reported  elsewhere  for  mesotrophic  waters. 
(Author's  abstract) 
W88-10375 


VERTICAL  DISTRIBUTION  OF  CERTAIN  OR- 
GANOCHLORINE  COMPOUNDS  IN  THE 
MONOMICTIC  LAKE  ZONAR  (CORDOBA, 
SPAIN), 

Cordoba  Univ.  (Spain).  Dept.  de  Ecologia. 
A.  Lopez  Fernandez,  and  T.  Munoz  Albelda. 
Acta  Hydrobiologica  (Cracow)   AHBPAX,  Vol. 
28,  No.  3/4,  p  307-316,  1986.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Pesticides,  'Chlorinated  hydrocar- 
bons, 'Vertical  distribution,  'Monomictic  lakes, 
•Path  of  pollutants,  Halogenated  pesticides,  Insec- 
ticides, Hydrocarbons,  Distribution,  Water  depth, 
Stratification,  Water  pollution,  Sediments,  Physical 
properties,  Lake  Zonar,  Chemical  stratification, 
Temperature,  Oxygen,  Dissolved  oxygen,  Sedi- 
mentation, Spain. 

The  depth  variations  of  organochlorine  insecticide 
residue  levels  in  the  waters  of  Lake  Zonar  (Cordo- 
ba, Spain)  were  studied.  During  the  stratification 
period,  an  exponential  increase  in  contaminant 
rates  was  recorded  in  relation  to  depth,  this  corre- 
lation disappearing  in  the  mixing  period.  The  re- 
corded pollution  was  due  mainly  to  hexachlorocy- 
clohexanes  with  a  mean  level  of  0.48  ppb  in  the 
mixing  period,  0.43  ppb  in  the  epilimnion,  0.80  ppb 
in  the  thermocline,  and  3.62  ppb  in  the  hypolim- 
nion  during  the  stratification  period.  The  highest 
levels  were  found  in  sediments  (20.15  ppm  dry 
weight).  (Author's  abstract) 
W88-10376 


LABORATORY  STUDIES  IN  THE  EFFECT  OF 
DIFFERENT  CONDITIONS  OF  OXYGEN- 
ATION ON  THE  BIOSESTON  OF  THE  UPPER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

M.  Schmager. 

Acta  Hydrobiologica  (Cracow)   AHBPAX,  Vol. 

28,  No.  3/4,  p  329-343,  1986.  7  fig,  2  tab,  22  ref. 

Descriptors:  'Seston,  'Oxygenation,  'Rivers, 
'Self-purification,  'Algae,  'Bacteria,  Poland, 
Ecology,  Density,  Population  density,  Aquatic 
bacteria,  Zoogloea,  Diatoms,  Chlorophyta,  Chemi- 
cal properties,  Vistula  River,  Cyanophyta. 

The  effect  of  an  exponentially  increasing  degree  of 
oxygen  saturation  of  the  water  on  the  course  of 
self-purification  processes  and  on  the  bioseston  of 
the  polluted  water  of  the  upper  Vistula  (Southern 
Poland)  was  studied.  It  was  demonstrated  that 
aeration  brought  about  a  decline  in  the  numbers  of 
small  filamentous  bacteria,  with  a  simultaneous  in- 
crease in  the  area  and  number  of  Zoogloea  associa- 
tions and  an  increase  in  the  number  of  algae. 
Results  indicate  that  each  of  the  algal  species  has 
an  oxygen  optimum  within  which,  under  condi- 
tions of  natural  competition,  it  achieves  its  maxi- 
mum numbers.  For  example,  numbers  of  Microcys- 
tis increased  with  increasing  oxygen  saturation  up 
to  a  level  of  about  70%  to  80%,  after  which  it 
began  to  decline.  It  is  concluded  that  an  improve- 
ment in  oxygenation  of  the  upper  reaches  of  the 
Vistula  would  contribute  to  a  change  in  the  com- 
position of  its  bioseston.  (Author's  abstract) 


W88- 10378 


LANDSPREADING  DIOXIN-CONTAMINATED 
PAPERMILL  SLUDGE:  A  COMPLEX  PROB- 
LEM, 

Wisconsin  Dept.  of  Health  and  Social  Services, 
Madison.  Bureau  of  Community  Health  and  Pre- 
vention. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-10391 


EVOLUTION  OF  THE  CHEMICAL  COMPOSI- 
TION OF  THE  GARONNE  RIVER  WATER 
DURING  THE  PERIOD  1971-1984, 

Toulouse-3  Univ.  (France).  Lab.  de  Mineralogie  et 

Cristallographie. 

D.  Etchanchu,  and  J.  L.  Probst. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  3,  p  243-256,  June  1988.  4  fig,  3  tab,  22  ref. 

Descriptors:  'Garonne  River,  'Water  quality, 
'France,  'Rivers,  Nitrates,  Sulfates,  Chlorides,  Po- 
tassium, Calcium,  Chemical  composition,  'Chemi- 
cal properties,  Magnesium,  Bicarbonates,  Hydro- 
gen ion  concentration,  Organic  matter,  Oxidation, 
Chemical  reactions,  Fertilizers,  Water  pollution 
sources,  Water  pollution,  Low  flow. 

The  evolution  of  the  chemical  composition  of  the 
Garonne  River  water  (southwestern  France)  was 
studied  for  the  period  1971-1984.  Long-term  trends 
were  detected  and  quantified  for  all  the  major 
elements  using  concentration-time  relationships. 
An  increasing  concentration  was  observed  for 
most  of  the  elements,  while  pH  exhibited  a  small 
decrease.  The  large  increases  of  nitrate,  sulfate, 
chloride,  and  potassium  ions  in  the  river  water  are 
related  to  a  marked  increase  in  fertilizer  applica- 
tions. Calcium,  magnesium,  and  bicarbonate  in- 
creases are  not  so  evident.  The  coefficient  of  cal- 
cite  saturation  is  too  low  to  explain  this  change, 
but  rather  it  can  be  attributed  to  an  increase  in 
carbonate  dissolution  resulting  from  the  nitrifica- 
tion of  N  fertilizers  in  the  basin.  A  decrease  in  pH, 
more  particularly  during  low  flows,  is  attributed  to 
oxidation  of  organic  matter  which  is  reflected  by 
an  increase  in  COD.  (Author's  abstract) 
W88-10399 


SIMULATION  OF  BIODEGRADATION  AND 
SORPTION  PROCESSES  IN  GROUND 
WATER, 

GeoTrans,  Inc.,  Herndon,  VA. 

P.  Srinivasan,  and  J.  W.  Mercer. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  475- 

487,  July-August,  1988.  7  fig,  2  tab,  40  ref,  append. 

Descriptors:  'Biodegradation,  'Sorption,  'Simula- 
tion analysis,  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Groundwater  pollution,  Mathematical 
models,  Groundwater,  Finite  difference  methods, 
Groundwater  pollution,  Isotherms,  Fate  of  pollut- 
ants, Hydrocarbons,  Mathematical  analysis, 
Boundary  conditions,  Aquifer  characteristics. 

A  one-dimensional,  finite-difference  model  for  sim- 
ulating biodegradation  and  sorption  processes  in 
saturated  porous  media  is  developed.  The  model 
formulation  is  general  and  capable  of  accommodat- 
ing a  variety  of  boundary  conditions  and  process 
theories.  Advective  and  dispersive  transport  of  a 
substrate  and  an  electron  acceptor  are  considered. 
Aerobic  biodegradation  is  modeled  using  a  modi- 
fied Monod  function;  anaerobic  biodegradation  is 
modeled  using  Michaelis-Menten  kinetics.  In  addi- 
tion, first-order  degradation  is  allowed  for  both 
substances.  Sorption  can  be  incorporated  using 
linear,  Freundlich,  or  Langmuir  equilibrium  isoth- 
erms for  either  substance.  Dirichlet,  Neumann,  or 
Cauchy  boundary  conditions  are  allowed,  where 
they  are  constant  in  time,  or  include  first-order 
degradation.  The  resulting  nonlinear  problem  is 
solved  using  a  Newton-Raphson  iterative  tech- 
nique. Model  verification  is  achieved  through  a 
series  of  simulations,  two  of  which  are  included.  In 
addition,  three  applications  demonstrated  the  utili- 
ty of  the  model.  (Author's  abstract) 
W88-10421 


SEDIMENT,  PHOSPHORUS,  AND  NITROGEN 
IN  CHANNELISED  SURFACE  RUN-OFF 
FROM  A  NEW  ZEALAND  PASTORAL  CATCH- 
MENT, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

C.  M.  Smith. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol.  21,  No.  4,  p  627-639,  1987.  8  fig,  5 

tab,  23  ref. 

Descriptors:  'Agricultural  runoff,  'Phosphorus, 
'Soil  erosion,  'Nonpoint  pollution  sources,  'Nitro- 
gen, 'Surface  runoff,  'Pastures,  Channels,  Sheep, 
Catchment  areas,  Chemical  analysis,  Slopes, 
Runoff  rates,  Water  pollution  sources.  New  Zea- 
land. 

Surface  run-off  derived  from  94  m  (20  degree)  and 
230  m  (15  degree)  long  hillslopes  in  a  pastoral 
catchment  was  collected  along  a  15.8  m  total  inter- 
cepting face  between  July  1,  1983  and  March  31, 
1985;  run-off  subsamples  were  analyzed  chemical- 
ly. Surface  run-off  occurred  on  49  occasions,  these 
'events'  ranging  from  0.2  to  155  cu  m.  About  50% 
of  the  total  run-off  occurred  in  six  events.  In  20 
months  the  eight  individual  1.5-2.4  m  long  collec- 
tors intercepted  4-333  cu  m  of  water.  This  uneven 
spatial  run-off  pattern,  the  measured  flow  rates, 
and  total  event  volumes  indicated  that  extensive 
areas  on  both  hillslopes  produced  run-off,  and  that 
extreme  channelization  occurred  during  movement 
downslope.  Mean  flow  weighted  run-off  concen- 
trations were  for  total  phosphorus  (TP)  1053  mg/ 
cu  m,  total  dissolved  phosphorus  (TDP)  300  mg/ 
cu  m,  Kjeldahl  nitrogen  (TKN)  5898  mg/cu  m, 
dissolved  Kjeldahl  nitrogen  (DKN)  1413  mg/cu  m, 
N03-N  69  mg/cu  m,  suspended  sediments  (SS)  472 
g/cu  m,  and  volatile  suspended  sediment  (VSS) 
115  g/cu  m.  Estimated  catchment  surface  run-off 
yields  in  1984  were:  TP  0.75  kg/ha,  TDP  0.15  kg/ 
ha,  TKN  4.43  kg/ha,  DKN  0.74  kg/ha,  N03-N 
0.03  kg/ha,  SS  374  kg/ha,  and  VSS  90  kg/ha. 
Virtually  all  phosphorus  and  nitrogen  was  trans- 
ported downslope  in  winter  and  spring.  Control- 
ling these  run-off  nutrient  inputs  to  the  catchment 
stream  is  briefly  discussed.  (Author's  abstract) 
W88-10441 


RELATION  BETWEEN  HUMAN  PRESENCE 
AND  OCCURRENCE  OF  GIARDIA  CYSTS  IN 
STREAMS  IN  THE  SIERRA  NEVADA,  CALI- 
FORNIA, 

Geological  Survey,  Sacramento,  CA. 
T.  J.  Suk,  S.  K.  Sorenson,  and  P.  D.  Dileanis. 
Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  1,  p  71-75,  June  1987.  1  fig,  13  ref. 

Descriptors:  'Human  diseases,  'Stream  pollution, 
'Public  health,  'Water  pollution  sources,  'Cysts, 
'Giardia  cysts,  'Recreation  wastes,  Downstream, 
Filtration,  Parasites,  Species  distribution,  Path  of 
pollutants,  Sierra  Nevada,  California. 

To  study  the  origin  and  distribution  of  Giardia 
cysts,  a  portable  apparatus  was  used  to  filter  large 
quantities  of  water  from  streams  in  California's 
Sierra  Nevada.  The  sample  apparatus  consisted  of 
a  12-V  submersible  bilge  pump,  filter  housing  with 
a  fiber/epoxy  filter,  flow  meter,  and  12-V  gell  cell 
battery.  For  most  samples,  at  least  378  liters  of 
stream  water  was  filtered.  Samples  were  processed 
and  examined  for  Giardia  spp.  Cysts  of  Giardia 
were  detected  in  22  of  49  (44.9  percent)  samples 
collected  at  sites  downstream  from  areas  of  high 
recreational  use  and  in  5  of  29  (17.2  percent) 
samples  collected  at  sites  downstream  from  areas 
of  low  recreational  use.  Eliminating  duplicate  sam- 
pling at  several  sites,  40.9  percent  of  high-use  sites 
and  20.0  percent  of  low-use  sites  were  positive  for 
Giardia.  The  number  of  cysts  detected  ranged 
from  1  to  41.  These  data  indicate  that  intensity  of 
human  use  may  play  a  significant  role  or  be  a 
useful  indicator  in  Giardia  contamination  of  sur- 
face water.  (Author's  abstract) 
W88-10453 


BUDGET  AND  INPUT-OUTPUT  MODEL  FOR 
TOTAL    PHOSPHORUS     IN     LAKE    LEMAN 
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(BILAN  ET  MODELE  D'ENTREES  -  SORTIES 
DU  PHOSPHORE  TOTAL  DANS  LE  LEMAN), 

Geneva   Univ.   (Switzerland).   Unite   de    Biologie 

Aquatique. 

J.  M.  Jaquet. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  3.  p 

177-189.  1985.  8  fig,  5  tab,  20  ref. 

Descriptors:  'Limnology,  'Phosphorus,  'Eutroph- 
ication,  'Model  studies,  'Lake  Leman,  'Cycling 
nutrients.  Water  pollution  control,  Variability, 
France,  Switzerland,  Lakes,  Sediment  transport, 
Chemical  analysis.  Detergents,  Loading  rate. 

A  total  phosphorus  input-output  budget  for  Lake 
Leman  is  presented  and  discussed  for  a  20-year 
period,  during  which  a  net  elimination  predomi- 
nates at  a  phi  rate  of  0.20/yr.  This  coefficient, 
however,  greatly  varies  from  year  to  year,  net 
sedimentation  or  net  regeneration  occurring  as  a 
function  of  meterological  conditions  (winter  tem- 
perature and  river  discharge).  The  application  of 
Vollenweider's  model  and  OECD  norms  is  dis- 
cussed. It  is  shown  that  an  approximation  of  phi  by 
flushing  rate  alone  would  grossly  overestimate  true 
elimination.  To  allow  for  phi  variability,  the  phos- 
phorus stock  evolution  is  stochastically  simulated 
according  to  several  schemes  of  variation  in  load- 
ing. It  is  shown  that  a  realistic  variability  of  phi 
(50%)  may  induce  interannual  stock  fluctuations  of 
several  thousand  tons.  Under  the  present  loading 
conditions  (1200  t/yr),  and  even  after  a  400  t 
reduction  stemming  from  a  ban  on  detergent  phos- 
phate, the  lake  will  not  reach  the  target  stock  of 
2000-3000  t.  (Author's  abstract) 
W88- 10468 


GEOCHEMISTRY  OF  THE  RHINE  AND  THE 
RHONE.  5:  SYNTHESIS  AND  CONCLUSIONS 
(GEOCHIMIE  DU  RHIN  ET  DU  RHONE.  5: 
SYNTHESE  ET  CONCLUSIONS), 

Station    Biologique   de   la  Tour  du   Valat,   Aries 

(France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88- 10469 


ELECTRIC  LOG  INTERPRETATION  FOR  THE 
EVALUATION  OF  SALT  WATER  INTRUSION 
IN  THE  EASTERN  NIGER  DELTA, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W88- 10484 


EXPERIMENTAL  STUDY  OF  MERCURY 
TRANSFER  BETWEEN  ARTIFICIALLY  CON- 
TAMINATED SEDIMENT  (CH3HGCL)  AND 
MACROPHYTES  (ELODEA  DENSA), 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 

gie  Fondamentale  et  d'Ecotoxicologie. 

R.  Maury,  A.  Boudou,  F.  Ribeyre,  and  P. 

Engrand. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 

213-228,  March  1988.  6  fig,  1  tab,  23  ref. 

Descriptors:  'Aquatic  soils,  'Mercury,  'Path  of 
pollutants.  'Macrophytes,  'Elodea,  'Methylmer- 
cury,  'Sediment-Water  interfaces,  'Bioaccumula- 
tion,  Water  pollution,  Water  pollution  effects, 
Heavy  metals,  Experimental  ecosystems,  Freshwa- 
ter, Sediments,  Accumulation,  Absorption. 

The  quantification  of  metal  transfer  routes  from  a 
natural  sediment  enriched  with  methylmcrcury  (4 
mg  Hg  per  kg  fresh  weight)  to  Elodea  densa, 
shows  a  high  mercury  accumulation  in  the  plant 
organs  (leaves,  stems  and  roots).  The  experimental 
approach  developed  shows  that,  in  the  long  term 
(28  days),  root  absorption  of  the  organic  com- 
pound (direct  route)  represents  the  dominating 
vector  of  metal  accumulation  in  the  plant,  the 
leaves  being  the  principal  organ  for  storage.  Two 
mechanisms,  far  less  important  from  a  quantitative 
point  of  view,  are  superimposed  in  this  direct 
transfer:  (1)  contamination  by  the  water  linked  to 
the  releasing  phenomenon  at  the  water-sediment 
interface  during  the  initial  exposure  phase,  and  (2) 
inter-plant  transfers,  resulting  from  decontamina- 
tion processes,  acting  together  with  direct  metal 
accumulation  in  the  E.  densa.  (Author's  abstract) 
W88-10504 


RELATIONSHIPS  BETWEEN  SUBCELLULAR 
DISTRIBUTIONS  OF  CADMIUM  AND  PERTU- 
BATIONS  IN  REPRODUCTION  IN  THE  POLY- 
CHAETE  NEANTHES  ARENACEODENTATA, 

California   State   Univ.,    Long   Beach.    Molecular 

Ecology  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10505 


TOXICOKINETICS  OF  ORGANIC  XENOBIO- 
TICS  IN  THE  AMPHIPOD,  PONTOPOREIA 
HOYI:  THE  ROLE  OF  PHYSIOLOGICAL  AND 
ENVIRONMENTAL  VARIABLES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10506 


LEVELS  OF  IRON,  ALUMINUM,  ZINC,  CAD- 
MIUM AND  MERCURY  IN  PLANTS  GROW- 
ING IN  THE  SURROUNDINGS  OF  AN  ACIDI- 
FIED AND  NON-ACIDIFIED  LAKE  IN  ESPOO, 
FINLAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Environmental 
Science. 

P.  Nuorteva,  S.  Autio,  J.  Lehtonen,  A.  Lepisto, 
and  S.  Ojala. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  23,  No. 
4,  p  333-340,  1986.  2  fig,  6  tab,  62  ref. 

Descriptors:  'Acid  rain  effects,  'Lakes,  Acidity, 
'Heavy  metals,  'Aluminum,  'Acidic  water,  Iron, 
Cadmium,  Mercury,  Comparison  studies,  Finland, 
Atomic  absorption  analyses,  Catchment  areas, 
Forest  die-off,  Plants,  Bioindicators. 

Atomic  absorption  analyses  were  performed  on 
plants  growing  in  the  catchment  areas  of  an  acidi- 
fied lake  (Hauklampi)  and  a  non-acidified  lake 
(Kurkijarvi)  lying  near  each  other  in  an  uncultivat- 
ed, uninhabited  area  in  Espoo,  S.  Finland.  The 
material  was  comprised  of  14  fungi,  7  lichens,  11 
musci,  5  pteridophyta,  2  gymnospermae  and  25 
angiospermae.  In  spruce  and  pine,  the  contents  of 
the  metals  other  than  zinc  were  2-3  times  as  high  as 
the  roughly  natural  levels  measured  in  Lapland. 
The  contents  of  mercury  in  the  plants  did  not 
differ  between  the  two  study  areas,  but  aluminum, 
zinc  and  cadmium  clearly  tended  to  have  higher 
contents  in  the  more  acidic  surroundings  of  Lake 
Hauklampi  and  iron  in  the  surroundings  of  the 
nonacidified  Lake  Kurkijarvi.  Many  Rosaceae 
showed  higher  cadmium  contents  in  the  more  alka- 
line catchment  area  of  Kurkijarvi.  Plants  that  ap- 
peared to  be  specially  sensitive  indicators  were  the 
rock  moss  Ceratodan  purpureus  for  iron,  the 
fungus  Rozites  caperata  for  cadmium  and  possible 
Anemone  nemorosa  for  the  springtime  movements 
of  aluminum.  (Author's  abstract) 
W88-10511 


GEOCHEMICAL  MASS-BALANCE  RELA- 
TIONSHIPS FOR  SELECTED  IONS  IN  PRE- 
CIPITATION AND  STREAM  WATER,  CATOC- 
TIN  MOUNTAINS,  MARYLAND, 

Geological  Survey,  Towson,  MD. 

B.  G.  Katz,  O.  P.  Bricker,  and  M.  M.  Kennedy. 

American  Journal  of  Science  AJSCAP,  Vol.  285, 

No.  10,  p  931-962,  December  1985.  10  fig,  4  tab,  53 

ref. 

Descriptors:  'Chemistry  of  precipitation,  'Acid 
rain,  'Weathering,  'Geochemistry,  Ions,  Precipita- 
tion, Stream  water,  Deposition,  Chemical  composi- 
tion, Watersheds,  Sodium  concentration,  Chloride 
concentration,  Mass  balance,  Catoctin  Mountains, 
Hydrogen,  Sulfate,  Calcium,  Nitrate,  Magnesium, 
Bicarbonate,  Maryland. 

During  1982  and  1983,  precipitation  and  stream 
water  were  sampled  weekly  for  quantity  and 
chemical  composition  in  two  small  watersheds  in 
the  Catoctin  Mountains  of  central  Maryland.  Both 
watersheds  are  underlain  by  metabasaltic  rock  con- 
sisting of  chlorite,  albite,  epidote  and  actinolite  and 
minor  amounts  of  calcite  and  quartz.  Precipitation 
recorded  in  1983  was  approximately  60%  greater 
than  in  1982,  but  the  discharge  of  streams  draining 
watersheds  (which  accounted  for  50%  of  the  pre- 


cipitation input)  remained  relatively  constant.  Hy- 
drogen, sulfate,  and  nitrate  were  the  major  ions  in 
precipitation,  whereas  calcium,  magnesium,  and 
bicarbonate  were  the  major  ions  in  stream  water. 
Seasonally  high  concentrations  were  observed  for 
sulfate  and  hydrogen  ions  in  precipitation  during 
the  summer.  In  stream  water,  concentrations  of 
bicarbonate  were  elevated  during  the  summer. 
Sodium  and  chloride  concentrations  in  stream 
water  were  elevated  during  the  spring  because  of 
the  large  quantities  of  deicing  salts  applied  to  the 
main  roads  during  the  winter  months.  Mass  bal- 
ances for  major  dissolved  constituents  show  that 
dissolved  solids  from  precipitation  input  account 
for  12  to  19%  of  the  total  dissolved  load  in  stream 
water.  Approximately  50%  more  sulfate  left  each 
watershed  annually  than  entered  in  precipitation. 
Dry  deposition  of  sulfur  species  apparently  ac- 
counts for  this  excess  sulfate.  Geochemical  weath- 
ering processes  account  for  the  observed  changes 
in  the  chemistry  of  the  streamflow.  Dissolution  of 
albite  and  calcite  account  for  60  to  90%  of  the 
neutralization  of  the  total  hydrogen-ion  input  from 
precipitation  and  from  carbonic  acid  weathering. 
Even  though  calcite  is  present  in  extremely  small 
quantities  in  the  bedrock,  its  dissolution  significant- 
ly affects  water  chemistry  because  of  its  relatively 
high  reactivity  and  location  in  the  hydrologic  flow 
path.  (Author's  abstract) 
W88-10518 


PURGEABLE  ORGANICS  IN  GREAT  LAKES 
RAW  AND  TREATED  WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

R.  Otson. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  1,  p  41-53,  No- 
vember 1987.  1  fig,  3  tab,  15  ref.  Health  and 
Welfare  Canada  Contracts  885  and  891  (1982)  and 
1000  and  1002(1983). 

Descriptors:  'Great  Lakes,  'Water  pollution, 
'Chemical  analysis,  'Municipal  water,  'Water 
treatment,  'Volatile  organic  compounds,  Gas 
chromatography,  Mass  spectrometry,  Pollutant 
identification,  Trihalomethanes,  Seasonal  variation, 
Row  water,  Toluene,  Dichloroacetonitrile,  Sty- 
rene,  Canada,  Performance  evaluation. 

The  occurrence  of  51  volatile  organics  in  water 
supplies  at  nine  municipalities  along  the  Great 
Lakes  (Canada)  and  for  a  well  water  supply  was 
examined  by  a  GC-MS  (gas  chromatography-mass 
spectrometry)  technique.  Only  dichloromethane 
(max.  19.0  micrograms/1)  and  chloroform  (17.0 
micrograms/1)  were  detected  at  concentrations 
above  10.0  micrograms/1  and  bromodichlorometh- 
ane,  chlorodibromomethane,  dichloroacetonitrile, 
toluene,  and  styrene  were  detected  at  least  once 
above  1.0  micrograms/1.  Aggregate  levels  of  the 
19  organics  detected  at  >  or  =  0.1  microgram/1 
were  generally  about  the  same  in  treated  and  raw 
water  when  values  for  trihalomethanes  (THM)  and 
dichloroacetonitrile  were  excluded.  THM  values 
did  not  exceed  32  micrograms/1.  The  aggregate 
frequency  and  the  mean  of  aggregate  organics 
levels  were  noticeably  lower  for  raw  water  in 
winter  than  in  summer  or  spring.  Overall,  the 
water  treatment  at  the  sites  was  not  very  effective 
in  removal  of  relatively  low  levels  (0. 1  to  5  micro- 
grams/1) for  the  volatile  organics  from  raw  water. 
There  were  no  evident  trends  to  the  occurrence  of 
organics  along  the  Great  Lakes  system.  Levels  of 
organics  in  raw  and  treated  water  were  generally 
about  the  same  as,  or  lower  than,  those  previously 
found  in  other  Canadian  surveys.  (See  also  W88- 
10528)  (Author's  abstract) 
W88-10530 


BIOACCUMULATIVE  BEHAVIOUR  OF  SOME 
PCB  CONGENERS  IN  LAKE  GENEVA  BROWN 
TROUT  (SALMO  LACUSTRIS  L.), 
Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  du  Genie  de  l'Environment. 
D.  Rossel,  P.  Honsberger,  and  J.  Tarradellas. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  219-233. 
November  1987.  7  fig,  45  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Descriptors:  "Lake  Geneva,  'Switzerland,  *Path 
of  pollutants,  'Polychlorinated  biphenyls,  *Bioac- 
cumulation,  *Trout,  Lakes,  Water  pollution.  Pol- 
lutant identification,  Chemical  analysis,  Tissue 
analysis,  Fish. 

The  bioaccumulation  of  PCBs  (polychlorinated  bi- 
phenyls) has  been  studied  for  60  brown  trout  in 
Lake  Geneva  (Switzerland).  The  contamination 
level  (1-3  ppm  in  wet  weight,  10-30  ppm  in  lipid 
weight)  is  rather  high.  Bioaccumulation  curves 
(concentration  as  a  function  of  the  weight  of  the 
fish)  have  been  established  for  6  congeners  and 
total  PCBs.  The  total  concentration  of  PCBs  in 
wet  weight  increased  with  the  weight  of  the  fish; 
highly-chlorinated  congeners  (I.U.P.A.C.  no.  180, 
2,3,4,5, 2\4',5'-heptachlorobiphenyl)  presented  a 
faster,  and  lightly-chlorinated  (I.U.P.A.C.  no.  28, 
2,4,4'-trichlorobiphenyl)  a  slower,  bioaccumulation 
tendency.  The  total  concentration  of  PCBs  in  lipid 
weight  was  constant,  the  concentration  of  conge- 
ner 28  increasing  and  of  congener  180  decreasing 
with  the  weight  of  the  fish.  This  is  attributed  to  the 
antagonistic  effects  of  'growth  and  lipid  dilution' 
and  of  the  decrease  of  elimination  kinetics  as  a 
function  of  the  weight  (and  age)  of  the  fish.  The 
partitioning  theory  and  the  pharmacokinetic  ap- 
proach are  complementary  methods  for  analyzing 
these  field  data.  (Author's  abstract) 
W88-10536 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  INDIGENOUS 
AND  TRANSPLANTED  MUSSELS  (MYTILUS 
EDULIS  L.)  ALONG  THE  DUTCH  COAST, 

Hoofdgroep  Maatschappelijke  Technologie  TNO, 

Apeldoorn  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10537 


FLOW  INJECTION  ANALYSIS  OF  HYDRO- 
GEN PEROXIDE,  SULFITE,  FORMALDE- 
HYDE AND  HYDROXYMETHANESULFONIC 
ACID  IN  PRECIPITATION  SAMPLES, 

Netherlands  Energy  Research  Foundation  ECN, 

Petten. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10538 


QUALITY  ASSURANCE  STUDY  FOR  THE 
ANALYSIS  OF  HYDROCARBONS  IN  SEDI- 
MENTS, 

Instituto    de    Quimica    Bio-Organica,     Barcelona 
(Spain).  Dept.  of  Environmental  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10539 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  CATIONIC  SURFACTANTS  IN  ENVI- 
RONMENTAL SAMPLES  USING  A  CONTINU- 
OUS POST-COLUMN  ION-PAIR  EXTRAC- 
TION DETECTOR  WITH  A  SANDWICH 
PHASE  SEPARATOR, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 
Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10540 


ACCUMULATION  OF  COPPER  AND  COBALT 
BY  BLUE-GREEN  ALGAE  AT  DIFFERENT 
TEMPERATURES, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
R.  M.  Sharma,  and  P.  A.  Azeez. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  32,  No.  1,  p  87-95,  Janu- 
ary 1988.  2  fig,  2  tab,  29  ref. 

Descriptors:  *Water  pollution  effects,  ""Thermal 
pollution  effects,  *Algae,  *Bioaccumulation, 
•Temperature  effects,  Thermal  pollution,  Copper, 
Cobalt,  Cyanophyta,  Survival,   Plant  physiology. 

Two  species  of  blue-green  algae  Anacystis  nidu- 
lans  and  Spirulina  platensis,  grown  in  artificial 
aqueous  culture  medium,  were  treated  with  Cu  and 
Co  at  different  temperatures  to  study  accumulation 
of  these  elements  by  the  organisms.  Metal  concen- 


trations used  were  0.5,  1.0,  2.0  and  4.0  ppm  at 
different  temperatures,  viz.,  25,  30,  35,  40,  and  45 
C.  Both  of  these  species  showed  high  capacity  to 
accumulate  the  metals.  Concentration  factors  (CF) 
were  in  the  range  of  1000-10,000.  Metal  accumula- 
tion followed  the  relation  m  =  KC  to  the  n  power 
where  m  =  molar  concentration  of  metal  in  the 
algae,  C  =  molar  concentration  of  initial  total 
metal  in  the  medium,  K  and  n  =  constants.  Metal 
accumulation  by  algae  was  higher  at  high  tempera- 
ture than  at  lower  temperatures.  A  negative  corre- 
lation between  metal  accumulated  and  the  survival 
ratio  of  the  algae  when  treated  with  different 
metals  was  observed,  indicating  the  importance  of 
passive  absorption  mechanism.  (Author's  abstract) 
W88-10541 


ANALYSIS  OF  DISPERSE  YELLOW  42  IN  EN- 
VIRONMENTAL SAMPLES, 

Bayreuth  Univ.  (Germany,  F.R.).  Chair  of  Ecolog- 
ical Chemistry  and  Geochemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10542 


CLUSTER   ANALYSIS   AS   A  TOOL   IN   THE 
STUDY  OF  GROUNDWATER  QUALITY, 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10546 


DEPOSITION  OF  MERCURIC  CHLORIDE  ON 
THE  SURFACE  OF  WATERS, 

Service  Cantonal  d'Ecotoxicologie,  Geneva  (Swit- 
zerland). 

F.  Cupelin,  and  J. -CI.  Landry. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  32,  No.  3-4,  p  269-278, 
February  1988.  3  fig,  2  tab,  7  ref. 

Descriptors:  *Path  of  pollutants,  *Heavy  metals, 
•Mercury,  *Air  pollution,  *Water  pollution 
sources,  Atmosphere,  Model  studies. 

The  deposition  rate  of  atmospheric  mercuric  chlo- 
ride particles  on  the  surface  of  waters  was  deter- 
mined. The  laminar  film  model  used  gave  a  value 
of  19  plus  or  minus  3  cm/min  for  the  deposition 
rate.  The  rate  and  spatial  pattern  of  deposition  of 
mercurie  chloride  particles  into  natural  waters  is 
controlled  by  their  aerodynamic  resistance  or  fall- 
out velocity  in  the  gaseous  phase.  (Brock-PTT) 
W88-10547 


DETERMINATION  OF  NITRITE  BY  REVERSE 
FLOW  INJECTION  ANALYSIS, 

Murcia  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10548 


CONTAMINATION  OF  THE  SUPERFICIAL 
WATERS  OF  THE  GULF  OF  FOS-SUR-MER 
BY  ANIONIC  DETERGENTS, 

Centre  d'Oceanologie  de  Marseille  (France). 
R.  Siron. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  33,  No.  1,  p  35-41,  Feb- 
ruary 1988.  1  fig,  1  tab,  20  ref. 

Descriptors:  *Path  of  pollutants,  *Fos-sur-mer 
Gulf,  *Surfactants,  *Oil  pollution.  Surface  water, 
Anionic  surfactants,  Petroleum,  Salinity,  Water 
pollution,  Mediterranean  Sea,  Synergistic  effects. 

Concentrations  of  anionic  surfactants  were  found 
in  the  range  of  135-902  ppb.  This  confirms  the 
chronic  pollution  of  the  Gulf  of  Fos-sur-mer 
(France,  Mediterranean  Sea).  Evidence  is  given  for 
the  heterogeneous  distribution  of  surfactants  in  su- 
perficial waters.  The  hydrology  of  this  site  contrib- 
utes to  the  dispersion  and  transport  of  these  pollut- 
ants. Surface  film  does  not  appear  very  enriched  in 
comparison  with  the  underlying  water.  However, 
the  highest  concentrations  of  anionic  surfactants 
are  related  to  low  salinities,  revealing  that  freshwa- 
ter inputs  are  the  major  source  for  surfactants  in 
this  coastal  area.  Consequently,  strong  damage  to 


marine  ecosystems  due  to  synergistic  actions  be- 
tween surfactants  and  petroleum  pollutants  can  be 
predicted  at  this  site.  (Author's  abstract) 
W88-10549 


ANALYSIS  OF  SUBSURFACE  STRATIGRA- 
PHY OF  THE  SANITARY  LANDFILL, 
URBANA,  ILLINOIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 

J.  C.  Yarnold,  and  C.  J.  Mann. 

Transactions  of  the  Illinois  Academy  of  Science 

TISAAH,  Vol.  80,  No.  3-4,  p  83-85,  1987.  2  fig,  1 

ref. 

Descriptors:  *Landfills,  *Path  of  pollutants,  •Stra- 
tigraphy, 'Groundwater  movement,  •Groundwat- 
er pollution,  *Leachates,  Urbana,  Illinois,  Wells, 
Boneyard  Creek,  Vermilion  River,  Clay,  Sand, 
Waste  disposal. 

Data  were  collected  from  water  wells,  monitor 
wells,  and  other  available  sources  with  the  aim  of 
providing  meaningful  geologic  information  about 
the  probability  of  leachate  movement  from  the 
Urbana,  Illinois,  sanitary  landfill  to  nearby  Bone- 
yard  Creek  (Saline  Branch  of  Salt  Fork,  Vermilion 
River).  The  Urbana  sanitary  landfill  is  underlain  by 
clay  to  a  depth  of  about  20  m  and  by  permeable 
sands  to  a  depth  of  at  least  70  m  beneath  the 
surface.  The  water  table  exists  roughly  5  to  7  m 
beneath  the  surface  in  clayey  sediment  and  shows  a 
significant  depression  toward  Boneyard  Creek,  in- 
dicating groundwater  movement  from  the  permea- 
ble sediment  into  the  creek.  If  any  leachate  escapes 
the  constructed  seal  to  the  landfill,  it  has  a  good 
probability  of  being  carried  directly  into  the 
stream.  (Author's  abstract) 
W88-10551 


THROUGHFALL  CHEMISTRY  (METSIKKO- 
SADAMAN  LAATU), 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Peatland  Forestry. 

A.  Patila. 

Aquilo,  Ser.  Botamca  ASBOD8,  Vol.  25,  No.  1,  p 

29-37,  1987.  1  fig,  4  tab,  13  ref. 

Descriptors:  *Throughfall,  *Acid  rain,  •Conifer- 
ous forests,  *Precipitation,  *Chemistry  of  precipi- 
tation, Pine  trees,  Spruce  trees,  Birch  trees,  Fin- 
land, Seasonal  variation,  Sulfur,  Ammonium,  Ni- 
trates, Calcium.  Potassium,  Magnesiums. 

Throughfall  chemistry  was  studied  in  pine,  spruce 
and  birch  stands  situated  in  different  parts  of  Fin- 
land. Samples  were  collected  using  systematically 
sited  polyethene  funnels  (26-36/plot)  and  bottles. 
Sampling  was  done  after  each  rainfall  event.  The 
mean  volume-weighted  interception  loss  was  7- 
29%  in  pine  stands,  29-36%  in  spruce  stands  and 
10-20%  in  birch  stands.  When  the  element  concen- 
trations or  deposition  values  in  the  stands  were 
compared  to  those  of  open  areas,  the  highest  H(  +  ) 
and  S04  values  were  found  beneath  the  spruce 
stands,  probably  as  a  result  of  the  leaching  of 
sulfur,  derived  from  dry  deposition  and  effectively 
absorbed  by  spruce.  The  acidity  of  throughfall  was 
lowest  beneath  birch  stands,  but  effective  neutral- 
ization compared  to  free  precipitation  was  only 
apparent  during  the  autumn  months.  Ammonium 
and  nitrate  were  intercepted  by  the  foliage  of  all 
tree  species.  Leaching  of  calcium,  magnesium  and 
especially  potassium  from  the  foliage  was  high. 
Although  differences  in  absolute  deposition  values 
of  the  throughfall  between  tree  species  were  evi- 
dent, the  percentage  composition  of  the  deposition 
was  nearly  the  same  in  all  stands  and  did  not  differ 
much  from  that  of  free  precipitation.  (Author's 
abstract) 
W88-10559 


EFFECT  OF  ACIDIFICATION  ON  MOBILITY 
OF  HEAVY  METALS  AND  ALUMINUM  IN 
FOREST  AND  LAKE  ECOSYSTEMS  (HAPPA- 
MOITUMISEN  VAIKUTUS  RASKASMETAL- 
LIEN  JA  ALUMIININ  LIIKUVUUTEEN 
METSA-JA  JARVIEKO  SYSTEEMISSA), 
Helsinki  Univ.  (Finland). 
P.  Nuorteva,  S.  Autio,  K.  Bergbom,  H. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


Braunschweiler.  and  E.  Koski. 

Aquilo.  Ser.  Botanica  ASBOD8,  Vol.  25,  No.  2,  p 

122-128,  1987.  6  fig,  1  tab. 

Descriptors:  *Acid  rain  effects,  'Heavy  metals, 
•Acidic  water,  *Lakes,  'Aluminum,  *Path  of  pol- 
lutants. *Bioaccumulation,  Forests,  Ecosystems, 
Finland,  Tissue  analysis.  Mercury,  Zinc,  Cadmium, 
Catchment  areas,  Birch  trees.  Herbivores. 

In  Espoo,  Southern  Finland,  an  acidified  lake 
(Hauklampi)  and  a  non-acidified  lake  (Kurkijarvi) 
and  their  catchment  areas  were  surveyed.  Heavy 
metal  and  aluminum  analyses  were  performed  on 
plants  and  animals.  In  terrestrial  environments  the 
contents  of  mercury  did  not  differ  between  the 
study  areas,  but  aluminum,  zinc  and  cadmium  con- 
tents were  higher  in  plants  in  the  surroundings  of 
the  acidified  lake.  The  heavy  metal  contents  in 
animals  in  the  acidified  lake  were  clearly  higher 
than  in  the  non-acidified  lake.  The  contents  in 
animals  living  in  the  catchment  area  did  not  differ 
in  the  same  way  as  in  plants.  In  some  species 
accumulation  of  metals  occurred,  but  the  elevation 
did  not  follow  the  rules  of  accumulation.  In  the 
summer  of  1986  birches  were  artificially  exposed 
to  cadmium,  and  the  effect  on  herbivore  resistance 
was  studied.  No  effects  were  observed,  but  natural 
resistance  to  herbivores  tended  to  differ  consider- 
ably. (Author's  abstract) 
W88-10560 


SORPTION  OF  COPPER  AND  CADMIUM 
FROM  THE  WATER-SOLUBLE  FRACTION  OF 
AN  ACID  MINE  WASTE  BY  TWO  CALCARE- 
OUS SOILS, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

L.  M.  Dudley,  J.  E.  McLean,  R.  C.  Sims,  and  J.  J. 

Jurinak. 

Soil  Science  SOSCAK,  Vol.  145,  No.  3,  p  207-214, 

March  1988.  7  fig,  3  tab,  29  ref. 

Descriptors:  *Acid  mine  drainage,  *Path  of  pollut- 
ants, 'Carbonates,  *Mine  wastes,  'Heavy  metals, 
'Soil  absorption  capacity,  'Calcareous  soils, 
Copper,  Zinc,  Metal  finishing  wastes,  Computer 
programs,  Cadmium. 

The  water  extract  of  a  milling  waste,  containing 
concentrations  of  Cu,  Cd,  and  Zn  in  excess  of 
Environmental  Protection  Agency  (1974)  drinking 
water  limits  in  batch  systems  was  reacted  with  2 
calcareous  soils  to  determine  the  mechanisms  and 
rates  of  Cu  and  Cd  sorption.  The  pH  of  the  extract 
was  4  to  4.5,  and  the  predominant  anion  was  S04. 
The  computer  program  GEOCHEM  was  used  to 
calculate  metal  activities  in  the  equilibrated  suspen- 
sions. Calculated  activities  of  Cu  and  Cd  indicated 
that  the  suspensions  of  soil  containing  30%  carbon- 
ate were  undersaturated  with  respect  to  oxide  and 
carbonate  pure  solid  phases  at  the  lower  levels  of 
metal  addition.  As  additions  of  Cu  and  Cd  in- 
creased, the  activities  approached  the  solubility  of 
tenoritc  (CuO)  and  octavite  (CdC03),  respective- 
ly. At  low  levels  of  addition,  adsorption  on  carbon- 
ate surfaces  apparently  controlled  solution  concen- 
trations. Carbonates  dissolved  from  the  soil  con- 
taining 0.2%  carbonates,  and  desorption  with  0.01 
M  CaC12  suggested  that  cation  exchange  processes 
were  involved  in  metal  sorption.  The  sorption  of 
Cu,  Cd,  and  Zn  required  14  days  to  reach  time- 
invariant  concentrations  in  suspensions  of  the  soil 
containing  30%  carbonates,  but  only  about  1  day 
in  the  0.2%  carbonate  soil  suspension.  (Author's 
abstract) 
W88-10570 


BIODEGRADATION    AND   ADSORPTION   OF 

LINEAR       ALKYLBENZENE       SULFONATES 

(LAS)   IN   THE   RIVER   ENVIRONMENT   -   A 

CASE  STUDY  ON  RIVER  AKASHI  OF  HYOGO 

PREF.,  (IN  JAPANESE), 

Hyogo    Prefecture    Environmental    Science    Inst., 

Kobe  (Japan). 

Y.  Kobuke. 

Japanese  Journal  of  Limnology  RIZAA,  Vol.  49. 

No.   1,  p  27-36,  January  1988.  8  fig.  2  tab,  24  ref. 

Descriptors:   'Rivers,   'Lotic   environment,   'Ad- 
sorption.  'Alkylbenzene  sulfonates,  'Biodegrada- 


tion,  'Fate  of  pollutants,  'Path  of  pollutants, 
Microorganisms,  Aquatic  habitats,  Bacteria,  Japan, 
River  Akashi. 

The  behavior  of  Linear  Alkylbenzine  Sulfonates 
(LAS)  in  river  waters  was  investigated  in  a 
medium-size  river  of  Hyogo  Prefecture  in  Novem- 
ber 1985  and  March  1986.  The  LAS  concentration 
was  high  in  lower  streams  traversing  urbanized 
areas  and  also  relatively  high  in  upper  streams 
passing  through  newly  developed  housing  districts. 
The  distribution  of  LAS-assimilating  bacteria  was 
similar  to  that  of  LAS,  and  the  correlation  between 
the  two  concentrations  was  significant.  Four  LAS 
homologs  with  C10  to  C13  alkyl  chain  were  de- 
tected in  river  waters.  The  relative  abundance  of 
LAS  homologs  is  governed  by  'the  distance  princi- 
ple' according  to  which  biodegradation  of  LAS  is 
facilitated  by  increasing  the  distance  between  a 
sulfonate  group  and  the  most  remote  end  of  the 
alkyl  chain.  The  change  of  the  relative  abundance 
of  LAS  homologues  was  closely  related  with  the 
increase  of  suspended  sediment  (SS)  concentration 
in  the  middle  reaches  of  the  river.  A  laboratory 
experiment  showed  that  the  relative  abundance  of 
LAS  homologues  with  longer  alkyl  chain  de- 
creased with  as  adsorption  of  total  LAS  onto  SS 
took  place.  These  results  suggest  that  both  adsorp- 
tion on  SS  and  biodegradation  play  an  important 
role  in  the  change  of  LAS  composition  in  the  river 
water.  (Author's  abstract) 
W88-10574 


FACTORS  AFFECTING  NUTRIENT  BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN      LAKELAND,      POLAND):      IV. 

HEAVY  METALS  IN  RECENT  LACUSTRINE 

SEDIMENTS, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

A.  Tatur,  and  K.  Stasiak. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  233- 

240,  1985.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Limnology,  'Jorka  River,  'Path  of 
pollutants,  'Water  pollution,  'Poland,  'Heavy 
metals,  'Lakes,  'Lake  sediments,  Rivers,  Water- 
sheds, Zinc,  Lead,  Nickel,  Copper,  Cobalt,  Mercu- 
ry. 

Heavy  metals  (Zinc,  Pb,  Ni,  Cu,  Co,  Hg)  and 
phosphorus  were  investigated  in  short  cores  (up  to 
40  cm)  taken  from  4  lakes  for  the  purpose  of 
estimating  the  degree  of  heavy  metal  pollution  of 
these  lakes.  P,  Zn,  Cu,  and  Pb  enrichment  of 
surface  sediment,  observed  in  Lake  Mikolajskie,  is 
mainly  due  to  anthropogenic  factors,  as  well  as  to 
the  increase  of  Hg  concentration  in  all  lakes  stud- 
ied. The  vertical  distribution  of  metals  in  other 
lakes  investigated  seems  to  be  under  control  of 
natural  factors,  independent  of  human  activity. 
(See  also  W88-10590)  (Author's  abstract) 
W88-10593 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  V.  NU- 
TRIENT INPUT  WITH  AIR  TRANSPORT, 

Polish  Academy  of  Sciences,  Mikolajki.   Inst,  of 

Ecology. 

W.  Goszczynska. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  241- 

269,  1985.  17  fig,  8  tab,  43  ref. 

Descriptors:  'Limnology,  'Path  of  pollutants, 
'Fallout,  'Jorka  River,  'Lakes,  'Cycling  nutrients, 
'Poland,  Dusts,  Catchment  areas,  Allochthonous 
matter.  Watersheds,  Rivers,  Air  transport,  Erosion, 
Phosphorus,  Nitrogen,  Organic  carbon,  Dry 
matter.  Wind  erosion.  Seasonal  variation. 

The  dust-fall  on  drainage  basins  of  four  lakes  of  the 
Jorka  River  watershed  was  investigated  between 
September  1977  and  August  1979.  The  dust-fall 
was  estimated  (in  g/sq  m)  along  with  concentra- 
tions of  C  org.,  N  tot.  and  P  tot.  Spatial  and 
seasonal  differentiation  of  the  amount  of  dust-fall, 
the  relation  between  dust-fall  and  wind  erosion  of 
soils  and  meterological  conditions,  and  the  relation 
between  the  amount  of  C  org.,  N  tot.  and  P  tot. 
and  the  dust-fall  are  presented.  The  significance  of 


allochthonous  matter  reaching  the  lake  with  air 
transport  was  pointed  out.  (See  also  W88-10590) 
(Author's  abstract) 
W88-10594 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VI.  NU- 
TRIENT INPUT  WITH  WATER  TRANSPORT, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

W.  Lawacz,  W.  Goszczynska,  C.  Kurowski,  and 

K.  Tomaszewski. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  217- 

300,  1985.  5  fig,  14  tab,  25  ref. 

Descriptors:  'Limnology,  'Eutrophication,  'Jorka 
River,  'Nonpoint  pollution  sources,  'Lakes,  'Nu- 
trients, 'Poland,  Watercourses,  Rivers,  Nonpoint 
pollution  sources,  Precipitation,  Flow  discharge, 
Chemical   composition,   Water  pollution   sources. 

The  input  of  chosen  chemical  components  (C  org., 
N(N  org.  +  N-NH4),  P  tot.  and  K(  +  ),  Na(  +  ), 
Ca(2  +  ),  Mg(2  +  ),  Cl(-)  to  3  lakes  was  estimated. 
The  inflow  by  watercourse  point  sources  was  de- 
termined on  the  basis  of  monthly  measurements  of 
water  flow  in  the  course  of  a  year  and  chemical 
analyses  of  water  and  suspension.  The  input 
brought  by  non-point  sources  was  calculated  as- 
suming that  1  running  meter  of  shore  line  is  re- 
sponsible for  the  same  load  for  the  lake  as  an 
average  running  meter  of  shore  line  of  water- 
courses running  into  that  lake.  The  input  provided 
by  way  of  precipitation  was  estimated.  (See  also 
W88- 10590)  (Author's  abstract) 
W88-10595 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VII. 
INPUT  AND  REMOVAL  OF  NUTRIENTS 
WITH  FISH, 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy. 

T.  Penczak,  M.  Molinski,  W.  Galicka,  and  A. 
Prejs. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  301- 
309,  1985.  5  tab,  18  ref. 

Descriptors:  'Limnology,  'Jorka  River,  'Lakes, 
'Nutrients,  'Fish  farming,  'Aquaculture,  'Poland, 
'Eutrophication,  Rivers,  Watersheds,  Nutrient  re- 
moval, Flow  discharge,  Carbon,  Nitrogen,  Phos- 
phorus, Fish  farming,  Tissue  analysis. 

Qualitative  and  quantitative  data  for  fishing  and 
angling  (kg/ha/yr)  were  collected  for  four  Masur- 
ian lakes.  Dry  weight  of  carbon,  nitrogen  and 
phosphorus  was  determined  in  homogenates  of 
whole  fish.  The  average  intensity  of  nutrient  re- 
moval during  several  years  was:  2.3  kg  C,  0.13  kg 
N  and  0.13  kg  P/ha/yr;  when  including  angling 
the  values  increased  to  3.2  C,  0.77  N,  0.15  P  kg/ 
ha/yr,  respectively.  In  Lake  Glebokie,  as  a  result 
of  rainbow  trout  cage  culture,  in  food,  metabolism 
products,  and  feces  the  following  here  introduced 
per  sq  m/yr;  27.91  g  C,  3.58  g  N  and  0.84  g  P.  The 
amounts  removed  by  harvesting  the  fish  were:  4.83 
g  C,  0.96  g  N  and  0.18  g  P.  (Author's  abstract) 
W88-10596 


FACTORS   AFFECTING   NUTRIENT   BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN  LAKELAND,  POLAND):  IX.  THE 

EXCHANGE    OF    PHOSPHORUS    BETWEEN 

SEDIMENTS  AND  WATER, 

Polish  Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

M.  Planter,  and  R.  J.  Wisniewski. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  329- 

344,  1985.  4  fig,  3  tab,  19  ref. 

Descriptors:  'Limnology,  'Jorka  River,  'Sedi- 
ment-water interfaces,  'Lakes,  'Rivers,  'Lake 
sediments,  'Phosphates,  Seasonal  variation, 
Oxygen  demand.  Path  of  pollutants.  Eutrophica- 
tion, Water  pollution  sources,  Thermal  stratifica- 
tion. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


In  complex  studies  of  four  lakes  of  the  Jorka  River 
watershed  the  exchange  of  P04-P  between  sedi- 
ments and  the  near-bottom  water  was  analyzed 
using  the  method  of  short-term  incubations  of  un- 
disturbed sediment  cores  together  with  near- 
bottom  water.  The  studies  were  conducted  during 
summer  and  winter  stagnation,  and  the  spring  and 
summer  circulation.  In  spring,  summer  and  winter 
the  sediments  in  lakes  examined  released  phos- 
phates, whereas  in  autumn  they  absorbed  them 
from  the  near-bottom  water.  During  summer  stag- 
nation the  maximal  release  rates  were  1 1 .0  mg  P/sq 
m/day  in  the  mesotrophic  lake,  and  up  to  21.2  mg 
P/sq  m/day  in  the  eutrophic  polluted  lake.  At  that 
time  83-96%  of  annual  P04-P  release  by  sediments 
were  realized.  Under  anoxic  conditions  the  amount 
of  P04-P  released  by  sediments  was  directly  pro- 
portional to  phosphate  concentration  in  interstitial 
water.  Under  oxic  conditions  the  direction  and 
quantity  of  P04-P  exchange  between  sediments 
and  adjacent  water  depends  on  the  concentration 
of  phosphates  in  the  near-bottom  water.  (See  also 
W88-10590)  (Author'abstract) 
W88-10598 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  XL  NU- 
TRIENT BUDGET  WITH  SPECIAL  CONSID- 
ERATION TO  PHOSPHORUS  RETENTION, 
Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 
Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10600 


SESTON  OF  THE  WARSAW  REACH  OF  THE 
VISTULA  RIVER  IN  1982  AND  1983:  II.  DRY 
WEIGHT  AND  ORGANIC  CARBON, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10602 


POLLUTION  OF  SURFACE  WATERS  IN  AN 
AGRICULTURAL  WATERSHED  ON  THE  EX- 
AMPLE OF  THE  SUCHA  RIVER. 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland). 

L.  Jakubowska,  and  T.  Suchecka. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  3,  p  547- 

561,  1985.  3  fig,  7  tab,  9  ref. 

Descriptors:  *Rivers,  'Nutrients,  *Agricultural 
watersheds,  *Nonpoint  pollution  sources,  *Water 
pollution  sources,  Watersheds,  Water  pollution, 
Surface  water,  Poland,  Sucha  River. 

Two  years  of  studies  of  the  Sucha  River  in  the 
Warsaw  Basin,  in  a  mixed  agricultural  and  forested 
watershed  (no  intensive  farming)  without  point 
sewage  discharge,  showed  a  high  concentration  on 
nutrients  (in  mg/cu  dm)  in  the  river  water:  N03-N 
up  to  10,  N  org.  up  to  6.2,  NH4-N  up  to  3.4,  P  tot. 
up  to  2.4,  and  K  up  to  5.3.  Concentrations  of 
inorganic  forms  of  nitrogen  showed  a  positive  cor- 
relation with  the  water  flow.  Since  the  Sucha 
watershed  is  representative  of  the  hydrological- 
physiological  region  of  the  Warsaw  Basin,  it  can 
be  assumed  that  agriculture  similarly  affects  other 
rivers  in  the  region.  (Author's  abstract) 
W88- 10609 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
VII.  HYDROCHEMISTRY, 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10618 


MODELING  OF  LOSSES  OF  SOIL-APPLIED 
CHEMICALS  IN  RUNOFF:  LATERAL  IRRIGA- 
TION VERSUS  PRECIPITATION, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

R.  Wallach,  W.  A.  Jury,  and  W.  F.  Spencer. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  3,  p  605-612,  May/June  1988.  3  fig,  19 
ref,  append. 


Descriptors:  *Agricultural  chemicals,  *Path  of  pol- 
lutants, *Nonpoint  pollution  sources,  *Water  pol- 
lution sources,  *Flood  irrigation,  *Runoff,  Soil 
water,  Water  quality,  Chemical  properties,  Model 
studies,  Mixing. 

The  differences  between  rainfall-  and  surface  irri- 
gation-induced runoff  are  described  in  relation  to 
the  transfer  of  the  surface-applied  chemicals  for 
soil  solution  to  surface  runoff  water  in  the  absence 
of  infiltration.  The  different  processes  inducing 
runoff  are  characterized  by  the  residence  time  dis- 
tribution (RTD)  of  the  water  in  the  system.  The 
time-dependent  chemical  concentration  at  the  field 
outlet  is  affected  by  the  RTD,  even  for  the  case  of 
instantaneous  equilibrium  between  chemicals  in 
runoff  water  and  soil  solution.  In  this  approach, 
the  water  and  chemical  transport  process  in  the 
field  is  represented  by  linear  well-stirred  mixing 
cells  in  series,  for  which  a  general  solution  for  the 
effluent  concentration  is  available.  The  rainfall- 
and  irrigation-induced  runoff  processes,  which  are 
represented  by  complete  mixing  and  plug  flow 
models,  respectively,  form  the  two  limiting  cases 
for  the  actual  chemical  transport  process  by  runoff. 
For  each  of  these  two  extremes,  mixing  in  the 
system  is  characterized  by  the  parameter  n,  which 
is  the  number  of  cells  in  the  series  chosen  to 
represent  the  actual  transport  process  over  the 
field.  (Author's  abstract) 
W88-10642 


TRANSFER  OF  CHEMICALS  FROM  SOIL  SO- 
LUTION TO  SURFACE  RUNOFF:  A  DIFFU- 
SION-BASED SOIL  MODEL, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

R.  Wallach,  W.  A.  Jury,  and  W.  F.  Spencer. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  3,  p  612-618,  May/June  1988.  4  fig,  1 
tab,  18  ref,  3  append. 

Descriptors:  *Water  pollution  sources,  *Nonpoint 
pollution  sources,  *Model  studies,  *Path  of  pollut- 
ants, Diffusion,  Soil  water,  Runoff,  Air-earth  inter- 
faces, Boundary  layers,  Adsorption,  Chemical 
transport.  Concentration,  Hydrographs. 

A  physically-based  diffusion  and  transport  model  is 
developed  to  describe  chemical  outflow  concentra- 
tion during  chemical  removal  from  soil  to  overly- 
ing runoff  water  induced  by  continuous  rainfall 
over  the  soil  surface.  In  contrast  to  earlier  models, 
movement  from  the  soil  to  the  runoff  water  is 
described  as  a  liquid  diffusion  process  to  the  sur- 
face, coupled  to  the  runoff  zone  through  a  laminar 
boundary  layer  at  the  runoff  interface  with  the  soil 
surface.  Within  the  soil,  diffusion  is  moderated  by 
equilibrium  adsorption  to  solid  surfaces  character- 
ized by  a  partition  coefficient.  The  runoff  concen- 
tration at  the  outlet  is  derived  by  treating  the 
runoff  zone  as  a  well-mixed  reactor,  characterized 
by  a  residence  time.  The  model  was  used  to  predict 
the  results  obtained  in  an  experimental  study  where 
infiltration  was  suppressed,  with  good  agreement 
obtained  between  predicted  and  measured  outflow 
concentration  when  the  model  parameters  were 
estimated  independently  using  standard  engineer- 
ing equations  from  channel  flow  hydraulics.  The 
model  also  predicted  the  final  soil  concentrations 
satisfactorily  after  runoff  ceased.  (Author's  ab- 
stract) 
W88- 10643 


TRANSPORT  OF  A  CONSERVATIVE  TRACER 
IN  THE  FIELD  UNDER  CONTINUOUS 
FLOOD  IRRIGATION, 

Agricultural     Research     Service,     Phoenix,     AZ. 

Water  Conservation  Lab. 

D.  B.  Jaynes,  R.  S.  Bowman,  and  R.  C.  Rice. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  52,  No.  3,  p  618-624,  May/June  1988.  7  fig,  1 

tab,  34  ref. 

Descriptors:  "Solute  transport,  *Flood  irrigation, 
*Water  pollution  sources,  "Groundwater  pollu- 
tion, 'Dispersion,  *Dispersivity,  "Leaching,  *Pore 
water,  *Soil  water,  *Path  of  pollutants,  Soil  porosi- 
ty, Model  studies,  Laboratories,  Capillary  water, 
Velocity  curve.  Tracers. 


A  5-cm  deep  pulse  of  bromide-tagged  water  was 
applied  to  four  small  field  subplots  and  leached 
under  continuously  flooded  conditions  for  7  d. 
During  leaching,  solution  samples  were  periodical- 
ly withdrawn  through  suction  samplers  from  seven 
depths  within  each  subplot.  Pore  water  velocities, 
v  sub  s,  and  dispersion  coefficients,  D,  were  calcu- 
lated by  fitting  the  one-dimensional  solution  of  the 
advection-dispersion  equation  to  the  concentration 
vs.  time  curves  from  each  sampler.  Both  v  sub  s 
and  D  were  best  described  by  a  log-normal  distri- 
bution rather  than  a  normal  distribution.  D  values 
were  very  large  compared  to  values  reported  for 
laboratory  experiments,  but  similar  to  other  field 
values  measured  under  similar  conditions.  Neither 
v  sub  s  nor  D  showed  any  significant  correlation 
with  depth  or  time,  but  the  dispersivity  (ration  of 
D  to  v  sub  s)  did  show  a  weak  positive  correlation 
with  depth.  The  relationship  between  In  D  and  In 
v  sub  s  was  linear  with  a  slope  near  1.0.  However, 
when  v  sub  s  and  D  data  measured  in  an  earlier 
study  under  an  intermittently  dosed  irrigation 
regime  at  the  same  site  were  included,  In  D  was  no 
longer  a  simple  linear  function  of  In  v  sub  s.  The 
ratio  between  the  calculated  pore  water  velocities 
and  the  velocities  calculated  form  the  surface  flux 
divided  by  the  average  water  content  was  equal  to 
or  slightly  <  1.0  for  all  depths  >  0.6  m.  At  depths 
<  0.6  m,  the  ratio  was  considerably  >  1.0,  indicat- 
ing that  a  fraction  of  the  soil  water  was  being 
bypassed  or  not  participating  in  the  leaching  proc- 
ess. This  result  is  in  contrast  to  an  earlier  study 
conducted  on  this  site  when  irrigated  under  a  dose 
irrigation  scheme  in  which  the  ratio  was  consist- 
ently >  1.0  at  all  depths.  (Author's  abstract) 
W88-10644 


OCCURRENCE  OF  PHOSPHORUS  AND  ITS 
POTENTIAL  REMOBILIZATION  IN  THE  LIT- 
TORAL SEDIMENTS  OF  A  PRODUCTIVE 
ENGLISH  LAKE, 

Vermont   Univ.,    Burlington.    Dept.    of  Geology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10663 


IN  VITRO  STUDIES  ON  SULFATE  REDUC- 
TION AND  ACIDIFICATION  IN  SEDIMENTS 
OF  SHALLOW  SOFT  WATER  LAKES, 

Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 

Aquatic  Ecology. 

J.  A.  A.  R.  Schuurkes,  and  C.  J.  Kok. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 

417-426,  June  1988.  3  fig,  4  tab,  31  ref. 

Descriptors:  *Acid  rain,  "Organic  matter,  "Sul- 
fates, "Sediments,  "Lakes,  Hydrogen  ion  concen- 
tration, Acidity,  Oxidation,  Sediment-water  inter- 
faces, Sampling,  Metabolism,  Sulfides. 

The  sulfate  reduction  capacity  of  six  shallow  soft 
water  sediments,  differing  in  pH  and  organic 
matter  content,  was  studied  under  controlled  pH 
adjustments  ranging  from  pH  3  to  pH  8.  In  the  acid 
sediments,  relatively  rich  in  organic  matter,  the 
sulfate  reduction  capacity  reached  values  of  0.09- 
0.12  micro  mol  per  g  per  d.  In  the  circumneutral 
mineral  sediments  the  values  ranged  between  0.04 
and  0.08  micro  mol  per  g  per  d.  The  mineral 
sediments  were  very  sensitive  to  the  effects  of 
experimental  acidification  as  sulfate  reduction  was 
almost  fully  inhibited  when  pH  decreased  from  7 
to  5.  In  the  acid  sediments  inhibition  occurred  at 
lower  pH  values,  in  the  range  pH  5  to  pH  3. 
Sulfate  reduction  governed  the  production  of  free 
sulfides,  whereas  putrefaction  processes  were  only 
of  minor  importance.  It  is  suggested  that  in  acid 
sediments,  relatively  rich  in  organic  matter,  the 
sulfate  reducing  bacterial  population  is  less  sensi- 
tive to  acidification  than  in  circumneutral  mineral 
sediments.  The  presence  of  organic  matter  ap- 
peared to  be  important  in  counteracting  the  inhibit- 
ing effects  of  acidification  on  sulfate  reduction. 
This  is  important  for  the  in  situ  sulfate  reduction  in 
sediments  of  soft  waters  which  become  enriched 
with  organic  matter  during  the  long-term  process 
of  acidification.  (Author's  abstract) 
W88-10674 
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DEMTRIFICATION  IN  A  SAND  AND  GRAVEL 
AQUIFER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div 

R.  L.  Smith,  and  J.  H.  Duff. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  54,  No.  5,  p  1071-1078.  May  1988. 
5  fig,  4  tab,  43  ref. 

Descriptors:  'Nitrates,  *Denitrification,  'Aquifers, 
'Groundwater  pollution,  Solute  transport,  'Path 
of  pollutants,  'Fate  of  pollutants,  Limiting  nutri- 
ents. Detection  limits,  Groundwater,  Plumes,  Self- 
purification.  Cape  Cod,  Massachusetts. 

Denitrification  was  assayed  by  the  acetylene  block- 
age technique  in  slurried  core  material  obtained 
from  a  freshwater  sand  and  gravel  aquifer  on  Cape 
Cod,  Massachusetts.  The  aquifer,  which  has  been 
contaminated  with  treated  sewage  for  more  than 
50  years,  had  a  contaminant  plume  greater  than  3.5 
km  long.  Near  the  contaminant  source,  groundwat- 
er nitrate  concentrations  were  greater  than  1  mM, 
whereas  0.25  km  downgradient  the  central  portion 
of  the  contaminant  plume  was  anoxic  and  con- 
tained no  detectable  nitrate.  Samples  were  ob- 
tained along  the  longitudinal  axis  of  the  plume  (0 
to  0.25  km)  at  several  depths  from  four  sites. 
Denitrification  was  evident  at  in  situ  nitrate  con- 
centrations at  all  sites  tested;  rates  ranged  from  2.3 
to  260  pmol  of  N20  produced/hour.  Rates  were 
highest  nearest  the  contaminant  source  and  de- 
creased with  increasing  distance  downgradient. 
Denitrification  was  the  predominant  nitrate-reduc- 
ing activity;  no  evidence  was  found  for  nitrate 
reduction  to  ammonium  at  any  site.  Denitrifying 
activity  was  carbon  limited  and  not  nitrate  limited, 
except  when  the  ambient  nitrate  level  was  less  than 
the  detection  limit,  in  which  case,  even  when 
amended  with  high  concentrations  of  glucose  and 
nitrate,  the  capacity  to  denitrify  on  a  short-term 
basis  was  lacking.  These  results  demonstrate  that 
denitrification  can  occur  in  groundwater  systems 
and,  thereby,  serve  as  a  mechanism  for  nitrate 
removal  from  groundwater.  (Author's  abstract) 
W88-10737 


MICROBIAL  DEGRADATION  OF  ACENAPH- 
THENE  AND  NAPHTHALENE  UNDER  DENI- 
TRIFICATION CONDITIONS  IN  SOIL-WATER 
SYSTEMS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

J.  R.  Mihelcic,  and  R.  G.  Luthy. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  5,  p  1188-1198.  May  1988. 

10     fig,     45     ref.     DOE     Contract     DE-AC18- 

84FC10619. 

Descriptors:  'Denitrification,  'Soil  water,  'Hydro- 
carbons, 'Microbial  degradation,  'Fate  of  pollut- 
ants, 'Organic  compounds,  Hydraulic  conductivi- 
ty, Microbiological  studies,  Acenaphthene,  Naph- 
thalene, Organic  carbon,  Mineralization,  Limiting 
nutrients,  Nitrates,  Metabolism. 

This  study  examined  the  microbial  degradation  of 
acenaphthene  and  naphthalene  under  denitrifica- 
tion conditions  at  soil-to-water  ratios  of  1:25  and 
1:50  with  soil  containing  approximately  100,000 
denitrifying  organisms  per  g  of  soil.  Under  nitrate- 
excess  conditions,  both  acenaphthene  and  naphtha- 
lene were  degraded  from  initial  aqueous-phase 
concentrations  of  about  1  and  several  mg/liter 
respectively,  to  nondetectable  levels  (<  0.01  mg/ 
liter)  in  less  than  9  weeks.  Acclimation  periods  of 
12  to  36  days  were  observed  prior  to  the  onset  of 
microbial  degradation  in  tests  with  soil  not  previ- 
ously exposed  to  polycyclic  aromatic  hydrocarbon 
(PAH)  compounds,  whereas  acclimation  periods 
were  absent  in  tests  with  soil  reserved  from  prior 
PAH  degradation  tests.  It  was  judged  that  the 
apparent  acclimation  period  resulted  from  the  time 
required  for  a  small  population  of  organisms  capa- 
ble of  PAH  degradation  to  attain  sufficient  densi- 
ties to  exhibit  detectable  PAH  reduction,  rather 
than  being  a  result  of  enzyme  induction,  mutation, 
or  use  of  preferential  substrate.  About  0.9%  of  the 
naturally  occurring  soil  organic  carbon  could  be 
mineralized  under  denitrification  conditions,  and 
this  accounted  for  the  greater  proportion  of  the 
nitrate  depletion.  Mineralization  of  the  labile  frac- 


tion of  the  soil  organic  carbon  via  microbial  deni- 
trification occurred  without  an  observed  acclima- 
tion period  and  was  rapid  compared  with  PAH 
degradation.  Under  nitrate-limiting  conditions  the 
PAH  compounds  were  stable  owing  to  the  deple- 
tion of  nitrate  via  the  more  rapid  process  of  soil 
organic  carbon  mineralization.  Soil  sorption  tests 
showed  at  the  initiation  of  a  test  that  the  total  mass 
of  PAH  compound  was  divided  in  comparable 
proportions  between  solute  in  the  aqueous  phase 
and  solute  sorbed  on  the  solid  phase.  The  microbial 
degradation  of  the  PAH  compound  depends  on  the 
interrelationships  between  (i)  the  desorption  kinet- 
ics and  the  reversibility  of  desorption  of  sorbed 
compound  from  the  soil,  (ii)  the  concentration  of 
PAH-degrading  microorganisms,  and  (iii)  the  com- 
peting reaction  for  nitrate  utilization  via  mineral- 
ization of  the  labile  fraction  of  naturally  occurring 
soil  organic  carbon.  (See  also  W88- 10740)  (Au- 
thor's abstract) 
W88-10739 


DEGRADATION  OF  POLYCYCLIC  AROMAT- 
IC HYDROCARBON  COMPOUNDS  UNDER 
VARIOUS  REDOX  CONDITIONS  IN  SOIL- 
WATER  SYSTEMS, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

J.  R.  Mihelcic,  and  R.  G.  Luthy. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  54,  No.  5,  p  1182-1187,  May  1988. 

4  fig,  29  ref.  DOE  Contract  Number  DE-AC18- 

84FC10619. 

Descriptors:  'Denitrification,  'Hydrocarbons, 
'Soil  water,  'Microbial  degradation,  'Microbiolo- 
gical studies,  'Fate  of  pollutants,  'Organic  com- 
pounds, 'Anaerobic  conditions,  'Aerobic  condi- 
tions, Hydraulic  conductivity,  Aromatic  com- 
pounds, Organic  carbon,  Acenaphthene,  Naphtha- 
lene, Mineralization,  Limiting  nutrients,  Nitrates, 
Naphthol. 

This  study  evaluated  the  microbial  degradation  of 
naphthol,  naphthalene,  and  acenaphthene  under 
aerobic,  anaerobic,  and  denitrification  conditions  in 
soil-water  systems.  Chemical  degradation  of  naph- 
thol and  naphthalene  in  the  presence  of  a  manga- 
nese oxide  was  also  studied.  Naphthol,  naphtha- 
lene, and  acenaphthene  were  degraded  microbially 
under  aerobic  conditions  from  initial  aqueous- 
phase  concentrations  of  9,  7,  and  1  mg/liter  to 
nondetectable  levels  in  3,  10,  and  10  days,  respec- 
tively. Under  anaerobic  conditions  naphthol  de- 
graded to  nondetectable  levels  in  15  days,  whereas 
naphthalene  and  acenaphthene  showed  no  signifi- 
cant degradation  over  periods  of  50  and  70  days, 
respectively.  Under  denitrification  conditions 
naphthol,  naphthalene,  and  acenaphthene  were  de- 
graded from  initial  aqueous-phase  concentrations 
of  8,  7,  and  0.4  mg/liter  to  nondetectable  levels  in 
16,  45,  and  40  days,  respectively.  Acclimation  peri- 
ods of  approximately  2  days  under  aerobic  condi- 
tions and  2  weeks  under  denitrification  conditions 
were  observed  for  both  naphthalene  and  acenaph- 
thene. Abiotic  degradation  of  naphthalene  and 
naphthol  were  evaluated  by  reaction  with  manga- 
nese oxide,  a  minor  soil  constituent.  In  the  pres- 
ence of  a  manganese  oxide,  naphthalene  showed  no 
abiotic  degradation  over  a  period  of  9  weeks, 
whereas  the  aqueous  naphthol  concentration  de- 
creased from  9  mg/liter  to  nondetectable  levels  in 
9  days.  The  results  of  this  study  show  that  low- 
molecular-weight,  unsubstituted,  polycyclic  aro- 
matic hydrocarbons  are  amenable  to  microbial 
degradation  in  soil-water  systems  under  denitrifica- 
tion conditions.  (See  also  W88- 10739)  (Author's 
abstract) 
W88-10740 


PROBLEMS  AND  POTENTIAL  FOR  IN  SITU 
TREATMENT  OF  ENVIRONMENTAL  POL- 
LUTANTS BY  ENGINEERED  MICROORGA- 
NISMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5G. 
W88-10743 


POLYCYCLIC    AROMATIC    HYDROCARBON 
CONCENTRATIONS     FROM     WATERSHEDS 


WITH  VARYING  DEGREES  OF  INDUSTRIAL- 
IZATION, 

Gannon  Univ.,  Erie,  PA.  Dept.  of  Biology. 
D.  R.  Plowchalk,  and  S.  J.  Zagorski. 
Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPASAK,  Vol.  60,  No.  2,  p  174-178,  1986.  1 
fig,  1  tab,  18  ref. 

Descriptors:  'Industrial  wastes,  'Aromatic  com- 
pounds, 'Hydrocarbons,  'Water  pollution  sources, 
'Path  of  pollutants,  Aquatic  habitats,  Watersheds, 
Pollutant  identification,  Chromatography,  Spectro- 
photometry, Sediments. 

The  specific  types  and  concentrations  of  polycy- 
clic aromatic  hydrocarbons  (PAHs)  found  in  the 
sediment  of  an  aquatic  ecosystem,  were  studied  in 
relationship  to  the  degree  of  industrialization  of  its 
feeding  waters.  The  watersheds  supplying  the 
study  area  were  classified  according  to  several 
criteria  as  to  their  state  of  'industrialization'.  Sedi- 
ment samples  were  collected  at  each  watershed 
inflow  point,  and  analyzed  by  gas  chromatography 
and  fluorescence  spectroscopy  for  PAH  content. 
The  results  of  this  study  demonstrate  that  the 
greater  the  industrial  burden  on  a  watershed,  the 
greater  the  concentration  PAHs  in  the  sediment  of 
the  aquatic  ecosystem  into  which  it  empties.  This 
suggests  that  the  sediment  PAH  content  is  strongly 
dependent  upon  the  condition  of  the  contributing 
watersheds.  (Author's  abstract) 
W88- 10747 


DIFFUSIVE  LIMIT  FOR  ENTRAINMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-10763 


CHANGES  IN  THE  UNDER-ICE  CHARACTER- 
ISTICS OF  LA  GRANDE  RIVIERE  PLUME 
DUE  TO  DISCHARGE  VARIATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

R.  G.  Ingram,  and  P.  Larouche. 
Atmosphere-Ocean  ATOCDA,  Vol.  25,  No.  3,  p 
242-250,  September  1987. 

Descriptors:  'Thermal  pollution,  'Canada,  'James 
Bay,  'Rivers,  'Hydroelectric  plants,  'Plumes,  Salt 
rejection,  Stratification,  Turbulent  flow,  La 
Grande  Riviere,  Runoff,  Ice  formation. 

The  under-ice  plume  characteristics  for  La  Grande 
Riviere  (James  Bay)  in  northern  Quebec  are  de- 
scribed for  February  1984  when  the  runoff  levels 
were  six  times  the  natural  rate  as  a  result  of  hydro- 
electric development.  The  results  show  the  differ- 
ent effects  of  landfast  and  dynamic  ice  on  upper- 
layer  mixing  and  offshore  plume  expansion.  The 
areal  extent  of  the  river  was  more  than  three  times 
larger  than  for  natural  runoff  levels.  Reduced  tur- 
bulence under  the  continuous  landfast  ice  zones 
allows  for  plume  dilution  of  the  James  Bay  surface 
waters  over  100  km  north  of  the  river  at  February 
1984  discharge  levels.  Offshore  of  the  20-25  km 
wide  landfast  ice  zone,  the  upper  water  column  is 
generally  well  mixed.  This  occurs  because  of  wind- 
generated  turbulence  and  salt  rejection  during  ice 
formation  on  the  open  land  areas  formed  intermit- 
tently by  the  offshore  transport  of  ice  floes.  Fur- 
ther increases  in  the  midwinter  discharge  will  lead 
to  dilution  of  the  near-shore  surface  waters  in 
southeast  Hudson  Bay.  Comparison  of  the  1984 
data  set  with  those  obtained  for  lower  discharges 
in  previous  years  enabled  the  extrapolation  of  the 
plume  extent  for  the  higher  runoffs  planned  for  the 
future.  (Miller-PTT) 
W88-10776 


SURFACE  AND  SUBSURFACE  WATER  CON- 
TRIBUTIONS DURING  SNOWMELT  IN  A 
SMALL  PRECAMBRIAN  SHIELD  WATER- 
SHED, MUSKOKA,  ONTARIO, 

Trent  Univ.,   Peterborough  (Ontario).  Watershed 

Ecosystems  Program. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10777 
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OIL  SPILL  BEHAVIOR  MODEL  OF  THE  CA- 
NADIAN ATMOSPHERIC  ENVIRONMENT 
SERVICE:  PART  I.  THEORY  AND  MODEL 
EVALUATION, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

S.  Venkatesh. 

Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  1,  p 

93-108,  March  1988.  9  fig,  21  ref. 

Descriptors:  'Path  of  pollutants,  *Model  studies, 
*Marine  environment,  "Tidal  currents,  "Paramet- 
ric hydrology,  Water  currents,  Simulation,  Water 
pollution,  Oil  pollution,  Bay  of  Fundy. 

A  model  to  simulate  the  behavior  of  oil  spills  in 
marine  environments  includes  parametrizations  of 
various  physical  processes  representing  the  move- 
ment and  weathering  of  an  oil  slick.  The  move- 
ment of  the  slick  is  affected  by  wind-driven,  tidal 
and  residual  water  currents.  Turbulent  dispersion  is 
an  important  mechanism  influencing  the  horizontal 
spreading  for  time  periods  greater  than  about  a 
day.  The  model  was  used  to  simulate  successfully 
the  movement  of  spill-following  buoys  deployed  in 
the  Bay  of  Fundy,  where  some  of  the  strongest 
tidal  currents  in  the  world  occur.  The  ability  of  the 
model  to  simulate  the  horizontal  spreading  of  an 
oil  slick  was  evaluated  with  observed  data  from 
the  Argo  Merchant  oil  spill  for  a  10-day  period.  It 
was  found  that  the  observed  shape  and  extent  of 
the  spill  could  be  fairly  well  described  by  the 
parametrization  of  the  turbulent  dispersion  effects. 
(See  also  W88- 10780)  (Author's  abstract) 
W88-10779 


OIL  SPILL  BEHAVIOR  MODEL  OF  THE  CA- 
NADIAN ATMOSPHERIC  ENVIRONMENT 
SERVICE:  PART  II.  EVALUATION  OF  MODEL 
GUIDANCE  FOR  EMERGENCY  RESPONSE, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

S.  Venkatesh,  V.  R.  Neralla,  W.  Hume,  N.  Parker, 

and  B.  Thomson. 

Atmosphere-Ocean  ATOCDA,  Vol.  26,  No.  1,  p 

109-117,  March  1988.  7  fig,  7  ref. 

Descriptors:  "Canada,  "Path  of  pollutants,  "Model 
studies,  "Oil  spills,  "Oil  slicks,  "Marine  environ- 
ment, Simulation,  Water  pollution,  Oil  pollution, 
Diesel  oil. 

The  use  of  the  Canadian  Atmospheric  Environ- 
ment Service  oil  spill  behavior  model  to  provide 
guidance  in  support  of  the  emergency  created  by 
an  oil  spill  in  the  Canadian  Beaufort  Sea  is  dis- 
cussed. The  spill  of  about  2440  barrels  of  diesel  oil 
occurred  in  September  1985  as  a  result  of  storm 
damage  to  an  artificial  island  used  for  hydrocarbon 
exploration.  Model  simulations  were  carried  out 
for  two  time  periods  while  the  spill  was  being 
tracked.  These  simulations  identified  the  marked 
shifts  in  the  direction  of  the  movement  of  the  spill. 
While  the  predictive  skills  for  the  two  periods 
varied,  the  final  observed  slick  location  was  pre- 
dicted to  within  2  km  with  re-initialization.  This 
model  prediction  was  used  by  the  regulatory  au- 
thorities as  guidance  information  in  locating  the 
slick  when  it  could  not  be  easily  spotted  from  the 
air.  The  prediction  of  the  size  of  the  slick  27  hours 
after  initial  time  was  in  very  good  agreement  with 
observations.  A  qualitative  evaluation  of  the 
model-simulated  weathering  of  the  oil  was  also 
carried  out.  Movement  of  the  slick  was  a  function 
of  wind-driven  and  residual  water  currents;  the 
main  processes  involved  in  the  weathering  of  the 
slick  were  emulsification  and  evaporation.  The 
model  studies  showed  that  the  slick  size  or  extent  is 
a  function  of  the  duration  over  which  the  oil  is 
released.  (See  also  W88-10779)  (Miller-PTT) 
W88-10780 


HYDROGEOLOGICAL  STUDY  IN  THE  BASIN 
OF  GULP  CREEK,  A  RECONNAISSANCE  IN  A 
SMALL  CATCHMENT  AREA:  PART  3.  CHEM- 
ISTRY OF  SURFACE  AND  GROUND  WATER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10786 


RECOMMENDATIONS  FOR  WATER  QUAL- 
ITY INVESTIGATION  OF  DRINKING  WATER 
SUPPLY  RESERVOIRS  IN  CZECHOSLOVA- 
KIA, 

Ceskoslovenska  Akademie  Ved,   Prague.   Hydro- 

biologicka  Lab. 

M.  Straskraba,  I.  Nesmerak,  N.  Stybnarova,  P. 

Blazka,  and  Z.  Brandl. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  201-212, 

October  1986.  3  fig,  1  tab,  23  ref. 

Descriptors:  "Sampling,  "Water  quality  control, 
"Reservoirs,  "Water  quality  management,  Eu- 
trophication,  Long-term  planning,  Data  storage 
and  retrieval,  Drinking  water,  Czechoslovakia. 

Methods  are  recommended  for  the  routine  investi- 
gation of  reservoir  water  quality  in  Czechoslovakia 
by  control  agencies.  The  reservoir  water  quality 
control  system  suggested  is  based  on  the  ideas  of 
data  used  for  direct  comparison  with  normatives, 
for  estimating  eutrophication  and  suggesting  man- 
agement options,  for  water  quality  simulations  and 
prognoses.  Reservoirs  are  classified  basically  as 
small  (V  <  or  =  1.0  times  10  to  the  6th  power  sq 
m  or  water  supply  <  or  =  501/s)  and  large  as  well 
as  stratified  vs.  non-stratified.  Two  basic  plans  of 
investigation  are  distinguished:  (a)  orientation  in- 
vestigation for  small  reservoirs,  sampling  twice  a 
year  in  the  periods  of  full  stratification  and  autum- 
nal isothermy.  Samples  are  taken  in  the  reservoir 
and  in  the  inflow,  only  total  phosphorus  is  meas- 
ured; (b)  systematic  investigation,  once  a  month  in 
the  inflow,  reservoir  and  outflow.  The  parameters 
to  be  measured  include  temperature,  dissolved 
oxygen,  pH,  sulfide,  transparency,  chlorophyll-a, 
nitrates,  nitrites,  ammonia,  total  phosphorus,  and 
COD  anbd  BOD;  methods  to  be  used  are  outlined. 
Methods  of  computer  data  retrieval  and  elabora- 
tion are  given.  (Friedmann-PTT) 
W88-10805 


LONG-TERM  TRENDS  IN  WATER  CHEMIS- 
TRY OF  THE  VLTAVA  RIVER  (CZECHOSLO- 
VAKIA), 

Ceskoslovenska  Akademie  Ved,   Prague.   Hydro- 

biologicka  Lab. 

L.  Prochazkova,  and  P.  Blazka. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  263-271, 

October  1986.  1  fig,  7  tab,  20  ref. 

Descriptors:  "Rivers,  "Reservoirs,  "Chemical 
properties,  "Water  column,  "Vltara  River,  "Water 
pollution  sources,  "Agricultural  watersheds. 
Chemical  analysis,  Water  analysis,  Phosphorus, 
Sodium,  Potassium,  Magnesium,  Trace  elements, 
Organic  compounds,  Nitrogen,  Surface  waters, 
Fertilizers,  Agricultural  runoff,  Seasonal  variation, 
Czechoslovakia,  Data  collection. 

The  long-term  trends  in  chemical  characteristics  of 
the  Vltava  River  at  Slapy  Reservoir  were  evaluat- 
ed for  the  period  1959-1980.  The  analysis  was 
based  on  the  surface  values  that  may  be  considered 
representative  for  the  trends  in  the  whole  water 
column  in  all  parameters  studied  except  total  and 
reactive  phosphorus.  A  small,  but  systematic  in- 
crease in  concentration  at  the  surface  during  the 
summer  is  probably  caused  by  evaporation.  Three 
groups  of  the  time  relationship  were  found:  (1)  A 
group  with  a  positive  exponential  relationship  both 
to  time  and  flow  rate  (N03(-),  S04(2-),  C1-, 
Ca(2  +  ),  and  conductivity).  Fertilization  rate  in- 
creases linearly  with  time  (r  =  0.993);  (2)  A  group 
comprising  parameters  increasing  linearly  with 
time  (Na  +  ,  K  +  ,  Mg(2  +  ),  reactive  P,  N02(-),  and 
organic  N);  (3)  In  the  group  consisting  of  total  P, 
ammonia  and  alkalinity,  all  without  any  significant 
relation  to  time  and  COD  which  decreased  in  the 
period  studied.  These  trends  are  reflected  in  the 
changing  ratios  of  major  constituents  particularly 
anions.  Nitrate  became  one  of  the  major  anions, 
bicarbonate  was  overbalanced  by  sulfate  and  par- 
tially chloride.  Waters  coming  from  intensively 
fertilized  watersheds,  originally  bicarbonate,  are 
changing  into  sulfatochloride  waters  with  a  sub- 
stantial share  of  nitrate.  (Author's  abstract) 
W88-10813 


NITRATES  AND  MINERAL  NITROGEN  FER- 
TILIZATION, 


Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

I.  Nesmerak. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  273-281, 

October  1986.  6  fig,  5  tab,  9  ref. 

Descriptors:  "Nitrates,  "Water  pollution  sources, 
"Agricultural  watersheds,  "Fertilizers,  "Quantita- 
tive analysis,  "Statistical  analyis,  Nitrogen,  Mineral 
wWater  analysis,  Chemical  analysis,  Runoff, 
Catchments,  Regression  analysis,  Agricultural 
chemicals,  Leakage. 

The  relationship  of  concentration  (y),  and  load  (L) 
and  percentage  leakage  of  nitrate  nitrogen  in  a 
watershed  (profile)  to  the  specific  doses  of  mineral 
nitrogen  fertilizers  (d),  specific  runoff  (q  sub  t),  and 
percentage  drainage  area  (op)  were  analyzed. 
These  relationships  were  evaluated  by  analyzing 
time  sequences  of  annual  data  for  12  watersheds 
(time  profile)  as  well  as  by  analyzing  situations  in 
56  watersheds  for  selected  years  1970  and  1980 
(space  profile).  The  basic  nitrate  nitrogen  concen- 
tration (y  sub  0)  was  introduced,  corresponding  to 
zero  fertilization  (d)  and  zero  drainage  (op).  Multi- 
ple power  type  regressions  were  calculated.  Time 
profile  evaluation  showed  that  percentage  leakage 
is  directly  proportional  to  specific  runoff  (q  sub  t) 
and  dose  (d),  the  dependence  for  q  sub  t  being 
statistically  significant,  but  for  d,  usually  not.  Simi- 
lar evaluations  of  the  space  profile  for  56  water- 
sheds was  not  as  evident,  because  it  was  not  possi- 
ble to  estimate  y  sub  0  due  to  inadequate  data. 
(Author's  abstract) 
W88-10814 


POSSIBILITY  OF  ASSESSING  THE  TROPHIC 
POTENTIAL  IN  ORGANICALLY  POLLUTED 
WATERS, 

Ceskoslovenska  Akademie  Ved,  Prague. 

For   primary   bibliographic   entry   see   Field   5D. 

W88-10815 


INPUT  OF  DECOMPOSABLE  ORGANIC 
MATTER  AND  BIOMASS  CONCENTRATION 
IN  THE  PLANKTON  OF  RESERVOIRS, 

Ceskoslovenska  Akademie   Ved,   Prague.   Hydro- 

biologicka  Lab. 

V.  Straskrabova. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  283-290, 

October  1986.  2  fig,  6  tab,  23  ref. 

Descriptors:  "Decomposing  organic  matter,  "Bio- 
mass,  "Phytoplankton,  "Zooplankton,  "Reservoirs, 
"Cycling  nutrients,  Seasonal  variations,  Flushing, 
Organic  compounds,  Sampling. 

The  concentration  of  biomass  in  the  plankton  of 
three  reservoirs  was  evaluated.  The  reservoirs  dif- 
fered substantially  in  size,  mean  depth  and  theoreti- 
cal flushing  rate.  Two  reservoirs  were  regularly 
sampled  for  a  10-year  period,  which  included  the 
years  with  an  extreme  hydrological  regime.  The 
average  concentrations  of  bacteria,  phytoplankton 
and  zooplankton  during  the  cold  and  warm  half- 
year  periods  were  transformed  into  energetic  units. 
The  inputs  of  decomposable  organic  substances 
both  from  inflow  and  primary  production  were 
expressed  in  comparable  units  for  the  respective 
periods.  Total  biomasses  were  directly  correlated 
to  total  inputs  for  both  cold  and  warm  seasons,  but 
indirectly  correlated  to  flushing  rates.  Under  the 
same  flushing  rate  and  input,  the  biomasses  in 
warm  seasons  were  higher  than  those  in  the  cold 
seasons.  The  product  of  flushing  rate  and  biomass 
concentration  (biomass  output)  was  significantly 
correlated  to  the  inflow  inputs  during  warm  sea- 
sons. During  cold  seasons,  the  correlation  was 
significant  only  for  the  heterotrophic  component. 
Equations  were  derived,  which  could  be  used  for 
predicting  the  average  autotrophic  and  heterotro- 
phic biomass  concentration  from  the  flushing  rate 
and  BOD  in  the  inflow.  (Author's  abstract) 
W88-10816 


DEVELOPMENT    OF    WATER    QUALITY    IN 
THE  HUSINEC  RESERVOIR, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 
Krajinne  Ekologie. 
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P.  Porcalova. 

Limnologica  LMNOA8.  Vol.  17,  No.  2,  p  325-333, 

October  1986.  8  fig,  4  tab,  18  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  *Agricultural  runoff,  *Nitrates,  *Water 
analysis,  *Trophic  levels,  'Reservoirs.  Drinking 
water,  Phytoplankton,  Biomass,  Chlorophyll, 
Chemical  analysis,  Cycling  nutrients,  Czechoslova- 
kia, Phosphorus,  Husinec  Reservoir. 

Results  of  three  years  of  observations  of  water 
quality  in  the  Husinec  Reservoir  are  presented 
with  special  reference  to  phytoplankton  biomass, 
the  chlorophyll-phosphorus  relation,  and  the  load 
budge  of  nutrients  in  the  reservoir.  The  phospho- 
rus-chlorophyll relationship  was  used  to  determine 
the  trophic  level  and  to  evaluate  the  possibilities  of 
drinking  water  supply.  The  negative  effect  of  agri- 
cultural pollution  upon  water  quality  was  demon- 
strated by  the  high  values  of  nitrates  in  the  reser- 
voir. The  increase  was  more  than  two-fold  over 
the  period  1970-1980.  The  effect  of  flow  rate  on 
N03(-)-N  load  was  shown,  as  was  a  strongly  non- 
linear negative  dependence  of  concentrations  on 
flow  rates  exists.  No  accumulation  of  nitrates  in  the 
reservoir  was  observed;  on  the  contrary,  the  out- 
flow concentration  exceeded  that  at  the  inflow. 
Phytoplankton  was  quantitatively  evaluated  using 
the  values  for  chlorophyll,  species  abundance  and 
calculated  biomass.  Chlorophyll  and  phytoplank- 
ton abundance  correlated  well.  (Author's  abstract) 
W88-10820 


INFLUENCE  OF  THE  WATERSHED  AND 
FISHSTOCK  UPON  THE  FISH  POND  BIO- 
CENOSES, 

Ceskoslovenska  Akademie  Ved,  Prague.  Ustav 
Krajinne  Ekologie. 

J.  Komarkova,  R.  Faina,  and  J.  Parizek. 
Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  335-354, 
October  1986.  10  fig,  10  tab,  41  ref. 

Descriptors.  'Agricultural  runoff,  'Phytoplankton, 
•Water  pollution  sources,  *Fish  ponds,  Aquatic 
populations,  Chemical  analysis,  Water  analysis, 
Zooplankton,  Microbiology,  Ponds,  Algae,  Cy- 
cling nutrients,  Biomass. 

The  chemistry,  microbiology,  phytoplankton  qual- 
ity and  quantity,  zooplankton  and  zoobenthos  were 
observed  for  three  years  in  two  ponds  with  differ- 
ent watersheds.  The  load  from  agricultural  land 
resulted  in  increased  concentrations  of  N-forms 
(except  NH4(  +  )-N)  and  in  an  increase  of  bacterial 
numbers,  but  in  no  case  did  the  phytoplankton 
production  rise.  Nutrients  were  raised  to  concen- 
trations superfluous  for  algae.  Biological  and 
chemical  conditions  of  the  ponds  were  governed 
by  biomass  of  fishstock  to  such  a  degree,  that 
inflow  quality  differences  were  not  detectable. 
Interactions  between  fishstock,  zooplankton  and 
phytoplankton  indicate  that  the  fishstock  regulates 
the  composition  and  abundance  of  zooplankton  by 
predation  and  the  same  mechanism  regulates  the 
zooplankton-phytoplankton  relationship.  A  high 
fishstock  was  followed  by  increases  in  total  phos- 
phorus, phosphate,  ammonium,  and  COD.  (Fried- 
mann-PTT) 
W88-10821 


MERCURY  PROBLEM  IN  RECENTLY 
FORMED  RESERVOIRS  OF  NORTHERN 
MANITOBA  (CANADA):  EFFECTS  OF  IM- 
POUNDMENT AND  OTHER  FACTORS  ON 
THE  PRODUCTION  OF  METHYL  MERCURY 
BY  MICROORGANISMS  IN  SEDIMENT, 
National  Hydrology  Research  Inst.,  Saskatoon 
(Saskatchewan). 

For   primary   bibliographic   entry   see   Field   6G. 
W88-10823 


INFLUENCE  OF  MOLECULAR  WEIGHT  AND 
MOLECULAR  VOLUME  ON  DIETARY  AB- 
SORPTION EFFICIENCY  OF  CHEMICALS  BY 
FISHES, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

A.  J.  Niimi,  and  B.  G.  Oliver. 
Canadian  Journal   of  Fisheries  and   Aquatic   Sci- 


ences CJFSDX,  Vol.  45,  No.  2,  p  222-227,  Febru- 
ary 1988.  1  fig,  2  tab,  55  ref. 

Descriptors:  'Organic  compounds,  'Path  of  pollut- 
ants, 'Fish  diets,  'Rainbow  trout,  'Metabolism, 
Chemical  properties,  Fish  physiology,  Molecular 
structure,  Absorption,  Water  pollution  effects,  Fish 
populations,  Population  exposure. 

Rainbow  trout  (Salmo  gairdneri)  were  exposed  to 
17  halogenated  organic  chemicals  to  examine  the 
influence  of  molecular  weight  (MW)  and  molecu- 
lar volume  (MV)  on  dietary  absorption  efficiency. 
The  results  of  this  and  other  studies  indicated  that 
organic  chemicals  with  MWs  greater  than  600 
were  poorly  absorbed  although  some  chemicals 
with  lower  MWs  were  also  poorly  absorbed.  A 
better  trend  was  suggested  when  efficiencies  were 
examined  in  relation  to  MV  where  chemicals  with 
MVs  over  0.3  cu  nm  were  poorly  absorbed.  Nei- 
ther index  provided  a  relationship  that  would  con- 
sistently estimate  the  absorption  efficiency  of 
chemicals  that  were  moderately  to  well-absorbed 
by  salmonids.  (Author's  abstract) 
W88-10828 


CHEMICAL  FRACTIONATION  AND  BIOA- 
VAILABILITY OF  COBALT-60  TO  BENTHIC 
DEPOSIT-FEEDERS, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 
Aquatic  Research  Centre. 
R.  D.  Evans,  D.  Andrews,  and  R.  J.  Cornett. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  228-236,  Febru- 
ary 1988.  7  fig,  1  tab,  23  ref. 

Descriptors:  'Cobalt,  'Food  habits,  'Path  of  pol- 
lutants, 'Chemcial  speciation,  'Bioavailability, 
'Cobalt  radioisotopes,  'Benthic  fauna,  Chemical 
properties,  Aquatic  animals,  Bottom  sediments, 
Heavy  metals,  Cores,  Chemical  reactions,  Organic 
compounds. 

Concentrations  of  radiocobalt  (60Co)  and  stable 
Co  were  measured  in  a  series  of  sequential  chemi- 
cal extractions  of  freshwater  sediment  cores  and  in 
benthic  deposit-feeding  organisms.  In  all  sediment 
samples,  a  large  fraction  of  the  stable  Co  was 
measured  in  the  strong-acid  (residual)  extract.  Co 
concentrations  in  the  exchangeable  and  carbonate- 
bound  fractions  decreased  with  depth  in  the  core, 
while  Co  concentrations  in  the  oxide-  and  organic- 
bound  or  sulfide-bound  fractions  increased.  We 
hypothesize  that  the  changes  in  Co  partitioning 
result  from  the  decrease  in  E  sub  h  with  depth  as 
FeC03  dissolves  and  FeS2  forms.  60Co  added  to 
sediments  was  incorporated  quickly  by  the  ex- 
changeable, carbonate-bound,  and  oxide-bound 
fractions.  Very  little  60Co  was  measured  in  the 
organic  and  residual  fractions  although  these  frac- 
tions contained  more  than  50%  of  the  total  stable 
Co.  The  specific  activity  of  60Co  in  organisms 
(Becquerels  60Co  per  microgram  total  Co)  that 
were  incubated  in  sediments  spiked  with  radioco- 
balt was  similar  to  the  specific  activity  of  the 
exchangeable,  carbonate,  and  oxide  fractions.  The 
large  percentage  of  Co  in  the  organic  concentra- 
tion to  sediment  concentration)  for  radioactive  Co 
was  the  same  as  that  of  stable  Co  from  the  first 
three  fractions  only,  which  suggest  that  there  may 
be  a  relationship  between  concentration  factors 
and  the  bioavailable  fraction  of  a  contaminant. 
Specific  activity  may  provide  a  simple  measure  of 
the  bioavailable  fraction  of  substances.  (Author's 
abstract) 
W88-10829 


EFFECTS  OF  CADMIUM,  COPPER,  AND  LOW 
PH  ON  ION  FLUXES  IN  THE  RAINBOW 
TROUT,  SALMO  GAIRDNERI, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

S.  D.  Reid,  and  D.  G.  McDonald. 
Canadian  Journal   of  Fisheries  and   Aquatic   Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  244-253,  Febru- 
ary 1988.  9  fig,  3  tab,  55  ref. 

Descriptors:  'Cadmium,  'Copper,  'Acidic  water, 
'Ion  transport,  'Acid  rain  effects,  'Rainbow  trout, 
•Water  pollution  effects,  Population  exposure, 
Fish  populations,  Biochemistry,  Toxicity,  Heavy 
metals,  Metabolism. 


Adult  and  juvenile  rainbow  trout,  Salmo  gairdneri, 
acclimated  to  high  and  low  water  Ca  levels,  were 
statically  exposed  to  equimolar  concentrations 
(approx.  6.5  micromol/L)  of  Cd  or  Cu  at  circum- 
neutral  pH  or  pH  4.8  either  alone  or  in  metal/H  + 
combinations  for  24  h.  Unidirectional  fluxes  of 
Ca2+  and  Na+  were  measured  by  means  of  radio- 
tracers and  terminal  blood  samples  were  drawn  for 
analysis  of  Ca2  +  fluxes.  Cadmium  specifically  in- 
hibited Ca2+  influx,  while  having  no  effect  on 
Ca2+  efflux  and  only  minor  effects  on  Na-f- 
fluxes.  The  inhibition  of  Ca2+  influx  by  Cd  was 
modulated  by  water  Ca2+  content.  Copper  al- 
tered net  Na+  flux  and  plasma  Na  +  in  trout, 
while  having  only  a  transient  effect  on  Ca2  + 
homeostasis.  The  effects  of  Cu  on  the  net  Na  + 
fluxes  of  trout  were  not  modulated  by  either  water 
Ca2+  or  pH.  Hydrogen  ion  perturbed  Ca2  +  dy- 
namics predominantly  by  stimulating  Ca2  +  efflux, 
while  reducing  influx  only  slightly.  Exposure  to 
elevated  H+  (pH  4.8)  had  no  significant  effect  on 
net  Na+  balance  over  the  24-h  period.  These  data 
indicate  significant  differences  in  the  toxic  mecha- 
nisms of  three  metals  with  similar  ligand  binding 
chemistry.  (Author's  abstract) 
W88-10830 


EFFECT  OF  MASS  CHEMOTHERAPY  AND 
PIPED  WATER  ON  NUMBERS  OF  SCHISTO- 
SOMA HAEMATOBIUM  AND  PREVALENCE 
IN  BULINUS  GLOBOSUS  IN  KWALE,  KENYA, 

Kagoshima  Univ.  (Japan).  Dept.  of  Medical  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  6B. 
W88- 10840 


SHIGELLOSIS  ASSOCIATED  WITH  RECRE- 
ATIONAL WATER  CONTACT  IN  LOS  ANGE- 
LES COUNTY, 

Los  Angeles  County  Dept.  of  Health  Services, 
CA. 

F.  J.  Sorvillo,  S.  H.  Waterman,  J.  K.  Vogt,  and  B. 
England. 

American  Journal  of  Tropical  Medicine  and  Hy- 
giene AJTHAB,  Vol.  38,  No.  3,  p  613-617,  May 
1988.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Public 
health,  *Swimming,  *Shigellosis,  'Human  diseases, 
•Pathogens,  Human  pathology,  Population  expo- 
sure, Sewage,  Public  water,  Recreation,  Shigella, 
California. 

An  outbreak  of  shigellosis  associated  with  swim- 
ming at  a  human-made  lake  during  the  Labor  Day 
weekend  occurred  in  Los  Angeles  County  in  1985. 
Sixty-eight  persons  had  onset  of  diarrheal  illness 
within  1  week  following  exposure  at  the  recre- 
ational site.  Thirty-three  of  these  cases  were  cul- 
ture-confirmed as  shigellosis  (29  Shigella  sonnei,  4 
Shigella  boydii).  Fifteen  persons  were  hospitalized. 
Illness  was  highly  associated  with  water  contact, 
specifically  swallowing  water  while  swimming  (P 
<  0.001)  and  age  <  15  years  (P  <  0.001).  Water 
samples  from  the  swimming  area  had  high  fecal 
conform  counts;  however,  dye  testing  showed  no 
evidence  of  sewage  contamination.  Direct  bather 
contamination  of  the  swimming  areas  may  have 
occurred  in  the  context  of  large  crowds,  inad- 
equate restroom  facilities,  poor  water  exchange, 
and  the  absence  of  a  mechanism  of  disinfection. 
(Author's  abstract) 
W88-10841 


SCHISTOSOMIASIS  IN  SAUDI  ARABIA, 

King  Faisal  Univ.,  Damman  (Saudi  Arabia).  Dept. 

of  Family  Health  and  Community  Medicine. 

Z.  A.  Sebai. 

Annals  of  Saudi  Medicine,  Vol.  8,  No.  3,  p  169- 

174,  May  1988.  1  fig,  2  tab,  21  ref. 

Descriptors:  'Parasites,  'Schistosomiasis,  'Public 
health,  'Saudi  Arabia,  'Human  diseases,  Human 
pathology,  Population  exposure,  Snails,  Infection. 

This  article  discusses  the  prevalence  of  schistoso- 
miasis in  Saudi  Arabia  and  the  problems  facing  its 
control.  Saudi  Arabia  is  located  between  two  of 
the   major  endemic   schistosomiasis  areas  in   the 
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world,  the  Nile  River  and  the  Tigris  and  Euphrates 
valley.  Four  species  of  snail  vectors  exist  in  the 
country.  The  main  natural  habitat  of  the  vector 
snails  appears  to  be  in  the  Sarawat  mountains 
where  there  are  various  natural  water  sources. 
About  6.5%  of  the  population  suffers  from  schisto- 
somiasis. The  disease  in  general  is  predominant 
among  the  lower  age  group  and  affects  males  more 
than  females.  The  infection  rate  is  heavy  along  the 
permanent  and  main  streams  and  moderate  to  low 
in  remote  areas.  If  control  measures  are  carried  out 
appropriately,  schistosomiasis  need  not  be  a  prob- 
lem in  Saudi  Arabia  by  the  year  2000.  (Author's 
abstract) 
W88- 10843 


BEHAVIOURAL  EFFECTS  OF  CHEMICALLY 
DISPERSED  OIL  AND  SUBSEQUENT  RECOV- 
ERY IN  DIPLORIA  STRIGOSA  (DANA), 

Bermuda  Biological  Station  for  Research,  Ferry 

Reach. 

S.  C.  Wyers,  H.  R.  Frith,  R.  E.  Dodge,  S.  R. 

Smith,  and  A.  H.  Knap. 

PSZNI:  Marine  Ecology,  Vol.  7,  No.  1,  p  23-42, 

1986.  6  fig,  5  tab,  51  ref. 

Descriptors:  "Oil  spills,  'Dispersants,  "Corals, 
'Animal  behavior,  *Water  pollution  effects,  Lab- 
oratories, Population  exposure,  Chemical  proper- 
ties, Dose-response  relationships,  Animal  physiolo- 
gy, Sublethal  effects,  Crude  oil. 

Survival  and  behavior  of  the  hermatypic  coral 
Diploria  strigosa  was  studied  during  6-24  h  doses 
with  water-accommodated  fractions  of  chemically 
dispersed  crude  oil,  and  for  a  subsequent  recovery 
period  of  1  month.  Experiments  utilized  a  flow- 
through  laboratory  dosing  procedure  and  incorpo- 
rated petroleum  hydrocarbon  measurements  in 
order  to  simulate  a  major  but  short-term  oil  spill  in 
shallow  subtidal  benthic  reef  environments. 
Chemically  dispersed  oil  treatments  consisted  of 
Arabian  Light  Crude  oil  with  Corexit  9527  or 
BP1100  WD  at  1-20  ppm  concentrations  of  oil.  In 
general,  effects  observed  were  sub-lethal,  tempo- 
rary, and  associated  with  the  highest  concentra- 
tions tested.  Responses  to  the  presence  of  dispersed 
oil  at  20  ppm  for  24  h  included  mesenterial  fila- 
ment extrusion,  extreme  tissue  contraction,  tentacle 
retraction  and  localized  tissue  rupture.  The  nature 
and  severity  of  reactions  during  the  dosing  phase 
varied  between  colonies  and  treatments,  but  colo- 
nies typically  resumed  normal  behavior  within  2  h 
to  4  d  of  the  recovery  period.  It  therefore  seems 
unlikely  that  observed  biological  effects  would 
impair  long-term  viability.  (Author's  abstract) 
W88-10854 


POLLUTION  OF  THE  SEAS  AROUND  INDIA, 

Department  of  Ocean  Development,  New  Delhi 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10860 


RELATION  OF  LONG-  AND  SHORT-TERM 
ATMOSPHERIC  SULFUR  CONCENTRATIONS 
TO  SULFATE  DEPOSITION  IN  NEW  YORK 
STATE, 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

C.  R.  Barnes. 

Northeastern    Environmental    Science   NOESDE, 

Vol.  6,  No.  2,  p  89-96,  1987.  3  fig,  4  tab,  34  ref. 

Descriptors:  *Acid  rain,  'Particulate  matter,  *Path 
of  pollutants,  'Sulfates,  *New  York,  Deposition, 
On-site  data  collections,  Chemistry  of  precipita- 
tion, Air  pollution.  Rain  gages,  Time  series  analy- 
sis. 

Air-  and  precipitation  quality  records  from  1965-80 
indicate  and  annual  decrease  of  1.9  percent  in 
sulfur  dioxide  emissions  upwind  of  New  York,  an 
annual  decrease  of  1.5  percent  in  atmospheric  par- 
ticulate sulfate  concentration  in  New  York,  and  an 
annual  decrease  of  2.0  percent  in  sulfate-deposition 
rate  in  New  York.  Sulfate-deposition  rates  in  bulk 
sampling  in  New  York  during  1965-80  were  ap- 
proximately 40  percent  of  the  average  sulfur-emis- 
sion rate  for  the  Northeast,  Atmospheric  particu- 


late sulfate  and  sulfur  dioxide  concentrations,  and 
sulfate  concentrations  in  bulk,  wet,  and  dry  deposi- 
tion, were  measured  in  the  summer  of  1984  just 
outside  Albany,  NY.  Sulfate-deposition  rates  in 
bulk  an  wetfall  collectors  were  nearly  equal  and 
were  five  times  greater  than  in  the  dryfall  collec- 
tor. Scavenging  ratios  for  sulfate  averaged  8.9 
times  10  to  the  fifth  power;  those  for  sulfate  plus 
sulfur  dioxide  average  4.6  times  10  to  the  fifth 
power.  Sulfate  concentrations  in  wet  deposition 
averaged  more  than  twice  those  estimated  from 
published  regional-scale  washout  equations,  where- 
as those  in  dry  deposition  averaged  only  22  per- 
cent of  those  computed  from  deposition  velocities 
of  0.1  cm/s  for  sulfate  and  1.0  cm/s  for  sulfur 
dioxide.  Discrepancies  in  the  dryfall  results  are 
attributed  to  inefficiency  of  dryfall-collection 
equipment.  (Author's  abstract) 
W88-10871 


STUDY  ON  WATER  QUALITY  CHARACTER- 
ISTICS AND  LONGITUDINAL  DISPERSION 
COEFFICIENT  OF  SUYEONG  ESTUARY,  (IN 
JAPANESE), 

Dong-A  Univ.,  Pusan  (Korea).  Dept.  of  Environ- 
mental Engineering. 
B.  H.  Lee,  and  J.-M.  Lim. 

Bulletin  of  the  National  Fisheries  University, 
Pusan,  Vol.  27,  No.  2,  p  45-51,  1987.  5  fig,  9  tab,  11 
ref.  English  summary. 

Descriptors:  *Path  of  pollutants,  *Estuaries, 
•Water  pollution,  *Water  quality,  Suyeong  Estu- 
ary, Korea,  Biological  oxygen  demand,  Phos- 
phates, Suspended  solids. 

The  development  of  estuarine  water  quality  model- 
ing requires  water  quality  characteristics  and  dis- 
persion coefficients.  A  study  was  conducted  to 
provide  basic  data  for  Suyeong  Estuary  water 
quality  modeling.  The  mean  value  of  water  quality 
characteristics  were  as  follows:  BOD  32  mg/1, 
total  suspended  solids  (TSS)  24  mg/1;  total  inor- 
ganic N  18  mg/1;  phosphate-P  1  mg/1.  Pollutant 
loadings  were  BOD  66  ton/d,  TSS  46  ton/d,  re- 
spectively. The  range  and  mean  values  of  the  lon- 
gitudinal dispersion  coefficient  were  55-475  sq  m/ 
sec  and  180  sq  m/sec.  (Author's  abstract) 
W88-10897 


URBAN    STORMWATER    FLOW    RATE    AND 

QUALITY      PREDICTION:      THE      FLUPOL 

MODEL  (PREVISION   DES   DEBITS  ET  DES 

FLUX   POLLUTANTS   TRANSITES   PAR   LES 

RESEAUX  D'EGOUTS  PAR  TEMPS  DE  PLUIE: 

LE  MODELE  FLUPOL), 

Compagnie      Generale      d'Automatisme,      Paris 

(France). 

For  primary  bibliographic  entry  see  Field  4C. 
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PROCEEDINGS  OF  THE  NWWA  CONFER- 
ENCE ON  SOLVING  GROUND  WATER  PROB- 
LEMS WITH  MODELS. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10912 


MODELING  MASS  TRANSPORT  WITH  COM- 
PETITIVE ION  EXCHANGE, 

Alberta  Univ.,  Edmonton.  Dept.  of  Geology. 
F.  W.  Schwartz,  and  W.  A.  Milne-Home. 
IN:   Proceedings  of  the  NWWA  Conference  on 
Solving   Ground   Water   Problems   with   Models. 
National   Water   Well    Association,   Dublin,   OH. 
1987.  p  1 1-27,  7  fig,  1  tab,  28  ref. 

Descriptors:  *Solute  transport,  *Path  of  pollutants, 
'Groundwater  pollution,  'Mass  transport,  'Ion  ex- 
change, Model  studies,  Clays,  Advection,  Sand- 
stone, Porous  media,  Mathematical  models. 
Aquifers,  Kaolinite,  Illite,  Montmorillonite,  Dis- 
persion. 

A  model  described  that  is  capable  of  simulating 
multi-component  transport  in  a  multi-exchanger 
system.  It  utilizes  a  two-step  procedure,  where 
concentrations  of  dissolved  constituents  are  deter- 
mined initially  as  a  solution  to  the  advection-dis- 
persion   equation   and   subsequently   corrected   to 


account  for  the  partitioning  of  mass  due  to  equilib- 
rium ion  exchange.  The  transport  problem  is 
solved  using  the  method  of  characteristics,  and  the 
system  of  equations  describing  the  exchange  reac- 
tions uses  an  iterative,  interval  halving  procedure. 
The  model  has  been  verified  by  comparison  to 
well-known  analytical  solutions.  Its  accuracy  de- 
pends upon  the  design  of  the  grid  in  relation  to  the 
size  of  the  time  step  because  adding  cation  ex- 
change reactions  can  generate  considerable  numer- 
ical dispersion.  The  model  is  applied  to  hypotheti- 
cal media  containing  various  clay  minerals.  Trans- 
port parameters  for  these  media  are  generated 
using  a  series  of  empirical  approaches  based  on 
grain  size.  In  general,  the  results  show  the  relative 
sensitivity  of  transport  to  the  distribution  of  auto- 
genic clay  minerals.  As  expected,  the  greatest  ef- 
fects relate  to  differences  in  the  cation  exchange 
capacities  of  the  exchange  sites.  There  are,  in  addi- 
tion, noticeable  differences  in  the  pattern  of  trans- 
port than  can  be  related  to  changes  in  the  advec- 
tive  velocity  as  a  function  of  the  clay  mineralogy. 
(See  also  W88-10912)  (Author's  abstract) 
W88-10914 


DEVELOPMENT  AND  APPLICATION  OF  A 
MODEL  FOR  SIMULATING  MICROBIAL 
GROWTH  DYNAMICS  COUPLED  TO  NUTRI- 
ENT AND  OXYGEN  TRANSPORT  IN  POROUS 
MEDIA, 

Auburn  Univ.,  AL.  Dept.  of  Civil   Engineering. 
M.  A.  Widdowson,  F.  J.  Molz,  and  L.  D. 
Benefield. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  28-51,  15  fig,  2  tab,  33  ref. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Nutrients,  'Oxygen  transfer,  'Microbi- 
al degradation,  Model  studies.  Mathematical 
models,  Biodegradation,  Degradation,  Organic 
compounds.  Plumes,  Porous  media,  Aerobic  condi- 
tions, Anaerobic  conditions,  Hydrocarbons,  Land- 
fills, Solute  transport,  Microorganisms,  Heterotro- 
phic bacteria,  Biodegradation. 

A  model  capable  of  simulating  organic  contami- 
nant transport  and  biodegradation  coupled  to  elec- 
tron acceptor  transport  was  developed  and  gener- 
alized for  two-dimensional  application.  The  model 
applies  to  the  growth  and  decay  of  aerobic,  hetero- 
trophic microorganisms  whose  growth  is  limited 
by  lack  of  a  carbon  and  energy  source  (substrate), 
an  oxygen  source,  or  both  simultaneously.  Trans- 
port of  substrate  and  oxygen  in  the  porous  medium 
was  assumed  to  be  governed  by  advection-disper- 
sion  equations.  A  total  of  five  coupled  equations 
resulted.  They  describe  substrate  and  oxygen  con- 
centration in  the  microcolonies  and  colony  density. 
An  iterative  Eulerian-Lagrangian  numerical  proce- 
dure, highly  resistant  to  numerical  dispersion,  was 
used  to  solve  the  overall  model.  The  solution  of 
the  substrate  and  oxygen  transport  equations  con- 
sidering only  the  advective-dispersive  processes 
was  evaluated  and  compared  to  analytical  solutions 
in  both  one  and  two  dimensions.  Results  indicated 
that  biodegradation  would  be  expected  to  have  a 
major  effect  on  contaminant  transport  under 
proper  growth  conditions.  Simulations  of  two-di- 
mensional transport  suggested  that  under  aerobic 
conditions,  microbial  degradation  reduces  the  sub- 
strate concentration  profile  along  longitudinal  sec- 
tions of  the  plume  and  retards  the  lateral  spread  of 
the  plume.  Anaerobic  conditions  develop  in  the 
plume  center  due  to  microbial  consumption  and 
limited  oxygen  diffusion  into  the  plume  interior. 
Vertical  domain  simulations  showed  that  high  and 
low  permeability  layers  significantly  affect  biode- 
gradation. (See  also  W88-10912)  (Cassar-PTT) 
W88-10915 


DEVELOPMENT   AND   APPLICATION   OF   A 
COUPLED  GEOHYDROCHEMICAL  CODE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  J.  Hostetler,  and  R.  L.  Erikson. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  52-68,  13  fig,  2  tab,  9  ref. 
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Descriptors:  "Path  of  pollutants,  *Groundwater 
pollution,  'Geochemistry.  Model  studies.  Mathe- 
matical models.  Solute  transport,  FASTCHEM 
model.  Aquifers,  Cadmium,  Heavy  metals,  Metals, 
Adsorption,  Soil  chemistry,  EICM  code,  Comput- 
er models.  Porous  media.  Ion  exchange,  Temporal 
distribution.  Spatial  distribution. 

A  two-step  coupled  geohydrochemical  code  was 
developed  to  model  subsurface  transport  of  solutes 
through  porous  media.  The  coupled  code  (EICM), 
part  of  the  FASTCHEM  modeling  package,  was 
designed  to  calculate  the  temporal  and  spatial  dis- 
tribution of  aqueous  solutes  in  a  one-dimensional 
streamtube.  The  hydrologic  model  in  EICM  was 
based  on  the  theory  of  Markov  processes.  Advec- 
tion  and  hydrodynamic  dispersion  were  defined  by 
a  set  of  linear  operators  containing  the  probability 
density  function  for  distance  traveled  during  a 
timestep.  One  linear  operator  was  defined  for  each 
material  domain  in  the  streamtube.  Linear  opera- 
tors for  classical  advection/dispersion  as  well  as 
non-Fickian  descriptions  of  dispersion  were  incor- 
porated into  the  model.  The  Markov  description 
was  found  to  be  efficient,  stable,  and  mass  conserv- 
ing. The  geochemical  algorithm  was  designed  to 
solve  the  nonlinear  mass  balance  equations  describ- 
ing speciation,  solubility,  and  adsorption  reactions. 
Mass  balance  on  all  components,  including  water, 
was  explicitly  conserved.  Activity  corrections 
were  performed  using  the  Davies  equation.  Ad- 
sorption models  included  linear  adsorption,  ion 
exchange,  and  surface  complexation  submodels. 
The  coupled  model  was  applied  to  a  problem 
involving  the  transport  of  cadmium  through  a  shal- 
low aquifer.  The  behavior  of  adsorption-sensitive 
components  such  as  cadmium  showed  complex 
changes  as  an  acidic  influent  solution  traveled 
through  alkaline  sediments.  The  rate  at  which  the 
neutralization  front  moved  was  sensitive  to  the 
initial  masses  of  reactive  soil  constituents  and  the 
pH  of  the  influent.  For  adequate  prediction  of 
solute  migration  in  the  subsurface,  the  system  must 
be  adequately  characterized.  This  involves  factors 
such  as  soil  buffering  capacity,  amounts  of  reactive 
soil  constituents,  adsorption  behavior,  and  compo- 
sition of  influent.  (See  also  W88-10912)  (Cassar- 
PTT) 
W88-10916 


SIMULATION  WITH  A  COMPLEXATION-AD- 
SORPTION  MODEL  OF  POSSIBLE  EFFECTS 
OF  DISSOLVED  HUMIC  SUBSTANCES  ON 
SOLUTE  TRANSPORT  IN  SOILS, 

Institut    National    de    la    Recherche    Scientifique, 

Sainte-Foy  (Quebec). 

P.  LaFrance,  O.  Banton,  J. -P.  Villeneuve,  and  P. 

G.  C.  Campbell. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  69-91,  7  fig,  2  tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  'Model  studies,  'Geochemistry,  'Humic 
acids.  Solute  transport,  Adsorption,  Complexation, 
Unsaturated  zone,  Soil  chemistry,  Organic  matter, 
Pesticides,  Mathematical  equations. 

Simulations  were  made  with  a  three-site  adsorp- 
tion-desorption  model  to  determine  the  effects  of 
humic  substances  on  the  aqueous  behavior  of  or- 
ganic contaminants,  such  as  pesticides.  Two  kinetic 
rate  equations  and  an  equilibrium  Freundlich  equa- 
tion were  used  to  describe  adsorption-desorption 
of  two  species  of  the  contaminant  (free  or  bound 
with  dissolved  humic  substances)  in  a  soil-water 
System.  The  equations  governing  pollutant  adsorp- 
tion and  the  transport  equation  were  simultaneous- 
ly solved  using  an  explicit-implicit  finite  difference 
technique,  under  steady-state  water  flow  condi- 
tions. The  conceptual  model  described  the  effluent 
concentrations  of  a  contaminant  from  a  saturated 
soil  column,  assuming  possible  complexation  and 
adsorption  of  this  complex  on  the  soil  matrix.  The 
use  of  different  values  for  complexation-adsorption 
parameters  and  for  rate  constants  showed  the  rela- 
tive importance  of  these  factors,  and  the  possible 
effects  of  dissolved  organic  mater  on  the  pollutant 
movement  through  the  soil.  These  effects  were 
predicted  to  be  significant  under  some  conditions 
that  can  occur  in  a  soil-water  system.  These  factors 


include  the  origin  of  the  humic  material  and  the 
variations  with  depth  of  the  nature  and  concentra- 
tions of  dissolved  organic  carbon  in  soil  water. 
(See  also  W88-10912)  (Cassar-PTT) 
W88-10917 


NUMERICAL  SIMULATION  OF  MICROBIAL 
BIODEGRADATION  OF  HYDROCARBONS  IN 
GROUND  WATER, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Mathematical 

Sciences 

M.  F.  Wheeler,  C.  N.  Dawson,  P.  B.  Bedient,  C.  Y. 

Chiang,  and  R.  C.  Borden. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  92-109,  7  fig,  1  tab,  10  ref.  EPA  Assistance 

Agreement  CR-8 128088. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Biodegradation,  'Microbial  degrada- 
tion, 'Hydrocarbons,  'Model  studies,  Mathemati- 
cal models,  Dissolved  oxygen,  Biodegradation, 
Degradation,  Organic  compounds,  Plumes,  Aero- 
bic conditions,  Anaerobic  conditions,  Hydrocar- 
bons, Landfills,  Solute  transport,  BIOPLUME 
model,  Wells,  Injection  wells,  Oil  wells,  Oxygen- 
ation,   Method   of  characteristic,   Conroe,   Texas. 

A  comprehensive  groundwater  contaminant  trans- 
port model  based  on  a  modified  method  of  charac- 
teristics (MOC)  and  a  mixed  Finite  Element 
Method  was  developed.  The  MOC  was  combined 
with  a  Galerkin  Finite  Element  Method  for  the 
transport  equation,  and  the  mixed  Finite  Element 
Method  solved  the  flow  equation.  The  overall 
advantages  of  the  method  include  minimal  numeri- 
cal dispersion,  minimal  grid  orientation  problems 
under  steep  gradients,  and  reduced  mass  balance 
errors.  The  crucial  aspect  of  the  method  is  that  it 
looks  backward  in  time  along  an  approximate  flow 
path  rather  than  forward  in  time  as  in  the  moving 
mesh  technique.  Much  larger  time  steps  can  be 
taken  compared  to  the  Galerkin  Finite  Element 
Method  with  no  loss  in  accuracy.  The  model  was 
expanded  to  handle  microbial  biodegradation.  It 
handles  chemical  components  by  a  time-splitting 
method  whereby  the  advection-dispersion  terms 
are  approximated  by  the  modified  MOC  method 
and  the  reaction  terms  are  combined  with  the  time 
derivatives  and  treated  as  a  system  of  ordinary 
differential  equations.  The  three  equations  solved 
simultaneously  include  one  each  for  hydrocarbons, 
dissolved  oxygen,  and  microbial  growth  and 
decay.  The  method  was  tested  against  field  data 
from  the  Conroe,  Texas  hazardous  waste  site  and 
found  to  give  reasonable  results.  The  cases  simulat- 
ed included  natural  biodegradation  of  a  hydrocar- 
bon plume,  injection  of  oxygenated  water,  injec- 
tion of  oxygenated  water  with  simultaneous  pump- 
ing of  contaminated  water,  and  Doublet  injection- 
pumping  configuration.  The  highest  hydrocarbon 
concentrations  computed  after  7  years  for  the  three 
treatments  scenarios  were  0.88,  0.75,  and  0.1  rag/ 
liter,  respectively,  with  the  Doublet  configuration 
providing  the  best  cleanup.  (See  also  W88-10912) 
(Cassar-PTT) 
W88-10918 


SENSITIVITY  ANALYSIS  OF  OPTIMAL 
GROUND  WATER  CONTAMINANT  CAPTURE 
CURVES:  SPATIAL  VARIABILITY  AND 
ROBUST  SOLUTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

S.  M.  Gorelick. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground    Water    Problems   with    Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  133-146,  10  fig,  1  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Water  quality  control,  'Model  studies, 
Wells,  Mathematical  models.  Injection  wells,  Sen- 
sitivity analysis,  Plumes,  Capture  curve  flow 
system,  Transmissivity,  Pilot,  Spatial  distribution. 

A  pilot  study  was  conducted  to  explore  a  means 
for  including  spatial  variability  in  transmissivity  in 
a  capture  curve  design  for  contaminated  aquifer 
remediation.  The  capture  curve  (or  interception 
envelope)  uses  pumping  and  injection  wells  to  con- 


trol the  direction  of  subsurface  water  flow.  Flow 
simulation  and  optimization  methods  were  com- 
bined to  determine  the  best  layout  of  wells  and 
pumping  rates.  The  experimental  approach  used 
various  simulations  of  transmissivities.  The  influ- 
ence of  spatial  variability  in  transmissivity  was 
quantified  for  these  cases.  It  was  demonstrated  that 
the  transmissivity  simulations  had  a  significant  in- 
fluence on  well  pattern  layouts  and  total  pumping 
rates.  This  proved  to  be  true  even  when  the 
number  was  restricted  to  one,  two,  or  three  wells. 
A  new  robust  formulation  was  demonstrated  that 
minimizes  pumping  for  the  maximum  influence  of 
tranmissivity  variations.  The  method  guarantees 
feasibility  of  the  capture  curve  design  for  each  and 
every  sample  simulation.  It  can  provide  worst  case 
assurance  that  the  pumping  wells  are  in  the  best 
locations  and  pump  adequately.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88-10920 


DOUBLE-POROSITY  TRACER-TEST  ANALY- 
SIS FOR  INTERPRETATION  OF  THE  FRAC- 
TURE CHARACTERISTICS  OF  A  DOLOMITE 
FORMATION, 

INTERA  Technologies,  Inc.,  Austin,  TX. 

V.  A.  Kelley,  J.  F.  Pickens,  M.  Reeves,  and  R.  L. 

Beauheim. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.   p   147-169,   8  fig,  2  tab,   31   ref.   Dept.   of 

Energy  Contract  DE-AC04-76DP00789. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Geohydrology,  'Fracture  permeability, 
'Tracers,  'Porosity,  Model  studies,  Mathematical 
models,  Wells,  Permeability,  Dolomite,  Ground- 
water movement,  Waste  Isolation  Pilot  Plants, 
New  Mexico,  Geologic  fractures,  Hydraulic  prop- 
erties, Transmissivity,  Solute  transport. 

A  convergent-flow  tracer  test  conducted  in  the 
Culebra  Dolomite  Member  of  the  Rustler  Forma- 
tion of  the  Waste  Isolation  Pilot  Plant  site  was 
analyzed  using  a  double-porosity  flow  and  trans- 
port model.  The  tracer  test  setup  consisted  of  one 
pumping  well  and  two  tracer-addition  wells  ar- 
ranged in  an  approximate  equilateral  triangle  with 
100-ft  sides.  The  transport  of  conservative  tracers 
from  each  of  the  tracer-addition  wells  was  simulat- 
ed using  the  double-porosity  flow  and  transport 
model  SWIFT  II.  The  simulation  model  accounts 
for  advective-dispersive  transport  in  the  fractures 
and  diffusive  transport  in  the  matrix.  Calibration  of 
the  tracer-breakthrough  curves  included  conduct- 
ing a  sensitivity  analysis  on  the  important  param- 
eters: diffusion  coefficient,  tortuosity,  matrix  po- 
rosity, fracture  porosity,  effective  matrix-block 
size,  pumping  rate,  initial  tracer  input  distribution, 
and  distance  between  pumping  and  tracer-addition 
wells.  Calibration  of  the  tracer-breakthrough 
curves  resulted  in  longitudinal  dispersivities  from  5 
to  10%  of  the  flow  path  length  (well  separation 
distance),  a  fracture  porosity  of  0.002,  and  effective 
matrix  block  sizes  of  0.8  to  3.9  ft.  Even  though 
these  estimates  of  fracture  porosity  and  effective 
matrix  block  size  were  specific  to  the  location  of 
the  tracer  test,  they  provided  an  initial  estimate  on 
which  to  base  predictions  of  the  regional  transport 
of  solutes  in  the  Culebra  dolomite.  (See  also  W88- 
10912)  (Author's  abstract) 
W88-10921 


DEVELOPMENT  OF  QUANTITY  AND  QUAL- 
ITY MODEL  FOR  OPTIMAL  GROUNDWATER 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

S.  A.  Prathapar,  and  R.  C.  Peralta. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  170-187,  8  fig,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
management,  'Water  quality  control,  'Model  stud- 
ies, Mathematical  models,  Solute  transport,  Boeuf 
Tensas  Basin,  Arkansas,  Aquifers,  Temporal  distri- 
bution. 
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A  groundwater  quality  model  was  developed  as 
linear  constraints  in  steady  state  groundwater  man- 
agement models.  This  equation  accounts  for  initial 
level  of  contamination,  change  in  contamination 
due  to  pumping,  steady  state  flow  and  molecular 
diffusion.  An  application  of  the  model  to  the  Boeuf 
Tensas  Basin  in  Arkansas  showed  that  use  of  a 
single  time  step  was  unsatisfactory  for  modeling  a 
100-year  period  because  contaminant  moved 
beyond  the  one-cell  radius  of  influence  considered 
by  the  model.  Performance  improved  with  use  of  a 
three-step  model.  Subsequently,  the  model  was 
incorporated  as  constraints  in  a  groundwater  man- 
agement model  with  other  physical  and  nonphysi- 
cal  constraints.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10922 


SOURCE  TERM  EQUATIONS  AND  SOLUTE 
TRANSPORT  MODEL  FOR  CONSUMPTIVE 
USE  PERMIT  APPLICATION, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

L.  H.  Motz. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  230-252,  12  fig,  1  tab,  13  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
contamination,  *Water  quality  control,  "Saline 
water  intrusion,  *Consumptive  use,  *Permits, 
♦Model  studies,  Floridan  Aquifer,  Fort  George 
Island,  Florida,  Aquifers,  Connate  water,  Ground- 
water movement,  Solute  transport,  Groundwater 
management,  Chlorides,  Geohydrology,  Wells, 
Hydraulic  conductivity,  Confined  aquifers. 

Equations  were  developed  to  calculate  the  flow 
rate  of  mineralized  water  into  the  Floridan  Aquifer 
on  Fort  George  Island  near  Jacksonville,  Florida, 
where  the  aquifer  has  three  permeable  zones  sepa- 
rated by  relatively  impermeable  confining  beds.  In 
the  island's  northeast  section,  connate  water  from 
the  lower  zone  apparently  moves  upwardly  into 
the  middle  and  upper  zones  through  a  vertical  or 
nearly  vertical  conduit,  which  can  be  considered 
analogous  to  a  large-diameter  well  filled  with  sedi- 
ments of  relatively  high  permeability.  This  upward 
flow  from  the  lower  zone  occurs  because  the  hy- 
draulic head  is  higher  in  the  lower  zone  than  in  the 
middle  and  upper  zones.  This  upward  movement 
causes  an  anomalous  area  of  higher  hydraulic  head, 
temperature,  and  chemical  concentrations  in  the 
island's  northeast  section.  To  quantify  the  hydrau- 
lic heads  and  flows  in  the  anomalous  area,  hydrau- 
lic equations  were  developed  and  solved.  Changes 
in  chloride  concentrations  in  the  middle  and  upper 
zones  were  predicted  using  the  U.S.  Geological 
Survey  solute  transport  model  of  Konikow  and 
Bredehoeft.  The  equations  describing  flow  rate 
versus  hydraulic  head  relations  in  the  source  area 
were  used  to  determine  when  the  source  term  flow 
rate  in  the  model  could  be  treated  as  constant  and 
when  it  had  to  be  changed  in  response  to  water- 
level  changes  caused  by  regional  trends  and/or 
pumping  on  the  island.  Various  scenarios  were  run 
representing  conditions  with  and  without  pumping 
from  the  middle  and  upper  zones.  In  general,  the 
model  predicted  that  the  proposed  pumping  rates 
would  not  significantly  increase  the  rate  of  change 
of  chloride  concentrations  in  the  middle  or  upper 
zones.  (See  also  W88-10912)  (Author's  abstract) 
W88-10925 


PREDICTION  OF  THE  FATE  OF  CHROMIUM 
FROM  A  PROPOSED  MUNICIPAL  SANITARY 
LANDFILL, 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 

Bay,  WI. 

F.  J.  Doran,  and  J.  E.  Thresher. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  253-282,  14  fig,  3  tab,  48  ref. 

Descriptors:  *Path  of  pollutants,  *Landfills, 
'Model  studies,  'Groundwater  pollution,  "Chro- 
mium, Heavy  metals,  Waste  disposal,  Metals,  Wis- 
consin, Mathematical  models,  Leachates,  Solute 
transport,  Standards,  Drinking  water,  Prediction. 


Model  studies  were  conducted  to  determine  im- 
pacts on  groundwater  downgradient  from  a  pro- 
posed sanitary  landfill  with  a  natural  attenuation 
silt-clay  liner.  The  9-acre  landfill,  located  40-50  ft 
above  the  water  table,  will  have  a  disposal  life  of 
15  years.  Modeling  was  performed  in  three  steps: 
leachate  generation  model,  unsaturated  zone  trans- 
port model,  and  groundwater  transport  model.  The 
model  proved  effective  for  predicting  the  fate  of 
chromium  in  leachate.  The  groundwater  impact 
analysis  showed  that  groundwater  quality  would 
likely  be  impacted  by  chromium-bearing  leachate. 
Chromium  concentrations  were  predicted  to  be 
well  below  the  Wisconsin  NR  140  enforcement 
standards,  0.05  mg/liter  chromium  limit  at  a  dis- 
tance of  300  ft  downgradient  of  the  landfill.  The 
preventive  action  limit,  0.005  mg/liter,  would  be 
exceeded  by  as  much  as  300%,  but  would  eventu- 
ally return  to  background  levels.  If  all  leachate  is 
extracted  for  off-site  treatment  and  disposal  and  a 
70%  liner  efficiency  is  assumed,  downgradient 
groundwater  quality  would  exceed  the  preventive 
action  limit  by  as  much  as  220%  before  returning 
to  background  levels.  However,  the  drinking 
water  standard,  0.05  mg/liter,  would  probably  not 
be  exceeded  in  the  groundwater  downgradient  of 
the  landfill.  (See  also  W88-10912)  (Cassar-PTT) 
W88- 10926 


REMEDIAL  INVESTIGATION  AND  DESIGN 
FOR  A  MINE-TAILINGS  WASTEWATER  FA- 
CILITY IN  SOUTHWESTERN  WYOMING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
W.  S.  Stevens,  A.  M.  Klock,  and  R.  T.  Leigh. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving   Ground   Water   Problems   with   Models. 
National   Water   Well    Association,   Dublin,   OH. 
1987.  p  285-312,  11  fig,  2  tab,  Href. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  *Water  quality  control,  *Mine  wastes, 
*Model  studies,  Industrial  wastes,  Mathematical 
models,  Wyoming,  Wastewater  treatment,  Ponds, 
PLASM  model,  Waste  disposal,  Aquifers,  Aqui- 
tards,  Pumping  tests,  Wells,  Geohydrology,  Simu- 
lation. 

Since  1977  a  600-acre  mine-tailings  evaporation 
pond  in  southwestern  Wyoming  has  leaked  high 
total  dissolved  solids  pond  water  into  the  shallow 
groundwater  system.  As  a  result,  groundwater 
levels  have  risen,  creating  surficial  expressions  of 
groundwater  in  areas  north  and  south  of  the  pond. 
A  detailed  hydrogeological  analysis  identified  a 
three-layer  system  consisting  of  a  shallow  water- 
bearing zone  overlying  an  aquitard.  A  thick  se- 
quence of  partially  saturated  sandstone  and  clays- 
tone  occurs  beneath  the  aquitard  and  has  water 
levels  100  ft  lower  than  the  upper  zone.  Short-term 
pumping  tests  were  conducted  in  wells  located 
throughout  the  study  area  to  obtain  transmissivi- 
ties,  storage  coefficients,  and  pumping  water 
levels.  Because  of  the  low-transmissivity  zones  and 
the  highly  fractured  rock  matrix,  pumping  tests 
were  analyzed  using  both  block  and  fissure  and 
casing  storage  type  curves.  The  Prickett/Lonn- 
quist  Aquifer  Simulation  Model  (PLASM)  was 
used  to  simulate  the  three-layer  system.  The  cali- 
brated model  was  used  to  design  a  remedial  action 
program  to  reduce  groundwater  levels  and  control 
flow  in  the  areas  affected  by  the  groundwater 
seeps.  A  northern  interceptor  system  was  designed 
to  reduce  hydraulic  heads  and  limit  groundwater 
flow  north  of  the  mine-tailings  pond.  The  flow  rate 
required  to  lower  groundwater  levels  below  the 
root  zone  was  determined  using  the  flow  model. 
This  flow  rate  was  then  used  to  design  an  intercep- 
tor system  consisting  of  eight  wells.  The  required 
spacing  and  pumping  rates  of  each  of  the  eight 
interceptor  wells  were  determined  with  an  analyti- 
cal Theis  model.  Maximum  and  minimum  draw- 
down requirements  to  provide  sufficient  capture 
area  were  also  determined  using  the  Theis  model. 
A  southern  interceptor  system  was  simulated  using 
the  flow  model,  and  consisted  of  a  subsurface  drain 
designed  to  reduce  water  levels  below  the  root 
zone.  The  flow  rate  into  the  drain  necessary  to 
accomplish  this  goal  was  determined  using  the 
model.(See  also  W88-10912)  (Cassar-PTT) 
W88-10927 


ELIMINATING  CONTAMINANT  STAGNA- 
TION AREAS:  A  KEY  TO  OPTIMIZING 
GROUND  WATER  RECOVERY  SYSTEM  DE- 
SIGNS, 

AWARE,  Inc.,  West  Milford,  NJ. 

For   primary   bibliographic   entry   see   Field    5G. 
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FIELD  APPLICATIONS  OF  MULTIPLE-AQUI- 
FER, GROUND  WATER  MODELS  FOR  FLOW 
AND  TRANSPORT  TO  UNDERGROUND 
COAL  GASIFICATION  SITES, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 

and  Engineering  Mechanics. 

D.  N.  Contractor,  and  J.  D.  Schreiber. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well   Association,   Dublin,   OH. 

1987.  p  324-339,  10  fig,  12  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution,  *Coal  gasification,  "Groundwater  move- 
ment, *Model  studies,  Mathematical  models, 
Aquifers,  Gasification,  Hanna,  Wyoming,  Mass 
transport. 

Two  finite  element  models  were  developed  to 
study  flow  and  mass  transport  in  a  groundwater 
system  of  multiple  aquifers.  The  models  were  ap- 
plied to  the  study  of  groundwater  movement 
around  underground  coal  gasification  cavities  and 
transport  of  pollutants  at  two  proposed  burns 
scheduled  for  1987  in  Hanna,  Wyoming.  The  flow 
program  calculated  the  heads  and  velocities  at  all 
the  nodes  of  a  finite  element  grid  consisting  of 
eight-noded  quadrilaterals.  The  output  of  this  pro- 
gram was  put  into  the  water  quality  program  to 
determine  the  distribution  of  pollutant  concentra- 
tions as  a  function  of  time.  The  flow  program  was 
useful  in  understanding  the  mechanics  of  filling  the 
cavities  with  water  after  the  burn  and  the  time  of 
return  of  the  piezometric  head  to  the  preburn 
conditions.  The  quality  program  showed  that  the 
initial  unsteady  flow  conditions  may  not  be  very 
significant  in  the  final  distribution  of  pollutant  con- 
centrations 10  or  20  years  later.  In  addition,  the 
models  can  be  used  to  evaluate  the  effectiveness  of 
remedial  action  or  treatment  measures  to  reduce 
pollution.  The  withdrawal  of  polluted  water  and 
the  reinjection  of  treated  water  can  be  simulated 
and  the  resulting  distribution  can  be  evaluated  for 
effectiveness.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10929 


USE  OF  A  MULTIGRID  TECHNIQUE  TO 
STUDY  EFFECTS  OF  LIMITED  SAMPLING 
OF  HETEROGENEITY  ON  TRANSPORT  PRE- 
DICTION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
C.  R.  Cole,  and  H.  P.  Foote. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  355-380,  17  fig,  22  ref.  Dept.  of  Energy 
Contract  DE-AC06-76RLO  1830. 

Descriptors:  "Sampling,  "Path  of  pollutants, 
"Groundwater  pollution,  "Groundwater  move- 
ment, "Solute  transport,  "Model  studies.  Mathe- 
matical models,  Heterogeneity,  Aquifers,  MGRID 
code,  Finite  difference  methods,  Hydraulic  con- 
ductivity, Spatial  variation. 

Reliable  groundwater  transport  prediction  requires 
accurate  spatial  and  temporal  characterization  of  a 
hydrogeologic  system.  However,  cost  constraints 
and  the  desire  to  maintain  site  integrity  by  mini- 
mizing drilling  can  restrict  the  amount  of  spatial 
sampling  that  can  be  obtained  to  resolve  the  flow 
parameter  variability  associated  with  heterogene- 
ities. This  study  quantifies  the  errors  in  subsurface 
transport  predictions  resulting  from  incomplete 
characterization  of  hydraulic  conductivity  hetero- 
geneity. A  multigrid  technique  was  used  to  simu- 
late two-dimensional  flow  velocity  fields  with  high 
resolution.  To  obtain  these  velocity  fields,  the 
finite  difference  code  MGRID  was  applied  to  com- 
pute stream  functions  on  a  256-by-256  grid  for  a 
variety  of  hypothetical  systems  having  detailed 
distributions   of  hydraulic   conductivity.    Particle 
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tracking  was  used  to  simulate  transport,  and  results 
were  evaluated  on  the  basis  of  predicted  arrival 
time  curves  at  various  distances  from  several 
source  locations  within  these  systems.  A  base  case 
hydraulic  conductivity  distribution  with  a  complex 
spatial  correlation  structure  and  a  large  coefficient 
of  variation  was  generated  from  a  topographic  data 
set.  Spatial  variability  in  hydraulic  conductivity 
distributions  was  characterized  by  the  components 
in  the  spectrum  of  spatial  frequencies.  A  low-pass 
spatial  filtering  technique  was  applied  to  the  base 
case  hydraulic  conductivity  distribution  to  produce 
a  dataset  with  lower  spatial  frequency  content. 
Arrival  time  curves  were  then  calculated  for  fil- 
tered hydraulic  conductivity  distribution  and  com- 
pared to  base  case  results  to  judge  the  relative 
importance  of  the  higher  spatial  frequency  compo- 
nents. Results  indicate  a  progression  from  multi- 
mode  to  single-mode  arrival  time  curves  as  the 
number  and  extent  of  distinct  flow  pathways  are 
reduced  by  low-pass  filtering.  The  relationship  be- 
tween transport  predictions  and  spatial  frequencies 
was  used  to  judge  the  consequences  of  sampling 
the  hydraulic  conductivity  with  reduced  spatial 
resolution.  One  implication  is  that  as  the  sampling 
resolution  decreases,  the  accuracy  or  the  arrival 
time  curve  reflecting  specific  structural  details 
within  a  system,  and  hence  the  precision  of  repre- 
senting dispersive  transport,  are  progressively  de- 
graded. (See  also  W88-109I2)  (Author's  abstract) 
W88-10931 


SIMPLE  MODEL  FOR  TRANSPORT  OF  FREE- 
PHASE  ORGANICS  IN  UNSATURATED 
ZONES  OF  AQUIFERS, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental, and  Architectural  Engineering. 
T.  H.  Illangasekare,  and  D.  D.  Reible. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  404-423,  6  fig,  3  tab,  24  ref.  NSF  Grant 
CEE-8405881. 

Descriptors:  *Path  of  pollutants,  *  Model  studies, 
•Groundwater  pollution,  'Groundwater  move- 
ment, 'Plumes,  'Organic  compounds,  Infiltration, 
Mathematical  models,  Chlorinated  hydrocarbons, 
Oil  pollution,  Leakage,  Tanks,  Carbon  tetrachlo- 
ride, Tetrachloroethylene,  Octane,  Hydrocarbons, 
Solute  transport,  Soil  contamination,  Chloroform, 
Prediction,  Phenols,  Aeration  zone,  Methanol, 
Aquifers. 

A  simple  lumped  parameter  model  was  developed 
to  predict  the  fate  of  concentrated  or  free-phase 
organic  chemicals  spilled  onto  the  ground  or  leak- 
ing from  underground  storage  tanks.  The  model, 
based  on  the  Green-Ampt  models  used  in  infiltra- 
tion of  water  in  unsaturated  soils,  assumes  a  piston 
front  of  the  chemical  displacing  the  air  in  the 
available  pore  space,  corrected  for  the  initial  water 
saturation.  Preliminary  qualitative  experiments  did 
not  provide  adequate  data  to  conclusively  verify 
the  model  accuracy.  However,  they  appear  useful 
for  crude  exposure  assessment  estimates  of  organic 
transport.  The  chemicals  exmployed  for  the  experi- 
ment were  selected  to  exhibit  a  range  of  densities 
and  miscibilities  with  water.  A  wide  range  of  inter- 
facial  tensions  (and  thus  wetting  characteristics) 
also  were  investigated.  The  chemicals  used  includ- 
ed immiscible  organics,  carbon  tetracloride,  te- 
trachloroethylene, 1-octane,  1-octanol,  transmis- 
sion oil-A,  miscible  organics,  chloroform,  phenol, 
and  methanol.  (See  also  W88-10912)  (Cassar-PTT) 
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ROLE  OF  LEAKAGE  IN  THE  SEA  WATER 
INTRUSION  OF  A  CONFINED  COASTAL  AQ- 
UIFER, 

Montgomery  (James  M),  Inc.,  Walnut  Creek,  CA. 
L.  D  Bond. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
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Descriptors:  'Leaky  aquifers,  'Groundwater 
movement,  'Path  of  pollutants,  'Groundwater 
contamination,  'Model  studies,  'Saline  water  in- 
trusion. Encroachment,  Coastal  aquifers.  Aquifers, 


Pajaro   Valley,   California,   Mathematical   models, 
Alluvial  aquifers,  Confined  aquifers,  Leakage. 

Sea  water  intrusion  in  the  Pajaro  Valley,  Califor- 
nia, was  investigated  by  use  of  an  areal,  two- 
dimensional  solute-transport  computer  model.  This 
region  has  experienced  80  years  of  extensive 
groundwater  development.  Three  pathways  of 
possible  intrusion  were  considered:  (1)  vertical 
leakage  from  brackish  sources  through  the  onshore 
confining  layer;  (2)  vertical  leakage  from  the  ocean 
through  the  nearshore  confining  layer;  and  (3) 
lateral  flow  from  the  ocean  through  an  offshore 
outcrop  of  the  aquifer.  Model  simulations  indicated 
that  vertical  leakage  from  the  ocean,  adjacent  to 
the  coast,  was  the  principal  pathway  of  seawater 
intrusion  to  the  onshore  portion  of  the  aquifer, 
even  though  a  lateral  flow  through  the  offshore 
outcrop  has  degraded  the  aquifer,  as  a  whole,  at  a 
higher  rate.  The  analysis  suggests  that  a  significant 
time  interval  follows  the  initial  observation  of  sea- 
water  intrusion  in  poorly  confined  coastal  aquifers 
before  lateral  offshore  flow  can  impact  the  onshore 
portion  of  the  aquifer.  This  interval  may  provide 
time  for  remedial  action  to  control  the  largest 
component  of  seawater  intrusion.  (See  also  W88- 
10912)  (Cassar-PTT) 
W88-10936 


APPLICATION  OF  A  GROUND  WATER 
MODEL  FOR  MANAGEMENT  OF  SEA 
WATER  INTRUSION  IN  SALINAS  VALLEY, 
CALIFORNIA, 

Boyle  Engineering  Corp.,  Lakewood,  CO. 
R.  R.  Bennett,  G.  E.  Snow,  and  Y.  S.  Yoon. 
IN:  Proceedings  of  the  NWWA  Conference  on 
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1987.  p  492-513,  1 1  fig,  3  tab,  12  ref. 

Descriptors:  'Model  studies.  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Groundwater  contami- 
nation, 'Water  quality  control,  'Saline  water  intru- 
sion, Encroachment,  Coastal  aquifers,  Aquifers, 
Salinas  Valley,  California,  Mathematical  models. 
Confined  aquifers.  Infiltration,  Runoff,  Irrigation- 
return  flow. 

A  three-dimensional  finite-element  groundwater 
model  was  successfully  applied  to  the  511-square- 
mile  Salinas  Valley,  California  basin  to  investigate 
management  alternatives  to  alleviate  seawater  in- 
trusion. Components  of  the  model  were  seawater 
intrusion,  infiltration,  direct  runoff,  agricultural 
return  flow,  surface  and  subsurface  inflows, 
stream-aquifer  interactions,  and  reservoir  oper- 
ation. A  special  boundary  condition  was  used  to 
incorporate  the  density  gradient  between  sea  and 
fresh  water  at  the  aquifer-ocean  interface.  The 
basin  contains  three  confined  aquifers  in  the  coastal 
area;  these  merge  into  a  single  unconfined  aquifer 
in  the  Upper  Valley.  Approximately  270,000  acre- 
feet/year  are  recharged  to  the  groundwater  from 
the  Salinas  River,  with  the  assistance  of  two  reser- 
voirs. Most  of  the  530,000  acre-feet/year  pumped 
within  the  basin  is  used  for  agriculture,  with  about 
30%  returning  to  the  groundwater  as  return  flow. 
Seawater  intrusion  has  average  15,000  acre-feet/ 
year  in  response  to  basin  overdraft.  Management 
alternatives  investigated  were  (1)  no  action;  (2) 
reduction  of  pumping  by  15%;  and  (3)  the  Castro- 
ville  project,  a  combination  of  management  op- 
tions, including  reduction  of  pumping  by  10%.  A 
graph  of  estimated  salt  water  intrusion  to  the  year 
2020  indicated  fluctuations  from  year  to  year  but 
least  intrusion  with  the  Castroville  scheme  and 
most  intrusion  with  no  action.  (See  also  W88- 
10912)  (Cassar-PTT) 
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THREE-DIMENSIONAL  MODELING  ANALY- 
SIS OF  GROUND  WATER  PUMPING 
SCHEMES  FOR  CONTAINMENT  OF  SHAL- 
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Conestoga-Rovers  and  Associates,  Waterloo  (On- 
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K.  D.  Schmidtke,  J.  F.  Sykes,  and  E.  A.  McBean. 
IN:   Proceedings  of  the  NWWA  Conference  on 
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Descriptors:  'Adjoint  sensitivity  analysis,  'Path  of 
pollutants,  'Model  studies,  'Groundwater,  'Mass 
transport,  Numerical  analysis,  Mathematical  stud- 
ies, Sensitivity  analysis,  Porosity,  Mathematical 
equations,  Solute  transport. 

The  utility  of  an  efficient  alternative  to  conven- 
tional sensitivity  analysis,  the  adjoint  sensitivity 
technique,  was  examined.  For  numerical  models  in 
which  each  elemental  or  nodal  property  is  a  system 
parameter,  the  direct  parameter  sampling  tech- 
nique used  in  the  conventional  sensitivity  analysis 
requires  several  hundred  resolutions  of  the  system 
equations.  The  adjoint  technique  requires  the  solu- 
tion of  only  two  system  matrix  equations  in  order 
to  determine  the  sensitivity  of  a  user-selected 
system  performance  function,  to  all  system  param- 
eters. In  the  case  of  steady-state  problems,  the 
adjoint  equations  are  resolved  backwards  in  space. 
For  transient  problems,  the  adjoint  equations  are 
resolved  backwards  in  both  space  and  time.  The 
user-selected  performance  functions  are  usually  in 
the  form  of  Dirac  delta  functions  at  points  in  space 
and  time.  In  this  paper  the  matrix  equations  for 
two-dimensional  mass  transport  are  presented.  Re- 
sults from  a  one-dimensional  representation  are 
described  to  show  the  utility  of  the  technique.  The 
results  show  that  the  performance  measure  for  the 
chosen  study  area  is  most  sensitive  to  porosity 
perturbations,  followed  by  solute  source  strength 
perturbations.  (See  also  W88-10912)  (Cassar-PTT) 
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METHODS  FOR  THE  SIMULATION  OF  POL- 
LUTANT TRANSPORT  IN  GROUND  WATER: 
A  MODEL  COMPARISON, 

Stuttgart  Univ.  (Germany,  F.R.).  Inst,  fuer  Was- 

serbau. 
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IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well   Association,    Dublin,   OH. 

1987.  p  656-675,  16  fig,  1  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Solute  transport,  Model  studies,  Nu- 
merical analysis,  Mathematical  studies,  Finite  dif- 
ference methods,  Finite  element  method,  Particle 
tracking  methods,  Method  of  characteristics 
model,  Random  walk  model,  Groundwater  move- 
ment, Comparison  studies. 

Numerical  solution  methods  available  for  use  in 
groundwater  pollutant  transport  models  were  com- 
pared by  applying  typical  representatives  of  two- 
dimensional  models  to  a  number  of  test  cases  on 
the  basis  of  equal  discretization.  The  four  methods 
were  (1)  an  explicit  finite  difference  model  with 
central  or  upwind  spatial  differences  (comparable 
to  the  SWIFT  model;  (2)  a  finite  element  model  on 
the  basis  of  triangular  elements  and  linear  interpo- 
lation with  forward  differencing  in  time  (compara- 
ble to  the  SEFTRAN  model);  (3)  the  method-of- 
characteristics  model  of  the  U.  S.  Geological 
Survey;  and  (4)  a  random  walk  model  based  on  the 
Prickett  model  of  1981  with  the  option  of  adding 
complete  velocity  terms  according  to  the  Ito- 
Fokker-Planck  theory.  Under  certain  conditions  all 
models  showed  flaws,  standard  finite  difference 
and  finite  element  models  yielded  unreliable  results 
when  discretization  conditions  were  not  met.  Parti- 
cle tracking  methods  (random  walk)  showed  oscil- 
lations and  demixing  problems.  However,  only  the 
random  walk  method  allowed  a  simple  and 
straightforward  incorporation  of  scaling  dispersivi- 
ties.  Results  of  the  random  walk  technique  should 
be  compared  to  measurements  on  the  basis  of  more 
integral  quantities  such  as  breakthrough  curves  at 
pumping  wells  rather  than  on  the  basis  of  local 
concentrations.  The  choice  of  the  method  for  a 
particular  application  should  be  based  on  the  actual 
problem  to  be  solved.  For  example,  the  prediction 
of  the  first  arrival  of  a  pollutant  at  a  well  demands 
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a  method  with  little  or  no  numerical  dispersion.  On 
the  other  hand,  if  only  a  conservative  estimate  of 
the  first  arrival  is  required,  a  model  with  some 
longitudinal  numerical  dispersion  may  be  accepta- 
ble. (See  also  W88-10912)  (Cassar-PTT) 
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REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 
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ANALYTICAL  AND  NUMERICAL  SIMULA- 
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Descriptors:  *Path  of  pollutants,  *Groundwater 
contamination,  'Leachates,  *  Landfills,  *  Solute 
transport,  Mathematical  models,  Semi-analytical 
methods,  Aquifers,  Unconfined  aquifers,  Infiltra- 
tion, Waste  disposal,  Simulation,  Comparison  stud- 
ies. 

The  problem  of  leachate  migration  from  a  land 
disposal  unit  overlying  an  unconfined  aquifer  was 
analyzed  using  both  simplified  semi-analytical  and 
rigorous  numerical  approaches.  These  approaches 
account  for  advective-dispersive  transport  of  dis- 
solved contaminants  in  the  vadose  and  saturated 
zones  of  the  aquifer.  Adsorption  and  decay  were 
represented  using  linear  equilibrium  isotherm  and 
first-order  decay  constants,  respectively.  The  semi- 
analytical  model  consisted  of  three  components:  (1) 
a  simplified  one-dimensional  simulator  describing 
steady-state  vertical  infiltration,  (2)  a  one-dimen- 
sional, multilayered  analytical  solution  describing 
vertical  transport  from  the  base  of  the  land  dispos- 
al unit  to  the  water  table,  and  (3)  a  three-dimen- 
sional analytical  solution  describing  subsequent 
transport  in  a  steady  uniform  groundwater  flow 
field.  The  numerical  model  is  a  two-dimensional 
Galerkin  finite-element  model  having  general  flexi- 
bility but  requiring  much  greater  computational 
effort  than  the  analytical  model.  Both  the  compos- 
ite semi-analytical  and  the  numerical  models  were 
applied  to  two  common  scenarios  involving  the 
migration  of  a  toxic  conservative  inorganic  com- 
pound from  a  landfill  and  a  surface  impoundment. 
Direct  comparison  of  simulation  results  obtained 
from  both  models  indicates  that  the  composite 
semi-analytical  model  provides  a  highly  efficient 
tool  for  preliminary  evaluation  of  the  contaminant 
migration  problem  and  for  land  disposal  screening 
applications.  (See  also  W88-10912)  (Author's  ab- 
stract) 
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SIMULATION  OF  GROUND  WATER  CON- 
TAMINATION IN  THREE  DIMENSIONS, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
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Solute  transport,  Mathematical  models,  Plumes, 
Aquifers,  Simulation. 

The  Alternating  Direction  Galerkin  Model  was 
applied  in  two  and  three  dimensions  to  the  simula- 
tion of  a  contaminant  plume  in  order  to  show  the 
errors  that  result  from  two-dimensional  modeling. 
Results  show  that  when  the  horizontal  transverse 
dimension  is  neglected,  as  in  the  case  of  vertical 
cross-sectional  simulation,  the  advance  of  the 
plume  front  will  always  be  overestimated.  Calibra- 


tion of  a  two-dimensional  cross-sectional  model 
against  a  real  plume  could  lead  to  misleading  re- 
sults because  the  characteristic  three-dimensional 
response  may  be  indistinguishable  from  that  due  to 
either  an  increasing  dispersivity  or  an  increasing 
source  function.  Errors  due  to  neglecting  the  third 
dimension  are  found  to  be  significant  even  when 
the  transverse  dispersion  is  small.  A  vertically- 
averaged  horizontal  plane  model  can  also  give 
misleading  results  because  actual  concentrations  in 
some  parts  of  the  aquifer  will  always  be  higher 
than  the  vertical  average,  and  a  plume  defined  in 
terms  of  actual  concentrations  will  always  extend 
farther  than  a  plume  defined  by  vertical  averages. 
If  chemical  reactions  are  involved,  the  actual  con- 
centrations that  drive  the  reactions  can  only  be 
provided  by  the  three-dimensional  simulation.  (See 
also  W88-10912)  (Cassar-PTT) 
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WASTE  CONFINEMENT  PERFORMANCE  OF 
DEEP  INJECTION  WELLS, 

GeoTrans,  Inc.,  Herndon,  VA. 
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T.  D.  Wadsworth. 
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Descriptors:  'Model  studies,  'Path  of  pollutants, 
'Groundwater  pollution,  'Solute  transport,  'Injec- 
tion wells,  'Waste  disposal,  Saline  aquifers, 
Aquifers,  Leakage,  Mathematical  models. 

A  numerical  flow  and  transport  model  was  used  to 
simulate  the  potential  migration  of  hazardous 
waste  after  injection  into  an  aquifer  over  the  well's 
30-year  operational  life.  The  model  was  designed 
to  evaluate  the  hydraulic  response  to  hypothetical 
undetected  pathways  in  the  confining  formations. 
Three  types  of  undetected  pathways  were  consid- 
ered: well-related  failures,  abandoned  unplugged 
boreholes,  and  vertical  fracture/fault  zones 
through  the  confining  unit.  The  model  configura- 
tion for  each  of  four  hydrogeologic  settings  (Texas 
Gulf  coast,  East  Gulf  coast,  Great  Lakes,  and 
Kansas)  included  an  injection  zone,  a  confining 
zone,  and  several  overlying  aquifers  of  varying 
hydraulic  properties.  A  sensitivity  analysis  was 
performed  by  varying  the  degree  of  hydraulic  re- 
sistance assigned  to  each  pathway  and  the  location 
of  the  pathway  relative  to  the  injection  well.  The 
results  indicate  that  the  presence  of  pathways 
dominates  system  response  despite  differences  in 
geologic  framework.  In  only  certain  situations 
were  confining  units  found  to  allow  leakage  of 
waste  into  overlying  units  If  the  hydraulic  conduc- 
tivity of  the  confining  unit  is  less  than  0.001  of  the 
injection  zone,  then  waste  tends  to  migrate 
through  the  undetected  paths.  Conversely,  if  the 
conductivity  is  greater  than  0.001,  then  the  waste 
tends  to  leak  directly  through  the  confining  unit. 
(See  also  W88-10912)  (Cassar-PTT) 
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COMPUTER  AIDED  SITE  INVESTIGATION 
AND  MANAGEMENT:  A  TOOL  FOR  ASSESS- 
ING AND  MANAGING  GROUNDWATER  CON- 
TAMINATION, 
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MODELING  DISPERSION  IN  LAYERED 
AQUIFERS  USING  THE  DUPUIT-FORCH- 
HEIMER  ASSUMPTION, 
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Mineral  Engineering. 
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ANALYSIS  OF  THE  VALIDITY  OF  ANALYTI- 
CAL MODELS  USED  FOR  ASSESSMENT  OF 
FORTY-FIVE  WASTE  SITE  AREAS:  SUBSUR- 
FACE FLOW  AND  CHEMICAL  TRANSPORT, 
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Savannah  River  Lab. 


B.  B.  Looney,  R.  A.  Field,  G.  B.  Merrell,  G.  M. 
Duffield,  and  C.  B.  Andrews. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
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Descriptors:  'Quality  control,  'Model  studies, 
'Path  of  pollutants,  'Groundwater  pollution, 
'Groundwater  movement,  'Solute  transport,  Ana- 
lytical models,  Mathematical  models,  Waste  dis- 
posal, Subsurface  flow,  PATHRAE  model,  Verti- 
cal and  horizontal  spread  model,  Chemical  specia- 
tion,  Risks. 

Closure  actions  at  45  waste  sites  were  analyzed 
using  an  analytical  model.  The  quality  assurance 
program  consisted  of  comparison  to  analytical  so- 
lutions with  different  boundary  conditions,  com- 
parison of  model  results  to  measured  concentra- 
tions, comparison  with  layered  numerical  solu- 
tions, and  evaluation  and  sensitivity  analysis  of 
input  data.  Included  among  the  models  tested  were 
PATHRAE  and  EPA's  VHS  model  (vertical  and 
horizontal  spread).  In  general,  the  results  indicate 
that  the  selected  model  (I-D  advection  with  longi- 
tudinal dispersion  and  decoupled  transverse  disper- 
sion, decaying  source)  is  a  reasonable  screening 
tool.  Specifically,  the  results  suggest  that  chemical 
speciation  must  be  addressed  to  adequately  predict 
measured  concentrations;  transient  models  that  ac- 
count for  unsaturated  zone  transport  predict  higher 
peak  concentrations  than  those  predicted  by  the 
VHS  model;  modeling  objectives  (e.g.,  determin- 
ing relative  risks  as  a  function  of  closure  scenario) 
should  influence  model  selection  due  to  differences 
of  assumptions  and  results  between  simple  analyti- 
cal solutions  and  more  robust  numerical  methods. 
(See  also  W88-10912)  (Cassar-PTT) 
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SEMI-ANALYTICAL  METHOD  FOR  CON- 
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Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Groundwater  movement,  'Solute  trans- 
port, 'Semi-analytical  methods,  'Model  studies, 
Mathematical  models,  Galerkin  method,  Finite  ele- 
ment method,  Finite  different  methods,  Analytical 
models.  Dimensional  analysis. 

A  semi-analytical  method  for  solving  partial  differ- 
ential equations  that  combines  Galerkin's  finite  ele- 
ment method  or  finite  difference  method  and  the 
analytical  solution  method  is  described.  The  gener- 
al idea  behind  the  semi-analytical  method  is  to 
reduce  the  dimensionality  of  a  given  differential 
equation  so  the  resulting  equation  is  suitable  for 
solution  by  analytical  techniques.  The  developed 
Galerkin  semi-analytical  method  incorporates  the 
following  steps:  (1)  partitioning  of  the  problem 
domain  into  elements;  (2)  selection  of  the  trial 
solution;  (3)  determination  of  the  matrix  equation 
using  the  Galerkin  finite-element  method;  (4)  re- 
duction of  the  coefficient  matrix  to  diagonal  form 
with  the  aid  of  orthogonal  transformation;  and  (5) 
solution  of  the  resultant  set  of  independent  equa- 
tions using  analytical  techniques.  The  semi-analyti- 
cal method  of  lines  which  is  developed  in  this 
paper  involves  virtually  the  same  steps  but  a  finite 
difference  approximation  is  used  to  reduce  the 
order  of  the  given  partial  differential  equation  by 
one.  The  semi-analytical  method  is  illustrated 
through  application  to  the  equation  governing 
steady-state  groundwater  flow  in  a  domain  with 
irregular  geometry.  The  accuracy  of  semi-analyti- 
cal solutions  is  examined  by  comparison  with  finite 
element  modeling.  The  results  of  semi-analytical 
and  numerical  solutions  were  virtually  identical. 
The  constructed  semi-analytical  solution  for  an 
irregular  domain  was  also  compared  with  that  for 
a  rectangular  domain  to  ensure  that  a  constructed 
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analytical  continuation  into  the  irregular  domain  is 
possible.  (See  also  W88-10912)  (Author's  abstract) 
W88-10961 


NUMERICAL  MODELING  OF  REGIONAL 
GROUNDWATER  POLLUTION  BY  TETRACH- 
LOROETHYLENE, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

T.  Furuichi,  and  Y.  Magara. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  1039-1050,  15  fig,  3  tab,  4  ref. 

Descriptors:  'Model  studies,  *Path  of  pollutants. 
•Groundwater  pollution,  'Organic  compounds, 
•Chemical  wastes,  Tetrachloroethylene,  Chlorinat- 
ed hydrocarbons,  Mathematical  models,  Solvents, 
Sendai  Plain,  Japan,  Prediction,  Simulation. 

A  mathematical  model  was  developed  for  simulat- 
ing and  predicting  the  occurrence  of  pollution  by 
tetrachloroethylene  and  to  analyze  the  pollution 
data.  A  horizontal  two-dimensional  analysis  was 
conducted.  The  study  area  was  located  on  the  west 
side  of  the  Sendai  Plain;  it  is  composed  of  three 
rivers  terraces  of  the  Hirose  River.  The  computer 
code  SIGNAS  was  used  for  groundwater  flow 
simulation.  The  distributions  of  tetrachloroethy- 
lene concentration  were  computed  by  the  finite 
element  method.  A  flow  separation  was  found  at  a 
sewer  pipe  laid  along  a  highway;  it  was  expected 
that  pollutant  transport  would  be  delayed  at  that 
point.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10964 


GRID  REFINEMENT  APPROACH  TO  FLOW 
AND  TRANSPORT  MODELING  OF  A  PRO- 
POSED GROUND-WATER  CORRECTIVE 
ACTION  AT  THE  SAVANNAH  RIVER  PLANT, 
AIKEN,  SOUTH  CAROLINA, 
GeoTrans,  Inc.,  Herndon,  VA. 
G.  M.  Duffield,  D.  R.  Buss,  D.  E.  Stephenson,  and 
J.  W.  Mercer. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  1087-1120,  21  fig,  5  tab,  8  ref.  Dept.  of 
Energy  Contract  DE-AC09-76SR-00001. 

Descriptors:  'Radioactive  waste  disposal,  'Path  of 
pollutants,  'Water  quality  control,  'Groundwater 
movement,  'Solute  transport,  'Model  studies, 
Mathematical  models,  Savannah  River  Plant, 
Aiken,  South  Carolina,  Waste  disposal,  Industrial 
wastes,  Regional  planning,  Cost  analysis,  Comput- 
er program. 

A  grid  refinement  technique  was  used  to  simulate 
groundwater  flow  and  solute  transport  at  regional 
and  local  scales  within  the  General  Separation 
Area  at  the  Savannah  River  Plant,  Aiken,  South 
Carolina.  The  regional  model,  calibrated  by  an 
automatic  nonlinear  least-squares  procedure,  re- 
sulted in  a  set  of  hydraulic  parameter  values  con- 
sistent with  determinations  made  by  other  meth- 
ods The  automatic  procedure  greatly  facilitated 
the  calibration  of  the  model  in  which  ten  hydraulic 
parameters  were  treated  as  unknowns.  Groundwat- 
er flow  velocities,  calculated  from  the  regional 
flow  model,  were  used  to  perform  particle-tracking 
analyses.  Flow  directions  were  compared  with  ob- 
served directions  of  flow  to  provide  a  check  on  the 
calibration  of  the  model  prior  to  performing  solute 
transport  modeling.  Local  transport  models  were 
developed  for  two  waste  disposal  sites  within  the 
General  Separations  Area.  It  was  necessary  to 
reduce  the  area  of  the  model  domain  to  maintain 
cost  and  computational  efficiency.  Preservation  of 
regional  flow  phenomena  within  the  local  model 
domains  was  accomplished  by  a  grid  refinement 
technique.  The  regional  model  provided  boundary 
conditions  and  hydraulic  parameters  to  the  local 
models,  allowing  finite-difference  mesh  refinement 
for  the  transport  calculations.  The  local  transport 
simulations  evaluated  hypothetical  groundwater 
remediation  systems.  The  grid  refinement  tech- 
nique in  conjunction  with  the  parameter  estimation 
method  was  very  effective  in  the  analysis  of  re- 
gional and  local  flow  and  transport  phenomena  in 


the  General  Separation  Area.  The  model  calibra- 
tion was  not  severely  constrained  by  artificially 
imposed  boundary  conditions.  The  estimated  hy- 
draulic parameters,  determined  objectively  by  the 
automatic  procedure,  showed  excellent  agreement 
with  results  from  other  methods.  (See  also  W88- 
10912)  (Author's  abstract) 
W88-10967 


AUTOMATED  GIS  FOR  GROUND  WATER 
CONTAMINATION  INVESTIGATION, 

Environmental  Systems  Research  Inst.,  Redlands, 

CA. 

M.  Broten,  L.  Fenstermaker,  and  J.  Shafer. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  1143-1161,  4  fig,  6  ref,  1  append.  Lockheed 

Engineering  and  Management  Services  Company 

Contract  68-03-3245. 

Descriptors:  'Path  of  pollutants,  'Water  quality 
control,  'Groundwater  pollution,  'Groundwater 
movement,  'Model  studies,  Mathematical  models, 
San  Gabriel  Basin,  California,  Waste  disposal,  Data 
collections,  Land  use,  Mapping,  Data  processing, 
Hydraulic  conductivity,  Wells,  GWPATH  model, 
Geographic  Information  System,  Organic  com- 
pounds, Data  bases. 

A  prototype  geographic  information  system  (GIS) 
for  management  of  hazardous  waste  and  ground- 
water contamination  problems  was  developed.  An 
important  component  of  the  study  was  the  inter- 
face of  the  GIS  with  a  numerical  groundwater 
flowpath  model.  The  model  was  used  to  delineate 
potential  contaminant  source  areas  for  points  of 
known  contamination  in  the  San  Gabriel  Basin, 
California.  The  hydrogeological  data  included  in 
the  GIS  were  several  potentiometric  surfaces,  spe- 
cific yield,  hydraulic  conductivity,  pumpage,  geol- 
ogy, soils,  land  elevation,  aquifer  bottom  elevation, 
and  organic  chemical  sampling.  A  link  was  created 
between  well  locations  and  grid  cells  so  that  hy- 
drogeologic  data  could  readily  be  associated  with  a 
grid  or  with  specific  points  to  allow  for  interface 
with  various  groundwater  flow  and  transport 
models.  The  relational  data  base  management  capa- 
bilities of  the  system  were  used  to  create  tabular 
listings  of  data  required  as  input  to  the  groundwat- 
er flowpath  model.  Output  from  the  model  includ- 
ed planar  coordinates  defining  pathlines  and  at- 
tributes associated  with  each  line.  These  data  were 
brought  back  into  the  GIS  and  used  to  define 
potential  contaminant  source  areas.  Additional 
data  within  the  GIS  used  for  overlay  analyses  and 
mapping  included  a  detailed  land  use  data  base, 
locations  and  names  of  hazardous  substance  related 
activities,  municipal  boundaries,  census  tracts, 
water  purveyor  service  areas,  transportation  net- 
work, streams,  soil  associations,  and  geology.  Ge- 
neric capabilities  of  the  GIS  provided  for  relative- 
ly simple  analyses  and  product  generation.  (See 
also  W88-10912)  (Cassar-PTT) 
W88- 10969 


TWO  DIMENSIONAL  MODELING  AP- 
PROACH OF  A  MIXTURE  OF  COMPOUNDS 
FOR  THE  ASSESSMENT  OF  HUMAN  AND 
ENVIRONMENTAL  HEALTH  IMPACTS, 

Monsanto  Co.,  St.  Louis,  MO. 

C.  A.  Staples. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  1209-1230,  6  fig,  6  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Groundwater  movement,  'Organic 
compounds,  'Model  studies,  Mathematical  models. 
Waste  disposal,  Solvents,  Rivers,  Toxicity, 
Aquifers,  Unconfined  aquifers,  Shallow  aquifers, 
Mass  transport,  Regulations,  Equalizing  basins, 
Chlorinated  hydrocarbons,  Waste  treatment. 

A  two-dimensional  modeling  approach  was  used  to 
evaluate  movement  potential  within  an  aquifer, 
discharge  to  a  river  and  resultant  river  concentra- 
tions of  organic  chemicals  originating  in  a  waste 
facility.  The  treatment  site  contained  an  equaliza- 
tion basin,  an  emergency  basin,  surge  basin,  lime- 


stone pit,  activated  sludge  basins,  and  clarifier, 
with  discharge  into  a  semi-regulated  river.  Flow 
evaluations,  geometry,  compound  mixture  charac- 
teristics and  loadings  of  the  aquifer  were  used  as 
data  inputs  to  a  modified  random-walk  model. 
Results  suggest  that  the  concentrations  of  the 
chemicals  (a  mixture  of  chlorobenzene  and  other 
solvents)  discharging  to  the  surface  water  had  no 
discernible  impact  on  human  or  environmental 
health.  The  margin  of  safety  (toxicologically  safe 
concentration/exposure  concentration)  was  2700- 
3600.  A  margin  of  safety  greater  than  1  is  consid- 
ered acceptable.  No  remediation  of  the  aquifer  was 
deemed  necessary.  However,  removal  of  a  main 
source  of  solvent  loading  would  further  improve 
the  margin  of  safety.  (See  also  W88-10912)  (Cassar- 
PTT) 
W88-10973 


APPLICATION  OF  SENSITIVITY  AND 
SECOND  ORDER  UNCERTAINTY  ANALYSIS 
IN  FORMULATING  REGIONAL  GROUND- 
WATER CONTAMINATION  RISKS  AND  DATA 
SENSITIVITIES, 

Kirkner  and  Associates,  Inc.,  Lake  Wales,  FL. 
M.  L.  Voorhees,  and  J.  M.  Rice. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  1262-1288,  12  fig,  2  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Sensitivity  analysis,  'Model  studies, 
Mathematical  models,  Florida,  Septic  tanks,  Waste 
disposal,  Wastewater  treatment,  ISUAP  model, 
Risks,  Nitrates,  Uncertainty  analysis. 

A  three-dimensional  analytical  model  (Information 
Sensitivity  and  Uncertainty  Analysis  Program, 
ISUAP)  was  developed  to  study  the  contamination 
risk  from  residential  septic  tanks  in  Florida.  A 
model  septic  tank  site  was  formulated  and  subject- 
ed to  uncertain  model  input  parameters.  Param- 
eters included  source  size,  dispersivities,  hydraulic 
conductivity,  porosity,  hydraulic  gradient,  first 
order  decay,  retardation,  and  contamination  source 
strength.  Numerical  quadrature  was  applied  in  for- 
mulating aerial  sources  and  average  vertical  con- 
centrations. Moments  about  the  plume  and  source 
centroids  were  computed  to  establish  the  migration 
and  potential  for  each  region  and  selected  constitu- 
ents. First  order  sensitivity  analysis  identified  pa- 
rameters which  had  the  large  product  of  partial 
derivatives  and  regional  parameter  variance.  Ap- 
plication of  these  procedures  resulted  in  an  objec- 
tive approach  in  ranking  hydrogeologic  regions. 
Monte  Carlo  simulation  provided  a  reliable  check 
of  uncertainty  analysis  results.  Contamination  risk 
was  defined  for  eight  representative  hydrogeologic 
regions  in  Florida.  (See  also  W88-10912)  (Cassar- 
PTT) 
W88-10975 


USE  OF  PC  SPREADSHEET  MODELS  AS  A 
ROUTINE  ANALYTICAL  TOOL  FOR  SOLV- 
ING GROUND  WATER  PROBLEMS, 

Highland  Associates,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10979 


GEOCHEMICAL  REACTION  MODELING  IN 
CONTAMINANT  MIGRATION  STUDIES  OF 
THE  URANIUM  MILL  TAILINGS  ENVIRON- 
MENT, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
S.  R.  Peterson,  and  W.  J.  Deutsch. 
IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin,  OH. 
1987.  p  1353-1383,  14  fig,  4  tab,  49  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Radioactive  wastes,  'Plumes,  'Model 
studies,  Mathematical  models,  Aquifers,  Industrial 
wastes,  Spoil  banks,  Solute  transport,  Metals, 
Heavy  metals,  Trace  elements,  Aluminum,  Calci- 
um, Sulfates,  Iron,  Iron  hydroxides.  Adsorption, 
Manganese,  Selenium,  Zinc,  Chemical  speciation. 
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Geochemistry,   Uranium,   Mine  wastes,  Chemical 
reactions,  Wastewater  lagoons. 

A  computer-based  conceptual  model  was  used  to 
predict  contaminant  concentrations  in  effluents 
from  column  experiments  and  in  plumes  migrating 
from  a  uranium  mill  tailings  waste  impoundment. 
The  solids  chosen  for  inclusion  in  the  conceptual 
model  were  selected  based  on  reviews  of  the  litera- 
ture, on  ion  speciation/solubility  calculations  per- 
formed on  column  effluent  solutions,  and  on  miner- 
al characterization  of  the  contacted  and  uncontact- 
ed  sediments.  The  mechanism  of  adsorption  includ- 
ed in  the  conceptual  chemical  model  was  chosen 
based  on  results  from  semi-selective  extraction  ex- 
periments and  from  mineral  characterization  pro- 
cedures performed  on  the  sediments.  Macro  con- 
stituents (for  example,  Ca,  sulfate,  Al,  Fe,  and  Mn) 
of  the  tailings  solution  in  both  the  laboratory  and 
the  field  were  predicted  closely  by  considering 
their  concentrations  to  be  controlled  by  the  pre- 
cipitation/dissolution of  solid  phases.  Trace  ele- 
ments, however,  was  generally  predicted  to  be 
undersaturated  with  respect  to  plausible  solid 
phase  controls.  The  concentration  of  several  of  the 
trace  elements  were  closely  predicted  by  consider- 
ing their  concentrations  to  be  controlled  by  ad- 
sorption onto  the  amorphous  iron  oxyhydroxides 
that  precipitated.  (See  also  W88-10912)  (Cassar- 
PTT) 
W88-10980 


USE  OF  THE  VERTICAL  HORIZONTAL 
SPREAD  (VHS)  MODEL  FOR  DELISTING 
HAZARDOUS  WASTE, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 

K.  H.  Reinert. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.  p  1384-1399,  6  fig,  1  tab,  16  ref. 

Descriptors:  *Model  studies,  *Path  of  pollutants, 
•Groundwater  pollution,  *Waste  disposal,  ♦Envi- 
ronmental protection,  Landfills,  Leachates,  Re- 
source Conservation  and  Recovery  Act,  Mathe- 
matical models,  Regulations,  VHS  model.  Vertical 
horizontal  spread,  Delisting  petitions,  Hazardous 
wastes. 

In  compliance  with  the  Hazardous  and  Solid 
Waste  Amendments  of  1984  under  the  Resource 
Conservation  and  Recovery  Act,  the  U.S.  EPA 
has  developed  a  new  procedure  for  delisting  haz- 
ardous wastes.  This  procedure  utilizes  a  generic, 
analytical  groundwater  transport  model  (VHS 
model)  in  the  decision  making  process.  The  delist- 
ing petitioner  must  obtain  chemical  measurements 
of  various  hazardous  constituents  in  the  waste 
leachate.  The  model  then  predicts  the  concentra- 
tions of  these  constituents  at  an  off-site  receptor 
point  downgradient  from  a  generic  hazardous 
waste  landfill.  The  VHS  model  utilizes  a  one- 
dimensional  steady  flow  regime  with  horizontal 
dispersion  perpendicular  to  the  flow  path.  This 
paper  examines  the  use  of  the  VHS  model  in 
preparing  delisting  petitions  of  hazardous  waste  for 
landfill  disposal.  Seven  specific  inputs  or  assump- 
tions are  as  follows:  (1)  receptor  well  or  compli- 
ance point  directly  in  the  flow  line,  152.4  m  down- 
gradient;  (2)  waste  volume  and  dilution;  (3)  no 
attenuation  zone;  (4)  unlined  municipal  landfill;  (5) 
no  site-specific  data  are  utilized;  (6)  transverse 
dispersivity;  and  (7)  disposal  trench  width.  The 
model  represents  a  worst  case  scenario.  (See  also 
W88-10912)  (Cassar-PTT) 
W88-10981 


MODELING  SORBING  SOLUTE  TRANSPORT 
THROUGH  HETEROGENEOUS  AQUIFERS 
ON  A  SUPERCOMPUTER, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

A.  K.  Valocchi,  G.  A.  Peterson,  and  O. 

Elnawawy. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.   p    1400-1412,   4   fig,    11    ref.   Grants   CEE- 

8204434  and   ECE-8418644  and   U.S.   Geological 

Survey  Grant  14-08-0001-G-1299. 


Descriptors:  *Path  of  pollutants,  'Groundwater 
pollution,  'Solute  transport,  'Adsorption, 
•Plumes,  'Model  studies.  Heterogeneity,  Perme- 
ability, Mathematical  models,  Spatial  variation,  Ki- 
netics. 

A  combined  numerical  and  analytical  modeling 
approach  was  used  to  study  the  effects  of  spatial 
variability  and  kinetics  on  the  transport  of  sorbing 
solutes.  A  finite  difference  model  based  on  a  first- 
order  reversible  kinetic  reaction  submodel  was 
constructed  and  validated.  It  was  possible  to  in- 
clude correlated  hydraulic  and  reaction  parameters 
with  the  less  permeable  zones  showing  greater 
sorptive  capacity.  Results  were  obtained  for  two- 
dimensional  flow  through  perfectly  stratified 
aquifers.  Model  runs  were  conducted  on  the 
CRAY  X-MP  supercomputer.  Use  of  a  supercom- 
puter resulted  in  a  rapid  execution  time,  even  for 
fine-grid  meshes.  The  rapid  turnaround  was  very 
beneficial  when  model  runs  were  being  run  repeat- 
edly to  explore  impacts  of  parameter  changes. 
Model  results  were  processed  on  a  high-resolution 
color  graphics  work  station.  The  analytical  model 
assumed  a  two-layer  stratified  aquifer  having  ho- 
mogeneous reaction  parameters.  The  models  were 
used  to  investigate  the  impact  of  kinetics  on  depth- 
averaged  solute  behavior.  The  results  indicate  that 
the  relative  importance  of  kinetics  diminishes  as 
the  permeability  contrast  among  the  strata  in- 
creases. (See  also  W88-10912)  (Cassar-PTT) 
W88-10982 


DEVELOPMENT  OF  A  STRUCTURED  MODEL 
OF  MICROBIAL  REACTION  IN  GROUND 
WATER  CONTAMINATION  PROBLEMS, 

Kyoto  Univ.  (Japan). 

Y.  Kurobane,  and  T.  Furuichi. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  1413-1433,  6  fig,  3  tab,  24  ref,  3  append. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Groundwater  pollution,  'Model  studies, 
'Microorganisms,  'Biodegradation,  Degradation, 
Biomass,  Mathematical  models,  Soil  bacteria,  Wil- 
liams-Monod-Fredrickson  model,  Soil  columns, 
Gear  technique,  Organic  compounds,  Simulations. 

The  structured  growth  model  of  Williams  was 
modified  to  produce  a  model  relating  the  microbial 
activity  in  a  biomass  with  the  cell  number.  This 
was  called  the  Williams-Monod-Fredrickson 
model  (WMFM).  The  model  successfully  simulat- 
ed the  actual  microbial  population  behavior  in  a 
batch  culture  and  in  a  soil  column  continuously 
furnished  with  substrate.  In  a  sensitivity  analysis 
WMFM  simulation  in  a  soil  column  was  compared 
with  different  values  of  microbe-carrying  capacity 
of  soil  (termed  Mmax).  Since  the  cell  size  varied  in 
time  depending  on  the  value  of  Mmax,  it  was 
necessary  to  carefully  distinguish  the  cell  number 
from  the  biomass  when  comparing  the  soil  micro- 
bial activity  between  different  soil  systems  in  terms 
of  the  existent  microbe.  In  a  stability  analysis  the 
response  of  the  model  to  the  change  of  dilution 
rate  in  a  continuous  cultivation  system  was  investi- 
gated. Both  WMFM  and  WMFM  with  time  lag, 
unlike  the  parent  Williams  model,  were  stable  and 
showed  no  sign  of  oscillations  to  the  change  of  the 
dilution  rate.  The  WMFM  equations  in  batch  cul- 
ture were  solved  numerically  using  Gear's  tech- 
nique since  the  equations  were  nonlinear  and 
showed  stiffness.  For  the  numerical  solution  of 
WMFM  for  soil  columns,  the  operator  splitting 
method  was  used.  The  equations  were  split  into 
physical  transport  equations  and  biological  reac- 
tion equations,  the  former  being  solved  by  the 
finite  element  method,  the  latter  by  Gear's  tech- 
nique. (See  also  W88-10912)  (Cassar-PTT) 
W88-10983 


GROUND  WATER  FLOW  MODELING  AT  A 
HAZARDOUS  WASTE  SITE  FOR  REGULATOR 
COMPLIANCE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
P.  J.  Mitchell. 

IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National    Water   Well    Association,    Dublin,   OH. 


Sources  Of  Pollution — Group  5B 

1987.  p  1434-1453,  17  fig,  8  ref.  Dept.  of  Energy 
DE-AC06-76RLO  1830. 

Descriptors:  'Environmental  protection,  'Path  of 
pollutants,  'Groundwater  pollution,  'Groundwat- 
er movement,  'Model  studies,  Mathematical 
models,  Waste  disposal,  Regulations,  Resource 
Conservation  and  Recovery  Act,  Hanford  Site, 
Washington,  Columbia  River,  Wells,  Monitoring 
wells,  Water  level  fluctuations,  Water  table,  Finite 
difference  methods,  Surface-groundwater  rela- 
tions, Solute  transport. 

A  two-dimensional  finite  difference  groundwater 
flow  model  was  developed  for  an  unconfined  aqui- 
fer underlying  a  hazardous  waste  facility  at  the 
Hanford  Site  near  the  Columbia  River  in  Washing- 
ton. Characterization  of  the  groundwater  flow 
system  was  complicated  by  water-table  fluctua- 
tions of  several  feet  per  day.  This  was  related  to 
changes  in  the  river  stage  produced  by  discharges 
from  Priest  Rapids  Dam  located  upstream.  The 
model  was  calibrated  with  6  months  of  continuous 
water-level  measurements  from  three  wells  and 
continuous  river-stage  data.  Two-hour  time  steps 
were  used  in  transient  simulations.  Measured  river 
elevations  were  used  during  each  time  step  as  a 
constant-head  boundary.  The  modeled  responses  at 
well  locations  showed  an  acceptable  match  with 
groundwater  levels  recorded  in  the  field  and  hy- 
draulic gradients  in  the  vicinity  of  the  facility. 
Simulations  of  the  unconfined  aquifer  were  made 
to  estimate  the  probable  paths  of  any  transport 
from  the  facility,  and  recommendations  were  made 
for  the  placement  of  additional  monitoring  wells 
for  regulatory  compliance. (See  also  W88-10912) 
(Cassar-PTT) 
W88-10984 


APPLICATION   AND   DEMONSTRATION   OF 
ANALYTIC  ELEMENT  MODELS, 

Minnesota  Univ.,  Minneapolis. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10986 


RESEARCH  NEEDS  IN  VALIDATING  AND 
DETERMINING  THE  PREDICTABILITY  OF 
LABORATORY  DATA  TO  THE  FIELD, 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-10998 


AQUATIC      HAZARD      ASSESSMENT:       PI- 
CLORAM, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 

and  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-11010 


PHYSICAL/CHEMICAL  PROPERTIES  OF 
2,3,7 ,8-TETRACHLORODIBENZO-P-DIOXIN, 

Monsanto  Co.,  St.  Louis,  MO. 
J.  M.  Schroy,  F.  D.  Hileman,  and  S.  C.  Cheng. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  409-421,  2  fig,  7 
tab,  19  ref. 

Descriptors:  'Path  of  pollutants,  'Physical  proper- 
ties, 'Chemical  properties,  *Tetrachlorodibenzo-p- 
dioxin,  'Dioxins,  'Fate  of  pollutants,  TCDD,  Soil 
temperature,  Volatility,  Vaporization. 

Limited  and  inaccurate  physical  property  data  for 
2,3,7, 8-tetrachlorodibenzo-p-dioxin  (TCDD)  have 
inhibited  the  development  of  good  environmental 
transport  and  fate  information  for  this  material. 
Based  on  limited  literature  data  and  transport  mod- 
eling techniques  evaporation  of  2,3,7,8-TCDD 
from  the  soil  column  was  proposed  as  a  major 
factor  in  its  movement  in  the  environment.  Esti- 
mated physical  properties  data  were  used  to  focus 
field  sampling  and  analytical  work  and  to  identify 


129 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


the  key  physical  property  parameters  that  required 
quantification.  The  following  are  some  of  the  con- 
clusions that  can  be  made  based  on  the  experimen- 
tal work  completed  to-date:  (1)  TCDD  is  volatile 
at  ambient  soil  temperatures;  (2)  TCDD  vapor 
behaves  as  an  ideal  gas  in  the  temperature  range 
studied;  (3)  Based  on  a  review  of  literature,  Stand- 
ard Chemical  Engineering  techniques  for  estimat- 
ing physical  properties  are  not  adequate  for  pre- 
dicting the  vapor  pressure  for  a  chemical  that  is  a 
solid  at  ambient  temperature  and  volatilizes  by 
sublimation.  However,  the  liquid  and  vapor  phase 
properties  of  the  solids  at  temperatures  above  their 
melting  points  can  be  estimated  by  the  standard 
methodologies;  and  (4)  The  heat  of  sublimation  for 
TCDD  is  123.91  kj/gmole.  (See  also  W88-10991) 
(Lantz-PTT) 
W88-11024 


ENVIRONMENTAL  MOBILITY  OF  DIOXINS, 

Monsanto  Co.,  St.  Louis,  MO. 
R.  A.  Freeman,  and  J.  M.  Schroy. 
IN;  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  422-439,  6  fig,  7 
tab,  50  ref. 

Descriptors:  *Dioxins,  *Model  studies,  *Path  of 
pollutants,  'Times  Beach,  *Soil  contamination, 
•Missouri,  Fate  of  pollutants,  Soil  columns,  Vapor- 
ization. 

A  model  has  been  developed  to  describe  the  vapor 
phase  transport  of  low  volatility  organic  chemicals 
in  a  soil  column.  The  mathematical  model  finds  the 
rate  of  vapor  transport  by  solving  the  dynamic 
material  and  energy  balance  around  a  soil  column. 
The  model  is  used  to  make  predictions  on  the 
transport  of  2,3,7,8-tetrachlorodiobenzo-p-dioxin 
(2,3,7,8-TCDD)  at  the  Times  Beach,  MO  site. 
Based  on  this  analysis,  the  following  conclusions 
about  the  transport  of  TCDD  can  be  reached:  (1) 
TCDD  is  volatile;  (2)  Vaporization  is  one  mecha- 
nism that  can  be  used  to  describe  the  TCDD 
concentration  profiles  measured  in  the  soil  of 
Times  Beach,  MO.  The  transport  of  TCDD  into 
and  from  a  soil  column  can  be  described  by  a 
temperature  driven  process;  (3)  Based  on  a  simula- 
tion of  the  measured  concentration  profile  of 
TCDD  at  the  end  of  ten  years  and  an  estimate  of 
the  initial  surface  concentration,  it  may  be  con- 
cluded that;  (a)  TCDD  will  volatilize  from  soils 
most  rapidly  during  the  summer  months.  TCDD 
will  not  volatilize  from  soils  to  any  appreciable 
extent  during  the  winter,  (b)  Over  50%  of  the  total 
applied  TCDD  volatilized  during  the  first  summer 
after  initial  application  at  Times  Beach,  (c)  Over 
90%  of  the  applied  TCDD  volatilized  from  the  top 
1  cm  of  soil  during  the  first  summer.  (See  also 
W88-10991)  (Lantz-PTT) 
W88-11025 


BIOCONCENTRATION  OF  FOUR  CHLORIN- 
ATED DIOXINS  BY  RAINBOW  TROUT  AND 
FATHEAD  MINNOWS, 

Department   of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  C.  G.  Muir,  A.  L.  Yarechewski,  and  G.  R.  B. 
Webster. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  440-454,  3  fig,  4 
tab,  25  ref. 

Descriptors:  *Dioxins,  'Rainbow  trout,  'Fathead 
minnows,  'Biological  magnification,  'Bioaccumu- 
lation,  Path  of  pollutants,  Tetrachlorodibenzo- 
dioxin,  Pentachlorodibenzodioxin,  Fate  of  pollut- 
ants. Hexachlorodibenzodioxin,  Heptachlorodiben- 
zodioxin. 

Accumulation  of  four  14-C-labelled  chlorinated  di- 
benzo-p-dioxins     (1,2,3,7-tetrachloro-     (T4CDD). 


1,2,3,4,7-pentachloro-  (P5CDD),  1,2,3,4,7,8-hex- 
achloro-  (H6CDD),  and  1,2.3,4,6,7,8-heptachloro- 
(H7CDD)  isomers)  from  water  by  rainbow  trout 
fry  (Salmo  gairdneri)  and  fathead  minnows  (Pime- 
phales  promelas)  was  studied  using  a  5-day  expo- 
sure period  followed  by  a  24-day  elimination 
phase.  Water  concentrations  of  these  hydrophobic 
compounds  (measured  after  centrifugation)  ranged 
from  0.005  to  0.10  ng/mL  during  the  fish  expo- 
sures. Equilibrium  bioconcentration  factors  calcu- 
lated by  use  of  a  two-compartment  kinetic  rate 
model  ranged  from  810  for  P5CDD  to  2278  for 
H6CDD  in  rainbow  trout  and  from  515  for 
H7CDD  to  4232  for  H6CDD  in  fathead  minnows. 
Elimination  rates  of  T4CDD  and  P5CDD  isomers 
were  similar  and  rapid,  with  half-lives  of  total 
radioactivity  averaging  about  2.6  days  in  trout  fry 
and  3.0  days  in  minnows.  Half-lives  of  total  14-C 
for  H6CDD  and  H7CDD  were  also  similar  but 
much  longer  than  the  other  two  isomers  averaging 
about  16  days  in  rainbows  and  20  days  in  fatheads. 
Low  bioconcentration  by  both  species  was  attrib- 
uted to  the  high  proportion  of  total  radioactivity  in 
water  apparently  unavailable  to  the  fish  because  of 
association  with  suspended  and  dissolved  material 
and  to  poor  membrane  transport.  (See  also  W88- 
10991)  (Author's  abstract) 
W88-11026 


MODEL  FOR  ESTIMATING  THE  LOADING 
RATE  OF  2,3,7,8-TETRACHLORODIBENZO-P- 
DIOXIN  TO  THE  GREAT  LAKES, 

Dow   Chemical   Co.,   Midland,   MI.   Agricultural 
Research  Lab. 
W.  B.  Neely. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  455-467,  2  fig,  5 
tab,  24  ref. 

Descriptors:  'Model  studies,  'Pollution  load, 
'Water  pollution  sources,  'Great  Lakes,  'Tetrach- 
lorodibenzodioxin,  Monitoring,  Bioaccumulation, 
Lake  Huron,  Fish. 

Identifying  trace  contaminants  in  environmental 
samples  is  becoming  a  common  occurrence.  In 
order  to  complement  this  activity  a  method  is 
needed  to  estimate  the  loading  rate  that  is  required 
to  achieve  the  observed  concentrations.  By  match- 
ing the  loading  rate  with  identified  sources  an 
assessment  of  their  importance  can  be  made.  This 
study  presents  a  framework  by  which  loading  rates 
can  be  estimated  for  the  Great  Lakes  watershed. 
Using  data  and  monitoring  results  for  2,3,7,8-te- 
trachlorodibenzo-p-dioxin  (TCDD)  the  model  is 
illustrated,  and  a  loading  rate  of  600  g/yr  was 
determined  necessary  to  achieve  the  TCDD  con- 
centrations observed  in  Lake  Huron  fish.  (See  also 
W88-10991)  (Author's  abstract) 
W88-11027 


COORDINATION  OF  LOCAL,  STATE,  AND 
FEDERAL  AGENCIES'  RESPONSE  TO 
GROUNDWATER  CONTAMINATION  EPI- 
SODES, 

Elkhart  County  Health  Dept.,  IN.  Environmental 

Health  Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-11032 


ANALYSIS  OF  WATERWELL  CONTAMINA- 
TION CASE  HISTORIES, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. Ground  Water  Section. 
M.  R.  Risch,  and  T.  W.  Zollinger. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
19-35,  1  fig,  5  tab,  15  ref. 

Descriptors:  'Groundwater  management,  'Wells, 
'Groundwater  pollution,  'Case  histories,  'Indiana, 
Data  storage  and  retrieval,  Pollutants,  Fuel,  Sol- 
vents, Salts,  Fertilizers,  Water  pollution  sources, 
Leakage,  Underground  storage,  Hazardous  materi- 
als, Waste  disposal.  Aquifers. 


The  Indiana  Ground  Water  Protection  Section  has 
developed  a  method  for  computer  storage,  analy- 
sis, and  reporting  of  water-well  and  groundwater- 
contamination  case-history  details.  System  design 
has  allowed  for  incorporation  of  the  case-history 
records  into  a  statewide  groundwater-quality  data- 
base in  the  future.  An  examination  of  the  case 
histories  for  84  incidents  of  chemical  contamina- 
tion of  water-supply  wells  in  Indiana  between  1974 
and  early  1986  suggests  that  fuels,  solvents,  salt, 
and  fertilizer  are  common  pollutants.  The  preva- 
lent sources  of  contamination  appear  to  be  leaking 
underground  storage  tanks,  hazardous  material 
spills,  and  improper  disposal  of  hazardous  wastes, 
although  the  source  was  not  confirmed  in  a  fifth  of 
the  cases.  Most  of  the  367  wells  that  were  affected 
utilized  shallow,  unconfined  aquifers  and  the  aver- 
age distance  from  the  contaminant  source  to  these 
wells  was  less  than  a  thousand  feet.  No  statistical- 
ly-significant relationships  among  the  various  case- 
history  elements  were  apparent  at  the  95-percent 
confidence  level.  This  may  be  due  in  part  to  the 
small  number  of  cases  that  were  examined  and  to 
the  nature  of  the  data  were  analyzed.  (See  also 
W88-11031)  (Author's  abstract) 
W88-11033 


NEW  WISCONSIN  GROUND  WATER  CENTER 
TACKLES  NON-POINT  SOURCE  CONTAMI- 
NATION WITH  EDUCATION, 

Wisconsin  Univ. -Stevens  Point. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11034 


GROUND  WATER  MANAGEMENT  IN 
NORTHEASTERN  ILLINOIS:  UPCONING  OF 
MINERALIZED  WATER  IN  THE  MT.  SIMON 
FORMATION, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11038 


WATER  AND  TRITIUM  MOVEMENT  IN 
VARIABLY  SATURATED  GLACIAL  DEPOSITS 
NEAR  SHEFFIELD,  ILLINOIS, 

Geological  Survey,  Urbana,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11042 


APPLICATION  OF  SEISMIC,  EM  AND  RESIS- 
TIVITY TECHNIQUES  TO  DESIGN  A 
GROUND  WATER  MONITORING  PROGRAM 
AT  A  LANDFILL  IN  NORTHWESTERN  ILLI- 
NOIS. 

Geotechnology,  Inc.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11043 


SOIL  GAS  INVESTIGATIONS  FOR  VOLATILE 
SUBSURFACE  CONTAMINANTS:  CASE  STUD- 
IES IN  KANSAS,  USA, 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11048 


DESIGN  AND  IMPLEMENTATION  OF  AN  EF- 
FECTIVE   SOIL    GAS    MONITORING    PRO- 
GRAM   FOR    FOUR-DIMENSIONAL    MONI- 
TORING OF  VOLATILE  ORGANICS  IN  THE 
SUBSURFACE, 
IEP,  Inc.,  Westerville,  OH. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11049 


MOVEMENT  OF  PESTICIDES  AND  NUTRI- 
ENTS INTO  TILE  DRAINAGE  WATER  IN 
SOUTHEASTERN  INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
E.  J.  Kladivko,  R.  L.  Huffman,  K.  M.  Oates,  G.  E. 
Van  Scoyoc,  and  F.  J.  Larney. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
311-323,  3  fig,  3  tab,  11  ref. 
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Descriptors:  *Path  of  pollutants,  *Pesticides,  ♦Nu- 
trients, *Tile  drainage.  *Drainage  water,  *Indiana, 
*Soil  water,  Soil  types,  Permeability,  Leaching, 
Water  quality,  Drain  spacing,  Flow  rates,  Herbi- 
cides, Insecticides,  Water  table,  Piezometric  head, 
Vadose  water,  Sorption,  Model  studies,  Burrows, 
Porosity. 

A  tile-drainage  study  was  initiated  in  1983  on  a 
Clermont  silt-loam  soil  in  southeastern  Indiana. 
This  soil  has  high  silt  and  low  organic  matter 
contents  and  is  very  slowly  permeable.  The  pres- 
ence of  crayfish  burrows  and  other  macropores  as 
well  as  the  low  organic-matter  and  clay  content  of 
the  soil  may  allow  significant  leaching  of  agricul- 
tural chemicals  to  occur  in  spite  of  the  low  matrix 
conductivity.  In  Autumn  1985  a  water-quality 
study  was  added  to  the  tile-drainage  study  to  quan- 
tify chemical  movement  through  the  Clermont 
soil.  The  randomized  block  design  has  two  repli- 
cates and  four  tile  spacings  (5,  10,  20,  and  40m). 
The  center  tile  lines  for  the  5-,  10-,  and  20m- 
spacing  plots  are  instrumented  at  the  tile  outlet  to 
measure  water  outflow  rates  and  to  sample  water 
on  a  flow-proportional  basis.  Water  samples  are 
being  analyzed  for  nutrients  (N,  P,  K,)  and  applied 
pesticides  (atrazine,  cyanazine,  alachlor,  terbufos, 
carbofuran,  chloropyrifos).  Soil  samples  are  also 
being  collected  each  autumn  to  a  depth  of  90  cm 
and  analyzed  by  depth  increment  for  the  same 
chemicals.  Field  measurements  of  outflow  rates, 
water  table  levels,  piezometric  heads,  and  soil- 
water  potential  and  content  in  the  vadose  zone  will 
provide  data  needed  to  model  water  and  chemical 
movement  through  this  soil.  Sorption  and  leaching 
data  for  these  pesticides  on  the  Clermont  are  being 
obtained  with  batch  and  packed-column  studies  in 
the  laboratory.  Several  published  models  for  pesti- 
cide movement  through  soils  are  evaluated  with 
the  field  data.  (See  also  W88-11031)  (Author's  ab- 
stract) 
W88- 11050 


USE  OF  MULTIPLE  PATHWAY  COMPUTER 
CODES  FOR  ASSESSMENT  OF  HEALTH  EF- 
FECTS FROM  LOW-LEVEL  RADIOACTIVE 
WASTE, 

Rogers   and   Associates   Engineering   Corp.,   Salt 

Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-11051 


MIDWESTERN  MONITORING  WELL  INSTAL- 
LATION AND  DEVELOPMENT, 

Geotechnology,  Inc.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11055 


INSTALLATION  OF  OBSERVATION  WELLS: 
THE  HIDDEN  COSTS, 

Groundwater  Technology,  Inc.,  North  Ridgeville, 

OH. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11057 


ENHANCED  NATURAL  DEGRADATION  OF  A 
SHALLOW  HYDROCARBON  CONTAMINAT- 
ED AQUIFER, 

Groundwater  Technology,  Inc.,  Farmington  Hills, 

MI. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11060 


ARMY  INSTALLATION  RESTORATION  PRO- 
GRAM: CONTAMINATED  SOIL  CLEANUP 
OBJECTIVES  FOR  AN  INACTIVE  ARMY  AM- 
MUNITION PLANT, 

Army    Biomedical    Research    and    Development 

Lab.,  Fort  Detrick,  MD. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11062 


GROUND  WATER  QUALITY  MONITORING 
IN  IOWA:  NITRATE  AND  PESTICIDES  IN 
SHALLOW  AQUIFERS, 

Geological  Survey,  Iowa  City,  IA.  Water  Re- 
sources Div. 


P.  K.  B.  Hunt,  and  M.  G.  Detroy. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
591-612,  11  fig,  12  tab,  22  ref. 

Descriptors:  *Pollutant  identification,  *Water  qual- 
ity, *Nitrates,  'Pesticides,  "Herbicides,  "Shallow 
wells,  *Iowa,  Geologic  formations,  Water  sam- 
pling, Chemical  analysis,  Nitrogen,  Water  quality 
standards,  Drinking  water,  Atrazine,  Triazine  pes- 
ticides, Seasonal  distribution,  Groundwater  man- 
agement, Aquifers. 

Samples  from  wells  in  Quaternary  aquifers,  wells 
less  than  150  feet  deep,  or  both,  were  analyzed  for 
nitrate  and  selected  pesticides.  In  water  samples 
collected  from  605  shallow  wells  nitrate  concentra- 
tions ranged  from  less  than  0.02  to  26.6  milligrams 
per  liter  as  nitrogen.  Seventeen  percent  of  the 
samples  had  concentrations  of  nitrate  between  5 
and  10  milligrams  per  liter  as  nitrogen;  7  percent 
had  concentrations  larger  than  the  maximum  con- 
taminant limit  for  public  drinking  water  (10  milli- 
grams per  liter  as  nitrogen).  Twenty-three  percent 
of  the  samples  had  a  detectable  concentration  of  at 
least  one  pesticide:  alachlor,  atrazine,  cyanazine, 
dicamba,  metolachlor,  or  metribuzin.  Atrazine  was 
the  most  prevalent  pesticide;  concentrations, 
which  ranged  form  0.12  to  12.0  micrograms  per 
liter  were  detected  in  21  percent  of  the  samples. 
Pesticide  concentrations  as  large  as  14  micrograms 
per  liter  were  detected  in  some  samples.  The  re- 
sults of  the  monitoring  program  indicate  a  relation 
between  decreasing  well  depth  and  the  presence  of 
detectable  concentrations  of  nitrate  and  pesticides. 
Most  nitrate  and  pesticide  detection  was  in  areas 
where  Quaternary  aquifers  are  the  principal  source 
of  groundwater.  Pesticides  were  detected  in  sam- 
ples collected  throughout  the  year;  samples  col- 
lected in  late  spring  and  early  summer  more  fre- 
quently contained  pesticides  than  the  other  sam- 
ples. (See  also  W88-1 1031)  (Author's  abstract) 
W88- 11066 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
GROUNDWATER  QUALITY:  NITRATES  AND 
PESTICIDES. 

For  primary  bibliographic  entry  see  Field  4C 
W88-11067 


OVERVIEW   OF  NITROGEN  MANAGEMENT 

FOR    CONSERVATION   TILLAGE    SYSTEMS: 

AN  OVERVIEW, 

Minnesota  Univ.  Technical  Coll.,  Waseca. 

For   primary   bibliographic   entry   see   Field   4D. 

W88-11070 


OVERVIEW  OF  RURAL  NONPOINT  POLLU- 
TION IN  THE  LAKE  ERIE  BASIN, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
D.  B.  Baker. 

IN:  Effects  of  Conservation  Tillage  on  Ground- 
water Quality:  Nitrates  and  Pesticides.  Lewis  Pub- 
lishers, Chelsea,  Michigan,  1987.  p  65-91,  5  fig,  10 
tab,  25  ref. 

Descriptors:  *Nonpoint  pollution  sources,  *Water 
pollution  sources,  "Agricultural  runoff,  "Agricul- 
tural engineering,  "Agricultural  hydrology,  "Ni- 
trates, "Pesticides,  "Great  Lakes,  Phosphorus,  Or- 
ganic pesticides,  Organic  compounds,  Water  pollu- 
tion, Bed  load,  Seasonal  variation,  Storms,  Sedi- 
ment transport,  Runoff,  Watersheds,  Monitoring, 
Rural  areas,  Lakes,  Rivers. 

An  overview  is  presented  of  nitrate  and  pesticide 
contamination  in  the  surface  water  of  the  Lake 
Erie  Basin  region,  including  data  on  sediment  and 
phosphorous  loads  in  the  rivers  of  this  region. 
Included  in  the  discussion  are  Lake  Erie  tributary 
monitoring  programs,  material  transport  during 
storm  events,  annual  and  seasonal  variability  in 
loadings,  mean  annual  loads,  unit  area  loads,  and 
sediment  delivery  ratios.  Profiles  from  annual  che- 
mographs  are  presented,  Lake  Erie  Basin  is  com- 
pared with  the  Chesapeake  Bay  Basin  for  river 
loadings  of  sediment,  total  phosphorus  and  total 
nitrogen.  The  tributary  monitoring  programs  in  the 
Lake  Erie  Basin  indicate  that  area  rivers  transport 


large  loads  of  sediments  and  both  particulate  and 
soluble  phosphorus  derived  from  agricultural 
sources.  Agricultural  runoff  also  results  in  riverine 
nitrate  concentrations  that  frequently  exceed 
drinking  water  standards.  Relatively  high  concen- 
trations of  many  currently  used  pesticides  are  also 
present  in  area  streams  and  public  water  supplies 
during  runoff  events  following  pesticide  applica- 
tion. The  Lake  Erie  tributary  monitoring  programs 
also  illustrate  the  substantial  effects  of  watershed 
size  on  the  characteristics  of  agricultural  pollution 
in  stream  and  river  systems.  (See  also  W88-11067) 
(Friedmann-PTT) 
W88-11071 


HYDROLOGIC  EFFECTS  OF  CONSERVATION 
TILLAGE  AND  THEIR  IMPORTANCE  RELA- 
TIVE TO  WATER  QUALITY, 

Iowa  State  Univ.,  Ames. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11073 


SOIL  CHEMICAL  AND  BIOLOGICAL  PROP- 
ERTIES AS  AFFECTED  BY  CONSERVATION 
TILLAGE:  ENVIRONMENTAL  IMPLICA- 
TIONS, 

Ohio  State  Univ.,  Wooster.  Agricultural  Technical 

Inst. 

For  primary  bibliographic  entry  see  Field  4C. 

W88- 11074 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
BIOLOGICAL  AND  CHEMICAL  SOIL  CONDI- 
TIONS: REGIONAL  AND  TEMPORAL  VARIA- 
BILITY, 

Kentucky  Univ.,  Lexington. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11075 


EFFECTS  OF  CONSERVATION  TILLAGE 
PRACTICES  ON  PESTICIDE  VOLATILIZA- 
TION AND  DEGRADATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11076 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  DISSIPATION, 

Agricultural  Research  Service,  Beltsville,  MD. 
For  primary  bibliographic  entry  see  Field  4C. 
W88- 11077 


PROCESSES  INFLUENCING  PESTICIDE  LOSS 
WITH  WATER  UNDER  CONSERVATION 
TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  4C 

W88-11078 


EFFECTS  OF  CONSERVATION  TILLAGE  ON 
PESTICIDE  LOSS  WITH  WATER, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11079 


EFFECT   OF  CONSERVATION   TILLAGE   ON 
FATE  AND  TRANSPORT  OF  NITROGEN, 

North  Carolina  State  Univ.,  Raleigh. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11080 


EFFECT  OF  CONSERVATION  TILLAGE  ON 
PROCESSES  AFFECTING  NITROGEN  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  4C. 
W88-11081 


MANURE  MANAGEMENT  WITH  CONSERVA- 
TION TILLAGE, 

Cornell  Univ.,  Ithaca,  NY. 
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For  primary  bibliographic  entry  see  Field  4C. 
W88-11082 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHEASTERN  GROUND 
WATER  ISSUES. 

National    Water   Well   Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11084 


INVESTIGATION  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS  AND  GROUND 
WATER  RESTORATION  IN  SOUTHEASTERN 
FLORIDA, 

CH2M  Hill,  Deerfield  Beach,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11085 


DEEP  DEDICATED  PUMP  INSTALLATION 
FLORIDA  EDB  CONTAMINATION  INVESTI- 
GATION, 

CH2M  Hill,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11087 


RANDOM    SAMPLE    SURVEY    FOR    PESTI- 
CIDES: FLORIDA  EXPERIENCE, 

Florida  State  Dept.  of  Agriculture  and  Consumer 

Services,  Tallahassee. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11093 


AGRICULTURE  AND  GROUND  WATER 
QUALITY, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  A.  Leonard. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  125- 
144,  7  fig,  3  tab,  48  ref. 

Descriptors:  'Groundwater  pollution,  ♦Agricultur- 
al runoff,  *Water  quality  control,  *Path  of  pollut- 
ants, 'Mathematical  models,  'Pesticides,  Leaching, 
Model  studies,  Surface  water,  Agricultural  chemi- 
cal. 

A  discussion  of  agricultural  water  use  in  the  South- 
eastern United  States  is  presented  with  emphasis 
on  agricultural  impacts  on  water  quality.  Technol- 
ogy for  selecting  management  systems  to  minimize 
risks  associated  with  agricultural  chemical  use  is 
also  addressed.  The  effects  of  agricultural  manage- 
ment on  potential  chemical  loading  to  groundwat- 
er can  be  evaluated  using  mathematical  models 
(such  as  GLEAMS  and  CREAMS).  Although  no 
model  has  been  shown  to  give  very  accurate  pre- 
dictions in  terms  of  absolute  values  over  a  wide 
range  of  conditions,  models  like  CREAMS  and 
GLEAMS  can  be  calibrated  to  a  specific  site  and 
management  system  using  observed  data  and  pre- 
dictions for  future  conditions  within  the  range  of 
observed  data  can  be  made.  Comparative  analysis 
using  models,  will  assist  in  development  of  sound 
management  strategies  for  protecting  groundwater 
and  surface  water  quality.  (See  also  W88-11084) 
(Miller-PTT) 
W88- 11094 


LANDFILL  LEACHATE  MIGRATION  IN 
FLORIDA'S   SURFICIAL   AQUIFER   SYSTEM, 

Northwest    Florida   Water   Management   District, 

Tallahassee. 

R   I.   Bartcl. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association.  Dublin,  OH.  1986.  p  164- 

184,  13  fig,  1  tab,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Aquifers, 
'Landfills,  'Solid  waste  disposal,  'Model  studies, 
'Florida,  'Groundwater  pollution,  Groundwater 
management.  Leachates,  Computer  models,  Hy- 
drologic  models.  Parametric  hydrology,  Waste 
dumps.  Clay  caps,  Wellpoints,  Groundwater  re- 
charge. 


As  part  of  a  continuing  study  of  municipal  solid 
waste  landfills  in  northwest  Florida,  four  landfills 
were  selected  for  detailed  investigations  to  deter- 
mine the  extent  of  existing  or  potential  contamina- 
tion of  groundwater.  An  evaluation  was  made  of 
the  effects  that  commonly  recommended  remedial 
measures  would  have  on  contaminated  sites. 
Groundwater  analysis  indicated  limited  contamina- 
tion at  each  of  these  sites.  Through  the  use  of 
groundwater  models,  site  conditions  were  simulat- 
ed to  evaluate  their  influence  on  the  movement  of 
contaminants.  This  entailed  the  use  of  two-dimen- 
sional models.  Routine  field  sampling  parameters, 
including  specific  conductance  and  dissolved  chlo- 
ride concentrations,  were  used  for  outlining  the 
principal  movements  of  contaminants  and  for  pre- 
paring predictive  models  that  included  consider- 
ation of  remedial  measure  alternatives.  Computer 
simulations  of  contaminant  transport  indicated  that 
uncontaminated  recharge  water  plays  a  large  role 
in  the  mixing  or  dilution  process  of  the  surficial 
aquifers  in  Florida.  Recharge  to  the  water-table 
aquifers  occurs  in  abundance  at  the  sites  because  of 
the  high  rates  of  infiltration,  which  are  characteris- 
tic of  Florida  conditions.  The  remedial  measure 
technologies  selected  included  the  use  of  clay  caps, 
slurry  walls,  well-point  systems  and  interceptor 
trenches.  Clay  caps  were  found  to  have  the  great- 
est use,  but  model  results  indicated  that  additional 
measures  may  be  needed  to  keep  groundwater 
from  flowing  through  the  buried  wastes.  Conclu- 
sions, based  on  model  parameter  sensitivity  analy- 
sis, indicate  contaminant  concentrations  in  ground- 
water at  some  of  the  older  sites  have  reached  a 
near  equilibrium  condition  in  a  relatively  short 
time.  So,  the  present  day  plumes  are  near  the 
expected  maximum  extent  of  observable  contami- 
nation. The  approach  taken  is  recommended  for 
landfill  owners  or  state  regulators  who  may  want 
to  know  the  benefits  realized  by  very  costly  reme- 
dial measures.  (See  also  W88- 11084)  (Author's  ab- 
stract) 
W88-11096 


CHEMISTRY  OF  GROUND  WATERS  IN  THE 
CENTRAL  FLORIDA  PHOSPHATE  DISTRICT, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

S.  B.  Upchurch. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  201- 
215,  3  tab,  30  ref. 

Descriptors:  'Path  of  pollutants,  'Florida, 
'Groundwater  po'lution,  'Aquifer  systems,  'Phos- 
phates, 'Radiation,  'Uranium,  'Chemical  proper- 
ties, Chemical  composition,  Color,  Hydrogen  ion 
cocentration,  Iron,  Acidic  water,  Water  quality, 
Water  properties. 

The  natural  quality  of  groundwaters  in  the  central 
Florida  phosphate  mining  district  is  summarized 
and  some  of  the  public  concerns  with  respect  to 
groundwater  pollution  are  discussed.  The  four  aq- 
uifer systems  present  in  the  district  are  lithological- 
ly  dissimilar  and  each  results  in  a  different  set  of 
water  quality  conditions  and  problems.  The  surfi- 
cial aquifer  is  characterized  by  acidic,  organic-  and 
iron-rich  waters  that  frequently  fail  water  quality 
standards  for  color,  iron,  pH  and  other  parameters 
owing  to  natural  processes.  Gross-alpha  radiation 
in  excess  of  the  15  pCi/1  MCL  is  a  major  problem. 
The  gross-alpha  radiation  is  largely  a  result  of 
polonium-210.  The  intermediate  aquifer,  which  in- 
cludes the  phosphate  ore  deposits,  occasionally  has 
elevated  phosphorus,  fluoride  and  radium-226,  but 
these  occurrences  are  widely  scattered  and  the 
aquifer  is  seldom  used.  The  secondary  artesian  and 
Floridan  aquifers  generally  have  high  quality 
water.  Sulfate  and  radium-226  may  be  local  prob- 
lems in  the  Floridan.  Two  areas  can  be  identified 
as  regional  problems  on  a  consistent  basis:  (1) 
interaquifer  transfer  of  naturally  contaminated  sur- 
ficial aquifer  water  to  the  Floridan  aquifer  and  (2) 
contamination  in  the  vicinity  of  agrichemical 
plants.  Recent  work  indicates  that  the  first  problem 
is  minimized  by  dilution,  buffering,  sorption  on 
rock  surfaces  and  radioactive  decay.  The  second 
problem  is  restricted  in  extent,  but  it  remains  a 
major  concern  with  extensive  on-going  monitoring 
and  local  remedial  actions.  (See  also  W88-11084) 
(Miller-PTT) 


W88-11098 


EXPERIMENTAL  APPROACH  TO  DETER- 
MINING SUBSURFACE  LEAKAGE  FROM  A 
SURFACE  IMPOUNDMENT  USING  A  RADIO- 
ISOTOPE TRACER, 

Oak  Ridge  National  Lab.,  TN. 

T.  L.  Ashwood,  J.  D.  Story,  I.  L.  Larsen,  and  F.  J. 

Schultz. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  216- 

227,   2  fig,  4  tab,   3  ref.   Department  of  Energy 

Contract  No.  DE-ACO5-84OR21400. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
waste  disposal,  'Florida,  'Groundwater  move- 
ment, Radioisotopes,  Bromine,  Sewer  systems, 
Storm  drains,  Drainage  systems,  Tracers,  Radioac- 
tive tracers,  Isotopic  tracers,  Monitoring  wells, 
Sursurface  water. 

Bromine-82,  a  35.3-h  half-life  radionuclide,  was 
used  as  a  tracer  to  determine  the  paths  and  rates  of 
leakage  from  an  unlined,  1 ,000,000-gal  (3,785,000 
L)  surface  impoundment  at  the  Oak  Ridge  Nation- 
al Laboratory.  Since  the  impoundment  is  underlain 
and  surrounded  by  storm  sewer  and  sanitary  sewer 
lines,  known  and  suspected  leak  sites  in  the  storm 
drain  catch  basins  and  sanitary  sewer  manholes 
were  sampled  periodically  and  analyzed  for  Bro- 
mine-82. A  series  of  four  groundwater  monitoring 
wells  were  also  sampled  for  Bromine-82.  Although 
the  catch  basin  and  manhole  samples  picked  up 
Bromine-82  in  leakage  from  the  impoundment,  the 
monitoring  well  samples  did  not  contain  detectable 
levels  of  the  radionuclide  less  than  5  hours  after 
application  of  the  tracer.  It  was  concluded  that  the 
monitoring  wells  were  sampling  groundwater 
moving  through  the  formation,  whereas  the  storm 
drains  and  manholes  were  sampling  water  leaking 
rapidly  through  secondary  porosity  and  along  pre- 
ferred pathways.  The  decline  in  the  tracer  concen- 
tration as  a  function  of  time  was  used  to  determine 
the  residence  time  and  flow  rate  of  water  in  the 
pond.  The  flow  rate,  when  compared  with  the 
known  outflow  rate,  indicated  that  the  leakage 
flow  was  small.  Therefore,  the  main  value  of  the 
test  was  to  identify  rapid  leakage  pathways.  The 
experiment  demonstrates  the  need  for  sampling 
subsurface  drain  systems  as  part  of  an  integrated 
monitoring  system  for  leakage  detection.  The  ef- 
fectiveness of  Bromine-82  as  a  tracer  for  rapid 
leaks  was  also  shown.  (See  also  W88- 11084)  (Au- 
thor's abstract) 
W88-11099 


GEOLOGIC  AND  GEOPHYSICAL  CHARAC- 
TER OF  FRACTURE  ZONES  IN  A  CARBON- 
ATE AQUIFER, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

M.  Stewart,  and  J.  Wood. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  289- 
294,  5  ref. 

Descriptors:  'Florida,  'Aquifer  systems,  'Geolog- 
ic fractures,  Electrical  studies,  Gravity  studies, 
Diffusivity,  Hydraulics,  'Geophysics,  Porosity. 

The  geologic  and  geophysical  character  of  fracture 
zones  in  carbonate  aquifers  was  studied.  Two 
major  photolinears  at  two  field  sites  in  west-central 
Florida  were  investigated.  The  sites  overlie  the 
Floridan  Aquifer,  a  very  extensive  tertiary  lime- 
stone aquifer  system.  Geophysical  methods  includ- 
ed vertical  electrical  soundings,  horizontal  electri- 
cal profiles,  tri-potential  arrays  and  microgravity. 
In  addition,  detailed  soil  borings  were  completed 
at  each  site.  The  data  from  the  vertical  electrical 
soundings  provide  very  good  information  on  the 
variation  in  stratigraphy  and  depth  to  rock  across 
the  fracture  zone.  At  both  sites,  the  principal  frac- 
ture zone  is  distinguished  by  a  central  depression 
about  20  m  wide.  However,  at  one  site,  the  central 
depression  is  within  a  wider,  V-shaped  depression. 
At  the  other  site,  the  fracture  zone  is  flanked  by 
low  ridges  on  the  bedrock  surface.  The  tri-poten- 
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tial  arrays  detected  individual  fractures  which 
were  confirmed  by  the  soil  borings.  Both  the  gravi- 
ty and  electrical  data  suggest  that  there  is  a  20- 
30%  reduction  in  bulk  porosity  of  the  limestone  in 
a  50-80  m  wide  zone  centered  on  the  principal 
fracture  system.  This  decrease  in  bulk  porosity  can 
be  expected  to  increase  the  hydraulic  diffusivity  of 
the  fracture  zone  and  reduce  the  transverse  disper- 
sivity  which  may  lead  to  high  velocity,  low  disper- 
sivity  contaminant  transport  through  the  principal 
fracture  systems.  (See  also  W88-11084)  (Author's 
abstract) 
W88-11103 


SURFACE-GEOPHYSICAL  INVESTIGATIONS 
AT  THE  NORTH  HOLLYWOOD  DUMP,  MEM- 
PHIS, TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
M.  W.  Bradley. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  324- 
343,  12  fig,  11  ref. 

Descriptors:  *Tennessee,  *Groundwater  pollution, 
*Superfund  sites,  'Landfills,  *Waste  disposal,  Do- 
mestic wastes,  Industrial  wastes.  Municipal  wastes, 
Leaching,  Conductivity,  Resistivity,  Clays,  Alluvi- 
al deposits.  Direct  current  resistivity,  Terrain-con- 
ductivity methods,  Geohydrology. 

Two  surface-geophysical  methods,  direct  current 
resistivity  and  terrain-conductivity,  were  used  to 
identify  areal  and  vertical  zones  in  the  possible 
contaminated  water  table  aquifer  near  the  North 
Hollywood  Dump.  The  site,  initially  used  for  do- 
mestic waste  disposal  and  later  as  a  municipal  and 
industrial  landfill,  is  the  highest  priority  Federal 
Superfund  site  in  Tennessee.  Surface-geophysical 
methods  cannot  determine  the  occurrence  of  or- 
ganic compounds  but  can  indicate  the  presence  of 
groundwater  containing  relatively  high  dissolved 
solids  concentrations  that  may  be  associated  with 
contamination  from  waste  material.  Direct-current 
resistivity  soundings  were  used  to  delineate  the 
contact  between  alluvial  deposits  and  underlying 
clay  and  to  identify  the  possible  zones  of  contami- 
nation within  the  sands.  Apparent  resistivities  for 
clay  beneath  the  dump  range  from  10  to  26  ohm- 
meters.  Apparent  resistivities  of  sands  measured 
about  70  to  290  ohm-meters,  but  apparent  resistivi- 
ties of  sand  in  some  localized  areas  were  typically 
<  30  ohm-meters.  The  lower  values  may  be  due  to 
the  presence  of  groundwater  with  higher  dis- 
solved-solids  concentrations  leached  from  the  land- 
fill. Terrain-conductivity  methods  indicate  areal 
and  vertical  zones  of  possible  contamination.  Ap- 
parent conductivities  were  generally  less  than  30 
millimhos/m  in  uncontaminated  areas  and  as  much 
as  80  millimhos/m  in  contaminated  areas.  Based  on 
these  results,  contamination  has  apparently  migrat- 
ed into  the  sands  below  the  waste  and  toward  the 
north  and  northwest.  Based  on  geoelectric  con- 
trasts, areas  to  the  south  and  east  of  the  dump  do 
not  appear  to  have  been  affected  by  contaminant 
migration.  (See  also  W88-1 1084)  (Miller-PTT) 
W88-11107 


SURFACE-GEOPHYSICAL  INVESTIGATIONS 
IN  MELTON  VALLEY,  OAK  RIDGE  RESER- 
VATION, TENNESSEE, 

Geological    Survey,    Nashville,    TN.    Water    Re- 
sources Div. 
P.  Tucci. 

IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  344- 
374,  16  fig,  1  tab,  17  ref. 

Descriptors:  *Path  of  pollutants,  "Tennessee, 
"Groundwater  pollution,  "Waste  disposal,  "Under- 
ground waste  disposal,  "Radioactive  waste  dispos- 
al, Resistivity,  Conductivity,  Direct  current  resis- 
tivity, Terrain-conductivity  methods,  Geohydro- 
logy, Groundwater  movement. 

Surface-geophysical  methods  were  valuable  for  re- 
fining knowledge  of  the  geohydrology  of  Melton 
Valley,  an  area  used  for  the  burial  of  low-level 
radioactive  waste  at  the  Oak  Ridge  Reservation  in 


Tennessee.  The  valley  is  characterized  by  locally 
complex  geologic  structures  of  interbedded  shale 
and  limestone.  Radionuclides  have  been  transport- 
ed from  the  burial  area  by  groundwater  along  flow 
paths  that  are,  in  part,  controlled  by  geologic 
structure  and  type.  Direct-current  resistivity 
soundings  were  used  to  determine  the  depth  of 
bedrock  and  to  aid  in  the  delineation  of  subsurface 
stratigraphy.  Depth  to  bedrock,  as  indicated  by  an 
increase  in  resistivity  in  the  interpreted  geoelectric 
layering,  was  compared  to  auger-hole  data  at  five 
sites  where  bedrock  depths  ranged  from  8-31  ft. 
Differences  between  interpreted  and  reported 
depth  to  bedrock  ranged  from  1  to  14  feet  and 
were  within  3  ft  at  four  sites.  The  subsurface 
contact  between  shale  and  limestone  was  indicated 
by  an  increase  in  model-calculated  resistivity  from 
<  100  to  >  150  ohm-meters  at  four  different  sites. 
Terrain-conductivity  profiles  were  used  to  aid  in 
mapping  surficial  geologic  contacts  between  shale 
and  limestone  units.  Terrain  conductivity  for  shale 
at  33-ft  coil  separation  was  generally  >  15  millim- 
hos/m and  ranged  from  10-40  millimhos/m.  Con- 
ductivity for  limestone  was  generally  <  15  millim- 
hos/m and  ranged  from  5  -  25  millimhos/m.  Azi- 
muthal  conductivity  surveys  indicated  that  con- 
ductivity was  greatest  when  the  transmitter  and 
receiver  coils  were  oriented  parallel  to  strike.  This 
aniostrophy  in  terrain  conductivity  shows  the  need 
to  keep  coil  orientation  consistent  throughout  the 
length  of  a  profile.  (See  also  W88-1 1084)  (Author's 
abstract) 
W88-11108 

TIME  DOMAIN  ELECTROMAGNETIC  (TDEM) 
EXPLORATION  FOR  CHARACTERIZATION 
OF  INJECTION  ZONES  AND  SALT  WATER 
INTRUSION  MAPPING, 

Earth  Technology  Corp.,  Golden,  CO. 

P.  Hoekstra,  and  L.  Evans. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  388- 

404,  17  fig,  1  tab,  1  ref. 

Descriptors:  "Aquifers,  "Geologic  mapping,  "Geo- 
logical surveys,  "Well  logs,  "Saline  water  intru- 
sion, Saline-freshwater  interface,  Resistivity,  Time 
domain  electromagnetic  exploration. 

On  the  basis  of  150  measurements,  the  application 
and  limitations  of  Time  Domain  Electromagnetic 
soundings  for  mapping  fresh  water-salt  water  inter- 
faces and  the  presence  of  high  porosity,  brine- 
saturated  strata  in  sedimentary  sections  are  dis- 
cussed. Time  Domain  Electromagnetic  soundings 
are  an  electrical  geophysical  method  used  to  deter- 
mine the  electrical  resistivity  stratification  of  the 
ground.  Because  electrical  resistivity  of  formations 
is  greatly  influenced  by  dissolved  solids  in  pore 
water,  electrical  methods  are  clearly  the  geophysi- 
cal technique  to  be  used.  The  following  questions 
are  considered.  (l)What  is  the  accuracy  of  the 
geophysical  survey  in  determining  the  depth  to  the 
fresh  water-salt  water  interface,  (2)  Can  the  con- 
centration of  dissolved  solids  be  derived  from  geo- 
physical surveys,  (3)  Is  the  method  effective  when 
there  is  a  gradual  increase  in  salinity  with  depth 
rather  than  an  abrupt  change,  and  (4)  Will  the 
method  work  equally  well  in  all  geologic  settings 
or  are  the  case  histories  shown  exceptionally 
simple  situations.  In  general.  Time  Domain  Elec- 
tromagnetic methods  are  shown  to  assist  ground- 
water exploration  in  the  Floridan  aquifer  effective- 
ly. (See  also  W88-1 1084)  (Miller-PTT) 
W88-11110 


TERRAIN  CONDUCTIVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
A   SHALLOW   AQUIFER   ~   A   CASE   STUDY, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-11111 


INDUCED  RECHARGING  AND  CONTAMINA- 
TION SUSCEPTIBILITY  OF  THE  FLORIDAN 
AQUIFER,  HILTON  HEAD  ISLAND,  SOUTH 
CAROLINA, 

South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 


For  primary  bibliographic  entry  see  Field  2F. 
W88-11117 


FINITE-ELEMENT      SIMULATION      MODEL 

FOR      SATURATED-UNSATURATED      FLUID 

DENSITY-DEPENDENT  GROUNDWATER 

FLOW     WITH     ENERGY     TRANSPORT     OR 

CHEMICALLY-REACTIVE     SINGLE-SPECIES 

SOLUTE  TRANSPORT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

C.  I.  Voss. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Water-Resources  Investigations 

Report  84-4369,  1984.  409p,  40  fig,  19  ref. 

Descriptors:  "Simulation  analysis,  "Computer 
models,  "Mathematical  models,  "Finite  element 
method,  "Saturated  flow,  "Unsaturated  flow, 
"Groundwater  movement,  "Path  of  pollutants, 
"Saline  water  intrusion,  Aquifers,  Thermal  plumes, 
Solute  transport,  Chemical  reactions,  Plumes, 
Energy  transport,  Sorption,  Dispersion,  Integrat- 
ed-finite  difference  method,  Variable-density  flow. 

SUTRA  (Saturated-Unsaturated  Transport)  is  a 
computer  program  which  can  be  used  to  simulate 
the  movement  of  fluid  and  the  transport  of  either 
energy  or  dissolved  substances  in  a  subsurface  en- 
vironment. The  model  employs  a  two-dimensional 
hybrid  finite-element  and  integrated-finite-differ- 
ence  method  to  approximate  the  governing  equa- 
tions that  describe  the  two  interdependent  process- 
es that  are  simulated  by  SUTRA:  (1)  fluid  density- 
dependent  saturated  or  unsaturated  groundwater 
flow,  and  either  (2a)  transport  of  a  solute  in  the 
groundwater,  in  which  the  solute  may  be  subject 
to:  equilibrium  adsorption  on  the  porous  matrix, 
and  both  first-order  and  zero-order  production  or 
decay,  or,  (2b)  transport  of  thermal  energy  in  the 
groundwater  and  solid  matrix  of  the  aquifer. 
SUTRA  provides,  as  the  primary  calculated  re- 
sults, fluid  pressures  and  either  solute  concentra- 
tions or  temperatures,  as  they  vary  with  time, 
everywhere  in  the  simulated  subsurface  system. 
SUTRA  may  also  be  used  to  simulate  simpler 
subsets  of  the  above  process.  SUTRA  may  be 
employed  for  areal  and  cross-sectional  models  of 
saturated  groundwater  flow  systems,  and  for  cross- 
sectional  models  of  unsaturated  zone  flow.  Solute 
transport  simulation  using  SUTRA  may  be  used  to 
simulate  natural  or  man-induced  chemical  trans- 
port, solute  sorption,  production  and  decay. 
SUTRA  may  be  used  for  simulation  of  variable 
density  leachate  movement,  and  for  cross-sectional 
simulation  of  salt-water  intrusion  in  aquifers  at 
near-well  or  regional  scales,  with  either  dispersed 
or  relatively  sharp  transition  zones  between  fresh 
water  and  salt  water.  SUTRA  energy  transport 
simulation  may  be  employed  to  model  thermal 
regimes  in  aquifers,  subsurface  heat  conduction, 
aquifer  thermal  energy  storage  systems,  geother- 
mal  reservoirs,  thermal  pollution  of  aquifers,  and 
natural  hydrogeologic  convection  systems. 
(USGS) 
W88-11120 


GROUND  WATER  FLOW  AND  CONTAMI- 
NANT TRANSPORT  ANALYSIS  IN  GLACIAL- 
LY DEPOSITED  FINE-GRAINED  SOILS:  A 
CASE  STUDY, 

Hart  Crowser,  Inc.,  Seattle,  WA. 
D.  Rathnayake,  D.  H.  Fujita,  and  C.  C.  Stanley. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  125-151.  15  fig,  3  tab,  9  ref. 

Descriptors:  "Path  of  pollutants,  "Oil  wastes, 
"Washington,  "Leachates,  "Groundwater  move- 
ment, "Glacial  drift,  Permeability,  Vertical  flow, 
Case  studies,  "Geohydrology,  Pollutants,  Soil  tex- 
ture, Hazardous  materials.  Groundwater  pollution, 
Oil  industry.  Aquifer  testing,  Monitoring. 

A  Resource  Conservation  and  Recovery  Act 
ground  water  monitoring  program  has  been  devel- 
oped for  a  hazardous  waste  (land  treatment)  site  at 
a  petroleum  refinery  located  in  northwestern 
Washington.  The  site  primarily  consists  of  glacially 
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deposited,  layered,  and  complexly  interbedded 
clay,  silt,  and  sand.  Interpretation  of  the  geology 
revealed  the  presence  of  three  aquifers  (waterbear- 
ing zones)  beneath  the  site.  These  aquifers  could 
potentially  be  contaminated  from  the  leachate  pos- 
sibly produced  from  surface  activities  at  the  site. 
The  purpose  of  the  monitoring  program  is  to 
detect  the  earliest  potential  off-site  migration  of 
contaminants  through  these  aquifers.  The  major 
result  of  our  work  involved  the  proper  identifica- 
tion and  understanding  of  the  term  'aquifer'  in 
relation  to  the  ground  water  monitoring  issues  at 
this  site.  The  definition  of  'aquifer'  in  a  regulatory 
sense  excludes  any  direct  reference  to  the  relative 
permeability  of  the  geologic  material  in  the  forma- 
tion. The  results  of  our  work,  however,  show 
when  there  was  no  restriction  on  the  relative  per- 
meability in  the  definition  of  an  aquifer  formation, 
important  technical  aspects  of  a  hydrogeologic 
analysis,  such  as  vertical  flow,  were  overlooked. 
When  the  vertical  flow  characteristics  at  the  site 
are  not  considered,  appropriate  monitoring  well 
locations  cannot  be  selected.  Our  work  demon- 
strated the  importance  of  the  vertical  flow  compo- 
nent in  designing  a  technically  competent  ground 
water  monitoring  program  in  the  complex  geologic 
setting  at  this  land  treatment  facility.  (See  also 
W88-1 1121)  (Author's  abstract) 
W88-11128 


PREDICTING  PLUME  CHARACTERISTICS 
FROM  PUMPING  WELL  CONCENTRATIONS 
USING  A  ONE-DIMENSIONAL  ANALYTICAL 
SOLUTION, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 
L.  R.  Silka. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  329-347.  6  fig,  3  tab,  15  ref. 

Descriptors:  *Plumes,  'Mathematical  analysis, 
*Path  of  pollutants,  'Groundwater  pollution, 
•Groundwater  movement,  Time  series  analysis, 
Pump  wells,  Well  data,  Prediction. 

Two  analytical  solutions  are  presented  for  inter- 
pretation of  the  concentrations  of  a  contamination 
at  a  pumping  well.  The  first  analytical  solution  is  a 
simple  equation  for  estimating  the  maximum  con- 
centrations that  would  be  expected  at  a  pumping 
well  given  the  distance  from  the  source  to  the 
well,  the  width  of  the  source  perpendicular  to  the 
flow  direction  to  the  well,  and  the  concentration  at 
the  source.  The  second  analytical  solution  is  Bear's 
equation,  modified  for  application  to  the  interpre- 
tation of  variations  in  contaminant  concentration  in 
produced  water  at  a  pumping  well.  The  analytical 
solution  provides  the  means  to  evaluate  the  ap- 
proximate extent  and  distance  to  the  original,  pre- 
pumping  plume  of  contaminated  ground  water. 
The  analytical  solution  is  applied  to  the  interpreta- 
tion of  data  collected  at  two  Superfund  sites  in 
Washington  State.  Both  sites  are  located  near 
Tacoma,  Washington.  Also,  the  aquifer  for  both 
sites  is  utilized  for  municipal  drinking  water  and 
was  discovered  to  be  contaminated  by  halogenated 
ahphatics  in  1981.  In  each  case,  the  modified  Bear 
solution  provides  the  means  to  interpret  the  con- 
centration-versus-time  date  for  the  producing  well 
and  estimate  the  size  of  the  pre-pumping  plume, 
the  distance  to  the  center  of  the  ideal,  cylindrical 
plume,  the  approximate  distance  to  the  nearest 
edge  of  the  plume,  and  the  average  concentration 
of  the  plume.  (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11138 


CONTAMINANT  EVALUATION  OF  THE 
DUWAMISH  RIVER  VALLEY,  SEATTLE, 
WASHINGTON, 

Converse  Consultants.  Inc.,  Seattle,  WA. 
J.  C.  Bruton,  and  S.  R.  Sagstad. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987 
p  349-362.  2  tab,  2  fig,  2  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutants, 
•Pipelines,  'Groundwater  pollution,  'Municipal 
wastewater.  'Soil  contamination,  Soil  tests,  Con- 
tamination, Duwamish  River,  Seattle  Washington. 


The  alignment  selected  for  the  Renton  Effluent 
Transfer  System  by  the  Municipality  of  Metropoli- 
tan Seattle  (Metro)  extended  through  the  industri- 
alized section  of  the  Duwamish  River  Valley,  in 
Seattle,  Washington.  The  pipeline  alignment  was 
approximately  twelve  miles  long  and  consisted  of 
96-inch  diameter  pipe  installed  by  both  cut  and 
cover,  and  tunnel  techniques.  A  detailed  evaluation 
of  soil  and  groundwater  contamination  along  the 
pipeline  alignment  was  completed.  Due  to  the 
length  of  the  alignment,  chemical  testing  was  per- 
formed in  a  staged  approach  that  proved  to  be  an 
effective  tool.  Concentrations  and  distribution  of 
contamination  were  found  to  be  below  dangerous 
levels  along  the  alignment  in  the  Duwamish  River 
Valley.  (See  also  W88-11121)  (Author's  abstract) 
W88-11139 


MONITORING  SURFACE  SOIL  GAS  FOR  DE- 
LINEATING GROUND  WATER  CONTAMINA- 
TION BY  PETROLEUM, 

Idaho  Div.  of  Environment,  Boise. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11140 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11141 


ESTIMATING  AIR,  WATER  AND  HYDROCAR- 
BON CONDUCTIVITY  OF  SOILS  FROM 
FIELD  MEASURABLE  PROPERTIES, 

Soil  and  Material  Engineers,  Cincinnati,  OH. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-11143 


MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART  I. 
CONCEPTUALIZATIONS, 

Oregon  Graduate  Center,  Beaverton. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11144 


MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART 
II.  CASE  HISTORIES, 

Oregon  Graduate  Center,  Beaverton. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11145 


GROUNDWATER  POLLUTION  POTENTIAL 
OF  AIR  FORCE  INSTALLATIONS  ON  GLA- 
CIAL, ALLUVIAL,  AND  BASALT  DEPOSITS 
OF  THE  NORTHWEST  -  WASHINGTON, 
OREGON,  AND  IDAHO, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
J.  K.  Yu,  and  R.  C.  Wooten. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  505-525.  11  fig,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Airports,  'Air  force  bases,  *Geo- 
hydrology,  'Environmental  effects,  Glacial  soils, 
Alluvial  soils,  Basalts,  Aromatic  compounds,  Or- 
ganic compounds,  Liquid  wastes,  Organic  wastes, 
Washington,  Oregon,  Idaho. 

Groundwater  pollution  studies  have  been  per- 
formed at  McChord  AFB,  Pierce  County,  Wash- 
ington; Kingsley  Field,  Klamath  County,  Oregon; 
and  Mountain  Home  AFB,  Elmore  County,  Idaho. 
McChord  AFB  is  situated  on  a  shallow  (depth  of 
water,  5-15-feet),  recessional,  outwash  gravel  aqui- 
fer underlain  by  Vashon  Till  and  Esperance  Sands. 
The  Esperance  Sands  is  the  major  aquifer  of  the 
county.  Kingsley  Field  overlies  the  Lower  Klam- 
ath Lakebed  of  low  permeability  lacustrine  sands, 
silts,  and  clays.  Depths  to  water  varied  from  2-10 
feet.  Mountain  Home  AFB  rests  upon  a  10-20  foot 
dry  alluvium.  Underneath  the  alluvium  is  the  ba- 
salts of  the  Idaho  Group.  Depth  to  the  sole-source 


basalt  aquifer  is  about  350  feet  from  the  land  sur- 
face. Typical  sources  for  potential  groundwater 
pollution  found  on  Air  Force  Bases  are:  (1)  fuel 
spill/leak  areas,  (2)  fire  training  areas,  (3)  landfills, 
(4)  liquid  waste  disposal/chemical  burn  pits,  (5) 
entomology  shops,  and  (6)  transformer  storage 
areas.  The  most  frequently  occurring  pollutants  are 
the  purgeable  aromatic  and  halogenated  com- 
pounds. According  to  an  earlier  report,  the 
DRASTIC  index  for  McChord  AFB  should  be 
122;  for  Kingsley  Field,  105;  and  for  Mountain 
Home  AFB,  156.  The  higher  the  index,  the  greater 
the  groundwater  pollution  potential.  In  compari- 
son with  the  DRASTIC,  field  studies  indicate  that 
McChord  AFB  groundwater  pollution  potential  is 
the  highest,  while  Mountain  Home  AFB  is  the 
lowest.  (See  also  W88-11121)  (Author's  abstract) 
W88-U147 


CHEMICAL  TRACERS  OF  POLLUTION 
PLUMES  FROM  SEPTIC  SYSTEMS  RECEIV- 
ING TWO  TYPES  OF  DETERGENTS, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Pro- 
gram. 

B.  J.  Alhajjar,  J.  M.  Harkin,  and  G  Chesters. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  527-555.  5  fig,  10  tab,  33  ref.  Bureau  of  Reclama- 
tion Contract  No.  14-34-0001-0257. 

Descriptors:  'Path  of  pollutants,  'Tracers,  'Envi- 
ronmental tracers,  'Groundwater  pollution, 
'Plumes,  'Septic  wastewater,  'Detergents,  'Moni- 
toring, Phosphates,  Carbonates,  Statistical  analysis, 
Comparison  studies. 

For  two  years,  two  groups  of  new  septic  systems 
in  coarse-textured  soils  overlying  shallow  ground 
water  were  monitored  to  determine  contaminations 
of  ground  water  caused  by  the  use  of  phosphate- 
(P04)  or  carbonate-(C03)-built  detergents.  In  the 
shallow  aquifers  the  distribution  of  detergent  resi- 
dues, nutrients  and  other  chemicals  were  examined 
in  efforts  to  trace  contaminant  plumes  from  the 
septic  systems.  The  data  were  evaluated  statistical- 
ly and  an  contaminant  transport  model  was  tested 
to  simulate  ground  water  contamination  for  a  five- 
county  region.  Detergent  residues-measured  as 
methylene-blue  active  substances  and  by  fluores- 
cence-did not  pass  undecomposed  through  the 
septic  systems.  These  two  measures  as  well  as 
temperature  and  pH  were  unacceptable  tracers  of 
plumes  of  contamination  from  septic  systems;  chlo- 
ride, electrical  conductivity  and  sodium  were  ac- 
ceptable. Neither  detergent  allowed  entry  of  total 
phosphorus  to  ground  water  in  concentrations  > 
0.1  mg/L.  However,  total  nitrogen  was  removed 
more  efficiently  from  systems  receiving  P04-built 
than  C03-built  detergents.  The  total  nitrogen 
transported  to  ground  water  was  largely  nitrate 
and  occurred  in  concentrations  of  39  and  69  mg/L 
with  P04-  and  C03-built  detergent  use,  respective- 
ly. (See  also  W88-1 1 121)  (Author's  abstract) 
W88-11148 


SUBSURFACE  TRANSPORT  OF  GASOLINE- 
DERIVED  LEAD  AT  A  FILLING-STATION 
CONTAMINATION  SITE  IN  YAKIMA,  WASH- 
INGTON, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
W.  Fish. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  557-567.  3  fig,  2  tab,  6  ref.  USGS  Grant  14-08- 
0001-A0410. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Gasoline,  'Lead,  'Groundwater  pollution, 
Underground  structures.  Adsorption,  Groundwat- 
er movement,  Aquifer  testing,  Washington  State. 

The  subsurface  migration  of  lead  was  studied  at  a 
field  site  in  Yakima,  Washington  at  which  a  large 
volume  of  leaded  gasoline  had  leaked  into  ground 
water  from  the  underground  storage  tanks  of  a 
filling  station.  Samples  drawn  from  twenty  water- 
table  monitoring  wells  revealed  that  gasoline-de- 
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rived  lead  has  migrated  more  than  300  ft  downgra- 
dient  of  the  source  over  a  period  of  approximately 
seven  years.  Calculations  based  on  the  simple  ad- 
sorption of  Pb(++)  to  common  aquifer  materials 
predicted  strong  Pb  sorption.  Analyses  of  lead 
sorbed  to  fine-grained  aquifer  materials  taken  from 
the  wells  indicated  that  the  solid  phase  contains 
several  thousand  times  as  much  Pb  as  the  dissolved 
(mobile)  phase.  However,  the  partition  coefficients 
calculated  from  the  data  varied  widely  from  25  to 
over  13,000,  a  variation  that  is  inconsistent  with 
any  simple  adsorption  or  ion-exchange  model.  In- 
stead it  appears  that  dissolved  Pb  concentrations 
may  be  controlled  by  the  precipitation  of  PbC03. 
Calculation  of  the  retardation  factors  associated 
with  the  strong,  solid-phase  association  of  the  Pb 
(R  sub  d  =  136-72,500)  predicted  a  maximum  Pb- 
front  migration  of  only  a  few  feet.  The  apparent 
paradox  of  precipitation  or  strong  sorption  coupled 
with  extensive  transport  can  be  explained  by  either 
the  movement  of  fine-colloidal,  Pb-bearing,  parti- 
cles through  the  aquifer,  or  the  the  initial  transport 
of  lead  as  non-sorbing  alkyl-lead  species,  followed 
by  degradation  of  these  mobile  species  into  highly 
sorbed  Pb(++).  (See  also  W88-11121)  (Author's 
abstract) 
W88-11149 


IRRIGATION  IMPACT  ISSUES  AT  THE  PRO- 
POSED GRANT  COUNTY  WASTE  MANAGE- 
MENT SITE, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11150 


RURAL  LANDFILL  SITE  CHARACTERIZA- 
TION, PUBLIC  HEALTH  ASSESSMENT  AND 
REMEDIAL  ACTION,  KING  COUNTY,  WASH- 
INGTON, 

Sweet,  Edwards  and  Associates,  Inc.,  Redmond, 

WA. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11152 


VAPOR  EXTRACTION  OF  ORGANIC  CON- 
TAMINATION FROM  THE  VADOSE  ZONE:  A 
CASE  STUDY, 

Kleinfelder    (J.H.)    and    Associates,    Sacramento, 

CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11153 


UNIQUE  CLEANUP  SOLUTION  TO  POLYCY- 
CLIC  AROMATIC  HYDROCARBON  CON- 
TAMINATION FROM  A  19TH  CENTURY 
COAL  GASIFICATION  PLANT, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic   entry   see   Field   5G. 

W88-11154 


STATISTICAL   ASPECTS   OF   DESIGNS    FOR 
STUDYING  SOURCES  OF  CONTAMINATION, 

National   Bureau  of  Standards  (NEL),  Gaithers- 
burg,  MD.  Center  for  Applied  Mathematics. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11161 


PROCEEDINGS  OF  THE  ASSOCIATION  OF 
GROUND  WATER  SCIENTISTS  AND  ENGI- 
NEERS SOUTHERN  REGIONAL  GROUND 
WATER  CONFERENCE. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11182 


RECHARGING  RELATIONSHIPS  AND  CON- 
TAMINATION   SUSCEPTIBILITY    OF    FRAC- 
TURED CRYSTALLINE-ROCK  AQUIFERS  IN 
THE  PIEDMONT  AND  BLUE  RIDGE  PROV- 
INCES OF  SOUTH  CAROLINA, 
South  Carolina  State  Dept.  of  Health  and  Environ- 
mental Control,  Columbia. 
P.  A.  Stone,  S.  L.  Clark,  and  T.  D.  Mathews. 
IN:   Proceedings   of  the   Association   of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater   Conference.   National   Water   Well 
Association,  Worthington,  OH.   1986.  p  67-87,  62 


ref. 

Descriptors:  *Groundwater  pollution,  ♦Ground- 
water recharge,  'Crystalline  rocks,  *Path  of  pol- 
lutants, *Fate  of  pollutants,  Wells,  Flow  velocity, 
Porosity,  Filtration,  Absorption,  Dilution,  Biode- 
gradation,  Tritium,  Carbon  radioisotopes,  Dis- 
solved solids,  South  Carolina,  Aquifers,  Ground- 
water movement,  Hydrographs,  Pumping  tests, 
Radioisotopes,  Contamination. 

Fractured  rock  aquifers  at  many  sites  in  South 
Carolina  are  highly  vulnerable  to  rapid  contamina- 
tion indicated  by  well-contamination  incidents, 
pumping-test  evidence  for  local  recharging,  and 
nuclear-weapons  rainout  tritium  in  well  water.  For 
generalized  management  purposes  the  piedmont 
and  Blue  Ridge  provinces  in  their  entireties  should 
be  considered  as  major  recharge  areas.  Even 
stream  valley  interiors,  which  normally  act  as  dis- 
charge areas  and  which  are  considered  promising 
for  groundwater  development  when  associated 
with  fracture  traces,  may  under  pumped  conditions 
recharge  the  fractured  rock  aquifers.  Susceptibility 
of  fractured  rock  aquifers  to  contamination  is  ac- 
centuated by  low  total  porosities  and  large  conduit 
sizes,  which  result  in  high  flow  velocities,  reduced 
contact  times  with  reactive  or  adsorptive  geologic 
materials,  and  minimal  filtration  of  particles  (espe- 
cially microbes).  This  susceptibility  is  ameliorated 
where  the  regolith  overlying  the  rock  at  recharge 
points  is  simultaneously  relatively  thick,  very 
finely  porous,  and  without  relict  fractures  or  other 
highly  permeable  conduits.  Where  recharge  water 
passes  through  a  finely  granular  regolith,  attenu- 
ation of  contaminants  is  expected,  through  filtra- 
tion, biodegradation,  absorption,  and  dilution  (by 
diffusion).  Among  investigated  wells,  2  of  4  with 
radioisotope  data  show  the  presence  of  modern 
tritium  (i.e.  post-1953).  Both  wells  appear  to  ex- 
tract a  mixture  comprised  of  groundwater  of 
widely  different  ages  judged  by  moderate  deple- 
tion of  carbon-14  coupled  with  enrichment  in  triti- 
um. Both  radioisotope  activities  in  one  of  these 
samples,  from  a  distinct  area  of  high  total  dissolved 
solids  content,  are  not  compatible  with  an  ancient 
relict  nature  for  this  relatively  mineralized  water 
and  the  aquifer  cannot  be  interpreted  to  be  isolated 
from  the  surface  and  secure  from  surface-derived 
contaminants.  (See  also  W88-11182)  (Author's  ab- 
stract) 
W88-11187 


WASTE  MANAGEMENT  AND  GROUND 
WATER  MONITORING  PRACTICES:  A  COM- 
PARISON OF  TECHNIQUES  IN  THE  BEAU- 
MONT FORMATION,  TEXAS  CITY,  TEXAS, 

Texas  Water  Commission,  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11189 


CLASS    V    INJECTION    WELL    INVENTORY 
AND  ASSESSMENT,  TEXAS, 

Texas  Water  Commission,  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11190 


HYDROGEOLOGICAL  PROBLEMS  ASSOCI- 
ATED WITH  SITING  INJECTION  WELLS  IN 
SOUTHERN  LOUISIANA, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11191 


USE  OF  DRIVEN  CASING  TO  SAMPLE  MUL- 
TIPLE SHALLOW  WATER-BEARING  ZONES 
IN  THE  GULF  COAST, 

Davis   (Ken   E.)   Associates,   Baton   Rouge,   LA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11192 


TECHNIQUE  USED  TO  DRILL  MONITORING 
WELLS  AT  A  HAZARDOUS  WASTE  SITE, 

Environmental    Protection    Agency,    Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11193 


INSTALLATION  OF  OBSERVATION  WELLS 
ON  HAZARDOUS-WASTE  SITES  IN  KANSAS 
USING  A  HOLLOW-STEM  AUGER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-11194 


ASSESSMENT  OF  INFLUENCE  OF  COMPLEX 
HYDROGEOLOGIC  AND  GEOCHEMICAL 
CONDITIONS  ON  RCRA  GROUND  WATER 
MONITORING  RESULTS, 

IT  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11195 


EXAMPLE  OF  THE  INFLUENCE  OF  DEGREE 
OF  CHLORINATION  ON  SUBSURFACE  MI- 
GRATION OF  POLYCHLORINATED  BIPHEN- 
YLS  AND  RELATED  COMPOUNDS, 

IT  Corp.,  Houston,  TX. 

D.  E.  Reece,  and  R.  I.  Chapin. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  218-225,  2 

tab,  4  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Polychlorinated  biphenyls, 
'Chemical  wastes,  'Path  of  pollutants,  Polychlori- 
nated  dibenzofurans,  Oil  refineries,  Subsurface  mi- 
gration, Toxicity,  Bioaccumulation,  Contamina- 
tion, Chlorinated  hydrocarbons. 

An  abandoned  factory  in  the  Houston,  Texas  vicin- 
ity was  used,  at  various  times,  for  the  manufacture 
of  biphenyls,  polychlorinated  biphenyls  (PCBs)  as 
an  intermediate,  phenyl  phenol,  naphtha  and  fuel 
oils.  A  number  of  contaminants,  including  PCBs, 
polychlorinated  dibenzofurans,  polynuclear  aro- 
matics,  solvents,  and  petroleum  have  been  detected 
in  waste  residues,  soil  and  shallow  groundwater  at 
the  site.  The  site  is  drained  by  a  flood  control 
channel  along  the  eastern  boundary  of  the  site. 
Aquatic  and  benthic  samples  collected  from  the 
channel  adjacent  to  the  site  have  detectable  PCBs 
while  samples  collected  upstream  of  the  site  have 
not  contained  detectable  PCBs.  Recent  removal 
actions  removed  most  of  the  surface  contamination 
and  have  reduced  the  short  term  risk  to  the  envi- 
ronment. Potential  for  future  horizontal  and  verti- 
cal migration  in  the  groundwater  pathway  is  a 
primary  factor  in  evaluating  alternative  long-term 
remedial  action.  The  migration  in  the  subsurface  as 
well  as  the  bioaccumulation  and  toxicity  of  PCBs 
are  influenced  by  the  number  and  arrangement  of 
chlorine  atoms  attached  to  the  biphenyl  rings. 
Similarly,  the  migration  of  polychlorinated  diben- 
zofurans in  the  subsurface  is  expected  to  be  influ- 
enced by  the  degree  of  chlorination.  (See  also 
W88-1 1 182)  (Author's  abstract) 
W88-11198 


PREDICTING  NON-IONIC  ORGANIC  CHEMI- 
CAL SORPTION  AND  ATTENUATION  IN 
SOLVENT-WATER  SOIL  SYSTEMS, 

Monsanto  Co.,  St.  Louis,  MO. 

C.  A.  Staples. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater  Conference.   National   Water  Well 

Association,  Worthington,  OH.  1986.  p  339-346,  1 

fig,  2  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Organic  compounds,  'Sorption,  'Path 
of  pollutants,  Kepone,  Methanol,  Ethanol,  Propa- 
nol,  Butanol,  Methylene  chloride.  Mathematical 
models,  Soil  water,  Soil  chemistry,  Solute  trans- 
port. 

A  series  of  sorption  tests  were  performed  using 
Kepone,  a  0.6%  organic  carbon  soil  and  a  series  of 
solvents  (methanol,  ethanol,  2-propanol,  butanol 
and  methylene  chloride).  Solvent  concentrations 
were  at  or  less  than  their  aqueous  solubility.  Re- 
sults show  significant  reductions  in  Kepone  soil 
partition  coefficients  with  higher  levels  of  solvents. 
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The  general  governing  mathematical  principles 
demonstrate  the  relationships  between  soil  parti- 
tion coefficients,  retardation  factors  and  predictive 
solute  transport  models.  Reduction  of  non-ionic 
solute  soil  sorption  reflects  reduction  in  subsurface 
retardation  factors.  These  reduced  retardation  fac- 
tors are  then  applied  to  solute  transport  mathemati- 
cal models  to  predict  solute  movement  in  ground- 
water. Predicted  solute  transport  velocities  in 
groundwater  will  therefore  be  enhanced  by  in- 
creasing levels  of  solvents  entering  the  subsurface 
system  with  the  solute.  (See  also  W88-11182)  (Au- 
thor's abstract) 
W88-11205 


LEAKING  UNDERGROUND  STORAGE 
TANKS:  WHAT  IS  REQUIRED;  WHAT  IS  RE- 
ALISTIC, 

IT  Corp.,  Houston.  TX. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-11206 


INDUSTRY'S  RESPONSE  TO  L.U.S.T.  REGU- 
LATIONS IN  FLORIDA  AND  RECOMMENDA- 
TIONS FOR  APPLICATION  OF  AVAILABLE 
TECHNOLOGIES, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary   bibliographic   entry   see   Field    5G. 

W88-11207 


STUDY  OF  GROUND  WATER  FROM  AN  AG- 
RICULTURAL AREA, 

Alabama  Univ.,  University. 

G.  P.  Whittle,  and  F.  W.  Blickle. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  401-409,  2 

fig,  13ref. 

Descriptors:  *Water  analysis,  'Groundwater  pollu- 
tion, *Nonpoint  pollution  sources,  'Herbicides, 
*Path  of  pollutants,  Hazardous  materials,  Ion  chro- 
matography. Electron  capture  gas  chromatogra- 
phy, Alabama.  Contamination,  Pollutant  identifica- 
tion. 

Seven  key  factors  dealing  with  the  contamination 
potential  of  a  groundwater  from  non-point  source 
application  of  pesticides  were  identified  and  quali- 
tatively assessed  in  a  field  study  of  a  cotton  farm  in 
Tuscaloosa  County,  Alabama.  Groundwater  sam- 
ples were  analyzed  for  three  commonly  used  herbi- 
cides using  ion  chromatography  and  electron  cap- 
ture-gas chromatography.  Inductively  coupled 
atomic  plasma  analysis  was  used  to  confirm  the 
results.  Although  the  herbicides  were  not  detected 
in  the  groundwater,  the  application  of  contamina- 
tion potential  factors  can  be  used  to  explain  the 
absence  of  herbicide  pollution.  In  addition,  the 
analytical  procedures  employed  illustrate  a  time- 
saving  and  sensitive  method  for  water  analysis. 
(See  also  W88-1 1 1 82)  (Author's  abstract) 
W88-11210 


MIGRATION  OF  CHLORINATED  HYDRO- 
CARBONS IN  GROUNDWATER, 

City  Coll.,  New  York.  Dept.  of  Civil  Engineering. 
M.  Y.  Corapcioglu,  and  M.  A.  Hossain. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  33-52,  10  figs,  19  refs.  NSF  Grant 
CEE-8401438,  American  Chemical  Society/The 
Petroleum  Research  Foundation  PRF  15890-AC5. 

Descriptors:  'Path  of  pollutants,  'Chlorinated  hy- 
drocarbons, 'Groundwater  pollution,  'Aquifer 
management,  'Unconfined  aquifers,  Plumes, 
Model  studies,  Simulation,  Vertical  flow,  Ground- 
water movement,  Density,  Trichloroethylene. 

Groundwater  contamination  by  chlorinated  hydro- 
carbons such  as  TCE,  TCA,  PCE  and  carbonte- 
trachloride,  has  become  a  nationwide  problem.  In 
contrast  to  light  hydrocarbons  that  float  on  the 


water  table,  dense  hydrocarbons  sink  into  the  aqui- 
fer and  remain  on  the  bottom  for  extended  periods 
of  time.  This  paper  studies  the  migration  of  a  high- 
density  hydrocarbon  in  an  unconfined  aquifer.  The 
Buckley-Leverett  approach  is  extended  to  a  two- 
dimensional  case  to  simulate  a  high-density  immis- 
cible hydrocarbon  displacing  groundwater  in  a 
gravity-driven  natural  gradient  aquifer.  Governing 
equations  are  solved  by  modifying  software  devel- 
oped by  Konikow  and  Bredehoeft  at  the  U.S. 
Geological  Survey.  The  modifications  incorporat- 
ed the  fractional  flow  curves  of  water  and  their 
saturation  derivatives  in  vertical  and  horizontal 
directions  as  functions  of  degree  of  water  satura- 
tion. Results  show  that  high-density,  low-viscosity 
immiscible  chlorinated  hydrocarbons  can  travel 
deeper  and  further  in  contrast  to  lower-gravity 
largely  uncoupled  from  the  horizontal  component 
until  the  plume  reaches  the  lower  boundary.  Final- 
ly, a  laboratory  demonstration  of  TCE  plume  mi- 
gration in  a  plexiglass  flume  is  presented.  (See  also 
W88-11213)  (Author's  abstract) 
W88-11216 


DEVELOPMENT  AND  VALIDATION  OF  THE 
UNDERGROUND  LEAK  TRANSPORT  ASSESS- 
MENT MODEL  (ULTRA), 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11217 


BIOLOGICAL  FATE  OF  HYDROCARBONS  AT 
AN  AVIATION  GASOLINE  SPILL  SITE, 

Oklahoma  Univ.,  Norman.  Environmental  and 
Ground  Water  Inst. 

B.  H.  Wilson,  B.  E.  Bledsoe,  J.  M.  Armstrong,  and 
J.  H.  Sammons. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  78-90,  1  fig,  5  tab,  13  ref.  U.S.  Air 
Force  Interagency  Agreement  RW57930615-01-1. 

Descriptors:  'Fate  of  pollutants,  'Groundwater 
pollution,  'Gasoline,  'Hydrocarbons,  'Chemical 
processes,  'Biodegradation,  Potable  water, 
Plumes,  Microbial  degradation,  Petroleum  prod- 
ucts, Michigan,  Airports,  Alkylbenzenes. 

The  fate  of  four  alkylbenzenes  commonly  found 
dissolved  in  ground  water  as  a  result  of  contamina- 
tion by  petroleum  products  was  studied  in  aquifer 
material  from  an  aviation  gasoline  spill  site  at  the 
U.S.  Coast  Guard  Air  Station  at  Traverse  City, 
MI.  Contamination  occurred  when  a  flange  failed 
on  an  underground  storage  tank.  Dissolution  of  the 
alkylbenzenes  from  the  spilled  gasoline  by  the 
ground  water  created  a  contamination  plume  ex- 
tending from  the  Air  Station  out  into  the  East  Arm 
of  Grand  Traverse  Bay.  Numerous  private  drink- 
ing-water wells  were  impacted.  Total  alkylbenzene 
concentrations  near  the  center  of  the  plume  were 
approximately  30  mg/L.  To  confirm  field  evidence 
of  biological  transformations  of  the  alkylbenzenes, 
the  geochemical  disposition  of  the  organic  pollu- 
tion and  the  important  electron  acceptors  for  mi- 
crobial metabolism  were  determined,  and  aquifer 
material  from  the  site  was  acquired  for  laboratory 
studies  of  biological  degradation.  The  behavior  of 
benzene,  toluene,  o-xylene,  and  m-xylene  was  stud- 
ied in  the  aquifer  material.  The  aquifer  material 
obtained  for  study  came  from  a  transect  extending 
from  the  heart  of  the  plume  into  pristine  material. 
The  heart  of  the  plume  contained  high  concentra- 
tions of  methane  and  the  alkylbenzenes  and  no 
detectable  oxygen.  The  heart  of  the  plume  was 
surrounded  by  an  anaerobic  zone  of  treatment  with 
greatly  reduced  concentrations  of  alkylbenzenes 
and  oxygen.  Laboratory  studies  done  with  material 
from  this  region  confirmed  field  evidence  of  anaer- 
obic transformations  of  the  alkylbenzenes.  The  an- 
aerobic zone  of  treatment  was  surrounded  by  an 
aerobic  zone  of  treatment  with  detectable  oxygen 
and  even  greater  reductions  in  alkylbenzene  con- 
centrations. Laboratory  studies  on  material  from 
this  zone  of  treatment  confirmed  rapid  aerobic 
transformations  of  the  alkylbenzenes.  (See  also 
W88-1 1213)  (Author's  abstract) 
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FACILITATED  TRANSPORT  OF  NAPHTHA- 
LENE AND  PHENANTHRENE  IN  A  SANDY 
SOIL  COLUMN  WITH  DISSOLVED  ORGANIC 
MATTER  -  MACROMOLECULES  AND  MICEL- 

LAS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
A.  T.  Kan,  and  M.  B.  Tomson. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  93-106,  6  fig,  1  tab,  17  ref.  US  EPA 
Grant  CR-8 12808. 

Descriptors:  'Groundwater  pollution,  'Path  of 
pollutants,  'Soil  contamination,  'Organic  com- 
pounds, 'Soil  columns,  Dissolved  solids,  Dialysis, 
Model  studies,  Biological  properties,  Cleanup  op- 
erations, Solute  transport.  Groundwater  move- 
ment. 

The  primary  mechanism  for  the  movement  of  neu- 
tral trace  level  organic  compounds,  such  as  toluene 
and  naphthalene,  in  soil,  has  been  proposed  to  be 
chromatographic  partitioning  of  organic  com- 
pounds between  the  water  phase  and  the  organic 
carbon  fraction  of  the  soil  phase.  However,  hydro- 
phobic compounds  are  often  found  orders  of  mag- 
nitude farther  than  would  be  expected  based  on 
this  partitioning  theory.  Recently,  it  was  proposed 
that  the  movement  of  neutral  organic  compounds 
in  ground  water  might  be  enhanced  by  sorption 
onto  ground  water  dissolved  organic  matter  which 
moves  with  the  velocity  of  the  water.  This  paper 
demonstrates  this  'facilitated'  transport  of  pollut- 
ants in  a  soil  column  with  dissolved  organic  com- 
pounds. The  facilitated  transport  of  naphthalene  in 
ground  water  by  dissolved  organic  matter  was 
modeled  using  a  fine  sand  soil  column  with  biologi- 
cal macromolecules  and  micelles.  Molecularly 
well-defined  bovine  serum  albumin  (BSA)  and 
Triton  X-100  micelles  have  been  shown  to  have 
similar  partition  properties  to  natural  dissolved  or- 
ganic matter.  By  dialysis  experiments,  the  partition 
coefficient  of  naphthalene  with  BSA  was  found  to 
be  10  to  the  3.7  power  and  that  with  Triton  X-100 
was  found  to  be  10  to  the  3.3  power,  versus  the 
organic  carbon-based  partition  coefficient  (K  sub 
oc)  of  10  to  the  3.1  power  reported  in  the  litera- 
ture. Kinetics  of  sorption  to  the  soil  phase  was 
found  to  be  an  important  factor  in  contaminant 
transport.  Use  of  Triton  X-100  in  aquifer  clean-up 
is  feasible  and  the  extent  of  clean-up  may  be  pre- 
dictable via  the  modified  retardation  equation.  (See 
also  W88-11213)  (Author's  abstract) 
W88-11219 


DEVELOPMENT  AND  EXPERIMENTAL  VER- 
IFICATION OF  A  MODEL  FOR  TRANSPORT 
OF  CONCENTRATED  ORGANICS  IN  THE  UN- 
SATURATED ZONE, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Chemical  Engineering. 

D.  D.  Reible,  T.  H.  Illangesekare,  D.  V.  Doshi, 
and  I.  F.  Ayoub. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  107-127,  7  fig,  2  tab,  23  ref. 

Descriptors:  'Model  studies,  'Sand,  'Soil  columns, 
'Organic  compounds,  'Path  of  pollutants,  Petrole- 
um products,  Immiscibility,  Porous  media,  Infiltra- 
tion, Leaching,  Soil  contamination. 

Preliminary  experiments  were  conducted  in  labora- 
tory sand  columns  with  a  variety  of  water  miscible 
and  immiscible  organic  chemicals  with  the  objec- 
tive of  obtaining  a  qualitative  understanding  of  the 
dynamics  of  the  distribution  of  the  different  phases. 
These  chemicals  included  the  low  solubility  chemi- 
cals, mineral  oil,  automatic  transmission  fluid, 
carbon  tetrachloride,  and  tetrachloroethylene,  and 
the  miscible  chemicals,  phenol,  chloroform,  and 
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methanol.  Water  was  initially  at  residual  saturation 
during  all  experiments.  Based  on  these  experi- 
ments, a  simple  conceptual  model  that  assumes  a 
piston  wetting  front  (similar  to  Green-Ampt  infil- 
tration front)  and  drainage  front  was  developed  for 
immiscible  fluids.  A  related  model  that  includes  a 
dissolution  zone  growing  by  axial  dispersion  was 
developed  for  miscible  chemicals.  The  empirical 
parameters  of  these  models  were  expressed  in 
terms  of  the  physical  properties  of  the  porous 
medium  and  the  organic  phase.  These  models  are 
of  a  form  that  is  convenient  for  rapid  exposure 
assessment  calculations.  (See  also  W88-1 1213)  (Au- 
thor's abstract) 
W88- 11220 


RAPID  ASSESSMENT  MODEL  FOR  SPILLS 
ON  SOIL  OF  OILY  FLUIDS  THAT  ARE  IM- 
MISCIBLE WITH  WATER, 

Canviro  Consultants  Ltd.,  Kitchener  (Ontario). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11221 


KINETIC  INTERACTION  OF  NEUTRAL 
TRACE  LEVEL  ORGANIC  COMPOUNDS 
WITH  SOIL  ORGANIC  MATERIAL, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 
G.  L.  Clark,  A.  T.  Kan,  and  M.  B.  Tomson. 
IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  151-156,  3  fig,  1  tab,  7  ref. 

Descriptors:  "Organic  compounds,  "Chemical  re- 
actions, *Soil  organic  matter,  *Mathematical 
models,  "Mathematical  models,  *Path  of  pollut- 
ants, "Kinetics,  Sorption,  Infiltration,  Equilibrium, 
Local  equilibrium  assumption. 

Sorption  of  trace  level  organic  compounds  can  be 
viewed  as  an  equilibrium  or  kinetic  process.  By 
making  the  local  equilibrium  assumption  (LEA), 
i.e.,  that  the  organic  compound  has  sufficient  time 
to  come  into  complete  equilibrium  with  the  soil 
organic  matter,  the  mathematical  model  is  consid- 
erably simplified.  This  simplification  has  resulted  in 
the  use  of  LEA  for  many  contaminant  transport 
models.  Recent  work  has  shown  that  LEA  is  not 
valid  for  all  systems  and  that  kinetics  should  not  be 
considered.  This  paper  involves  investigation  of 
the  rate  at  which  LEA  is  valid  and  determination 
of  the  effect  of  kinetics  upon  the  sorption  of  con- 
taminants onto  soil  in  a  flowing  column  system. 
Analysis  showed  that,  for  tested  compounds  such 
as  toluene,  naphthalene  and  ethyl  benzene,  as  flow 
rates  increase,  the  slower  sorption  process  is  too 
slow  relative  to  the  fluid  flow  for  sorption  equilib- 
rium and  only  the  rapid  sorption  process  is  ob- 
served. (See  also  W88-11213)  (Author's  abstract) 
W88-11222 


DATA  ANALYSES  AND  COMPUTER  MODEL- 
ING OF  THE  BENZENE  PLUME  IN  AN  AQUI- 
FER BENEATH  A  GAS  PLANT, 

C.  Y.  Chiang,  C.  L.  Klein,  J.  P.  Salanitro,  and  H. 
L.  Wisniewski. 

IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  157-176,  9  fig,  13  ref. 

Descriptors:  "Data  interpretation,  "Computer 
models,  "Benzenes,  "Groundwater  pollution, 
•Path  of  Pollutants,  Aquifer  management,  Organic 
compounds,  Petroleum  products,  Hydrocarbons, 
Sampling,  Mathematical  equations,  Biodegrada- 
tion,  Plumes,  Model  studies,  Michigan. 

A  flare  pit  has  become  a  potential  source  of  hydro- 
carbon pollution  for  the  aquifer  beneath  a  gas  plant 
in  Michigan.  Hydrocarbon  presence  in  the  shallow 
aquifer  beneath  the  site  was  characterized  by  sam- 
pling soil  and  water  quality  at  38  monitoring 
wells/soil  borings  and  7  boreholes.  Results  from  9 
sampling  periods  over  15  months  for  benzene  con- 


centrations show  significant  disappearance  in  total 
benzene  mass  with  time  in  the  ground  water.  A 
material  balance  is  presented  based  on  field  data  to 
investigate  the  mechanism  or  mechanisms  that 
caused  the  benzene  mass  reduction.  In  addition,  the 
degradation  of  benzene,  toluene,  and  xylene  (BTX) 
by  soil  microbes  was  determined  in  subsurface  core 
material  using  laboratory  test  tube  microcosms. 
Results  from  the  material  balance  analysis  of  field 
data  and  microcosm  experiments  in  Shell  Oil's 
laboratory  suggest  that  microbial  degradation  may 
be  the  major  mechanism  that  caused  the  apparent 
decrease  in  total  benzene  mass.  The  first  order 
degradation  rate  constants  and  the  leakage  rates 
from  the  flare  pit  and  the  slop  oil  tank  were 
calculated  by  Newton's  method  for  multivariable 
problems  and  by  nonlinear  least  squares  for  an 
overdetermined  system  of  equations.  The  degrada- 
tion rate  constants  determined  from  the  material 
balance  analysis  were  within  an  order  of  magni- 
tude of  the  rates  obtained  from  microcosm  experi- 
ments, which  suggests  that  the  field-determined 
rates  may  be  realistic.  The  direction  of  the  soluble 
benzene  plume  as  well  as  the  source  or  sources  of 
hydrocarbons  have  been  characterized  through 
benzene  concentration  isopleths  plots.  The  USGS- 
MOC  Solute  Transport  numerical  model  has  been 
used  to  further  delineate  the  source  strengths  and 
to  characterize  the  soluble  plume  migration.  (See 
also  W88-1 1213)  (Author's  abstract) 
W88-11223 


VADOSE  ZONE  LITHOLOGICAL  INFLU- 
ENCES ON  LIQUID  HYDROCARBON  TRANS- 
PORT AND  PLUME  DELINEATION, 

Delaware  State  Dept.  of  Natural  Resources  and 
Environmental  Control,  Dover. 
M.  F.  Boiler. 

IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  179-188,  6  fig. 

Descriptors:  "Geohydrology,  "Soil  water, 
"Vadose  water,  "Plumes,  "Path  of  pollutants,  "Hy- 
drocarbons, Groundwater  pollution,  Geology,  Soil 
moisture,  Groundwater  flow,  Vertical  flow,  Li- 
thology,  Case  studies,  Permeability,  Porosity. 

Liquid  phase  hydrocarbon  transport  in  the  Coastal 
Plain  and  Piedmont  physiographic  provinces  in 
Delaware  depends  on  many  factors,  including  the 
volume  and  viscosity  of  the  spent  hydrocarbon, 
soil  moisture  content,  depth  to  ground  water, 
nature  of  the  aquifer,  local  topography,  location 
and  backfill  of  underground  utility  lines,  and 
vadose  zone  lithology.  Too  often  evaluation  of 
hydrocarbon  transport  involves  only  consideration 
of  saturated  sediment  lithology,  ground  water  flow 
direction,  free  product  thicknesses,  and  ground 
water  quality.  Frequently  the  lithology  of  the 
vadose  zone  through  which  the  released  hydrocar- 
bon must  first  move  is  not  always  vertical  as  is 
usually  assumed.  Without  analyzing  the  properties 
of  hydrocarbon  migration  in  the  vadose  zone,  de- 
termining the  dimensions  of  free  and  dissolved 
hydrocarbon  plumes  may  be  inaccurate  or  at  least 
more  complex  and  costly  than  need  be.  Two  case 
histories  are  presented  to  show  how  analyzing  the 
vadose  zone  lithology  was  necessary  to  explain 
unusual  contaminant  plume  shapes  and  the  accu- 
mulation of  substantial  amounts  of  free  and  dis- 
solved hydrocarbons  in  upgradient  monitor  wells. 
The  studies  illustrate  that  layers  of  relatively  low 
permeability,  especially  clay  or  silt  lenses,  and 
effective  porosity  are  important  factors  in  prevent- 
ing transport  of  a  liquid.  Slow  leaks  may  never 
saturate  the  vadose  zone  where  the  depth  of 
ground  water  is  great.  The  hydrocarbons  become 
trapped,  adsorbed  or  volatized.  (See  also  W88- 
11213)  (Author's  abstract) 
W88-11224 


MODELING  MULTIPHASE  CONTAMINANT 
TRANSPORT  IN  GROUND  WATER  AND 
VADOSE  ZONES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
J.  C.  Parker,  R.  J.  Lenhard,  and  T.  Kuppusamy. 


IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  189-203,  7  fig,  1  tab,  15  ref.  Battelle 
Pacific  Northwest  Laboratories  subcontract  B- 
N3935-A-E,  U.S.  EPA  Assistance  Agreement  CR- 
812073-02. 

Descriptors:  "Hydrologic  models,  "Model  studies, 
"Soil  water,  "Path  of  pollutants,  "Groundwater 
pollution,  "Plumes,  "Vadose  water,  Immiscibility, 
Permeability,  Organic  compounds,  Hydrocarbons, 
Aeration  zone,  Saturation  zone,  Chemical  proper- 
ties, Trichloroethylene,  Soil  contamination. 

A  mathematical  model  is  presented  for  the  move- 
ment of  water-immiscible  organic  fluids  in  the  vari- 
ably air-saturated  vadose  zone  and  in  groundwater. 
Constitutive  relationships  for  fluid  permeabilities 
and  saturations  versus  fluid  pressures  are  derived 
on  the  assumption  that  wettabilities  follow  the 
sequence  water  >  hydrocarbon  >  air.  For  mono- 
tonic  saturation  path,  water  saturation  (S  sub  w)  is 
assumed  to  be  a  unique  function  of  the  pressure 
difference  between  water  and  hydrocarbon  phases 
(P  sub  ow);  total  liquid  saturation  (S  sub  t)  is 
similarly  assumed  to  be  a  function  of  the  pressure 
difference  between  air  and  hydrocarbon  phases  (P 
sub  ao).  Linear  transformations  of  S  sub  w  (P  sub 
ow)  and  S  sub  t  (P  sub  ao)  by  fluid-dependent 
scaling  factors  are  applied  to  obtain  a  single  scaled 
saturation  pressure  function  that  can  be  accurately 
described  by  means  of  a  simple  but  general  para- 
metric form.  The  scaled  saturation-pressure  func- 
tion is  used  in  conjunction  with  a  pore  structure 
model  to  derive  simple  closed-form  expressions  for 
fluid  relative  permeabilities  as  functions  of  the  fluid 
pressures.  The  multiphase  flow  model  is  solved  by 
a  variational  finite  element  method  using  linear 
shape  functions,  backwards  finite  difference  time 
integration  method,  and  a  modified  Picard  iteration 
scheme  for  one-  or  two-dimensional  spatial  do- 
mains. A  comparison  of  transient  water  displace- 
ment from  soil  cores  by  trichloroethylene  (TCE)  at 
constant  pressure  with  numerical  simulations  based 
on  independent  measurements  of  model  parameters 
indicated  that  the  assumed  formulation  provides  a 
satisfactory  description  of  the  multiphase  flow 
properties  of  TCE  in  this  porous  medium.  (See  also 
W88-11213)  (Author's  abstract) 
W88-11225 


SIMULATION  OF  THE  MOVEMENT  OF 
VOLATILE  ORGANIC  VAPOR  THROUGH 
THE  UNSATURATED  ZONE  AS  IT  PERTAINS 
TO  SOIL-GAS  SURVEYS, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 
L.  R.  Silka. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  204-224,  4  fig,  4  tab,  22  ref. 

Descriptors:  "Model  studies,  "Simulation,  "Aer- 
ation zone,  "Soil  water,  "Soil  gases,  "Path  of  pol- 
lutants, Volatility,  Sensitivity  analysis,  Infiltration, 
Organic  compounds,  Soil  columns,  Computer  stud- 
ies, Sampling,  Diffusion,  Optimization. 

A  description  is  given  of  the  finite-difference  vapor 
diffusion  model  and  the  results  of  sensitivity  analy- 
ses of  vapor  diffusion  through  soil  gas.  Sensitivity 
analyses  demonstrate  the  importance  of  soil  mois- 
ture and  organic  matter  content  in  controlling  the 
migration  of  volatile  organic  compound  (VOC) 
vapor  through  the  unsaturated  zone.  The  first 
phase  of  the  research  involved  the  development  of 
a  computer  model  to  simulate  the  movement  of 
VOCs  through  unsaturated  soils  to  evaluate  the 
factors  affecting  the  transport  of  VOC  vapor  in  the 
unsaturated  zone.  The  next  phase  involved  con- 
trolled column  experiments  to  develop  data  on  the 
rates  of  VOC  diffusion  through  unsaturated  soils. 
Results  of  soil-gas  surveys  indicated  that  the  vapor 
diffusion  model  provides  reasonable  predictions  of 
VOC  vapor  concentration  surrounding  a  surface 
zone.  The  model  was  used  successfully  to  optimize 
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the  sampling  grid  for  these  surveys.  (See  also  W88- 

11213)  (Author's  abstract) 

W88-11226 


MTBE  AS  A  GROUND  WATER  CONTAMI- 
NANT, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

P.  Garrett,  and  M.  Moreau. 

IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  227-238,  4  fig,  2  tab,  7  ref. 

Descriptors:  "Path  of  pollutants,  'Methyl  tertiary 
butyl  ether,  'Water  pollution  treatment,  'Ground- 
water pollution,  'Gasoline,  'Cleanup  operations, 
Population  exposure,  Activated  carbon,  Infiltra- 
tion, Air  stripping,  Petroleum  products. 

When  MTBE  (Methyl  tertiary  Butyl  Ether),  used 
exclusively  an  octane  enhancer  in  gasoline,  leaks  to 
ground  water,  it  spreads  both  further  and  faster 
than  the  gasoline,  and  the  concentration  of  gasoline 
dissolved  in  ground  water  increases.  This  paper 
describes  several  cases  of  ground  water  contamina- 
tion resulting  from  spills  of  gasoline  with  MTBE. 
In  one  such  case,  several  household  wells  became 
contaminated  with  MTBE  only.  In  one  household, 
concentrations  of  up  to  690  ppb  MTBE  were  meas- 
ured (with  other  gasoline  constituents  combined  at 
less  than  10  ppb).  The  well  nearest  the  spill  had 
concentrations  of  up  to  126,000  ppb  gasoline  in- 
cluding MTBE.  At  another  site,  concentrations 
exceeded  600,000  ppb  gasoline  including  MTBE. 
This  contrasts  with  the  usual  maximum  dissolved 
concentration  of  gasoline  in  ground  water  near 
spill  sites  of  about  10-30,000  ppb  (when  no  MTBE 
is  present).  Ground  water  contaminated  with 
MTBE  is  difficult  to  remediate.  Filtration  through 
activated  carbon  is  not  cost  effective  for  MTBE:  a 
2  cubic  foot  bed  lasts  a  month  or  less  as  a  house- 
hold treatment  system,  even  with  an  influent  con- 
centration of  MTBE  as  low  as  a  few  parts  per 
billion.  However,  air  stripping  systems  are  capable 
of  removing  MTBE,  but  only  if  very  high  air  to 
water  ratios  are  used.  These  investigations  showed 
that  the  presence  of  MTBE  in  spilled  gasoline 
increases  dissolved  concentrations  of  gasoline  in 
ground  water  in  the  immediate  vicinity  of  the  spill 
to  about  an  order  of  magnitude  above  typical 
values  for  spill  in  which  there  is  no  MTBE,  and 
MTBE  is  more  difficult  to  remove  from  contami- 
nated water  than  the  other  components  of  gasoline. 
(See  also  W88- 1 1 2 1 3)  (Author's  abstract) 
W88-11227 


HYDROLYSIS  OF  1,1,1-TRICHLOROETHANE; 
FORMATION  OF  1,1-DICHLOROETHENE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 
Engineering  Sciences. 

P.  V.  Cline,  J.  J.  Delfino,  and  W.  J.  Cooper. 
IN:  Proceedings  of  the  NWW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  239-248,  1  fig,  3  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Trichloroethane,  'Dichloroethenes,  'Chemi- 
cal degradation,  'Chemical  reactions,  Molecular 
structure,  Chemical  properties,  Pollutants,  Hydro- 
gen ion  concentration,  Chlorinated  ethenes, 
Groundwater  pollution,  Chlorinated  hydrocar- 
bons, Temperature. 

Two  distinct  pathways  occur  in  the  degradation  of 
1,1,1 -trichloroethane  (TCA).  Substitution  leads  to 
the  formation  of  acetic  acid,  and  elimination  that 
produces  1,1,-dichloroehene  (1,1-DCE).  This 
paper  demonstrates  the  formation  of  1,1-DCE 
from  hydrolysis  of  TCA  in  a  ground  water 
medium  under  laboratory  conditions.  The  rate  of 
degradation  of  TCA  depends  on  temperature,  and 
is  relatively  independent  of  pH  between  4  and  9. 
The  rate  at  55  C  was  found  to  be  0.136/day,  and  at 
35  C,  37%  of  TCA  was  degraded  after  1  month. 
Approximately  30%   of  the  TCA  degraded  pro- 


duced 1,1-DCE,  while  other  degradation  products 
remain  unidentified  but  are  assumed  to  be  acetic 
acid  that  has  been  identified  as  the  hydrolysis 
product.  Chlorinated  ethenes  are  generally  consid- 
ered to  be  resistant  to  degradation.  1,1-DCE  shows 
25%  degradation  after  30  days  at  35  C.  This  is  a 
faster  rate  than  observed  at  27  C  or  80  C.  The 
proposed  initial  step  in  the  reaction  is  nucleophilic 
addition  to  the  double  bond,  which  is  less  favor- 
able at  elevated  temperatures.  This  points  to  the 
need  for  caution  in  performing  some  of  these  reac- 
tions at  elevated  temperatures  to  predict  behavior 
at  environmental  temperatures.  (See  also  W88- 
11213)  (Author's  abstract) 
W88-11228 


IRON  DISSOLUTION  RESULTING  FROM  PE- 
TROLEUM-PRODUCT CONTAMINATION  IN 
SOIL  AND  GROUND  WATER.  1.  THERMODY- 
NAMIC CONSIDERATIONS, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
P.  Longmire. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  249-269,  3  fig,  2  tab,  42  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  contamina- 
tion, 'Groundwater  pollution,  'Petroleum  prod- 
ucts, 'Iron,  'Leachates,  Thermodynamics,  Heavy 
metals,  Plumes,  Oxidation,  Solubility,  Anaerobic 
conditions,  New  Mexico,  Oxidation-reduction  po- 
tential, Hydrogen  ion  concentration. 

Contamination  of  soil  and  ground  water  by  petro- 
leum products  enhances  the  generation  of  an  an- 
aerobic leachate  that  has  a  significant  impact  on 
ground  water  quality.  Anomalously  high  concen- 
trations of  dissolved  iron  as  well  as  a  depletion  of 
dissolved  oxygen  can  occur  where  the  dissolution 
of  iron  phases  such  as  ferric  hydroxide  has  taken 
place  within  an  advancing  petroleum-product 
plume.  This  paper  deals  with  the  thermodynamics 
of  coupled  oxidation  and  reduction  reactions  of 
ferric  hydroxide  and  relevant  solute  species  with 
application  to  petroleum-product  contamination. 
The  effects  on  ferric  hydroxide  solubility  in  anaer- 
obic ground  water  are  described  through  the  use  of 
Eh-pH  diagrams  and  other  solubility  graphs.  The 
samples  for  this  investigation  were  obtained  at 
several  field  sites  in  Albuquerque,  Ruidoso,  and 
Taos,  NM.  Ground  water  samples  were  collected 
from  the  Santa  Fe  Group  and  alluvial  aquifers. 
Temperature,  conductivity,  pH,  and  Eh  were 
measured  in  the  field.  Results  showed  that  uncom- 
plexed  and  complexed  iron  species  are  mobile  in 
chemically  reducing  ground  water.  Ferrous  iron 
may  form  complexes  with  catechol,  a  microbial 
oxidation  product  of  benzene,  toluene,  and  naptha- 
lene,  and  other  organic  ligands  within  the  dis- 
solved petroleum  product  plume.  Dissolution  of 
ferric  hydroxide  and  other  iron  oxyhydroxides 
may  result  in  the  release  of  several  trace  elements 
including  manganese  and  arsenic.  Elevated  con- 
centration of  these  trace  elements  may  persist  until 
chemically  oxidizing  conditions  are  established  and 
the  solid  iron  phase  reprecipitates  from  solution. 
(See  also  W88-1 1213)  (Author's  abstract) 
W88-11229 


MONITORING  A  HYDROCARBON  LAND 
TREATMENT  FACILITY  IN  CLAYEY  GLA- 
CIAL TILL, 

Tellus  Consultants,  Inc.,  Minneapolis,  MN. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11233 


ROLE  OF  GEOLOGIC  CHARACTERIZATION 
IN  DETERMINING  MIGRATION  OF  HYDRO- 
CARBON SPILLS:  A  CASE  STUDY, 

EMCON  Associates,  San  Jose,  CA. 

For   primary   bibliographic   entry   see   Field    5G 
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FOUR-DIMENSIONAL  PERSPECTIVE  OF  AN 
UNDERGROUND  FUEL  OIL  TANK  LEAKAGE, 

Unity  Coll.,  ME. 


W.  B.  Kerfoot,  and  W.  Sanford. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  382-403,  9  fig,  3  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Oil,  'Groundwater  pollution,  'Plumes, 
•Leakage,  Fracture  permeability,  Groundwater 
flow,  Cleanup  operations,  Water  quality  control, 
Petroleum  products,  Underground  storage,  Soil 
gases,  Gas  chromatography,  Groundwater  move- 
ment. 

The  characteristics  are  described  of  release  of  No. 
2  fuel  oil  from  a  corroded  small-volume  (500  gal- 
lons) subsurface  tank  and  the  movement  of  hydro- 
carbon fractions  from  the  release  location  into 
ground  water  and  downgradient  for  about  1000 
feet.  The  local  flow  network  was  analyzed  over 
time  to  complete  an  analysis  of  the  contaminant 
pathway  and  source.  Without  the  historical  path- 
way analysis,  the  original  configuration  of  con- 
tamination would  have  defied  rational  analysis. 
The  results  of  the  investigation  led  to  the  following 
conclusions:  (1)  time-varying  local  flow  conditions 
can  create  great  difficulties  in  source  identification; 
(2)  the  combination  of  soil  vapor  profiling  and 
portable  gas  chromatography  fingerprinting  can 
provide  valuable  assistance  to  gradient  and  flow 
analysis  during  source  identification  in  complex 
flow  environments;  (3)  an  historical  contaminant 
pathway  analysis  can  be  a  useful  tool  in  under- 
standing plume  configurations;  (4)  small-volume 
underground  fuel  oil  storage  tank  leakage  can  re- 
lease sufficient  dissolved  aromatic  fractions  (ben- 
zene and  toluene)  to  constitute  a  hazard  to  shallow, 
small-volume  private  well  sources  in  sand  and 
gravel  aquifers;  (5)  removal  of  the  contaminant 
source  and  exposure  of  the  contaminated  soil  re- 
sulted in  a  rapid  recovery  of  ground  water  condi- 
tions; and  (6)  a  gas  monitoring  system  capable  of 
being  installed  without  removal  of  the  tank  or 
disruption  of  supply  should  be  considered  for  early 
leak  detection  for  buried  storage  tanks.  (See  also 
W88-1 1213)  (Author's  abstract) 
W88-11236 


DIFFUSION  OF  GASOLINE-RANGE  HYDRO- 
CARBON VAPORS  IN  POROUS  MEDIA,  EX- 
PERIMENTAL METHODOLOGIES, 

Lowell  Univ.,  MA.  Coll.  of  Engineering. 
C.  J.  Bruell,  and  G.  E.  Hoag. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  420-443,  10  fig,  7  tab,  21  ref. 

Descriptors:  'Diffusion,  'Path  of  pollutants, 
•Chemical  properties,  'Hydrocarbons,  'Physical 
properties,  Soil  columns,  Immiscibility,  Vapor  dif- 
fusion, Oil  spills,  Simulation,  Gasoline,  Benzenes, 
Soil  porosity,  Discharge  measurements. 

A  variety  of  physical  and  chemical  factors  affect- 
ing the  diffusion  of  gasoline-range  hydrocarbon 
vapors  were  investigated  using  prototype  soil 
column  test  reactors.  Experimentation  was  de- 
signed to  simulate  actual  stabilized  boundary  con- 
ditions following  a  spill  or  subsurface  discharge  of 
immiscible  contaminants  (e.g.,  gasoline  hydrocar- 
bons) to  the  unsaturated  zone.  Experimental  results 
are  compared  with  values  predicted  using  existing 
theory  that  describes  gaseous  diffusive  flux 
through  soil  columns.  Soil  column  reactors  were 
constructed  of  4  in.  I.D.  aluminum  pipe,  and  con- 
sisted of  a  liquid  hydrocarbon  reservoir,  soil  sup- 
port screen,  15  in.  soil  column  with  sample  ports, 
an  enclosed  headspace  and  a  metered  headspace 
sweep  gas  device.  The  design  of  the  column  al- 
lowed the  measurement  of  hydrocarbon  concentra- 
tion gradients  and  hydrocarbon  flux  rates.  The 
diffusion  of  benzene  vapor  was  observed  in  a  series 
of  experiments  design  to  isolate  and  evaluated  the 
physical  effects  of  soil  factors  such  as  temperature, 
effective  porosity,  tortuosity  and  moisture  content. 
The  individual  diffusion  of  hexane,  isooctane,  ben- 
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zene  and  toluene  vapor  was  observed  to  determine 
the  effect  of  solvent  type.  Results  indicate  that 
vapor  diffusion  is  a  significant  factor  in  the  move- 
ment of  gasoline-range  hydrocarbons  within 
ground  water  systems.  A  simplified  vapor  diffusion 
model  for  gasoline-range  hydrocarbons  in  the  un- 
saturated zone  is  presented  and  demonstrated.  (See 
also  W88-1 1213)  (Author's  abstract) 
W88-U238 


FIELD  AND  INTERPRETATION  TECH- 
NIQUES FOR  DELINEATING  SUBSURFACE 
PETROLEUM  HYDROCARBON  SPILLS 
USING  SOIL  GAS  ANALYSIS, 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 
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SIMULATION  OF  LEACHATE  GENERATION 
FROM  MUNICIPAL  SOLID  WASTE, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

N.  D.  Williams,  F.  G.  Pohland,  K.  C.  McGowan, 

and  F.  M.  Saunders. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-227005. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

EPA    Report    No.    EPA/600/2-87/059,    August 

1987.  168  p,  73  fig,  3  tab,  72  ref,  2  append.  EPA 

Contract    CR812580010.    Georgia    Tech    Project 

E20-684. 

Descriptors:  'Simulation  analysis,  *Leachates, 
•Municipal  wastes,  'Solid  waste  disposal,  *Water 
pollution  sources,  *Waste  disposal,  Model  studies, 
Percolation,  Mathematical  models,  Stabilization, 
Landfills,  Fermentation,  Acidification,  Hydrolysis, 
Biodegradation. 

The  simulation  of  leachate  generation  from  a  mu- 
nicipal solid  waste  landfill  or  landfill  simulation 
should  utilize  a  mechanistic  model  which  properly 
accounts  for  the  microbially  mediated  processes  of 
landfill  stabilization.  Several  leachate  generation 
models  have  been  developed  based  on  the  solubili- 
ty of  the  waste  constituents  in  water  percolating 
through  a  landfill.  These  models,  called  'washout 
models'  provided  a  reasonable  approximation  of 
leachate  constituent  concentrations  after  the  land- 
fill or  landfill  simulation  reached  a  period  of  rela- 
tive dormancy,  called  maturation,  but  were  defi- 
cient in  predicting  leachate  constituent  concentra- 
tions in  the  early  stages  of  the  landfill.  These  early 
stages  in  the  life  of  a  landfill  are  extremely  impor- 
tant because,  in  most  cases,  the  highest  leachate 
concentrations  and  the  most  extreme  conditions  a 
liner  or  the  surrounding  environment  would  be 
subjected  to  occur  very  early  in  the  life  of  the 
landfill.  A  mechanistic  three  step  model, 
GTLEACH-I,  was  developed  to  simulate  the  mi- 
crobially mediated  processes  of  landfill  stabiliza- 
tion in  terms  of  hydrolysis  of  substrate,  acid  forma- 
tion and  methane  fermentation.  The  model  was 
applied  to  two  sets  of  experimental  data  and  pro- 
vided a  reasonable  prediction  of  volatile  acids  and 
gas  generation.  (Author's  abstract) 
W88-11263 


PRODUCTION  WATERS  ASSOCIATED  WITH 
THE  PRODUCTION,  PROCESSING,  TRANS- 
MISSION, AND  STORAGE  OF  NATURAL  GAS: 
A  LITERATURE  SURVEY, 

ERT,  Pittsburgh,  PA. 

For   primary   bibliographic   entry   see   Field    5D 
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ENVIRONMENTAL  EFFECTS  OF  RADIATION 
EMERGENCIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  4C. 
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ASSESSMENT  OF  PHOSPHORUS  IN  CONO- 
DOGUINET  CREEK,  CUMBERLAND 

COUNTY,  PENNSYLVANIA, 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA. 


C.  P.  McMorran,  and  R.  J.  Schott. 
Susquehanna  River  Basin  Commission,  Harrisburg, 
PA.  Publication  No.  114,  June  1988.  44  p,  9  fig,  11 
tab,  2  ref. 

Descriptors:  *Water  availability,  *Conodoguinet 
Creek,  'Pennsylvania,  'Path  of  pollutants, 
'Streams,  'Phosphorus,  Dissolved  oxygen,  Aquat- 
ic plants,  Respiration,  Eutrophication,  Biomass, 
Wastewater  treatment  facilities. 

Conodoguinet  Creek  is  nutrient  enriched  through- 
out its  lower  16  miles.  Low  dissolved  oxygen 
concentrations,  some  near  or  below  the  minimum 
standard  of  4.0  mg/L,  occur  in  several  reaches  due 
to  aquatic  plant  respiration.  A  study  was  conduct- 
ed to  assess  phosphorus  assimilation  for  reaches 
downstream  of  sewage  treatment  plant  discharges. 
Methodology  developed  by  the  Pennsylvania  De- 
partment of  Environmental  Resources  was  used  to 
produce  phosphorus  extraction  coefficients  which 
could  be  used  by  water  quality  managers  to  calcu- 
late effluent  limits  on  discharges.  The  resulting 
extraction  coefficients  indicated  eutrophic  condi- 
tions, but  were  not  suitable  for  use  in  calculating 
effluent  limits  because  they  were  an  order  of  mag- 
nitude greater  than  suggested  in  the  implementa- 
tion guidance.  Using  such  high  values  could  result 
in  excessively  high  effluent  limits  which  would  not 
improve  stream  water  quality.  Reduction  of  plant 
biomass  will  improve  water  quality  in  Conodo- 
guinet Creek  and  may  be  attained  through  the 
reduction  of  phosphorus  concentrations.  All  of  the 
sewage  treatment  plants  discharging  to  the  lower 
reaches  of  Conodoguinet  Creek  contribute  phos- 
phorus loads  large  enough  to  be  subject  to  stricter 
controls.  Elimination  of  impounded  reaches  will 
also  enhance  water  quality.  Additional  impounding 
of  the  lower  16  miles  of  Conodoguinet  Creek 
should  be  prohibited.  (Author's  abstract) 
W88-11286 
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EFFECTS  OF  FLY  ASH  AND  FLUE-GAS  DE- 
SULFURIZATION  WASTES  ON  GROUND- 
WATER QUALITY  IN  A  RECLAIMED  LIG- 
NITE STRIP  MINE  DISPOSAL  SITE, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
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MEIOBENTHOS  OF  A  LAKE  CHAIN  AFFECT- 
ED BY  PULP  MILL  EFFLUENT, 

Jyvaeskylae   Univ.   (Finland).    Dept.   of  Biology. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  1,  p  35-41, 
1987.  1  fig,  4  tab,  21  ref. 

Descriptors:  'Lakes,  'Pulp  wastes,  'Aquatic  ani- 
mals, 'Oligochaetes,  'Water  pollution  effects, 
'Crustaceans,  'Benthic  fauna,  Population  expo- 
sure, Biomass,  Eutrophication,  Pulp  and  paper  in- 
dustry, Kraft  mills.  Rotifers. 

This  paper  presents  species-level  abundance  of  mi- 
crocrustaceans  and  oligochaetes  and  their  vertical 
distribution  in  sediments.  On  an  area  comprising 
stations  near  the  pulp  mill  in  Aanekoski  and  clean- 
er reference  sites,  the  diversity  of  the  meiobenthos 
was  lowest  near  the  source  of  organic  pollution. 
Rotifers  were  dominant  in  the  most  polluted  lake, 
where  there  is  pronounced  sedimentation  of  organ- 
ic matter.  Nematodes  dominated  the  biomass  par- 
ticularly in  the  most  polluted  area  and  were  more 
abundant  in  the  semilotic  than  in  the  purely  lacus- 
trine environments.  Of  meiobenthic  oligochaetes, 
Chaetogaster  langi  was  found  on  the  area  from  the 
most  polluted  area  to  the  eutrophic  northern  part 
of  Lake  Paijanne.  Canthocamptus  staphylinus  was 
the  only  harpacticoid  species  living  in  the  most 
polluted  environment,  while  Attheyella  crassa, 
Moraria  brevipes,  Bryocamptus  echinatus  and  Par- 
acamputus  schmeili  were  restricted  to  cleaner 
waters.  Of  the  cladocerans  species  of  Iliocryptus 
did  not  show  any  marked  relation  to  pollution,  but 
Leydigia  quandrangularis  was  found  only  in  clean- 
er areas.  A  considerable  proportion  of  the  animals 
in  the  most  polluted  semilotic  environment  were 


living  in  the  deeper  layers  of  the  sediment.  (Au- 
thor's abstract) 
W88-10113 


UTILITY  OF  THE  MORPHOEDAPHIC  INDEX 
IN  THE  PREDICTION  OF  FISH  YIELD  IN 
FINNISH  LAKES, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 

M.  Rajasilta,  and  J.  Salo. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  157-163, 

1987.  3  fig,  2  tab,  23  ref. 

Descriptors:  'Fisheries,  'Lake  Morphology,  'Fin- 
land, 'Fish  populations,  'Water  pollution  effects, 
'Fish  harvest,  Mathematical  studies,  Prediction, 
Data  aquisition,  Estimating. 

In  lake  management  the  prediction  of  fish  yield 
and  production  are  of  primary  importance.  In  addi- 
tion to  planning  the  fisheries  in  lakes,  values  of  fish 
yield  are  needed  when  the  effects  of  pollution  to 
fish  stocks  and  fishery  are  estimated.  Collecting  the 
data  is  laborious,  however,  and  for  this  reason 
different  indirect  methods  have  been  developed  in 
hydrobiology  to  estimate  the  fish  yield  or  produc- 
tion. One  of  the  most  well-known  estimators  is  the 
morphoedaphic  index  (MEI)  presented  by  Ryder 
(1965),  which  is  based  on  the  morphometric  and 
edaphic  properties  of  the  lake.  In  this  paper,  the 
authors  have  calculated  the  relation  between  the 
fish  yield  (kg/ha/a)  and  the  MEI  in  Finnish  lakes 
(N  =  20).  The  MEI  was  expressed  as  a  ratio- 
conductivity:mean  depth  or  total  fixed 
residue-.mean  depth.  In  the  former  case,  the  fish 
yield  was  y  =  0.51x  +  5.16  (r  squared  =  0.785;  P 
<  0.001)  and  in  the  latter  y  =  1.24x  +  3.68  (r 
squared  =  0.741;  P  <  0.001).  Mean  depth  alone 
had  no  correlation  with  the  yield  (r  squared  = 
0.03;  NS).  Fishing  effort  correlated  positively  with 
the  fish  yield  (r  squared  =  0.248;  P  <  0.05). 
According  to  stepwise  multiple  regression  analysis, 
the  MEI  calculated  as  the  ratio  conductivity:mean 
depth  explained  alone  83.8%  of  the  yield  variabili- 
ty (P  <  0.001;  df=  13).  (Author's  abstract) 
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RELATIONS  BETWEEN  PLANKTIC  BLUE- 
GREEN  ALGAL  DYNAMICS  AND  ENVIRON- 
MENTAL FACTORS  IN  FOUR  EUTROPHIC 
SWEDISH  LAKES, 

Moi   Univ.,   Eldoret   (Kenya).   Dept.   of  Wildlife 

Management. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10127 


MICROBIAL  INVESTIGATIONS  IN  RIVERS: 
VII.  SEASONAL  VARIATIONS  OF  BACTE- 
RIAL NUMBERS  AND  ACTIVITY  IN  EUTRO- 
PHIED  RIVERS  OF  NORTHERN  GERMANY, 

Kiel   Univ.   (Germany,   F.R.).   Inst,   fuer   Meeres- 

kunde. 

K.  Gocke,  and  G.  Rheinheimer. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   112, 

No.  2,  p  197-219,  April  1988.  9  fig,  4  tab,  34  ref. 

Descriptors:  'Eutrophication,  'Stream  biota,  'Bio- 
mass, 'Bacteria,  'Saprophytic  bacteria,  Water 
chemistry,  Coliforms,  Population  dynamics, 
Aquatic  populations,  Water  chemistry,  Heterotro- 
phic bacteria,  Ecosystems,  Seasonal  variation,  Ger- 
many. 

Over  a  period  of  2  years,  water  samples  were  taken 
at  monthly  intervals  from  a  midstream  station  of 
the  Elbe  and  the  Trave  Rivers  (Northern  Germa- 
ny). Besides  physical  and  chemical  parameters,  the 
following  variables  were  investigated:  total  bacte- 
rial numbers  and  biomass  by  means  of  direct  mi- 
croscopical counts,  numbers  of  saprophytes,  num- 
bers of  coliform  bacteria  and  the  turnover  times  (T 
sub  1)  and  turnover  rates  (T  sub  r)  of  glucose, 
aspartic  acid  and  acetate  as  a  measure  of  the  heter- 
otrophic activity.  The  average  annual  values  found 
for  the  Elbe  and  Trave  Rivers,  respectively,  were: 
total  numbers  of  bacteria  0.00000114  and 
0.00000105  cells/ml;  bacterial  biomass  154  and  129 
micrograms/CI;  saprophytes  0.00825  and  0.00489 
cells/ml;  turnover  time  for  glucose  1.89  and  3.18  h; 
T  sub  t  for  aspartic  acid  1.20  and  2.10  h;  T  sub  t  for 
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acetate  1.12  and  1.94  h.  The  heterotrophic  activity 
(T  sub  r)  shows  a  clear  annual  periodicity  with 
high  values  in  the  summer  and  lower  ones  in  the 
winter.  The  differences  between  the  most  extreme 
values,  which  for  both  rivers  are  less  than  one 
order  of  magnitude,  are  more  pronounced  in  the 
Trave.  This  is  due  to  the  fact  that,  in  this  river, 
total  bacterial  numbers  are  highly  significantly  cor- 
related with  the  temperature,  so  that  the  influence 
of  number  and  temperature  on  the  turnover  rates 
works  in  the  same  direction.  In  the  Elbe,  on  the 
other  hand,  no  significant  correlation  between  tem- 
perature and  total  bacterial  numbers  was  observed. 
Thus,  in  this  river  the  increase  in  heterotrophic 
activity  during  the  summer  is  relatively  small  and 
almost  completely  explainable  by  the  rise  of  the 
temperature  alone.  (Author's  abstract) 
W88-10129 


SUBLITTORAL  EROSION  OF  UNTERSEE 
(LAKE  CONSTANCE).  LATE  CONSEQUENCES 
OF  EUTROPHICATION  AND  HYDROLOGI- 
CAL  PHENOMENA, 

Konstanz  Univ.  (Germany,  F.R.).  Inst,  fuer  Seen- 

forschung  und  Fischereiwesen. 

V.  R.  Schroder. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 

No.  2,  p  265-277,  April  1988.  5  fig,  14  ref. 

Descriptors:  *Water  pollution  effects,  "Littoral  en- 
vironment, "Lake  sediments,  "Lake  shores,  "Sedi- 
ment erosion,  "Eutrophication,  Lakes,  Aquatic 
plants.  Ecosystems. 

The  littoral  of  Lake  Constance  consists  of  a  sublit- 
toral  section  up  to  1  km  wide,  comparable  to  the 
ocean  shelf.  For  some  years  a  transportation  of 
sediments  to  greater  depths  has  been  observed. 
This  even  must  have  happened  for  the  first  time  in 
the  history  of  the  lake  as  objects  of  the  neolithic 
periods  (poles,  fragments  of  pots  and  weapons) 
appeared  at  the  sediment  surface.  The  sublittoral 
zone  of  the  lake  was  covered  with  a  dense  sub- 
mersed vegetation,  consisting  of  Chara  meadows  in 
the  shallow  areas  and  of  Potamogeton  perfoliatus, 
P.  lucens  and  Myriophyllum  spicatum.  These  spe- 
cies produced  a  considerable  wave  damping  effect 
on  the  shoreline  and  must  have  evoked  the  process 
of  sedimentation  and  accumulation.  As  a  conse- 
quence of  the  strong  eutrophication  of  the  lake  the 
Chara-meadows  and  the  Potamogeton  and  Myrio- 
phyllum stand  disappeared  completely.  A  new 
grass-like  vegetation  developed,  consisting  mainly 
of  Zannichellia  palustris,  Potamogeton  pectinatus 
and  P.  pusillus.  These  species  could  not  withstand 
the  wave  action  as  the  former  vegetation  was  able 
to  and  brought  its  vegetation  period  to  a  close  as 
early  as  September.  Afterwards,  the  sublittoral  was 
freed  of  vegetation  when  the  water  depth  was  low 
and  autumn  storms  were  frequent.  The  horizontal 
sediment  transport  was  established  over  a  spring 
period  of  three  weeks.  In  the  most  shallow  area  (0- 
1  m  depth),  the  daily  transport  amounts  to  1.4  kg/ 
sq  m,  in  1-2  m  depth  0.35  kg/sq  m,  and  in  the  depth 
of  2-5  m  it  is  around  0.10  kg/sq  m.  This  means  that 
the  introduced  energy  mainly  derives  from  break- 
ers. Since  about  1980,  the  concentration  of  dis- 
solved phosphorus  is  decreasing.  Around  1982  the 
Chara-meadows  expanded  over  the  sublittoral 
zones  and  considerable  stands  of  Potamogeton  per- 
foliatus and  Myriophyllum  appeared  all  over  the 
lake.  It  is  to  be  expected  that  the  erosion  of  the 
'shelf  will  not  continue  and  a  period  of  sedimenta- 
tion will  set  in.  (Author's  abstract) 
W88-10132 


EXPERIMENTAL  STUDIES  OF  THE  EFFECTS 
OF  ZINC  ON  ANCYLUS  FLUVIATILIS 
(MUELLER)  (MOLLUSCA;  GASTROPODA) 
FROM   THE   AFON   CRAFNANT,   N.   WALES, 

Liverpool  Univ.  (England).  Dept.  of  Zoology. 
M.  Willis. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  112, 
No.  2,  p  299-316.  April  1988.  5  fig,  8  tab,  23  ref. 

Descriptors:  "Zinc,  "Heavy  metals,  "Water  pollu- 
tion effects,  "Mollusks.  "Toxicity,  Population  ex- 
posure. Sublethal  limit.  Population  dynamics, 
Aquatic  animals.  Aquatic  environments,  Fertility, 
Water  chemistry.  Static  water,  Wales. 


The  effects  of  a  range  of  zinc  concentrations  on 
the  survival,  growth,  reproductive  success  and  be- 
havior of  Ancylus  fluviatilis  (Muller)  from  the 
Afon  Crafnant,  N.  Wales  were  studied  by  use  of 
toxicity  tests,  breeding  populations  in  artificial 
stream  tanks,  static  water  experiments  and  a 
counter  current  tank.  Shell-length  used  to  estimate 
growth,  was  measured  using  a  binocular  micro- 
scope with  calibrated  eye  piece,  reproductive  suc- 
cess was  measured  by  estimating  the  number  of 
egg-capsules  and  the  number  of  eggs  per  capsule, 
and  behavioral  responses  by  avoidance-preference 
experiments.  Concentrations  of  320  micrograms 
Zn/1  were  not  lethal  to  adult  Ancylus  prior  to  the 
deposition  of  egg-capsules.  The  reproductive  ca- 
pacity was  reduced  by  concentrations  as  low  as 
180  micrograms  Zn/1.  No  effect  on  reproductive 
capacity  was  recorded  at  100  micrograms  Zn/1, 
but  this  concentration,  in  common  with  higher 
concentrations,  was  lethal  to  newly-hatched  spats 
over  one  month.  No  reduction  in  shell-length  was 
observed  with  increase  in  zinc  concentration.  No 
short-term  behavioral  adaptations  were  observed 
up  to  a  concentration  of  1,000  micrograms  Zn/1. 
These  results  were  related  to  field  results  of  an 
earlier  survey  of  Ancylus  in  the  Afon  Crafnant,  N. 
Wales.  (Author's  abstract) 
W88-10133 


ONCHOCERCIASIS  CONTROL  PROGRAMME 
IN  WEST  AFRICA:  TEN  YEARS  MONITORING 
OF  FISH  POPULATIONS, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  4C. 

W88-10141 


EFFECTS  OF  CADMIUM  AND  LEAD  ON 
GROWTH,  RESPIRATION  AND  ENZYME  AC- 
TIVITY OF  THE  MARINE  BACTERIUM  PSEU- 
DOMONAS  MARINA, 

Chinese  Univ.   of  Hong   Kong,   Shatin.   Dept.  of 

Biology. 

K.  Chan,  and  A.  C.  R.  Dean. 

Chemosphere  CMSHAF,  Vol.   17,  No.  3,  p  597- 

607,  1988.  1  fig,  2  tab,  27  ref. 

Descriptors:  "Pseudomonas,  "Water  pollution  ef- 
fects, "Population  exposure,  "Cadmium,  "Lead, 
"Marine  bacteria,  Respiration,  Growth  rates,  En- 
zymes, Heavy  metals,  Biomass,  Heterotrophic  bac- 
teria. Metabolism. 

Relatively  little  information  is  available  in  the  liter- 
ature concerning  the  effects  of  heavy  metals  on  the 
physiological  processes  of  marine  bacteria.  Thus, 
the  present  study  examined  the  effects  of  cadmium 
and  lead  on  growth,  respiration,  and  alkaline  phos- 
phatase activities  of  Pseudomonas  marina,  one  of 
the  most  commonly  isolated  gram-negative,  heter- 
otrophic marine  bacteria.  The  effects  of  cadmium 
and  lead  on  growth  were  determined  by  compar- 
ing growth  curves  obtained  from  heavy  metal- 
containing  and  metal-free  media.  Cadmium  and 
lead  both  lengthened  the  lag  time  between  the 
curves,  reduced  the  growth  rate  and  biomass  of  P. 
marina,  and  the  inhibitory  effects  were  proportion- 
al to  the  concentrations  of  heavy  metals  ions 
tested.  Oxygen  uptake  of  P.  marina  was  stimulated 
by  the  presence  of  20  ppm  of  lead,  whereas  other 
concentrations  of  lead  and  cadmium  at  all  tested 
concentrations  inhibited  02  uptake  of  the  cultures. 
Cadmium,  at  all  test  concentrations,  inhibited  alka- 
line phosphatase  activity,  whereas  a  relatively  mild 
inhibitory  effect  (92%  activity  remained)  on  this 
enzyme  was  observed  with  lead  at  a  concentration 
as  high  as  100  ppm.  The  activity  of  alkaline  phos- 
phatase in  P.  marina  was  inhibited  by  short-term 
exposure  to  cadmium,  and  the  inhibitory  effect  was 
proportional  to  the  cadmium  concentration  tested. 
(Friedmann-PTT) 
W88-10146 


IMPACT  OF  MANGANESE  INTOXICATION 
ON  CERTAIN  PARAMETERS  OF  CARBOHY- 
DRATE METABOLISM  OF  A  FRESHWATER 
TROPICAL  PERCH,  COLISA  FASCIATUS, 

Gorakhpur  Univ.  (India).  Dept.  of  Zoology. 

K.  Nath,  and  N.  Kumar. 

Chemosphere  CMSHAF,  Vol.    17,  No.  3,  p  617- 


624,  1988.  1  fig,  1  tab,  41  ref. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Metabolism,  "Fish,  "Perch,  "Sublethal  effects, 
"Manganese,  "Carbohydrates,  Heavy  metals, 
Tissue  analysis,  Population  exposure. 

This  investigation  was  made  to  evaluate  the  toxic 
effects,  following  sublethal  exposure  of  manganese, 
on  the  muscle  glycogen  and  blood  lactate  levels  of 
the  freshwater  tropical  perch,  C.  fasciatus.  Fish 
samples  were  collected  from  a  local  lake;  healthy 
specimens  were  used  only,  and  were  fed  on  dried 
shrimp  powder  2-3  times  daily,  withheld  24  h 
before  and  during  experimentation.  Seven  aquaria 
were  filled  with  15  litres  of  tap  water,  containing 
five  fish  in  each  that  served  as  controls.  Seven 
aquaria  were  filled  with  15  litres  of  water  contain- 
ing sublethal  concentrations  of  2584  ppm  MnS04- 
H20.  Fish  exposure  to  the  manganese  at  3,  6,  12, 
24,  48,  72,  and  96  hr  evoked  muscle  glycogen 
depletion  at  48,  72,  and  96  hr,  while  blood  lactic 
acid  registered  significant  elevation  at  24,  48,  72 
and  96  hr.  This  study  clearly  shows  that  the  meas- 
urement of  carbohydrate  metabolites  may  establish 
a  reliable  and  sensitive  method  for  evaluation  of 
heavy  metals  and  other  pollutant  toxicity  in  fish. 
(Friedmann-PTT) 
W88-10147 


COMPARISON  OF  ECOTOXICOLOGICAL 
DATA  BY  MEANS  OF  AN  APPROACH  COM- 
BINING CLUSTER  AND  CORRESPONDENCE 
FACTOR  ANALYSIS, 

Institut  Pasteur  de  Lyon  (France). 

For  primary  bibliographic  entry  see  Field  7C. 

W88-10148 


ESTABLISHMENT   OF   A   TEST   GUIDELINE 
FOR  THE  EVALUATION  OF  FISH  TAINTING, 

European  Chemical  Industry  Ecology  and  Toxi- 
cology Centre,  Brussels  (Belgium). 
For  primary  bibliographic  entry  see  Field  7C. 
W88-10151 


INTERACTIONS  BETWEEN  COPPER  AND 
SOME  CARBAMATE  USED  IN  PHYTOSANI- 
TARY  TREATMENTS, 

Centre    des    Sciences    de    l'Environment,    Metz 

(France). 

P.  Vasseur,  D.  Dive,  Z.  Sokar,  and  H.  Bonnemain. 

Chemosphere  CMSHAF,  Vol.   17,  No.  4,  p  767- 

782,  1988.  8  fig,  1  tab,  8  ref. 

Descriptors:  "Interactions,  "Carbamate  pesticides, 
"Copper,  "Water  pollution  effects,  "Pesticides, 
"Toxicity,  "Chemical  properties.  Growth  rates, 
Bacteria,  Protozoa,  Statistical  analysis,  Synergistic 
effects,  Bioaccumulation,  Heavy  metals,  Zineb, 
Maneb,  Carbaryl,  Biolumin  escence,  Fungicides, 
Insecticides. 

Binary  mixtures  of  copper-pesticide  (zineb,  maneb, 
carbaryl)  were  tested  on  bacterium,  Photobacter- 
ium  phosphoreum  (Microtox  test)  and  the  protozo- 
an, Colpidium  camylum.  Factorial  experiments 
were  used,  and  results  treated  with  multiple  regres- 
sion analysis.  The  toxic  concentrations  chosen 
were  between  the  NOEL  (No  Effect  Level)  and 
the  IC  sub  50,  when  considering  the  inhibition  of 
the  bacterial  luminescence  and  the  growth  rate  of 
protozoa,  induced  by  each  toxicant  tested  alone. 
Interactions  of  copper  with  zineb  or  maneb  result- 
ed in  dramatic  synergistic  effects  in  the  two  spe- 
cies: a  total  inhibition  of  the  bacterial  luminescence 
or  of  the  growth  of  colpidium  cultures  occurred  at 
concentrations  considered  as  non-toxic  when  each 
compound  was  tested  alone.  A  synergism  could  be 
observed  on  the  luminescent  bacteria  with  concen- 
trations as  low  as  20  micrograms/liter  (ug/1) 
Cu+  +  and  9  ug/1  zineb  or  9  ug/1  maneb.  On  the 
colpidium  cultures,  these  threshold  concentrations 
were  63  ug/1  Cu++,  50  ug/1  zineb,  400  ug/1 
maneb.  Carbaryl  differed  from  the  two  dithiocar- 
bamates  since  only  a  slight  interaction  was  regis- 
tered with  copper  on  the  protozoa  at  high  concen- 
trations (0.2  mg/1  Cu  +  +  .  8  mg/1  carbaryl).  (Au- 
thor's abstract) 
W88-10152 
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TOXICOLOGICAL  APPROACH  FOR  DETECT- 
ING ORGANIC  MICROPOLLUTANTS  IN  ENV- 
RIONMENTAL  SAMPLES, 

Istituto  di  Ricerca  sulle  Acque,  Milan  (Italy). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10153 


MERITS  OF  MACROFAUNAL  COLONIZA- 
TION OF  INTERTIDAL  MUDFLATS  FOR  POL- 
LUTION MONITORING:  PRELIMINARY 
STUDY, 

Ministry  of  Works  and  Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10158 


SELENIUM  TOXICOSIS  IN  WILD  AQUATIC 
BIRDS, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
H.  M.  Ohlendorf,  A.  W.  Kilness,  J.  L.  Simmons,  R. 
K.  Stroud,  and  D.  J.  Hoffmann. 
Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.  24,  No.  1,  p  67-92,  May  1988.  9  fig, 
3  tab,  51  ref. 

Descriptors:  *Water  pollution  effects,  "Teratogen- 
esis,  *Water  birds,  'Toxicity,  *Path  of  pollutants, 
♦Selenium,  *Drainage  water,  *Kesterson  Reser- 
voir, "California,  Ponds,  Birds,  Tissue  analysis, 
Metabolism,  Population  exposure,  Water  pollution, 
Farm  wastes,  Food  chains. 

Severe  gross  and  microscopic  lesions  and  other 
changes  were  found  in  adult  aquatic  birds  and  in 
embryos  from  Kesterson  Reservoir  (  a  portion  of 
Kesterson  National  Wildlife  Refuge),  Merced 
County,  California,  during  1984.  Adult  birds  from 
that  area  were  emaciated,  had  subacute  to  exten- 
sive chronic  hepatic  lesions,  and  had  excess  fluid 
and  fibrin  in  the  peritoneal  cavity.  Biochemical 
changes  in  their  livers  included  elevated  glycogen 
and  non-protein-bound  sulfhydryl  concentrations 
and  glutathione  peroxidase  activity  but  lowered 
protein,  total  sulfhydryl,  and  protein-bound  sulfhy- 
dryl concentrations.  Congenital  malformations  ob- 
served grossly  in  embryos  were  often  multiple  and 
included  anophthalmia,  microphthalmia,  abnormal 
beaks,  amelia,  micromelia,  ectrodactyly,  and  hy- 
drocephaly. Mean  concentrations  of  selenium  in 
livers  4.4  ppm,  dry  weight)  and  kidneys  (96.6  ppm) 
of  birds  collected  at  the  Kesterson  ponds  were 
about  10  times  those  found  at  a  nearby  control  area 
(8.3  and  12.2  ppm).  Apparently,  selenium  in  the 
agricultural  drainage  water  supplied  to  the  Kester- 
son ponds  has  accumulated  in  the  food  chain  of 
aquatic  birds  to  toxic  concentrations  and  caused 
the  lesion  and  other  changes  observed.  (Author's 
abstract) 
W88-10165 


ESTIMATION  OF  QUALITY  OF  SOME  SUR- 
FACE WATERS  NEAR  THE  UPPER  SILESIA 
USING  THE  ALGAL  GROWTH  TEST, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10174 


SPECIES  COMPOSITION  OF  ZOOPLANKTON 
IN  SURFACE  WATERS  NEAR  THE  UPPER  SI- 
LESIA IN  THE  ASPECT  OF  WATER  QUALITY, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10175 


STREAM      ECOSYSTEMS      IN      MOUNTAIN 

GRASSLAND  (WEST  CARPATHIANS):  14.  THE 

USE    OF    THE    EXPERIMENTAL    STREAM 

METHOD  IN  EVALUATING  THE  EFFECT  OF 

AGRICULTURAL  POLLUTION, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

A.  Kownacki,  E.  Dumnicka,  E.  Grabacka,  B. 

Kawecka,  and  A.  Starzecka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  3,  p 

381-400,  1985.  10  fig,  1  tab,  12  ref. 


Descriptors:  "Mountain  streams,  "Nutrients,  "Eco- 
systems, "Agricultural  watersheds,  "Eutrophica- 
tion,  "Water  pollution  effects,  Fauna,  Bacteria, 
Algae,  Protozoa,  Invertebrates,  Carbon,  Nitrogen, 
Phosphorus,  Experimental  streams,  Pastoral  econ- 
omy, Poland. 

The  chemistry,  algal  and  bacterial  populations,  and 
micro-  and  macrofauna  of  a  natural  stream  and 
four  experimental  streams  differing  in  the  load  of 
nutrients  (C,  N,  N  +  P,  P)  were  investigated  in  the 
period  from  October  3  to  November  3,  1977.  In  the 
experimental  streams  with  increased  loads  of  nutri- 
ents, there  was  an  increase  in  the  number  of  bacte- 
ria. This  led  to  an  increased  number  of  Ciliata.  the 
greater  amounts  of  nutrients  affected  the  communi- 
ties of  algae  and  invertebrates  to  a  smaller  degree. 
(Author's  abstract) 
W88-10176 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  1.  RANGE  AND  AIMS  OF 
THE  INVESTIGATION  WITH  A  DESCRIP- 
TION OF  THE  ENVIRONMENT, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10177 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  2.  CHEMICAL  COMPO- 
SITION OF  THE  WATER  AND  ATMOSPHER- 
IC PRECIPITATION, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
M.  Bombowna. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
433-450,  1985.  3  fig,  4  tab,  30  ref. 

Descriptors:  "Ecology,  "Water  pollution  effects, 
"Poland,  "Air  pollution,  "Acid  rain,  "Eutrophica- 
tion,  Lake  Chechlo-Naklo,  Precipitation,  Dusts, 
Nutrients,  Upper  Silesian  Industrial  Region,  River 
Brynica,  Rivers,  Rivers,  Reservoirs,  Lakes,  Ponds, 
Water  pollution  sources,  Sulfuric  acid,  Industrial 
wastes,  Domestic  wastes. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  Re- 
sults show  that  both  the  neighborhood  of  the  Sile- 
sian metallurgical  industry  and  the  agricultural 
management  in  the  catchment  basin  of  the  investi- 
gated bodies  greatly  affect  the  chemical  composi- 
tion of  their  waters.  In  the  dam  reservoir  at 
Kozlowa  Gora  and  in  the  Swierklaniec  park  pond, 
eutrophication  was  more  advanced  than  in  Lake 
Chechlo-Naklo.  The  fertility  of  these  water  bodies 
was  caused  by  the  agricultural  use  of  the  catch- 
ment basin  and  the  inflow  of  domestic  sewage  into 
the  River  Brynica.  The  River  Brynica  is  subjected 
to  the  emissions  of  atmospheric  pollution,  mainly 
sulfuric  oxides.  Constant  atmospheric  pollution  due 
to  the  neighborhood  of  the  metallurgical  industry 
very  frequently  results  in  the  development  of  calci- 
um-sulfate  type  rainwater  which  affects  both  the 
groundwater  and  the  water  found  in  the  reservoirs. 
(See  W88-10177  and  W88-10179  thru  W88-10188) 
(Miller-PTT) 
W88-10178 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  3.  CHEMICAL  COMPO- 
SITION OF  THE  WATER.  HEAVY  METALS, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

M.  Reczynska-Dutka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
451-464,  1985.  1  fig,  6  tab,  52  ref. 

Descriptors:  "Poland,  "Path  of  pollutants,  "Agri- 
cultural watersheds,  "Industrial  watersheds,  "Ecol- 


ogy, "Water  pollution  effects,  "Air  pollution, 
"Heavy  metals,  Chemical  composition,  Zinc,  Lead, 
Cadmium,  Manganese,  Upper  Silesian  Industrial 
Region,  River  Brynica,  Poland,  Rivers,  Reservoirs, 
Lakes,  Water  pollution,  Solute  transport. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  In 
particular,  the  level  of  heavy  metal  concentrations 
in  the  surface  waters  of  the  upper  watershed  of  the 
River  Brynica  is  presented.  The  level  of  heavy 
metals  in  the  surface  waters  at  the  edge  of  the 
Upper  Silesian  Industrial  Region  exposed  to  emis- 
sions rich  in  Zn,  Pb,  and  Cd  did  not  differ  much 
from  that  in  relatively  unpolluted  waters,  although 
increased  concentrations  of  these  metals  were  ob- 
served. Pollution  in  the  River  Brynica  increased 
downstream  to  the  dam  reservoir,  below  which, 
except  for  Mn,  the  concentrations  of  metals  de- 
creased. As  a  result,  the  balance  was  negative  only 
for  Mn,  whereas  a  considerable  portion  of  the  load 
of  the  other  metals  transported  into  the  reservoir 
with  the  river  water  remained  in  it.  The  effect  of 
metals  on  aquatic  organisms  is  discussed.  (See 
W88-10177  thru  W88-10178  and  W88-10180  thru 
W88-10188)  (Miller-PTT) 
W88-10179 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  5.  BACTERIOLOGICAL 
CHARACTERISTICS  OF  THE  WATERS, 
Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10181 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  6.  COMMUNITIES  OF 
PLANKTON  ALGAE, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
H.  Bucka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
493-508,  1985.  2  fig,  2  tab,  17  ref. 

Descriptors:  "Ecology,  "Poland,  "Water  pollution 
effects,  "Agricultural  runoff,  "Air  pollution,  "Phy- 
toplankton,  Trophic  level.  Upper  Silesian  Industri- 
al Region,  River  Brynica,  Rivers,  Reservoirs, 
Lakes,  Ponds,  Water  pollution,  Dust,  Algae, 
Catchment  basins. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  In 
particular,  the  effect  of  industrial  atmospheric  pol- 
lution and  agricultural  run-off  on  the  development 
of  communities  of  plankton  algae  are  investigated. 
The  results  showed  increased  trophy  with  weak 
pollution  of  the  first  reservoir  with  the  green 
algae-diatoms  character  of  its  phytoplankton  being 
preserved.  The  lake  showed  a  small  number  of 
algae  and  low  fertility  and  the  park  pond  showed 
strong  eutrophy  and  the  highest  pollution  level. 
The  River  Brynica  was  purest  in  its  forest  section 
and  very  polluted  and  fertile  in  the  lower  part  and 
below  the  dam.  (See  W88-10177  thru  W88-10181 
and  W88-10183  thru  W88-10188)  (Miller-PTT) 
W88-10182 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  7.  ZOOPLANKTON  - 
QUANTITATIVE  RELATIONS  IN  VARIOUS 
SYSTEMATIC  GROUPS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

L.  Krzeczkowska-Woloszyn. 
Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


509-520.  1985.  2  fig.  4  tab.  10  ref. 

Descriptors:  'Poland,  'Air  pollution,  'Ecology, 
•Rivers.  'Water  pollution,  'Agricultural  runoff, 
'Agricultural  watersheds,  'Industrial  watersheds. 
Water  quality.  Upper  Silesian  Industrial  Region, 
River  Brynica,  Reservoirs,  Lakes,  Ponds,  Dust, 
Trophic  level,  Bioindicators. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  In 
particular,  the  development  of  zooplankton  in  the 
period  from  1976  to  1979  in  the  River  Brynica  is 
investigated.  These  waters  are  heavily  polluted  by 
industrial  dusts  from  the  atmosphere  and  agricul- 
tural runoff.  Changes  in  the  composition  and 
number  of  zooplankton  resulted  mainly  from  the 
various  trophic  levels  found.  The  purity  level  of 
these  waters  was  determined  on  the  basis  of  indica- 
tor species  to  be  medium-trophic  and  highly  eutro- 
phic.  (See  W88-10177  thru  W88-10182  and  W88- 
10184  thru  W88-10188)  (Miller-PTT) 
W88-10183 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  8.  CILIATA  IN  BOTTOM 
SEDIMENTS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
E.  Grabacka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
521-533,  1985.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Poland,  'Agricultural  watersheds, 
'Industrial  watersheds,  'Ecology,  'Reservoirs, 
♦Lakes,  'Ponds,  'Water  pollution  effects, 
'Benthos,  'Eutrophication,  Catchment  basins,  Mi- 
crobenthos.  Recreational  water  bodies,  Upper  Sile- 
sian Industrial  Region,  River  Brynica,  Rivers, 
Water  pollution,  Bioindicators,  Air  pollution,  Pro- 
tozoa. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  A 
qualitative  and  quantitative  investigation  of  the 
Ciliata  communities  in  the  microbenthos  of  the 
bottom  sediments  is  presented.  On  the  basis  of  the 
analysis,  the  examined  water  bodies  were  classified 
as  slightly  polluted  and  the  park  pond,  in  particu- 
lar, as  strongly  eutrophicated.  In  the  biological 
analysis,  water  purity  was  evaluated  mainly  on  the 
basis  of  the  dominating  species.  The  surface  waters 
of  the  areas  of  the  catchment  basin  adjoining  the 
heavily  industrialized  territories  were  subject, 
above  all,  to  atmospheric  pollution  and  showed  a 
weak  to  medium  degree  of  water  pollution.  (See 
W88-10177  thru  W88-10183  and  W88-10185  thru 
W88-10188)  (Miller-PTT) 
W88-10184 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  9.  COMMUNITIES  OF 
OLIGOCHAETES, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
E  Dumnicka. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
535-545,  1985.  1  fig,  3  tab,  24  ref. 

Descriptors:  'Ecology,  'Agricultural  watersheds, 
•Poland,  'Industrial  watersheds,  'Water  pollution 
effects.  'Benthos,  'Oligochaetes,  Artificial  lakes. 
Heavy  metals.  Upper  Silesian  Industrial  Region, 
River  Brynica,  Rivers,  Reservoirs,  Lakes,  Ponds, 
Toxicity,  Organic  loading,  Bioindicators,  Water 
pollution 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 


Lake  Chechlo-Naklo,  Poland)  are  discussed.  The 
effect  of  various  types  of  pollution  on  the  oligo- 
chaete  communities  is  investigated  with  particular 
attention  paid  to  the  problem  of  heavy  metal  action 
on  these  organisms.  The  composition  and  structure 
of  oligochaete  communities  depend  on  several  fac- 
tors such  as  the  natural  character  of  the  run  or 
water  body  and  the  kind  and  level  of  water  pollu- 
tion. Only  in  the  upper  course  of  the  River  Brynica 
is  a  community  typical  for  lowland  rivers  present. 
Communities  characteristic  for  organically  pollut- 
ed waters  appear  below  the  reservoir  at  Kozlowa 
Gora.  In  Lake  Chechlo-Naklo,  a  high  content  of 
microelements  causes  elimination  of  the  more  sen- 
sitive species  (especially  from  the  family  Naididae). 
(See  W88-10177  thru  W88-10184  and  W88-10186 
thru  W88-10188)  (Miller-PTT) 
W88-10185 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  10.  BOTTOM  INSECTS 
WITH  SPECIAL  REGARD  TO  CHIRONOMI- 
DAE, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
J.  Zieba. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
547-560,  1985.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Ecology,  'Water  pollution  effects, 
'Poland,  'Agricultural  watersheds,  'Industrial  wa- 
tersheds, 'Benthos,  'Heavy  metals,  'Eutrophica- 
tion, 'Aquatic  insects.  Midges,  Upper  Silesian  In- 
dustrial Region,  River  Brynica,  Rivers,  Reservoirs, 
Lakes,  Ponds,  Water  pollution,  Bioindicators, 
Larvae. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  The 
quantitative  determination  of  the  occurrence  of 
bottom  insects  in  connection  with  their  constant 
and  periodically  massive  pollution  is  presented. 
Apart  from  a  general  estimate  according  to  the 
taxonomic  composition,  one  of  the  newest  indica- 
tory methods  based  mainly  on  the  occurrence  of 
benthic  larvae  of  insects,  was  used.  The  occur- 
rence of  Chironomidae  was  chiefly  taken  into  con- 
sideration since  they  are  frequently  constant  and 
numerous  components  of  the  bottom  fauna,  even  in 
some  polluted  waters.  Results  show  that  in  the 
River  Brynica  above  the  dam  reservoir,  larvae  of 
the  species  living  in  pure  or  slightly  polluted  water 
prevailed  among  bottom  insects.  In  the  dam  reser- 
voir at  Kozlowa  Gora,  the  number  of  taxa  was 
distinctly  lower  than  in  the  forest  Lake  Chechlo- 
Naklo  or  in  the  Swierklaniec  park  pond.  With  the 
inflow  of  mixed  pollution  and  considerable  ecolog- 
ical differentiation  of  stations,  benthos  insects  were 
not  found  to  be  distinctly  threatened  by  pollution 
with  heavy  metals  and  run-off  from  agricultural 
areas.  However,  a  further  inflow  of  these  com- 
pounds might  markedly  reduce  the  level  of  occur- 
rence of  such  insects.  (See  W88-10177  thru  W88- 
10185  and  W88-10187  thru  W88-10188)  (Miller- 
PTT) 
W88-10186 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  11.  ICHTHYOFAUNA  OF 
THE  RESERVOIR  AT  KOZLOWA  GORA  AND 
LAKE  CHECHLO-NAKLO, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

J.  M.  Wlodek,  P.  Glowacki,  and  S.  Skora. 
Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
561-575,  1985.  1  fig,  2  tab,  14  ref. 

Descriptors:  'Poland,  'Water  pollution  effects, 
'Fisheries,  'Eutrophication,  'Kozlowa  Gora 
River,  'Agricultural  watersheds,  'Industrial  wa- 
tersheds. Potable  water,  Trophic  level,  Upper  Sile- 
sian Industrial  Region,  Brynica  River,  Rivers, 
Lakes,  Ponds,  Carp,  Sport  fishing,  Reservoirs. 


The  development  of  ichthyofauna  over  more  than 
25  years  in  the  potable  water  reservoir  at  Kozlowa 
Gora,  Poland,  is  described.  Changes  in  the  struc- 
ture of  the  ichthyofauna  are  considered  in  relation 
to  changes  in  the  trophy  of  this  reservoir.  A  short 
description  of  the  ichthyofauna  of  Lake  Chechlo- 
Naklo  is  given.  The  transition  from  the  stage  of 
mesotrophy  to  that  of  eutrophy  led  to  a  diminution 
in  the  number  of  fish  species  and  of  fish  codomin- 
ants.  After  1965,  only  two  codominating  species 
were  observed.  The  number  of  species  showing  a 
share  of  at  least  1%  of  the  total  weight  of  ichthyo- 
fauna fell  from  eight  to  five  from  1965  to  1981.  The 
remaining  species  were  of  no  importance  in  the 
control  net  catches.  The  reservoir  at  Kozlowa 
Gora  is  constantly  used  by  anglers.  The  ichthyo- 
fauna changed  its  structure  in  the  mid-sixties  under 
the  influence  of  changes  in  the  environmental  fac- 
tors leading  to  changes  in  water  trophy  in  which 
fish  stocking  and  the  activity  of  anglers  also  played 
a  role.  The  fishery  character  of  the  reservoir  corre- 
sponds at  present  to  the  third  stage  of  European 
eutrophic  natural  lakes.  It  is  a  reservoir  of  the 
bream-pikeperch  type  with  a  satisfactorily  stabi- 
lized state  of  fish  health.  (See  W88-10177  thru 
W88-10186)  (Miller-PTT) 
W88-10187 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  12.  SYNTHETIC  OUT- 
LINE OF  INVESTIGATION  RESULTS  AND 
CONCLUSIONS, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 
J.  Zieba. 

Acta  Hydrobiologica  AHBPAX,  Vol.  27,  No.  4,  p 
577-587,  1985.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'River  Brynica, 
•Agricultural  watersheds,  'Industrial  watersheds, 
'Ecology,  'Water  pollution  effects,  *Poland, 
'Heavy  metals,  'Eutrophication,  Organic  matter, 
Upper  Silesian  Industrial  Region,  Rivers,  Reser- 
voirs, Lakes,  Ponds,  Water  pollution,  Sediments, 
Self-purification,  Dusts,  Air  pollution. 

The  effects  of  industry  and  agriculture  on  three 
water  bodies  in  the  Upper  Silesian  Industrial 
Region  (the  dam  reservoir  at  Kozlowa  Gora  with 
the  River  Brynica,  the  Swierklaniec  park  pond  and 
Lake  Chechlo-Naklo,  Poland)  are  discussed.  In 
particular,  results  of  the  investigation  series  on  the 
effect  of  industrial  pollution  on  the  waters  of  the 
forest-agricultural  basin  of  the  River  Brynica  are 
recapitulated.  An  accumulation  of  heavy  metals 
and  an  excess  of  organic  matter  in  bottom  sedi- 
ments of  the  dam  reservoir  brought  about  a  dete- 
rioration in  the  quality  of  this  environment.  The 
eutrophicating  influence  of  nutrients  prevailed. 
The  occurrence  of  various  plants  and  animals  in 
the  waters  indicates  their  considerable  potential  for 
self-purification.  In  the  River  Brynica  and  in  the 
still  waters  of  the  basin  no  noxious  effect  of  the 
pollution  with  heavy  metals  from  industrial  dusts 
could  be  distinctly  determined.  (See  W88-10177 
thru  W88-10187)  (Miller-PTT) 
W88-10188 


INFLUENCE  OF  CONTAMINATED  PARTI- 
CLES ON  THE  BIOACCUMULATION  OF  HY- 
DROPHOBIC ORGANIC  MICROPOLLU- 
TANTS  IN  FISH, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10195 


BENTHIC  RECOLONIZATION  OF  A  SEDI- 
MENT IN  AN  EXPERIMENTAL  AREA  TRANS- 
PLANTED FROM  ITS  NATURAL  SURROUND- 
INGS (INFRALITTORAL  STAGE  OF  A  MEDI- 
TERRANEAN BAY,  TOULON,  FRANCE),  (RE- 
COLONISATION  BENTHIQUE  D'UN  SEDI- 
MENT DANS  DES  ENCEINTES  EXPERIMEN- 
TALES  REPLACEES  DANS  LE  MILIEU  NA- 
TUREL  (ETAGE  INFRALITTORAL  D'UNE 
BAIE  MEDITERRANEENNE)), 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Lille- 1     Univ.,    Wimereux    (France).    Wimereux 

Marine  Station. 

V  Diaz-Castaneda. 

Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 

4,  p  551-566,   1986.  7  fig,  3  tab,  41  ref  (English 

summary). 

Descriptors:  *Water  pollution  effects,  'Recoloni- 
zation,  •Benthic  fauna,  *Marine  sediments,  'Litto- 
ral environment,  'Species  composition,  'Poly- 
chaetes,  Environmental  effects,  Multivariate  analy- 
sis, Benthic  environment,  Lazarets  Bay  France, 
Mediterranean  Sea,  Sediment  transplantation. 

The  process  of  recolonization  of  sediments  defaun- 
ated  by  such  factors  as  pollution,  anoxia  was  stud- 
ied by  transplanting  samples  of  this  substrate  to  an 
area  of  similar  environmental  conditions,  but  less 
polluted.  Azoic  sediments,  from  the  etang  (pool) 
de  Berre,  were  placed  in  experimental  boxes  of 
about  5  cu  dm  fixed  at  5  m  depth  in  Lazaret's  Bay 
(Toulon).  Two  boxes  were  removed  each  month 
during  one  year;  one  for  the  chemical  analyses  and 
the  other  to  follow  the  degree  of  colonization  by 
macrofauna.  Monthly  grab  samples  were  also  taken 
in  the  area  surrounding  the  experimental  boxes  to 
compare  with  the  experimental  populations.  Re- 
sults concerning  lists  of  species  and  their  abun- 
dance were  submitted  to  several  multivariate  nu- 
merical methods:  diversity  index,  calculation  of 
affinity  coefficients,  factorial  analyses  of  corre- 
spondences, and  rank-frequency  diagrams.  Preced- 
ing recolonization,  a  latency  phase  was  observed 
during  which  experimental  boxes  discharged  part 
of  their  pollutants:  their  population  was  then 
almost  absent.  The  experimental  population  ap- 
peared, diversified  and  passed  through  a  transitory 
population  dominated  by  the  polychaete  Tharyx 
sp.;  finally  it  evolved  towards  a  structure  similar  to 
that  of  a  natural  population.  The  population  devel- 
oped in  the  experimental  boxes  after  one  year  is 
characterized  by  dominant  species  different  from 
those  of  the  natural  environment:  both  populations 
therefore  evolved  independently  'balancing'  them- 
selves according  to  their  own  history,  arriving 
however  to  the  same  quantitative  equilibrium  be- 
tween species.  (Author's  abstract) 
W88-10217 


IMPACT  OF  A  DISCHARGE  OF  SALINE 
WATER  AND  ORGANIC  POLLUTION  ON  THE 
DIATOM  POPULATIONS  OF  THE  GANDER 
(GRAND  DUCHY  OF  LUXEMBOURG) 
(IMPACT  D'UN  REJET  D'EAU  CHARGEE  EN 
SEL  ET  D'UNE  POLLUTION  ORGANIQUE 
SUR  LES  PEUPLEMENTS  DE  DIATOMEES 
DE  LA  GANDER  (GRAND-DUCHE  DU  LUX- 
EMBOURG)), 

Centre  de  Recherche  et  d'Education  pour  la  Con- 
servation de  la  Nature,  Verviers  (Belgium). 
L.  Leclercq,  and  L.  Vandevenne. 
Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 
2,  p  311-317,  1987.  1  fig,  4  tab,  5  ref. 

Descriptors:  'Water  pollution  effects,  'Saline 
water,  'Aquatic  populations,  'Diatoms,  'Salinity, 
'Saline-freshwater  interfaces,  'Oraganic  pollut- 
ants, Ecology,  Luxembourg,  Water  quality  stand- 
ards. 

This  study  shows  the  sensitivity  of  diatoms  to 
small  variations  of  salinity,  due  to  the  discharging 
of  salt  water  into  fresh  water  of  a  chalk  river. 
However,  simultaneous  organic  pollution  compli- 
cates the  situation.  The  ecology  of  76  taxa  found  in 
the  Gander,  in  relation  to  these  two  factors  (sapro- 
bity  and  salinity)  is  also  presented.  Finally,  a  new 
organic  pollution  index  and  a  new  diatom  are 
calculated,  resulting  in  an  estimation  of  the  level  of 
water  quality  of  the  Gander.  (Author's  abstract) 
W88-10248 


BIOACCUMULATION  OF  COPPER  AND  ZINC 
BY  NEREIS  DIVERSICOLOR  (ANNELIDA,  PO- 
LYCHAETA)  IN  THE  BOU  REGREG  ESTUARY 
(MOROCCOXBIOACCUMULATION  DU  CUI- 
VERE  ET  DU  ZINC  CHEZ  NEREIS  DIVERSI- 
COLOER  (ANNELIDE  POLYCHETE)  DE  L'ES- 
TURAIRE  DU  BOU  REGREG  (MAROO), 
Laboratoire  de  Zoologie  et  d'Ecologie  Marine, 
Angers  (France). 


For  primary  bibliographic  entry  see  Field  5B. 
W88-10249 


SOME  CHARACTERISTICS  OF  MACRO- 
BENTHIC  FAUNA  FROM  THE  ORGANIC-EN- 
RICHED SEDIMENTS  AT  TALCAHUANO, 
CHILE, 

Pontificia  Univ.  Catolica  de  Chile,  Santiago. 
C.  Oyarzun,  F.  D.  Carrasco,  and  V.  A.  Gallardo. 
Cahiers  de  Biologie  Marine  CBIMA5,  Vol.  28,  No. 
3,  p  429-446,  1987.  5  fig,  7  tab,  33  ref. 

Descriptors:  'Macroinvertebrates,  'Enrichment, 
•Water  pollution  sources,  'Coastal  waters, 
'Benthic  fauna,  'Aquatic  animals,  Aquatic  popula- 
tions, Organic   matter,   Chile,   Marine  sediments. 

The  analysis  of  sediments  from  the  soft  bottom  of 
Talcahuano  Port,  Concepcion  Bay,  Chile,  showed 
that  the  station  nearest  to  Talcahuano  fishery  port 
(station  CI)  had  the  highest  amount  of  volatile 
organic  matter,  and  this  fraction  decreased  toward 
the  more  distant  station  (C3).  This  high  enrichment 
was  probably  due  to  the  input  into  the  subtidal 
sediments  of  organic  material  coming  from  port 
facility  activities  (fishery  factories,  merchant  ships) 
and  municipal  sewage  discharges.  The  enriched 
station  CI  presented  significantly  higher  values  of 
density  and  biomass  when  tested  against  corre- 
sponding values  from  station  C2  and  C3.  Station 
CI  exhibited  a  significantly  lower  number  of  spe- 
cies. This  increase  in  density  and  biomass  accom- 
panied by  a  reduction  in  the  number  of  species,  has 
been  recorded  in  previous  studies,  where  organi- 
cally enriched  benthic  localities  showed  similar 
characteristics  with  the  enhancement  due  to  op- 
portunistic species,  generally  regarded  as  pollution 
indicators,  or  in  regions  where  a  gradient  of  organ- 
ic matter  enrichment  has  been  studied.  (Fried- 
mann-PTT) 
W88-10250 


EFFECTS  OF  NITRILOACETIC  ACID,  CD  AND 
HG  ON  THE  MARINE  ALGAE  DUNALIELLA 
TERTIOLECTA  AND  ISOCHRYSIS  GALBANA, 

Padua  Univ.  (Italy).  Dept.  of  Biology. 

M.  Bressan,  and  R.  Brunetti. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  553- 

556,  May  1988.  6  fig,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Nitrilotriacetic  acid,  'Cadmium,  'Mercury, 
'Algae,  Dunaliella,  Phytotoxicity,  Chlorophyta, 
Isochrysis,  Cultures,  Population  dynamics,  Heavy 
metals,  Chelation. 

Microalgae  Dunaliella  tertiolecta  and  Isochrysis 
galbana  were  cultured  in  the  presence  of  either 
nitrilotriacetic  acid  (NTA),  the  heavy  metals  Cd 
and  Hg,  or  the  metals  and  NTA.  NTA  was  present 
at  levels  of  1,  5,  or  10  mg/L.  Cadmium  levels  were 
13.8  mg/L  for  D.  tertiolecta  and  0.2  mg/L  for  I. 
galbana,  while  Hg  levels  were  0.96  mg/L  and  0.02 
mg/L  respectively.  When  both  metals  and  NTA 
were  present,  the  metal  levels  were  the  same,  and 
NTA  was  added  in  1:1,  1:2,  1:3  molar  ratios.  Popu- 
lation growth  data  show  the  absence  of  toxicity  of 
NTA  and  the  absence  of  interaction  of  NTA  with 
the  toxic  effects  of  Cd  and  Hg.  NTA's  possible 
environmental  impact  arises  from  its  capacity  to 
chelate  metal  ions  whether  they  are  toxic  or  not, 
not  from  NTA's  toxicity  per  se.  (VerNooy-PTT) 
W88-10262 


DIVERSITY  AND  COMMUNITY  COMPARI- 
SON INDICES:  ASSESSING  MACROINVERTE- 
BRATE  RECOVERY  FOLLOWING  A  GASO- 
LINE SPILL, 

Idaho  Univ.,  Moscow.   Dept.  of  Plant,   Soil  and 

Entomological  Sciences. 

K.  W.  Pontasch,  and  M.  A.  Brusven. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  619- 

626,  May  1988.  10  fig,  2  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Species  di- 
versity, 'Population  density,  'Macroinvertebrates, 
♦Oil  spills,  'Gasoline,  Quantitative  analysis,  Com- 
munity comparison,  Stream  pollution,  Population 
exposure,  Aquatic  populations,  Water  pollution  ef- 
fects,  Comparison  studies,   Population   dynamics, 


Mathematical  models,  Wolf  Lodge  Creek,  Idaho, 
Recolonization. 

Diversity  and  community  comparison  indices  were 
evaluated  to  determine  their  utility  in  quantifying 
macroinvertebrate  response  to  a  catastropic  gaso- 
line spill  into  Wolf  Lodge  Creek,  Idaho.  The  Shan- 
non and  Brillouin  diversity  indices,  and  the  follow- 
ing community  comparison  indices  were  analyzed: 
(1)  Jaccard's  coefficient  of  similarity;  (2)  Renkon- 
en's  percentage  similarity;  (3)  Bray-Curtis  index; 
(4)  Morisita's  similarity  index;  (5)  simplified  Mori- 
sita  index;  (6)  Canberra  metric  index;  and  (7)  aver- 
age chi  square  index.  The  Bray-Curtis  and  average 
Chi  square  community  comparison  indices  were 
more  effective  in  quantifying  differences  in  ma- 
croinvertebrate composition  between  gas-impacted 
and  reference  areas  of  Wolf  Lodge  Creek  follow- 
ing the  spill.  In  addition,  these  indices  tracked  the 
progressive  spatial  recolonization  of  macroinverte- 
brates during  the  16  month  recovery  period.  All 
other  indices  tested  failed  to  adequately  quantify 
macroinvertebrate  community  response  to  the  gas- 
oline spill.  (Author's  abstract) 
W88-10271 


BIOCONCENTRATION    AND    METABOLISM 
OF  BUTYLTIN  COMPOUNDS  IN  CARP, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10276 


COMMUNITY  HEALTH  EFFECTS  OF  A  MU- 
NICIPAL WATER  SUPPLY  HYPERFLUORI- 
DATION  ACCIDENT, 

For  primary  bibliographic  entry  see  Field  5F. 
W88-10279 


PROGRESSIVE  MODIFICATIONS  IN  THE 
STRUCTURE  OF  BENTHIC  INVERTEBRATE 
COMMUNITIES  AS  A  FUNCTION  OF  WATER 
QUALITY  OF  THE  OURTHE  AND  LESSE 
(BELGIAN  MEUSE)  (MODIFICATION  PRO- 
GRESSIVE DE  LA  STRUCTURE  DES  PEUPLE- 
MENTS DTNVERTEBRES  BENTHIQUES  EN 
FONCTION  DE  LA  QUALITE  DE  L'EAU  DE 
L'OURTHE  ET  LA  LESSE  (MEUSE  BELGE)), 
Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
For  primary  bibliographic  entry  see  Field  5A. 
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EFFECTS  OF  A  SEWAGE  TREATMENT 
PLANT  ON  THE  PHYSICO-CHEMICAL 
QUALITY  AND  COMMUNITY  STRUCTURE 
OF  THE  BENTHIC  FAUNA  OF  A  POLLUTED 
RIVER,  THE  HAUTE-SEMOIS  (ETUDE  DES 
EFFETS  D'UNE  STATION  D'EPURATION  SUR 
LA  QUALITE  PHYSICO-CHIMIQUE  ET  LA 
STRUCTURE  DE  PEUPLEMENT  DE  LA 
FAUNE  BENTHIQUE  D'UNE  RIVIERE  POL- 
LUEE,  LA  HAUTE-SEMOIS), 
Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
B.  Jacques,  E.  Depeireux,  and  E.  Feytmans. 
Acta  Oecologia,  Oecologia  Applicata  AOSADN, 
Vol.  7,  No.  3,  p  261-279,  March  1986.  7  fig,  3  tab, 
36  ref. 

Descriptors:  'Water  pollution  effects,  'Eutroph- 
ication,  'Recolonization,  'Wastewater  disposal, 
'Organic  loading,  'Benthic  fauna,  Haute-Semois, 
Rivers,  Invertebrate  drift,  River,  Belgium,  Mult- 
variate  analysis,  Ecology,  Bioindicators, 
Wastewater,  Wastewater  treatment,  Water  pollu- 
tion, Physical  properties,  Chemical  properties. 

A  sewage  treatment  plant  was  installed  in  order  to 
purify  the  organic  discharges  which  had  been 
heavily  polluting  the  upper  stretch  of  the  Haute- 
Semois  River.  Physico-chemical  observations  were 
gathered  at  different  sites  along  the  river  before 
and  after  treatment  began.  The  results  indicate  an 
obvious  decrease  in  the  values  of  the  parameters 
that  depend  on  the  organic  load  along  the  first  10 
kilometers  below  the  plant  and  the  disappearance 
of  the  daily  pollution  peak  along  the  whole  river. 
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This  recovery  from  the  organic  pollution  was  ob- 
served one  year  as  well  as  two  months  after  the 
sewage  treatment  plant  treatment  began  to  func- 
tion. In  order  to  find  out  how  this  recovery  has 
influenced  the  river's  biological  properties,  quanti- 
tative samples  of  the  benthic  fauna  were  taken 
simultaneously.  The  results  were  treated  using 
multivariate  analysis  which  allows  an  easily  inter- 
pretable  description  of  the  community  structure.  It 
also  turned  out  that  after  a  period  of  one  year,  no 
improvement  of  the  river's  biological  properties 
was  observed.  No  taxa  typical  of  good  water  qual- 
ity has  shown  up;  certain  stations  were  character- 
ized by  only  quantitative  changes.  From  the  litera- 
ture and  additional  observations,  it  follows  that 
recolonization  mechanisms  seen  to  ensure  the  com- 
munity reconstitution  on  the  recovered  sites  (essen- 
tially by  way  of  the  drift  from  the  tributaries).  It  is 
believed  that  the  lack  of  recolonization  is  due  to 
the  bad  influence  of  certain  morphological  charac- 
teristics of  the  river  (canalization  and  paving)  on 
the  recovery  of  a  rich  and  varied  benthic  fauna. 
(Author's  abstract) 
W88-10281 


BEHAVIORAL  RESPONSES  OF  RED  HAKE, 
UROPHYCIS  CHUSS,  TO  DECREASING  CON- 
CENTRATIONS OF  DISSOLVED  OXYGEN, 

National  Marine  Fisheries  Service,  Highlands,  NJ. 
Sandy  Hook  Lab. 

A.  J.  Bejda,  A.  L.  Studholme,  and  B.  L.  Olla. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
19,  No.  1,  p  261-268,  August  1987.  2  fig,  35  ref. 

Descriptors:  *Red  hake,  *Water  pollution  effects, 
*Fish  behavior,  'Dissolved  oxygen,  *Aging, 
*Oxygen  requirements,  "Oxygen  depletion,  Fish, 
Feeding,  Hypoxia,  Coastal  waters.  Marine  environ- 
ment. 

Laboratory  experiments  were  conducted  to  exam- 
ine changes  in  behavior  of  red  hake,  Urophycis 
chuss,  under  decreasing  concentrations  of  dis- 
solved oxygen.  Since  the  ecological  requirements 
of  this  species  change  with  age,  responses  were 
measured  for  three  different  groups:  (1)  age  0  + 
where  the  mean  overall  length  (ml)  =  89  mm,  (2) 
age  1  +  where  the  ml  =  238  mm,  and  (3)  age  2-3  + 
where  the  ml  =  397  mm.  As  dissolved  oxygen 
decreased  from  8-10  mg/1  to  less  than  0.5  mg/1, 
changes  were  evident  in  active  time,  water  column 
activity,  range  of  horizontal  movement,  food 
searching,  and  agonistic  behavior.  Age  0+  fish 
were  most  sensitive,  moving  up  into  the  water 
column  and  swimming  continuously  as  dissolved 
oxygen  levels  fell  below  4.2  mg/1.  Age  2-3+  fish 
were  at  least  responsive,  remaining  on  the  substrate 
and  increasing  only  their  range  of  movement  at 
concentrations  below  3  mg/1.  Responses  of  age  1  + 
fish  were  variable,  possible  reflecting  a  transition 
stage  between  the  younger  and  older  fish. 
Common  to  all  groups  was  the  decrease  and  even- 
tual cessation  of  food  searching.  (Author's  ab- 
stract) 
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HEAVY  METAL  LOAD  OF  LAKE  IIDESJARVI 
AS  REFLECTED  IN  ITS  SEDIMENTS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10287 


PCB  IN  THE  SEDIMENTS  OF  THE  LAKE  JY- 
VASJARVI, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10288 


PHYTOPLANKTON  IN  LAKE  KONNEVESI 
WITH  SPECIAL  REFERENCE  TO  EUTROPH- 
ICATION  OF  THE  LAKE  BY  FISH  FARMING, 

Jyvaeskylae   Univ.   (Finland).    Dept.    of   Biology. 
P.  Eloranta,  and  A.  Palomaki. 
Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  37-45, 
1987.  7  fig,  1  tab,  22  ref. 

Descriptors:  'Finland,  'Lake  Konnevesi,  *Eu- 
trophication,  'Fish  farming,  'Phytoplankton,  'Pri- 
mary   productivity,    'Lakes,    Spatial    distribution, 


Oligotrophic  lakes.  Nutrients,  Seasonal  variation, 
Chlorophyta,  Biomass,  Chlorophyll  a. 

Phytoplankton  community  structure,  biomass, 
chlorophyll  a  concentration,  primary  production  in 
situ  and  in  constant  light  and  temperature  were 
measured  in  Lake  Konnevesi  at  5  stations  during 
the  summer  of  1985.  During  the  late  summer,  the 
spatial  distribution  of  the  eutrophication  by  fish 
farm  nutrients  was  measured  at  10  more  sampling 
stations  in  the  eastern  part  of  the  lake.  Lake  Kon- 
nevesi is,  in  general,  still  oligotrophic.  Overall 
averages  of  the  measured  variables  were:  (1)  phy- 
toplankton biomass  at  437  mg/cu  m,  (2)  chloro- 
phyll a  concentration  at  4.6  mg/cu  m,  (3)  phyto- 
plankton primary  production  at  5000  lx  and  20  C 
104  mg  C/sq  m/d,  and  primary  production  in  situ 
177  mg  C/sq  m/d.  The  total  phytoplankton  pri- 
mary production  during  the  growing  season  was 
12.5  g  C/sq  m.  However,  in  the  eastern  part  of  the 
lake  during  the  second  half  of  the  summer,  all  the 
variables  increased  significantly  with  the  nutrient 
load  from  fish  farms  located  on  the  upper  part  of 
the  watercourse.  According  to  late  summer  results, 
the  eastern  part  of  the  lake  can  be  classified  as  the 
mesotrophic  type  with:  (1)  the  maximum  phyto- 
plankton biomass  of  1311  mg/cu  m,  (2)  maximum 
chlorophyll  a  concentration  16.9  mg/cu  m,  (3) 
primary  production  'in  vitro'  of  328  mg  C/cu  m/d, 
and  (4)  the  maximum  phytoplankton  primary  pro- 
duction in  situ  of  366  mg  C/sq  m/d.  Dominant 
phytoplankton  species  in  the  eutrophicated  area 
was  a  chloromonad  species,  Gonyostomum  semen, 
with  the  relative  contribution  of  the  total  biomass 
of  36.7-43.8%  and  with  the  densities  of  22-26  cells/ 
ml  in  August  1985.  (Author's  abstract) 
W88-10290 


EUTROPHICATION  OF  LAKE  LESTIJARVI 
AS  A  CONSEQUENCE  OF  FOREST  BOG 
DITCHING, 

Jyvaeskylae  Univ.  (Finland).  Inst,  for  Environment 

Research. 

For  primary  bibliographic  entry  see  Field  4C. 
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AQUATIC  MACROPHYTES  IN  THE  SEA 
AREA  AROUND  THE  LOVIISA  NUCLEAR 
POWER  STATION,  SOUTH  COAST  OF  FIN- 
LAND, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

E.  Ilus,  and  J.  Keskitalo. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  111-123, 

1987.  7  fig,  4  tab,  31  ref. 

Descriptors:  'Gulf  of  Finland,  'Thermal  pollution, 
'Coastal  waters,  'Macrophytes,  'Nuclear  power- 
plants,  'Water  pollution  effects,  Seasonal  distribu- 
tion, Cooling  water,  Finland,  Chlorophyta,  Myrio- 
phyllum,  Aquatic  plant,  Littoral  environment, 
Water  pollution,  Baltic  Sea. 

The  effect  of  thermal  discharges  on  macrophytes 
was  studied  by  scuba  diving  and  dredging  along 
permanent  census  transects  in  the  sea  area  around 
the  Loviisa  nuclear  power  station  in  1975-1982  and 
1985.  In  general,  the  macrophyte  vegetation  in- 
creased in  the  discharge  area  after  the  power  sta- 
tion started  to  operate  in  1977.  The  increase  can  be 
attributed  partly  to  the  local  thermal  discharges 
and  partly  to  the  general  increase  of  salinity  and 
nutrients  in  the  Gulf  of  Finland  in  the  late  seven- 
ties. An  exception  was  formed  by  the  transect 
nearest  to  the  cooling  water  outlet  (distance  150 
m),  where  the  vegetation  was  sparse  in  1985.  The 
effect  of  the  thermal  loading  was  observed  to 
extend  to  a  transect  situated  1.8  km  from  the 
cooling  water  outlet.  Prolongation  of  the  growing 
season,  due  to  the  absence  of  ice  in  the  late  winter, 
has  contributed  to  the  increase  of  the  vegetation  in 
the  discharge  area.  Filamentous  green  algae  (espe- 
cially Enteromorpha  ahlneriana)  were  favored  by 
the  warm  water  current  in  the  nearest  vicinity  of 
the  cooling  water  outlet.  Myriophyllum  spicatum 
increased  farther  away  from  the  outlet,  forming  a 
distinct  belt  on  a  transect  situated  at  a  distance  of 
0.7  km.  In  the  early  eighties,  tall  plants  were 
generally  covered  with  epiphytes  such  as  Ectocar- 
pus  siliculosus  and  other  filamentous  algae.  Fucus 
vesiculosus  declined  on  three  of  the  four  transects. 
(Author's  abstract) 


W88-10297 


SENSITIVITY    OF    SURFACE    WATERS    TO 
ACIDIC  DEPOSITION  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5B. 

W88-10306 


SUMMARY  OF  RESULTS  FROM  THE  SWED- 
ISH PROJECT  'ENVIRONMENT/CELLU- 
LOSE', 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

A.  Sodergren,  B.-E.  Bengtsson,  P.  Johnsson,  S. 

Lagergren,  and  A.  Larson. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  49-60,  1988.  6  fig,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Sweden, 
•Waste  disposal,  'Pulp  and  paper  industry, 
'Bleaching  wastes,  'Environmental  effects,  'Tox- 
icity, Wastes,  Industrial  wastes,  Fish,  Environ- 
ment, Aquatic  environment,  Effluents,  Biomass, 
Species  composition,  Perch,  Fish  physiology, 
Animal  physiology.  Benthos,  Sediments,  Chlorine, 
Cellulose. 

The  biological  effects  of  effluents  from  pulp  indus- 
tries, especially  from  bleaching  processes,  on 
aquatic  ecosystems  were  studied.  The  principal 
study  was  devoted  to  the  effects  of  biologically 
active  chlorinated  organic  compounds.  A  receiv- 
ing body  of  water  for  pulp  bleach  plant  effluents  at 
the  Gulf  of  Bothnia  was  chosen  for  the  three-year 
study.  The  fish  biomass  was  low  near  the  effluent 
outlet,  and  the  species  composition  of  the  fish 
community  had  changed.  Perch  (Perca  fluviatilis) 
exhibited  reduced  reproduction  and  disturbed 
physiology  in  all  parts  of  the  receiving  water.  The 
effluent  also  affected  the  diversity,  biomass,  and 
distribution  of  invertebrates  and  plants.  Fish  and 
benthic-living  organisms  were  then  exposed  in  the 
laboratory  to  sediment  from  the  receiving  water 
and  to  various  mixtures  of  bleach  plant  effluents. 
The  level  of  extractable  organic  chlorine  (EOC1) 
of  the  perch  decreased  along  a  gradient  from  the 
effluent  outlets  towards  the  open  sea.  In  sediment 
off  the  Swedish  coast,  the  level  of  EOC1  and  the 
occurrence  of  compounds  related  to  bleach  mill 
effluents  indicated  a  distribution  of  such  substances 
over  large  areas.  (Author's  abstract) 
W88-10314 


RESTORATION  OF  SHALLOW  LAKE  ECO- 
SYSTEMS, WITH  EMPHASIS  ON  LOOS- 
DRECHT  LAKES, 

Ministerie    van    Volkshuisvesting    en    Ruimtelijke 

Ordening,  Leidschendam  (Netherlands). 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10341 


LOOSDRECHT  LAKES,  ORIGIN,  EUTROPH- 
ICATION, RESTORATION  AND  RESEARCH 
PROGRAMME, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10342 


INTERACTION  OF  HYDROLOGICAL  SYS- 
TEMS AND  EUTROPHICATION  OF  THE 
LOOSDRECHT  LAKES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10343 


MONTHLY  MASS  BALANCES  FOR  COM- 
PARTMENTS OF  THE  LOOSDRECHT  LAKES 
SYSTEM:  APPROACH  AND  PRELIMINARY 
RESULTS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10344 
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FIRST    STEP    IN    MODELLING    PLANKTON 
GROWTH  IN  THE  LOOSDRECHT  LAKES, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10353 


MATHEMATICAL  MODELLING  OF  PRI- 
MARY PRODUCTION  IN  GREEN  BAY  (LAKE 
MICHIGAN,  USA),  A  PHOSPHORUS-  AND 
LIGHT-LIMITED  SYSTEM, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10358 


MICROBIOLOGICAL  CHARACTERISTICS  OF 
THE  RIVER  DUNAJEC  WATERS  IN  THE 
SECTOR  BETWEEN  NOWY  TARG  AND  NOWY 
SACZ  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10368 


ALGAE    AND    SOME    BACTERIA    IN    THE 

PLANKTON  OF  THE  RIVER  MALA  PANEW 

AND   ITS   TRIBUTARIES   POLLUTED   WITH 

INDUSTRIAL         DISCHARGED         WATERS 

(SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

H.  Bucka. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  1/2,  p  121-138,  1986.  2  fig,  2  tab,  23  ref. 

Descriptors:  *Algae,  'Bacteria,  *Plankton, 
•Rivers,  *Water  pollution  effects,  *Stream  Biota, 
•Species  diversity,  'Industrial  wastewater, 
Wastewater,  Heavy  metals,  Cyanophyta,  Chloro- 
phyta,  Diatoms,  Density,  Population  density, 
Water  pollution,  Euglenophyta,  Scenedesmus, 
Bioindicators,  Indicators,  Poland. 

The  composition  and  abundance  of  algae  in  the 
strongly  polluted  River  Mala  Panew  and  its  tribu- 
taries (Southern  Poland)  were  investigated  to  de- 
termine the  effects  of  industrial  effluent  from  zinc 
smelting  plants.  High  concentrations  of  heavy 
metals  from  these  wastes  were  found  to  have  a 
negative  effect  on  the  environment,  facilitating  the 
development  of  tolerant  species  (mainly  Euglen- 
ales  and  some  blue-green  algae,  including  Oscilla- 
toria)  and  those  easily  adaptable  to  the  altered 
environmental  conditions  (certain  diatoms  and 
green  algae).  The  diatom  Synedra  ulna  was  found 
at  all  stations.  At  polluted  stations,  the  reduction  in 
the  number  of  taxa  (particularly  of  the  genera  of 
diatoms)  and  a  distinct  decrease  in  population  den- 
sity were  noted.  Results  confirm  the  use  of  Euglen- 
ales  as  good  indicators  of  pollution.  Filamentous 
green  algae  and  Scenedesmus  ecornis  are  presumed 
to  contribute  intensively  to  the  process  of  self- 
purification  in  the  water.  (Doria-PTT) 
W88-10369 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  ZOOBENTHOS  OF  THE  RIVER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

E.  Krzyzanek. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  1/2,  p  215-225,  1986.  5  fig,  4  tab,  5  ref. 

Descriptors:  *Dam  effects,  *Environmental  effects, 
•Benthic  fauna,  *Reservoirs,  'Species  composition, 
'Rivers,  Aquatic  animals,  Dams,  Benthos,  Fauna, 
Poland,  Biomass,  Density,  Population  density,  Hy- 
draulic structures,  Aquatic  insects,  Mayflies, 
Midges,  Caddisflies,  Vistula  River. 

The  effects  of  the  Goczalkowice  dam  reservoir  on 
the  composition  of  zoobenthos  in  the  River  Vistula 
(Southern  Poland)  were  investigated  at  three  sta- 
tions: 3  km  above  the  reservoir,  100  m  below  the 
dam,  and  1,000  m  below  the  dam.  Although  the 
period  of  investigation  (1982-1983)  was  atypically 
dry,  it  was  observed  that  even  the  small  discharges 


that  did  occur  from  the  reservoir  affected  the 
abundance  and  taxonomic  composition  of  the  zoo- 
benthos.  The  zoobenthos  of  the  station  above  the 
reservoir  represents  a  relatively  pure  piedmont 
river,  with  an  abundance  of  Ephemeroptera  and 
increasing  numbers  of  Chironomidae.  At  the 
second  station,  directly  below  the  sluice,  the  deci- 
sive influence  on  zoobenthos  is  the  water  current. 
Here,  90%  of  the  fauna  were  Chironomid  larvae. 
The  third  station,  1,000  m  below  the  sluice,  was 
affected  by  the  amount  of  water  discharged  from 
the  reservoir  as  well  as  by  the  amount  of  stagnant 
water  carried  below  the  dam.  Here  the  zoobenthos 
varied;  Trichoptera  and  Chironomidae  were  domi- 
nant. It  is  concluded  that  the  dam  reservoir  strong- 
ly affected  the  zoobenthos  of  the  river,  changing 
the  community  of  bottom  organisms  from  typically 
piedmont  forms  representing  pure  and  oligotrophic 
waters  into  that  of  a  eutrophic  lowland  river. 
(Doria-PTT) 
W88-10372 


COMMUNITIES  OF  SESSILE  ALGAE  IN  THE 
RIVER  DUNAJEC,  ABOVE  AND  BELOW  THE 
DAM  RESERVOIRS  OF  ROZNOW  AND 
CZCHOW  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

J.  Sanecki. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  3/4,  p  361-370,  1986.  2  fig,  2  tab,  17  ref. 

Descriptors:  'Algae,  *Rivers,  'Dam  effects,  'Res- 
ervoirs, 'Species  composition,  'Bioindicators, 
'Water  pollution  effects,  Hydraulic  studies,  Envi- 
ronmental effects,  Water  pollution,  Water  quality, 
Diatoms,  Cladophora,  Chlorophyta,  Chrysophyta, 
Eutrophication,  River  Dunajes,  Roznow  Reser- 
voir, Czcho  Reservoir,  Poland,  Nitzschia. 

Sessile  algae  of  the  River  Dunajec  were  studied  in 
the  region  of  two  dam  reservoirs.  Cladophora  glo- 
merata  was  dominant,  along  with  diatoms.  Above 
the  reservoirs,  where  the  river  was  polluted,  Nitzs- 
chia palea  and  Navicula  cryptocephala  were  the 
most  common  species.  Sphaerotilus  natans  was  also 
present.  Below  the  reservoirs,  the  quality  of  the 
water  improved;  an  increase  in  the  number  of 
diatom  species  was  recorded,  with  a  preponder- 
ance of  Navicula  viridula  var.  avenacea,  N.  graci- 
lis, Nitzschia  dissipata,  and  Achnanthes  minutis- 
sima.  The  decreasing  number  of  clean  water  spe- 
cies demonstrates  the  increasing  pollution  of  the 
river.  Results  confirm  that  water  quality  is  im- 
proved after  passing  through  the  reservoirs  in 
which  the  uptake  and  settling  of  nutrients  takes 
place.  However,  over  the  last  20  years  the  quality 
of  the  water  in  the  region  has  deteriorated  consid- 
erably, as  indicated  by  the  decreasing  number  of 
clean  water  species.  It  is  concluded  that  prospects 
for  water  quality  in  the  near  future  are  poor. 
(Author's  abstract) 
W88-10379 


BOTTOM  INSECTS,  CHIEFLY  CHIRONOMI- 
DAE, IN  THE  RIVER  MALA  PANEW  AND  ITS 
TRIBUTARIES  POLLUTED  WITH  INDUSTRI- 
AL WASTES  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 

logii  Wod. 

J.  Zieba. 

Acta  Hydrobiologica  (Cracow)  AHBPAX,  Vol. 

28,  No.  3/4,  p  429-441,  1986.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Aquatic  insects,  'Midges,  'Rivers, 
'Water  pollution  effects,  'Industrial  wastes, 
'Benthos  fauna,  Insects,  Tributaries,  Wastes, 
Poland,  Aquatic  animals,  Benthos,  Fauna,  Pulp 
wastes,  Species  composition,  Heavy  metals,  River 
Mala  Panew,  River  Stola,  Species  diversity,  Self- 
purification,  Graniczna  Woda  Stream. 

The  fauna  of  benthos  insects  in  a  sector  of  the 
River  Mala  Panew,  strongly  polluted  with  paper- 
mill  wastes,  was  rather  poor.  Below  the  mouth  of 
the  tributary  River  Stola,  which  brought  similar 
wastes  and  heavy  metals,  the  noxious  action  of 
pollution  was  reduced  by  previous  self-purification 
and  dilution  with  the  waters  of  other  effluents. 
This  locality  was  characterized  by  a  considerable 
taxonomic  differentiation  of  insects,  approximating 


that   found  at  the  control  station.   The  effect  of 
greater  concentrations  of  metals  on  the  benthos  in 
the  Graniczna  Woda  stream  was  not  always  dis- 
tinct. (Author's  abstract) 
W88-10380 


BLINK  REFLEX  LATENCY  AFTER  EXPO- 
SURE TO  TRICHLOROETHYLENE  IN  WELL 
WATER, 

Boston  Univ.,  MA.  School  of  Medicine. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10389 


WATER  NITRATES  AND  CNS  BIRTH  DE- 
FECTS: A  POPULATION-BASED  CASE-CON- 
TROL STUDY, 

Toronto    Univ.    (Ontario).    Dept.    of   Preventive 

Medicine  and  Biostatistics. 

T.  E.  Arbuckle,  G.  J.  Sherman,  P.  N.  Corey,  D. 

Walters,  and  B.  Lo. 

Archives    of   Environmental    Health    AEHLAU, 

Vol.  43,  No.  2,  p  162-167,  March/ April  1988.  1  fig, 

5  tab,  37  ref. 

Descriptors:  'Birth  defects,  'Nitrates,  'Toxicity, 
'Water  pollution  effects,  'Drinking  water,  'Popu- 
lation exposure,  Statistical  analysis,  Chemical  anal- 
ysis, Water  analysis,  Multivariate  analysis,  Regres- 
sion analysis,  New  Brunswick,  Risks,  Central  nerv- 
ous system,   Canada,   Public   health,   Well   water. 

The  relation  between  maternal  exposure  to  nitrates 
in  drinking  water  and  risk  of  delivering  an  infant 
with  a  central  nervous  system  (CNS)  malformation 
was  examined  by  means  of  a  case-control  study  in 
New  Brunswick,  Canada.  The  study  revealed  that 
the  effect  of  nitrate  exposure  in  water  was  modi- 
fied by  whether  the  source  of  the  drinking  water 
was  a  private  well  or  a  public  municipal  distribu- 
tion system.  Compared  to  a  baseline  nitrate  level  of 
0.1  ppm,  exposure  to  nitrate  levels  of  26  ppm  from 
private  well  water  sources  was  associated  with  a 
moderate,  but  not  statistically  significant,  increase 
in  risk  (risk  odds  ratio  =  2.30;  95%  confidence 
interval  =  0.73-7.29).  If  the  source  of  drinking 
water  was  a  municipal  distribution  system  or  a 
private  spring,  an  increase  in  nitrate  exposure  was 
associated  with  a  decrease  in  risk  of  delivering  a 
CNS-malformed  infant;  however,  these  effect  esti- 
mates were  not  statistically  significant.  The  posi- 
tive increase  in  risk  with  nitrate  exposure  from 
well  water  sources  requires  further  study  using  a 
larger  case  series  and  a  larger  proportion  of  expo- 
sures to  nitrate  levels  exceeding  5  ppm.  (Author's 
abstract) 
W88-1O390 


BLADDER  CANCER  IN  MASSACHUSETTS 
RELATED  TO  CHLORINATED  AND  CHLORA- 
MINATED  DRINKING  WATER:  A  CASE-CON- 
TROL STUDY, 

Brown  Univ.,  Providence,  RI.  Dept.  of  Communi- 
ty Health. 

S.  Zierler,  L.  Feingold,  R.  A.  Danley,  and  G. 
Craun. 

Archives  of  Environmental  Health  AEHLAU, 
Vol.  43,  No.  2,  p  195-200,  March/April  1988.  5  tab, 
23  ref.  US  EPA  Grant  No.  CR8 12080. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Carcinogens,  'Drinking  water,  'Risks,  'Chlorina- 
tion,  'Population  exposure,  'Water  quality  man- 
agement, Wastewater  treatment,  Bladder  cancer, 
Lymphoma,  Comparison  studies,  Massachusetts, 
Disinfection,  Ammonia,  Mortality. 

Consumers  of  chlorinated  drinking  water  have  a 
small  excess  of  bladder  cancer.  Risk  may  have 
been  underestimated  because  of  confounding  and 
misclassification  of  exposure  status.  A  case-control 
study  was  undertaken  to  address  these  problems. 
Detailed  residential  histories  were  obtained  by  tele- 
phone interviews  with  informants  of  614  individ- 
uals who  died  of  primarily  bladder  cancer  and 
1,074  individuals  who  died  of  other  causes.  Their 
surface  water  has  been  disinfected  with  chlorine  or 
a  combination  of  chlorine  and  ammonia  (chloram- 
ine)  since  1938.  The  mortality  ratio  for  bladder 
cancer   among   individuals   who   resided   only    in 
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communities  supplied  with  drinking  water  disin- 
fected with  chlorine,  relative  to  individuals  who 
resided  only  in  communities  supplied  with  drinking 
water  disinfected  with  chloramine,  was  1.6  (95% 
confidence  interval  =  1.2-2.1),  using  all  controls; 
when  the  comparison  group  was  restricted  to  indi- 
viduals who  died  of  lymphoma,  the  mortality  odds 
ratio  was  2.7  (95%  confidence  interval  =  1.7-4.3). 
(Author's  abstract) 
W88-10392 


BREEDING  SUCCESS  OF  COMMON  LOONS 
(GAVIA  IMMER)  IN  RELATION  TO  ALKALIN- 
ITY AND  OTHER  LAKE  CHARACTERISTICS 
IN  ONTARIO, 

Trent  Univ.,  Peterborough  (Ontario).  Dept.  of  Bi- 
ology. 

R.  Alvo,  D.  J.  T.  Hussell,  and  M.  Berrill. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  66, 
No.  3,  p  746-752,  March  1988.  3  fig,  5  tab,  30  ref. 

Descriptors:  'Birds,  'Water  birds,  'Alkalinity, 
'Lakes,  'Loons,  'Acid  rain  effects,  'Acidic  water, 
'Water  pollution  effects.  Acid  rain,  Ontario,  Hy- 
drogen ion  concentration.  Mathematical  analysis, 
Air  pollution,  Ecology,  Statistical  analysis,  Color, 
Organoleptic  properties,  Environment,  Aquatic  en- 
vironment, Water  pollution  effects.  Rainfall. 

The  breeding  success  of  common  loons  (Gavia 
immer)  was  examined  and  observations  were  made 
of  loons  feeding  their  young  on  small  lakes  (5.3-75 
ha)  with  different  alkalinities  (-73  to  1,804  mi- 
croeq/L)  near  Sudbury,  Ontario.  Alkalinity,  pH, 
and  conductivity  were  highly  correlated  with  each 
other.  There  was  a  significant  positive  relationship 
between  successful  breeding  and  alkalinity  on  68 
lakes  surveyed  in  1982.  Discriminant  analysis 
showed  that  alkalinity,  area,  and  color  of  the  lake 
contributed  significantly  to  discrimination  among 
lakes  with  successful,  unsuccessful,  and  no  breed- 
ing attempts.  Lack  of  a  breeding  attempt  tended  to 
be  associated  with  small,  brown,  low-alkalinity 
lakes,  and  successful  breeding  with  large,  clear, 
high-alkalinity  lakes.  For  lakes  with  breeding  at- 
tempts in  1982-1984,  alkalinity  (all  years),  depth 
(1983),  and  area  (1984)  provided  significant  dis- 
crimination between  unsuccessful  lakes  and  those 
on  which  young  were  raised.  Unsuccessful  breed- 
ing resulted  primarily  from  brood  mortalities  on 
acidic  lakes.  Adult  loons  were  more  successful  at 
securing  fish  on  high-alkalinity  lakes  than  on  low- 
alkalinity  lakes,  and  this  may  reflect  differences  in 
fish  densities.  A  pair  of  loons  attempting  to  raise  a 
chick  on  a  fishless,  acidic  lake  fed  the  chick 
benthic  algae  and  possibly  benthic  invertebrates, 
but  flew  to  other  lakes  to  feed  themselves.  It  is 
suggested  that  the  high  level  of  brood  mortalities 
on  acidic  lakes  resulted  from  a  shortage  of  suitable 
food  for  the  young.  (Author's  abstract) 
W88-10413 


USE  OF  THE  PLANARIAN  DUGESIA  TI- 
GRINA  GIRARD  FOR  THE  ASSESSMENT  OF 
CHRONIC  INTOXICATIONS, 

Wyzsza      Szkola      Inzynierska,      Zielona      Gora 

(Poland).  Inst,  of  Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10435 


ASSESSMENT  OF  ROKANOL  TOXICITY  TO  A 
POPULATION  AND  TO  AN  AQUATIC  ECO- 
SYSTEM, 

Wyzsza      Szkola      Inzynierska,      Zielona     Gora 

(Poland).  Inst,  of  Sanitary  Engineering. 

A.  Solski.  and  E.  Erndt. 

Polskie      Archiwum      Hydrobiologii      PAHYA2, 

Vol.34,  No.  4,  p  551-556,  1987.  5  fig,  5  tab,  20  ref. 

Inst,    of    Meteorology    and    Water    Management 

Project  PR-7.01. 04.06. 

Descriptors:  'Toxicity,  'Nonionic  surfactants, 
•Detergents,  'Bioassay,  'Roxanol,  'Water  pollu- 
tion effects,  'Bioaccumulation,  Pseudomonas, 
Scencdesmus,  Aquatic  plants,  Aquatic  populations, 
Aquariums,  Ecosystems.  Carp,  Daphnia,  Fish, 
Mortality.    Median    tolerance   limit,    Lethal    limit. 

Evaluation  of  the  toxic  effects  of  Rokanol  (non- 
ionic   detergent)  on   the  biota   of  surface   waters 


were  made  through  routine  studies  on  a  few  spe- 
cies of  aquatic  organisms  at  the  population  level,  as 
well  as  defined  associations  of  aquatic  organisms  in 
flow-through  aquariums.  The  value  of  the  allow- 
able concentration  of  Rokanol  L-10  is  0.65  mg/L. 
This  was  estimated  on  the  basis  of  the  experimen- 
tally found  48-hr  LC50  for  Daphnia  magna  and  the 
accepted  safety  coefficient  of  0.1.  Studies  at  the 
population  level  included  the  following  species: 
Pseudomonas  fluorescens,  Scenedesmus  quadri- 
cauda  (Turp)  Breb.,  Lemna  minor  L.,  Daphnia 
magna  Straus.,  Cyprinus  carpio  L.,  and  Poecilia 
reticulata  Peters.  The  results  obtained  show  a  tend- 
ency of  Rokanol  to  accumulate  in  the  body  of  C. 
Carpio  larvae.  They  also  show  that  this  detergent 
can  be  washed  out  or  expelled.  However,  there  is  a 
considerable  increase  of  toxicity  in  Rokanol  water 
dilutions  after  5  days  (in  33%  of  the  studies)  and  7 
days  (in  67%)  following  the  preparation  of  fresh 
dilutions.  The  effects  of  the  allowable  concentra- 
tion of  Rokanol  and  of  concentrations  twice  and 
five  times  greater  were  observed  in  relation  to 
associations  of  organisms  which  inhabit  flow- 
through  aquariums.  The  aquariums  contained  peri- 
phyton  Lemna  minor  L.,  Ceratophylum  demersum 
L.,  Daphnia  magna  Straus.,  Tubifex  tubifex  Mull, 
and  Poecilia  reticulata  Peters.  Twice  the  value  of 
the  found  allowable  concentration  (1.30  mg/L) 
was  proved  to  be  non-toxic  to  organisms  inhabiting 
flow-through  aquariums  during  4  weeks  of  expo- 
sure. (VerNooy-PTT) 
W88-10436 


EFFECT  OF  DOMESTIC  SEWAGE  ON  THE 
STRUCTURE  OF  THE  MICROBENTHIC  CILI- 
ATE  COMMUNITIES  IN  THE  LYNA  RIVER, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 
(Poland).  Dept.  of  Water  and  Wastewater  Biology. 
M.  Hull. 

Polskie  Archiwum  Hydrobiologii  PAHYA2, 
Vol.34,  No.  4,  p  567-578,  1987.  5  fig,  6  tab,  24  ref. 

Descriptors:  'Water  pollution  effects, 
'Wastewater,  'Rivers,  'Stream  Biota,  'Domestic 
wastes,  Protozoa,  Benthic  fauna.  Stream  pollution, 
Ecosystems,  Population  density,  Bacteriophage, 
Species  composition,  Poland. 

Over  a  period  of  20  months  in  1974  and  1975  80 
samples  were  collected  from  a  21  km  stretch  of  the 
Lyna  River,  polluted  with  domestic  sewage.  Sam- 
pling stations  were  located  in  a  clean  sector  of  the 
river,  a  strongly  polluted  one,  and  a  sector  of 
progressive  self-purification.  152  taxa  were  identi- 
fied in  the  80  samples.  The  effect  of  sewage  on 
ciliate  communities  was  reflected  in  the  elimination 
of  10%  of  the  species,  a  20-fold  increase  of  the 
community  densities,  and  30-fold  increase  of  the 
range  of  variation  in  ciliate  numbers.  High  densi- 
ties of  the  communities  were  essentially  due  to 
strong  development  of  several  species  persisting  in 
the  environment  for  most  of  the  year.  Sewage 
pollution  also  induced  mass  development  of  the 
organisms  feeding  on  bacteria,  which  are  indica- 
tors of  high  pollution.  Domination  and  frequency 
patterns  changed  according  to  the  saprobic  state  of 
the  bottom  communities  of  the  ciliates.  The  self- 
purification  process  in  the  Lyna  River  below  Olsz- 
tyn  was  reflected  in  increasing  structural  similarity 
of  the  communities  to  that  observed  in  natural 
waters.  (VerNooy-PTT) 
W88-10437 


COMMUNITY  METABOLISM  IN  NATURAL 
AND  AGRICULTURALLY  DISTURBED 
RIFFLE  SECTIONS  OF  THE  CHIPPEWA 
RIVER,  ISABELLA  COUNTY,  MICHIGAN, 

Central  Michigan  Univ.,  Mount  Pleasant. 

S.  S.  Brown,  and  D.  K.  King. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.   1,  p  39-51,  June   1987.  5  fig,  2  tab,  23  ref. 

Descriptors:  'Metabolism,  'Riffles,  'Stream  biota, 
'Agricultural  watersheds,  'Water  pollution  effects, 
Photosynthesis,  Respiration,  Particulate  matter, 
Organic  matter,  Diatoms,  Chlorophyta,  Aquatic 
populations,  Seasonal  variation,  Michigan. 

Estimates  of  aquatic  community  metabolism  were 
made  seasonally  (1983-1984)  at  three  sites  repre- 
senting an  agricultural  gradient  along  the  Chippe- 


wa River.  Agricultural  land-use  was  found  to  have 
a  strong  negative  impact  on  stream  metabolism. 
Annual  mean  photosynthesis/respiration  ratios  (P/ 
R),  monitored  with  an  in  situ  chamber  method, 
demonstrated  an  autotrophic-heterotropic  shift 
consistent  with  increased  farming  intensity  (P/ 
R=1.31  vs  1.08  vs  0.64).  Other  productive  and 
consumptive  parameters  supported  those  trends 
summarized  in  the  P/R  values.  Within-site  seasonal 
measurements  indicated  summer  maxima  and 
winter  minima.  Particle-sized  organic  content 
(AFDW)  was  determined  for  chamber  sediments 
in  order  to  locate  the  source  of  oxygen  metabo- 
lism. While  productive  sections  maintained  popula- 
tions of  epilithic  diatoms  and  filamentous  green 
algae  on  relatively  large  substrates,  the  most  dis- 
turbed site  was  heterotrophically  dominated  by 
very  small  particles.  (Author's  abstract) 
W88-10451 


BENTHOS  IN  BEAR  CREEK,  MISSISSIPPI: 
EFFECTS  OF  HABITAT  VARIATION  AND  AG- 
RICULTURAL SEDIMENTS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
C.  M.  Cooper. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 
No.  1,  p  101-113,  June  1987.  3  fig,  3  tab,  17  ref. 

Descriptors:  'Benthic  fauna,  'Agricultural  runoff, 
'Water  pollution  effects,  'Aquatic  habitats,  *Ma- 
croinvertebrates,  'Stream  biota,  'Oxbow  lakes, 
Sedimentation  rates,  Secondary  productivity,  Oli- 
gochaetes,  Midges,  Suspended  sediments,  Chao- 
borus,  Species  diversity,  Water  quality,  Mississippi. 

The  macroinvertebrate  fauna  of  Bear  Creek,  a  83 
km  stream  which  flows  through  six  oxbow  lakes, 
and  two  off-stream  lakes  in  the  same  watershed, 
was  studied  for  two  years.  Bear  Creek,  a  tributary 
of  the  Yazoo  River  in  the  Delta  region  of  Missis- 
sippi, drains  330  sq  km  of  intensively  cultivated 
agricultural  land  and  carries  a  continuing  sediment 
concentration  during  the  rainy  season  of  up  to  1300 
mg/L.  Benthic  organisms  were  collected  monthly 
from  August,  1976  through  August,  1978  at  six 
stream  stations  and  at  14  lake  stations,  across  a 
variety  of  substrates,  and  at  depths  ranging  from 
0.5  to  6.5  m.  In  most  lake  and  stream  sections  of 
the  creek,  Chaoborus  (one  species),  Chironomidae 
(nineteen  genera),  and  Oligochaeta  (three  species), 
dominated  the  benthos.  Thirteen  other  genera  of 
insects  were  represented,  as  were  Bryozoa  (four 
genera),  Mollusca  (nine  genera),  Hirudinea  (five 
genera),  and  Crustacea  (three  genera).  There  was 
continuous  stress  from  high  rates  of  sedimentation 
(up  to  seven  cm/yr)  as  indicated  by  low  taxa 
richness  and  diversity  at  a  majority  of  stations 
sampled.  Most  creek  stations  were  subject  not  only 
to  annual  sedimentation  and  flushing  but  also  to 
fluctuations  in  water  level  and  drying.  Secondary 
productivity  varied  greatly  (1  to  31  g  dry  wt/sq 
m/yr)  and  was  almost  totally  dependent  on  three 
taxa  of  pollution  tolerant  organisms  except  in  un- 
stressed stream  reaches.  Low  productivity  in  river- 
ine lakes,  when  compared  to  stream  sections  was 
partially  due  to  differences  in  species  distribution 
in  lotic  and  lentic  habitats.  The  mayfly  Hexagenia 
bilineata,  the  clam  Sphaerium  rhomboideum,  and 
the  bryozoan  Pectinatella  magnifica,  responded 
negatively  to  environmental  stresses  induced  by 
seasonally  high  concentrations  of  suspended  sedi- 
ments. (Author's  abstract) 
W88-10456 


EVALUATION  OF  AN  AQUATIC  ECOREGION 
CLASSIFICATION  OF  STREAMS  IN  ARKAN- 
SAS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10458 


VARIABILITY  IN  THE  SPERMATHECAL 
SETAE  OF  POTAMOTHRIX  HEUSCHERI 
(BRETSCHER)  (OLIGOCHAETA,  TUBIFICI- 
DAE)  IN  LAKE  NEMI  AND  NOTES  ON  THE 
RELATIONSHIP  BETWEEN  THIS  SPECIES 
AND  THE  TROPHIC  LEVEL  OF  LAKES  (VAR- 
IABILITE  DES  SOIES  SPERMATHECALES  DE 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


POTAMOTHRIX  HEUSCHERI  (BRETSCHER) 
(OLIGOCHAETA,  TUBIFICIDAE)  DANS  LE 
LAC  DE  NEMI  ET  REMARQUES  SUR  LA  RE- 
LATION ENTRE  CETTE  ESPECE  ET  LE 
DEGRE  DE  TROPHIE  DES  LACS), 
Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 
Biology. 

For  primary  bibliographic  entry  see  Field  2H. 
W88- 10464 


OLIGOCHAETES  OF  A  RIVER  IN  THE 
SOUTH  ALPS,  THE  BUECH  (LES  OLIGO- 
CHETES  D'UNE  RIVIERE  DES  ALPES  DU 
SUD,  LE  BUECH), 

Aix-Marseille-1  Univ.  (France).  Lab.  d'Hydrobio- 

logie. 

A.  Vedovini,  P.  Legier,  and  F.  Vespini. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  2,  p 

117-125,  1985.  5  fig,  3  tab,  13  ref. 

Descriptors:  *OHgochaetes,  *Ecology,  'Eutroph- 
ication,  'Mountain  streams,  *Water  pollution  ef- 
fects, France,  Population  Density,  Aquatic  ani- 
mals, Animal  populations,  River  Buech,  Alps. 

In  the  River  Buech  (France),  the  oligochaete  com- 
munity has  a  relatively  high  number  of  species 
whereas  the  population  density  is  quite  low.  The 
relative  frequency  of  the  four  families  present 
shows  a  marked  dominance  of  the  Naididae.  The 
physical  factors  (gravels)  are  responsible  for  the 
low  numbers  in  the  population  whereas  the  chemi- 
cal factors  (effluents  of  waste  water)  have  the 
opposite  effect  on  the  Naididae.  The  structure  and 
density  of  the  communities  at  the  stations  subjected 
to  the  chemical  factors  show  that  the  latter  remain 
at  the  level  of  simple  eutrophication.  (Author's 
abstract) 
W88-10465 


MOLLUSKS  OF  TIGNES  LAKE  (SAVOIE): 
THEIR  USEFULNESS  IN  CHARACTERIZING 
WATER  QUALITY  IN  HIGH  ALTITUDE 
LAKES  (LES  MOLLUSQUES  DU  LAC  DE 
TIGNES  (SAVOIE):  INTERET  DE  CE  GROUPE 
FAUNISTIQUE  POUR  CARACTERISER  LA 
QUALITE  BIOLOGIQUE  DES  SEDIMENTS 
DES  LACS  D'ALTITUDE, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Lyon 
(France). 

For  primary  bibliographic  entry  see  Field  5A. 
W88- 10477 


PRODUCTIVITY  RESPONSES  OF  PERIPHY- 
TON  AND  PHYTOPLANKTON  TO  BLEACH- 
KRAFT  MILL  EFFLUENT, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

T.  M.  Davis,  B.  D.  Vance,  and  J.  H.  Rodgers. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
83-106,  February  1988.  7  fig,  6  tab,  40  ref. 

Descriptors:  'Kraft  mills,  'Water  pollution  effects, 
•Periphyton,  'Bleaching  wastes,  'Pulp  wastes, 
•Primary  productivity,  'Phytoplankton,  Effluents, 
Light  penetration,  Chlorophyll  a,  Algae,  Water 
pollution,  Sulphur  River,  Texas,  Arkansas,  Mill 
effluents,  Productivity. 

Responses  of  periphyton  and  phytoplankton  pro- 
ductivity in  the  lower  Sulphur  River  (Texas-Ar- 
kansas) to  bleach-kraft  mill  effluent  were  moni- 
tored using  in  situ  C-14  incubation.  Periphyton 
productivity  was  not  significantly  decreased  down- 
stream of  the  mill  discharge  nor  were  periphyton 
productivity  efficiences.  The  community  structure 
of  the  periphyton  community  shifted  toward  heter- 
otrophic population  near  the  mill  discharge  but 
recovered  to  upstream  characteristics  at  down- 
stream stations.  Phytoplankton  primary  productivi- 
ty and  productivity  efficiency  were  significantly 
decreased  downstream  of  the  mill  discharge.  These 
decreases  were  associated  with  increased  light  at- 
tenuation downstream  due  to  the  mill  effluent. 
Chlorophyll  a  concentrations  of  periphyton  and 
phytoplankton  were  not  significantly  altered  by 
the  mill  effluent;  therefore,  the  effluent  was  not 
lethal  to  the  algae.  Significant  inverse  relationships 
found  with  increased  light  attenuation  indicators 


(Epsilon  and  selected  water  chemistry)  indicated 
that  light  availability  was  associated  with  changes 
in  C-14  rates.  (Author's  abstract) 
W88-10495 


EFFECTS  OF  COPPER  ON  DEVELOPMENT 
OF  THE  FATHEAD  MINNOW,  PIMEPHALES 
PROMELAS  RAFINESQUE, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

B.  C.  Scudder,  J.  L.  Carter,  and  H.  V.  Leland. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
107-124,  February  1988.  2  fig,  5  tab,  38  ref. 

Descriptors:  'Copper,  'Fathead  Minnows,  'Fish, 
'Toxicity,  'Water  pollution  effect,  Water  pollu- 
tion, Embryonic  growth  stage,  Developmental 
rate,  Early  life  stage,  Heavy  metals. 

Embryos  of  the  fathead  minnow,  Pimephales  pro- 
melas  Rafinesque,  were  exposed  to  total  copper 
concentrations  of  0.6,  61,  113,  338  and  621  micro- 
grams/liter  from  5  to  10  hours  post-fertilization 
through  2  days  post-hatch.  A  decrease  in  hatching 
time  was  observed  with  increasing  total  copper 
concentration  but  there  was  no  decrease  in  embry- 
onic developmental  rate.  Therefore,  embryos 
hatched  at  earlier  stages  of  development.  Signifi- 
cant declines  in  percent  total  hatch  were  observed 
at  621  micrograms/liter  copper  concentration  but 
not  at  338  micrograms/liter  copper  concentration 
or  lower  concentrations.  The  percentage  of  em- 
bryos with  abnormalities  was  greater  at  338  and 
621  micrograms/liter  copper  concentration  than  at 
204  micrograms/liter  copper  concentration  and 
lower  concentrations.  Individuals  exposed  to 
copper  during  early  development  were  then  ex- 
posed to  the  same  test  concentrations  for  28  days 
post-hatch.  Survivors  at  113  through  338  micro- 
grams/liter copper  concentration  were  at  earlier 
stages  of  development  than  were  control  fish.  The 
percentage  of  fish  surviving  decreased  with  in- 
creasing copper  concentration  over  the  range  61 
through  204  micrograms/liter  copper  concentra- 
tion. The  percentage  of  fish  surviving  at  204  mi- 
crograms/liter copper  concentration  was  not  sig- 
nificantly different  from  that  at  338  micrograms/ 
liter  Copper  concentration.  Surviving  larvae  at  all 
copper  concentrations  from  61  through  621  micro- 
grams/liter copper  concentration  showed  de- 
creased length,  weight  and  coefficient  of  condition 
compared  to  controls.  The  percentage  of  larvae 
with  abnormalities  increased  significantly  with  in- 
creasing copper  concentration.  The  calculated  96- 
hour  LC50  (larval  stage)  was  250  micrograms/liter 
Copper  concentration  and  the  28-day  LC50  (larval 
stage)  was  approximately  123  micrograms/liter 
copper  concentration.  (Author's  abstract) 
W88-10496 


PLASMA  ACID-BASE  AND  ELECTROLYTE 
STATES  OF  RAINBOW  TROUT  EXPOSED  TO 
ALUM  (ALUMINUM  SULFATE)  IN  ACIDIC 
AND  ALKALINE  ENVIRONMENTS, 

Alberta  Environmental  Centre,  Vegreville. 

T.  A.  Heming,  and  K.  A.  Blumhagen. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 

125-140,  February  1988.  5  tab,  30  ref. 

Descriptors:  'Acid  rain  effects,  'Aluminum, 
'Acidic  water,  'Trout,  'Toxicity,  'Water  pollu- 
tion effects,  Alum,  Aluminum  sulfate,  Hydrogen 
ion  concentration,  Electrolytes,  Alkaline  water, 
Water  pollution,  Rainbow  trout,  Electrolyte  he- 
meostasis,  Plasma  acid-base. 

The  effects  of  alum  (aluminum  sulfate)  on  the 
ability  of  rainbow  trout  to  regulate  their  plasma 
acid-base  and  electrolyte  states  were  investigated 
in  the  face  of  acidic  and  alkaline  shifts  in  water  pH. 
At  water  pH  4.3,  alum  exacerbated  plasma  acid- 
base  and  electrolyte  disturbances  and  decreased 
fish  survival,  in  a  concentration-dependent  manner. 
The  threshold  for  no  acute  effect  was  below  0.5 
mg/1  (0.05  mg/1  Al).  At  water  pH  7.8,  alum  to  10 
mg/1  (0.91  mg/1  Al)  had  no  detectable  effect  on 
plasma  characteristics  or  fish  survival.  At  water 
pH  8.7,  alum  concentrations  <  or  =  1  mg/1  (0.09 
mg/1  Al)  ameliorated  plasma  acid-base  and  electro- 
lyte disturbances  and  increased  fish  survival,  rela- 
tive to  the  effects  observed  without  alum.  Thus  at 


pH  8.7,  low  concentrations  of  alum  protected  the 
fish  from  the  effects  of  base  exposure.  Alum  con- 
centrations .  or  =  10  mg/1  (0.91  mg/1  Al)  at  pH 
8.7  exacerbated  plasma  electrolyte  disturbances 
and  reduced  fish  survival.  These  results  are  prob- 
ably reflective  of  the  toxic  effects  of  Al(OH)4(-). 
The  threshold  for  no  acutely  toxic  effect  of 
Al(OH)4(-)  appeared  to  lie  between  0.45  and  0.91 
mg/1  Al.  (Author's  abstract) 
W88-10497 


EFFECT  OF  DIETARY  EXPOSURE  TO  ARO- 
CLOR  1254  AND/OR  MIREX  ON  HUMORAL 
IMMUNE  EXPRESSION  OF  RAINBOW 
TROUT  (SALMO  GAIRDNERI), 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Pa- 
thology. 

G.  B.  Cleland,  P.  J.  McElroy,  and  R.  A. 
Sonstegard. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
141-146,  February  1988.  3  tab,  14  ref. 

Descriptors:  'Trout,  'Pesticides,  'Water  pollution 
effects,  'Aroclors,  'Toxicity,  Water  pollution, 
Diets,  Mirex,  Dietary  exposure,  Brown  trout. 

Diets  containing  three  concentrations  of  Aroclor 
1254  (3,  30,  and  300  ppm)  or  mirex  (0.5,  5,  and  50 
ppm)  and  a  mixture  of  Aroclor  1254  (30  ppm)  plus 
mirex  (5  ppm)  were  fed  to  juvenile  rainbow  trout 
(Salmo  gairdneri)  for  12  months.  Generalized  toxic 
effects  were  assessed  by  weight  loss  and  hepatome- 
gally.  Humoral  immunomodulation  was  assessed 
by  the  plaque  forming  cell  response  to  sheep  red 
blood  cells.  Body  wasting  was  observed  following 
dietary  exposure  to  the  highest  concentration  of 
Aroclor  1254  and  to  the  diet  containing  Aroclor 
1254  plus  mirex.  Hepatomegaly  occurred  at  the 
highest  dose  of  Aroclor  1254.  The  trout  plaque 
forming  cell  response  to  sheep  red  blood  cells  was 
not  significantly  altered  during  a  12  month  expo- 
sure to  Aroclor  1254-  and/or  mirex-containing 
diets.  (Author's  abstract) 
W88-10498 


RELATIONSHIPS  BETWEEN  THE  STRUC- 
TURES OF  CHLORINATED  PHENOLS,  THEIR 
TOXICITY,  AND  THEIR  ABILITY  TO  INDUCE 
GLUTATHIONE  S-TRANSFERASE  ACTIVITY 
IN  DAPHNIA  MAGNA, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy- 

G.  A.  LeBlanc,  B.  Hilgenberg,  and  B.  J.  Cochrane. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
147-156,  February  1988.  3  fig,  2  tab,  19  ref.  NIH 
Grant  GM30891  and  NIH  Biomedical  Research 
Support  Grant  SO7-07121. 

Descriptors:  'Chlorinated  hydrocarbons,  'Toxici- 
ty, 'Daphnia,  'Phenols,  'Water  pollution  effects, 
Enzyme  activity,  Glutathione  S-transferase,  Crus- 
taceans, Detoxification,  Enzymes,  Water  pollution. 

The  effects  of  six  chlorinated  phenols  on  Daphnia 
magna  were  assessed  with  respect  to  acute  toxicity, 
as  well  as  to  their  abilities  to  induce  activity  of  the 
chemical  detoxification  enzyme  glutathione  S- 
transferase.  Toxicities  were  demonstrated  to  be 
directly  related  to  lipophilicity,  with  those  com- 
pounds having  higher  numbers  of  chlorine  substi- 
tutions being  more  toxic.  All  of  these  compounds 
induced  enzyme  activity;  however,  there  was  no 
evident  relationship  between  compound  structure 
and  potency  as  an  inducer.  It  is  suggested  that  in 
fact  all  of  these  compounds  act  in  a  similar  manner 
internally  to  modulate  enzyme  activity,  and  that 
apparent  differences  in  activity  are  a  reflection  of 
differences  in  bioconcentration  of  the  different 
compounds.  (Author's  abstract) 
W88-10499 


EFFECT  OF  SODIUM  ISOPROPYLXANTH- 
ATE,  POTASSIUM  AMYLXANTHATE  AND 
SODIUM  DIETHYLDITHIOCARBAMATE  ON 
THE  UPTAKE  AND  DISTRIBUTION  OF  CAD- 
MIUM IN  THE  BROWN  TROUT  (SALMO 
TRUTTA), 

Sveriges  Lantbruksuniversitet,  Uppsala.  Dept.  of 
Pharmacology  and  Toxicology. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C— Effects  Of  Pollution 


J.  Gottofrey,  I.  Bjorklund,  and  H.  Tjalve. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
171-184.  February  1988.  4  fig,  3  tab,  19  ref. 

Descriptors:  *Thiocarbamate  pesticides,  *Path  of 
pollutants,  *Industrial  wastes,  'Cadmium,  *Fish, 
•Water  pollution  effects.  Heavy  metals,  Xanthates, 
Dithiocarbamates.  Brown  trout,  Toxicity,  Trout, 
Absorption,  Water  pollution,  Chelating  agents. 

Brown  trout,  Salmo  trutta,  were  exposed  to  water 
containing  1  microg/1  of  (109)Cd(  +  2),  alone  or 
with  sodium  isopropylxanthate,  potassium  amylx- 
anthate  or  sodium  diethyldithiocarbamate,  respec- 
tively. After  one  week,  the  uptake  and  distribution 
of  the  (109)Cd(  +  2)  in  the  fish  were  examined  by 
whole-body  autoradiography  and  gamma  spec- 
trometry. Sodium  diethyldithiocarbamate  was 
found  to  enhance  the  uptake  of  the  (109)Cd(-f  2)  in 
several  tissues  of  the  fish  and  this  effect  increased 
with  increasing  concentration  of  the  carbamate. 
Potassium  amylxanthate  induced  increase  in  the 
levels  of  (109)Cd(  +  2)  in  several  tissues,  whereas 
the  brain  was  the  only  tissue  with  increased  con- 
centration of  (109)Cd(  +  2)  in  the  presence  of 
sodium  isopropylxanthate.  A  likely  mechanism  for 
the  enhanced  uptake  of  the  (109)Cd(  +  2)  may  be  a 
facilitated  penetration  over  the  gill  membranes  of 
the  lipophilic  complexes  formed  between  the  stud- 
ied compounds  and  the  cadmium.  A  facilitated 
passage  through  cellular  membranes  may  also  be 
important  for  the  increased  uptake  of  the  metal  in 
other  tissues.  An  elevated  uptake  of  cadmium  by 
the  xanthates  or  the  diethyldithiocarbamate  may 
constitute  an  increased  risk  for  noxious  effects  of 
the  metal.  (Author's  abstract) 
W88- 10500 


ACUTE  TOXICITY  OF  ALDEHYDES  TO  THE 
GUPPY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 
ogy- 

J.  W.  Deneer,  W.  Seinen,  and  J.  L.  M.  Hermens. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  2,  p 
185-192,  February  1988.  1  fig,  1  tab,  19  ref. 

Descriptors:  'Toxicity,  'Aldehydes,  *Guppies, 
*Fish,  'Water  pollution  effects,  Water  pollution. 

The  acute  toxicity,  14  day  LC(50),  of  several  alde- 
hydes to  the  guppy  (Poecilia  reticulata)  was  inves- 
tigated, establishing  a  quantitative  structure-activi- 
ty relationship.  The  toxicity  is  found  to  be  de- 
scribed satisfactorily  by  a  quantitative  structure- 
activity  relationship  employing  hydrophobicity  as 
the  only  parameter.  Compounds  possessing 
carbon-carbon  double  bonds  are  more  toxic  than 
predicted  on  the  basis  of  this  quantitative  structure- 
activity  relationship.  As  the  hydrophobicity  of  the 
tested  compounds  increases,  their  LC(50)values 
gradually  shift  towards  values  that  are  expected  on 
the  basis  of  narcotic  action.  A  possible  explanation 
for  this  phenomenon  is  given  in  terms  of  the  distri- 
bution of  the  compound  over  the  lipid  and  aqueous 
phases  within  the  organism.  (Author's  abstract) 
W88-10501 


ESTIMATION  OF  A  SINGLE  PROBIT  LINE 
FROM  MULTIPLE  TOXICITY  TEST  DATA, 

Michigan   Univ.,  Ann  Arbor.   Dept.  of  Environ- 
mental and  Industrial  Health. 
W.  Hong,  P.  G.  Meier,  and  R.  A.  Deininger. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 
193-202,  March  1988.  2  fig,  3  tab,  7  ref. 

Descriptors:  'Pesticides,  'Toxicity,  'Bioassay, 
'Data  interpretation.  Data  processing,  Effluents, 
Diquat,  Water  pollution  effects,  Water  pollution, 
Fish,  Fathead  minnows,  Probit  analysis,  Water 
quality  standards.  Estimating. 

A  procedure  for  combining  probit  lines  from  sev- 
eral toxicity  tests  was  developed  by  modifying  the 
maximum  likelihood  probit  method  to  include  the 
technique  for  parallel  line  probit  analysis.  The  re- 
sulting single  probit  line  from  this  method  is  re- 
ferred to  as  a  'grand  probit  line'  and  takes  into 
account  separate  test  results  To  ease  the  calcula- 
tion, a  BASIC  program  was  developed  for  an  IBM 
PC.  The  program  outputs  are:  (1)  a  grand  probit 


line  equation,  (2)  LC(50)  and  its  associated  95% 
confidence  interval,  (3)  two  hypothesis  test  results, 
and  (4)  a  graphical  display  of  the  grand  probit  line 
on  the  screen.  The  toxicity  data  used  were  ob- 
tained from  tests  performed  for  the  determination 
of  48  hour  LC(50)  of  diquat  on  fathead  minnows, 
Pimephales  promelas.  (Miller-PTT) 
W88-10502 


SITE-SPECIFIC  BARIUM  TOXICITY  TO 
COMMON  DUCKWEED,  LEMNA  MINOR, 

Illinois  State  Water  Survey  Div.,   Peoria.   Water 

Quality  Section. 

W.  Wang. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 

203-212,  March   1988.  4  fig,   3  tab,  20  ref.   EPA 

R810834. 

Descriptors:  'Heavy  metals,  'Water  pollution  ef- 
fects, 'Barium,  'Toxicity,  'Duckweed,  Water 
quality,  Water  quality  standards,  Macrophytes,  Re- 
gression analysis,  Sites,  Water  pollution,  Water 
sampling,  Sulfates,  Hayes  Creek,  Horseshoe  Lake, 
Illinois. 

The  barium  water  quality  standard  for  indigenous 
aquatic  life  in  Illinois  is  5  mg/1  in  total  form.  This 
study  was  conducted  to  test  Ba  phytotoxicity  in 
various  water  samples,  encompassing  lake  and 
stream  waters  with  a  wide  variation  in  water  qual- 
ity. A  total  of  59  samples  were  collected  from  18 
stations.  Common  duckweed,  Lemna  minor,  was 
used  as  the  test  organism.  The  results  show  that  Ba 
toxicity  to  duckweed  was  highly  dependent  on 
site-specific  water  quality.  The  Ba  ion  was  most 
toxic  to  duckweed  in  waters  from  Hayes  Creek 
and  Horseshoe  Lake,  with  50%  growth  inhibition 
at  concentrations  102  and  107  mg/1  Ba,  and  least 
toxic  in  Beaucoup  Creek,  0-6%  growth  inhibition 
at  400  mg/1  Ba.  The  major  factor  modifying  Ba 
toxicity  was  the  sulfate  concentration  in  the  water 
samples.  Regression  analysis  showed  that  the  rela- 
tionship between  them  was  linear  with  the  coeffi- 
cient of  determination  =  0.68.  The  current  water 
quality  standard  of  5  mg/1  Ba  (total)  is  considered 
adequate  to  protect  common  duckweed  in  all 
waters  tested.  (Author's  abstract) 
W88-10503 


RELATIONSHIPS  BETWEEN  SUBCELLULAR 
DISTRIBUTIONS  OF  CADMIUM  AND  PERTU- 
BATIONS  IN  REPRODUCTION  IN  THE  POLY- 
CHAETE  NEANTHES  ARENACEODENTATA, 

California   State   Univ.,    Long   Beach.    Molecular 

Ecology  Inst. 

K.  D.  Jenkins,  and  A.  Z.  Mason. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 

229-244,  March  1988.  6  fig,  1  tab,  37  ref. 

Descriptors:  'Path  of  pollutants,  'Cadmium,  *Po- 
lychaetes,  'Water  pollution  effects,  'Heavy  metals, 
'Reproduction,  Accumulation,  Metabolism,  Ions, 
Water  pollution. 

The  accumulation  and  subcellular  distribution  of 
Cd  in  the  polychaete  worm,  Neanthes  areanceo- 
dentata,  were  examined  following  an  eleven-week 
period  of  exposure  to  a  range  of  free  cadmium  ion 
activities.  The  accumulation  of  Cd  in  N.  arenaceo- 
dentata  was  directly  proportional  to  Cd(  +  2)  in 
seawater  at  lower  concentrations  (10  to  the  minus 
12th  power  M  to  10  to  the  minus  10th  power  M) 
but  deviated  from  proportionality  at  higher  con- 
centrations (10  to  the  minus  9th  power  M  and  10  to 
the  minus  8th  power  M).  This  deviation  in  propor- 
tionality at  higher  Cd(  +  2)  levels  was  attributable 
to  a  relative  increase  in  the  concentration  of  metal 
associated  with  the  metallothionein  and  the  very 
low  molecular  weight  metal-ligand  pools  of  the 
cytosol.  Reproductive  potential  was  also  moni- 
tored in  these  organisms  to  examine  the  ecological 
significance  of  Cd  accumulation  and  shifts  in  its 
subcellular  distribution.  Pertubations  in  reproduc- 
tion were  observed  at  10  to  the  minus  8th  power  M 
for  Cd(-t-2)  which  coincided  with  the  deviation  in 
proportionality  of  Cd  accumulation  and  increased 
accumulation  of  Cd  in  the  cytosol.  (Author's  ab- 
stract) 
W88-10505 


TOXICOKINETICS  OF  ORGANIC  XENOBIO- 
TICS  IN  THE  AMPHIPOD,  PONTOPOREIA 
HOYI:  THE  ROLE  OF  PHYSIOLOGICAL  AND 
ENVIRONMENTAL  VARIABLES, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
P.  F.  Landrum. 

Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 
245-271,  March  1988.  9  fig,  8  tab,  53  ref. 

Descriptors:  'Path  of  pollutants,  'Polychlorinated 
biphenyls,  'Water  pollution  effects,  'Toxicity, 
'Kinetics,  'Amphipods,  Temperature  effects, 
Physiological  ecology,  Seasonal  variation,  Envi- 
ronmental effects,  Hydrocarbons,  Water  pollution 
effects,  Toxicokinetics,  Crustaceans,  Accumula- 
tion. 

The  accumulation  and  elimination  kinetics  of  se- 
lected aromatic  hydrocarbons  and  polychlorinated 
biphenyl  congeners  were  determined  for  the  am- 
phipod,  Pontoporeia  hoyi,  the  major  benthic  inver- 
tebrate in  the  Great  Lakes.  Rates  measured  during 
the  course  of  several  field  seasons,  along  with  the 
environmental  and  physiological  variables,  indicat- 
ed that  for  compounds  less  water  soluble  than 
anthracene,  the  uptake  rate  constant  (K  sub  u)  is 
inversely  proportional  to  the  mass  of  the  organisms 
and  directly  proportional  to  experimental  tempera- 
ture. The  role  of  temperature  was  again  limited  to 
the  more  water  insoluble  compounds.  The  depura- 
tion rate  constant  was  inversely  proportional  to  the 
octanol-water  partition  coefficient,  the  mass  of  the 
organism  and  the  lipid  content  of  the  organisms. 
Depuration  Rate  was  directly  proportional  to  tem- 
perature although  the  effect  of  temperature  was 
again  insignificant  for  the  very  water  soluble  bi- 
phenyl. The  magnitude  of  the  thermal  effect  was 
lower  during  the  summer  and  early  fall  when  the 
lipid  content  of  the  organisms  was  high.  Both  the 
uptake  and  elimination  kinetics  are  dependent  on  a 
variety  of  physiological  and  environmental  factors. 
The  kinetic  parameters  must  be  normalized  for  the 
various  factors  before  comparisons  of  kinetics  in  P. 
hoyi  between  collections  at  different  times  during 
the  year  and  different  sampling  sites  can  be  made. 
(Author's  abstract) 
W88-10506 


EFFECTS  OF  WATER  HARDNESS  AND 
HUMIC  ACID  ON  ZINC  TOXICITY  TO  DAPH- 
NIA  MAGNA  STRAUS, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
J.  D.  Paulauskis,  and  R.  W.  Winner. 
Aquatic  Toxicology  AQTODG,  Vol.  12,  No.  3,  p 
273-290,  March   1988.  8  fig,  5  tab,  41  ref.  EPA 
Environmental  Research  Lab  Cooperative  Agree- 
ment No.  809224010. 

Descriptors:  'Daphnia,  'Toxicity,  'Zinc,  'Hard- 
ness, 'Humic  acids,  'Water  pollution  effects, 
Water  pollution,  Heavy  metals,  Crustaceans. 

The  effect  of  water  hardness  and  humic  acid  on 
the  acute  and  chronic  toxicity  of  zinc  to  Daphnia 
magna  were  evaluated.  Increases  in  either  water 
hardness  or  humic  acid  concentration  resulted  in 
proportional  decreases  in  both  acute  (3-day)  and 
chronic  (50-day)  zinc  toxicity.  The  effect  of  either 
variable  was  independent  of  the  other  in  acute 
tests.  In  chronic  tests,  humic  acid  reduced  the  toxic 
effect  of  zinc  on  reproduction  more  in  soft  water 
than  in  hard  water.  In  addition  to  reducing  the 
chronic  toxicity  of  zinc,  the  data  suggest  that  an 
increase  in  water  hardness  also  changes  the  mode 
of  chronic  toxic  action  of  zinc.  As  previously 
shown  for  other  metals,  this  study  indicates  that  a 
reliance  on  only  reproductive  and  survival  end- 
points  in  short-duration  chronic  tests  may  lead  to 
an  underestimation  of  the  chronic  toxicity  of  zinc. 
(Author's  abstract) 
W88-10507 


EFFECTS  OF  HEAVY  METALS  ON  LIPID  ME- 
TABOLISM IN  MARINE  ALGAE, 

University  Coll.,   Cardiff  (Wales).   Dept.  of  Bio- 
chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10517 
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ACCUMULATION  OF  COPPER  AND  COBALT 
BY  BLUE-GREEN  ALGAE  AT  DIFFERENT 
TEMPERATURES, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10541 


SURVEY  OF  THE  FISHES  AND  MACROIN- 
VERTEBRATES  OF  SOME  SMALL  STREAMS 
IN  COOK,  LAKE,  AND  DUPAGE  COUNTIES, 
ILLINOIS, 

Memphis  State  Univ.,  TN.  Dept.  of  Biology. 
O.  T.  Gorman. 

Transactions  of  the  Illinois  Academy  of  Science 
TISAAH,  Vol.  80,  No.  3-4,  p  253-272,  1987.  1  fig, 
4  tab,  33  ref.  Illinois  Department  of  Transportation 
Project  FAP-426. 

Descriptors:  *Aquatic  ecosystems,  *Fish,  *Ma- 
croinvertebrates,  'Aquatic  insects,  'Streams, 
•Water  quality,  *Water  pollution,  'Illinois,  Urban 
planning,  Headwaters,  Bioindicators,  Chicago, 
Time  series  analysis. 

A  survey  of  the  fishes  and  macroinvertebrates  of  6 
Chicago-area  streams  in  Illinois  was  conducted  in 
1984-85.  The  fauna  were  typical  of  highly  dis- 
turbed and  enriched  streams;  at  most  sites  the 
number  of  individuals  and  species  was  low  and 
intolerant  species  were  not  collected.  A  total  of  17 
fish  species  were  not  collected.  A  total  of  17  fish 
species  representing  6  families,  and  20  aquatic 
insect  genera  representing  14  families  was  collect- 
ed. Karr's  index  of  biotic  integrity  indicated  that 
the  fish  fauna  of  most  of  the  streams  sampled  were 
of  poor  to  very  poor  quality.  Similar  results  were 
obtained  for  the  aquatic  insect  fauna  with  Hilsen- 
hoffs  biotic  index.  A  comparison  of  records  of 
Chicago-area  fishes  from  the  late  19th  and  early 
20th  century  with  contemporary  post- 1950 
records,  shows  massive  changes  in  the  composition 
of  the  region's  fish  fauna  in  the  past  100  years. 
These  changes  appear  to  be  a  consequence  of  the 
widespread  disturbance  and  pollution  of  streams 
that  accompanied  the  development  of  the  Chicago 
region.  Stream  biotas  can  contribute  significantly 
to  downstream  water  quality  by  processing  nutri- 
ents received  from  runoff,  but  without  a  thriving 
biota,  headwater  streams  function  merely  as  con- 
duits. By  disrupting  the  establishment  and  function 
of  stream  biotas,  continued  perturbation  of  head- 
water streams  and  their  watersheds  in  the  Chicago 
area  may  prevent  the  achievement  of  future  water 
quality  goals  for  the  region.  (Author's  abstract) 
W88-10553 


EFFECT  OF  RAINWATER  QUALITY  ON  SOIL 
WATER  AND  SOIL  PROPERTIES, 

Finnish  Forest  Research  Inst.,  Helsinki.  Dept.  of 

Forest  Genetics. 

J.  Derome. 

Aquilo,  Ser.  Botanica  ASBOD8,  Vol.  25,  No.  1,  p 

4-12,  1987.  4  fig. 

Descriptors:  *Acid  rain,  'Aluminum,  'Potassium, 
'Decomposing  organic  matter,  'Cation  exchange, 
'Forest  soils,  Soil  properties,  Soil  water,  Finland, 
Artificial  precipitation,  Hydrogen  ion  concentra- 
tion. 

Determination  of  the  so-called  acid  neutralization 
capacity  (ANC)  was  performed  on  humus  samples 
taken  from  a  total  of  46  sample  plots  established  on 
mineral  soil  sites  of  different  site  type  in  southern 
and  central  Finland.  The  purpose  laboratory  analy- 
ses aimed  to  estimate  the  capacity  of  the  soil,  in 
this  case  the  humus  layer,  to  neutralize  added 
hydrogen  ions.  The  cation  liberated  (exchanged)  in 
the  greatest  amounts  upon  acid  addition  is  calcium, 
followed  by  manganese,  magnesium  and  potassium 
in  considerably  smaller  amounts.  The  amount  of 
aluminum  and  iron  exchanged  is  insignificant. 
When  the  proportion  of  the  individual  cations  ex- 
changed out  of  the  total  amount  of  the  individual 
exchangeable  cations  (determined  by  extraction 
with  ammonium  acetate,  pH  4.65)  is  plotted  versus 
pH,  the  divalent  cations  (Ca,  Mg  and  Mn)  form 
one  group,  and  the  trivalent  cations  (Fe  and  Al) 
another.  The  behavior  of  K  still  differs  from  that 
predicted    by    classical    cation    exchange    theory. 


These  studies  indicate  that  the  liberation  of  potassi- 
um from  the  exchange  sites  in  the  humus  layer  is 
relatively  independent  of  the  amount  of  hydrogen 
ions  present,  i.e.,  the  pH.  the  results  of  these  simu- 
lation experiments  indicate  that  most  of  the  so- 
called  exchangeable  potassium  in  the  humus  layer 
is  not  liable  to  be  subject  to  leaching  losses  as  a 
result  of  acid  precipitation,  and  that  the  aluminum 
in  the  humus  layer  is  very  strongly  bound  to  the 
exchange  sites  and  is  not  liberated  in  significant 
quantities  until  the  pH  of  the  humus  falls  below  3. 
(Author's  abstract) 
W88-10557 


INFLUENCE  OF  EVAPOTRANSPIRATION 
AND  PRECIPITATION  ON  LONG-TERM 
CHANGES  IN  EXCHANGEABLE  BASE  CA- 
TIONS IN  FOREST  SOIL  (METSAMAAN  VESI- 
TALOUDEN  VAIKUTUKSESTA  EMASKYL- 
LASTY  SASTEEN  PITKAAIKAISIIN  MUUTOK- 
SIIN), 

Helsinki  Univ.  (Finland). 
M.  Holmberg,  and  P.  Hari. 

Aquilo,  Ser.  Botanica  ASBOD8,  Vol.  25,  No.  1,  p 
13-19,  1987.  4  fig,  1  tab,  11  ref. 

Descriptors:  'Leaching,  'Soil  genesis,  'Acid  rain, 
'Forest  soils,  'Weathering,  'Cation  exchange, 
'Evapotranspiration,  Model  studies,  Minerals,  Pre- 
cipitation, Simulated  rainfall,  Hydrogen  ion  con- 
centration, Podzolization,  Salinization. 

Mineral  weathering  and  cation  exchange  are  the 
primary  neutralizing  processes  in  forest  soils.  In 
the  long  run  the  rate  of  mineral  weathering,  the 
amount  of  exchanging  surface  and  the  hydrologi- 
cal  conditions  of  the  site  determine  the  response  of 
a  certain  soil  to  changes  in  the  incoming  mass 
fluxes.  A  dynamic  model  based  on  theoretical  con- 
siderations of  the  mass  fluxes  in  forest  soil  has  been 
used  to  illustrate  the  influence  of  evapotranspira- 
tion and  leaching  on  changes  in  the  ion  concentra- 
tions on  the  exchange  sites.  The  impact  of  a  hydro- 
gen ion  deposition  pattern  showing  a  peak  of  26 
meq/sq  m/a  in  the  year  1980  was  simulated  with  a 
model  based  on  the  assumptions  that:  (1)  the  rate  of 
cation  exchange  depends  on  the  equivalent  concen- 
trations of  ions  in  soil  solution  and  on  the  exchange 
sites;  (2)  the  rate  of  weathering  is  constant;  and  (3) 
the  rate  of  water  percolating  through  the  soil 
equals  precipitation  minus  evapotranspiration.  Sim- 
ulating an  annual  precipitation  of  600  mm  and 
varying  the  rate  of  evapotranspiration  from  100  to 
600  mm/a  showed  that  the  response  is  not  a  mono- 
tonic  function  of  the  evapotranspiration  rate.  A 
minimum  in  the  time  required  for  a  30%  decrease 
in  exchangeable  base  cations  and  a  maximum  in  the 
change  occurring  within  40  years  was  reached 
with  an  annual  evapotranspiration  of  480  mm.  The 
results  illustrate  the  processes  of  podzolization  and 
salinization.  Although  no  empirical  verification  has 
been  performed  so  far,  the  force  of  the  model  lies 
in  its  ability  to  distinguish  under  which  hydrologi- 
cal  conditions  soil  changes  first  ought  to  be  notice- 
able, and  where  the  largest  percolation  of  ions  to 
groundwater  may  occur.  (Author's  abstract) 
W88-10558 


INTERACTIVE  EFFECT  OF  POTASSIUM  DEF- 
ICIT AND  ACID  RAIN  ON  PHOTOSYNTHESIS 
OF  SCOTS  PINE  SEEDLINGS  (KALIUMIN 
PUUTTEEN  JA  HAPPAMAN  SATEEN  YH- 
TEISVAIKUTUS  MANNIN  FOTOSYNTEE- 
SIIN), 

Helsinki  Univ.  (Finland). 
P.  Nygren,  and  P.  Hari. 

Aquilo,  Ser.  Botanica  ASBOD8,  Vol.  25,  No.  2,  p 
129-135,  1987.  3  fig.,  4  ref. 

Descriptors:  'Acid  rain,  'Photosynthesis,  'Pine 
trees,  'Water  pollution  effects,  'Seedlings,  'As- 
similative capacity,  'Carbon,  Conifers,  Potassium 
deficit,  Plant  physiology.  Plant  pathology,  Defi- 
cient elements,  Simulated  rainfall.  Regression  anal- 
ysis. Model  studies,  Plant  growth. 

The  dilution  of  carbon  dioxide  into  solution  is 
reduced  when  the  acidity  of  the  solution  increases. 
Thus  acid  rain  apparently  hampers  the  carbon  as- 
similation of  plants  if  the  buffering  ability  of  the 
mesophyll  tissue  is  disturbed.  Preliminary  results  of 


an  experiment  to  test  the  hypothesis  that  potassium 
has  an  important  regulatory  role  in  the  pH  control 
of  the  mesophyll  solution  are  briefly  presented. 
Four  Scots  pine  seedlings  were  grown  in  different 
potassium  availabilities.  Other  nutrients  were 
equally  available  for  all  seedlings.  At  the  end  of  the 
summer  the  seedlings  were  sprayed  with  acid 
water.  The  pH  values  used  were  5.5,  4.5,  4.0,  3.5 
and  3.0.  Net  carbon  consumption  in  field  condi- 
tions during  and  after  the  spraying  period  was 
measured.  A  regression  model  explaining  the  light 
response  of  carbon  consumption  was  calculated 
based  on  the  gas  exchange  data  measured  before 
the  spraying  period.  The  net  carbon  consumption 
during  the  spraying  period  was  compared  with  the 
consumption  predicted  by  the  model.  The  net 
carbon  consumption  of  the  control  seedling  fol- 
lowed the  predicted  one  during  the  whole  period 
of  spraying.  The  seedlings  suffering  from  severe 
potassium  deficit  showed  clear  decrease  of  carbon 
consumption  at  pH  4.0  and  lower.  The  effect 
seemed  to  last  several  days.  The  seedling  suffering 
from  light  potassium  deficit  did  not  show  a  clear 
decrease  of  carbon  consumption  above  pH  3.0  and 
the  effect  lasted  only  a  few  days.  (Author's  ab- 
stract) 
W88-10561 


PRELIMINARY  OBSERVATIONS  ON  THE  EF- 
FECTS   OF    ACID    RAIN    ON    THE    ULTRA- 
STRUCTURE   OF   PINE   NEEDLES   (ALUSTA- 
VIA  HAVAINTOJA  HAPPAMAN  SATEEN  VAI- 
KUTUKSISTA  MANNYN  NEULASTEN  HIEN- 
ORAKENTEESEEN), 
Oulu  Univ.  (Finland). 
J.  Reinikainen,  and  S.  Huttunen. 
Aquilo,  Ser.  Botanica  ASBOD8,  Vol.  25,  No.  2,  p 
147-152,  1987.  6  fig.,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Pine  trees, 
'Acid  rain,  'Plant  pathology,  'Plant  morphology, 
Acidic  water,  Simulated  rainfall,  Electron  micros- 
copy, Conifers. 

Artificially  exposed  Pinus  sylvestris  needles,  which 
had  been  showered  with  acidic  water  (pH  3  and  4), 
were  studied.  On  a  light  microscopical  level  no 
differences  between  the  exposed  and  the  control 
needles  could  be  observed.  The  mesophyll  of  the 
needles  was  then  examined  with  a  transmission 
electron  microscope.  Primarily,  the  alterations  ap- 
peared in  the  cytoplasm,  which  became  heavily 
vesiculated.  Some  small  vacuoles  included  rem- 
nants of  cytoplasmic  organelles  or  lipid-like  materi- 
al, which  also  was  accumulating  into  the  cyto- 
plasm. The  chloroplasts  appeared  rounded  and  had 
swelling  thylakoids,  probably  due  to  water  stress. 
These  alterations  may  be  indicative  of  increased 
lysosomatic  activity  in  the  cytoplasm  and  disturb- 
ances in  the  synthesis  of  membranes.  No  effect  of 
disturbed  wintering  was  observable,  probably  be- 
cause of  the  short  duration  of  the  exposure.  (Au- 
thor's abstract) 
W88-10562 


LITTORAL  SAND  ZOOBENTHOS  AND  ITS 
RELATION  TO  ORGANIC  POLLUTION  IN 
LAKE  NEMI  (CENTRAL  ITALY), 

Rome  Univ.  (Italy).  Dept.  of  Animal  and  Human 

Biology. 

L.  Mastrantuono. 

Hydrobiological  Bulletin  HYBUD9,  Vol.   19,  No. 

2,  p  171-178,  December  1986.  3  fig,  3  tab,  23  ref. 

Descriptors:  'Lakes,  'Italy,  'Water  pollution  ef- 
fects, 'Littoral  environment,  'Benthic  fauna,  'Or- 
ganic load,  'Water  quality,  'Macroinvertebrates, 
Species  composition,  Population  dynamics.  Aquat- 
ic habitats.  Aquatic  animals.  Pollution  load,  Bioin- 
dicators, Lake  Nemi,  Sand. 

The  results  of  a  study  on  the  littoral  sand  zoo- 
benthos  in  the  polluted  Lake  Nemi  are  reported 
and  the  role  of  this  community  in  the  evaluation  of 
water  quality  in  lakes  is  discussed.  The  fauna  was 
composed  of  65  taxa  belonging  to  15  zoological 
groups.  Oligochaeta  were  dominant,  followed  by 
Diptera  (Chironomidae),  Crustacea  and  Nematoda. 
Oligochaeta,  including  21  taxa,  had  the  maximum 
percentage  occurrence  in  the  discharge  zones,  with 
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prevalence  of  species  very  tolerant  to  organic  en- 
richment. On  the  contrary,  Chironomidae  showed 
a  depletion  in  the  same  zones,  where  we  also 
observed  the  absence  of  Tanytarsini.  typical  of 
oligo-mesotrophic  conditions,  and  the  exclusive 
presence  of  Diptera  (Psychodidae),  considered  as 
indicators  of  pollution.  The  community  structure  is 
related  to  the  pollution  status  at  the  sampling 
points,  in  a  similar  way  as  can  be  observed  in 
profundal  macrobenthos.  (Author's  abstract) 
W88- 10577 


FACTORS   AFFECTING   NUTRIENT   BUDGET 

IN  LAKES  OF  THE  R.  JORKA  WATERSHED 

(MASURIAN      LAKELAND,      POLAND):     III. 

IMPACT  OF  MAN  ON  THE  MATTER  INPUT 

AND  SEDIMENTATION  IN  THE  PAST, 

Polish  Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

K.  Stasiak,  and  A.  Tatur. 

Ekologia  Polska  ELPLBS,  Vol.  33,  No.  2,  p  225- 

232,  1985.  2  fig,  12  ref. 

Descriptors:  *Lakes,  *Eutrophication,  *Poland, 
*Limnology,  'Jorka  River,  'Rivers,  'Paleolimno- 
logy,  Watersheds,  Deforestation,  Lake  sediments, 
Fish  farming.  Wastewater  disposal. 

Results  obtained  during  palynological  and  chemi- 
cal investigations  of  cores  of  bottom  sediments  of 
five  Masurian  lakes  is  presented.  On  the  basis  of 
determined  pollen  stratigraphy,  the  content  of 
chlorophyll  and  silicates,  the  history  of  lake  pro- 
ductivity is  discussed  against  the  landscape  evolu- 
tion and  as  a  result  of  varying  economic  activities 
of  man  in  the  watershed.  Accepting  the  concentra- 
tion of  sedimentary  chlorophyll  derivatives  as  a 
measure  of  variations  in  productivity,  Two  major 
periods  of  productivity  in  five  Masurian  lakes  were 
distinguished:  at  the  beginning  of  lake  history,  and 
at  a  recent  period  in  lake  history,  which  is  visible 
at  the  top  of  the  cores.  This  period  was  somewhat 
delayed  by  widespread  deforestation.  In  the  recent 
history  of  the  lakes  the  rapidly  increasing  produc- 
tivity is  frequently  due  to  the  increasing  amount  of 
easily  available  nutrients,  reaching  the  water  as  a 
result  of  inorganic  fertilization,  sewage  release,  and 
rainbow  trout  farming.  The  range  of  changes  is  not 
only  caused  by  the  activities  of  man;  the  lake 
fertility  in  the  past  as  well  as  its  natural  susceptibil- 
ity to  eutrophication  has  some  significance.  (See 
also  W88-10590)  (Author's  abstract) 
W88-10592 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VI.  NU- 
TRIENT INPUT  WITH  WATER  TRANSPORT, 

Polish   Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10595 


FACTORS  AFFECTING  NUTRIENT  BUDGET 
IN  LAKES  OF  THE  R.  JORKA  WATERSHED 
(MASURIAN  LAKELAND,  POLAND):  VII. 
INPUT  AND  REMOVAL  OF  NUTRIENTS 
WITH  FISH, 

Lodz  Univ.  (Poland).  Inst,  of  Environmental  Biol- 
ogy 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10596 


PHYTOSESTON  OF  THE  VISTULA  RIVER  BE- 
TWEEN GORA  KALWARIA  AND  NOWY 
DWOR  MAZOWIECKI  IN  1982, 

Polish  Academy  of  Sciences,   Mikolajki.   Inst,  of 

Ecology. 

A.  T.  Simm 

Ekologia  Polska  ELPLBS,  Vol.  33.  No.  3,  p  439- 

453,  1985.  5  fig,  2  tab,  15  ref. 

Descriptors:  'Vistula  Rivers,  'Water  pollution, 
'Poland,  'Eutrophication,  'Rivers,  'Seston, 
Algae,  Diatoms,  Chlorophyta,  Biomass,  Cyclotella, 
Stephanodiscus. 

Between  May  and  the  beginning  of  October  1982, 
samples  of  the  Vistula  phytoseston  were  taken  2-4 


times  a  month  at  Gora  Kalwaria  in  Warsaw  and  at 
Nowy  Dwor  mazowiecki.  In  the  spring  and 
autumn  of  1982  diatoms,  mainly  Stephanodiscus 
hantzchii  Grun.  (100-130  million  cells/cu  dm,  to  50 
mg  wet  wt./cu  dm). predominated  in  the  Vistula. 
Green  algae  predominated  quantitatively  in  the 
summer  (Chlorococcales,  up  to  70  million  cells/cu 
dm,  2-5  mg  wet  wt./cu  dm),  but  their  biomass  was 
lower  than  that  of  diatoms  of  the  genus  Cyclotella 
(mainly  C.  meneghiniana  Kutz,  up  to  20  million 
cells/cu  dm,  6-15  mg  wet  wt/cu  dm).  In  the 
summer  the  phytoseston  biomass  increased  evenly 
down-stream  of  the  river  reach  examined.  The 
Vistula  is  a  strongly  polluted  river,  with  a  very 
high  phytoseston  concentration  and  a  very  strong 
dominance  of  several  species  determining  the  bio- 
mass of  phytoseston.  Rapid  development  of  algae 
in  the  Vistula  is  at  present  a  serious  danger  when 
using  its  waters  for  industrial  and  economic  pur- 
poses. (Author's  abstract) 
W88-10604 


EFFECT  OF  INDUSTRIAL  POLLUTION  ON 
LAKE  EWINGI  (MASURIAN  LAKELAND)  ES- 
TIMATED BY  REMOTE  SENSING  TECH- 
NIQUES, 

Instytut      Ksztaltowania      Srodowiska,      Warsaw 

(Poland). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10611 


ABUNDANCE,  DISTRIBUTION  AND  LIFE 
CYCLES  OF  MIDGES  (CHIRONOMIDAE:  DIP- 
TERA) IN  AN  ACID  STRIP-MINE  LAKE  IN 
SOUTHERN  ILLINOIS, 

Southern   Illinois  Univ.  at  Carbondale.   Dept.   of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10635 


STUDY  OF  SOME  PHYSIOCHEMICAL  PROP- 
ERTIES OF  NILWALA  RIVER  WATERS  IN 
SOUTHERN  SRI  LANKA  WITH  SPECIAL  REF- 
ERENCE TO  EFFLUENTS  RESULTING  FROM 
ANTHROPOGENIC  ACTIVITIES, 
Ruhuna  Univ.,  Matara  (Sri  Lanka).  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-10641 


PERIPHYTON  COMMUNITIES  IN  A  PRIS- 
TINE MOUNTAIN  STREAM  ABOVE  AND 
BELOW  HEAVY  METAL  MINING  OPER- 
ATIONS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

J.  Deniseger,  A.  Austin,  and  W.  P.  Lucey. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  2,  p 
209-218,  April  1986.  3  fig,  2  tab,  35  ref. 

Descriptors:  'Streams,  'Periphyton,  'Heavy 
metals,  'Mine  wastes,  'Oligotrophic  lakes,  'Water 
pollution  effects,  Diatoms,  Chlorophyta,  Species 
diversity,  Ecology,  Species  composition,  Water 
sampling,  Myra  Creek,  Substrates,  Population  den- 
sity. Seasonal  variatins. 

Changes  in  species  composition  of  the  periphyton 
on  introduced  substrates  were  determined  in  an 
oligotrophic  mountain  stream  (Myra  Creek,  Van- 
couver Island,  British  Columbia)  subject  to  long- 
term  heavy  metal  contamination.  At  the  upstream 
control  site,  the  numerically  most  abundant  taxa 
were  Bacillariophyta,  as  well  as  in  summer,  the 
Chlorophyta.  At  the  downstream  contaminated 
site  the  periphyton  community  was  totally  domi- 
nated by  Bacillariophyta  throughout  the  sampling 
period.  Achnanthes  minutissima  and  Achnanthes 
microcephala  were  co-dominants  during  spring. 
Seasonal  succession  patterns  did  not  parallel  those 
at  the  upstream  site.  Chlorophyta  were  virtually 
absent  and  A.  minutissima  comprised  94%  of  the 
community  during  summer.  Species  diversity,  spe- 
cies evenness  and  dissimilarity  index  were  utilized 
to  detect  differences  in  species  composition,  abun- 
dance and  number.  Slight  differences  were  found 
in  spring  samples  while  summer  samples  indicated 
major  differences  between  sampling  sites.  (Au- 
thor's abstract) 


W88- 10654 


PHYTOPLANKTON  OF  AN  ENRICHED, 
SOFT-WATER  LAKE  SUBJECT  TO  INTERMIT- 
TENT HYDRAULIC  FLUSHING  (GRASMERE, 
ENGLISH  LAKE  DISTRICT), 

Freshwater   Biological    Association,   Windermere 

(England). 

C.  S.  Reynolds,  and  J.  W.  G.  Lund. 

Freshwater  Biology  FWBLAB,  Vol.  19,  No.  3,  p 

379-404,  June  1988.  18  fig,  1  tab,  33  ref,  append. 

Descriptors:  'Water  pollution  effects,  'Limnology, 
♦Eutrophication,  'Grasmere,  'Flushing,  'Phyto- 
plankton,  'Lakes,  Mesotrophic  lakes,  Hydraulics, 
Biomass,  Chlorophyll,  Phosphorus,  Regression 
analysis,  Nutrients,  Rainfall.  Catchment  areas, 
England. 

The  abundance  and  species  composition  of  the 
phytoplankton  of  Grasmere  were  monitored  over  a 
12-year  period  following  the  commissioning  of  a 
small  sewage  treatment  works,  upstream  of  the 
lake.  Mean  biomass  levels  (as  indicated  by  chloro- 
phyll concentration)  have  increased  in  response  to 
the  enrichment,  though  they  do  not  conform  well 
with  most  chlorophyll/phosphorus  regression- 
models.  The  key  factor  resisting  a  more  complete 
transition  to  a  typical  eutrophic  plankton  appears 
to  be  the  efficiency  of  episodic  flushing  of  the  lake 
during  periods  of  high  fluvial  discharge  sustained 
by  heavy  rainfall  over  the  extensive,  mountainous 
catchment.  The  probabilities  that  these  limnologi- 
cal  conditions  might  fail  to  deter  the  development 
of  'nuisance'  blooms  are  briefly  assessed.  (Author's 
abstract) 
W88-10672 


MACROINVERTEBRATE  FAUNA  OF  AN 
ACID-STRESSED  HEADWATER  STREAM 
SYSTEM  IN  THE  ADIRONDACK  MOUN- 
TAINS, NEW  YORK, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
K.  W.  Simpson,  R.  W.  Bode,  and  J.  R.  Colquhoun. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  6,  p 
671-681,  December  1985.  4  fig,  2  tab,  39  ref, 
append. 

Descriptors:  'New  York,  'Hydrogen  ion  concen- 
trations, 'Aquatic  insects,  'Water  pollution  effects, 
'Acid  rain,  'Acidic  water,  'Stream  biota,  'Aquat- 
ic animals,  'Macroinvertebrates,  Streams,  Adiron- 
dack Mountains,  Rainfall,  Precipitation,  Ephemer- 
ella,  Oulimnius,  Simulium,  Leuctra  Isoperla,  Eco- 
logical effects,  Pollutants,  Rhyacophila,  Headwa- 
ters. 

The  Silver  Run  system  in  the  Adirondack  Moun- 
tains of  New  York  includes  3  first-order  streams 
with  very  different  pH  regimes:  one  moderately 
acidic  (pH  5.8-7.2),  the  others  much  more  so  (pH 
generally  4.4-5.0).  The  less  acidic  (acidophilic)  site 
yielded  a  relatively  diverse,  well-balanced  fauna, 
with  10%  each  of  midges,  mayflies,  stoneflies  and 
elmid  beetles.  Ephemerella  funeralis  (Ephemerop- 
tera)  and  Oulimnius  latiusculus  (Coleoptera)  were 
dominant  in  this  community.  They  appear  to  be 
among  the  most  acid-tolerant  species  of  their  re- 
spective families  and  may  become  abundant  under 
moderately  acidic  conditions.  Their  absence  or  low 
abundance  in  the  more  acidic  tributuaries  of  the 
Silver  Run  systems  suggests  that  they  are  eliminat- 
ed as  acidification  intensifies.  These  species  there- 
fore may  be  useful  indicators  of  advancing  acidifi- 
cation. The  more  acidic  (acidobiontic)  communi- 
ties contained  fewer  than  half  as  many  taxa  as  the 
acidophilic  communities,  contained  few  elmid  bee- 
tles or  mayflies,  and  were  heavily  dominated  by 
stoneflies.  Leuctra  ferruginea  and  Isoperla  sp.  were 
dominant,  comprising  56-86%  of  the  individuals. 
Other  common  constituents  included  black  flies 
(Simulium  gouldingi  and  Simulium  venustum)  and 
the  caddisfly  Rhyacophila  fuscula.  (Author's  ab- 
stract) 
W88-10693 
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DISTRIBUTION  OF  BREEDING  DIPPERS 
(CINCLUS  (L.);  AVES)  IN  RELATION  TO 
STREAM  ACIDITY  IN  UPLAND  WALES, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
S.  J.  Ormerod,  N.  Allinson,  D.  Hudson,  and  S.  J. 
Tyler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  4,  p 
501-507,  August  1986.  2  fig,  2  tab,  35  ref. 

Descriptors:  'Dippers,  'Water  birds,  *Acid 
streams,  'Water  chemistry,  'Population  dynamics, 
Reproduction,  Limiting  nutrients,  Streams,  Wales, 
Predation,  Hydrogen  ion  concentration,  Allu- 
minum,  Aquatic  insects,  Acidic  water,  Food 
habits,  Food  chains. 

The  distribution  of  breeding  dippers  was  assessed 
in  1984  over  seventy-four  sites  on  soft-water 
streams  throughout  mid  and  north  Wales.  Sites 
without  breeding  dippers  had  significantly  higher 
mean  concentrations  of  filterable  aluminum,  lower 
mean  pH,  fewer  trichopteran  larvae  and  ephemer- 
opteran  nymphs,  and  were  on  rivers  with  more 
conifer  afforestation  on  their  catchments,  than  sites 
where  dippers  were  present.  It  is  speculated  that 
influences  that  increase  the  acidity  of  soft-water 
streams  could  be  detrimental  to  populations  of 
dippers,  although  further  data  are  required  on 
causative  mechanisms.  (Author's  abstract) 
W88-10706 


SHORT-TERM  EXPERIMENTAL  ACIDIFICA- 
TION OF  A  WELSH  STREAM:  COMPARING 
THE  BIOLOGICAL  EFFECTS  OF  HYDROGEN 
IONS  AND  ALUMINIUM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
S.  J.  Ormerod,  P.  Boole,  C.  P.  McCahon,  N.  S. 
Weatherley,  and  D.  Pascoe. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
341-356,  April  1987.  7  fig,  8  tab,  50  ref,  append. 

Descriptors:  'Aluminum,  'Hydrogen  ion  concen- 
tration, 'Water  pollution  effects,  'Acid  rain,  'Tox- 
icity, Macroinvertebrates,  Spatial  distribution, 
Acid  streams,  Water  chemistry,  Heavy 
metals.Aquatic  habitats,  Aquatic  animals,  Popula- 
tion dynamics,  Fish,  Streams,  Wales,  Cadmium, 
Mortality. 

A  soft- water  stream  in  upland  Wales  was  dosed 
with  sulfuric  acid  and  aluminum  sulfate  at  two 
successive  points  to  create  simultaneous  episodes 
of  low  pH,  and  low  pH  with  increased  aluminum. 
Chemical  and  biological  responses  were  measured 
before,  during  and  after  the  episode  and  were 
compared  with  a  reference  zone.  The  pH  fell  from 
7.0  to  4.28  and  5.02  respectively  in  the  acid  and 
aluminum  zones.  Corresponding  aluminum  concen- 
trations during  the  episode  were  0.052  g  Al/cu  m 
and  0.347  g  Al/cu  m,  the  former  not  differing 
significantly  from  the  reference  zone.  The  concen- 
tration of  cadmium  rose  to  0.002-0.01 1  g  Cd/cu  m 
in  both  treated  areas,  but  the  concentrations  of 
other  metals  were  unchanged.  In  situ  toxicity  tests 
were  performed  with  macroinvertebrates  and  fish. 
Chironomus  riparius,  Hydropsyche  angustipennis 
and  Dinocras  cephalotes  suffered  no  mortality.  Ec- 
dyonurus  venosus,  Baetis  rhodani,  and  Gammarus 
pulex  showed  up  to  24%  mortality  in  both  treat- 
ment zones  and  further  mortalities  occurred  after 
the  episode.  Brown  trout  Salmo  trutta  and  salmon 
(Salmo  salar)  showed  7-10%  mortality  in  the  acid 
zone,  but  50-87%  in  the  aluminum  zone,  where 
salmon  had  a  significantly  shorter  LT50  than  trout. 
The  drift  of  Simuliidae  increased  during  treatment 
in  both  acid  and  aluminum  zones.  The  most  pro- 
nounced response  was  by  Baetis  rhodani  in  the 
aluminum  zone  where  drift  density  increased  by 
8.4x  during  the  episode.  Baetis  rhodani  was  the 
only  taxon  to  show  a  significant  decline  in  benthic 
density  during  the  treatment,  and  then  only  in  the 
aluminum  zone.  Drift  could  account  for  most  of 
the  losses.  The  depth  distribution  of  invertebrates 
in  the  substratum  differed  between  zones  following 
treatment.  More  individuals  were  present  at  the 
surface  of  the  reference  zone  than  at  the  surface  of 
the  other  zones,  however,  densities  at  greater 
depths  were  similar.  These  patterns  probably  re- 
flected differences  prior  to  the  treatments.  (Au- 
thor's abstract) 


W88-10736 


EFFECTS  OF  COMBINATIONS  OF  HEAVY 
METALS,  HYPOXIA  AND  SALINITY  ON 
OXYGEN  CONSUMPTION  AND  CARBOHY- 
DRATE METABOLISM  IN  CRANGON  CRAN- 
GON  (L.)  AND  CARCINUS  MAENAS  (L.), 
Copenhagen  Univ.  (Denmark).  Marine  Biological 
Lab. 

I.  Johnson. 

Ophelia  OPHLAN,  Vol.  27,  No.  3,  p  155-169,  July 
1987.  7  fig,  4  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Oxygen  re- 
quirements, 'Carbohydrates,  'Metabolism, 
•Marine  animals,  'Crustaceans,  'Hypoxia,  'Salini- 
ty, 'Heavy  metals,  Dissolved  oxygen,  Aquatic 
habitats,  Population  exposure,  Sublethal  effects, 
Dissolved  oxygen,  Toxicity,  Copper,  Zinc,  Car- 
cinus,  Crabs,  Crangon. 

The  effects  of  sublethal  Cu  and  Zn  levels  on  the 
oxygen  consumption  and  carbohydrate  metabolism 
of  Crangon  crangon  and  Carcinus  maenas  have 
been  investigated,  in  combination  with  the  envi- 
ronmental factors  of  salinity  and  oxygen  saturation. 
In  normoxia  M02  (weight-specific  oxygen  con- 
sumption) and  blood  glucose  and  lactate  levels 
were  not  affected  by  exposure  to  0.25  mg/L  Cu  or 
Zn  in  either  species.  However,  in  both  species 
combination  of  heavy  metals  and  hypoxia  resulted 
in  large  decreases  in  M02  and  concomitant  in- 
creases in  blood  glucose  and  lactate  at  two  salini- 
ties (13.5  and  27.0o/oo).  In  certain  instances  these 
interactions  between  Cu  or  Zn  and  hypoxia  were 
synergistic  in  nature.  The  results  are  discussed 
with  respect  to  the  modifying  influences  of  envi- 
ronmental factors  on  the  physiological  responses  of 
decapods  to  heavy  metal  exposure.  (Author's  ab- 
stract) 
W88-10759 


POPULATION  DYNAMICS  OF  MACOMA 
BALTHICA  IN  THE  DANISH  WADDEN  SEA 
IN  AN  ORGANICALLY  ENRICHED  AREA, 

P.  B.  Madsen,  and  K.  Jensen. 

Ophelia  OPHLAN,  Vol.  27,  No.  3,  p  197-208,  July 

1987.  7  fig,  4  tab,  39  ref. 

Descriptors:  'Water  pollution  effects,  'Coastal 
waters,  'Mollusks,  'Enrichment,  'Organic  wastes, 
'Macoma,  'Population  dynamics,  Spatial  distribu- 
tion, Seasonal  variation,  Aquatic  animals,  Aquatic 
habitats,  Wadden  Sea,  Wastewater,  Biomass,  Pro- 
ductivity, Food  habits,   Reproduction,  Denmark. 

The  population  dynamics  of  Macoma  balthica  have 
been  studied  at  two  localities  in  the  Danish 
Wadden  Sea  suffering  from  organic  enrichment 
due  to  waste-water  discharge.  The  study  demon- 
strated increased  abundance  and  biomass,  and  also 
increased  shell  growth,  production,  production/ 
biomass  ratio  and  condition  index  in  the  organical- 
ly enriched  area  presumably  due  to  the  increased 
food  supply.  All  settled  spat  were  observed  to 
disappear  at  the  locality  closest  to  the  waste-water 
sources.  The  study  could  not  demonstrate  any 
effect  on  adult  mortality,  gonadal  development,  or 
vertical  distribution  of  the  specimens.  (Author's 
abstract) 
W88- 10760 


EXTREME  METAL  AND  ACID  TOLERANCE 
OF  EUGLENA  MUTABILIS  AND  AN  ASSOCI- 
ATED    YEAST     FROM     SMOKING     HILLS, 
NORTHWEST    TERRITORIES,    AND    THEIR 
APPARENT  MUTUALISM, 
Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10772 


BOUNDS  AND  POTENTIAL  EFFECTS  OF 
NH4(  +  )  (LOADING)  ON  THE  PELAGIC 
SYSTEM  OF  A  BALTIC  ESTUARY, 

Rostock  Univ.  (German  D.R.).  Dept.  of  Biology. 
U.  Schiewer,  H.  Arndt,  G.  Baader,  G.  Ballin,  and 
R.  Borner. 

Limnologica  LMNOA8,  Vol.  17,  No.  1,  p  7-28, 
April  1986.  14  fig,  5  tab,  44  ref. 


Effects  Of  Pollution — Group  5C 

Descriptors:  'Estuaries,  'Ammonium,  'Water  pol- 
lution effects,  'Ammonium,  'Eutrophication,  Bio- 
logical properties,  Biomass,  Toxicity,  Phytoplank- 
ton,  Chemical  properties,  Baltic  Sea,  Limiting  nu- 
trients. Nitrogen  compounds,  Cyanophyta,  Chloro- 
phyta,  Algae,  Zooplankton,  Succession. 

Complex  experimental  studies  regarding  effects  of 
different  NH4(  +  )  loadings  were  performed  on  en- 
closed samples  of  the  Zingster  Strom,  a  highly 
eutrophic  estuary  of  the  Baltic  Sea.  The  load  ca- 
pacity of  the  pelagic  enclosures  is  not  exceeded  in 
summer  by  the  addition  of  50  micromol/L 
HN4(  +  ).  In  contrast,  the  addition  of  270  micro- 
mol/L NH4(  +  )  induces  obvious  disturbances  in 
the  system:  toxic  effect  on  the  zooplankton  and 
temporal  reduction  of  the  rate  of  bacterial  activity. 
Under  P-limiting  conditions,  surplus  NH4(  +  )  is 
stored  in  algal  cells  and  is  liberated  rhythmically. 
This  NH4(  +  )  rhythm  is  restricted  mainly  to  the 
blue-green  algae.  During  the  eight  days  of  investi- 
gation, the  most  striking  changes  took  place  in  the 
structures  of  phytoplankton  and  zooplankton.  The 
relative  slight  variation  in  the  bacterial  counts  and 
biomasses  is  remarkable.  The  tendency  to  stabilize 
productivity  was  typical  of  phytoplankton  and 
zooplankton.  Bacterial  activity  was  characterized 
by  distinct  and  sometimes  very  rapid  fluctuation. 
The  principal  factor  that  governed  the  develop- 
ment of  the  phytoplankton  succession  was  the  tem- 
perature. Loading  with  N  and  P  simultaneously 
permitted  the  development  of  green  algae.  (Au- 
thor's abstract) 
W88-10798 


INPUT  OF  DECOMPOSABLE  ORGANIC 
MATTER  AND  BIOMASS  CONCENTRATION 
IN  THE  PLANKTON  OF  RESERVOIRS, 

Ceskoslovenska  Akademie   Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10816 


PHYTOPLANKTON  OF  THE  ZELIVKA  RES- 
ERVOIR (CZECHOSLOVAKIA), 

Vyzkumnmy  Ustav  Rybarsky  Vodnany  (Czecho- 
slovakia). 
V.  Houk. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  291-300, 
October  1986.  6  fig,  6  tab,  12  ref. 

Descriptors:  'Phytoplankton,  'Biomass,  'Produc- 
tivity, 'Cycling  nutrients,  'Water  pollution  effects, 
'Reservoirs,  'Organic  compounds,  Seasonal  vari- 
ations, Phosphorus,  Chlorophyll,  Vegetation,  Dia- 
toms, Reservoir  releases,  Czechoslovakia. 

The  results  of  a  several-year  investigation  of  the 
abundance  and  biomass  of  phytoplankton  (PB), 
total  phosphorus  (TP),  chlorophyll-a  (CHA)  and 
reactive  orthosilicate  (RO),  near  the  dam  of  the 
Zelivka  Water  Supply  Reservoir,  are  presented. 
The  following  averages  for  the  vegetation  period 
were  found:  Avg.  PB  (1977-1984)  17.1  to  38.4  g/sq 
m,  avg.  CHA  (1980-1984)  2.40  to  4.20  mg/cu  m, 
avg.  TP  (1978-1984)  13.4  to  16.5  mg/sq  m,  avg. 
RO  (1978-1981)  2.98  to  4.81  mg/1  Si02.  Avg.  PB 
and  TP  show  a  tendency  to  gradually  decrease. 
Diatoms,  essentially  Asterionella  formosa,  Cyclo- 
tella  comta,  Fragilaria  crotonensis,  and  Melosira 
italica,  represented  almost  2/3  of  the  phytoplank- 
ton biomass,  followed  by  cryptomonads.  With  the 
exception  of  the  year  1983  and  1984,  a  highly 
significant  negative  linear  dependence  of  avg.  TP 
on  reservoir  releases  in  the  preceding  November  to 
April  was  found.  Positive  linear  dependence  of 
avg.  CHA  on  the  reservoir  inflow  in  preceding 
November  to  April  and  negative  linear  dependen- 
cies of  avg.  TP  on  reservoir  flushing  were  also 
found.  (Author's  abstract) 
W88-10817 


RELATION  OF  THE  ZOOPLANKTON  BIO- 
MASS AND  SHARE  OF  LARGE  CLADOCER- 
ANS  TO  THE  CONCENTRATION  OF  TOTAL 
PHOSPHORUS,  CHOROPHYLL-A  AND 
TRANSPARENCY  IN  HUBNEOV  AND 
VRCHLICE  RESERVOIRS, 
Ceskoslovenska  Akademie  Ved,  Prague. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


J.  Hrbacek.  O.  Albertova,  B.  Desortova,  V. 
Gottwaldova.  and  J.  Popovsky. 
Limnologica  LMNOA8.  Vol.  17.  No.  2.  p  301-308, 
October  1986.  4  fig.  2  tab,  14  ref. 

Descriptors:  *Zooplankton.  *Biomass,  *Reser- 
voirs,  'Phosphorus,  'Water  pollution  effects, 
•Transparency,  "Cycling  nutrients.  Productivity, 
Ecosystems,  Fish  populations,  Chlorophyll,  Phyto- 
plankton. 

The  biomass  of  zooplankton  as  measured  by  buiret 
nitrogen  in  two  Czechoslovakia  reservoirs  did  not 
correlate  with  total  phosphorus.  The  percentage  of 
the  cladocerans  retained  on  sieve  with  0.71  mm 
apertures  in  total  zooplankton  and  in  cladoceran 
biomass  was  used  as  a  measure  of  the  impact  of  fish 
predation  on  zooplankton.  The  cladoceran  biomass 
correlated  positively  with  transparency  and  nega- 
tively with  chlorophyll-a  concentrations.  It  is  sug- 
gested that  transparency  may  be  used  as  a  measure 
of  long-term  changes  in  the  fishstock  when 
changes  in  the  phosphorus  load  are  low.  (Fried- 
mann-PTT) 
W88-10818 


EFFECTS  OF  WATER  ACIDITY  ON  SWIMB- 
LADDER  FUNCTION  AND  SWIMMING  IN 
THE  FATHEAD  MINNOW,  PIMEPHALES 
PROMELAS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Zoology. 
W.  A.  Jansen,  and  J.  H.  Gee. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  1,  p  65-77,  January 
1988.  3  fig,  7  tab,  85  ref. 

Descriptors:  *Acid  rain,  *Acidity,  *Fathead  min- 
nows, *Fish  physiology,  *Water  pollution  effects, 
Population  exposure,  Fish  populations,  Minnows, 
Hydrogen  ion  concentration,  Acid  water,  Animal 
physiology,  Aquatic  animals,  Carbon  dioxide,  Fish 
behavior,  Swimming,  Pimephales. 

Swimbladder  function,  buoyancy-related  behavior, 
and  swimming  performance  were  examined  in  fat- 
head minnows  (Pimephales  promelas)  following 
chronic  (>4  d)  exposure  to  acid-treated  water  (pH 
5.3).  When  denied  surface  access  in  still  water, 
treated  fish,  unlike  controls  (pH  7.7),  failed  to 
increase  buoyancy  and  standard  volume  over 
'access  to  air'  levels  and  had  significantly  higher 
proportions  of  swimbladder  C02  and  02.  In  cur- 
rent, treated  fish  reduced  buoyancy  over  48  H  to  a 
lesser  extent  than  controls  and  were  severely  limit- 
ed in  their  ability  to  increase  internal  pressure  of 
swimbladder  gases.  The  pH  significantly  affected 
the  maintenance  of  a  minimum  buoyancy  over  32 
d.  upon  transfer  from  current  to  still  water  without 
access  to  air,  the  rate  of  buoyancy  adjustment  over 
48  h  was  significantly  slower  in  treated  fish.  With 
surface  access,  fish  of  both  groups  filled  swimblad- 
ders  within  6-12  h  following  removal  from  current; 
however,  treated  fish  displayed  significantly  lower 
proportions  of  swimbladder  C02  and  02  at  12  and 
24  h.  Both  groups  of  fish  compensated  hydrodyna- 
mically  for  insufficient  static  lift  with  higher  fre- 
quencies of  pectoral  fin  beats,  treated  fish  having 
generally  higher  frequencies.  Swimming  perform- 
ance was  unaffected  by  water  pH,  but  treated  fish 
lost  more  weight  than  controls.  The  authors  pro- 
pose that  swimbladder  function  contributes  to  the 
elimination  of  fathead  minnows  from  acidified  en- 
vironments. (Author's  abstract) 
W88-10822 


EFFECTS  OF  ACID  PH  SHOCK  ON  PHOS- 
PHATE CONCENTRATIONS  AND  MICROBI- 
AL PHOSPHATE  UPTAKE  IN  AN  ACIDIFY- 
ING AND  A  CIRCUMNEUTRAL  LAKE, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
C.  Nalewajko,  and  M.  A.  O'Mahony. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  254-260,  Febru- 
ary 1988.  5  fig,  2  tab,  29  ref.  Associate  Committee 
on  Scientific  Criteria  for  Environmental  Quality 
Grant  No.  OSU82-00267. 

Descriptors:  'Acidity,  'Microbial  studies,  'Acid 
rain,  'Hydrogen  ion  concentration,  'Lakes,  'Phos- 
phates, 'Water  pollution  effects,  Acidic  water, 
Aquatic  environment,  Acid  shock,  Ontario,  Toxici- 
ty. Absorption.  Chemical  properties. 


Water  samples  from  Plastic  Lake  and  St.  Nora 
Lake,  Dorset,  Ontario,  were  subjected  to  a  rapid 
decrease  in  pH  (acid  pH  shock).  In  both  lakes, 
phosphate  concentrations  changed  following  pH 
shock.  Minimal  phosphate  concentrations  were  ob- 
served in  the  pH  5.2-5.8  range.  Maximal  concentra- 
tions in  both  lakes  occurred  at  pH  4.0:  in  Plastic 
Lake  the  mean  increase  at  pH  4  wa  3.0  times 
ambient  and  in  St.  Nora  Lake  was  2.5  times  ambi- 
ent. Particles  >  0.45  microns  were  the  major 
source  of  the  phosphate  released  on  acid  pH  shock. 
Rate  constants  of  32P04  uptake  by  microorga- 
nisms decreased  in  response  to  acid  pH  shock,  and 
bacteria  were  affected  more  than  algae;  the  de- 
crease in  rate  constants  was  more  severe  in  Plastic 
than  in  St.  Nora  Lake  but  the  authors  could  not 
distinguish  the  relative  contributions  of  H+  toxici- 
ty and  isotope  dilution  (by  the  extra  phosphate 
released)  to  the  observed  decline.  (Author's  ab- 
stract) 
W88-10831 


INFLUENCE  OF  PH  ON  THE  ACUTE  LETHA- 
LITY OF  FENITROTHION,  2,4-D,  AND  AMIN- 
OCARB  AND  SOME  PH-ALTERED  SUBLE- 
THAL EFFECTS  OF  AMINOCARB  ON  RAIN- 
BOW TROUT  (SALMO  GAIRDNERI), 
Environmental  Protection  Service,  Dartmouth 
(Nova  Scotia). 

K.  G.  Doe,  W.  R.  Ernst,  W.  R.  Parker,  G.  R.  J. 
Julien,  and  P.  A.  Hennigar. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  2,  p  287-293,  Febru- 
ary 1988.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Rainbow  trout,  'Toxicity,  'Pesti- 
cides, 'Hydrogen  ion  concentration,  'Water  pollu- 
tion effects,  Population  exposure,  Sublethal  effects, 
Mortality,  Biochemistry,  Lethal  limit.  Organic  pes- 
ticides. 

Three  pesticides,  fenitrothion,  2-4-D,  and  amino- 
carb,  were  tested  in  static  96-h  acute  lethal  toxicity 
tests  using  fingerling  rainbow  trout  (Salmo  gaird- 
neri)  at  pH  4.6,  5.6,  6.9,  and  8.5.  The  toxicity  of 
aminocarb,  a  base,  increased  significantly  with  in- 
creasing pH.  Conversely,  the  toxicity  of  the  acidic 
pesticide  2,4-D  increased  with  decreasing  pH.  The 
toxicity  of  the  neutral  pesticide  fenitrothion  did  not 
change  significantly  with  changing  pH.  Subsequent 
tests  were  performed  on  trout  fingerlings  with 
aminocarb  to  determine  the  effect  of  two  exposure 
pH's  on  brain  acetylcholinesterase  activity  and 
whole-body  aminocarb  residue.  Brain  acetylcholin- 
esterase was  found  to  be  inversely  proportional  to 
whole-body  aminocarb  content  of  fish.  In  fish  ex- 
posed at  pH  4.6,  brain  acetylcholinesterase  was 
maximally  depressed  at  6  h,  after  which  it  recov- 
ered to  within  the  control  range.  Whole-body 
aminocarb  concentrations  rose  to  a  maximum 
within  6  h  and  subsequently  declined  to  low  levels. 
In  fish  exposed  at  pH  8.2,  brain  acetylcholinester- 
ase dropped  below  the  control  range  by  1  h  and 
remained  low  until  all  fish  died  by  72  h.  A  maxi- 
mum whole-body  aminocarb  concentration  was 
reached  within  1  h  and  remained  elevated  until  the 
fish  died.  Several  explanations  for  the  observed 
results  are  presented.  (Author's  abstract) 
W88-10833 


INCREASE  IN  CLIONA  DELITRIX  INFESTA- 
TION OF  MONTASTREA  CAVERNOSA 
HEADS  ON  AN  ORGANICALLY  POLLUTED 
PORTION  OF  THE  GRAND  CAYMAN  FRING- 
ING REEF, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ology. 

C.  S.  Rose,  and  M.  J.  Risk. 

PSZNI:  Marine  Ecology,  Vol.  6,  No.  4,  p  345-363, 
1985.  7  fig,  3  tab,  37  ref. 

Descriptors:  'Bioerosion,  'Wastewater  pollution, 
'Reefs,  'Water  pollution  effects,  'Biomass, 
'Sewage  bacteria,  Corals,  Feces,  Silt,  Cayman  Is- 
lands, Coastal  waters. 

A  marked  increase  in  the  biomass  of  Cliona  delitrix 
infesting  Montastrea  cavernosa  substrate  occurred 
in  a  portion  of  the  Grand  Cayman  fringing  reef 
affected  by  the  discharge  of  untreated  fecal 
sewage.  It  is  suggested  that  the  six-fold  increase  in 


bacteria  biomass  (both  'coliforms'  and  natural 
marine  bacterioplankton)  in  reef  waters  receiving 
the  sewage  effluent  is  linked  to  a  five-fold  increase 
in  sponge  biomass  at  the  polluted  site  relative  to  a 
control  site.  The  elevated  density  of  C.  delitrix 
biomass  signifies  a  similar  increase  in  the  amount  of 
M.  cavernosa  skeleton  that  has  been  eroded  by  this 
sponge  and  reduced  to  silt-sized  sediment.  Thus, 
the  proliferation  of  a  bioeroding  organism  in  the 
sewage-stressed  environment  has  caused  a  shift  in 
the  carbonate  balance  on  the  reef.  (Author's  ab- 
stract) 
W88-10853 


INFLUENCE  OF  DISTILLERY  EFFLUENT  ON 
GROWTH  AND  METAMORPHOSIS  OF  RANA 
MALABARICA  (BIBRON), 

Saint  Xavier's  Coll.,  Palyamkottai  (India).  Dept.  of 

Zoology. 

M.  A.  Haniffa,  S.  T.  De  Souza,  A.  G.  Murugesan, 

and  B.  Xavier. 

Proceedings  of  the  Indian  Academy  of  Sciences 

(Animal  Science),  Vol  94,  No.  2,  p  111-116,  April 

1985.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Teratogenesis,  'Industrial  wastes, 
•Water  pollution  effects,  Population  exposure, 
Animal  physiology,  Amphibians,  Morbidity, 
Animal  populations. 

This  investigation  is  a  preliminary  report  dealing 
with  the  effect  of  distillery  effluent  on  growth  and 
metamorphosis  of  the  amphibian  Rana  malabarica. 
Increase  in  effluent  concentration  reduced  the 
period  of  limb  bud  emergence  and  tail  resorption; 
it  also  produced  elevated  values  for  length  of 
limbs,  tail  and  body  weight  of  adult  R.  malabarica. 
Analysis  of  variance  (Anova  test)  confirmed  that 
time  (week)  has  a  more  pronounced  effect  on 
morphological  parameters  (P  <  0.05)  than  treat- 
ment (P  >  0.05).  (Friedmann-PTT) 
W88-10855 


EFFECT  OF  ZINC  ON  ZOEAL  DEVELOP- 
MENT OF  THE  ESTUARINE  HERMIT  CRAB 
CLIBANARIUS  OLIVACEUS  (HENDERSON), 

Annamalai  Univ.,  Annamalainagar  (India).  Centre 
of  Advanced  Study  in  Marine  Biology. 
S.  Ajmalkhan,  K.  Rajendran,  and  R.  Natarajan. 
Proceedings  of  the  Indian  Academy  of  Sciences 
(Animal  Science),  Vol  95,  No.  5,  p  515-524,  Octo- 
ber 1986.  3  fig,  6  tab,  14  ref. 

Descriptors:  *Zinc,  'Water  pollution  effects, 
'Crabs,  'Mortality,  Animal  populations,  Sublethal 
effects,  Larvae,  Survival,  Heavy  metals,  Repro- 
duction, Development,  Toxicity,  Population  expo- 


The  96  h  LC  sub  50  value  for  zinc  was  100  ppb. 
Larvae  reared  in  7  sublethal  (1,5,  10,  30,  50,  70,  90 
ppb)  and  96  h  LC  sub  50  level  concentrations  (100 
ppb)  showed  survival  rates  more  than  10%,  thus 
perfectly  fitting  in  with  definition  of  chronic  con- 
centrations. Survival  rate  of  larvae  decreased  with 
increase  in  test  concentration,  but  in  the  different 
chronic  test  concentrations,  the  overall  time  re- 
quired for  the  completion  of  zoeal  development 
did  not  differ  significantly  from  that  of  control. 
(Author's  abstract) 
W88-10856 


LIMNOLOGY  OF  RIVER  COOUM  WITH  SPE- 
CIAL REFERENCE  TO  SEWAGE  AND  HEAVY 
METAL  POLLUTION, 

Presidency  Coll.,  Madras  (India).  Dept.  of  Zoolo- 
gy- 

B.  Anantharaj,  V.  Bagyalakshmi,  and  R.  Lakshmi. 
Proceedings  of  the  Indian  Academy  of  Sciences 
(Animal  Science).  Vol.  96,  No.  2,  p  141-149,  March 
1987.  5  fig,  26  ref. 

Descriptors:  'River  Cooum,  'Wastewater  pollu- 
tion, *Water  pollution  effects,  *Lotic  environment, 
•Eutrophication,  *Heavy  metals.  Water  pollution, 
India,  Biomass,  Sewage,  Zooplankton,  Iron, 
Nickel,  Lead,  Zinc. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


The  physical,  chemical,  and  biological  variables 
and  pollution  of  River  Cooum  with  sewage  and 
heavy  metals  were  studied  in  four  stations  within 
Madras  City  (India)  from  August  1982  to  July 
1983.  The  physical,  chemical  and  biological  param- 
eters presented  a  complex  pattern  of  variations 
indicating  that  the  biotic  life  of  the  river  Cooum  is 
severely  affected  by  the  discharge  of  sewage  ef- 
fluents within  the  city  limits  that  excessively  eutro- 
phicate  the  river  water.  The  number  of  species  and 
density  of  zooplankton  are  very  low.  Heavy  metals 
such  as  iron,  nickel,  lead  and  zinc  were  recorded  at 
above  permissible  levels.  (Author's  abstract) 
W88-10858 


CADMIUM-INDUCED  VERTEBRAL  DEFORM- 
ITIES IN  AN  ESTUARINE  FISH,  AMBASSIS 
COMMERSONI  CUVIER, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 

V.  Pragatheeswaran,  B.  Loganathan,  R.  Natarajan, 
and  V.  K.  Venugopalan. 

Proceedings  of  the  Indian  Academy  of  Sciences 
(Animal  Science),  Vol.  96,  No.  4,  p  389-393,  July 
1987.  2  fig,  23  ref. 

Descriptors:  *Cadmium,  *Bone  development, 
*Water  pollution  effects,  "Toxicity,  Population  ex- 
posure, Morbidity,  Heavy  metals,  Minerals,  Mag- 
nesium, Animal  physiology,  Metabolism,  Calcium, 
Phosphorus. 

Ambassis  commersoni  was  treated  with  three  dif- 
ferent concentrations  (0.1,  0.25,  and  0.5  ppm)  of 
cadmium  up  to  120  days.  Fishes  treated  in  higher 
concentrations  developed  vertebral  deformity  and 
the  deformation  was  prominent  after  the  89th  and 
115th  day.  The  levels  of  the  vertebral  minerals 
such  as  calcium,  magnesium  and  phosphorus  de- 
creased at  all  exposure  concentrations  and  minerals 
lost  were  directly  proportional  to  the  toxic  concen- 
trations. Nearly  2/3  of  skeletal  mineral  composi- 
tion was  eliminated  in  the  deformed  fish.  Vertebral 
fracture  was  attributed  mainly  to  the  large  amount 
of  vertebral  components  eliminated  from  the  verte- 
brae. Vertebral  cadmium  accumulation  was  also 
linear  in  relation  to  the  experimental  concentration. 
(Author's  abstract) 
W88-10859 


POLLUTION  OF  THE  SEAS  AROUND  INDIA, 

Department  of  Ocean  Development,  New  Delhi 

(India). 

S.  Z.  Qasim,  R.  S.  Gupta,  and  T.  W.  Kureishy. 

Proceedings  of  the  Indian  Academy  of  Sciences 

(Animal  Science),  Vol.  97,  No.  2,  p  117-131,  March 

1988.  3  fig,  7  tab,  33  ref. 

Descriptors:  "Indian  Ocean,  *Water  pollution, 
•Pesticides,  "Oil,  "Estuaries,  "Coastal  environ- 
ments, India,  Marine  environments.  Population  ex- 
posure, Public  health,  Pesticides,  Zooplankton, 
Sediments,  India,  Toxicity,  Urban  runoff,  Sewage, 
Heavy  metals,  Environmental  protection,  Water 
quality  control,  Hydrogen  sulfide,  Chlorinated  hy- 
drocarbons, Oxygen  depletion,  Estuaries. 

The  state  of  marine  pollution  along  the  7000  km- 
long  coastline  and  2.01 5x  10  to  the  6th  power  sq 
km  exclusive  economic  zone  of  India  is  summa- 
rized. The  coastal  water  receives  4.1  cu  km  of 
domestic  sewage  and  0.41  cu  km  of  industrial 
wastes.  Nearly  447  million  tons  of  oil  and  its  prod- 
ucts are  transported  through  the  Arabian  Sea  and 
Bay  of  Bengal  with  the  result  that  some  of  India's 
coastal  areas,  particularly  those  adjoining  the  large 
cities,  are  getting  polluted.  Increased  eutrophica- 
tion  and  decrease  in  dissolved  oxygen  associated 
with  the  generation  of  toxic  hydrogen  sulfide  have 
been  observed  at  several  places.  Heavy  metal  con- 
centrations are  largely  within  the  acceptable  limits 
in  water  and  in  biota  except  for  a  few  areas. 
Organochlorine  and  pesticide  residues  have  often 
been  found  to  be  high  in  zooplankton  and  in  the 
sediments  near  the  confluence  of  the  river  and  the 
sea,  indicating  their  land  origin.  Oil  pollution  is  a 
chronic  problem  in  the  northern  Indian  Ocean. 
Several  of  the  endangered  ecosystems  have  now 
been  offered  protection  by  declaring  them  as 
marine  parks.  It  is  recommended  that  to  maintain 
clean  coastal  waters,  wise  and  judicious  use  of  the 


ocean  must  form  an  integral  part  of  India's  plan- 
ning. (Author's  abstract) 
W88-10860 


EFFECT  OF  COPPER,  CADMIUM  AND  ZINC 
ON  FISH-FOOD  ORGANISMS,  DAPHNIA 
LUMHOLTZI  AND  CYPRIS  SUBGLOBOSA, 

Andhra   Pradesh   Agricultural   Univ.,   Hyderabad 
(India).  Dept.  of  Fishery  Science. 
H.  K.  Vardia,  P.  S.  Rao,  and  V.  S.  Durve. 
Proceedings  of  the  Indian  Academy  of  Sciences 
(Animal  Science),  Vol.  97,  No.  2,  p  175-180,  March 
1988.  1  fig,  2  tab,  12  ref. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Bioassay,  "Daphnia,  "Fish  food  organisms, 
"Heavy  metals,  Sublethal  effects,  Sensitivity,  Zinc, 
Cadmium,  Water  pollution,  Copper,  Ostracods, 
Fisheries,  Population  exposure. 

The  results  of  static  and  acute  bioassay  studies  on 
Daphnia  lumholtzi  (Cladocera)  and  Cypris  subglo- 
bosa  (Ostracoda)  to  the  varying  dosages  of  Cu,  Cd 
and  Zn  are  presented.  The  96  h,  LC  sub  50  values 
for  Daphnia  were  0.009,  0.083,  and  0.437  and  for 
Cypris  0.25,  0.687  ,  8.3  /mgl  for  Cu,  Cd  and  Zn, 
respectively.  This  indicates  that  Daphnia  is  very 
sensitive  while  Cypris  has  a  good  amount  of  resist- 
ance. The  rank  order  for  toxicity  of  three  metals  is 
Cu  >  Cd  >  Zn.  The  study  indicates  that  the 
waters  getting  polluted  by  heavy  metals  even  at 
low  concentration  would  remove  the  population  of 
fish-food  organisms  without  directly  affecting  fish 
fauna,  thus  making  water  body  unfit  for  fishery 
use.  (Author's  abstract) 
W88-10861 


PROFUNDAL  MACROBENTHOS  IN  A  POL- 
LUTED LAKE:  DEPTH  DISTRIBUTION  AND 
ITS  RELATIONSHIP  WITH  BIOLOGICAL  IN- 
DICES FOR  WATER  QUALITY  ASSESSMENT, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 

Dipt,  di  Biologia  Animale  e  dell  'Uomo. 

M.  Bazzanti,  and  M.  Seminara. 

Acta  Oecologia,  Oecologia  Applicata  AOSADN, 

Vol.  8,  No.  1,  p  15-26,  1987.  5  fig,  2  tab,  48  ref. 

Descriptors:  "Bioindicators,  "Limnology,  "Ma- 
croinvertebrates,  "Lakes,  "Eutrophication,  "Water 
pollution  effects,  Water  quality,  Monitoring,  Oli- 
gochaetes,  Nematodes,  Diptera,  Depth  distribu- 
tion, Organic  matter,  Lake  Nemi,  Italy. 

A  study  on  the  profundal  macrobenthos  of  a  pol- 
luted lake  (Lake  Nemi,  Central  Italy)  was  carried 
out  to  identify  relationships  between  this  communi- 
ty, depth  and  some  biological  indices  for  water 
quality  assessment.  Oligochaetes  constituted  the 
bulk  of  the  total  macrobenthos  in  all  stations.  Ne- 
matoda,  Chironomidae,  Chaoboridae,  Stratiomyi- 
dae  and  Psychodidae  were  also  found.  Densities 
and  biomasses  of  the  total  fauna  were  low  and 
negatively  related  to  depth  and  deoxygenation. 
The  unreliability  of  the  absolute  numbers  of  oligo- 
chaetes as  pollution  monitoring  criterion  is  dis- 
cussed. The  relative  abundance  of  this  group,  the 
diversity  index  and  the  oligochaete/chironomid 
ratio  seem  to  provide  a  more  convenient  picture  of 
lake  environmental  stress  caused  by  both  organic 
enrichment  and  long-term  anoxia.  The  pollution 
tolerance  of  the  tubificid  Potamothrix  heuscheri  is 
emphasized.  (Author's  abstract) 
W88-10888 


COMPARATIVE  STUDY   OF  SPECIES   COM- 
POSITION, DENSITY  AND  SPECIES  DIVERSI- 
TY OF  THE  PHYTOPLANKTON  IN  A  NON- 
POLLUTED    AND    A    SEWAGE    RECEIVING 
FRESHWATER  RESERVOIR, 
Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
B.  Gopal,  R.  K.  Trivedy,  and  P.  K.  Goel. 
Archiv  fuer  Hydrobiologie,  Supplement  79,  No.  2/ 
3,  p  291-323,  February  1988.  12  fig,  5  tab,  76  ref. 

Descriptors:  "Reservoirs,         "Phytoplankton, 

"Wastewater  disposal,  "Water  pollution  effects, 
"Trophic  level.  Species  composition,  Species  di- 
versity, Population  density.  Comparison  studies, 
Jaipur,  India,  Cyanophyta,  Domestic  wastes. 


Two  freshwater  reservoirs  near  Jaipur  (India),  in 
the  subtropical  region,  were  investigated  over  a 
period  of  two  years  for  the  species  composition 
and  density  of  all  phytoplankton.  One  of  the  reser- 
voirs had  received  sewage  for  several  years.  The 
number  of  species  and  species  diversity  was  greater 
in  the  sewage  receiving  water  body,  and  significant 
differences  were  observed  in  the  species  composi- 
tion. A  single  blue-green  alga,  Raphidiopsis  indica, 
could  account  for  greater  densities  of  phytoplank- 
ton in  the  non-polluted  reservoir  than  the  density 
in  the  polluted  reservoir.  Some  trophic  state  indi- 
ces were  compared  to  test  their  usefulness.  Only 
Nygaard's  chlorophycan  and  compound  indices 
differentiated  sufficiently  between  the  two  water 
bodies  of  widely  different  trophic  state.  (Sand- 
PTT) 
W88-10890 


UNEXPECTED  DISAPPEARANCE  OF  CYANO- 
PHYTE  BLOOMS  IN  PLUSSSEE  (NORTH 
GERMANY), 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10894 


GEOCHEMISTRY  OF  INTERSTITIAL  WATER 
FOR  A  SEDIMENT  CORE  FROM  THE  INDIAN 
RIVER  LAGOON,  FLORIDA, 

Florida  Inst,  of  Tech.,  Melbourne.  Dept.  of  Ocean- 
ography and  Ocean  Engineering. 
D.  Gu,  N.  Iricanin,  and  J.  H.  Trefy. 
Florida  Scientist  FLSCA,  Vol.  50,  No.  2,  p  99-1 10, 
Spring  1987.  2  fig,  2  tab,  30  ref. 

Descriptors:  "Eutrophication,  "Florida,  "Indian 
River,  "Estuaries,  "Sediment-water  interfaces, 
"Lagoons,  Interstitial  water,  Sediments,  Geochem- 
istry, Nitrates,  Sulfates,  Chlorine,  Ammonium, 
Silica,  Phosphates,  Sulfides,  Metals,  Nutrients, 
Groundwater  intrusion,  Indian  River  Lagoon, 
Florida,  Water  pollution  effects. 

Chemical  results  for  interstitial  water  from  organ- 
ic-rich sediments  in  the  Indian  River  Lagoon,  Flor- 
ida, show  a  classic  picture  of  biogeochemical  reac- 
tions in  anoxic  environments.  Interstitial  nitrate 
was  depleted  throughout  the  sediment  column  and 
complete  sulfate  reduction  was  observed  at  a  depth 
of  <9  cm  below  the  seawater-sediment  interface. 
Interstitial  water  chlorinity  decreased  sharply  with 
depth  suggesting  subsurface  occurrence  or  intru- 
sion of  groundwater.  Ammonia,  phosphate  and 
silica  concentrations  were  high,  showing  signifi- 
cant nutrient  regeneration.  Dissolved  sulfide  levels 
were  also  high  and  play  an  important  role  in 
controlling  interstitial  water  metal  concentrations. 
(Author's  abstract) 
W88-10899 


DOUBLED  C02  CLIMATE  AND  THE  SENSI- 
TIVITY OF  THE  MODELED  HYDROLOGIC 
CYCLE, 

National   Aeronautics  and  Space  Administration, 
New  York.  Goddard  Inst,  for  Space  Studies. 
For  primary  bibliographic  entry  see  Field  2A. 
W88-10908 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

A  Symposium  Sponsored  by  ASTM  Committee  E- 
47  on  Biological  Effects  and  Environmental  Fate, 
Fort  Mitchell,  Kentucky,  April  15-17,  1984.  Amer- 
ican Society  of  Testing  and  Materials,  Philadel- 
phia, Pennsylvania.  Special  Technical  Publication 
891,  1985.  480  p.  Edited  by  Rita  Comotto  Bahner 
and  David  J.  Hansen. 

Descriptors:  "Aquatic  toxicology,  "Hazard  assess- 
ment, "Toxicology,  "Toxicity,  "Environmental 
protection,  "Water  pollution  effects,  "Water  pollu- 
tion prevention.  Case  studies,  Symposium, Water 
quality  control.  Legislation,  Standards.  Environ- 
mental protection,  Regulations,  Research  needs, 
Polychlorinated  biphenyls. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


ASTM  is  a  voluntary  consensus  standards  develop- 
ment organization.  As  such,  most  of  the  previous 
seven  aquatic  toxicology  and  hazard  assessment 
symposia  have  focused  on  presentations  relating  to 
research  aimed,  directly  or  indirectly,  at  test  meth- 
ods development.  The  focus  of  this  Eighth  Sympo- 
sium on  Aquatic  Toxicology  is  the  utility  of  these 
methods  in  the  regulatory  and  industrial  context, 
their  limits  of  environmental  applicability  and  a 
continued  discussion  of  improvements  in  the  meth- 
ods. The  symposium  begins  by  examining  how 
scientific  data  are  used  and  interpreted  by  the  U.S. 
Congress  and  by  the  European  Community.  The 
second  session  examines  specific  legislative  man- 
dates in  the  United  States  and  the  use  of  particular 
scientific  disciplines  in  decision-making.  The  third 
session  of  this  symposium  features  a  debate  about 
articulating  more  clearly  what  must  be  protected 
to  achieve  these  environmental  goals.  The  papers 
featured  here  focus  on  an  examination  of  the  role 
of  single-species,  microcosm  and  system  level  re- 
sponses in  decision-making.  The  goal  of  all  panel 
members  was  clearly  the  protection  of  aquatic  life. 
The  fourth  session  on  research  needs  responds  to 
the  goals  outlined  in  previous  papers.  In  the  envi- 
ronmental sciences,  knowledge  is  rarely  sufficient 
and  gaps  in  knowledge  are  many.  Panelists  discuss 
what  is  needed  to  fill  some  of  those  gaps.  The  last 
three  sessions  discuss  on-going  research  to  address 
some  of  these  needs:  (1)  whether  laboratory  data 
can  predict  what  occurs  in  the  environment,  and 
water  quality  environment;  (2)  new  concepts  and 
methods  in  aquatic  toxicology;  and  (3)  dioxins  - 
specifically  the  Times  Beach,  Missouri,  incident. 
(See  W88-10992  thru  W88-1 1027)  (Lantz-PTT) 
W88-10991 


RESEARCH    NEEDS    FOR    RAPID    ASSESS- 
MENTS OF  CHRONIC  TOXICITY, 

Kentucky  Univ.,  Lexington.  Graduate  Center  for 

Toxicology. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10997 


RESEARCH  NEEDS  IN  VALIDATING  AND 
DETERMINING  THE  PREDICTABILITY  OF 
LABORATORY  DATA  TO  THE  FIELD, 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Lab. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-10998 


MULTISPECIES  TESTS:  RESEARCH  NEEDS 
TO  ASSESS  THE  EFFECTS  OF  CHEMICALS 
ON  AQUATIC  LIFE, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
J.  P.  Giesy. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  67-77,  61  ref. 

Descriptors:  'Water  pollution  effects,  'Research 
priorities,  'Aquatic  toxicology,  'Toxicology, 
•Toxicity,  'Aquatic  life,  'Water  quality  standards, 
Xenobiotics,  Hazard  assessment,  Multispecies  test- 
ing, Statistical  studies,  Data  interpretation.  Ecolog- 
ical effects,  Aquatic  environment. 

Aquatic  multispecies  tests  are  an  extremely  flexible 
and  powerful  tool  in  aquatic  ecology,  especially  in 
the  study  of  the  fates  and  effects  of  xenobiotics,  but 
are  not  amenable  to  the  type  of  protocol  develop- 
ment and  precision  required  to  be  part  of  a  formal 
hazard  assessment  scheme.  One  goal  of  hazard 
assessment  schemes  is  to  remove  the  subjectivity  of 
individual  researchers  from  the  process.  Multispe- 
cies tests  will  not  achieve  this  goal.  Instead,  aquat- 
ic multispecies  tests  of  all  sizes  and  configurations 
should  be  used  by  researchers  to  answer  questions 
posed  about  the  behavior  and  effects  of  xenobiotics 
in  aquatic  environments.  Therefore,  rather  than 
designing  experiments  to  test  whether  multispecies 
toxicity  tests  are  accurate  or  replicable  they  should 
be  used  to  elucidate  mechanisms  and  make  tests  of 
relevant  hypotheses  within  the  overall  framework 


of  aquatic  ecotoxicology.  More  research  on  multi- 
species replicability  is  not  necessary.  Replicability 
is  a  statistical  problem  rather  than  an  intrinsic 
property,  and  appropriate  tests  and  designs  are 
available  to  determine  the  relative  variability,  and 
therefore  the  sensitivity  of  laboratory-scale  multi- 
species test,  and  they  allow  the  appropriate 
number  of  stratified  replications  to  be  determined 
to  make  the  test  sufficiently  replicable  to  make 
precise  conclusions.  Multispecies  tests  may  be 
more  efficient  than  conducting  several  single-spe- 
cies tests  because  of  a  greater  range  of  sensitivities 
of  test  organisms,  however,  this  has  not  been  estab- 
lished. The  most  useful  type  of  multispecies  toxici- 
ty tests  will  be  in-situ-type  systems  where  some 
replication  can  be  accomplished  in  a  more  realistic 
system  of  multispecies  tests  of  mesocosm-scale. 
Further  research  is  needed  in  the  area  of  validation 
studies  of  in-situ  systems.  (See  also  W88- 10991) 
(Lantz-PTT) 
W88-10999 


RESEARCH  NEEDS  IN  DEVELOPING  STRUC- 
TURE ACTIVITY  RELATIONSHIPS, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Pesticides  and  Toxic  Substances. 
R.  L.  Lipnick. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,   1985.  p  78-82,   17  ref. 

Descriptors:  'Toxicology,  'Molecular  structure, 
'Water  pollution  effects,  'Research  priorities, 
'Environmental  effects,  'Quantitative  structure  ac- 
tivity relationships,  'Aquatic  toxicology,  Hazard 
assessment,  Model  studies,  Biological  magnifica- 
tion, Aquatic  environment,  Toxicity. 

A  short  historic  overview  of  the  development  of 
quantitative  structure  activity  relationships 
(QSARs)  is  presented.  Applications  of  QSARs  to 
problems  in  environmental  toxicology  and  hazard 
assessment  are  reviewed.  A  number  of  research 
needs  related  to  QSAR  are  identified  including:  (1) 
research  to  quantify  the  effects  of  metabolism  on  a 
bioconcentration  QSAR  model;  (2)  research  to  de- 
termine the  upper  boundaries  of  linearity  for  the 
bioconcentration  QSAR  for  hydrophobic  chemi- 
cals; (3)  research  to  refine  the  understanding  of  the 
predictive  limitations  of  the  QSAR  for  acute  toxic- 
ity of  simple  nonelectrolytes  to  aquatic  organisms; 
(4)  research  to  identify  additional  classes  of  none- 
lectrolytes that  exhibit  increased  toxicity  caused  by 
more  specific  mechanisms  of  binding  to  biological 
receptors;  and  (5)  research  involving  investigations 
of  fundamental  mechanisms  of  toxicity.  (See  also 
W88-10991)  (Author's  abstract) 
W88-11000 


BIOLOGICAL  EFFECTS  OF  CONTINUOUS 
AND  INTERMITTENT  DOSING  OF  OUTDOOR 
EXPERIMENTAL  STREAMS  WITH  CHLOR- 
PYRIFOS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
J.  Eaton,  J.  Arthur,  R.  Hermanutz,  R.  Kiefer,  and 
L.  Mueller. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  85-118,  4  fig,  12 
tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Chlorpyri- 
fos,  'Biological  studies,  'Toxicology,  'Organo- 
phosphorus  pesticides,  'Pesticides,  'Aquatic  toxi- 
cology, Mississippi  River,  'Insecticides,  Inverte- 
brates, Minnows,  Bluegills,  Fish  physiology,  Tox- 
icity, Environmental  effects,  Acetylcolinesterase, 
Biological  magnification. 

Two  outdoor  experimental  streams  fed  by  water 
pumped  from  the  Mississippi  River  were  dosed 
with  the  organophosphorus  pesticide  chlorpyrifos 


(the  active  ingredient  of  Dursban  and  Lorsban  4E 
insecticides)  for  100  days,  and  the  responses  of 
individual  species  and  communities  compared  to 
those  of  a  control  stream.  Chlorpyrifos  was  con- 
tinuously metered  into  one  stream  whereas  the 
other  received  8  biweekly  additions,  each  lasting 
24  h,  at  14  times  the  concentration  in  the  continu- 
ously dosed  stream.  Therefore,  nearly  equal 
amounts  of  pesticide  were  introduced  into  each 
stream  during  the  experiment.  The  biological  study 
area  of  each  stream  was  approximately  245  m  long, 
contained  a  naturally  colonizing  plant  and  inverte- 
brate assemblage,  and  was  stocked  with  fathead 
minnows  and  bluegills.  Measured  system  charac- 
teristics included  macroinvertebrate  drift  and  riffle 
benthos  composition;  fish  survival,  growth,  repro- 
duction, food  habits,  tissue  residues,  and  acetylcho- 
linesterase inhibition;  and  system  functional  proc- 
ess indicators  (photosynthesis/respiration  ratios, 
biodegradation,  nitrate  and  dissolved  organic 
carbon  concentrations,  and  bacterial  growth  and 
heterotrophic  activity).  The  macroinvertebrate 
communities  reacted  similarly  in  the  continuously 
and  pulse-dosed  streams.  Species  diversity  de- 
creased by  equal  amounts  and  was  still  decreasing 
at  the  end  of  the  test.  Crippling  of  fathead  min- 
nows and  reversible  acute  toxicity  symptoms  (leth- 
argy, tetany  when  startled)  in  bluegills  were  ob- 
served only  in  the  pulse-dosed  stream.  Fish  sur- 
vived, reproduced,  and  grew  equally  well  in  all 
streams.  There  seemed  to  be  good  agreement  be- 
tween laboratory  and  field  effect  concentrations 
for  fish  and  invertebrates.  Functional  process  indi- 
ces appeared  unaffected  and  considerably  less  sen- 
sitive than  other  characteristics.  (See  also  W88- 
10991)  (Author's  abstract) 
W88-11001 


ACCLIMATION  AS  A  FACTOR  INFLUENCING 
METAL  CRITERIA, 

Corvallis  Environmental  Research  Lab.,  OR. 
G.  A.  Chapman. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  119-136,  3  fig,  2 
tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Bioaccumulation,  'Toxicology,  'Acclima- 
tization, 'Sublethal  effects,  'Water  quality  stand- 
ards, 'Tolerance,  'Aquatic  toxicology,  Salmon, 
Zinc,  Copper,  Cadmium,  Chromium,  Fish  physiol- 
ogy, Biological  magnification,  Toxicity,  Biological 
studies. 

Laboratory  research,  primarily  with  salmonid  fish, 
has  demonstrated  that  metal  acclimation  can  in- 
crease metal  tolerance.  Although  slight  decreases 
in  tolerance  have  been  reported  following  acclima- 
tion, reports  of  approximate  doublings  in  tolerance 
predominate.  The  magnitude  of  increased  toler- 
ance may  be  metal-specific,  and  available  data  sug- 
gest the  magnitude  of  acquired  tolerance  follows 
the  series:  Zinc  >  Copper  >  Cadmium  >  Chro- 
mium. Tolerance  appears  to  change  within  a  week 
of  major  changes  in  acclimation  concentration. 
The  significance  of  acclimation-induced  tolerance 
may  be  important  to  the  survival  of  organisms  in 
metal  contaminated  environments,  but  the  magni- 
tude of  the  tolerance  change  is  probably  within  the 
range  of  many  other  factors  influencing  the  accu- 
racy of  criteria.  For  example,  the  use  of  mean 
concentrations  to  express  cycling  exposure  may 
underestimate  chronic  toxicity  by  a  factor  of  two. 
Metal  speciation/complexation  is  probably  much 
more  important  to  criteria  accuracy  than  acclima- 
tion. Another  important  aspect  of  criteria  evalua- 
tion is  the  relative  resolution  of  laboratory  tests 
and  field  monitoring.  The  problem  of  detecting 
biological  effects  following  criteria  violations  is 
discussed.  (See  also  W88-10991)  (Author's  ab- 
stract) 
W88-11002 
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COMPARISON  OF  QSAR  PREDICTIONS 
WITH  FISH  TOXICITY  SCREENING  DATA  FO 
110  PHENOLS, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Pesticides  and  Toxic   Substances. 
R.  L.  Lipnick,  C.  K.  Bickings,  D.  E.  Johnson,  and 
D.  A.  Eastmond. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  153-176,  4  fig,  2 
tab,  19  ref. 

Descriptors:  *Toxicology,  *Water  pollution  ef- 
fects, *Aquatic  toxicology,  'Toxicity,  *Fish, 
•Phenols,  *Water  quality  control,  Quantitative 
structure  activity  relationship,  Lethal  limits,  Amin- 
ophenol,  Molecular  structure,  Fish  physiology. 

A  comparison  was  made  between  the  predicted  96- 
hr  guppy  LC50  of  110  phenols  based  upon  QSAR 
(quantitative  structure  activity  relationship)  equa- 
tions of  Saarikoski  and  Viluksela  and  the  data  from 
936  toxicity  screening  tests  for  these  chemicals. 
Test  data  on  up  to  eight  species  of  freshwater 
fishes  were  available  per  compound.  Overall,  the 
experimental  toxicity  dat  on  these  chemicals  were 
consistent  with  the  QSAR  predictions.  The  110 
phenols  occupy  a  considerably  larger  range  of 
spanned  substituent  space  than  the  QSAR  training 
set.  One  compound,  4-aminophenol,  exhibited  leth- 
ality at  test  concentrations  of  35  times  below  that 
predicted.  The  increased  fish  toxicity  of  this  com- 
pound is  explained  in  terms  of  a  proelectrophile 
molecular  mechanism,  in  which  the  parent  com- 
pound is  metabolically  oxidized  to  a  para  quinoid 
structure.  The  resulting  electrophilic  metabolite  is 
susceptible  to  attack  by  nucleophilic  moieties 
present  in  biological  macromolecules  leading  to 
covalent  bond  formation  and  inhibitions  of  bio- 
chemical processes.  (See  also  W88-10991)  (Au- 
thor's abstract) 
W88-11004 


FIELD  CONFIRMATION  OF  A  LABORATO- 
RY-DERIVED HAZARD  ASSESSMENT  OF 
THE  ACUTE  TOXICITY  OF  FENTHION  TO 
PINK  SHRIMP,  PENAEUS  DUORARUM, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
P.  W.  Borthwick,  J.  R.  Clark,  R.  M.  Montgomery, 
J.  M.  Patrick,  and  E.  M.  Lores. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  177-189,  1  fig,  3 
tab,  18  ref. 

Descriptors:  "Toxicology,  "Aquatic  toxicology, 
♦Water  pollution  effects,  "Toxicity,  "Toxicology, 
"Insecticides,  "Lethal  limits,  "Fenthion,  "Shrimp, 
Lethal  limits,  Mortality,  Field  tests,  Hazard  assess- 
ment. 

Field  studies  were  conducted  to  determine  if  labo- 
ratory protocols  accurately  predict  shrimp  mortali- 
ty under  field  conditions.  To  evaluate  the  applica- 
bility of  laboratory  data,  fenthion,  a  mosquitocide, 
was  applied  to  coastal  black  rush  (Juncus  roemer- 
ianus)  marshes  in  several  truck-mounted  ultra-low 
volume  (ULV)  adulticide  operations  and  by  direct 
application  at  the  larvicide  rate.  Caged  pink  shrimp 
(Penaeus  duorarum)  were  deployed  in  floating 
compartmented  cages  and  observed  frequently 
over  a  24-h  period  for  mortality.  Field  data  were 
compared  to  laboratory  acute  toxicity  data  from 
ASTM  standard  practice  flow-through  tests.  The 
acute  flow-through  96-h  LC50  of  0.11  micro- 
grams/L  was  used  as  a  conservative  estimate  of  the 
expected  toxicity  in  field  exposures.  An  exposure 
profile  based  on  measured  field  concentrations  was 
used  for  laboratory  pulse-exposure  tests;  fenthion 
was  metered  for  2  h  to  specified  maximum  concen- 
trations, then  flushed  with  seawater  to  cause  a  6-  to 
8-h  exposure,  yielding  a  no-observed-effect  con- 
centration (NOEC)  of  0.84  micrograms/L.  In  field 
tests,  four  ULV  operations  produced  initial  water 


concentrations  <  NOEC  and  no  fenthion-induced 
shrimp  mortality.  However,  the  direct  applica- 
tion's initial  water  concentrations  ranged  from  15 
to  20  micrograms/L  (>  NOEC)  and  caused  exten- 
sive mortality  (90  to  100%)  in  the  caged  shrimp. 
Thus,  field  observations  confirmed  the  hypothesis 
that  if  fenthion  time-exposure  concentrations  were 
lower  than  the  laboratory  NOEC,  then  no  mortali- 
ty would  occur  in  caged  shrimp.  Moreover,  if 
initial  concentrations  in  the  field  exceeded  the  lab- 
oratory NOEC,  mortality  would  occur.  These  lab- 
oratory tests  and  field  applications  indicate  that 
laboratory  toxicity  tests  can  predict  the  range  of 
lethal  and  nonlethal  acute  exposures  to  fenthion  for 
pink  shrimp  when  exposure  regimes  are  similar. 
(See  also  W88-10991)  (Author's  abstract) 
W88-11005 


TIME/TOXICITY  RELATIONSHIPS  IN 
SHORT-TERM  STATIC,  DYNAMIC,  AND 
PLUG-FLOW  BIOASSAYS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-11006 


ACUTE  TOXICITY  OF  CHLORINE  ON 
FRESHWATER  ORGANISMS:  TIME-CONCEN- 
TRATION RELATIONSHIPS  OF  CONSTANT 
AND  INTERMITTENT  EXPOSURES, 

MITRE  Corp.,  McLean,  VA. 
M.  P.  Wang,  and  S.  A.  Hanson. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  213-232,  9  fig,  4 
tab,  24  ref.  EPA  Contract  68-01-6403. 

Descriptors:  "Water  pollution  effects,  "Toxicity, 
"Aquatic  environment,  "Wastewater  treatment, 
"Toxicology,  "Chlorine,  "Aquatic  toxicology, 
Model  studies,  Mortality,  Mathematical  studies, 
Kinetics,  Concentration  time. 

The  effect  of  chlorine  exposures  on  the  survival  of 
freshwater  aquatic  life  is  of  major  concern  within 
many  of  the  waterbodies  in  the  United  States. 
Continuous  chlorine  exposures  are  a  typical  result 
of  effluent  releases  from  wastewater  treatment 
plants.  Intermittent  chlorine  exposures  are  repre- 
sentative of  the  'blow  down'  antifouling  procedure 
used  for  cooling  towers  in  power  plants.  This 
paper  presents  the  derivation  and  resulting  mathe- 
matical expressions  for  the  time-concentration  rela- 
tionship of  chlorine  exposure  and  survival  of  fresh- 
water aquatic  organisms.  Two  topics  are  discussed: 
the  time-concentration  toxicity  relationship  for 
constant  chlorine  exposures  and  the  prediction 
from  the  constant  exposure  mathematical  expres- 
sions of  toxicity  caused  by  intermittent  exposures. 
An  extensive  literature  review  provided  the  data- 
base from  which  mathematical  time-concentration 
relationships  were  derived  for  constant  chlorine 
exposures.  Relationships  were  analyzed  for  indi- 
vidual species.  The  resistance  of  all  the  different 
species  increased  significantly  from  a  96-h  expo- 
sure period  to  an  8-h  exposure  period.  The  inter- 
mittent chlorine  exposure  tests  differ  not  only  in 
the  frequency  and  duration  of  the  chlorine  dose 
but  also  in  the  geometric  form  of  the  dose  applica- 
tion. A  kinetic  model,  which  accounted  for  these 
variabilities,  was  used  to  predict  intermittent  expo- 
sure mortality.  The  parameters  of  the  model  were 
obtained  from  the  analysis  of  constant  exposure 
results.  In  addition  to  predicting  mortality  result- 
ing from  variable  exposure  patterns,  the  kinetic 
model  may  be  used  to  design  appropriate  test  dura- 
tions for  intermittent  chlorination  experiments. 
(See  also  W88-10991)  (Author's  abstract) 
W88- 11007 


SENSITIVITY  OF  CHRONIC  ENDPOINTS 
USED  IN  DAPHNIA  MAGNA  STRAUS  LIFE- 
CYCLE  TESTS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

F.  M.  Gerish,  D.  L.  Hopkins,  S.  L.  Applegath,  C. 


Effects  Of  Pollution — Group  5C 

G,  Mendoza,  and  D.  P.  Milazzo. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  245-252,  5  tab, 
24  ref. 

Descriptors:  "Sensitivity  analysis.  "Daphnia, 
"Water  pollution  effects,  "Bioassay,  "Toxicity, 
"Aquatic  toxicology,  "Survival,  "Toxicology, 
Boric  acid,  Ammonia,  Triclopyr  triethylamine  salt. 
Sublethal  effects,  Spawning,  Animal  growth,  Eco- 
logical effects. 

The  sensitivity  of  three  endpoints  used  to  evaluate 
the  chronic  toxicity  of  boric  acid,  un-ionized  am- 
monia, and  triclopyr  triethylamine  salt  (TEA  salt) 
to  Daphnia  magna  was  examined.  The  endpoints 
examined  during  these  studies  were  reproduction, 
growth,  and  survival.  A  21 -day  static  renewal  tox- 
icity test  was  conducted  with  Daphnia  magna  for 
all  three  test  materials.  The  maximum  acceptable 
toxicant  concentrations  (MATCs)  derived  from 
these  studies  were  boric  acid  6.4  <  MATC  <  13.6 
mg  B/L,  unionized  ammonia  0.42  <  MATC  < 
0.87  mg  NH3-H/L,  and  triclopyr  TEA  salt  80.7  < 
MATC  <  149.0  mg/L.  Reproduction  was  consist- 
ently the  most  sensitive  endpoint  in  all  three  stud- 
ies. An  examination  of  the  literature  indicates  that 
the  utility  and  relative  sensitivity  of  reproduction 
and  survival  as  chronic  endpoints  have  been  ques- 
tionable because  of  erratic  adult  survival  and  large 
amounts  of  reproductive  variation.  The  data  from 
this  study  show  that  use  of  well  nourished  and 
healthy  test  organisms  reduces  variability  in  both 
reproduction  and  survival  and  enhances  the  reli- 
ability of  the  daphnid  chronic  test.  (See  also  W88- 
10991)  (Author's  abstract) 
W88- 11009 


AQUATIC  HAZARD  ASSESSMENT:  PI- 
CLORAM, 

Dow  Chemical  Co.,  Midland,  MI.  Dept.  Health 
and  Environmental  Sciences. 
M.  A.  Mayes,  and  G.  R.  Oliver. 
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Descriptors:  "Toxicology,  "Aquatic  toxicology, 
"Hazard  assessment,  "Picloram,  "Water  pollution 
effects,  "Fate  of  pollutants.  Herbicides,  Organic 
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environment,  Oysters,  Minnows,  Ecological  ef- 
fects. 

Picloram  (4-amino-3,5,6-trichloropicoIinic  acid)  ex- 
hibits herbicidal  activities  on  broadleaf  weeds  and 
woody  plants  and  is  registered  under  the  trade- 
marks of  TORDON,  GRAZON,  and  AMDON 
herbicides.  It  is  an  organic  acid  (pKa  =  3.2);  thus 
at  environmental  pH  ranges  it  is  usually  found  in 
the  ionized  anionic  form.  Other  physicochemical 
characteristics  of  picloram  are  water  solubility  430 
mg/L  and  vapor  pressure  6.6  times  10  to  the  7th 
power  mm  mercury  at  35  C.  The  rate  of  dissipation 
of  picloram  in  soil  is  dependent  on  the  application 
rate,  soil  type,  and  climate.  Picloram  is  classified  as 
having  moderate  mobility  in  soil;  however,  the 
runoff  potential  of  picloram  is  normally  limited  to 
<  5%  of  the  applied  chemical  removed  from  the 
site  in  runoff  waters.  Picloram  is  relatively  non- 
toxic to  freshwater  fishes,  with  acute  LC50  values 
for  technical  acid  ranging  from  4.3  mg/L  for  lake 
trout  to  55.3  mg/L  for  fathead  minnows.  Freshwa- 
ter invertebrates  show  similar  suscepitibility  to 
technical  picloram  with  acute  LC50  values  ranging 
from  27  mg/L  for  Gammarus  lacustris  to  68.3  mg/ 
L  for  Daphnia  magna.  The  most  sensitive  marine 
invertebrates  tested  is  the  eastern  oyster  with  18  < 
EC50  <  32  mg/L  when  exposed  to  a  potassium 
salt  formulation  of  picloram.  Because  of  its  rela- 
tively low  toxicity  to  aquatic  organisms  and  low 
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potential    for   substantial    quantities   to   enter   the 
aquatic  environment,  picloram  is  not  expected  to 
present  a  hazard  to  the  aquatic  environment.  (See 
also  W88-10991)  (Author's  abstract) 
W88-11010 


degrees  of  experience  between  participants  in  con- 
ducting BCF  tests,  the  wide  geographic  distribu- 
tion between  participants,  and  the  different  dilution 
water  characteristics.  (See  also  W88-10991)  (Au- 
thor's abstract) 
W88-11012 


duction  technique,  the  intracellular  ATP  assay  ap- 
peared to  be  a  more  accurate  method  of  determin- 
ing the  viability  of  P.  fluorescens  cells  following 
Cd  treatment.  (See  also  W88-10991)  (Author's  ab- 
stract) 
W88-11015 


EFFECTS  OF  TRIETHYLENE  GLYCOL  ON 
MYSIDOPSIS  BAHIA  (CRUSTACEA:  MYSIDA- 
CEA)  AND  MENIDIA  PENINSULAE  (PISCES: 
ATHERINIDAE), 

University  of  West  Florida,  Pensacola.   Dept.  of 

Biology. 

R.  M.  Montgomery,  J.  Forester,  and  C.  N. 

D'Asaro. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Eighth  Symposium.  A  Symposium  Sponsored  by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental    Fate,    Fort    Mitchell,    Kentucky, 

April    15-17,   1984.  American  Society  of  Testing 

Materials,     Philadelphia,     Pennsylvania.     Special 

Technical  Publication  891,  1985.  p  270-276,  3  tab, 

1 1  ref. 

Descriptors:  "Toxicology,  *Water  pollution  ef- 
fects, "Triethylene  glycol,  *Mysids,  "Silversides, 
•Aquatic  toxicology,  Fish,  Crustaceans,  Ecologi- 
cal effects,  Toxicity,  Population  dynamics. 

Chronic  effects  of  triethylene  glycol  (TEG),  a 
chemical  frequently  used  as  a  carrier-solvent  in 
toxicity  tests,  were  investigated  in  a  23-day  life- 
cycle  toxicity  test  with  a  mysid  (Mysidopsis  bahia) 
and  in  a  28-day  early  life-stage  toxicity  test  with 
the  tidewater  silverside  (Menidia  peninsulae).  Test 
organisms  were  exposed  to  the  same  range  of 
concentrations:  seawater  control,  3.2,  10,  32,  100, 
320,  and  1000  mg/L.  Effects,  if  any,  were  meas- 
ured by  survival  and  reproduction  for  the  mysids 
and  survival  and  growth  for  the  silversides.  It  was 
concluded  that  no  direct  adverse  effect  should  be 
expected  as  a  result  of  using  TEG  at  concentra- 
tions as  high  as  100,000  times  (mysids)  and  360 
times  (tidewater  silversides)  those  recommended  in 
ASTM  drafts  of  standard  practices  (<  or  =  to 
0.01  microL/L  in  Mysidopsis  bahia  life-cycle  tests 
and  <  or  =  to  0.01  microL/L  in  tests  with  early 
life-stages  of  Menidia  peninsulae)  and  that  either  a 
seawater  or  a  TEG  control  may  not  be  necessary. 
(See  also  W88- 10991)  (Author's  abstract) 
W88-11011 


INTERLABORATORY  COMPARISON  OF  THE 
ASTM  BIOCONCENTRATION  TEST  METHOD 
USING  THE  EASTERN  OYSTER, 

Environmental   Protection  Agency,  Narragansett, 

RI. 

S.  C.  Schimmel,  and  R.  L.  Garnas. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Eighth  Symposium.  A  Symposium  Sponsored  by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental    Fate,    Fort    Mitchell,    Kentucky, 

April    15-17,    1984.   American  Society  of  Testing 

Materials,     Philadelphia,     Pennsylvania.     Special 

Technical  Publication  891,  1985.  p  277-287,  6  tab, 

12  ref. 

Descriptors:  "Toxicology,  "Water  pollution  ef- 
fects, "Comparison  studies,  "Oysters,  "Biological 
magnification,  "Aquatic  toxicology,  Organic  com- 
pounds, Pentachlorophenol,  Trichlorobenzene,  Di- 
phenyldichloroethane,  Toxicity. 

Summarized  are  the  results  of  an  interlaboratory 
comparison  conducted  by  four  laboratories  for  bio- 
concentration  factor  (BCF)  testing  using  the  east- 
ern oyster  (Crassostrea  virginica)  and  the  organic 
chemicals  pentachlorophenol  (PCP),  1,2,4-trichlor- 
obenzene  (TCB),  and  p,p'-DDE.  The  bioconcen- 
tration  test  method  used  was  Draft  9  ot  ATSM 
Proposed  Standard  Practice  for  Conducting  Bio- 
concentration  Tests  with  Fishes  and  Saltwater  Bi- 
valve Mollusks.  The  mean  steady  state  BCFs  and 
high  to  low  BCF  ratios  (H/L  ratio)  for  PCP,  TCB, 
and  p,p'-DDE  were  64  (2.4),  168  (2.3),  and  52,600 
(3.4),  respectively.  The  mean  high  to  low  ratio  for 
all  three  chemicals  was  2.7,  which  represents  the 
extreme  estimate  of  variability.  The  mean  H/L 
ratios  for  the  time  to  90%  uptake  were  6.2  for  PCP 
and  5.8  for  TCB  while  the  ratio  for  time  to  90% 
depuration  for  all  three  chemicals  was  3.3.  The 
results  were  reproducible,  considering  the  varying 


TOXICITY  OF  AQUEOUS  EXTRACTS  OF  NAT- 
URAL AND  SYNTHETIC  OILS  TO  THREE 
SPECIES  OF  LEMNA, 

Murray  State  Univ.,  KY.  Dept.  of  Biological  Sci- 
ences. 

J.  M.  King,  and  K.  S.  Coley. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  302-309,  2  fig, 
38  ref.  EPA  Contract  R809946. 

Descriptors:  "Toxicology,  "Oil  pollution,  "Water 
pollution  effects,  "Toxicity,  "Bioassay,  "Aquatic 
plants,  "Duckweed,  Aquatic  environment,  Syn- 
thetic oils,  Algae,  Oil,  Biological  studies. 

This  study  was  designed  to  determine  the  acute 
toxicity  of  natural  and  synthetic  oils  to  three  spe- 
cies of  Lemna.  The  major  objectives  were  to  deter- 
mine if  members  of  this  genus  can  be  efficiently 
used  as  bioassay  organisms  and  if  their  growth 
responses  to  these  oils  were  similar  to  those  report- 
ed for  algae.  The  experimental  approach  involved 
exposure  of  L.  gibba,  L.  minor,  and  L.  perpusilla 
under  standard  laboratory  conditions  to  two  crude 
oils,  a  fuel  oil,  and  two  coal-liquefaction  products. 
Growth  was  monitored  as  changes  in  frond  num- 
bers. The  results  of  this  study  showed  that  the 
coal-liquefaction  products  had  a  greater  acute  tox- 
icity than  the  natural  oils  to  the  three  species, 
which  were  similar  to  results  obtained  with  algae. 
Also,  the  three  species  proved  to  be  efficient  and 
effective  bioassay  organisms.  (See  also  W88-10991) 
(Author's  abstract) 
W88-11014 


COMPARISON  OF  TECHNIQUES  FOR  EVAL- 
UATING THE  EFFECT  OF  CADMIUM  ON 
PSEUDOMAS  FLUORESCENS, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
P.  L.  Seyfried,  and  C.  B.  L.  Horgan. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  310-320,  1  fig, 
39  ref. 

Descriptors:  "Toxicology,  "Water  pollution  ef- 
fects, "Cadmium,  "Pseudomonas  fluorescens, 
"Aquatic  toxicology,  Biological  studies.  Adenosine 
triphosphate,  Bioassay,  Bacteria,  Comparison  stud- 
ies, Hazard  assessment. 

Three  techniques  were  compared  in  a  study  of  the 
effect  of  cadmium  on  an  aquatic  strain  of  Pseudo- 
monas fluorescens.  The  methods  used  were:  (1) 
direct  microscopic  counts  using  epifluorescence 
and  formazan  detection;  (2)  determination  of 
colony-forming  units;  and  (3)  determination  of  in- 
tracellular adenosine  triphosphate  (ATP)  using  a 
firefly  luciferase  bioluminescent  assay.  Results  of 
the  plate  count  and  ATP  determinations  demon- 
strated that  P.  fluorescens  was  stressed  after  expo- 
sure to  10-,  25-,  50-,  and  100-ppm  cadmium.  The 
organisms  recovered  following  treatment;  howev- 
er, only  the  ATP  bioassay  data  indicated  that  there 
might  be  bacterial  recovery  at  12  h  after  the  addi- 
tion of  100-ppm  Cd.  The  acridine  orange  2-(p- 
iodophenyl)-3-(p-nitrophenyl)-5-phenyl  tetrazoli- 
um  chlorine  (INT)  formazan  reduction  technique 
did  not  produce  results  that  could  be  readily  inter- 
preted, the  bacteria  tended  to  clump  together,  and 
cells  that  had  been  exposed  to  100-ppm  Cd  gener- 
ally did  not  fluoresce.  In  addition,  it  was  not 
possible  to  detect  formazan  deposits  in  any  of  the 
Cd-treated  cells.  Compared  to  the  plate  count  pro- 
cedure and  the  acridine  orange  INT-formazan  re- 


ADVANTAGES  OF  USING  REGRESSION 
ANALYSIS  TO  CALCULATE  RESULTS  OF 
CHRONIC  TOXICITY  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11017 


EFFECTS  OF  AN  ACIDIC  RIVER,  CAUSED  BY 
ACIDIC  RAIN,  ON  WEIGHT  GAIN,  STEREOI- 
DOGENESIS,  AND  REPRODUCTION  IN  THE 
ATLANTIC  SALMON  (SALMO  SALAR), 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia).  Halifax  Fisheries  Research  Lab. 
H.  C.  Freeman,  and  G.  B.  Sangalang. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  339-349,  6  fig,  2 
tab,  28  ref. 

Descriptors:  "Toxicology,  "Acid  streams,  "Spawn- 
ing, "Water  pollution  effects,  "Acid  rain,  "Aquatic 
toxicology,  "Salmon,  "Fish  physiology,  Westfield 
River,  Nova  Scotia,  Medway  River,  Growth,  Pop- 
ulation dynamics,  Hydrogen  ion  concentration, 
Comparison  studies,  Fish  eggs,  Mortality. 

In  1981,  wild  male  Atlantic  salmon  (Salmo  salar) 
captured  in  the  low  pH  (pH  4.7)  Westfield  River, 
Nova  Scotia,  Canada,  had  lower  plasma  androgen 
levels  at  sexual  maturity  compared  to  levels  in  wild 
male  salmon  sampled  in  the  nearby  less  acidic  (pH 
5.6)  Medway  River.  In  1982,  Atlantic  salmon  held 
in  cages  and  fed  daily  in  the  Westfield  River  (pH 
range  5.1  to  5.3)  during  the  last  three  months  of 
their  sexual  maturation  cycle  gained  less  weight, 
produced  smaller  eggs,  and  had  abnormal  steroid 
hormone  metabolism  compared  to  similar  fish  held 
in  the  less  acidic  Medway  River  (pH  range  5.4  to 
6.1).  The  mortality  of  eggs  taken  and  fertilized 
from  salmon  held  in  the  Westfield  River  exceeded 
90%  while  the  mortality  of  eggs  from  the  Medway 
River  salmon  was  59%.  (See  also  W88-10991)  (Au- 
thor's abstract) 
W88-11018 


EFFECTS  OF  SUSPENDED  VOLCANIC  ASH 
AND  THERMAL  SHOCK  ON  SUSCEPTIBILI- 
TY OF  JUVENILE  SALMONIDS  TO  DISEASE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
Environmental  Sciences  Dept. 
T.  M.  Poston,  D.  A.  Neitzel,  C.  S.  Abernethy,  and 
D.  W.  Carlile. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  359-374,  5  fig,  2 
tab,  21  ref,  append.  DOE  Contract  DE-AC06- 
76RLO  1830. 

Descriptors:  "Water  pollution  effects,  "Volcanic 
ash,  "Thermal  pollution,  "Fish  diseases,  "Diseases, 
"Trout,  "Salmon,  "Aquatic  toxicology,  Flexibacter 
columnaris,  Toxicity,  Fish. 

Susceptibility  of  salmonids  to  the  fish  pathogen, 
Flexibacter  columnaris,  was  used  to  assess  suble- 
thal stress  following  exposures  to  two  environmen- 
tal stressors,  thermal  shock,  and  suspended  volcan- 
ic ash.  Juvenile  rainbow  trout  (Salmo  gairdneri) 
were  more  susceptible  to  disease  following  expo- 
sure to  0.3-  and  11.5  g/L  suspended  volanic  ash. 
The  response  was  dose  dependent.  Exposure  of 
juvenile  chinook  salmon  (Oncorhynchus  tshawyts- 
cha)  to  thermal  shock  did  not  result  in  increased 
susceptibility  to  disease.  In  several  tests,  thermally 
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exposed  fish  were  less  susceptible  to  disease  than 
control  fish.  (See  also  W88- 10991)  (Author's  ab- 
stract) 
W88-11020 


APPROPRIATE  DURATIONS  AND  MEAS- 
URES FOR  CERIODAPHNIA  TOXICITY 
TESTS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

D.  C.  McNaught,  and  D.  I.  Mount. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Eighth  Symposium.  A  Symposium  Sponsored  by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental    Fate,    Fort    Mitchell,    Kentucky, 

April   15-17,    1984.   American  Society  of  Testing 

Materials,     Philadelphia,     Pennsylvania.     Special 

Technical  Publication  891,  1985.  p  375-381,  2  fig,  3 

tab,  2  ref  EPA  Grant  810775. 

Descriptors:  'Toxicology,  *Aquatic  animals,  *Bio- 
assay,  *Water  pollution  effects,  *Daphnia,  'Toxici- 
ty, 'Aquatic  toxicology,  Biological  studies,  Tem- 
perature, Population  dynamics.  Invertebrates. 

The  objectives  of  this  analysis  of  the  Mount-Nor- 
berg  Ceriodaphnia  toxicity  test  were  to  improve  its 
application  to  specific  ecosystems  and  to  shorten 
the  duration  required  to  obtain  significant  results. 
The  three-brood  seven-day  toxicity  test  using  Cer- 
iodaphnia grown  at  25  C  became  a  28-day  test  at 
18  C.  Using  typical  ecosystem  temperature  is  an 
important  aspect  of  this  test  when  applied  to  spe- 
cific locations.  Generally  Ceriodaphnia  can  be 
grown  at  temperatures  of  12  to  25  C;  too  few 
neonates  were  produced  at  6  C  for  useful  test 
results.  The  synchronous  release  of  neonates  by 
parthenogenic  females  may  be  used  in  determining 
when  to  sample  offspring  and  thus  reduce  the  cost 
of  testing  complex  effluents.  The  intrinsic  growth 
rate  of  these  animals  may  be  used  instead  of  their 
net  reproductive  rate  to  provide  answers  in  a 
shorter  time,  with  smaller  coefficients  of  variation. 
(See  also  W88-10991)  (Author's  abstract) 
W88-11021 


RAPID  AQUATIC  TOXICITY  ASSAY  USING 
INCORPORATION  OF  TRITIATED-THYMI- 
DINE  INTO  SEA  URCHIN,  ARBACIA  PUNC- 
TULATA,  EMBRYO:  EVALUATION  OF  TOXI- 
CANT EXPOSURE  PROCEDURES, 
JRB  Associates,  Inc.,  Narragansett,  RI.  Marine 
Services  Branch. 
D.  E.  Nacci,  and  E.  Jackim. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  382-394,  2  fig,  2 
tab,  32  ref. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Aquatic  toxicology,  'Toxicity,  'Bioassay, 
'Sea  urchin,  'Thymidine,  Population  dynamics, 
Radiochemical  analysis.  Embryos.  Tritium,  Deox- 
yribonucleic acid,  Echinoderms,  Minnows,  Lethal 
limits. 

Toxicity  of  substances  in  seawater  was  measured 
using  growth  inhibition  of  embryonic  sea  urchins 
during  a  short  period  after  fertilization.  Growth  of 
Arbacia  punctulata  embryos  was  monitored  by  in- 
corporation of  tritium-labeled  thymidine,  a  nucleo- 
side incorporated  into  newly  synthesized  deoxyri- 
bonucleic acid  (DNA).  Sensitivity  and  ranking 
ability  of  this  rapid  Arbacia  embryo  test  were 
judged  by  comparison  of  toxicity  values  for  several 
organic  industrial  chemicals  using  this  test  and  two 
standard  acute  aquatic  toxicity  tests.  Median  effec- 
tive toxicity  values  (EC50  values)  for  early  em- 
bryos compared  favorably  to  median  lethal  values 
(LC50  values)  obtained  in  standard  acute  toxicity 
tests  using  Pimephales  promelas  (fathead  minnow) 
and  Daphnia  magna  (water  flea).  This  paper  pre- 
sents a  Toxicant  exposure  began  before,  at  the  time 
of,  or  after  fertilization  and  continued  for  4  h 
following  fertilization.  In  addition  to  the  eight 
organic  chemicals  tested  for  comparison  to  acute 
toxicity  values  for  other  species,  several  chemicals 


with  embryotoxic  potentials  (tumor  promoters  and 
teratogens)  were  tested  to  determine  differential 
sensitivities  of  exposed  life-stages:  unfertilized  egg, 
fertilization,  and  early  embryo.  EC50  values  for 
any  one  substance  were  not  significantly  changed 
by  exposure  modification.  Toxicity  values  for  ex- 
posures that  included  fertilization  as  well  as  early 
embryo  growth  were  at  least  as  sensitive  as  post- 
fertilization  exposure  values  for  all  compounds 
tested  except  one.  Because  of  technical  ease  and 
potential  sensitivity,  toxicant  exposure  that  in- 
cludes fertilization  as  well  as  early  embryo  growth 
(but  not  unfertilized  egg  exposure)  is  recommend- 
ed for  future  testing.  Additional  development,  re- 
finement, and  standardization  of  this  fertilization 
and  early  embryo  test  should  further  increase  its 
utility  in  toxicity  testing.  Because  this  test  requires 
only  4  h  exposure  and  can  be  correlated  with 
standard  measurements  of  toxicity,  it  could  be  used 
in  early  stage  hazard  evaluation  in  conjunction 
with  other  aquatic  bioassays.  (See  also  W88-10991) 
(Author's  abstract) 
W88-U022 


ACUTE  AND  CHRONIC  TOXICITY  TO  THE 
FATHEAD  MINNOW,  PIMEPHALES  PROME- 
LAS, OF  EFFLUENTS  FROM  A  TREATMENT 
PLANT  RECEIVING  DYE  AND  PIGMENT 
PROCESSING  WASTEWATER, 
Environmental  Research  Lab.-Duluth,  Cincinnati, 
OH.  Newtown  Fish  Toxicology  Station. 
Q.  H.  Pickering,  G.  M.  Shaul,  and  K.  A.  Dostal. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  395-406,  4  tab, 
22  ref. 

Descriptors:  'Toxicology,  'Water  pollution  ef- 
fects, 'Toxicity,  'Fathead  minnows,  'Dye  indus- 
try wastes,  'Lethal  limits,  'Industrial  wastewater, 
Wastewater  treatment.  Aquatic  toxicology,  Suble- 
thal effects,  Ecological  effects,  Environmental  ef- 
fects, Larvae,  Activated  sludge,  Activated  carbon. 

Ninety-six  hour,  static  acute,  and  continuous-flow 
early  life-stage  (ELS)  chronic  toxicity  tests,  using 
the  fathead  minnow  (Pimephales  promelas),  were 
conducted  to  evaluate  the  toxicity  of  effluents 
from  a  pilot  scale  activated  sludge  (AS)  treatment 
system  receiving  dye  and  pigment  wastewater.  In 
the  first  test  with  a  powdered  activated  carbon 
(PAC)  dosage  of  1800  mg/L  of  influent,  survival 
was  the  most  sensitive  measure  of  effect  in  the 
ELS  test.  No  adverse  effect  on  survival  or  growth 
was  observed  at  lower  effluent  concentrations  (5.0 
to  0.63%).  The  maximum  acceptable  toxicant  (ef- 
fluent) concentration  (MATC)  was  between  10  and 
5%.  Ten  96-h  median  lethal  concentration  (LC50) 
values  from  static  acute  tests  ranged  from  12.9  to 
>  80%.  In  the  second  test  at  a  PAC  dosage  of 
1000  mg/L  of  influent,  growth  was  the  most  sensi- 
tive measure  of  effect  in  the  ELS  test.  Larval 
growth  was  significantly  reduced  at  the  highest 
effluent  concentration  tested  (20%).  The  MATC 
was  between  20  and  10%.  Seven  96-h  LC  sub  50s 
from  static  acute  tests  ranged  from  28.3  to  >  80%. 
The  effluent  from  the  treatment  system  receiving 
the  higher  PAC  dosage  of  1800  mg/L  was  more 
toxic  than  the  effluent  from  the  treatment  system 
receiving  the  lower  PAC  dosage  of  1000  mg/L. 
However,  the  influent  to  the  treatment  system 
receiving  the  higher  level  of  PAC  also  was  more 
acutely  toxic.  (See  also  W88-10991)  (Author's  ab- 
stract) 
W88-11023 


USE  OF  MULTIPLE  PATHWAY  COMPUTER 
CODES  FOR  ASSESSMENT  OF  HEALTH  EF- 
FECTS FROM  LOW-LEVEL  RADIOACTIVE 
WASTE, 

Rogers  and  Associates  Engineering  Corp.,  Salt 
Lake  City,  UT. 

R.  B.  Klein,  D.  E.  Bernhardt,  and  V.  C.  Rogers. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
327-338,  1  fig,  3  tab,  3  ref. 


Descriptors:  'Radioactive  waste  disposal,  'Path  of 
pollutants,  'Computer  programs,  'Water  pollution 
effects,  'Public  health,  Geohydrology,  Ground- 
water pollution,  Surface  water,  Air  pollution.  Well 
water,  Fish,  Population  exposure,  Case  studies, 
Landfills,  Groundwater  movement,  Uranium,  Ad- 
sorption, Simulation,  Decision  making. 

The  PATHRAE  computer  code,  developed  for 
the  U.S.  Environmental  Protection  Agency,  is  uti- 
lized to  predict  environmental  impacts  and  health 
effects  to  man  resulting  from  environmental  move- 
ment of  radionuclides  under  a  variety  of  hydrogeo- 
logic  and  climatic  conditions.  This  code  assesses 
migration  of  radionuclides  via  groundwater,  sur- 
face water,  atmospheric  and  biotic  pathways.  Peak 
and  long-term  concentrations  of  radionuclides  are 
calculated  in  well  water,  surface  water,  air,  crops, 
animals,  and  fish  accessible  to  human  receptors. 
Uptake  and  dose-conversion  factors  are  then  used 
to  compute  health  effects  to  these  humans.  Capa- 
bilities and  limitations  of  the  code  are  discussed. 
Two  specific  cases  are  presented  to  demonstrate 
application  of  PATHRAE.  The  first  site  is  a  land- 
fill where  thorium/uranium-ore  residuals  were  de- 
posited and  the  underlying  soils  had  low  perme- 
ability and  high  adsorptive  capacity.  Groundwater 
flow  for  this  site  is  through  the  bulk  medium  by 
Darcy  flow.  The  second  site  is  a  uranium  mill- 
tailings  pond  situated  above  an  aquifer  whose 
transmission  of  water  is  dominated  by  fracture 
flow,  and  where  the  geologic  medium  has  only 
limited  acid-buffering  adsorptive  properties.  Com- 
puter codes  such  as  PATHRAE  are  well-suited  for 
evaluating  the  benefits  from  remedial  action  alter- 
natives. Results  from  computer  runs  that  simulate 
various  site  and/or  aquifer  conditions  can  be  com- 
pared. If  utilized  in  this  fashion,  computer  codes 
can  be  an  important  tool  for  decision  making  rela- 
tive to  radioactive  waste  materials.  (See  also  W88- 
11031)  (Author's  abstract) 
W88-11051 


EXAMPLE  OF  THE  INFLUENCE  OF  DEGREE 
OF  CHLORINATION  ON  SUBSURFACE  MI- 
GRATION OF  POLYCHLORINATED  BIPHEN- 
YLS  AND  RELATED  COMPOUNDS, 

IT  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11198 


IRON  DISSOLUTION  RESULTING  FROM  PE- 
TROLEUM-PRODUCT CONTAMINATION  IN 
SOIL  AND  GROUND  WATER.  1.  THERMODY- 
NAMIC CONSIDERATIONS, 

Weston  (Roy  F.),  Inc.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11229 


HEALTH  ASPECTS  OF  EUTROPHICATION, 

National  Inst,  for  Water  Research.  Pretoria  (South 

Africa). 

W.  E.  Scott,  R.  A.  Van  Steenderen,  and  D.  I. 

Welch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-225645. 

Price  codes:  E04  in  paper  copy,  E04  in  microfiche. 

1985.  12  p,  1  fig,  1  tab,  44  ref. 

Descriptors:  'Eutrophication,  'Public  health, 
'Water  pollution  effects,  'South  Africa,  Phos- 
phates, Water  supply,  Water  quality.  Algae,  Cyan- 
ophyta,  Bacteria,  Biomass,  Algal  toxins,  Organoha- 
lides,  Population  exposure. 

Phosphate,  a  key  nutrient  in  eutrophication,  may 
be  indirectly  responsible  for  various  health  prob- 
lems in  water  supplies.  Health  problems  may  be 
connected  with  the  development  of  large  amounts 
of  plant  biomass  in  the  form  of  algal  or  cyanobac- 
terial  blooms.  The  two  features  of  algae-rich 
waters  which  are  most  likely  to  have  health  impli- 
cations are,  first,  production  of  various  cyanobac- 
terial  toxins,  and  second,  organohalide  formation 
after  treatment  by  chlorination.  Antibacterial  sub- 
stances produced  by  certain  algae  may  on  the 
other  hand  be  responsible  for  an  improvement  in 
water  quality.  (Author's  abstract) 
W88-11270 


157 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


ACID  RAIN:  IMPLICATIONS  FOR  THE  LAKE 
STATES  FORESTS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
D.  S.  Shriner 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009821. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Report  No.  CONF-8704129-1,  (1986).  17  p,  3  fig, 
21  ref.  USDA/FS  Contract  1736-1736-A1.  DOE 
Contract  DE-AC05-840R21400,  and  USD  A  Con- 
tract 23-106. 

Descriptors:  *Acid  rain,  'Water  pollution  effects, 
•Forests.  Environmental  effects,  Air  pollution, 
Sulfur  dioxide,  Ozone,  Nitrogen  oxide,  Ecological 
effects,  Sulfur,  Vegetation,  Eastern  United  States, 
Plant  pathology,  Synergistic  effects. 

While  there  is  no  direct  evidence  at  this  time  that 
acidic  deposition  or  sulfur  or  nitrogen  oxide  (NO 
sub  x)  gases  at  ambient  levels  in  the  eastern  United 
States  are  responsible  for  observed  changes  in 
forest  condition,  the  potential  for  indirect  effects 
on  future  forest  productivity  remains  unresolved. 
Another  secondary  pollutant,  ozone  (03),  has  been 
demonstrated  to  be  capable  of  causing  regional- 
scale  impacts  on  forest  productivity  in  certain  re- 
gions. This  paper  provides  a  general  overview  of 
the  'acid  rain'  issue,  summarizes  a  new  research 
initiative  investigating  the  role  of  sulfur  deposition 
on  the  condition  of  Lake  States  hardwood  forests, 
and  discusses  the  potential  implications  of  acid  rain 
on  Lake  States  forests,  given  current  levels  of 
uncertainty.  Research  to  date  indicates  that:  (1) 
The  short-term  effect  of  acid  rain  directly  on  indi- 
vidual trees  is  unlikely  to  result  in  significant  ad- 
verse growth  effects  by  itself;  (2)  The  long-term 
impacts  of  acidic  precipitation  are  likely  to  be 
subtle,  difficult  to  measure,  and  the  result  of  a 
variety  of  mechanisms  that  could  be  expected  to 
vary  from  site  to  site.  Alteration  of  nutrient  cy- 
cling processes  and  species  competition  in  forest 
ecosystems  are  potential  mechanisms  of  long-term 
effects;  (3)  The  potential  interactions  of  acidic  pre- 
cipitation with  existing  conditions  must  be  consid- 
ered. Ozone,  drought,  climate  extremes,  insects, 
and  diseases  all  represent  major  stress  factors  in 
forest  ecosystems  that  have  co-occurred  with  air 
pollution  in  Lake  States  forests  over  the  past  sever- 
al decades;  (4)  Vegetation  injury  typical  of  03 
injury  has  been  observed  over  extensive  areas  of 
eastern  Wisconsin  and  in  Michigan;  and  (5)  There 
is  evidence  that  prolonged  seasonal  exposure  over 
long  periods  of  time  to  air  pollutants  such  S02  and 
03  may  result  in  genetic  selection.  (Lantz-PTT) 
W88-11273 


FIELD  AND  LABORATORY  STUDY  USING 
ADENYLATE  ENERGY  CHARGE  AS  AN  INDI- 
CATOR OF  STRESS  IN  MYTILUS  EDULIS 
AND  NEPHTYS  INCISA  TREATED  WITH 
DREDGED  MATERIAL, 

Environmental   Research  Lab.,  Narragansett,  RI. 
G.  E.  Zaroogian,  P.  F.  Rogerson,  G.  Hoffman,  M. 
Johnson,  and  D  M.  Johns. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA  157374. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  D-88-4,  June  1988.  Final  Report. 
164  p,  41  fig,  26  tab,  46  ref,  2  append. 

Descriptors:  *Water  pollution  effects,  'Mytilus 
edulis,  'Nephtys  incisa,  'Dredging,  'Adenylate 
energy  charge,  Nucleotides,  Mussels,  Polychaetes, 
Adenosine  triphosphate,  Tissue  analysis,  Biological 
studies 

A  study  was  conducted  to  test  the  applicability  of 
adenylate  energy  charge  (AEC)  and  adenine  nu- 
cleotide pool  concentrations  as  measures  of  biolog- 
ical response  in  the  blue  mussel,  Mytilus  edulis,  and 
the  marine  polychaetc,  Nephtys  incisa,  after  expo- 
sure in  the  laboratory  and  field  to  contaminated 
dredged  material  from  Black  Rock  Harbor  (BRH), 
Bridgeport,  Conn.  A  second  objective  was  to  in- 
clude field  verification  of  laboratory  results,  and  a 
third  objective  was  to  investigate  residue-effect 
relationships  between  tissue  concentrations  of 
BRH  contaminants  and  AEC  and  adenine  nucleo- 
tide pool  concentrations.  Biological  responses  were 
measured  in  a  laboratory  dosing  system  that  pro- 


vided constant  exposure  concentrations  of  sus- 
pended BRH  sediment  ranging  from  0  to  10  mg/L 
for  M.  edulis  and  0  to  200  mg/L  for  N.  incisa. 
Tissue  residue  concentrations,  particularly  of  per- 
sistent compounds  such  as  polychlorinated  biphen- 
yls,  were  found  to  be  closely  related  to  exposure 
concentration.  This  close  relationship  between  ex- 
posure concentrations  and  tissue  residues,  as  de- 
fined in  laboratory  experiments,  was  used  to  esti- 
mate field  exposures  based  on  tissue  residues  meas- 
ured in  experiments,  was  used  to  estimate  field 
exposures  based  on  tissue  residues  measured  in 
field-collected  M.  edulis  and  N.  incisa.  The  field 
exposure  estimated  from  tissue  residues  were  cor- 
roborated using  estimates  based  on  water  and  sedi- 
ment chemistry.  The  biological  responses  evaluat- 
ed in  this  report  included  the  adenine  nucleotide 
measures  of  adenosine  triphosphate,  adenosine  di- 
phosphate, adenosine  monophosphate,  adenylate 
pool,  and  AEC.  The  only  significant  laboratory 
response  was  a  reduction  in  adenylate  pool  con- 
centration measured  in  M.  edulis  at  BRH  exposure 
concentrations  higher  than  any  estimated  expo- 
sures in  the  field.  The  only  significant  field  re- 
sponses were  station-related  changes  in  all  adeny- 
late nucleotide  concentrations  measured  in  N. 
incisa  16  weeks  postdisposal  and  were  indicative  of 
nonstressed  organisms.  (Lantz-PTT) 
W88-11279 


ENVIRONMENTAL  EFFECTS  OF  RADIATION 
EMERGENCIES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11281 


ECONOMIC  CONSIDERATIONS  OF  ATMOS- 
PHERIC DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
D.  S.  Shriner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-010714. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Oak  Ridge  National  Laboratory  Report  No. 
DOE/OR/21400-T307,  (1987).  5  p,  3  fig.  DOE 
Contract  DE-AC05-84OR21400. 

Descriptors:  'Economic  aspects,  'Acid  rain,  'Eco- 
nomic impact,  Welfare,  Cost-benefit  analysis,  Deci- 
sion making,  Water  pollution  control,  Industrial 
wastes. 

Acidic  deposition  is  presumed  to  be  associated 
with  the  long-  and  short-range  transport,  disper- 
sion, and  wet  and  dry  removal  processes  of  pollut- 
ants emitted  to  the  atmosphere  from  fossil-fuel- 
fired  facilities.  As  such,  it  is  usually  difficult  to 
relate  acidic  deposition  at  a  downwind  receptor 
area  to  a  specific  source  or  source  region.  As  a 
result,  policy  decisions  for  the  control  of  atmos- 
pheric pollutants  are  required  at  the  national, 
rather  than  regional  level.  Further,  these  decisions 
must  rest  on  scientific  evidence  as  to  whether  the 
control  and  mitigation  options  are  economically 
and  environmentally  acceptable.  This  discussion 
addresses  some  of  the  major  considerations  of  the 
acidic  deposition  issue  which  will  impact  an  eco- 
nomic analysis.  An  economic  analysis  can  be  divid- 
ed into  two  categories:  welfare  analysis  and  impact 
analysis.  Welfare  analysis  involved  estimation  of 
receptor-specific  benefits  of  a  change  in  levels  of 
atmospheric  deposition.  Impact  analysis  involves 
the  translation  of  receptor-specific  benefits  to  esti- 
mates of  regional  changes  in  income,  employment, 
and  population  due  to  various  emissions  control 
policies  and,  ultimately,  to  changes  in  consumer 
surplus  and  gross  national  product.  Of  the  two, 
welfare  analysis  is  the  most  problematic  because: 
(1)  all  of  the  benefits  estimates  for  individual  recep- 
tor systems  do  not  take  into  account  price  adjust- 
ments in  other  sectors  of  the  economy  which  may 
occur  as  an  indirect  result  of  emissions  reduction 
policies;  and  (2)  the  welfare  measures  used  in  the 
individual  receptor  systems  are  not  always  theo- 
retically consistent  with  one  another.  The  lack  of 
consistency  in  regional  delineations  used  for  the 
different  receptor  systems  will  make  it  difficult  to 
aggregate  the  benefits  estimates  for  each  receptor 
system  into  regional  totals.  This,  in  turn,  will  place 


certain  limits  on  the  scope  of  the  distributional 
analysis  that  can  be  performed  relative  to  policy- 
induced  changes  in  the  welfare  of  consumers  and 
producers  in  different  regions.  This  aspect  of  re- 
gional equity  makes  the  solution  of  environmental 
problems,  such  as  acidic  rain  which  cross  socio- 
political boundaries,  a  complex  challenge  in  the 
translation  of  science  into  public  policy.  (Lantz- 
PTT) 
W88-11282 


5D.  Waste  Treatment  Processes 


INFLUENCE  OF  A  FRESHWATER  RIVERINE 
MARSH  FOR  TERTIARY  WASTEWATER 
TREATMENT  IN  THE  UPPER  BASIN  OF  THE 

B.  EVERETT  JORDAN  RESERVOIR, 

North  Carolina  State  Univ.,  Raleigh.  Dept.  of 
Civil  Engineering. 

C.  L.  Green. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8624131.  Ph.D.  Dissertation,  1986.  147 
p,  106  fig,  19  tab,  56  ref. 

Descriptors:  'Water  quality,  'Phosphorus, 
'Marshes,  'Tertiary  wastewater  treatment,  Wet- 
lands, Catchment  areas,  Sinks,  Reservoirs,  Phos- 
phorus removal,  Precipitation,  Hydrogen  ion  con- 
centration, Dissolved  oxygen,  Stream  discharge, 
conductivity,  Biological  oxygen  demand. 

The  relative  quantities  of  phosphorus  entering  and 
exiting  Basin  IV  of  the  Lake  Jordan  Reservoir, 
North  Carolina  were  determined  based  on  the  hy- 
drological  inputs  and  outflows  to  Basin  IV  and 
annual  precipitation,  previous  and  present  phos- 
phorus influxes  and  outputs,  and  whether  the  con- 
ditions imposed  by  the  surrounding  wetland  cre- 
ates a  phosphorus  sink.  Samples  were  collected  for 
two  water  years  at  nine  sampling  sites  within  the 
drainage  basin  of  Basin  IV.  Seasonal  total  phos- 
phorus concentrations  at  eight  sample  sites  were 
considerably  higher  during  the  fall.  Mass  total 
phosphorus  deposition  from  seven  waste  treatment 
facilities  discharging  into  the  primary  tributaries 
were  reduced  as  flow  moved  through  the  basin 
exiting  into  Basin  III.  Mass  total  phosphorus  con- 
centrations in  Basin  IV  during  the  two  water  years 
were  dependent  upon  season,  precipitation  and 
runoff,  and  the  volume  of  point  source  effluent 
discharges.  Periods  of  mild  temperature  resulted  in 
decreased  mass  total  phosphorus  volumes;  periods 
of  increased  precipitation  and  runoff  created  a 
dilution  effect  in  which  mass  total  phosphorus 
volumes  were  decreased;  and  periods  of  low  tem- 
peratures and  decreased  precipitation  and  runoff 
with  constant  point  source  effluent  discharge  were 
responsible  for  increased  mass  total  phosphorus 
volumes.  (Cremmins-AEPCO) 
W88-10089 


WASTE  DISCHARGE  TO  LAND  AND  ITS  RE- 
LATIONSHIP TO  WATER  QUALITY  IN  CALI- 
FORNIA, 

California  Univ.,  Los  Angeles.  Dept.  of  Environ- 
mental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5F. 
W88-10098 


WATER  CLARIFICATION, 

J.  P.  Lambert,  and  M.  L'Huillier. 
U.S.  Patents  No.  4,456,534;  June  26,  1984,  5  p,  2 
ref.  Official  Gazette  of  the  United  States  Patent 
Office,  Vol.   1043,  No.  4,  p   1607,  June  26,   1984. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Clarified  wastewater,  'Polymers,  Calcium  chlo- 
ride, Clarification,  Flocculation,  Separation  tech- 
niques, Suspended  solids.  Industrial  waste. 

A  process  was  developed  for  clarifying  wastewater 
containing  one  or  more  synthetic  carboxylated  sty- 
rene-butadience  copolymers  in  latex  form  alone  or 
in  admixture  with  one  or  more  other  synthetic 
polymers  in  latex  form.  A  wastewater  stream  is  fed 
to  a  container  equipped  for  agitation.  The 
wastewater  is  maintained  in  the  container  in  an 
agitated  condition  for  at  least  about  3  minutes  and 
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up  to  about  3  hours  while  adding  an  aqueous 
stream  of  calcium  chloride  sufficient  to  provide  a 
concentration  of  about  200  to  3000  ppm  based  on 
the  total  in  the  container  and  a  liquid  or  aqueous 
stream  of  a  cationic  flocculant.  The  flocculant  is 
selected  from  the  class  consisting  of  quaternary 
nitrogen  atom  containing  poly(alkylenepolyamine) 
and  poly(ethyleneimine)  flocculants.  An  aqueous 
stream  of  calcium,  potassium,  or  sodium  hydroxide 
is  added  to  the  wastewater  to  adjust  the  pH  from 
about  9  to  10.  Also  added  to  the  wastewater  is  an 
aqueous  stream  of  an  anionic  polymeric  flocculant. 
The  wastewater  stream  is  passed  to  a  separator  to 
separate  the  resulting  aggregated  polymeric  mate- 
rial and  to  provide  an  essentially  clean  wastewater 
stream.  (Cremmins-AEPCO) 
W88-10100 


PROCESS  FOR  RECOVERING  AND  RECY- 
CLING COAGULANT  PRESENT  IN  WATER 
TREATMENT  SLUDGES, 

Environmental  Products,  Inc.,  Boca  Raton,  FL. 
A.  R.  White. 

U.  S.  Patent  No.  4,448,696;  May  15,  1984,  13  p,  2 
fig,  6  tab,  31  ref.  Official  Gazette  of  the  United 
States  Patent  Office,  Vol  1042,  No.  3,  p  1180,  May 
15,  1984. 

Descriptors:  'Patents,  'Coagulation,  'Waste  re- 
covery, 'Recycling,  'Sludge,  'Water  treatment, 
•Acids,  Solubility,  Filtration,  Neutralization,  Solid 
waste  disposal,  Suspended  solids. 

Coagulants  are  recovered  and  recycled  from 
sludge  produced  by  water  treatment  processes  and 
containing  the  base  form  of  the  coagulant,  acid 
soluble  impurities,  and  other  types  of  suspended 
matter.  Acid  is  added  to  coagulant  containing 
water  treatment  sludge  in  an  amount  sufficient  to 
convert  most,  but  not  all,  of  the  hydroxide  form  of 
the  coagulant  potentially  recoverable  from  the 
sludge  to  the  acid  soluble  form  of  the  coagulant.  A 
controlled  amount  of  the  recovered  coagulant  fil- 
trate is  discarded.  Both  of  these  steps  combine  to 
stabilize  at  steady  state  the  quantity  of  acid  soluble 
impurities  present  in  the  recovered  coagulant  fil- 
trate at  an  acceptable  maximum  contaminant  level 
determined  for  the  water  treated  with  the  recycled 
recovered  coagulant.  After  it  is  filtered  to  recover 
the  acid  soluble  form  of  the  coagulant,  the  acid 
treated  sludge  yields  a  solids  cake  which  is  subse- 
quently neutralized  and  disposed.  (Cremmins- 
AEPCO) 
W88-10104 


METHOD  OF  BIOPOLYMERIC  SLUDGE 
DEWATERING, 

Miles  Labs.,  Inc.,  Elhart,  IN. 

K.  H.  Chung,  G.  L.  Davis,  and  F.  H.  Verhoff. 

U.S.  Patent  No.  4,609,470;  September  2,  1986,  5  p, 

5  tab,  3  ref.  Official  Gazette  of  the  United  States 

Patent  Office,  Vol  1070,  No  1,  p  277,  September  2, 

1986. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Dewatering,  'Activated  sludge,  Flocculation,  In- 
dustrial wastewater,  Municipal  wastewater,  Sepa- 
ration techniques,  Additives,  Polymers. 

Aqueous  sludge,  such  as  sewage  sludge,  is  dewa- 
tered  by  mixing  it  with  an  amount  of  chitosan  that 
effectively  flocculates  the  sludge  solids  and  an 
amount  of  an  organic  dialdehyde  that  substantially 
strengthens  the  solid  floe  and  increases  the  settling 
rate.  A  high  degree  of  solids  separation  is  achieved 
when  sewage  sludge  is  mechanically  dewatered 
following  this  treatment.  The  physical  properties 
of  the  floe  can  also  be  improved  by  adding  the 
dialdehyde  to  the  sludge  prior  to  the  addition  of 
the  chitosan  and  by  adjusting  the  pH  of  the  sludge 
to  about  5  to  7  during  the  flocculation  step.  The 
dewatering  method  provides  floe  which  is  substan- 
tially stronger  in  terms  of  its  resistance  to  resuspen- 
sion  following  the  application  of  high  shear  forces. 
The  floe  also  separates  more  readily  from  the 
liquid  phase  than  floe  obtained  by  the  use  of  chito- 
san alone  at  a  natural  pH  or  by  the  use  of  a 
synthetic  cationic  polymeric  flocculant.  The  solids 
which  remain  suspended  in  the  aqueous  phase  after 
pretreatment  of  the  sewage  sludge,  and  which  are 
captured   in   the   flocculation   step,   are   primarily 


organic  solids  such  as  bacteria  and  bacterial  resi- 
dues, cellulosic  and  proteinaceous  material,  and  the 
like.  (Cremmins-AEPCO) 
W88-10108 


PROCESS  FOR  PURIFICATION  OF 
WASTEWATER  ACCUMULATED  FROM  PULP 
PRODUCTION,  PARTICULARLY  FROM 
CHLORINE  BLEACHING  OF  PULP, 

D.  J.  Becker. 

U.S.  Patent  No.  4,490,257;  December  25,  1984,  4  p. 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1049,  No  4,  p  1679,  December  25,  1984. 

Descriptors:  'Patents,  'Biological  wastewater 
treatment,  'Industrial  wastes,  'Pulp  and  paper  in- 
dustry, Activated  sludge,  Wastewater  oxidation, 
Flocculation,  Clarification,  Chlorine. 

Biological  treatment  of  pulp,  paper,  and  cardboard 
industrial  wastewaters  is  introduced  into  an  elec- 
trolysis installation  and  subjected  to  constant 
movement  during  an  anodic  oxidation  treatment. 
An  electric  potential  differential  is  plotted  between 
the  electrodes  and  the  pH  of  the  wastewater  is  set 
and  maintained  at  about  1  to  6.5.  The  treated 
wastewater  is  transferred  into  a  flocculation  zone, 
in  which  an  aqueous  solution  of  a  powerful  cation- 
ic polyelectrolyte  is  fed  to  it  at  room  temperature 
and  under  constant  movement  and  the  same  range 
of  pH.  After  the  flocculation  of  colloids  and  sus- 
pended components,  the  wastewater  is  transferred 
with  the  flocculated  products  into  a  third  zone,  in 
which  the  products  are  separated  out.  The 
wastewater  is  then  neutralized  and  transferred  into 
an  activated  sludge  facility,  in  which  additive  nu- 
trients and  microorganisms  cause  biological  de- 
composition of  the  organic  products  still  present  in 
the  wastewater.  The  clarified  wastewater  is  then 
discharged  into  a  receiving  stream.  (Cremmins- 
AEPCO) 
W88-10110 


START-UP  OF  AN  UPFLOW  ANAEROBIC 
SLUDGE  BLANKET  REACTOR  FOR  TREAT- 
ING THERMOMECHANICAL  PULPING  EF- 
FLUENTS, 

Tampere  Univ.  of  Technology  (Finland). 

J.  Rintala. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  221-230, 

1987.  5  fig,  5  tab,  14  ref. 

Descriptors:  'Industrial  wastes,  'Sludge,  'Pulp 
wastes,  'Wastewater  treatement,  'Anaerobic  di- 
gestion, Sludge  cake,  Sludge  seeding. 

The  start-up  of  upflow  anaerobic  sludge  blanket 
reactors  for  treating  thermomechanical  pulping 
wastewater  was  studied.  Three  laboratory  -scale 
reactors  were  inoculated  with  different  amounts  of 
sludges  originating  from  a  conventional  anaerobic 
digester.  The  effects  of  a  small  amount  of  pulver- 
ized peat  coke  in  the  seed  sludge  was  examined. 
The  reactor  seeded  with  the  highest  amount  of 
sludge  was  most  resistant  to  sludge  washout  and 
retained  a  greater  amount  of  sludge  than  the  other 
reactors.  The  addition  of  peat  coke  was  not  found 
to  facilitate  the  start-up.  There  were  no  remarkable 
differences  in  specific  sludge  activities  between  the 
three  reactors.  It  was  observed  that  feed  interrup- 
tions of  several  hours  disturbed  the  process  and 
delayed  the  start-up.  (Author's  abstract) 
W88-10124 


POSSIBILITIES  FOR  PURIFICATION  OF  EF- 
FLUENTS FROM  PESTICIDE  PRODUCTION 
USING  MAGNETIC  TREATMENT  AND  ELEC- 
TROCOAGULATION, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Environmental  Protection  Technology. 
R.  Maatta,  and  D.  Tabakov. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  239-244, 
1987.  3  fig,  1  tab,  8  ref. 

Descriptors:  'Magnetic  treatment,  'Pesticides, 
'Electrochemistry,  'Coagulation,  'Organic 
wastes,  'Wastewater  treatment,  Sedimentation,  Or- 
ganic pesticides,  Effluents,  Water  purification, 
Reagents,  Zinc,  Filtration. 


This  paper  deals  with  the  application  of  magnetic 
treatment  and  electrocoagulation  in  the  treatment 
of  industrial  effluents  from  the  production  of  the 
pesticide  perocin.  The  use  of  magnetic  treatment 
and  electrocoagulation  intensifies  the  process  of 
coagulation  and  sedimentation.  Different  variants 
of  a  technological  scheme  for  treatment  of  industri- 
al effluents  have  been  suggested,  specifically  me- 
chanical sedimentation,  filtration,  magnetic  treat- 
ment, electrocoagulation  and  reagent  purification 
of  zinc.  (Friedmann-PTT) 
W88-10126 


DOWNFLOW  FIXED-FILM  ANAEROBIC  RE- 
ACTORS STABILITY  STUDIES  UNDER  OR- 
GANIC AND  HYDRAULIC  OVERLOADING  AT 
DIFFERENT  WORKING  VOLUME, 

University   Coll.    of  Swansea   (Wales).    Dept.   of 

Chemical  Engineering. 

M.  Canovas-Diaz,  and  J.  A.  Howell. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  529- 

536,  May  1988.  8  fig,  4  tab,  21  ref. 

Descriptors:  'Wastewater-treatment,  'Anaerobic 
digestion,  'Stability  analysis,  'Downflow  fixed- 
film  anaerobic  reactors,  'Organic  loading,  'Hy- 
draulic loading,  Biological  treatment,  Methane 
bacteria,  Flooding,  Trickling  filters,  Subsurface  fil- 
ters, Load  distribution,  Biofiltration,  Organic  acids, 
Inhibition. 

Four  downflow  fixed-film  anaerobic  reactors  were 
used  in  this  study.  The  effects  of  organic  and 
hydraulic  overloading  on  the  reactors'  perform- 
ance were  studied.  Initially,  the  reactors  were  op- 
erated at  different  working  volumes  and  fed  with  a 
synthetic  medium  during  start-up  and  after  reach- 
ing a  steady  organic  loading  with  deproteinized 
cheese  whey.  Reactors  operated  fully  flooded 
(downflow  stationary-fixed-film-DSFF-mode)  had 
higher  levels  of  acetic  and  butyric  acids  than  reac- 
tors operated  half  flooded  (anaerobic  trickling 
filter-ATF-mode)  during  organic  overloading. 
During  hydraulic  overloading,  propionic  and  bu- 
tyric acids  rose  to  much  higher  levels  within 
DSFF  reactors  than  within  ATF  reactors.  Systems 
operated  in  an  ATF  mode  produced  slightly 
higher  amounts  of  methane  as  well  as  giving 
higher  conversion  at  lower  hydraulic  retention 
time  than  DSFF  reactors.  ATF  reactors  had  a  thin 
though  very  active  biofilm,  since  biofilm  thickness 
was  controlled  by  shear  and  gravity  forces  as  well 
as  fluid  recycle.  In  an  ATF,  inhibition  occurred  at 
a  maximum  of  2000  mg/L  of  acetic,  3000mg/L  of 
propionic  and  400  mg/L  of  butyric  acid  after  a 
sharp  overloading.  (Author's  abstract) 
W88-10259 


PRODUCTION    OF   LIPOPHILIC   VOLATILE 

ORGANOHALOGEN     MATERIALS     DURING 

LABORATORY    CHLORINATION    OF    SOME 

WASTE    WATER    AND    POLLUTED    RIVER 

WATER  SAMPLES  FROM  YUGOSLAVIA, 

Institut   Rudjer    Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

V.  Hocenski,  M.  Picer,  and  N.  Picer. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  543- 

552,  May  1988.  5  fig,  6  tab,  27  ref. 

Descriptors:  'Wastewater  treatment,  'Chlorina- 
tion,  'Lipophilic  volatile  organohalides,  'Chlorin- 
ated hydrocarbons,  'Pollutants,  'Organic  matter, 
Chloroform,  Trihalomethanes,  Correlation  coeffi- 
cient, Halogens,  Organic  compounds,  Yugoslavia, 
Chemical  reactions. 

Water  chlorination  leads  to  the  generation  of  vari- 
ous halogenated  products  of  natural  and 
wastewater  organic  matter.  In  natural  surface 
water,  humic  matter  usually  makes  the  greatest 
part  of  the  total  organic  matter.  However,  in  river 
water  polluted  with  various  organic  wastes,  other 
organic  matter  is  also  present  in  significant  concen- 
trations. The  investigation  of  the  relationship  be- 
tween the  concentration  of  organic  matter  in  the 
samples  of  waste  water  and  heavily  polluted  river 
waters  in  Yugoslavia,  and  the  production  of  lipo- 
philic volatile  organohalogen  materials  during  the 
process  of  their  chlorination  is  described.  The  pro- 
duction of  halomethanes  and  other  ECD  response 


159 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


materials  during  the  chlorination  of  water  samples 
in  laboratory  conditions  is  compared  with  the  con- 
centrations of  organic  materials  in  water  samples. 
From  the  obtained  linear  correlation  coefficients, 
possibilities  of  predicting  amounts  of  organohalides 
during  the  chlorination  process  by  using  several 
very  simple  methods  for  the  organic  materials  esti- 
mation are  discussed  and  compared.  (Author's  ab- 
stract) 
W88-10261 


NITROGEN  TRANSFORMATION  IN 

WASTEWATER  RECLAMATION, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Div.  of  Micro- 
bial and  Molecular  Ecology. 
S.  Diab,  and  M.  Shilo. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  557- 
563,  May  1988.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Nitrogen  cycle,  'Wastewater  treat- 
ment, 'Water  reuse,  'Nitrogen,  'Nitrification, 
'Recharge  basins,  'Groundwater  recharge,  Am- 
monia, Nitrates,  Percolation,  Accumulation,  Ad- 
sorption. 

Nitrogen  transformation  was  examined  in  the  se- 
quential stages  of  wastewater  treatment  in  the  Dan 
Region  Wastewater  Reclamations  Project  in  Israel. 
It  was  shown  that  volatilization,  assimilation  and 
nitrification  were  the  mechanisms  responsible  for 
ammonia  removal  from  the  water  during  various 
treatment  stages.  When  the  recharge  basin  dried, 
nitrification  occurred,  leading  to  removal  of  am- 
monia and  accumulation  of  nitrate  in  the  sand. 
Upon  flooding  the  recharge  basin,  nitrate  was 
leached  from  the  sand  and  accumulated  in  the 
groundwater,  while  ammonia  was  adsorbed  to  par- 
ticles in  the  same  layers.  The  denitrification  and 
ammonification  processes  are  limited  in  the  re- 
charge basin,  since  the  organic  matter  content  is 
very  low.  The  recovery  well  water  will  be  used 
for  irrigation  of  agricultural  crops,  therefore,  there 
is  no  need  to  reduce  the  nitrate  load  in  this  water. 
(Author's  abstract) 
W88-10263 


BIOLOGICAL  MECHANISM  OF  ACETATE 
UPTAKE  MEDIATED  BY  CARBOHYDRATE 
CONSUMPTION  IN  EXCESS  PHOSPHORUS 
REMOVAL  SYSTEMS, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering. 
V.  Arun,  T.  Mino,  and  T.  Matsuo. 
Water  Research  WATRAG,  Vol.  22,  No.  5,  p  565- 
570,  May  1988.  2  fig,  5  tab,  13  ref. 

Descriptors:  'Activated  sludge  process,  'Acetate 
uptake,  'Carbohydrates,  'Wastewater  treatment, 
'Phosphorus  removal,  Anaerobic  digestion,  Sub- 
strates, Aerobic  digestion,  Biochemistry,  Metabo- 
lism, Bacterial  physiology,  Orthophosphates, 
Wastewater  treatment,  Bacteria. 

The  basic  mechanism  of  substrate  utilization  has 
yet  to  be  conclusively  identified  in  the  anaerobic- 
aerobic  activated  sludge  process  for  enhanced 
phosphorus  removal.  Various  researchers  have  re- 
ported poly-beta-hydroxybutyrate  (PHB)  produc- 
tion and  accumulation  by  the  cell  when  fed  with 
acetate  under  anaerobic  conditions.  Acetate  is  con- 
verted to  acetyl-CoA,  and  the  energy  required  for 
this  conversion  is  supplied  by  the  hydrolysis  of 
intracellular  polyphosphates.  Synthesis  of  PHB 
from  acetyl-CoA  does  not  require  ATP.  but  reduc- 
ing power  as  NADH  is  essential.  Some  researchers 
have  suggested  that  circulating  some  acetyl-CoA 
through  the  tri-carbonic  acid  (TCA)  cycle  would 
produce  the  requisite  reducing  power,  but  the 
TCA  cycle  is  generally  believed  to  accomplish 
complete  oxidation  of  acetyl-CoA  by  transport  of 
electrons  to  terminal  electron  acceptors  like 
oxygen  or  nitrates.  Therefore,  investigation  for 
alternate  sources  of  NADU  was  undertaken.  Four 
anaerobic  batch  experiments  were  conducted  with 
anaerobic-aerobic  acclimatized  sludge  fed  with  ac- 
etate. Samples  were  analyzed  for  COD  and  acetate 
uptake.  P  release,  C02  production  and  for  intracel- 
lular carbohydrate,  protein  and  PHB  content.  PHB 
was  synthesized  by  the  sludge  corresponding  to 
acetate  and  COD  uptake,  along  with  orthophos- 
phate  release  Protein  synthesis  was  not  observed 
bui    intracellular   carbohydrates   were   consumed. 


From  the  results,  it  is  concluded  that  intracellular 
carbohydrates  are  consumed  via  the  Embden-Mey- 
erhoff-Paranas  pathway  and  converted  to  acetyl- 
CoA,  which  provides  NADH  required  for  PHB 
synthesis.  As  the  observed  carbohydrate  consump- 
tion is  greater  than  the  theoretical  requirement  of 
PHB  synthesis,  the  consequent  excess  NADH 
available  makes  the  possibility  of  some  acetyl-CoA 
being  circulated  through  the  TCA  cycle  very 
remote.  (Author's  abstract) 
W88-10264 


HETEROGENEOUS  COAGULATION  OF  OR- 
GANIC COLLOID  AND  POWDERED  ACTI- 
VATED CARBON, 

Tokyo  Univ.  (Japan).  Inst,  of  Industrial  Science. 
M.  Suzuki,  and  K.  Chihara. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  627- 
633,  May  1988.  10  fig,  4  tab,  6  ref.  Japanese  Minis- 
try of  Education  Grant  in  Aid  for  Scientific  Re- 
search 57030012. 

Descriptors:  'Chemical  wastewater  treatment, 
'Wastewater  treatment,  'Coagulation,  'Heteroge- 
neous coagulation,  'Colloids,  'Activated  carbon, 
'Powdered  activated  carbon,  Dissolved  solids, 
Suspended  solids,  Adsorption,  Heat  treatment, 
Neutralization,  Surface  charge,  Temperature. 

For  the  treatment  of  wastewaters  containing  both 
dissolved  and  suspended  organics,  powdered  acti- 
vated carbon  may  well  be  applied  to  remove  dis- 
solved organics  by  adsorption  and  suspended  soild 
organics  by  heterogeneous  coagulation,  at  the 
same  time.  The  condition  for  this  heterogeneous 
coagulation  was  studied.  First,  control  of  surface 
charge  of  activated  carbon  by  heat  treatment  was 
examined.  It  was  found  that  it  is  possible  to  shift 
the  surface  charge  of  the  powdered  activated 
carbon  in  a  positive  direction.  Secondly,  heteroge- 
neous coagulation  of  organic  colloid  by  heat-treat- 
ed carbon  or  carbon  black  was  attempted.  Coagu- 
lation was  successful.  Stoichiometry  of  the  coagu- 
lation was  well  explained  by  charge  neutralization 
using  the  surface  charge  density  determined  by 
colloid  titration.  (Author's  abstract) 
W88-10272 


METHANOGENIC  BACTERIA  ADHERED  TO 
SOLID  SUPPORTS, 

Gunma  Univ.,  Maebashi  (Japan).  Faculty  of  Engi- 
neering. 

M.  Kuroda,  M.  Yuzawa,  Y.  Sakakibara,  and  M. 
Okamura. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  653- 
656,  May  1988.  6  fig,  3  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Biological  wastewater  treatment,  'Bac- 
teria, 'Biofilms,  Substrates,  Adhesion,  Bacterial 
physiology,  Biomass,  Methanogenic  bacteria, 
Acidogenic  bacteria. 

Adhesion  of  methanogenic  bacteria  and  acidogenic 
bacteria  to  solid  supports  was  studied  by  using 
various  solid  materials.  Three  kinds  of  bacteria 
slurries  were  prepared.  These  were  cultured  by 
feeding  acetic  acid,  an  acid  mixture,  and  a  mixture 
of  glucose  and  peptone,  respectively.  Test  speci- 
mens were  submerged  into  the  bacteria  slurries  for 
different  periods  of  time.  The  overall  process  of 
biofilm  development  was  divided  into  three  phases: 
induction,  accumulation,  and  dynamic  balance  be- 
tween production  and  shearing.  The  quantity  of 
adhered  biomass  varied  with  the  type  of  solid 
support.  Bacteria  adhered  more  to  moderately 
rough  surfaces  with  pores  measuring  a  few  tenths 
of  a  micron  in  diameter  than  to  polished  surfaces 
without  pores.  Supports  made  of  carbon  were  pre- 
ferred over  plastic,  ceramic,  or  stainless  steel  sur- 
faces. The  formation  of  the  biofilm  depends  not 
only  on  the  characteristics  of  the  bacteria  and  fluid 
regime,  but  on  the  characteristics  of  the  solid  sup- 
ports. (Author's  abstract) 
W88-10277 


FILTERING  UNIT  FOR  THE  REMOVAL  OF 
PESTICIDE  RESIDUES  FROM  AQUEOUS  SO- 
LUTIONS, 

Stazione   Sperimentale  Agraria  Forestale,  Trento 


(Italy). 

For   primary   bibliographic   entry   see   Field    5G. 
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TWO-STAGE  ACTIVATED  SLUDGE  TREAT- 
MENT OF  AN  INTEGRATED  KRAFT  PULP 
MILL  EFFLUENT, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

A.  Mehner. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  63-71, 

1987.  3  fig,  6  tab,  11  ref. 

Descriptors:  'Kraft  mills,  'Biological  waste  water 
treatment,  'Wastewater  treatment,  'Activated 
sludge  process,  'Pulp  wastes,  'Sludge,  Activated 
sludge,  Aeration,  Finland,  Pulp  and  paper  indus- 
try, Pilot  plants,  Chemical  oxygen  demand,  Bio- 
logical oxygen  demands. 

Wastewaters  from  a  bleached  kraft  pulp,  paper  and 
board  mill  were  treated  in  a  two-stage  activated 
sludge  plant,  where  both  stages  had  a  separate 
sludge  circulation.  Depending  on  the  hydraulic 
load  used,  the  first  stage  was  either  high  rate  or 
conventional  and  the  second  stage  conventional  or 
low  loaded.  The  experiments  were  carried  out  in 
pilot  plant  scale.  Nutrients  were  added  with  a 
minimum  ratio  of  BOD:N:P  =  100:3.5:85  and  the 
influent  was  neutralized.  Despite  a  short  total  aer- 
ation time  and  high  volumetric  loads,  the  removal 
efficiencies  for  BOD  and  CODcr  were  good. 
When  the  total  aeration  time  was  3.8  hours,  reduc- 
tion ion  BOD  was  73-92%  and  that  in  COD,  15- 
46%.  When  the  total  aeration  time  was  raised  to 
4.8  hours,  reductions  of  84-96%  BOD  and  40-69% 
CODcr  were  achieved.  In  the  latter  case,  the  volu- 
metric load  was  12.7  kg  CODcr  cu  m/d  in  the  first 
stage  and  4.8  kg  CODcr  cu  m/d  in  the  second 
stage.  In  spite  of  the  high  suspended  solids  load  in 
the  first  stage  aeration,  the  sludge  production  of 
the  biological  process  was  0.32  kg  mixed  liquor 
suspended  solids  per  kg  (CODcr)red.  (Author's 
abstract) 
W88-10293 


APPLICATION  OF  TIME  SERIES  ANALYSIS 
WHEN  MODELLING  SEWAGE  TREATMENT 
PLANT  INPUT  DATA, 

Soil  and  Water  Ltd.,  Helsinki  (Finland). 

R.  Laukkanen. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  73-79, 

1987.  5  fig,  3  tab,  1  ref. 

Descriptors:  'Wastewater  treatment,  'Time  series 
analysis,  'Model  studies,  'Biochemical  oxygen 
demand,  'Chemical  oxygen  demand,  'Process  con- 
trol, Box  Jenkins  method,  Finland,  Process  inputs, 
Mathematical  studies,  Flow  rates,  Forecasting, 
Phosphorus,  Suspended  solids. 

Reliable  short-term  forecasts  of  process  inputs  are 
a  necessity  for  efforts  to  increase  treatment  effi- 
ciency by  means  of  process  control.  Time  series 
analysis  is  concerned  with  serially  correlated  data 
where  the  relations  between  consecutive  observa- 
tions are  of  interest.  The  Box-Jenkins  method 
seeks,  from  the  inspection  of  the  estimated  autocor- 
relation and  partial  autocorrelation  functions  ob- 
tained from  an  observed  time  series,  to  recognize 
patterns  which  could  be  explained  by  some  model. 
The  residuals  of  the  models  derived  for  the  flow 
rate,  biochemical  and  chemical  oxygen  demand, 
total  phosphorus  and  suspended  solids  are  white 
noise.  Models  were  developed  using  these  five 
input  variables  for  the  case  of  the  Suomenja  Treat- 
ment Plant,  Espoo,  Finlands.  The  models  are  parsi- 
monious and  physically  reasonable  and  they 
produce  reliable  forecasts  of  process  inputs.  (See 
also  W88- 10295)  (Author's  abstract) 
W88-10294 


TRANSFER  FUNCTION  NOISE  MODELS  IN 
THE  ANALYSIS  OF  SEWAGE  TREATMENT 
PROCESS  INTERRELATIONS, 

Soil  and  Water  Ltd.,  Helsinki  (Finland). 

R.  Laukkanen. 

Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  81-89, 

1987.  9  fig,  2  tab,  3  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Descriptors:  'Statistical  methods,  'Autocorrela- 
tion,  'Variability,  'Wastewater  treatment,  'Time 
series  analysis,  'Process  control,  Effluents,  Fin- 
land, Noise  models.  Transfer  function,  Errors,  Bio- 
chemical oxygen  demand,  Suspended  solids. 

Transfer  function  noise  models  are  applied  to  de- 
scribe the  nature  and  the  extent  of  the  variability  in 
effluent  quality  and  to  identify  factors  contributing 
to  this  variability.  The  joint  relationship  of  a  de- 
pendent variable  (effluent  biochemical  oxygen 
demand  or  suspended  solids)  and  an  explanatory 
variable,  the  between  variation,  is  buried  within 
the  variation  of  a  dependent  and  an  explanatory 
variable,  the  within  variable,  and  cannot  be  discov- 
ered unless  all  other  types  of  variation  have  been 
eliminated.  To  eliminate  the  within  variations,  both 
the  series  of  dependent  and  explanatory  variables 
must  be  prewhitened.  The  main  target  of  the  study 
of  process  dynamics  is  to  achieve  a  better  control 
of  existing  plants  by  transfer  function  noise  models. 
Data  from  the  Suomenoja  Treatment  Plant,  Espoo, 
Finland,  were  used  in  the  analysis.  The  work  de- 
monstratedhow  the  use  of  traditional  statistical 
analyses  easily  give  misleading  results  when  the 
data  are  autocorrelated  time  series.  The  transfer 
function  noise  model  is  on  efficient  tool  for  the 
analysis  of  process  interrelations.  (Miller-PTT) 
W88-10295 


ENVIRONMENTAL  PROTECTION  IN  THE 
UNITED  STATES  PULP,  PAPER,  AND  PAPER- 
BOARD  INDUSTRY:  AN  OVERVIEW  OF  REG- 
ULATION OF  WASTEWATER  UNDER  THE 
U.S.  CLEAN  WATER  ACT, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  the  Assistant  Administrator  for 
Water. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-10309 


REDUCING  THE  DISCHARGES  TO  WATER- 
TECHNICAL  OBJECTIVES, 

AF-Industrins    Processkonsult    A.B.,    Stockholm 

(Sweden). 

H.  A.  Norrstrom. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  9-18,  1988.  9  fig,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Bleaching 
wastes,  'Chlorination,  'Pulp  wastes,  Pulp  and 
paper  industry,  Oxygen  bleaching,  Technology, 
Optimization,  Chlorine,  Effluents,  Water  quality 
management,  Digestion,  Aerobic  digestion,  La- 
goons, Aerated  lagoons,  Wastes,  Industrial  wastes. 
Oxygen. 

Technologies  are  reviewed  for  reducing 
wastewater  discharges  from  the  pulp  and  paper 
industry.  Oxygen  bleaching  is  in  most  cases  the 
most  efficient  first  step  to  reduce  the  discharge  of 
chlorinated  material.  With  appropriate  process 
design  and  control,  the  discharge  of  chlorinated 
material  will  be  3-4  kg/ton.  To  achieve  lower 
discharge  levels,  the  chlorination  stage  can  be 
modified  by  applying  lower  chlorine  charge  alone 
or  in  combination  with  chlorine  dioxide  addition. 
The  present  Swedish  environmental  requirements 
of  about  2  kg/ton  necessitate  such  measures.  Care- 
ful process  optimization  is  necessary  to  avoid 
changes  in  product  quality.  Modified  cooking  can 
be  one  way  to  create  the  extra  flexibility  necessary 
to  maintain  top  quality.  To  reduce  the  discharge 
levels  further,  new  process  technology  has  to  be 
introduced.  The  Prenox  process,  membrane  filtra- 
tion of  effluents,  and  partial  or  complete  recycle  of 
bleach  effluents  are  discussed,  along  with  external 
treatment  methods.  (Author's  abstract) 
W88-10310 


REQUIREMENTS  FOR  THE  TREATMENT  OF 
EFFLUENTS  FROM  CHEMICAL  PULP  MILLS 
IN  THE  F.R.G., 

Bayerische    Landesanstalt    fuer    Wasserforschung, 

Munich  (Germany,  F.R.). 

L.  Huber,  and  H.  Baumung. 

Water  Science  and  Technology   WSTED4,  Vol. 

20,  No.  l,p  19-24,  1988.  5  tab. 

Descriptors:  'Wastewater  treatment,  'Pulp  wastes, 
'Pulp    and    paper    industry,    'Chemical    wastes. 


'Germany,  'Water  quality  standards,  'Regula- 
tions, 'Bleaching  wastes,  Administrative  regula- 
tions. Wastes,  Industrial  wastes,  Effluents,  Evapo- 
ration, Incineration,  Standards,  Biological  treat- 
ment. 

In  1986,  the  11  chemical  pulp  mills  in  the  Federal 
Republic  of  Germany  produced  350  t  of  bleached 
sulfite  pulp.  With  the  enactment  of  the  so-called 
minimum  requirements  in  1982,  general  standards 
for  the  treatment  of  effluents  were  promulgated  for 
this  branch  of  industry.  They  comprise  various 
measures,  such  as  high-grade  recovery  of  spent 
liquor,  including  its  evaporation  and  incineration, 
partial  or  total  reuse  of  condensates  from  evapora- 
tion or  reduction  of  their  load  by  stripping,  and 
mechanical  treatment  of  total  wastewater.  In  view 
of  the  persisting  high  pollution  levels  of  German 
rivers  caused  by  pulp  mills,  more  stringent  stand- 
ards reflecting  the  present  state  of  the  art  will  be 
implemented  in  1991.  These  standards  are  re- 
viewed, covering  the  applicable  in-plant  and  exter- 
nal abatement  measures,  such  as  extended  cooking, 
substitution  of  elemental  chlorine,  and  biological 
treatment  for  decisive  improvement  of  the  chemi- 
cal pulp  mill  effluent  situation.  (Author's  abstract) 
W88-10311 


DEVELOPMENT  OF  WASTE  WATER  TREAT- 
MENT IN  THE  FINNISH  PULP  AND  PAPER 
INDUSTRY, 

Tampere  Univ.  of  Technology  (Finland). 

A.  Luonsi,  J.  Junna,  and  I.  Nevalainen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,   No.    1,   p   25-36,    1988.   9   fig,   2   tab,    14   ref. 

Descriptors:  'Finland,  'Pulp  and  paper  industry, 
'Wastewater  treatment,  'Activated  sludge  proc- 
ess, 'Water  quality  standards,  'Pulp  wastes,  Tech- 
nology, Oxygen  demand,  Biological  oxygen 
demand,  Sludge,  Activated  sludge,  Nutrients,  Eu- 
trophication,  Phosphorus,  Reviews,  Biological 
treatment,  Anaerobic  digestion,  Digestion,  Biode- 
gradation,  Standards,  Wastes,  Industrial  wastes. 

Recent  developments  in  wastewater  treatment  in 
Finland's  pulp  and  paper  industry  are  reviewed. 
Topics  discussed  include  the  role  of  the  pulp  and 
paper  industry  in  water  pollution  in  Finland,  me- 
chanical treatment,  aerated  lagoons,  aerobic  bio- 
filters,  activated  sludge  plants,  and  anaerobic  reac- 
tors. Thirteen  activated  sludge  plants  and  one  an- 
aerobic reactor  have  been  constructed  during  the 
last  four  years,  reducing  the  biological  oxygen 
demand  of  the  wastewater.  Target  values  set  for 
suspended  solids  and  biological  oxygen  demand  for 
1985  are  expected  to  be  achieved  during  1987. 
Activated  sludge  plants  create  potential  problems 
of  large  amounts  of  surplus  biological  sludge  and 
increased  nutrient  discharges,  especially  phospho- 
rus, increasing  the  eutrophication  of  discharge 
areas.  However,  nutrient  discharge  is  not  increased 
when  plants  are  operated  properly.  The  problem  of 
wastewater  treatment  is  complex,  since  any  sub- 
stance removed  from  wastewater  will  be  found 
either  in  the  sludge  or  in  the  air.  Future  standards 
and  current  research  are  discussed.  (Doria-PTT) 
W88-10312 


WATER  POLLUTION  ABATEMENT  IN 
SMALL  PAPER  MILLS  IN  INDIA, 

National  Productivity  Council,  New  Delhi  (India). 
L.  Panneerselvam. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  37-48,  1988.  2  fig,  5  tab,  5  ref. 

Descriptors:  'India,  'Pulp  and  paper  industry, 
'Pulp  wastes,  'Wastewater  treatment,  'Water  pol- 
lution control,  'Water  quality  standards,  Wastes, 
Industrial  wastes.  Water  pollution,  Silica,  Oxygen 
demand,  Biological  oxygen  demand,  Standards, 
Costs,  Operating  costs,  Economic  aspects,  Case 
studies.  Cost  analysis. 

Water  pollution  by  small  paper  mills  in  India  and 
its  abatement  are  discussed.  In  order  to  conserve 
forest  resources,  the  government  of  India  is  pro- 
moting small-scale  pulp  and  paper  mills  using  non- 
wood  agricultural  residues  as  raw  materials.  How- 
ever, while  the  quantity  of  wastewater  generated 
per  ton  of  paper  produced  by  a  small  mill  is  the 


same  as  from  a  large  integrated  pulp  and  paper  mill 
with  a  chemical  recovery  system,  the  biological 
oxygen  demand  load  of  a  small  mill  is  four  times 
higher  because  of  non-recovery  of  chemicals.  It  is 
not  economically  feasible  for  small  mills  to  recover 
the  chemicals  because  of  high  silica  content  and 
other  characteristics  of  the  black  liquor  and  the 
subsequent  large  capital  investment  needed  for  a 
recovery  system.  A  feasible  alternative  is  to  imple- 
ment various  pollution  abatement  measures,  with 
the  objective  not  only  of  reducing  the  fiber/chemi- 
cal loss  but  also  to  reduce  the  investment  and 
operating  costs  of  the  final  wastewater  treatment 
system.  A  case  study  on  water  pollution  control  in 
a  10-ton-per-day  mill  is  presented.  (Author's  ab- 
stract) 
W88-10313 


PRACTICAL  EXPERIENCES  IN  ACTIVATED 
SLUDGE  TREATMENT  WITHIN  THE  METSA- 
SERLA  GROUP, 

J.  Kettunen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  61-64,  1988.  1  fig. 

Descriptors:  'Activated  sludge  process, 
'Wastewater  treatment,  'Biological  treatment, 
'Waste  disposal,  'Pulp  and  paper  industry,  'Pulp 
wastes,  Sludge,  Activated  sludge,  Oxygen  demand, 
Biological  oxygen  demand,  Technology,  Finland, 
Phosphorus,  Reviews,  Finland,  Cost  analysis,  Eco- 
nomic aspects,  Performance  evaluation,  Wastes, 
Industrial  wastes. 

The  wastewater  treatment  experiences  of  a  single 
forest  industry  company  in  Finland  using  the  acti- 
vated sludge  system  are  discussed.  The  Metsa- 
Serla  group  produces  a  variety  of  pulps  and  oper- 
ates five  activated  sludge  plants.  Process  control, 
sludge  treatment  and  disposal,  planning,  and  toxici- 
ty of  mill  wastewater  are  described.  Operating 
costs  depend  on  the  mill  production  process  and 
the  size  of  the  operation.  It  is  concluded  that 
activated  sludge  treatment  is  a  good  possibility  for 
the  treatment  of  forest  industry  wastewaters  if  the 
key  problem  is  to  decrease  the  oxygen  consump- 
tion of  the  effluent.  The  successful  use  of  this 
technology  requires  that  the  water  economy  of  the 
mill  meet  modern  standards.  (Doria-PTT) 
W88-10315 


EFFICIENCY  OF  A  BIOLOGICAL  ACTIVATED 
SLUDGE  EFFLUENT  TREATMENT  PLANT 
WITH  EXTENDED  AERATION, 

Schauman  (W.)  Oy  A.B.,  Jakobstad  (Finland). 
R.  Skogman,  and  R.  Lammi. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  65-72,  1988.  3  fig,  6  tab. 

Descriptors:  'Water  pollution  control, 
'Wastewater  treatment,  'Biological  treatment, 
'Pulp  wastes,  'Activated  sludge  process,  Aeration, 
Pulp  and  paper  industry,  Cost  analysis,  Sludge, 
Activated  sludge,  Finland,  Wastes,  Industrial 
wastes,  Effluents,  Costs,  Capital  costs,  Operating 
costs,  Labor  costs,  Maintenance  costs,  Economic 
aspects. 

The  Wilh.  Schauman  Company  in  Jakobstad,  Fin- 
land has  chosen  activated  sludge  with  extended 
aeration  from  among  the  available  methods  for 
treating  pulp  mill  effluent.  The  design,  operation, 
characteristics,  and  economics  of  the  system  are 
discussed.  The  plant  has  operated  since  the  begin- 
ning of  1986  with  good  results.  Besides  the  reduc- 
tion of  biological  oxygen  demand  and  suspended 
solids,  there  has  been  a  marked  decrease  of  chlorin- 
ated phenols.  Chlorinated  substances  with  higher 
molecular  weights  are  also  removed  during  the 
process.  It  is  concluded  that  a  plant  of  this  type 
can  be  a  significant  argument  in  future  discussions 
on  restrictions  of  various  compounds  released  from 
a  pulp  mill  with  bleaching  plant.  (Author's  ab- 
stract) 
W88-10316 


PARTITIONING    OF    ORGANIC    CHLORINE 
BETWEEN  BULK  WATER  AND  BENTHAL  IN- 
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TERSTITIAL  WATER  THROUGH  A  KRAFT 
MILL  AERATED  LAGOON, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

C.  W.  Bryant,  G.  L.  Amy,  R.  Neill,  and  S.  Ahmad. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  73-79,  1988.  3  tab,  10  ref. 

Descriptors:  'Wastewater  treatment,  *Pulp  wastes, 
*Benthic  environment,  'Organic  compounds, 
'Chlorinated  hydrocarbons,  Interstitial  water, 
•Aerated  lagoons,  Fate  of  pollutants,  Bleaching 
wastes,  Environment,  Mills,  Hydrocarbons,  Bio- 
transformation, Bioaccumulation,  Accumulation, 
Wastes,  Industrial  wastes,  Biochemical  oxygen 
demand.  Organic  compounds,  Chlorine,  Kraft 
mills,  Pulp  and  paper  industry,  Lagoons,  Bleaching 
wastes. 

A  study  was  undertaken  to  delineate  the  partition- 
ing of  organic  chlorine  between  benthal  solids  and 
interstitial  water,  and  to  compare  organic  chlorine 
levels  in  interstitial  versus  overlying  water,  during 
treatment  of  kraft  mill  wastewater  in  an  aerated 
lagoon.  Organic  chlorine  was  measured  as  the  non- 
purgeable  fraction  of  organic  halide.  While  the 
lagoon  was  very  effective  in  removing  biochemical 
oxygen  demand  and  suspended  solids,  it  was  capa- 
ble of  removing  only  approximately  one-third  of 
the  total  organic  halide.  Significantly  lower  liquid 
phase  total  organic  halide  and  total  organic  carbon 
concentrations  were  found  in  core  water  as  op- 
posed to  overlying  water  samples.  This  result,  cou- 
pled with  lower  values  of  the  ratio  of  total  organic 
halide  to  total  organic  carbon  for  core  waters, 
indicates  that  significant  dehalogenation  and  or- 
ganic carbon  degradation  occurs  within  the  anoxic 
benthal  zone.  Biosorption  plays  a  significant  role  in 
transporting  total  organic  halide  compounds  from 
the  water  column  to  the  benthal  layer.  (Doria- 
FTT) 
W88-10317 


CONTROL  OF  THE  PHOSPHORUS  LEVEL  OF 
EFFLUENT  IN  THE  TREATMENT  OF  FOREST 
INDUSTRY  WASTE  WATERS, 

Soil  and  Water  Ltd.,  Helsinki  (Finland). 

P.  Vaananen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  81-86,  1988.  6  tab,  5  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Phospho- 
rus, 'Pulp  wastes,  'Wastewater  treatment,  'Acti- 
vated sludge  process,  'Nutrient  removal,  Wastes, 
Industrial  wastes,  Tertiary  wastewater  treatment, 
Sludge,  Activated  sludge,  Oxygen  demand,  Bio- 
logical oxygen  demand,  Eutrophication,  Finland, 
Effluents,  Precipitation,  Sulfates,  Chemical  treat- 
ment. 

The  phosphorus  load  from  wastewater  treatment 
plants  in  Finland  has  decreased  since  1970.  The 
construction  of  activated  sludge  plants  for  the 
treatment  of  forest  industry  wastewaters  will  dras- 
tically reduce  the  biological  oxygen  demand  level, 
but  may  substantially  increase  the  phosphorus  load. 
Possible  treatment  methods  are  discussed  based  on 
pilot  and  full-scale  experiments  in  two  kraft  pulp 
mills.  Chemical  treatment  using  simultaneous  pre- 
cipitation by  ferrous  sulfate  is  studied  in  detail.  It  is 
concluded  that  phosphorus  concentration  can  be 
reduced  to  a  level  of  1.2  mg/1  cost-effectively  by 
adding  ferrous  sulfate  to  the  aeration  basin.  Fer- 
rous sulfate  also  has  a  slight  positive  effect  on  such 
sludge  properties  as  settleability.  Improvement  is 
also  possible  in  the  conventional  activated  sludge 
process  by  automation  of  nutrient  feed.  (Doria- 
PTT) 
W88-10318 


SITE  HIGH  RATE  UASB  ANAEROBIC  DEM- 
ONSTRATION PLANT  TREATMENT  OF  NSSC 
WASTEWATER, 

Paques  B.V.,  Balk  (Netherlands). 
L.  H.  A.  Habets,  M.  H.  Tielbaard,  A.  M.  D. 
Ferguson,  C.  F.  Prong,  and  A.  J.  Chmelauskas. 
Water  Science  and  Technology   WSTED4,  Vol. 
20,  No.  1,  p  87-97,  1988.  5  fig,  3  tab,  9  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Pulp  and  paper  industry,  'Wastewater 


facilities,  'Sludge,  'Pulp  wastes,  Cost  analysis, 
Wastes,  Industrial  wastes,  Industrial  plants,  Mills, 
Effluents,  Optimization,  Pilot  plants,  Technology, 
Performance  evaluation,  Costs,  Capital  costs,  Op- 
erating costs,  Digestion. 

Laboratory  scale  and  pilot  plant  studies  were  per- 
formed on  the  suitability  of  upflow  anaerobic 
sludge  blanket  (UASB)  technology  for  treating 
pulp  mill  effluent.  On-site  demonstration  studies 
were  conducted  at  the  automated  MacMillan  Bloe- 
del  pilot  plant  at  Burlington,  Ontario  to  confirm 
wastewater  treatability,  optimize  design  loading 
rates,  and  confirm  granular  sludge  growth.  Start- 
up performance  results  and  operation  at  incremen- 
tal loadings  under  steady  state  conditions  are  pre- 
sented, together  with  the  experience  gained  during 
extreme  variations  in  mill  effluent  quality  and  flow. 
Preliminary  results  disclose  that  a  biological 
oxygen  demand  removal  efficiency  of  80%  or 
more  is  achieved  at  weekly  average  loadings  of  15 
kg  COD/cu  m/day,  and  the  process  is  resilient  to 
daily  swings  in  wastewater  quality.  Results  show  a 
net  accumulation  of  granular  sludge.  The  practical 
application  of  this  technology  from  a  mill  operat- 
ing perspective  is  discussed,  and  the  layout  for  a 
full-scale  installation  with  projected  capital  and 
operating  costs  is  provided.  (Author's  abstract) 
W88-10319 


TAMAN  PROCESS:  EXPERIENCES  OF  FULL- 
SCALE  OPERATION  AT  ANJALA  PAPER 
MILL, 

Tampella  Oy  A.B.,  Tampere  (Finland). 

M.  Lehtomaki. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.    1,  p  99-105,   1988.   5  fig,   5   tab,   2  ref. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  'Pulp  and  paper  industry,  'Wastewater 
facilities,  'Sludge  dewatering,  'Fluidized  process, 
'Pulp  wastes,  Digestion,  Mills,  Wastes,  Industrial 
wastes,  Industrial  plants,  Oxygen  demand,  Biologi- 
cal oxygen  demand,  Clarification,  Finland,  Water 
use,  Sludge,  Sludge  drying,  Incineration. 

The  first  full-scale  anaerobic  wastewater  treatment 
plant  in  the  Finnish  wood  processing  industry  has 
been  completed  at  Anjala  Paper  Mill.  This 
TAMAN  process  together  with  the  extensive  re- 
newal of  the  water  circulation  systems  as  well  as 
solids  recovery  have  made  it  possible  to  meet  the 
new  environmental  requirements  coming  into  force 
in  June,  1987.  The  total  BOD7  reduction  due  to 
this  program  is  nearly  90%.  The  wastewater  flow 
through  the  TAMAN  process  is  11,000  cu  m/day. 
The  specific  water  consumption  of  the  debarking 
plant  has  been  minimized,  and  circulation  water  is 
clarified  in  a  separate  settler.  TAMDEC  gravity 
thickeners  make  solids  retention  more  effective, 
and  the  TASSTER  screw  press  ensures  that  all  the 
mill's  sludge  is  dewatered  before  fluidized  bed 
incineration.  (Author's  abstract) 
W88-10320 


SEQUENTIAL  ANAEROBIC  AND  AEROBIC 
TREATMENT  OF  KRAFT  PULPING  WASTES, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

R.  Qiu,  J.  F.  Ferguson,  and  M.  M.  Benjamin. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  107-120,  1988.   11  fig,  6  tab,   11  ref. 

Descriptors:  'Anaerobic  digestion,  'Aerobic  diges- 
tion, 'Pulp  wastes,  'Wastewater  treatment,  'Kraft 
mills,  'Bleaching  wastes.  Digestion,  Pulp  and 
paper  industry,  Mills,  Industrial  plants,  Industrial 
wastes,  Wastes,  Sulfur,  Nutrient  removal,  Carbon, 
Organic  carbon,  Chlorine,  Oxygen  demand,  Chem- 
ical oxygen  demand,  Biological  oxygen  demand. 
Suspended  solids. 

A  study  of  sequential  anaerobic  and  aerobic  treat- 
ment was  conducted  with  combinations  of  kraft 
evaporator  condensate  (KEC)  and  caustic  extrac- 
tion (CE)  stage  bleaching  effluent.  In  addition  to 
conventional  measures  of  treatment  efficiency,  the 
transformations  and  removal  of  sulfur  compounds 
from  the  KEC  and  changes  in  molecular  size  frac- 
tion of  organic  carbon  and  organic  chlorine  were 
measured.   A   large   fraction   of  the   BOD   in   the 


combined  waste  could  be  removed  in  the  anaerobic 
stage  at  loadings  of  up  to  at  least  15  kg  COD/cu 
m/day.  The  overall  process  produced  an  effluent 
with  <  30  mg/1  BOD  and  suspended  solids  with 
varying  amounts  of  COD,  depending  on  the  CE 
fraction  being  treated.  Fractional  removals  of  or- 
ganic carbon  and  COD  were  approximately  equal 
and  were  significantly  greater  than  that  of  organic 
chlorine.  Removal  efficiencies  were  higher  for  the 
low  molecular  weight  fraction.  One  third  of  the 
influent  sulfur  was  removed  as  H2S  gas  in  the 
anaerobic  stage.  The  remaining  sulfur  was  largely 
oxidized  to  sulfate  in  the  aerobic  stage,  with  nearly 
complete  elimination  of  odors.  (Author's  abstract) 
W88-10321 


IMPROVEMENT  OF  COD  ELIMINATION  IN 
ACTIVATED  SLUDGE  TREATMENT  PLANT 
FOR  PULP  AND  PAPER  MILL  WASTE 
WATERS, 

Papiertechnische    Stiftung    fuer    Forschung    und 
Ausbildung  in  Papiererzeugung  und  -Verarbeitung, 
Munich  (Germany,  F.R.).  Wasser-  und  Abwasser- 
forschungsstelle. 
C.  H.  Moebius. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  121-132,  1988.  17  fig,  1  tab,  7  ref. 
Arbeitsgemeinschaft  Industrieller  Forschungsver- 
einigungen  e.V.  (AIF)  Research  Project  5876. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Chemical  oxygen  demand,  'Activated 
sludge  process,  'Pulp  wastes,  Sludge,  Pulp  and 
paper  industry,  Activated  sludge,  Oxygen  demand, 
Biodegradation,  Effluents,  Standards,  Water  qual- 
ity standards,  Optimization,  Cost  analysis,  Diges- 
tion, Aerobic  digestion,  Anaerobic  digestion, 
Sludge,  Retention  time. 

In  recent  years,  authorities  have  issued  more  strin- 
gent chemical  oxygen  demand  (COD)  regulations 
for  industrial  effluents  in  addition  to  biological 
oxygen  demand  (BOD)  limitations.  Optimization 
of  operation  in  the  activated  sludge  treatment  plant 
can  be  an  effective  way  to  meet  those  regulations 
without  increasing  treatment  cost.  A  well  dimen- 
sioned aerobic  or  anaerobic  plus  aerobic  treatment 
plant  for  pulp  or  paper  mill  wastewaters  is  capable 
of  reducing  BOD  effluent  concentrations  to  values 
below  25  mg/1.  If  the  aerobic  plant  is  just  big 
enough  to  meet  this  limit,  COD  elimination  will  be 
found  to  be  in  a  certain  ratio  to  BOD  elimination, 
which  has  become  well  known  in  recent  years.  If 
this  COD  elimination  is  not  sufficient  to  meet 
official  requirements  for  COD  concentration  in  the 
effluent,  improvement  of  COD  elimination  by  opti- 
mizing the  operating  conditions  of  the  activated 
sludge  plant  may  be  possible.  Lowering  BOD 
sludge  loading  and  increasing  hydraulic  retention 
time  to  more  than  8  hours  generally  are  the  ways 
to  do  this.  Concentration  of  dissolved  oxygen  has 
no  effect  on  COD  elimination  above  1  mg/1.  The 
best  COD  elimination  can  be  obtained  in  optimized 
aeration  cascade  reactors  and  two  stage  aeration 
reactors.  (Author's  abstract) 
W88-10322 


ANAEROBIC  TREATMENT  OF  SULPHUR- 
CONTAINING  EFFLUENTS, 

Centre  Technique  de  I'lndustrie  des  Papiers  Car- 
tons et  Cellulose,  Grenoble  (France). 
M.  Pichon,  J.  Rouger,  and  E.  Junet. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   1,  p  133-141,  1988.  6  fig,  5  tab,   12  ref. 

Descriptors:  'Sulfur,  'Anaerobic  digestion, 
'Wastewater  treatment,  'Biological  treatment, 
'Pulp  wastes,  Effluents,  Digestion,  Wastes.strial 
wastes,  Cost  analysis,  Sulfites,  Bacteria,  Biodegra- 
dation, Pilotts,  Pulp  and  paper  industry,  Oxygen 
demand,  Chemical  oxygen  demand.  Biological 
oxygen  demand. 

A  new  method  of  defibering  wood  chips  and  pro- 
ducing chemi-thermomechanical  pulp  (CTMP) 
with  significant  capital  and  energy  savings  has 
been  developed.  The  pollution  load  of  bleached 
CTMP  effluent  varied  between  40-60  kg/t  for 
BOD5  and  120-210  kg/t  for  COD.  The  process 
includes  a  sulfite  stage,  and  the  effluent  contains 
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sulfur  compounds  that  are  toxic  to  methanogenic 
bacteria.  Studies  were  conducted  on  anaerobic 
fixed  bed  reactors  with  upflow  or  downfiow  feed 
modes.  It  is  necessary  to  progressively  acclimate 
bacteria  to  increasing  concentrations  of  sulfur  com- 
pounds. Permanent  functioning  of  reactors  is  possi- 
ble with  COD/S  ratios  near  10-12  where  propio- 
nate concentrations  are  increasing.  Upflow  reac- 
tors are  more  efficient  than  downfiow  reactors, 
with  a  maximum  loading  rate  of  3.5  kg  COD/cu 
m/day  corresponding  to  800  mg/1  as  S.  With 
hybrid  sludge  bed/fixed  bed  reactors,  it  is  possible 
to  enhance  anaerobic  treatment  efficiency.  A  COD 
loading  rate  of  4.7  kg/cu  m/day  can  be  maintained 
with  a  residence  time  of  2  days  and  a  pollution 
load  removal  efficiency  of  45%  for  COD  (55% 
with  complementary  oxidation)  and  70%  for 
BOD5.  The  economics  of  effluent  treatment  give 
an  investment  cost  of  about  $20/ADt  for  the  acti- 
vated sludge  process  and  $12.50/ADt  for  anaero- 
bic fixed  bed  treatment.  (Author's  abstract) 
W88-10323 


ANAEROBIC  PROCESS  FOR  TREATMENT  OF 
CTMP  EFFLUENT, 

Lund  Univ.  (Sweden).  Dept.  of  Applied  Microbi- 
ology. 

T.  Welander. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  143-147,  1988.  2  fig,  5  ref. 

Descriptors:  *Pulp  and  paper  industry,  *Pulp 
wastes,  'Wastewater  treatment,  'Biological  treat- 
ment, 'Anaerobic  digestion,  Wastes,  Industrial 
wastes,  Digestion,  Oxygen  demand,  Biological 
oxygen  demand,  Chemical  oxygen  demand,  Alumi- 
num, Iron,  Calcium,  Bacteria,  Methane  bacteria, 
Sewage  bacteria,  Fatty  acids,  Effluents,  Biomass, 
Enzymes,  Odor  control. 

A  multi-stage  process  for  treatment  of  chemi-ther- 
momechanical  pulp  (CTMP)  effluent  has  been  de- 
veloped, consisting  of  primary  settling  and  four 
biological  stages.  The  concentration  of  hydrogen 
peroxide,  a  compound  toxic  to  anaerobic  bacteria, 
is  reduced  in  the  first  biological  stage  by  means  of 
the  biocatalytic  action  of  biomass  that  is  recycled 
from  the  following  acidogenic  and/or  aerobic 
stages.  The  second  stage  is  an  acidogenic  stage,  in 
which  volatile  fatty  acids  are  formed  and  remain- 
ing peroxide  is  decomposed.  A  mixture  of  alumi- 
num, iron,  and  calcium  salts  is  added  to  the  effluent 
in  order  to  detoxify  compounds  which  are  toxic  to 
methanogenic  bacteria.  The  main  part  of  the  COD 
and  BOD  removal  takes  place  in  the  third  stage, 
the  methanogenic  stage,  after  which  follows  an 
aerobic  stage  for  odor  removal.  The  COD  and 
BOD7  removals  in  the  anaerobic  part  of  the  proc- 
ess are  60  and  90%,  respectively,  and  the  methane 
yield  is  0.20-0.25  N  cubic  meters/kg  COD  re- 
moved. (Author's  abstract) 
W88-10324 


TREATABILITY  STUDIES  AND  TOXICITY  RE- 
DUCTION IN  PULP  AND  PAPER  MILL  EF- 
FLUENTS, 

RIPASA  S.A.,  Sao  Paulo  (Brazil). 

J.  B.  Galvao,  V.  M.  Grieco,  R.  P.  A.  Araujo,  M. 

R.  Ortolano,  and  E.  Bertoletti. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  149-160,   1988.  5  fig,  7  tab,  40  ref. 

Descriptors:  'Toxicity,  'Pulp  wastes,  'Pulp  and 
paper  industry,  'Wastewater  treatment,  'Biologi- 
cal treatment,  Fish,  Daphnia,  Mills,  Wastes,  Bioas- 
say.  Industrial  wastes,  Industrial  plants,  Effluents, 
Biodegradation,  Performance  evaluation.  Compari- 
son studies,  Crustaceans,  Oxygen  demand.  Chemi- 
cal oxygen  demand,  Biological  oxygen  demand. 
Pilot  plants,  Water  pollution  effects.  Indicators, 
Bioindicators. 

A  study  of  the  liquid  effluents  of  various  produc- 
tion process  stages  and  of  the  final  effluent  of  the 
RIPASA  S/A  Celulose  e  Papel  plant,  by  means  of 
conventional  parameters  and  toxicity,  was  under- 
taken. Using  these  parameters,  the  performances  of 
the  current  treatment  system  (an  aerated  pond)  and 
of  pilot-scale  experimental  systems  (using  aerobic 
biological  processes  with  one  or  two  stages)  were 
compared.  The  two-stage  system  yields  better  re- 


sults in  the  improvement  of  final  effluent  quality. 
Biological  degradation  rates  were  also  determined. 
It  is  thought  that  these  discharges  will  not  have  an 
impact  on  the  receiving  water,  as  far  as  toxicity  is 
concerned.  (Author's  abstract) 
W88-10325 


REMOVAL  OF  CHLOROPHENOLS  AND 
CHLOROLIGNINS  FROM  BLEACHING  EF- 
FLUENT BY  COMBINED  CHEMICAL  AND  BI- 
OLOGICAL TREATMENT, 

Goettingen   Univ.   (Germany,   F.R.).    Forstbotan- 

isches  Inst. 

O.  Milstein,  A.  Haars,  A.  Majcherczyk,  J. 

Trojanowski,  and  D.  Tautz. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   1,  p   161-170,   1988.  4  fig,  6  tab,  24  ref. 

Bundesministerium  fuer  Forschung  und  Technolo- 

gie  Grant  02-WA  382. 

Descriptors:  'Phenols,  'Lignins,  'Chlorinated  hy- 
drocarbons, 'Bleaching  wastes,  'Chemical  treat- 
ment, 'Biological  treatment,  'Wastewater  treat- 
ment, 'Pulp  and  paper  industry,  Wastes,  Industrial 
wastes,  Effluents,  Organic  matter,  Chlorination, 
Pilot  plants,  Hydrocarbons,  Color,  Organoleptic 
properties,  Oxygen  demand,  Chemical  oxygen 
demand,  Biological  oxygen  demand,  Toxicity, 
Fish,  Enzymes,  Fungi,  Degradation,  Biodegrada- 
tion. 

Organic  matter  from  spent  bleaching  effluents 
(from  chlorination  (C)  or  extraction  (E)  stages,  or 
a  mixture  of  both)  was  precipitated  as  a  water 
insoluble  complex  with  polyethyleneimine  (polyi- 
mine).  Precipitation  was  performed  in  a  pilot  unit 
operating  automatically.  The  color,  chemical 
oxygen  demand  (COD),  and  adsorbable  organic 
halogens  (AOX)  were  reduced  in  the  C-effluent  by 
up  to  92%,  65%,  and  84%,  respectively.  Regard- 
ing the  E-stage  effluent,  reduction  was  up  to  76% 
for  color,  70%  for  COD,  and  73%  for  AOX.  No 
significant  reduction  of  BOD5  was  observed  in  the 
supernatant  of  the  treated  effluent.  Fish  toxicity 
was  greatly  reduced.  Laccase  increased  the  molec- 
ular weight  of  the  effluent  constituents,  thus  facili- 
tating subsequent  precipitation.  After  treatment 
with  laccase,  the  bulk  of  mono-  and  dichloro- 
phenol  is  coprecipitated  with  the  liquors  from  the 
C  and  E  bleaching  stages.  Fungi  (representatives  of 
the  genera  Aspergillus  and  Penicillium)  achieved 
an  appreciable  level  of  degradation  of  chlorophen- 
ols  and  other  chloroorganic  compounds  from  the 
bleaching  effluent.  (Author's  abstract) 
W88-10326 


NEW  IDEAS  ON  POLLUTION  CONTROL  IN 
THE  PULP  AND  PAPER  INDUSTRY-ARE 
THERE  ANY, 

Confederation  of  Finnish  Industries,  Helsinki. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-10331 


RECENT  DEVELOPMENTS  IN  PROCESS  AND 
REACTOR  DESIGN  FOR  ANAEROBIC 
WASTEWATER  TREATMENT, 

Kernforschungsanlage  Juelich  G.m.b.H.   (Germa- 
ny, F.R.).  Inst,  fuer  Biotechnologie. 
A.  Aivasidis,  and  C.  Wandrey. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.   1,  p  211-218,   1988.   5  fig,  6  tab,  9  ref. 

Descriptors:  'Anaerobic  digestion,  'Bleaching 
wastes,  'Wastewater  facilities,  'Pulp  wastes, 
•Wastewater  treatment,  'Biological  treatment, 
Wastes,  Industrial  wastes,  Biomass,  Carbon,  Sul- 
fites, Oxygen  demand,  Chemical  oxygen  demand. 
Digestion,  Microbial  degradation,  Pilot  plants, 
Design  criteria,  Degradation,  Pulp  and  paper  in- 
dustry, Biodegradation. 

Experiments  on  anaerobic  treatment  of  sulfite 
evaporator  condensate  from  pulp  mills  were  car- 
ried out  for  the  optimization  of  anaerobic 
wastewater  treatment,  using  immobilized  microor- 
ganisms in  a  12-liter  fixed-bed  looped  reactor. 
Porous  sintered  glass  with  a  porosity  of  about  50% 
and  a  mean  pore  diameter  of  60-100  microns 
served  as  the  medium.  The  reactor  was  operated 
for  several  months  under  steady-state  conditions  at 


different  residence  times.  At  a  residence  time  of  1 1 
h,  84%  of  the  chemical  oxygen  demand  was  re- 
moved at  loading  rates  up  to  100  kg  COD/cu  m/ 
day.  Optimization  of  porosity  and  pore  size  distri- 
bution brought  about  a  further  improvement  in  the 
volume  time  yield  of  biogas.  Removal  rates  up  to 
160  kg  COD/cu  m/day  could  be  obtained  using 
reticulated  sintered  glass  with  a  porosity  of  60% 
and  a  pore  size  distribution  of  60-300  microns. 
Experiments  are  currently  being  carried  out  in  a 
pilot  plant  (reactor  volume  1.0  cu  m)  to  obtain  data 
for  scaling  up  and  calculating  the  economic  viabili- 
ty of  the  process.  (Author's  abstract) 
W88-10332 


METHANOGENIC  TOXICITY  OF  BARK  TAN- 
NINS AND  THE  ANAEROBIC  BIODEGRADA- 
BILITY  OF  WATER  SOLUBLE  BARK 
MATTER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

J.  A.  Field,  M.  J.  H.  Leyendeckers,  R.  Sierra 

Alvarez,  G.  Lettinga,  and  L.  H.  A.  Habets. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  219-240,  1988.  12  fig,  13  tab,  47  ref. 

Descriptors:  'Pulp  and  paper  industry,  'Pulp 
wastes,  'Wastewater  treatment,  'Wood  wastes, 
'Methane  bacteria,  'Biological  treatment,  'Biode- 
gradation, 'Anaerobic  digestion,  'Tannins,  'Tox- 
icity, Wastes,  Industrial  wastes,  Digestion,  Oxygen 
demand,  Chemical  oxygen  demand,  Phenols, 
Trees,  Pine  trees,  Birch  trees,  Assays,  Bioassays, 
Chromatography,  Gas  chromatography,   Acidity. 

A  study  was  conducted  to  determine  the  fermenta- 
ble chemical  oxygen  demand  (COD)  substrate  of 
bark  soluble  matter  in  forest  industry  wastewaters 
and  to  determine  if  the  bark  tannins  are  responsible 
for  the  previously  observed  methanogenic  toxicity. 
The  principal  methanogenic  toxins  were  identified 
as  tannins,  which  account  for  about  half  of  the 
aqueous  extractable  COD  of  tree  bark.  The  50% 
inhibitory  concentration  of  bark  tannins  average 
approximately  600  mg  COD/1.  The  toxicity  caused 
by  the  resin  fraction  of  bark  was  found  not  to  be 
important  to  the  toxicity  of  aqueous  extracts,  due 
in  part  to  poor  solubility  at  the  low  pH  of  aqueous 
extraction.  Anaerobic  biodegradability  results  indi- 
cated that  30%  to  50%  of  the  bark  water-soluble 
COD  can  be  acidified  to  methanogenic  substrates 
during  short-term  digestion.  Pine  and  birch  bark 
water-soluble  COD  acidified  up  to  70%  after  long- 
term  batch  digestion  of  7  weeks.  The  high  level  of 
bark  aqueous  extract  UV  absorbance  elimination 
by  anaerobic  digestion  and  the  appearance  of  inter- 
mediates indicated  that  at  least  some  of  the  bark 
phenolic  compounds  were  included  in  the  methan- 
ogenic substrate.  (Doria-PTT) 
W88-10333 


PROCESS  ALTERNATIVES  FOR  ENHANCED 
BIOLOGICAL  TREATMENT  EFFICIENCY  OF 
FOREST  INDUSTRY  EFFLUENTS, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

A.  Mehner,  H.  Morange,  J.  Rintala,  R.  Silvo,  and 

M.  Viitasaari. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.    1,  p  241-250,   1988.   3  fig,  6  tab,  7  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
treatment,  'Pulp  and  paper  industry,  'Activated 
sludge  process,  'Anaerobic  digestion,  'Aerobic 
treatment,  Finland,  Sludge,  Activated  sludge, 
Legal  aspects.  Digestion,  Effluents,  Phosphorus, 
Sedimentation,  Performance  evaluation,  Technolo- 
gy- 

The  advantages  and  disadvantages  of  some  biologi- 
cal process  units  completing  activated  sludge  treat- 
ment plants  in  the  forest  products  industry  are 
studied.  In  experimental  studies  a,  b,  and  c,  a  two- 
stage  activated  sludge  process,  a  modified  activat- 
ed sludge  process,  and  an  anaerobic  pretreatment, 
respectively,  were  examined.  The  results  of  these 
studies  show  that  a  selective,  highly  loaded  first 
stage  of  a  two-stage  activated  sludge  process  can 
efficiently  equalize  and  improve  effluent  quality, 
especially  when  the  suspended  solids  concentration 
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in  the  influent  is  high  (Study  a),  that  an  anoxic/ 
anaerobic  unit  together  with  a  small  aerated  con- 
tact unit  combined  with  a  conventional  activated 
sludge  process  can  reduce  phosphorus  levels  in  the 
effluent  (Study  b),  and  that  anaerobic  pretreatment 
of  concentrated  wastewaters  efficiently  reduces 
the  organic  loading,  improves  sludge  settling  prop- 
erties, and  reduces  sludge  yield  and  phosphorus 
demand  (Study  c).  (Authors  abstract) 
W88-10334 


USE  OF  ENZYMES  FOR  WASTEWATER 
TREATMENT  IN  THE  PULP  AND  PAPER  IN- 
DUSTRY--A  NEW  POSSIBILITY, 

Alko  Oy  A.B.,  Helsinki  (Finland). 

R.  Hakulinen. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   1,  p  251-262,   1988.  9  fig,  8  tab,   18  ref. 

Descriptors:  *Enzymes,  *Pulp  and  paper  industry, 
'Wastewater  treatment,  "Biological  treatment, 
Color,  Organoleptic  properties,  Biodegradation, 
Degradation,  Microbial  degradation. 

The  use  of  enzymes  and  the  products  of  genetic 
engineering  for  wastewater  treatment  in  the  pulp 
and  paper  industry  is  discussed.  The  most  impor- 
tant enzymes  include  ligninase,  cellulase,  lyso- 
zymes,  laccase,  and  especially  peroxidase,  used  for 
color  removal  in  bleaching  effluents.  Enzymes  can 
also  be  mixed  with  special  microbes  that  normally 
do  not  have  high  enzyme  activity,  to  remove  recal- 
citrant and  harmless  compounds  from  wastewater. 
It  is  concluded  that  the  use  of  enzymes  might  be 
economical,  with  modern  technology  producing 
special  tailor-made  enzymes  for  different  purposes. 
More  basic  research  is  needed  on  the  behavior  of 
organisms  and  new  biological  processes  must  be 
developed.  (Doria-PTT) 
W88-10335 


DETERMINATION  OF  INHIBITING  AND 
TOXIC  CONCENTRATIONS  OF  PAPER  AUX- 
ILIARY AGENTS, 

Hanover  Univ.  (Germany,  F.R.). 

H.  Ruffer,  and  H.-J.  Boeck. 

Water  Science  and  Technology   WSTED4,  Vol. 

20,  No.  1,  p  269-270,  1988.  1  fig. 

Descriptors:  Toxicity,  "Inhibition,  *Methane  bac- 
teria, "Wastewater  treatment,  "Biological 
wastewater  treatment,  *Pulp  wastes,  Pulp  and 
paper  industry,  Bacteria,  Anaerobic  bacteria, 
Wastes,  Industrial  wastes,  Sludge,  Bulking  sludge. 

Paper  auxiliary  agents  used  in  paper  production 
can  have  an  inhibiting  or  toxic  effect  on  microor- 
ganisms in  wastewater  treatment  plants.  The  toxic 
concentrations  of  these  compounds  to  methane 
bacteria  were  examined  in  the  laboratory.  Three 
classes  of  anti-foaming  agents,  six  classes  of  sizing 
agents,  and  three  classes  of  retention  agents  caused 
little  or  no  inhibition,  although  there  was  a  danger 
of  sludge  bulking.  Two  classes  of  wet-strength 
agents  caused  obvious  inhibition.  Slimicides,  which 
were  examined  very  closely,  caused  strong  inhibi- 
tion which  usually  decreased  only  slowly  (after  30 
h).  Three  classes  of  cleaners  also  had  a  strong 
inhibitory  effect.  Effects  vary  depending  on  time 
and  the  type  of  pre-treatment  (temperature,  pH, 
aerobic/anaerobic  conditions)  and  sludge  concen- 
trations. (Doria-PTT) 
W88-10336 


METABOLISM  OF  RESIN  ACIDS  IN  ANAERO- 
BIC SYSTEMS, 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

P.  N.  McFarlane,  and  T.  A.  Clark. 
Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.    1.   p   273-276,    1988.   5   fig,   3  tab,    1    ref. 

Descriptors:  "Resins,  "Wastewater  treatment,  "Bi- 
ological wastewater  treatment,  "Pulp  wastes,  "An- 
aerobic treatment,  "Metabolism,  "Fatty  acids, 
Degradation,  Biodegradation,  Digestion,  Anaero- 
bic digestion.  Fate  of  pollutants.  Accumulation, 
Chromatography,  Gas  chromatography,  Biomass, 
Sludge,  Wastes,  Industrial  wastes. 


The  fate  of  resin  acids  during  anaerobic  treatment 
of  wood  processing  wastewaters  was  studied. 
Upflow  anaerobic  sludge  blanket  (UASB)  reactor 
studies  were  conducted  using  an  authentic 
wastewater  to  assess  the  degradation  and  accumu- 
lation of  resin  acids  within  the  reactor.  Complete- 
ly-mixed stirred  tank  reactor  studies  (CSTR)  were 
conducted  using  a  synthetic  wastewater  to  deter- 
mine whether  cometabolism  was  important  for 
resin  acid  degradation.  Resin  and  fatty  acid  remov- 
als from  the  UASB  reactor  were  quantified  by 
analysis  of  the  screw  press  wastewater  and  the 
soluble  UASB  effluent.  Compounds  were  identi- 
fied using  gas  chromatography/mass  spectrometry. 
In  the  CSTR,  the  methanogenic  consortium  metab- 
olized abietic  acid  with  galactose  as  a  supplementa- 
ry carbon  source.  It  is  concluded  that  (1)  in  the 
presence  of  readily  degradable  carbon  substrates, 
all  resin  acids  tested,  except  dehydroabietic  acid, 
underwent  biodegradation;  (2)  degradation  of  abi- 
etic acid  was  cometabolic,  and  no  significant  deg- 
radation of  dehydroabietic  acid  was  observed;  and 
(3)  methanogenic  consortia  may  acclimatize  to  su- 
persaturated concentrations  of  dehydroabietic  acid. 
(Doria-PTT) 
W88-10337 


ANAEROBIC  TREATMENT  OF  A  MIXTURE 
OF  CONDENSATE  AND  CAUSTIC  EXTRAC- 
TION LIQUOR  FROM  A  DISSOLVING  PULP 
MILL, 

AC  Biotechnics  A.B.,  Lund  (Sweden). 

E.  Sarner. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  279-281,  1988.  2  fig,  3  ref. 

Descriptors:  "Pulp  wastes,  "Wastewater  treatment, 
"Biological  wastewater  treatment,  "Bases,  "Anaer- 
obic digestion,  "Pulp  and  paper  industry,  Wastes, 
Industrial  wastes,  Digestion,  Toxicity,  Mills,  Paper 
mills.  Industrial  plants,  Pilot  plants,  Oxygen 
demand,  Chemical  oxygen  demand.  Biological 
oxygen  demand,  Sludge,  Activated  sludge,  Bleach- 
ing wastes. 

A  mixture  of  condensate  and  caustic  extraction 
liquor  from  a  dissolving  pulp  mill  was  treated 
anaerobically  in  a  pilot  plant.  The  results  showed 
that  caustic  extraction  liquor  could  be  used  for  pH 
control,  and  thus  no  chemicals  were  needed  for 
this  purpose.  No  toxic  effects  could  be  seen  if  the 
flow  of  caustic  extraction  liquor  was  kept  in  the 
range  of  25-30%  of  the  total  flow.  The  anaerobic 
COD  reduction  averaged  about  50%  and  the  cor- 
responding BOD  reduction  varied  in  the  range  of 
70-80%.  (Author's  abstract) 
W88-10338 


IMPROVING  THE  SETTLING  OF  ACTIVATED 
SLUDGE  BY  CHEMICAL  ADDITIVES, 

Papiertechnische    Stiftung    fuer    Forschung    und 

Ausbildung  in  Papiererzeugung  und  -Verarbeitung, 

Munich  (Germany,  F.R.).  Wasser-  und  Abwasser- 

forschungsstelle. 

I.  Demel,  and  C.  H.  Mobius. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  283-286,  1988.  4  fig,  4  ref. 

Descriptors:  "Sedimentation,  "Activated  sludge, 
"Chemical  precipitation,  "Settling  tanks, 
"Wastewater  treatment,  "Biological  wastewater 
treatment,  "Pulp  wastes,  Sludge,  Bulking  sludge, 
Activated  sludge  process.  Lime,  Soil  types,  Ben- 
tonite.  Flocculation,  Degradation,  Biodegradation, 
Wastes,  Industrial  wastes. 

One  of  the  main  problems  encountered  in  biologi- 
cal wastewater  treatment  plant  of  paper  mills  is 
poor  settling  of  activated  sludge  in  secondary  sedi- 
mentation tanks.  In  many  cases,  activated  sludge 
volume  indices  stay  above  150  ml/g.  Moreover, 
bulking  of  sludges  in  activated  sludge  plants  of 
paper  mills  is  more  frequent  than  usual.  Bulking 
sludge  is  characterized  by  excessive  growth  of 
filamentous  microorganisms.  In  a  lab-scale  activat- 
ed sludge  plant,  tests  were  made  to  improve  the 
settling  of  activated  sludge  by  adding  the  follow- 
ing chemicals:  lime,  alkaline  activated  bentonite, 
powdered  lignite  coke,  polyelectrolytes  used  as 
flocculants.  The  findings  reveal  that  dosage  of  the 
above  additives  actually  gives  improved  sedimen- 


tation. Moreover,  biochemical  degradation  be- 
comes more  effective  if  bentonite  and  powdered 
lignite  coke  are  added.  Test  results  are  evaluated  to 
determine  the  extent  to  which  settling  of  the  acti- 
vated sludge  and  plant  efficiency  are  improved, 
taking  into  account  operational  and  wastewater 
parameters.  Using  lime,  bentonite,  lignite  coke,  or 
polyelectrolytes  is  an  economical  method  of  fight- 
ing or  preventing  acute  or  permanent  problems 
caused  by  bulking  sludge  and  high  sludge  volume 
indices.  (Author's  abstract) 
W88-10339 


CONTROL  OF  ACTIVATED  SLUDGE  CIRCU- 
LATION AND  OF  SECONDARY  SETTLING 
TANK  HYDRAULICS, 

Papiertechnische    Stiftung    fuer    Forschung    und 

Ausbildung  in  Papiererzeugung  und  -Verarbeitung, 

Munich  (Germany,  F.R.).  Wasser-  und  Abwasser- 

forschungsstelle. 

R.  Huster,  and  C.  H.  Mobius. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  287-290,  1988.  3  fig,  6  ref. 

Descriptors:  "Activated  sludge  process,  "Settling 
tanks,  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Process  control,  "Pulp 
wastes,  Sludge,  Activated  sludge,  Hydraulics,  Reg- 
ulations, Administrative  regulations,  Effluents, 
Pilot  plants,  Industrial  plants,  Mills,  Paper  mills, 
Wastes,  Industrial  wastes,  Sludge  volume  index, 
Pulp  and  paper  industry. 

The  directives  issued  by  the  German  Wastewater 
Association  (ATV)  and  by  the  British  Water  Re- 
search Centre  (WRC)  with  respect  to  the  rating 
and  control  of  activated  sludge  circuits  and  of  the 
loading  of  secondary  settling  tanks  of  biological 
wastewater  treatment  plants  were  studied  for  their 
applicability  to  paper  mill  effluents.  Several  years' 
testing  was  carried  out  on  an  activated  sludge  pilot 
plant  and  on  various  industrial  plants.  These  tests 
revealed  that  secondary  settling  tanks  of  paper  mill 
effluent  treatment  plants  may  safely  be  rated  in 
accordance  with  ATV  up  to  a  sludge  volume 
index  (SVI)  of  300  ml/g  and  a  sludge  return  rate  of 
3.  If  SVI  values  are  low,  the  WRC  process  permits 
excessive  surface  loadings  and  is  thus  only  practi- 
cable for  high  SVI  levels.  If  sedimentation  proper- 
ties of  the  activated  sludge  are  poor,  load  capacity 
limits  are  indicated  more  correctly  by  the  WRC 
method.  A  simplified  settling  velocity  method  de- 
rived from  the  WRC  process  gives  reliable  infor- 
mation on  the  load  capacity  of  secondary  settling 
tanks  and  may  readily  be  used  for  sludge  circula- 
tion control.  (Author's  abstract) 
W88-10340 


PRACTICAL  DESIGN  MODEL  FOR  CALCU- 
LATING BUBBLE  DIFFUSER  CONTACTOR 
OZONE  TRANSFER  EFFICIENCY, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 
K.  L.  Rakness,  R.  C.  Renner,  B.  A.  Hegg,  and  A. 
G.  Hill. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  2,  p  173-214,  Spring,  1988.  14  fig,  2  tab,  12 
ref. 

Descriptors:  "Ozonation,  "Disinfection, 

"Wastewater  treatment,  "Wastewater  facilities, 
"Bubbles,  "Design  criteria,  "Model  studies,  Ozone, 
Engineering,  Case  studies,  Water  treatment  facili- 
ties, Water  quality  management,  Detention  times, 
Temperature,  Hydrogen  ion  concentration. 

A  design  model  that  addresses  all  factors  affecting 
ozone  transfer  was  used  to  compare  measured 
transfer  efficiency  with  predicted  transfer  efficien- 
cy at  four  full-scale  wastewater  disinfection  facili- 
ties under  a  wide  range  of  conditions.  A  relatively 
good  prediction  was  obtained  at  each  plant.  The 
model  appeared  to  be  sensitive  to  changes  in  water 
quality  characteristics  and  to  changes  in  the  physi- 
cal characteristics  of  the  ozone  contact  basin.  An 
example  calculation  of  ozone  transfer  efficiency  is 
presented  along  with  the  effect  of  changes  to  some 
of  the  factors  affecting  transfer  efficiency,  such  as 
changes  in  diffuser  depth,  plant  elevation,  ozone 
concentration,  water  quality  (i.e.,  ozone  demand), 
pH,  detention  time,  temperature,  and  a  combina- 


164 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


tion  of  factors.  It  is  concluded  that  the  design 
model  may  be  used  to  evaluate  the  effect  of 
changes  in  plant  design  on  transfer  efficiency,  but 
cannot  provide  an  absolute  value  for  transfer  effi- 
ciency until  difficult-to-measure  parameters,  such 
as  bubble  diameter,  are  known.  (Author's  abstract) 
W88-10388 


IDENTIFICATION  AND  QUANTIFICATION 
OF  VOLATILE  ORGANIC  SPECIES  DURING 
MICROBIAL  TREATMENT  OF  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Chemical  and  Biochemical  Engineering. 

S.  Sikkema,  E.  Dienemann,  R.  Ahlert,  and  D. 

Kosson. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 

p  77-83,  May  1988.  11  fig,  2  tab,  6  ref. 

Descriptors:  "Organic  compounds,  "Pollutant 
identification,  'Chemical  analysis,  *Water  pollu- 
tion treatment,  "Wastewater  treatment,  "Lea- 
chates,  Microbial  degradation,  Biological 
wastewater  treatment,  Degradation,  Anaerobic  di- 
gestion, Aerobic  digestion,  Aerobic  treatment, 
Bacteria,  Aerobic  bacteria,  Anaerobic  bacteria, 
Chromatography,  Gas  chromatography.  Super- 
fund  sites,  Performacne  evaluation,  Performance 
evaluation. 

Sequential  anaerobic/aerobic  microbial  popula- 
tions, in  a  packed-bed  configuration,  were  em- 
ployed to  biodegrade  leachate  from  a  high  priority 
Superfund  site.  Leachate  characteristics  included 
up  to  100  ppm  (as  carbon)  volatile  organic  priority 
pollutants.  Identification  and  quantification  of 
these  pollutants  at  key  steps  in  the  biodegradation 
process  is  important.  A  method  employing  purge 
and  trap  concentration  followed  by  gas  chromato- 
graphic separation  was  developed  for  accurate 
identification  and  quantification  of  the  volatile 
compounds  of  interest.  Results  obtained  from  ap- 
plication of  this  method  to  the  leachate  treatment 
process  indicated  that  84  to  99%  of  the  specific 
volatile  priority  pollutants  were  biodegraded, 
under  anaerobic  conditions,  during  steady-state  op- 
eration. (Author's  abstract) 
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SIMULTANEOUS  REMOVAL  OF  OIL  AND 
HEAVY  METALS  FROM  INDUSTRIAL 
WASTEWATER  BY  JOINT  PRECIPITATION 
AND  AIR  FLOTATION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

V.  C.  Gopalratnam,  G.  F.  Bennett,  and  R.  W. 
Peters. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 
p  84-92,  May  1988.  11  fig,  5  tab,  14  ref. 

Descriptors:  "Wastewater  treatment,  "Flotation, 
"Precipitation,  "Industrial  wastewater,  "Heavy 
metals,  "Oil,  Wastewater,  Performance  evaluation. 
Hydroxides,  Hydroxides,  Hydrogen  ion  concentra- 
tion, Air  injection,  Separation  techniques,  Poly- 
mers, Adsorption,  Zinc,  Copper,  Lead. 

A  joint  precipitation  and  air  flotation  system  was 
used  to  simultaneously  remove  oil  and  heavy 
metals  from  an  industrial  wastewater.  The 
wastewaters  were  subjected  to  hydroxide  treat- 
ment and  chemical  collectors  simultaneously.  The 
flotation  tests  were  run  for  4  min.  For  the  particu- 
lar wastewaters  studied,  the  optimal  pH  and  air 
injection  rate  was  9.18  and  12,150  cu  cm/min, 
respectively.  Three  different  chemical  collectors 
were  investigated  (WOF-67,  Nalco-7182,  and  Jay- 
floc-806);  the  optimal  collector  dosage  was  typical- 
ly in  the  range  of  2-5  mg/L  (depending  on  the 
particular  chemical  collector  and  heavy  metal  of 
concern).  Removals  of  the  heavy  metals  and  oil 
typically  exceeded  85%;  oil  removals  as  great  as 
96.2%  were  achieved.  Removal  of  the  heavy 
metals  and  oil  probably  occurred  through  a  copre- 
cipitation-adsorption  mechanism.  Removals  of  the 
various  heavy  metals  compared  favorably  between 
the  individual  removal  and  simultaneous  removal 
(of  heavy  metals  and  oil)  studies.  The  selectivity 
for  individual  metal  species  can  be  affected  by 
appropriate  choice  of  the  chemical  collector,  its 
dosage,  pH,  and  air  injection  rate.  (Author's  ab- 
stract) 
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LAMELLA  SETTLERS:  MATERIAL  BAL- 
ANCES AND  CLARIFICATION  RATES, 

Lawrence  Livermore  National  Lab.,  CA. 
A.  Maimoni. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 
p  93-98,  May  1988.  16  fig,  16  ref.  US  DOE  Con- 
tract W-7405-ENG-48. 

Descriptors:  "Sedimentation.  "Lamella  settlers, 
"Clarification,  "Wastewater  treatment,  "Water 
treatment,  "suspended  solids,  Hydraulic  models, 
Mathematical  models,  Aluminum  hydroxide,  Parti- 
cle size,  Solids,  Hydrodynamics,  Algorithms, 
Mathematical  studies. 

Lamella  settlers  are  effective  sedimentation  de- 
vices, low  in  energy  intensity,  used  extensively  in 
water  plants  and  in  the  mineral  industry.  They 
consist  of  a  set  of  parallel  plates  into  which  a  slurry 
is  fed  to  obtain  gravitational  separation.  The  clari- 
fied liquid  collects  under  each  of  the  plates  and 
flows  upward  to  the  overflow,  and  the  solids  settle 
and  flow  along  the  bottom  of  each  plate  to  be 
collected  in  the  underflow.  It  is  shown,  using  an 
algorithm  based  on  a  simple  geometric  model,  that 
material  balances  and  clarification  rates  of  a  la- 
mella settler  can  be  obtained  from  the  particle  size 
distribution  and  density  of  the  solid,  the  density 
and  viscosity  of  the  liquid,  the  desired  concentra- 
tion of  solids  in  the  overhead  product,  and  the 
concentration  of  solids  in  the  feed  and  underflow. 
The  method  was  validated  using  concentrated  sus- 
pensions (up  to  20  vol%  solids)  of  four  different 
feed-particle  size  distributions  of  hydrargillite  (alu- 
minum hydroxide)  in  water.  Most  of  the  data  were 
obtained  in  a  60-cm-long  settler  with  1-cm  plate 
separation  inclined  at  60  deg  to  the  horizontal  in 
'open  bottom'  and  'normal'  configurations.  The 
algorithm  is  not  applicable  to  tube  settlers,  whose 
hydrodynamics  are  more  complex.  (Author's  ab- 
stract) 
W88- 10407 


CATALYTIC  OXIDATION  OF  GROUNDWAT- 
ER STRIPPING  EMISSIONS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Air  and  Energy  Engineering  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  5G. 
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REMOVAL  OF  POLLUTANTS  FROM  DILUTE 
WASTEWATER  BY  THE  PACT  TREATMENT 
PROCESS, 

Zimpro,  Inc.,  Rothschild,  WI. 

M.  J.  Dietrich,  W.  M.  Copa,  A.  K.  Chowdhury, 

and  T.  L.  Randall. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 

p  143-149,  May  1988.  2  fig,  9  tab. 

Descriptors:  "Wastewater  treatment,  "Activated 
carbon,  "Activated  sludge  process,  "Chemical 
oxygen  demand,  Carbon,  Sludge,  Wastewater,  In- 
dustrial wastewater.  Municipal  wastewater,  Ad- 
sorption, Performance  evaluation,  Wastes,  Indus- 
trial wastes,  Chemical  wastes,  Metal-finishing 
wastes,  Biological  wastewater  treatment,  Lea- 
chates,  Runoff,  Pesticides,  Phenols. 

The  PACT  wastewater  treatment  system  which 
incorporates  the  use  of  powdered  activated  carbon 
in  a  conventional  activated  sludge  system,  has  been 
used  for  the  treatment  of  wastewaters  from  both 
municipal  and  industrial  sources.  The  combination 
of  physical  adsorption  with  biological  oxidation 
and  assimilation  in  the  PACT  system  has  been 
shown  to  be  particularly  effective  in  treating  dilute 
wastewaters  which  are  variable  in  concentration 
and  composition,  highly  colored,  or  contain  mate- 
rials which  are  refractive  or  potentially  toxic  to 
biological  growth.  Dilute  wastewaters  treated  suc- 
cessfully in  bench-scale  PACT  systems  include 
those  from  organic  chemicals,  pharmaceuticals, 
metal  coating,  shale  oil  retort  water,  evaporation 
ponds,  leachates,  and  rainwater  runoff.  The  COD 
of  these  wastewaters  ranged  from  a  low  of  643 
mg/1  to  23,700  mg/1.  Specific  pollutants  present 
included   compounds  such   as   phenols,   cyanides, 


thiocyanate,  pesticides,  and  priority  pollutants 
The  PACT  wastewater  treatment  process  has  suc- 
cessfully treated  these  wastewaters  and  produced 
effluents  meeting  POTW  or  direct  environmental 
discharge  requirements.  Operational  parameters 
and  performance  results  obtained  for  a  number  of 
bench-scale  PACT  systems  are  presented.  (Au- 
thor's abstract) 
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RHIZOSPHERE  OXYGENATION  BY  TYPHA 
DOMINGENSIS  PERS.  IN  MINIATURE  ARTI- 
FICIAL WETLAND  FILTERS  USED  FOR 
METAL  REMOVAL  FROM  WASTEWATERS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

J.  S.  Dunbabin,  J.  Pokorny,  and  K.  H.  Bowmer. 
Aquatic  Botany  AQBODS,  Vol.  29,  No.  4,  p  303- 
317,  January   1988.  4  fig,  4  tab,  24  ref.  append. 

Descriptors:  "Biological  wastewater  treatment, 
"Rhizosphere,  "Heavy  metals,  "Wetlands, 
"Wastewater  oxidation,  "Wastewater  treatment, 
"Aquatic  plants,  Artificial  wetland  filters,  Cattails, 
Oxygen  balance.  Respiration,  Plant  physiology. 

Miniature  artificial  wetland  filters  were  used  to 
treat  a  metal-enriched  synthetic  effluent  by  upward 
percolation  through  a  gravel  substratum.  The  sys- 
tems were  either  planted  with  Typha  domingensis 
Pers.,  or  unplanted,  and  were  with  or  without 
lactic  acid  or  ground  leaves  as  carbon  amendments 
to  enhance  biological  oxygen  demand.  Oxygen 
concentration,  pH,  redox  potential  and  metal  reten- 
tion were  higher  in  planted  systems  than  in  systems 
without  plants.  Respiration  was  increased  by 
carbon  amendments  in  all  filters.  Oxygen  concen- 
tration in  unplanted  filters  declined,  but  rhizos- 
phere aeration  maintained  oxygenated  conditions 
in  all  planted  filters.  Available  carbon  supply  im- 
proved heavy  metal  removal  in  the  artificial  wet- 
land filters  and  affected  the  rate  of  rhizosphere 
oxygenation.  Rhizosphere  oxygenation,  calculated 
from  the  sum  of  respiration  and  net  oxygenation 
observed  in  static  assay,  was  of  the  order  of  at  least 
80-300  micrograms/1/h,  or  210-750  micrograms/h/ 
filter.  (Author's  abstract) 
W88-10554 


CYCLING  AND  RETENTION  OF  NITROGEN 
AND  PHOSPHOROUS  IN  WETLANDS:  A  THE- 
ORETICAL AND  APPLIED  PERSPECTIVE, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Div.  of  Marine  and  Fresh- 
water Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10675 


PROBLEMS  AND  POTENTIAL  FOR  IN  SITU 
TREATMENT  OF  ENVIRONMENTAL  POL- 
LUTANTS BY  ENGINEERED  MICROORGA- 
NISMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5G. 
W88-10743 


MEMBRANE  DISTILLATION  IN  THE  TREAT- 
MENT OF  AQUEOUS  SOLUTIONS, 

Naples  Univ.  (Italy).  Dept.  of  Chemical  Engineer- 
ing. 

E.  Drioli,  Y.  Wu,  and  V.  Calabro. 
Journal  of  Membrane  Science  JMMRAO,  Vol.  33, 
No.  3,  p  277-284,  October  1987.  11  fig,  2  tab,  8  ref. 

Descriptors:  "Distillation,  "Membrane  distillation, 
"Water  treatment,  "Wastewater  treatment,  "Mem- 
brane processes,  Solutions,  Solute  transport.  Tem- 
perature effects,  Water  chemistry,  Membranes. 

When  a  microporous  membrane  separates  two 
aqueous  solutions  at  different  temperatures,  selec- 
tive mass  transfer  across  the  membrane  can  be 
obtained.  The  driving  force  is  the  vapor  pressure 
difference  between  the  liquids  at  the  two  solution- 
membrane  interfaces.  A  capillary  polypropylene 
membrane  has  been  tested  at  different  temperature 
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differences,  solute  concentrations,  etc.  Interesting 
transmembrane  fluxes  and  selectivities  have  been 
consistently  observed.  The  possibility  of  operating 
at  very  high  solute  concentrations  up  to  saturation 
has  been  demonstrated.  (Author's  abstract) 
W88-10761 


USE  OF  INDUSTRIAL  EFFLUENTS  FOR  THE 
CULTIVATION  OF  SPIRULINA, 

Calcutta  Univ.  (India).  Dept.  of  Botany. 

R.  Pal,  and  P.  Chatterjee. 

Bangladesh  Journal  of  Botany  BJBTB3,  Vol.   17, 

No.  1,  p  89-93,  June  1988.  2  fig,  14  ref. 

Descriptors:  "Effluents,  'Industrial  wastewater, 
"Biological  wastewater  treatment,  "Wastewater 
treatment,  "Algae,  Culturing  techniques,  Biomass, 
Cyanophyta,  India. 

The  reclamation  of  industrial  waste  through  algal 
mass  culture  in  India  was  investigated.  Spirulina 
platensis,  a  highly  proteinaceous  (65%),  vitaminous 
blue  green  algae  was  used  and  the  extent  to  which 
the  algae  can  ameliorate  the  pollution  level  of 
factory  waste  was  studied.  Initial  growth  of  the 
algae  implied  that  it  can  use  the  macro-  and  micro- 
nutrients  of  the  waste  for  growth  and  can  produce 
biomass  satisfactorily.  It  was  evident  that  this  algae 
can  be  profitably  cultured  in  industrial  waste  to 
lower  the  pollution  level  and  at  the  same  time 
convert  the  waste  to  a  useful  biomass.  (Miller- 
PTT) 
W88-10789 


ROTIFER  FAUNA  OF  TWO  SEWAGE  CHAN- 
NELS OF  GWALIOR  (INDIA), 

Jiwaji  Univ.,  Gwalior  (India).  School  of  Studies  in 

Zoology. 

D.  N.  Saksena,  and  N.  Kulkarni. 

Limnologica  LMNOA8,  Vol.  17,  No.  1,  p  139-148, 

April  1986.  24  fig,  1  tab,  46  ref. 


Descriptors:        "Aquatic        animals, 
•Wastewater  outfall,  "Sewers,  "India. 


'Rotifers, 


Twenty  species  of  the  class  rotifera  belonging  to 
five  families  and  eleven  genera  were  collected  in 
two  sewage  channels.  The  species  described  are 
Brachionus  calyciflorus,  B.  falcatus,  B.  bidentatus, 
B.  quadridentatus,  B.  angularis,  B.  rubnes,  B.  patu- 
lus,  Keratella  tropica,  Platyias  quadricornis,  Myti- 
lina  ventralis,  Trichotria  tetractis,  Lecane  ludwigi, 
L.  curvicornis,  L.  luna,  Monostyla  bulla,  M.  qua- 
dridentata,  Trichocerca  cylindrica,  Polyarthra  vul- 
garis, Testudinella  patina  and  Filinia  longiseta.  Out 
of  these  species,  Trichotria  tetractis  is  present  in 
Swarna  Rekha  channel  only,  and  Brachionus  bi- 
dentata,  B.  falcatus,  B.  patulus,  Mytilina  ventralis, 
Lecane  ludwigi,  L.  curvicornis,  Monostyla  quadri- 
dentata,  Trichocera  cylindrica,  Testudinella  patina 
species  are  present  in  Morar  sewage  channel  only, 
while  the  rest  of  the  rotifers  are  represented  in 
both.  (Author's  abstract) 
W88-10803 


POSSIBILITY  OF  ASSESSING  THE  TROPHIC 
POTENTIAL  IN  ORGANICALLY  POLLUTED 
WATERS, 

Ceskoslovenska  Akademie  Ved,  Prague. 
J.  Lukavsky,  A.  Lukavska,  and  J.  Kvet. 
Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  355-363, 
October  1986.  16  fig,  2  tab,  14  ref. 

Descriptors:  "Trophic  level,  "Waste  water  treat- 
ment, "Eutrophication,  "Animal  wastes,  "Water 
pollution,  "Path  of  pollutants,  Nitrates,  Animal 
populations,  Population  exposure,  Poultry,  Chemi- 
cal oxygen  demand,  Ponds,  Biological  oxygen 
demand,  Productivity,  Bioassay. 

Self-purification  and  dilution  of  pollutants  were 
followed  in  a  cascade  of  four  small  ponds  of  which 
the  first  received  untreated  effluents  from  a  farm 
for  raising  ducks  (BOD  sub  5  up  to  384  mg/l  02). 
The  chemical  oxygen  demand  (COD),  biological 
oxygen  demand  (BOD5),  trophic  potential  assessed 
by  the  Microtest-method  of  algal  growth  (AGP), 
and  the  concentration  of  total  P,  P04(3-)-P, 
NH4(  f )-N,  K,  Ca,  Mg  and  Na,  all  decreased  by 
one  to  two  orders  of  magnitude  along  the  cascade. 


The  last  pond  in  the  cascade  received  only  little 
polluted  water  from  the  preceding  ponds  during 
the  growing  season  so  that  the  water  quality  in  it 
permitted  its  management  for  fish  production.  The 
concentrations  of  N02(-)-N  and  N03(-)-N  were 
inversely  proportional  to  those  of  NH4(  +  )-N, 
which  indicates  the  transformation  of  organic  N 
forms  into  their  inorganic  forms.  The  trophic  po- 
tential was  most  closely  correlated  with  the  BOD 
sub  5  and  the  NH4(  +  )-N  concentration,  followed 
by  that  of  P04(3-)-P.  Saprobity  can  therefore  be 
evaluated  quantitatively  by  the  algal  bioassay;  the 
BOD  sub  5  to  AGP  conversion  is  best  described 
by  the  equation  AGP  =  0.21  +  0.21  in  BOD  sub 
5.  (Author's  abstract) 
W88-10815 


ANAEROBIC  ACIDOGENESIS  OF  A  COM- 
PLEX WASTEWATER:  I.  THE  INFLUENCE  OF 
OPERATIONAL  PARAMETERS  ON  REACTOR 
PERFORMANCE, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
G.  Dinopoulou,  T.  Rudd,  and  J.  N.  Lester. 
Biotechnology  and  Bioengineerng  BIBIAU,  Vol. 
31,  No.  9,  p  958-968,  June  5,  1988.  10  fig,  2  tab,  30 
ref. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Anaerobic  digestion,  Fer- 
mentation, Reactors,  Chemical  oxygen  demand, 
Retention  time. 

The  influence  of  operational  parameters,  such  as 
hydraulic  retention  time,  organic  loading  rate,  in- 
fluent substrate  concentration,  pH,  and  tempera- 
ture, on  the  performance  of  the  first  phase  of 
anaerobic  digestion  was  investigated.  A  complex 
substrate  based  on  beef  extract  was  used,  and  six 
series  of  experimental  runs  were  conducted,  each 
one  showing  the  effect  of  one  operational  variable. 
The  predominant  fermentation  products  were 
always  acetic  and  propionic  acid,  independent  of 
the  values  of  the  operational  parameters.  For  initial 
COD  concentrations  and  hydraulic  retention  times 
above  the  critical  values  identified  as  3  g/1  and  6  h, 
respectively,  the  degree  of  acidification  achieved 
was  between  30-60%.  The  degree  of  acidification 
increased  with  the  hydraulic  retention  time  and 
decreased  with  the  influent  substrate  concentration 
and  organic  loading  rate,  while  the  opposite  held 
true  for  the  rate  of  product  formation.  It  was 
demonstrated  that  acidification  is  primarily  deter- 
mined by  the  hydraulic  retention  time  and  the  rate 
of  product  formation  by  the  influent  substrate  con- 
centration. The  concentration  of  the  acetic  acid 
produced  depended  on  the  operational  parameters. 
The  concentration  of  the  propionic  acid  produced 
depended  only  on  the  substrate  availability  with  a 
consistent  proportion  of  8%  initial  COD  converted 
to  it.  The  optimum  pH  and  temperature  were  7  and 
40  C,  respectively.  The  percentage  of  acetic  acid  as 
a  proportion  of  the  total  volatile  fatty  acids  pro- 
duced increased  with  increasing  pH  and  tempera- 
ture, while  the  percentage  of  propionic  acid 
seemed  to  decrease  accordingly.  The  effect  of  the 
temperature  on  the  rate  of  acidification  followed 
an  Arrhenius  type  equation  with  an  activation 
energy  equal  to  4739  cal/mol.  (See  also  W88- 
10896)  (Author's  abstract) 
W88-10895 


ANAEROBIC  ACIDOGENESIS  OF  A  COM- 
PLEX WASTEWATER:  II.  KINETICS  OF 
GROWTH,  INHIBITION,  AND  PRODUCT 
FORMATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

G  Dinopoulou,  R.  M.  Sterritt,  and  J.  N.  Lester. 

Biotechnology  and  Bioengineerng  BIBIAU,  Vol. 

31,  No.  9,  p  969-978,  June  5,  1988.  6  fig,  8  tab,  36 

ref. 

Descriptors:  "Wastewater  treatment,  "Biological 
wastewater  treatment,  "Model  studies,  "Anaerobic 
digestion,  Fermentation  Reactors,  Chemical 
oxygen  demand,  Growth  kinetics,  Kinetic  models, 
Mathematical  models. 

The  kinetics  of  the  acidogenic  phase  of  anaerobic 
digestion  were  studied  in  continuous  culture  using 


a  complex  substrate  based  on  beef  extract.  A 
number  of  different  steady  states  was  achieved 
covering  a  wide  range  of  hydraulic  retention  times 
and  product  concentrations.  The  Monod  equation 
failed  completely  to  describe  the  growth  of  the 
acidogenic  bacteria,  while  there  was  evidence  of 
product  inhibition.  Therefore,  two  of  the  most 
commonly  used  inhibition  models  were  applied, 
the  noncompetitive  and  the  Haldane-type  model. 
The  former  gave  superior  results,  and  the  estimat- 
ed values  for  the  biokinetic  constants  were  a  maxi- 
mum specific  growth  rate  of  32.6/day,  a  substrate 
saturation  constant  of  1.77  g  COD/1,  an  inhibition 
constant  of  0.633  g/1  of  total  volatile  fatty  acids, 
and  a  specific  decay  rate  1.747/day.  The  same 
inhibition  models  were  also  applied  to  the  descrip- 
tion of  the  specific  rate  of  product  formation,  with 
the  noncompetitive  model  fitting  the  data  slightly 
better.  The  maximum  specific  rate  of  product  for- 
mation was  estimated  to  be  125.7  g  total  volatile 
fatty  acid/g  biomass/day.  (See  also  W88- 10895) 
(Author's  abstract) 
W88-10896 


MODELING      MICROBIAL      FOULING      IN 
POROUS  MEDIA, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10976 


ACUTE  TOXICITY  OF  CHLORINE  ON 
FRESHWATER  ORGANISMS:  TIME-CONCEN- 
TRATION RELATIONSHIPS  OF  CONSTANT 
AND  INTERMITTENT  EXPOSURES, 

MITRE  Corp.,  McLean,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-11007 


USE  OF  MICROBIAL  IN  SITU  TREATMENT 
FOR  DETOXIFICATION  OF  A  CONTAMINAT- 
ED GROUND  WATER, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-11061 


SUITABILITY  OF  GLACIAL  GEOLOGY  AND 
HYDROGEOLOGY  OF  NORTHWEST  WASH- 
INGTON FOR  SITING  WASTE  MANAGE- 
MENT FACILITIES, 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-11129 


OVERVIEW  OF  THE  NATIONAL  DISCHARGE 
MONITORING  REPORT  (DMR)  QUALITY  AS- 
SURANCE (QA)  PROGRAM, 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Enforcement  and  Permits. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11168 


QUALITY  ASSURANCE  AS  AN  ELEMENT  OF 
WISCONSIN'S  NPDES  PROGRAM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
M.  J.  Kopecky,  and  L.  Vogen. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials,  Philadelphia,   PA.    1985.   p   200-205,   3   tab. 

Descriptors:  "Quality  control,  "Wisconsin, 
"Wastewater  treatment  facilities,  "Legal  aspects, 
"Administrative  regulations,  Inspection,  Laborato- 
ries, Water  analysis,  Data  processing.  Certification. 

Wisconsin  has  a  long  history  of  concern  about  data 
quality  in  its  Wisconsin  Pollution  Discharge  Elimi- 
nation System  (WPDES)  program.  Since  1978, 
operators  of  municipal  sewage  treatment  plants 
(STP)  have  been  required  to  pass  written  and 
practical  exams  in  laboratory  operations  to  be  cer- 
tified to  operate  an  STP.  The  Wisconsin  Depart- 
ment of  Natural  Resources  (WDNR)  has  also  de- 
veloped a  program  of  laboratory  evaluations  and 
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Performance  Audit  Inspections  (PAI).  Results  of 
these  evaluations  indicate  that  data  quality  is  im- 
proving; however,  problems  still  exist.  These  prob- 
lems are  related  to  insufficient  operator  knowledge 
of  procedures,  lack  of  routine  quality  control  prac- 
tices at  laboratories,  and  insufficient  support  of  the 
laboratories  by  municipal  and  industrial  manage- 
ment. Wisconsin  is  proposing  a  laboratory  certifi- 
cation program  that  would  certify  that  a  laborato- 
ry is  actually  producing  data  meeting  set  standards 
of  accuracy  and  precision,  as  opposed  to  conven- 
tional programs  which  certify  a  laboratory's  capa- 
bility to  produce  accurate  data.  (See  also  W88- 
1 1 158)  (Author's  abstract) 
W88-11169 


EVAPORATION  OF  BENZENE,  TOLUENE, 
AND  O-XYLENE  FROM  CONTAMINATED 
GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
P.  D.  Kuhlmeier. 

IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  591-606,  3  fig,  3  tab,  9  ref. 

Descriptors:  'Benzenes,  'Volatilization, 

•Wastewater  treatment,  'Groundwater  pollution, 
•Sublimation,  Comparison  studies,  Petroleum 
products,  Hydrocarbons,  Feasibility  studies,  Eval- 
uations, Mass  transfer. 

Volatilization  aided  by  agitation  is  a  potentially 
cost-effective  way  to  remove  mixed  aromatic  hy- 
drocarbons remaining  in  treating  polluted  ground- 
water after  oil-water  separation.  A  methodology 
that  is  useful  for  quantifying  the  transfer  rates  of 
three  petroleum  hydrocarbons  from  an  agitated 
tank  to  the  atmosphere.  The  methodology  consists 
of  comparing  the  overall  liquid  phase  transfer  rate 
constants  (K  sub  L  a)  of  benzene,  toluene  and  o- 
xylene  with  one  another  at  various  controlled 
energy  inputs.  The  bench  scale  approach  is  anala- 
gous  in  full  scale  to  mechanical  aerators  in 
wastewater  lagoons.  Evaluations  can  be  made  to 
determine  the  feasibility  of  full  scale  surface  pool 
aeration  in  removing  soluble  and  partly  soluble 
petroleum  from  water.  A  physical  model  is  devel- 
oped that  represents  well-mixed  air  and  water 
phases  separated  by  an  interface  with  near  stagnant 
films  of  air  and  water  on  either  side.  Equations  are 
developed  that  reflect  a  situation  in  which  a  water 
body  becomes  depleted  of  a  compound  introduced 
as  a  slug,  thus  simulating  system  start-up.  (See  also 
W88-11213)  (Friedmann-PTT) 
W88- 11246 


SWAPS,  AN  AUTOMATED  LIQUID  HYDRO- 
CARBON RECOVERY  SYSTEM, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary   bibliographic   entry   see   Field   5G 

W88-11247 


REMEDIATION  OF  GASOLINE-CONTAMI- 
NATED GROUND  WATERS:  A  CONTROLLED 
FIELD  EXPERIMENT, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For   primary   bibliographic   entry   see   Field    5G 

W88-11248 


TREATMENT  OF  CONTAMINATED  GROUND 
WATER  WITH  MEMBRANE  SEPARATION 
TECHNOLOGIES, 

C3  International,  Minneapolis,  MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11249 


HYDROGEOLOGIC  ASSESSMENT,  DELINEA- 
TION, AND  REMEDIATION  OF  A  SHALLOW 
GROUND  WATER  CONTAMINATED  ZONE, 

CIBA-GEIGY  Corp.,  St.  Gabriel,  LA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11250 


TREATMENT  AND  REMOVAL  OF  DIS- 
SOLVED ORGANICS  AND  INORGANICS  IN  A 
CONTAMINATED  GROUND  WATER  -  A  CASE 
STUDY, 

Stover  and  Associates,  Stillwater,  OK. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11253 


ADVANCED  STAGES  OF  A  HYDROCARBON 

RECOVERY/CLOSED  LOOP  HYDROCARBON 

FLUSHING     SYSTEM     SUCCESSFUL     IN     A 

HIGHLY  PERMEABLE  GLACIAL  OUTWASH 

IN  APPLE  VALLEY,  MINNESOTA, 

Leggette,  Brashears  and  Graham,  Inc.,  St.  Paul, 

MN. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11257 


PRODUCTION  WATERS  ASSOCIATED  WITH 
THE  PRODUCTION,  PROCESSING,  TRANS- 
MISSION, AND  STORAGE  OF  NATURAL  GAS: 
A  LITERATURE  SURVEY, 

ERT,  Pittsburgh,  PA. 

J.  P.  Fillo,  T.  A.  Hamacker,  S.  M.  Koraido,  R.  G. 

Stefanacci,  and  J.  T.  Tallon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-232153. 

Price  codes:  A14  in  paper  copy,  A01  in  microfiche. 

Topical  Report  (July  1985-March  1987)  No.  GRI- 

87/0126,  July  1987.  283  p,  26  fig,  76  tab,  166  ref. 

GRI  Contract  No.  5084-253-1 1 17. 

Descriptors:  'Literature  review,  'Natural  gas,  'In- 
dustrial wastewater,  'Path  of  pollutants, 
•Wastewater  treatment,  Waste  disposal,  Biomoni- 
toring,  Water  treatment,  Drilling  fluids,  Fuel,  Reg- 
ulations, Legislation. 

The  available  public  literature  on  the  source,  char- 
acteristics, and  management  of  production  waters 
from  natural  gas  industry  operations  is  reviewed. 
Gas  exploration,  production,  processing,  transmis- 
sion, and  storage  operations  generate  production 
waters  that  must  be  discharged  or  disposed  in 
accordance  with  applicable  environmental  regula- 
tions. Disposal  practices  and  regulations  are 
coming  under  increased  scrutiny  by  EPA  for  all 
industry,  and  regulatory  changes  are  anticipated  in 
the  foreseeable  future.  Natural  gas  industry  oper- 
ations will  be  affected  to  some  degree  by  potential 
changes  in  regulations  governing  management  of 
production  waters  under  the  Resource  Conserva- 
tion and  Recovery  Act,  the  Underground  Injection 
Control  (UIC)  program  of  the  Safe  Drinking 
Water  Act  (SDWA),  and  biomonitoring  require- 
ments for  National  Pollutant  Discharge  Elimina- 
tion System  (NPDES)  discharges  under  the  Clean 
Water  Act  (CWA).  The  availability  of  data  on 
production  water  composition,  biomonitoring, 
treatment,  and  disposal  practices  varies  widely  in 
the  public  literature.  While  chemical  composition 
data  are  available  for  drilling  fluids  and  produced 
waters,  comprehensive  detailed  chemical  analyses 
generally  are  not.  Biomonitoring  data  are  available 
only  for  drilling  fluids,  with  few  exceptions.  Few 
data  are  available  for  waters  from  processing, 
transmission,  and  storage  operations.  Although 
treatment  and  disposal  practices  are  described  in 
the  literature,  the  extent  specific  practices  are  used 
to  manage  each  production  water  is  poorly  docu- 
mented. (Author's  abstract) 
W88-11268 


WASTE  TO  ENERGY  APPLICATIONS  IN  THE 
WISCONSIN     CANNING     INDUSTRY:     ECO- 
NOMIC   AND    ENVIRONMENTAL    EVALUA- 
TION OF  ANAEROBIC  TREATMENT  OF  VEG- 
ETABLE       PROCESSING        WASTEWATERS 
USING  A  FIXED  FILM  REACTOR, 
Wisconsin  Div.  of  State  Energy  and  Coastal  Man- 
agement, Madison. 
C.  R.  Stack,  and  E.  L.  Stover. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009881. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DOE   Report   No.   DOE/CS/69135-T3,   January 
1987.  41  p,  2  fig,  8  tab,  18  ref.  DOE  Grant  DE-FG- 
02-89  CS69135. 

Descriptors:    'Wastewater   treatment,    'Biological 
wastewater  treatment,  'Canneries,  Retention  time, 


Chemical  oxygen  demand,  Anaerobic  digestion, 
Wisconsin,  Methane,  Economic  aspects,  Perform- 
ance evaluation,  Industrial  wastewater,  Pilot 
plants,  Capitol  costs. 

A  pilot  scale,  upflow  fixed  film  anaerobic  reactor 
was  utilized  to  determine  pollutant  removal  effi- 
ciency, operational  parameters,  and  basis  of  design 
of  conceptual  full  scale  systems  at  a  vegetable 
canning  plant.  Hydraulic  retention  times  as  low  as 
twelve  hours  and  organic  loading  rates  as  high  as 
1.6  pounds  total  chemical  oxygen  demand  (COD) 
per  cubic  foot  of  media  per  day  were  achieved 
during  the  pilot  study.  The  biogas  produced  from 
the  anaerobic  treatment  pilot  system  typically  con- 
tained 60  to  65%  methane.  About  3.0  cu  ft  of 
methane  (5.5  cu  ft  of  biogas)  were  produced  at 
standard  temperature  and  pressure  per  one  pound 
of  total  COD  removed.  Wastewaters  used  in  this 
study  were  highly  variable  in  their  strength  and 
chemical  composition.  Based  upon  the  results  of 
the  pilot  study,  the  projected  economics  of  differ- 
ent hypothetical  wastewater  treatment  options 
were  examined  and  compared  to  the  economics  of 
the  present  waste  disposal  program.  The  anaerobic 
treatment  alternatives  that  were  examined  required 
large  initial  capital  investments  but  yielded  posi- 
tive, although  long,  returns  on  investment.  The 
aerobic  treatment  alternative  also  required  a  large 
initial  capital  investment  and  did  not  yield  any 
return  on  investment  due  to  high  operating  cost.  It 
was  determined  that  anaerobic  treatment  would 
probably  be  more  desirable  than  aerobic  treatment 
if  wastewater  treatment  were  ever  required  at  this 
facility.  (Lantz-PTT) 
W88-11277 


NATURAL  SYSTEMS  FOR  WASTE  MANAGE- 
MENT AND  TREATMENT, 

S.  C.  Reed,  E.  J.  Middlebrooks,  and  R.  W.  Crites. 
McGraw-Hill  Book  Co.,  New  York.  1988.  308  p. 

Descriptors:  'Waste  management,  'Wastewater 
treatment,  'Stabilization  ponds,  *Aquaculture, 
Sludge,  Sludge  digestion,  Biological  treatment, 
Wetlands,  Land  disposal,  Permeability,  Infiltration, 
Duckweed,  Groundwater  movement,  Water  hya- 
cinth, Sludge  disposal. 

Waste  management  processes  that  depend  to  the 
maximum  degree  on  natural  components  and  to  a 
minimal  degree  on  mechanical  elements  can  reduce 
the  costs,  process  energy,  and  complexity  of  oper- 
ation. These  natural  processes  should  be  given 
priority  consideration  for  planning  new  systems 
and  for  upgrading  or  retrofitting  existing  systems. 
Some  of  the  processes  included  in  this  book,  such 
as  pond  systems,  may  be  familiar  to  many  engi- 
neers, but  the  text  presents  simplified,  easy-to-use 
design  procedures.  Other,  less  familiar  concepts 
can  also  provide  very  effective  treatment  for  a 
significantly  lower  cost  than  mechanical  treatment 
alternatives.  Planning,  feasibility  assessment,  and 
site  selection;  basic  process  responses  and  interac- 
tions; wastewater  stabilization  ponds;  aquaculture 
systems;  wetland  systems;  land  treatment  systems; 
and  sludge  management  and  treatment  systemsare 
discussed.  (Lantz-PTT) 
W88- 11290 

5E.  Ultimate  Disposal  Of  Wastes 


INFLUENCE  OF  IRRIGATION  WITH  LEACH- 
ATE  ON  BIOMASS  PRODUCTION  AND  EVA- 
POTRANSPIRATION  ON  A  SANITARY  LAND- 
FILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  Ettala. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  1,  p  69-86, 

1987.  9  fig,  9  tab,  68  ref. 

Descriptors:  'Wastewater  irrigation,  'Irrigation  ef- 
fects, 'Leachate,  *Evapotranspiration,  'Sanitary 
landfills,  'Willow  trees,  Finland,  Biomass,  Trees. 

The  influence  of  irrigation  with  leachate  on  bio- 
mass production  and  evapotranspiration  was  stud- 
ied on  three  sanitary  landfills  in  southern  Finland 
in    1982-1984.   Irrigation   with   leachate   increased 
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biomass  production  significantly.  The  quality  of 
the  irrigation  water  and  substrate,  mode  of  irriga- 
tion and  tree  species  also  influenced  biomass  pro- 
duction. In  a  willow  stand,  30%  of  the  irrigation 
and  precipitation  was  intercepted.  Evapotranspira- 
tion  calculations  based  on  biomass  production 
measurements  gave  results  similar  to  the  values 
obtained  with  the  Penman-Monteith  equation.  Irri- 
gation with  leachate  was  found  to  increase  evapo- 
transpiration  on  a  sanitary  landfill.  (Author's  ab- 
stract) 
W88-10116 


INFILTRATION  AND  HYDRAULIC  CONDUC- 
TIVITY AT  A  SANITARY  LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

M.  Ettala. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  231-237, 

1987.  5  fig,  3  tab,  19  ref 

Descriptors:  *Sanitary  landfills,  "Leachate,  "Infil- 
tration, "Hydraulic  conductivity,  Water  level, 
Water  balance.  Saturated  flow. 

Field  studies  of  infiltration  and  hydraulic  conduc- 
tivity were  carried  out  at  two  sanitary  landfills 
differing  in  their  disposal  technology.  At  both  sites 
the  infiltration  rate  mostly  exceed  1  mm/min,  so 
that  surface  runoff  was  small.  The  saturated  hy- 
draulic conductivity  of  the  landfill  with  strong 
compaction  was  estimated  at  0.000059  -  0.0004.8 
m/s  and  that  of  the  landfill  with  only  slight  com- 
paction at  2.1  -  0.0025.  Besides  depending  on  the 
disposal  technology,  hydraulic  conductivity  varied 
in  different  parts  of  the  same  landfill.  (Author's 
abstract) 
W88-10125 


EFFECTS  OF  IRRIGATION  WITH  RAW  AND 
DIFFERENTIALLY  DILUTED  SEWAGE  AND 
APPLICATION  OF  PRIMARY  SETTLED 
SEWAGE-SLUDGE  ON  WHEAT  PLANT 
GROWTH,  CROP  YIELD,  ENZYMATIC 
CHANGES  AND  TRACE  ELEMENT  UPTAKE, 
National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10197 


EFFECTS  OF  A  SEWAGE  TREATMENT 
PLANT  ON  THE  PHYSICO-CHEMICAL 
QUALITY  AND  COMMUNITY  STRUCTURE 
OF  THE  BENTHIC  FAUNA  OF  A  POLLUTED 
RIVER,  THE  HAUTE-SEMOIS  (ETUDE  DES 
EFFETS  D'UNE  STATION  D'EPURATION  SUR 
LA  QUALITE  PHYSICO-CHIMIQUE  ET  LA 
STRUCTURE  DE  PEUPLEMENT  DE  LA 
FAUNE  BENTHIQUE  D'UNE  RIVIERE  POL- 
LUEE,  LA  HAUTE-SEMOIS), 
Facultes  Universitaires  Notre-Dame  de  la  Paix, 
Namur  (Belgium).  Lab.  de  Biologie  Quantitative. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10281 


SNOW  COVER  AND  MAXIMUM  LEACHATE 
DISCHARGE  OF  A  SANITARY  LANDFILL, 

Insinoori-  ja  Limnologitoimisto  Oy  Vesitekniikka 

A.B.,  Salpakangas  (Finland). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10304 


SUMMARY  OF  RESULTS  FROM  THE  SWED- 
ISH PROJECT  'ENVIRONMENT/CELLU- 
LOSE', 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10314 


PRACTICAL  EXPERIENCES  IN  ACTIVATED 
SLUDGE  TREATMENT  WITHIN  THE  METSA- 
SERLA  GROUP, 

For  primary  bibliographic  entry  see  Field  5D. 
W88-10315 


SLUDGE    HANDLING    AND    DISPOSAL    AT 
FINNISH  ACTIVATED  SLUDGE  PLANTS, 


Finnish  Pulp  and  Paper  Research  Inst  ,  Helsinki. 
R.  Saunamaki. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  I,  p  171-182,  1988.  12  fig,  20  ref. 

Descriptors:  "Finland,  "Sludge,  "Sludge  disposal, 
"Sludge  conditioning,  "Activated  sludge  process, 
"Pulp  and  paper  industry,  "Pulp  wastes,  Activated 
sludge,  Wastes,  Industrial  wastes,  Industrial  plants, 
Wastewater  treatment,  Mills,  Sludge  thickening, 
Sedimentation,  Clarifiers,  Clarification,  Aeration, 
Incineration,  Landfills. 

Between  1984  and  1986,  a  total  of  13  activated 
sludge  treatment  plants  were  built  in  Finland  to 
handle  wastewaters  from  pulp  and  paper  mills. 
With  just  a  few  exceptions,  these  plants  have  come 
up  to  expectations,  achieving  BOD7  reductions  of 
80-95%.  These  plants  produce  around  94,000  tons 
(dry  weight)  of  sludge  a  year,  of  which  some 
27,000  tons  is  biosludge.  On  a  mill  basis,  biosludge 
accounts  for  10-50%  of  total  sludge.  Generally 
speaking,  the  higher  the  loading  at  the  plant,  the 
more  biosludge  is  produced.  "The  biosludge  is 
separated  by  sedimentation  in  clarifiers  and  thick- 
ened in  round  sedimentation  basins  to  a  consisten- 
cy of  3-5%.  At  one  mill,  anaerobic  sludge  from  an 
oversized  thickener  is  returned  to  the  aeration 
basin.  The  aim  of  this  is  to  minimize  the  need  for 
nutrient  addition.  Belt  filter  presses  are  normally 
used  for  sludge  dewatering,  the  solids  contents 
achieved  being  about  25-37%.  The  difficulty  of 
handling  biosludge  and  the  low  solids  contents 
achieved  were  considered  by  many  mills  to  be  the 
main  problems  of  sludge  handling.  At  one  mill,  a 
drum  press  is  used  to  press  a  pretreated  mixture  of 
sludge  and  bark  to  around  42%  consistency  for 
burning.  Six  mills  burn  all  or  part  of  their  sludge  in 
a  bark-fired  boiler.  On  a  dry  weight  basis,  the 
sludge  burned  normally  accounts  for  5-10%  of 
total  fuel  consumption.  Burning  sludge  has  been 
associated  with  a  reduction  in  steam  generation 
and  an  increase  in  running  problems.  The  other 
method  of  disposing  of  sludge  is  landfilling.  Sludge 
is  not  used  as  a  fertilizer  or  soil  improvement  agent 
in  Finland.  (Author's  abstract) 
W88-10327 


TREATMENT  AND  CHARACTERIZATION  OF 
BIOLOGICAL  SLUDGES  FROM  THE  PULP 
AND  PAPER  INDUSTRY, 

Technical  Research  Center  of  Finland,  Helsinki. 
H.  L.  Kyllonen,  M.  K.  Lappi,  R.  T.  Thun,  and  A. 
H.  Mustranta. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.    1,  p   183-192,   1988.  6  fig,  4  tab,  9  ref. 

Descriptors:  "Activated  sludge,  "Sludge,  "Sludge 
drying,  "Sludge  conditioning,  "Pulp  and  paper  in- 
dustry, Finland,  Filtration,  Chemical  composition, 
Particle  size,  Biological  treatment,  Chemical  treat- 
ment, Enzymes,  Sedimentation. 

Various  ways  of  releasing  bound  water  from  the 
pulp  waste  sludges  were  investigated,  with  particu- 
lar emphasis  on  developing  correlations  between 
measurable  sludge  properties  and  dewatering  be- 
havior. Activated  sludges  of  different  origins  were 
subjected  to  various  chemical,  thermal,  and  enzy- 
matic treatments.  The  effects  of  these  conditioning 
treatments  on  sludge  properties  of  the  sludges  have 
been  characterized  by  measuring  changes  in  the 
specific  resistance  to  filtration,  the  amount  of 
water  bound  in  different  ways,  the  particle  size 
distribution,  and  the  chemical  composition  of  the 
sludges.  Results  of  these  experiments  are  discussed. 
Results  are  difficult  to  interpret,  since  treatment 
effects  differ  depending  on  sludge  properties. 
Thermal  treatment  of  sludges  proved  to  be  the 
most  effective  method  for  breaking  water  binding, 
although  the  most  influential  factor  could  not  be 
identified.  Ultrasonic  treatment  had  a  clear  effect 
on  the  particle  size  distribution  and  settling  of  the 
sludges,  but  not  on  dewaterability,  and  proved  to 
be  closely  related  to  the  individual  sludge.  The 
enzymes  tested  had  no  significant  effect  on  the 
dewatering  characteristics  of  the  sludges.  The  re- 
sults obtained  so  far  will  be  used  for  designing  an 
optimal  sludge  treatment  process  in  future  work. 
(Author's  abstract) 
W88-10328 


EFFECT  OF  TEMPERATURE  ON  ANAEROBIC 
DIGESTION  OF  PULP  AND  PAPER  INDUS- 
TRY WASTEWATER  SLUDGES, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

J.  A.  Puhakka,  M.  A.  Viitasaari,  P.  K.  Latola,  and 

R.  K.  Maatta. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.   1,  p   193-201,   1988.  2  fig,  4  tab,  16  ref. 

Descriptors:  "Temperature  effects,  "Anaerobic  di- 
gestion, "Sludge  digestion,  "Pulp  wastes,  "Pulp 
and  paper  industry,  "Sludge,  "Activated  sludge, 
Degradation,  Biodegradation,  Digestion,  Primary 
sludge,  Retention  time.  Chromatography,  Gas 
chromatography,  Sludge  thickening,  Suspended 
solids. 

Mesophilic  and  thermophilic  digestion  of 
wastewater  sludges  from  the  forest  industry  were 
studied  in  semicontinuous  flow  reactors.  Laborato- 
ry scale  reactors  were  used  for  anaerobic  treatment 
studies  of  a  mixture  of  primary  and  secondary 
sludges  from  a  chemi-thermomechanical  pulp 
(CTMP)  mill.  The  volatile  suspended  solids  (VSS) 
reductions  in  mesophilic  and  thermophilic  diges- 
tion of  combined  CTMP  sludge  were  41  and  36%, 
respectively.  Specific  gas  production  in  the  meso- 
philic process  was  0.09  cu  m/kgVSS  added  or  0.38 
cu  m/kgVSS  reduced.  In  thermophilic  digestion, 
the  respective  numbers  were  0.05  and  0.13.  The 
mesophilic  digestion  process  was  stable  at  an  or- 
ganic loading  rate  of  2.5  kgVSS/cu  m/day,  which 
represents  a  15-day  retention  time.  The  supernatant 
quality  of  thermophilic  digestion  was  poor 
(CODsol  usually  between  3,000  and  4,000  mg/1) 
compared  with  the  supernatant  of  mesophilic  di- 
gestion (CODsol  1,000-2,000  mg/1).  (Author's  ab- 
stract) 
W88-10329 


USING  THE  CAPILLARY  SUCTION  TIME 
DEVICE  FOR  CHARACTERIZING  SLUDGE 
DEWATERABILITY, 

Duke  Univ.,   Durham,   NC.   Dept.  of  Civil  and 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10330 


LANDSPREADING  DIOXIN-CONTAMINATED 
PAPERMILL  SLUDGE:  A  COMPLEX  PROB- 
LEM, 

Wisconsin  Dept.  of  Health  and  Social  Services, 
Madison.  Bureau  of  Community  Health  and  Pre- 
vention. 

L.  J.  Olson,  H.  A.  Anderson,  and  V.  B.  Jones. 
Archives    of   Environmental    Health    AEHLAU, 
Vol.  43,  No.  2,  p  186-189,  March/April  1988.  2  tab, 
26  ref. 

Descriptors:  "Sludge  disposal,  "Land  disposal, 
"Pulp  wastes,  "Dioxins,  "Fate  of  pollutants,  "Envi- 
ronmental protection,  "Chlorinated  hydrocarbons, 
•Population  exposure,  Waste  disposal,  Risks,  For- 
ests, Fields,  Sludge,  Industrial  wastes,  Wastes,  Hy- 
drocarbons, Path  of  pollutants,  Toxicity,  Carcino- 
gens, Public  health,  Decision  making,  Administra- 
tive decisions,  Contamination. 

The  complex  factors  involved  in  the  issue  of  apply- 
ing dioxin-contaminated  papermill  sludge  to  agri- 
cultural and  silvicultural  lands  in  central  Wisconsin 
are  reviewed.  Among  the  exposure  and  risk  as- 
sumption issues  discussed  are  application  of  dioxin 
and  furan  equivalent  factors;  acceptable  daily 
intake  levels;  cancer  risk  levels;  and  exposure  sce- 
narios, including  food,  air,  dermal,  and  soil  inges- 
tion. Available  management  options  range  from 
banning  any  use  of  dioxin-contaminated  sludge  to 
establishing  acceptable  or  tolerable  contamination 
limits.  After  the  sludge  is  amended  to  the  soils,  the 
dioxin  concentration  is  expected  to  drop  anywhere 
from  10-  to  100-fold  from  the  sludge  level,  while  a 
preliminary  assessment  of  potential  human  expo- 
sure scenarios  found  a  many  thousand-fold  range 
of  risk.  The  recommendations  and  approaches  of 
various  states  and  the  Centers  for  Disease  Control 
are  discussed.  It  is  concluded  that  the  issue  is 
extremely  complex  and  must  be  evaluated  on  a 
case-by-case  basis.  A  final  major  risk  assessment 
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decision  is  whether  to  use  the  worst-case  approach 
consistently,  possibly  greatly  overstating  the  health 
risks,  or  to  develop  a  most  plausible  exposure 
scenario  and  direct  any  regulatory  actions  along 
this  line.  (Author's  abstract) 
W88- 10391 


CALCUTTA  POLLUTANTS:  PART  1.  APPRAIS- 
AL OF  SOME  HEAVY  METALS  IN  CALCUTTA 
CITY  SEWAGE  AND  SLUDGE  IN  USE  FOR 
FISHERIES  AND  AGRICULTURE, 

Jadavpur  Univ.,  Calcutta  (India).  Dept.  of  Chemis- 
try- 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10527 


ANALYSIS  OF  SUBSURFACE  STRATIGRA- 
PHY OF  THE  SANITARY  LANDFILL, 
URBANA,  ILLINOIS, 

Illinois  Univ.,  Urbana.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10551 


SORPTION  OF  COPPER  AND  CADMIUM 
FROM  THE  WATER-SOLUBLE  FRACTION  OF 
AN  ACID  MINE  WASTE  BY  TWO  CALCARE- 
OUS SOILS, 

Utah  State  Univ.,  Logan.  Dept.  of  Soil  Science  and 

Biometeorology. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10570 


DETERMINING     PATHOGEN     LEVELS     IN 
SLUDGE  PRODUCTS, 

For  primary  bibliographic  entry  see  Field  5A. 
W88-10637 


ON-FARM  COMPOSTING  OF  LAKE  WEEDS, 

Clark  Engineering,  Lebanon,  NY. 

B.  Spencer. 

Biocycle  BCYCDK,  Vol.  29,  No.  5,  p  54-55,  May/ 

June  1988.  1  fig. 

Descriptors:  "Compost,  'Farming,  *Waste  dispos- 
al, 'Fertilizers,  Weeds,  Aquatic  weeds,  Lakes, 
Corn,  Crop  production. 

Weeds  have  become  a  serious  problem  in  lakes 
throughout  the  northeastern  United  States.  This 
article  describes  how  a  Massachusetts  farmer  dem- 
onstrated that  harvested  lake  weeds  can  be  rapidly 
composted  and  incorporated  into  corn  fields  as  a 
fertilizer.  The  goal  of  the  composting  project  was 
to  sufficiently  degrade  the  weeds  so  that  they 
could  be  applied  to  the  soil  with  a  manure  spreader 
without  snarling  the  spreader.  Within  three  months 
of  static  pile  composting,  the  weeds  used  has  disin- 
tegrated sufficiently,  and  approximately  one-half  of 
the  900  tons  accumulated  were  applied  to  a  nearby 
corn  field  that  fall.  Biological  decomposition 
slowed  considerably  in  the  portion  of  the  weeds 
that  were  stored  through  the  winter  and  then 
plowed  into  the  soil  the  following  spring.  Fertilizer 
value  of  the  900  tons  of  weeds  was  estimated  at  139 
pounds  of  nitrogen  per  acre,  44  pounds  of  phos- 
phorus, and  27  pounds  of  potassium.  (Friedmann- 
PTT) 
W88-10638 


ENERGY  HEAD  IMPLICATIONS  OF  THE  IN- 
STALLATION OF  CIRCULAR  FLAP  GATES 
ON  DRAINAGE  OUTFALLS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8C. 
W88-10764 


USE  OF  INDUSTRIAL  EFFLUENTS  FOR  THE 
CULTIVATION  OF  SPIRULINA, 

Calcutta  Univ.  (India).  Dept.  of  Botany. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-10789 


COMPARATIVE  STUDY   OF  SPECIES  COM- 
POSITION, DENSITY  AND  SPECIES  DIVERSI- 


TY OF  THE  PHYTOPLANKTON  IN  A  NON- 
POLLUTED  AND  A  SEWAGE  RECEIVING 
FRESHWATER  RESERVOIR, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10890 


WASTE  CONFINEMENT  PERFORMANCE  OF 
DEEP  INJECTION  WELLS, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10950 


MODELING  STUDY  OF  THE  CULEBRA  DO- 
LOMITE, 

INTERA  Technologies,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10953 


COMBINED  MODELING  PROGRAM  FOR 
EVALUATING  THE  COVER  DESIGN  AT  A 
URANIUM  MILL  TAILINGS  DISPOSAL  SITE, 

Colorado  Geological  Survey,  Denver. 

W.  Wright,  and  A.  K.  Turner. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well    Association,    Dublin,   OH. 

1987.  p  853-869,  6  fig,  1  tab,  10  ref. 

Descriptors:  "Path  of  pollutants,  *Water  quality 
control,  'Groundwater  pollution,  'Mine  wastes, 
'Model  studies,  'Uranium,  Waste  disposal,  Model 
studies,  Mathematical  models,  Leachates,  HELP 
model,  Durango,  Colorado,  Infiltration,  Chemical 
precipitation,  Industrial  wastes. 

A  modeling  program  for  evaluating  the  perform- 
ance of  a  proposed  cover  at  a  uranium  mill  tailings 
disposal  location  was  applied  to  the  site's  design.  In 
this  application  the  volume  of  leachate  from  the 
base  of  the  proposed  tailings  impoundment  was 
estimated  by  two  methods:  a  fundamental  Darcian- 
style  analysis  and  with  the  HELP  (Hydrologic 
Evaluation  of  Landfill  Performance)  computer 
model.  Leachate  estimates  by  both  techniques 
were  in  reasonable  agreement.  The  potential  im- 
pacts to  the  local  groundwater  regime  were  as- 
sessed initially  by  diluting  the  leachate  flux,  pre- 
dicted by  the  HELP  model,  with  the  estimated 
volume  of  groundwater  available  for  dilution.  Fol- 
lowing this,  the  potential  for  leachate  attenuation 
from  chemical  precipitation  was  simulated  with  the 
geochemical  speciation  code  PHREEQE  (pH 
redox  equilibrium  equations).  The  volume  and  esti- 
mated composition  of  the  leachate  was  mixed  with 
the  volume  and  chemical  character  of  the  existing 
groundwater  by  using  the  mixing  mode  of 
PHREEQE.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10954 


MODELING  OF  GROUND  WATER  FLOW 
THROUGH  A  WP-CAVE, 

Uppsala  Geosystem  A.B.  (Sweden). 

C.-L.  Axelsson,  and  T.  Olsson. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,    Dublin,   OH. 

1987.  p  870-887,  10  fig,  3  tab,  6  ref. 

Descriptors:  'Radioactive  waste  disposal,  'Model 
studies,  'Groundwater  barriers,  'Path  of  pollut- 
ants, 'Water  quality  control,  Groundwater  pollu- 
tion, Waste  disposal,  Mathematical  models,  Under- 
ground waste  disposal,  Caves,  WP-Cave,  Hydrau- 
lic cage,  Hydraulic  conductivity,  Leachates,  Bar- 
riers, Boreholes. 

Three-dimensional  groundwater  modeling  was  per- 
formed to  determine  the  efficiency  of  different 
hydraulic  barriers  included  in  the  WP-Cave  con- 
cept for  nuclear  waste  disposal.  The  WP-Cave 
concept  is  a  centrally  located  cave  in  which  spent 
nuclear  fuel  canisters  are  deposited.  Outside  the 
cave  are  two  barriers:  an  innermost  barrier  with  an 
excavated  slot  filled  with  a  mixture  of  bentonite 
and  sand  and  an  outer  barrier  with  a  hydraulic 
cage,  made  by  tunnels  connected  to  each  other  by 
a  borehole  mesh.  The  WP-Cave  is  located  200-250 


m  below  the  surface  in  a  rock  mass  with  low 
hydraulic  conductivity.  Two-dimensional  analysis 
showed  that  a  cage  made  by  300  boreholes  pro- 
duces a  99%  reduction  in  groundwater  flow 
through  the  cage.  The  efficiency  of  the  bentonite- 
sand  barrier  is  governed  by  the  difference  in  hy- 
draulic conductivity  between  the  bentonite-sand 
barrier  and  the  surrounding  rock  mass.  The  reduc- 
tion in  groundwater  flow  is  about  35%  if  the 
bentonite-sand  barrier  can  be  constructed  with  a 
hydraulic  conductivity  10  times  lower  than  that  of 
the  rock  mass.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10955 


MODELING  AREAL,  VARIABLE-DENSITY, 
GROUND-WATER  FLOW  USING  EQUIVA- 
LENT FRESHWATER  HEAD:  ANALYSIS  OF 
POTENTIALLY  SIGNIFICANT  ERRORS, 

Geological  Survey,  Albuquerque,  NM. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10956 


APPLICATION  OF  STOCHASTIC  GROUND 
WATER  MODELS  TO  GEOLOGIC  DISPOSAL 
OF  HIGH-LEVEL  NUCLEAR  WASTE, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

B.  Sagar,  P.  M.  Clifton,  and  A.  J.  Knepp. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.  p  904-925,  7  fig,  41  ref. 

Descriptors:  'Hydraulic  models,  'Model  studies, 
'Water  quality  control,  'Groundwater  pollution, 
'Radioactive  waste  disposal,  Waste  disposal, 
Mathematical  models,  Basalt  Waste  Isolation 
Project,  Hanford  Site,  Washington,  Stochastic 
process,  Monte  Carlo  method. 

Stochastic  methods  considered  for  application  to 
high-level  nuclear  waste  disposal  at  the  Basalt 
Waste  Isolation  Project,  Hanford  Site,  Washing- 
ton, were  reviewed.  Methods  presently  used  by 
groundwater  hydrologists  to  analyze  the  uncertain- 
ty in  predictions  of  flow  and  transport  through 
porous  or  fractured  media  are  of  five  general 
types:  Monte  Carlo,  finite  order,  perturbation,  ana- 
lytic time  or  frequency  domain,  and  stochastic 
Lagrangian  techniques.  The  Monte  Carlo  method 
was  chosen  for  practical  application  because  of  its 
relative  simplicity.  The  three  applications  were 
modeling  of  the  source  term  (release  and  migration 
of  the  radionuclides  in  the  immediate  area  of  depo- 
sition), groundwater  travel  time,  and  radionuclide 
transport  in  the  far  field.  It  was  concluded  that 
considerably  more  research  and  development  on 
stochastic  models  is  necessary  before  they  can  be 
routinely  used  in  analysis  of  groundwater  prob- 
lems. (See  also  W88-10912)  (Cassar-PTT) 
W88-10957 


APPLICATION  OF  SEISMIC,  EM  AND  RESIS- 
TIVITY TECHNIQUES  TO  DESIGN  A 
GROUND  WATER  MONITORING  PROGRAM 
AT  A  LANDFILL  IN  NORTHWESTERN  ILLI- 
NOIS. 

Geotechnology,  Inc.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11043 


CLASS  I  INJECTION  WELL  MONITORING: 
ISSUES  AND  ANSWERS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 11063 


LABORATORY  AND  FIELD  EVALUATION 
TECHNIQUES  TO  DETERMINE  WASTE/ AQ- 
UIFER COMPATIBILITY  IN  UNDERGROUND 
INJECTION  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
M.  S.  Pearce. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
543-567,  12  fig. 
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Descriptors:  'Injection  wells.  *Core  tests,  *Under- 
ground  waste  disposal,  'Groundwater  movement, 
•Aquifers,  On-site  investigations.  Field  tests,  Ex- 
perimental data.  Data  interpretation,  Fluid  flow, 
Porous  media,  Cores,  Well  hole. 

The  types  of  tests  that  are  required  to  assess  waste/ 
aquifer  compatibility  problems  and  the  choice  of 
appropriate  remedial  treatments  are  described.  The 
application  of  the  necessary  principles  of  fluid  flow 
through  porous  media  are  also  presented  in  a 
manner  that  is  useful  to  the  injection-well  operator. 
The  discussion  of  laboratory  testing  includes  the 
types  of  core  tests  that  need  to  be  performed,  how 
to  interpret  core-test  data,  analytical  test  require- 
ments, and  physical  measurements.  Special  atten- 
tion is  given  to  the  use  of  tapped-core  experiments 
and  the  added  information  available  from  these 
tests  for  interpreting  the  role  that  injected  solids, 
clay  sensitivity,  and  fluid-fluid  interactions  have  on 
core  permeability.  The  discussion  of  field  tests 
covers  the  simplest  of  tests  to  help  identify  zones 
that  are  taking  fluids,  the  bottom  of  the  hole,  and 
changes  in  flow  before  and  after  a  stimulation 
treatment.  All  this  information  can  be  organized  to 
give  a  consistent  picture  of  downhole  problems 
that  are  occurring.  (See  also  W88-11031)  (Author's 
abstract) 
W88-11064 


APPLICATION  OF  THE  TEMPERATURE 
SURVEY  IN  DEMONSTRATING  THE  ME- 
CHANICAL INTEGRITY  OF  INJECTION 
WELLS, 

Davis  (Ken  E.)  Associates,  South  Bend,  IN. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-11065 


PROCEEDINGS  OF  THE  FOCUS  CONFER- 
ENCE ON  SOUTHEASTERN  GROUND 
WATER  ISSUES. 

National    Water   Well    Association,    Dublin,   OH. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11084 


EXPERIMENTAL  APPROACH  TO  DETER- 
MINING SUBSURFACE  LEAKAGE  FROM  A 
SURFACE  IMPOUNDMENT  USING  A  RADIO- 
ISOTOPE TRACER, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11099 


USE  OF  LIMITED  GEOPHYSICAL  LOG  DATA 
TO  DELINEATE  AND  CHARACTERIZE  DIS- 
POSAL AND  CONFINING  ZONES, 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
L.  A.  Gandl,  and  J.  A.  Fleniken. 
IN:  Proceedings  of  the  Focus  Conference  on 
Southeastern  Ground  Water  Issues.  National 
Water  Well  Association,  Dublin,  OH.  1986.  p  304- 
311,  2  fig. 

Descriptors:  "Disposal  wells,  'Boreholes  heophy- 
sics,  'Well  logs,  'Waste  disposal,  'Liquid  wastes, 
'Geophysics,  Geology,  Sand,  Clays,  Central  Gulf 
Coastal  Region,  Drilling,  Wells,  Deep  wells,  Injec- 
tion wells. 

The  Gulf  Coastal  Region  of  the  United  States 
(including  Texas,  Louisiana  and  Mississippi)  is  an 
area  in  which  potential  disposal  zones  for  the  deep 
well  injection  of  liquid  wastes  are  composed  pre- 
dominantly of  clastic  sediments  of  Oligocene,  Mio- 
cene and  Pliocene  are.  In  this  region,  geophysical 
logs  are  readily  used  to  delineate  formation  bound- 
aries as  well  as  to  estimate  formation  characteris- 
tics. When  new  disposal  wells  are  drilled,  a  full 
suite  of  logs  is  required  and  many  of  the  formation 
characteristics  of  both  the  disposal  zone  and  the 
confining  zones  can  be  well  defined  at  the  site.  To 
define  the  formation  characteristics  regionally  and 
within  the  area  of  review,  area  logs  of  existing 
wells  and  old  boreholes  must  be  used.  The  avail- 
able logs  generally  consist  of  any  one  of  a  variety 
of  Induction/Resistivity  Logs  with  Spontaneous 
Potential,  and  an  occasional  Gamma  Log.  These 
logs  are  the  best  tools  for  defining  the  formation 
characteristics    and    extent    within    the    area    of 


review.  Since  these  logs  are  exceptional  for  delin- 
eating sand  and  clay  zones,  their  application  in  the 
Gulf  Coast  elastics  is  exceptional.  (See  also  W88- 
11084)  (Miller-PTT) 

W88-11105 


SURFACE-GEOPHYSICAL  INVESTIGATIONS 
AT  THE  NORTH  HOLLYWOOD  DUMP,  MEM- 
PHIS, TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11107 


SURFACE-GEOPHYSICAL  INVESTIGATIONS 
IN  MELTON  VALLEY,  OAK  RIDGE  RESER- 
VATION, TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11108 


SUITABILITY  OF  GLACIAL  GEOLOGY  AND 
HYDROGEOLOGY  OF  NORTHWEST  WASH- 
INGTON FOR  SITING  WASTE  MANAGE- 
MENT FACILITIES, 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

M.  Trojan,  and  G.  B.  Evans. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  153-163.  4  fig,  1  tab,  3  ref. 

Descriptors:  'Washington,  'Waste  disposal, 
'Waste  treatment,  'Geological  surveys,  'Site  se- 
lection, 'Geohydrology,  'Geology,  'Glacial  soils, 
Environmental  effects,  Soil  texture,  Hydraulic  con- 
ductivity, Hazardous  materials,  Contamination, 
Groundwater  pollution,  Perched  groundwater, 
Drainage  systems. 

The  glacial  geology  of  the  northwestern  mainland 
coast  of  Washington  is  generally  well  suited  for 
siting  waste  disposal,  storage,  or  treatment  facili- 
ties. The  upper  glacial  drifts  and  tills  consist  of 
very  fine  grained  materials  that  are  densely  packed 
and  exhibit  low  hydraulic  conductivities.  Although 
isolated  perched  saturated  conditions  exist  at  the 
base  of  the  soils  and  within  some  coarser  packets 
of  the  upper  glacial  deposits,  they  can  be  easily 
controlled  via  perimeter  interceptor  drains  and 
below-facility  drainage  systems.  There  is  essential- 
ly no  potential  for  contamination  of  deeper  region- 
al aquifers,  for  there  is  no  evidence  of  a  hydraulic 
link  (saturated  or  unsaturated  flow)  between  the 
upper  perched  water  table(s)  and  the  regional 
ground  water.  Typically,  a  thick  unsaturated  zone 
consisting  of  glacial,  fluvial,  and/or  marine  sedi- 
ments separates  the  two  ground  water  systems. 
However,  due  to  the  area's  geologic  complexity, 
comprehensive  hydrogeologic  investigations  are 
recommended  when  siting  new  waste  facilities. 
(See  also  W88-1 1 121)  (Author's  abstract) 
W88-11129 


GEOLOGIC  AND  HYDROGEOLOGIC  CHAR- 
ACTERIZATION OF  A  HAZARDOUS  WASTE 
DISPOSAL  SITE,  ARLINGTON,  OREGON, 

Engineering  Enterprises,  Inc.,  Long  Beach,  CA. 
S.  M.  Testa,  and  F.  G.  Wolf. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  273-295.  6  fig,  1 1  ref. 

Descriptors:  'Hazardous  wastes.  'Geohydrology, 
'Geological  surveys,  'Waste  disposal,  'Environ- 
mental effects,  'Hazardous  materials,  'Water  pol- 
lution control,  Waste  dumps.  Arid  climates,  Water 
table.  Infiltration,  Geology,  Permeability,  Leach- 
ing, Monitoring,  Oregon. 

A  major  hazardous  waste  disposal  facility  near 
Arlington,  Oregon  serving  the  Pacific  Northwest, 
Canada,  and  Alaska  maintains  numerous  favorable 
environmental  characteristics  for  siting  of  such  a 
facility  including:  semi-arid  climate,  low  precipita- 
tion, high  evapotranspiration,  low  rate  of  infiltra- 


tion, deep  water  table  (uppermost  zone  of  satura- 
tion), thick  vadose  zone,  abundant  low  permeabil- 
ity and  moisture  deficient  soils,  low  population 
density,  and  lack  of  nearby  surface  water  bodies. 
The  risk  of  contamination  as  a  result  of  potential 
leakage  from  a  waste  management  unit  via  primary 
pathways  to  surface  water,  ground  water  or  by 
direct  contact  and/or  ingestion  is  thus  reasonably 
low.  However,  these  same  characteristics  which 
make  the  site  most  suitable  for  hazardous  waste 
disposal  often  conflict  with  demonstration  of  the 
ground  water  monitoring  system's  ability  to  ade- 
quately perform  immediate  leak  detection  as  man- 
dated under  the  Resource  Conservation  and  Re- 
covery Act  and  the  level  of  demonstration  re- 
quired for  the  site  to  be  'properly  characterized' 
may  risk  the  integrity  of  some  of  these  characteris- 
tics. (See  also  W88-1 1121)  (Author's  abstract) 
W88-11135 


IRRIGATION  IMPACT  ISSUES  AT  THE  PRO- 
POSED GRANT  COUNTY  WASTE  MANAGE- 
MENT SITE, 

Hart  Crowser,  Inc.,  Seattle,  WA. 
C.  T.  Ellingson. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  569-590.  10  fig,  1  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Irrigation  ef- 
fects, 'Geohydrology,  'Environmental  effects, 
'Hazardous  wastes,  'Waste  disposal,  'Soil  satura- 
tion, Confined  aquifers,  Washington. 

Environmental  Security  Corporation,  a  Pacific 
Northwest  waste  management  firm,  has  proposed 
to  establish  a  hazardous  waste  treatment  and  dis- 
posal facility  which  would  include  an  incinerator 
and  a  landfill  for  disposal  of  hazardous  waste.  The 
proposed  site  is  in  central  Washington  just  south  of 
the  town  of  Vantage  and  just  east  of  the  Columbia 
River.  It  is  located  near  the  western  edge  of  the 
Columbia  Basin  Irrigation  District  which  covers 
some  500,000  acres.  Irrigated  lands  extend  to 
within  one  mile  of  the  site.  Water  from  the  Grand 
Coulee  project  and  deep  wells  is  applied  to  nearby 
fields  at  a  rate  which  exceeds  the  evapotranspira- 
tion rate.  Water  has  infiltrated  and  saturated  over- 
burden soils  and  caused  head  within  basalt  aquifers 
to  rise.  The  potential  for  rising  ground  water  levels 
and  the  effect  of  this  rise  on  the  site  are  major 
issues  with  project  opponents.  The  site  is  located  in 
a  rather  unique  hydrogeologic  location  with  re- 
spect to  the  irrigation  impacts.  The  basalt  zone 
containing  the  uppermost  aquifer  outcrops  in  the 
ravine  above  Sand  Hollow  Creek.  This  ravine 
intercepts  shallow  ground  water  flow  coming  from 
north  of  the  ravine  that  moves  south  (down  dip) 
toward  the  site.  The  result  of  the  site's  location  and 
geologic  situation  is  that  there  is  no  saturation  of 
the  soils  above  basalt;  that  the  first  saturation  is  at 
150  to  200  feet  depth;  that  ground  water  levels  on- 
site  are  quite  stable,  and  that  the  uppermost  aquifer 
is  apparently  confined.  Ground  and  surface  waters 
near  the  site  are  enriched  in  nitrates  but  no  herbi- 
cides or  pesticides  were  detected.  (See  also  W88- 
11121)  (Author's  abstract) 
W88-11150 


RURAL  LANDFILL  SITE  CHARACTERIZA- 
TION, PUBLIC  HEALTH  ASSESSMENT  AND 
REMEDIAL  ACTION,  KING  COUNTY,  WASH- 
INGTON, 

Sweet,  Edwards  and  Associates,  Inc.,  Redmond, 
WA. 

J.  S.  Bailey,  and  D.  P.  Lambert. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  609-624.  5  fig,  3  ref. 

Descriptors:  'Water  pollution  sources,  'Landfills, 
•Solid  waste  disposal,  'Groundwater  pollution, 
•Cleanup,  •Monitoring  wells,  *Water  quality 
standards,  'Public  health,  Boreholes,  Surveys,  Or- 
ganic compounds,  Washington. 

A  solid  waste  site  characterization  and  ground 
water  monitoring  program  for  a  rural  landfill  site 
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in  King  County  has  been  completed.  This  51  acre 
rural  site  has  been  in  operation  since  the  1950's  and 
occupies  an  old  sand  and  gravel  borrow  pit.  The 
site  is  underlain  by  Pleistocene  glacial  deposits 
ranging  in  age  from  Vashon  to  Salmon  Springs. 
Twenty  three  monitoring  wells  and  six  solid  waste 
borings  were  installed,  water  levels  monitored 
throughout  a  water  year,  and  selected  wells  tested 
to  determine  hydraulic  constants.  The  monitoring 
wells  were  sampled  and  tested  for  primary  and 
secondary  drinking  water  standards  as  well  as  pri- 
ority pollutants.  Off-site  water  supply  wells  within 
a  two  mile  radius  were  field  located,  water  levels 
monitored,  and  water  samples  collected  and  tested. 
Initial  monitoring  results  showed  on-site,  and  pos- 
sibly off-site  impacts  from  landfill  operations  in  the 
shallow  aquifer,  although  primary  standards  were 
never  exceeded.  On-site  monitoring  wells  along  the 
downgradient  waste  boundary  showed  low  level 
organic  solvent  contamination.  Further  investiga- 
tion indicated  that  the  solid  waste  was  seasonally 
saturated  within  the  shallow  aquifer  and  that  in- 
creases in  water  quality  indicator  concentrations 
correlated  with  waste  saturation.  The  possibility  of 
off-site  impacts  indicated  a  potential  public  health 
threat.  Therefore,  the  County  immediately  re- 
placed shallow  downgradient  wells  with  new  wells 
installed  into  a  deeper  aquifer.  Sampling  of  the  on- 
site  monitoring  wells  and  off-site  production  wells 
continued  for  the  remainder  of  the  investigation  to 
evaluate  seasonal  changes  in  water  quality  and 
assess  potential  public  health  risks.  Various  correc- 
tive action  alternatives  were  considered.  These 
included  no  action;  waste  removal;  hydrologic 
controls;  contaminant  capture  with  partial  or  full 
slurry  wall  and  pump  back  to  treatment  facility;  or 
combinations  of  above.  Remedial  measures  were 
recommended  based  in  part  on  computer  modeling 
of  the  hydrology.  It  was  determined  that  the  full 
slurry  wall  alternative  provided  the  most  reasona- 
ble and  effective  corrective  option  at  reasonable 
cost.  (See  also  W88-U121)  (Author's  abstract) 
W88-11152 


PROCEEDINGS  OF  THE  ASSOCIATION  OF 
GROUND  WATER  SCIENTISTS  AND  ENGI- 
NEERS SOUTHERN  REGIONAL  GROUND 
WATER  CONFERENCE. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11182 


HYDROGEOLOGIC  EVALUATION  OF  A  SAN- 
ITARY LANDFILL  SITE  IN  KARST  TERRAIN 
OF  NORTHWEST  ARKANSAS, 

Ozark  Geological  Services,  Inc.,  Fayetteville,  AR. 
W.  M.  Goodman. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  88-105,  15 
fig,  14  ref. 

Descriptors:  'Arkansas,  *Sanitary  landfills,  *Sile 
selection,  *Karst  hydrology,  'Aquifers,  'Geohy- 
drology,  Solid  waste  disposal,  Flow  pattern,  Arte- 
sian flow,  Conduits,  Perched  water. 

A  50  acre  site  in  Northwest  Arkansas  was  evaluat- 
ed for  its  feasibility  as  a  solid  waste  isolation  site.  It 
occupies  a  dissected  uplands  plateau  surface  locat- 
ed within  a  recharge  area  to  the  shallow  bedrock 
aquifer  system,  the  Boone-St.  Joe  Limestone  Aqui- 
fer. The  site  has  been  reduced  to  two  basic  hydro- 
geologic  components:  (1)  a  thick,  residual  soil 
overburden  with  a  thin  perched  water  zone  in  its 
base;  and  (2)  a  leaky  artesian  aquifer  system  in  the 
underlying  Boone-St.  Joe  Limestone  Aquifer.  Re- 
gionally, this  aquifer  is  characteristically  uncon- 
fined.  Beneath  the  site,  interaction  of  chemically 
and  hydraulically  distinct  shallow,  diffuse  and 
deep,  conduit  systems  promote  leaky  artesian  con- 
ditions. Local  flow  paths  are  found  to  be  nearly 
perpendicular  to  regional  flow  directions.  Al- 
though the  site  is  marginal  for  the  applied  land  use, 
when  put  in  perspective  of  the  regional  setting 
(severely  limited  karst  terrain)  and  disposal  prac- 
tices still  utilized  (area  filling  in  dry  karst  valleys), 
location  and  design  are  considered  progressive. 
Review  of  alternative  site  selections  based  on  hy- 
drologic regimes  within  the  region  reveals  that 
better  settings  are  rare  when  considering  the  asso- 


ciated  topographic,   hydrologic  and  geotechnical 
factors  involved.  (See  also  W88-1U82)  (Author's 
abstract) 
W88-11188 


WASTE  MANAGEMENT  AND  GROUND 
WATER  MONITORING  PRACTICES:  A  COM- 
PARISON OF  TECHNIQUES  IN  THE  BEAU- 
MONT FORMATION,  TEXAS  CITY,  TEXAS, 

Texas  Water  Commission,  Austin. 

P.  S.  Lewis. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.   National   Water   Well 

Association,  Worthington,  OH.  1986.  p  106-120,  6 

fig,  2  tab,  9  ref. 

Descriptors:  'Network  design,  'Solid  waste  dis- 
posal, 'Water  pollution  sources,  'Waste  disposal, 
'Groundwater  pollution,  'Monitoring,  Waste  man- 
agement, Contamination,  Beaumont  Formation, 
Texas,  Landfills,  Hazardous  materials. 

In  Texas,  many  waste  disposal  and  treatment  sites 
are  located  on  the  Gulf  Coastal  Plain  underlain  by 
sediments  of  the  Beaumont  Formation.  The  Vir- 
ginia Point  -  Campbell  Bayou  area  south  of  Texas 
City  contains  numerous  waste  management  units 
with  a  variety  of  treatment  and  disposal  practices. 
Four  units  are  on  'common  ground'  for  compari- 
son purposes  in  that  a  Pleistocene  distributary 
channel  sand  deposit  underlies  two  impoundments 
and  two  land  treatment  (landfarm)  units  of  con- 
trasting operational  history  and  monitoring  tech- 
niques. The  paleo  channel,  which  is  the  monitored 
zone  of  these  units,  exhibits  the  responses  of  a 
shallow  saturated  zone  in  hydraulic  connection  to 
adjacent  surface  water  bodies.  Other  dynamic  in- 
fluences, such  as  operator-induced  hydraulic  load- 
ing and  groundwater  withdrawal,  compound  the 
effects  of  the  natural  hydrogeologic  setting  (tidal 
influences;  saltwater  intrusion;  growth  faults;  land 
subsidence)  on  interpretations  of  groundwater 
monitoring  data.  The  four  different  waste  sites  of 
this  study  have  utilized  different  approaches  to 
monitoring  with  varying  degrees  of  success.  As- 
sessment monitoring  has  confirmed  contamination 
from  both  impoundments  and  its  extent  has  been 
identified  at  one  site.  Operators  of  landfarm  units, 
monitoring  in  response  to  hazardous  waste  require- 
ments, have  had  difficulties  complying  when  oper- 
ators have  attempted  to  satisfy  only  the  minimum 
regulatory  requirements.  To  design  an  adequate 
groundwater  monitoring  system  in  this  dynamic 
regime,  an  owner  must  consider  these  operator- 
induced  and  natural  variabilities.  (See  also  W88- 
11182)  (Author's  abstract) 
W88-11189 


CLASS  V  INJECTION  WELL  INVENTORY 
AND  ASSESSMENT,  TEXAS, 

Texas  Water  Commission,  Austin. 

S.  F.  Musick. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  123-128,  1 

tab,  1  ref. 

Descriptors:  'Texas,  'Groundwater  pollution,  'In- 
jection wells,  'Drainage  wells,  'Disposal  wells, 
'Recharge  wells,  'Well  regulations,  Path  of  pollut- 
ants, Geothermal  resources,  Agricultural  drainage, 
Storm  water  drainage.  Aquifer  recharge,  Mine 
backfill,  Waste  disposal,  Underground  waste  dis- 
posal, Legislation,  Permits,  Regulations. 

On  Jan.  6,  1982,  The  Texas  Department  of  Water 
Resources  (now  the  Texas  Water  Commission)  was 
granted  authority  by  the  U.S.  Environmental  Pro- 
tection Agency  to  administer  the  Underground 
Injection  Control  Program  for  Class  I,  III,  IV,  and 
V  injection  wells  for  the  State  of  Texas.  Class  V 
wells  are  wells  which  inject  fluid  exclusive  of 
industrial  wastes  or  oil  and  gas  wastes  at  shallow 
depths  within  the  groundwater  system.  Class  V 
injection  wells  have  been  inventoried  in  Texas,  and 
include  wells  used  for  groundwater  source  heat 
pumps,  agricultural  drainage,  storm  water  drain- 
age, aquifer  recharge,  mine  backfill,  and  disposal  of 
domestic  sewage.  Assessment  of  the  environmental 


impact  of  these  injection  activities  indicates  negli- 
gible effects  on  a  regional  basis,  but  a  potential  for 
local  contamination  may  exist  from  certain  injec- 
tion activities  such  as  disposal  of  domestic  sewage 
and  agricultural  drainage.  Class  V  injection  activi- 
ties are  currently  authorized  by  rule,  and  registra- 
tion of  wells  is  required.  Only  domestic  sewage 
disposal  of  1,000  gallons  per  day  or  greater  must  be 
authorized  by  permit  prior  to  operation.  Rules 
adopted  by  the  Department  of  Water  Resources 
provide  minimum  construction  standards  for  all 
Class  V  wells.  Also,  recently  passed  state  legisla- 
tion requires  a  licensed  water  well  driller  to  drill 
Class  V  wells.  At  the  federal  level,  proposed 
amendments  to  the  Safe  Drinking  Water  Act 
would  require  that  the  U.S.  Environmental  Protec- 
tion Agency  submit  to  Congress  a  national  inven- 
tory and  assessment  of  Class  V  wells.  Texas,  while 
continuing  to  update  its  inventory  and  assessment, 
has  taken  the  lead  in  implementing  a  comprehen- 
sive regulatory  program  for  Class  V  injection  ac- 
tivities. (See  also  W88-11182)  (Author's  abstract) 
W88-11190 


HYDROGEOLOGICAL  PROBLEMS  ASSOCI- 
ATED WITH  SITING  INJECTION  WELLS  IN 
SOUTHERN  LOUISIANA, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

B.  Kent,  J.  Mikels,  and  B.  Hanson. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  129-144,  3 

fig,  17  ref. 

Descriptors:  'Geohydrology,  'Louisiana,  'Injec- 
tion wells,  'Disposal  wells,  'Waste  disposal,  'Un- 
derground waste  disposal,  'Groundwater  pollu- 
tion, 'Path  of  pollutants,  Fate  of  pollutants,  Indus- 
trial wastes,  Contamination,  Environmental  effects, 
Site  selection. 

Southern  Louisiana  has  the  second  largest  number 
of  industrial  injection  wells  in  the  U.S.  In  1983,  the 
58  on-site  wells  and  2  commercial  wells  in  Louisi- 
ana injected  a  total  volume  of  3.9  billion  gallons. 
Deep  well  injection  has  been  practiced  in  southern 
Louisiana  for  >  30  years.  The  disposal  of  industri- 
al wastes  by  deep  well  injection,  has  been  and  will 
continue  to  be  an  economic  and  environmentally 
sound  disposal  practice.  However,  increasing 
public,  legislative,  and  regulatory  pressures  dictate 
that  the  industry  be  far  more  critical  and  objective 
in  its  siting  of  wells,  selection  of  reservoirs,  and 
methods  of  operation.  In  the  future,  industry  will 
be  contending  with  opposition  that  has  become 
increasingly  familiar  with  the  technical,  hydrolog- 
ic, geologic,  and  geochemical  aspects  of  deep  well 
injection.  Areas  that  will  be  points  of  contention, 
and  which  industry  must  be  prepared  to  address, 
include  demonstration  of  confinement  (spatial  and 
temporal)  assurance  of  injection  well  and  reservoir 
integrity,  demonstration  of  compatibility  of  well 
and  reservoir  materials  with  injected  fluids,  and 
development  of  methods  of  monitoring  the  fate  of 
the  wastes  in  the  subsurface.  (See  also  W88-U182) 
(Author's  abstract) 
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CONTAMINANT-RESISTANT  SLURRY 

TRENCH, 

McBride-Ratcliff  and  Associates.  Houston,  TX. 
For   primary   bibliographic   entry   see   Field    5G. 
W88-11196 


APPLICATION  OF  MULTIPLE  JET  PUMPS 
FOR  GROUND  WATER  RECOVERY, 

Kindle,  Stone  and  Associates,  Inc.,  Longview,  TX. 
For  primary  bibliographic  entry  see  Field  5G. 
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EXAMPLE  OF  THE  INFLUENCE  OF  DEGREE 
OF  CHLORINATION  ON  SUBSURFACE  MI- 
GRATION OF  POLYCHLORINATED  BIPHEN- 
YLS  AND  RELATED  COMPOUNDS, 

IT  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 
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W88-11198 


DISPOSAL  OF  HYDROCARBON  CONTAMI- 
NATED SOIL, 

Applied  Earth  Sciences,  Inc.,  Houston,  TX. 
R.  A.  Ogle. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  459-469. 

Descriptors:  *Soil  contamination,  *Waste  disposal, 
'Management  planning,  'Landfills,  'Hydrocar- 
bons, 'Environmental  management,  Economic  as- 
pects, Regulation,  Risks,  Land  disposal,  Costs, 
Hazardous  materials. 

Options  are  discussed  for  disposal  of  hydrocarbon- 
contaminated  soil  in  landfills.  While  the  paper  con- 
centrates on  disposal  in  landfills,  most  of  the  com- 
ments are  equally  applicable  to  landfarm  treatment. 
Of  particular  interest  are  the  environmental  sound- 
ness and  cost  of  disposal  of  hydrocarbon  contami- 
nated soil  in  hazardous  versus  nonhazardous  dis- 
posal sites.  Disposal  of  nonhazardous  soils  in  a 
hazardous  waste  disposal  site  is  not  always  the 
most  conservative  alternative  for  limiting  potential 
liability.  Disposal  in  a  hazardous  waste  site  may 
increase  liability  exposure.  In  all  cases,  a  careful 
review  of  the  contaminants  in  the  soil  and  the 
applicable  regulations  can  frequently  reduce  both 
cost  and  risks.  Greater  care  to  reviewing  options 
available  and  selection  among  the  available  alterna- 
tives can  result  in  significant  cost  savings.  (See  also 
W88-1 1213)  (Author's  abstract) 
W88-11240 


SIMULATION  OF  LEACHATE  GENERATION 
FROM  MUNICIPAL  SOLID  WASTE, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11263 


LOWER  JAMES  RIVER  CIRCULATION 
STUDY,  VIRGINIA,  EVALUATION  OF 
CRANEY  ISLAND  ENLARGEMENT  ALTER- 
NATIVES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
S.  B.  Heltzel,  and  M.  A.  Granat. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA  194439. 
Price  codes:  A04  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-88-8,  April  1988.  Final 
Report.  67  p,  7  fig,  2  tab,  14  ref,  28  plates,  3 
append. 

Descriptors:  'Hydraulic  models,  'Mathematical 
models,  'Waste  disposal,  'Spoil  banks,  'Dredging, 
'Craney  Island,  'Virginia,  'Environmental  effects, 
'James  River,  Estuaries,  Water  circulation,  Hydro- 
dynamics, Model  studies. 

A  numerical  model  investigation  was  conducted  to 
assess  general  changes  in  circulation,  currents,  and 
sedimentation  associated  with  six  proposed  alterna- 
tive expansion  geometries  of  the  Craney  Island 
confined  disposal  facility.  An  additional  objective 
of  the  study  was  to  assess  the  effects  of  each  of  the 
six  alternative  geometries  on  the  reported  estuarine 
circulation  cell  (flow  convergence)  off  Hampton 
Flats  and  Newport  News  Point.  The  TAS-2  finite 
element  numerical  models,  RMA-2V  for  hydro- 
dynamics, and  STUDH  for  sedimentation  were 
used  with  a  modified  version  of  an  existing  numeri- 
cal mesh  of  the  Lower  James  River.  Other  infor- 
mation presently  available  regarding  the  estuaries 
circulation  and  flow  convergence  observed  off 
Newport  News  Point  and  Hampton  Flats  was  re- 
viewed. With  the  exception  of  the  Newport  News 
Channel,  results  from  the  numerical  hydrodynamic 
modeling  indicated  no  plan  to  base  velocity  differ- 
ences greater  than  +  or  -  0.06  fps  at  any  of  the 
critical  areas  of  interest.  Subtle  localized  circula- 
tion variations,  generally  within  16,000  ft  adjacent 
to  and  north  and  northwest  of  Craney  Island,  were 
identified  in  based  to  plan  comparison  vector  plots. 


Results  from  the  numerical  sedimentation  model- 
ing showed  that  plan  to  base  shoaling  index  values 
(plan-predicted  sedimentation  divided  by  base-pre- 
dicted sedimentation)  were  all  within  90-110%  at 
the  critical  areas  of  interest.  (Lantz-PTT) 
W88-11280 


5F.  Water  Treatment  and 
Quality  Alteration 


COPRECIPITATION  AND  ADSORPTION  FOR 
REMOVAL  OF  CADMIUM,  LEAD,  AND  ZINC 
BY  THE  LIME-SODA  ASH  WATER  SOFTEN- 
ING PROCESS, 

Purdue  Univ.,  Lafayette,  IN. 
T.  K.  Chang. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8529266.  Ph.D.  Dissertation,  1985.  199 
p,  104  fig,  28  tab,  111  ref,  2  append. 

Descriptors:  'Water  softening,  'Water  treatment, 
'Coprecipitation,  'Adsorption,  'Crystallization, 
'Hardness,  Cadmium,  Zinc,  Lead,  Calcium  car- 
bonate, Calcite,  Lime,  Heavy  metals,  Alkalinity. 

The  lime-soda  ash  water  softening  process  was 
applied  in  the  presence  of  trace  amounts  of  cadmi- 
um, and  zinc  to  evaluate  the  effects  of  impurities 
on  crystallization  kinetics,  crystal  morphology,  and 
the  removal  efficiency  of  hardness,  the  predomi- 
nant form  of  calcium  carbonate  precipitated  in  the 
presence  of  Cd,  Pb,  or  Zn  was  calcite;  and  in  the 
absence  of  these  impurities  it  was  aragonite.  Cd 
and  Zn  inhibited  calcium  carbonate  crystallization. 
The  major  mechanisms  involved  in  the  removal  of 
heavy  metals  from  solution  in  the  lime-soda  ash 
water  softening  process  were  surface  adsorption 
for  Cd  and  Zn  removal  and  isomorphic  inclusion 
for  Ph  removal.  An  initial  Cd  concentration  of  5.0 
mg/1  caused  the  residual  calcium  level  to  increase 
by  20  to  30%;  calcium  removal  efficiency  im- 
proved 5  to  10%  in  the  presence  of  1.22  mg/1  of 
lead  initially.  The  highest  calcium  hardness  remov- 
al for  a  continuous  flow  system  was  obtained  for 
the  slurry  recycling  system  with  an  initial  seeding 
concentration  of  1000  mg/1  calcite,  operated  at  pH 
lO.e  in  the  absence  of  impurities.  The  removal  of 
magnesium  hardness  was  not  affected  by  the  pres- 
ence of  Cd,  Pb,  or  Zn  under  mixed  suspension 
mixed  product  removal  (MSMPR)  conditions  at 
pH  10.8.  When  modelled  as  a  MSMPR  crystallizer 
with  the  population  balance  theory,  the  population 
distribution  provides  an  adequate  description  of  the 
particle  size  distribution.  (Cremmins-AEPCO) 
W88- 10096 


WASTE  DISCHARGE  TO  LAND  AND  ITS  RE- 
LATIONSHIP TO  WATER  QUALITY  IN  CALI- 
FORNIA, 

California  Univ.,  Los  Angeles.  Dept.  of  Environ- 
mental Science  and  Engineering. 
J.  B.  Marshack. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8606469.  Ph.D.  Dissertation,  1986.  353 
p,  26  fig,  91  ref,  6  append. 

Descriptors:  'Waste  disposal,  'Wastewater  dispos- 
al, 'Water  quality  management,  'Land  disposal, 
'Pollutants,  Groundwater  pollution,  Soil  contami- 
nation. Waste  identification,  Landfills,  Cleanup, 
Administrative  regulations,  Policy  aspects,  Policy 
making. 

Seven  Central  Valley.  California  sites  where  waste 
disposal  activities  have  caused,  or  have  threatened 
to  cause  water  quality  degradation  were  studied. 
Deficiencies  in  construction,  operation,  or  waste 
acceptance  were  found  at  all  seven  sites,  and  evi- 
dence of  contamination  migration  to  underlying 
soils  and  groundwater  was  found  at  three  of  them. 
Liquid  waste  in  surface  impoundments  and  volatile 
organic  contaminants  in  sanitary  landfills  were 
found  to  present  major  quality  threats.  Wastes 
should  be  classified  using  the  Designated  Level 
Methodology,  in  which  water  quality  objectives 
are  selected  to  provide  numerical  chemical  con- 
centration limits  for  the  protection  of  the  beneficial 
uses  of  water   that   could   be   affected   by   waste 


disposal  practices.  Soluble  and  Total  Designated 
Levels  are  then  calculated  from  these  objectives, 
using  factors  to  represent  environmental  attenu- 
ation and  bioavailability.  The  similarity  between 
chemical  constituents  of  landfilled  waste  and  toxic 
constituents  in  the  soils  of  contaminated  sites 
allows  the  Designated  Level  Methodology  to  be 
applied  to  the  determination  of  site  cleanup  levels 
for  the  protection  of  water  quality.  (Cremmins- 
AEPCO) 
W88-10098 


PROCESS  FOR  RECOVERING  AND  RECY- 
CLING COAGULANT  PRESENT  IN  WATER 
TREATMENT  SLUDGES, 

Environmental  Products,  Inc.,  Boca  Raton,  FL. 
For   primary   bibliographic   entry   see   Field    5D. 

W88-10104 


ORGANIZATIONAL     ALTERNATIVES      FOR 
EXTERNAL   SUPPORT   IN   WATER   SUPPLY, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-10112 


UPFLOW  DIRECT  FILTRATION  OF  HIGH 
TURBIDITY  WATERS, 

Tampere  Univ.  (Finland). 

P.  Odira,  A.  Latvala,  and  M.  Viitasaari. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  1,  p  59-68, 

1987.  12  fig,  1  tab,  9  ref. 

Descriptors:  'Water  treatment,  'Direct  filtration, 
'Turbidity,  'Filtration,  'Sand  filters,  'Floccula- 
tion,  Raw  water,  Particle  size,  Coagulation. 

The  use  of  upflow  sand  filters  in  direct  filtration  of 
turbid  waters  is  studied  with  a  view  toward  estab- 
lishing appropriate  media,  size  and  gradation  and 
limitations  in  scope  of  operation.  The  research 
involved  the  running  of  an  upflow  filter  without  a 
separate  flocculation  unit.  Emphasis  was  also  given 
to  the  flocculation  taking  place  in  the  filter. 
Among  the  findings  of  this  study  were  the  fact  that 
raw  water  of  clay  turbidity  up  to  80  FTU  can  be 
effectively  treated  by  upflow  direct  filtration.  AT 
optimum  coagulant  dosage,  abrupt  changes  in  in- 
fluent raw  water  turbidity  up  to  180  FTU  have 
little  influence  on  filtrate  quality  if  the  changes  last 
for  short  intervals.  Coagulation  dosages  (alum) 
above  15  mg/1  are  undesirable  in  upflow  direct 
filtration.  Such  high  coagulant  dosages  result  in 
effluent  deterioration  due  to  high  aluminium  re- 
siduals in  the  filtrate.  Depending  on  influent  water 
turbidity  coagulant  dosages  in  the  range  of  5-15 
mg/1  have  been  found  adequate.  The  longest  filter 
runs  were  generally  obtained  with  10  mg/1  alum 
dosage.  The  size  graded  filter  design  of  best  per- 
formance in  this  study  is  suitable  for  utilization  of 
filterbed  flocculations  because  the  coarse  to  fine 
gradation  promotes  flocculation  improvement 
from  the  influent  to  the  effluent  face.  (Friedmann- 
PTT) 
W88-10115 


EFFECT  OF  TEMPERATURE  ON  WATER 
TREATMENT, 

J.  Heinanen. 

Aqua  Fennica  AQFEDI,  Vol.  17,  No.  2,  p  201-220, 

1987.  17  fig,  11  tab,  68  ref. 

Descriptors:  'Water  treatment,  'Temperature  ef- 
fects, Temperature,  Water  temperature,  Water 
supply,  Literature  review. 

Temperature  is  a  parameter  that  is  often  omitted  in 
the  design  as  well  as  operation  of  water  supplies. 
However,  temperature  affects  nearly  all  physical 
and  chemical  properties  of  water  and  consequently 
water  treatment  processes.  In  most  cases,  a  rise  in 
temperature  has  a  beneficial  effect,  though  not 
always.  For  instance,  the  optimal  dosage  of  chemi- 
cals in  coagulation-flocculation  process  usually  in- 
creases with  a  rise  in  temperature  and  chlorination 
produces  more  trihalomethanes,  unwanted  side 
products  at  high  temperature.  This  article  is  a 
review   of  publications  concerning   the  effect   of 
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temperature  on  water  treatment.  Among  the  most 
important  effects  of  water  temperature  on  water 
treatment  include  the  fact  that  lime-softening  is 
easier  in  higher  temperatures;  activated  carbon  is 
more  effective  at  higher  temperature  in  removal  of 
residual  chlorine;  solubility  of  most  chemicals  in 
solid  form  increases  with  a  rise  in  temperature, 
lime  being  the  most  remarkable  exception;  solubili- 
ty of  gases  decreases  with  temperature;  and  the 
removal  of  algae  is  easier  in  cold  water.  (Author's 
abstract) 
W88-10123 


INFLUENCE  OF  PRETREATMENT  ON  THE 
CAPACITY  AND  SELECTIVITY  OF  CLINOPTI- 
LOLITE  FOR  METAL  IONS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

M.  J.  Semmens,  and  W.  P.  Martin. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  537- 

542,  May  1988.  7  fig,  4  tab,  11  ref. 

Descriptors:  'Wastewater  treatment,  *Ion  ex- 
change, *Zeolites,  *Zeolite  process,  'Clinoptilo- 
lite,  *Pretreatment,  Selectivity,  Capacity,  Potassi- 
um, Calcium,  Sodium,  Sodium  chloride,  Heavy 
metals,  Chemical  properties,  Ion  exchange  resins. 

Many  investigators  studying  the  selectivity  of  the 
natural  zeolite  clinoptilolite  for  metal  ions  have 
noted  inconsistencies  in  measured  exchange  capac- 
ities and  selectivity  data  that  appear  to  be  related 
to  how  the  zeolite  was  treated  prior  to  testing.  In 
this  study  the  cation  composition  of  a  clinoptilolite 
from  the  Ash  Meadows  deposit  was  characterized 
after  samples  were  exposed  to  varying  amounts 
and  concentrations  of  sodium  chloride  solution. 
Potassium  and  calcium  ions  were  strongly  held  by 
clinoptilolite  in  preference  to  sodium,  and  exten- 
sive exposure  to  high  sodium  concentrations  was 
required  to  displace  these  ions  from  the  zeolitic 
matrix.  Since  these  ions  are  so  difficult  to  displace 
from  the  zeolite  it  is  apparent  that  the  sites  occu- 
pied by  potassium  and  calcium  are  not  readily  able 
to  participate  in  ion  exchange.  Studies  are  present- 
ed which  demonstrate  the  influence  of  zeolite 
cation  composition  and  calcium  concentration  in 
solution  on  the  ion  exchange  performance  of  clin- 
optilolite for  the  removal  of  certain  heavy  metals. 
It  is  concluded  that  the  zeolite  conditioning  proce- 
dure has  an  important  influence  on  zeolite  per- 
formance and  it  should  be  determined  by  the  treat- 
ment or  study  objectives.  (Author's  abstract) 
W88-10260 


DECOMPOSITION  OF  TRICHLOROETHY- 
LENE  AND  TETRACHLOROETHYLENE  IN 
DRINKING  WATER  BY  A  COMBINED  RADI- 
ATION/OZONE TREATMENT, 

Oesterreichisches  Forschungszentrum  Seibersdorf 

G.m.b.H.  Inst,  fuer  Chemie. 

P.  Gehringer,  E.  Proksch,  W.  Szinovatz,  and  H. 

Eschweiler. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  645- 

646,  May  1988.  2  fig,  5  ref. 

Descriptors:  *Water  treatment,  'Trichloroethy- 
lene,  'Tetrachloroethylene,  "Chlorinated  hydro- 
carbons, 'Drinking  water,  'Ozonation,  'Gamma 
radiation,  Radiation,  Synergistic  effects,  Nitrites, 
Decomposition. 

The  decomposition  of  small  amounts  (100  ppb)  of 
tri-  or  perchloroethylene  in  drinking  water  was 
investigated.  The  combined  action  of  gamma-radi- 
ation and  ozone  results  in  a  considerable  synergis- 
tic effect.  In  terms  of  the  doses  D  sub  90  (90% 
decomposition)  necessary  to  reduce  the  trichlor- 
oethylene  concentration  to  10  ppb,  the  synergistic 
effect  causes  a  reduction  in  dose  from  about  122 
Gray  (for  gamma-irradiation)  to  about  12  Gray  for 
the  simultaneous  gamma/03-treatment.  For  perch- 
loroethylene, the  D  sub  90  value  is  reduced  from 
260  Gray  (for  gamma  irradiation)  to  about  43  Gray 
(for  gamma/ozone).  Furthermore,  the  presence  of 
ozone  eliminates  completely  the  formation  of  ni- 
trite occurring  under  gamma-irradiation  alone.  Ad- 
ditional experiments  on  the  combined  action  of 
gamma-irradiation  and  ozone  are  planned.  (Ver- 
nooy-PTT) 
W88-10275 


COMMUNITY  HEALTH  EFFECTS  OF  A  MU- 
NICIPAL WATER  SUPPLY  HYPERFLUORI- 
DATION  ACCIDENT, 

L.  R.  Petersen,  D.  Denis,  D.  Brown,  J.  L.  Hadler, 

and  S.  D.  Helgerson. 

American   Journal    of  Public    Health    AJHEAA, 

Vol.  78,  No.  6,  p  711-713,  June  1988.  2  fig,  1  tab,  17 

ref. 

Descriptors:  'Public  health,  'Fluoridation,  *Hy- 
perfluoridation,  'Municipal  water,  'Accidents, 
'Drinking  water,  Plumbing,  Water  supply, 
Copper,  Acidification,  Population  exposures, 
Human  diseases. 

The  public  health  effects  of  a  municipal  water 
supply  hyperfluoridation  accident  that  occurred  in 
a  residential  Connecticut  community  are  described. 
For  12  hours,  excess  hydrofluorosilicic  acid  was 
diverted  to  a  127-home  community  water  supply. 
Fluoride  levels  peaked  at  51  ppm.  Water  acidifica- 
tion caused  copper  to  leach  from  the  domestic 
plumbing  and  raised  copper  levels  to  25-41  ppm. 
Fifty-two  (33%)  of  those  who  drank  hyperfluori- 
dated  water  developed  mild  gastroenteritis.  Vomit- 
ing was  uncommon  and  symptom  onsets  usually 
occurred  more  than  30  minutes  after  drinking  the 
water.  This  suggests  that  fluoride  rather  than 
copper  caused  the  illness.  Skin  contact  with  hyper- 
fluoridated  water  caused  itching  and  skin  rashes. 
(Author's  abstract) 
W88-10279 


REMOVAL  OF  AROMATIC  NITRO  COM- 
POUNDS FROM  WATER  BY  OZONATION, 

Harbin  Civil  Engineering  Inst.  (China).  Water  Pol- 
lution Control  Lab. 
B.  Wang,  and  J.  Yin. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
10,  No.  1,  p  1-23,  Winter,  1988.  25  fig,  1  tab,  9  ref. 

Descriptors:  'Ozonation,  'Water  treatment,  'Ni- 
trogen compounds,  'Aromatic  hydrocarbons,  Aro- 
matic compounds,  Ozone,  Oxidation,  Molecular 
structure,  Chemical  reactions,  Spectroscopy, 
Mathematical  analysis,  Mathematical  equations, 
Temperature,  Hydrogen  ion  concentration,  Degra- 
dation, Nitrites,  Kinetics. 

Experimental  studies  were  carried  out  on  the  re- 
moval of  five  species  of  aromatic  nitro  hydrocar- 
bons by  ozonation.  Ultraviolet  spectrograms  with 
distinct  absorption  peaks  were  plotted  for  each  of 
them,  and  the  absorbances  of  aqueous  solutions 
containing  the  single  compounds  increased  to  dif- 
ferent extents  at  the  wave  lengths  ranging  from  200 
to  230  nanometers  with  increase  of  ozone  dosages. 
This  is  ascribed  to  the  nitrite  ions  splitting  out  of 
the  benzene  rings  and  being  further  oxidized  to 
nitrate  ions  by  ozonation.  The  removal  of  the  five 
species  of  aromatic  nitro  compounds  by  ozonation 
can  be  expressed  mathematically  by  first-order  re- 
action equations.  The  reaction  constants  and  half- 
life  periods  for  various  species  of  the  tested  nitro 
compounds  were  calculated  at  different  tempera- 
tures and  pH.  An  ozonation  effect  index  (OI)  was 
developed  to  express  the  degree  of  degradation  of 
substrates  by  ozonation,  by  means  of  which  the 
five  aromatic  nitro  hydrocarbons  were  compared 
with  each  other  and  ranked  in  the  following  order 
from  greatest  to  smallest  degrees  of  degradation:  p- 
nitroaniline  >  nitrobenzene  >  p-dinitrobenzene  > 
p-nitrotoluene  >  m-dinitrobenzene.  The  mecha- 
nisms and  chemical  reactions  of  removal  are  dis- 
cussed. (Author's  abstract) 
W88-10381 


Four  different  sources  of  humic  substances  were 
studied  to  determine  the  effects  of  ozonation  on 
molecular  weight  distributions,  based  on  dissolved 
organic  carbon  (DOC)  and  trihalomethane  forma- 
tion potential  (THMFP).  Solutions  of  two  soil- 
derived  fulvic  acids  and  a  one  soil-derived  humic 
acid,  as  well  as  dissolved  organic  matter  (DOM) 
associated  with  a  natural  water  source,  were  stud- 
ied. Both  gel  permeation  chromatography  (GPC) 
and  ultrafiltration  (UF)  were  employed  to  define 
apparent  molecular  weight  (AMW).  Applied 
ozone  doses  ranged  from  2.0  to  2.5  mg  03/mg 
DOC.  Overall  samples  of  untreated  and  ozonated 
waters,  as  well  as  individual  molecular  weight 
fractions,  were  characterized  according  to  DOC, 
UV  absorbance,  and  THMFP.  Ozonation  resulted 
in  a  significant  disappearance  of  higher  AMW 
material  with  a  corresponding  increase  in  lower 
AMW  material.  Although  little  overall  reduction 
in  DOC  concentration  was  observed,  significant 
overall  reductions  in  UV  absorbance  and  THMFP 
levels  were  observed.  (Author's  abstract) 
W88-10382 


OZONE  IN  WATER  TREATMENT:  THE  DE- 
SIGNER'S ROLE, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 

R.  C.  Renner,  K.  L.  Rakness,  B.  A.  Janonis,  and  D. 

L.  Krenek. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  1,  p  55-87,  Winter,  1988.  5  fig,  6  tab,  9  ref. 

Descriptors:  'Ozonation,  'Water  treatment, 
'Water  treatment  facilities,  'Civil  engineering, 
'Design  criteria,  'Planning,  Engineering,  Case 
studies,  Taste,  Odor,  Organoleptic  properties, 
Water  quality  management,  Cost  analysis.  Process 
control,  Specifications,  Hydraulics,  Economic  as- 
pects, Ozone,  Optimization,  Performance  evalua- 
tion, Colorado. 

The  designer's  role  in  providing  an  efficient  and 
reliable  ozone  system  for  use  in  water  treatment  is 
described.  The  5  mgd  regional  water  plant  in 
Avon,  Colorado  is  used  as  a  case  study.  Two 
alternatives  were  evaluated  in  process  design;  the 
ozone  alternative  was  selected  based  on  its  multi- 
ple benefits.  These  benefits  included  iron  and  man- 
ganese removal,  taste  and  odor  control,  coagula- 
tion, and  disinfection.  Each  aspect  of  the  ozone 
system  design  is  reviewed.  The  following  recom- 
mendations are  made:  (1)  pilot  plant  testing  should 
be  conducted  to  help  determine  the  effectiveness 
of  ozone  and  to  establish  dosage;  (2)  the  engineer 
should  take  an  active  role  in  designing  and  specify- 
ing the  system;  (3)  key  elements  to  be  addressed 
include  quantity  of  dessicant,  the  capacity  and 
number  of  air  compressors  and  ozone  generators, 
efficient  contacting,  and  appropriate  controls  and 
instrumentation;  and  (4)  the  system  should  be  sup- 
plied by  one  manufacturer  who  has  the  responsibil- 
ity for  coordinating  all  the  equipment.  It  is  con- 
cluded that,  despite  their  past  reputation  for  poor 
performance,  ozone  systems  can  provide  very  reli- 
able and  cost-effective  service  when  properly  de- 
signed. (Doria-PTT) 
W88-10383 


CHEMICAL  REACTIONS  OF  OZONE  AND 
THEIR  ROLE  IN  DEVELOPING  IMPROVED 
ANALYTICAL  METHODS, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10384 


OZONATION  OF  HUMIC  SUBSTANCES:  EF- 
FECTS ON  MOLECULAR  WEIGHT  DISTRIBU- 
TIONS OF  ORGANIC  CARBON  AND  TRIHA- 
LOMETHANE FORMATION  POTENTIAL, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineer- 
ing. 

G.  L.  Amy,  C.  J.  Kuo,  and  R.  A.  Sierka. 
Ozone.  Science  and  Engineering  OZSEDS,  Vol. 
10,  No.  1,  p  39-54,  Winter,  1988.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Ozonation,  'Water  treatment, 
'Humic  acids,  'Fulvic  acids,  'Trihalomethanes, 
•Organic  carbon,  'Chlorinated  hydrocarbons. 
Carbon,  Hydrocarbons,  Performance  evaluation, 
Chromatography,  Filtration,  Ultrafiltration. 


COMBINATION      OF      OZONE/HYDROGEN 

PEROXIDE    AND    OZONE/UV     RADIATION 

FOR    REDUCTION    OF   TRIHALOMETHANE 

FORMATION      POTENTIAL      IN      SURFACE 

WATER, 

Louisiana  Tech  Univ.,  Ruston.  Dept.  of  Chemical 

Engineering. 

J.  L.  Wallace,  B.  Vahadi,  J.  B.  Fernandes,  and  B. 

H.  Boyden. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol. 

10,  No.  1,  p  103-112,  Winter,  1988.  4  fig,  3  tab,  8 

ref.   Louisiana   Board  of  Regents  Grant  No.   81- 

LAT/002-  B26. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F— Water  Treatment  and  Quality  Alteration 


Descriptors:  *Ozone,  'Ozonation,  *Water  treat- 
ment, 'Ultraviolet  radiation,  'Oxidation,  'Trihalo- 
methanes,  'Hydrocarbons,  'Chlorinated  hydrocar- 
bons. Radiation.  Performance  evaluation,  Chemi- 
cal reactions,  Surface  water,  Chemical  analysis, 
Water  analysis.  Lakes,  Drinking  water,  Water 
quality  management.  Hydrogen  peroxide,  Louisi- 
ana. 

Settled,  filtered  surface  water  with  a  high  trihalo- 
methane  formation  potential  (THMFP)  was  oxi- 
dized by  combinations  of  ozone,  hydrogen  perox- 
ide, and  ultraviolet  irradiation  to  determine  the 
dosages  required  to  accomplish  significant  reduc- 
tions in  THMFP.  Applied  ozone  dosages  of  20,  25, 
and  30  mg/L  to  lake  water  utilized  by  the  city  of 
Shreveport,  Louisiana,  produced  no  significant  re- 
ductions in  THMFP.  However,  the  addition  of  20 
mg/L  of  hydrogen  peroxide  and/or  0.67  W/L  of 
UV  radiation  (254  nm)  in  combination  with  ozone 
produced  decreases  in  THMFP  of  more  than  60% 
in  60  minutes.  Smaller  THMFP  decreases  were 
seen  with  shorter  contact  times.  The  use  of  H202 
and/or  UV  in  combination  with  03  increased  the 
percentage  of  applied  ozone  consumed  by  the  lake 
water  (i.e.,  enhanced  the  ozone  mass  transfer)  five 
times  over  simple  ozonation.  (Author's  abstract) 
W88-10385 


OZONE  CONCENTRATION  AND  TEMPERA- 
TURE EFFECTS  ON  DISINFECTION  KINET- 
ICS, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Environ- 
mental and  Health  Sciences  Section. 
G.  B.  Wickramanayake,  and  O.  J.  Sproul. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol. 
10,  No.  2,  p  123-135,  Spring,  1988.  6  fig,  3  tab,  9 
ref.  EPA  Grant  R808 150-02-0. 

Descriptors:  'Ozone,  'Temperature  effects,  'Ki- 
netics, 'Disinfection,  'Water  treatment,  'Ozona- 
tion, Process  control,  Aquatic  animals,  Protozoan, 
Survival,  Mathematical  equations,  Viruses. 

The  effects  of  contact  time,  ozone  level,  and  tem- 
perature on  the  extent  of  ozone  inactivation  of 
cysts  of  the  nonpathogenic  soil  and  water  ameba 
Naegleria  gruberi  were  studied.  Cysts  were  inacti- 
vated using  aqueous  ozone  in  batch  reactors  at 
controlled  temperatures  (5-30  C)  at  pH  7.  The 
semi-log  plots  of  survival  ratio  vs.  time  consisted 
of  an  initial  shoulder  followed  by  a  linear  portion. 
The  log-log  plots  of  ozone  concentration  against 
time  for  99%  inactivation  were  essentially  linear. 
The  relationship  between  the  overall  inactivation 
rate  and  absolute  temperature  was  well  expressed 
by  the  Arrhenius  theory.  An  empirical  relationship 
was  developed  between  the  extent  of  cyst  inactiva- 
tion, ozone  dose,  temperature,  and  contact  time. 
The  inactivation  rate  constant  for  N.  gruberi  cysts 
was  about  three  orders  of  magnitude  less  than  that 
for  poliovirus  I,  indicating  that  the  cysts  are  highly 
resistant  compared  to  the  virus.  (Author's  abstract) 
W88-10386  ' 


INTERACTIONS  BETWEEN  OZONE,  HALO- 
GENS AND  ORGANIC  COMPOUNDS, 

Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 

des  Nuisances. 

M.  Dore,  N.  Merlet,  B.  Legube,  and  J.  P.  Croue. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol 

10,  No.  2,  p  153-172,  Spring,  1988.  20  fig,  2  tab,  19 

ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Halo- 
gens, 'Organic  compounds,  'Water  treatment, 
'Ozonation,  Chlorine,  Ammonia,  Bromides,  Salts, 
Fulvic  acids,  Chemical  reactions,  Ozone,  Oxida- 
tion, Acids,  Inorganic  acids,  Trihalomethanes,  Or- 
ganic acids,  Bicarbonates. 

The  interactions  between  ozone,  halogens,  and  or- 
ganic compounds  during  drinking  water  treatment 
are  discussed.  Experiments  conducted  on  simple 
organic  compounds  or  on  natural  fulvic  acids  show 
important  decreases  in  trihalomethane  or  trichlor- 
oacetic acid  formation  after  ozonation,  although 
ozonation  of  surface  waters  may  induce  the  forma- 
tion of  haloform  precursors,  usually  with  a  low 
level  of  reactivity.  In  water  supplies  containing 
bromide  ions,  oxidation  of  the  latter  through  hypo- 


bromous  acid  may  occur  during  the  ozonation 
stage.  In  the  absence  of  preozonation,  hypobro- 
mous  acid  is  generated  very  rapidly  during  chlor- 
ination,  thus  inducing  the  formation  of  chlorobro- 
minated  organic  compounds.  During  the  ozonation 
of  fulvic  acid  solutions,  the  presence  of  small 
amounts  of  bicarbonate  was  found  to  improve  pre- 
cursor removal  significantly.  It  is  concluded  that 
the  consequence  of  preozonation  is  the  destruction, 
at  least  in  part,  of  the  most  reactive  sites  for 
trihalomethane  production,  thus  leading  to  a  de- 
crease of  the  volatile  organochlorinated  com- 
pounds formed  during  the  post-chlorination.  How- 
ever, some  ozonation  products  of  natural  waters 
are  trihalomethane  precursors;  thus,  in  the  pres- 
ence of  bromide  ions,  the  formation  of  volatile 
organobrominated  compounds  may  be  observed 
during  ozonation.  (Author's  abstract) 
W88-10387 


PRACTICAL  DESIGN  MODEL  FOR  CALCU- 
LATING BUBBLE  DIFFUSER  CONTACTOR 
OZONE  TRANSFER  EFFICIENCY, 

Process  Applications,  Inc.,  Fort  Collins,  CO. 

For   primary   bibliographic   entry   see   Field    5D 

W88-10388 


WATER  NITRATES  AND  CNS  BIRTH  DE- 
FECTS: A  POPULATION-BASED  CASE-CON- 
TROL STUDY, 

Toronto    Univ.    (Ontario).    Dept.    of    Preventive 

Medicine  and  Biostatistics. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10390 


BLADDER  CANCER  IN  MASSACHUSETTS  RE- 
LATED TO  CHLORINATED  AND  CHLORA- 
MINATED  DRINKING  WATER:  A  CASE-CON- 
TROL STUDY, 

Brown  Univ.,  Providence,  RI.  Dept.  of  Communi- 
ty Health. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10392 


LAMELLA     SETTLERS:     MATERIAL     BAL- 
ANCES AND  CLARIFICATION  RATES, 

Lawrence  Livermore  National  Lab.,  CA. 

For   primary   bibliographic   entry   see   Field    5D 

W88-10407 


AQUIFER  RESTORATION:  CHLORINATED 
ORGANICS  REMOVAL  CONSIDERATIONS  IN 
PROVEN  VS  INNOVATIVE  TECHNOLOGIES, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For   primary   bibliographic   entry   see   Field    5G 

W88-10408 


CATALYTIC  OXIDATION  OF  GROUNDWAT- 
ER STRIPPING  EMISSIONS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Air  and  Energy  Engineering  Re- 
search Lab. 
For   primary   bibliographic   entry   see   Field    5G. 

W88-10409 


CURRENT  RESTATEMENT  AND  CONTINU- 
ING REAPPRAISAL  CONCERNING  DEMO- 
GRAPHIC VARIABLES  IN  AMERICAN  TIME- 
TREND  STUDIES  ON  WATER  FLUORIDA- 
TION AND  HUMAN  CANCER, 
J.  R.  Graham,  D.  Burk,  and  P.  Morin. 
Proceedings  of  the  Pennsylvania  Academy  of  Sci- 
ence PPASAK,  Vol.  61,  No.  2,  p  138-146,  1987.  2 
fig,  5  tab,  23  ref. 

Descriptors:  'Statistical  analysis,  'Human  diseases, 
'Population  exposure,  'Time  series  analysis, 
'Fluoridation,  'United  States,  'Human  popula- 
tions, 'Water  treatment,  'Drinking  water,  Cancer, 
Demographics. 

The  association  between  artificial  fluoridation  of 
public  water  supplies  and  increased  crude  cancer 
death  rates  in  large  central  cities  of  the  United 
States  from  1940  through  1968  are  reviewed.  Al- 
though critics  believe  that  association  is  explained 


away  by  demographic  changes  in  the  two  groups 
of  central  cities  being  compared,  the  authors  be- 
lieve that  there  is  a  casual  relationship  between 
water  fluoridation  and  human  cancer.  Major 
papers  of  these  critics  are  evaluated  and  it  is  shown 
that  if  all  available  and  pertinent  data  are  standard- 
ized by  the  indirect  method  for  age,  race,  and  sex, 
the  association  remains  substantially  intact  but 
somewhat  reduced.  Attention  is  also  given  to  a 
recent  suggestion  that  the  association  can  be  ex- 
plained by  changes  in  population  sizes  of  the 
twenty  cities  observed.  Analysis  of  this  proposal 
reveals  that,  in  the  cities  considered  during  the 
period  observed,  changes  in  population  size  were 
essentially  an  inverse  index  of  population  aging 
and  yielded  adjustments  parallel  to  those  for  age, 
race  and  sex.  It  is  concluded  that  artificial  fluorida- 
tion appears  to  cause  or  induce  about  20-30  excess 
cancer  deaths  for  every  100,000  persons  exposed 
per  year  after  about  15-20  years.  (Author's  ab- 
stract) 
W88-10513 


PURGEABLE  ORGANICS  IN  GREAT  LAKES 
RAW  AND  TREATED  WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B 
W88-10530 


MOLECULAR  MECHANISMS  OF  VIRAL  IN- 
ACTIVATION BY  WATER  DISINFECTANTS, 

Arizona  Univ.,  Tucson.   Dept.  of  Microbiology. 
R.  B.  Thurman,  and  C.  P.  Gerba. 
Advances  in   Applied   Microbiology   ADAMAP 
Vol.  33,  p  75-105,  1988.  8  fig,  141  ref. 

Descriptors:  'Viruses,  'Disinfection,  'Water  treat- 
ment, 'Chlorination,  'Chemical  treatment,  Water 
quality  control,  Water  quality,  Ribonucleic  acid, 
Proteins,  Public  health. 

A  suggestion  made  by  Tifft  of  using  two-stage 
disinfection  may  offer  an  efficient  means  of  inacti- 
vation of  viruses.  Initial  treatment  using  chlorine 
followed  by  chlorine  dioxide  is  vastly  superior  to 
single-stage  disinfection.  Taylor  stated  that  iodine 
increases  viral  permeability  by  reacting  with  the 
capsid  proteins,  while  chlorine  dioxide  attacks  an 
internal  target.  In  the  two-stage  approach  to  disin- 
fection an  initial  attack  of  capsid  proteins  alters  the 
structural  integrity  of  the  virus.  Second-stage  disin- 
fectants, which  normally  would  be  unable  to  dif- 
fuse across  the  intact  viral  capsid,  are  then  able  to 
reach  their  target  sites  easily  and  inactivate  the 
RNA,  reducing  the  likelihood  of  multiplicity  reac- 
tivation. Greater  rates  of  inactivation  of  viruses 
with  lower  concentrations  of  chemical  disinfect- 
ants have  been  achieved.  The  literature  to  date 
seems  contradictory  in  describing  the  action  of 
various  disinfectants  on  different  virus  types.  It  is, 
important  to  remember  that  the  experimental  con- 
ditions are  not  uniform  from  one  investigation  to 
the  next  and  that  many  factors  influence  the  out- 
come and  interpretation  of  data.  No  single  disin- 
fectant is  equally  effective  under  all  conditions  for 
all  viruses.  (Alexander-PTT) 
W88-10741 


BACTERIOPHAGES  AS  MODEL  ORGANISMS 
IN  WATER  TREATMENT, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Water 
and  Food  Microbiology. 
A.  H.  Havelaar. 

Microbiological  Sciences,  Vol.  4,  No.  12,  p  362- 
364,  December  1987.  1  fig,  3  tab,  22  ref. 

Descriptors:  'Viruses,  'Disinfection,  'Bacterio- 
phages, 'Bioindicators,  'Wastewater  pollution, 
'Water  treatment,  'Microbiological  studies, 
•Water  quality,  Analytical  methods.  Pollutant 
identification,  Water  quality  control,  Wastewater, 
Sewage,  Coliforms,  Performacne  evaluation. 

On  the  basis  of  published  information  and  the 
experimental  work  summarized,  it  may  be  conclud- 
ed that  F-specific  RNA  bacteriophages  are  suitable 
indicator  organisms  in  the  study  of  virus  inactiva- 
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tion  in  many  water  treatment  processes.  They  can 
be  enumerated  by  simple,  inexpensive  yet  accurate 
methods  and  results  may  be  available  within  6-8  h. 
They  are  abundantly  present  in  sewage  and 
sewage-polluted  waters  and  are  considerably  more 
resistant  towards  inactivation  than  the  traditional 
fecal  bacteria  (E.  coli,  fecal  streptococci).  Their 
resistance  appears  to  parallel  or  slightly  exceed 
that  of  culturable  enteric  viruses.  Definitive  con- 
clusions can  be  drawn  only  after  direct  comparison 
with  the  hepatitis  and  gastro-enteritis  viruses, 
which  are  not  yet  culturable  from  water.  The 
significance  of  FRNA-phages  as  index  organisms 
for  viral  pollution  is  not  clear  at  present.  They  are 
not  of  fecal  origin  as  the  human  viruses  are,  so 
there  will  not  be  a  perfect  correlation.  The  pres- 
ence of  FRNA-phages  in  a  water  sample  appears 
rather  to  be  an  index  of  sewage  contamination,  and 
this  also  makes  them  a  valuable  tool  for  the  assess- 
ment of  water  quality.  (Alexander-PTT) 
W88-10744 


MEMBRANE  DISTILLATION  IN  THE  TREAT- 
MENT OF  AQUEOUS  SOLUTIONS, 

Naples  Univ.  (Italy).  Dept.  of  Chemical  Engineer- 
ing. 

For  primary  bibliographic   entry   see   Field   5D. 
W88-10761 


CALCULATING    EQUITY-NEUTRAL    WATER 
AND  SEWER  IMPACT  FEES, 

University  of  Southern  California,  Los  Angeles. 
School  of  Urban  and  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  6C. 
W88-10790 


OZONE:  PRIMARY  DISINFECTION  CHOICE 
FOR  TUCSON, 

B.  W.  Long,  J.  S.  Heckler,  and  D.  F.  Johnson. 
Water  Engineering  and  Management  WENMD2, 
Vol.  135,  No.  5,  p  32-34  and  38,  May  1988.  1  fig. 

Descriptors:  *Ozone,  'Disinfection,  *Water  treat- 
ment, 'Arizona,  *Tucson,  Methane,  Design  crite- 
ria, Trihalomethanes,  Organoleptic  properties, 
Odor  control,  Taste. 

Tucson's  year-long  water  pilot  plant  testing  pro- 
gram was  undertaken  to  develop  design  criteria  for 
a  150  mgd  water  treatment  plant  which  will  treat 
Central  Arizona  Project  water.  The  use  of  ozone 
in  the  water  treatment  was  a  principal  factor  to  be 
evaluated  in  the  pilot  plant  program.  Particular 
areas  of  study  included:  (1)  the  use  of  ozone  as  a 
microcoagulant,  (2)  the  influence  of  ozone  on  tri- 
halomethane  formation,  (3)  the  use  of  ozone  as  a 
pre-disinfectant,  (4)  the  effectiveness  of  ozone 
eliminating  or  effectively  altering  the  taste  and 
odor  characteristics  of  finished  water,  (5)  ozone 
mass  transfer  efficiencies  using  different  contactor 
designs,  and  (6)  the  comparative  benefits  realized 
from  alternate  points  of  ozone  addition,  as  well  as 
for  single  versus  multiple  points  of  ozone  addition. 
The  use  of  ozone  in  treating  Central  Arizona 
Project  water  provided  numerous  benefits,  the 
summation  of  which  resulted  in  the  inclusion  of 
ozonation  in  the  design  for  Tucson's  new  water 
treatment  plant.  Applying  ozone  at  a  dosage  be- 
tween 1.5  and  3.0  mg/1  preceding  coagulation  pro- 
duced the  following  benefits:  (1)  serves  as  the 
primary  disinfectant,  more  than  satisfying  require- 
ments set  forth  in  EPA's  proposed  surface  water 
requirements,  (2)  lowers  finished  water  turbidities 
attainable  at  reduced  dosages  of  coagulant  aid 
which  also  results  in  20  to  30%  increases  in  filter 
productivity,  (3)  substantially  reduces  the  level  of 
trihalomethanes  formed  during  a  two-hour  expo- 
sure period  to  free  chlorine,  (4)  improves  the  fin- 
ished water  taste  and  odor  characteristics,  and  (5) 
increases  treatment  process  flexibilty  when  re- 
sponding to  changes  in  raw  water  quality.  (Miller- 
PTT) 
W88-10791 


Water  Engineering  and  Management  WENMD2, 
Vol.  135,  No.  5,  p  42,  45-46,  48-49,  May  1988.  2  fig, 
3  tab,  6  ref. 

Descriptors:  'Water  treatment,  *Peroxone, 
♦Chloramines,  'Disinfection,  'Ozone,  'Methane, 
Trihalomethanes,  Drinking  water,  Hydrogen  per- 
oxide, Pilot  plants,  Odor  control,  Organoleptic 
properties. 

Peroxone,  or  the  combination  of  hydrogen  perox- 
ide and  ozone,  appears  to  hold  great  promise  for 
solving  disinfection  by-products  (including  trihalo- 
methanes) and  microbiological  problems  at  many 
water  utilities  at  up  to  half  the  cost  of  ozone  alone. 
The  Metropolitan  Water  District  of  Southern  Cali- 
fornia performed  a  full-scale  test  of  the  effect  of 
ozone  and  chloramines  on  its  state  project  water 
supply  using  the  Los  Angeles  Department  of 
Water  and  Power  ozone  direct  filtration  plant.  At 
applied  ozone  dosages  of  up  to  4  mg/1,  and  subse- 
quent laboratory  additions  of  chloramines  at  1.5 
mg/1,  trihalomethane  concentrations  at  1  microg/1 
or  less  were  produced  after  five  days  of  incubation 
at  25  C.  The  combination  of  ozone  and  chloramine 
is  attractive  because  it  would  solve  both  disinfec- 
tion and  trihalomethane  problems.  The  effect  of 
ozone  and  advanced  oxidation  processes,  including 
H202  and  03,  on  odorous  compounds  was  studied 
at  UCLA  and  it  was  shown  that  many  organic 
compounds  can  be  removed.  In  parallel  to  the 
work  at  UCLA,  a  major  research  effort  to  test  the 
ability  of  peroxone  to  control  groundwater  con- 
taminants, such  as  trichloroethylene  and  perchlor- 
oethylene,  was  also  undertaken.  Both  bench-  and 
pilot-scale  data  demonstrated  that  the  Peroxone 
process  is  much  faster  and  more  efficient  than 
ozone  alone  for  removing  common  groundwater 
contaminants.  It  is  concluded  that  the  use  of  ozone 
followed  by  chloramines  as  a  means  of  controlling 
the  formation  of  dozens  of  chlorinated  disinfection 
by-products  deserves  the  attention  of  the  water 
utility  industry.  (Miller-PTT) 
W88-10792 


CHILDHOOD  MORTALITY  IN  RELATION  TO 
NUTRITIONAL  STATUS  AND  WATER 
SUPPLY:  A  PROSPECTIVE  STUDY  FROM 
RURAL  MALAWI, 

Linkoeping  Univ.  (Sweden).   Dept.  of  Water  in 

Environment  and  Society. 

U.  Lindskog,  P.  Lindskog,  J.  Carstensen,  Y. 

Larsson,  and  M.  Gebre-Medhin. 

Acta  Paediatrica  Scandinavica,  Vol.  77,  No.  2,  p 

260-268,  March  1988.  3  fig,  3  tab,  32  ref. 

Descriptors:  'Public  health,  'Nutrition,  'Mortali- 
ty, 'Water  supply,  'Drinking  water,  Morbidity, 
Statistical  analysis,  Seasonal  variations,  Children, 
Human  pathology,  Human  physiology,  Potable 
water,  Public  water,  Malawi. 

In  connection  with  the  introduction  of  an  im- 
proved method  of  water  supply  in  rural  Malawi, 
the  nutritional  status,  morbidity,  and  mortality 
among  1178  children  under  five  were  studied 
during  three  rainy  and  three  dry  seasons.  Data 
were  collected  at  fortnightly  home  interviews.  Nu- 
tritional assessment  was  made  twice  a  year,  one 
hundred  and  thirty-seven  of  the  children  died 
during  the  study  period,  and  the  probability  of 
dying  before  the  age  of  five  was  estimated  to  270 
per  1,000  children.  The  mortality  risk  was  related 
to  weight  for  height  (p  <  0.001)  and  height  for  age 
(p  <  0.01)  as  well  as  to  upper  arm  circumference 
(p  <  0.001)  and  triceps  skinfold  (p  <  0.05).  Mor- 
tality among  children  living  in  households  using 
the  new,  piped-water  supply  tended  to  be  lower 
than  mortality  for  those  using  traditional  water 
sources,  although  the  difference  was  not  statistical- 
ly significant  (relative  risk  0.4,  95%  confidence 
interval  0.1-1.3).  (Author's  abstract) 
W88-10842 


TREATING    WATER    WITH    PEROXONE:    A 
REVOLUTION  IN  THE  MAKING, 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

M.  J.  McGuire,  and  M.  K.  Davis. 


EXAMINATION  OF  SURFACE  WATERS  USED 
A  SOURCES  OF  SUPPLY  IN  THE  PORT  HAR- 
COURT  AREA:  II.  CHEMICAL  HYDROLOGY, 

Rivers  State  Univ.  of  Science  and  Technology, 

Port  Harcourt  (Nigeria).  Microbiology  Div. 

M.  T.  Ogan. 

Archiv  fuer  Hydrobiologie,  Supplement  79,  No.  2/ 


3,  p  325-342,  February  1988.  1  fig,  5  tab,  52  ref. 
University  of  Port  Harcourt  Senate  Research 
Grant  UPH/REG/COM.5.4. 

Descriptors:  'Pollutant  identification,  'Rivers, 
•Streams,  'Surface  water,  'Chemical  composition, 
'Water  quality,  Chemical  properties,  Water  pollu- 
tion, Domestic  water,  Calcium,  Magnesium,  Iron, 
Zinc,  Copper,  Sodium,  Potassium,  Phosphorus,  Ni- 
trates, Nitrites,  Sulfates,  Ammonia,  Organic  acids, 
Organic  compounds.  Carbohydrates,  Hardness, 
Turbidity,  Hydrogen  ion  composition,  Biological 
oxygen  demand,  Macrophytes,  Phytoplankton. 

The  chemical  hydrology  of  some  shallow  rivers 
and  streams  used  as  sources  of  water  supply  in 
Port  Harcourt  were  determined  at  10  stations.  The 
range  of  the  mean  concentrations  of  cations  was 
0.03-0.84  mg/1,  with  extremes  for  individual  ions  as 
follows:  Ca,  0.20-0.65;  Mg,  0.11-2.30;  K,  0.30-1.90; 
Na,  0/44-1.88;  Fe,  0.17-0.83;  Cu,  0.01-0.07;  Zn, 
0.01-0.07.  The  sum  Ca  +  Mg  +  Na  +  K,  varied 
between  1.5  and  4.53  mg/1.  Values  at  7  stations 
were  all  <2.0  mg/1.  The  commonest  cation  domi- 
nance pattern  at  5  stations  was  K>Na>Ca>Mg, 
but  the  overall  pattern  was  in  the  order 
K>Na>Mg>Ca.  Extreme  values  of  some  indices 
of  pollution  were  pH  (5.6-6.0),  Biochemical 
Oxygen  Demand  (BOD)  (0.15-0.92  mg/1),  total 
hardness  (0.01-0.25  mg/1),  turbidity  (0.01-3.1  units), 
total  residues  (660-900  mg/1),  non-filtrable  residue 
(9-37.20  mg/1).  Phosphorus,  nitrate,  nitrite,  ammo- 
nia, and  sulfate  were  all  in  the  range  0.01-0.43  mg/1 
represented  by  the  extreme  for  nitrite.  Nitrite  and 
nitrate  were  mostly  <0.1  mg/1;  phosphorus  and 
sulfate  were  mostly  <0.20  mg/1.  Total  soluble 
carbohydrates  and  organic  acids  ranged  from  0-70 
mg/1  and  1.0-4.0  mg/1  respectively.  Significant  and 
strong  correlations  were  obtained  as  follows: 
pH:N03  (r  =  0.7920,  p<or  =  0.01); 

turbidity:residue  (r  =  0.9436,  p<or  =  0.001); 
turbidity:N02  (r  =  0.9791,  p<or  =  0.001);  total 
hardness:carbohydrates  (r  =  0.6092,  p<or  =  0.05); 
P04:NH4  (r  =  0.7570,  p<or  =  0.01);  N02:NH4 
(r=0.6099,  p<or  =  0.05).  Differences  in  concentra- 
tion of  Ca,  K,  Na,  Fe,  P04,  NH4  and  N03  be- 
tween in-mat  and  margin  water  were  obtained  in 
relation  to  Panicum  brevifolium,  Nymphaea  lotus 
and  Azolla  sp.,  but  showed  no  definite  pattern. 
These  waters  are  considered  to  have  qualities  supe- 
rior to  other  Nigerian  rivers  for  which  data  are 
available.  (Author's  abstract) 
W88-10891 


OPTIMUM  STRENGTHENING  OF  DRINKING 
WATER    SUPPLY    NETWORKS    IN    RURAL 
AREAS:  PRELIMINARY  PROJECT  METHODS 
(RENFORCEMENT  OPTIMUM  DES  RESEAUX 
D'ADDUCTION  D'EAU  POTABLE  EN  ZONE 
RURALE  METHODES  D'AVANT-PROJET), 
Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Hydraulique  Agricole. 
P.  Bourgine,  and  B.  Bremond. 
La  Houille  Blanche,  No.  1,  p  25-44,  1988.  8  fig,  22 
ref.  English  summary. 

Descriptors:  'Project  planning,  'Drinking  water, 
'Water  supply,  'Water  conveyance,  Costs,  Eco- 
nomic aspects,  Pipelines,  Pipe  flow.  Pressure,  Hy- 
draulics, Rural  areas,  Mathematical  analysis. 

The  expansion  of  drinking  water  supply  networks 
is  carried  out  to  satisfy  certain  constraints,  namely 
delivery  at  a  given  point  of  a  certain  flow  within 
prescribed  pressure  limits.  If  the  marginal  costs  or 
dual  variables  of  these  constraints  (e.g  cost  of  an 
additional  cubic  meter  per  second  or  meter  of 
pressure  at  any  given  point)  are  known  during 
preliminary  studies,  the  economic  aspects  of  the 
project  can  be  assessed  better  and  useful  modifica- 
tions made.  The  relationship  between  dual  varia- 
bles was  established  using  the  assumption  that  the 
range  of  pipe  diameters  is  continuous.  It  is  shown 
that  dual  variables  of  flow  behave  like  a  potential 
and  that  dual  variables  of  pressure  behave  like  a 
flow.  For  a  given  set  of  constraints,  optimal  expan- 
sion is  obtained  by  superimposition  of  no-looped 
elements  on  an  existing  looped  network.  The  cost 
of  expansion  as  well  as  that  of  the  constraints  and 
their  derivatives  can  be  expressed  analytically  as  a 
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function  of  hydraulic  head  variables.  A  gradient 
method  leads  to  a  means  of  expansion  which  is 
locally  optimal;  the  resulting  dual  variables  allow 
calculation  of  the  marginal  costs  of  flow  and  pres- 
sure. This  method  can  be  used  with  multi-source 
systems  and  is  particularly  suitable  for  networks  in 
which  transport  is  a  more  important  factor  than 
distribution  and  where  pipe-laying  costs  are  pre- 
dictable. (Author's  abstract) 
W88-1O905 


NUMERICAL  MODELING  OF  REGIONAL 
GROUNDWATER  POLLUTION  BY  TETRACH- 
LOROETHYLENE, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 
Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10964 


MODELING      MICROBIAL      FOULING      IN 
POROUS  MEDIA, 

Montana  State  Univ.,  Bozeman.  Inst,  for  Biological 

and  Chemical  Process  Analysis. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10976 


FINDING  WATER:  A  GUIDE  TO  THE  CON- 
STRUCTION AND  MAINTENANCE  OF  PRI- 
VATE WATER  SUPPLIES, 

R  Brassington. 

Pelham  Books,  London,  England.  1983.  184p. 

Descriptors:  *Water  supply  development,  'Water 
treatment,  'Water  supply,  'Europe,  Water  quality. 
Water  law,  Available  water,  Maintenance. 

This  is  a  practical  guide  for  all  those  people  whose 
property,  for  one  reason  or  another,  cannot  be 
connected  to  mains  water  and  therefore  needs  its 
own  water  supply.  The  author  examines  where  the 
water  comes  from,  who  needs  a  private  water 
supply,  how  much  water  is  available  and  how  to 
get  the  right  amount  from  a  source.  There  are  also 
chapters  on  building  new  sources,  water  quality 
and  treatment,  water  rights  and  the  law,  together 
with  advice  on  which  jobs  can  be  tackled  by  non- 
specialists,  when  to  call  in  the  experts  and  how  to 
maintain  a  water  system  once  it  is  installed.  (Lantz- 
PTT) 
W88-1I029 


CERTIFICATION  OF  LOCAL  LABORATORIES 
ANALYZING  DRINKING  WATER  IN  NONPRI- 
MACY  STATES, 

Environmental   Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11164 


HEALTH  ASPECTS  OF  EUTROPHICATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W88-11270 


PHOTOVOLTAIC  WATER  PUMPING  FOR  BO- 
LIVIA, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-I1274 


5G.  Water  Quality  Control 


ONCHOCERCIASIS  CONTROL  PROGRAMME 
IN  WEST  AFRICA:  TEN  YEARS  MONITORING 
OF  FISH  POPULATIONS, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  4C. 

W88-10141 


PHOSPHORUS  INACTIVATION  IN  A  EUTRO- 
PHIC  LAKE  BY  THE  DIRECT  ADDITION  OF 
FERRIC  ALUMINIUM  SULPHATE:  CHANGES 
IN  PHYTOPLANKTON  POPULATIONS, 


Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10208 


ALGORITHM  FOR  SELECTIVE  WITHDRAW- 
AL FROM  STRATIFIED  RESERVOIR, 

Western    Australia    Univ.,    Nedlands.    Centre   for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  4A. 

W88-10228 


NEUTRALIZING  STRATEGIES  FOR  ACID 
WATERS:  SODIUM  AND  CALCIUM  PROD- 
UCTS GENERATE  DIFFERENT  ACID  NEU- 
TRALIZING CAPACITIES, 

Freshwater    Biological    Association,    Windermere 

(England). 

W.  Davison,  and  W.  A.  House. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  577- 

583,  May  1988.  5  fig,  3  tab,  21  ref. 

Descriptors:  'Water  pollution  treatment,  'Neutral- 
ization, 'Acidic  water,  'Calcium,  'Acid  neutraliz- 
ing capacity,  Chemical  treatment,  Computer 
models,  Sodium,  Alkalinity,  Equilibrium,  Calcite, 
Calcium  carbonate,  Calcium  hydroxide,  Sodium 
hydroxide.  Sodium  carbonate,  Mathematical 
models,  Cost  analysis,  Hydrogen  ion  concentra- 
tion. 

A  computer  model  was  developed  to  calculate  the 
final  alkalinity  of  waters  at  equilibrium  with  air 
and  solid  phase  calcite,  after  neutralization  by  a 
sodium  or  calcium-based  product.  Results  are  pre- 
sented for  waters  of  various  initial  composition, 
with  the  initial  concentration  of  calcium  varying 
from  0.01  to  10  mmol/cu  dm  and  the  initial  pH 
from  2  to  6.  Waters  which  were  initially  very  acid, 
and  deficient  in  calcium,  could  sustain  a  much 
higher  final  alkalinity,  a  measure  of  the  water's 
resistance  to  further  supply  of  acid,  if  they  were 
neutralized  by  either  sodium  hydroxide  or  sodium 
carbonate  rather  than  calcium  hydroxide  or  calci- 
um carbonate.  Soft  waters  acidified  by  acid  rain, 
and  acid  mine  waters  low  in  calcium,  would  bene- 
fit most  from  using  sodium-based  neutralizing 
agents.  The  higher  cost  of  sodium  products  is 
offset  by  their  greater  solubility  and  ease  of  appli- 
cation. (Author's  abstract) 
W88-10266 


FILTERING  UNIT  FOR  THE  REMOVAL  OF 
PESTICIDE  RESIDUES  FROM  AQUEOUS  SO- 
LUTIONS, 

Stazione  Sperimentale  Agraria  Forestale,  Trento 

(Italy). 

G.  Toller,  and  G.  M.  Flaim. 

Water  Research  WATRAG,  Vol.  22,  No.  5,  p  657- 

661,  May  1988.  1  fig,  5  tab,  6  ref. 

Descriptors:  'Filtration,  'Wastewater  facilities, 
'Water  pollution  control,  'Tank  cleaning,  'Pesti- 
cide residues,  Water  pollution  sources,  Path  of 
pollutants,  Pilot  plants,  Spraying,  Pesticides,  Bioas- 
say,  Daphnia,  Gloeosporium,  Peat,  Mosses, 
Manure,  Wastewater  treatment,  Fruit  crops, 
Apples. 

Pesticide  loss  during  filling  and  washing  spray 
tanks  can  be  considerable,  especially  where  coop- 
erative pesticide  distribution  centers  exist  (up  to 
200  1000-liter  tanks  daily).  A  filtering  unit  using 
readily  available  organic  media  (peat,  moss,  and 
manure)  was  designed  to  filter  out  a  variety  of 
commonly-used  pesticides  in  apple  orchards.  Each 
filtering  unit  received  residues  from  20  pesticide 
applications  consisting  of  a  typical  pesticide  treat- 
ment schedule  for  apples.  Initial  concentration  of 
the  pesticides  in  wastewater  was  between  26  and 
1820  mg/1.  Average  removal  efficiencies  were 
>99%  for  dodine,  copper  oxychloride,  azinphos 
methyl,  triadimefon,  bitertanol,  dithianon,  fenari- 
mol,  chlorpyrifos  ethyl,  cyhexatin,  benzomate,  din- 
ocap,  and  benomyl.  Removal  efficiency  for  vami- 
dothion  averaged  61%;  removal  for  sulfur  was 
73%.  Bioassays  with  Daphnia  magna  and  Gloeo- 
sporium sp.  were  performed  to  evaluate  effluent 
toxicity.  (Author's  abstract) 
W88-10278 


ENVIRONMENTAL  PROTECTION  IN  THE 
UNITED  STATES  PULP,  PAPER,  AND  PAPER- 
BOARD  INDUSTRY:  AN  OVERVIEW  OF  REG- 
ULATION OF  WASTEWATER  UNDER  THE 
U.S.  CLEAN  WATER  ACT, 
Environmental  Protection  Agency,  Washington, 
DC.  Office  of  the  Assistant  Administrator  for 
Water. 

R.  W.  Hanmer. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  1-7,  1988. 

Descriptors:  'Environmental  protection,  'Pulp 
and  paper  industry,  'United  States,  'Water  pollu- 
tion control,  'Regulations,  'Clean  Water  Act, 
Wastewater,  Permits,  Protection,  Administrative 
regulations,  Industrial  wastewater,  Wastes,  Indus- 
trial wastes,  Pulp  wastes,  Reviews,  Legal  aspects, 
Water  quality  management,  Sludge  disposal,  Tech- 
nology, Standards,  Water  quality  standards. 

The  pulp,  paper,  and  paperboard  industry  in  the 
United  States  is  the  largest  industrial  user  of  water, 
with  half  of  the  facilities  discharging  wastewater 
directly.  The  major  pollutants  of  concern  have 
historically  been  the  conventional  pollutants:  bio- 
chemical oxygen  demand  (BOD5),  total  suspended 
solids  (TSS),  and  pH.  Biological  treatment  systems 
are  currently  employed  to  reduce  these  pollutants. 
Sludges  generated  by  these  treatment  systems  have 
been  categorized  as  nonhazardous  and  are  general- 
ly landfilled.  Under  the  Clean  Water  Act,  the 
Environmental  Protection  Agency  (EPA)  has  pro- 
mulgated all  the  required  regulations  for  this  indus- 
try. The  national  regulations  are  applied  to  individ- 
ual pulp  and  paper  mills  through  permits  issued  by 
EPA  Regional  or  State  staff.  Permit  limits  can  be 
written  that  are  more  restrictive  than  the  national 
regulations  to  protect  local  water  quality.  In  its 
current  projects  concerning  the  pulp  and  paper 
industry,  EPA  is  focusing  on  the  reduction  of  toxic 
pollutants.  The  Agency  is  conducting  a  joint 
EPA/industry  program  to  study  dioxin  discharges 
at  bleached  kraft  mills.  The  Agency  will  also  un- 
dertake a  comprehensive  review  of  the  pulp  and 
paper  regulations  in  1988.  (Author's  abstract) 
W88-103O9 


REQUIREMENTS  FOR  THE  TREATMENT  OF 
EFFLUENTS  FROM  CHEMICAL  PULP  MILLS 
IN  THE  F.R.G., 

Bayerische    Landesanstalt   fuer   Wasserforschung, 

Munich  (Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field   5D. 

W88-10311 


WATER  POLLUTION  ABATEMENT  IN 
SMALL  PAPER  MILLS  IN  INDIA, 

National  Productivity  Council,  New  Delhi  (India). 
For  primary  bibliographic  entry  see  Field  5D. 
W88-10313 


NEW  IDEAS  ON  POLLUTION  CONTROL  IN 
THE  PULP  AND  PAPER  INDUSTRY -ARE 
THERE  ANY, 

Confederation  of  Finnish  Industries,  Helsinki. 
O.  Airanne,  and  S.  Ruonala. 

Water  Science  and  Technology  WSTED4,  Vol. 
20,  No.  1,  p  207-210,  1988.  1  fig. 

Descriptors:  'Pulp  and  paper  industry,  'Environ- 
mental protection,  'Water  pollution  control, 
'Wastewater  treatment,  'Water  quality  manage- 
ment, 'Environmental  policy,  Protection,  Re- 
views, Energy,  Technology,  Decision  making. 

The  development  of  the  pulp  and  paper  industry  is 
reviewed  from  the  standpoint  of  environmental 
protection,  and  the  difficulties  of  defining  the  total 
harmful  effects  of  a  process  are  outlined.  Current 
pulp  production  processes  have  not  changed  mark- 
edly over  100  years,  creating  the  challenge  of 
creating  entirely  new  processes  that  use  less  raw 
materials  and  energy  and  create  less  pollution. 
Treatment  of  effluents  often  increases  pollution 
instead  of  reducing  it.  This  demands  a  careful  and 
comprehensive  analysis  of  environmental  effects  as 
a  basis  for  selecting  alternatives.  It  is  concluded 
that   the   goals   and   objectives   of  environmental 
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protection  are  matters  of  human  decision  making 
that  require  all  available  relevant  information. 
Future  choices  must  be  made  to  allocate  scarce 
resources  so  that  output  in  terms  of  environmental 
quality  is  maximized.  (Author's  abstract) 
W88-10331 


RESTORATION  OF  SHALLOW  LAKE  ECO- 
SYSTEMS, WITH  EMPHASIS  ON  LOOS- 
DRECHT  LAKES, 

Ministerie    van    Volkshuisvesting    en    Ruimtelijke 

Ordening,  Leidschendam  (Netherlands). 

H.  W.  Kroes. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 

1/2,  p  5-7,  November,  1986.  2  ref. 

Descriptors:  "Lake  restoration,  *Water  pollution 
effects,  *Eutrophication,  *Netherlands,  "Loos- 
drecht  Lakes,  "Lakes,  Aquatic  environment,  Shal- 
low water,  Resources  management,  Reviews, 
Ecology,  Environment,  Stratification,  Thermal 
stratification,  Physical  properties,  Productivity, 
Primary  productivity,  Environmental  effects,  Con- 
ferences, Symposium,  Peat,  Nutrients,  Trophic 
level. 

The  problem  of  eutrophication  in  shallow  lakes  is 
reviewed  as  an  introduction  to  a  symposium  em- 
phasizing the  Loosdrecht  Lakes  of  The  Nether- 
lands. The  ecological  and  chemical  characteristics 
of  shallow  lakes  are  discussed.  The  Loosdrecht 
Lakes  originated  centuries  ago  as  the  result  of  the 
excavation  for  peat.  For  the  past  20  or  30  years, 
they  have  undergone  rapid  deterioration  as  a  con- 
sequence of  a  tremendous  increase  in  the  inflow  of 
phosphorus  compounds.  Government  attempts  to 
reduce  phosphate  loads  of  surface  waters  from  all 
important  sources  have  met  with  little  success. 
However,  the  Water  Quality  Research  Loosdrecht 
Lakes  (WQL)  project,  funded  partly  by  the  gov- 
ernment and  partly  by  other  institutions,  is  the 
expression  of  a  serious  wish  not  only  to  do  re- 
search, but  also  to  contribute  to  a  practical  solution 
of  the  eutrophication  problem  in  this  region.  (See 
also  W88-10342  thru  W88-10354  and  W88-10359) 
(Doria-PTT) 
W88-10341 


LOOSDRECHT  LAKES,  ORIGIN,  EUTROPH- 
ICATION, RESTORATION  AND  RESEARCH 
PROGRAMME, 

Limnologisch  Inst.,  Nieuwersluis  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10342 


BIOMANIPULATION  AND  ITS  FEASIBILITY 
FOR  WATER  QUALITY  MANAGEMENT  IN 
SHALLOW  EUTROPHIC  WATER  BODIES  IN 
THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10355 


PRELIMINARY  RESULTS  ON  PHOSPHORUS 
REDUCTION  IN  LOUGH  NEAGH:  ASSESSING 
THE  EFFECT  AGAINST  A  BACKGROUND  OF 
CHANGE, 

Department  of  Agriculture  for  Northern  Ireland, 

Belfast. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10356 


CONTROL  OF  PHOSPHORUS  LOADING  AND 
FLUSHING  AS  RESTORATION  METHODS 
FOR  LAKE  VELUWE,  THE  NETHERLANDS, 

Ministry  of  Transport  and  Public  Works,  Lelystad 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10357 


MODELLING  THE  RECOVERY  OF  HYPER- 
TROPHIC L.  GLUMSO  (DENMARK), 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10361 


IDENTIFICATION  AND  QUANTIFICATION 
OF  VOLATILE  ORGANIC  SPECIES  DURING 
MICROBIAL  TREATMENT  OF  LEACHATE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Chemical  and  Biochemical  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-10405 


AQUIFER  RESTORATION:  CHLORINATED 
ORGANICS  REMOVAL  CONSIDERATIONS  IN 
PROVEN  VS  INNOVATIVE  TECHNOLOGIES, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
D.  Dworkin,  and  M  W.  Cawley. 
Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 
p  99-103,  May  1988.  4  fig,  6  tab,  8  ref. 

Descriptors:  "Chlorinated  hydrocarbons, 

"Groundwater  pollution,  "Activated  carbon,  "Air 
stripping,  "Water  pollution  treatment,  "Aquifer 
restoration.  Hydrocarbons,  Water  pollution,  Water 
treatment,  Biological  treatment,  Carbon,  Adsorp- 
tion, Cost  analysis,  Costs,  Capital  costs,  Mainte- 
nance costs,  Operating  costs,  Biodegradation,  Mi- 
crobial degradation,  Aquifers. 

A  case  study  is  used  to  compare  the  relative  costs 
of  groundwater  pollution  remediation  by  carbon 
adsorption  and  by  air  stripping.  Costs  were  calcu- 
lated for  a  granular  activated  carbon  adsorption 
system  with  thermal  regeneration.  Results  indicate 
that  this  process  is  both  capital  and  operating  cost- 
intensive.  The  most  significant  operating  cost  com- 
ponent is  makeup  carbon  to  replace  that  lost  to 
generation  of  fine  particles  or  combustion  in  the 
regeneration  process.  Either  a  carbon  adsorption 
or  air  stripping  unit  could  be  constructed  to 
remove  organic  compounds  from  a  3.6  MGD 
groundwater  flow  stream  from  production  and/or 
recovery  wells.  Air  stripping  with  direct  discharge 
(no  air  emission  controls)  is  by  far  the  least  expen- 
sive alternative.  The  addition  of  air  emission  con- 
trols drives  the  cost  up  an  order  of  magnitude  to 
approximately  the  level  of  liquid  phase  carbon 
adsorption.  The  use  of  biological  degradation  was 
also  considered.  Although  biodegradation  in  situ  is 
hindered  by  various  microbiological,  hydrogeolo- 
gical,  and  chemical  factors,  the  advantages  of  bio- 
logical treatment  compared  to  carbon  and  air  strip- 
ping are  often  substantial  and  dramatic.  It  can  also 
be  cost-effective  and  nonpolluting.  Preliminary  re- 
sults indicate  that  large-scale  biological  degrada- 
tion can  result  in  removal  efficiencies  of  90%  to 
96%  at  costs  of  $40/cu  yd.  (Doria-PTT) 
W88- 10408 


CATALYTIC  OXIDATION  OF  GROUNDWAT- 
ER STRIPPING  EMISSIONS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Air  and  Energy  Engineering  Re- 
search Lab. 

M.  Kosusko,  M.  E.  Mullins,  K.  Ramanathan,  and 
T.  N.  Rogers. 

Environmental  Progress  ENVPDI,  Vol.  7,  No.  2, 
p  136-142,  May  1988.  3  fig,  2  tab,  14  ref. 

Descriptors:  "Oxidation,  "Water  treatment, 
"Chemical  treatment,  "Groundwater  pollution, 
"Air  pollution,  "Air  stripping,  Water  pollution, 
Catalysts,  Case  studies,  Environmental  protection, 
Cost  analysis,  Organic  compounds,  Solvents,  Or- 
ganic solvents.  Hydrocarbons,  Chlorinated  hydro- 
carbons, Fuel,  Adsorption,  Carbon,  Incineration, 
Performance  evaluation. 

The  applicability  of  catalytic  oxidation  to  control 
gaseous  effluents  resulting  from  air  stripping  of 
groundwater  is  reviewed,  with  special  attention  to 
system  design.  Several  commercially  available 
catalytic  incinerators  are  described,  although  few 
of  these  have  been  used  in  conjunction  with  an  air 
stripping  unit.  Case  studies  are  presented,  and 
system  economics  are  discussed.  It  is  concluded 
that  catalytic  destruction  is  an  attractive  technolo- 
gy because:  (1)  the  contaminants  are  destroyed,  not 
simply  transferred  to  another  phase;  (2)  destruction 
efficiencies  in  excess  of  95%  are  readily  attained; 
(3)  it  represents  a  cost-effective  alternative  to  other 
available  technologies;  and  (4)  commercial  units 
are  currently  available.  However,  data  are  limited. 
Control  of  air  emissions  from  air  stripping  units 
differs  from  other  applications  because  of  the  low 


concentrations  of  contaminants,  the  high  humidity, 
and  catalyst  deactivation.  Laboratory-scale  re- 
search on  matching  of  catalyst  to  contaminant, 
selection  of  reactor  type  and  operating  tempera- 
tures, and  development  of  techniques  for  perform- 
ance evaluation  will  greatly  aid  transfer  of  the 
technology  to  the  field.  (Doria-PTT) 
W 8 8- 10409 


EFFECTIVENESS  OF  VARIOUS  AQUIFER 
RESTORATION  SCHEMES  UNDER  VARI- 
ABLE HYDROGEOLOGIC  CONDITIONS, 

H  and  A  of  New  York,  Rochester. 

R.  L.  Satkin,  and  P.  B.  Bedient. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  488- 

499,  July-August,  1988.  9  fig,  5  tab,  23  ref. 

Descriptors:  "Aquifer  restoration,  "Hydrologic 
models,  "Cleanup  operaitons,  "Groundwater  pollu- 
tion, "Simulation  analysis,  "Numerical  models, 
"Well  patterns,  Injection  wells,  Pump  wells,  Geo- 
hydrology,  Water  pollution  control,  Memthjod  of 
characteristics  model,  Decontamination. 

The  USGS  method  of  characteristics  model  is  a 
useful  tool  for  evaluating  different  well  patterns  in 
an  aquifer  restoration  scheme  under  variable  hy- 
drogeologic  conditions.  The  best  well  pattern  for  a 
ground-water  cleanup  is  highly  site-specific  and 
depends  upon  the  objectives  and  constraints  for 
each  problem.  In  this  study,  seven  different  well 
patterns  were  investigated  to  determine  the  one(s) 
most  efficient  in  achieving  a  range  of  desired  levels 
of  contaminant  reduction.  The  well  patterns  were 
evaluated  on  the  basis  of  cleanup  time,  volume  of 
water  circulated,  and  volume  of  water  requiring 
treatment.  Eight  generic  hydrogeologic  conditions 
were  modeled  using  different  combinations  of 
drawdown,  hydraulic  gradient,  and  dispersivity. 
The  key  hydrogeologic  variables  which  control 
the  rate  of  cleanup  are  well  locations,  pumping 
rates,  transmissivity,  dispersivity,  and  hydraulic 
gradient.  For  a  given  set  of  well  locations,  by 
varying  transmissivity  and  maintaining  drawdown, 
dispersivity,  and  hydraulic  gradient  constant,  the 
cleanup  time  was  found  to  be  inversely  related  to 
the  pumping  rate.  (Author's  abstract) 
W88-10422 


NATURAL  NITRATE  REMOVAL  FROM 
GROUNDWATERS.  POSSIBILITY  OF  APPLI- 
CATION TO  THE  RECLAMATION  OF 
GRAVEL  PIT  LAKES  (EPURATION  NATUR- 
ELLE  DES  NITRATES  DES  EAUX  SOUTER- 
RAINES:  POSSIBILITES  D'APPLICATION  AU 
REAMENAGEMENT  DES  LACS  DE  GRA- 
VIERES), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
L.  Labroue,  and  G.  Pinay. 

Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  1,  p 
83-88,  1986.  4  fig,  1  tab,  13  ref. 

Descriptors:  "Nitrates,  "Forest  hydrology,  "Lakes, 
"Borrow  pits,  "Self-purification,  "Cleanup  oper- 
ations, "Water  quality  control,  Vegetation,  Alder 
trees,  Gravel,  Groundwater  quality,  Organic  com- 
pounds. 

The  disappearance  of  nitrate  from  shallow  ground- 
waters circulating  beneath  an  alder  forest,  along 
with  the  direct  measurement  of  N20  emission  from 
the  soil  (acetylene  method)  show  the  capacity  of 
this  type  of  vegetation  to  improve  groundwater 
quality.  The  activity  of  the  system  seems  to  be 
more  efficient  than  that  observed  in  surface  waters 
due  to  the  concurrence  of  favorable  factors:  a 
supply  of  available  organic  carbon,  anaerobic  con- 
ditions and  easy  N03(-)  transport.  Considering  the 
efficiency  of  the  process,  it  is  suggested  that  the 
reclamation  of  gravel  pit  lakes  upstream  of  water- 
works with  alders  could  improve  the  water  qual- 
ity. (Author's  abstract) 
W88-10474 


METHODS  OF  BACKGROUND  ENVIRON- 
MENTAL POLLUTION  MONITORING  AP- 
PLIED IN  CMEA  MEMBER  COUNTRIES, 

Akademiya  Nauk  SSSR,  Moscow.  Natural  Envi- 
ronment and  Climate  Monitoring  Lab. 
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Group  5G— Water  Quality  Control 


For  primary  bibliographic  entry  see  Field  5A. 
W88-10544 


SEDIMENT  DISPERSAL  IN  THE  KNYSNA  ES- 
TUARY: ENVIRONMENTAL  MANAGEMENT 
CONSIDERATIONS, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-10563 


DISTRIBUTION  OF  MACROINVERTEBRATES 
IN  THE  SHALLOW  PART  OF  'DE  GIJSTER',  A 
WATER  STORAGE  LAKE  IN  THE  BIESBOSCH 
(THE  NETHERLANDS), 

Rijksmuseum    van    Natuurlijke    Historic    Leiden 

(Netherlands). 

J.  Huisman,  and  L.  W.  C.  A.  Van  Breemen. 

Hydrobiological  Bulletin  HYBUD9,  Vol.   19,  No. 

2,  p  199-206,  December  1986.  3  fig,  4  tab,  23  ref. 

Descriptors:  'Netherlands,  *Water  pollution  ef- 
fects, 'Water  pollution  treatment,  'Ecological  dis- 
tribution, 'Reservoirs,  'Macroinvertebrates,  'Lim- 
nology, 'Population  dynamics,  Species  composi- 
tion, Spatial  distribution,  Aquatic  habitats,  Aquatic 
animals,  Lakes,  Life  cycle  studies,  Lake  De  Gij- 
ster. 

De  Gijster  is  the  largest  of  three  reservoirs  of  a 
water-storage  system  in  the  Biesbosch,  the  Delta  of 
the  Rhine  and  Meuse  Rivers.  The  system  is  fed 
with  highly  eutrophic  water  from  the  Meuse.  The 
composition  and  distribution  of  the  macroinverte- 
brate  fauna  of  the  shallow  part  of  'De  Gijster'  was 
studied  in  1984.  The  numerous  individuals  collect- 
ed belong  mainly  to  the  Oligochaeta,  Diptera 
(Chironomidae  larvae)  and  Mollusca.  Among  them 
are  elements  of  both  the  former  polder  fauna  and 
the  river  fauna.  A  quantitative  analysis  revealed 
data  on  the  horizontal  distribution  of  several  taxa 
within  the  lake  as  well  as  data  on  the  influence  of 
the  lifecycle  of  some  taxa  on  the  annual  composi- 
tion of  the  fauna.  (Author's  abstract) 
W88-10578 


REGIONAL  INITIATIVES  IN  WATER  QUAL- 
ITY MANAGEMENT:  THE  EXPERIENCE  OF 
THE  FORMER  NEW  ENGLAND  RIVER 
BASINS  COMMISSION, 

New     England     Governors'     Conference,     Inc., 

Boston,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-10633 


REMOVAL  OF  NICKEL  FROM  POLLUTED 
WATER  USING  DECAYING  CYPRESS 
LEAVES, 

Al-Najah  National  Univ.,  Nablus  (Jordan).  Dept. 

of  Chemistry. 

R.  Salim. 

Journal    of   Environmental    Science    and    Health 

JESEDU,  Vol.  23,  No.  4,  p  331-334,  May  1988.  7 

fig,  2  tab.  7  ref. 

Descriptors:  'Cypress  trees,  'Water  pollution 
treatment,  'Water  quality  control,  'Nickel, 
'Leaves,  Chemical  properties,  Pollutants,  Ions, 
Hydrogen  ion  concentration,  Water  treatment. 

Cypress  leaves  have  been  found  capable  of  remov- 
ing nickel  ions  from  water.  The  maximum  capacity 
of  this  removal  process  appears  to  be  at  a  pH  of 
about  8  5.  Several  of  the  factors  affecting  this 
removal  process  have  been  studied.  These  factors 
include  the  concentration  of  cypress  leaves,  the 
concentration  of  nickel,  and  the  presence  of  com- 
peting ions.  The  release  of  nickel  from  cypress 
leaves  by  the  effect  of  changing  pH  or  the  addition 
of  competing  ions  was  also  studied.  Cypress  leaves 
were  found  capable  of  changing  the  pH  of  water. 
This  capability  was  also  investigated  and  the  effect 
of  concentration  of  cypress  leaves  on  the  rate  of 
variation  of  pH  was  investigated.  Results  of  the 
study  showed  that  the  rate  of  nickel  uptake  on 
cypress  leaves  increases  highly  with  the  increase  of 
concentration  of  leaves  up  to  a  limit,  after  which 
the  increase  of  the  concentration  of  cypress  leave 
results  only  in  a  small  increase  in  nickel  uptake. 


Cypress  leaves  are  capable  of  an  overall  reduction 
of  the  pH  of  water.  This  reduction  in  pH  is  high  at 
first  and  then  slows  down  before  it  increases  slight- 
ly to  reach  a  steady  value.  Both  the  rate  of  pH 
change  and  the  amount  of  this  change  are  depend- 
ent on  the  concentration  of  leaves.  (Friedmann- 
PTT) 
W88-10639 


DISSOLVED  ORGANIC  CARBON,  SESTON 
AND  MACROINVERTEBRATE  DRIFT  IN  AN 
ACIDIFIED  AND  LIMED  HUMIC  STREAM, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

A.  Kullberg,  and  R.  C.  Petersen. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 

553-564,  June  1987.  5  fig,  5  tab,  34  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  treat- 
ment, 'Aquatic  drift,  'Acidic  water,  'Dissolved 
organic  carbon,  'Lime,  'Macroinvertebrates, 
Seston,  Streams,  Sampling,  Water  quality,  Oligo- 
trophic  lakes,  Ecology,  Chemical  analysis,  Rivers, 
Hydrogen  ion  concentration,  Alkalinity,  Benthic 
environment,  Fyllean  River,  Lakes,  Sweden,  Pred- 
ators. 

Total  seston,  and  invertebrate  drift  were  studied 
before  and  after  lime  addition  to  the  Fyllean  River, 
a  stream-lake  system  in  Halland  county,  southwest 
Sweden,  with  poorly  buffered  waters  undergoing 
acidification.  The  largest  effect  of  liming  was  on 
the  chemistry  of  the  water.  Water  chemistry  values 
are  detailed.  The  lakes  in  the  river  system  had  a 
larger  effect  on  seston  concentration  than  any 
effect  of  the  lime  addition  by  itself.  Particle  con- 
centrations were  reduced  by  50-55%  and  dissolved 
organic  carbon  (DOC)  by  about  1  mg  C  per  liter  as 
the  water  passed  through  the  lakes.  Macroinverte- 
brate  drift  density  was  low  in  all  samples  before 
and  after  liming  and  typical  of  oligotrophic 
streams.  Drift  was  significantly  lower  at  limed 
(0.024  individuals  per  cubic  meter)  than  at  unlimed 
(0.083  individuals  per  cubic  meter)  locations.  The 
decrease  was  only  in  total  drift  density,  with  no 
significant  change  in  the  relative  abundance  of 
functional  groups  or  in  densities  of  single  taxa, 
except  for  a  reduction  in  drift  of  predators  in  the 
limed  condition.  (Author's  abstract) 
W88-10666 


PHOSPHORUS  INACTIVATION  IN  A  EUTRO- 
PHIC LAKE  BY  THE  DIRECT  ADDITION  OF 
FERRIC  ALUMINIUM  SULFATE:  IMPACT  ON 
IRON  AND  PHOSPHOROUS, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
R.  H.  Foy. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
613-629,  October  1985.  10  fig,  7  tab,  33  ref. 

Descriptors:  'Limnology,  'Phosphorus  removal, 
'Phosphorus,  'Eutrophic  lakes,  'Ferric  aluminum 
sulfate,  'Iron,  'Lake  restoration,  Hypolimnion, 
Epilimnion,  Sediments,  Nutrients,  Ecology,  White 
Lough,  Northern  Ireland,  Chemical  analysis, 
Water  sampling,  Isotherms. 

Following  addition  of  ferric  aluminum  sulfate 
(FAS)  in  February  1980  to  a  eutrophic  lake,  White 
Lough,  Northern  Ireland,  the  cycles  of  phosphorus 
(P)  and  iron  (Fe)  over  34  months  were  compared 
to  those  in  the  18  months  preceding  the  applica- 
tion. During  the  summer  of  1980,  P  release  to  the 
hypolimnion  was  reduced  by  92%  compared  to 
1979  but  by  1982  had  returned  to  pre-treatment 
levels.  Phosphorus  budget  calculations  for  the 
post-treatment  period  indicated  that  P  was  accu- 
mulating in  the  sediment  at  a  rate  sufficient  to 
permit  the  recovery  of  P  release.  In  the  3  summers 
following  FAS  addition,  Fe  released  into  the  hypo- 
limnion increased  by  56-71%  compared  to  1979  but 
this  increase  represented  less  than  10%  of  Fe 
added  in  teh  FAS.  Prior  to  FAS  treatment,  hypo- 
limnetic  Fe  and  P  were  mixed  throughout  the  lake 
at  overturn,  resulting  in  high  winter  concentra- 
tions, but  after  treatment,  overturn  was  accompa- 
nied by  large  reduction  in  the  lake  Fe  and  P 
content  due  to  precipitation.  As  a  result,  overwin- 
tering P  concentrations  in  1980  to  1981  and  1981  to 
1982  were  in  the  range  31-53  microg  P  per  1 
compared  to   111-194  microg  P  per  1  in   1978  to 


1979  and  1979  to  1980.  The  reduction  of  hypolim- 
netic  P  release  in  1980  and  1981  and  lower  over- 
wintering P  had  little  impact  on  summer  epilinme- 
tic  P  concentrations  which  for  1979  to  1982  were 
51,  36,  47  and  48  microg  P  per  1  respectively. 
Phosphorus  concentrations  in  the  epilimnion  were 
raised  between  April  and  June  in  each  year  by  a 
release  of  P  into  the  epilimnion.  August  and  Sep- 
tember was  the  only  period  when  reductions  in 
hypolimnetic  P  were  reflected  in  lower  P  concen- 
trations in  the  epilimnion.  (Author's  abstract) 
W88- 10689 


ROLE  OF  FISH  IN  THE  REGULATION  OF 
NUTRIENT  CYCLING  IN  LAKE  BALATON, 
HUNGARY, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10703 


PRODUCTION  OF  THE  CHIRONOMID  PRO- 
CLADIUS  BELLUS  IN  AN  ANNUAL  DRAW- 
DOWN RESERVOIR, 

Department  of  Fisheries  and  Oceans,  Charlotte- 
town  (Prince  Edward  Island).  Fisheries  Research 
Branch. 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10717 


PROBLEMS  AND  POTENTIAL  FOR  IN  SITU 
TREATMENT  OF  ENVIRONMENTAL  POL- 
LUTANTS BY  ENGINEERED  MICROORGA- 
NISMS, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Microbiolo- 
gy- 

R.  K.  Jain,  and  G.  S.  Sayler. 
Microbiological  Sciences,  Vol.  4,  No.  2,  p  59-63, 
February  1987.  1  fig,  3  tab,  22  ref. 

Descriptors:  'Genetic  engineering,  'Fate  of  pollut- 
ants, 'Water  pollution  treatment,  'In  situ 
wastewater  treatment,  'Microorganisms,  'Micro- 
biological studies,  'Microbial  degradation,  'Biode- 
gradation,  Deoxyribonucleic  acid,  Wastewater 
treatment,  Risk. 

Molecular  microbial  ecology  could  provide  tools 
for  studying  the  structure  and  function  of  biode- 
gradative  microbial  communities  useful  for  in  situ 
removal  of  environmental  pollutants.  Detection 
and  monitoring  of  released  organisms  in  the  envi- 
ronment is  required  and  DNA:DNA  colony  hy- 
bridization seems  to  be  one  of  the  highly  sensitive 
and  accurate  technologies  available  for  achieving 
this  goal.  A  realistic  and  pragmatic  view  is  re- 
quired for  analysis  of  the  risks  of  environmental 
release  of  genetically-modified  or  of  engineered 
organisms.  (Author's  abstract) 
W88- 10743 


MANAGEMENT  OF  ARTIFICIAL  REEFS  DE- 
SIGNED TO  SUPPORT  NATURAL  COMMUNI- 
TIES, 

Lockheed-Georgia  Co.,  Marietta. 

J.  W.  Carter,  W.  N.  Jesse,  M.  S.  Foster,  and  A.  L. 

Carpenter. 

Bulletin  of  Marine  Science  BMRSAW,  Vol.  37, 

No.   1,  p  114-128,  July  1985.  1  fig,  7  tab,  33  ref. 

Descriptors:  'Wildlife  management,  'Ecosystems, 
'Succession,  'Artificial  reefs,  'Kelp,  'Aquatic 
habitats,  'Aquatic  plants,  Predation,  Coastal 
waters,  Electric  powerplants,  Food  habits,  Food 
chains,  Environmental  effects,  Ecological  effects, 
Design  standards,  Reefs. 

Pendleton  Artificial  Reef  (PAR)  was  designed  to 
determine  the  potential  of  artificial  reefs  for  miti- 
gating possible  losses  of  kelp-reef  habitat  caused  by 
operation  of  coastal  power  plants.  In  an  attempt  to 
alter  natural  succession  on  PAR,  massive  trans- 
plants (hundreds  of  individuals)  of  two  kelp  species 
and  juvenile  abalone  have  been  conducted.  Al- 
though the  PAR  site  once  supported  a  kelp  forest, 
kelp  transplant  efforts  were  not  successful,  princi- 
pally because  of  intensive  grazing  by  two  herbivo- 
rous fish;  halfmoon  and  opaleye.  Similarly,  abalone 
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transplantation  was  not  successful,  probably  be- 
cause of  crab  predation  and  lack  of  suitable  food. 
In  hindsight,  these  attempts  at  manipulating  succes- 
sion may  have  been  successful  if  the  densities  of 
grazing  fish  were  artificially  reduced,  if  abalone 
additions  were  delayed  until  more  algae  were 
present,  and  if  abalone  transplant  techniques  were 
used  that  would  minimize  predation.  Management 
of  artificial  reefs  should  not  be  limited  to  only 
initial  planning,  but  should  also  consider  manipu- 
lating succession  after  placement.  Initial  planning 
should  consider  the  physical  and  chemical  environ- 
ment (past  and  present),  the  biological  environ- 
ment, the  design,  size,  and  configuration  of  the 
artificial  habitat  relative  to  local  natural  habitats,  as 
well  as  other  factors  that  affect  the  quality  of  the 
subhabitats.  After  an  artificial  reef  has  been  con- 
structed, there  are  additional  factors  that  will  influ- 
ence community  development.  These  include 
timing  of  reef  installation  and  possible  post-reef- 
placement  management  techniques.  Our  general 
conclusions  with  respect  to  succession  on  PAR  is 
that  although  initial  reef  planning  factors  are  im- 
portant, these  are  subordinate  to  reef  management 
techniques  after  installation.  (Author's  abstract) 
W88-10748 


MODELING  OF  HIERARCHICAL  STRUC- 
TURES IN  WATER  QUALITY  CONTROL, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Teorie  Informace  a  Automatizace. 

L.  Bakule. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  233-236 

,  October  1986. 

Descriptors:  'Model  studies,  'Water  quality  con- 
trol, 'Water  quality  management,  'Feasibility 
studies,  Wastewater  treatment,  Management  plan- 
ning. 

Modeling  and  control  of  complex  systems  include, 
in  most  cases,  the  hierarchical  structure.  The  math- 
ematical modeling  of  hierarchically  structured 
control  with  the  emphasis  on  modeling  of  water 
quality  control  The  structure  of  hierarchical  opti- 
mization and  system  decomposition  was  surveyed. 
Basic  coordination  methods  are  summarized.  An 
example  of  a  hierarchical  water  quality  problem  is 
considered,  while  the  decomposition  of  systems  is 
generally  characterized.  Feasible  and  non-feasible 
methods  for  static  multilevel  multiobjective  prob- 
lems are  reviewed.  The  known  single-level 
wastewater  treatment  plant  model  is  extended  into 
the  multilevel  multiobjective  framework  formula- 
tion. (Friedmann-PTT) 
W88-10808 


ECOTECHNOLOG1CAL  MEASURES  AGAINST 
EUTROPHICATION, 

Ceskoslovenska  Akademie  Ved,  Prague.  Hydro- 
biologicka  Lab. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  237-249, 
October  1986.  2  fig,  2  tab,  43  ref. 

Descriptors:  'Eutrophication,  'Water  quality  man- 
agement, 'Water  pollution  control,  'Nutrients,  Or- 
ganic matter,  Productivity,  Technology,  Biological 
properties,  Feasibility  studies. 

Ecotechnology  is  understood  to  cover  technologi- 
cal means  for  ecological  management  with  respect 
to  ecosystem  problems  as  a  whole.  The  position  of 
eutrophication  among  water  pollution  problems  is 
characterized  as  a  two-stage  process  (nutrients  - 
organic  matter  production),  spreading  of  nutrients 
dominantly  through  water  from  both  point  and 
diffuse  sources  and  fairly  high  assimilative  capacity 
of  the  environment  for  the  organic  matter  pro- 
duced. Preventive  ecotechnological  measures 
based  on  these  characteristics  are  reviewed  and/or 
developed,  including:  use  of  pre-impoundments, 
the  Wahnbach  system,  phosphorus  inactivation, 
decreasing  light  transmissivity,  throughflow  regu- 
lation, biomanipulation  and  some  other  measures. 
A  new  procedure,  artificial  epilimnetic  mixing,  is 
suggested.  Such  measures  are  not  only  technologi- 
cally feasible,  but  mostly  cheaper  than  the  classical 
ones.  (Author's  abstract) 
W88- 10809 


IMPROVEMENT  OF  THE  MITRE  MODEL 
FOR  PRIORITIZATION  OF  HAZARDOUS 
WASTE  SITE  REMEDIATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
D.  B.  Aulenbach,  and  A.  G.  Woodard. 
Northeastern   Environmental   Science   NOESDE, 
Vol.  6,  No.  2,  p  82-88,   1987.  2  fig,   1  tab,  4  ref. 

Descriptors:  'Water  pollution  control,  'Hazardous 
wastes,  'Priorities,  'MITRE  Model,  'Model  stud- 
ies, 'Cleanup  operations,  Environmental  policy, 
Waste  storage,  Decision  making,  Planning,  Evalua- 
tion, Remedies,  Performance  evaluation,  Compari- 
son studies,  Superfund  sites. 

There  are  some  disagreement  among  users  over  the 
value  of  the  MITRE  Model  which  the  EPA  has 
promulgated  for  ranking  hazardous  waste  sites. 
The  model  is  designed  to  compare  sites  using  a 
number  system,  with  sites  reaching  a  given  number 
being  eligible  for  site  remediation  funding  under 
CERCLA  (Superfund).  In  many  instances,  techni- 
cal information  on  a  site  may  be  missing  or  inad- 
equate. This  makes  assessing  a  number  system  diffi- 
cult. A  method  is  proposed  to  provide  expert  judg- 
ment ot  substitute  for  missing  technical  informa- 
tion. A  multiattribute  decision  analysis  methodolo- 
gy is  proposed  to  include:  (a)  the  use  of  a  classifica- 
tion protocol;  (b)  round  robin  group  discussions; 
(c)  critical  evaluations  of  technical  information  and 
MITRE  Model  scores;  and  (d)  assessment  of  value 
judgments  elicited  from  experts  and  managers.  In 
order  to  identify  important  evaluating  criteria  for 
ranking  sites,  a  comparison  was  made  of  value 
judgments,  important  weights,  and  criteria  descrip- 
tions provided  by  experts  and  managers.  Existing 
sites  were  then  classified  according  to  these  evalu- 
ating criteria  and  compared  with  the  results  ob- 
tained using  the  MITRE  Model.  Studies  that  were 
conducted  supported  the  use  of  the  multiattribute 
methodology  for  comparing  severity  of  problems 
among  sites  and  assessing  a  ranking.  Order  of 
magnitude  estimates  among  the  sites  supported  the 
more  comprehensive  nature  of  this  methodology, 
thus  providing  improved  accuracy  and  precision  in 
ranking  individual  sites  as  compared  with  the 
MITRE  scores.  A  method  for  incorporation  of  this 
methodology  into  the  MITRE  model  is  suggested. 
(Author's  abstract) 
W88-10870 


OPPORTUNITY  FOR  INTEGRATED  MAN- 
AGEMENT OF  THE  FLATHEAD  RIVER-LAKE 
ECOSYSTEM,  MONTANA, 

Northwest    Power    Planning    Council,    Portland, 

OR. 

D.  Cross. 

Fisheries,  Vol.    12,  No.  2,  p   17-22,  March- April 

1987.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Public  policy,  'Resources  manage- 
ment, 'Water  quality  management,  'Wildlife  man- 
agement, Ecosystems,  Dams,  Hydroelectric  plants, 
Legislation,  Fish  management,  Flathead  River, 
Flathead  Lake,  Montana,  Government  interrela- 
tions. 

In  Montana's  Flathead  River  basin,  studies  result- 
ing from  the  Northwest  Power  Planning  Council's 
Columbia  River  Basin  Fish  and  Wildlife  Program, 
and  the  relicensing  of  Kerr  Dam,  sited  on  lands  of 
the  Confederated  Salish  and  Kootenai  Tribes,  dem- 
onstrate the  need  for  a  holistic  sub-basin  approach 
to  aquatic  resource  management  at  the  ecosystem 
level.  Strong  direction  and  leadership  from  the 
Flathead  Basin  Commission  to  develop  an  integrat- 
ed aquatic  resource  management  plan,  which  will 
facilitate  coordinated  local  management  of  the 
aquatic  ecosystem,  can  avoid  exploitation  by  out- 
of-basin  interests  taking  advantage  of  local  divi- 
siveness.  (Author's  abstract) 
W88-10898 


SENSITIVITY  ANALYSIS  OF  OPTIMAL 
GROUND  WATER  CONTAMINANT  CAPTURE 
CURVES:  SPATIAL  VARIABILITY  AND 
ROBUST  SOLUTIONS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10920 


DEVELOPMENT  OF  QUANTITY  AND  QUAL- 
ITY MODEL  FOR  OPTIMAL  GROUNDWATER 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10922 


SOURCE  TERM  EQUATIONS  AND  SOLUTE 
TRANSPORT  MODEL  FOR  CONSUMPTIVE 
USE  PERMIT  APPLICATION, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10925 


PREDICTION  OF  THE  FATE  OF  CHROMIUM 
FROM  A  PROPOSED  MUNICIPAL  SANITARY 
LANDFILL, 

Foth  and  Van  Dyke  and  Associates,  Inc.,  Green 
Bay,  WI. 

For  primary  bibliographic  entry  see  Field  5B. 
W88- 10926 


REMEDIAL  INVESTIGATION  AND  DESIGN 
FOR  A  MINE-TAILINGS  WASTEWATER  FA- 
CILITY IN  SOUTHWESTERN  WYOMING, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10927 


ELIMINATING  CONTAMINANT  STAGNA- 
TION AREAS:  A  KEY  TO  OPTIMIZING 
GROUND  WATER  RECOVERY  SYSTEM  DE- 
SIGNS, 

AWARE,  Inc.,  West  Milford,  NJ. 

W.  G.  Soukup,  and  M.  S.  Quinn. 

IN:  Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with   Models. 

National   Water   Well   Association,   Dublin,   OH. 

1987.  p  313-323,  6  fig,  2  ref. 

Descriptors:  'Cleanup  operations,  'Water  pollu- 
tion treatment,  'Groundwater  pollution,  'Path  of 
pollutants,  'Organic  compounds,  'Model  studies, 
Solvents,  Plumes,  Trichloroethylene,  Stagnant 
water,  Des  Moines,  Iowa,  Mathematical  models, 
Cost  analysis,  Optimization,  Design  criteria,  Con- 
struction costs. 

Stagnant  areas  of  contaminated  water  in  a  ground- 
water system  were  identified  and  evaluated  during 
a  study  of  a  plume  of  trichloroethylene  threatening 
the  potable  water  supply  of  Des  Moines,  Iowa.  A 
refined  two-dimensional  groundwater  flow  model 
was  developed  to  optimize  a  conceptual  design  for 
cleanup  of  the  contamination.  The  model  was  then 
used  to  evaluate  a  variety  of  modifications  to  the 
proposed  conceptual  well  locations  and  pumping 
rates.  The  model  showed  that  a  significant  reduc- 
tion in  cleanup  time  would  be  realized  by  eliminat- 
ing the  groundwater  divide  and  thus  the  contami- 
nant stagnation  area  developed  beneath  the  divide. 
The  optimized  system  eliminated  the  need  for 
three  wells,  reduced  total  pumpage  by  1.7  billion 
gallons  and  reduced  system  design,  construction 
and  operational  costs  by  over  $350,000.  (See  also 
W88-10912)  (Cassar-PTT) 
W88-10928 


APPLICATION  OF  A  GROUND  WATER 
MODEL  FOR  MANAGEMENT  OF  SEA 
WATER  INTRUSION  IN  SALINAS  VALLEY, 
CALIFORNIA, 

Boyle  Engineering  Corp.,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10937 


THREE-DIMENSIONAL  MODELING  ANALY- 
SIS OF  GROUND  WATER  PUMPING 
SCHEMES  FOR  CONTAINMENT  OF  SHAL- 
LOW GROUND  WATER  CONTAMINATION, 

Papadopulos  (S.S.)  and  Associates,  Inc.,  Rockville, 

MD. 

S.  P.  Larson,  C.  B.  Andrews,  M.  D.  Howland,  and 

D.  T.  Feinstein. 
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IN:  Proceedings  of  the  NWWA  Conference  on 
Solving  Ground  Water  Problems  with  Models. 
National  Water  Well  Association,  Dublin.  OH. 
1987.  p  517-531,  8  fig,  7  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
pollution.  'Water  quality  control,  'Groundwater 
movement,  'Model  studies.  Water  table,  Spatial 
distribution.  Hydraulic  containment,  Mathematical 
models.  Pumping,  Recharge,  Monitoring. 

Three-dimensional  analysis  of  groundwater  path 
lines  provided  significant  insight  into  the  nature  of 
flow  patterns  associated  with  pumping  schemes  to 
removal  and/or  control  contamination  from  the 
shallow  groundwater  environment.  It  was  found 
that  (1)  the  rate  of  recharge  determines  the  area  of 
containment  or  capture  of  a  pumping  well  and  (2) 
permeability  conditions  affect  the  shape  of  the 
capture  zone  for  a  pumping  well  but  do  not  affect 
the  area  of  containment.  These  results  indicate  that 
hydraulic  containment  of  groundwater  contamina- 
tion can  be  achieved  at  relatively  low  rates  of 
pumping  even  if  the  groundwater  environment  is 
highly  permeable.  However,  the  subtle  water  level 
fluctuations  associated  with  low  pumping  rates 
may  be  difficult  to  distinguish  from  noise  in  the 
data.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10938 


REMEDIAL  ACTIONS  UNDER  VARIABILITY 
OF  HYDRAULIC  CONDUCTIVITY, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

A.  I.  El-Kadi. 

IN:   Proceedings  of  the  NWWA  Conference  on 

Solving   Ground   Water   Problems   with    Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  705-726,  1 1  fig,  3  tab,  30  ref. 

Descriptors:  'Recovery  wells,  'Path  of  pollutants, 
'Groundwater  pollution,  'Water  quality  control, 
'Stochastic  process,  'Model  studies,  Mathematical 
models,  Wells,  Plumes,  Aquifers,  Hydraulic  con- 
ductivity, Mass  transport. 

The  stochastic  approach  was  applied  to  evaluate 
selected  remedial  actions  involving  recovery  wells. 
This  was  done  to  answer  the  problem  of  frequent 
failure  of  the  classic  dispersion  equation  to  describe 
mass  transport.  A  Monte-Carlo  technique  was 
adopted  in  the  analysis  of  the  two  cases:  an  injec- 
tion/recovery well  and  plume  capture  by  a  pro- 
duction well.  Variability  caused  a  dispersion-like 
phenomenon  which  affected  the  shape  of  plume 
and  breakthrough  curves.  Defining  effective  dis- 
persivities  representing  the  average  stochastic  re- 
sults for  use  in  deterministic  analysis  failed  to  rec- 
ognize the  important  variability  features  described 
by  stochastic  analysis.  In  addition,  stochastic  anal- 
ysis allowed  the  quantification  of  uncertainty  re- 
garding output  results.  (See  also  W88-10912) 
(Cassar-PTT) 
W88- 10947 


COMPUTER  AIDED  SITE  INVESTIGATION 
\M)  MANAGEMENT:  A  TOOL  FOR  ASSESS- 
ING AND  MANAGING  GROUNDWATER  CON- 
TAMINATION, 

Hydro  Geo  Chem,  Inc.,  Tucson,  AZ. 

G.  R.  Walter,  H.  W.  Bentley,  V.  K.  Gupta,  and  J. 

Carrera 

IN:   Proceedings  of  the   NWWA  Conference  on 

Solving   Ground    Water    Problems   with    Models. 

National    Water   Well    Association,    Dublin,   OH. 

1987.  p  782-790,  2  fig,  3  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Water  quality  control,  'Model  studies, 
'Computers.  Mathematical  models.  Computer 
models. 

Computer  models  should  be  used  throughout  the 
investigation  and  management  of  contaminated  hy- 
drogeologic  sites,  rather  than  only  in  the  final 
stages.  Models  can  be  incorporated  into  the  site 
characterization  effort  as  early  as  the  initial  pro- 
posal. They  can  be  useful  in  identifying  what  data 
should  be  collected.  As  data  arc  collected,  they  are 
used  to  update  and  refine  the  models  and  their 
predictions.    Project   cost   are   minimized   because 


data  collection  can  often  be   limited   to  relevant 
areas.  (See  also  W88-10912)  (Cassar-PTT) 
W88-10951 


COMBINED  MODELING  PROGRAM  FOR 
EVALUATING  THE  COVER  DESIGN  AT  A 
URANIUM  MILL  TAILINGS  DISPOSAL  SITE, 

Colorado  Geological  Survey,  Denver. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-10954 


MODELING    OF    GROUND    WATER    FLOW 
THROUGH  A  WP-CAVE, 

Uppsala  Geosystem  A.B.  (Sweden). 

For  primary  bibliographic  entry  see  Field  5E. 

W88-10955 


APPLICATION  OF  STOCHASTIC  GROUND 
WATER  MODELS  TO  GEOLOGIC  DISPOSAL 
OF  HIGH-LEVEL  NUCLEAR  WASTE, 

Rockwell  International,  Richland,  WA.  Rockwell 

Hanford  Operations. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-10957 


GRID  REFINEMENT  APPROACH  TO  FLOW 
AND  TRANSPORT  MODELING  OF  A   PRO- 
POSED      GROUND-WATER       CORRECTIVE 
ACTION  AT  THE  SAVANNAH  RIVER  PLANT, 
AIKEN,  SOUTH  CAROLINA, 
GeoTrans,  Inc.,  Herndon,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10967 


AUTOMATED    GIS    FOR    GROUND    WATER 
CONTAMINATION  INVESTIGATION, 

Environmental  Systems  Research  Inst.,  Redlands, 

CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88- 10969 


USE  OF  THE  VERTICAL  HORIZONTAL 
SPREAD  (VHS)  MODEL  FOR  DELISTING 
HAZARDOUS  WASTE, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10981 


GROUND  WATER  FLOW  MODELING  AT  A 
HAZARDOUS  WASTE  SITE  FOR  REGULATOR 
COMPLIANCE, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10984 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10991 


SCIENTIFIC     CONSIDERATIONS     IN     THE 
INTERNATIONAL  ARENA, 

Unilever  Research  Port  Sunlight  Lab.  (England). 
For  primary  bibliographic  entry  see  Field  6E. 
W88- 10993 


CLEAN  WATER  ACT  UPDATE:  A  NEW  ROLE 
FOR  TOXICOLOGY, 

Environmental    Protection    Agency,    Washington, 
DC.  Office  of  Analysis  and  Evaluation. 
P.  L.  Wise. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical   Publication   891,    1985.   p  29-34,   3  ref. 

Descriptors:  'Clean  Water  Act,  'Aquatic  toxicol- 
ogy, 'Legislation,  'Water  quality  control,  'Toxi- 
cology, Information  exchange,  Biological  studies, 
Economic  aspects,  Water  pollution  control.  Model 
studies,  Costs. 


Implementation  of  the  Clear  Water  Act  started 
with  development  of  water  pollution  controls 
using  the  tools  of  engineering  and  mathematical 
modeling.  As  implementation  of  the  act  has 
evolved,  however  the  importance  of  toxic  pollut- 
ants and  the  need  for  new  and  different  toxicologi- 
cal  methods,  to  analyze  toxic  pollution  and  set 
cost-effective  toxic  effluent  controls  has  been  rec- 
ognized. To  deal  with  this  new  challenge,  an  ap- 
proach for  regulating  toxic  effluents  is  being  put 
together.  There  has  been  little  experience  in  using 
toxicological  methods  and  tests  for  regulating  ef- 
fluents, yet  a  new  regulatory  approach  is  needed. 
The  help  of  the  scientific  community  of  toxicolo- 
gists,  is  needed  now  to  develop  toxicological  tools 
that  can  be  used  in  the  cost-effective  analysis  and 
control  of  toxic  water  pollution.  (See  also  W88- 
10991)  (Author's  abstract) 
W88-10994 


WHAT  INDUSTRY  IS  DOING  TO  PROTECT 
AQUATIC  LIFE, 

Dow  Chemical  Co.,  Midland,  MI. 
H.  C.  Alexander,  and  J.  A.  Quick. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  37-44,  1  fig,  13 
ref. 

Descriptors:  'Aquatic  environment,  'Aquatic  life, 
'Toxicology,  'Water  quality  control,  'Chemical 
industry,  Aquatic  toxicology,  Environmental  ef- 
fects, Recycling,  Wastewater  treatment,  Landfills, 
Biomonitoring,  Hazard  assessment,  Water  pollu- 
tion prevention,  Incineration. 

Much  of  the  chemical  industry  has  had  long-term 
environmental  involvement  and  commitment.  The 
hazard  evaluation  process  is  being  used  by  industry 
to  evaluate  its  products,  by-products,  and  waste  for 
potential  environmental  effects.  Fate  and  effects 
testing  are  the  core  of  this  process  and  provide  the 
data  for  estimating  hazards.  The  adverse  environ- 
mental impact  of  wastes  is  minimized  by  recycling 
or  reuse,  chemical  or  biological  treatment,  high- 
temperature  incineration,  and  secure  landfilling. 
Biomonitoring  and  field  surveys  assess  the  environ- 
mental impact  of  effluents  and  product  applica- 
tions. Industry  is  concerned  about  the  proper  use, 
safe  handling,  and  environmental  impact  from 
product  use  and  disposal.  (See  also  W88-10991) 
(Author's  abstract) 
W88-10995 


WATER  QUALITY  CRITERIA:  PROTECTION 
OF  USE  PERSPECTIVE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
F.  E.  Gostomski. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical   Publication   891,   1985.  p  45-47,  7  fig. 

Descriptors:  'Water  quality  control,  'Standards, 
'Regulations,  'Water  pollution  control,  'Toxicol- 
ogy, 'Recreation,  'Aquatic  toxicology,  'Water 
quality  standards,  State  jurisdiction,  Fishing, 
Swimming,  Public  participation,  Clean  Water  Act. 

A  water  quality  standard  is  a  rule  or  law  com- 
prised of  the  use  or  uses  to  be  made  of  a  water 
body  or  segment  and  the  water  quality  criteria 
necessary  to  protect  that  use  or  uses.  States  have 
primary  responsibility  for  establishing  appropriate 
uses  of  water  bodies  through  a  periodic  review 
process  involving  consultation  with  the  EPA  and 
public  hearings,  which  must  occur  at  least  once 
every  three  years.  Where  designated  uses  do  not 
include  those  specified  in  the  goals  of  the  Clean 
Water  Act  (that  is,  fishable/swimmable),  the  state 
is  required  to  conduct  a  use  attainability  analysis. 
The  EPA  has  provided  guidance  for  doing  such  an 
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analysis.  Criteria  are  elements  of  state  water  qual- 
ity standards  expressed  as  constituent  concentra- 
tions or  levels,  or  narrative  statements,  that  repre- 
sent a  quality  of  water  that  supports  a  particular 
use.  When  criteria  are  properly  selected  and  met,  it 
is  presumed  that  water  quality  will  protect  the 
designated  use.  The  EPA  is  recommending  that 
states  develop  site-specific  criteria  to  reflect  local 
conditions  and  has  provided  guidance  for  doing  so. 
(See  also  W88-10991)  (Author's  abstract) 
W88- 10996 


RESEARCH  NEEDS  FOR  RAPID  ASSESS- 
MENTS OF  CHRONIC  TOXICITY, 

Kentucky  Univ.,  Lexington.  Graduate  Center  for 

Toxicology. 

W.  J.  Birge,  and  J.  A.  Black. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 

Eighth  Symposium.  A  Symposium  Sponsored  by 

ASTM  Committee  E-47  on  Biological  Effects  and 

Environmental    Fate,    Fort    Mitchell,    Kentucky, 

April   15-17,    1984.   American  Society  of  Testing 

Materials,     Philadelphia,     Pennsylvania.     Special 

Technical  Publication  891,   1985.  p  51-60,  29  ref. 

Descriptors:  *Research  priorities,  *Aquatic  toxi- 
cology, 'Hazard  assessment,  'Toxicology,  'Toxic- 
ity, 'Bioassay,  'Sublethal  effects,  'Water  pollution 
effects,  Biological  studies,  Toxicology,  Water  qual- 
ity control,  Minnows,  Model  studies,  Larvae,  Fish 
physiology. 

Chronicity  frequently  is  the  most  important  and 
sensitive  factor  in  determining  the  impact  of  toxi- 
cant stress  on  aquatic  biota.  However,  chronic 
values  are  often  unavailable  or  inadequate  to  pro- 
vide decisive  judgments  in  hazard  assessment. 
Time  and  cost  constraints  involved  in  generating 
traditional  chronic  data  also  pose  equally  impor- 
tant problems  in  basic  toxicological  research.  In 
assessing  rapid  means  for  estimating  chronicity, 
attention  is  given  to  predictive  models  based  on 
structure-activity  relationships,  extrapolations  from 
acute  toxicity  data,  and  use  of  short  chronic  (mini- 
chronic)  tests.  High  priority  is  placed  on  further 
development  and  evaluation  of  mini-chronic  tests, 
which  have  been  used  successfully  to  characterize 
single  compounds  and  complex  effluents,  evaluate 
effluent  treatability,  and  determine  the  effects  of 
point-source  discharges  on  natural  receiving 
waters.  Methods  most  commonly  used  have  in- 
volved: (1)  a  five  to  eight-day  fish  embryo-larval 
test;  (2)  a  seven-day  cladoceran  test;  and  (3)  a 
seven-day  fathead  minnow  larval  growth  test. 
General  research  needs  are  summarized  as  follows: 
(1)  Evaluation  of  short  toxicity  tests  presently 
available;  (2)  Design  of  multiple  species  tests,  in- 
stream  flow-through  tests,  and  other  short-term 
test  procedures  for  estimating  chronic  effects  of 
complex  effluents  and  single  compounds;  (3)  De- 
termination of  the  effects  of  laboratory  and  field 
conditions,  general  water  quality  characteristics, 
and  selection  of  animal  species  on  results  of  mini- 
chronic  tests;  (4)  Consideration  of  nonorganismal 
tests  or  mathematical  models  that  may  be  used  to 
estimate  chronicity.  Such  research  may  include 
enzyme  inhibition  tests,  quantitative  structure-ac- 
tivity (QSAR)-based  modeling,  and  extrapolations 
based  on  acute  toxicity  data;  (5)  Investigations  of 
the  physiological  and  biochemical  mechanisms  in- 
volved in  acute  and  chronic  toxicity.  (See  also 
W88-10991)  (Author's  abstract) 
W88-10997 


NEW  APPROACH  FOR  REGULATING  IRON 
IN  WATER  QUALITY  STANDARDS, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
P.  H.  Loeffelman,  J.  H.  Van  Hassel,  T.  E.  Arnold, 
and  J.  C.  Hendricks. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  137-152,  1  fig, 
34  ref. 

Descriptors:  'Water  quality  control,  'Regulations, 
•Water  quality  standards,  'Iron,  Aquatic  toxicol- 


ogy,  Toxicity,    Fish.    Bathophenathroline,    Water 
pollution  effects,  Aquatic  environment. 

An  extensive  literature  review,  toxicity  tests,  and 
five  months  of  field  measurements  of  ferrous  and 
total  iron  were  undertaken.  Published  field  data 
and  analytical  procedures  are  scarce  for  ferrous 
iron;  few  useful  toxicity  data  are  available  for  any 
of  the  forms  of  iron.  Studies  demonstrated  that 
total  iron  concentrations  now  limited  to  1  mg/L  in 
many  U.S.  water  quality  standards  need  to  be  far 
over  1  mg/L  to  adversely  affect  Pimephales  pro- 
melus  and  Salmo  gairdneri  compared  to  the  much 
lower  concentrations  of  bathophenathroline  reac- 
tive ferrous  iron  required  for  similar  effects  on 
these  two  species.  For  most  freshwater  bodies, 
regulating  only  this  ferrous  iron  form  should  be 
considered  for  protecting  aquatic  life  uses.  (See 
also  W88-10991)  (Author's  abstract) 
W88-11003 


COMPARISON  OF  QSAR  PREDICTIONS 
WITH  FISH  TOXICITY  SCREENING  DATA  FO 
110  PHENOLS, 

Environmental    Protection   Agency,   Washington, 
DC.  Office  of  Pesticides  and  Toxic   Substances. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-11004 


TIME/TOXICITY  RELATIONSHIPS  IN 
SHORT-TERM  STATIC,  DYNAMIC,  AND 
PLUG-FLOW  BIOASSAYS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

For  primary  bibliographic  entry  see  Field  7C. 
W88- 11006 


GROUND  WATER  PROTECTION  PLANNING 
USING  THE  ERDAS  GEOGRAPHIC  INFOR- 
MATION SYSTEM:  AUTOMATION  OF  DRAS- 
TIC AND  TIME-RELATED  CAPTURE  ZONES, 

Kansas  State  Geological  Survey,  Lawrence. 

D.  O.  Whittemore,  J.  W.  Merchant,  J.  Whistler,  C. 

E.  McElwee,  and  J.  J.  Woods. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
359-374,  4  fig,  1  tab,  11  ref. 

Descriptors:  'Geographic  information  systems, 
'Information  exchanges,  'Data  storage  and  re- 
trieval, 'Groundwater  management,  'Geography, 
'Information  systems,  Automation,  Planning, 
Kansas,  Municipal  water,  Irrigation,  Water  quality 
control,  Geohydrology,  Pump  wells,  Aquifer  char- 
acteristics, Sensitivity  analysis,  Maps,  Computer 
programs. 

A  geographic  information  system  (GIS)  is  being 
applied  to  Harvey  County,  Kansas,  to  improve 
planning  efforts  by  state  and  local  governments  in 
water-resources  protection.  The  GIS  package  is  a 
user-friendly,  flexible,  standalone  system  named 
ERDAS  (Earth  Resources  Data  Analysis  System) 
operating  on  an  IBM  PC-AT  microcomputer.  The 
study  area  includes  part  of  a  major  unconsolidated 
aquifer  used  for  both  municipal  supply  and  irriga- 
tion. Kansas  has  developed  a  groundwater-quality- 
protection  strategy  that  recommends  the  develop- 
ment and  implementation  of  aquifer  and/or  well- 
field-protection  plans  by  all  public  water  systems 
using  groundwater.  Methodologies  applicable  to 
the  planning  process  have  been  automated  for  use 
on  the  GIS.  One  of  these  is  the  standardized 
system  called  DRASTIC  developed  by  the  Na- 
tional Water  Well  Association.  Digital  GIS  data 
for  the  seven  hydrogeologic  factors  used  in 
DRASTIC  can  be  computer-processed  to  produce 
a  map  of  index  values  ranking  relative  vulnerability 
with  respect  to  groundwater-pollution  potential 
and  the  boundaries  of  hydrogeologic  settings.  An- 
other methodology  automated  is  the  generation  of 
time-related  capture  zones  for  pumping  wells  in  a 
well  field.  An  interactive  computer  program  in 
conjunction  with  the  GIS  computes  individual 
capture-area  curves  given  the  coordinates  and  av- 
erage pumping  rate  of  the  well,  the  average  values 
for  the  aquifer  parameters,  and  the  capture-zone 
time.  The  capture-curve  equation  is  solved  analyti- 
cally using  the  method  of  successive  approxima- 


tions and  three  different  arrangements  of  the  equa- 
tion depending  on  regions  of  convergence.  Results 
for  these  methodologies  can  be  easily  recomputed 
for  revised  or  additional  data  or  to  determine  the 
sensitivity  of  the  resultant  map  areas  to  estimated 
error  in  the  hydrogeologic  data.  The  GIS  also 
allows  convenient  overlaying  of  the  DRASTIC 
index  and  setting  areas  and  capture-zone  bound- 
aries on  maps  of  anthropogenic  features  such  as 
land  use.  (See  also  W88- 11031)  (Author's  abstract) 
W88-11053 


UNIFIED    GROUND    WATER    MONITORING 
PROGRAM, 

Waste  Management  of  North  America,  Southfield, 

MI.  Northwest  Regional  Office. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11054 


EVALUATION  OF  GROUND  WATER  SUPPLY 
SYSTEM  REHABILITATION, 

Black  and  Veatch,  Kansas  City,  MO. 
J.  Tavanger. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
457-470,  4  fig,  2  tab. 

Descriptors:  'Water  supply,  'Cost-benefit  analysis, 
'Groundwater,  'Rehabilitation,  'Decision  making, 
Municipal  water,  Water  quality,  Water  table  de- 
cline, Operating  costs,  Economic  evaluation,  Com- 
puter models,  Data  acquisition. 

Because  of  overpumping  in  many  municipalities, 
water  levels  are  declining  in  most  aquifers.  This 
has  resulted  in  higher  pumping  costs  and,  in  some 
cases,  extraction  of  lower-quality  water.  Also  as 
water-well  systems  age  and  deteriorate,  their  effi- 
ciencies often  decline,  resulting  in  lower  produc- 
tion rates  and  higher  energy  costs.  In  the  case  of  a 
decline  in  well  or  pump  efficiency,  a  choice  must 
be  made  regarding  the  type  of  rehabilitation  meas- 
ures that  would  yield  the  best  economic  results.  A 
detailed  economic-evaluation  procedure  is  present- 
ed for  selecting  the  most  cost-effective  rehabilita- 
tion measures  from  the  many  alternatives  available 
for  improving  inefficient  systems.  An  interactive 
computer  model  has  been  developed  to  facilitate 
the  application  of  this  economic  analysis  proce- 
dure, and  to  assist  in  the  collection  and  updating  of 
a  database  necessary  for  such  an  analysis.  (See  also 
W88-1 1031)  (Author's  abstract) 
W88-11058 


INITIAL  RESPONSE  TO  A  GROUND  WATER 
CONTAMINATION  PROBLEM,  HANCOCK 
COUNTY,  INDIANA, 

Indiana  Dept.  of  Environmental  Management.  In- 
dianapolis. 

D.  F.  Stropes,  and  M.  W.  Sorg. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
471-483,  4  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  treatment,  'Reme- 
dies, 'Path  of  pollutants,  'Groundwater  pollution, 
Indiana,  Organic  compounds.  Well  water,  Inter- 
agency cooperation,  Public  health,  Public  rela- 
tions, Water  pollution  sources,  Landfills,  Water 
sampling,  Water  quality,  Public  policy. 

The  Indiana  Department  of  Environmental  Man- 
agement (IDEM)  Office  of  Environmental  Re- 
sponse staff  identified  and  responded  to  volatile- 
organic-compound  groundwater  contamination  in 
a  private  resident's  water  well  in  Hancock  County 
in  January  1986.  Initially,  the  extent  of  contamina- 
tion and  possible  contaminant  sources  were  un- 
known. IDEM  requested  the  assistance  of  the  U.S. 
EPA,  Region  V.  The  EPA  responded  by  provid- 
ing an  alternate  water  supply  and  rapid  laboratory 
analysis  of  groundwater  samples.  Public-health 
concerns  expressed  by  potentially-affected  nearby 
residents  and  intense  media  coverage  created  a 
climate  such  that  the  IDEM  and  the  EPA  had  to 
respond  quickly  and  rationally  with  an  adequate 
remedial  action  under  less-than-favorable  budget 
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and  public-relations  conditions.  The  probable  con- 
taminant source  was  identified  as  an  inactive  land- 
fill sited  in  Wisconsinan-Age  sands  and  gravels.  An 
intensive  water-well  sampling  effort  of  67  nearby 
private  residents'  water  wells,  public  water-supply 
wells  and  a  public-school  water  well  was  imple- 
mented to  define  the  extent  of  contamination.  Once 
the  extent  of  contamination  was  determined,  the 
EPA  contracted  to  drill  a  new  well  to  replace  the 
originally-identified  contaminated  residential  well. 
To  monitor  any  long-term  groundwater  quality 
changes,  a  predetermined  number  of  wells  from 
the  54  wells  of  potential  impact  from  the  site  are 
selected  at  random  and  sampled  quarterly  until 
1992.  This  remedial  action  appears  to  be  adequate 
to  date,  and  the  authors  suggest  a  similar  approach 
be  implemented  for  future  water-well  contamina- 
tion problems  which  require  immediate  action. 
Future  remedial-action  investigations  for  the  site 
and  adjacent  areas  are  also  presented.  (See  also 
W88-1 1031)  (Author's  abstract) 
W88-11059 


ENHANCED  NATURAL  DEGRADATION  OF  A 
SHALLOW  HYDROCARBON  CONTAMINAT- 
ED AQUIFER, 

Groundwater  Technology,  Inc.,  Farmington  Hills, 
MI. 

E.  A.  Radecki,  C.  Matson,  and  M.  R.  Brenoel. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
485-496.  3  fig,  9  ref. 

Descriptors:  *Fate  of  pollutants,  *Water  quality 
control,  *Path  of  pollutants,  *Microbial  degrada- 
tion, *Hydrocarbons,  *Groundwater  pollution, 
Aquifers,  Michigan,  Unconfined  aquifers,  Sands, 
Gasoline,  Plumes,  Leaching,  Decontamination,  Re- 
habilitation, Infiltration,  Aeration,  Bacteria,  Soil 
bacteria,  Aerobic  treatment,  Biotransformation, 
Groundwater,  Bioreclamation. 

Enhanced  Natural  Degradation  is  one  of  the 
newest  technologies  available  for  aquifer  restora- 
tion from  hydrocarbon  contamination.  In  northern 
Michigan  a  bioreclamation  project  is  presently 
under  way.  The  site  is  characterized  by  a  shallow, 
unconfined  aquifer  consisting  of  sands  and  sandy 
loams.  The  contaminant  is  the  dissolved  fraction 
from  a  gasoline  loss  to  groundwater  in  1984.  A 
considerable  dissolved  hydrocarbon  plume  result- 
ed that  covers  over  one-and-one-half  acres.  The 
dissolved  levels  remained  high  due  to  natural 
leaching  of  hydrocarbon  compounds  into  the  fluc- 
tuating water  table  from  the  adsorbed  fraction  of 
the  loss.  By  mid- 1985  plans  were  made  to  com- 
mence a  full-scale  hydrocarbon-remediation  pro- 
gram using  bioreclamation.  An  existing  population 
of  aerobic,  hydrocarbon-utilizing  bacteria  was 
stimulated  by  pre-aerating  the  infiltration  water, 
and  by  direct  well  sparging.  The  main  phase  of  the 
program  began  four  weeks  after  the  initial  aeration 
with  the  addition  of  chemical  nutrients  into  the 
groundwater.  The  bacterial  macrocosm  has  shown 
a  one-hundred-fold  increase  in  population,  on  the 
average,  across  the  site.  The  physiological  degra- 
dation of  hydrocarbons  by  the  resultant  biomass 
has  resulted  in  a  reduction  (from  dissolved  and 
adsorbed  phases)  in  excess  of  one  hundred  gallons 
of  gasoline  in  twelve  weeks  of  operation.  Histori- 
cal data  show  that  conventional  pump-arid-treat 
methods  (i.e.,  carbon  adsorption)  would  have  taken 
years  to  achieve  what  bioreclamation  did  in  twelve 
weeks.  The  gasoline  has  been  transformed  into 
carbon  dioxide,  water,  and  harmless  soil  bacteria. 
(See  also  W88-1 1031)  (Author's  abstract) 
W88- 11060 


USE  OF  MICROBIAL  IN  SITU  TREATMENT 
FOR  DETOXIFICATION  OF  A  CONTAMINAT- 
ED GROUND  WATER, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

R.  W   Peters,  W   L.  Oresik,  and  B.  Minsley. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well   Association.   Dublin,  OH.    1987.   p 
497-522.  3  fig,  3  tab,  34  ref 

Descriptors:  'Water  pollution  treatment,  "Water 
quality  control,   'Groundwater,   'Path  of  pollut- 


ants, 'Microbial  degradation,  'Detoxification, 
'Groundwater  pollution,  Water  supply,  Drinking 
water.  Decontamination,  Public  health,  Aquifer 
systems,  Michigan,  Organic  compounds.  Chlorin- 
ated hydrocarbons,  Feasibility  studies. 

Removal  of  the  contaminants  from  the  contaminat- 
ed groundwater  system  is  of  utmost  importance  to 
the  public  health.  In  a  particular  aquifer  system  in 
Kalamazoo,  Michigan,  the  groundwater  system  has 
been  contaminated  by  tetrachloroethylene,  trich- 
loroethylene,  brominated  solvents,  cis-l,2-dichlor- 
oethylene,  and  vinyl  chloride.  Through  coopera- 
tive agreements  established  between  Purdue  Uni- 
versity and  the  City  of  Kalamazoo,  the  use  of  an 
emerging  technology,  microbial  in-situ  treatment, 
is  being  investigated  for  detoxification  of  a  con- 
taminated groundwater  supply.  Progress  to  date  on 
this  research  is  described.  Feasibility  of  the  in  situ 
treatment  method  soil  columns  packed  with  soil 
taken  from  the  saturated  aquifer.  The  soil  columns 
are  operated  as  a  continuous  upflow  system  analo- 
gous to  that  of  a  continuous  flow  fixed  bed  reactor. 
(See  also  W88-11031)  (Shidler-PTT) 
W88-11061 


ARMY  INSTALLATION  RESTORATION  PRO- 
GRAM: CONTAMINATED  SOIL  CLEANUP 
OBJECTIVES  FOR  AN  INACTIVE  ARMY  AM- 
MUNITION PLANT, 

Army  Biomedical  Research  and  Development 
Lab.,  Fort  Detrick,  MD. 
D.  H.  Rosenblatt,  and  R.  B.  Turkeltaub. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
523-527. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er, 'Path  of  pollutants,  'Soil  contamination,  'De- 
contamination, Nebraska,  Public  policy,  Public  re- 
lations, Water  pollution  sources,  Leaching,  Cess- 
pools, Industrial  wastewater,  Incineration,  Water 
quality  standards,  Groundwater  movement,  Test 
wells,  Plumes,  Munitions. 

The  Army  is  committed  to  removing  the  sources 
of  groundwater  pollution  resulting  from  its  past 
industrial  activities.  In  1985,  having  become  aware 
of  the  presence  of  munitions  compounds  in  a 
groundwater  plume  moving  from  the  inactive 
Cornhusker  Army  Ammunition  Plant  toward  the 
suburbs  of  Grand  Island,  Nebraska,  the  Army  in- 
formed the  public  of  the  situation.  Plans  were 
instituted  to  provide  the  affected  population  with 
safe  water  and  to  remove  the  contaminated  sources 
(leaching  pits  and  'cesspools'  where  munitions-con- 
taining wastewaters  had  been  discarded)  by  incin- 
eration. Removal  criteria  were  based  on  the  direct 
relationship  of  permissible  residual  soil  concentra- 
tions to  drinking-water  criteria,  soil/water  parti- 
tion coefficients,  annual  flow  rate  of  the  contami- 
nation plume,  screened  length  of  sampling  wells, 
and  the  plume  width  (about  one  mile)-and  on  the 
inverse  relationship  to  annual  recharge  and  the 
total  area  contaminated  by  a  particular  compound. 
The  cleanup  criteria  recommended  for  three  of  the 
compounds  were  within  state-of-the-art  analytical 
capabilities,  namely  5  ppm  for  TNT  (2,4,6-trinitro- 
toluene),  10  ppm  for  RDX  (cyclotrimethylenetrini- 
tramine),  and  15  ppm  for  TNB  (1,3,5-trinitroben- 
zene).  Since  2,4-DNT  (dinitrotoluene)  and  2,6- 
DNT  were  present  in  low  concentrations  associat- 
ed with  much  higher  TNT  concentrations,  it  is 
assumed  that  adequate  cleanup  of  TNT  will  assure 
sufficient  removal  of  the  DNTs.  The  criteria  have 
been  accepted  by  the  State  of  Nebraska  and  clean- 
up operations  will  soon  begin.  (See  also  W88- 
1 1031 )  (Author's  abstract) 
W88-11062 


CLASS   I   INJECTION   WELL   MONITORING: 
ISSUES  AND  ANSWERS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 
T.  A.  Jones,  and  J.  S.  Haimson. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
531-541,  7  ref. 

Descriptors:    'Monitoring,    'Underground    waste 
disposal,  'Groundwater,  'Injection  wells,  'Obser- 


vation wells,  'Public  policy,  'Well  regulations, 
Water  law,  Hazardous  materials,  Deep  wells, 
Groundwater  movement,  Aquifers,  Path  of  pollut- 
ants, Water  pollution  prevention,  Drinking  water. 
Water  quality  control,  Guidelines. 

The  1984  Hazardous  and  Solid  Waste  Amend- 
ments to  the  Resource  Conservation  and  Recovery 
Act  have  brought  considerable  attention  to  the 
practice  of  underground  injection.  Current  Envi- 
ronmental Protection  Agency  regulations  require 
all  owner/operators  of  Class  I  hazardous  injection 
wells  to  address  the  issue  of  groundwater  monitor- 
ing. This  issue  centers  on  the  feasibility  of  install- 
ing deep  monitoring  wells  to  determine  the  poten- 
tial for  fluid  movement  above  the  confinement 
system.  There  has  been  much  debate  over  the 
ability  and  practicality  of  monitoring  aquifers  thou- 
sands of  feet  below  the  ground  surface.  In  fact,  the 
majority  of  permitted  hazardous  injection  wells  are 
not  externally-monitored  in  this  manner.  As  such, 
an  examination  of  the  technical  issues  considered 
most  pertinent  for  the  monitoring  of  Class  I  wells 
is  presented.  These  issues  and  answers  review  the 
potential  pathways  for  upward  fluid  movement 
and  relevant  mechanisms  for  monitoring-well  in- 
tegrity. In  particular,  the  issues  of  siting,  number, 
and  depth  are  the  most  critical  in  evaluating  the 
effectiveness  of  deep  monitoring  wells.  Although 
monitoring  wells  are  useful  in  selected  monitoring 
applications,  it  is  apparent  they  are  not  a  panacea. 
Only  in  certain  situations  do  they  offer  improved 
protection  of  underground  sources  of  drinking 
water.  (See  also  W88-11031)  (Author's  abstract) 
W88-11063 


OVERVIEW  OF  NITROGEN  MANAGEMENT 

FOR    CONSERVATION   TILLAGE   SYSTEMS: 

AN  OVERVIEW, 

Minnesota  Univ.  Technical  Coll.,  Waseca. 

For   primary   bibliographic   entry   see   Field   4D. 

W88-U070 


ASSESSMENT  OF  GREAT  LAKES  TILLAGE 
PRACTICES  AND  THEIR  POTENTIAL 
IMPACT  ON  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  4C. 

W88-11083 


INVESTIGATION  OF  LEAKING  UNDER- 
GROUND STORAGE  TANKS  AND  GROUND 
WATER  RESTORATION  IN  SOUTHEASTERN 
FLORIDA, 

CH2M  Hill,  Deerfield  Beach,  FL. 

T.  S.  Sharp,  A.  Muniz,  and  S.  Skehan. 

IN:    Proceedings   of   the    Focus    Conference   on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  1-17, 

4  fig. 

Descriptors:  'Water  pollution  sources,  'Water 
quality  control,  'Florida,  'Groundwater  pollution, 
'Legislation,  'Underground  storage,  Storage 
tanks,  Petroleum  products,  Leakage,  Potable 
water,   Biscayne  aquifer.   Cleanup,   Oil   pollution. 

Southeastern  Florida's  primary  source  of  potable 
water  is  the  Biscayne  aquifer,  an  extremely  prolific 
aquifer  of  high  permeability.  Its  nearness  to  ground 
surface  makes  it  susceptible  to  contamination  from 
point  and  non-point  sources,  including  leaking  un- 
derground storage  tanks.  Recent  regulations  en- 
acted by  Dade  and  Broward  Counties  have  estab- 
lished criteria  with  the  goal  of  cleaning  up  and 
protecting  potable  water  resources  from  further 
contamination.  A  specific  sequence  of  activities  is 
called  for  in  the  criteria:  (1)  Anyone  maintaining 
an  underground  storage  tank  containing  a  poten- 
tially hazardous  substance  such  as  gasoline  or  oil 
must  investigate  for  subsurface  leaks  or  discharges, 
generally  through  a  preliminary  groundwater  in- 
vestigation (PGWI).  (2)  Any  discharge  must  be 
reported  to  the  appropriate  agency,  which  will 
issue  a  notice  of  violation  and  require  preparation 
of  a  contamination  assessment  plan  (CAP).  The 
CAP  outlines  procedures  needed  to  determine  the 
extent  of  contamination  and  recommends  remedial 
activities.  A  report  on  the  CAP  is  then  sent  to  the 


182 


:■>■>: 


-■■•■•'. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


regulatory  agency.  (3)  In  most  cases,  a  remedial 
action  plan  (RAP)  is  prepared  after  the  CAP  has 
been  approved.  It  may  include  further  monitoring 
and  testing  and  conceptual  design  of  a  recovery/ 
treatment  system.  If  approved,  the  system  is  imple- 
mented and  operated  until  acceptable  concentra- 
tions of  contaminants  are  reached  in  the  affected 
groundwater.  Case  studies  demonstrate  that  the 
extent  of  investigation  and  remediation  is  site  spe- 
cific, varying  greatly  by  the  type  of  contaminant 
and  local  hydrology.  Regulatory  requirements, 
aesthetic  considerations,  and  public  water  supply 
needs  are  also  critical  factors.  (See  also  W88- 
1 1084)  (Author's  abstract) 
W88-U085 


TECHNICAL  AND  PROCEDURAL  CONSIDER- 
ATIONS FOR  IMPLEMENTING  AN  UNDER- 
GROUND TANK  ABANDONMENT  PRO- 
GRAM, 

RMT,  Inc.,  Madison,  WI. 

R.  J.  Robbins. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  18- 

23,  1  fig. 

Descriptors:  'Regulations,  *Water  pollution  con- 
trol, 'Florida,  'Groundwater  pollution,  'Under- 
ground storage,  Storage  tanks,  Project  planning. 

Federal,  state  and  local  agencies  are  in  the  process 
of  promulgating  new  regulations  for  the  manage- 
ment of  underground  tanks.  Many  plants,  factories 
and  corporations  are  electing  to  consolidate  tank 
use  and  abandon  tanks  where  age  is  excessive  or 
the  tank  is  no  longer  required.  In  a  number  of 
states,  tanks  may  still  be  abandoned  in  place  or  by 
complete  removal.  An  approach  is  described  to 
either  of  these  underground  tank  abandonment  op- 
tions which  separates  the  abandonment  procedure 
into  three  tasks:  Initial  planning,  plan  implementa- 
tion, and  site  closure  and  documentation.  The  pro- 
gram discusses  and  recommends  important  techni- 
cal and  procedural  considerations  such  as:  (^Prep- 
aration of  abandonment  specifications,  (2)  Selec- 
tion of  a  contractor,  (3)  Product  removal  and 
disposal,  (4)  Tank  cleaning  and  purging,  (5)  Sur- 
rounding soil  screening  and  laboratory  testing,  (6) 
Site  closure  -  uncontaminated  and  contaminated, 
(7)  Registration  of  abandoned  tanks,  and  (8)Docu- 
mentaion  report.  The  results  of  this  analysis  should 
assist  underground  tank  owners  considering  tank 
abandonment,  and  inform  them  of  some  of  the 
technical  issues  which  should  be  considered  when 
planning  tank  abandonment.  The  abandonment 
program  also  may  direct  owners  in  a  systematic 
fashion  to  a  phased  approach  for  selecting  a  con- 
tractor, tank  dismantling,  remedial  action  and  final 
closure  documentation.  (See  also  W88- 11084)  (Au- 
thor's abstract) 
W88-11086 


COLLECTION  AND  TREATMENT  OF  VOLA- 
TILE ORGANIC  COMPOUNDS  FROM  AN 
UPPER  WATERBEARING  ZONE  IN  THE 
SOUTHEASTERN  COASTAL  PLAIN, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
T.  W.  Allen,  and  R.  A.  Leighton. 
IN:    Proceedings   of   the    Focus    Conference   on 
Southeastern    Ground     Water     Issues.     National 
Water  Well  Association,  Dublin,  OH.  1986.  p  38- 
43,  1  fig,  2  ref. 

Descriptors:  'Water  pollution  treatment,  'Chlorin- 
ated hydrocarbons,  'Groundwater  pollution, 
Aquifers,  Water  pollution  control,  Organic  com- 
pounds, Cleanup,  Coastal  plains. 

Accumulation  of  various  chlorinated  hydrocarbons 
in  the  ground  water  as  a  result  of  improper  stor- 
age, repackaging  and  dispensing  activities  at  a 
chemical  facility  in  the  Southeastern  Coastal  Plain 
required  the  implementation  of  an  immediate  reme- 
diation program.  After  an  initial  site  investigation, 
a  groundwater  collection  and  treatment  system 
was  designed  and  constructed  to  remove  volatile 
organic  compounds.  Analysis  of  groundwater  sam- 
ples collected  since  inception  of  the  collection/ 
treatment  system  indicates  that  the  system  reduced 
on-site  volatile  organic  compounds  from  >   7000 


ppb  to  less  than  200  ppb.  In  order  to  perform 
desirable  and  cost-effective  remediation  at  a  con- 
taminated site,  a  holistic  approach  is  recommend- 
ed. Consideration  should  begin  at  the  initial  stages 
of  source  identification  and  continue  into  the  latter 
stages  of  remediation.  Operation  and  maintenance 
of  the  selected  remediation  alternative  is  critical  to 
meeting  the  desired  objectives  of  the  selected 
system.  (See  also  W88- 11084)  (Author's  abstract) 
W88-11088 


WELL  CONSTRUCTION  TECHNIQUES  TO 
PREVENT  INTERAQUIFIER  MOVEMENT  OF 
PESTICIDES, 

CH2M  Hill,  Tampa,  FL. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-11089 


NEW  APPROACH  TO  PROTECTION  OF  SEN- 
SITIVE AQUIFERS  IN  FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

R.  S.  DeHan. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  59- 

69,  3  ref. 

Descriptors:  'Florida,  'Groundwater  pollution, 
'State  jurisdiction,  'Legislation,  Well  water,  Aqui- 
fer management,  Storm  runoff,  Underground  stor- 
age, Storage  tanks,  Water  transport,  Permits. 

In  response  to  the  need  for  greater  control  over 
groundwater  pollution,  the  state  of  Florida  has 
drafted  the  'Unique  Florida  Aquifers  Rule'  other- 
wise known  as  the  'G-I  rule'.  Selected  examples  of 
point  and  nonpoint  sources  of  aquifer  contamina- 
tion, including  industrial  discharge,  domestic 
wastewater  discharge,  stormwater  discharge,  agri- 
cultural runoff,  underground  storage  tank  leakage 
and  underground  waste  transport,  are  discussed. 
On  a  long  term  basis,  aquifers  and  aquifer  segments 
qualifying  as  G-I  will  be  designated  as  such  and 
discharge  within  such  areas  will  be  regulated  on  a 
case-by-case  basis  under  discharge  permits.  To  im- 
plement immediate  protective  measures,  there  was 
general  agreement  that  a  zone  of  protection  be 
established  around  existing  public  supply  wells 
within  which  discharge  to  groundwater  is  prohibit- 
ed or  strictly  controlled.  The  rule  is  undergoing 
further  review  through  a  series  of  public  work- 
shops that  were  expected  to  culminate  in  Decem- 
ber 1986  in  a  public  hearing  before  the  Environ- 
mental Regulation  Commission  who  would  decide 
whether  or  not  to  adopt  these  drafts  as  the  official 
rule.  (See  also  W88-1 1084)  (Miller-PTT) 
W88-11090 


INTERPRETATION  OF  GROUND  WATER 
MONITORING  DATA  --  AN  INTEGRATED 
SYSTEMS  APPROACH, 

AWARE,  Inc.,  West  Milford,  NJ. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-11091 


AGRICULTURE      AND      GROUND      WATER 
QUALITY, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W88- 11094 


PREVENTION  OF  SALTWATER  INTRUSION 
THROUGH  ARTIFICIAL  RECHARGE  OF 
GROUND  WATER  IN  EAST  ORANGE 
COUNTY,  FLORIDA, 

Dyer,  Riddle,  Mills  and  Precourt,  Inc.,  Orlando, 

FL. 

G.  C.  Hartman,  C.  W.  Drake,  and  T.  A.  Prickett. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  517- 

538,  13  fig. 

Descriptors:  'Florida,  'Groundwater  manage- 
ment, 'Aquifers,  'Artificial  recharge,  'Saline 
water  intrusion,  Saline-freshwater  interface,  Geo- 
hydrology. 


In  1984,  a  water  resources  investigation  of  the 
Deseret  Ranches  of  Florida  was  conducted  to  de- 
termine the  feasibility  of  effluent  disposal  on  the 
Deseret  properties.  Up  to  50  mgd  of  advanced 
level  treated  effluent  would  be  received  from  the 
Orange  County  Eastern  Regional  and  Sand  Lake 
Road  Plants  and  the  city  of  Orlando  Water  Con- 
serv  I  wastewater  treatment  plant.  It  was  found 
that  in  East  Orange  county,  chloride  content  of 
upper  Floridan  water  increased  dramatically  ap- 
proaching the  St.  Johns  River.  Further  study  into 
this  phenomenon  revealed  that  this  zone  of  high 
chloride  was  centered  on  a  32  mile  reach  of  the  St. 
Johns  River.  Geologic  data  indicates  the  presence 
of  a  structural  feature  that  parallels  this  zone  of 
high  chloride  water.  It  was  hypothesized  that  if 
freshwater  could  be  injected  in  the  vicinity  of  the 
fault,  perhaps  the  thickness  of  freshwater  in  the 
Floridan  aquifer  could  be  increased.  A  problem 
associated  with  this  is  that  the  Cocoa  Bach  well- 
field  is  located  8  miles  upgradient  of  the  proposed 
salinity  barrier.  The  Prickett-Lonnquist  Aquifer 
Simulation  Model  and  Random  Walk  mass  trans- 
port were  used  to  address  these  issues.  More  than 
12  feet  of  head  rise  is  initially  predicted.  The  long 
term  increase  in  the  thickness  of  the  freshwater 
lens  may  (1)  permit  minor  withdrawals  between 
the  injection  field  and  Cocoa  Beach's  potable  well- 
field  for  agricultural  or  other  uses,  and  (2)  assist  in 
freshwater  management  (using  the  areas  between 
the  Cocoa  wellfield  and  the  salinity  barrier).  Initial 
Random  Walk  results  show  that  a  travel  time  of 
550  years  can  be  expected  for  particles  moving 
from  the  salinity  barrier  to  the  Cocoa  Beach  well- 
field.  These  initial  modeling  studies  have  shown 
that  the  salinity  barrier  concept  is  viable  and  that 
water  quality  improvements  can  be  expected. 
Moreover,  initial  studies  indicate  that  no  contami- 
nants can  be  expected  to  reach  the  Cocoa  Beach 
wellfield  for  many  years.  If  the  program  is  success- 
ful in  field  testing  phase  (II),  it  would  subsequently 
enter  the  Demonstration  Project  Phase  (III)  at  an 
estimated  25  MGD  level.  Phase  (IV)  is  the  50 
MGD  level  full  scale  program.  (See  also  W88- 
1 1084)  (Author's  abstract) 
W88-11116 


AQUIFER  PROTECTION-ONE  WASHING- 
TON CITY'S  EXPERIENCE, 

CH2M/HU1,  Bellevue,  WA. 
S.  M.  Brown,  and  J.  H.  Randall. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  25-45.  7  fig,  2  tab,  2  ref. 

Descriptors:  'Aquifer  management,  'Renton, 
'Washington,  'Monitoring  wells,  'Municipal 
water,  'Water  pollution  sources,  Environmental 
protection,  Project  planning,  Geohydrology,  Reg- 
ulations, Groundwater  movement. 

In  1983,  the  City  of  Renton,  Washington,  initiated 
a  program  to  protect  an  aquifer  that  provides 
approximately  85%  of  its  supply.  To  date,  the 
program  has  been  conducted  in  three  phases.  Phase 
I,  the  Well  Field  Protection  Study,  consisted  of  the 
following:  hydrogeologic  characterization  and 
contaminant  migration  pathway  identification, 
contaminant  source  inventory,  preventative  meas- 
ure development,  and  a  public  information  pro- 
gram. Phase  II,  the  Well  Field  Monitoring  Study, 
was  initiated  in  1986  with  the  goal  of  delineating 
that  portion  of  the  overall  aquifer  requiring  protec- 
tion (i.e.,  an  aquifer  protection  area).  An  aquifer 
protection  area  was  delineated  by  installing  a  series 
of  monitoring  wells  around  the  City  of  Renton 
well  field.  Fluctuations  in  ground  water  elevations 
under  different  well  field  pumping  conditions  were 
measured  for  a  period  of  1  year.  Phase  III,  Ordi- 
nance Development,  was  also  initiated  in  1986. 
Several  of  the  preventative  measures  developed  in 
Phase  I  were  incorporated  into  two  ordinances, 
one  for  aquifer  protection,  the  other  for  secondary 
containment  of  underground  storage  facilities.  (See 
also  W88-1 1121)  (Author's  abstract) 
W88-11123 
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VAPOR  EXTRACTION  OF  ORGANIC  CON- 
TAMINATION FROM  THE  VADOSE  ZONE:  A 
CASE  STUDY, 

Kleinfelder  (J.H.)  and  Associates,  Sacramento, 
CA. 

K.  E.  Zenobia,  D.  K.  Rothenbaum,  S.  B.  Charjee, 
and  E.  S.  Findlay. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  625-646.  10  fig,  11  ref. 

Descriptors:  *Soil  contamination,  'Water  pollution 
treatment,  "Vadose  zone,  "Vapor  extraction,  "De- 
contamination, "Soil  gases,  "Soil  treatment,  "Gaso- 
line, Groundwater  pollution,  Cleanup,  Organic 
compounds.  Case  studies,  Ventilation. 

An  induced  draft  vadose  zone  extraction  system 
was  designed  and  installed  to  remediate  in-situ  soil 
contaminated  by  a  leaking  underground  storage 
tank  at  a  winery  in  the  Central  Valley,  California. 
The  system  has  successfully  extracted  gasoline 
vapor  trapped  within  the  subsurface  soil  matrix. 
Soil  borings  and  ground  water  monitoring  wells 
were  installed  to  determine  the  extent  of  contami- 
nation. A  vapor  extraction  system  was  selected  as  a 
viable  remediation  alternative  based  on  site  geolog- 
ic and  contaminant  conditions  and  a  preliminary 
evaluation  of  acceptable  alternatives.  A  vapor  ex- 
traction well  (VEW)  was  installed  in  the  immedi- 
ate vicinity  of  the  tank  and  three  air  inlet  piezo- 
meters were  installed  at  5-,  10-,  and  20-foot  dis- 
tances from  the  VEW.  A  waterseal-type  vacuum 
pump  was  used  for  vapor  extraction.  Static  pres- 
sure profile  in  the  vadose  zone,  total  pressure  at 
the  inlet  and  outlet  of  the  vacuum  pump,  tempera- 
ture, hydrocarbon  concentration  (ppmv)  and  volu- 
metric flowrates  were  recorded  at  regular  inter- 
vals. The  flowrate  and  static  pressure  were  regulat- 
ed to  measure  their  parametric  sensitivity  on  the 
overall  extraction  efficiency  of  the  system.  A 
depth-integrated  equation  was  developed  based  on 
hydrocarbon  concentration  profiles  from  soil  bor- 
ings to  estimate  the  total  amount  of  gasoline 
present  in  the  vadose  zone  before  and  after  the  soil 
venting  experiment.  This  paper  compared  the 
actual  rate  of  venting  of  gasoline  from  the  subsur- 
face soil  and  the  total  calculated  mass  remaining  in 
the  soil.  With  proper  design,  induced  soil  venting 
is  cost-effective  remedial  alternative  for  removing 
hydrocarbon  spills  in  the  vadose  zone.  Cost  were 
reduced  by  $100,000  using  this  method  as  opposed 
to  conventional  excavation,  removal  and  treatment 
or  disposal.  (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11153 


UNIQUE  CLEANUP  SOLUTION  TO  POLYCY- 
CLIC  AROMATIC  HYDROCARBON  CON- 
TAMINATION FROM  A  19TH  CENTURY 
COAL  GASIFICATION  PLANT, 

Hart  Crowser,  Inc.,  Seattle,  WA. 
M  Utting,  and  O.  R.  George. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  647-661.  5  fig,  3  ref. 

Descriptors:  "Aromatic  compounds,  "Soil  con- 
tamination, "Cleanup,  "Industrial  wastes,  "Hydro- 
carbons, "Groundwater  pollution,  "Decontamina- 
tion, "Coal  gasification.  Waste  storage,  Solid  waste 
disposal,  Trace  metals,  Hazardous  materials. 

Geotechnical  exploration  for  construction  of  the 
Tacoma  Spur  Freeway  SR-705  revealed  unexpect- 
ed contamination.  Extensive  coal  tar  waste  and 
ground  water  contamination  resulted  from  the 
demolition  and  burial  of  a  coal  gasification  plant. 
Polycyclic  aromatic  hydrocarbons  (PAH)  and  as- 
sociated trace  metals  were  found.  The  subsurface 
materials  to  be  removed  were  divided  into  'ex- 
tremely hazardous',  'problem',  and  'solid'  wastes 
under  Washington  State  Law  (WAC  173-303).  A 
cooperative  approach  between  the  Washington 
State  Department  of  Ecology  and  the  Washington 
State  Department  of  Transportation  produced  a 
solution  to  waste  cleanup  that  included  unique,  on- 
site,  concrete-lined  storage  vaults;  after  nearby 
landfills  refused  to  accept  the  liability  of  the  'prob- 
lem waste'    In  addition,  more  than   15,900  tons  of 


'extremely  hazardous  waste'  were  removed  to  the 
Arlington  Hazardous  Waste  Facility.  The  volume, 
combined  with  the  'problem  waste'  represented  a 
removal  of  an  estimated  95  percent  of  the  coal  tar 
contaminants  on  the  site.  Total  cleanup  cost  more 
than  $5  million.  Long-term  ground  water  monitor- 
ing is  expected  to  show  a  significant  decrease  in 
ground  water  contaminant  concentrations  reaching 
the  adjacent  City  Waterway.  The  cooperative  ap- 
proach has  resulted  in  a  timely  cleanup  and  mini- 
mal delay  to  the  $100  million  construction  project. 
(See  also  W88-1 1 121)  (Author's  abstract) 
W88-11154 


SMALL  SCALE  RECOVERY  OF  HYDROCAR- 
BONS IN  GROUND  WATER:  A  CASE  STUDY, 

Smith  (Roger  N.)  Associates,  Inc.,  Portland,  OR. 
R.  N.  Smith,  and  P.  Scoles. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  663-674.  2  ref,  4  fig. 

Descriptors:  "Soil  contamination,  "Decontamina- 
tion, "Gasoline,  "Underground  storage,  "Cleanup, 
"Skimming,  "Pumping,  Leakage,  "Groundwater 
pollution,  Soil  water,  Hydrocarbons,  Case  studies. 

In  the  spring  of  1986,  at  a  routine  fuel  station 
construction  site,  an  underground  storage  tank  was 
accidentally  punctured  and  967  gallons  of  gasoline 
leaked  in  the  tank  excavation  pit.  Small  scale  gaso- 
line recovery  techniques  were  utilized  to  remove 
the  fuel  which  had  contaminated  the  backfill  mate- 
rial around  the  storage  tanks,  the  native  soil,  and 
the  shallow  ground  water.  The  recovery  activities 
were  divided  into  four  phases  (Initial  Response  and 
High  Volume  Gasoline  Recovery,  Small  Volume 
Gasoline  Recovery,  Gasoline  Removal  by  Auto- 
mated Skimmer,  and  Dissolved  Hydrocarbon  Re- 
moval) that  each  addressed  certain  priorities  at  the 
time  of  implementation.  The  first  phase  focused  on 
containment  of  the  spilled  fuel  and  activities  to 
recover  the  highest  quantity  of  gasoline  in  the 
shortest  amount  of  time.  In  two  and  a  half  days, 
525  gallons  were  recovered.  For  the  second  phase 
a  small  fuel  pump  and  15  foot  wand  were  used  to 
skim  fuel  off  an  exposed  pool  of  gasoline.  An  11.5 
foot  deep  cement  cistern-type  well  was  construct- 
ed to  create  a  permanent  gasoline  recovery  loca- 
tion and  permit  the  local  builder  to  complete  sta- 
tion construction.  An  additional  40  gallons  of  fuel 
were  recovered  as  the  floating  product  thickness 
dropped  from  1  inch  to  less  than  0.5  inch.  The 
third  phase  utilized  an  automated  gasoline  skimmer 
and  ground  water  depression  pump.  Another  20 
gallons  of  gasoline  were  recovered,  and  the  visible 
product  thickness  decreased  to  an  immeasurable 
sheen.  The  fourth  and  final  phase  successfully  re- 
duced the  dissolved  benzene,  toluene,  and  xylenes 
concentration  in  the  ground  water  from  more  than 
31.0  parts  per  million  to  below  detection  limits 
using  conventional  air  stripping  equipment.  After 
one  year,  60.5%  of  the  leaked  fuel  was  recovered. 
(See  also  W88- 11121)  (Author's  abstract) 
W88-11155 


RESTORATION  OF  WATER  RESOURCES 
AFTER  CYANIDE  CONTAMINATION:  A  CASE 
STUDY, 

HWS  Technologies,  Inc.,  Lincoln,  NE. 
R.  W.  Elliott,  and  D.  W.  Thomssen. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  675-694.  4  fig,  3  tab,  2  ref. 

Descriptors:  "Water  quality  management,  "Water 
supply,  "Cyanide,  "Stream  pollution,  "Monitoring, 
"Cleanup,  Groundwater  pollution,  Interagency  co- 
operation, Water  pollution  treatment,  Waste  dis- 
posal, Decontamination. 

A  program  to  restore  the  water  resources  of  Elk 
City,  Idaho  (population  450)  was  instituted  after  its 
water  supply  (Big  Elk  Creek)  was  threatened  by 
cyanide  Excursion  of  cyanide  resulted  from  failure 
of  a  heap  leach  gold  recovery  facility.  The  pro- 
gram included  an  investigation  phase,  a  remedi- 
ation phase,  and  closure  phase.  The  program  began 
in  March,   1984,  and  is  now  (December,   1986)  in 


the  final  stages  of  closure.  The  investigation  phase 
included  hydrogeologic,  engineering,  chemical  and 
feasibility  investigation;  the  establishment  of  a  sam- 
pling and  monitoring  program;  and  the  coordina- 
tion with  the  varying  and  sometimes  differing  con- 
cerns and  control  of  several  regulatory  agencies 
including  EPA,  Idaho  Department  of  Health  and 
Welfare,  and  Bureau  of  Land  Management.  The 
remediation  phase  included  installation  of  alternate 
temporary  water  supply;  surface  water  manage- 
ment including  the  construction  of  ditches  and 
ponds  to  control  site  liquids;  treatment  of  site  fluids 
containing  cyanide  and  heavy  metals;  disposal  of 
treated  fluids  by  land  application;  continued  in- 
volvement and  problem  solving  by  regulatory 
agencies;  and  continuation  and  modification  of 
sampling  and  monitoring  program.  The  closure 
phase  included  decontaminating  the  heap  materials 
and  site  soils;  discontinuing  the  temporary  water 
supply;  continuing  sampling  and  monitoring  with 
long-term  objectives;  encapsulating  the  heap  mate- 
rials; and  site  restoration  including  final  grading 
and  seeding;  and  approval  of  closure  by  regulatory 
agencies.  The  program  was  performed  in  a  remote 
area  under  extreme  weather  conditions  which  re- 
quire innovative  solutions  to  hold  down  costs.  The 
resultant  economics  enabled  the  responsible  party 
to  carry  the  program  to  completion.  (See  also 
W88-1 1 121)  (Author's  abstract) 
W88-11156 


REMEDIATION  AT  A  MAJOR  SUPERFUND 
SITE,  WESTERN  PROCESSING,  KENT,  WASH- 
INGTON, 

HDR  Infrastructure,  Inc.,  Seattle,  WA. 
K.  A.  Lepic,  A.  R.  Foster,  S.  M.  Testa,  and  J.  E. 
Bruya. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  695-719.  10  fig,  1  tab,  1  ref. 

Descriptors:  "Soil  contamination,  "Industrial 
wastes,  "Cleanup,  "On-site  tests,  "Chemical 
wastes,  "Waste  dumps,  "Groundwater  pollution, 
Decontamination,  Soil  tests,  Hazardous  materials, 
Waste  identification,  Chemical  analysis,  Pollutant 
identification. 

Western  Processing  is  a  former  industrial  waste 
processing  and  recycling  facility  and  major  super- 
fund  site  located  in  Kent,  Washington.  73  contami- 
nants were  found  in  soil  samples,  and  46  priority 
pollutants,  including  both  metal  and  organics,  in 
groundwater  samples.  The  site  is  underlain  with 
sand,  gravel,  silt  and  clay,  and  the  water  table  is 
encountered  at  shallow  depths  ranging  from  three 
to  twelve  feet  below  ground  surface.  An  extensive 
and  unique  field  program  was  developed  and  im- 
plemented in  the  fall  of  1986  to  evaluate  the  nature 
and  extent  of  on-site  and  off-site  contaminants  for 
design  of  remediation  measures.  Magnetometer/ 
gradiometer  (MAG),  electromagnetic  induction 
(EM),  and  ground  penetrating  radar  (GPR)  were 
utilized  in  an  extensive  geophysical  survey  of  the 
site.  EM  terrain  conductivity  and  inphase  compo- 
nent maps,  total  magnetic  field  and  vertical  gradi- 
ent maps,  and  radar  target  maps  were  subsequently 
developed.  A  composite  of  these  maps  supplied  the 
location  and  characterization  of  subsurface  anoma- 
lies. Geophysical  results  were  successfully  used  to 
guide  the  soil  sampling  program.  An  on-site  labora- 
tory was  set  up,  and  over  1,500  samples  were 
analyzed  for  26  different  chemical  parameters.  The 
parameters  list  included  total  cyanide,  metals,  vola- 
tile organics,  and  semi-volatile  organics.  Turna- 
round time  was  24  hours.  In  addition,  several 
screening  methods  were  developed  specifically  for 
contaminants  encountered  at  the  site.  Positive 
agreement  was  obtained  when  the  screening  results 
were  compared  to  the  results  reported  by  the  off- 
site  laboratories  using  EPA  Contract  Laboratory 
Procedures.  (See  also  W88-11121)  (Author's  ab- 
stract) 
W88-11157 


QUALITY  ASSURANCE  FOR  ENVIRONMEN- 
TAL MEASUREMENTS. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-1U58 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


DETERMINATION  OF  MEASUREMENT 
DATA  QUALITY  AND  ESTABLISHMENT  OF 
ACHIEVABLE  GOALS  FOR  ENVIRONMEN- 
TAL MEASUREMENTS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Office  of  Research  and  Develop- 
ment. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-11162 


QUALITY  ASSURANCE  AS  AN  ELEMENT  OF 
WISCONSIN'S  NPDES  PROGRAM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5D. 
W88-11169 


PULP  AND  PAPER  INDUSTRY  EXPERIENCE 
WITH  NPDES  QUALITY  ASSURANCE  RE- 
QUIREMENTS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Gainesville,  FL. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11171 


MONSANTO  ANALYTICAL  TESTING  PRO- 
GRAM FOR  NPDES  DISCHARGE  SELF-MONI- 
TORING, 

Monsanto  Research  Corp.,  St.  Louis,  MO. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11172 


CLASS    V    INJECTION    WELL    INVENTORY 
AND  ASSESSMENT,  TEXAS, 

Texas  Water  Commission,  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11190 


CONTAMINANT-RESISTANT  SLURRY 

TRENCH, 

McBride-Ratcliff  and  Associates,  Houston,  TX. 
W.  R.  Tobin,  and  P.  R.  Wild. 
IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  193-208,  9 
fig,  1  tab,  21  ref. 

Descriptors:  *Water  pollution  prevention, 
•Groundwater  barriers,  "Texas,  "Groundwater 
pollution,  "Water  pollution  control,  "Trenches, 
"Slurries,  Waste  disposal,  Path  of  pollutants,  Clay 
minerals,  Attapulgite,  Bentonite,  Backfill,  Electro- 
lytes, Cations,  Permeability,  Contamination,  Chlor- 
inated hydrocarbons,  Saline  water,  Contamination. 

The  first  soil-attapulgite  slurry  trench  cutoff  con- 
structed in  the  U.S.  was  designed  to  withstand  the 
saline  groundwater  of  the  Texas  Gulf  Coast  and 
long-term  geochemical  degradation  from  chlorin- 
ated hydrocarbon  compounds.  Batch  settling  tests 
indicate  that  a  dispersed  attapulgite  slurry  is  more 
stable  than  hydrated  bentonite  upon  contact  with 
fluids  with  a  low  dielectric  constant,  a  high  elec- 
trolyte concentration,  or  multivalent  cations. 
Long-term  compatibility  tests  indicate  durable  at- 
tapulgite backfill  permeability  characteristics  when 
exposed  to  saturated  chlorinated  hydrocarbon 
compounds.  (See  also  W88-11182)  (Author's  ab- 
stract) 
W88-11196 


APPLICATION  OF  MULTIPLE  JET  PUMPS 
FOR  GROUND  WATER  RECOVERY, 

Kindle,  Stone  and  Associates,  Inc.,  Longview,  TX. 
W.  T.  Winn,  and  E.  R.  Henderson. 
IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  209-217,  4 
fig,  2  ref. 

Descriptors:  "Groundwater  pollution,  "Water  pol- 
lution treatment,  "Wells,  "Pumps,  "Hydraulic 
equipment,  "Groundwater  recovery.  Path  of  pol- 
lutants. Hazardous  materials. 

The  well  pumping  system  is  an  essential  part  of 
any    groundwater    recovery    system.    Use    of  jet 


pump  technology  provides  a  low  cost,  effective 
method  for  recovery  well  pumping.  A  multiple  jet 
pump  system  employs  a  single  centrifugal  pump  to 
provide  power  fluid  to  a  jet  pump  installed  in  each 
of  any  number  of  recovery  wells.  The  combined 
power  fluid  and  groundwater  discharged  by  the  jet 
pumps  flows  to  a  return  tank,  thence  to  the  suction 
of  the  centrifugal  pump,  completing  a  recycle 
loop.  Water  is  withdrawn  from  the  loop  for  treat- 
ment and  disposal  from  the  centrifugal  pump  dis- 
charge piping.  The  multiple  jet  pump  system  offers 
the  following  advantages:  (1)  Simplicity  of  con- 
struction with  associated  low  initial  cost.  There  is 
only  one  moving  part,  the  centrifugal  pump,  in  the 
entire  system.  (2)  The  pumping  rate  for  each  jet 
pump  can  be  hydraulically  controlled  to  achieve  a 
constant  drawdown  of  the  groundwater  level. 
Electrical  power  and  control  are  not  required  at 
the  wells.  (3)  The  jet  pumps  are  not  damaged  by 
running  dry.  The  system  can  be  installed  complete- 
ly below  ground  for  freeze  protection.  (4)  There 
are  essentially  no  limits  on  drawdown  achievable 
with  jet  pumps.  They  are  applicable  to  shallow  and 
deep  wells.  A  multiple  jet  pump  system  was  placed 
into  operation  one  year  ago  at  a  hazardous  waste 
site  and  is  successfully  operating  at  this  time.  The 
concept  shows  a  great  deal  of  promise  for  future 
applications.  (See  also  W88-11182)  (Author's  ab- 
stract) 
W88-11197 


MULTI-PURPOSE  APPROACH  TO  GROUND 
WATER  MANAGEMENT, 

Oklahoma    Univ.,    Norman.    Environmental    and 
Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  4B. 
W88- 11202 


LEAKING  UNDERGROUND  STORAGE 
TANKS:  WHAT  IS  REQUIRED;  WHAT  IS  RE- 
ALISTIC, 

IT  Corp.,  Houston,  TX. 

R.  S.  Newton. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Conference.    National   Water   Well 

Association,  Worthington,  OH.   1986.   p  349-356, 

append. 

Descriptors:  "Water  pollution  control,  "Under- 
ground storage,  "Storage  tanks,  "Regulations, 
"Legislation,  "Groundwater  pollution,  Contamina- 
tion, Path  of  pollutants,  Oil  tanks.  Leakage,  Haz- 
ardous materials. 

The  1984  Resource  Conservation  and  Recovery 
Act  amendments  include  a  new  subtitle  mandating 
a  comprehensive  regulatory  program  for  under- 
ground tanks  (Subtitle  I,  Section  9001-9010).  This 
legislation  will  serve  to  expand  investigation  and 
remedial  action  studies  relative  to  leaking  under- 
ground storage  tanks  from  isolated  states  into  a 
nationwide  program.  These  tanks  are  in  or  above 
the  groundwater,  and  therein  lies  the  potential 
problem  and  the  basic  reason  for  regulatory  legis- 
lation. Regulation  highlights  are  briefly  reviewed, 
including  significant  requirements  and  dates  relat- 
ing to  the  3-step  approach  ususally  taken  by  state 
and  local  regulations.  These  steps  are:  (1)  notifica- 
tion and  registration;  (2)  leak  detection  investiga- 
tion; and  (3)  leak  prevention  and  monitoring.  En- 
forcement of  the  regulations  varies  from  state  to 
state  and  locality  to  locality.  (See  also  W88-11182) 
(Sand-PTT) 
W88- 11206 


INDUSTRY'S  RESPONSE  TO  L.U.S.T.  REGU- 
LATIONS IN  FLORIDA  AND  RECOMMENDA- 
TIONS FOR  APPLICATION  OF  AVAILABLE 
TECHNOLOGIES, 

Environmental    Science    and    Engineering,    Inc., 
Gainesville,  FL. 
M.  McCarthy. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  357-363,  6 
ref. 

Descriptors:  "Water  pollution  control,  "Under- 
ground   storage,    "Storage    tanks,    "Regulations, 


"Groundwater  pollution.  Contamination,  Path  of 
pollutants.  Leakage,  Hazardous  materials.  Moni- 
toring, Data  collection.  Monitoring  wells,  Florida. 

Underground  storage  tank  regulations  in  Florida 
have  been  promulgated  by  three  government 
bodies:  Broward  County,  Dade  County,  and  the 
State,  of  Florida.  These  regulations,  potential  pre- 
cursors of  upcoming  federal  regulations,  rely  pri- 
marily upon  tank  integrity  protection  and  leakage 
detection  systems  to  ensure  groundwater  quality. 
The  effective  portions  of  these  regulations  require 
tank  registration  and  leakage  detection  systems. 
The  leak  detection  regulations,  which  require  de- 
tection within  and  outside  the  product  distribution 
system,  include  inventorying  procedures,  pressure 
testing,  and  integral  piping  leak  detectors.  External 
leak  detection  systems  consist  of  monitor  wells 
either  equipped  with  automatic  sensing  devices  or 
manually  monitored  on  a  regular  basis.  The  com- 
pliance strategies  used  by  industry  to  conform  with 
these  regulations  represents  a  cross-section  of 
available  technology.  The  various  industry  re- 
sponses and  technologies  used  across  Florida  are 
discussed.  Technologies  and  procedures  described 
in  detail  include  automated  and  manual  inventory 
data  collection,  integral  piping  leak  detection  sys- 
tems, pressure  testing,  and  groundwater  monitor- 
ing systems.  The  advantages  and  disadvantages  of 
the  various  options  are  discussed  and  recommenda- 
tions provided  for  appropriate  application  of  avail- 
able technologies.  (See  also  W88-11182)  (Author's 
abstract) 
W88-11207 


UNDERGROUND  FUEL  STORAGE  SECOND- 
ARY CONTAINMENT:  THE  SOUTH  FLORIDA 
EXPERIENCE, 

Seaman  Corp.,  Millersburg,  OH. 

F.  R.  Wilson. 

IN:   Proceedings   of  the   Association   of  Ground 

Water  Scientists  and  Engineers  Southern  Regional 

Groundwater   Corference.    National   Water   Well 

Association,  Worthington,  OH.  1986.  p  364-377,  12 

fig,  2  tab,  1  ref. 

Descriptors:  "Lining,  "Water  pollution  control, 
"Regulations,  "Underground  storage,  "Storage 
tanks,  "Groundwater  pollution.  Contamination, 
Path  of  pollutants,  Hazardous  materials,  Contain- 
ment, Legislation,  Florida,  Aquifers. 

Dade  and  Broward  Counties  in  Southeast  Florida 
were  among  the  first  areas  in  the  U.S.  to  imple- 
ment Secondary  Containment  legislation.  The  pro- 
tection of  the  Biscayne  Aquifer,  a  sole  source 
water  supply,  was  the  primary  reason  for  this 
legislation.  Most  secondary  containment  systems 
have  used  fuel-resistant  flexible  membrane  liner 
systems,  which  have  developed  alternative  meth- 
ods of  installation  as  needed  to  cope  with  subsur- 
face conditions  in  Southeast  Florida.  Regulatory 
progress  is  reported  to  be  steady  and  effective. 
(See  also  W88-1 1 182)  (Author's  abstract) 
W88-11208 


TRENDS  IN  GROUND  WATER  LAW  IN  THE 
CAROLINAS  AND  VIRGINIA:  1985, 

North  Carolina  Univ.  at  Chapel  Hill.  Inst,  of  Gov- 
ernment. 

For  primary  bibliographic  entry  see  Field  6E. 
W88- 11209 


PROCEEDINGS  OF  THE  NWWA/API  CON- 
FERENCE ON  PETROLEUM  HYDROCAR- 
BONS AND  ORGANIC  CHEMICALS  IN 
GROUND  WATER:  PREVENTION,  DETEC- 
TION AND  RESTORATION. 
National  Water  Well  Association,  Dublin,  OH. 
Houston,  Texas.  November  12-14,  1986.  National 
Water  Well  Association,  Dublin,  OH.  1986.  811  p. 

Descriptors:  "Hydrocarbons,  "Oil  pollution, 
"Groundwater  pollution,  "Aquifer  management, 
"Plumes,  "Path  of  pollutants,  "Monitoring,  "Reme- 
dies, Hydrogeology,  Risks,  Case  histories,  Tech- 
nology, Organic  compounds,  Petroleum  products. 
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The  NWWA/AP1  Conference  and  Exposition  on 
Petroleum  Hydrocarbons  and  Organic  Chemicals 
in  Ground  Water  -  Prevention,  Detection  and  Res- 
toration, was  held  in  Houston.  Texas,  on  Novem- 
ber 12-14,  1986.  The  conference  covered  a  wide 
range  of  topics  including  prevention  of  ground 
water  contamination  from  underground  storage 
tanks,  migration  of  petroleum  hydrocarbons  and 
organic  chemicals  in  ground  water,  characterizing 
contaminant  transport  in  the  vadose  zone,  physical 
and  chemical  processes  in  the  subsurface,  utilizing 
remote  sensing  for  detecting  and  delineating  sub- 
surface contamination,  monitoring  and  analytical 
techniques  for  contaminant  identification,  charac- 
terizing subsurface  geology  and  mapping  contami- 
nant movement,  detection  of  volatile  organic 
chemicals  in  ground  water,  remedial  action  plan- 
ning and  risk  assessment,  innovative  applications  of 
new  and  established  technologies  for  remedial 
action  and  case  histories.  (See  W88- 11214  thru 
W88-1 1260)  (Author's  abstract) 
W88-11213 


NEW  APPROACHES  TO  THE  EVALUATION 
OF  LEAK  DETECTION  MONITORS  FOR  UN- 
DERGROUND STORAGE  TANKS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11214 


SOME  EUROPEAN  PERSPECTIVES  ON  PRE- 
VENTION OF  LEAKS  FROM  UNDERGROUND 
PETROLEUM  STORAGE  SYSTEMS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

M.  Moreau. 

IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  21-29. 

Descriptors:  'Underground  storage,  'Europe, 
•Leakage,  'Groundwater  pollution,  'Water  pollu- 
tion control,  Pumps,  Design  standards,  Environ- 
mental management,  Petroleum  products. 

This  paper  discusses  some  of  the  common  aspects 
among  European  tank  management  strategies,  in- 
cluding (1)  all  storage  facilities  must  meet  the  same 
requirements,  regardless  of  ownership  or  use;  (2) 
Asphaltic  coatings  for  steel  tanks  are  common, 
and,  except  in  the  Netherlands,  cathodic  protection 
is  not  routinely  required;  (3)  outside-the-tank  leak 
detection  technology  is  virtually  unknown;  (4)  fi- 
berglass tanks  are  not  commonly  used  at  marketing 
and  distribution  facilities;  (5)  suction  pumping  sys- 
tems at  retail  installations  are  preferred  because 
they  can  be  made  intrinsically  safe  against  environ- 
mental damage;  (6)  all  underground  tanks  have 
manholes  and  all  piping  enters  through  the  man- 
hole lid,  allowing  easy  inspection  of  tank/piping 
connections;  and  (7)  overfill  protection  measures 
of  some  type  are  common.  Of  the  countries  sur- 
veyed, West  Germany  has  the  best  developed  and 
most  aggressive  underground  taken  regulatory 
program  and  appears  to  have  the  problem  largely 
under  control.  Key  elements  of  the  German  strate- 
gy are  described.  (See  also  W88-11213)  (Author's 
abstract) 
W88-11215 


MTBE    AS    A    GROUND    WATER    CONTAMI- 
NANT, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11227 


ROLE  OF  GEOLOGIC  CHARACTERIZATION 
IN  DETERMINING  MIGRATION  OF  HYDRO- 
CARBON SPILLS:  A  CASE  STUDY, 
EMCON  Associates,  San  Jose,  CA. 
S.  M.  Willhite,  E.  D.  Garner,  and  C.  C.  Stanley. 
IN:  Proceedings  of  the  NWWA/AP1  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 


Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  343-356,  6  fig,  1  tab,  7  ref. 

Descriptors:  'Geology,  'Groundwater  pollution, 
'Path  of  pollutants,  'Fracture  permeability,  'Geo- 
logic fractures,  'Oil  spills.  Bedrock,  Hydrocar- 
bons, Geohydrology,  Remedies,  Gasoline,  Plumes, 
Seepage,  California,  Underground  storage,  Reme- 
dies. 

Investigation  and  remediation  of  a  subsurface  hy- 
drocarbon spill  was  initiated  at  a  service  station  in 
Santa  Cruz,  CA,  when  gasoline  was  discovered  in 
a  subsurface  utility  vault  located  next  to  the  site. 
Observation  wells  were  placed  adjacent  to  the  tank 
complex  to  determine  the  concentrations  of  hydro- 
carbon that  were  migrating  off-site.  The  data  from 
the  wells  showed  that  the  only  places  where  rela- 
tively high  gasoline  concentrations  or  pure  prod- 
uct were  observed  in  the  ground  water  were  in  the 
tank  adjacent  to  the  site,  in  the  underground  utili- 
ties adjacent  to  the  site,  at  the  seepage  face,  and  in 
the  fractures  that  were  noted  in  the  exploratory 
trenches  and  along  the  seepage  face.  All  of  these 
areas  were  located  along  a  fracture  zone,  indicat- 
ing that  fractures  are  the  primary  pathway  along 
which  petroleum  products  migrate.  Remedial 
action  alternatives  under  consideration  included  an 
infiltration  trench  placed  across  the  fracture 
system  immediately  upgradient  of  the  seep  face 
and  a  shallow  dewatering  trench  upgradient  of  the 
site  to  passively  alleviate  artesian  conditions  during 
the  rainy  season.  (See  also  W88-11213)  (Author's 
abstract) 
W88-11234 


EVALUATION  OF  A  PASSIVE  SAMPLING 
SOIL-GAS  SURVEY  TECHNIQUE  FOR  DE- 
TECTING VOLATILE  ORGANIC  COM- 
POUNDS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11237 


DISPOSAL   OF   HYDROCARBON   CONTAMI- 
NATED SOIL, 

Applied  Earth  Sciences,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11240 


LOOK  BEFORE  YOU  LEAP:  THE  CASE  FOR 
RESTRAINT  FROM  ACTIVE  SITE  REMEDI- 
ATION, 

Environmental  Resources  Management,  Inc.,  West 

Chester,  PA. 

For  primary  bibliographic  entry  see  Field  6B. 

W88-11241 


AQUIFER  RESTORATION:  COMPREHEN- 
SIVE ADDRESS  TO  ORGANIC  CHEMICAL 
CONTAMINATION, 

P.  M.  Yaniga. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  487-538,  32  fig,  1  tab. 

Descriptors:  'Groundwater  pollution,  'Aquifer 
management,  'Management  planning, 

•Wastewater  pollution  treatment,  'Remedies,  'Or- 
ganic compounds,  'Evaluation,  Leachates,  Ad- 
sorption, Water  quality  control,  Cleanup  oper- 
ations, Underground  storage. 

Of  the  many  aquifers  contamination  problems,  old 
dump  sites  and  leaking  underground  storage  tanks, 
which  discharge  organic  chemicals,  are  considered 
to  be  of  greatest  public  concern  or  at  least  most 
noteworthy.  In  addressing  leaks  and  losses  of  or- 
ganic chemicals  to  groundwater,  it  must  be  recog- 
nized first  that  it  can  and  often  is  a  four-phase 
problem.  In  analyzing  the  problem  and  providing 
for  its  address  the  adsorbed  phase,  dissolved  phase, 
phase  separated,  and  vapor  phase,  organics  must  be 
considered  and  accommodated  for  in  the  develop- 


ment of  a  comprehensive  aquifer  restoration 
project.  This  paper  provides  insight  into  the  mech- 
anisms of  evaluation  and  successful  application  of 
in  situ  technology  that  addresses  the  four  phases  of 
organic  contamination  in  restoring  aquifer  quality. 
(See  also  W88-11213)  (Author's  abstract) 
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UNDERGROUND  FUEL  CONTAMINATION, 
INVESTIGATION,  AND  REMEDIATION:  A 
RISK  ASSESSMENT  APPROACH  TO  HOW 
CLEAN  IS  CLEAN, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Lafayette,  CA. 

R.  E.  Hinchee,  H.  J.  Reisinger,  D.  Burris,  B. 
Marks,  and  J.  Stepek. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  539-564,  3  fig,  3  tab,  44  ref. 

Descriptors:  'Risks,  'Public  health,  'Population 
exposure,  'Remedies,  'Water  pollution  treatment, 
'Oil,  'Groundwater  pollution,  'Cleanup  oper- 
ations, Long-term  planning,  Soil  contamination, 
Geohydrology,  Gasoline,  Fossil  fuels. 

This  paper  describes  the  application  of  risk  assess- 
ment to  a  fuel  contaminated  site  to  (1)  document 
that  risk  to  human  health  and  the  environment 
have  been  evaluated  and  given  consideration  in 
determining  the  appropriate  response  and  (2)  to 
provide  a  rational  approach  to  determining  the 
appropriate  level  of  effort  for  investigation  and 
remediation  of  the  site.  Steps  described  in  the  risk 
assessment  process  include  site  characterization, 
hazard  identification,  fate  analysis,  exposure  assess- 
ment, risk  determination,  and  risk  management. 
Among  the  factors  to  be  considered  in  the  process 
are  toxicity  of  the  pollutants,  fate  and  transport, 
vapor  phase  transport,  groundwater  transport,  and 
hydrogeological  features.  The  risk  assessment 
process  is  a  mechanism  utilizes  the  best  available 
scientific  and  engineering  knowledge  ot  establish 
site-specific  response  levels  that  will  result  in 
achieving  the  goal  of  assuring  that  the  most  cost- 
effective  solution  is  identified.  In  its  application  to 
subsurface  fuel  spill  sites  a  risk  assessment  need  not 
be  a  lengthy  or  expensive  process,  since  such  sites 
tend  to  present  similar  problems  and  much  is 
known  about  risks  presented  by  fuel  contamina- 
tion. (See  also  W88-11213)  (Friedmann-PTT) 
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'REALISTIC  COST  ESTIMATES  FOR  ALTER- 
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LYING AQUIFERS, 

Canonie     Environmental     Services     Corp.,     San 

Mateo,  CA. 

For  primary  bibliographic  entry  see  Field  6E. 
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CONSIDERATIONS  FOR  OPTIMIZATION  OF 
ABATEMENT  SYSTEM  DESIGN, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 
For  primary  bibliographic  entry  see  Field  6A. 
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Descriptors:  'Waste  recovery,  'Hydrocarbons, 
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pollution  treatment,  'Cleanup  operations,  Pumps, 
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In  many  cases,  it  is  feasible  to  recover  immiscible 
hydrocarbons  from  two-inch  observation  wells 
rather  than  from  a  larger  diameter  recovery  well 
that  contains  an  expensive,  double-pump  recovery 
system.  Examples  include  situations  where  immis- 
cible hydrocarbons  may  be  present  in  only  one  or 
two  observation  wells,  where  the  quantities  of 
leaked  or  spilled  hydrocarbons  are  suspected  to  be 
minimal,  or  in  relatively  impermeable  aquifers 
where  recovery  operations  can  be  accomplished 
by  pumping  from  several  closely  spaced  observa- 
tion wells  in  lieu  of  a  combination  trench/well 
recovery  system.  This  paper  describes  an  inexpen- 
sive Shallow  Well  Automatic  Pumping  System 
(SWAPS),  developed  by  the  Groundwater  Man- 
agement Section,  Amoco  Corporation.  SWAPS  is 
capable  of  pumping  total  fluids  (ground  water  and 
immiscible  hydrocarbons)  from  observation  wells. 
The  cost  of  SWAPS  is  significantly  less  than  com- 
mercially available  recovery  system  equipment. 
The  system  uses  a  diaphragm  pump  to  lift  fluids  by 
suction  from  individual  wells.  Each  well  is  pumped 
sequentially  for  specified  periods  of  time  that  are 
determined  by  the  operator.  A  limiting  factor  to 
utilization  of  the  system  is  the  depth  to  ground 
water  below  the  pump.  The  system  operates  by 
creating  a  vacuum  in  the  suction  line  that  extends 
down  to  the  well.  Thus,  the  maximum  distance  of 
effective  lift  is  limited  to  15-17  feet.  (See  also  W88- 
11213)  (Author's  abstract) 
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REMEDIATION  OF  GASOLINE-CONTAMI- 
NATED GROUND  WATERS:  A  CONTROLLED 
FIELD  EXPERIMENT, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 
Research. 

K.  Berry-Spark,  J.  F.  Barker,  D.  Major,  and  I. 
Mayfield. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  613-623,  4  fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  *Aquifer 
management,  'Gasoline,  *Water  pollution  treat- 
ment, 'Path  of  pollutants,  'Biodegradation, 
•Cleanup  operations,  Injection  wells,  Petroleum 
products,  Plumes,  Aromatic  hydrocarbons,  Ni- 
trates, Nutrients,  Groundwater  movement,  Injec- 
tion, Wastewater  treatment,  Biological  wastewater 
treatment,  Simulation,  Remedies,  Organic  com- 
pounds. 

A  field  injection  experiment  is  described  thatis 
being  carried  out  in  the  shallow  sand  aquifer  at 
Canada  Forces  Base  Borden  to  evaluate  nitrate 
addition  as  an  in  situ  measure  for  remediation  of 
gasoline-contaminated  ground  water.  Of  particular 
concern  are  the  monoaromatic  hydrocarbons  that 
are  major  contaminants  in  ground  waters  impacted 
by  gasoline.  Two  plumes  of  gasoline-contaminated 
ground  water  have  been  created  by  injection  into 
the  highly-instrumented  experimental  aquifer.  Im- 
mediately upgradient  of  one  plume,  ground  water 
spiked  with  nitrate  has  been  added  so  that  the 
slightly  retarded  organic  contaminants,  travelling 
at  65%  to  90%  of  the  ground  water  velocity,  will 
be  overtaken  by  the  added  nitrate  that  migrates  at 
the  ground  water  velocity.  This  experiment  was 
continuing  into  mid-1987.  The  results  of  the  labora- 
tory biotransformation  experiments  with  Borden 
sand  and  ground  water,  and  the  results  of  prelimi- 
nary mathematical  simulation  of  organic  and  ni- 
trate migration  and  interaction  are  consistent  with 
the  early  results  of  the  field  experiment.  (See  also 
W88- 1 1 2 1 3)  (Author's  abstract) 
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TREATMENT  OF  CONTAMINATED  GROUND 
WATER  WITH  MEMBRANE  SEPARATION 
TECHNOLOGIES, 

C3  International,  Minneapolis,  MN. 
K.  T.  Finkenbiner. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.   National   Water  Well   Association,   Dublin, 


OH.  1986.  p  624-630. 

Descriptors:  'Water  pollution  treatment,  'Ground- 
water pollution,  'Cleanup  operations,  'Filtration, 
'Reverse  osmosis,  'Semipermeable  membranes, 
Wastewater  treatment,  Technology,  Design  crite- 
ria, Aquifer  management. 

This  paper  summarizes  the  membrane  technologies 
commercially  available  for  the  treatment  of  waste 
waters,  discusses  system  design  considerations  and 
presents  case  histories.  Membrane  separation  tech- 
nologies reviewed  in  this  paper  include  microfiltra- 
tion,  which  involves  the  removal  of  particulate  or 
suspended  materials  ranging  in  size  from  0.1  to  10 
microns,  ultrafiltration,  which  is  used  to  separate 
materials  in  the  0.001  to  0.1  micron  range,  and 
reverse  osmosis,  which  is  typically  used  to  separate 
materials  less  than  0.001  microns.  Reverse  osmosis 
offers  the  advantage  of  rejecting  ionic  materials 
that  are  normally  small  enough  to  pass  through  the 
pores  of  the  membrane.  As  with  ultrafiltration, 
reverse  osmosis  is  used  to  remove  dissolved  materi- 
als. (See  also  W88-1 1213)  (Author's  abstract) 
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HYDROGEOLOGIC  ASSESSMENT,  DELINEA- 
TION, AND  REMEDIATION  OF  A  SHALLOW 
GROUND  WATER  CONTAMINATED  ZONE, 

CIBA-GEIGY  Corp.,  St.  Gabriel,  LA. 
M.  M.  Fontenot. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
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Descriptors:  'Geohydrology,  'Groundwater  pol- 
lution, 'Cleanup  operations,  'Shallow  water, 
'Monitoring,  Organic  compounds.  Hazardous  ma- 
terials, Sampling,  Monitoring  wells,  Plumes,  Lou- 
isiana, Path  of  pollutants,  On-site  data  acquistions, 
Underground  storage. 

This  paper  details  a  case  history  of  a  ground  water 
contamination  episode  and  the  subsequent  correc- 
tive action.  A  ground  water  monitoring  system 
was  installed  in  December  1981,  in  the  vicinity  of 
several  hazardous  waste  facilities.  Ground  water 
samples  collected  and  analyzed  from  a  well  adja- 
cent to  a  by-product  hydrochloric  acid  storage 
tank  during  the  second  quarter  of  1984  showed 
carbon  tetrachloride  and  chloroform  concentra- 
tions that  exceeded  0.01  ppm,  11  feet  below  land 
surface  (ft  bis).  Resampling  and  subsequent  analysis 
confirmed  the  presence  of  these  two  EPA  defined 
priority  pollutants  in  concentrations  of:  CHC13  - 
100  ppb  and  CC14  -  50  ppb.  A  ground  water 
quality  assessment  program  was  designed  and  im- 
plemented to  determine  the  rate  and  extent  of 
migration  of  the  two  constituents.  The  ground 
water  quality  assessment  program  was  designed  to 
adequately  define  the  vertical  and  horizontal  extent 
of  the  contaminant  plume.  A  series  of  monitoring 
wells  was  installed  in  the  vicinity  of  the  tank  in 
three  different  zones.  A  total  of  28  monitoring 
wells  were  installed,  four  of  which  were  inclined  at 
45  degrees  to  monitor  ground  water  quality  be- 
neath the  tank.  Water  quality  data  from  the  well 
showed  the  plume  of  contamination  to  be  confined 
to  an  area  of  approximately  10,000  sq  ft.  The 
highest  levels  of  CC14  and  CHC13  detected  were  5 
ppm  and  10  ppm,  respectively.  The  hydrogeologi- 
cal  data  was  used  to  formulate  a  Corrective  Action 
Plan.  The  plan  involves  removal  fo  the  tank, 
piping,  associated  equipment  and  contaminated  soil 
down  to  the  water  table.  The  contaminated  soil 
will  be  disposed  of  off-site  in  a  commercial  hazard- 
ous waste  landfill.  The  ground  water  in  the  area 
will  be  removed  via  a  subsurface  drain  system  and 
treated  in  the  plant  waste  water  treatment  system 
prior  to  discharge.  The  excavated  area  will  be 
backfilled  with  clean  soils.  Natural  infiltration  will 
induce  flushing  of  the  contaminants  to  the  drains. 
It  is  estimated  that  the  clean-up  period  will  be  one 
year.  (See  also  W88- 1 1 2 1 3)  (Author's  abstract) 
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ON-SITE  RESTORATION  TECHNIQUE  FOR 
THE  REMEDIATION  OF  SOILS  CONTAINING 
HYDROCARBON  CONSTITUENTS, 
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Descriptors:  'Cleanup  operations,  'Hydrocarbons, 
'Organic  compounds,  'Soil  contamination,  Aer- 
ation, Soil  aeration,  Activated  carbon,  Adsorption, 
Pilot  plants,  Superfund  sites,  Maine,  Air  pollution, 
Costs,  Performance  evaluation,  Remedies. 

Canonie  Environmental  Services  Corp.  performed 
a  soil  aeration  pilot  study  on  behalf  of  potentially 
responsible  parties  at  the  McKin  Superfund  Site  in 
Gray,  Maine.  The  purpose  of  the  study  was  to 
determine  the  effectiveness  of  a  materials  dryer  in 
the  aeration  of  granular  soils  to  a  treatment  level 
that  would  meet  a  U.S.  EPA-designated  perform- 
ance standard  of  0.10  ppm  trichloroethylene  as  an 
organic  indicator  in  the  treated  soil  mass.  The 
study  centered  on  the  utility  of  a  baghouse,  packed 
tower  air  scrubber,  and  vapor  phase  activated 
carbon  adsorption  units  to  control  air  emissions, 
while  maximizing  the  production  rate  of  the  mate- 
rials dryer.  The  study  concluded  that  the  treatment 
method  selected  could  meet  the  performance 
standard  set  by  the  U.S.  EPA.  The  aeration  tech- 
nique perfected  in  the  study  is  capable  of  treating 
sufficient  quantities  of  granular  soil  at  reasonable 
costs,  which  makes  the  aeration  technique  eco- 
nomically feasible  and  technically  acceptable  in  the 
remediation  of  sites  containing  organic  and  petro- 
leum constituents.  (See  also  W88-11213)  (Author's 
abstract) 
W88-11251 


SOIL  VENTILATION  FOR  THE  REMOVAL  OF 
ADSORBED  LIQUID  HYDROCARBONS  IN 
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Descriptors:  'Soil  contamination,  'Cleanup  oper- 
ations, 'Venilation,  Hydrocarbons,  Networks, 
Ventilation  wells,  Case  studies,  Service  stations, 
Leaching,  Capillaries,  Aeration  zone,  Economic 
aspects. 

Soil  ventilation  is  often  an  effective,  cost-saving 
approach  to  decontaminating  soil.  The  basic  prin- 
cipal is  that  liquid  hydrocarbons  will  vaporize  to  a 
state  of  equilibrium  in  the  air  spaces  that  surround 
soil  particles.  If  the  air  is  not  replaced,  the  hydro- 
carbons will  remain  trapped  on  the  surface  of  the 
soil  particles  until  leached  by  percolating  water.  A 
testing  procedure  is  described  for  determining  the 
placement  of  ventilation  well  points  and  determin- 
ing soil  ventilation  system  efficiency.  The  proce- 
dure for  determining  the  placement  of  ventilation 
well  points  and  determining  soil  ventilation  system 
efficiency.  The  procedure  will  help  to  determine 
the  suitability  of  a  soil  venting  system  for  other 
treatment  applications.  Actual  site  histories  (former 
service  stations)  are  used  as  the  basis  for  the  deter- 
mination of  soil  ventilation  effectiveness  for  soil 
remediation  and  vapor  abatement.  (See  also  W88- 
11213)  (Author's  abstract) 
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Descriptors:  *Groundwater  pollution,  *Aquifer 
management,  'Cleanup  operations,  'Monitoring 
wells,  'Waste  recovery,  'Water  pollution  treat- 
ment. Refineries,  Feasibility  studies,  Design  crite- 
ria. Networks,  Pilot  plants,  Heavy  metals,  Eco- 
nomic aspects. 

A  detailed  ground  water  investigative  program 
was  performed  to  define  possible  contamination 
problems  and  extent  of  contamination  at  a  refinery. 
The  ground  water  investigative  program  consisted 
of  developing  a  network  of  monitoring  wells  along 
with  an  extensive  sampling  and  analysis  program 
and  ground  water  modeling.  Bench-scale  and  pilot- 
scale  treatability  studies  were  performed  to  devel- 
op feasible  and  economical  treatment  processes 
and  to  determine  precise  design  parameters  for  the 
full-scale  water  treatment  facilities.  This  paper  pre- 
sents the  methodology  and  test  results  from  the 
treatability  studies  that  were  conducted  to  develop 
a  preliminary  design  for  the  ground  water  treat- 
ment system  for  aquifer  restoration.  (See  also  W88- 
11213)  (Author's  abstract) 
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Case  studies  as  presented  that  demonstrate  signifi- 
cant increases  in  hydrocarbon  recovery  rates 
through  the  use  of  vacuum  enhancement.  The  use 
of  vacuum  systems  to  enhance  the  such  a  recovery 
is  an  effective  remediation  procedure.  Vacuum  en- 
hanced recovery  involves  the  application  of  a 
vacuum  to  a  single  well  or  well  point  system.  This 
procedure  is  capable  of  increasing  the  capture  zone 
and  rate  of  recovery  for  a  given  well  or  well 
system  by  increasing  the  hydraulic  gradient.  Thus, 
the  number  of  wells  required  to  remove  a  given 
spill  and  the  time  of  operation  of  the  system  can 
both  be  reduced.  With  an  increased  hydraulic  gra- 
dient produced  by  vacuum  application,  the  recov- 
ery of  mobile  hydrocarbons  is  enhanced.  In  addi- 
tion, some  of  the  hydrocarbons  that  would  have 
otherwise  been  retained  in  the  formation  as  residu- 
al saturation  are  freed  to  flow  into  the  well  due  to 
the  increased  relative  gradient  by  the  vacuum.  (See 
also  W88-1 1213)  (Author's  abstract) 
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A  heavier  than  water  Non-Aqueous  Phase  Liquid 
(DNAPL)  was  encountered  during  the  installation 
of  monitoring  wells  in  a  low-yielding  bedrock  aq- 


uifer. Two  tests  were  conducted  to  establish  (1) 
whether  or  not  natural  ground  water  flow  and 
gravity  drainage  could  produce  a  free  DNAPL 
interface  in  the  well,  and  (2)  to  determine  if  an 
upconing  of  DNAPL  would  occur  if  the  hydro- 
static head  within  the  well  was  reduced.  Results  of 
the  testing  showed  that  a  simple,  gravity-based 
recovery  system  would  not  result  in  effective 
DNAPL  recovery.  Enhanced  ground  water  flow 
via  pumping  through  secondary  porosity  features 
induces  the  flow  of  DNAPL  into  the  borehole. 
The  reduction  of  the  hydrostatic  head  within  the 
well  results  in  the  upconing  of  DNAPL.  (See  also 
W88-1 1213)  (Friedmann-PTT) 
W88-11255 


DESIGN  AND  IMPLEMENTATION  OF  A 
GROUND  WATER  REMEDIATION  PROGRAM 
AT  LOUISIANA'S  PRIORITY  SUPERFUND 
SITE, 

IT  Corp.,  Baton  Rouge,  LA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11256 


ADVANCED  STAGES  OF  A  HYDROCARBON 
RECOVERY/CLOSED  LOOP  HYDROCARBON 
FLUSHING  SYSTEM  SUCCESSFUL  IN  A 
HIGHLY  PERMEABLE  GLACIAL  OUTWASH 
IN  APPLE  VALLEY,  MINNESOTA, 
Leggette,  Brashears  and  Graham,  Inc.,  St.  Paul, 
MN. 

S.  M.  Lapham. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  755-769,  6  fig. 

Descriptors:  'Injection  wells,  'Waste  recovery, 
'Groundwater  pollution,  'Oil  spills,  'Cleanup  op- 
erations, Performance  evaluation,  Glacial  aquifers, 
Minnesota,  Hydrocarbons,  Petroleum  products, 
Plumes,  Sediments. 

The  use  of  injection  wells  in  the  recovery  process 
is  described  after  corrosion  pits  and  a  catastrophic 
roof  collapse  on  two  separate  petroleum  storage 
tanks  resulted  in  a  loss  of  9,000  barrels  of  No.  2 
fuel  oil  from  one  tank  and  an  unknown  volume  of 
leaded  gasoline  from  the  other  tank.  The  injection 
system  is  a  unique  methodology  that  is  effective  in 
the  removal  of  free  and  soluble  hydrocarbon  prod- 
uct from  unsaturated  sediments  that  would  other- 
wise have  been  very  difficult  to  recover.  Injection 
has  also  helped  to  solve  the  problems  associated 
with  discharge  water  disposal.  THe  present  recov- 
ery well,  water  treatment,  injection  well  configura- 
tion and  maintenance  procedures  provide  oper- 
ational flexibility  to  the  system,  making  it  possible 
to  maintain  the  optimum  pumping  rates  at  the 
recovery  wells  and  the  injection  wells,  thus  en- 
hancing the  overall  recovery  program.  (See  also 
W88-1 1213)  (Author's  abstract) 
W88-11257 


SHP  PUMPS  -  A  NEW  APPROACH  TO  THE 
RECOVERY  OF  SUBSURFACE  PETROLEUM 
HYDROCARBONS, 

Templar  Associates  Ltd.,  Blacksburg,  VA. 
J.  G.  Agar,  S.  K.  Ray,  and  W.  R.  Allan. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  770-784,  14  fig. 

Descriptors:  'Pumps,  'Wastewater  recovery, 
'Groundwater  pollution,  'Hydrocarbons,  'Clean- 
up operations,  Petroleum  products,  Case  studies, 
Economic  aspects,  Geohydrology,  Performance 
evaluation,  Aquifer  management. 

Slim  hole  piston  (SHP)  pumps  have  been  installed 
in  small  diameter  recovery  wells  to  abstract  immis- 
cible hydrocarbons  (both  floaters  and  sinkers)  and 
contaminated  ground  water  from  shallow  aquifers 
in  a  range  of  hydrogeologic  settings.  This  paper 
documents  a  case  history  in  which  SHP  pumps  are 


being  used  to  recover  relatively  large  volumes  of 
petroleum  hydrocarbons  from  the  subsurface  at  a 
refinery  site.  The  case  history  illustrates  ground 
water  restoration  techniques  that  are  comparative- 
ly inexpensive  and  provide  considerable  operation- 
al flexibility.  Special  hydrogeologic  features  of  the 
site  are  described  and  the  rationale  for  design  of 
the  containment  and  recovery  facilities  are  out- 
lined. The  performance  of  the  recovery  facilities  to 
date  is  reviewed  and  the  advantages  and  limitations 
of  SHP  pumps  for  this  application  are  discussed. 
The  case  history  shows  that  SHP  pumps  have  the 
demonstrated  capability  to  effectively  recover  im- 
miscible petroleum  hydrocarbons  and  chemicals 
from  contaminated  aquifers.  The  pumps  require 
very  little  maintenance  and  are  constructed  to 
withstand  corrosive  organic  chemicals  and  acids. 
(See  also  W88-1 1213)  (Author's  abstract) 
W88-11258 


IMPLEMENTATION  OF  A  HYDRAULIC  BAR- 
RIER UTILIZING  AN  EXTRACTION  AND  IN- 
JECTION WELL  SYSTEM, 

EMCON  Associates,  San  Jose,  CA. 
J.  N.  Batchelder,  and  W.  M.  Crell. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  785-796,  7  fig,  3  ref. 

Descriptors:  'Barriers,  'Groundwater  barriers, 
'Oil  spills,  'Water  pollution  control,  'Groundwat- 
er pollution,  'Path  of  pollutants,  Plumes,  Reme- 
dies, Cleanup  operations,  Design  criteria,  Hydrau- 
lic structures,  California,  Service  stations,  Comput- 
er models,  Seasonal  variation. 

A  14,000-gallon  petroleum  product  loss  occurred 
at  a  service  station  in  San  Mateo  County,  Calif. 
This  paper  describes  investigations  to  determine 
the  horizontal  extent  of  the  migration  of  the  prod- 
uct and  to  design  and  implement  a  remedial-action 
system  to  control  and  remove  the  product.  A  series 
of  extraction  wells  situated  at  the  downgradient 
extent  of  the  plume.  System  design  was  affected  by 
residential  structures,  alluvial  geology  and  dis- 
charge restrictions  imposed  by  local  regulatory 
agencies.  A  simple  semi-analytic  computer  model 
was  used  in  conjunction  with  aquifer  testing  to  aid 
in  optimal  well  placement  for  maximum  product 
capture.  Results  of  this  study  led  to  proposing 
installation  of  an  injection  system  downgradient  of 
the  extraction  system  cause  a  reverse  gradient 
beyond  the  hydraulic  barrier,  to  lessen  the  effect  of 
seasonal  fluctuations,  and  to  aid  in  compliance 
with  ground  water  discharge  restrictions.  (See  also 
W88-1 1213)  (Author's  abstract) 
W88-11259 


ASSESSMENT  AND  MANAGEMENT  OF  A  15- 
YEAR-OLD  VOC  GROUND  WATER  CONTAIN- 
MENT PLUME, 

Traverse  Group,  Inc.,  Ann  Arbor,  MI. 
J.  M.  Armstrong,  and  J.  H.  Sammons. 
IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  797-81 1,  10  fig,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Hydrocar- 
bons, 'Oil,  'Cleanup  operations,  'Water  pollution 
treatment,  Plumes,  Technology,  Hydraulic  struc- 
tures, Wells,  Biodegradation,  Performance  studies, 
Michigan,  Microorganisms,  Case  histories. 

This  paper  presents  a  case  history  and  discussion  of 
a  Michigan  site  where  the  initial  fuel-related  hy- 
drocarbon contamination  occurred  in  1969,  and 
remained  undiscovered  until  1980.  The  back- 
ground and  nature  of  the  plume  and  the  approach 
taken  to  contamination  and  cleanup  are  discussed. 
New  air  stripping  technology  and  use  of  a  hydrau- 
lic well  interceptor  system  to  contain  the  plume  is 
described.  Naturally  occurring  soil  microbial  con- 
sortia produced  a  rapid,  and  dramatic,  reduction  in 
the  hydrocarbon  contaminants  in  some  areas  of  the 
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plume.  The  in-situ  degradation  by  bacterial  action 
is  one  resulting  from  a  well-acclimated  bacterial 
community.  The  TORVEX  catalyst  is  shown  to  be 
effective  in  the  removal  of  volatile  hydrocarbons 
from  the  air  stream;  however,  the  air  stream 
coming  from  the  stripping  operation  is  saturated 
with  water  that  had  initially  caused  some  prob- 
lems. These  problems  are  now  under  control  and 
the  incinerator  evaluation  is  progressing  into  its 
final  phase  along  with  the  rotary  air  stripper.  (See 
also  W88-11213)  (Author's  abstract) 
W88-U260 

NEW  TECHNOLOGY  IN  OIL  CONTENT  MON- 
ITORS, 

Naval  Sea  Systems  Command,  Washington,  DC. 
J.  A.  Nardella,  T.  T.  Raw,  and  G.  H.  Stokes. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  AD/A183  941. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
1987.  26  p,  6  fig,  3  tab,  2  append. 

Descriptors:  "Water  pollution  prevention,  *Oil 
pollution,  "Monitoring,  Water  quality  control, 
Bilge,  Computers,  Optical  properties,  Separation, 
Oily  water,  Water  pollution  concentration. 

In  response  to  legislation  on  international  antipol- 
lution requirements  designed  to  regulate  the  oil 
content  of  bilge  effluent  from  ships,  the  U.S.  Navy 
is  installing  pollution  abatement  equipment  on  all 
vessels.  The  equipment  will  consist  of  an  oil/water 
separator  in  the  bilge  discharge  line,  followed  by 
an  oil  content  monitor  which  makes  the  final  deci- 
sion on  whether  or  not  the  water  is  clean  enough 
to  be  pumped  overboard.  The  monitor  is  required 
to  make  a  real  time  measurement  of  oil  concentra- 
tion in  the  range  15  +  or  -  5  to  100  +  or  -  20  ppm 
for  flow  rates  up  to  50  gal/min  and  possibly  in  the 
presence  of  interfering  contaminants,  such  as  rust. 
Results  of  the  current  effort  to  develop  a  monitor 
which  satisfies  all  these  requirements  and  is  suffi- 
ciently rugged  for  fleet  deployment.  The  monitor 
employs  two  fiber  optic  systems  and  a  small  micro- 
processor are  presented.  The  first  optical  system 
measures  the  concentration  of  particles  in  the  flow 
as  a  function  of  their  sizes,  using  small  angle  for- 
ward scattering.  The  second  determines  what  per- 
centage of  the  particles  in  the  flow  are  oil,  using 
large  angle  scattering.  The  microprocessor  takes 
these  and  calculates  the  oil  concentration  in  the 
flow.  Since  the  particle  size  is  measured  by  the 
monitor,  no  sample  preparation  is  required  and  the 
monitor  may  be  placed  directly  in  the  discharge 
line  where  it  responds  to  changes  in  oil  content  in 
less  than  one  second.  This  monitor  can  notify  the 
operator  of  impending  oil/water  separator  failure 
associated  with  passing  large  oil  particles.  A  dem- 
onstration monitor  consisting  of  the  forward  scat- 
tering unit  has  been  successfully  tested  at  the 
NAVSEA  oil  pollution  abatement  test  facility  at 
the  Philadelphia  Naval  yard.  The  monitor  agreed 
well  with  chemical  means  of  measuring  oil  content. 
The  legislation  and  regulations  applicable  to  the 
Navy  oil  pollution  prevention  program  are  given 
in  an  Appendix.  The  theoretical  basis  for  the  moni- 
toring equipment  is  given  in  a  second  Appendix. 
(Lantz-PTT) 
W88-11262 


not  limited  to,  plankton,  fish,  shellfish,  wildlife, 
plant  life,  shorelines,  beaches,  aesthetics,  and  recre- 
ation which  may  be  expected  from  the  presence  of 
pollutants  in  any  body  of  water  including  ground- 
water; (b)  on  the  concentration  and  dispersal  of 
pollutants,  or  their  byproducts,  through  biological, 
physical,  and  chemical  processes;  and  (c)  on  the 
effects  of  pollutants  on  biological  community  di- 
versity, productivity,  and  stability,  including  infor- 
mation on  the  factors  affecting  rates  of  eutrophica- 
tion  and  organic  and  inorganic  sedimentation  for 
varying  types  of  receiving  waters.  These  criteria 
present  scientific  data  and  guidance  on  the  envi- 
ronmental effects  of  pollutants;  they  are  not  rules 
and  do  not  have  regulatory  impact.  Criteria  on  94 
water  quality  parameters  (substances,  color,  pH) 
are  included.  (Lantz-PTT) 
W88-11267 


AERATION  AT  OVERFLOW  WEIRS, 

National  Board  of  Waters,  Helsinki  (Finland). 
E.  Lakso. 

Water  and  Environmental  Research  Institute,  Hel- 
sinki, Finland.  1988.  104  p,  63  fig,  12  tab,  48  ref,  13 
append. 

Descriptors:  *Aeration,  *Overflow,  "Weirs,  Flow 
profiles,  Hydraulics,  Water  temperature,  Seasonal 
variation,  Rivers,  River  flow,  Dissolved  oxygen. 

The  possibilities  of  using  overflow  weirs  to  aerate 
flowing  water  is  studied.  The  study  was  carried 
out  using  full-size  experimental  weirs  in  which  it 
was  possible  to  regulate  the  height  of  the  fall,  the 
flow,  the  depth  of  the  tail  water,  and  the  form  of 
the  weir  crest.  The  experimental  weirs  were  locat- 
ed immediately  below  reservoirs,  since  they  were 
used  to  improve  the  oxygen  content  of  water  leav- 
ing the  reservoir.  The  aeration  trials  were  done  in 
the  winter,  at  which  time  the  water  temperature 
was  near  O  C,  as  well  as  in  the  late  summer  or 
early  autumn,  when  the  water  temperature  was 
near  +20  C.  The  results  obtained  were  compared 
to  those  found  in  studies  of  various  researchers,  as 
well  as  to  comparable  data  available  from  over- 
flow weirs,  weirs  with  sloping  sides,  and  natural 
rapids.  In  addition,  an  investigation  was  made  to 
establish  the  theoretical  basis  for  aeration  phenom- 
ena. In  this  connection,  measurements  were  made 
of  the  amount  of  air  carried  underwater  in  the  jet 
and  the  distance  the  air  travelled  underwater.  Ac- 
cording to  the  present  results,  overflow  weirs  can 
considerably  increase  the  oxygen  content  of  water, 
e.g.  a  fall  height  of  1  m  increased  the  1  m  increased 
the  dissolved  oxygen  content  of  water  from  2  mg/ 
L  to  6  mg/L,  when  the  water  temperature  was 
nearly  0  C.  Both  deep  tail  water  and  the  use  of 
different  shapes  of  weir  crests  improved  the  aer- 
ation results.  Increasing  the  flow  generally  had  a 
detrimental  effect  on  aeration.  (Author's  abstract) 
W88-11269 
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QUALITY  CRITERIA  FOR  WATER  1986. 

Environmental    Protection    Agency,   Washington, 

DC. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  PB87-226759. 

Price  codes:  A18  in  paper  copy,  A01  in  microfiche. 

EPA  Report  440/5-86-001,  May  1,  1986.  398  p,  15 

tab,  208  ref,  3  append. 

Descriptors:  *Regulations,  *Standards,  *Water 
quality  standards,  Water  quality,  "Clean  Water 
Act,  Environmental  effects,  Ecological  effects, 
Groundwater  quality. 

Section  304(a)  (1)  of  the  Clean  Water  Act  (33 
U.S.C.  1314  (a)  (1))  requires  the  Environmental 
Protection  Agency  (EPA)  to  publish  and  periodi- 
cally update  ambient  water  quality  criteria.  These 
criteria  are  to  reflect  accurately  the  latest  scientific 
knowledge:  (a)  on  the  kind  and  extent  of  all  identi- 
fiable effects  on  health  and  welfare  including,  but 


PRESENT  AND  FUTURE  PERSPECTIVES  ON 
WATER  RESOURCES  IN  DEVELOPED  COUN- 
TRIES, 

Politecnico  di  Milano  (Italy).  Inst,  of  Hydraulics. 
For  primary  bibliographic  entry  see  Field  6D. 
W88-10488 


coordinated  and  implemented  many  of  the  Water 
Plan  recommendations.  This  Task  Force  continues 
to  use  this  coordinated  planning  process  in  address- 
ing new  issues  and  managing  the  implementation  of 
the  Water  Plan.  The  development  of  the  plan 
concept,  a  public  participation  program,  and  publi- 
cations of  Task  Force  are  reviewed.  Findings  and 
recommendations  of  the  Water  Plan  are  outlined, 
including  those  for  erosion  and  sediment  control, 
protection  of  underground  water,  flood  damage 
mitigation,  and  water  conservation.  Operating 
issues  covered  include  stream  data  measurements 
and  stream  indexing.  The  current  status  of  the 
Water  Plan  is  also  described.  (Friedmann-PTT) 
W88-10632 


IMPROVEMENT  OF  THE  MITRE  MODEL 
FOR  PRIORITIZATION  OF  HAZARDOUS 
WASTE  SITE  REMEDIATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10870 


OPTIMUM  STRENGTHENING  OF  DRINKING 
WATER     SUPPLY     NETWORKS     IN     RURAL 
AREAS:  PRELIMINARY  PROJECT  METHODS 
(RENFORCEMENT  OPTIMUM  DES  RESEAUX 
D'ADDUCTION   D'EAU   POTABLE  EN   ZONE 
RURALE  METHODES  D'AVANT-PROJET), 
Centre    National    du    Machinisme    Agricole,    du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Hydraulique  Agricole. 
For  primary  bibliographic  entry  see  Field  5F. 
W88- 10905 


METHODOLOGY  AND  USE  OF  INTERFAC- 
ING REGIONAL  AND  SUBREGIONAL 
GROUND  WATER  FLOW  MODELS, 

Geological  Survey,  Trenton,  NJ. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10963 


SCIENTIFIC  CONSIDERATIONS  IN  THE  LEG- 
ISLATIVE ARENA, 

House,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-10992 


SYSTEMS     APPROACH     TO     EVALUATING 
SALTWATER  INTRUSION, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-11118 


UNIQUE  MANAGEMENT  STRATEGIES  FOR 
WASHINGTON  GROUND  WATER, 

Washington  State  Dept.  of  Ecology,  Spokane. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-11124 


QUALITY  ASSURANCE  PROJECT  PLANS  -  A 
KEY  TO  EFFECTIVE  COOPERATIVE  MONI- 
TORING PROGRAMS, 

Environmental    Protection   Agency,   Washington, 
DC.  Quality  Assurance  Management  Staff. 
For  primary  bibliographic  entry  see  Field  7A. 
W88-11163 


WATER  RESOURCES  PLANNING  AND  MAN- 
AGEMENT IN  ILLINOIS, 

Illinois  State  Dept.  of  Transportation,  Springfield. 
D.  R.  Vonnahme. 

The  Environmental  Professional,  Vol  10,  No.  1,  p 
73-79,  1988.  2  tab. 

Descriptors;  "Resources  management,  "Planning, 
"Water  resources  institutes,  "Illinois,  "Political  as- 
pects, "Administrative  Agencies,  Water  pollution 
control,  Public  policy,  Water  quality  control, 
Groundwater  management,  Flood  control. 

The  Illinois  State  Water  Plan  is  described,  and 
how  and  that  state's  State  Water  Task  Force  has 


UNDERGROUND  FUEL  CONTAMINATION, 
INVESTIGATION,  AND  REMEDIATION:  A 
RISK  ASSESSMENT  APPROACH  TO  HOW 
CLEAN  IS  CLEAN, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-U243 


CONSIDERATIONS  FOR  OPTIMIZATION  OF 
ABATEMENT  SYSTEM  DESIGN, 

Groundwater  Technology,  Inc.,  Chadds  Ford,  PA. 

W.  Smith,  J.  Jacobson,  and  F.  Aceto. 

IN:  Proceedings  of  the  NWWA/API  Conference 
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Group  6A — Techniques  Of  Planning 

on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas,  November  12-14, 
1986.  National  Water  Well  Association,  Dublin' 
OH.  1986.  p  578-587. 

Descriptors:  'Optimization,  *Groundwater  pollu- 
tion, *Recovery  wells,  'Hydrocarbons,  Wells, 
Case  studies,  Water  table,  Remedies,  Geology,  Hy- 
drogeology.  Silt,  Clays,  Waste  recovery,  Design 
criteria. 

Over  the  last  decade,  recovery  wells  have  been 
utilized  for  retrieval  of  hydrocarbons  floating  on 
the  water  table  in  varied  geologic  and  hydrogeo- 
logy  conditions.  Several  case  studies  in  which 
proper  design  of  recovery  wells  to  account  for 
varying  geologic  conditions  maximize  well  effi- 
ciency and  contaminant  recovery  while  minimiz- 
ing groundwater  removal  rates.  The  minimization 
of  water  removal  has  become  of  particular  concern 
in  recent  years  due  to  the  increase  of  the  occur- 
rence of  recovery  well  installations,  requirements 
for  treatment  of  the  pumped  water  prior  to  dis- 
charge, and  concern  for  the  removal/disposal  of 
clean  water  when  attempting  to  rehabilitate  de- 
graded aquifer  conditions.  Through  the  use  of 
proper  recovery  well  design,  the  degraded  ground- 
water may  be  removed  while  limiting  the  wastage 
the  groundwater  reserves.  The  use  of  various  well 
construction  and  development  techniques  are  re- 
viewed in  cases  where  typical  or  standard  well 
construction  would  have  produced  inefficient  well 
production.  (See  also  W88-11213)  (Author's  ab- 
stract) 
W88-11245 


6B.  Evaluation  Process 


INSTITUTIONAL  ARRANGEMENTS  FOR 
GREAT  LAKES  MANAGEMENT:  PAST  PRAC- 
TICES AND  FUTURE  ALTERNATIVES, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  6E. 

W88-10095 


ESTIMATION  OF  MARGINAL  VALUES  OF 
WATER  AS  AN  INSTREAM  RESOURCE  FOR 
RECREATIONAL  FISHING:  A  NATIONAL 
ANALYSIS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
For   primary   bibliographic   entry   see   Field   6D 
W88-10097 


WATER     QUALITY     CLASSIFICATION     OF 
INLAND  WATERS  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5A 
W88-10120 


TRENDS  IN  IRRIGATION  DEVELOPMENT 
AND  THEIR  IMPLICATIONS  FOR  HY- 
DROLOGISTS  AND  WATER  RESOURCES  EN- 
GINEERS, 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Rome  (Italy).  Land  and  Water  Develop- 
ment Div. 

For  primary  bibliographic  entry  see  Field  3F 
W88-10486 


OCEAN  AND  GREAT  LAKES  AWARENESS 
AMONG  FIFTH  AND  NINTH  GRADE  OHIO 
STUDENTS:  A  CONTINUING  STUDY, 

Ohio  State  Univ.,  Columbus.   School  of  Natural 

Resources. 

R.  W.  Former,  and  V.  J   Mayer. 

Ohio  Journal  of  Science  OJSCA9,  Vol.  88,  No   3 

p  106-109,  June  1988.  1  fig,  3  tab,  6  ref. 

Descriptors:  'Surveys,  'Lakes,  'Education, 
Knowledge,  Information,  Awareness,  Oceans, 
Ohio,  Great  Lakes. 

The  Ohio  Sea  Grant  Education  Program  conduct- 
ed a  baseline  study  of  ocean  and  Great  Lakes 
awareness  among  Ohio's  fifth  and  ninth  grade  stu- 
dents in   1979  and  repeated  it  with  some  curricu- 


lum-specific additions  as  a  longitudinal  study  in 
1983.  This  report  of  the  1983  data  indicates  that  the 
ninth  graders,  cohort  of  the  fifth  graders,  increased 
over  10%  in  ocean  and  Great  Lakes  knowledge 
scores  over  a  four-year  period.  However,  informa- 
tion considered  critical  to  responsible  decision- 
making is  still  lacking.  Attitudes  toward  Lake  Erie 
and  the  oceans,  while  remaining  slightly  positive 
for  the  group,  did  not  change  commensurate  with 
knowledge.  A  new  set  of  test  items  dealing  specifi- 
cally with  information  from  Ohio  Sea  Grant  cur- 
riculum materials  was  added  to  the  survey  in  1983 
to  provide  a  new  baseline  for  future  testing.  The 
main  self-reported  source  of  student  information 
about  these  topics  changed  over  the  period,  so  that 
students  in  both  grades  were  relying  more  on  the 
classroom  than  on  media  sources  for  aquatic  infor- 
mation in  1983.  The  survey  will  be  repeated  at 
regular  intervals  in  order  to  continue  a  longitudinal 
study  unique  to  marine  and  aquatic  education  in 
North  America.  (Author's  abstract) 
W88-10516 


EFFECT  OF  MASS  CHEMOTHERAPY  AND 
PIPED  WATER  ON  NUMBERS  OF  SCHISTO- 
SOMA HAEMATOBIUM  AND  PREVALENCE 
IN  BULINUS  GLOBOSUS  IN  KWALE,  KENYA, 

Kagoshima  Univ.  (Japan).  Dept.  of  Medical  Zoolo- 
gy- 

S.  Noda,  M.  Shimada,  K.  Sato,  J.  H.  Ouma,  and  F. 
W.  Thiongo. 

American  Journal  of  Tropical  Medicine  and  Hy- 
giene AJTHAB,  Vol.  38,  No.  3,  p  487-495,  May 
1988.  y 

Descriptors:  'Chemcontrol,  'Parasites,  'Human 
pathology,  'Snails,  'Schistosomes,  'Public  health, 
Population  exposure,  Seasonal  variations,  Diseases, 
Population  dynamics,  Kenya,  Infection,  Water 
conveyance. 

From  June  1982  to  May  1986  in  a  small  village  in 
Kwale,  Kenya,  the  authors  studied  seasonal  fluctu- 
ations in  populations  of  Bulinus  globosus,  preva- 
lence of  Schistosoma  haematobium  infection  in  this 
snail,  and  effects  of  chemotherapy  and  piped  water 
supply  on  infection  rate  of  snails.  In  the  perennial- 
ly-flowing Pemba  River,  relatively  small  numbers 
of  snails  were  collected;  they  were  found  only 
during  the  hot  dry  season  (December  to  March). 
In  a  tributary  stream,  the  Kadingo  River,  whose 
flow  ceased  at  the  end  of  both  the  cool  and  hot  dry 
seasons,  snail  numbers  peaked  at  the  end  of  the 
cool  dry  season  (October  to  November)  and  at  the 
beginning  of  the  hot  dry  season  (January).  Large 
numbers  of  infected  snails  were  found  in  the  Ka- 
dingo River  from  November  to  January  (short 
rainy  season  and  beginning  of  dry  season).  Selec- 
tive mass  chemotherapy,  with  metrifonate  and  pro- 
vision of  piped  water  were  begun  in  February  and 
March  1984.  These  control  measures  achieved  a 
significant  reduction  in  the  infection  rate  of  snails 
(P  <  0.0001);  the  annual  infection  rate  for  the  2 
years  before  treatment  was  9.3%  and  13.1%  and 
for  the  2  years  after  treatment  was  3.5%  and  3.4%. 
(Author's  abstract) 
W88-10840 


LOOK  BEFORE  YOU  LEAP:  THE  CASE  FOR 
RESTRAINT  FROM  ACTIVE  SITE  REMEDI- 
ATION, 

Environmental  Resources  Management,  Inc.,  West 
Chester,  PA. 
R.  P.  Duchaine. 

IN:  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  470-486,  4  fig. 

Descriptors:  'Remedies,  'Case  histories,  'Environ- 
mental management,  'Groundwater  pollution, 
'Monitoring,  'Cleanup  operations,  Administrative 
regulations.  Planning,  Oil  pollution,  Environmen- 
tal management. 

Several  case  histories  are  presented  in  which  site 
investigations  have  determined  that  active  remedi- 
ation of  subsurface  oil  pollution  is  not  an  appropri- 
ate  site-specific   response.    In   each   example,   the 


regulatory  agency  involved,  and  in  some  cases  the 
consultant  and  site  owner,  initially  approached  a 
case  of  known  contamination  with  the  assumption 
and  expectation  that  active  site  ground  water  treat- 
ment would  be  performed.  In  each  case,  however, 
a  site-specific  program  of  monitoring  and  testing 
was  developed  to  demonstrate  that  such  efforts 
were  not  necessary  despite  the  proximity  of  envi- 
ronmentally sensitive  areas.  The  success  of  such 
programs  indicates  that  cooperative  approaches  to 
site  resolution,  in  conjunction  with  the  establish- 
ment of  a  working  rapport  among  those  involved 
with  environmental  problems,  can  offer  sound  al- 
ternatives to  the  all-too-common  and  often  ineffec- 
tual pump-and-treat  scenario.  (See  also  W88-1 1213) 
(Author's  abstract) 
W88-11241 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


ESTIMATION  OF  MARGINAL  VALUES  OF 
WATER  AS  AN  INSTREAM  RESOURCE  FOR 
RECREATIONAL  FISHING:  A  NATIONAL 
ANALYSIS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
For   primary   bibliographic   entry   see   Field   6D 

W88-10097 


MAJOR  CONSTRAINTS  IN  WATER  SUPPLY 
IN  DEVELOPING  COUNTRIES, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

T.  Katko. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  231-244 

1987.  6  fig,  21  ref. 

Descriptors:  'Water  supply  development,  'Devel- 
oping countries,  'Institutional  constraints,  'Cost 
analysis,  Maintenance  costs,  Operating  costs, 
Training,  Management  planning,  Logistics,  Kenya, 
Sri  Lanka,  Malawi,  Tanzania. 

This  study  shows  that  operation  and  maintenance 
combined  with  logistics  (materials,  spare  parts, 
transport  fuel)  as  well  as  cost-recovery  are  the 
most  severe  constraints  in  water  supply  in  develop- 
ing countries.  The  developing  countries  stress  the 
lack  of  trained  personnel  and  funding,  whereas 
foreign  experts  (particularly  donors)  are  more  in- 
terested in  cost-recovery.  More  attention  should  be 
paid  to  the  applicability  of  training  as  well  as  to 
institutional  capacity  building  and  management 
issues.  The  lack  of  knowledge  of  water  resources 
generally  poses  a  more  acute  problem  than  the 
existence  of  these  resources.  In  spite  of  the  differ- 
ences between  the  countries  selected  (Kenya, 
Malawi,  Sri  Lanka  and  Tanzania),  there  are  a 
remarkable  number  of  similarities.  The  large 
number  of  supporting  agencies  and  projects  trying 
to  minimize  the  constraints  seem  to  give  rise  to 
new  ones,  such  as  the  difficult  issue  of  coordina- 
tion. (Author's  abstract) 
W88-10308 


CALCULATING  EQUITY-NEUTRAL  WATER 
AND  SEWER  IMPACT  FEES, 

University  of  Southern  California,   Los  Angeles. 

School  of  Urban  and  Regional  Planning. 

R.  Peiser. 

American  Planning  Association  Journal,  Vol.  54, 

No.  1,  p  38-48,  Winter  1988.  8  tab,  11  ref,  2  append. 

Descriptors:  'Water  costs,  'Economic  aspects, 
'Costs,  'Utilities,  'Financing,  Economies  of  scale, 
Cost  analysis,  Estimated  costs,  Urban  areas,  Urban 
planning,  Marginal  costs.  Impact  fees. 

Equity-neutral  impact  fees  should  equalize  the 
burden  of  paying  for  infrastructure  facilities  on  all 
residents  of  a  community  regardless  of  when  they 
move  there.  How  this  method  for  computing 
impact  fees  determines  who  bears  the  cost  burden 
is  demonstrated.  It  is  concluded  that  impact  fees,  if 
set  properly,  can  achieve  an  equity-neutral  result. 
Equity-neutral  fees  are  highly  dependent  on  infla- 
tion, financing,  and  absorption  assumptions. 
Economies  of  scale  must  be  significant  for  cost 
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savings  at  capacity  to  outweigh  the  carrying  costs 
during  the  period  in  which  the  excess  capacity  is 
absorbed.  It  may  be  preferable  to  build  smaller 
facilities  with  smaller  excess  capacity  to  be  ab- 
sorbed. An  equitable  approach  should  include  reg- 
ular adjustments  to  accommodate  differences  be- 
tween the  initial  assumptions  used  for  setting 
impact  fees  and  the  actual  inflation  and  absorption 
rates.  (Author's  abstract) 
W88-10790 


ARTIFICIAL  RECHARGE  AS  A  MANAGE- 
MENT TOOL  FOR  HYDROLOGICALLY  ISO- 
LATED AQUIFERS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11201 


ECONOMIC  CONSIDERATIONS  OF  ATMOS- 
PHERIC DEPOSITION, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-U282 


6D.  Water  Demand 


ESTIMATION  OF  MARGINAL  VALUES  OF 
WATER  AS  AN  INSTREAM  RESOURCE  FOR 
RECREATIONAL  FISHING:  A  NATIONAL 
ANALYSIS, 

Iowa  State  Univ.,  Ames.  Dept.  of  Economics. 
L.  T.  Hansen. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8627114.  Ph.D.  Dissertation,  1986.  146 
p,  6  fig,  9  tab,  107  ref. 

Descriptors:  *Fishing,  'Water  resources  develop- 
ment, 'Instream  use,  *Instream  value,  'Water 
demand,  'Streamflow  forecasting,  River  basins, 
Water  policy,  Model  studies,  Stream  fisheries,  Re- 
gression analysis,  Water  use  efficiency,  Recreation. 

The  instream  value  of  water  as  a  fishing  resource 
was  estimated  using  estimates  of  1980  streamflow, 
the  availability  of  stream  and  lake  sites  and  infor- 
mation on  household  fishing  activities.  Because  the 
sample  on  days  fishing  on  households  is  a  censored 
one,  where  observations  are  truncated  at  zero,  a 
Tobit  model  was  used  to  estimate  household  re- 
sponse. The  estimated  responses  were  applied  to 
each  river  basin  and  reduced  to  a  measure  of  days 
fished  per  change  in  acre-foot  of  streamflow.  Re- 
gression results  indicate  that  stream  fishing  re- 
sources are  an  important  resource  in  recreational 
fishing.  The  highly  significant  value  and  the  stabili- 
ty of  this  coefficient  across  regressions  containing 
differing  combinations  of  the  independent  variables 
adds  further  evidence  toward  the  importance  of 
streamflow  as  a  fishing  resource.  Given  the  social 
benefits  obtained  by  use  of  water  as  a  public  re- 
source, water  policies  should  adjust  their  focus 
toward  increasing  streamflow  and  discouraging 
consumption.  (Cremmins-AEPCO) 
W88-10097 


MAJOR  CONSTRAINTS  IN  WATER  SUPPLY 
IN  DEVELOPING  COUNTRIES, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6C. 

W88-10308 


PRESENT  AND  FUTURE  PERSPECTIVES  ON 
WATER  RESOURCES  IN  DEVELOPED  COUN- 
TRIES, 

Politecnico  di  Milano  (Italy).  Inst,  of  Hydraulics. 
U.  Maione. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  1,  p  87-102,  February  1988.  3  fig,  5  tab,  17  ref. 

Descriptors:  "Research,  'Water  resources  develop- 
ment, 'Developing  countries,  'Developed  coun- 
tries, 'Decision  making,  'Water  use,  'Hydrology, 
•Geohydrology,  'Water  quality,  'Flood  control, 


Data   interpretation.    Comparison    studies,    Urban 
areas,  Management  planning,  Floods. 

Based  on  some  present  and  past  features  of  water 
resources  in  developed  countries,  some  future 
trends  towards  the  development  of  water  sciences 
are  outlined.  Data  are  presented  to  show  differ- 
ences in  water  use  between  developed  and  devel- 
oping countries  and  water  consumption  in  urban- 
ized areas  of  several  developed  countries  is  shown. 
The  reduction  of  specific  consumption  use,  the 
amelioration  of  water  quality,  and  the  improve- 
ment of  flood  control  measures  should  dictate  in- 
novations in  water  resources  technology.  Decision 
analysis  will  also  play  a  larger  role  in  water  re- 
sources analysis  and  planning  than  at  present. 
These  trends  should  also  introduce  new  perspec- 
tives in  the  development  of  hydrological  sciences, 
so  indicating  ways  to  overcome  the  present  crisis. 
(Author's  abstract) 
W88-10488 


PRESENT  AND  FUTURE  PERSPECTIVES  OF 
WATER  RESOURCES  IN  DEVELOPED  COUN- 
TRIES, 

Politecnico  di  Milano  (Italy).  Inst,  of  Hydraulics. 
U.  Maione. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 
No.  2,  p  101-115,  1988.  3  fig,  5  tab,  36  ref. 

Descriptors:  'Water  management,  'Resources 
management,  'Water  demand,  'Research  prior- 
ities, 'Water  resources  development,  'Manage- 
ment planning,  Design  standards,  Design  criteria, 
Water  quality,  Water  quality  control,  Planning, 
Hydrology,  Flood  control. 

Based  on  some  present  and  past  features  of  water 
resources  in  developed  countries,  some  future 
trends  are  outlined  towards  the  development  of 
water  sciences.  The  reduction  of  specific  consump- 
tion use,  the  amelioration  of  water  quality,  and  the 
improvement  of  flood  control  measures  should  dic- 
tate innovation  of  water  resources  technology.  De- 
cision analysis  should  play  a  larger  role  in  water 
resources  analysis  and  planning  than  it  does  at 
present.  These  trends  will  also  introduce  new  per- 
spectives in  the  development  of  hydrological  sci- 
ences, so  indicating  a  route  to  overcome  the 
present  crisis.  (Author's  abstract) 
W88-10762 


PREDICTING     FUTURE     GROUND     WATER 
LEVELS  WITH  CONFIDENCE, 

Brown  and  Caldwell,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10962 


MANAGEMENT  OF  WATER  USE  IN  SOUTH 
FLORIDA  -  PROBLEMS   AND  SOLUTIONS, 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11097 


GROUND    WATER    MANAGEMENT    UNDER 
THE  APPROPRIATION  DOCTRINE, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11122 


SOUTHEASTERN    ALASKA    HATCHERY    IN- 
NOVATIVE GROUND  WATER  SYSTEM, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11130 


1986  ANNUAL  REPORT  FROM  THE  WATER 
BUDGET  MANAGERS, 

Fish  Passage  Center,  Portland,  OR. 

M.  Karr,  and  M.  DeHart. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161,  as  DE87-009917. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

DOE  Report  No.  DOE/BP/1 1639-3,  (1987).  84  p, 

14  fig,  10  tab,  3  append.  DOE  Contract  DE-AI79- 


84BP 15465  and  DE-AI79-83BP1 1639.  Project  Nos. 
83-536  and  83-491. 

Descriptors:  'Hydrologic  budget,  'Water  manage- 
ment, 'Monitoring,  Flow  characteristics,  Water 
use,  Smolt,  Fish  management,  Rivers,  Columbia 
River,  Washington,  Oregon,  Data  interpretation, 
Fish  passages. 

1986  was  the  fourth  year  of  operation  of  the  Fish 
Passage  Center  (formerly  Water  Budget  Center, 
Columbia  River  Basin)  under  the  guidance  and 
supervision  of  the  fishery  agencies  and  tribal  Water 
Budget  Managers,  and  the  third  year  of  formal 
water  budget  implementation.  The  first  year,  1983, 
was  considered  a  trial  year  because  the  water 
budget  had  not  yet  been  incorporated  as  a  firm 
constraint  into  the  regional  coordinated  plan  of 
operation  for  power  production.  In  addition  to 
management  of  the  Water  Budget,  the  Water 
Budget  Managers  and  FPC  staff  developed  and 
directed  the  Smolt  Monitoring  and  Water  Budget 
Evaluation  Programs  of  Section  304(d)  of  the  Fish 
and  Wildlife  Program.  The  fishery  agencies  and 
tribes  also  authorized  the  Water  Budget  Managers 
to  coordinate  agency  and  tribal  system  operational 
requests  throughout  the  year,  including  spill  man- 
agement for  fish  passage.  This  report  summarizes 
Water  Budget  Manager  activities  in  implementing 
program  measures,  including  1986  flow  conditions, 
water  budget  usage  and  spill  management,  and  the 
in-season  management  portion  of  the  1986  Smolt 
Monitoring  Program  including  data  management. 
(Lantz-PTT) 
W88-11272 


6E.  Water  Law  and  Institutions 


SOIL   CONSERVATION:   POLITICS,   POLICY 
AND  PLANNING, 

Pennsylvania  Univ.,   Philadelphia.   Dept.   of  City 
and  Regional  Planning. 

For  primary  bibliographic  entry  see  Field  2J. 
W88- 10093 


INSTITUTIONAL  ARRANGEMENTS  FOR 
GREAT  LAKES  MANAGEMENT:  PAST  PRAC- 
TICES AND  FUTURE  ALTERNATIVES, 

Michigan  Univ.,  Ann  Arbor. 
M.  J.  Donahue. 

Available  from  University  Microfilms  Internation- 
al, 300  N.  Zeeb  Road,  Ann  Arbor,  MI  48106, 
Order  No.  8702720.  Ph.D.  Dissertation,  1986.  551 
p,  9  fig,  23  tab,  133  ref,  append. 

Descriptors:  'International  waters,  'Ecosystems, 
'River  basin  development,  'Water  resources  de- 
velopment, Comprehensive  planning,  Literature 
review,  Surveys,  Institutions,  Organizations. 

Institutional  arrangements  for  regional  resource 
management  in  the  Great  Lakes  Basin  were  ana- 
lyzed with  the  five  objectives  of  (1)  providing  a 
historical  perspective  on  the  form  and  evolution  of 
institutional  arrangements  for  regional  resource 
management  and  on  the  range  of  approaches  used 
by  the  United  States  and  Canada;  (2)  identifying 
organizational  characteristics  and  management 
strategies;  (3)  exploring  the  linkages  between  the 
components  of  the  Great  Lakes  institutional  eco- 
system and  identifying  means  for  strengthening 
them;  (4)  developing  guidelines,  parameters,  and 
organizational  criteria  that  might  be  considered  to 
be  essential  components  for  a  viable  institution  or 
set  of  institutions;  and  (5)  designing  alternative 
institutional  arrangements  to  encourage  the  orderly 
and  informed  evolution  of  the  Great  Lakes  institu- 
tional ecosystem.  Information  sources  were  the 
theoretical  and  applied  literature,  personal  inter- 
views, a  questionnaire  survey,  and  observation  and 
analysis  of  relevant  institutions.  (Cremmins- 
AEPCO) 
W88- 10095 


ORGANIZATIONAL      ALTERNATIVES      FOR 
EXTERNAL  SUPPORT   IN   WATER   SUPPLY, 

Tampere  Univ.  of  Technology  (Finland).  Dept.  of 
Civil  Engineering. 
T.  Katko. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E— Water  Law  and  Institutions 


Aqua  Fennica  AQFEDI,  Vol.  17,  No.  1,  p  3-15 
1987.  2  fig,  1  tab,  29  ref. 

Descriptors:  *Water  treatment,  *Administrative 
agencies,  'Ogranizations,  'Economic  aspects, 
•Municipal  water,  Water  quality  control,  Cost  al- 
location, Potable  water.  Drinking  water,  Organiza- 
tions, Long-term  planning.  Future  planning,  Public 
policy,  Water  policy. 

For  quite  a  while  there  has  been  debate  about  the 
most  appropriate  organizations  through  which  the 
support  for  drinking  water  supply  and  sanitation 
should  be  directed.  This  paper  looks  at  the  trends 
in  external  funding  and  describes  the  various  orga- 
nizational and  institutional  alternatives  for  channel- 
ing the  support.  The  study  is  based  on  a  literature 
survey,  field  work  experiences  and  informal  discus- 
sions and  interviews  mainly  with  East  African  and 
Finnish  water  sector  professionals.  External  sup- 
port agencies  typically  allocate  two  to  four  percent 
of  their  total  assistance  to  the  water  supply  and 
sanitation  sector.  The  present  Water  Decade  has 
hardly  managed  to  attract  additional  funding. 
Low-cost  technology,  cost-recovery  and  organiza- 
tions must  be  developed  further.  Coordination  is 
imperative  because  of  the  great  number  of  support- 
ing agencies.  Individual  experts,  expert  teams  and 
volunteers  need  adequate  supporting  services.  Dis- 
tinct or  autonomous  project  management  units  are 
particularly  needed  in  large  projects  with  ad- 
vanced technology.  At  the  local  level  grass-root 
organizations  can  help  in  channeling  support  and 
maintaining  programs.  The  private  sector  can  con- 
tribute by  joint  ventures,  consumers'  associations 
and  institutionalized  vending.  Different  forms  of 
assistance  need  not  be  competitive  but  can  support 
each  other.  (Author's  abstract) 
W88-10112 


NEW  IDEAS  ON  POLLUTION  CONTROL  IN 
THE  PULP  AND  PAPER  INDUSTRY-ARE 
THERE  ANY, 

Confederation  of  Finnish  Industries,  Helsinki. 
For   primary   bibliographic   entry   see   Field    5G 
W88-10331 


REGIONAL  INITIATIVES  IN  WATER  QUAL- 
ITY MANAGEMENT:  THE  EXPERIENCE  OF 
THE  FORMER  NEW  ENGLAND  RIVER 
BASINS  COMMISSION, 

New     England     Governors'     Conference,     Inc., 

Boston,  MA. 

C.  J.  Fausold. 

The  Environmental  Professional,  Vol  10,  No.  1,  p 

80-83,  1988. 

Descriptors:  'Institutions,  'Regional  planning, 
•Water  quality  management,  'River  basins,  *New 
England,  'Water  resource  institutes,  Planning, 
Management,  Interagency  cooperation,  Adminis- 
trative agencies,  Water  quality  control,  Water  pol- 
lution control,  Groundwater  management,  History. 

The  experiences  of  the  former  New  England  River 
Basins  Commission  (NERBC)  are  discussed  as  an 
example  of  a  regional  initiative  in  water  quality 
management.  Although  there  were  earlier  coopera- 
tive efforts  to  address  specific  issues  such  as  flood- 
ing or  hydropower,  the  first  comprehensive  study 
of  New  England's  water  resources  was  undertaken 
by  the  New  England-New  York  Interagency  Com- 
mittee (NENYIAC)  during  the  period  1950  to 
1955.  The  next  stage  in  New  England's  water 
resource  management  history  came  with  the  estab- 
lishment of  the  Northeastern  Resources  Committee 
(NRC)  in  1956.  The  demise  of  the  NRC  came  in 
1965  with  the  implementation  of  the  Water  Re- 
sources Planning  Act  of  1965,  which  established  a 
program  of  matching  grants  to  the  states  for  water 
resources  planning  purposes  and  created  the  U.S. 
Water  Resources  Council  for  coordinating  water 
planning  activities  at  the  federal  level.  The  Act 
also  authorized  the  establishment  of  joint,  state/ 
federal  river  basin  commissions,  known  as  Title  II 
commissions.  New  England's  was  established  in 
1967  and  was  called  the  New  England  River 
Basins  Commission  (NERBC).  When  the  NERBC 
was  terminated  in  1981,  three  advisory  committees 
were  established  by  the  region's  governors  to  carry 
on  certain  functions  of  NERBC.  Among  the  ad- 


vantages of  this  most  recent  arrangement  is  the  fact 
that  a  small,  not-for-profit  institution  avoids  the 
inefficiencies   inherent   in   any   large   government 
bureaucracy.  (Friedmann-PTT) 
W88-10633 


TAMING  THE  WILD  MISSOURI  RIVER: 
WHAT  HAS  IT  COST, 

Nebraska  Game  and  Parks  Commission,  Norfolk 
L.  W.  Hesse. 

Fisheries,  Vol.  12,  No.  2,  p  2-9,  March-April  1987. 
2  fig,  1  tab.  24  ref. 

Descriptors:  *River  regulation,  'Public  policy, 
'Water  resources  development,  'Missouri  River, 
'Fisheries,  Legislation,  Cost  analysis,  Channeling, 
Reservoirs. 

The  most  significant  legislation  that  authorized  the 
alteration  of  the  Missouri  River  is  reviewed  from  a 
fisheries  position.  An  outline  of  the  dollar  costs  to 
achieve  change  along  the  river  shore  shows  the 
U.S.  taxpayer  has  spent  more  than  $6  billion  in  the 
Missouri  River  Basin.  Broad  ecological  concern 
about  lost  riverine  resources  is  raised.  Mitigation, 
management,  or  enhancement  of  riverine  resources 
has  not  been  successfully  completed.  Alternatives 
to  impoundment  and  channelization  were  not  ade- 
quately discussed,  and  the  extent  of  environmental 
damage  was  unknown,  unexpected,  and  unstudied 
at  the  time  these  projects  were  planned.  There  was 
sufficient  latitude  in  congressional  action  after  1944 
to  have  provided  some  safeguard,  had  these  laws 
been  interpreted  with  a  concern  for  wildlife.  (Au- 
thor's abstract) 
W88-10797 


OPPORTUNITY  FOR  INTEGRATED  MAN- 
AGEMENT OF  THE  FLATHEAD  RIVER-LAKE 
ECOSYSTEM,  MONTANA, 

Northwest    Power    Planning    Council,    Portland, 

OR. 

For   primary   bibliographic   entry   see   Field   5G. 

W88-10898 


GROUND  WATER  HYDROLOGY  AND  WATER 
LAW:  BRIDGING  THE  GAP  WITH  MODELS, 

For  primary  bibliographic  entry  see  Field  4B. 
W88-10924 


AQUATIC  TOXICOLOGY  AND  HAZARD  AS- 
SESSMENT: EIGHTH  SYMPOSIUM. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10991 


SCIENTIFIC  CONSIDERATIONS  IN  THE  LEG- 
ISLATIVE ARENA, 

House,  Washington,  DC. 
R.  Durbin. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  7-14. 

Descriptors:  'Information  exchange,  'Legislation, 
'Decision  making,  'Toxicology,  'Management 
planning,  Aquatic  toxicology,  Regulations,  Stand- 
ards, Legal  aspects. 

Nearly  all  members  of  Congress  are  less  than 
expert  in  scientific  areas.  In  forming  a  position  on  a 
scientific  issue,  a  member  of  Congress  can  rely  on 
information  supplied  through  one  of  Congress'  in- 
house  agencies,  such  as  the  Office  of  Technology 
Assessment,  which  can  generate  papers  on  differ- 
ent scientific  areas  as  well  as  provide  an  idea  of  the 
most  promising  areas  within  a  particular  field.  In- 
formation can  also  be  obtained  from  the  Congres- 
sional Research  Service,  which  provides  studies  in 
almost  any  area  imaginable.  There  is  also  the  infor- 
mation provided  by  the  staff  of  different  commit- 
tees, as  well  as  that  supplied  by  members'  personal 
staffs.  Decisions  based  on  scientific  information  can 
fall  into  a  number  of  different  areas,  such  as 
energy,  the  environment,  health  issues,  or  budget 


issues.  Congress  makes  use  of  scientific  information 
in  performing  its  oversight  role.  Once  the  Con- 
gress passes  a  law,  such  as  the  Federal  Insecticide, 
Fungicide  and  Rotenticide  Act  (FIFRA),  or  the 
Toxic  Substances  Control  Act  (TSCA),  it  is  then 
up  to  the  administrative  agencies  to  implement  the 
law  by  establishing  regulations  and  standards  that 
must  be  complied  with  (EPA,  FDA,  OSHA,  and 
the  Consumer  Produce  Safety  Commission).  The 
Oversight  Subcommittees  of  different  House  Com- 
mittees have  the  authority  to  oversee  the  imple- 
mentation of  these  laws  to  see  whether  they  are 
meeting  the  goals  the  Congress  set  out  for  them. 
(See  also  W88-10991)  (Lantz-PTT) 
W88-10992 


SCIENTIFIC  CONSIDERATIONS  IN  THE 
INTERNATIONAL  ARENA, 

Unilever  Research  Port  Sunlight  Lab.  (England) 
C.  M.  Lee. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  15-26,  5  fig  1 
tab,  13  ref. 

Descriptors:  'International  law,  'Information  ex- 
change, 'Management  planning.'International 
commissions,  'Toxicology,  Aquatic  toxicology, 
Standards,  Hazard  assessment. 

The  last  decade  has  seen  the  introduction  of  signifi- 
cant pieces  of  national  legislation  to  control  the  use 
of  chemicals  and  ensure  their  human  and  environ- 
mental safety.  In  the  last  five  years  the  Organiza- 
tion for  Economic  Cooperation  and  Development 
(OECD)  Program  on  Chemicals  has  achieved  sig- 
nificant international  harmonization  of  the  princi- 
ples and  many  of  the  methods  for  assessing  the 
potential  hazard  of  chemicals  to  man  and  the  envi- 
ronment. The  mutual  acceptance  of  data  between 
nations  using  these  harmonized  methods  has  also 
been  agreed  and  will  contribute  to  the  avoidance 
of  nontariff  barriers  to  trade  and  the  unnecessary 
duplication  of  effort.  Despite  these  achievements, 
however,  the  scientific  and  legislative  communities 
have  yet  to  learn  how  to  communicate  fully  and 
effectively.  The  development  of  standard  methods 
remains  too  slow,  and  too  little  attention  is  paid  to 
the  validation  of  methods,  which  is  hindering  the 
international  harmonization  process.  Considerable 
scope  remains  for  the  improvement  of  the  mecha- 
nism by  which  international  harmonization  is 
achieved.  This  should  include  establishing  closer 
links  between  the  standardization  organizations 
and  those  developing  legislation  and  deriving  an 
approach  that  will  avoid  the  premature  introduc- 
tion of  research  results.  (See  also  W88-10991)  (Au- 
thor's abstract) 
W88-10993 


CLEAN  WATER  ACT  UPDATE:  A  NEW  ROLE 
FOR  TOXICOLOGY, 

Environmental    Protection    Agency,    Washington, 

DC.  Office  of  Analysis  and  Evaluation. 

For   primary   bibliographic   entry   see   Field    5G. 

W88- 10994 


WATER  QUALITY  CRITERIA:  PROTECTION 
OF  USE  PERSPECTIVE, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Regulations  and  Standards. 
For  primary  bibliographic  entry  see  Field  5G. 
W88- 10996 


NEW  APPROACH   FOR  REGULATING  IRON 
IN  WATER  QUALITY  STANDARDS, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
For   primary    bibliographic   entry   see   Field    5G. 
W88- 11003 


COORDINATION    OF    LOCAL,    STATE,    AND 
FEDERAL       AGENCIES'       RESPONSE       TO 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


GROUNDWATER  CONTAMINATION  EPI- 
SODES, 

Elkhart  County  Health  Dept.,  IN.  Environmental 
Health  Div. 

R.  T.  Brown,  M.  D.  Michael,  and  M.  A.  Furfaro. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p  3- 
17,  5  append. 

Descriptors:  'Groundwater  management,  'Inter- 
agency cooperation,  'Groundwater  pollution,  In- 
diana, Drinking  water,  Wells,  State  jurisdiction, 
Federal  jurisdiction,  Public  relations,  Case  studies. 

To  date  in  Elkhart  County,  Indiana,  thirty-three 
cases  of  groundwater  contamination  involving 
volatile  organic  compounds  have  been  discovered. 
Hundreds  of  residential  wells,  as  well  as  a  munici- 
pal well  field,  have  been  affected.  Millions  of  dol- 
lars in  state  and  federal  assistance  have  ensured 
that  affected  residents  have  been  supplied  with  safe 
drinking  water.  The  coordination  of  local,  state, 
and  federal  agencies'  responses  to  the  discovery  of 
a  groundwater  contamination  episode  is  fundamen- 
tal to  arriving  at  a  timely,  efficient,  and  enduring 
solution.  What  triggers  involvement  of  state  and 
federal  agencies,  what  activities  are  best  performed 
by  local  officials  rather  than  state  or  federal  au- 
thorities, and  when  it  is  best  to  release  information 
to  the  media  are  questions  addressed  in  this  paper. 
The  County  Road  One  groundwater  contamina- 
tion case  in  Elkhart  County  presents  an  excellent 
example  of  local,  state,  and  federal  officials  work- 
ing together  to  determine  the  extent  of  the  ground- 
water contamination,  to  inform  affected  residents, 
to  provide  safe  drinking  water,  and  to  identify  the 
responsible  parties.  Distinct  roles  were  played  by 
each  of  the  agencies  involved  and  the  strengths 
and  weaknesses  of  each  level  of  government  when 
dealing  with  groundwater  contamination  were  re- 
vealed. (See  also  W88-11031)  (Author's  abstract) 
W88-11032 


INDIANA  CODE  13-2-2.5:  WATER  RIGHTS  IN 
INDIANA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-11039 


TECHNICAL  AND  PROCEDURAL  CONSIDER- 
ATIONS FOR  IMPLEMENTING  AN  UNDER- 
GROUND TANK  ABANDONMENT  PRO- 
GRAM, 

RMT,  Inc.,  Madison,  WI. 

For   primary   bibliographic   entry   see   Field    5G 

W88-11086 


NEW  APPROACH  TO  PROTECTION  OF  SEN- 
SITIVE AQUIFERS  IN  FLORIDA, 

Florida  State  Dept.  of  Environmental  Regulation, 

Tallahassee. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11090 


MANAGEMENT  OF  WATER  USE  IN  SOUTH 
FLORIDA  -  PROBLEMS   AND  SOLUTIONS, 

South  Florida  Water  Management  District,  West 

Palm  Beach. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11097 


GROUND    WATER    MANAGEMENT    UNDER 
THE  APPROPRIATION  DOCTRINE, 

Idaho  Univ.,  Moscow.  Water  Resources  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11122 


UNIQUE  MANAGEMENT  STRATEGIES  FOR 
WASHINGTON  GROUND  WATER, 

Washington  State  Dept.  of  Ecology,  Spokane. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-11124 


LEAKING  UNDERGROUND  STORAGE 
TANKS:  WHAT  IS  REQUIRED;  WHAT  IS  RE- 
ALISTIC, 

IT  Corp.,  Houston,  TX. 

For   primary    bibliographic   entry   see   Field    5G. 

W88-11206 


INDUSTRY'S  RESPONSE  TO  L.U.S.T.  REGU- 
LATIONS IN  FLORIDA  AND  RECOMMENDA- 
TIONS FOR  APPLICATION  OF  AVAILABLE 
TECHNOLOGIES, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11207 


UNDERGROUND  FUEL  STORAGE  SECOND- 
ARY CONTAINMENT:  THE  SOUTH  FLORIDA 
EXPERIENCE, 

Seaman  Corp.,  Millersburg,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11208 


TRENDS  IN  GROUND  WATER  LAW  IN  THE 
CAROLINAS  AND  VIRGINIA:  1985, 

North  Carolina  Univ.  at  Chapel  Hill.  Inst,  of  Gov- 
ernment. 
M.  S.  Heath. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  380-400,  55 
ref. 

Descriptors:  'North  Carolina,  'South  Carolina, 
'Virginia,  'Groundwater  quality,  'Water  law, 
'Water  rights,  'Legislation,  'Well  regulations,  Or- 
dinances, Florida,  Common  law,  Groundwater 
pollution,  Contamination,  Legal  aspects. 

Groundwater  law  in  the  southern  states  is  typically 
a  mixture  of  common  law  precedents  concerning 
water  rights;  statutes  that  set  public  policy  con- 
cerning matters  such  as  well  construction  stand- 
ards, well  driller  registration,  and  groundwater 
contamination;  administrative  regulations  that  im- 
plement these  statutes  in  greater  detail;  and  local 
ordinances  that  supplement  the  state  laws  with 
respect  to  localized  conditions.  Federal  legal  de- 
velopments are  beginning  to  have  an  impact  on  the 
body  of  groundwater  law  in  the  southern  states 
and  elsewhere,  especially  covering  water  quality 
issues.  With  continuing  heavy  reliance  on  ground- 
water for  domestic  and  other  supplies,  and  with 
growing  concern  about  groundwater  contamina- 
tion (and  competition  for  supplies  is  some  areas), 
pressure  for  change  in  groundwater  law  has  been 
growing  in  the  south.  Legal  developments  along 
these  lines  in  the  Carolinas  and  Virginia  are  re- 
viewed with  emphasis  on  North  Carolina.  Some  of 
the  notable  trends  of  recent  years  include  (1)  the 
development  of  common  law  doctrines  concerning 
the  right  to  use  groundwater  in  North  Carolina 
and  Virginia;  (2)  the  erosion  of  simple  ownership 
concepts  in  the  wake  of  growing  public  interest 
borne  of  development  pressures;  (3)  the  develop- 
ment of  some  independent  legislative  and  program 
initiatives  by  these  states,  including  capacity  use 
areas  laws  in  all  3  states,  and  the  beginnings  of  a 
groundwater  quality  classification  system  and  en- 
actment of  a  well  construction  standards  law  in 
North  Carolina;  (4)  the  adoption  of  well  ordi- 
nances by  some  localities;  and  (5)  the  growing 
impact  of  federal  law  on  groundwater  quality 
issues  through  legislation  such  as  RCRA,  Super- 
fund,  and  the  Safe  Drinking  Water  Act,  and  con- 
crete application  of  these  statutes  in  court  deci- 
sions. (See  also  W88-11182)  (Author's  abstract) 
W88-11209 


EFFECTS  OF  DEPLETION  OF  THE  OGAL- 
LALA  AQUIFER  AND  ACCOMPANYING 
IMPACT  ON  ECONOMIC  AND  AGRICULTUR- 
AL PRODUCTION  IN  THE  SOUTHERN  HIGH 
PLAINS  REGION  OF  THE  UNITED  STATES, 
Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 

For  primary  bibliographic  entry  see  Field  6G. 
W88-11211 


'REALISTIC  COST  ESTIMATES  FOR  ALTER- 
NATIVE REMEDIAL  ACTIONS  OF  CONTAMI- 
NATED, UNSATURATED  SOILS  AND  UNDER- 
LYING AQUIFERS, 

Canonie  Environmental  Services  Corp.,  San 
Mateo,  CA. 

L.  D.  Gaselbracht,  T.  A.  Donovan,  and  R.  J. 
Greenwood. 

IN.  Proceedings  of  the  NWWA/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  565-577,  4  ref. 

Descriptors:  'Estimated  costs,  'Hazardous  wastes, 
'Economic  aspects,  'Long-term  planning,  'Clean- 
up operations,  'Groundwater  pollution,  'Soil  con- 
tamination, Aeration  zone,  Aquifer  management, 
Remedies,  Solid  waste,  Liquid  waste,  Waste  treat- 
ment, Hazardous  materials,  Landfills,  Water  qual- 
ity control,  Feasibility  studies.  Management  plan- 
ning, Ozonation,  Biodegradation,  On-site 
wastewater  treatment. 

In  the  last  several  years,  it  has  become  extremely 
expensive  to  implement  the  types  of  remedial  ac- 
tions considered  the  most  feasible.  Liquid  hazard- 
ous wastes  can  no  longer  be  placed  in  a  pond  for 
evaporation.  Liquid  waste  must  be  either  treated 
with  available  technology  or  solidified  for  disposal 
as  solid  waste.  Personnel  at  manufacturing  or  in- 
dustrial sites  need  to  know  what  alternative  meth- 
ods of  remediation  are  available  to  them  and  what 
are  the  approximate  costs  for  implementation.  The 
cost  of  implementing  a  remedial  plan  is  usually  the 
factor  used  to  determine  if  the  proposed  remedial 
plan  is  usually  the  factor  used  to  determine  if  the 
proposed  remedial  plan  is  a  viable  course  of  action. 
Alternative  remediation  methods  are  described  for 
soils  aeration/volatilization  (McKin  process,  Ta- 
ciuls  process,  on-site  containment,  soil  fixation), 
plume  control  (extraction  trenches,  slurry  walls), 
and  groundwater  treatment  (biodegradation,  ozon- 
ation with  UV  destruct).  The  alternative  remedial 
methods  discussed  have  either  been  implemented 
by  the  authors  in  the  course  of  their  consulting 
engineering  and  construction  work,  or  are  in  the 
pilot-scale  stage  awaiting  full-scale  implementa- 
tion. (See  also  W88-11213)  (Author's  abstract) 
W88- 11244 


QUALITY  CRITERIA  FOR  WATER  1986. 

Environmental   Protection   Agency,    Washington, 

DC. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11267 

6G.  Ecologic  Impact  Of 
Water  Development 

GEOGRAPHICAL,  SEASONAL  AND  ECOLOG- 
ICAL DISTRIBUTION  OF  MOSQUITO 
LARVAE  (DIPTERA  CULICIDAE)  IN  SOUTH- 
ERN ISRAEL, 

Ben-Gurion     Univ.     of    the     Negev,     Beersheba 
(Israel).  Dept.  of  Biology. 
J.  Margalit,  C.  Dimentman,  and  A.  S.  Tahori. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.    112, 
No.  2,  p  233-249,  April  1988.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Public  health,  'Mosquitos,  'Israel, 
Aquatic  insects,  Ecology,  Population  dynamics, 
Ecosystems,  Data  acquistion,  Seasonal  variation, 
Aquatic  environments,  Israel,  Spatial  distribution, 
Seasonal  distribution,  Ecological  distribution, 
Larvae. 

Mosquitos  are  potential  vectors  of  important  dis- 
eases of  man  and  domestic  animals  in  the  Middle 
East.  Israel  and  its  neighboring  countries  have 
suffered  severely  from  malaria.  Recently,  Rift 
Valley  virus  spread  from  Sudan  to  Egypt.  Thus 
the  danger  of  its  entering  Israel  has  become  acute. 
Species  composition,  as  well  as  geographical,  eco- 
logical and  seasonal  distribution  patterns  of  mos- 
quito larvae  from  95  water  bodies  in  southern 
Israel  were  investigated.  Natural  aquatic  habitats  in 
southern    Israel    consist    of   permanent    scattered 
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springs  and  streams  and  temporary  rock  pools.  In 
addition,  new  artificial  aquatic  habitats  have  been 
formed  as  a  result  of  expansion  in  rural  and  urgan 
development;  these  new  types  of  water  bodies 
inlcude  artificial  lakes,  oxidation  ponds  and 
sewage-polluted  streams  near  new  settlements,  and 
certain  swamp  areas  formed  by  water  pipe  seepage 
in  rural  areas.  Maximal  numbers  of  larvae  and  of 
larvae  per  sample  were  collected  during  the 
months  of  May  and  July  and  minimal  numbers 
during  January.  Twenty  species  of  Culicidae 
larvae  were  identified.  The  largest  number  of  spe- 
cies was  found  during  autumn.  Six  species  oc- 
curred almost  the  year  round.  The  most  common 
species  collected  in  relation  to  the  number  of 
breeding  sites  was  Culex  pipiens.  Data  are  present- 
ed on  the  association  pattern  of  the  various  species. 
The  chemical  characteristics  of  the  breeding  habi- 
tats are  described.  Distribution  patterns  of  the  mos- 
quito larvae  confirm  the  existence  of  an  ecological 
barrier  that  prevents  colonization  of  southern 
Israel  by  about  half  of  the  Culicidae  species  found 
in  the  more  humid  regions  of  Israel.  (Author's 
abstract) 
W88-10130 


POTENTIAL  IMPACT  OF  LARGE-SCALE 
TIDAL  POWER  DEVELOPMENTS  IN  THE 
UPPER  BAY  OF  FUNDY  ON  FISHERIES  RE- 
SOURCES OF  THE  NORTHWEST  ATLANTIC, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick).  Biological  Station. 
M.  J.  Dadswell,  R.  A.  Rulifson,  and  G.  R.  Daborn. 
Fisheries,  Vol.    11,  No.  4,  p  26-35,  July/August 
1986.  8  fig,  6  tab,  37  ref. 

Descriptors:  Tidal  effects,  *Dam  effects,  'Estu- 
aries, *Fish  migration,  'Tidal  hydraulics,  'Atlantic 
ocean,  'Hydroelectric  plants,  'Bay  of  Fundy,  At- 
lantic Ocean,  Fish  passages,  Salt  marshes,  Sedi- 
mentation, Turbine  mortality,  Design  criteria,  Mud 
flats,  Estuaries,  Fish,  Tides,  Tidal  marshes,  Tidal 
flats. 

Construction  of  large-scale  hydroelectric  tidal 
power  developments  in  the  upper  Bay  of  Fundy  is 
receiving  serious  consideration.  Potential  designs 
involve  ebb-generation  with  1400-5300  MW  plants 
using  7.6  m  diameter,  straight-flow,  low-head  tur- 
bines installed  in  dams  up  to  8  km  in  length. 
Discharge  through  individual  turbines  will  be  400 
cu  m  per  sec  at  50  revolutions  per  minute  with 
draft  velocities  of  11.4  m  per  sec.  Calculated  pa- 
rameters for  these  turbines  are  a  water  length  of 
2.26  m,  impact  velocity  of  23.99  m  per  sec,  blade 
tip  velocity  up  to  28.7  m  per  sec  and  a  total 
pressure  flux  of  1.7  atm.  The  existing  environment 
is  macrotidal  (tide  range  11-16  m).  Embayments 
are  homogeneous  estuaries  with  extremely  turbid 
water.  The  intertidal  biological  community  is  a  salt 
marsh-mudflat  biome.  The  pelagic  zone  supports 
large  populations  of  migratory  fishes,  particularly 
the  alosids,  Alosa  sapidissima,  A.  aestivalis,  A. 
pseudoharengus,  and  Clupea  harengus.  Striped 
bass,  spiny  dogfish,  Atlantic  salmon,  and  Atlantic 
sturgeon  also  constitute  a  significant  portion  of  the 
fish  community.  Tagging  experiments  indicate  this 
region  is  a  northern  migration  terminus  for  Ameri- 
can shad  populations  from  all  Atlantic  coast  rivers; 
abundance  in  an  individual  tidal  basin  is  about  1.5 
million  adults  during  a  single  tidal  cycle.  Striped 
bass  and  alewife  tagged  in  this  region  have  been 
taken  as  far  south  as  North  Carolina.  Upstream 
tidal  headponds  will  have  reduced  tide  ranges  of  5- 
6  m  and  the  lower  energy  will  result  in  stratifica- 
tion of  the  water  column  and  less  turbidity.  In- 
creased sedimentation  above  and  below  the  dams  is 
expected  to  affect  local  shell  clam  fisheries.  Tidal 
barrages  may  alter  fish  migration  routes  and  re- 
peated passage  through  turbines  during  tide-related 
movements  will  cause  significant  mortality  to  both 
fish  and  marine  mammals.  Existing  knowledge  for 
fish  passage  design  in  this  environment  is  inad- 
equate for  development  of  sound  migration  meas- 
ures, (Author's  abstract) 
W88-10283 


FISH  COMMUNITIES  OF  THE  UPPER 
DANUBE  RIVER  (GERMANY,  AUSTRIA) 
PRIOR  TO  THE  NEW  RHEIN-MAIN-DONAU 
CONNECTION, 


Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
E.  K.  Balon,  S.  S.  Crawford,  and  A.  Lelek. 
Environmental   Biology  of  Fishes  EBFID3,  Vol. 
14,  No.  4,  p  243-271,  April  1986.  9  fig,  10  tab,  89 
ref. 

Descriptors:  'Exotic  species,  'Fish  migration, 
'Baseline  studies,  'Danube  River,  'Rivers,  'Fish 
populations,  'Canals,  Species  composition,  Black 
Sea,  North  Sea  system,  Engineering  effects,  Fish, 
Eel,  Lamprey,  Austria,  Germany,  Factor  analysis, 
River  zones. 

A  study  of  fish  communities  in  the  upper  Danube 
was  carried  out  at  19  locations  in  1976  and  1984, 
yielding  24  samples  with  over  23,000  specimens. 
Forty-two  species  -  8  of  them  new  for  this  part  of 
the  Danube  -  and  6  cyprinid  hybrids  were  identi- 
fied. Two  distinct  regions,  above  and  below  Ulm, 
were  recognized  for  the  upper  Danube  on  the  basis 
of  both  abiotic  (distance  from  source,  elevation, 
river  gradient)  and  biotic  (species  richness,  species 
distribution)  characteristics  of  the  localities.  Nine 
species  were  distributed  over  most  of  the  upper 
Danube,  while  10  and  23  species  were  limited 
mostly  to  the  upriver  and  downriver  sections,  re- 
spectively. A  factor  analysis  of  ecomorphological 
attributes  for  28  dominant  species  revealed  a  gener- 
alist-specialist  pattern  among  their  swimming  be- 
havior and  feeding  modes.  The  proportion  of 
swimming  and  feeding  specialists  differed  signifi- 
cantly between  the  upriver  and  downriver  commu- 
nities. Potential  species  for  invasion  into  the  North 
Sea  system,  when  the  Rhein-Main-Donau  canal 
opens,  were  identified,  and  the  danger  of  a  reverse 
invasion  by  both  sea  lamprey  and  eel  into  the 
Black  Sea  system  was  explained.  Although  experi- 
ence with  other  large  ship  canals  (Erie,  Welland 
and  Suez)  seems  to  indicate  that  serious  changes 
may  be  delayed  for  about  half  a  century,  these 
changes  are  predicted  and  warned  against.  (Au- 
thor's abstract) 
W88-10284 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  THE  HYDROCHEMICAL  CONDI- 
TIONS OF  THE  RIVER  VISTULA  BELOW  THE 
DAM  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10366 


EFFECT  OF  THE  GOCZALKOWICE  DAM  RES- 
ERVOIR ON  ZOOBENTHOS  OF  THE  RIVER 
VISTULA  (SOUTHERN  POLAND), 

Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-10372 


FAUNISTIC  STUDY  OF  CHIRONOMIDS  (DIP- 
TERA)  OF  THE  UPPER  NESTE  D'AURE  (CEN- 
TRAL PYRENEES):  THE  IMPACT  OF  HYDRO- 
ELECTRIC SCHEMES  (ETUDE  FAUNISTIQUE 
DES^CHIRONOMIDES  (DIPTERA)  DE  LA 
HAUTE  NESTE  D'AURE  (PYRENEES  CEN- 
TRALES): IMPACT  DES  AMENAGEMENTS 
HYDROELECTRIQUES), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
G.  Gazagnes,  and  H.  Laville. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  2,  p 
149-159,  1985.  3  fig,  5  tab,  27  ref. 

Descriptors:  'Mountain  streams,  'Ecology, 
'Aquatic  habitats,  'Midges,  'Dam  effects,  *In- 
stream  flow,  'Population  dynamics,  'Ecosystems, 
Animal  populations,  France,  Pyrenees,  Compari- 
son studies,  Neste  d'Aure  River,  Esaragne  River, 
Hydroelectric  plants. 

This  is  a  study  of  the  chironomids  of  the  hydrogra- 
phical  system  of  the  Neste  d'Aure,  a  Pyrenean 
river  at  mean  altitude  (1000  to  1500  m).  Drift 
samples  taken  at  eight  stations  in  summer  (August 
and  September  1980)  and  winter  (February  1981) 
were  used  to  characterize  the  population  of  the 
river  at  mean  altitude  and  were  compared  with  the 
population  in  Estaragne,  a  river  in  the  same  system 
but  at  higher  altitude  (2370-1850  m).  Comparison 


of  populations  upstream  and  downstream  of  three 
reservoirs  showed  the  importance  of  flow  reserves 
for  maintaining  the  downstream  ecosystem.  (Au- 
thor's abstract) 
W88- 10466 


OBSERVATIONS  ON  THE  MIGRATION  BE- 
HAVIOR OF  ALEWIFE  (ALOSA  ALOSA  L.)  IN 
THE  ARTIFICIAL  CANAL  OF  GOLFECH  HY- 
DROELECTRIC PLANT (OBSERVATIONS  SUR 
LE    COMPORTEMENT    MIGRATOIRE    DES 
ALOSES  (ALOSA  ALOSA  L.)  DANS  LE  CANAL 
ARTIFICIEL  DE  L'USINE  DE  GOLFECH), 
Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  d'Ichthyologie  Appliquee. 
A.  Belaud,  R.  Dautrey,  R.  Labat,  J.  P.  Lartigue, 
and  P.  Lim. 

Annales  de  Limnologie  ANLIB3,  Vol.  21,  No.  2,  p 
161-172,  1985.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Fish  populations,  'Fish  migration, 
♦Temperature  effects,  'Canals,  Marking  tech- 
niques, Garonne  River,  Aquatic  habitats,  France, 
Water  temperature,  Hydraulics,  Hydroelectric 
plants. 

For  4  consecutive  years,  daily  fishing  over  the 
period  of  upstream  migration  of  alewives  (Alosa 
alosa  L.)  were  performed  on  the  site  of  Golfech,  a 
hydroelectric  plant  on  the  Garonne  River.  This 
paper  presents  observations  on  the  migratory  be- 
havior of  this  fish  in  the  artificial  canal  located 
between  the  plant  and  the  confluence.  The  migra- 
tion develops  in  spring  when  the  water  tempera- 
ture reaches  approximately  16  C  and,  above  this 
level,  the  maximal  affluence  of  alewives  corre- 
sponds with  increasing  temperature  phases.  The 
relationships  between  water  temperature  and  cap- 
ture abundance  is  significant  if  one  considers  the 
beginning  of  the  migration,  then  becomes  incon- 
sistent when  the  migration  reaches  the  maximum. 
Similar  to  the  thermal  factor,  there  are  hydraulic 
characteristics  that  influence  the  alewive  migration 
(water  flow  through  the  different  turbines,  down- 
stream level).  The  evaluation  of  the  fish  stock, 
using  marking  techniques,  is  not  satisfactory  be- 
cause of  the  small  number  of  fish  recaptured.  Anal- 
ysis of  daily  fishing  data  demonstrates  that  there  is 
no  accumulation  of  alewives  day  after  day,  in  front 
of  the  factory.  The  various  fishing  operations  indi- 
cate that  alewives  explore  diurnally  upward  and 
downward  in  the  artificial  canal  by  passing  on  the 
bottom.  Every  night  or  when  the  conditions  are 
unfavorable  they  stay  in  deep  water  downstream  in 
the  river.  Compared  with  previous  observations, 
the  actual  results  indicate  a  typical  migratory  be- 
havior in  an  artificial  canal.  (Author's  abstract) 
W88- 10467 


SIMULIIDAE  (DIPTERA:  NEMATOCERA)  OF 
THE  NESTE  D'AURE  (CENTRAL  PYRENEES) 
I.  THE  IMPACT  OF  HYDROELECTRIC 
SCHEMES  IN  THE  UPPER  VALLEY  (LES  SI- 
MULIIDAE (DIPTERA:  NEMATOCERA)  DE 
LA  NESTE  D'AURE  (PYRENEES  CENTRALES). 
I.  IMPACT  DES  AMENAGEMENTS  HYRODE- 
LECTRIQUE  DANS  LA  HAUTE), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
M.  Clergue-Gazeau,  and  G.  Gazagnes. 
Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  2,  p 
195-203,  1986.  1  fig,  4  tab,  21  ref. 

Descriptors:  'Population  density,  'Aquatic  insects, 
'Water  pollution  effects,  'Temperature  effects, 
'Thermal  pollution,  'Dam  effects,  'Instream  flow, 
On-site  data  collections,  Data  analysis,  Drift  sam- 
ples, Reservoirs,  Hydroelectric  plants,  Sampling, 
Aquatic  populations,  Aquatic  drift,  France,  In- 
sects. 

The  Simuliidae  collected  in  water  and  summer 
drift  samples  in  the  Neste  d'  Aure  (altitude  1 100  to 
1600  m),  a  regulated  stream  in  the  central  Pyrenees 
(France)  are  Tabulated.  The  population  distribu- 
tion was  analyzed  using  data  from  eight  drift  sta- 
tions chosen  upstream  and  downstream  of  three 
reservoirs.  The  analyses  shows  a  constant  reduc- 
tion in  the  number  of  nymphae  and  larvae  in  the 
samples  from  August  through  February.  In  stations 
1  and  2  (altitude  1400  m),  the  percent  of  Simuliidae 
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among  the  Dipterae  were  8%  in  August,  15%  in 
September,  and  practically  none  in  February.  In 
stations  3,  4,  and  5  (all  at  1360  m)  the  insect 
numbers  were  negligible  and  at  station  6  (1200  m) 
the  Simuliidae  were  64%  in  August,  44%  in  Sep- 
tember and  15%  in  February  of  the  total  Dipterae 
population.  The  Chironomidae  were  dominant. 
This  was  also  true  for  station  8  (1080  m;  reserve 
flow  downstream  of  the  dam,  where  in  August 
Simuliidae  were  81%  of  the  total  Diptera  popula- 
tion whereas  toward  February,  the  Chironomidae 
were  in  overwhelming  numbers  among  the  Dip- 
tera. The  existence  of  the  reserve  flow  provides 
conditions  which  result  in  maintaining  the  domi- 
nance of  the  Simuliidae  in  this  reach  of  the  stream. 
(Friedmann-PTT) 
W88-10478 


EFFECT  OF  IMPOUNDMENTS  ON  THE 
QUALITY  OF  WATER  AND  BIOCOENOSIS  IN 
THE  LOWLAND  STREAMS  RAWKA  AND 
SKIERNIEWKA  -  SUMMER  ASPECT, 

Polish  Academy  of  Sciences,  Mikolajki.  Inst,  of 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10607 


STUDY  OF  SOME  PHYSIOCHEMICAL  PROP- 
ERTIES OF  NILWALA  RIVER  WATERS  IN 
SOUTHERN  SRI  LANKA  WITH  SPECIAL  REF- 
ERENCE TO  EFFLUENTS  RESULTING  FROM 
ANTHROPOGENIC  ACTIVITIES, 
Ruhuna  Univ.,  Matara  (Sri  Lanka).  Dept.  of 
Botany. 

For  primary  bibliographic  entry  see  Field  4C. 
W88-10641 


INFLUENCE  OF  HABITAT  STRUCTURE  ON 
THE  FISH  ASSEMBLAGES  ASSOCIATED 
WITH  TWO  COOLING-WATER  INTAKE 
STRUCTURES  IN  SOUTHERN  CALIFORNIA, 

Occidental  Coll.,  Los  Angeles,  CA.  Dept.  of  Biol- 
ogy' 

For  primary  bibliographic  entry  see  Field  2L. 
W88- 10749 


CHANGES  IN  THE  UNDER-ICE  CHARACTER- 
ISTICS OF  LA  GRANDE  RIVIERE  PLUME 
DUE  TO  DISCHARGE  VARIATIONS, 

McGill  Univ.,  Montreal  (Quebec).  Inst,  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-10776 


TAMING     THE     WILD     MISSOURI     RIVER: 
WHAT  HAS  IT  COST, 

Nebraska  Game  and  Parks  Commission,  Norfolk. 
For  primary  bibliographic  entry  see  Field  6E. 
W88-10797 


IMPLICATIONS  IN  RECREATION  ON  RESER- 
VOIRS, 

Vyzkumny      Ustav      Vodohspodarsky,      Prague 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10807 


MERCURY  PROBLEM  IN  RECENTLY 
FORMED  RESERVOIRS  OF  NORTHERN 
MANITOBA  (CANADA):  EFFECTS  OF  IM- 
POUNDMENT AND  OTHER  FACTORS  ON 
THE  PRODUCTION  OF  METHYL  MERCURY 
BY  MICROORGANISMS  IN  SEDIMENT, 
National  Hydrology  Research  Inst.,  Saskatoon 
(Saskatchewan). 
T.  A.  Jackson, 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  45,  No.  1,  p  97-121,  January 
1988.  13  fig,  19  tab,  57  ref. 

Descriptors:  'Reservoirs,  *Methylmercury,  ♦Mer- 
cury, *Water  pollution  sources.  Microorganisms, 
Organic  matter,  Nutrients,  Heavy  metals,  Inorgan- 
ic compounds,  Clay,  Silt,  Water  pollution,  Erosion, 
Aerobic  conditions,  Floods,  Deposition,  Manitoba, 
Canada,  Hydroelectric  plants. 


Creation  of  hydroelectric  reservoirs  by  enlarge- 
ment of  riverine  lakes  and  flooding  of  adjacent 
forested  land  along  the  Churchill  River  diversion 
route  has  led  to  a  marked  rise  in  rates  of  methyl 
mercury  production  by  microorganisms  in  sedi- 
ments. This  phenomenon  has  resulted  primarily 
from  stimulation  of  microbial  activity  by  organic 
matter  in  submerged  land  areas  and  is  due  both  to 
utilization  of  organic  nutrients  by  methylators  and 
to  concomitant  oxygen  depletion.  Release  of  mer- 
cury from  scattered  low-level  sources  in  this  or- 
ganic matter  is  a  secondary  contributing  factor. 
Compared  with  submerge  terrestrial  organics,  or- 
ganic matter  from  aquatic  biota  has  only  been  of 
minor  importance  in  promoting  methyl  mercury 
production.  In  some  regions,  clay  and  silt  eroded 
from  shoreline  deposits  have  inhibited  methyl  mer- 
cury production  appreciably.  The  aerobic  condi- 
tions prevailing  in  well-flushed  mainstream  regions 
tend  to  increase  the  'availability'  of  sediment- 
bound  inorganic  mercury  for  methylation  while 
decreasing  the  rate  at  which  microbes  are  able  to 
methylate  the  mercury;  under  less  aerobic  condi- 
tions in  quiet  backwater  regions,  the  reverse  is 
true.  (Author's  abstract) 
W88-10823 


BREACHING  THE  MOUTH  OF  THE  BOT 
RIVER  ESTUARY,  SOUTH  AFRICA:  IMPACT 
ON  ITS  BENTHIC  MACROFAUNAL  COMMU- 
NITIES, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoolo- 
gy- 

H.  P.  De  Decker. 

Transactions  of  the  Royal  Society  of  South  Africa, 
Vol.  46,  Part  3,  p  231-250,  June  1987.  10  fig,  1  tab, 
28  ref. 

Descriptors:  *Bot  River  Estuary,  *Estuaries, 
♦Ecology,  *Benthic  fauna,  *Biomass,  'Population 
dynamics,  Saline  water,  Macrophytes,  Hydraulic 
engineering,  Limnology,  Population  exposure,  Bio- 
mass,  South  Africa,  Macroinvertebrates,  Cycling 
nutrients,  Species  diversity. 

The  changes  occurring  in  the  benthic  macrofaunal 
communities  of  the  Bot  River  estuary,  after  an 
artificial  opening  of  its  mouth  on  29  June  1983,  are 
presented  and  the  possible  short-  and  long-term 
effects  of  this  disturbance  on  their  ecology  are 
described.  Surveys  of  the  benthos  conducted  in 
December  1982  and  May  1983,  before  the  mouth- 
breaching,  are  compared  with  similar  surveys 
afterwards:  in  Oct.  1983,  a  week  prior  ot  reclosure 
of  the  estuary,  and  three  months  later,  in  Jan.  1984. 
The  total  number  of  species  decreased  from  23  in 
May  to  15  in  October;  however,  only  those  species 
that  contributed  less  than  5%  to  the  total  biomass 
in  May  were  lost.  The  largest  reduction  in  species 
abundance  and  biomass  were  related  to  the  col- 
lapse of  the  macrophyte,  Ruppia  maritima,  which 
is  intolerant  of  high  salinities.  The  species  that 
were  reduced  most  were  Arcuatula  capensis, 
Melita  zeylanica  and  Cyathura  estuaria.  These  spe- 
cies were  adversely  affected  by  the  loss  of  their 
attachment  substrate  (Arcuatula  capensis),  and  pos- 
sibly increased  predation  pressure  due  to  the  re- 
duction in  macrophytic  cover.  In  the  areas  not 
colonized  by  Ruppia,  the  dominant  species  exhibit- 
ed an  increase  while  the  mouth  was  open,  and  that 
transported  nutrients  from  the  decaying  macro- 
phytes in  the  shallows  to  communities  in  the 
deeper  waters.  This  assumption  is  strengthened  by 
the  fact  that  densities  in  the  deeper  areas  returned 
to  their  usual  low  levels  once  closure  of  the  mouth 
had  eliminated  these  currents.  In  the  longer  term, 
breaching  of  the  mouth  seems  to  influence  species 
composition  and  diversity.  After  an  extended 
period  of  separation  from  the  sea,  the  benthic 
macrofauna  appears  to  develop  towards  that  of  a 
coastal  lake.  The  unpredictable,  catastrophic  dis- 
turbance caused  by  opening  the  mouth,  however, 
interrupts  this  development  by  eliminating  the  'la- 
goonal'  species  and  thereby  also  maintaining  very 
low  species  diversities.  (Author's  abstract) 
W88-10868 


FRENCH  HAUT-RHONE:  HISTORICAL  GE- 
OGRAPHY AND  MANAGEMENT  OF  A  RIVER 
(LE  HAUT-RHONE  FRANCAIS  GEOGRAPHIE 
HISTORIQQUE  ET  GESTION  D'UN  FLEUVE), 


Lyon-3  Univ.  (France). 

J.  P.  Bravard. 

La  Houille  Blanche,  No.  1,  p  45-52,  1988.  6  fig,  4 

ref.  English  summary. 

Descriptors:      *River      regulation,      'Navigation, 
♦Rhone  River,  'France,  History. 

This  historical  geographical  study  concerns  the 
River  Rhone  between  Geneva  and  Lyon.  Human 
relations  with  the  fluvial  environment  and  the  ef- 
fects of  human  actions  on  the  dynamics  of  river 
changes,  e.g.,  improvements  for  navigational  pur- 
poses, are  considered.  An  understanding  of  the 
Haut-Rhone  from  an  historical  perspective  is  im- 
portant in  the  face  of  recent  discussions  concerning 
its  conservation  and  rehabilitation.  (Sand-PTT) 
W88- 10906 


DEWATERING  AND  WATER  SUPPLY  CON- 
SIDERATIONS: NEW  BONNEVILLE  NAVIGA- 
TION LOCK, 

Sweet,  Edwards  and  Associates,  Inc.,  Redmond, 

WA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11126 


SUITABILITY  OF  GLACIAL  GEOLOGY  AND 
HYDROGEOLOGY  OF  NORTHWEST  WASH- 
INGTON FOR  SITING  WASTE  MANAGE- 
MENT FACILITIES, 

Brown  (K.W.)  and  Associates,  Inc.,  College  Sta- 
tion, TX. 

For  primary  bibliographic  entry  see  Field  5E. 
W88-11129 

EFFECTS  OF  DEPLETION  OF  THE  OGAL- 
LALA  AQUIFER  AND  ACCOMPANYING 
IMPACT  ON  ECONOMIC  AND  AGRICULTUR- 
AL PRODUCTION  IN  THE  SOUTHERN  HIGH 
PLAINS  REGION  OF  THE  UNITED  STATES, 
Environmental  Protection  Agency,  Dallas,  TX. 
Region  VI. 
J.  M.  Lehe. 

IN:  Proceedings  of  the  Association  of  Ground 
Water  Scientists  and  Engineers  Southern  Regional 
Groundwater  Conference.  National  Water  Well 
Association,  Worthington,  OH.  1986.  p  410-426,  2 
fig,  3  tab,  19  ref. 

Descriptors:  'Groundwater  mining,  ♦Groundwater 
management,  ♦Economic  impact,  ♦Agriculture, 
♦Irrigation,  'Water  policy,  ♦Ogallala  Aquifer, 
'High  Plains  Region,  Semiarid  lands,  Prices,  Legal 
aspects,  Public  investment,  Water  costs,  Aquifers, 
Land  appraisals. 

The  semi-arid  High  Plains  Region  of  the  U.S.  has 
experienced  dramatic  increases  in  agricultural  pro- 
ductivity during  the  past  three  decades  due  to 
water-mining  for  irrigation.  The  consequence  has 
been  the  decline  of  the  Ogallala  Aquifer,  which  has 
been  mined  as  normal  mineral  depletion  for  eco- 
nomic benefit.  Value  of  groundwater  used  in  agri- 
culture relates  to  land  and  crop  values.  Real  estate 
credit  amounts  and  sale  prices  indicate  a  slight 
downward  trend.  These  measures  are  influenced 
by  many  factors.  Due  to  their  specificity,  they  may 
not  be  a  reliable  guide  to  the  general  value  of  land. 
Substitution  from  other  regions  of  the  nation  of 
agricultural  production  is  a  significant  portion  of 
natural  production.  Cultural,  especially  legal  and 
institutional,  changes  offer  the  key  to  extending  the 
usefulness  of  this  resource.  Such  adjustments  could 
include  adaptions  in  cropping  patterns,  reduced 
levels  of  beef  consumption,  public  groundwater 
ownership  with  accompanying  use  restrictions  and 
raising  water  prices  (service  charges).  Conjunctive 
management  of  surface  and  groundwater  is  likely 
to  optimize  resource  utilization  and  protection. 
(See  also  W88-1 1 182)  (Author's  abstract) 
W88-11211 
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CONSTRUCTION  OF  GEODETIC  NETWORKS 
FOR  STUDYING  CRUSTAL  MOVEMENTS 
WHEN  CREATING  HYDRAULIC  STRUC- 
TURES IN  SEISMIC  REGIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10221 


CURRENT  STATE  AND  WAYS  TO  DEVELOP 
ENGINEERING  GEOPHYSICS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88- 10426 


EVALUATION  OF  AN  AQUATIC  ECOREGION 
CLASSIFICATION  OF  STREAMS  IN  ARKAN- 
SAS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10458 


SATELLITE  REMOTE  SENSING  REQUIRE- 
MENTS FOR  HYDROLOGY  AND  WATER 
MANAGEMENT  FROM  THE  MID-1990S,  IN 
RELATION  TO  THE  COLUMBUS  PRO- 
GRAMME OF  THE  EUROPEAN  SPACE 
AGENCY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  7B. 
W88-10483 


GROUNDWATER  MONITORING  NETWORK 
RATIONALIZATION  USING  STATISTICAL 
ANALYSES  OF  PIEZOMETRIC  FLUCTUA- 
TION, 

Agriculture     and     Water     Resources     Research 

Centre.  Baghdad  drag). 

S.  B.  Jawad,  and  K.  A.  Hussien. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  2,  p  181-191,  April  1988.  4  fig,  2  tab,  12  ref. 

Descriptors:  'Piezometers,  "Hydrology,  'Geohy- 
drology,  *Network  design,  'Groundwater  moni- 
toring, 'Statistical  methods,  'Monitoring  wells, 
Model  studies,  Mathematical  studies,  Hydrology, 
Geohydrology,  Erbil  Basin,  Iraq,  Monitoring 
wells,  Aquifers,  Groundwater. 

The  use  of  a  multivariate  analysis  approach  to 
rationalize  a  piezometric  network  is  not  new.  The 
utilization  of  its  results  for  the  distinction  of  zones 
with  particular  fluctuation  patterns  is  a  contribu- 
tion which  has  fruitful  outcomes.  This  technique 
was  applied  with  success  to  the  Erbil  hydrogeolo- 
gical  basin  in  Iraq  where  a  network  of  only  15 
wells  out  of  an  original  network  of  68  wells  (moni- 
tored for  about  three  years)  is  retained  for  the 
purpose  of  future  monitoring  of  the  yearly  changes 
in  the  aquifer  storage.  This  new  network  repre- 
sents at  least  four  fluctuation  patterns  of  the  piezo- 
metric surface  in  two  different  aquifers.  (Author's 
abstract) 
W88- 10493 


RECOMMENDATIONS  FOR  WATER  QUAL- 
ITY INVESTIGATION  OF  DRINKING  WATER 
SUPPLY  RESERVOIRS  IN  CZECHOSLOVA- 
KIA, 

Ceskoslovenska   Akademic   Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10805 


SIMPLE  SELF-RELEASING   CORESAMPLER, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Kraiinne  Ekologie. 

V.  Hruska. 

I.imnologica  LMNOA8,  Vol.  17,  No.  2,  p  259-261, 

October  1986.  1  fig,  1  tab,  7  ref. 

Descriptors:  'Core  drilling,  'Sampling,  'Mud, 
'Testing  procedures,  'Field  tests.  Technology, 
Data  collection. 


A  sampler  with  a  sampling  area  of  22  sq  cm 
commercially-produced  rubber  ball  as  the  main 
part  of  the  closing  valve.  While  penetrating  into 
mud,  the  tube  shifts  into  the  bayonet  socket  and 
moves  the  valve  support.  When  the  valve  is  re- 
leased, it  drops  and  closes  the  sampling  tube.  Com- 
ments on  the  size  of  the  sieves  are  included.  Low 
volumes  of  mud  (220-660  ml  if  samples  are  10-30 
cm  thick)  permit  use  of  relatively  small  sieves.  A 
diameter  of  23  cm  and  415  sq  cm  of  area  have 
proven  to  be  convenient.  This  size  permits  suffi- 
ciently rapid  washing  during  field  sampling  with 
successive  washing  of  different  sample  fractions  in 
the  bucket  directly  in  a  boat  if  necessary.  (Author's 
abstract) 
W88-10812 


APPLICATION  OF  SEISMIC,  EM  AND  RESIS- 
TIVITY TECHNIQUES  TO  DESIGN  A 
GROUND  WATER  MONITORING  PROGRAM 
AT  A  LANDFILL  IN  NORTHWESTERN  ILLI- 
NOIS. 

Geotechnology,  Inc.,  St.  Louis,  MO. 
M.  Ehrlich,  and  L.  C.  Rosen. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987  p 
189-206,  10  fig. 

Descriptors:  'Monitoring,  'Path  of  pollutants, 
'Network  design,  'Groundwater,  'Landfills, 
'Waste  disposal,  Geophysics,  Seismology,  Electro- 
magnetic waves,  Resistivity,  Illinois,  Domestic 
wastes,  Industrial  wastes,  Geology,  Groundwater- 
surface  relations,  Soil  surveys,  Water  quality  con- 
trol. 

An  approximately  80-acre  site  had  been  used  as  an 
uncontrolled  landfill  for  municipal  and  industrial 
wastes.  Site  geology  included  shale  overlain  by 
sand,  till,  and  fill.  Several  streams  intersect  the  site 
and  groundwater  was  encountered  at  depths  rang- 
ing from  0  to  15  feet  (4.6  m).  Seismic  refraction, 
electromagnetic  (EM),  and  resistivity  geophysical 
techniques  were  employed.  Equipment  used  in- 
cluded a  multichannel  signal-enhancement  seismo- 
graph with  filter  capabilities,  an  electromagnetic 
system,  and  an  earth-resistivity  meter.  Data  ob- 
tained from  the  survey  helped  determine  lithology, 
define  the  limits  of  fill  material  and  aid  design  of 
the  soil-boring  and  groundwater-monitoring  pro- 
gram. (See  also  W88-11031)  (Author's  abstract) 
W88-11C43 


INVESTIGATING  SUBSURFACE  FUEL  RE- 
LEASES USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  Fort  Collins,  CO. 
T  .  Holbrook. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
249-265,  5  fig,  2  tab,  6  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater, 
'Groundwater  pollution,  'Fuel,  'Underground 
storage,  'Leakage,  Ambient-temperature  head- 
space  analysis,  Urban  areas,  Soil  analysis,  Water 
sampling,  Urban  hydrology,  Soil  gases,  Soil  con- 
tamination. Hydrocarbons,  Pollutant  identification, 
Case  studies,  Wells. 

Investigations  of  subsurface  fuel  releases  in  an 
urban  setting  are  complicated  by  a  variety  of  fac- 
tors. A  preliminary  investigation  is  necessary  to 
review  existing  information  available  for  a  given 
site  prior  to  formulating  plans  for  soil  or  ground- 
water sampling.  Most  critical  at  this  stage  is  the 
identification  of  buried  water,  sewer,  or  other  utili- 
ty lines  that  form  the  'urban  hydrogeology'  of  the 
site.  The  next  recommended  step  is  to  plan  a  soil- 
vapor  survey  to  define  the  occurrence  of  fuel 
vapors  in  the  vadose  zone.  Several  soil-vapor 
survey  methods  for  obtaining  specific  and  relative 
levels  of  contamination  at  several  points  are  avail- 
able. Following  a  protocol  for  ambient-tempera- 
ture headspace  (ATH)  analysis  yields  valuable  data 
on  relative  volatile-hydrocarbon  contamination  of 
soils  near  leaking  underground  storage  tanks.  Re- 
sults of  a  recently-completed  laboratory  study  sup- 
port the  validation  of  the  ATH  method  as  a  sensi- 


tive hydrocarbon-detection  method.  A  case  study 
in  which  this  method  has  been  used  is  discussed. 
The  design,  location,  and  number  of  monitoring 
and  recovery  wells  can  be  optimized  using  ATH 
data.  (See  also  W88-1 1031)  (Author's  abstract) 
W88-11046 


DESIGN  AND  IMPLEMENTATION  OF  AN  EF- 
FECTIVE   SOIL    GAS    MONITORING    PRO- 
GRAM   FOR    FOUR-DIMENSIONAL    MONI- 
TORING OF  VOLATILE  ORGANICS  IN  THE 
SUBSURFACE, 
IEP,  Inc.,  Westerville,  OH. 
G.  L.  Yeates,  and  D.  M.  Nielsen. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987    p 
283-307,  4  fig,  1  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Soil  gases,  'Organic  compounds, 
'Monitoring,  'Network  design,  Design  criteria, 
Spatial  distribution,  Temporal  distribution,  Sam- 
pling, Chemical  analysis,  Data  interpretation,  On- 
site  data  collections,  Pollutant  identification,  Ob- 
servation wells,  Cleanup  operations. 

One  of  the  most  innovative  and  versatile  tech- 
niques available  to  groundwater  scientists  today 
for  defining  and  characterizing  subsurface  con- 
tamination caused  by  volatile  organics  is  soil-gas 
monitoring.  A  network  of  soil-gas  probes  can  be 
designed  and  installed  to  monitor  the  movement 
and  changes  in  the  chemistry  of  subsurface  vola- 
tile-organic contamination  four-dimensionally,  i.e., 
areally,  with  depth,  and  over  time.  To  ensure  that 
representative  soil-gas  samples  are  collected  for 
analysis,  a  number  of  site-specific,  system-wide, 
and  individual  probe-design  criteria  must  be  devel- 
oped prior  to  the  installation  of  a  soil-gas  monitor- 
ing network.  In  addition,  careful  planning  must  go 
into  the  design  of  the  soil-gas  sample  collection 
and  analysis  phase  of  the  soil-gas  program  to 
ensure  that  analytical  results  obtained  are  both 
accurate  and  precise.  It  is  not  possible  to  design  an 
effective  soil-gas  monitoring  system  using  a  'cook- 
book' approach.  Instead,  all  site-specific  variables 
must  be  examined  and  incorporated  into  the  system 
design.  Using  a  database  developed  from  a  series  of 
soil-gas  monitoring  probes  it  is  possible  to  identify 
sources  of  contamination,  determine  soil-gas  migra- 
tion routes,  assess  the  amount  of  time  that  has 
passed  between  the  release  of  the  contaminant  and 
monitoring  by  identification  of  contaminant  decay 
products  (natural  and/or  biodegradation),  assist  in 
the  location  of  groundwater  monitoring  wells,  and 
monitor  the  effectiveness  of  site-remediation  activi- 
ties. (See  also  W88-1 1031)  (Shidler-PTT) 
W88-11049 


UNIFIED  GROUND  WATER  MONITORING 
PROGRAM, 

Waste  Management  of  North  America,  Southfield, 
MI.  Northwest  Regional  Office. 
R.  L.  Stegen,  W.  J.  Gresham,  and  M.  E.  Carlson. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
377-405,  1  fig,  9  tab,  27  ref. 

Descriptors:  'Monitoring,  'Water  quality  control, 
'Sanitary  landfills,  'Groundwater,  'Groundwater 
movement,  'Leaching,  'Groundwater  pollution, 
Cost  analysis,  Path  of  pollutants,  Chemical  oxygen 
demand,  Chlorides,  Iron,  Manganese,  Sodium, 
Specific  conductivity,  Phenols,  Organic  com- 
pounds, Public  health,  Environmental  effects,  Ke- 
tones, Tolune,  Volatile  organic  compounds. 

The  objective  of  a  groundwater  monitoring  pro- 
gram at  a  sanitary  landfill  is  to  determine  if  leach- 
ate  constituents  have  entered  the  groundwater.  A 
selection  process  was  devised  to  evaluate  leachate 
constituents  and  includes  considering  the  presence, 
mobility,  persistence,  analytical  reliability,  concen- 
tration contrast,  and  analytical  cost  of  each  constit- 
uent detected  in  the  leachate.  A  list  of  recommend- 
ed indicator  parameters  was  established  which  in- 
cludes: ammonia,  chemical  oxygen  demand,  chlo- 
ride, iron,  manganese,  sodium,  specific  conduct- 
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ance,  total  phenolics,  and  volatile  organics  (1,1- 
dichlorethane,  1,2-trans-dichloroethylene,  methyl 
ethyl  ketone,  methylene  chloride,  and  toluene). 
Should  contaminant  migration  be  detected,  a  risk 
assessment  needs  to  be  conducted  to  determine  the 
associated  public  health  and  environmental  im- 
pacts. (See  also  W88-11031)  (Author's  abstract) 
W88-11054 


MIDWESTERN  MONITORING  WELL  INSTAL- 
LATION AND  DEVELOPMENT, 

Geotechnology,  Inc.,  St.  Louis,  MO. 
K.  D.  Olson. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
407-415,  2  fig. 

Descriptors:  *Monitoring,  *Waste  disposal, 
♦Groundwater,  'Wells,  Hazardous  materials,  Con- 
tracts, Specifications,  Engineering,  Illinois,  Soil 
types,  Water  sampling.  Drilling,  Water  table,  Well 
filters,  Water  quality  control. 

A  case  history  is  utilized  to  review  some  of  the 
problems  encountered  with  monitoring  well  instal- 
lation at  a  midwestern  hazardous-waste  site;  the 
role  of  contractual  specifications  and  the  use  of 
practical  field-engineering  judgement  are  addition- 
ally reviewed.  An  Illinois  EPA  site  south  of  Chica- 
go called  for  the  installation  of  15  monitoring  wells 
allowing  for  the  monitoring  of  groundwater  in  a 
thick  sequence  of  sands  and  silts  underlain  by  a 
competent  and  relatively  impermeable  clay.  Well 
installation  problems  included  heaving  sands  and 
sample  recovery  during  drilling,  installation  of 
filter  packs  and  seals  in  high  water  table  conditions 
during  well  emplacement,  and  filter-pack  stabiliza- 
tion during  well  development.  (See  also  W88- 
11031)  (Author's  abstract) 
W88-11055 


INSTALLATION  OF  OBSERVATION  WELLS: 
THE  HIDDEN  COSTS, 

Groundwater  Technology,  Inc.,  North  Ridgeville, 
OH. 

L.  L.  Perisse,  and  P.  M.  Yaniga. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  p 
443-456,  2  fig,  3  tab. 

Descriptors:  *Wells,  'Drilling,  'Water  quality  con- 
trol, 'Groundwater,  'Observation  wells,  'Costs, 
Underground  storage,  Storage  tanks,  Leakage,  En- 
gineering personnel,  Aquifer  systems,  Perched 
water  table,  Groundwater  barriers,  Clays,  Ground- 
water pollution,  Case  studies.  Potable  water, 
Design  criteria,  Water  sampling,  Construction 
costs,  Construction  materials. 

With  the  advent  of  an  ever-increasing  focus  on 
underground  storage  tanks,  and  the  leaks  and 
losses  associated  with  them,  comes  an  increase  in 
the  number  of  required  observation  wells  installed 
throughout  the  country.  In  midwestern  states, 
multi-aquifer  systems  often  exist  wherein  a  perched 
water  table  overlies  one  or  more  deeper  aquifers. 
These  aquifers  may  be  separated  by  confining 
layers,  most  often  clays.  As  a  result,  much  of  the 
contamination  that  originates  from  a  point  source 
above  or  slightly  below  the  ground  surface  is 
fortunately  restricted  to  this  perched,  limited-use 
water  table.  One  of  the  two  case  studies  presented 
describes  an  unsupervised  drilling  program  which 
resulted  in  the  penetration  of  both  the  shallow 
perched  zone  and  a  deeper  potable  aquifer  via  poor 
well  design  and  installation.  As  a  result  of  this 
oversight,  a  considerable  amount  of  additional  cost 
was  incurred.  This  included  additional  sampling, 
additional  properly  installed  and  constructed  well 
installations  into  the  lower  aquifer  to  prove  the 
presence  of  absence  of  induced  impacts,  plugging 
the  improperly-constructed  wells,  and  addressing 
the  potential  potable  water  supply  contamination. 
The  other  case  study  highlighted  describes  wells 
which  were  properly  designed  (from  the  physical 
standpoint)  to  monitor  geologic  and  hydrogeologic 
information;  however,  the  most  important  factor  to 
be  considered  at  this  site,  well  material,  was  over- 
looked. Seven  2-inch  diameter  PVC  observation 


wells  had  been  installed,  yet  all  the  potential  con- 
taminants whose  possible  presence  was  being  in- 
vestigated are  chemically  incompatible  with  PVC 
materials.  Consequently,  it  will  be  necessary  to 
replace  the  PVC  with  stainless  or  galvanized  steel, 
at  a  substantial  additional  cost.  (See  a'so  W88- 
11031)(Shidler-PTT) 
W88-11057 


DESIGN  OF  LYSIMETER  LEAK  DETECTOR 
NETWORKS  FOR  SURFACE  IMPOUND- 
MENTS AND  LANDFILLS, 

In-Situ,  Inc.,  Laramie,  WY. 

A.  C.  Bumb,  C.  R.  McKee,  R.  B.  Evans,  and  L.  A. 

EcCaCS. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  381-403.  16  fig,  2  tab,  37  ref.  EPA  Cooperative 
Agreement  CR  812189-01-0. 

Descriptors:  'Water  pollution  control,  'Network 
design,  'Lysimeters,  'Monitoring,  'Leakage, 
'Landfills,  'Design  criteria,  Soil  water,  Vadose 
water,  Reservoirs,  Contamination,  Hazardous  ma- 
terials, Mathematical  models. 

Sampling  of  soil  pore  moisture  in  the  vadose  zone 
underneath  land  disposal  facilities  (landfills  and 
surface  impoundments)  for  hazardous  waste  has 
been  suggested  as  an  'early  warning  system'  to 
detect  leakage  from  these  facilities.  Some  states 
require  vadose  zone  moisture  sampling  at  such 
sites.  Given  a  leak  of  a  particular  size,  mathemati- 
cal models  can  estimate  the  necessary  moisture 
sample  volume  collection  times  and  lysimeter  spac- 
ings  to  guarantee  detection  of  the  leak.  Examina- 
tion of  47  hazardous  waste  sites  existing  in  1984 
indicated  that  most  were  located  in  areas  with 
water  tables  too  shallow  to  permit  vadose  zone 
detection  monitoring.  Several  of  the  sites  with 
adequate  vadose  zones  had  soils  which  could  be 
described  as  loamy  sand,  silt  loam,  or  silty  clay. 
For  a  particular  loamy  sand  with  a  saturated  hy- 
draulic conductivity  of  0.000001  cm/sec,  the  maxi- 
mum ceramic  lysimeter  spacing  is  15.5  feet  at  a 
depth  of  30  feet  to  collect  a  moisture  sample  of  10 
ml  in  one  week.  For  a  silt  loam,  maximum  lysime- 
ter spacing  would  be  17  feet  at  a  depth  of  15  feet. 
For  silty  clays,  the  maximum  lysimeter  spacing  is  7 
feet  at  a  depth  of  2  feet;  maximum  emplacement 
depth  is  about  9  feet.  Calculations  show  that  in 
some  soils,  suction  lysimeters  will  not  be  able  to 
collect  usable  moisture  samples.  Since  soil  proper- 
ties vary  widely,  appropriate  soil  measurements 
and  modeling  must  be  performed  at  each  disposal 
facility  to  estimate  lysimeter  performance  and  to 
select  locations  for  emplacement.  (See  also  W88- 
11121)  (Author's  abstract) 
W88-11141 


STATISTICAL  ASPECTS  OF  DESIGNS  FOR 
STUDYING  SOURCES  OF  CONTAMINATION, 

National   Bureau  of  Standards  (NEL),  Gaithers- 
burg,  MD.  Center  for  Applied  Mathematics. 
W.  S.  Liggett. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  22-40,  5  fig,  3  tab, 
22  ref. 

Descriptors:  'Data  acquisition,  'Network  design, 
'Water  pollution  sources,  'Groundwater  pollution, 
'Monitoring,  'Statistical  analysis,  Waste  manage- 
ment, Sampling,  Environmental  control,  Water 
quality. 

A  design  for  studying  sources  of  environmental 
contamination  must  start  with  a  basis  for  distin- 
guishing the  contamination  of  interest  from  the 
background.  As  part  of  this  basis,  the  design 
should  provide  a  method  for  assessing  the  sampling 
and  measurement  error.  Because  of  problems  with 
reports  of  none  detected,  the  design  should  also 
include  a  plan  for  analyzing  intermediate  laborato- 
ry results  in  addition  to  the  reported  values.  This 
paper  discusses  these  aspects  of  design  in  the  con- 
text of  monitoring  the  groundwater  around  a  waste 
management  facility.  A  design  appropriate  for  spa- 
tially and  temporally  varying  backgrounds  is  pro- 
posed and  illustrated  with  monitoring  results  from 


Alabama  and  Florida.  To  assess  the  sampling  error, 
the  proposed  design  specifies  resampling  each  well 
after  a  period  of  a  few  days.  Experiments  to  check 
this  procedure  are  suggested.  The  proposed  design 
incorporates  and  supplements  the  Environmental 
Protection  Agency  laboratory  method  for  total 
organic  halide.  In  addition,  some  difficult  design 
problems  that  involve  nonnormality  and  nonlinear 
measurement  methods.  (See  also  W88-11158)  (Au- 
thor's abstract) 
W88-11161 


QUALITY  ASSURANCE  PROJECT  PLANS  -  A 
KEY  TO  EFFECTIVE  COOPERATIVE  MONI- 
TORING PROGRAMS, 

Environmental    Protection    Agency,   Washington, 
DC.  Quality  Assurance  Management  Staff. 
M.  W.  Brossman,  T.  J.  Hoogheem,  and  R.  C. 
Splinter. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  53-61. 

Descriptors:  'Quality  control,  'Project  planning, 
'Monitoring,  'Administrative  aspects,  'Data  ac- 
quistions,  Interagency  relations,  Environmental 
Protection  Agency,  Environmental  control,  Gov- 
ernmental interrelations. 

The  use  of  cooperative  monitoring  programs,  in- 
volving the  co-mingling  of  data  of  the  regulated 
community  and  the  'regulators,'  can  lead  to  effec- 
tive utilization  of  resources  and  contribute  to  coop- 
erative solutions  to  pollution  control  programs. 
Such  benefits  can  only  be  realized,  however,  under 
controls  that  ensure  the  comparability  and  validity 
of  data  obtained  through  well-defined  roles  and 
work  plans.  A  key  to  this  control  is  the  Work/ 
Quality  Assurance  (QA)  Project  Plan  developed 
cooperatively  by  a  team  consisting  of  federal,  in- 
dustry and  state/municipal  representatives.  A  com- 
prehensive Work/Quality  Assurance  Project/ 
Work  Plan  Guidance  document  has  been  devel- 
oped in  the  Office  of  Water,  U.S.  Environmental 
Protection  Agency  (EPA),  which  should  effective- 
ly meet  QA  requirements  for  a  wide  range  of  users 
and  types  of  water-monitoring  tasks.  This  guidance 
document  is  designed  to  cover  all  aspects  of  water 
environmental  measurement  from  field  sampling 
through  laboratory  analysis  and  data  reduction 
and,  where  applicable,  computer  input.  The  docu- 
ment integrates  a  work  plan  with  a  QA  plan  elimi- 
nating the  dual  effort  of  overlapping  plan  develop- 
ments and  assuring  practical  incorporation  of  qual- 
ity assurance/quality  control.  In  addition,  the  com- 
bination of  the  work  plan  and  QA  plan  provides  a 
comprehensive  basis  to  establish  sound  coordina- 
tion and  agreement  for  cooperative  monitoring 
tasks.  This  guidance  document  is  currently  in  pilot 
implementation  throughout  the  United  States.  (See 
also  W88-1 1 158)  (Author's  abstract) 
W88-11163 


WASTE  MANAGEMENT  AND  GROUND 
WATER  MONITORING  PRACTICES:  A  COM- 
PARISON OF  TECHNIQUES  IN  THE  BEAU- 
MONT FORMATION,  TEXAS  CITY,  TEXAS, 

Texas  Water  Commission,  Austin. 

For  primary  bibliographic  entry  see  Field  5E. 

W88-11189 


MONITORING  A  HYDROCARBON  LAND 
TREATMENT  FACILITY  IN  CLAYEY  GLA- 
CIAL TILL, 

Tellus  Consultants,  Inc.,  Minneapolis,  MN. 
R.  J.  Kadwell,  and  J.  A.  Magner. 
IN:  Proceedings  of  the  NWW A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  329-339,  3  fig,  8  ref. 

Descriptors:  'Land  treatment,  'Soil  contamina- 
tion, 'Monitoring,  'Hydrocarbons,  'Crude  oil, 
'Cleanup  operations,  Hydrology,  Vadose  water, 
Geology,  Hydrogeology,  Saturation  zone,  Plumes, 
Aquicludes,  Aquitards,  Minnesota,  Oil  spills. 
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Background  and  site-specific  information  are  pro- 
vided for  the  construction  of  a  land  treatment 
facility  designed  to  treat  crude  oil-contaminated 
soil  from  an  oil  spill  that  occurred  in  November 
1985  in  central  Minnesota.  The  geologic  setting, 
site  hydrogeology,  and  site-specific  vadose  hydrol- 
ogy also  are  described.  The  site  evaluation  showed 
that  the  upper  zone  of  saturation  at  the  site  was 
separated  from  the  treatment  zone  by  approximate- 
ly 10  to  15  feet  of  clayey,  glacial  till  that  acts  as  an 
aquiclude/aquitard.  The  authors  concluded,  based 
on  these  hydrogeologic  conditions,  that  monitor- 
ing the  saturated  zone  would  not  provide  early 
warning  for  potential  contaminant  release  from  the 
treatment  zone.  However,  since  the  upper  unsatu- 
rated drift  contained  significant  secondary  porosity 
and  permeability  that  could  allow  'bypass'  flow  to 
leave  the  treatment  zone,  it  was  concluded  that 
vadose  zone  monitoring  as  presented  here  was 
appropriate  for  this  site  and  would  provide  early 
warning  of  potential  contaminant  release  from  the 
treatment  zone.  Therefore,  the  lysimeter  system 
described  is  the  primary  monitoring  system  chosen 
(See  also  W88-11213)  (Fremann-PTT) 
W88-11233 


STRATEGY   FOR  DETECTING  SUBSURFACE 
ORGANIC  CONTAMINANTS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A 

W88-11235 


FIELD  AND  INTERPRETATION  TECH- 
NIQUES FOR  DELINEATING  SUBSURFACE 
PETROLEUM  HYDROCARBON  SPILLS 
USING  SOIL  GAS  ANALYSIS, 

Tracer  Research  Corp.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11239 


FRONTIERS  OF  MASSIVELY  PARALLEL  SCI- 
ENTIFIC COMPUTATION. 

For  primary  bibliographic  entry  see  Field  7C. 
W88- 11264 
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COMPARISON  OF  EXTRACTION  METHODS 
IN  THE  DETERMINATION  OF  ADENOSINE 
TRIPHOSPHATE  (ATP)  IN  PHYTOPLANK- 
TON  AND  SESTON, 

Finnish  Inst,  of  Marine  Research,  Helsinki. 
E.  Lahdes,  J.  M.  Leppanen,  and  I.  Makinen. 
Aqua  Fennica  AQFEDI,  Vol.  17,  No.  1,  p  43-49 
1987.  3  fig,  2  tab,  20  ref 

Descriptors:  'Biochemical  tests,  'Adenosine  tri- 
phosphate, *Seston,  'Biomass,  'Phytoplankton, 
•Aquatic  plants,  'Biochemistry,  Metabolism,  Chlo- 
rophyll, Brackish  water,  Lakes,  Chlorophyta, 
Comparison  studies. 

The  efficiency  of  boiling  Tris  and  glycine  buffers 
and  cold,  1%,  5%  and  10%  (weight/volume)  solu- 
tions of  TCA  was  tested  in  the  extraction  of  adeno- 
sine triphosphate  (ATP)  from  phytoplankton  cul- 
tures and  natural  plankton  communities  of  lake  and 
brackish  water.  Extraction  with  TCA  solutions 
yielded  the  highest  ATP  concentrations  in  quanti- 
tative determination  of  ATP  in  cultures.  10%  TCA 
was  the  most  efficient  especially  for  populations 
containing  green  algae.  There  was  no  significant 
difference  between  the  extractants  in  the  case  of 
lake  and  brackish  water  samples  For  rapid  detec- 
tion of  the  relative  amount  of  living  biomass,  1% 
TCA  seemed  to  be  the  most  suitable.  Tris  and 
glycine  buffers  tended  to  yield  the  lowest  ATP 
concentrations  and  boiling  extractants  are  difficult 
to  handle  in  the  field  The  ATP  content  of  the  cells 
and  the  ratio  of  ATP  to  chlorophyll  a  varied  with 
the  extraction  efficiency,  physiological  state  of  the 
cells,  and  species  composition  of  the  samples.  (Au- 
thor's abstract) 
W88-10114 


INVENTORY  OF  RIVER  BASIN  CHARACTER- 
ISTICS IN  FINNISH  CONDITIONS  USING 
SATELLITE  IMAGERY, 

Technical  Research  Center  of  Finland,  Helsinki. 
R.  Kuittinen,  and  Y.  Sucksdorff. 
Aqua  Fennica  AQFEDI,  Vol.  17.  No.  2,  p  97-114 
1987.  12  fig,  9  tab,  11  ref. 

Descriptors:  'Finland,  'Satellite  technology, 
'River  basins,  'Watercourses,  'Channel  morpholo- 
gy, 'Remote  sensing,  Geography,  Water  quality, 
Monitoring,  Flow  rates,  Data  acquisitions,  Stream- 
flow,  Surveys. 

The  Technical  Research  Center  of  Finland  and 
National  Board  of  Waters  and  Environment  have 
together  developed  a  system  for  determining  basin 
characteristics  using  satellite  imagery.  The  system 
is  flexible,  so  that  different  kinds  of  images  can  be 
used  and  the  results  can  be  integrated  into  the 
geographic  information  system  of  th  National 
Board  of  Waters  and  Environment,  which  is  based 
on  a  GIS  program  called  FINGIS,  developed  by 
the  National  Board  of  Survey  of  Finland.  This 
method  allows  updating  of  the  information  on  the 
physiographic  factors  when  needed  and  thus  facili- 
tates forecasting  of  the  quantity  and  quality  of  the 
water  and  monitoring  of  the  watercourses  them- 
selves. The  results  have  been  promising  and  oper- 
ational interpretations  can  be  started.  (Author's 
abstract) 
W88-10117 


UTILITY  OF  THE  MORPHOEDAPHIC  INDEX 
IN  THE  PREDICTION  OF  FISH  YIELD  IN 
FINNISH  LAKES, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10121 


PITFALLS  IN  THE  AQUATIC  PHOTOCHEM- 
ISTRY TESTING  OF  CHLORINATED  ARO- 
MATIC COMPOUNDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology,  Environmental  Chemistry,  and  Drink- 
ing Water. 

For  primary  bibliographic  entry  see  Field  5A 
W88-10139 


PHOTOLYSIS  OF  RHODAMINE-WT  DYE, 

Geological  Survey,  NSTL  Station,  MS. 

D.  Y.  Tai,  and  R.  E.  Rathbun. 

Chemosphere  CMSHAF,  Vol.   17,  No    3    p  559- 

573,  1988.  3  fig,  7  tab,  27  ref. 

Descriptors:  'Tracers,  'Rhodamine  dyes, 
'Groundwater  movement,  'Streamflow,  'Dyes, 
'Photolysis,  Chemical  reactions,  Sunlight,  Fluores- 
cence, Humic  acids,  Seasonal  variations,  Synergis- 
tic effects,  Path  of  pollutants,  Dispersion,  Mixing. 

Photolysis  of  rhodamine-WT  dye  under  natural 
sunlight  conditions  was  determined  by  measuring 
the  loss  of  fluorescence  as  a  function  of  time. 
Sunlight  photolysis  of  rhodamine-WT  dye  in  water 
has  a  slow  but  measurable  rate.  For  natural  water 
containing  high  humic  substances,  the  photolysis 
rate  may  increase  significantly.  Rate-coefficients  at 
30  N  latitude  ranged  from  0.0477/day  for  summer 
to  0.0316/day  for  winter.  Experimental  coefficients 
were  in  good  agreement  with  values  calculated 
using  a  laboratory-determined  value  of  the  quan- 
tum yield.  Low  pH  of  the  water  may  cause  initial 
quenching  of  the  fluorescence  but  does  not  affect 
the  photolysis  rate.  With  the  laboratory-deter- 
mined quantum  yield,  the  photolysis  rate  can  be 
calculated  as  a  function  of  the  latitude,  season,  and 
depth  of  water.  It  is  suggested  in  conducting  long 
time-period  hydrological  measurements  that  an  es- 
timate of  the  dye  loss  due  to  sunlight  photolysis  be 
calculated.  (Friedmann-PTT) 
W88-10144 


MEASURED  AND  MODELED  FATE  OF  DIS- 
PERSE YELLOW  42  IN  AN  OUTDOOR  POND, 

Bayreuth  Univ.  (Germany,   F.R.).   Fakultaet  fuer 

Biologie,  Chemie,  Geowissenschaften. 

K.  W  Schramm,  M.  Hirsch,  R.  Twele,  and  O. 


Hutzinger. 

Chemosphere  CMSHAF,  Vol.  17,  No.  3,  p  587- 
595,  1988.  9  fig,  1  tab,  8  ref.  Umweltbundesamt, 
Berlin  (No.  10605032). 

Descriptors:  'Tracers,  'Dye  dispersion,  'Photolyt- 
ic  degradation,  'Dyes,  'Path  of  pollutants,  *Hy- 
drologic  models,  'Chemical  reactions,  'Fate  of 
pollutants,  Statistical  analysis,  Model  studies, 
Ponds. 

The  dye  Disperse  Yellow  (DY  42,  C.I.  No.  10338) 
was  tested  in  an  outdoor  pond  to  compare  its 
measured  fate  with  modeled  fate  data.  Models  used 
were  Mackay  4  and  Exams  2.  All  important  param- 
eters such  as  physiochemical  properties  and  biolog- 
ical and  chemical  reaction  rates,  which  determine 
the  fate  of  the  chemical,  were  introduced  into  the 
models.  There  was  good  agreement  between  the 
calculated  and  measured  behavior  of  DY  42. 
Mackay  4  simulated  the  fate  of  the  substance 
slightly  better  than  Exams  2  as  shown  by  statistics. 
(Author's  abstract) 
W88-10145 


MERITS  OF  MACROFAUNAL  COLONIZA- 
TION OF  INTERTIDAL  MUDFLATS  FOR  POL- 
LUTION MONITORING:  PRELIMINARY 
STUDY, 

Ministry  of  Works  and   Development,   Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10158 


DETERMINATION  OF  MO(VI)  IN  TAP 
WATER  AND  SEA-WATER  BY  DIFFEREN- 
TIAL-PULSE POLAROGRAPHY  AND  CO-FLO- 
TATION, 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 

J.  L.  Hidalgo,  M.  A.  Gomez,  M.  Caballero,  R. 

Cela,  and  J.  A.  Perez-Bustamante. 

Talanta  TLNTA2,  Vol.  35,  No.  2,  p  301-305,  April 

1988.  2  fig,  5  tab,  23  ref. 

Descriptors:  'Water  analysis,  'Molybdenum, 
'Drinking  water,  'Seawater,  'Polarographic  anal- 
ysis, Trace  metals,  Natural  waters,  Potable  water. 

The  combination  of  classical  polarographic  meth- 
ods and  a  co-flotation  technique  does  not  seem  to 
have  been  used  in  the  past.  The  new  method 
described  here  is  for  the  microdetermination  of 
Mo(VI)  in  natural  waters  and  seawater  by  differen- 
tial pulse  polarography  using  the  catalytic  wave 
produced  by  Mo(VI)  with  nitrate  following  pre- 
concentration  by  co-flotation  with  Fe(III)  hydrox- 
ide. For  seawater  samples,  hexadecyltrimethylam- 
monium  bromide  and  octadecylamine  were  used  as 
the  surfactants.  For  natural  water  samples,  only 
hexadecyltrimethylammonium  bromide  was 
needed.  Once  suitable  experimental  conditions  had 
been  found  for  the  determination  of  trace  levels  of 
Mo(VI),  samples  of  tap  water  and  seawater  were 
analyzed.  Good  reproducibility  was  obtained  with 
average  values  of  0.7  ng/ml  for  the  tap  water 
samples  and  5.7  ng/ml  for  the  seawater.  This  ap- 
proach appears  appropriate  because  the  high  con- 
centration factor  obtained  by  flotation  makes  it 
possible  to  use  the  polarographic  methods  for  de- 
termination of  trace  metal  levels  below  the  detec- 
tion limits  normally  attainable  by  these  techniques. 
(Miller-PTT) 
W88-10166 


GEOELECTRICAL  PROPERTIES  OF  SELECT- 
ED ROCK  AND  WATER  SAMPLES  FROM  SAN 
SALVADOR  ISLAND,  BAHAMAS, 

Akron  Univ.,  OH.  Dept.  of  Geology. 
W.  G  Weir,  and  A.  W.  G  Kunze. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No.  2,  p  257-263,  May 
1988.  9  fig,  5  tab,  13  ref. 

Descriptors:  'Hydrological  data  collection,  'Geo- 
physics, 'Aquifer  characteristics,  'Resistivity, 
'Carbonate  rocks,  'Limestone,  'Electrical  proper- 
ties, Electrical  studies,  Regression  analysis,  Least 
squares  method,  Bahamas,  San  Salvador  Island, 
Archie  Relationship,  Groundwater,  Chromatogra- 
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phy,  Water  analysis,  Water  sampling,  Rocks,  Chro- 
matography. 

Geophysical  techniques  provide  the  most  practical 
way  to  detect  the  extent  and  geometry  of  freshwa- 
ter aquifers  on  most  Bahamian  Islands.  Eight  rock 
samples  and  four  water  samples  were  collected 
from  San  Salvador  Island,  Bahamas,  in  order  to 
test  their  electrical  properties.  Helium  porosities  of 
the  rock  samples  ranged  from  8.24%  to  36.06%. 
The  water  samples  were  analyzed  by  ion  chroma- 
tography and  four  corresponding  equivalent  NaCl 
solutions  were  prepared  (with  NaCl  concentrations 
ranging  from  32.30  Kppm  to  0.25  Kppm).  Resistiv- 
ity values  (at  1  KHz)  of  the  equivalent  NaCl 
solutions  ranged  from  0.71  to  70.55  ohm-ft.  Rock 
resistivities  were  determined  (at  1  KHz)  under 
both  dry  and  saturated  (with  the  prepared  NaCl 
solutions)  conditions.  Resistivity  values  under  dry 
conditions  ranged  from  196,000  to  3.12  times  ten  to 
the  7th  power  ohm-ft.  Resistivity  values  measured 
under  saturated  conditions  were  used  to  calculate 
formation  factors  (F)  for  each  saturation  phase. 
Cementation  exponents  (m)  and  tortuosity  factors 
(a)  were  determined  from  least  squares  regression 
lines  of  log  F  versus  log  phi  plots.  The  resulting 
mean  values  of  m(2.4)  and  a(0.57)  indicate  that  the 
electrical  behavior  of  San  Salvador  limestones  re- 
sembles that  of  unconsolidated  sands  and  does  not 
obey  the  basic  Archie  relationship  (F=l/phi  sq) 
for  carbonates.  The  basic  Archie  relationship, 
however,  gives  acceptable  results  for  porosities  in 
the  range  of  20-32%.  Since  this  is  the  porosity 
range  most  commonly  found  on  carbonate  islands 
such  as  San  Salvador,  the  use  of  the  basic  Archie 
formula  for  the  interpretation  of  Bahamian  aquifer 
resistivity  data  should  yield  adequate  results.  (Au- 
thor's abstract) 
W88-10169 


EFFICIENT  METHOD  FOR  DETERMINING 
THE  TOTAL  AMOUNT  OF  DISSOLVED  FREE 
AMINO  ACIDS  IN  NATURAL  WATERS  BY 
FLUOROMETRIC  ANALYSIS, 

Hokkaido  Univ.,  Sapporo  (Japan).  Research  Inst, 
of  North  Pacific  Fisheries. 
H.  Yoshida. 

Hokkaido  University.  Faculty  of  Fisheries  Bulle- 
tin, Vol.  36,  No.  4,  p  210-215,  1985.  3  fig,  2  tab,  6 
ref. 

Descriptors:  'Natural  waters,  *Amino  acids,  'Sea- 
water,  *Fluorometry,  *Water  analysis,  Particulate 
matter,  Phtalaldehyde. 

The  total  amount  of  dissolved  free  amino  acids  in 
natural  waters  was  determined  fluorometrically  by 
the  use  of  the  smaller  amount  of  the  reagent  in- 
cluding 0-phtalaldehyde  (6.44  mg/1  as  the  final 
concentration).  By  this  method,  a  low  level  of 
dissolved  free  amino  acids  (0.016  micromol/1  leu- 
cine units)  could  be  determined  without  the  desalt- 
ing and  preconcentration  of  the  seawater  sample. 
Variation  coefficient  was  12%  at  0.1  micromol/1 
level,  0.64%  at  1  micromol/1  level,  and  1.9%  at  10 
microm/1,  in  leucine  units.  The  method  can  be 
applied  to  combined  and  particulate  amino  acids 
by  means  of  an  adequate  pretreatment  and  hydrol- 
ysis. (Author's  abstract) 
W88-10190 


DIRECT  DETERMINATION  OF  PERMEABIL- 
ITY OF  CLAY  UNDER  EMBANKMENT, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-10193 


MONITORING  WELL  FILTER  PACK  AND 
SCREEN  SLOT  SELECTION:  A  REASSESS- 
MENT OF  DESIGN  PARAMETERS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10243 


ELUTION  PATTERNS  OF  AQUATIC  HUMUS 
IN  SIZE  EXCLUSION  CHROMATOGRAPHY 
BASED  ON  DIFFERENT  ELUANTS, 

Joensuu    Univ.    (Finland).    Mekrijaervi    Research 

Station. 

O.  Lehto,  J.  Aho,  and  E.  Vahasarja. 


Aqua  Fennica  AQFEDI,  Vol.  16,  No.  1,  p  47-55, 
1987.  5  fig,  6  tab,  14  ref. 

Descriptors:  ♦Chromatography,  'Decomposing  or- 
ganic matter,  *Water  analysis,  'Natural  waters, 
♦Lakes,  *Elution  patterns,  Hydrogen  ion  concen- 
tration, Buffers,  Adsorption,  Filtration,  Ions,  Gel 
filtration,  Aquatic  humus,  Finland,  Lake  Mekri- 
jarvi. 

The  effect  of  different  eluants  used  for  samples 
collected  from  Lake  Mekrijarvi  on  the  patterns  of 
size  exclusion  chromatograms  is  analyzed.  The  ul- 
timate purpose  was  to  improve  the  techniques  for 
separating  humic  and  fulvic  acids  from  other  com- 
ponents of  water  samples  for  chemical,  limnologi- 
cal  and  biological  studies.  Elution  patterns  of 
aquatic  humus  were  analyzed  with  a  Sephadex  G- 
100  column  using  five  different  series  of  eluants 
and  maintaining  otherwise  constant  conditions. 
The  eluants  were:  (1)  pH-regulated  distilled  water, 
(2)  NaCl  solutions  with  different  ionic  strengths 
and  constant  pH,  (3)  phosphate  buffers  with  in- 
creasing pH  and  conductivity,  (4)  Tris  buffers  with 
increasing  pH  and  decreasing  conductivity,  and  (5) 
urea  solutions  of  different  concentrations.  At  neu- 
tral pH  and  low  ionic  strength,  dissolved  humic 
matter  consists  of  five  component  fractions,  which 
can  be  detected  with  combined  UV-  and  fluores- 
cence monitoring.  At  higher  ionic  strength,  the 
number  of  peaks  is  reduced  from  five  to  two  -  the 
excluded  peak  and  the  retarded  peak  near  the 
inclusion  limit  of  the  column.  The  pH  of  the  eluant 
seems  to  effect  changes  in  the  structural  features  of 
the  molecular  species  in  the  sample  and  the  ionic 
strength  of  the  eluant  on  the  adsorptive  and  repul- 
sive properties  of  the  gel  matrix,  which  further 
influences  the  chromatographic  elution  profiles. 
(Author's  abstract) 
W88-10291 


DILUTION  EFFECTS  ON  THE  FLUORES- 
CENCE MEASUREMENTS  OF  HUMIC  LAKE 
WATERS, 

Helsinki  Univ.  (Finland).  Dept.  of  Limnology. 
V.  Pannanen,  and  J.  Mannio. 

Aqua  Fennica  AQDEI,  Vol.  16,  No.  2,  p  143-149, 
1987.  9  fig,  5  tab,  26  ref. 

Descriptors:  *Humic  acids,  *Water  analysis, 
♦Chemical  analysis,  *Decomposing  organic  matter, 
♦Chemical  analysis,  ♦Fluorescence,  ♦Wavelengths, 
Natural  waters,  Lakes,  Finland,  Optical  measure- 
ments. 

Lake  waters,  including  some  highly  colored  humic 
waters,  were  examined  to  determine  appropriate 
dilutions  for  fluorescence  measurements.  Excita- 
tion and  emission  wavelengths  of  350  nm  and  455 
nm,  respectively,  were  used  for  optical  measure- 
ments. An  appropriate  dilution  (5,10,  or  20-30  x)  of 
samples  improved  results  and  generated  clearer 
differences  between  individual  samples.  The  most 
suitable  dilutions  varied  according  to  the  approxi- 
mate concentration  of  humic  matter.  Therefore, 
the  linearity  of  the  dilutions  should  be  controlled 
with  several  dilutions  giving  similar  results.  Results 
concerning  the  elements  of  scattering  materials 
were  preliminary.  (Author's  abstract) 
W88-10299 


EFFECTS  OF  FILTRATION  ON  THE  DETER- 
MINATION OF  PHOSPHATE  PHOSPHORUS 
IN  RUNOFF  WATERS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5A. 

W88-1030O 


SENSITIVITY     OF    SURFACE    WATERS    TO 
ACIDIC  DEPOSITION  IN  FINLAND, 

National  Board  of  Waters,  Helsinki  (Finland). 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10306 


STRONG     AND     WEAK     ACIDS     IN     LAKE 
WATERS  -  A  METHODOLOGICAL  STUDY, 

National    Board    of   Waters,    Helsinki    (Finland). 

Water  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5A. 


W88-10307 

USING  THE  CAPILLARY  SUCTION  TIME 
DEVICE  FOR  CHARACTERIZING  SLUDGE 
DEWATERABILITY, 

Duke   Univ.,   Durham,   NC.   Dept.   of  Civil   and 

Environmental  Engineering. 

P.  A.  Vesilind,  and  H.  A.  Davis. 

Water  Science  and  Technology  WSTED4,  Vol. 

20,  No.  1,  p  203-205,  1988.  1  fig,  1  ref. 

Descriptors:  4Pulp  and  paper  industry,  ♦Sludge 
drying,  ♦Filtration,  ♦Capillary  suction  time  device, 
♦Measuring  instruments,  Sludge,  Sludge  condition- 
ing, Wastewater  treatment,  Mathematical  analysis, 
Mathematical  equations. 

A  theory  was  developed  to  describe  the  operation 
of  the  capillary  suction  time  (CST)  device,  an 
instrument  invented  by  researchers  at  the  Steven- 
age Laboratory  in  England  for  the  simple,  rapid, 
inexpensive  measurement  of  the  dewaterability  po- 
tential of  wastewater  sludge.  The  theory  was 
tested  with  various  sludges.  So  far,  it  has  not  been 
meaningful  to  compare  CST  values  from  one  plant 
to  another,  since  CST  measurements  are  unique  to 
specific  sludge  solids  concentrations  and  the  instru- 
ment being  used.  An  equation  is  presented  for 
determining  the  filterability  constant,  which  is 
demonstrated  to  be  a  true  and  fundamental  descrip- 
tor of  the  ability  of  water  to  filter  out  of  sludge.  It 
is  concluded  that  using  the  CST  apparatus  to  cal- 
culate the  filterability  constant  can  elevate  the 
status  of  the  CST  from  a  mere  curiosity  and  in- 
plant  operational  control  tool  to  a  serious  method 
for  characterizing  the  dewaterability  of  sludges  for 
research  and  development  purposes.  In  the  future, 
all  research  in  which  the  CST  is  used  should  not 
report  the  results  in  seconds,  but  the  instrument 
constant  and  filterability  constant,  so  that  the  data 
can  be  related  to  other  research  and  have  lasting 
value.  (Doria-PTT) 
W88-10330 


APPLICATION  OF  REMOTE  SENSING  TECH- 
NIQUES FOR  WATER  QUALITY  MONITOR- 
ING, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Inst,  voor 

Aardwetenschappen. 

E.  Seyhan,  and  A.  Dekker. 

Hydrobiological  Bulletin  HYBUD9,  Vol.  20,  No. 

1/2,  p  41-50.  November,  1986.  6  fig,  2  tab,  26  ref. 

Descriptors:  ♦Remote  sensing,  ♦Monitoring, 
♦Water  quality,  'Suspended  solids,  ♦Chemical 
properties,  Water  quality  management,  Water  pol- 
lution, Reviews,  Data  acquisition,  Radiation,  Ultra- 
violet radiation,  Infrared  radiation,  Infrared  image- 
ry, Microwaves,  Electromagnetic  waves,  Reflec- 
tance, Optical  properties,  Aerial  photography, 
Mapping,  Vegetation,   Color,  Loosdrecht   Lakes. 

The  determination  of  water  quality  using  aerial 
survey  techniques  has  been  an  object  of  intense 
study  in  the  last  decade  because  of  the  increased 
interest  in  environmental  pollution.  The  multispec- 
tral  characteristics  of  the  signal  received  from 
water  are  a  function  of  hydrological,  biological, 
and  chemical  characteristics  of  water,  and  the 
physical  properties  of  the  remote  sensor-related 
environment.  The  applications  of  remote  sensing 
techniques  for  determining  water  depth  and  spec- 
tral signature,  suspended  material,  and  dissolved 
chemicals  is  reviewed.  Spectral  data  encompassing 
the  spectral  region  0.36  microns  and  2.36  microns 
showed  that  the  detectability  of  water  pollutants, 
using  spectral  signatures  in  the  0.4  to  0.9  micron 
range,  is  promising  and  feasible.  In  order  to  study 
the  up-to-date  remote  sensing  potential  in  water 
quality  monitoring,  a  research  project  was  pro- 
posed to  study  and  detect  the  temporal  and  spatial 
variations  in  water  quality  of  loosdrecht  Lakes. 
(See  also  W88-10341  thru  W88-10344.  W88-10346 
thru  W88-10354  and  W88-10359)  (Doria-PTT) 
W88-10345 


MATHEMATICAL     MODELLING     OF     PRI- 
MARY PRODUCTION  IN  GREEN  BAY  (LAKE 


199 


Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

MICHIGAN,    USA),    A    PHOSPHORUS-    AND 
LIGHT-LIMITED  SYSTEM, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10358 


ANALYSIS  OF  SOME  VELOCITY-AREA 
METHODS  FOR  CALCULATING  OPEN 
CHANNEL  FLOW, 

Technical  Univ.  of  Lisbon  (Portugal).  Inst.  Superi- 
or Tecnico. 

J.  N.  Hipolito,  and  J.  M.  Loureiro. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  3,  p  311-320,  June  1988.  5  fig,  2  tab,  3  ref. 

Descriptors:  'Open-channel  flow,  'Hydraulics, 
•Gaging,  'Mathematical  analysis,  'Average  veloc- 
ity, 'Stream  gages,  'Flow  measurement,  Flow, 
Mathematical  studies. 

A  general  equation  is  presented  for  the  calculation 
of  flow  between  two  verticals  in  a  cross  section  of 
a  water  course  which,  by  considering  a  parameter 
(alpha),  includes  three  of  the  calculation  methods 
that  are  traditionally  used.  Assuming  accurate 
values  for  the  depths  and  for  the  normal  compo- 
nent of  the  average  velocity  along  each  vertical,  as 
well  as  for  the  distances  between  successive  verti- 
cals, the  behavior  of  the  general  equation  was 
analyzed  in  the  light  of  the  values  that  could  be 
attributed  to  alpha.  Based  on  the  analysis,  it  is 
recommended  that  alpha  be  assigned  a  value  of 
unity  (corresponding  to  Method  1,  generally 
known  as  the  mid-  section  method).  (Author's  ab- 
stract) 
W88-10403 


AUTOMATED     NUMERICAL     EVALUATION 
OF  SLUG  TEST  DATA, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10416 


ARTIFICIAL  TRACER  TECHNIQUES  FOR 
THE  DETERMINATION  OF  THE  STRUCTURE 
OF  CONDUIT  AQUIFERS, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

C.  C.  Smart. 

Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  445- 

453,  July-August,  1988.  10  fig,  1  tab,  21  ref. 

Descriptors:  'Tracers,  'Dye  releases,  'Ground- 
water movement,  'Aquifer  characteristics,  'Karst 
hydrology,  Structural  models,  Computer  models, 
Conduit  aquifers,  Breakthrough  curves.  Mathemat- 
ical models,  Aquifer  testing,  Seasonal  flow,  Con- 
duit flow,  Springs,  Castleguard  Aquifer,  Alberta. 

Fluorescent  dye  tracer  technology  now  permits 
accurate  determination  of  tracer  breakthrough 
curves  in  karst  hydrology.  Such  data  may  be  eval- 
uated in  terms  of  hydraulic  processes  of  dispersion, 
divergence,  convergence,  dilution,  and  storage. 
The  breakthrough  curve  reflects  the  character  of 
ground-water  flow  and  the  structure  of  the 
ground-water  conduit  network,  so  that  within  con- 
straints of  regional  geology,  geomorphology,  and 
hydrology,  it  is  possible  to  interpret  tracer  break- 
through curves  to  produce  a  structural  model  of  a 
karst  aquifer.  Such  structural  models  provide  a 
basis  for  further  field  investigations  and  rational 
computer  modeling.  An  example  of  such  an  ap- 
proach is  taken  from  a  series  of  tracer  tests  on  the 
Castleguard  karst  aquifer,  Alberta,  Canada,  and 
alpine  karst  with  rapid  conduit  flow,  and  a  strong- 
ly seasonal  flow  regime.  A  dimensionless  recovery 
index  is  developed  to  identify  the  relationship  be- 
tween springs,  and  this  shows  that  the  behavior 
and  configuration  of  the  active  aquifer  vary  dra- 
matically with  discharge.  (Author's  abstract) 
W88-10418 


W88- 10420 


MEASUREMENT  OF  WATER  DISCHARGE  IN 
SHORT  SECTIONS  OF  CONDUITS  BY  MEANS 
OF  ORIFICES, 

K.  L.  Valentini,  B.  M.  Levin,  and  A.  N.  Lopatin. 
Hydrotechnical  Construction  HYCOAR,  Vol   21 
No.  2,  p  105-107,  August  1987.  2  fig,  7  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No 
2,  p  48-49,  February  1987. 

Descriptors:  'Discharge  measurements,  'Pressure 
conduits,  'Pipe  flow,  'Orifices,  'Orifice  flow, 
'Symmetrical  two-segment  orifice,  Pipes,  Gaging, 
Hydraulic  design,  Outlets,  Hydraulic  engineering, 
Dams,  Discharge  coefficient. 

Standard  pipe  regulating  structures  operating  ac- 
cording to  the  scheme  of  lateral  withdrawal  from  a 
canal  and  including  a  section  of  a  precast  rein- 
forced-concrete  pipe  conduit  passing  under  a  dam 
are  widely  used  in  hydraulic  engineering  and  recla- 
mation systems.  In  view  of  the  need  to  monitor  the 
discharge  of  water  in  the  discharge  canal,  the  most 
convenient  variant  is  that  of  combining  the  func- 
tions of  regulating  and  monitoring  the  water  deliv- 
ery on  the  same  structure  by  placing  on  a  section 
of  the  conduit  a  constriction  equipped  with  a  dif- 
ferential pressure  gauge  or  meter  fall.  Segmental 
orifices  most  completely  correspond  to  properties 
needed,  but  their  use  is  limited  by  the  allowable 
length  of  a  straight  section  of  a  pipe  regulator. 
Schematic  diagrams  and  test  results  of  a  symmetri- 
cal two-segment  orifice  designed  by  the  authors 
are  presented.  From  the  hydraulic  investigations,  it 
was  possible  to  sufficiently  accurately  (less  than 
1%  error)  to  estimate  the  discharge  coefficient  of 
the  symmetrical  two-segment  orifice  on  the  basis 
of  the  discharge  coefficient  of  a  one-segment  ori- 
fice. (VerNooy-PTT) 
W88-10432 


ASSESSMENT  OF  A  SIMPLE  SPECTROPHO- 
TOMETRIC  METHOD  FOR  THE  DETERMI- 
NATION OF  DISSOLVED  ORGANIC  CARBON 
IN  FRESHWATERS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Geog- 
raphy. 

T.  R.  Moore. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research,  Vol.  21,  No.  4,  p  585-589,  1987.  2  fig,  2 
tab,  25  ref. 

Descriptors:  'Dissolved  organic  carbon,  'Chemi- 
cal analysis,  'Spectrophotometry,  'Organic 
carbon,  'Throughfall,  'Stemflow,  'Soil  water,  Hy- 
drologic  data  collections,  Streams,  Water  sam- 
pling, 'Water  analysis,  Standard  deviation,  Regres- 
sion analysis,  Dissolved  solids,  New  Zealand. 

The  ability  of  absorbance  at  330  nm  to  predict 
dissolved  organic  carbon  concentration  was  tested 
on  samples  of  throughfall,  stemflow,  soil  water, 
and  stream  water  from  the  Maimai  and  Larry 
River  catchments,  Westland,  New  Zealand.  Pre- 
dictive ability  for  the  combined  samples  was  poor, 
but  improved  when  the  samples  were  split  into 
groups  of  origin.  For  stream  samples,  the  method 
gave  standard  errors  of  the  estimate  of  8  to  1 1%  of 
the  mean.  Predictive  ability  was  poorer  in  the 
other  sample  groups,  especially  throughfall  and 
stemflow,  presumably  because  of  the  occurrence  of 
weakly  colored  organic  compounds.  The  slope  and 
intercept  of  the  regressions  varied  with  sample 
type.  The  spectrophotometric  method  is  useful 
where  a  large  number  of  samples  need  to  be  ana- 
lyzed and  where  calibrations  can  be  developed  for 
specified  types  of  organic-carbon-rich  waters.  (Au- 
thor's abstract) 
W88-10440 


CHARACTERIZING   JOINTED   SYSTEMS   BY 
AZIMUTHAL  RESISTIVITY  SURVEYS, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 


HAND-HELD  BENTHIC  CORE  SAMPLER, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

A.  C.  Miller,  and  C.  R.  Bingham. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.  1,  p  77-81,  June  1987.  2  fig,  16  ref. 

Descriptors:   'Core  sampling,   'Bottom  sampling, 
•Hand-held    core    sampler,    Sediments,    Suction, 


Pipes,  Shallow  water,  Substrates,  Benthic  environ- 
ment, Cost  analysis,  Construction  methods. 

A  hand-held  benthic  corer  which  uses  a  plumber's 
pipe  test  plug  to  create  suction  is  described.  The 
sampler  can  be  constructed  with  thin-walled  con- 
duit or  PVC  pipe.  The  test  plug  excludes  water, 
detritus,  aquatic  plants,  and  creates  suction  that 
holds  substrate  in  the  barrel  of  the  corer.  This 
device  is  inexpensive,  easy  to  construct,  and  can  be 
used  in  shallow  water  by  a  person  wading,  from  a 
boat  at  depths  of  about  2  m,  or  by  a  diver  in  deep 
water.  Using  a  three-man  diving  crew,  and  five 
metal  samplers  (41  cm  long  with  an  internal  diame- 
ter of  9.8  cm),  approximately  100  cores  were  taken 
in  4-6  m  of  water  in  the  lower  Tennessee  River 
during  a  four-hour  period.  In  another  trial,  a  corer 
2  m  long  and  with  a  5  cm  internal  diameter  was 
operated  by  one  man  in  a  small  boat  in  shallow 
water  at  Eau  Galle  Lake,  Wisconsin.  The  corer 
was  carefully  lowered  through  the  vegetation  to 
avoid  collecting  aquatic  plants.  With  grab  samplers 
and  most  coring  devices  this  would  have  been 
impossible.  (VerNooy-PTT) 
W88-10454 


GEOCHEMISTRY  OF  THE  RHINE  AND  THE 
RHONE.  5:  SYNTHESIS  AND  CONCLUSIONS 
(GEOCHIMIE  DU  RHIN  ET  DU  RHONE  5- 
SYNTHESE  ET  CONCLUSIONS), 

Station   Biologique  de  la  Tour  du  Valat,   Aries 

(France). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10469 


POPULATIONS   OF   CLADOCERA   (CRUSTA- 
CEA), AS  DESCRIBED  BY  THE  HYDROLOGI- 
CAL FUNCTIONING  OF  STAGNANT  WATER- 
WAYS   (LES    PEUPLEMENTS    DE    CLADO- 
CERES    (CRUSTACES),    DESCRIPTEURS    DU 
FONCTIONNEMENT   HYDROLOGIQUE   DES 
BRAS-MORTS  FLUVIAUX), 
Lyon-1    Univ.,   Villeurbanne   (France).   Dept.   de 
Biologie  Animale  et  Ecologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10471 


SEDIMENT-WATER  EXCHANGE  OF  PHOS- 
PHORUS. THE  INFLUENCE  OF  SEDIMENT 
DILUTION  ON  RADIOTRACER  KINETICS 
(ECHANGES  DE  PHOSPHORE  ENTR  LES 
SEDIMENTS  ET  L'EAU.  INFLUENCE  DE  LA 
DILUTION  SUR  LES  CINETIQUES  DE  TRA- 
CAGE  ISOTOPIQUE), 

Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
J.  Capblancq,  L.  Labroue,  and  J.  C.  Fardeau. 
Annales  de  Limnologie  ANLIB3,  Vol.  22,  No.  3,  p 
277-282,  1986.  4  fig,  2  tab,  19  ref. 

Descriptors:  'Phosphorus,  'Sediment-water  inter- 
faces, 'Radioactive  tracers,  'Limnology,  •Kinet- 
ics, *Ion  exchange,  Solute  transport,  Chemical 
analysis,  Path  of  pollutants,  Chemical  properties, 
Adsorption,  Lake  sediments. 

The  kinetic  behavior  of  the  Radiotracer  32P 
during  exchange  reactions  between  soluble  phos- 
phate ions  and  suspended  sediments  provides  infor- 
mation on  parameters  that  characterize  P  transport 
potentiality  between  the  solid  phase  and  the  water. 
The  method  used  enabled  quantification  of  the 
isotopically  exchangeable  phosphorus  in  different 
types  of  sediments  during  a  24-hr  exchange  period 
(E  sub  24).  It  is  evident  that  sediment  dilution 
involves  the  solubilization  of  exchangeable  ion 
pool.  An  equation  was  developed  that  allows  a 
calculation  of  the  P  concentration  in  water  (Q)  as  a 
function  of  weight  of  suspended  sediment  (S).  As 
the  result  of  sediment  dilution,  both  the  release  of 
the  most  labile  P  and  the  lengthening  of  the  ad- 
sorption phase  involve  a  modification  of  exchange 
kinetics.  (Author's  abstract) 
W88-10480 


SATELLITE  REMOTE  SENSING  REQUIRE- 
MENTS FOR  HYDROLOGY  AND  WATER 
MANAGEMENT  FROM  THE  MID-1990S,  IN 
RELATION     TO     THE     COLUMBUS     PRO- 
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GRAMME  OF  THE  EUROPEAN  SPACE 
AGENCY, 

Bristol  Univ.  (England).  Dept.  of  Geography. 
E.  C.  Barrett,  R.  W  Herschy,  and  J.  B.  Stewart. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  1,  p  1-17,  February  1988.  6  tab,  12  ref. 

Descriptors:  *Columbus  Programme,  *Remote 
sensing,  *Research  priorities,  *Europe,  *Data  ac- 
quisition, 'Satellite  technology.  Measuring  instru- 
ments, Policy  making,  Management  planning,  Geo- 
hydrology,  Hydrology,  Analytical  methods,  Re- 
search. 

Satellite  remote  sensing  is  playing  an  increasingly 
important  role  in  hydrology  and  water  manage- 
ment. The  USA,  a  world  leader  in  such  activities, 
is  planning  to  develop  and  organize  its  system  for 
Earth  observation  from  satellite  altitudes  by  the 
mid-1990s  into  a  'Space  Station  Program'  including 
both  manned  and  unmanned  elements.  Many  other 
nations  are  debating  and  negotiating  related  intia- 
tives.  Those  of  the  member  states  of  the  European 
Space  Agency  are  expected  to  be  organized  in  the 
multi-faceted  'Columbus  Programme.'  This  prom- 
ises to  provide  welcome  new  opportunities  for 
remote  sensing  research  and  applications  in  many 
of  the  environmental  sciences.  For  such  opportuni- 
ties to  be  embraced  by  hydrology  and  water  man- 
agement it  is  important  that  the  hydrological  com- 
munity should  identify  its  needs,  and  articulate  and 
press  its  own  case  for  these  to  be  met,  as  the 
unmanned  satellite  'Polar  Platform'  segment  of  the 
Columbus  Programme  develops.  This  paper  pre- 
sents the  results  of  recent  attempts  (a)  to  synthesize 
the  opinions  of  many  hydrological  scientists  and 
water  managers  within  western  Europe  regarding 
sensor  requirements,  and  (b)  from  within  the 
United  Kingdom  to  establish  and  exemplify  nation- 
al requirements  for  preparatory  program  elements. 
(Author's  abstract) 
W88-10483 


ELECTRIC  LOG  INTERPRETATION  FOR  THE 
EVALUATION  OF  SALT  WATER  INTRUSION 
IN  THE  EASTERN  NIGER  DELTA, 

Ilorin  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10484 


ROLE  OF  C02  IN  LONG  TERM  STREAM 
ACIDIFICATION  PROCESSES:  A  MODELING 
VIEWPOINT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10489 


GROUNDWATER  MONITORING  NETWORK 
RATIONALIZATION  USING  STATISTICAL 
ANALYSES  OF  PIEZOMETRIC  FLUCTUA- 
TION, 

Agriculture     and     Water     Resources     Research 
Centre,  Baghdad  (Irag). 
For  primary  bibliographic  entry  see  Field  7A. 
W88- 10493 


ESTIMATION  OF  A  SINGLE  PROBIT  LINE 
FROM  MULTIPLE  TOXICITY  TEST  DATA, 

Michigan  Univ.,   Ann  Arbor.   Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5C. 
W88- 10502 


UNSUPERVISED  LANDSAT  CLASSIFICATION 

PROCEDURE  APPLIED  TO   LAKE  POSION- 

JARVI,  NE  FINLAND, 

Oulu  Univ.  (Finland).  Dept.  of  Astronomy. 

J.  Raitala,  H.  Jantunen,  and  J.  Lampinen. 

Annates  Botanici  Fennici  ABOFAQ,  Vol.  22,  No. 

1,  p  173-182,  1985.  5  fig,  1  tab,  25  ref. 

Descriptors:  *Satellite,  Technology,  "Limnology, 
*Data  interpretation,  "Remote  sensing,  "Littoral 
environment,  "Finland,  Vegetation,  Water  depth, 
Classification,  Spectral  analysis,  Lake  Posionjarvi, 
Aquatic  complexes. 

The  Landsat  classification  system,  a  remote  sensing 
classification  procedure  based  on  spectral  reflec- 


tances, was  applied  to  the  Lake  Posionjarvi  area  in 
the  Kuusamo  region  of  northern  Finland.  The 
aquatic  surfaces  can  be  divided  into  seven  classes 
which  are  connected  with  water  depth,  the  nature 
of  the  bottom  and  the  vegetation  and  water  qual- 
ity. The  recognition  of  aquatic  vegetation  areas 
depends  on  the  main  life  form  since  the  amount  of 
radiation  reflected  from  the  chlorophyll  of  the 
leaves  varies  with  their  position  above,  on  or 
below  the  water  surface.  The  Landsat  classification 
system  gives  the  best  results  if  applied  at  a  time 
when  the  influence  of  minor  factors  is  at  a  mini- 
mum, since  this  allows  the  remaining  main  varia- 
bles to  be  identified  and  mapped.  The  different 
classes  represent  different  aquatic  surface  complex- 
es and  the  change  from  one  class  to  another  en- 
ables environmental  gradients  to  be  determined. 
Information  is  still  needed,  however,  on  the  extent 
to  which  the  reflected  spectrum  and  recorded  data 
are  affected  by  biological,  physical  and  chemical 
variables.  (Author's  abstract) 
W88-10508 


PAPER  CHROMATOGRAPHY  AS  A  METHOD 
OF  PHYTOPLANKTON  COMMUNITY  ANAL- 
YSIS, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
P.  Eloranta. 

Annales  Botanici  Fennici  ABOFAQ,  Vol.  23,  No. 
1,  p  153-159,  1986.  3  fig,  1  tab,  26  ref. 

Descriptors:  "Species  composition,  "Chromatogra- 
phy, "Phytoplankton,  "Pigments,  "Aquatic  popula- 
tions, "Algae,  Eutrophication,  Biomass,  Chloro- 
phyll a,  Spectrophotometry,  Seasonal  variation, 
Lakes. 

The  phytoplankton  in  a  small,  7.5  m  deep,  eutro- 
phic  lake  was  monitored  from  the  beginning  of 
March  to  October  1983  using  microscopic,  direct 
spectrophotometric  and  paper  chromatographic 
methods.  The  phytoplankton  community  consisted 
mainly  of  green  algae  and  diatoms  together  with 
cryptomonads,  dinoflagellates  and  euglenophytes. 
The  phytoplankton  biomass  had  two  maxima  (60- 
70  mg  chlorophyll  a/sq  m)  in  late  April  and  Sep- 
tember. The  summer  biomass  was  10-20  mg  chlo- 
rophyll a/sq  m.  In  the  summer  green  algae  domi- 
nated in  the  phytoplankton,  but  during  the  phyto- 
plankton maxima  diatoms  prevailed.  The  chroma- 
tography indicated  that  the  main  features  of  the 
phytoplankton  community  structure  are  reflected 
in  the  pigment  composition  and  it  thus  offers  a 
rapid  means  of  obtaining  information  on  the  physi- 
ological state  of  algae.  The  relative  contribution  of 
chlorophyll  a  to  the  total  pigment  extract  was 
higher  in  rapidly  increasing  than  in  declining  popu- 
lations. The  proportion  of  chlorophyll  a  was  also 
higher  in  the  dark  season  than  in  summer  (40-50 
and  25-35%,  respectively).  The  carotenoids/chlo- 
rophyll  a  ratio  increased  from  ca.  1  to  2.54  during 
the  nutrient  depletion  and  decline  of  biomass  after 
the  spring  maximum  in  May.  According  to  paper 
chromatography,  phaeophytin  a  is  much  rarer  in 
phytoplankton  than  is  indicated  by  direct  spectro- 
photometry after  acidification.  The  other  degrada- 
tion products,  such  as  chlorophyllides,  which  can 
be  determined  only  by  chromatography,  were 
more  common  and  abundant.  (Author's  abstract) 
W88-10510 


EVALUATION  OF  THE  USE  OF  CATION-EX- 
CHANGE RESIN  FOR  THE  DETERMINATION 
OF  ORGANICALLY -COMPLEXED  AL  IN  NAT- 
URAL ACID  WATERS, 

Freshwater     Biological     Association,     Ambleside 

(England). 

C.  A.  Backes,  and  E.  Tipping. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  30,  No.  1/2,  June  1987.  2 

fig,  1  tab,  12  ref.  European  Economic  Community 

Contract  ENV.865.UK. 

Descriptors:  "Water  analysis,  "Chemical  analysis, 
"Aluminum,  "Acidic  water,  "Humic  acids,  Organi- 
cally-complexed  aluminum,  Cation-exchange  resin, 
Mathematical  equations,  Natural  waters,  Dialysis, 
Comparison  studies. 

The  estimation  of  organically-complexed  mono- 
meric     Al     (Alorg)     using    the    cation-exchange 


method  developed  by  Driscoll  was  evaluated  by 
comparison  with  equilibrium-dialysis  measure- 
ments on  solutions  containing  Al  and  isolated 
aquatic  humic  substances  at  pH  4-5.3.  The  cation- 
exchange  method  underestimates  the  concentration 
of  Alorg  by  up  to  25%,  the  extent  of  the  discrepan- 
cy increasing  with  nu  (mol  Al  bound/g  humic 
substances).  An  empirical  equation  that  allows  the 
correction  of  the  concentration  of  Alorg  estimated 
by  cation-exchange  is  given.  (Author's  abstract) 
W88-10522 


NOVEL  IN  SITU  CASCADE  ULTRAFILTRA- 
TION UNIT  SPECIFICALLY  DESIGNED  FOR 
FIELD  STUDIES  OF  ANOXIC  WATERS, 

Geneva  Univ.  (Switzerland).  Dept.  of  Inorganic, 

Analytical  and  Applied  Chemistry. 

R.  R.  De  Vitre,  F.  Bujard,  C.  Bernard,  and  J. 

Buffle. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  31,  No.  2-4,  p  145-163, 

November  1987.  8  fig,  1  tab,  24  ref. 

Descriptors:  "Sample  preservation,  "Water  analy- 
sis, "Dissolved  oxygen,  "Chemical  analysis,  "Ultra- 
filtration, Lakes,  Particle  size,  Anoxic  waters, 
Switzerland,  Stratification,  Hydrogen  sulfide, 
Field  tests,  Carbon  dioxide,  Lake  Bret,  Hydrogen 
ion  concentration,  Lead,  Iron,  Manganese,  Oxygen 
depletion. 

The  effect  of  sample  handling  and  the  experimental 
conditions  used  during  a  filtration  experiment  are 
critical  factors  which  must  be  assessed  if  truly 
representative  size  distributions  of  natural  particu- 
lates are  to  be  obtained.  This  is  particularly  the 
case  when  colloidal  sized,  reactive  (coagulation, 
oxidation,  precipitation)  species  such  as  those 
found  in  anoxic  lake  waters  are  investigated.  Such 
samples  are  generally  rich  in  both  H2S  and  C02 
and  losses  by  volatilization  may  alter  the  pH  and 
lead  to  changes  in  the  species  distribution  between 
the  dissolved,  colloidal  and  particulate  species.  A 
submersible  in  situ  cascade  ultrafiltration  unit 
which  has  been  specifically  developed  to  enable 
the  study  of  particle  size  distributions  in  situ.  This 
system  has  been  used  to  investigate  the  particle  size 
distributions  of  colloidal  sized  iron  and  manganese 
species  in  oxygen-depleted  and  totally  anoxic-re- 
duced  water  strata  found  in  a  well-stratified  hyper- 
eutrophic  lake  (Lake  Bret,  Vaud,  Switzerland). 
(Author's  abstract) 
W88-10534 


PURGE  AND  TRAP  GAS  CHROMATOGRA- 
PHIC METHOD  FOR  DIMETHYL  SULFIDE 
IN  FRESHWATER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  A.  Holdway,  and  J.  O.  Nriagu. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  32,  No.  3-4,,  p  177-186, 
February  1988.  2  fig,  5  tab,  15  ref. 

Descriptors:  "Acid  rain  sources,  "Trace  levels, 
"Chemical  analysis,  "Gas  chromatography,  "Sur- 
face water,  "Dimethyl  sulfide,  Lakes,  Performance 
evaluation,  Statistics,  Hamilton  Harbors,  Lake  On- 
tario, Sulfides. 

A  simple  purge  and  trap  method  is  described  for 
extracting  trace  levels  (ng/1)  of  dimethyl  sulfide 
(DMS)  in  freshwater  samples.  The  DMS  extracted 
is  determined  in  a  gas  chromatograph  equipped 
with  a  dual-flame  photometric  detector  and  a  2-m 
Chromosil  330  Teflon  column.  Good  recoveries 
(93-105%)  are  achieved  when  diethyl  sulfide  is 
used  as  an  internal  standard.  The  standard  error  of 
the  mean  (for  replicates)  is  about  5%  at  low  (8-10 
ng/1)  DMS  concentrations  and  about  3%  at  higher 
(90-130  ng/1)  concentrations.  The  detection  limit 
for  the  method  is  about  0.8  ng/1  DMS.  Water 
samples  containing  DMS  should  not  be  stored 
even  at  low  temperatures  for  more  than  6  hours, 
but  once  extracted,  the  DMS  may  be  preserved  in 
the  gas  sample  vials  for  weeks.  The  method  has 
been  used  in  determining  the  natural  levels  of 
DMS  in  surface  waters  from  Hamilton  Harbor 
(Lake  Ontario).  The  values  found  between  April 
and  July,  1986  typically  varied  from  40  to  770  ng/ 
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I,  and  were  much  lower  than  the  levels  generally 
observed  in  the  oceans.  (Author's  abstract) 
W88-10545 


NIOBIUM  IN  THE  ENVIRONMENT  AND  A 
NEW  METHOD  FOR  ITS  TRACE  ANALYSIS 
USING  MOLECULAR  OR  ATOMIC  ABSORP- 
TION SPECTROMETRY, 

Centre    for   Water    Resources    Development   and 
Management,  Calicut  (India).  Water  Quality  and 
Environment  Div. 
S.  A.  Abbasi. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  33,  No.  1,  p  43-57,  Feb- 
ruary 1988.  2  fig,  6  tab,  22  ref. 

Descriptors:  'Chemical  analysis,  Trace  metals, 
'Bioaccumulation,  "Cycling  nutrients,  *Niobium, 
Natural  waters,  Alloys,  Ores,  Atomic  absorption 
spectrometry,  Spectrophotometry. 

The  status  of  niobium  in  the  environment  is  briefly 
reviewed,  and  a  new  method  suitable  for  the  trace 
analysis  of  the  metal  in  ores,  alloys,  plant  tissues, 
animal  tissues,  and  natural  waters  is  presented.  The 
method  is  based  on  the  selective  extraction  of 
niobium  as  its  complex  with  N-p-methoxyphenyl- 
2-furylacrylohydroxamic  acid  (MFHA)  in  organic 
solvents.  For  molecular  absorption  spectrophoto- 
metric  analysis  chloroform  is  used  in  extraction 
and  a  ternary  complex  is  formed  in  the  extract  by 
adding  4-(2-pyridylazo)  resorcinol  (PAR).  The  ter- 
nary complex  has  an  absorbance  maximum  at  550 
nm.  Solvent  extraction  from  the  aqueous  phase  to 
lower  volumes  of  organic  phase  enables  up  to  20- 
fold  enrichment  of  niobium(V)  and  the  method  is 
capable  of  determining  niobium  levels  down  to 
0.0001  ppm  (0.1  ppb).  For  the  atomic  absorption 
spectrometric  (AAS)  determination,  methyl  isobu- 
tyl  ketone  is  used  as  extracting  solvent  and  a 
sensitivity  of  0.3  ppm,  which  is  over  3  times  higher 
than  attained  so  far  with  flame  AAS,  is  achieved. 
Both  the  instrumental  methods  were  applied  to  the 
environmental  analysis  of  niobium  and  excellent 
agreement  was  observed.  (Author's  abstract) 
W88-10550 


FORECASTING  THE  STORM  OF  15-16  OCTO- 
BER 1987, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-10565 


GREAT  STORM  OF  15-16  OCTOBER  1987, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-10566 


DRIVING     RAIN     -     CALCULATIONS     AND 
MEASUREMENTS  FOR  BUILDINGS, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-10567 


METHODS  OF  DETERMINING  THE  PARTI- 
CLE-SIZE DISTRIBUTION  OF  COARSE  SOILS 
USED  IN  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8D 
W88-10584 


NEUTRON    MOISTURE    METER    CALIBRA- 
TION  IN   LARGE   DIAMETER   BOREHOLES, 

Nevada    Univ.    System,    Reno.    Water    Resources 

Center. 

For   primary    bibliographic   entry   see   Field    2G. 

W88-10648 


DESIGN  FOR  AN  AUTOMATED  TENSION  IN- 
FILTROMETER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Agronomy. 
M.  D.  Ankeny,  T.  C.  Kaspar,  and  R.  Horton. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  52,  No.  3,  p  893-896,  May/June  1988.  4  fig,  6 
ref. 

Descriptors:  *Soil  water,  *Infiltrometers,  'Tensio- 
meters,  'Automation,  'Measuring  instruments, 
Macropores,    Sorptivity,    Hydraulic   conductivity 


An  automated  tension  infiltrometer  useful  for  a 
range  of  water  tensions  from  0.02  to  0.50  m  and  for 
infiltration  rates  of  1  x  10  to  the  minus  8th  power 
to  5  x  10  to  the  minus  4th  power  m/s  is  described. 
Infiltration  rates  are  calculated  from  the  change  in 
water  height  in  a  Mariotte  column.  Water  height  is 
automatically  measured  by  using  the  difference  in 
tension  between  two  pressure  transducers,  one  in- 
stalled at  the  top,  and  the  other  at  the  bottom,  of 
the  Mariotte  column.  Precision  of  water  height 
measurement  using  two  transducers  (SD  =  2.2 
mm)  is  increased  as  compared  with  height  meas- 
urements made  with  only  one  transducer  (SD  = 
6.2  mm).  With  only  one  transducer,  much  of  the 
measurement  error  is  due  to  tension  fluctuations  or 
'noise'  caused  by  bubbling  in  the  Mariotte  column. 
The  new  design  also  incorporates  several  features 
used  or  suggested  by  other  workers.  A  bubble 
tower  is  used  for  tension  regulation,  and  inter- 
changeable Mariotte  columns  of  different  diame- 
ters are  used  to  match  column  volume  with  expect- 
ed cumulative  infiltration.  Advantages  of  the  new 
device  include  (i)  quick  and  accurate  tension  con- 
trol at  low  tensions,  (ii)  improved  measurement 
precision  at  low  flow  rates,  and  (iii)  automatic 
measurement  and  data  collections,  which  increases 
measurement  speed  and  eliminates  bubbling-in- 
duced  variability.  (Author's  abstract) 
W88- 10649 


PUMP  SAMPLER  STUDY  OF  MICRODISTRI- 
BUTION  IN  WALKER  LAKE,  ARIZONA, 
U.S.A.:  A  SENESCENT  CRATER  LAKE, 

Northern  Arizona  Univ.,  Flagstaff.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10652 


DOES  IONIC  STRENGTH  AFFECT  THE  CON- 
FIGURATION OF  AQUATIC  HUMIC  SUB- 
STANCES, AS  INDICATED  BY  GEL  FILTRA- 
TION, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 
kemeer  Lab. 

H.  De  Haan,  R.  I.  Jones,  and  K.  Salonen. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No   3    p 
453-459,  June  1987.  5  fig,  3  tab,  16  ref. 

Descriptors:  'Water  analysis,  'Lakes,  'Ions,  'Gel 
filtration,  'Dialysis,  'Humic  substances,  Finland, 
Chemical  analysis,  Surface  water,  Dissolved  solids, 
Fulvic  acids,  Spectroscopy,  Color,  Molecular  size. 

The  effect  of  ionic  strength  on  the  configuration  of 
aquatic  humic  substances  was  studied  by  gel  filtra- 
tion and  dialysis  of  water  from  small,  Finnish 
forest  lakes  of  varying  color.  Sephadex  gel  filtra- 
tion of  water  from  the  most  humic  lake  gave 
similar  elution  profiles  of  UV  absorbance  and  dis- 
solved organic  carbon  (DOC).  Gel  filtration  of 
unconcentrated  samples  from  all  three  lakes  under 
natural  conditions  of  ionic  strength  (1  =  1.7  x  10  to 
the  (-4)  power),  and  pH  (5.5-6.0)  gave  similar 
fractionation  on  humic  substances,  despite  their 
widely  differing  color  and  DOC.  Increasing  the 
ionic  strength  by  two  orders  of  magnitude  caused 
considerable  retardation  on  the  Sephadex  columns 
of  the  humic  substances,  suggesting  a  decrease  in 
their  molecular  size  and/or  shape.  Dialysis  experi- 
ments strongly  indicated  that  ionic  strength-in- 
duced changes  in  the  configuration  of  the  aquatic 
humic  substances  are  indeed  real.  It  is  probable 
that  the  elution  behavior  of  aquatic  humic  sub- 
stances on  Sephadex  gels  has  previously  been 
wrongly  attributed  to  ionic  strength-dependent 
interactions  between  the  gel  and  the  humic  sub- 
stances. (Author's  abstract) 
W88-10661 


INEXPENSIVE  WATER  CIRCULATION 
SYSTEM  FOR  STUDIES  OF  CHEMICAL  EX- 
CHANGE USING  SEDIMENT  CORES, 

Vermont   Univ.,    Burlington.   Dept.   of  Civil   and 

Mechanical  Engineering. 

B.  Fowler,  J.  Drake,  D.  Hemenway,  and  S.  I. 

Heaney. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 

509-511,  June  1987.  3  fig,  5  ref. 

Descriptors:  'Sediments,  'Pumps,  'Sediment- 
water  interfaces,   'Nutrients,   Hydrogen  ion  con- 


centration, Chemical  analysis,  Cores,  Phosphorus, 
Silica,  Flow  rates,  Flow  velocity,  Design  criteria. 

An  inexpensive  pumping  and  reservoir  system  was 
developed  for  circulating  water  over  intact  sedi- 
ment cores.  The  system  facilitates  both  measure- 
ment and  manipulation  of  supernatant  properties 
and  flow  velocities.  The  circulation  system  consists 
of  the  sediment  core  and  overlying  liquid,  an  ad- 
justable head  chamber,  a  reservoir  chamber,  and  a 
pump.  The  apparatus  has  been  used  to  evaluate  the 
effect  of  flow  velocity  and  pH  on  nutrient  ex- 
change (phosphorus,  silica)  at  the  sediment-water 
interface.  (Stoehr-PTT) 
W88-10662 


RESPONSE  OF  ASTERIONELLA  FORMOSA 
TO  GERMANIUM:  IMPLICATIONS  FOR  THE 
GERMANIUM-INHIBITION  TECHNIQUE 

FOR  ESTIMATING  DIATOM  CONTRIBUTION 
TO  COMMUNITY  PRODUCTIVITY, 
Allegheny  Coll.,  Meadville,  PA.  Dept.  of  Biology. 
M.  L.  Ostrofsky,  and  A.  E.  Bellmer. 
Freshwater  Biology  FWBLAB,  Vol.  17,  No.  3,  p 
547-552,  June  1987.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Germanium,  'Diatoms,  'Productivi- 
ty, 'Primary  phytoplankton,  'Asterionella  formo- 
sa,  In  situ  tests,  Biomass,  Inhibition,  Photosynthe- 
sis, Carbon,  Metabolism,  Errors,  Plant  physiology. 

The  effect  of  added  germanium  on  the  assimilation 
of  carbon  by  Asterionella  formosa  Hass.  in  mixed 
phytoplankton  assemblages  was  measured  weekly 
from  July  to  December  1981  by  autoradiography. 
Contrary  to  a  major  assumption  of  the  germanium- 
inhibition  method  of  partitioning  primary  produc- 
tivity, the  germanium-induced  inhibition  varied 
considerably  and  with  no  apparent  pattern.  Inhibi- 
tion values  determined  for  laboratory  cultures  are 
probably  do  not  indicate  the  responses  of  in  situ 
populations,  and  serious  errors  can  occur  in  esti- 
mating diatom  contribution  to  total  community 
photosynthesis.  This  places  severe  limitations  on 
the  use  of  the  method.  (Author's  abstract) 
W88-10665 


MACVUTI  SAMPLER:  A  NEW  AND  INEXPEN- 
SIVE VOLUME  SAMPLER  FOR  PLANKTON 
AND  WATER, 

Nairobi  Univ.  (Kenya).  Dept.  of  Zoology. 

M.  Litterick,  and  K.  M.  Mavuti. 

Freshwater  Biology  FWBLAB,  Vol.  15,  No.  4,  p 

465-467,  August  1985.  1  fig. 

Descriptors:  'MacVuti  sampler,  'Sampling,  Sam- 
plers, 'Plankton,  Zooplankton,  Water  sampling, 
Water  analysis,  Chemical  analysis,  Limnology. 

Details  are  presented  for  the  design  and  construc- 
tion of  a  cheap  simple  volume  sampler  for  zoo- 
plankton  and  water.  The  operation  of  this  device  is 
presented,  and  the  ways  of  collecting  various  types 
of  samples  is  described.  (Author's  abstract) 
W88- 10678 


DETERMINATION  OF  BIOLOGICALLY 
AVAILABLE  PHOSPHORUS  USING  A  RADIO- 
BIOASSAY  TECHNIQUE, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
C.  Jordan,  and  P.  Dinsmore. 
Freshwater  Biology  FWBLAB,  Vol.  15,  No.  5,  p 
597-603,  October  1985.  2  fig,  1  tab,  22  ref. 

Descriptors:  'Limiting  nutrients,  'Radioactivity 
techniques,  'Bioassay,  'Water  analysis,  'Phospho- 
rus, 'Radiobioassay  technique,  Orthophosphates, 
Water  sampling,  Lakes,  Ecology,  Aquatic  life, 
Algae,  Northern  Ireland,  Chemical  reactions,  Ki- 
netics, Selenastrum  capricornutum,  Chemical  anal- 
ysis. 

A  kinetic  approach  in  which  the  uptake  rate  of 
simultaneous  additions  of  orthophosphate  and  car- 
rier-free phosphorus-32  by  a  standard  culture  of 
the  green  alga  Selenastrum  capricornutum  under 
near  neutral  conditions  was  used  to  obtain  an  esti- 
mate of  the  readily  available  components  of  the 
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total  phosphorus  pool  in  natural  freshwater  sam- 
ples. A  comparision  was  made  between  the  values 
of  the  biologically  available  phosphorus  obtained 
using  this  radiobioassay  technique  and  those  ob- 
tained by  the  soluble  reactive  phosphorus  proce- 
dure for  31  freshwater  samples.  Only  about  three- 
quarters  of  the  phosphorus  measured  as  soluble 
reactive  phosphorus  was  readily  available  to  algae. 
The  results  agreed  with  those  obtained  in  an  earlier 
study  in  which  an  enzymatic  procedure  was  used 
to  determine  orthophosphate.  The  results  of  tests 
carried  out  on  the  water  samples  used  in  this  study 
were  consistent  with  the  conclusion  that  the  pres- 
ence of  a  hydrous  ferric  oxide-orthophosphate 
complex  in  the  samples  caused  the  soluble  reactive 
phosphorus  value  to  be  greater  than  the  corre- 
sponding biologically  available  phosphorous  value. 
(Author's  abstract) 
W88-10687 


DISSOLVED  OXYGEN  BUDGET  MODEL  FOR 
LAKE  ERIE  IN  SUMMER, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10694 


RESOURCE-MEDIATED  DEMOGRAPHIC 

VARIATION  DURING  THE  MIDSUMMER 
SUCCESSION  OF  A  CLADOCERAN  COMMU- 
NITY, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10715 


SATELLITE  DETECTION  OF  BLOOM  AND 
PIGMENT  DISTRIBUTIONS   IN   ESTUARIES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Washington,  DC.  Assessment  and  Informa- 
tion Services  Center. 
R.  P.  Stumpf,  and  M.  A.  Tyler. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
24,  No.  3,  p  385-404,  April  1988.  11  fig,  1  tab,  27 
ref.  NSF  Grants  OCE-8 109928  and  OCE-83 10407. 

Descriptors:  'Turbidity,  'Satellite  technology, 
'Remote  sensing,  'Eutrophication,  'Estuaries, 
Vector  analysis,  Reflectance,  Optical  properties, 
Model  studies,  Pigments,  Water  color. 

Using  a  form  of  vector  analysis  of  satellite  spectral 
data,  it  is  possible  to  distinguish  variations  in  water 
color  and  pigment  concentrations  from  changes  in 
turbidity.  In  turbid  water  (reflectance  >  0.01),  the 
orientation  of  a  spectral  vector  depends  predomi- 
nantly on  organic  pigment  absorption.  Turbidity 
controls  the  total  reflectance.  A  reflectance  model 
based  on  the  vector  expression  is  discussed.  This 
method  apparently  can  identify  blooms  in  estuaries 
where  the  reflectance  is  between  0.01  and  0.07  and, 
with  some  calibration,  may  provide  estimates  of 
chlorophyll  for  concentrations  greater  than  5  mi- 
crograms/1. The  vector  analysis  method  can  be 
tested  using  data  collected  by  two  different  sen- 
sors, the  AVHRR  (Advanced  High  Resolution 
Radiometer)  and  the  CZCS  (Coastal  Zone  Color 
Scanner).  A  simple  uniform  atmospheric  correc- 
tion to  AVHRR  and  CZCS  satellite  data  showed 
the  location  of  blooms  in  the  Chesapeake  Bay  in 
the  springs  of  1981  and  1982.  (Brock-PTT) 
W88-10725 


COMPARISON  OF  CHLOROPHYLL  A  AND 
CAROTENOID  CONCENTRATIONS  AS  INDI- 
CATORS OF  ALGAL  VOLUME, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
R.  H.  Foy. 

Freshwater  Biology  FWBLAB,  Vol.  17,  No.  2,  p 
237-250,  April  1987.  7  fig,  4  tab,  21  ref. 

Descriptors:  'Carotenoids,  'Algae,  'Chlorophyll 
a,  'Biomass,  'Spectrophotometry,  Seasonal  varia- 
tion, Phytoplankton,  Light  quality,  Oscillatoria, 
Nitrogen,  Phosphorus,  White  Lough,  Lough 
Neagh,  Ireland,  Limiting  nutrients,  Analytical 
methods,  Lakes. 

Carotenoid  concentration,  as  measured  by  absor- 
bance  at  480  nm,  was  a  better  indicator  of  algal 


volume  than  chlorophyll  a  when  the  results  from 
two  lakes  and  laboratory  studies  on  Oscillatoria 
agardhii  var.  isothrix  Skuja  were  compared.  The 
correlation  between  algal  volume  and  carotenoid 
in  White  Lough  was  significantly  higher  than  that 
between  algal  volume  and  chlorophyll  a.  The 
Lough  Neagh  correlation  coefficient  for  algal 
volume  with  carotenoid  was  only  marginally 
stronger  than  that  with  chlorophyll  a.  The  relative- 
ly weak  correlation  between  algal  volume  and 
chlorophyll  a  in  White  Lough  was  a  result  of  a 
summer  decline  in  the  chlorophyll  a  content  of  O. 
agardhii  var.  isothrix,  which  dominated  the  phyto- 
plankton. The  chlorophyll  a  content  of  the  phyto- 
plankton was  depressed  by  high  summer  daily 
totals  of  light  hours  received  by  the  phytoplankton 
in  White  Lough  of  up  to  14  h  in  comparison  to  a 
maximum  value  of  3.8  h  in  Lough  Neagh,  where 
no  seasonal  cycle  of  chlorophyll  a  content  was 
evident.  Laboratory  studies  demonstrated  that 
while  chlorophyll  a  per  unit  algal  volume  of  O. 
agardhii  var.  isothrix  declined  with  increasing  light 
dose,  carotenoid  content  did  not.  Nitrogen  and 
phosphorus  limitation  depressed  the  carotenoid 
content  but  to  a  lesser  degree  than  was  observed 
for  chlorophyll  a.  (Author's  abstract) 
W88-10727 


SUBMERSIBLE  NET-PUMP  FOR  QUANTITA- 
TIVE ZOOPLANKTON  SAMPLING:  COMPAR- 
ISON WITH  CONVENTIONAL  NET  SAM- 
PLING, 

F.  Mohlenberg. 

Ophelia  OPHLAN,  Vol.  27,  No.  2,  p  101-110,  May 

1987.  4  fig,  2  tab,  16  ref. 

Descriptors:  'Sampling,  'Plankton  nets,  'Submers- 
ible net-pump,  'Zooplankton,  'Sampling  devices, 
Measuring  instruments,  Analytical  methods, 
Aquatic  animals,  Biomass. 

A  new  sampling  system  for  quantitative  zooplank- 
ton studies  is  described.  It  consists  of  a  centrifugal 
pump  and  a  plankton  net  combined  in  a  single 
submersible  unit.  The  performance  of  the  net-pump 
was  compared  to  vertical  hauls  with  a  100-micron 
WP-2  net  on  two  occasions  characterized  by  large 
differences  in  zooplankton  biomass.  The  filtration 
efficiency  of  the  WP-2  net  decreased  steadily,  due 
to  clogging,  from  ca.  100%  at  the  onset  of  sam- 
pling (25  m)  to  about  50%  at  the  surface.  Clogging 
in  the  net-pump  was  not  observed  even  after  pro- 
longed sampling.  In  vertical  hauls,  the  capacity  of 
the  net-pump  (420  L/min)  was  sufficient  to  catch 
even  adult  Calanus  finmarchicus  quantitatively. 
Used  in  the  stationary  mode  at  fixed  depths,  most 
adult  C.  finmarchicus  escaped  from  the  pump 
intake.  The  volume  filtered  by  the  net-pump  was 
only  a  fraction  of  the  volume  filtered  by  the  WP-2 
net.  However,  the  total  variation  (variation  among 
samples  +  subsample  error)  was  identical  (May)  or 
markedly  lower  (October)  for  pump  samples.  The 
appendicularian  Oikopleura  dioica  was  probably 
damaged  beyond  recognition  in  the  net-pump 
judging  from  the  very  low  numbers  recorded  in 
the  pump  samples.  For  all  other  taxa,  the  damage 
caused  by  the  pump  did  not  interfere  with  identifi- 
cation. (Author's  abstract) 
W88-10757 


RECOMMENDATIONS  FOR  WATER  QUAL- 
ITY INVESTIGATION  OF  DRINKING  WATER 
SUPPLY  RESERVOIRS  IN  CZECHOSLOVA- 
KIA, 

Ceskoslovenska  Akademie  Ved,   Prague.   Hydro- 

biologicka  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10805 


DETERMINATION  OF  THE  ORTHOPHOS- 
PHATE AND  TOTAL  ORTHOPHOSPHATE, 
SENSITIVITY  AND  REPRODUCIBILITY, 

Institut      Hygieny      a      Epidemiologie,      Prague 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10811 


GAS  CHROMATOGRAPHIC/MASS  SPECTRO- 
METRIC  IDENTIFICATION  OF  CHLORINAT- 


ED AND  OXYGENATED  CYCLOHEXENE  AR- 
TIFACTS FORMED  DURING  THE  ANALYSIS 
OF  CHLORINATED  WATER  SAMPLES, 

North  Carolina  Univ.,  Chapel  Hill.  Dept.  of  Envi- 
ronmental Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10838 


EVALUATION  OF  A  HIGH-RESOLUTION  GAS 
CHROMATOGRAPHY/HIGH-RESOLUTION 
MASS  SPECTROMETRY  METHOD  FOR  THE 
DETERMINATION   OF   2,3,7,8-TETRACHLOR- 
ODIBENZO-P-DIOXIN  IN  SOIL  AND  WATER, 
Midwest  Research  Inst.,  Kansas  City,  MO. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10839 


DISCHARGE-TIME  METHOD.  A  NEW  TECH- 
NIQUE FOR  SAMPLING  PLANKTON  IN  FLU- 
VIAL SYSTEMS,  WITH  A  NOTE  ON  THE 
MODIFIED  PLANKTON  SAMPLING  DEVICE, 

Garhwal  Univ.,  Srinagar  (India).  Dept.  of  Zoolo- 
gy- 

P.  Nautiyal,  A.  S.  Saklani,  and  H.  R.  Singh. 
Proceedings  of  the  Indian  Academy  of  Sciences 
(Animal  Science),  Vol.  95,  No.  6,  p  751-756,  De- 
cember 1986.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Plankton  nets,  'Sampling,  'On-site 
data  acquisition,  Biomass,  Rivers,  Torreutial 
streams,  Statistics,  Performance  evaluation. 

A  technique  to  sample  plankton  efficiently  in  the 
fluvial  systems  is  described  along  with  a  discussion 
of  the  need  for  and  design  of  the  plankton  sampling 
device  suited  to  torrential  reaches.  The  technique, 
named  as  discharge-time  method,  has  certain  ad- 
vantages. The  requirements  are  minimum  (detach- 
able bucket  of  the  conical  plankton  net  with  bolt- 
ing silk  cloth  of  required  mesh  size)  and  the  efforts 
are  nominal.  To  sample  plankton,  the  device  has  to 
be  dipped  into  the  river  with  its  open  end  facing 
the  current,  for  a  pre-calculated  period  of  time. 
The  formula,  't'  seconds  =  x/4v  (where  x  =  the 
volume  of  water  to  be  sampled  in  liters  and  v  = 
the  discharge  in  liters/sec)  was  computed  to  calcu- 
late the  time  for  which  the  device  should  remain 
submerged.  Large  volumes  of  water  can  be  filtered 
within  seconds.  The  validity  of  this  method  has 
been  assessed  by  employing  't'  tests.  (Author's 
abstract) 
W88-10857 


USE  OF  A  MULTIGRID  TECHNIQUE  TO 
STUDY  EFFECTS  OF  LIMITED  SAMPLING 
OF  HETEROGENEITY  ON  TRANSPORT  PRE- 
DICTION, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-10931 


HARMONIZATION  OF  BIOLOGICAL  TEST- 
ING METHODOLOGY:  A  PERFORMANCE- 
BASED  APPROACH, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11013 


COMPARISON  OF  TECHNIQUES  FOR  EVAL- 
UATING THE  EFFECT  OF  CADMIUM  ON 
PSEUDOMAS  FLUORESCENS, 

Toronto  Univ.  (Ontario).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-11015 


MEASURING  FISH  LENGTHS  FROM  IN- 
STANT PHOTOGRAPHS  USING  A  DIGITIZ- 
ING TABLET  AND  MINICOMPUTER, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

S.  Sauter,  and  J.  L.  Harrison. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental    Fate,    Fort    Mitchell,    Kentucky, 
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Group  7B — Data  Acquisition 

April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  321-327.  1  fie  1 
tab.  19ref. 

Descriptors:  *Data  acquisition.  *Fish  length,  *Pho- 
tography,  'Computers,  'Digitization,  Fish,  Com- 
puter programs.  Statistical  studies. 

A  modification  of  photographic  techniques  for 
measurement  of  fish  lengths  has  been  developed, 
which  uses  instant  photography  and  a  digitizing 
tablet  with  a  mini-computer.  Instant  photography 
allows  print  inspection  while  live  fish  are  retained 
and  'retakes'  of  poor  quality  photographs  can  be 
made.  A  photographic  record  of  test  animals  is 
obtained,  and  fish  may  then  be  measured  from  the 
photographs  at  any  convenient  time.  The  digitizing 
tablet  decreases  time  for  fish  measurement  from 
photographs  and  maintains  or  improves  accuracy 
over  manual  techniques.  Raw  data  are  entered 
directly  into  the  minicomputer,  which  is  pro- 
grammed to  perform  summary  statistics  after  all 
groups  are  measured.  Summary  statistics  and  raw 
data  are  printed  to  a  prescribed  format  by  the 
computer.  The  elimination  of  manual  data  entry 
and  subsequent  data  validation  will  result  in  a 
substantial  savings  in  time.  (See  also  W88- 10991) 
(Author's  abstract) 
W88-11016 


USEFULNESS  OF  THE  LIPID  INDEX  FOR 
BIOACCUMULATION  STUDIES  WITH  DAPH- 
NIA  MAGNA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5A 
W88-11019 


RAPID  AQUATIC  TOXICITY  ASSAY  USING 
INCORPORATION  OF  TRITIATED-THYMI- 
DINE  INTO  SEA  URCHIN,  ARBACIA  PUNC- 
TULATA,  EMBRYO:  EVALUATION  OF  TOXI- 
CANT EXPOSURE  PROCEDURES, 
JRB  Associates,  Inc.,  Narragansett,  RI.  Marine 
Services  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 
W88- 11022 


DATA  BASE  DESIGN  FOR  A  REGIONAL 
GROUND  WATER  QUANTITY  ASSESSMENT 
IN  KANKAKEE  AND  NORTHERN  IROQUOIS 
COUNTIES,  ILLINOIS, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  4B 
W88-11036 


ESTIMATING  IRRIGATION  PUMPAGE:  LES- 
SONS IN  THE  VARIABILITY  OF  INDIVIDUAL 
WELL  PUMPAGE, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

J.  A.  Bowman,  and  S.  D.  Wilson. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987    n 
81-91,  4  fig,  4  tab,  19  ref. 

Descriptors:  "Groundwater  management,  'Irriga- 
tion, 'Pumpage,  'Wells,  'Estimating,  'Variability, 
Illinois,  Comparison  studies,  Sensors,  Model  stud- 
ies, Consumptive  use,  Hydrologic  budget.  Predic- 
tion. 

Three  methods  of  estimating  irrigation  pumpage 
were  compared  to  metered  values  for  one  growing 
season  in  an  intensively-irrigated  region  in  central 
Illinois.  The  purpose  was,  first,  to  test  the  suitabil- 
ity of  a  vibration  sensor  for  indicating  well  pump- 
age and,  second,  to  evaluate  two  generalized 
water-use  models  for  their  ability  to  predict  aver- 
age and  specific  irrigation-well  pumpage.  The  vi- 
bration sensor  performed  poorly,  particularly  on 
an  individual-well  basis.  The  two  water-use 
models,  a  crop-consumptive-use  model  and  a 
water-budget  model,  performed  only  slightly 
better  than  the  vibration  sensor  on  an  individual- 
well  basis.  However,  the  water-budget  model  ap- 
pears to  be  a  relatively  good  indicator  of  seasonal- 


ly-averaged metered  pumpage.  A  much  larger 
degree  of  variance  existed  among  the  metered 
values  than  was  expected  for  largely  homogeneous 
soil,  crop,  and  weather  conditions.  This  points  to 
the  need  for  a  long-term  period  of  metered  records 
with  on-site  meteorological  observation  and  more- 
frequent  meter  readings  in  order  to  improve  confi- 
dence in  the  relationship  between  metered  pump- 
age and  the  water-budget  model  results.  (See  also 
W88- 1 103 1 )  (Author's  abstract) 
W88-11037 


USE  OF  FACIES  MODELS  AS  PREDICTIVE 
TOOLS  TO  LOCATE  AND  CHARACTERIZE 
AQUIFERS  IN  GLACIAL  TERRAINS, 

Indiana  Geological  Survey,  Bloomington. 
For  primary  bibliographic  entry  see  Field  2F 
W88- 11040 


ELECTRICAL  RESISTIVITY  APPLICATIONS 
TO  GLACIAL  AND  GROUNDWATER  SITE 
EVALUATIONS  IN  EAST-CENTRAL  INDIANA 

Ball  State  Univ.,  Muncie,  IN. 
A.  C.  Samuelson. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH  1987  n 
207-229,  12  fig,  1  tab,  25  ref.  ' 

Descriptors:  'Geophysics,  'Data  acquisition, 
'Groundwater,  'Measuring  instruments,  'Resistiv- 
ity, 'Glacial  drift,  Groundwater  mining,  On-site 
investigations,  Evaluation,  Indiana,  Fences,  Drain- 
age, Elevation,  Precipitation,  Soil  surveys,  Sound- 
ing, Soil  profiles.  Water  table  profiles.  Computer 
models,  Case  studies. 

Electrical  resistivity  methods  have  been  used  for 
research,  consulting,  and  instructional  projects,  but 
it  is  difficult  to  obtain  consistent  realistic  results 
from  site  to  site.  Successful  projects  require  consid- 
eration of  many  often-overlooked  items.  Investiga- 
tors should  always  spend  considerable  time  noting 
the  site  characteristics,  such  as  fence  and  drainage 
lines,  elevation  changes,  recent  precipitation  data, 
and  soils  map  information.  Baselines  should  be 
established  which  can  be  repeated  if  data  will  be 
taken  at  different  seasons  of  the  year.  A  sounding 
line  should  be  run  first  to  determine  the  nature  of 
contrasts  and  suitable  electrode  spacings  for  profil- 
ing. It  might  not  be  the  final  sounding;  others  may 
be  more  desirable  after  locating  contrasting  areas 
by  profiling.  Computer  curve  modeling  will  be 
useful  for  consistency  but,  to  properly  use,  inter- 
pret, and  interact  with  the  computer  trials,  past 
experience  with  hands-on  curve  matching  is  also 
required.  Case  histories  presented  include  several 
studies  which  involved  delineating  glacial  hori- 
zons, bedrock  depths,  groundwater  levels,  and 
contaminant  plumes.  (See  also  W88-11031)  (Au- 
thor's abstract) 
W88-11044 


ESTIMATING  FRACTURE  CONNECTIVITY 
USING  MEASUREMENTS  OF  BOREHOLE 
TEMPERATURES  DURING  PUMPING, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11045 


INVESTIGATING  SUBSURFACE  FUEL  RE- 
LEASES USING  AMBIENT  TEMPERATURE 
HEADSPACE  ANALYSIS, 

ERT,  Fort  Collins,  CO. 

For  primary  bibliographic  entry  see  Field  7A. 
W88- 11046 


COMBINED     EXPLORATION    TECHNIQUES 
FOR  FRACTURED  TILL  AND  LOESS, 

GeoEngineering,  Inc.,  Denville,  NJ. 
C  R.  Butts,  and  W.  H.  McTigue. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987.  n 
267-271. 

Descriptors:  'Soil  surveys,  'Permeability,  'Frac- 
ture  permeability,    'Glacial   soils,    'Loess,    'Core 


drilling,  Cross-sections,  Exploration,  On-site  inves- 
tigations, Pumping  tests.  Hydraulic  properties, 
Costs,  Trenches,  Soil  water. 

Low-permeability  soils,  such  as  loess  and  till,  pre- 
clude classical  pumping  tests  as  a  technique  for 
estimating  bulk  in-situ  hydraulic  properties.  Hence, 
small-scale  laboratory  permeability  tests  are  substi- 
tuted and  the  bulk  characteristics  of  the  deposit  are 
extrapolated  from  the  laboratory  results.  However, 
the  experience  of  the  writers  has  shown  that  the  in- 
situ  bulk  hydraulic  properties,  especially  perme- 
ability, sometimes  are  not  the  same  as  those  deter- 
mined in  the  laboratory.  Two  exploration  tech- 
niques have  been  found  useful  in  overcoming  this 
problem  without  substantial  increase  in  cost  of 
subsurface  exploration  programs.  The  first  is  back- 
hoe-excavated  test  pits  or  trenches  located  so  as  to 
expose  large  subsurface  cross-sections  for  close 
examination,  sampling,  and  photography.  The 
second  is  the  use  of  a  continuous  soil  coring 
device,  in  conjunction  with  hollow-stem  auger 
drilling,  permitting  truly  continuous  five-foot  in- 
crements of  soil  'core'  to  be  examined  in  the  field 
or  laboratory  and  reducing  the  unobserved  interval 
between  samples  to  a  minimum.  (See  also  W88- 
11031)(Shidler-PTT) 
W88- 11047 


SOIL  GAS  INVESTIGATIONS  FOR  VOLATILE 
SUBSURFACE  CONTAMINANTS:  CASE  STUD- 
IES IN  KANSAS,  USA, 

Tracer  Research  Corp.,  Tucson,  AZ. 
T.  A.  Runyon,  and  G.  M.  Thompson. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.   1987    n 
275-282,  2  fig,  2  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Soil  gases,  'Pollutants,  Case  studies, 
Kansas,  Remote  sensing,  Volatile  organic  com- 
pounds, Surface-groundwater  relations,  Aeration 
zone,  Diffusion,  Water  pollution  sources,  Plumes, 
Chlorinated  hydrocarbons,  Cost  analysis,  Trichlor- 
oethene,  Carbon  tetrachloride. 

A  remote-detection  technique  for  the  tracing  of 
groundwater  contamination  by  volatile  organic 
compounds  (VOCs)  has  been  developed.  The  tech- 
nique involves  sampling  and  analyzing  soil  gas 
contained  in  the  vadose  zone  for  the  presence  of 
VOCs.  Contaminated  groundwater  acts  as  a  source 
of  VOCs  and  a  chemical  concentration  gradient  is 
established  between  the  source  and  the  atmosphere 
resulting  in  the  vertical  diffusion  of  contaminants 
through  the  vadose  zone.  Organic  compounds  with 
low  aqueous  solubilities  and  high  vapor  pressures 
are  most  amenable  to  soil-gas  analysis.  This  tech- 
nique was  used  to  assess  the  chemistry,  source 
location,  migration  direction,  and  areal  extent  of 
groundwater  contamination  by  trichloroethene 
(TCE)  at  two  separate  sites  in  Kansas.  At  the 
southeastern  Kansas  site,  a  TCE  contamination 
plume  was  mapped  in  the  soil  gas  from  a  possible 
source  area  to  contaminated  supply  wells.  A 
second  area  of  VOC  contamination  was  identified 
in  the  immediate  vicinity  of  a  solvent  storage  area. 
In  south-central  Kansas,  carbon  tetrachloride  con- 
tamination emanating  from  a  grain  elevator  was 
detected  in  the  soil  gas.  Contamination,  as  defined 
by  soil-gas  analysis,  extended  3400  feet  south  of  the 
grain  elevator.  The  data  obtained  from  a  soil-gas 
investigation  can  be  used  prior  to  conventional 
methods  of  investigation  as  a  cost-effective  means 
of  assessing  distribution  of  VOCs  in  the  ground- 
water. (See  also  W88-11031)  (Author's  abstract) 
W88-11048 


TWO-DIMENSIONAL  GROUND  WATER 
FLOW  MODEL  OF  THE  DOWNTOWN  INDI- 
ANAPOLIS AREA, 

Indiana  State  Dept.  of  Natural  Resources,  Indian- 
apolis. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11052 


UNIFIED    GROUND    WATER    MONITORING 
PROGRAM, 
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Waste  Management  of  North  America,  Southfield, 

MI.  Northwest  Regional  Office. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11054 


MIDWESTERN  MONITORING  WELL  INSTAL- 
LATION AND  DEVELOPMENT, 

Geotechnology,  Inc.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11055 


EFFECT  OF  CONSTRUCTION,  INSTALLA- 
TION, AND  DEVELOPMENT  ON  THE  TUR- 
BIDITY OF  WATER  IN  MONITORING  WELLS 
IN  FINE-GRAINED  GLACIAL  TILL, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Geological/ 

Geophysical  Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11056 


INSTALLATION  OF  OBSERVATION  WELLS: 
THE  HIDDEN  COSTS, 

Groundwater  Technology,  Inc.,  North  Ridgeville, 

OH. 

For  primary  bibliographic  entry  see  Field  7A. 

W88-11057 


INITIAL  RESPONSE  TO  A  GROUND  WATER 
CONTAMINATION  PROBLEM,  HANCOCK 
COUNTY,  INDIANA, 

Indiana  Dept.  of  Environmental  Management,  In- 
dianapolis. 

For  primary  bibliographic  entry  see  Field  5G. 
W88-11059 


LABORATORY  AND  FIELD  EVALUATION 
TECHNIQUES  TO  DETERMINE  WASTE/ AQ- 
UIFER COMPATIBILITY  IN  UNDERGROUND 
INJECTION  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11064 


Midwest  and  Nevada.  These  cases  include  logs 
conducted  in  wells  with  and  without  tubing,  and 
utilize  both  traditional  differential-temperature 
tools  and  the  newer  radial  differential-temperature 
tool.  (See  also  W88-11031)  (Author's  abstract) 
W88-11065 


RANDOM  SAMPLE  SURVEY  FOR  PESTI- 
CIDES: FLORIDA  EXPERIENCE, 

Florida  State  Dept.  of  Agriculture  and  Consumer 

Services,  Tallahassee. 

A.  N.  Shahane,  and  R.  C.  Inman. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  108- 

121,  1  fig,  6  tab,  10  ref. 

Descriptors:  *Florida,  'Pesticides,  *Data  collec- 
tions, 'Surveys,  Planning,  Water  quality  control, 
Monitoring,  Groundwater  pollution. 

The  Florida  Department  of  Agriculture  and  Con- 
sumer Services  has  conducted  three  annual  random 
sample  surveys,  as  authorized  by  the  Florida  Pesti- 
cide Law  and  Regulations.  Random  sample  sur- 
veys collect  pesticide  use  data  from  licensed  appli- 
cators who  are  required  to  keep  records  of  Re- 
stricted Use  Pesticides  for  two  years.  Randomly 
selected  applicators  are  requested  to  submit  data 
on  a  survey  form  designed  for  computer  input  and 
are  asked  to  include  types  and  quantities  of  restrict- 
ed use  pesticides,  methods  of  application,  crops 
treated,  and  dates  and  locations  of  application. 
Results  of  these  surveys  have  been  used  in  the 
pesticide  assessment  procedure  for  selective  pesti- 
cide monitoring  of  groundwater  in  Florida.  Flor- 
ida's experiences  with  the  random  sample  survey  is 
presented  and  an  attempt  is  made  to  provide  a  tool 
for  collecting  pesticide  use  information  at  the  state 
level.  The  problems  with  using  dealer  sales  infor- 
mation to  establish  pesticide  use  patterns  are  illus- 
trated. A  methodology  of  random  sample  survey 
and  recent  efforts  made  by  state  agencies  to  refine 
the  survey  are  included.  (See  also  W88-11084) 
(Miller-PTT) 
W88-11093 


APPLICATION  OF  THE  TEMPERATURE 
SURVEY  IN  DEMONSTRATING  THE  ME- 
CHANICAL INTEGRITY  OF  INJECTION 
WELLS, 

Davis  (Ken  E.)  Associates,  South  Bend,  IN. 
M.  D.  Jarrell,  and  R.  Lyle. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Midwestern  Ground  Water  Issues.  Nation- 
al Water  Well  Association,  Dublin,  OH.  1987.  p 
569-590,  12  fig,  4  ref. 

Descriptors:  'Water  quality,  'Underground  waste 
disposal,  'Well  casings,  'Groundwater,  'Well 
Logs,  'Water  temperature,  'Mechanical  failure, 
•Injection  wells,  Fluid  flow,  Well  seepage,  Well 
regulations,  Guidelines,  Case  studies,  Midwest, 
Nevada,  Measuring  instruments. 

The  temperature  log  has  an  important  role  in  dem- 
onstrating the  absence  of  fluid  migration  behind 
the  casing  in  injection  wells.  At  the  present  time, 
many  regulatory  agencies  require  temperature  logs 
to  satisfy  the  mechanical-integrity  test  require- 
ments of  the  Underground  Injection  Control  pro- 
gram. However,  these  agencies  have  not  estab- 
lished guidelines  for  conducting  a  temperature 
survey.  Two  methods  have  been  successfully  ap- 
plied and  approved  by  regulatory  agencies  in  spe- 
cific cases.  The  first  method  involves  an  injecting 
temperature  log  and  a  series  of  shut-in  logs  run 
immediately  after  normal  injection  is  ceased.  The 
second  method  requires  a  stabilized  static  base  log 
followed  by  a  period  of  injection  and  a  subsequent 
suite  of  post-injection  temperature  logs.  As  these 
logs  have  become  more  prevalent  in  mechanical- 
integrity  evaluations,  experience  shows  that  the 
three  critical  survey  parameters  are  the  shut-in 
time  prior  to  the  static  base  log,  the  volume  of 
water  injected,  and  the  temperature  differential 
between  the  injected  water  and  the  formation 
water  in  the  zone  of  interest.  Recommended  proce- 
dures for  running  and  presenting  temperature  logs 
have  been  developed  based  on  case  histories  of 
both  Class  I  and  Class  II  injection  wells  in  the 


SURFACE  GEOPHYSICAL  STUDY  OF  A 
BORROW  PIT  LAKE, 

Seaburn  and  Robertson,  Inc.,  Tampa,  FL. 

R.  J.  Windschauer. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  295- 

303,  6  fig. 

Descriptors:  'Artificial  lakes,  'Clays,  'Leakage, 
•Magnetic  studies,  Electromagnetic  waves,  Resis- 
tivity, Direct  current  resistivity.  Electromagnetic 
methods,  Water  loss,  Permeability  Geophysics. 

A  surface  geophysical  survey  was  completed  to 
determine  the  presence  and  depth  of  clay  for  the 
owners  of  a  residential  development  constructing  a 
series  of  interconnected  ponds.  The  survey  includ- 
ed direct  current  resistivity  and  electromagnetic 
methods.  The  depth  of  an  already  existing  lake  on 
the  site  made  conventional  electromagnetic  meth- 
ods impossible.  The  electromagnetic  survey  was 
completed  by  floating  the  configuration  across  the 
lakes  on  several  rafts  with  the  transmitting  and 
receiving  coil  fastened  in  the  horizontal  dipole 
mode  and  separated  by  PVC  pipe.  A  1400  foot 
length  of  0.5  inch  nylon  rope  marked  off  in  50  foot 
increments  was  used  to  move  the  configuration 
across  the  lake  while  taking  readings.  Where  no 
lake  existed,  the  electromagnetic  survey  was  com- 
pleted by  conventional  methods.  The  electromag- 
netic survey  was  effective  in  determining  the  pres- 
ence of  clay  throughout  the  site  and  an  estimate  of 
clay  thickness  was  made  through  calibration  of 
electromagnetic  measurements.  The  geophysical 
survey  provided  a  cost  effective  means  for  obtain- 
ing subsurface  information  where  a  large  part  of  an 
area  is  submerged.  (See  also  W88-11084)  (Miller- 
PTT) 
W88-11104 


USE  OF  LIMITED  GEOPHYSICAL  LOG  DATA 
TO  DELINEATE  AND  CHARACTERIZE  DIS- 
POSAL AND  CONFINING  ZONES, 


Data  Acquisition — Group  7B 

Davis   (Ken   E.)   Associates,    Baton    Rouge,    LA. 
For  primary  bibliographic  entry  see  Field  5E. 
W88-11105 


AUDITING  EXISTING  MONITOR  WELLS, 

Technos,  Inc.,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11106 


USE  OF  GEOPHYSICAL  LOGS  IN  CONJUNC- 
TION WITH  CONCENTRATED  ACID  INJEC- 
TION TO  IMPROVE  WATER  YIELDS  FROM 
LIMESTONE  WELLS   IN  TAMPA,   FLORIDA, 

CH2M  Hill  Southeast,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  3B. 
W88-11109 


TERRAIN  CONDUCTIVITY  AS  A  TOOL  FOR 
DELINEATING  HYDROCARBON  PLUMES  IN 
A   SHALLOW   AQUIFER   -   A   CASE   STUDY, 

Woodward-Clyde  Consultants,  Tallahassee,  FL. 
R.  M.  Valentine,  and  T.  Kwader. 
IN:    Proceedings    of   the    Focus    Conference    on 
Southeastern     Ground     Water     Issues.     National 
Water  Well  Association,  Dublin,  OH.  1986.  p  405- 
416,  3  fig,  1  tab. 

Descriptors:  'Geophysics,  'Path  of  pollutants, 
'Groundwater  pollution,  'Hydrocarbons,  'Chemi- 
cal wastes,  'Conductivity,  Terrain  conductivity, 
Subsurface  water,  Aquifers,  Case  studies. 

Under  favorable  site  conditions,  terrain  conductivi- 
ty has  proven  to  be  an  effective  tool  for  assessing 
the  areal  extent  and  relative  concentrations  of  con- 
taminants having  a  significant  conductivity  con- 
trast with  the  native  groundwater.  In  late  1983,  a 
hydrocarbon  residue  was  observed  and  collected  at 
the  water  table  on  the  bank  of  a  drainage  canal 
adjacent  to  a  small  chemical  mixing  plant.  Al- 
though the  contaminant  was  identified  as  a  non- 
hazardous  hydrocarbon  belonging  to  the  chemical 
facility,  its  exact  source  was  unknown.  A  shallow 
terrain  conductivity  survey  was  conducted  to  aid 
in  locating  the  source(s)  of  contamination.  Ap- 
proximately 6  acres  were  surveyed  on  a  20  by  20 
foot  grid.  Six  anomalous  areas  of  apparent  low 
conductivity  (<  0.25  millimhos)  were  delineated. 
Two  of  the  analomous  areas  were  located  away 
from  the  active  facility  and  were  later  identified  as 
old  dump  sites.  A  third  low  conductivity  area 
adjacent  to  the  storage/mixing  facility  indicated 
that  a  plume  might  be  migrating  towards  the  prop- 
erty boundary.  Borings  were  located  largely  from 
analysis  of  the  results  of  the  conductivity  survey 
and  confirmed  the  areal  extent  and  concentration 
of  the  contaminants.  The  terrain  conductivity 
survey  proved  to  be  a  quick  and  cost-effective 
method  for  locating  hydrocarbons  in  the  shallow 
subsurface.  The  survey  results  provided  a  basis  to 
formulate  a  drilling  and  sampling  program,  provid- 
ed relative  levels  of  contaminant  concentration, 
and  outlined  areas  in  which  to  concentrate  initial 
remedial  measures.  (See  also  W88-1 1084)  (Author's 
abstract) 
W88-11111 


PROBLEMS  IN  THE  INTERPRETATION  OF 
SLUG  TEST  DATA  FROM  FINE-GRAINED 
GLACIAL  TILLS, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science  and  Engineering. 
C.  D.  Palmer,  and  D.  G.  Paul. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987. 
p  99-123.  10  fig,  1  tab,  23  ref. 

Descriptors:  'Aqufier  characteristics,  'Aquifer 
testing,  'Slug  test  data,  'Glacial  drift,  'Hydraulic 
conductivity,  'Data  interpretation.  Mathematical 
studies,  Error  analysis.  Groundwater  management, 
Soil  texture.  Test  wells,  Field  tests,  Permeability, 
Boundary  conditions.  Waste  disposal. 

Concerns  about  ground-water  protection  and 
waste  management  have  prompted  an  interest  in 
using  slug  tests  to  determine  the  hydraulic  proper- 
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ties  of  fine-grained  materials  such  as  glacial  tills. 
While  slug  tests  offer  a  readily  available  method 
for  the  determination  of  the  hydraulic  properties  of 
fine-grained  materials,  there  are  problems  with 
conducting  the  tests  and  interpreting  the  results.  A 
combination  of  field  tests  and  mathematical  studies 
suggest  that  both  positive  and  negative  biases  of 
the  formation  properties  can  be  obtained.  The 
magnitude  of  errors  that  result  from  the  applica- 
tion of  analytical  techniques  that  contain  incorrect 
assumptions  about  the  well  configuration  or 
boundary  conditions  that  are  inappropriate  to  test- 
ing in  fine-grained  materials  are  shown.  While 
some  problems  can  be  overcome  by  altering  the 
method  for  conducting  the  test  or  for  interpreting 
the  data,  other  problems  may  require  new  method- 
ologies before  their  effects  can  be  quantified.  (See 
also  W88-1 1121)  (Author's  abstract) 
W88-11127 


APPLICATION  OF  REMOTE  DATA  ACQUISI- 
TION SYSTEMS  IN  ASSESSING  GROUND 
WATER  FLOW  DIRECTIONS, 

Hart  Crowser,  Inc.,  Seattle,  WA. 
J.  W.  Massmann,  and  D.  T.  Matlock. 
IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987 
p  299-312.  6  fig. 

Descriptors:  *Data  acquisition,  *Remote  sensing, 
•Groundwater  movement,  *Data  collections, 
•Data  storage  and  retrieval,  Computers,  Monitor- 
ing wells,  Water  level  fluctuations,  Groundwater 
level,  Cost  analysis. 

Remote  data  acquisition  systems  have  recently 
been  developed  to  obtain  continuous  measurements 
of  water  levels  so  that  net  ground  water  flow 
directions  can  be  estimated  for  flow  systems  with 
time-varying  boundary  conditions.  These  state-of- 
the-art  systems  are  now  commercially  available 
and  are  cost-effective  in  many  instances.  The  appli- 
cation of  these  data  acquisition  systems  is  described 
in  this  paper.  Included  in  the  paper  are  discussions 
related  to  (1)  system  components,  (2)  installation 
procedures,  (3)  data  reduction  procedures,  and  (4) 
typical  costs.  The  use  of  personal  computers  to 
recover  and  reduce  data  collected  by  the  acquisi- 
tion systems  is  also  discussed.  A  case  history  is 
presented  to  illustrate  the  capabilities  of  the  data 
acquisition  systems.  Water  levels  were  measured  in 
the  Columbia  River  and  in  nearby  ground  water 
monitoring  wells  to  determine  net  ground  water 
flow  directions.  The  water  levels  fluctuated  in 
response  to  changes  in  the  river  stage,  tides, 
ground  water  pumping  wells,  and  precipitation. 
Without  the  data  acquisition  system,  these  fluctua- 
tions would  have  made  it  very  difficult  to  deter- 
mine net  flow  directions.  (See  also  W88-11121) 
(Author's  abstract) 
W88-11136 


PERCHED   WATER   IDENTIFICATION   WITH 
RADIATION  LOGS, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  2F 

W88-11137 


MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART  I. 
CONCEPTUALIZATIONS, 

Oregon  Graduate  Center,  Beavcrton. 
J.  F.  Keely,  and  K.  Boateng. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987 
p  443-471.  8  fig,  3  tab,  18  ref. 

Descriptors:  'Monitoring  wells,  'Groundwater, 
•Groundwater  pollution,  'Drilling,  *Water  sam- 
pling. Contamination,  Well  casings,  Boreholes, 
Monitoring,  Well  filters. 

In  this  paper,  commonly  employed  techniques  for 
the  installation,  purging,  and  sampling  of  monitor- 
ing wells  are  examined.  The  degree  to  which 
hollow-stem  augering  disturbs  the  near-borehole 
environment,  and  how  this  may  result  in  the  move- 
ment of  contaminated  solids  or  fluids  from  one 


stratum  to  another  is  discussed.  The  desirability  of 
driving  temporary  casing  to  shield  one  strata  from 
another,  and  to  improve  the  general  quality  of  the 
monitoring  well  installation  (especially  the  effec- 
tiveness of  the  filter  pack  emplaced),  is  argued. 
Due  to  limited  data,  further  testing  of  sampling 
devices  is  needed.  (See  also  W88-11121)  (Author's 
abstract) 
W88-11144 


MONITORING  WELL  INSTALLATION,  PURG- 
ING, AND  SAMPLING  TECHNIQUES:  PART 
II.  CASE  HISTORIES, 

Oregon  Graduate  Center,  Beaverton. 
J.  F.  Keely,  and  K.  Boateng. 

IN:  Proceedings  of  the  NWWA  FOCUS  Confer- 
ence on  Northwestern  Ground  Water  Issues.  Na- 
tional Water  Well  Association,  Dublin,  OH.  1987 
p  473-499.  12  fig,  2  tab,  14  ref. 

Descriptors:  *Monitoring  wells,  'Groundwater, 
•Groundwater  pollution,  *Drilling,  *Water  sam- 
pling, *Case  histories,  Cable  tool  drilling,  Rotary 
drilling,  Contamination,  Well  casings,  Boreholes, 
Monitoring. 

Three  case  histories  are  presented  to  illustrate  the 
problems  encountered  using  some  monitoring  well 
installation,  purging,  and  sampling  techniques. 
Hollow-stem  augering,  cable  tool  drilling,  and 
drilling  with  the  air  rotary  method  were  examined. 
A  hybrid  drilling  technique,  augering  with  tempo- 
rary casing,  was  able  to  provide  the  advantages, 
and  minimize  the  disadvantages,  of  the  foregoing 
drilling  methods.  The  potential  movement  of  a 
contaminant  plume  can  be  identified  by  detailed 
aquifer  tests  using  clusters  of  monitoring  wells. 
Obtaining  reliable  data  from  such  tests  depended 
greatly  on  the  ability  of  each  monitoring  well  to 
act  as  a  high  quality  hydraulic  observation  well. 
The  selection  of  drilling  and  installation  techniques 
that  ensured  minimal  disturbance  of  the  near  bore- 
hole environment  provided  the  best  guarantee  of 
such  performance.  (See  also  W88-11121)  (Author's 
abstract) 
W88-11145 


CHEMICAL  TRACERS  OF  POLLUTION 
PLUMES  FROM  SEPTIC  SYSTEMS  RECEIV- 
ING TWO  TYPES  OF  DETERGENTS, 

Wisconsin  Univ. -Madison.  Water  Chemistry  Pro- 
gram. 
For  primary  bibliographic  entry  see  Field  5B. 

W88-11148 


QUALITY  ASSURANCE  FOR  ENVIRONMEN- 
TAL MEASUREMENTS. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-11158 


WHAT  IS  QUALITY  ASSURANCE, 

National   Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Center  for  Analytical  Chemistry. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11159 


U.S.  ENVIRONMENTAL  PROTECTION  AGEN- 
CY'S QUALITY  ASSURANCE  PROGRAM, 

Environmental    Protection    Agency,    Washington, 
DC.  Quality  Assurance  Management  Staff. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11160 


DETERMINATION  OF  MEASUREMENT 
DATA  QUALITY  AND  ESTABLISHMENT  OF 
ACHIEVABLE  GOALS  FOR  ENVIRONMEN- 
TAL MEASUREMENTS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Office  of  Research  and  Develop- 
ment. 

For  primary  bibliographic  entry  see  Field  7C. 
W88-11162 


DISCHARGE  MONITORING  REPORT  QUAL- 
ITY ASSURANCE  RESULTS  AND  FOLLOW-UP 
BY  REGION  VIII  U.S.  ENVIRONMENTAL 
PROTECTION  AGENCY, 


Environmental  Protection  Agency,  Denver    CO 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  7C 

W88-11173 


NEW  BIOLOGICAL  REFERENCE  MATERIALS 
-  IN  VIVO  INCORPORATED  TOXIC  METALS 
IN  WATER  HYACINTH  TISSUES, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11175 


USE  OF  NATURAL  WATERS  AS  U.S.  GEO- 
LOGICAL SURVEY  REFERENCE  SAMPLES, 

Geological  Survey,  Denver,  CO. 
V.  J.  Janzer. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  319-333,  2  tab,  11 
ref. 

Descriptors:  'Pollutant  identification,  *Data  ac- 
quistion,  *Quality  control,  *Water  sampling, 
•Water  analysis,  'Sampling,  Water  quality,  Ad- 
ministrative agencies,  Trace  metals,  Nutrients, 
Herbicides,  Pesticides,  Insecticides,  Chemical  anal- 
ysis. 

The  U.S.  Geological  Survey  conducts  research 
and  collects  hydrologic  data  relating  to  the  Na- 
tion's water  resources.  Two  water  quality  labora- 
tories in  Atlanta,  Georgia,  and  Denver,  Colorado, 
support  the  national  research  programs,  and  pro- 
vide chemical  analyses  of  natural  waters  for  the 
data  program.  Additional  chemical  water  quality 
data  are  provided  by  cooperator  and  contract  lab- 
oratories. Continuous  quality  assurance  efforts 
with  these  laboratories  require  several  thousand 
reference  samples  each  year.  Reference  samples 
approximating  actual  field  samples  provide  the 
most  realistic  quality  assurance  for  the  laboratories. 
Seven  types  of  natural  matrix  reference  water  sam- 
ples are  prepared  for  use  in  the  Survey's  quality 
assurance  program.  These  include  samples  contain- 
ing major  constituents,  trace  metals,  nutrients,  her- 
bicides, insecticides,  trace  metals  in  a  water  and 
suspended-sediment  mixture,  and  precipitation 
(snowmelt).  To  prepare  these  reference  samples, 
natural  water  is  collected  in  plastic  drums  and  the 
sediment  is  allowed  to  settle.  The  water  is  then 
filtered,  selected  constituents  are  added,  and  if 
necessary  the  water  is  acidified  and  sterilized  by 
ultraviolet  irradiation  before  bottling  in  plastic  or 
glass.  More  than  1000  1-L  samples  of  a  given  type 
may  be  prepared  at  a  time.  These  reference  sam- 
ples are  distributed  twice  yearly  to  more  than  100 
laboratories  for  chemical  analysis.  The  most  proba- 
ble values  for  each  constituent  are  determined  by 
evaluating  the  data  submitted  by  the  laboratories 
using  statistical  techniques  recommended  by 
ASTM.  A  stockpile  of  several  thousand  reference 
samples  is  maintained  by  the  preparation  of  new 
samples  as  needed.  Periodically,  some  of  these 
samples  are  submitted  to  laboratories  as  'un- 
knowns.' When  the  analytical  data  for  these  sam- 
ples are  reported  and  evaluated,  problem  areas 
detected  are  promptly  reported  to  the  respective 
laboratory.  Use  of  both  identified  and  unidentified 
reference  samples  provides  some  of  the  quality 
assurance  data  necessary  to  ensure  the  continuing 
accuracy  of  chemical  analyses  obtained  to  support 
the  Survey's  basic  water-data  collection  and  re- 
search program  activities.  (See  also  W88-11158) 
(Author's  abstract) 
W88-11176 


ROLE  OF  NBS  STANDARD  REFERENCE  MA- 
TERIALS IN  QUALITY  ASSURANCE  OF  EN- 
VIRONMENTAL MEASUREMENTS, 

National  Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Office  of  Standard  Reference  Data. 
For  primary  bibliographic  entry  see  Field  7C. 
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REFERENCE  MATERIALS  AND  INTERCOM- 
PARISON  SAMPLES  AVAILABLE  FROM  THE 
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ENVIRONMENTAL  MONITORING  SYSTEMS 
LABORATORY  -  LAS  VEGAS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11178 


REFERENCE  SAMPLES  FOR  WATER-RELAT- 
ED PROGRAMS  IN  THE  U.S.  ENVIRONMEN- 
TAL PROTECTION  AGENCY, 

Environmental  Monitoring  and  Support  Lab.-Cin- 

cinnati,  OH.  Quality  Assurance  Branch. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11179 


ESTABLISHING       AN        ENVIRONMENTAL 
QUALITY  ASSURANCE  PROGRAM, 

Utah  Univ.  Research  Inst.,  Salt  Lake  City.  UBTL 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W88-11180 


INTERLABORATORY  QUALITY  ASSURANCE 
ASPECTS  OF  THE  INTERNATIONAL  JOINT 
COMMISSION'S  GREAT  LAKES  MONITOR- 
ING PROGRAMS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Quality  Assurance  and  Methods  Section. 
For  primary  bibliographic  entry  see  Field  7C. 
W88-11181 


USE  OF  DRIVEN  CASING  TO  SAMPLE  MUL- 
TIPLE SHALLOW  WATER-BEARING  ZONES 
IN  THE  GULF  COAST, 

Davis  (Ken   E.)   Associates,   Baton   Rouge,   LA. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11192 


TECHNIQUE  USED  TO  DRILL  MONITORING 
WELLS  AT  A  HAZARDOUS  WASTE  SITE, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11193 


INSTALLATION  OF  OBSERVATION  WELLS 
ON  HAZARDOUS-WASTE  SITES  IN  KANSAS 
USING  A  HOLLOW-STEM  AUGER, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W88-11194 


ASSESSMENT  OF  INFLUENCE  OF  COMPLEX 
HYDROGEOLOGIC  AND  GEOCHEMICAL 
CONDITIONS  ON  RCRA  GROUND  WATER 
MONITORING  RESULTS, 

IT  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11195 


HYDROGEOLOGIST  AND  DATA  ACQUISI- 
TION FOR  AQUIFER  MODELING:  QUO 
VADIS, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11203 


CASE  STUDIES  IN  WATER  SUPPLY  DEVEL- 
OPMENT BY  GEOTHERMETRY  TECHNIQUE, 

For  primary  bibliographic  entry  see  Field  2F. 
W88-11212 


NEW  APPROACHES  TO  THE  EVALUATION 
OF  LEAK  DETECTION  MONITORS  FOR  UN- 
DERGROUND STORAGE  TANKS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11214 


DEVELOPMENT  AND  VALIDATION  OF  THE 
UNDERGROUND  LEAK  TRANSPORT  ASSESS- 
MENT MODEL  (ULTRA), 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

W.  A  .  Tucker,  C.  T.  Huang,  J.  M.  Bral,  and  R.  E. 
Dickinson. 

IN:  Proceedings  of  the  N  WW  A/API  Conference 
on  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water:  Prevention,  Detection  and 
Restoration.  Houston,  Texas.  November  12-14, 
1986.  National  Water  Well  Association,  Dublin, 
OH.  1986.  p  53-77,  6  fig,  3  tab,  19  ref. 

Descriptors:  'ULTRA  model,  *Hydrologic 
models,  'Model  studies,  'Groundwater  pollution, 
'Path  of  pollutants,  Risks,  Data  acquistion,  Data 
interpretation,  Leaching,  Adsorption,  Biodegrada- 
tion,  Soil  properties,  Dispersion,  Hydrocarbons, 
Wells,  Florida,  SUTRA  model,  SESOIL  model, 
Oil  pollution. 

This  paper  describes  the  Underground  Leak  Trans- 
port Assessment  (ULTRA)  model,  developed  by 
Environmental  Science  and  Engineering,  Inc. 
(ESE),  as  a  tool  for  risk  assessment  and  remedial 
alternative  evaluations  in  the  fate  and  transport  of 
contaminants  in  unsaturated  soils  and  groundwater. 
To  develop  this  model,  ESE  reviewed  the  charac- 
teristics of  Florida  ground  water  systems  that  are 
vulnerable  to  petroleum  contamination,  Florida's 
soil  characteristics,  and  spill  characteristics  of 
more  than  50  documented  leaks.  The  model  was 
designed  to  be  generally  applicable  for  the  State  of 
Florida.  The  model,  which  fully  couples  the  soil 
and  aquifer  zones,  simulates  adsorption,  volatiliza- 
tion, and  biodegradation  in  soil  and  aquifer  sys- 
tems; leaching  of  residual  hydrocarbon  from  the 
soil  column;  and  transport  and  dispersion  by  flow- 
ing ground  water  and  recovery  wells.  ULTRA 
represents  a  merging  of  two  widely  tested  models 
for  soil  and  aquifer  zones:  the  Seasonal  Soil  Zone 
Model  (SESOIL),  developed  by  the  U.S.  Environ- 
mental Protection  Agency  (EPA),  and  the  Saturat- 
ed/Unsaturated  Transport  Model  (SUTRA),  de- 
veloped by  the  U.S.  Geological  Survey  (USGS), 
respectively.  Both  models  were  modified  for  this 
application.  The  model  accounts  for  residual  hy- 
drocarbon left  in  the  soil  column  after  free-floating 
product  is  removed.  (See  also  W88-11213)  (Au- 
thor's abstract) 
W88-11217 


DEVELOPMENT  AND  EXPERIMENTAL  VER- 
IFICATION OF  A  MODEL  FOR  TRANSPORT 
OF  CONCENTRATED  ORGANICS  IN  THE  UN- 
SATURATED ZONE, 

Louisiana   State   Univ.,    Baton   Rouge.   Dept.   of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11220 


MODELING  MULTIPHASE  CONTAMINANT 
TRANSPORT  IN  GROUND  WATER  AND 
VADOSE  ZONES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11225 


SIMULATION  OF  THE  MOVEMENT  OF 
VOLATILE  ORGANIC  VAPOR  THROUGH 
THE  UNSATURATED  ZONE  AS  IT  PERTAINS 
TO  SOIL-GAS  SURVEYS, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11226 


DIRECT  DETECTION  OF  HYDROCARBON 
AND  ORGANIC  CHEMICALS  WITH  GROUND 
PENETRATING  RADAR  AND  COMPLEX  RE- 
SISTIVITY, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11231 


STATISTICAL  REVIEW  OF  GROUND  WATER 
DATA  FROM  WASTE  DISPOSAL  SITES, 


Browing-Ferris  Industries,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11232 


STRATEGY  FOR  DETECTING  SUBSURFACE 
ORGANIC  CONTAMINANTS, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11235 


EVALUATION  OF  SURVEY  POSITIONING 
METHODS  FOR  NEARSHORE  MARINE  AND 
ESTUARINE  WATERS. 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11266 


WATER  QUALITY  OF  INTERSTATE 
STREAMS  IN  THE  SUSQUEHANNA  RIVER 
BASIN  MONITORING  REPORT  FOR  1986 
AND  1987  WATER  YEARS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

C.  P.  McMorran. 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA.  Publication  No.  118,  June  1988.  98  p,  6  fig,  19 

tab,  6  ref,  2  append. 

Descriptors:  'River  basins,  'Water  quality,  'Sus- 
quehanna River,  'Monitoring,  'Interstate  Rivers, 
Chemical  analysis,  Bacteria,  Biological  studies, 
Streams,  Water  sampling,  Coliforms,  Turbidity, 
Chemung  River,  Conowingo  Creek,  Octoraro 
Creek,  Deer  Creek. 

A  water  quality  monitoring  network  consisting  of 
fourteen  stations  on  interstate  streams  in  the  Sus- 
quehanna River  Basin  was  sampled  monthly  for 
chemical  and  bacteriological  parameters  between 
April  1986  and  September  1987.  Chemical  quality 
was  also  determined  from  macroinvertebrate  sam- 
ples collected  at  these  same  sites  during  summer 
low  flow  periods.  The  monitoring  program  con- 
tributes to  a  database  that  is  used  to  assess  impacts 
on  water  quality  standards,  characterize  ambient 
and  seasonal  stream  quality,  and  assess  trends. 
There  were  few  observations  of  parameter  values 
exceeding  water  quality  standards.  Fecal  coliform 
was  the  most  widespread  pollutant.  High  concen- 
trations were  observed  intermittently  at  almost 
every  station,  with  the  Susquehanna  River  at 
Sayre,  Pennsylvania,  the  Chemung  River, 
Conowingo  Creek,  Octoraro  Creek  and  Deer 
Creek  having  persistent  problems.  High  turbidities 
in  the  Chemung  River,  Octoraro  Creek  and 
Conowingo  Creek  were  all  associated  with  storm 
events.  (Author's  abstract) 
W88-11285 
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COMPARISON  OF  ECOTOXICOLOGICAL 
DATA  BY  MEANS  OF  AN  APPROACH  COM- 
BINING CLUSTER  AND  CORRESPONDENCE 
FACTOR  ANALYSIS, 

Institut  Pasteur  de  Lyon  (France). 

J.  Devillers,  A.  Elmouaffek,  D.  Zakarya,  and  M. 

C  hsstrcttc 

Chemosphere  CMSHAF,  Vol.   17,  No.  4,  p  633- 

646,  1988.  4  fig,  4  tab,  36  ref. 

Descriptors:  'Toxicology,  'Ecosystems,  'Toxici- 
ty, 'Chemical  analysis,  'Water  pollution  effects, 
Population  exposure,  Aquatic  populations,  Nickel, 
Cadmium,  Phenol,  Organic  pollutants,  Bacteria, 
Green  algae,  Protozoa,  Crustaceans,  Statistical 
analysis. 

From  an  ecotoxicological  data  base  of  eight 
(sub)acute  aquatic  toxicity  tests  carried  out  on  59 
pollutants  (15  minerals  and  44  organic  com- 
pounds), a  methodological  approach  combining  an 
agglomerative  heirarchical  cluster  analysis  and  a 
correspondence  factor  analysis  was  used  to  com- 
pare and  interpret  similarities  between  species  and/ 
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or  chemicals.  Among  the  21  test  chemicals  were 
nickel  chloride,  silver  nitrate,  cadmium  nitrate, 
phenol,  ethyl  acetate,  propyl  acetate,  copper  sul- 
phate, and  2.4-dinitrophenol.  These  compounds 
were  tested  on  eight  freshwater  organisms,  includ- 
ing Pseudomonas  putida,  Microcystis  aeruginosa, 
Scenedesmus  quadricauda,  Entosiphon  sulcatum, 
Chilomonas  paramaecium,  Uronema  parduczi, 
Daphnia  magna,  and  Leuciscus  idus  melanotus. 
These  samples  represented  bacteria,  Cyanobac- 
teria,  green  algae,  protozoa  (flagellates  and  cili- 
ates),  Crustacea,  and  fishes,  respectively.  The  re- 
sults were  directly  dependent  on  this  data  set. 
However,  they  did  illustrate  the  high  heuristic 
potency  of  the  combined  use  of  these  two  statisti- 
cal techniques  in  analysis  of  ecotoxicological  data. 
(Friedmann-PTT) 
W88-10148 


ESTABLISHMENT  OF  A  TEST  GUIDELINE 
FOR  THE  EVALUATION  OF  FISH  TAINTING, 

European  Chemical  Industry  Ecology  and  Toxi- 
cology Centre,  Brussels  (Belgium). 
C.  L.  M.  Poels,  R.  Fischer,  K.  Fukawa,  P. 
Howgate,  and  B.  G.  Maddock. 
Chemosphere  CMSHAF,  Vol.   17,  No.  4    p  751- 
765,  1988.  2  tab,  27  ref. 

Descriptors:  *Fish,  Contamination,  "Organoleptic 
properties,  *Path  of  pollutants,  'Population  expo- 
sure, 'Water  pollution  effects,  'Organic  pollutants, 
Standards,  Guidelines,  Odors,  Taste. 

A  test  guideline  has  been  established  for  determin- 
ing the  potential  of  a  chemical  to  taint  seafood. 
This  guideline,  based  on  the  exposure  of  fish  and 
the  evaluation  of  the  imparted  taint  by  a  triangular 
test,  has  been  evaluated  in  a  small  ring  test  in 
which  five  laboratories  tested  four  chemicals  (buta- 
nol,  pyridine,  1,2-dichlorobenzene,  and  2,4-dichlor- 
ophenol)  with  three  fish  species  (Salmo  gairdneri, 
Pagrus  major,  and  Cyprinus  carpio).  The  guideline 
also  contains  a  procedure  for  estimating  the  loss  of 
taint  from  the  test  species  during  a  depuration 
phase  in  clean  water.  None  of  the  following  factors 
appeared  to  have  a  large  or  systematic  effect  on 
the  evaluation  of  the  potential  to  cause  taint:  the 
performing  laboratory;  type  of  water  used  (sea-  or 
freshwater);  fish  species;  evaluation  by  flavor  or  by 
odor;  method  of  preparation  and  presentation  of 
samples  for  sensory  evaluation.  Although  the  re- 
sults of  the  limited  ring  test  showed  that  the  pro- 
posed guideline  is  satisfactory  and  practical  for  the 
detection  of  chemicals  that  may  taint  fish,  various 
gaps  in  our  present  knowledge  exist,  e.g.,  extent  of 
the  uptake  and  loss  of  lipophilic,  hydrophilic  and 
ionic  chemicals  by  freshwater  and  seawater  fish 
and  the  chemicals  respective  relative  potential  for 
tainting  freshwater  fish,  seawater  fish,  crustaceans 
and  mollusks.  (Friedmann-PTT) 
W88-10151 


PERIODIC  18.  6-YEAR  AND  CYCLIC  10  TO  11 
YEAR  SIGNALS  IN  NORTHEASTERN  UNITED 
STATES  PRECIPITATION  DATA, 

State  Univ.  of  New  York  at  Stony  Brook. 
For  primary  bibliographic  entry  see  Field  2B. 
W88-10155 


ONSET    OF    THE    SOUTHWEST    MONSOON 
OVER  KERALA:  1901-1980, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
For  primary  bibliographic  entry  see  Field  2B 
W88-10156 


FREQUENCY  OF  DROUGHT  AND  SEVERE 
FIRE  WEATHER  IN  NORTH-EASTERN  WIS- 
CONSIN, 

Wisconsin  Univ.,  Madison.  Dept.  of  Forestry. 
For  primary  bibliographic  entry  see  Field  2B 
W88-10198 


PREDICTION  OF  THE  MACRO-INVERTE- 
BRATE FAUNA  OF  UNPOLLUTED  RUNNING- 
WATER  SITES  IN  GREAT  BRITAIN  USING 
ENVIRONMENTAL  DATA, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales) 
Bangor  Research  Station. 


For  primary  bibliographic  entry  see  Field  2H 
W88-10210 


MODEL    FOR    FLOOD    PROPAGATION    ON 
INITIALLY  DRY  LAND, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-10227 


ALGORITHM  FOR  SELECTIVE  WITHDRAW- 
AL FROM  STRATIFIED  RESERVOIR, 

Western    Australia   Univ.,   Nedlands.   Centre   for 

Water  Research. 

For  primary  bibliographic  entry  see  Field  4A 

W88-10228 


PREDICTION      OF      THREE-DIMENSIONAL 
THERMAL  DISCHARGE  FLOWS, 

Waterloo  Univ.   (Ontario).   Dept.   of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10229 


ENTROPY   AND   2-D   VELOCITY   DISTRIBU- 
TION IN  OPEN  CHANNELS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E 
W88-10230 


RATIONALIZED      ENERGY-LOSS      PARAM- 
ETERS FOR  CHANNELS, 

Tasmania     Hydro-Electric     Commission,     Hobart 

(Australia). 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10231 


EFFECT  OF  BED  AND  SIDE  ROUGHNESS  ON 
DISPERSION  IN  OPEN  CHANNELS, 

Regional  Engineering  Coll.,  Srinagar  (India). 
For  primary  bibliographic  entry  see  Field  2E 
W88-10232 


TURBULENT  BOUNDARY  LAYERS  IN  VERTI- 
CAL CURVES, 

Nanjing  Hydrological  Research  Inst.  (China). 
For  primary  bibliographic  entry  see  Field  8B 
W88-10233 


GENERAL  TWO-POINT  METHOD  FOR  DE- 
TERMINING VELOCITY  IN  OPEN  CHANNEL, 

Geological  Survey,  Madison,  WI. 

J.  F.  Walker. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol 

114,  No.  7,  p  801-805,  July  1988.  2  fig,  1  tab,  4  ref, 

append. 

Descriptors:  *Flow  characteristics,  'Gaging,  'Ve- 
locity, 'Channel  flow,  'Open  channels,  Fluid  me- 
chanics, Hydrologic  properties,  Fluid  flow,  Mathe- 
matical analysis. 

A  general  two-point  depth-averaged  method  has 
been  developed  using  a  weighted  average  of  meas- 
ured velocities  at  two  arbitrary  but  known  loca- 
tions. An  expression  for  the  general  two-point 
depth-averaged  velocity  has  been  derived.  With 
the  exception  of  a  few  combinations  of  dimension- 
less  vertical  locations,  delta  sub  one  and  delta  sub 
two,  the  method  is  sufficiently  accurate.  However, 
there  is  a  need  to  obtain  further  validation  of  the 
procedure  using  measured  velocity  profiles  from  a 
variety  of  natural  channel  sections.  (Friedmann- 
PTT) 
W88- 10234 


DISPERSIVE   FORCE   BASIS   FOR   CONCEN- 
TRATION PROFILES, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W88-10235 


SCOUR  DOWNSTREAM  OF  VERTICAL  GATE, 


Technical   Univ.   of  Istanbul  (Turkey).   Dept.   of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B 

W88-10236 


NUMERICAL  STUDIES  OF  ACIDIFICATION 
PROCESSES  WITHIN  AND  BELOW  CLOUDS 
WITH  A  FLOW-THROUGH  CHEMICAL  RE- 
ACTOR MODEL, 

Argonne  National  Lab.,  IL.  Environmental  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2K 
W88-10238 


TREND  AND  SEASONAL  VARIATION  OF 
PRECIPITATION  CHEMISTRY  DATA  IN  THE 
NETHERLANDS, 

Royal  Netherlands  Meteorological  Inst.,  De  Bilt. 
For  primary  bibliographic  entry  see  Field  2B 
W88- 10240 


ACID  RAIN  IN  SOUTHWESTERN  CHINA, 

Academia  Sinica,  Beijing  (China).  Research  Center 

for  Eco-Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2B 

W88-10241 


TWO  NEW  DIATOM-BASED  INDICES  AND 
THE  CHEMICAL  QUALITY  OF  RUNNING 
WATERS:  COMPARISON  WITH  VARIOUS  EX- 
ISTING INDICES  (DEUX  NOUVEAUX  INDI- 
CES DIATOMIQUE  ET  DE  QUALITE  CHIMI- 
QUE  DES  EAUX  COURANTES:  COMPARAI- 
SON  AVEC  DIFFERENTS  INDICES  EXIS- 
TANTS, 

Centre  de  Recherche  et  d'Education  pour  la  Con- 
servation de  la  Nature,  Verviers  (Belgium). 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10247 


ADEQUACY  OF  LARGE-SCALE  MODELS 
IDENTIFIED  WITH  INCOMPLETE  FIELD 
DATA  -  A  CASE  STUDY  WITH  TWO  LAKE 
MODELS, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 
Lab.  of  Hydrology  and  Water  Resources  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H 
W88-10301 


VICTORIA  PROVINCE  DROUGHT  RELIEF 
PROJECT:  II.  BOREHOLE  YIELD  RELATION- 
SHIPS, 

Hydrotechnica,  Shrewsbury  (England). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10414 


AUTOMATED     NUMERICAL     EVALUATION 
OF  SLUG  TEST  DATA, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10416 


RECHARGE  FROM  A  RIVER  OF  LARGE 
WIDTH  TO  A  SHALLOW  WATER-TABLE  AQ- 
UIFER, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  2F. 

W88-10417 


AUTOMATED   COMPUTATION   OF   PARAM- 
ETERS FOR  LEAKY  CONFINED  AQUIFERS, 

Kuwait  Inst,  for  Scientific  Research,  Safat.  Envi- 
ronmental and  Earth  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-10423 


TRILINEAR  DIAGRAM  REVISITED:  APPLI- 
CATION, LIMITATION,  AND  AN  ELECTRON- 
IC SPREADSHEET  PROGRAM, 

Arizona  Univ.,  Tucson.  Dept.  of  Geosciences. 
S.  Cheng. 
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Groundwater  GRWAAR,  Vol.  26,  No.  4,  p  505- 
510,  July-August,  1988.  4  fig,  2  tab,  8  ref. 

Descriptors:  *Geochemistry,  'Graphical  methods, 
•Trilinear  diagrams,  Geohydrology,  Aquifer  char- 
acteristics, Computer  programs,  Lotus  1-2-3, 
Chemical  properties,  Spreadsheets,  Minerals,  Ioni- 
zation, Groundwater  movement,  Quantitative  anal- 
ysis. 

The  trilinear  diagram  has  been  used  extensively  in 
hydrochemical  studies.  The  concept  of  hydroche- 
mical  facies  based  on  the  trilinear  diagram  can 
effectively  characterize  the  chemical  composition 
of  water  in  a  qualitative  manner.  However,  its 
application  is  rather  limited  for  quantitative  and 
precise  study,  because  it  is  difficult,  if  not  impossi- 
ble, to  distinguish  various  mechanisms  that  may 
cause  similar  change  in  water  chemistry  by  this 
diagram  alone.  This  limitation  is  illustrated  with 
various  hypothetical  rock  interactions  and  mixing 
trends  plotted  on  the  trilinear  diagram.  A  set  of 
simple  equations  is  presented  to  transfer  the  terti- 
ary system  of  the  trilinear  diagram  to  X-Y  coordi- 
nates and  electronic  spreadsheet  (i.e.,  Lotus  1-2-3) 
for  plotting  a  trilinear  diagram.  For  detailed  hy- 
drogeochemical  investigations,  such  as  water-rock 
interaction  and  quantitative  hydrogeochemical 
study,  one  should  include  efforts  such  as  consider- 
ation should  be  given  to  such  data  as  isotopic 
composition,  mineralogy,  and  reaction  path  simula- 
tion for  screening  hypotheses.  The  real  mecha- 
nisms that  are  operating  in  a  ground  water  system 
may  elude  the  researcher  if  these  hydrogeochemi- 
cal approaches  are  ignored.  (Author's  abstract) 
W88- 10424 


USE  OF  THE  ROCK  PRESERVATION  SCALE 
IN  GEOMECHANICAL  INVESTIGATIONS 
AND  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10427 


DETERMINATION  OF  THE  LIFTING  FORCE 
AND  RATIONAL  FORM  OF  VERTICAL  LIFT- 
FALLING  GATES, 

For  primary  bibliographic  entry  see  Field  8C. 
W88- 10434 


HYDROGEOLOGY  OF  THE  BISCAYNE  AQUI- 
FER, 

Florida  Atlantic  Univ.,  Boca  Raton.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2F. 
W88-10443 


MODELING  OF  PHYTOPLANKTON  DEVEL- 
OPMENT IN  A  EUTROPHIC  CHANNELIZED 
RIVER:  LE  LOT  (FRANCE)  (MODELISATION 
DU  DEVELOPPMEMENT  DU  PHYTOPLANC- 
TON  DANS  UNE  RIVIERE  CANALISEE  EU- 
TROPHE:  LE  LOT  (FRANCE)), 
Toulouse-3  Univ.  (France).  Lab.  d'Hydrobiologie. 
For  primary  bibliographic  entry  see  Field  2H. 
W88- 10476 


APPLICATION  OF  THE  LINEAR  PERTURBA- 
TION MODEL  (LPM)  TO  FLOOD  ROUTING 
ON  THE  MEKONG  RIVER, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 
W88-10494 


UNSUPERVISED  LANDSAT  CLASSIFICATION 

PROCEDURE  APPLIED  TO   LAKE  POSION- 

JARVI,  NE  FINLAND, 

Oulu  Univ.  (Finland).  Dept.  of  Astronomy. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10508 


CURRENT  RESTATEMENT  AND  CONTINU- 
ING REAPPRAISAL  CONCERNING  DEMO- 
GRAPHIC VARIABLES  IN  AMERICAN  TIME- 
TREND  STUDIES  ON  WATER  FLUORIDA- 
TION AND  HUMAN  CANCER, 


For  primary  bibliographic  entry  see  Field  5F. 
W88-10513 


CLUSTER   ANALYSIS   AS   A   TOOL   IN   THE 
STUDY  OF  GROUNDWATER  QUALITY, 

Barcelona    Univ.    (Spain).    Dept.    of    Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-10546 


FORECASTING  THE  STORM  OF  15-16  OCTO- 
BER 1987, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W88-10565 


GREAT  STORM  OF  15-16  OCTOBER  1987, 

For  primary  bibliographic  entry  see  Field  2B. 
W88-10566 


NEUTRON    MOISTURE    METER    CALIBRA- 
TION IN  LARGE  DIAMETER  BOREHOLES, 

Nevada  Univ.    System,   Reno.   Water   Resources 

Center. 

For   primary  bibliographic   entry   see   Field   2G. 

W88-10648 


REGRESSION  TECHNIQUE  FOR  THE  ESTI- 
MATION OF  EPIPHYTIC  INVERTEBRATE 
POPULATIONS, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W88-10651 


THERMAL  AND  CHEMICAL  STRATIFICA- 
TION AND  MIXING  IN  A  SMALL  TROPICAL 
RESERVOIR,  SOLOMON  DAM,  AUSTRALIA, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10681 


NUMERICAL  MODEL  OF  NITROGEN  FIXA- 
TION AND  ITS  APPLICATION  TO  LAKE  VA- 
LENCIA, VENEZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W88-10729 


MESOSCALE  REPRESENTATIVENESS  OF 
RAINFALL  MEASUREMENTS  FOR  WINNI- 
PEG, 

Atmospheric     Environment     Service,     Winnipeg 

(Manitoba). 

For  primary  bibliographic  entry  see  Field  2B. 

W88-10778 


OIL  SPILL  BEHAVIOR  MODEL  OF  THE  CA- 
NADIAN ATMOSPHERIC  ENVIRONMENT 
SERVICE:  PART  I.  THEORY  AND  MODEL 
EVALUATION, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10779 


OIL  SPILL  BEHAVIOR  MODEL  OF  THE  CA- 
NADIAN ATMOSPHERIC  ENVIRONMENT 
SERVICE:  PART  II.  EVALUATION  OF  MODEL 
GUIDANCE  FOR  EMERGENCY  RESPONSE, 

Atmospheric    Environment    Service,    Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10780 


EXTENT  AND  INTENSITY  OF  THE  ANOXIC 
ZONE  ON  BASINS  AND  FJORDS, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2L. 


W88-10784 

MODELING  OF  HIERARCHICAL  STRUC- 
TURES IN  WATER  QUALITY  CONTROL, 

Ceskoslovenska    Akademie    Ved,    Prague.    Ustav 

Teorie  Informace  a  Automatizace. 

For  primary   bibliographic   entry   see   Field   5G. 

W88-10808 

ERRORS  OF  DETERMINING  MATERIAL 
LOAD  FROM  A  WATERSHED, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

I.  Nesmerak. 

Limnologica  LMNOA8,  Vol.  17,  No.  2,  p  251-254, 

October  1986.  1  fig,  3  tab,  4  ref. 

Descriptors:  *Sediment  load,  *Error  analysis, 
♦Sediment  transport,  'Mathematical  studies,  On- 
site  data  collections,  Data  acquistions,  Catchments, 
Data  interpretation. 

The  determination  of  the  error  of  the  average 
material  load  calculated  as  a  product  of  the  aver- 
age concentration  and  the  average  water  flow  is 
considered.  The  problem  is  solved  for  the  general 
function  of  two  variables  after  Taylor  series  expan- 
sion as  well  as  in  a  more  simple  way  for  the  case  of 
the  product  of  two  variables.  The  error  equals  the 
covariance  of  concentrations  and  water  flows.  The 
desired  frequency  of  observations  for  estimating 
the  average  material  load  by  the  expansion  of  the 
function  into  Taylor  series  was  determined  ap- 
proximately. (Author's  abstract) 
W88-10810 


NITRATES  AND  MINERAL  NITROGEN  FER- 
TILIZATION, 

Vyskumny    Ustav    Vodohospodarsky,    Bratislava 

(Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  5B. 

W88-10814 


IMPROVEMENT  OF  THE  MITRE  MODEL 
FOR  PRIORITIZATION  OF  HAZARDOUS 
WASTE  SITE  REMEDIATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-10870 


COMBINATION  OF  MATHEMATICAL  AND 
HYDRAULIC  MODELING  METHODS  WHEN 
ANALYZING  UNSTEADY  REGIMES  IN 
CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10876 


IMPROVEMENT  OF  HYBRID  MODELING, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10887 


ANAEROBIC  ACIDOGENESIS  OF  A  COM- 
PLEX WASTEWATER:  II.  KINETICS  OF 
GROWTH,  INHIBITION,  AND  PRODUCT 
FORMATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-10896 


URBAN    STORMWATER    FLOW    RATE    AND 

QUALITY      PREDICTION:      THE      FLUPOL 

MODEL  (PREVISION   DES  DEBITS   ET  DES 

FLUX   POLLUTANTS   TRANSITES   PAR   LES 

RESEAUX  D'EGOUTS  PAR  TEMPS  DE  PLUIE: 

LE  MODELE  FLUPOL), 

Compagnie      Generale      d'Automatisme,      Paris 

(France). 

For  primary  bibliographic  entry  see  Field  4C. 

W88-10904 
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USE  OF  PC  SPREADSHEET  MODELS  AS  A 
ROUTINE  ANALYTICAL  TOOL  FOR  SOLV- 
ING GROUND  WATER  PROBLEMS, 

Highland  Associates.  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10979 


SOFTWARE  PACKAGE  OF  GROUND  WATER 
MODELING  AND  ITS  APPLICATIONS, 

Shandong  Univ..  Jinan  (China). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10988 


RESEARCH  NEEDS  IN  VALIDATING  AND 
DETERMINING  THE  PREDICTABILITY  OF 
LABORATORY  DATA  TO  THE  FIELD, 

Colorado   State   Univ.,   Fort   Collins.   Water  Re- 
sources Lab. 
T.  P.  Boyle. 

IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials.  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  61-66,  2  tab,  22 
ref. 

Descriptors:  *Research  priorities,  "Toxicology, 
*Water  pollution  effects,  *Data  interpretation, 
•Environmental  effects,  'Aquatic  toxicology, 
*Fate  of  pollutants,  Model  studies,  Toxicity,  Sensi- 
tivity analysis,  Stress,  Ecological  effects. 

Three  areas  of  research  needs  are  identified  in 
translating  laboratory  data  to  the  field.  They  are: 
(1)  an  assessment  of  the  efficiency  of  existing  envi- 
ronmental fate  mathematical  and  physical  models 
to  simulate  field  conditions;  (2)  an  evaluation  of  the 
utility  of  single  species  laboratory  toxicity  tests  to 
accurately  assess  environmental  effects  of  contami- 
nants; and  (3)  an  assessment  of  the  relative  sensi- 
tivities of  ecological  functional  processes  to  stress. 
Ideas  on  how  to  address  these  research  needs  are 
presented.  (See  also  W88-10991)  (Author's  ab- 
stract) 
W88-10998 


TIME/TOXICITY  RELATIONSHIPS  IN 
SHORT-TERM  STATIC,  DYNAMIC,  AND 
PLUG-FLOW  BIOASSAYS, 

SRI  International,  Menlo  Park,  CA.  Aquatic  Toxi- 
cology Program. 

H.  C.  Bailey,  D.  H.  W.  Liu,  and  H.  A.  Javitz. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  193-212,  4  fig 
11  tab,  10  ref.  EPA  Contract  68-01-4108. 

Descriptors:  *Toxicology,  'Aquatic  toxicology, 
•Bioassay,  'Toxicity,  'Water  pollution  effects, 
Fish,  Lethal  limits,  Bluegill,  Acrylonitrile,  Ammo- 
nia, Chlorobenzene,  Data  interpretation,  Chromic 
acid,  Copper  sulfate,  Ethoxyethylacetate,  Methyl- 
methacrylate,  Sodium  hydroxide,  Water  quality 
control,  Sulfuric  acid,  Xylene,  Plug  flow,  Regres- 
sion analysis. 

In  order  to  determine  the  efficacy  of  using  data 
from  96-h  acute  bioassays  for  predicting  toxicity 
associated  with  shorter  exposure  periods,  a  series 
of  static,  dynamic,  and  plug-flow  bioassays  were 
performed  using  bluegill  as  test  organisms.  Test 
chemicals  included  acrylonitrile,  ammonia,  chloro- 
benzene, chromic  acid,  copper  sulfate,  2-ethox- 
yethylacetate,  methylmethacrylate,  sodium  hy- 
droxide, sulfuric  acid,  and  xylene.  Exposure  dura- 
tions ranged  from  1  to  96  h.  Regression  techniques 
were  used  to  develop  time-toxicity  curves  to  deter- 
mine how  well  short-term  toxicity  could  be  pre- 
dicted by  24  to  96  h  data.  The  results  from  these 
experiments  indicate  that  data  from  24  to  96-h 
exposure  periods  have  limited  use  in  predicting 
toxicity  associated  with  shorter  exposure  periods, 
depending  on  the  desired  level  of  precision  of  the 
estimate.    In   extreme   cases,   the   estimated    LC50 


ranged  from  twenty-fold  below  to  three-fold  above 
the  observed  LC50  values.  In  most  cases,  however, 
agreement  between  the  estimated  and  actual  LC50 
values  was  much  closer.  While  the  usefulness  of 
such  mathematical  predictors  remains  to  be  estab- 
lished, they  could  have  merit  in  assessing  the  po- 
tential toxicity  associated  with  single-event  expo- 
sures such  as  chemical  spills  or  runoff  events.  (See 
also  W88-10991)  (Author's  abstract) 
W88-11006 


ADVANTAGES  OF  USING  REGRESSION 
ANALYSIS  TO  CALCULATE  RESULTS  OF 
CHRONIC  TOXICITY  TESTS, 

Environmental  Research  Lab.-Duluth,  MN. 
C.  E.  Stephan,  and  J.  W.  Rogers. 
IN:  Aquatic  Toxicology  and  Hazard  Assessment: 
Eighth  Symposium.  A  Symposium  Sponsored  by 
ASTM  Committee  E-47  on  Biological  Effects  and 
Environmental  Fate,  Fort  Mitchell,  Kentucky, 
April  15-17,  1984.  American  Society  of  Testing 
Materials,  Philadelphia,  Pennsylvania.  Special 
Technical  Publication  891,  1985.  p  328-338,  30  ref. 

Descriptors:  *Tolicology,  'Sublethal  effects,  'Tox- 
icity, 'Aquatic  toxicology,  'Regression  analysis, 
'Water  pollution  effects,  Statistical  analysis,  Data 
interpretation,  Biological  studies. 

Although  results  of  most  chronic  toxicity  tests 
have  been  calculated  using  hypothesis  testing  to 
detect  statistically  significant  differences  from  the 
control,  calculation  of  results  using  regression  anal- 
ysis offers  several  major  advantages.  By  deriving 
an  equation  for  the  concentration-effect  relation- 
ship, regression  analysis  allows  estimation  of  the 
concentration  corresponding  to  a  specified  amount 
of  an  adverse  effect  or  estimation  of  the  amount  of 
effect  corresponding  to  a  specified  concentration. 
In  addition,  whereas  the  number  of  replicates, 
agreement  between  replicates,  and  selection  of 
alpha  (the  acceptable  level  of  Type  1  error)  have 
no  impact  on  the  estimate  of  the  endpoint  concen- 
tration calculated  using  regression  analysis,  they 
have  a  great  impact  on  decisions  concerning 
whether  tested  concentrations  caused  statistically 
significant  differences.  Further,  use  of  regression 
analysis  emphasizes  the  necessity  of  considering 
the  biological  importance  of  the  adverse  effects 
observed  in  toxicity  tests.  By  using  hypothesis 
testing,  aquatic  toxicologists  have  been  able  to 
avoid  this  difficult,  important  question  by  present- 
ing results  in  terms  of  a  variable  'statistically  signif- 
icant difference.'  (See  also  W88- 10991)  (Author's 
abstract) 
W88-11017 


COMPUTERIZED  DATA  BASES  FOR 
GROUND  WATER  MANAGEMENT:  THE 
SOUTHWEST  MICHIGAN  GROUND  WATER 
PROGRAM, 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11035 


USE  OF  MULTIPLE  PATHWAY  COMPUTER 
CODES  FOR  ASSESSMENT  OF  HEALTH  EF- 
FECTS FROM  LOW-LEVEL  RADIOACTIVE 
WASTE, 

Rogers   and   Associates   Engineering   Corp.,    Salt 

Lake  City,  UT. 

For  primary  bibliographic  entry  see  Field  5C. 

W88-11051 


INTERPRETATION  OF  GROUND  WATER 
MONITORING  DATA  -  AN  INTEGRATED 
SYSTEMS  APPROACH, 

AWARE,  Inc.,  West  Milford,  NJ. 

M.  R.  Brother,  and  J.  H.  Clarke. 

IN:    Proceedings    of   the    Focus    Conference   on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  70- 

96,  8  fig,  8  tab,  5  ref. 

Descriptors:  'Groundwater  monitoring,  'Statisti- 
cal methods,  'Monitoring,  'Water  quality  control, 
'Data  interpretation,  Frequency  analysis,  Systems 
analysis,  Regression  analysis. 
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Groundwater  monitoring  requirements,  developed 
in  accordance  with  the  Resource  Conservation  and 
Recovery  Act,  specify  procedures  to  be  followed 
concerning  data  collection  and  interpretation  at 
land-based  hazardous  waste  management  facilities. 
One  approach  to  the  development  of  an  effective 
groundwater  quality  data  management  system  is 
discussed.  Indicator  parameter  data  from  upgra- 
dient  and  downgradient  monitoring  points  are 
compared  using  the  Student's  t-test  to  determine  if 
statistically  significant  differences  exist.  Statistical 
methods  are  just  one  factor  to  be  considered  in  the 
development  of  a  systems  approach  to  the  evalua- 
tion of  ground  waterquality  data.  Such  an  ap- 
proach must  include  review  of  data  in  the  context 
of  their  geologic,  hydrogeologic,  spatial,  and  tem- 
poral setting.  Statistics  alone  are  rarely  sufficient. 
By  using  a  variety  of  statistical  tools,  one  can  often 
develop  an  evaluation  of  the  data  sufficient  to 
determine  whether  or  not  false  positives  are,  in 
fact,  indicated  by  one  statistical  test.  Moreover, 
when  viewed  in  context,  many  false  positives  can 
be  rationally  attributed  to  known  phenomena  not 
necessarily  related  to  actual  water  quality  changes. 
This  approach  has  considerable  merit  and  should 
benefit  everyone  involved  in  the  groundwater 
monitoring  decision-making  process.  (See  also 
W88-11084)  (Author's  abstract) 
W88-11091 


MODEL  FOR  MANAGEMENT  OF  LOCAL 
GROUND  WATER  SUPPLIES  -  MOUNTAIN 
VALLEY  SPRING, 

Arkansas  Univ.,  Fayetteville.   Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-11092 


AGRICULTURE      AND      GROUND      WATER 
QUALITY, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W88- 11094 


IMPORTANCE  OF  STRESS  RELIEF  FRAC- 
TURING IN  PREDICTING  GROUND  WATER 
MOVEMENT  AND  UNDERGROUND  MINING 
EFFECTS, 

Brown  Engineering,  Washington,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11101 


GEOSTATISTICAL  ESTIMATION  OF  PARAM- 
ETERS FOR  THE  SPARTA  SAND  AQUIFER  - 
NORTH  LOUISIANA, 

Louisiana  Tech  Univ.,  Ruston. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11102 


GEOLOGIC  AND  GEOPHYSICAL  CHARAC- 
TER OF  FRACTURE  ZONES  IN  A  CARBON- 
ATE AQUIFER, 

University  of  South  Florida,  Tampa.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11103 


POTENTIOMETRIC  SURFACE  OF  THE 
UPPER  FLORIDAN  AQUIFER,  WEST-CEN- 
TRAL FLORIDA,  MAY  1985, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

G.  L.  Barr. 

Available  from  OFSS,  USGS,  Box  25425,  Denver, 

CO  80225.  USGS  Open-File  Report  85-482,  1981. 

1  sheet  (map),  2  fig,  2  ref. 

Descriptors:  'Maps,  'Potentiometric  level,  *Hy- 
drogeology,  'Florida,  'Groundwater  movement, 
Potentiometric  flow,  Hydrology. 

A  May  1985  potentiometric  surface  map  of  the 
upper  Floridan  aquifer  in  west-central  Florida  de- 
picts the  annual  low  water-level  period.  Most  areas 
of  west-central  Florida  were  experiencing  drought 
conditions  and  water  levels  were  at  or  approaching 
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near-record  low  levels.  Water  levels  in  most  wells 
in  May  1985  were  lower  than  in  September  1984 
May  levels  averaged  about  5  feet  lower  than  Sep- 
tember levels  in  areas  north  of  latitude  28  degree 
07  minutes  and  about  13  feet  lower  in  southern 
areas.  Generally,  water  levels  in  May  1985  were 
lower  when  compared  to  May  1984.  Water  levels 
in  most  wells  measured  in  May  1985  averaged 
about  4  feet  lower  than  May  1984  levels  in  the 
north  and  about  6  feet  lower  in  the  south.  (USGS) 
W88-11119 


FINITE-ELEMENT     SIMULATION     MODEL 

FOR     SATURATED-UNSATURATED     FLUID 

DENSITY-DEPENDENT  GROUNDWATER 

FLOW     WITH     ENERGY     TRANSPORT     OR 

CHEMICALLY-REACTIVE     SINGLE-SPECIES 

SOLUTE  TRANSPORT, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11120 


PROCEEDINGS  TO  THE  NWWA  FOCUS  CON- 
FERENCE ON  NORTHWESTERN  GROUND 
WATER  ISSUES. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11121 


USING  THE  STATISTICAL  ANALYSIS 
SYSTEM  FOR  GROUND  WATER  DATA  ANAL- 
YSIS, 

Army  Engineer  District,  Portland,  OR. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11125 


SWIFT  CURRENT  VALLEY:  A  GLACIALLY 
DISRUPTED  BURIED-VALLEY  AQUIFER 
SYSTEM, 

Hardy  BBT  Ltd.,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11131 


HYDROGEOCHEMICAL  ANALYSIS  OF  COLD 
CREEK  AND  BLAYNE  SPRING,  ENNIS,  MON- 
TANA, 

Greiner  Engineering  Sciences,  Inc.,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  2E. 
W88-11133 


APPLICATION  OF  REMOTE  DATA  ACQUISI- 
TION SYSTEMS  IN  ASSESSING  GROUND 
WATER  FLOW  DIRECTIONS, 

Hart  Crowser,  Inc.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-11136 


PREDICTING  PLUME  CHARACTERISTICS 
FROM  PUMPING  WELL  CONCENTRATIONS 
USING  A  ONE-DIMENSIONAL  ANALYTICAL 
SOLUTION, 

Hydrosystems,  Inc.,  Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11138 


ESTIMATION  OF  THE  UNSATURATED  HY- 
DRAULIC PROPERTIES  FOR  RESIDUAL 
SOILS  IN  A  CENTRAL  IDAHO  WATERSHED, 

Drexel   Univ.,   Philadelphia,   PA.   Dept.   of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-11142 


ESTIMATING  AIR,  WATER  AND  HYDROCAR- 
BON CONDUCTIVITY  OF  SOILS  FROM 
FIELD  MEASURABLE  PROPERTIES, 

Soil  and  Material  Engineers,  Cincinnati,  OH. 

For   primary   bibliographic   entry   see   Field   2G. 

W88-11143 


GROUND  WATER  INVESTIGATION  AND 
DATA  COMPILATION  FOR  GAS  WORKS 
PARK,  SEATTLE,  WASHINGTON, 


Tetra  Tech,  Inc.,  Bellevue,  WA 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11151 


QUALITY  ASSURANCE  FOR  ENVIRONMEN- 
TAL MEASUREMENTS. 

American  Society  for  Testing  and  Materials,  Phila- 
delphia, PA.  A  symposium  sponsored  by  ASTM 
Committee  D-19  on  Water  and  Committee  D-22 
on  Sampling  and  Analysis  of  Atmospheres,  Boul- 
der, Colo.,  8-12  Aug.  1983.  ASTM  Special  Techni- 
cal Publication  867.  ASTM  Publication  Code 
Number  04-867000-16.  1985.  441  p.  Edited  by  J.K. 
Taylor  and  T.W.  Stanley. 


Descriptors:  "Hydrologic  data,  *Water  quality 
data,  *Quality  control,  *Data  acquisition,  'Envi- 
ronmental  data,  *Water  analysis,  *Air  pollution, 
Samnlinp.  Data  nrnressintr 


The  purpose  of  the  papers  presented  at  this  confer- 
ence was  to  address  quality  assurance  in  environ- 
mental measurement  data.  The  measurement 
system  includes  sampling,  analysis,  quality  control, 
data  processing,  and  reporting.  The  conference 
focused  on  the  following  questions:  What  is  quality 
assurance;  what  is  its  role  in  the  measurement 
process;  what  are  the  benefits  of  quality  assurance. 
(See  W88-11159  through  W88-11181)  (Friedmann- 
PTT) 
W88-11158 


WHAT  IS  QUALITY  ASSURANCE, 

National  Bureau  of  Standards  (NML),  Gaithers- 
burg,  MD.  Center  for  Analytical  Chemistry. 
J.  K.  Taylor. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  5-11,  1  tab,  14  ref. 

Descriptors:  'Chemical  analysis,  'Quality  control, 
*Data  acquisition,  'Statistical  analysis,  Project 
planning,  Precision,  Environmental  data. 

The  quality  of  data  must  be  known  and  established 
before  it  can  be  used  logically  in  any  application. 
Data  quality  may  be  judged  on  the  basis  of  its 
quantitative  accuracy  and  on  the  confidence  that 
can  be  placed  in  the  qualitative  identification  of  the 
parameters  measured.  This  requires  the  production 
of  data  in  a  quality  assurance  program  that  permits 
the  assignment  of  its  statistically  supported  limits 
of  uncertainty.  The  essential  features  of  such  a 
program,  consisting  of  quality  control  and  quality 
assessment  techniques,  are  discussed.  The  basic 
ingredients  of  a  good  measurement  program  are 
appropriate  methodology,  adequate  calibration, 
and  proper  usage.  Good  laboratory  practices  and 
proper  documentation  are  also  essential  for  a  good 
quality  control  program.  Measuring  an  appropriate 
selection  of  duplicate  samples  of  the  actual  test 
samples  evaluates  precision.  System  audits  are  re- 
quired to  determine  that  the  quality  assurance  pro- 
gram is  operating  as  required.  Ten  guidelines  for 
producing  quality  data  are  offered  including  the 
allocation  of  sufficient  resources  for  R&D  on 
methodology  and  the  use  of  only  dependable  sup- 
pliers of  reagents  and  equipment.  (Friedmann- 
PTT) 
W88-11159 


U.S.  ENVIRONMENTAL  PROTECTION  AGEN- 
CY'S QUALITY  ASSURANCE  PROGRAM, 

Environmental    Protection    Agency,   Washington, 
DC.  Quality  Assurance  Management  Staff. 
T.  W.  Stanley,  and  S.  S.  Verner. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  12-19,  2  ref. 

Descriptors:  'Quality  control,  'Environmental 
data,  'Data  acquisitions,  'Environmental  Protec- 
tion Agency,  'Sampling,  'Data  processing.  Envi- 
ronmental policy,  Administrative  aspects,  Plan- 
ning. 

The  Environmental  Protection  Agency  (EPA)  and 
its  predecessor  organizations  historically  have  de- 
voted considerable  time  and  effort  to  the  standardi- 
zation of  test  procedures,  the  development  and  use 


of  calibration  and  performance  audit  procedures, 
quality  control  and  reference  samples,  training,  and 
other  quality  assurance  (QA)  activities.  However, 
these  QA  activities  were  essentially  voluntary,  and 
most  of  the  data  generated  were  reported  with  no 
indication  of  quality,  thereby  severely  reducing 
their  usefulness.  Due  to  questions  concerning  the 
quality  of  EPA's  data,  Agency  policy  stipulated  in 
1979,  requires  participation  in  a  centrally  managed 
QA  program  by  all  organizational  units  engaged  in 
environmentally  related  measurements.  This  policy 
applies  equally  to  those  extramural  efforts  per- 
formed on  behalf  of  EPA.  The  primary  responsi- 
bility for  program  development  and  direction  is 
assigned  to  the  Office  of  Research  and  Develop- 
ment, while  other  program  offices,  regions,  and 
laboratories  are  responsible  for  its  implementation. 
Essential  elements  of  the  program  include  develop- 
ing and  implementing  QA  program  plans,  QA 
project  plans,  and  standard  operating  procedures; 
conducting  audits  of  the  capability  and  perform- 
ance of  measurement  systems,  and  data  quality; 
maintaining  a  mechanism  for  corrective  actions; 
QA  training;  and  frequent  reports  to  management 
on  a  mechanism  on  the  quality  of  data,  program 
effectiveness,  and  problems.  The  goal  of  the  QA 
program  is  to  ensure  that  all  data  generated  are  of 
known,  documented,  and  acceptable  quality.  (See 
also  W88-1 1 158)  (Author's  abstract) 
W88-11160 


DETERMINATION  OF  MEASUREMENT 
DATA  QUALITY  AND  ESTABLISHMENT  OF 
ACHIEVABLE  GOALS  FOR  ENVIRONMEN- 
TAL MEASUREMENTS, 

Environmental  Protection  Agency,  Research  Tri- 
angle Park,  NC.  Office  of  Research  and  Develop- 
ment. 

W.  J.  Mitchell,  R.  C.  Rhodes,  and  F.  F.  McElroy. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  41-52,  4  fig,  5  ref. 

Descriptors:  'Quality  control,  'Data  acquisitions, 
'Monitoring,  Environmental  Protection  Agency, 
Data  interpretation,  Precision. 

In  recognizing  the  need  for  measuring  and  docu- 
menting the  quality  of  environmental  measure- 
ments obtained  in  its  monitoring  projects  and  for 
getting  achievable  data  quality  goals  for  such 
projects,  the  Environmental  Protection  Agency, 
issues  a  number  of  guidance  and  informational 
documents  addressed  to  those  needs.  This  paper 
reviews  one  of  those  documents,  a  comprehensive 
compilation  of  the  quality  of  measurements  actual- 
ly obtained  with  various  environmental  measure- 
ment methods  in  all  environmental  media.  Includ- 
ed are  a  brief  discussion  of  the  rationale  and  pur- 
pose of  the  document,  limited  reviews  of  the  four 
designated  measures  of  data  quality  (precision,  ac- 
curacy, completeness,  and  method  detection  limit), 
and  explanations  of  the  format  used  to  list  the  data 
quality  information.  Examples  of  actual  data  list- 
ings from  the  document  are  also  included.  (See  also 
W88- 11158)  (Author's  abstract) 
W88-11162 


CERTIFICATION  OF  LOCAL  LABORATORIES 
ANALYZING  DRINKING  WATER  IN  NONPRI- 
MACY  STATES, 

Environmental  Protection  Agency,  Denver,  CO. 

Region  VIII. 

For  primary  bibliographic  entry  see  Field  5A. 

W88-11164 


QUALITY  ASSURANCE  OF  U.S.  GEOLOGICAL 
SURVEY  WATER-QUALITY  FIELD  MEAS- 
UREMENTS, 

Geological  Survey,  Doraville,  GA. 
D.  E.  Erdmann,  and  J.  D.  Thomas. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.   1985.  p  110-115,   1   fig,  3 
tab. 

Descriptors:  'Water  quality,  'Water  analysis, 
'Quality  control,  Chemical  analyis,  Data  acquisi- 
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tion.  On-site  investigations.  Administrative  agen- 
cies, Hydrogen  ion  concentrations. 

Each  year  many  thousands  of  water  quality  meas- 
urements are  made  in  the  field  by  personnel  of  the 
U.S.  Geological  Survey's  Water  Resources  Divi- 
sion. To  insure  the  accuracy  of  these  measure- 
ments, an  external  quality  assurance  program  was 
officially  established  in  March  1979.  The  initial 
phase  of  this  program  was  concerned  with  specific 
conductance  and  pH  measurements.  Reference 
samples  are  submitted  semiannually  to  field  ana- 
lysts for  measurement  of  these  parameters  with  the 
same  techniques  and  instruments  used  in  the  field. 
Both  the  personnel  and  the  instruments  involved  in 
making  the  determinations  are  recorded.  When  the 
data  are  complete,  a  report  defining  the  quality  of 
the  analytical  results  is  prepared  and  circulated  to 
appropriate  District,  Regional,  and  National  of- 
fices. Field  data,  in  addition  to  their  immediate  use, 
are  normally  placed  in  a  national  data  base  and  are 
available  to  all  hydrologists.  As  a  result  the  quality 
of  field  measurements  can  have  a  profound  effect 
on  their  investigations.  The  quality  assurance  pro- 
gram described  is  designed  to  insure  that  the  field 
data  of  the  Water  Resources  Division  are  highly 
accurate.  (See  also  W88-11158)  (Author's  abstract) 
W88-11165 


ANALYTICAL  METHOD  AND  QUALITY  CON- 
TROL PROGRAM  FOR  STUDIES  OF  CUR- 
RENTLY USED  PESTICIDES  IN  SURFACE 
WATERS, 

Heidelberg  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11166 


QUALITY  ASSURANCE  FOR  MICROBIOLO- 
GICAL ANALYSES  OF  WATER, 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH.  Biological  Methods  Branch. 
R.  H.  Bordner. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials. Philadelphia,  PA.  1985.  p  133-143,  5  tab,  7 
ref. 

Descriptors:  'Quality  control,  'Microbiological 
studies.  *Analytical  studies,  *Water  analysis,  Ad- 
ministrative agencies.  Facilities,  Laboratories, 
Wastewater,  Certification,  Drinking  water. 

The  establishment  of  microbiological  contaminant 
limits  for  water  and  wastewater  and  the  implemen- 
tation of  enforcement  programs  that  require  moni- 
toring of  these  limits  have  emphasized  the  need  to 
develop  and  practice  quality  assurance  (QA)  pro- 
grams. A  broadscope  QA  program  is  essential  for 
microbiological  determinations.  The  basic  elements 
of  an  intralaboratory  quality  control  (QC)  program 
are  described,  which  include  controls  over  person- 
nel, facilities,  sampling  techniques,  laboratory  op- 
erations, analytical  procedures,  and  data  reporting. 
Formal,  written  analytical  procedures,  a  QA  pro- 
tocol, and  complete  QC  records  are  indispensable 
to  a  QA  program.  The  laboratory  should  partici- 
pate in  an  interlaboratory  QC  program  established 
to  maintain  minimal  analytical  and  operational 
standards.  The  U.S.  Environmental  Protection 
Agency  (EPA)  certification  program  for  analyzing 
public  drinking  water  supplies  is  described  as  an 
example  of  a  national  interlaboratory  program. 
Guidelines  provided  by  the  EPA  for  laboratory 
QA  programs  are  outlined.  (See  also  W88-11158) 
(Author's  abstract) 
W88-11167 


<)\  I  RVTEW  OF  THE  NATIONAL  DISCHARGE 
MONITORING  REPORT  (DMR)  QUALITY  AS- 
SURANCE (QA)  PROGRAM, 

Environmental  Protection  Agency,  Washington, 
DC  Office  of  Water  Enforcement  and  Permits 
G,  R  Polvi,  Y.  S.  To.  and  E.  C.  Lim. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements American  Society  for  Testing  and  Mate- 
rials. Philadelphia.  PA.  1985.  p  189-199,  4  tab,  7 
ref. 

Descriptors:  *  Laboratories.  'Statistical  analysis, 
•Quality  control,  'Wastewater  treatment,  'Moni- 


toring, Water  quality  control.  Water  analysis,  Per- 
mits, Investigations,  Legal  aspects,  Administrative 
regulations. 

As  mandated  by  the  Clean  Water  Act,  wastewater 
treatment  facilities  are  regulated  under  the  Nation- 
al Pollutant  Discharge  Elimination  System 
(NPDES).  Direct  discharges  have  unique  NPDES 
permit  with  discharge  limits  and  a  self-monitoring 
requirement.  The  effectiveness  of  the  NPDES  Pro- 
gram hinges  on  the  quality  of  the  self-monitoring 
data.  The  DMR  QA  Program  evaluates  the  data 
quality  from  the  NPDES  permittees.  Since  1978, 
the  Program  has  helped  to  assure  the  data  quality 
of  DMRs.  Under  this  Program,  all  major  permit- 
tees are  annually  sent  performance  samples,  to  be 
analyzed  and  reported  the  same  way  as  required  in 
the  permits.  The  results  of  these  permittee  tests  are 
compared  with  an  established  range  of  acceptance 
for  each  test  parameter  by  EPA  to  identify  poten- 
tial problems  with  analytical  or  reporting  proce- 
dures. EPA/State  then  follow-up  through  corre- 
spondence or  on-site  visits  with  permittees  to  re- 
solve the  problems.  As  an  overview,  the  history, 
authority  procedures,  use  of  data,  and  implementa- 
tion issues  are  reviewed.  (See  also  W88-11I58) 
(Author's  abstract) 
W88-11168 


QUALITY  ASSURANCE  AS  AN  ELEMENT  OF 
WISCONSIN'S  NPDES  PROGRAM, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5D 
W88-11169 


DEVELOPMENT  OF  STATISTICS  AND 
LIMITS  FOR  DMR-QA  STUDIES,  AND  SUM- 
MARY OF  EXPERIENCE  IN  DMR-QA  STUDY 

Environmental  Monitoring  and  Support  Lab. -Cin- 
cinnati, OH.  Quality  Assurance  Branch. 
P.  W.  Britton. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  206-215,  4  tab,  2 
ref. 

Descriptors:  'Monitoring,  'Quality  control,  'Sta- 
tistical analysis,  'Water  analysis,  'Water  quality 
control,  Administrative  agencies,  Laboratories, 
Legal  aspects,  State  jurisdiction. 

The  U.S.  Environmental  Protection  Agency 
(EPA)  has  conducted  two  Discharge  Monitoring 
Report  -  Quality  Assurance  (DMR-QA)  studies  to 
evaluate  the  performance  of  laboratories  doing 
analyses  required  in  major  National  Pollution  Dis- 
charge Elimination  System  (NPDES)  permits.  The 
object  of  these  studies  is  to  identify  laboratories 
that  appear  to  be  having  significant  analytical 
problems  and  that  should  receive  follow-up  con- 
tact by  the  state  or  EPA  region  with  primacy. 
Participants  receive  a  set  of  sample  concentrates  to 
be  diluted  to  volume  with  distilled  water.  The 
resulting  samples  can  be  analyzed  for  26  of  the 
analytes  most  frequently  limited  in  permits.  Ana- 
lytical results  are  submitted  to  EPA  for  evaluation 
against  appropriate  acceptance  limits  and  a  report 
is  returned  to  each  participant.  The  acceptance 
limits  are  constructed  as  99%  confidence  intervals 
based  upon  the  state-of-the-art  analytical  capabili- 
ties demonstrated  by  participating  EPA  and  state 
laboratories.  The  statistical  basis  for  the  acceptance 
limits  in  the  most  recent  study,  DMR-QA  Study  2, 
is  discussed.  DMR-QA  Study  2  included  data  rep- 
resenting 5157  major  NPDES  permits  and  all  50 
states.  On  the  average,  22%  of  these  data  were 
beyond  the  acceptance  limits,  indicating  there  is 
considerable  potential  for  improvement.  Results 
from  DMR-QA  studies  focus  the  limited  follow-up 
resources  of  the  primacy  agencies  to  maximize  the 
improvement  in  DMR  data  quality.  Whether  any 
improvement  actually  occurs,  however,  depends 
entirely  upon  the  commitment  of  the  responsible 
state  and  EPA  enforcement  offices,  as  well  as  the 
major  NPDES  discharges,  to  make  the  changes 
necessary  to  improve  the  quality  of  monitoring 
data  (See  also  W88-1 1 158)  (Author's  abstract) 
W88-11170 


PULP  AND  PAPER  INDUSTRY  EXPERIENCE 
WITH  NPDES  QUALITY  ASSURANCE  RE- 
QUIREMENTS, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Gainesville,  FL. 
R.  P.  Fisher. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  216-236,  1  tab,  30 
ref. 

Descriptors:  'Quality  control,  'Monitoring,  'Pulp 
and  paper  industry,  Administrative  regulations,  In- 
dustrial waste,  Sampling,  Water  analysis,  Pulp 
wastes,  Effluent,  Water  quality  control. 

Representatives  of  the  pulp  and  paper  industry  in 
the  U.S.  have  assembled  guidelines  for  preparation 
for  regulatory  agency  inspections  of  the  frame- 
work of  quality  assurance  associated  with  self- 
monitoring  data  collected  for  National  Pollutant 
Discharge  Elimination  System  (NPDES)  discharge 
monitoring  report  purposes.  These  guidelines  ad- 
dress effluent  flow  measurement;  sample  collec- 
tion, preservation,  and  analysis;  analysis  methods 
quality  control;  and  record  keeping.  The  guidelines 
are  summarized  and  examples  of  the  experience  of 
the  industry  with  quality  assurance-oriented  in- 
spections are  presented.  In  an  effective  quality 
assurance  program,  three  features  are  present  with 
respect  to  documentation:  (1)  every  activity  which 
relates  to  the  Discharge  Monitoring  Report  must 
be  documented;  (2)  the  documentation  program 
should  be  hierarchical;  and  (3)  the  program  should 
stress  ease  of  inspection.  (See  also  W88-11158) 
(Friedmann-PTT) 
W88-11171 


MONSANTO  ANALYTICAL  TESTING  PRO- 
GRAM FOR  NPDES  DISCHARGE  SELF-MONI- 
TORING, 

Monsanto  Research  Corp.,  St.  Louis,  MO. 
T.  J.  Hoogheem,  and  L.  A.  Woods. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.   1985.  p  237-241,  3  tab,  3 
ref. 

Descriptors:  'Industrial  wastes,  'Water  analysis, 
'Quality  control,  'Monitoring,  Administrative  reg- 
ulations, Administrative  agencies,  Precision,  Per- 
mits, Laboratories. 

The  Monsanto  Analytical  Testing  (MAT)  program 
was  devised  and  implemented  in  order  to  provide 
analytical  standards  to  Monsanto  manufacturing 
plants  involved  in  the  self-monitoring  of  plant  dis- 
charges as  required  by  National  Pollutant  Dis- 
charge Elimination  System  (NPDES)  permit  con- 
ditions. Standards  are  prepared  and  supplied  at 
concentration  levels  normally  observed  at  each 
individual  plant.  These  levels  were  established  by 
canvassing  all  Monsanto  plants  having  NPDES 
permits  and  by  determining  which  analyses  and 
concentrations  were  most  appropriate.  Standards 
are  prepared  by  Monsanto's  Environmental  Sci- 
ences Center  (ESC)  using  Environmental  Protec- 
tion Agency  (EPA)  methods.  Eleven  standards  are 
currently  available,  each  in  three  concentrations. 
Standards  are  issued  quarterly  in  a  company  inter- 
nal round-robin  program  or  on  a  per  request  basis 
or  both.  Since  initiation  of  the  MAT  program  in 
1981,  the  internal  round-robin  program  has  become 
an  integral  part  of  Monsanto's  overall  Good  Labo- 
ratory Practices  (GLP)  program.  Results  have 
shown  that  the  company's  plant  analytical  person- 
nel can  accurately  analyze  and  report  standard  test 
samples.  More  importantly,  such  personnel  have 
gained  increased  confidence  in  their  ability  to 
report  accurate  values  for  compounds  regulated  in 
their  respective  plant  NPDES  permits.  (See  also 
W88-1 1 158)  (Author's  abstract) 
W88-11172 


DISCHARGE  MONITORING  REPORT  QUAL- 
ITY ASSURANCE  RESULTS  AND  FOLLOW-UP 
BY  REGION  VIII  U.S.  ENVIRONMENTAL 
PROTECTION  AGENCY, 

Environmental  Protection  Agency,  Denver,  CO. 
Region  VIII. 
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;.  L.  Campbell,  and  J.  J.  Hillman. 

N:  Quality  Assurance  for  Environmental  Meas- 

rements.  American  Society  for  Testing  and  Mate- 

ials,  Philadelphia,  PA.   1985.  p  242-249,  3  tab,  4 

ef. 

)escriptors:  'Quality  control,  *Water  analysis, 
Monitoring,  Water  quality  control,  Inspection, 
,egal  aspects,  Environmental  Protection  Agency, 
'ermits,  Administrative  regulations,  Administra- 
ive  agencies. 

Tie  U.S.  Environmental  Protection  Agency 
EPA)  is  conducting  a  national  quality  assurance 
rogram  known  as  the  Discharge  Monitoring 
Leport  Quality  Assurance  Program  (DMRQA). 
■"acilities  holding  permits  under  the  National  Pol- 
jtant  Discharge  Elimination  System  (NPEDES) 
ave  been  sent  two  sets  of  audit  samples  to  analyze 
3r  permit-required  parameters.  EPA  Region  VIII 
'ermittees  have  performed  on  the  average  better 
nan  other  permittees  participating  nationally  in 
)MRQA  Studies  One  and  Two.  Follow-up  on 
)MRQA  Study  One  included  phone  calls,  letters, 
nd  inspections.  Permittee  performance  in  Study 
"wo  has  improved  as  a  result  of  Study  One 
allow-up  activities.  Study  Two  follow-up  will  be 
lore  extensive  than  Study  One  and  is  currently 
nderway.  (See  also  W88-11158)  (Author's  ab- 
tract) 
V88-11173 


JUALITY  ASSURANCE  IN  ACID  PRECIPITA- 
TION MEASUREMENTS, 

/lartin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

i,  Campbell,  and  H.  Scott. 

N:  Quality  Assurance  for  Environmental  Meas- 
irements.  American  Society  for  Testing  and  Mate- 
ials,  Philadelphia,  PA.  1985.  p  272-283,  4  tab,  15 
ef. 

descriptors:  *Acid  rain,  'Quality  control,  'Hydro- 
;en  ion  concentration,  *Water  analysis,  'Sampling, 
Standards,  Laboratories,  Data  processing. 

"he  growing  interest  in  acid  deposition  has  led  to  a 
iroliferation  of  laboratories  engaged  in  such  stud- 
:s.  High-level  quality  assurance  (QA)  procedures 
re  required  for  each  program  to  standardize  the 
liverse  measurement  methods  in  use  and  to  deter- 
nine  the  validity  of  differences  in  measurements 
videly  separated  in  space  and  time.  Both  in-labora- 
ory  (quality  control)  and  external  (quality  assur- 
nce)  procedures  are  required.  A  complete  QA 
irogram  for  acid  precipitation  measurements  must 
:ddress  program  objectives;  site  selection  and  op- 
ration;  operator  selection  and  training;  sample 
:ollection,  handling,  and  analyses;  and  data  check- 
ng,  storage,  retrieval,  and  transmission.  Objective 
:riteria  must  be  developed  for  detecting  adulterat- 
ed samples  and  invalid  data.  Appropriate  laborato- 
y  and  field  blanks  must  be  collected  and  analyzed. 
Standard  techniques  (sample  spiking,  replicate 
inalysis  of  standards  and  samples)  should  ensure 
he  reliability  of  analytical  results.  Relevant  quality 
issurance  data,  including  analytical  detection 
imits,  blank  values,  and  the  variability  of  replicate 
leterminations,  must  be  supplied  with  each  data 
ransmittal.  Experimental  information  should  be 
ivailable  upon  request.  The  measurement  of  the 
)H  of  dilute  solutions  such  as  rain  is  particularly 
lifficult;  differences  as  large  as  0.3  pH  unit  may  be 
ibserved  in  replicate  analyses  of  the  same  sample 
ising  different  electrode  types.  Laboratory  results 
Jemonstrated  typical  variability  to  be  expected  in 
he  collection,  storage,  and  analysis  of  rainwater 
or  major  ions,  including  hydrogen  ion.  (See  also 
W88-1 1 158)  (Author's  abstract) 
W88-11174 


ROLE  OF  NBS  STANDARD  REFERENCE  MA- 
rERIALS  IN  QUALITY  ASSURANCE  OF  EN- 
VIRONMENTAL MEASUREMENTS, 

National  Bureau  of  Standards  (NML),  Gaithers- 
Durg,  MD.  Office  of  Standard  Reference  Data. 
R.  Alvarez. 

IN:  Quality  Assurance  for  Environmental  Meas- 
jrements.  American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  346-359,  3  tab,  18 
ref. 


Descriptors:  'Standard  reference  materials, 
'Chemical  analysis,  'Pollutant  identification, 
•Sediments,  'Water  analysis,  Water  quality,  Ad- 
minstrative  agencies.  Precision,  Particulate  matter, 
Guidelines. 

Analyses  of  environmental  samples  of  unknown 
homogeneity  by  different  laboratories  often  dis- 
agree seriously.  Discrepant  data  may  result  from 
poor  methodology,  improper  instrument  calibra- 
tion, faulty  experimental  techniques,  or  from  a 
combination  of  these  factors.  One  approach  to- 
wards obtaining  accurate  data  is  through  the  use  of 
Standard  Reference  Materials  (SRMs)  issued  by 
the  National  Bureau  of  Standards  under  federal 
statutes.  SRMs  are  homogeneous,  stable  materials 
with  certified  chemical  or  physical  properties,  and 
are  used  in  calibrating  instruments,  validating  labo- 
ratory data,  developing  methods  of  known  accura- 
cy, and  referring  data  from  different  laboratories  to 
a  common  base.  Of  the  approximately  900  SRMs 
listed  in  the  current  SRM  catalog,  over  90  have 
been  developed  for  use  in  improving  the  accuracy 
of  environmental  analyses.  Environmental  matrix 
SRMs  certified  for  priority  pollutants  include 
gases,  atmospheric  dust,  water,  sediments,  biologi- 
cal materials,  and  fuels.  In  addition,  calibrator  solu- 
tions of  organic  priority  pollutants,  such  as  halo- 
carbons,  and  polycyclic  aromatic  hydrocarbons, 
are  available  for  determining  instrumental  response 
factors,  and  adding  accurate  amounts  of  these  com- 
pounds to  samples.  (See  also  W88-1 1 158)  (Author's 
abstract) 
W88-11177 


ESTABLISHING  AN  ENVIRONMENTAL 
QUALITY  ASSURANCE  PROGRAM, 

Utah  Univ.  Research  Inst.,  Salt  Lake  City.  UBTL 
Div. 

L.  M.  Eggenberger. 

IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  391-406,  6  fig,  3  ref. 

Descriptors:  'Planning,  'Water  analysis,  'Quality 
control,  'Management,  'Data  interpretation, 
Long-term  planning,  Guidelines,  Environmental 
quality,  Sampling,  Water  quality  control,  Water 
quality. 

Specific  steps  leading  to  the  establishment  of  an 
Environmental  Quality  Assurance  Program  in  an 
analytical  laboratory  are  enumerated  and  dis- 
cussed. Aspects  of  a  model  Quality  Assurance  Pro- 
gram that  applies  fundamental  principles  and  meth- 
ods to  selected  laboratory  instrumentation  and  ana- 
lytical protocols  for  the  attainment  of  accurate, 
reliable  results  are  reviewed.  Discussion  includes 
specific  factors  such  as  method  validation,  certifi- 
cation, sample  handling,  security,  documentation, 
and  continuing  data  assessment.  Objectives  and 
problem  areas  characteristic  of  newly  implemented 
programs,  such  as  building  a  data  base,  interim 
control  limits,  reference  standards,  and  categoriz- 
ing and  setting  priorities  for  prospective  control 
areas,  are  included.  (See  also  W88-11158)  (Au- 
thor's abstract) 
W88-11180 


INTERLABORATORY  QUALITY  ASSURANCE 
ASPECTS  OF  THE  INTERNATIONAL  JOINT 
COMMISSION'S  GREAT  LAKES  MONITOR- 
ING PROGRAMS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Quality  Assurance  and  Methods  Section. 
K.  I.  Aspila,  R.  E.  White,  and  J.  L.  Clark. 
IN:  Quality  Assurance  for  Environmental  Meas- 
urements. American  Society  for  Testing  and  Mate- 
rials, Philadelphia,  PA.  1985.  p  407-421,  6  tab,  6 
ref. 

Descriptors:  'Quality  control,  'Great  Lakes, 
'Data  acquistion,  'Water  analysis,  Laboratories, 
Guidelines,  Water  quality,  Environmental  quality, 
Sediments,  Fish  populations.  Administrative  re- 
gualtions,  Sampling,  Networks. 

Quality  assurance  activities  that  identify  compara- 
bility of  environmental  data  produced  by  over  50 
laboratories  that  support  the  Canada-United  States 
Great   Lakes   International   Surveillance   Program 


are  described.  The  activities  include  the  develop- 
ment and  use  of  stable  natural  reference  standards 
for  waters,  sediments,  and  fish  in  an  interlabora- 
tory  comparison  studies  program.  The  interlabora- 
tory  studies  are  designed  to  include  10  to  15  stable 
natural  samples  that  for  most  studies  are  analyzed 
for  10  to  15  constituents  by  25  to  35  laboratories.  A 
typical  simple  study  on  total  phosphorus  in  water 
is  described.  Interlaboratory  results  for  each 
sample  are  ranked  and  then  laboratory  measure- 
ment bias  identified  by  the  method  of  Youden. 
Results  deviating  significantly  from  the  interlabor- 
atory median  values  are  flagged  by  the  method  of 
Clark.  A  laboratory  specific  report  is  then  pre- 
pared and  provided  to  each  participating  laborato- 
ry and  is  made  available  to  report  writers  who 
must  typically  work  with  results  from  different 
laboratories.  These  quality  assurance  activities  are 
constructive  and  effective.  Remedial  measures  are 
taken  to  improve  the  laboratory  measurement 
process.  (See  also  W88-11158)  (Author's  abstract) 
W88-11181 


HYDROGEOLOGIST  AND  DATA  ACQUISI- 
TION FOR  AQUIFER  MODELING:  QUO 
VADIS, 

Air     Force     Occupational     and     Environmental 

Health  Lab.,  Brooks  AFB,  TX. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11203 


PRELIMINARY  RESULTS  OF  A  STEADY- 
STATE  GROUND  WATER  FLOW  MODEL  OF 
THE  SOUTHEASTERN  COASTAL  PLAIN  RE- 
GIONAL AQUIFER  SYSTEM, 

Geological  Survey,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11204 


PREDICTING  NON-IONIC  ORGANIC  CHEMI- 
CAL SORPTION  AND  ATTENUATION  IN 
SOLVENT-WATER  SOIL  SYSTEMS, 

Monsanto  Co.,  St.  Louis,  MO. 

For  primary  bibliographic  entry  see  Field  5B. 

W88-11205 


DATA  ANALYSES  AND  COMPUTER  MODEL- 
ING OF  THE  BENZENE  PLUME  IN  AN  AQUI- 
FER BENEATH  A  GAS  PLANT, 

For  primary  bibliographic  entry  see  Field  5B. 
W88-11223 


FEASIBILITY  OF  INFRARED  SPECTROSCO- 
PIC IDENTIFICATION  OF  CRUDE  OIL 
WASTE  BRINES, 

Michigan  Dept.  of  Public  Health,  Lansing. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-11230 


FRONTIERS  OF  MASSIVELY  PARALLEL  SCI- 
ENTIFIC COMPUTATION. 

Available  from  NTIS,  Springfield,  VA.  22161,  as 
N87-26531.  Price  codes:  A 10  in  paper  copy,  A01  in 
microfiche.  Proceedings  of  the  First  Symposium 
Sponsored  by  the  National  Aeronautics  and  Space 
Administration  and  the  Goodyear  Aerospace  Cor- 
poration, NASA  Goddard  Space  Flight  Center, 
Greenbelt,  MD,  September  24-25,  1986.  NASA 
Conference  Publication  2478,  July  1987.  321  p. 
Edited  by  J.  R.  Fishcher. 

Descriptors:  'Simulation  analysis,  'Computers, 
'Data  interpretation,  'Data  acquisition,  Physics, 
Computer  programs,  Algorithms,  Mathematical 
equations,  Graphics. 

Practical  scientific  applications  using  massively 
parallel  computer  hardware  first  appeared  on  the 
research  scene  during  the  1980s.  Representative  of 
the  first  generation  of  this  new  class  of  computer 
hardware  is  the  Massively  Parallel  Processor 
(MPP),  located  at  NASA's  Goodard  Space  Flight 
Center  in  Greenbelt,  Maryland.  Through  a  nation- 
al solicitation  initiated  in  1984  by  NASA's  Office 
of  Space  Science  and  Applications  (OSSA),  a  team 
of  scientists  from  around  the  country  was  provided 
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the  opportunity  to  test  and  implement  their  compu- 
tational algorithms  on  the  MPP  The  research  en- 
deavors of  the  MPP  investigators  span  a  broad 
variety  of  applications  including  earth  sciences. 
physics,  signal  and  image  processing,  computer 
science,  and  graphics.  The  performance  of  these 
applications  on  the  MPP  was  very  good.  Invited 
papers  include  one  discussing  the  programming  of 
a  hillsope  water  movement  model  on  the  MPP. 
(See  also  W88-1 1265)  (Lanta-PTT) 
W88- 11264 


PROGRAMMING     A     HILLSLOPE     WATER 
MOVEMENT  MODEL  ON  THE  MPP, 

Science  Applications  Research,  Lanham,  MD. 
For   primary   bibliographic   entry   see   Field    2G. 
W88-11265 
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8A.  Structures 


FOUNDATION  DESIGN  OF  ANCHORED 
WALLS,  BAY  SPRINGS  LOCK,  MISSISSIPPI, 

Army  Engineer  District,  Nashville,  TN. 
M.  D.  Simmons,  and  F.  W.  Swartz. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No.  2,  p  185-205.  May 
1988.  11  fig,  5  tab,  9  ref,  3  append. 

Descriptors:  'Design  criteria,  'Foundation  rocks, 
'Structural  geology,  "Locks,  *Rock  excavation, 
•Anchors,  Bay  Springs  Lock,  Tennessee  Tombig- 
bee  Waterway,  Rock  properties,  Mississippi. 

Bay  Springs  Lock,  the  Northernmost  structure  on 
the  Tennessee-Tombigbee  Waterway,  was  de- 
signed for  a  normal  lift  of  84  ft.  As  a  result  of  the 
high  walls  and  relatively  low  strength  of  the  foun- 
dation rock,  deep  and  extensive  excavations  for 
necessarily  large  gravity  wall  monoliths  would  be 
required,  with  attendant  high  costs.  To  reduce 
these  costs,  an  alternate  design  using  anchored  wall 
monoliths  was  proposed.  Because  this  would  be 
the  first  such  design  by  the  U.S.  Army  Corps  of 
Engineers,  a  large  test  excavation  and  a  great  deal 
of  subsurface  exploration  and  laboratory  testing 
was  warranted.  Since  the  rock  mass  would  be  an 
integral  part  of  the  lock  walls,  selection  of  realistic 
and  reliable  rock  design  parameters  was  critical. 
The  geotechmcal  design  included  the  selection  of 
rock  mass  strengths,  as  well  as  the  calculation  of 
foundation  settlement,  bearing  capacity  and  slope 
stability.  Using  the  developed  foundation  data,  the 
lock  design  was  completed  and  the  lock  was  con- 
structed with  the  monoliths  anchored  to  the  rock 
mass  with  1 16  tendons  ranging  in  length  from  80  ft 
to  175  ft.  The  project  has  been  in  operation  for 
more  than  two  years  now  and,  to  date,  all  indica- 
tions are  that  it  is  functioning  well.  The  load  cells 
will  continue  to  be  monitored  and,  if  necessary, 
any  of  the  tendons  will  be  restressed.  (Author's 
abstract) 
W88-10167 


ESTIMATED  PERFORMANCE  OF  TWITCH- 
ELL  ISLAND  LEVEE  SYSTEM,  SACRAMEN- 
TO-SAN JOAQUIN  DELTA,  UNDER  MAXI- 
MUM CREDIBLE  EARTHQUAKE  CONDI- 
TIONS, 

California  State  Dept.  of  Water  Resources,   Los 
Angeles.  Southern  District. 
M.  O.  Finch 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  25,  No.  2,  p  207-217,  May 
1988.  8  fig,  2  tab,  33  ref. 

Descriptors:  'Foundation  failure,  'Deltas, 
'Levees,  'Seismology,  'Earthquakes,  'Geologic 
Fractures,  Saline  water  intrusion,  Twitchell  Island 
Levee  System,  Sacramento-San  Joaquin  Delta,  San 
Francisco  Bay  Area,  Maximum  Credible  Earth- 
quake,  Simplified    Liquefaction    Procedure,    Peat. 

Studies  have  shown  that  levee  failure  in  the  Sacra- 
mento-San Joaquin  Delta  can  lead  to  salt  water 
contamination  of  one  of  California's  most  impor- 
tant surface  sources  of  freshwater.  This  paper  ex- 
amines the  seismic  stability  of  one  of  the  delta's 


largest  levee  systems  for  maintaining  water  quality: 
Twitchell  Island  Three  Mile  Slough  levee.  This 
levee  will  become  unstable  (factor  of  safety  less 
than  1.00,)  due  to  the  low  shear  strength  peat 
foundations  beneath  it,  if  the  dead  weight  its  suc- 
tion-dredge placed  sand  toe  berm  is  removed.  The 
toe  berm  is  highly  susceptible  to  liquefaction  from 
the  Maximum  Credible  Earthquake  accelerations 
of  several  nearby  faults  based  on  the  Simplified 
Liquefaction  Procedure  and  field  data  presented  in 
this  paper.  The  Maximum  Credible  Earthquake  of 
several  San  Francisco  Bay  Area  faults  are  capable 
of  causing  liquefaction  of  the  toe  berm  and  failure 
of  the  levee.  A  moderate  earthquake  of  magnitude 
6,  centered  within  14  miles  of  Twitchell  Island,  can 
also  cause  levee  failure.  Similarities  between 
Twitchell  Island  and  other  delta  islands  suggest 
that  the  entire  delta  is  vulnerable  to  even  moderate 
earthquakes.  (Author's  abstract) 
W88-10168 


CORRELATION     OF     PIPELINE     DAMAGE 
WITH  GROUND  MOTIONS, 

Weidlinger  Associates,  Palo  Alto,  CA. 

For  primary  bibliographic  entry  see  Field  8E. 

W88-10194 


EXPERIENCE  IN  THE  CONSTRUCTION  AND 
OPERATION  OF  STEEL  PRESSURE  PIPE- 
LINES OF  HYDROPOWER  DEVELOPMENTS, 

A.  R.  Freishist. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  123-134,  September  1988.  10  fig,  4  ref. 
Translated  from  Gidrotekhnicheskow  Stroitel'stvo, 
No.  3,  p  12-19,  March  1987. 

Descriptors:  'Hydraulic  structures,  'Hydraulic 
machinery,  'Pipelines,  'Hydroelectric  plants, 
'Pumped  storage,  Soviet  Union,  Hydraulic  tur- 
bines, Construction,  Engineering,  Technology. 

Steel  pressure  pipelines  are  the  most  metal-con- 
suming constructions  of  hydraulic  structures.  Di- 
version, turbine,  and  sometimes  discharge  steel 
pipelines  are  widespread  at  hydroelectric  and 
pumped-storage  stations.  They  are  made  mainly  in 
the  form  of  free-lying  steel  pipes  or  in  the  form  of 
steel  shells  embedded  in  concrete,  rock,  and  rein- 
forced-concrete  (concrete  encased  steel  pipelines). 
Individual  cases  of  damages  and  even  of  failures  of 
various  kinds  are  encountered  in  Soviet  practice  of 
the  construction  and  operation  of  pressure  pipe- 
lines. Analogous  cases  are  known  also  in  other 
countries.  This  paper  presents  some  examples  of 
failures  and  damages  in  elements  of  pipelines  that 
occurred  in  the  postwar  period.  These  examples  of 
failures  and  damages  of  steel  pipelines  of  various 
types  indicate  that  among  the  causes  of  failure  of 
metal  structures,  manufacturing  and  technological 
causes  dominate:  the  use  of  defective  materials,  the 
wrong  technology  in  manufacture  and  assembly, 
the  low  quality  of  welded  joints,  insufficiently 
rigorous  inspection  of  the  manufacturing  process, 
and  violation  of  construction  specifications  and 
regulations.  There  are  practically  no  failures 
caused  by  design  factors.  This  indicates  that  the 
static  operation  of  pipelines  of  various  types  has 
been  sufficiently  well-studied,  and  the  level  of 
design  is  rather  high.  (Friedmann-PTT) 
W88-10218 


SOME  PROBLEMS  OF  THE  MANUFACTUR- 
ING TECHNOLOGY  OF  MECHANICAL 
EQUIPMENT  AND  STEELWORK  OF  HY- 
DRAULIC STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-10219 


CONSTRUCTION  OF  GEODETIC  NETWORKS 
FOR  STUDYING  CRUSTAL  MOVEMENTS 
WHEN  CREATING  HYDRAULIC  STRUC- 
TURES IN  SEISMIC  REGIONS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10221 


ON-SITE  INVESTIGATIONS  OF  THE  EFFECT 
OF  EXTERNAL  FORCES  ON  THE  CONTACT 
ZONE  OF  THE  BRATSK  DAM, 


V.  N.  Durcheva,  and  Z.  I.  Solov'eva. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  158-163,  September  1987.  2  fig,  2  tab,  3 
ref.   Translated   from   Gidrotekhnicheskow   Stroi- 
tel'stvo, No.  3,  p  35-38,  March  1987. 

Descriptors:  'Dams,  'Hydraulic  structures,  'Hy- 
draulic engineering,  'Stress,  'Deformation,  'Seep- 
age, 'Foundation  rocks,  Hydraulic  design,  Pres- 
sure distribution. 

The  Bratsk  dam  was  the  first  dam  in  the  history  of 
Soviet  hydraulic  engineering  in  which  opening  of 
the  contact  joint  under  the  upstream  face  and  the 
phenomenon  of  decompression  of  the  rock  founda- 
tion were  found.  The  original  zone  of  decompres- 
sion in  the  foundation  occurs  as  a  consequence  of 
the  occurrence  of  a  zone  of  biaxial  tension  there.  In 
this  zone,  the  uplift  increases  due  to  a  decrease  of 
the  seepage  resistance,  becoming  an  additional  ex- 
ternal force  increasing  the  discontinuity  of  the 
foundation.  Thus,  uplift  is  simultaneously  the  cause 
of  additional  decompression  and  its  effect.  To  de- 
termine the  effect  of  uplift  on  the  deformed  state  of 
the  foundation,  the  hydraulics  department  of  the 
Bratsk  hydroelectric  station  conducted  an  experi- 
ment on  two  groups  of  sections  with  a  different 
upper  pool  level  (UPL).  On-site  data  on  the  inter- 
relation between  strains  of  the  contact  plane  and 
uplift  pressure  in  a  foundation  with  various  degrees 
of  decompression  were  obtained  for  the  first  time. 
Results  of  the  experiment  showed  that  different 
states  of  stress  and  strain  of  the  foundation  under 
the  upstream  face  of  the  powerhouse  and  non- 
overflow  sections  of  the  Bratsk  dam  determined 
the  different  diagrams  of  the  uplift  pressure.  The 
seepage  heads  depend  both  on  the  UPL  and  on  the 
season:  the  maximum  uplift  is  observed  in  Febru- 
ary-March at  a  UPL  somewhat  below  the  normal 
pool  level  (NPL)  but  with  a  maximum  depth  of  the 
open  joints  on  the  downstream  face.  The  effect  of 
the  uplift  pressure  on  a  change  in  the  strained  state 
of  the  contact  zone  consists  in  a  direct  relation 
between  a  decrease  of  the  seepage  heads  and  de- 
crease of  the  tensile  stresses  or  elongation  in  the 
region  of  the  contact  joint  under  the  upstream 
face.  (Friedmann-PTT) 
W88-10223 


LONG-TERM  SERVICE  CHECKING  OF  THE 
CONCRETE  OF  THE  CHIRKEY  DAM, 

For  primary  bibliographic  entry  see  Field  8F. 
W88- 10224 


MONITORING  WELL  FILTER  PACK  AND 
SCREEN  SLOT  SELECTION:  A  REASSESS- 
MENT OF  DESIGN  PARAMETERS, 

T.  E.  Gass. 

Water  Well  Journal  WWJOA9,  Vol.  42,  No.  5,  p 

30-32,  June  1988.  1  tab. 

Descriptors:  'Well  filters,  'Well  screens,  'Wells, 
'Well  function,  'Observation  wells.  Groundwater 
management,  Geohydrology,  Design  criteria. 

This  article  presents  several  alternative  monitoring 
well  designs  that  appear  to  work  well  in  many,  but 
not  necessarily  all,  geologic  environments.  The 
well  designs  presented  incorporate  many  of  the 
concepts  that  can  be  found  in  the  current  draft  of 
the  ASTM  Recommended  Practices  for  the 
Design  and  Installation  of  Ground-Water  Monitor- 
ing Wells  in  Aquifers.  Well  designs  discussed  in- 
clude naturally  developed  monitoring  wells,  artifi- 
cial filter-packed  wells,  and  monitoring  well  design 
for  low-permeability  formations.  (Friedmann-PTT) 
W88- 10243 


DAM  ACTIVITIES  IN  THE  USA, 

United   States   Committee   on    Large   Dams,   San 

Francisco,  CA. 

A.  E.  Wanket,  and  N.  Smith. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  6,  p  25-27,  June   1988. 

Descriptors:  'Dams,  'Dam  construction,  'Hydrau- 
lic engineering,  'Hydraulic  equipment,  'Hydraulic 
design,  'Construction  methods,  'Construction  ma- 
terials,   Engineering,    Hydraulic    structures,    Re- 
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views,  Monitoring,  Administrative  agencies, 
Safety,  Locks,  Navigation,  Automation,  Data  stor- 
age and  retrieval,  Concrete  dams,  Concrete  con- 
struction, Concrete  mixes,  Cofferdams,  Earth 
dams.  Earthworks,  Conferences,  Cements,  Port- 
land cements.  Earthquake  engineering. 

Current  dam  activities  in  the  United  States  are 
reviewed  in  relation  to  the  21  study  tours  being 
organized  by  the  56th  Executive  Meeting  and  16th 
Congress  of  the  International  Commission  on 
Large  Dams  (ICOLD)  to  be  held  in  June,  1988. 
These  tours  include  visits  to  65  dams.  Topics  dis- 
cussed include  new  dams,  dam  safety,  instrumenta- 
tion and  monitoring,  and  innovative  design  and 
construction  techniques.  New  dams,  both  planned 
and  underway,  are  described;  although  major  new 
dam  design  and  construction  activity  has  slowed 
considerably,  the  construction  of  navigation  locks 
and  dams  continues  as  the  nation  improves  its 
inland  navigation  systems.  Dam  safety  activities 
are  concentrated  in  the  areas  of  spillway  adequacy, 
foundation  and  embankment  seepage,  and  founda- 
tion and  embankment  seismic  stability.  Examples 
are  provided  of  completely  automated  instrumen- 
tation systems;  these  systems  generally  cover  seep- 
age conditions,  slope  stability,  stress/strain  meas- 
urements, temperature,  water  pressure  and  levels, 
and  seismic  accelerations.  Innovative  design  and 
construction  techniques  include  the  use  of  roller- 
compacted  concrete,  a  unique  cofferdam  structure, 
spillway  design  improvements,  foundation  stability 
improvement  efforts,  silica  fume  additives  to  Port- 
land cement  concrete,  and  the  use  of  reinforced 
earth  for  crest  raising.  (Doria-PTT) 
W88-10393 


APPLICATION  OF  A  GEOMEMBRANE  AT  NI- 
GERIA'S ISANLU  DAM, 

Babtie,  Shaw  and  Morton,  Glasgow  (Scotland). 
H.  S.  Eadie,  and  I.  R.  McGregor. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  6,  p  28,  30-31,  33,  June 
1988.  6  fig,  2  ref. 

Descriptors:  *Membranes,  *Dam  design,  'Nigeria, 
*Dam  construction,  *Isanlu  Dam,  'Construction 
materials,  'Waterproofing,  'Polymers,  'Rockfill 
dams,  Dams,  Hydraulicstructures,  Weirs,  Engi- 
neering, Hydraulic  engineering,  Reservoirs,  Grout- 
ing, Rock  fill,  Water  supply  development,  Water 
resources  development. 

The  design  and  construction  aspects  of  the  Isanlu 
dam  are  described.  This  dam  is  part  of  a  $240 
million  project  undertaken  by  the  Biwater  Group 
(UK)  to  improve  water  supplies  to  64  towns  and 
villages  in  Kwara  State,  Nigeria.  As  part  of  this 
project,  an  18.6  m-high  dam  with  a  crest  length  of 
120  m  was  constructed  on  the  River  Owa  to  pro- 
vide an  impounding  reservoir  for  the  Isanlu  com- 
munity. Because  of  a  shortage  of  natural  local 
materials  to  form  the  core  of  the  dam,  a  high- 
density  polyethylene  membrane  was  used  as  the 
waterproof  seal  to  this  rockfill  dam.  The  mem- 
brane was  supplied  by  Schlegel  GmbH  of  West 
Germany,  who  were  also  responsible  for  its  laying 
and  welding.  Welding  was  carried  out  in  the 
evening  to  achieve  the  minimum  stress  condition 
and  no  wrinkles  at  ambient  service  temperature. 
After  the  membrane  was  laid,  it  was  recovered  in 
the  evening  with  a  protective  layer  of  sand.  The 
main  construction  work  was  completed  in  just 
under  a  year,  with  the  greater  part  of  the  bulk 
placing  of  rockfill  being  achieved  in  only  four 
months  from  January  to  May,  1986.  Impoundment 
commenced  in  August,  1986,  and  the  reservoir 
reached  capacity  by  October,  1986.  (Author's  ab- 
stract) 
W88-10394 


STRESSES    AND    CRACKS    IN    THE    ROCK 
FOUNDATION  OF  AN  EARTHFILL  DAM, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

For   primary   bibliographic   entry   see   Field    8D. 

W88-10395 


COMPUTER     MODELLING     OF     EMBANK- 
MENT DAMS:  RESPONSE  TO  EARTHQUAKE, 

Motor-Columbus     Ingenieurunternehmung     A.G., 


Baden  (Switzerland). 

For   primary   bibliographic   entry   see   Field    8D. 

W88-10396 


DESIGN  OF  SRI  LANKA'S  SAMANALAWEWA 
PROJECT, 

Gibb  (Alexander)  and  Partners,  London  (Eng- 
land). 

P.  A.  A.  Back,  and  J.  R.  Westwell. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  6,  p  46-47,  49-50,  June 
1988.  5  fig,  2  tab. 

Descriptors:  *Sri  Lanka,  'Samanalawewa  Project, 
'Rockfill  dams,  'Hydraulic  design,  'Hydroelectric 
plants,  'Construction,  Dam  construction,  Tunnel 
construction,  Powerplants,  Penstocks,  Tunnels, 
Embankment  dams,  Dams,  Grouting,  Drainage, 
Spillways,  Spillway  gates,  Reservoirs,  Diversion 
structures,  Electric  power,  Hydroelectric  power, 
Electric  power  production,  Walawe  Ganga  River, 
Electrical  equipment. 

The  design  of  the  Samanalawewa  hydroelectric 
project  on  the  Walawe  Ganga  (Sri  Lanka)  is  de- 
scribed. The  project  consists  of  a  100  m-high  em- 
bankment dam,  a  5  km-long  power  tunnel,  a  steel 
penstock,  and  a  surface  power  station  with  two  60- 
MW  units.  The  dam,  funded  by  Japan,  will  have  a 
rockfill  design  with  a  central  clay  core  to  make 
optimum  use  of  readily  available  materials.  The 
main  cofferdam  forms  an  integral  part  of  the  em- 
bankment. A  critical  aspect  of  the  embankment 
design  will  be  the  limitation  and  control  of  seepage 
through  the  karstified  limestone  foundation  at  the 
right  abutment.  The  spillway,  located  at  the  left 
abutment,  is  of  the  gated  overflow  chute  type, 
discharging  into  the  river  through  a  flip  bucket. 
Two  6.8  m-diameter  concrete-lined  diversion  tun- 
nels have  already  been  constructed.  Impounding  of 
the  reservoir  is  planned  for  January  1,  1991.  At  a 
later  stage,  it  is  planned  to  double  the  size  of  the 
power  plant  and  tap  flow  from  a  tributary  which 
passes  above  the  power  tunnel  near  its  downstream 
end.  (Doria-PTT) 
W88-10397 


DAM  CONSTRUCTION  INCREASES  WITH 
HYDRO  EXPANSION  IN  ICELAND, 

National  Power  Co.,  Reykjavik  (Iceland). 

P.  Olafsson,  and  B.  J.  Bjornsson. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  6,  p  66,  68,  70,  73-74,  77- 

78,  June  1988.  9  fig,  2  tab. 

Descriptors:  'Iceland,  'Dam  construction,  'Hy- 
droelectric plants,  'Dams,  'Dam  design,  Hydro- 
electric power,  Hydraulic  structures,  Lava,  Con- 
ferences, Hydrology,  Geology,  Construction  mate- 
rials, Gravel,  Earthworks,  Dam  foundations, 
Rockfill  dams,  Storage,  Reservoirs,  Grouting, 
Monitoring,  Construction,  Volcanoes. 

Dam  construction  in  Iceland  in  the  past  decades,  to 
meet  the  expansion  of  the  country's  hydroelectric 
power  system,  is  reviewed.  Fourteen  structures  in 
Iceland  are  classified  as  large  dams,  and  many  of 
these  will  be  visited  by  study  tours  during  the  57th 
Executive  Meeting  of  the  International  Commis- 
sion on  Large  Dams  in  1989.  Special  problems 
encountered  in  constructing  dams  on  young  lava 
flows  are  discussed.  Most  of  the  major  dams  built 
in  Iceland  during  the  past  20  years  are  on  rather 
pervious  post-Pleistocene  lavas.  Intensive  instru- 
mentation has  been  provided  for  monitoring  the 
larger  dams:  groundwater  levels  are  measured  reg- 
ularly, piezometric  levels  are  automatically  record- 
ed, and  an  alarm  system  is  activated  in  the  event  of 
abnormal  changes.  Precision  levelling  and  surveys 
of  lateral  movements  are  carried  out  regularly. 
Construction  techniques  have  changed  during  this 
period,  with  experience  gained  at  previous  sites 
being  used  in  the  design  of  subsequent  dams.  The 
Blanda  project,  presently  under  construction  in 
North  Iceland,  includes  three  earth  and  rockfill 
dams.  The  Fljotsdalur  scheme  in  East  Iceland  will 
be  the  largest  in  the  country  when  completed. 
(Doria-PTT) 
W88-10398 


USE  OF  THE  ROCK  PRESERVATION  SCALE 
IN  GEOMECHANICAL  INVESTIGATIONS 
AND  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10427 


ENGINEERING-GEOLOGICAL  SUBSTANTIA- 
TION OF  THE  DESIGNS  OF  UNDERGROUND 
HYDRAULIC  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10428 


SOME  PROBLEMS  OF  IMPROVING  GEO- 
TECHNICAL  INVESTIGATIONS  FOR  HYDRO- 
TECHNICAL  CONSTRUCTION, 

For  primary  bibliographic  entry  see  Field  8D. 
W  8  8- 10429 


HORIZONTAL   DISPLACEMENTS   OF   ROCK 
FOUNDATIONS  OF  DAMS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88-10431 


ROLE  OF  SMALL  HYDROELECTRIC  STA- 
TIONS IN  THE  RATIONAL  USE  OF  SMALL 
RIVERS, 

For  primary  bibliographic  entry  see  Field  4A. 
W88-10433 


PROBLEMS  OF  QUALITY  CONTROL  IN  CON- 
STRUCTING EARTH  DAMS, 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 

For   primary   bibliographic   entry   see   Field   8D. 
W88-10579 


WAYS  TO  REDUCE  THE  COST  AND  TIME  OF 
CONSTRUCTING  EARTH  DAMS, 

N.  G.  Savchenkov,  and  A.  I.  Kolesnichenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  257-262,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
14-18,  May  1987.  1  fig. 

Descriptors:  'Dam  construction,  'Earth  dams, 
'Cost-benefit  analysis,  'Civil  engineering,  Water 
resources  development,  Soil  profiles,  Soil  compac- 
tion, Soil  mechanics,  Design  criteria,  Design  stand- 
ards, Electric  powerplants,  Hydroelectric  power, 
Dams,  Safety,  Economic  aspects,  Construction. 

On  the  basis  of  experience  under  the  dangerous 
conditions  at  the  Rogun  site  recommendations  can 
be  made  for  designing  and  constructing  dams 
under  similar  conditions.  When  designing  struc- 
tures for  hydro  development  safety  considerations 
should  be  given  weight  equal  to  those  of  construc- 
tion time  and  cost.  It  is  necessary  to  begin  consid- 
ering safety  at  the  outset  of  technical  design.  For 
example,  if  structures  for  diverting  flow  during 
construction  (and  the  approaches  to  them)  are 
located  on  the  bank,  and  the  transport  roads  are  on 
the  other  bank  of  the  powerhouse  complex,  then 
the  situation  can  be  avoided  in  which  construction 
is  taking  place  simultaneously  at  two  sites,  one  of 
which  is  downslope  from  the  other.  Protection  of 
structures  which  cannot  be  placed  in  a  safe  zone 
should  be  effected  using  concrete  pens,  retaining 
walls,  cable  bracing,  or  reinforcement  of  the  slopes 
with  sprayed  concrete.  Besides  safety  engineering, 
the  paper  discusses  problems  which  were  encoun- 
tered and  solved  include  the  complex  natural  con- 
ditions at  the  construction  site,  complexity  of  the 
layout  and  individual  structures,  characteristics  of 
the  main  borrow  pits,  and  preparation  of  the 
canyon  walls.  The  technology  of  constructing  the 
dam,  especially  the  core  of  the  dam,  is  emphasized. 
(Author's  abstract) 
W88-10580 


ENGINEERING  THEORY  OF  SLIDE  PROC- 
ESSES IN  THE  DESIGN  OF  EARTH  DAMS  ON 
A  SOFT  GROUND  FOUNDATION, 

For  primary  bibliographic  entry  see  Field  8D. 
W88-10581 


''■''■'•-'■'■ 


m 


215 


Field  8— ENGINEERING  WORKS 


Group  8A — Structures 


INCREASE  OF  THE  EFFECTIVENESS  OF 
SAFETY  CONTROL  OF  HYDRAULIC  STRUC- 
TURES UNDER  PRESSURE, 

A.  I.  Tsarev,  I.  F.  Blinov,  and  F.  G.  Enikeev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5.  p  268-272,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
22-25,  May  1987.  7  ref. 

Descriptors:  'Construction,  *Dams,  'Safety,  'Hy- 
draulic equipment,  'Design  criteria,  Design  stand- 
ards, Hydrodynamics,  Measuring  instruments, 
Technology  transfer,  Water  resources  develop- 
ment, Electric  powerplants,  Russia. 

In  Russia  the  reliability  of  structures  is  evaluated  in 
conformity  with  the  Construction  Specifications 
and  Regulations  (SNiPs),  which  also  decree  the 
mandatory  equipping  of  hydraulic  structures  with 
monitoring  and  measuring  equipment  (MME)  for 
checking  the  safety  of  their  operation.  The  use  of 
maximum  allowable  indices  for  control  on-site  ob- 
servations at  a  number  of  hydrostations  shows  the 
possibility  of  substantially  increasing  the  effective- 
ness of  safety  control  in  the  operation  of  the  struc- 
tures. It  is  recommended  that  methods  of  determin- 
ing the  maximum  allowable  indices  of  the  condi- 
tion of  hydraulic  structures  during  design  and 
methods  of  correcting  them  during  service  be  in- 
cluded in  the  SNiPs.  (Alexander-PTT) 
W88-10582 


STRESS-STRAIN  STATE,  SEEPAGE 

STRENGTH,    STABILITY,    AND    OPTIMIZA- 
TION OF  EARTH  DAMS, 

For   primary   bibliographic   entry   see   Field    8D. 
W88-10583 


COMBINED  DIVERSION  AND  SERVICE 
TUNNEL  SPILLWAY  OF  THE  TASHKUMYR 
HYDROELECTRIC  STATION, 

V.  F.  Ilyushin,  E.  V.  Kurakina,  and  S.  P. 

Reznikova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  5,  p  282-289,  May  1987.  Translated  from  Gi- 

drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 

31-36,  May  1987.  6  fig,  3  ref. 

Descriptors:  'Diversion  structures,  'Tunnels,  'Hy- 
droelectric plants,  'Spillways,  'Construction, 
'Earth  dams,  Quality  control,  Soil  compaction, 
Soil  profiles,  Soil  mechanics,  Civil  engineering, 
Water  resources  development,  Design  criteria, 
Technology  transfer,  Design  standards,  Electric 
powerplants,  Hydroelectric  power,  Dams,  Tashku- 
myr  hydroelectric  station. 

The  Tashkumyr  hydroelectric  station  with  a  ca- 
pacity of  450  MW  is  being  constructed  on  the 
Naryn  River  in  Kirgizia  as  part  of  the  series  of 
Toktogul  hydroelectric  stations.  At  the  Tashku- 
myr hydrostation  the  Naryn  River  flows  in  a 
narrow  mountain  valley  (channel  width  50-80  m) 
expanding  downstream  of  the  hydro  development 
into  the  Fergana  valley.  The  designed  diversion- 
service  spillway  with  the  combined  functions  of  a 
diversion  tunnel  during  construction  and  a  spill- 
way during  service  made  it  possible  to  eliminate 
the  construction  of  a  temporary  tunnel  and,  thanks 
to  this,  to  save  about  4  million  rubles.  The  exist- 
ence of  a  developed  design  of  the  gate  equipment 
for  the  diversion  tunnels  of  the  Rogun  Hydrosta- 
tion served  as  the  prototype  of  the  tower  intake 
with  three  intake  openings  at  the  Tashkumyr  hy- 
drostation. A  lightweight  drained  lining  bolted  to 
the  rock  and  operating  with  the  use  of  the  load- 
bearing  properties  of  the  rock  mass  is  used  in  the 
tunnel  part  of  the  spillway  in  relatively  undis- 
turbed rocks  The  design  of  the  anchor-grout 
cutoff  is  reliable  in  undisturbed  rocks.  In  tectonic- 
crush  zones  it  is  necessary  to  provide  for  other 
designs  to  protect  the  end  structures  of  spillways 
from  undercutting  or  to  use  additional  measures 
along  with  the  anchor-grout  cutoff.  (Alexander- 
PTT) 
W88-10585 


DEVELOPMENT  AND  STRUCTURE  OF  THE 
GOCZALKOWICE  RESERVOIR  ECOSYSTEM: 
I.  INTRODUCTION, 


Polish  Academy  of  Sciences,  Goczalkowice.  Hy- 

drobiological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 

W88-10612 


DIMENSIONLESS  ANALYTICAL  SOLUTIONS 
FOR  DAM-BREACH  EROSION, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  C.  A.  Quiroga. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  2,  p  179-197,  1988.  9  fig,  4  tab,  8  ref. 

Descriptors:  Earth  dams,  'Dam  failure,  'Dams, 
'Erosion,  Model  studies,  Simulation,  Flow,  Fric- 
tion, Mathematical  analysis. 

Earthen  dam  breach  erosion  is  analyzed  using  di- 
mensionless  analytical  solutions,  with  rectangular 
and  triangular  representations  for  the  breach  sec- 
tion. Data  for  the  historical  failures  of  the  South 
Fork  and  Teton  Dams  are  used  to  test  these  solu- 
tions. A  comparison  with  the  Breach  Erosion  of 
Earthfill  Dams  (BEED)  model  shows  the  useful- 
ness of  these  solutions.  The  closed  form  dimension- 
less  analytical  solutions  for  higher  values  of  n  were 
found  to  properly  simulate  dam  breach  erosion. 
Estimates  of  breach  formation  time,  based  on  the 
dimensionless  solutions,  were  found  to  be  highly 
dependent  on  the  empirical  erodibility  factor. 
However,  peak  discharge  did  not  appear  to  be 
sensitive  to  this  factor.  This  tendency  coincides 
with  the  influence  that  Chezy's  friction  factor  has 
on  the  BEED  model  and  indicates  the  need  to 
accurately  measure  the  effects  of  friction  on  rapid- 
ly changing  flow.  A  triangular  breach  section  was 
shown  to  provide  a  better  simulation  of  breach 
evolution  than  rectangular  section.  (Alexander- 
PTT) 
W88-10765 


SIMULATED  MOTION  OF  A  LOOSE  REVET- 
MENT BLOCK, 

University    of  Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    8D. 

W88-10766 


CUMBERLAND    SMALL    HYDRO    SCHEME 
COMPLETED  IN  THE  WEST  INDIES, 

Shawinigan     Engineering     Co.     Ltd.,     Montreal 

(Quebec). 

For  primary  bibliographic  entry  see  Field  8C. 

W88-10862 


RIABA  MINI  HYDRO  SCHEME  IN  EQUATO- 
RIAL GUINEA, 

Electricite  de  France,  Paris. 

For  primary  bibliographic  entry  see  Field  8C. 

W88-10863 


DESIGN   ASPECTS   OF  THE   CASTEL  MON- 
TECCHIO  PLANT  IN  ITALY, 

Studio   Associato   di    Ingegnaria,    Brescia   (Italy). 
For  primary  bibliographic  entry  see  Field  8C. 
W88-10865 


STANDARDIZATION  AND  LAYOUT  OF  THE 
RIVER  MURZ  CASCADE  SCHEME, 

Krauss  (Dr.)  Consulting  Engineers,  Graz  (Austria). 
H.  Krauss,  and  E.  Burger-Ringer. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  7,  p  26-31,  July  1988.  5 
fig,  1  tab. 

Descriptors:  'Austria,  'Water  resources  develop- 
ment, 'River  Murz,  'Hydroelectric  power,  'Hy- 
droelectric plants,  'Design  criteria,  Construction, 
Standardization,  Planning,  Engineering,  Austria, 
Electric  power,  Environmental  impacts,  Cascades, 
Run-of-river  plants. 

In  total,  27  small  hydro  sites  have  been  identified 
on  the  River  Murz  in  Austria.  To  date,  1 1  plants 
are  in  operation,  four  are  under  construction,  seven 
more  are  under  consideration,  and  studies  are 
being  carried  out  on  the  remaining  five.  The  capac- 


ities of  the  individual  run-of-river  plants  range 
from  0.5  to  2  MW,  and  the  combined  generation  of 
the  completed  cascade  scheme  would  be  133.25 
GWh/year.  The  authors  comment  on  18  of  these 
projects  in  which  they  are  directly  involved,  and 
devote  particular  attention  to  environmental 
impact  and  the  standardization  of  the  equipment 
and  civil  works.  (Author's  abstract) 
W88-10866 


OUTLINE  OF  AN  EARTH  SLOPE  IN  THE  WA- 
TERLINE  PART  OF  LARGE  CANALS  AND 
RESERVOIRS, 

For  primary   bibliographic   entry   see   Field   8D. 

W88-10875 


COMBINATION  OF  MATHEMATICAL  AND 
HYDRAULIC  MODELING  METHODS  WHEN 
ANALYZING  UNSTEADY  REGIMES  IN 
CANALS, 

For  primary  bibliographic  entry  see  Field  8B. 

W88-10876 


HYDRAULIC  INVESTIGATIONS  OF  RUBBLE 
DRAINS, 

For  primary  bibliographic  entry  see  Field  8B. 

W88-10877 


LEAN  ROLLCRETE  FOR  DAMS, 

For  primary  bibliographic  entry  see  Field  8F. 
W88-10878 


EARTH  OVERFLOW  DAM, 

A.  P.  Miller,  Y.  P.  Pravdivets,  and  V.  A.  Salov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   8,   p   503-507,   February    1988.  4  fig,   5   ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  49-52,  August  1987. 

Descriptors:  'Hydraulic  structures,  'Earth  dams, 
'Hydraulic  engineering,  'Hydraulic  design,  'Con- 
struction, Dams,  Economic  aspects,  Planning, 
Geohydrology,  Concretes,  Costs,  Soviet  Union, 
Revetments. 

A  new  water-lift  structure  and  intake  in  the  USSR 
is  of  the  earth  overflow  type.  River  characteristics, 
engineering-geological  and  hydrogeological  condi- 
tions of  the  site,  metamorphic  and  intrusive  forma- 
tions and  site  (trans-Baikal  region,  Soviet  Union) 
sedimentary  deposits,  and  composition  for  the 
hydro  development  are  described.  Examination 
shows  that  earth  overflow  dams  with  protection  of 
the  surfaces  by  a  precast  reinforced-concrete  revet- 
ment consisting  of  wedgeshaped  elements  may  be 
less  than  half  as  expensive  as  a  concrete  overflow 
dam.  the  examined  type  of  dam  permits  maximum 
use  of  local  construction  materials,  soils,  and  the 
industrially  manufactured  revetment  elements  pro- 
vide independence  of  the  construction  of  the  struc- 
ture from  climatic  conditions.  (Friedmann-PTT) 
W88-10879 


WAVE  MOTION  IN  POOLS  OF  MOUNTAIN 
HYDRO  DEVELOPMENTS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10881 


HYDRODYNAMIC    LOADS    ON    AN    APRON 
WITH  CAVITATING  DISSIPATORS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10882 


CALCULATION  OF  THE  POSITION  OF  THE 
FREE  WATER  SURFACE  ON  A  BEND  OF  A 
FREE-FLOW  TUNNEL, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10883 


METHODS  OF  HYDRAULIC  CALCULATION 
OF  BAFFLE  WALLS  AND  STILLING  BASINS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10884 
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ENGINEERING  WORKS— Field  8 


Hydraulics — Group  8B 


HYDRAULIC  RESISTANCES  OF  LARGE  UN- 
LINED  CANALS   IN   NONCOHESIVE  SOILS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10885 


PASSAGE  OF  DIVERSION  AND  SERVICE 
FLOW  DURING  CONSTRUCTION  OF  EARTH 
DAMS, 

Y.  A.  Grigor'ev,  G.  L.  Rubinshtein,  and  V.  M. 

Semenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21. 

No.   8,  p  470-477,   February    1988.   5   fig,   6  ref. 

Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 

No.  8,  p  21-26,  August  1987. 

Descriptors:  *Dam  construction,  *Diversion  struc- 
tures, *Earth  dams,  *Dams,  'Hydraulic  structures, 
♦Hydroelectric  plants,  Soviet  Union,  Spillways, 
Canals,  Pipes,  Economic  aspects. 

Analyzing  the  experience  in  discharging  diversion 
flows  when  constructing  Soviet  hydro  develop- 
ments, noted  that,  in  the  overwhelming  majority  of 
cases,  diversion  spillways  located  in  concrete 
structures  were  used.  These  spillways  were,  along 
with  earth  dams,  incorporated  into  the  impounding 
barrier  of  the  hydro  development.  An  analysis 
shows  that  tunnel  spillways,  canals,  and  pipes  were 
used  most  often  in  the  layouts  of  hydro  develop- 
ments with  earth  dams  for  passage  of  the  flows 
during  construction.  Reequipping  the  diversion 
spillways  into  service  spillways  or  power  conduits 
was  provided  for  to  reduce  the  share  of  the  cost 
for  passage  of  diversion  flow.  The  development  of 
economical  schemes  of  releasing  construction  dis- 
charges earth  dams  on  large  rivers  should  become 
the  leading  task  of  scientific  research  on  outlet 
works  of  hydro  developments.  (Friedmann-PTT) 
W88-10886 


IMPROVEMENT  OF  HYBRID  MODELING, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10887 


THREE-DIMENSIONAL  FREE  AND  MOVING 
BOUNDARY  SEEPAGE  PROBLEMS  SOLVED 
USING  AN  INTEGRAL  TRANSFORMATION 
IN  A  FIXED  DOMAIN  METHOD, 

California  Univ.,  Santa  Barbara. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-10941 


WELL  CONSTRUCTION  TECHNIQUES  TO 
PREVENT  INTERAQUIFIER  MOVEMENT  OF 
PESTICIDES, 

CH2M  Hill,  Tampa,  FL. 

M.  B.  McNeal,  and  J.  C.  Miller. 

IN:    Proceedings    of   the    Focus    Conference    on 

Southeastern     Ground     Water     Issues.     National 

Water  Well  Association,  Dublin,  OH.  1986.  p  44- 

56,  4  fig,  9  ref. 

Descriptors:  'Florida,  *Water  pollution  control, 
•Water  supply  development,  *Well  construction, 
•Drilling,  *Potable  water,  'Groundwater  pollu- 
tion, Aquifer  systems,  Aquifer  management.  Wells, 
Pesticides,  Fumigants,  Ethylene  dibromide,  Nema- 
todes. 

The  use  of  ethylene  dibromide  (EDB)  as  a  nemati- 
cide  in  the  soybean  and  peanut-producing  counties 
of  Northern  Florida,  and  citrus-producing  counties 
of  Central  Florida,  has  contaminated  portions  of 
the  potable  groundwater  in  these  areas.  For  this 
reason,  alternate  sources  of  potable  water  must  be 
located  and  developed.  The  Florida  Department  of 
Environmental  Regulation  implemented  a  number 
of  projects  to  determine  the  behavior  of  EDB  in 
soils  and  groundwater.  In  one  such  project  in 
Jackson  County,  an  exploratory  well  was  drilled  to 
determine  the  extent  of  deeper  EDB  contamination 
present  in  the  Floridan  aquifer  and  to  determine  if 
the  lower  (Claiborne)  aquifer  could  be  a  source  of 
uncontaminated  potable  water.  Three  different 
methods  of  drilling  were  used  with  a  series  of  four 
telescoping  casings  pressure-grouted  in  place.  An 
optimum  length  of  458  feet  was  drilled,  with  125 
feet  of  4-inch  stainless  steel  screen  placed  at  the 
various     water-producing     depths.     Geophysical 


water  level  monitoring  and  proper  discharge  of 
drilling  fluids  helped  provide  proper  well  con- 
struction for  the  results  desired.  The  confining 
zone  separating  the  contaminated  Floridan  aquifer 
from  the  deeper  uncontaminated  Claiborne  aquifer 
is  preventing  downward  migration  of  EDB.  With 
proper  well  construction  techniques,  public  supply 
wells  can  be  drilled  without  resulting  in  pesticide 
related  contaminants  following  a  path  along  the 
well  annulus  to  uncontaminated  water-producing 
zones.  (See  also  W88-1 1084)  (Miller-PTT) 
W88-11089 


IMPACT  UPON  PRESSURE  HEAD  WHEN 
WELLS  PENETRATE  MULTIPLE  BASALT 
AQUIFERS  NEAR  MOSIER,  OREGON, 

Oregon    State    Water    Resources    Dept.,    Salem. 

Ground  Water  Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11134 


OLD  RIVER  CONTROL  AUXILIARY  STRUC- 
TURE: HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8B. 

W88-11278 


MUDDY  CREEK  GRADE  CONTROL  STRUC- 
TURES, MUDDY  CREEK,  MISSISSIPPI  AND 
TENNESSEE:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

C.  H.  Tate. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

No.  HL-88-11,  May  1988.  Final  Report.  58  p.  7  fig, 

1  tab,  16  photos,  15  plates. 

Descriptors:  'Muddy  Creek,  'Mississippi,  'Ten- 
nessee, 'Hydraulic  models,  'Scour,  'Hydraulic 
structures,  Model  studies,  Riprap,  Scour,  Flow 
profiles,  Channel  erosion,  Baffles. 

Riprap  grade  control  structures  were  installed  at 
12  locations  along  the  Muddy  Creek  drainage 
system  between  September  1976  and  September 
1983  by  the  U.S.  Soil  Conservation  Service.  After 
scour  holes  formed  immediately  downstream  of 
the  first  four  structures,  the  exit  transition  of  the 
structure  design  was  changed  from  a  1:4  exit  flare 
to  a  1:8  exit  flare.  Many  of  the  redesigned  struc- 
tures formed  scour  holes  after  completion.  The 
U.S.  Army  Engineer  Waterways  Experiment  Sta- 
tion used  a  l:16-scale  model  and  a  l:24-scale  model 
to  study  the  scour  problem  and  design  modifica- 
tions to  the  existing  structures.  Scour  was  caused 
by  uneven  flow  distribution  due  to  flow  separation 
in  the  exit  flare.  A  series  of  H-pile  baffles  were 
designed  for  the  1:8  and  1:4  exit  flares.  Additional 
studies  determined  that  a  1:16  exit  flare  with  no 
baffles  prevented  flow  separation  within  the  exit 
transition  resulting  in  a  uniform  distribution  of 
flow  downstream  of  the  grade  control  structure. 
(Author's  abstract) 
W88-11283 
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FIELD  EVIDENCE  FOR  HYDRAULIC  JUMPS 
IN  SUBAQUEOUS  SEDIMENT  GRAVITY 
FLOWS, 

California  Univ.,  Los  Angeles.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W88-10159 


TURBULENT  BOUNDARY  LAYERS  IN  VERTI- 
CAL CURVES, 

Nanjing  Hydrological  Research  Inst.  (China). 

S.  Jiang. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  7,  p  783-797,  July   1988.   10  fig,   13  ref, 

appen. 


Descriptors:  'Turbulent  flow,  'Hydraulics,  'Spill- 
ways, 'Outlet  channels,  'Hydraulic  structures, 
'Cavitation,  'Flow  friction,  'Channel  flow, 
•Boundary  layers.  Hydrodynamics,  Outlets,  Flow 
pattern,  Fluid  mechanics,  Model  studies,  Mathe- 
matical equations. 

Cavitation  damage  is  often  observed  near  the 
downstream  end  of  the  flip  buckets  of  many  high- 
head  outlet  works.  To  analyze  and  mitigate  the 
problem,  many  research  efforts  now  focus  on  the 
development  of  the  boundary  layer  along  the 
bucket  surface.  In  this  paper,  the  centrifugal-force 
effect  on  flow  characteristics  over  a  bucket  is 
discussed.  The  boundary-layer  momentum  and 
energy  integral  equations  are  derived  by  incorpo- 
rating the  effect  of  the  bucket  curvature.  The 
surface  shear  stresses  are  calculated  based  on  the 
theory  of  wall  layers.  The  turbulent  boundary- 
layer  thickness  and  the  exponential  velocity  distri- 
bution are  obtained  by  applying  the  finite-differ- 
ence method.  It  was  found  that  higher  velocity 
occurs  near  the  bucket  surface  throughout  its 
entire  length,  and  the  skin-friction  coefficient  in- 
creases significantly  in  the  downstream  half  of  the 
bucket.  The  cavitation  inception  number  approach- 
es its  maximum  value  at  the  end  of  the  bucket,  and, 
therefore,  cavitation  damage  is  most  likely  to 
occur  near  the  downstream  end  of  the  flip  bucket 
of  high-head  outlet  works.  (Author's  abstract) 
W88-10233 


SCOUR  DOWNSTREAM  OF  VERTICAL  GATE, 

Technical   Univ.   of  Istanbul   (Turkey).   Dept.   of 

Civil  Engineering. 

A.  Uyumaz. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

114,  No.  7,  p  811-816,  July  1988.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Hydraulics,  'Stream  erosion,  'Flow 
discharge.  'Scour,  'Sluice  gates,  'Hydraulic  struc- 
tures, Model  studies,  Fluid  mechanics,  Hydraulic 
properties,  Hydraulic  models. 

The  rate  of  scour  behind  a  sluice  gate  depends 
upon  the  discharge  through  the  gate.  There  is  a 
limit  to  the  extent  of  scour  that  is  approached 
asymptotically.  After  a  certain  time,  the  depth  of 
scour  remains  constant.  A  model  study  has  been 
conducted  to  investigate  the  scour  phenomenon 
when  water  flows  simultaneously  under  and  over  a 
movable  vertical  gate.  It  was  found  experimentally 
that  the  final  depth  of  scour  is  smaller  when  there 
is  simultaneous  flow  under  and  over  the  gate,  as 
compared  to  the  cases  of  flow  only  under  or  over 
the  gate,  although  more  water  can  be  discharged  in 
the  former  case.  This  shows  that  the  overtopping 
of  a  sluice  gate  is  not  dangerous  from  the  point  of 
view  of  downstream  scour.  (Friedmann-PTT) 
W88-10236 


ANALYTICAL  SOLUTION  OF  CHANNEL 
FLOW  MODEL  WITH  DOWNSTREAM  CON- 
TROL, 

Polish   Academy   of  Sciences,   Warsaw.    Inst,   of 

Geophysics. 

For  primary  bibliographic  entry  see  Field  2E. 

W88-10401 


LAMELLA      SETTLERS:      MATERIAL      BAL- 
ANCES AND  CLARIFICATION  RATES, 

Lawrence  Livermore  National  Lab.,  CA. 

For   primary   bibliographic   entry   see   Field    5D. 

W88-10407 


CHARACTERISTICS  OF  THE  ICE  AND  THER- 
MAL REGIMES  OF  HYDROELECTRIC  STA- 
TIONS AND  PUMPED-STORAGE  STATIONS, 

Y.  A.  Gotlib. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  91-95,  August  1987.  17  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  2,  p 
36-39,  February  1987. 

Descriptors:  'Hydroelectric  plants,  'Rivers,  'Ice 
formation,  'Ice  jams,  'Foreign  construction,  *Hy- 
drothermal  studies,  'Pumped  storage.  Cold  weath- 
er construction,  Permafrost,  Talik,  Maximum  flow. 
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River    mechanics,    Soviet    Union,    Temperature, 
Design  criteria. 

A  study  of  the  hydrological  regime  is  being  under- 
taken at  the  All-Umon  Planning,  Surveying,  and 
Scientific-Research  Institute  (Gidroproekt).  More 
than  300  sites  for  observation  of  the  regime  of 
rivers  are  used,  and  special  investigations  of  hy- 
draulic conditions,  thermal  and  ice  regimes,  and 
fluvial  processes  are  carried  out  at  many  hydro- 
electric stations  which  are  operating,  being 
planned,  and  under  construction.  As  a  result  of 
constructing  cascades  of  hydroelectric  stations 
(HES)  on  many  Soviet  rivers,  their  hydrological 
regimes  have  changed  substantially.  Examples  of 
ice  difficulties  in  two  areas  near  HES  are  detailed. 
A  number  of  hydro  developments  are  being  de- 
signed, constructed,  and  operated  in  the  permafrost 
zone.  The  thermal  regime  of  reservoirs  on  perma- 
frost should  be  examined  by  observations  on  per- 
manent verticals  and  thermal  sections.  Resulting 
data  would  aid  in  layout  of  the  structure,  site 
selection  of  intake  and  outlets,  prediction  of  talik 
(permanently  unfrozen  ground)  occurring  around 
hydraulic  structures,  and  reworking  of  the  banks  of 
the  reservoirs.  Determination  of  the  maximum  dis- 
charges of  rivers  with  a  multiple  flood  regime  in 
the  Siberia  and  the  Far  East  is  another  important 
factor  needed  for  designing.  Further  development 
of  investigations  of  the  hydrological,  ice  and  ther- 
mal regimes  of  HESs  and  pumped  storage  stations 
will  enable  a  wider  check  of  design  assumptions, 
use  of  the  method  of  analogy,  and  determination  of 
the  parameters  of  these  regimes  with  a  greater 
accuracy,  which  will  improve  the  completeness 
and  reliability  of  hydrological  substantiation  of  de- 
signs. (VerNooy-PTT) 
W88-10430 


SEDIMENT  TRANSPORT  IN  A  CURVED 
CHANNEL, 

V.  S.  Altunin,  L.  V.  Larinova,  A.  T.  Martinkus, 
and  N.  M.  Novikova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  290-294,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
37-40,  May  1987.  4  fig,  1  tab,  4  ref. 

Descriptors:  "Hydraulics,  "Sedimentation,  "Chan- 
nel erosion,  "Curved  channels,  "Hydrodynamics, 
"Sediment  transport,  Suspended  sediments,  Design 
criteria,  Design  standards,  Civil  engineering,  Con- 
struction. 

When  calculating  deformations  (erosion  and  silta- 
tion)  of  channels  composed  by  easily  erodible 
(sand)  soils,  one  of  the  main  characteristics  is  the 
transport  capacity  of  the  flow.  The  amount  of 
sediments  that  a  flow  can  transport  depends  on  the 
ratio  of  average  flow  velocity  to  the  noneroding 
velocity.  Sediments  are  divided  into  suspended  and 
bed  loads,  and  in  suspended  sediments  are  distin- 
guished bed  material,  which  mainly  moves  in  the 
bottom  region  and  participates  in  the  channel-for- 
mation process,  and  wash  load,  which  under  cer- 
tain hydraulic  conditions  of  the  flow  moves  in  a 
suspended  state.  Bed-load  discharge  in  a  curved 
channel  (with  curvature  of  the  channel  line  and 
parallel  banks)  considerably  increases  compared 
with  a  straight  channel,  and  the  more  so,  the 
greater  the  average  flow  to  noneroding  velocity 
ratio.  The  hydraulic  resistances  in  the  experiments 
with  a  curved  channel  increase  insignificantly 
compared  with  a  straight  channel  (the  Chezy  coef- 
ficients in  the  experiments  with  the  curved  channel 
line  decrease  by  5-12%).  (Alexander-PTT) 
W88-10586 


CALCULATION  OF  THE  TURBULENT 
BOUNDARY  LAYER  IN  THE  INITIAL  SEC- 
TION OF  PIPE, 

A   M  Temirkhanov,  and  V.  M.  Spivak. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  294-296,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
40-41,  May  1987.  1  fig,  4  ref. 

Descriptors:  "Hydraulics,  "Hydrodynamics,  "Tur- 
bulent flow,  "Boundary  layers,  "Pipe  flow,  Pipes, 
Velocity,  Friction,  Model  studies,  Statistical  meth- 
ods. Mathematical  studies,  Design  criteria,  Design 
standards,  Civil  engineering.  Equations. 


The  method  of  calculating  the  turbulent  boundary 
layer  in  the  initial  section  of  a  pipe  is  simplified  if 
one  proceeds  from  a  power  distribution  of  the 
velocities  in  the  boundary  layer.  The  relation  be- 
tween the  exponent  n  and  the  hydraulic  friction 
coefficient  for  a  developed  turbulent  flow  lambda 
in  the  form  n  equals  the  square  root  of  lambda  with 
consideration  of  the  real  (experimental)  variation 
of  eddy  viscosity  over  the  cross-section  of  the  flow 
is  somewhat  refined  and  for  all  resistance  regimes 
is  written  as  n  equals  0.95  times  the  square  root  of 
lambda.  The  new  equations  compare  favorably 
with  older  versions.  (Alexander-PTT) 
W88-10587 


DIFFUSIVE  LIMIT  FOR  ENTRAINMENT, 

State  Univ.  of  New  York  at  Buffalo.  Dept.  of  Civil 

Engineering. 

J.  F.  Atkinson,  and  D.  R.  Munoz. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.  2,  p  117-130,  1988.  7  fig,  3  tab,  22  ref.  NSF 

Grant  MSM-8505333. 

Descriptors:  "Diffusion,  "Kinetics,  "Entrainment, 
"Hydrodynamics,  Model  studies,  Mathematical 
studies,  Saline-freshwater  interfaces,  Design  stand- 
ards, Design  criteria,  Equations. 

An  entrainment  model  is  developed  which  includes 
the  effect  of  the  buoyancy  flux  by  molecular  diffu- 
sion across  a  density  interface.  This  effect  is  incor- 
porated into  the  conservation  equation  for  turbu- 
lent kinetic  energy  through  a  'diffusion  parameter' 
derived  from  the  bulk  Richardson  number  and  the 
Peclet  number.  As  increases  and  approaches  a  crit- 
ical limiting  value  the  net  entrainment,  defined  as 
the  rate  of  deepening  of  the  mixed  layer,  becomes 
zero.  Based  on  a  numerical  study  and  on  results 
from  two  experiments  of  different  scales,  it  is 
shown  that  the  limiting  value  of  this  parameter  for 
entrainment  to  occur  is  approximately  10  for  a  salt- 
stratified  system,  though  this  value  may  depend  on 
the  diffusivity  of  the  stratified  component.  (Au- 
thor's abstract) 
W88-10763 


WATER  POWER  WITHOUT  WATERFALLS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,    Lucas   Heights   (Australia).    Lucas 
Heights  Research  Labs. 
For  primary  bibliographic  entry  see  Field  8C. 

W88-10867 


EFFECT  OF  UNSTEADINESS  ON  REYNOLDS 
STRESSES  OF  ACCELERATED  PIPE  FLOWS, 

U.  R.  Liiv,  and  R.  Y.  Ruubel. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   8,   p  482-486,   February    1988.   8  fig,   8  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  30-33,  August  1987. 

Descriptors:  "Hydraulic  systems,  "Stress  analysis, 
•Unsteady  flow,  "Reynolds  stresses,  "Pipe  flow, 
Pump  storage,  Pipes,  Model  studies,  Stability, 
Computer  programs. 

An  experimental  evaluation  was  conducted  of  the 
effect  of  unsteadiness  on  Reynolds  stresses  during 
acceleration  of  a  fluid  from  a  state  of  rest  in 
pressure  pipelines.  The  experimental  device 
equipped  with  a  measuring  complex  made  it  possi- 
ble to  automate  the  experiment  and  store  and  proc- 
essed the  experimental  data  in  real  time.  Software 
created  in  the  laboratory  for  the  measuring  com- 
plex consists  of  HDISA  for  selecting,  in  real  time, 
the  initial  parameters  for  the  experiment,  and  the 
WORK  package  for  working  with  the  stored  data. 
The  investigation  showed  that  during  acceleration 
of  a  fluid,  protraction  of  the  occurrence  and  sup- 
pression of  eddy  stresses  occur,  as  a  consequence 
of  which  the  use  of  the  quasisteady  approach  for 
determining  the  values  of  the  Reynolds  stresses  is 
not  valid.  (Friedmann-PTT) 
W88-10873 


SPIRAL  EDDY  AT  THE  INTERFACE  OF  TWO 
LIQUID  LAYERS  WITH  DIFFERENT  DENSI- 
TIES, 

N.  A.  Ivanov. 


Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  486-487,  February  1988.  1  fig.  Translated 
from  Gidrotekhnickeskoe  Stroitel'stvo,  No.  8,  p  34, 
August  1987. 

Descriptors:  "Eddies,  "Fluid  mechanics,  "Hydro- 
dynamics, "Density  stratification,  Path  of  pollut- 
ants, Fluid  flow,  Physical  properties,  Rotational 
flow,  Stratification,  Self-organization,  Thermal 
stratification,  Chemical  stratification. 

While  conducting  physical  experiments  with  a  den- 
sity-stratified liquid,  formation  of  a  spiral  eddy  at 
the  interface  of  liquids  with  different  densities  was 
observed.  Density  differences  between  the  two 
water  layers  were  achieved  either  by  heating  the 
upper  layer  relative  to  the  lower  one  or  by  adding 
table  salt  to  the  lower  layer.  This  phenomenon  is 
an  example  of  self-organization  of  a  system,  the 
occurrence  of  spiral  structure  from  chaos.  Both 
cyclonic  and  anticyclonic  rotation  was  observed, 
depending  on  the  thickness  of  the  upper  and  lower 
layers.  It  is  necessary  to  take  into  account  this 
effect  in  large  stratified  water  bodies  when  model- 
ing the  spread  of  pollutants  in  the  thermocline. 
(Friedmann-PTT) 
W88-10874 


COMBINATION  OF  MATHEMATICAL  AND 
HYDRAULIC  MODELING  METHODS  WHEN 
ANALYZING  UNSTEADY  REGIMES  IN 
CANALS, 

N.  P.  Bestuzheva. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  493-497,  February  1988.  5  fig,  3  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  38-41,  August  1987. 

Descriptors:  "Unsteady  flow,  "Intakes,  "Hydro- 
electric plants,  "Hydraulic  design,  "Hydraulic 
models,  "Channel  flow,  Hydraulic  engineering, 
Flow  velocity,  Hydraulic  gates,  Intake  gates,  Tur- 
bines, Saint  Venant  equations,  Mathematical 
models,  Design  criteria,  Water  level,  Waves. 

If  the  delivery  of  water  into  a  headwater  channel 
of  a  diversion  hydroelectric  station  is  regulated  by 
gated  headworks,  then  the  hydraulic  regime  in  it  is 
formed  by  the  effects  caused  by  operations  of  the 
turbines  and  gates.  It  is  necessary  to  determine  the 
maximum  increase  in  the  water  level  and  rapidity 
of  its  change,  flow  velocity,  and  travel  speed  of  the 
wave  both  for  assigning  the  main  dimensions,  re- 
vetment, and  equipment  of  the  channel  and  for 
developing  a  system  controlling  water  delivery 
along  it.  This  investigation  shows  that  in  a  hydrau- 
lic substantiation  of  the  design  of  channels  convey- 
ing water  to  the  intakes  of  diversion  hydrostations 
and  having  a  considerable  length  and  headworks 
regulation  at  a  gated  intake,  satisfactory  results  can 
be  obtained  from  the  combined  use  of  mathemati- 
cal and  hydraulic  models.  The  final  goal  of  using 
the  mathematical  model  is  to  check,  on  the  basis  of 
the  allowable  values  of  the  hydraulic  parameters  at 
control  sections,  the  design  proposals  on  selecting 
the  canal  cross  sections  and  to  find  the  optimal 
agreement  of  the  schedules  of  operating  the  intake 
gates  with  the  operating  regimes  of  the  turbines, 
i.e.,  to  develop  the  basic  principles  for  creating  an 
appropriate  automatic  control  system.  For  this  pur- 
pose, the  model  of  unsteady  flow  based  on  one- 
dimensional  Saint  Venant  equations  is  sufficient. 
(Friedmann-PTT) 
W88-10876 


HYDRAULIC  INVESTIGATIONS  OF  RUBBLE 
DRAINS, 

V.  I.  Shtykov,  and  S.  G  Gordienko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  497-498,  February  1988.  Translated  from 
Gidrotekhnickeskoe  Stroitel'stvo,  No.  8,  p  41-42, 
August  1987. 

Descriptors:  "Rubble  drains,  "Drains,  "Hydraulic 
structures,  "Hydraulic  engineering,  "Hydraulic 
design,  "Fluid  flow,  "Trenches,  Porous  media. 
Seepage,  Model  studies,  Hydraulic  models. 

A  drain  in  which  the  water-draining  trench  in  the 
ground  is  filled  with  coarse-granular  material  is 
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called  a  rubble  drain.  For  a  hydraulic  calculation 
of  a  rubble  drain,  it  is  necessary  to  know  the 
regularity  of  the  flow  of  water  in  the  pores  of  the 
filling.  Proceeding  from  a  premise  of  the  descrip- 
tion of  fluid  flow  in  porous  media,  a  model  of  the 
filling  in  the  form  of  a  set  of  seepage  passages  with 
curvilinear  axes  of  periodic  outline  was  employed. 
The  applicability  of  the  model  of  the  seepage  pas- 
sages to  a  description  of  the  flow  of  water  in 
coarse-granular  materials  for  any  seepage  flow 
regime  was  substantiated  theoretically  and  experi- 
mentally. On  the  basis  of  the  two-term  formula  of 
resistance,  for  seepage  in  coarse-grained  materials 
relations  were  obtained  for  calculating  rubble 
drains  for  laminar,  transition,  and  turbulent  flow 
regimes  in  them.  (Friedmann-PTT) 
W88-10877 


WAVE  MOTION  IN  POOLS  OF  MOUNTAIN 
HYDRO  DEVELOPMENTS, 

N.  B.  Kereselidze,  and  I.  D.  Muzaev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   8,  p  456-458,   February    1988.   2  fig,   5  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  11-12,  August  1987. 

Descriptors:  *Wave  propagation,  *Wave  velocity, 
•Mathematical  studies,  "Reservoirs,  Differential 
equations,  Hydrodynamics,  Avalanches,  Land- 
slides, Mudflows,  Mathematical  equations,  Soviet 
Union,  Design  criteria,  Hydroelectric  plants, 
Boundary  conditions,  Hydraulic  structures,  Moun- 
tain lakes. 

In  the  practice  of  design  and  operation  of  mountain 
hydraulic  structures,  it  is  often  necessary  to  exam- 
ine problems  related  to  wave  motion  in  the  pools 
of  mountain  hydro  developments  representing 
narrow  nonprismatic  canyons  (for  example,  wave 
motion  in  the  case  of  intrusion  of  landslides,  mud- 
flow,  or  avalanches  into  the  reservoir).  To  develop 
a  method  of  calculating  wave  motion  in  narrow 
but  deep  nonprismatic  water  bodies,  a  system  of 
Euler  differential  equations,  having  average  only 
over  the  transverse  coordinate  y  was  employed. 
The  method  was  employed  with  the  problem  of 
wave  formation  in  the  Zaramag  Hydroelectric  Sta- 
tion reservoir  (Soviet  Union),  where  an  area  of 
landslide  potential  exists  along  one  wall  of  the 
reservoir.  The  boundary-value  problem  was  solved 
by  using  methods  of  operational  calculus.  The 
equation  of  the  wave  surface  is  obtained  in  the 
form  of  a  convergent  trigonometric  series.  Ap- 
proximate calculations  show  that  the  maximum 
increase  of  the  water  level  near  the  dam  from  the 
normal  pool  level  is  about  7  m.  (Friedmann-PTT) 
W88-10881 


HYDRODYNAMIC  LOADS  ON  AN  APRON 
WITH  CAVITATING  DISSIPATORS, 

N.  P.  Rozanov,  and  B.  M.  Obidov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   8,   p  458-460,   February    1988.   2   fig,   5   ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  12-13,  August  1987. 

Descriptors:  "Cavitation,  "Hydraulic  structures, 
"Hydrodynamics,  "Energy  dissipation,  "Hydraulic 
engineering,  Dissipators,  Aprons,  Spillways,  Costs, 
Design  criteria,  Construction,  Stability. 

Data  on  the  vertical  and  horizontal  mean  fluctua- 
tion loads  on  dissipators  and  the  apron  platform 
were  obtained  for  several  types  of  erosionless 
energy  dissipators,  which  makes  it  possible  to  per- 
form the  required  calculations  of  the  strength  and 
stability  of  structural  elements  in  the  lower  pool. 
The  investigations  showed  that  despite  some  de- 
crease in  the  energy-dissipating  ability  of  the  dissi- 
pators in  the  presence  of  developed  cavitation  (de- 
crease of  C  sub  x)  and  increase  of  the  fluctuation 
effects  of  the  flow  on  the  dissipators  and  apron  in 
the  case  of  cavitation  of  the  dissipators,  under 
appropriate  conditions  they  are  efficient,  providing 
favorable  operating  regimes  of  the  lower  pool  and 
reducing  the  volume  of  construction  works  and 
costs  of  the  structure.  (Friedmann-PTT) 
W88-10882 


CALCULATION  OF  THE  POSITION  OF  THE 
FREE  WATER  SURFACE  ON  A  BEND  OF  A 
FREE-FLOW  TUNNEL, 

S.  M.  Slisskii,  and  I.  A.  Kalandarov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.   8,   p  460-465,   February    1988.   4   fig,   4   ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  14-17,  August  1987. 

Descriptors:  "Fluid  mechanics,  "Pipe  flow,  "Tun- 
nels, "Hydrodynamics,  "Surface  waters,  "Fluid 
flow,  Hydraulic  systems,  Hydraulic  structures, 
Spillways,  Tunnels,  Cavitation,  Flow  velocity,  Hy- 
droelectric plants,  Design  criteria,  Soviet  Union. 

Calculation  of  the  position  of  the  free  water  sur- 
face on  a  bend  of  a  free-flow  tunnel  and  of  the 
distribution  of  pressure  and  velocities  makes  it 
possible  to  determine  the  internal  load  on  the 
lining,  to  preduct  cavitation,  and  to  effectively 
arrange,  in  the  lining,  the  openings  of  drain  wells 
and  inlets  of  transverse  channels  intended  for  aer- 
ation of  the  wall-boundary  region  to  combat  cavi- 
tation erosion.  A  section  of  bend  along  the  arc  of  a 
circle  of  a  spillway  tunnel  is  examined.  Such  a 
tunnel  is  being  constructed,  for  example,  as  part  of 
the  Kambraty  No.  2  hydroelectric  station  (USSR). 
The  limitations  of  the  angles  of  bend  of  a  tunnel 
route,  radius  of  curvature,  and  velocity  set  by  the 
Building  Code  SNiP  2.06.09-84  are  given  regard- 
less of  the  form  of  flow  (free  pressure).  This  should 
be  reexamined,  since  in  the  case  of  a  free  flow, 
flow  separation  of  the  through-going  flow  from 
solid  boundaries  is  accompanied  by  a  drop  of  the 
capacity,  a  drop  of  pressure  in  the  zone  of  separa- 
tion, and  by  an  increase  of  dynamic  loads.  (Fried- 
mann-PTT) 
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METHODS  OF  HYDRAULIC  CALCULATION 
OF  BAFFLE  WALLS  AND  STILLING  BASINS, 

T.  P.  Provorova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  465-466,  February  1988.  1  fig,  4  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  17-18,  August  1987. 

Descriptors:  "Baffles,  "Hydraulic  structures,  "Hy- 
draulic engineering,  "Hydraulic  design,  "Energy 
dissipation.  Stilling  basins,  Walls,  Mathematical 
studies,  Design  criteria,  Hydraulic  jump. 

Baffle  walls  and  stilling  basins  are  some  of  the  most 
simple  and  effective  energy  dissipators.  Approxi- 
mate theoretical  methods  of  calculating  the  heights 
of  the  walls  and  depths  of  the  basins  with  and 
without  consideration  of  the  reaction  of  the  dissi- 
pator  are  well-known.  For  choosing  the  methods 
of  calculating  dissipators,  available  experimental 
data  were  compared  and  wall  heights  and  basin 
depths  were  calculated  with  the  use  of  the  main 
approximate  theoretical  solutions.  The  results  of 
the  calculation  by  different  methods  differed 
among  themselves.  Relations  between  elements  of 
the  jump  and  energy  dissipator,  simplifying  calcu- 
lation of  dissipators,  were  established  on  the  basis 
of  supporting  experimental  data.  The  relations 
were  obtained  for  a  rather  broad  range  of  variation 
of  the  parameters  of  the  dissipator  and  jump. 
(Friedmann-PTT) 
W88-10884 


HYDRAULIC  RESISTANCES  OF  LARGE  UN- 
LINED  CANALS  IN   NONCOHESIVE  SOILS, 

V.  S.  Altunin,  and  L.  V.  Larinova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  466-470,  February  1988.  4  fig,  2  tab,  4  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  18-21,  August  1987. 

Descriptors:  "Channel  flow,  "Irrigation  canals, 
"Canals,  "Roughness  coefficient,  Climate,  Geohy- 
drology,  Drag,  Fluid  flow.  Soil  water,  Flow  veloc- 
ity, Hydraulic  gradient,  Hydraulic  structures,  Hy- 
draulic engineering,  Soviet  Union. 

About  60  large  (with  discharges  of  more  than  100 
cu  m/sec)  unlined  irrigation  canals  passing  in  zones 
with  various  climatic  and  geological  conditions  are 
presently  operating  in  the  Soviet  Union.  The 
roughness  coefficient  n  employed  in  most  relations 


for  the  Chezy  coefficient  C  is  considered  to  be  an 
integral  characteristic  of  the  channel  roughness, 
taking  into  account  both  granular  roughness  and 
macroroughness.  To  avoid  indeterminacy,  numer- 
ous investigations  are  being  conducted  both  to  find 
regularities  of  changes  in  the  roughness  coeffi- 
cients and  to  obtain  relations  for  C  (or  lambda) 
without  n.  The  hydraulic  resistances  of  a  large 
unlined  canal  in  noncohesive  soils  (for  conditions 
of  a  clarified  flow)  are  determined  by  the  unique- 
ness of  the  hydraulic  regime  during  establishment 
of  relative  stabilization  of  all  main  elements  of  the 
flow  and  channel.  The  use  of  the  kinematic  index 
x,  characterizing  the  rate  of  change  in  velocities 
vertically,  and  being  a  function  of  the  hydraulic 
resistances,  as  a  criterion  of  the  mobility  of  bed 
forms,  makes  it  possible  to  estimate  the  state  of 
stability  of  dune  forms  on  various  stretches  of  a 
large  irrigation  canal  running  in  an  earth  channel. 
An  arbitrary  assignment  of  the  roughness  coeffi- 
cients n  is  impermissible  when  determining  hydrau- 
lic resistances  and  longitudinal  gradients  of  a  large 
unlined  canal  with  channel-forming  elements.  The 
hydraulic  gradients  providing  longitudinal  stability 
of  a  straight  channel  can  be  predicted  both  by  the 
traditional  method  (in  terms  of  n),  but  with  consid- 
eration of  the  regular  variability  of  n  and  on  the 
basis  of  the  established  relationship  between  hy- 
draulic resistances  and  the  channel  shape  parame- 
ter. (Friedmann-PTT) 
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IMPROVEMENT  OF  HYBRID  MODELING, 

G.  V.  Vasil'chenko. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  8,  p  477-482,  February  1988.  2  fig,  8  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  27-30,  August  1987. 

Descriptors:  "Hydraulic  models,  "Hydraulic  engi- 
neering, "Mathematical  models,  "Differential  equa- 
tions, Fluid  flow,  Model  studies.  Hybrid  models, 
Flow  velocity,  Reynolds  equations,  Curvilinear 
coordinates. 

The  problem  of  improving  the  reliability  of  the 
solution  of  applied  problems  of  hydraulics  engi- 
neering on  the  basis  of  combining  analytical  solu- 
tions and  hydraulic  experiments  continues  to  be 
discussed.  One  of  the  Reynolds  differential  equa- 
tions transformed  to  an  orthogonal  curvilinear  co- 
ordinate system,  which  relates  the  components  of 
the  velocity  vector  to  a  longitudinal  pressure  drop 
in  the  case  of  a  two-dimension  uniform  flow  is 
discussed  and  examples  are  presented  of  the  solu- 
tions applied  to  improvement  of  hybrid  modeling. 
The  use  of  curvilinear  coordinates  and  Reynolds 
differential  equations  makes  it  possible,  in  a  number 
of  cases,  to  calculate  the  characteristics  of  two- 
dimensional  fluid  flows  and  on  this  basis,  to  im- 
prove hybrid  modeling  for  increasing  the  reliabil- 
ity of  solving  practical  problems.  (Friedmann- 
PTT) 
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BEDLOAD  TRANSPORT  IN  GRAVEL  CHAN- 
NELS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Physi- 
cal Geography. 

For  primary  bibliographic  entry  see  Field  2J. 
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APPLICATION  OF  CONCEPTS  OF  ENGI- 
NEERING TO  AN  UNUSUAL  HYDROLOGIC 
PROBLEM:  THE  STORMWATER  DRAINAGE 
WELLS  OF  ORLANDO,  FLORIDA, 

University  of  Central  Florida.  Orlando. 

For  primary  bibliographic  entry  see  Field  2F. 
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AERATION  AT  OVERFLOW  WEIRS, 

National  Board  of  Waters,  Helsinki  (Finland). 
For   primary   bibliographic   entry   see   Field    5G. 
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OLD  RIVER  CONTROL  AUXILIARY  STRUC- 
TURE: HYDRAULIC  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg.  MS.  Hydraulics  Lab. 
B.  P.  Fletcher,  and  P.  Bhramayana. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  ADA-142221. 
Price  codes:  ACM  in  paper  copy;  A01  in  microfiche. 
Technical  Report  No.  HL-88-14,  June  1988.  Final 
Report.   109  p,  7  fig,  6  tab,  18  photos,  69  plates. 

Descriptors:  "Old  River,  'Hydraulic  models, 
•Model  studies,  "Hydraulic  structures,  Spillways, 
Riprap.  Channel  flow,  Flow  profiles,  Flow  pat- 
terns, Louisiana,  River  training.  Hydraulic  profiles. 

Model  tests  of  the  Old  River  Control  Auxiliary 
Structure  (Louisiana)  were  conducted  to  investi- 
gate and  develop  a  design  that  would  provide 
satisfactory  flow  characteristics  in  the  approach 
channel,  at  the  abutments,  over  the  spillway,  in  the 
stilling  basin,  and  in  the  exit  channel,  and  deter- 
mine the  adequacy  of  the  riprap  protection  pro- 
posed for  the  approach  and  exit  channels.  The 
approach  channel  provided  satisfactory  flow  to  the 
spillway  for  all  anticipated  flow  conditions.  A 
design  for  the  approach  training  walls  was  devel- 
oped. Spillway  discharge  characteristics  were  de- 
termined for  the  following  conditions:  free  uncon- 
trolled flow,  submerged  uncontrolled  flow,  free 
controlled  flow,  and  submerged  controlled  flow. 
Pressures  measured  on  the  crest  indicated  no  nega- 
tive pressure  for  any  anticipated  flow  conditions. 
Hydraulic  performance  of  the  stilling  basin  was 
improved  by  elevating  the  stilling  basin  apron  15  ft 
and  providing  two  rows  of  15-ft-high  baffles  and  a 
12-ft-high  end  sill.  Tests  indicated  that  the  down- 
stream portion  of  the  stilling  basin  training  wall 
could  be  lowered  for  a  length  of  63  ft  without 
impairing  hydraulic  performance.  The  magnitude 
and  frequency  of  the  hydraulic  forces  acting  on  the 
stilling  basin  sidewalls  were  computed.  The  invert 
of  the  exit  channel  was  elevated  5  ft  for  sediment 
transport  and  hydraulic  purposes.  The  riprap 
design  developed  for  the  exit  channel  provided 
adequate  protection  for  anticipated  flow  condi- 
tions, including  90,000  cfs  passing  through  a  single 
bay.  (Author's  abstract) 
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MUDDY  CREEK  GRADE  CONTROL  STRUC- 
TURES, MUDDY  CREEK,  MISSISSIPPI  AND 
TENNESSEE:  HYDRAULIC  MODEL  INVESTI- 
GATION, 

Army   Engineer   Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-11283 


STEELE  BAYOU  GRAVITY  CONTROL  STRUC- 
TURE, VICKSBURG,  MISSISSIPPI:  HYDRAU- 
LIC MODEL  INVESTIGATION, 

Army   Engineer  Waterways   Experiment   Station, 

Vicksburg.  MS.  Hydraulics  Lab. 

W.  B.  Fenwick. 

Available  from  the  National  Technical  Information 

Service.  Springfield.  VA.  22161.  Technical  Report 

No.  HL-88-12,  June  1988.  Final  Report.  78  p,  5  fig, 

2  tab,  1 1  photos,  24  plates. 

Descriptors:  'Hydraulic  models,  'Steele  Bayou, 
'Hydraulic  structures,  'Scour,  'Environmental  ef- 
fects. Erosion,  Eddies,  Channel  erosion.  Dikes. 

A  hydraulic  model  was  used  to  evaluate  various 
schemes  to  eliminate  the  severe  turbulence  and 
eddies  that  have  caused  drastic  erosion  problems 
downstream  of  the  Steele  Bayou  drainage  struc- 
ture. Significant  bottom  scouring  and  bank  slough- 
ing have  occurred  during  the  outflows  following 
spring  floods  The  study  was  conducted  to  develop 
a  solution  for  the  excessive  sour  in  the  channel 
reach  between  Mississippi  Highway  Bridge  No. 
465  and  the  Steele  Bayou  structure  where  a  40-ft- 
deep  by  600-ft-widc  scour  hole  developed  in  the 
prototype.  The  longitudinal  dikes,  recommended 
as  a  result  of  the  model  tests,  were  installed  in  1985 
and  have  performed  well  through  a  period  of 
relatively  high  water.  (Author's  abstract) 
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EXPERIENCE  IN  THE  CONSTRUCTION  AND 
OPERATION  OF  STEEL  PRESSURE  PIPE- 
LINES OF  HYDROPOWER  DEVELOPMENTS, 

For  primary  bibliographic  entry  see  Field  8A. 
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SOME  PROBLEMS  OF  THE  MANUFACTUR- 
ING TECHNOLOGY  OF  MECHANICAL 
EQUIPMENT  AND  STEELWORK  OF  HY- 
DRAULIC STRUCTURES, 

V.  N.  Sidnev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  134-139,  September  1988.  1  fig.  Translated 
from  Gidrotekhnicheskow  Stroitel'stvo,  No.  3,  p 
19-22,  March  1987. 

Descriptors:  'Mechanical  equipment,  'Hydraulic 
structures,  'Hydraulic  machinery,  'Hydraulic 
design,  'Soviet  Union,  Technology,  Economic  as- 
pects, Planning,  Labor. 

An  improvement  of  manufacturing  technology  of 
structural  members  being  designed  is  one  of  the 
important  untapped  reserves  for  increasing  the 
productivity  of  labor  when  designing,  tooling, 
manufacturing,  installing,  and  maintaining  mechan- 
ical equipment  and  special  steelwork  of  hydraulic 
structures.  Such  technology  will  simultaneously 
decrease  the  expenditures  of  labor,  means,  materi- 
als, and  time  while  providing  the  prescribed  indi- 
ces of  article  quality  as  adopted  by  the  industry. 
This  paper  focuses  on  the  following  problems:  (1) 
reduction  of  labor  intensity  and  cost  of  manufac- 
ture and  installation  of  articles,  including  designa- 
tion of  a  rational  layout  of  the  structure  and  struc- 
tural elements,  and  (2)  the  decrease  of  labor  inten- 
sity, cycle,  and  cost  of  works  during  operations. 
The  given  example  shows  that  a  thorough  analysis 
of  all  positive  and  negative  factors,  with  their 
quantitative  evaluation,  is  required  for  making  an 
optimal  decision.  Such  a  decision  requires  consid- 
erable time  from  design  specialists  studying  the 
variants  and  calculating  and  analyzing  the  techni- 
cal and  economic  indices.  This  process  increases 
the  labor  intensity  of  the  design  process,  and  the 
economic  effect  is  felt  at  the  production  and  oper- 
ation stages.  (Friedmann-PTT) 
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MANUAL  INTERNAL  VIBRATOR  FOR  COM- 
PACTING WET  CONCRETE, 

G.  L.  Gershanovich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  139-145,  September  1987.  1  fig,  3  tab,  6 
ref.  Translated  from  Gidrotekhnicheskow  Stroi- 
tel'stvo, No.  3,  p  23-27,  March  1987. 

Descriptors:  'Concretes,  'Compaction,  'Technol- 
ogy, Pipelines,  Machinery,  Drainage  systems,  Con- 
crete testing. 

This  paper  examines  three  types  of  massive  blocks 
in  the  technology  of  vibration  compaction  of  wet 
concrete  by  internal  vibrators.  The  first  type  is 
blocks  that  are  completely  amenable  to  compac- 
tion by  machines.  The  second  type  is  blocks  with 
various  elements  inside  them,  limiting  the  work  of 
machines  and  also  forcing  the  use  of  manual  com- 
paction. Such  elements  include  reinforcing  bars, 
pipes  of  drainage  systems,  instruments  and  commu- 
nication lines  of  the  monitoring  and  measuring 
equipment,  projections  from  the  precast  lining 
structures,  standpipes  of  the  cooling  systems,  form- 
work  of  the  galleries  and  stairwells,  technological 
pipelines,  etc.  The  third  type  is  blocks  in  which  the 
indicated  obstacles  make  operation  of  machines 
completely  impossible.  (Friedmann-PTT) 
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HYDRAULIC  CHARACTERISTICS  OF 

STRAIGHT    CONICAL    DIFFUSERS    OF    HY- 
DROPOWER PLANTS, 

V.  Y.  Karelin,  N.  V.  Gromik,  and  V.  V. 

Volshanik. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  3,  p  151-158,  September  1987  6  fig,  2  tab,  10 

ref.   Translated   from   Gidrotekhnicheskow   Stroi- 


tel'stvo, No.  3,  p  31-35,  March  1987. 

Descriptors:  'Diffusers,  'Hydraulic  design,  'Hy- 
draulic structures,  'Hydaulic  equipment,  'Hydrau- 
lic machinery,  'Hydroelectric  plants,  Hydraulic 
loss,  Discharge  rates. 

This  study  investigated  the  hydraulic  characteris- 
tics of  straight  conical  diffusers  at  the  Moscow  and 
Brest  Civil  Engineering  Institute  (U.S.S.R.),  under 
various  conditions  of  discharge  of  axial  and  swirl- 
ing flows.  Study  results  showed  that,  in  the  case  of 
discharge  of  a  flow  from  a  network  ending  with  a 
diffuser  onto  a  flat  shield,  the  value  of  the  hydrau- 
lic losses  depends  on  the  distance  between  the 
shield  and  outlet  section  of  the  diffuser.  In  the  case 
of  discharge  onto  a  free  shield,  the  optimal  values 
of  the  distance  from  the  diffuser  outlet  section  to 
the  shield  (in  fractions  of  the  diffuser  inlet  diame- 
ter) are:  0.7-0.9  for  a  diffuser  with  angle  8  degrees 
and  0.4-0.6  for  a  diffuser  with  angle  16  degrees.  A 
change  in  the  values  of  the  Reynolds  number  leads 
to  a  change  in  the  flow  regime  in  the  diffuser 
whose  outlet  section  is  affected  by  the  backwater 
caused  by  the  shield,  and  leads  to  a  change  in  the 
values  of  the  resistance  coefficient.  Swirling  of  the 
flow  in  the  outlet  section  of  the  diffuser  leads  to  an 
insignificant  decrease  of  the  resistance  coefficient 
of  the  diffuser  affected  by  the  shield  backwater. 
The  correct  selection  of  the  dimensions  of  the 
rectangular  outlet  chamber  makes  it  possible  to 
achieve  a  noticeable  decrease  of  the  values  of  the 
hydraulic  resistance  coefficient  of  the  diffuser  with 
a  chamber  outlet.  (Friedmann-PTT) 
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DINERWIG  PUMPED-STORAGE  STATION, 

M.  F.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  173-182,  September  1987.  4  fig,  4  tab. 
Translated  from  Gidrotekhnicheskow  Stroitel'stvo, 
No.  3,  p  45-51,  March  1987. 

Descriptors:  'Hydraulic  structures,  'Pumped  stor- 
age, 'Site  selection,  Pipelines,  Quarries,  Hydraulic 
engineering,  Technology. 

The  Dinerwig  pumped-storage  station  in  North 
Wales,  Great  Britain,  with  a  capacity  of  1800  MW, 
is  one  of  the  world's  largest  pumped-storage  sta- 
tions and  is  located  in  the  interior  of  Mt.  Elidir 
under  a  slate  quarry  near  the  city  of  Dinerwig.  For 
this  paper,  two  variants  of  siting  the  pumped- 
storage  station  were  examined  -  underground  and 
above-ground.  As  a  result  of  thorough  studies,  the 
designers  rejected  the  above-ground  variant, 
mainly  owing  to  an  increase  of  the  length  and 
diameter  of  the  steel  lining  of  the  pressure  tunnels 
related  to  this,  and  owing  to  the  need  to  deepen 
the  reversible  units  60  m  below  the  level  of  the 
lower  pool.  The  first  starts  and  initial  experience  in 
operating  the  Dinerwig  pumped-storage  station  re- 
vealed certain  troubles  in  the  operation  of  the 
reversible  units  and  the  need  to  modernize  its 
individual  components  and  elements:  (1)  Due  to 
unreliable  operation,  it  was  necessary  to  change 
the  upper  bearings  of  the  vanes  of  the  gate  appara- 
tus, the  seal  of  the  shaft  of  the  pump-turbine  and 
the  drainage  system  pipes;  (2)  failures  in  the  oper- 
ation of  the  servomotors  and  seals  of  the  before- 
turbine  gates  were  observed;  (3)  strengthening  of 
the  fastening  of  the  hold-down  plates  of  the  stator 
of  the  generator-motor  was  required;  (4)  disturb- 
ances were  noted  in  the  operation  of  the  system 
when  automatically  starting  and  converting  from 
one  operating  regime  to  another;  (5)  in  the  initial 
period,  frequent  disconnection  of  the  excitation 
system  occurred  due  to  short-circuits  in  the  thyris- 
tor  converters.  (Friedmann-PTT) 
W88-10226 


MEASUREMENT  OF  WATER  DISCHARGE  IN 
SHORT  SECTIONS  OF  CONDUITS  BY  MEANS 
OF  ORIFICES, 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10432 


220 


ENGINEERING  WORKS— Field  8 


DETERMINATION  OF  THE  LIFTING  FORCE 
AND  RATIONAL  FORM  OF  VERTICAL  LIFT- 
FALLING  GATES, 

V.  V.  Balanin,  and  V.  A.  Krivoshei. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  113-122,  August  1987.  8  fig,  3  tab,  3  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  2,  p  14-17,  February  1987. 

Descriptors:  *Hydraulic  design,  *Design  criteria, 
•Gates,  'Locks,  'Vertical  lift-falling  gates,  'Hy- 
draulic gates,  'Hydraulic  design,  'Hydraulic 
models,  Discharge  coefficient,  Mathematical 
models,  Mathematical  analysis,  Prediction,  Struc- 
tural models. 

Vertical  lift-falling  gates  have  found  wide  use  on 
locks  in  the  USSR.  Since  the  lifting  force  neces- 
sary for  operating  the  gates  is  determined  by  a 
large  number  of  independent  parameters,  theoreti- 
cal solutions  are  impractical,  and  experimental  in- 
vestigations on  physical  models  in  each  case  must 
be  conducted.  An  investigation  was  performed  and 
a  method  of  calculations  developed  to  make  it 
possible  to  determine  the  lifting  force  of  lift-falling 
gates  with  a  flat  inclined  deflector  for  practically 
any  combination  of  the  main  parameters  determin- 
ing this  quantity.  For  determining  the  lifting  force 
by  the  given  method,  there  is  no  need  for  costly 
and  labor  intensive  experimental  investigation.  The 
head  on  the  sill,  height  of  lifting  the  gates,  and 
angle  of  inclination  of  the  stream  deflector  to  the 
vertical  have  the  maximum  effect  on  the  lifting 
force.  The  most  rational  design  of  lift-falling  gates 
is  that  with  a  deflector  described  at  first  by  a  circle 
with  a  radius  of  1.5  m  and  then  by  a  line  inclined  at 
an  angle  of  50  degrees  to  the  vertical  conjugate 
with  it  and  with  a  seal  transferred  to  the  sill.  Such 
a  design  with  a  small  lifting  force  improves  the 
hydraulics  of  the  flow  in  the  region  of  the  gates 
and  provides  a  high  discharge  coefficient.  The 
latter  makes  is  possible  to  reduce  the  gate  operat- 
ing cycle  and  to  shorten  the  rod  length  of  the 
hydraulic  cylinder.  (VerNooy-PTT) 
W88-10434 


COMBINED  DIVERSION  AND  SERVICE 
TUNNEL  SPILLWAY  OF  THE  TASHKUMYR 
HYDROELECTRIC  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10585 


START-UP  SYSTEM  FOR  PUMPING  OPER- 
ATION OF  THE  REVERSIBLE  UNITS  AT  THE 
DINERWIG  PUMPED-STORAGE  STATION, 

M.  F.  Krasil'nikov,  and  A.  M.  Krasil'nikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  301-304,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe Stroitel'stvo,  Vol.  21,  No.  5,  p 
53-55,  May  1987.  2  fig,  1  tab,  1  ref. 

Descriptors:  'Hydraulic  machinery,  'Pumped  stor- 
age, 'Pumping  plants,  'Electrical  equipment, 
'Civil  engineering,  Water  resources  development, 
Design  criteria,  Design  standards,  Dams,  Con- 
struction, Quality  control,  Dinerwig  pumped-stor- 
age  station. 

The  main  scheme  of  the  electrical  connections  of 
the  Dinerwig  pumped-storage  station  is  given. 
Each  motor-generator  is  connected  to  a  power 
transformer  through  switches  for  changing  the  al- 
ternation of  phases,  one  of  which  is  intended  for 
operating  the  units  in  a  pump  regime  and  the  other 
in  a  turbine  regime.  It  is  necessary  to  note  that 
switching  of  the  motor-generator  from  one  operat- 
ing regime  to  the  other  is  accomplished  by  single- 
phase  isolating  switches  with  automatic  control 
assembled  into  three-phase  groups.  The  use  of  five- 
pole  isolating  switches  was  considered  inexpedient 
for  economic  reasons  and  in  connection  with  a 
decrease  of  operating  reliability.  The  duty  operator 
can  select  and  carry  out  any  regime  on  any  unit 
with  minimum  control  actions  and  during  running 
can  regulate  the  devices  related  to  synchroniza- 
tion, load,  voltage,  excitation  system,  and  charac- 
teristics of  the  speed  governor.  A  special  device 
(rpm  relay),  consisting  of  three  inductive  transduc- 
ers installed  at  an  angle  of  120  deg  around  the  shaft 
of  the  unit  and  a  gear  located  on  the  shaft  of  the 
unit  in  the  region  of  the  brush  device  of  the  motor- 


generator  is  used  for  measuring  the  frequency  of 
revolution.  This  rpm  relay  delivers  to  the  speed 
governor  a  continuous  triple  signal  and  during 
increased  frequencies  of  revolution,  two  of  the 
three  signals.  The  six-tooth  gear  is  installed  direct- 
ly on  the  shaft  of  the  unit,  and  the  three  transduc- 
ers on  brackets  fastened  on  the  housing  of  the 
brush  device.  The  air  gap  between  the  transducers 
and  gear  is  1.25  mm.  Each  transistor  (designed  by 
the  American  Society  of  Engineers  and  Architects) 
includes  an  oscillator,  in  which  oscillation  is  cut  off 
at  the  instant  the  tooth  of  the  gear  passes  the 
transducer.  The  oscillator  is  connected  to  a  transis- 
tor switch,  which  when  the  oscillations  are  cut  off 
has  an  output  voltage  equal  to  the  supply  voltage 
of  the  transducer,  i.e.,  24  V  of  direct  current.  The 
maximum  current  consumption  of  the  transducer  is 
14  mA.  (Alexander-PTT) 
W88-10589 


ENERGY  HEAD  IMPLICATIONS  OF  THE  IN- 
STALLATION OF  CIRCULAR  FLAP  GATES 
ON  DRAINAGE  OUTFALLS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

R.  Burrows,  and  J.  Emmonds. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 
No.  2,  p  131-142,  1988.  6  fig,  12  ref. 

Descriptors:  'Hydraulic  gates,  'Energy  loss, 
'Head  loss,  'Outfalls,  'Flap  gates,  'Hydrodyna- 
mics, Design  criteria,  Design  standards,  Gates, 
Construction,  Drains. 

A  program  of  experimental  study  on  simple  circu- 
lar single  hinged  flap  gates  is  reported.  Energy 
losses  resulting  from  the  flow  constriction  created 
are  found  to  be  largely  dependent  upon  the  flow- 
rate  and  the  gate's  self  weight  when  subjected  to  a 
tailwater  surcharge.  Guidance  on  gate  selection 
and  head  loss  implications  in  the  literature  is  sparse 
and  design  curves  are  therefore  presented  here  to 
partially  fill  this  gap.  These  show  that  the  total 
energy  loss  at  the  outfall  resulting  from  the  use  of 
heavy  gates  can  be  more  than  double  the  kinetic 
energy  head  of  the  pipe  flow,  representing  the 
normal  pipe  'exit'  losses.  (Author's  abstract) 
W88-10764 


CUMBERLAND    SMALL    HYDRO    SCHEME 
COMPLETED  IN  THE  WEST  INDIES, 

Shawinigan     Engineering     Co.     Ltd.,     Montreal 
(Quebec). 
C.  J.  Hanson. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  7,  p  10-13,  July  1988.  2 
fig- 
Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'West  Indies,  'Construction,  Planning, 
Pipes,  Economic  aspects,  Cumberland  River,  Saint 
Vincent,  Water  resources  development,  Develop- 
ing countries. 

With  commissioning  of  the  third  powerhouse  of 
the  Cumberland  River  development  in  April  1988, 
3.5  MW  of  hydropower  capacity  was  added  to  the 
power  system  of  the  Caribbean  Island  of  St.  Vin- 
cent, West  Indies.  A  7  km-long  system  of  wood- 
stave  and  steel  pipelines,  winding  through  the 
rugged  terrain  of  the  Cumberland  Valley,  develops 
the  290  m  head,  and  supplies  five  Francis  turbines. 
This  article  describes  the  three-powerplant  devel- 
opment, from  the  feasibility  study  through  to  com- 
pletion, including  inversion  weirs  and  intakes,  pipe- 
lines, powerplant  equipment,  operation  and  con- 
trol, and  financing  and  implementation.  (Author's 
abstract) 
W88-10862 


RIABA  MINI  HYDRO  SCHEME  IN  EQUATO- 
RIAL GUINEA, 

Electricite  de  France,  Paris. 

J.  D.  Mechali. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  7,  p  16-19,  July  1988.  4 

fig- 

Descriptors:  'Guinea,  'Hydroelectric  power,  'Hy- 
droelectric plants,  'Construction,  'Economic  as- 


Hydraulic  Machinery — Group  8C 

pects,  Peaking  plants,  Developing  countries,  Water 
resources  developement,  Geology,  Engineering. 

The  3.8  MW  Riaba  project  on  Bioko  Island  will 
supply  17  GWh/year  to  Malabo,  the  capital  of 
Equatorial  Guinea.  The  installation  is  of  the  diver- 
sion type,  and  includes  a  daily  regulating  reservoir 
to  allow  energy  to  be  concentrated  for  peak 
demand.  Work  began  on  the  scheme  in  June  1987. 
The  project  is  being  financed  by  the  Caisse  Cen- 
trale  de  Cooperation  Economique  (France)  and  the 
European  Investment  Bank.  This  article  describes 
the  development  of  the  Riabo  project,  including 
historical  review,  geology  of  terrain,  construction, 
costs,  and  difficulties  encountered.  (Author's  ab- 
stract) 
W88-10863 


ARE  PUMPS  WORTHWHILE  TURBINES, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  of  Turbo- 
machinery. 

A.  Engeda,  and  M.  Rautenberg. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  7,  p  19-20,  July  1988.  4 
fig,  1  ref. 

Descriptors:  'Hydroelectric  plants,  'Germany, 
'Engineering,  'Pump  turbines,  Turbines,  Pumps, 
Fluid  mechanics,  Construction,  Design  criteria, 
Cost  analysis,  Cavitation,  Performance  evaluation. 

Despite  the  extensive  literature  on  the  use  of 
pumps  as  turbines,  only  very  few  well-established 
applications  using  this  knowledge  have  been  re- 
ported. The  lack  of  feedback  on  problems  and 
experiences  has  not  provided  an  adequate  incentive 
to  study  more  thoroughly  the  performance  limita- 
tions and  capabilities,  and  operational  properties. 
This  paper  reviews  the  geometric  and  fluid  dynam- 
ic properties  of  pumps  in  the  turbine  mode.  More 
studies  are  required  for  a  better  understanding  of 
the  turbine  operation  of  pumps,  so  that  some  crite- 
ria can  be  established  for  identifying  pumps  that 
are  best  suited  for  turbine  operation.  The  pump  as 
turbine  is  usually  recommended  only  because  it  is 
inexpensive.  The  absence  of  a  reliable  methodolo- 
gy to  enable  optimal  turbine  selection  from  existing 
pump  data  makes  it  essential  for  the  customer  to 
have  full  turbine-mode  test  data,  including  cavita- 
tion properties,  and  the  runaway  and  zero-speed 
limiting  boundaries.  The  application  area  of  revers- 
ible pumps  is  strictly  defined  for  applications  of 
less  than  500  kW,  where  initial  cost  is  more  impor- 
tant than  efficiency  and  a  wider  operating  range, 
and  where  flow  is  more  or  less  constant.  (Fried- 
mann-PTT) 
W88-10864 


DESIGN  ASPECTS  OF  THE  CASTEL  MON- 
TECCHIO  PLANT  IN  ITALY, 

Studio  Associato  di  Ingegnaria,  Brescia  (Italy). 
N.  Frosio. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  40,  No.  7,  p  22-26,  July  1988.  5 
fig,  1  tab. 

Descriptors:  'Italy,  'Hydroelectric  plants,  'Design 
criteria,  'Economic  aspects,  Construction,  Man- 
agement planning,  Operations,  River  Oglio,  Water 
demand,  Water  resources  development,  Engineer- 
ing. 

Some  unusual  design  features  of  the  Castel  Mon- 
tecchio  mini  hydro  plant  in  Italy,  that  began  oper- 
ation in  April  1987,  are  described.  Civil  works 
constructed  fifty  years  ago  were  incorporated  in 
the  scheme,  and  have  helped  to  make  it  economi- 
cally feasible,  although  some  refurbishment  work 
has  been  necessary.  The  management  and  oper- 
ation of  the  development  has  been  complicated  by 
the  need  to  deal  with  the  various  requirements  of 
other  users  of  the  river  water.  Intake  structures, 
supply  canal,  powerhouse,  tailrace,  and  automated 
control  system  are  described.  Particular  care  was 
taken  in  restoring  the  environment  surrounding  the 
plant  because  it  eventually  will  be  included  in  the 
River  Oglio  Natural  Park.  (Friedmann-PTT) 
W88-10865 
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Group  8C — Hydraulic  Machinery 


STANDARDIZATION  AND  LAYOUT  OF  THE 
RIVER  MURZ  CASCADE  SCHEME, 

Krauss  (Dr.)  Consulting  Engineers,  Graz  (Austria). 
For  primary  bibliographic  entry  see  Field  8A. 
W88- 10866 


WATER  POWER  WITHOUT  WATERFALLS, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    Lucas   Heights   (Australia).    Lucas 

Heights  Research  Labs. 

B.  E.  Abulnaga. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  7,  p  33,  48-53,  July  1988.  7 

fig,  1  tab,  7  ref. 

Descriptors:  'Water  wheels,  'Turbines,  'Hydro- 
electric power,  'Efficiency,  'Mathematical  equa- 
tions, Comparison  studies.  Performance  evaluation, 
Savonius  rotor,  Economic  aspects,  Betz  Law, 
Streams,  Wind. 

Based  on  the  work  of  Savonius  and  Betz's  theory 
the  possible  design  of  submerged  or  semi-sub- 
merged water  turbines  to  convert  the  kinetic 
energy  of  a  stream  of  water  in  an  irrigation  canal 
or  a  river  is  analyzed.  The  advantages  of  designing 
modern  water  current  turbines  using  the  experi- 
ence gained  in  the  design  of  modern  wind  turbines 
and  hydrofoils  are  considered.  Computations  show 
that,  for  water  speeds  of  1  to  3  m/s,  a  power 
output  of  0.3  to  8  kW/sq  m  (respectively)  at  Betz 
limit,  may  be  expected.  Using  floats  or  support 
frames,  the  turbines  should  not  require  important 
civil  engineering  work,  labor  or  capital  investment. 
Compared  with  wind  turbines,  for  an  equal  power 
density  and  coefficient,  the  wind  speed  has  to  be 
9.345  times  larger  than  the  water  speed,  but  the 
water  turbine  would  be  more  heavily  loaded. 
(Friedmann-PTT) 
W88-10867 


EFFECT  OF  UNSTEADINESS  ON  REYNOLDS 
STRESSES  OF  ACCELERATED  PIPE  FLOWS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10873 


EFFECT  OF  THE  CROSS-SECTIONAL  SHAPE 
OF  A  CANAL  ON  THE  PARAMETERS  OF 
STEEP  TRAVELING  SURGES, 

A.  V.  Mishuev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  447-455,  February  1988.  8  fig,  1  tab,  4  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  5-10,  August  1987. 

Descriptors:  'Channel  morphology,  'Flood 
waves,  'Unsteady  flow,  'Surges,  'Cross-sections, 
'Canals,  Slopes,  Banks,  Channel  flow.  Hydrodyna- 
mics, Fluid  flow,  Model  studies,  Mathematical 
studies,  Physical  properties,  Flow  velocity,  Pump- 
ing, Hydraulic  structures,  Earthworks,  Unsteady 
flow,  Traveling   waves,   Mathematical   equations. 

Steep  traveling  surges  in  canals  and  rivers  are 
formed  upon  a  comparatively  rapid  change  in  the 
discharge  of  water  at  the  starting  or  end  site.  An 
analytical  solution  is  presented  to  the  degree  of 
effect  of  the  cross-sectional  shape  of  a  canal  or 
river  on  the  surge  parameters.  On  the  basis  of  the 
such  an  examination,  it  is  shown  that  the  solution  is 
applicable  for  waves  of  any  intensity  only  for  a 
canal  with  a  rectangular  section,  and  for  weak 
waves  for  canals  of  any  section.  For  canals  with  a 
triangular  and  trapezoidal  section,  the  propagation 
and  flow  velocities  in  the  bore,  owing  to  the 
presence  of  a  transverse  component,  are  substan- 
tially lower  than  those  calculated  by  one-dimen- 
sional equations  and  are  lower,  the  more  sloping 
the  banks.  The  main  theoretical  positions  were 
confirmed  by  experiment.  (Friedmann-PTT) 
W88-10880 


APPLICATION  OF  MULTIPLE  JET  PUMPS 
FOR  GROUND  WATER  RECOVERY, 

Kindle,  Stone  and  Associates,  Inc.,  Longview,  TX. 
For  primary  bibliographic  entry  see  Field  5G. 
W88-11197 


IMPLEMENTATION  OF  A  HYDRAULIC  BAR- 
RIER UTILIZING  AN  EXTRACTION  AND  IN- 
JECTION WELL  SYSTEM, 

EMCON  Associates,  San  Jose,  CA. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11259 


PHOTOVOLTAIC  WATER  PUMPING  FOR  BO- 
LIVIA, 

Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  4B. 
W88-11274 


8D.  Soil  Mechanics 


DIRECT  DETERMINATION  OF  PERMEABIL- 
ITY OF  CLAY  UNDER  EMBANKMENT, 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W88-10193 


APPLICATION  OF  A  GEOMEMBRANE  AT  NI- 
GERIA'S ISANLU  DAM, 

Babtie,   Shaw  and   Morton,   Glasgow  (Scotland). 
For  primary  bibliographic  entry  see  Field  8A. 
W88-10394 


STRESSES  AND  CRACKS  IN  THE  ROCK 
FOUNDATION  OF  AN  EARTHFILL  DAM, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

E.  Reinius. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  6,  p  33-36,  38,  June  1988. 

13  fig,  2  tab,  3  ref. 

Descriptors:  'Stress,  'Cracks,  'Dam  foundations, 
'Dams,  'Rock  fill,  'Deformation,  Hydraulic  struc- 
tures, Hydraulic  engineering,  Engineering,  Grout- 
ing, Seepage,  Embankment  dams,  Water  pressure, 
Reservoirs,  Dam  stability,  Dam  failure,  Physical 
properties,  Mechanical  failure,  Mathematical  anal- 
ysis, Mathematical  equations,  Rheology,  Tensile 
stress,  Construction  materials,  Leakage,  Boreholes, 
Cements,  Foundation  failure. 

The  deformations  of  an  embankment  dam  are  very 
great  compared  with  the  deformations  of  the  rock 
formation.  Therefore,  the  latter  are  usually  ne- 
glected when  calculating  stresses  and  deformations 
of  the  dam  body.  However,  experience  has  shown 
that  small  deformations  of  the  rock  foundation  may 
result  in  open  cracks  across  the  grouted  zone.  The 
cracks  may  be  so  wide  that  fine-grained  material 
from  the  core  can  be  removed  by  seepage  water.  A 
study  is  made  of  stresses  at  the  rock  foundation  and 
of  the  deformations  and  open  cracks  which  may 
arise  when  the  rock  foundation  is  loaded,  first,  by 
the  embankment  dam  and  then  by  the  water  pres- 
sure from  the  reservoir.  Methods  to  protect  the 
contact  zone  (below  the  core)  against  open  cracks 
and  the  base  of  the  core  against  erosion  are  dis- 
cussed. Measures  to  avoid  the  risk  of  this  type  of 
damage  include:  (1)  stopping  the  formation  of  one 
or  more  cracks  running  across  the  grouted  core 
zone  at  the  rock  surface  by  means  of  a  concrete 
slab  on  the  rock  surface  above  the  grouted  screen; 
and  (2)  stopping  the  transport  of  fine  materials 
from  the  core  by  means  of  a  sand  filter  on  the 
surface  to  cover  a  sufficient  area  downstream  of 
the  core.  (Author's  abstract) 
W88-10395 


COMPUTER  MODELLING  OF  EMBANK- 
MENT DAMS:  RESPONSE  TO  EARTHQUAKE, 

Motor-Columbus     Ingenieurunternehmung     A.G., 

Baden  (Switzerland). 

R.  Dungar. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  40,  No.  6,  p  39-40,  43-44,  46,  June 

1988.  6  fig,  12  ref. 

Descriptors:  'Computer  models,  'Dams,  'Em- 
bankment dams,  'Earthquakes,  'Dam  stability, 
'Model  studies,  Load  distribution,  Hydraulic  load- 
ing. Hydraulic  structures,  Dam  design,  Computers, 
Drainage,  Saturation,  Stress,  Rheology,  Safety, 
Philippines,  Conwap  Dam,  Design  criteria. 


Seismic  effects  often  constitute  a  major  design 
hazard  for  a  large  dam,  and  a  realistic  solution 
requires  that  the  pre-earthquake  static  conditions 
be  analyzed,  as  well  as  the  earthquake  loading 
conditions.  Methods  of  analysis  are  considered  for 
constructional,  impounding,  and  seismic  loads. 
Seismic  results  for  the  Conwap  rockfill  dam  of  the 
Casecnan  trans-basin  project,  Philippines,  are  pre- 
sented, and  the  difference  in  embankment  response 
to  two  different  earthquakes,  with  the  same  peak 
acceleration,  is  illustrated.  It  is  concluded  that 
these  calculations  are  best  achieved  by  using  a  full 
non-linear  solution  together  with  a  material  model 
that  fully  represents  elasto-plastic  material  behav- 
ior. Partial  saturation  conditions  should  also  be 
represented.  The  resulting  model  enables  time-de- 
pendent as  well  as  permanent  displacement, 
stresses,  and  pore  pressures  to  be  calculated.  The 
dynamic  stability  of  the  embankment  is  automati- 
cally controlled  during  the  solution  process,  and 
the  calculated  permanent  displacements  enable  the 
freeboard  to  be  designed.  The  solution  can  also 
highlight  any  inadequacies  in  the  original  design, 
enabling  the  necessary  changes  to  be  made.  (Au- 
thor's abstract) 
W88-10396 


SOME  PROBLEMS  OF  IMPROVING  GEO- 
TECHNICAL  INVESTIGATIONS  FOR  HYDRO- 
TECHNICAL  CONSTRUCTION, 

S.  V.  Bortkevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  84-90,  August  1987.  3  fig,  5  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  2,  p 
32-36,  February  1987. 

Descriptors:  'Engineering  geology,  'Clays,  'Soil 
mechanics,  'Soil  tests,  'Field  tests,  'Construction 
materials,  Soil  properties,  Foundation  rocks, 
Design  criteria,  Geological  surveys,  Computer 
models,  Dam  construction,  Hydroelectric  plants, 
Soviet  Union. 

In  an  evaluation  of  the  engineering-geological  con- 
ditions of  constructing  hydrotechnical  structures, 
an  important  role  is  played  by  quantitative  criteria 
of  the  state  and  properties  of  the  rocks  of  the 
engineering-geological  elements  of  the  investigated 
region  and  body  of  the  earth  structures.  Two  prin- 
cipal directions  are  distinguished  in  geotechnical 
investigations  according  to  the  character  of  the 
problems  being  solved;  study  of  soils  as  the  founda- 
tion of  the  structures,  and  as  material  for  them. 
Problems  in  evaluating  and  testing  soils,  especially 
clays,  are  discussed,  including  field  test  apparatus 
and  computer  analogs.  In  studying  soils  as  con- 
struction materials,  sampling  should  be  performed 
at  all  stages  of  surveying  and  include  taking  of 
initial  samples  from  exploratory  excavations  and 
natural  deposits  and  treating  and  bringing  the  ini- 
tial samples  to  the  mass  necessary  for  the  appropri- 
ate tests.  For  all  of  these  tests,  the  geotechnical 
service  is  recognized  to  be  the  link  to  unite  the 
efforts  of  surveyor  and  designers  in  the  develop- 
ment of  the  optimum  designs.  For  solving  the  main 
problems  in  the  area  of  studying  the  properties  of 
soils  during  surveys,  it  is  necessary  that  the  share 
of  the  geotechnical  service  in  surveying  corre- 
sponds to  that  share  which  problems  of  geotech- 
nics  occupy  in  the  materials  of  engineering-geolog- 
ical substantiation  of  the  design  of  hydrotechnical 
structures.  (VerNooy-PTT) 
W88- 10429 


PROBLEMS  OF  QUALITY  CONTROL  IN  CON- 
STRUCTING EARTH  DAMS, 

Akademia  Rolnicza,  Lublin  (Poland).  Dept.  of  Zo- 
ology and  Hydrobiology. 
A.  G.  Chernilov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  251-256,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe Stroitel'stvo,  No.  5,  p  9-14,  May 
1987.  3  fig,  7  ref. 

Descriptors:  'Construction,  'Earth  dams,  'Quality 
control,  'Soil  compaction,  'Soil  mechanics,  'Civil 
engineering,  Water  resources  development,  Design 
criteria,  Design  standards,  Electric  powerplants, 
Hydroelectric  power,  Dams,  Soil  profiles. 
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Until  recently  practically  no  attention  was  devoted 
to  problems  of  quality  control  in  the  construction 
of  earth  dams.  The  classical  system  of  quality 
control  of  placing  earth  materials  in  dams  is  based 
on  a  comparison  of  the  actually  attained  quality 
indices  (dry  density  of  the  soil,  particle-size  distri- 
bution) and  control  values  of  these  parameters 
regulated  by  the  design  and  technical  specifications 
on  placing  soils  in  the  dam.  Various  standards 
make  it  the  duty  of  geotechnical  control  to  check 
possible  segregation,  thickness  of  the  layers,  and 
technology  of  placing  and  rolling  in  the  soil.  Cur- 
rent methods  of  conducting  geotechnical  control 
when  constructing  high  earth  dams  do  not  have 
effective  criteria  for  evaluating  the  technology  and 
therefore  they  cannot  provide  real  quality  control 
of  dam  construction.  A  system  of  controlling  the 
quality  of  constructing  earth  dams  with  the  use  of 
the  technology  safety  factor  analogous  to  the  soil 
safety  factor,  realizing  feedback  of  geotechnical 
control  with  the  technology  of  preparing,  placing, 
and  compacting,  soils  is  suggested.  A  check  of  the 
proposed  quality  control  system  when  construct- 
ing earth  dams  showed  its  sufficient  effectiveness 
and  prospects  of  its  further  development  and  im- 
provement. (Alexander-PTT) 
W88-10579 


WAYS  TO  REDUCE  THE  COST  AND  TIME  OF 
CONSTRUCTING  EARTH  DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10580 


Descriptors:  'Stress,  'Strain,  'Stability  analysis, 
•Seepage,  'Optimization,  'Soil  mechanics,  'Earth 
dams,  'Quality  control,  Soil  compaction.  Soil  pro- 
files. Civil  engineering.  Water  resources  develop- 
ment, Design  criteria,  Design  standards,  Electric 
powerplants.  Hydroelectric  power,  Dams. 

The  start  of  the  investigation  of  the  stress-strain 
state  (SSS)  of  earth  dams  can  be  dated  to  the  end 
of  the  1950s  and  start  of  the  1960s.  There  is  an 
extensive  set  of  computational  programs  for  deter- 
mining the  SSS  of  an  earth  dam  based  on  various 
soil  models.  On  the  basis  of  these  models  it  is 
possible  to  obtain  the  SSS  of  the  dam  with  consid- 
eration of  the  staged  construction  in  two-dimen- 
sional and  three-dimensional  formulations.  Prob- 
lems of  investigating  the  consolidation  of  soils  of 
the  body  and  foundation  of  a  dam,  seepage,  includ- 
ing consideration  of  the  nonlinearity  of  the  physi- 
cal equation,  and  stress-strain  state  of  dams  in  two- 
and  three-dimensional  formulations  have  been 
practically  removed  from  the  agenda.  Problems  of 
the  reliability  of  converting  from  SSS  to  stability 
and  optimization  of  the  design  of  hydraulic  struc- 
tures with  consideration  of  industrial  methods  of 
construction  are  being  solved.  The  introduction  of 
probabilistic  methods  of  evaluating  the  SSS  and 
stability  of  dams  and  combination  of  probabilistic 
methods  with  methods  of  optimization  of  designs 
serves  to  accelerate  construction.  (Alexander- 
PTT) 
W88-10583 


ENGINEERING  THEORY  OF  SLIDE  PROC- 
ESSES IN  THE  DESIGN  OF  EARTH  DAMS  ON 
A  SOFT  GROUND  FOUNDATION, 

N.  A.  Krasil'nikov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  263-268,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
18-22,  May  1987.  2  fig,  3  tab,  11  ref. 

Descriptors:  'Dam  failuare,  'Landslides,  'Con- 
struction, 'Earth  dams,  'Model  studies,  'Soil  me- 
chanics, 'Civil  engineering,  Water  resources  de- 
velopment, Design  criteria,  Design  standards, 
Electric  powerplants,  Hydroelectric  power,  Dams, 
Quality  control,  Soil  compaction,  Soil  profiles, 
Prediction. 

The  engineering  theory  of  slide  processes,  existing 
practice  (slides  that  have  occurred  on  constructed 
earth  dams),  and  also  the  existing  standards  and 
recommendations  both  show  that  for  earth  dams 
having  a  soft  ground  foundation,  rotational  slip 
along  a  cylindrical  surface  is  potentially  the  most 
dangerous.  Furthermore,  the  theory  of  slide  proc- 
esses and  existing  practice  show  that  slides  due  to 
bulging  and  spreading  are  also  possible  on  these 
dams.  However,  existing  standards  and  recommen- 
dations orient  the  designer  to  checking  the  stability 
of  slopes  of  weakened  interlayers  along  plane  sur- 
faces of  sliding.  Investigations  show  that  the  engi- 
neering method  of  calculating  the  stability  of 
slopes  of  earth  dams  must  be  combined  with  other 
operations  providing  prediction  and  monitoring  of 
the  stability  of  the  slopes.  It  is  also  desirable  to 
check  the  method  of  calculation  on  a  number  of 
dams  that  have  actually  failed;  the  VNIIG-Ter- 
zaghi  method,  for  example,  passed  such  a  check.  It 
is  very  important  to  check  the  initial  geological 
information  during  construction  by  engineering 
means  -  to  construct  an  experimental  embankment 
equipped  with  monitoring  and  measuring  instru- 
ments, etc.-  and  also  to  repeat  the  calculations  of 
the  dam  after  each  refinement  of  the  initial  infor- 
mation in  order  to  correct  in  good  time  the  design 
of  the  dam  in  conformity  with  the  actual  condi- 
tions. (Alexander-PTT) 
W88-10581 


STRESS-STRAIN  STATE,  SEEPAGE 

STRENGTH,    STABILITY,    AND    OPTIMIZA- 
TION OF  EARTH  DAMS, 

L.  N.  Rasskozov,  V.  P.  Nedriga,  and  A.  L. 

Mozhevitinov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  5,  p  273-278,  May  1987.  Translated  from  Gi- 

drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 

25-28,  May  1987.  4  fig,  1  ref. 


MONITORING   OF  THE  SEEPAGE   REGIME 
OF  EARTH  STRUCTURES, 

For   primary   bibliographic   entry   see   Field    8G. 

W88-10588 


SIMULATED  MOTION  OF  A  LOOSE  REVET- 
MENT BLOCK, 

University    of   Strathclyde,    Glasgow    (Scotland). 

Dept.  of  Civil  Engineering. 

J.  M.  Townson. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  26, 

No.   2,  p  225-242,   1988.   12  fig,   10  ref,  append. 

Descriptors:  'Bank  protection,  'Structural  behav- 
ior, 'Revetment  blocks,  Mathematical  studies, 
Model  studies,  Simulation  analysis. 

The  equations  of  motion  are  developed  for  an 
unrestrained  revetment  block  lying  on  a  free-flow- 
ing filter  layer,  subject  to  harmonic  base  pressure 
during  wave  downrush.  The  resulting  trajectories 
are  calculated  numerically  and  depicted  at  discrete 
time  intervals.  The  influence  is  then  estimated  of 
progressive  decreases  both  in  the  spacing  of  adja- 
cent blocks  and  in  the  filter  layer  permeability. 
Some  consideration  is  also  given  to  small-ampli- 
tude, continuous  oscillations.  It  is  suggested  that 
reductions  in  filter  thickness  and  permeability  are 
more  effective  in  reducing  block  uplift  than  are 
increases  in  block  thickness.  (Author's  abstract) 
W88-10766 


METHODS  OF  DETERMINING  THE  PARTI- 
CLE-SIZE DISTRIBUTION  OF  COARSE  SOILS 
USED  IN  CONSTRUCTION, 

O.  A.  Pakhomov,  and  V.  I.  Kopatilov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  278-281,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe   Stroitel'stvo,   No.    5,   p   29-31, 
May  1987.  1  tab,  6  ref. 

Descriptors:  'Construction,  'Particle  size,  'Soil 
mechanics,  'Soil  properties,  'Analytical  methods, 
Measuring  instruments.  Civil  engineering,  Soil 
compaction,  Statistical  methods,  Model  studies, 
Physical  properties,  Design  criteria,  Design  stand- 
ards, Field  tests,  Economic  aspects,  Safety. 

In  construction   practice  the  need  can  arise  for 
determining  the  size  distribution  of  various  coarse 
material,  including  lumps  of  cohesive  soil  with  a 
low  moisture  content  obtained  when  excavating 
soft  ground  by  large-bucket  excavators.   Among 
the  indirect  methods  the  following  statistical  meth- 
ods in  recent  years  have  been  used  more  often  than 
others;   photogrammetric,   point,   and  linear.  The 
photogrammetric  method  reduces  to  photograph- 
ing the  surface  of  the  plot  with  soil  and  office 
analysis  of  the  photographs  of  the  same  scale  made 
from  several  sides.  In  contrast  to  this,  the  point  and 
linear  methods  call  for  determination  of  the  size 
distribution  not  under  office  but  under  on-site  con- 
ditions. The  sequence  of  operations  in  these  meth- 
ods hardly  differs  and  reduces  to  the  following: 
two  persons  participate,  the  operator  and  laborato- 
ry assistant;  they  mark  and  fix  the  site  for  measure- 
ments; go  around  to  all  sites  sequentially  and  take 
measurements;  and  process  the  results  obtained. 
The  point  method   calls   for   fraction-by-fraction 
recording  of  the  number  of  'particles'  at  points 
located  every  0.5-1  m  along  selected  lines  and  the 
size  distribution  is  calculated  as  the  ratio  of  the 
number  of  points  of  each  of  the  recorded  fractions 
to  the  sum  of  the  points  of  all  recorded  fractions. 
The    linear    method    involves    not    recording   by 
rather  a  fraction-by-fraction  measurement  of  the 
length  of  projection  of  a  cord  onto  each  'particle' 
encountered  when  moving  along  the  lines  and  the 
size  distribution  is  calculated  as  the  ratio  of  the 
length  of  the  projection  of  the  cord  of  each  of  the 
measured  fractions  to  the  sum  of  the  projections  of 
all  measured  fractions.  Both  these  methods  can  be 
considered  competitive  in  simplicity  and  speed  of 
execution,  labor  intensiveness,  and  accuracy  of  the 
results.  Preference  is  given  to  the  linear  method 
because  it  is  accompanied  by  direct  quantitative 
measurements  and  not  by  recording  the  number  of 
'particles'    of   a    particular    fraction.    (Alexander- 
PTT) 
W88-10584 


OUTLINE  OF  AN  EARTH  SLOPE  IN  THE  WA- 
TERLINE  PART  OF  LARGE  CANALS  AND 
RESERVOIRS, 

A.  D.  Girgidov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  488-493,  February  1988.  4  fig,  6  ref. 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  35-38,  August  1987. 

Descriptors:  'Cross-sections,  'Embankments, 
'Reservoirs,  'Canals,  'Slope  stability,  Channel 
flow,  Hydraulic  structures,  Water  level,  Shear 
stress,  Mathematical  studies,  Physical  properties, 
Earthworks. 

The  cross-sectional  outline  of  large  unlined  earth 
canals  in  the  waterline  zone  can  be  determined  by 
means  of  the  scheme  described  here,  which  uses 
the  interaction  of  the  channel  flow  with  the  soil 
constituting  the  banks.  It  is  asserted  that  a  freely- 
standing  vertical  bank  forms  on  the  canal  bank  as  a 
result  of  the  removal  of  soil  particles  by  water 
during  wave  motion  into  the  channel  flow.  To 
solve  the  problem  of  the  most  dangerous  surface  of 
failure,  for  which  a  minimum  value  of  the  factor  of 
safety  against  sliding  from  the  entire  earth  struc- 
ture as  a  whole  occurs,  it  is  necessary  to  be  able  to 
solve  two  problems:  (1)  to  be  able  to  determine 
normal  and  shear  stresses  on  any  arbitrary  surface 
constructed  in  the  space  occupied  by  soil  and  (2)  to 
select  from  all  possible  surfaces  that  on  which  the 
factor  of  safety  (k)  has  a  minimum  value.  Calcula- 
tion of  slope  stability  on  the  basis  of  the  variational 
method  has  a  sufficiently  general  character;  ap- 
proximation of  the  failure  surfaces,  shown  as  cylin- 
drical surfaces,  is  rough,  and  consequently  the 
factors  of  safety  against  sliding  according  to  the 
cylindrical  surface  method  will  have  overestimated 
values.  (Friedmann-PTT) 
W88-10875 


HYDRAULIC  RESISTANCES  OF  LARGE  UN- 
LINED  CANALS  IN  NONCOHESIVE  SOILS, 

For  primary  bibliographic  entry  see  Field  8B. 
W88-10885 

8E.  Rock  Mechanics  and 
Geology 

FOUNDATION      DESIGN      OF      ANCHORED 
WALLS,  BAY  SPRINGS  LOCK,  MISSISSIPPI, 

Army  Engineer  District,  Nashville,  TN. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-10167 
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Field  8— ENGINEERING  WORKS 

Group  8E — Rock  Mechanics  and  Geology 


ESTIMATED  PERFORMANCE  OF  TWITCH- 
ELL  ISLAND  LEVEE  SYSTEM,  SACRAMEN- 
TO-SAN JOAQUIN  DELTA,  UNDER  MAXI- 
MUM CREDIBLE  EARTHQUAKE  CONDI- 
TIONS, 

California  State  Dept.  of  Water  Resources,   Los 
Angeles.  Southern  District. 
For  primary  bibliographic  entry  see  Field  8A. 
W88-10168 


GEOELECTRICAL  PROPERTIES  OF  SELECT- 
ED ROCK  AND  WATER  SAMPLES  FROM  SAN 
SALVADOR  ISLAND,  BAHAMAS, 

Akron  Univ.,  OH.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  7B. 

W88-10169 


ECOLOGY  OF  SOME  WATERS  IN  THE 
FOREST-AGRICULTURAL  BASIN  OF  RIVER 
BRYNICA  NEAR  THE  UPPER  SILESIAN  IN- 
DUSTRIAL REGION:  11.  ICHTHYOFAUNA  OF 
THE  RESERVOIR  AT  KOZLOWA  GORA  AND 
LAKE  CHECHLO-NAKLO, 

Polish  Academy  of  Sciences,  Krakow.  Zaklad  Bio- 
logii  Wod. 

For  primary  bibliographic  entry  see  Field  5C. 
W88-10187 


CORRELATION  OF  PIPELINE  DAMAGE 
WITH  GROUND  MOTIONS, 

Weidlinger  Associates,  Palo  Alto,  CA. 

M.  E.  Barenberg. 

Journal   of  Geotechnical   Engineering   JGEND2, 

Vol.  114,  No.  6,  p  706-711,  June  1988.  2  ftg,  9  ref. 

Descriptors:  'Pipelines,  'Earthquakes,  'Seismic 
waves,  'Damage,  'Ground  motion,  Networks, 
Water  conveyance.  Maintenance,  Ground  dis- 
placement. Seismic  design. 

It  is  generally  recognized  that  in  order  to  minimize 
damage  after  a  major  disaster  such  as  an  earth- 
quake, underground  water-distribution  pipeline 
networks  must  be  able  to  perform  with  as  little 
disruption  in  service  as  possible  shortly  after  the 
event.  An  important  step  in  analyzing  the  response 
of  underground  pipelines  to  ground  motions  is 
determining  how  much  damage  would  be  expected 
for  a  given  level  of  ground  motion.  While  addition- 
al data  are  required  to  apply  with  confidence  the 
results  of  this  study  to  other  conditions,  the  results 
show  that  it  is  reasonable  to  characterize  pipeline 
damage  with  a  transient  ground  motion  parameter 
in  a  region  of  low-intensity  shaking  and  permanent 
ground  displacement  in  regions  of  high-intensity 
shaking.  The  best  documented  case  for  the  correla- 
tion of  pipeline  damage  with  permanent  ground 
displacement  is  in  the  region  dominated  by  the 
surface  expression  of  the  fault  of  the  San  Fernando 
earthquake.  The  data  for  the  displacement  and 
pipeline  damage  calculations  were  obtained  from 
the  National  Oceanic  and  Atmospheric  Adminis- 
tration. The  data  analyzed  in  this  study  covered 
only  a  limited  range  of  geologic  conditions  and 
pipe  classifications  but  as  more  data  becomes  avail- 
able future  analysis  may  allow  the  curves  to  be 
defined  for  different  diameters  and  types  of  pipe. 
(VerNooy-PTT) 
W88-10194 


CONSTRUCTION  OF  GEODETIC  NETWORKS 
FOR  STUDYING  CRUSTAL  MOVEMENTS 
WHEN  CREATING  HYDRAULIC  STRUC- 
TURES IN  SEISMIC  REGIONS, 

P.  A.  Ostropiko,  A.  P.  Kartashov,  and  P.  A. 

Atrushkevich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.   3,  p   145-150,  September   1987.  2  fig,  9  ref. 

Translated  from  Gidrotekhmcheskow  Stroitel'stvo, 

No.  3,  p  27-30,  March  1987. 

Descriptors:  'Dams,  'Reservoirs,  'Network 
design,  'Seimic  data,  'Tectonics,  'Hydraulic 
structures,  'Hydraulic  design,  Seismic  properties, 
Construction,  Hydraulic  engineering,  Geologic 
formations,  Networks. 

Among  the  engineering  problems  being  solve  at 
the    stage    of  design    and    construction    of   large 


projects  in  seismic  regions  of  the  Soviet  Union,  the 
problem  of  a  space-time  study  of  contemporary 
crust  movements  (CCM)  is  important.  The  study 
investigated  the  regularities  of  CCM  in  the  region 
of  a  hydraulic  structure  at  the  stage  of  design  and 
construction  to  determine  its  safe  future  operation. 
Data  on  CCM  obtained  during  construction  and 
initial  stage  of  operation  at  a  hydraulic  structure 
permitted  prediction  of  the  degree  of  the  techno- 
genic  effect  on  the  geokinematic  conditions  of  the 
region  and  determination  of  the  relation  between 
the  dynamics  of  filling  a  reservoir  and  the  charac- 
ter of  local  seismicity.  Some  methodological  as- 
pects of  constructing  networks  for  studying  con- 
temporary vertical  crustal  movements  (CVCM) 
are  presented,  using  examples  of  the  geodetic 
works  in  the  regions  of  the  design  an  construction 
of  the  Bartogai  reservoir  on  the  Chilik  river,  and 
the  Bestyuba  reservoir  on  the  Charyn  River  in 
highly  seismic  regions  of  the  Northern  Tien  Shan. 
On  the  basis  of  the  particular  examples  of  geodetic 
works  presented,  the  authors  recommend  the  fol- 
lowing sequence  of  studying  CVCM  in  highly 
seismic  regions  of  constructing  large  hydraulic 
structures:  (1)  a  study  of  the  geological  structure  of 
the  region  from  literature  sources  (morphostruc- 
tural  plan,  fault  tectonics,  contemporary  crustal 
movements);  (2)  study  of  the  contemporary  crustal 
movements  from  the  results  of  precision  levelings 
of  the  state  vertical  control  network.  Study  of  the 
degree  of  activity  of  large  faults  in  the  crust  of  the 
region  in  connection  with  strong  earthquakes;  (3) 
creation  of  networks  of  the  first  level  -  deforma- 
tion areas  -  in  the  region  of  the  site  of  the  dam  and 
other  large  structures,  regime  observations  for 
studying  the  small-block  structure  of  the  construc- 
tion region  (microregionalization)  and  activity  of 
microfractures  and  cracks;  (4)  equipping  the  net- 
works of  the  second  level  and  establishment  of  the 
initial  stage  of  observations  on  long  profiles  around 
the  bed  of  the  future  reservoir  and  across  the 
shores.  (Friedmann-PTT) 
W88-10221 


ON-SITE  INVESTIGATIONS  OF  THE  EFFECT 
OF  EXTERNAL  FORCES  ON  THE  CONTACT 
ZONE  OF  THE  BRATSK  DAM, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10223 


URGENT  PROBLEMS  OF  GEOLOGICAL  SUB- 
STANTIATION OF  GEOMECHANICAL  CAL- 
CULATIONS, 

A.  A.  Varga. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  59-64,  August  1987.  2  fig,  10  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  2,  p 
14-17,  February  1987. 

Descriptors:  'Engineering  geology,  'Data  inter- 
pretation, 'Structural  geology,  'Geophysics, 
'Rock  mechanics,  'Rock  properties,  Classification, 
Structural  models,  Errors,  Computer  models, 
Stress  analysis,  Rock  testing,  Geological  surveys. 

This  examination  of  current  problems  of  geome- 
chanical  interpretation  of  geological  data  shows 
their  exceptional  complexity  and  poor  develop- 
ment. The  parameters  for  classification  of  rock 
masses  are  discussed.  Problems  of  engineering-geo- 
logical modeling  and  microregionalization  of  rock 
masses  are  detailed,  as  well  as  the  problem  of  scale 
effect.  Other  areas  of  concern  are  estimating  the 
internal  stress  state  of  a  rock  mass  and  perfecting 
the  method  of  analogs  via  computer  modeling.  In 
interpreting  geological  data,  the  magnitude  of  inac- 
curacy of  the  geomechanical  parameters  and  calcu- 
lations usually  remains  vague.  An  immediate  elabo- 
ration of  these  methodological  problems  is  neces- 
sary, which  substantially  depends  on  an  under- 
standing of  the  structure  of  the  mass  as  well  as  on 
the  process  of  formation  of  its  geomechanical 
properties,  and  should  be  carried  out  primarily  at 
the  level  of  a  geological  study  of  the  rock  founda- 
tion with  the  maximum  use  of  engineering  geo- 
physics and  in  close  contact  with  rock  mechanics. 
(VerNooy-PTT) 
W88-10425 


CURRENT  STATE  AND  WAYS  TO  DEVELOP 
ENGINEERING  GEOPHYSICS, 


A.  I.  Savich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  64-71,  August  1987.  5  fig,  12  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  2,  p 
18-23,  February  1987. 

Descriptors:  'Hydroelectric  plants,  'Institutions, 
'Geophysics,  'Seismology,  'Engineering  geology, 
Foreign  projects,  Geological  surveys,  Geologic 
mapping,  Computers,  On-site  investigations,  Moni- 
toring, Well  logs,  Institutions,  Dam  construction, 
Soviet  Union. 

In  recent  years  there  has  been  an  increase  in  the 
volume  of  geophysical  works  performed  by  the 
All-Union  Planning,  Surveying,  and  Scientific-Re- 
search Institute  (Gidroproekt)  during  surveys  and 
construction  of  large  power  installations.  Howev- 
er, with  such  a  volume  of  works,  the  increased 
requests  for  conducting  geophysical  investigations 
are  presently  not  being  satisfied.  For  a  number  of 
years,  problems  have  arisen  due  to  the  discrepancy 
between  the  complexity  of  the  problems  being 
solved  to  the  technical  equipment  and  existing 
organizational  structure  of  the  geophysical  surface. 
In  recent  years,  in  connection  with  the  rapid  devel- 
opment of  electronics  and  computers,  geophysical 
exploration  and  well-logging  equipment  has  radi- 
cally changed.  Despite  these  achievements,  the 
geophysical  service  of  Gidroproekt  with  respect  to 
equipment  remains  at  the  level  of  the  1960's.  An- 
other problem  discussed  is  the  need  for  the  cre- 
ation of  regional  geophysical  bases  in  various  re- 
gions of  the  country  for  increasing  geophysical 
services,  and  a  unified  interpretation  center  for 
processing  data.  A  discussion  of  the  institute's  main 
recent  achievements  are  also  discussed.  These  in- 
clude investigations  related  to  a  study  of  the  natu- 
ral engineering-geological  and  seismic  conditions 
of  the  sites  of  power  installations;  investigations  in 
the  course  of  construction  during  which  the 
changes  in  the  properties  and  state  of  the  investi- 
gated masses  under  the  effect  of  technogenic  fac- 
tors are  evaluated;  and  long-term  or  regime  (on- 
site)  geophysical  and  seismological  observations 
performed  to  check  the  behavior  of  the  founda- 
tions of  the  structures  during  their  operation.  (Ver- 
Nooy-PTT) 
W88- 10426 


USE  OF  THE  ROCK  PRESERVATION  SCALE 
IN  GEOMECHANICAL  INVESTIGATIONS 
AND  CONSTRUCTION, 

L.  S.  Miroshnikova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  72-78,  August  1987.  2  fig,  2  tab,  9  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  2,  p  23-28,  February  1987. 

Descriptors:  'Engineering  geology,  'Rock  proper- 
ties, 'Classification,  'Geophysics,  'Design  criteria, 
'Geological  surveys,  'Foundation  rocks,  Con- 
struction, Rock  testing,  Soil  classification,  Soviet 
Union,  Hydroelectric  plants,  Prediction. 

The  rock  preservation  groups  in  the  classification 
of  masses  serve  as  an  an  integral  index  of  the 
properties  of  the  mass.  They  enable  geologists  of 
the  control  engineering-geological  documentation 
(CEGD)  service  documenting  construction  exca- 
vations (pits  and  underground  workings)  to  predict 
in  the  shortest  possible  time  the  construction  prop- 
erties of  the  foundation  soils  and  estimate  its  reli- 
ability as  well  as  to  make  prompt  decisions  about 
engineering  measures  in  the  event  it  is  necessary  to 
equalize  the  inhomogeneity  of  the  foundation 
(remove  rock,  strip  large  joints,  grouting,  etc.). 
Practice  has  shown  that  rock  preservation  groups 
as  predictive  parameters  of  construction  properties 
are  equally  acceptable  both  for  geologists  and  de- 
signers and  for  builders.  Therefore  is  is  expedient 
to  include  the  classification  of  rocks  according  to 
preservation  groups  in  the  foundation  specifica- 
tions of  various  types  of  hydraulic  structures.  In 
the  overwhelming  majority  of  rock  masses  ap- 
proximately five  main  groups  of  rocks  can  be 
distinguished,  with  division  into  subgroups  with 
simultaneous  consideration  of  the  effect  on  the 
value  of  the  modulus  of  deformation  and  shear 
characteristics,  both  of  the  compressive  strength  of 
the   rocks   in   the   specimen   and   degree   of  their 
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jointing  (block  structure)  in  their  mass.  These 
groups  are  defined  in  the  paper.  (VerNooy-PTT) 
W88-10427 


ENGINEERING-GEOLOGICAL  SUBSTANTIA- 
TION OF  THE  DESIGNS  OF  UNDERGROUND 
HYDRAULIC  STRUCTURES, 

A.  V.  Kolichko,  and  V.  K.  Razumov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  79-84,  August  1987.  3  fig,  12  ref.  Translat- 
ed from  Gtdrotekhnicheskoe  Stroitel'stvo,  No.  2,  p 
29-32,  February  1987. 

Descriptors:  *Engineering  geology,  'Underground 
structures,  'Structural  geology,  'Alpine  regions, 
♦Hydraulic  structures,  *Rock  mechanics,  Hydrau- 
lic design.  Hydroelectric  plants,  Stress,  Compres- 
sive strength,  Central  Asia,  Caucasus,  Tunnel  con- 
struction, Rock  properties,  Tectonics,  Geophysics, 
Geological  surveys,  Soviet  Union. 

An  examination  is  made  of  certain  problems  of  the 
engineering-geological  substantiation  of  the  de- 
signs of  underground  structures  characteristic  for 
the  mountainous  regions  of  Central  Asia  and  the 
Caucasus,  i.e.,  Alpine  orogenic  regions  with  active 
tectonic  processes,  on  the  basis  of  the  experience  of 
designing  and  construction  the  Arpa-Sevan  tunnel 
and  tunnels  of  the  Zhinvali,  Rogun,  Tashkumyr, 
and  other  hydroelectric  stations.  The  characteris- 
tics of  the  underground  hydraulic  structures  are 
substantiated  by  the  contemporary  tectonic,  physi- 
cal and  geological  processes  occurring  in  the  area. 
Engineering-geological  information  about  rock 
mass  should  be  expressed  in  the  form  of  models, 
which  should  be  corrected  as  construction  reveals 
more  information.  The  problem  of  evaluation  of 
the  stability  of  the  working,  and  substantiation  of 
the  parameters  of  their  support,  must  be  solved 
with  consideration  of  the  natural  stress  state  of  the 
mass.  It  was  also  shown  on  the  basis  of  consider- 
able factual  material  that  the  thickness  of  the  zone 
of  decompression  of  rocks  around  a  working  as  a 
function  of  its  transverse  dimensions  has  essentially 
a  curvilinear  character  and  depends  on  the  param- 
eters f  sub  ca  (the  inverse  calculation  of  the 
strength  coefficient)  and  n  (the  ratio  of  the  maxi- 
mum compressive  stress  existing  in  the  mass  to  the 
uniaxial  compressive  strength  of  the  rock  in  a 
specimen).  (VerNooy-PTT) 
W88-10428 


majority  of  cases  convergence  was  observed,  in- 
cluding in  the  case  of  gently  sloping  banks.  The 
movements  affected  points  located  more  than  100 
m  into  the  banks.  (VerNooy-PTT) 
W88-10431 


IMPORTANCE  OF  STRESS  RELIEF  FRAC- 
TURING IN  PREDICTING  GROUND  WATER 
MOVEMENT  AND  UNDERGROUND  MINING 
EFFECTS, 

Brown  Engineering,  Washington,  IL. 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11101 

GROUNDWATER  POLLUTION  POTENTIAL 
OF  AIR  FORCE  INSTALLATIONS  ON  GLA- 
CIAL, ALLUVIAL,  AND  BASALT  DEPOSITS 
OF  THE  NORTHWEST  --  WASHINGTON, 
OREGON,  AND  IDAHO, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W88-11147 
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MANUAL  INTERNAL  VIBRATOR  FOR  COM- 
PACTING WET  CONCRETE, 

For  primary  bibliographic  entry  see  Field  8C. 
W88-10220 


HORIZONTAL  DISPLACEMENTS  OF  ROCK 
FOUNDATIONS  OF  DAMS, 

A.  A.  Karlson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  2,  p  100-104,  August  1987.  1  fig,  3  tab,  8  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  2,  p  14-17,  February  1987. 

Descriptors:  'Foundation  failure,  *Dam  founda- 
tions, *Dam  failure,  *Dam  stability,  'Horizontal 
displacement,  Rock  mechanics,  Foundation  rocks, 
Arch  dams,  Bank  erosion,  Soviet  Union,  Reser- 
voirs. 

During  on-site  observations  by  geodetic  methods 
at  hydro  developments,  considerable  attention  is 
devoted  to  a  study  of  horizontal  displacement  of 
rock  foundations.  Displacements  exceeding  those 
calculated,  in  a  number  of  cases  were  the  cause  of 
failures  or  emergency  situations  as,  for  example,  on 
the  Malpasset  arch  dam  (displacement  of  the  lower 
part  of  the  dam  along  the  channel  by  17  mm 
several  months  before  failure)  and  Zeuzer  arch 
dam  (convergence  of  the  banks  at  the  site  after 
long  operation  by  35  mm  within  several  months, 
which  led  to  a  large  deflection  of  the  dam  toward 
the  upper  pool  and  to  the  appearance  of  concealed 
cracks  in  it).  The  results  of  observations  at  a 
number  of  dams  lead  to  several  conclusions.  Hori- 
zontal displacements  of  rock  foundations  toward 
the  lower  pool  are  small  and  even  for  high  (100  m 
and  more)  dams  in  narrow  and  wider  sites  do  not 
exceed  15-20  mm.  The  displacements  rapidly  die 
away  with  depth  and  at  10-15  m  from  the  contact 
decrease  by  almost  an  order,  and  lowering  the 
displacements  of  rocks  toward  the  upper  pool  as  a 
consequence  of  deflection  of  the  reservoir  can 
predominate.  Filling  of  the  reservoir  led  to  the 
divergence  or  convergence  of  the  banks.  In  the 


LONG-TERM  SERVICE  CHECKING  OF  THE 
CONCRETE  OF  THE  CHIRKEY  DAM, 

Z.  L.  Zelenevskii,  V.  V.  Draginich,  and  G.  O. 

Draginich. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 

No.  3,  p   164-167,  September   1987.  3  fig,  5  ref. 

Translated  from  Gidrotekhnicheskow  Stroitel'stvo, 

No.  3,  p  39-41,  March  1987. 

Descriptors:  'Inspection,  'Quality  control,  'Con- 
cretes, 'Dams,  'Monitoring,  'Hydraulic  struc- 
tures, On-site  investigations,  Safety. 

This  paper  describes  experience  in  operation  of  the 
Chirkey  concrete  double-curvature  arch  dam 
(Soviet  Union).  With  a  height  of  232.5  m,  the  dam 
is  equipped  with  a  considerable  number  of  embed- 
ded monitoring  and  measuring  instruments  having 
various  purposes.  The  new  instruments  introduced 
on  the  concrete  arch  dam  of  the  Chirkey  hydrosta- 
tion  can  be  recommended  for  wide  use  in  nonde- 
structive methods  of  service  checking  of  the  state 
of  the  concrete  of  hydraulic  structures  when  evalu- 
ating their  reliability  and  safety.  The  adopted 
method  of  nondestructive  testing  of  the  physical 
and  mechanical  characteristics  of  concrete  with 
time  objectively  reveals  their  change;  it  is  recom- 
mended for  on-site  investigations  of  the  condition 
of  concrete  of  all  sections  of  the  Chirkey  dam. 
(Friedmann-PTT) 
W88-10224 
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Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  8,  p  499-503,  February  1988.  2  tab,  1  ref 
Translated  from  Gidrotekhnickeskoe  Stroitel'stvo, 
No.  8,  p  45-48,  August  1987. 

Descriptors:  'Concrete  mixes,  'Rolled  concrete, 
'Concrete  dams,  'Cements,  'Hydraulic  structures, 
Fly  ash,  Freezing,  Temperature  effects,  Gravity 
dams,  Construction  materials. 

In  the  1960s,  the  USSR  found  that  a  reduction  in 
the  cost  of  constructing  concrete  dams  should  be 
sought  by  creating  concretes  with  the  lowest  possi- 
ble heat  liberation  and,  consequently,  concretes 
with  a  minimum  content  of  cement.  In  the  absence 
of  fly  ash,  natural  pozollanas  can  be  used,  but  it  is 
necessary  to  grind  them.  It  is  also  possible  to  use 
Portland  blast-furnace  cement  as  a  mixed  binder, 
provided  that  the  blast-furnace  granulated  slags 
being  used  are  acid.  As  noted  earlier,  the  content 
of  pure  clinker  Portland  cement  should  not  exceed 
100  kg/cu  m  of  concrete.  The  same  materials  are 
used  as  aggregates  for  lean  concrete  as  for  ordi- 
nary concrete.  If  it  is  necessary  to  use  nonstandard 
materials  for  lean  concrete  with  low  strength  indi- 
ces, the  requirements  imposed  on  contamination  of 
clay  and  strength  of  the  coarse  aggregate  can  be 
relaxed.  But  these  problems  should  be  solved  in 
accordance  with  the  particulate  conditions.  Many 
investigations  have  been  conducted  with  respect  to 
the  heat  liberation  of  cement  in  concrete.  Since  the 
content  of  cement  does  not  exceed  100  kg/cu  m, 
the  increase  of  temperature  in  the  concrete  does 
not  exceed  8-12  C  under  adiabatic  conditions 
(without  head  losses).  American  specialists  protect 
very  lean  mixes  by  richer  ones.  At  the  same  time, 
lean  rollcrete  can  be  subjected  to  the  effect  of 
wheels  and  caterpillar  tracks  (without  sheepfoots) 
of  construction  mechanisms  immediately  after 
compaction.  Experiments  on  freezing  of  such  a 
concrete  conducted  in  the  laboratory  and  in  an 
outdoor  stretch  of  a  construction  site  of  a  Soviet 
hydrostation,  showed  that  concrete  subjected  to 
freezing  immediately  after  compaction  does  not 
lose  the  ability  to  harden  during  subsequent  posi- 
tive temperatures.  Advantages  of  gravity  dams 
made  of  lean  rollcrete  are  listed.  (Friedmann-PTT) 
W88-10878 


USE  OF  THE  ACOUSTIC  METHOD  FOR 
CHECKING  THE  QUALITY  OF  CONCRETE 
OF  HYDROELECTRIC  AND  PUMPED  STOR- 
AGE STATIONS, 

For  primary  bibliographic  entry  see  Field  8G. 
W88-10225 


DAM  ACTIVITIES  IN  THE  USA, 

United   States   Committee   on   Large   Dams,   San 

Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W88-10393 


DRIVING     RAIN     -     CALCULATIONS 
MEASUREMENTS  FOR  BUILDINGS, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B 
W88-10567 


LEAN  ROLLCRETE  FOR  DAMS, 

A.  D.  Osipov. 
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ANTI-FOULING  SURFACE  MODIFICATION 
FOR  LONGER-LIVED  MEMBRANES  WITH 
CONSTANT  FLUXES  AND  SELECTIVITIES: 
AFT  II, 

Georgia  Inst,  of  Tech.,  Atlanta. 

For  primary  bibliographic  entry  see  Field  3A. 

W88-1O101 


USE  OF  THE  ACOUSTIC  METHOD  FOR 
CHECKING  THE  QUALITY  OF  CONCRETE 
OF  HYDROELECTRIC  AND  PUMPED  STOR- 
AGE STATIONS, 

A.  M.  Filonidov,  and  V.  Y.  Lyubinskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  3,  p  168-172,  September  1987.  3  fig,  2  tab,  4 
ref.   Translated   from   Gidrotekhnicheskow   Stroi- 
tel'stvo, No.  3,  p  42-44,  March  1987. 

Descriptors:  'Acoustics,  'Inspection,  'Quality 
control,  'Pumped  storage,  'Concrete  testing,  'Hy- 
droelectric plants,  'Hydraulic  structures,  Preci- 
sion, Pipelines. 

One  of  the  directions  of  improving  the  diagnosis  of 
quality  in  concrete  is  the  development  and  intro- 
duction of  the  acoustic  method  of  testing,  using  an 
instrument  that  employs  an  elastic  sound  pulse. 
This  makes  it  possible  to  test  structures  with  a 
thickness  of  only  up  to  2  m  by  the  series-produced 
ultrasonic  instruments.  For  this  paper,  experimen- 
tal investigations  were  carried  out  to  test  the  accu- 
racy and  reliability  of  this  concrete  quality  check 
by  the  acoustic  method.  The  study  investigated 
compressive  strength  with  use  of  the  'velocity- 
strength'  calibration  relations  on  a  massive  con- 
crete block  (test  stand  of  the  research  department 
of  Gidroproekt),  on  18  massive  blocks  of  the 
Bratsk,  Toktogu,  and  Kurpasai  dams  (U.S.S.R.), 
and  on  130  blocks  of  wall  beams,  transverse  beams 
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and  five  links  of  the  pipeline  of  the  Zagorsk 
pumped-storage  station.  The  accuracy  and  reliabil- 
ity of  determining  the  compressive  strength  of 
concrete  by  the  described  method  was  checked 
with  the  use  of  the  data  from  the  acoustic  tests  of 
the  structural  elements  (blocks)  and  cores.  It  was 
established  that  the  difference  in  the  results  of 
determining  the  compressive  strength  of  concrete 
by  the  acoustic  method  versus  core  tests  on  a  press 
does  not  exceed  +/-  10%.  The  investigations  es- 
tablished that  by  means  of  the  non-destructive 
acoustic  method,  it  is  possible  to  determine  and 
check  the  physical  and  mechanical  characteristics 
of  concrete  in  hydraulic  structures  of  hydroelectric 
and  pumped-storage  stations  under  construction 
and  in  service  with  an  accuracy  sufficient  for  prac- 
tical purposes,  +/-  2-10%.  (Friedmann-PTT) 
W88-10225 


APPLICATION  OF  A  GEOMEMBRANE  AT  NI- 
GERIA'S ISANLU  DAM, 

Babtie,   Shaw  and   Morton,   Glasgow  (Scotland). 
For  primary  bibliographic  entry  see  Field  8A. 
W88-10394 


INCREASE  OF  THE  EFFECTIVENESS  OF 
SAFETY  CONTROL  OF  HYDRAULIC  STRUC- 
TURES UNDER  PRESSURE, 

For  primary  bibliographic  entry  see  Field  8A. 
W88-10582 


MONITORING  OF  THE  SEEPAGE  REGIME 
OF  EARTH  STRUCTURES, 

A.  P.  Proshina. 

Hydrotechnical  Construction  HYCOAR,  Vol.  21, 
No.  5,  p  297-300,  May  1987.  Translated  from  Gi- 
drotekhnicheskoe  Stroitel'stvo,  Vol.  21,  No.  5,  p 
42-44,  May  1987.  7  fig,  5  ref. 

Descriptors:  'Measuring  instruments,  'Seepage, 
•Piezometers,  'Construction,  *Soil  mechanics, 
'Earth  dams,  Quality  control,  Soil  compaction, 
Soil  profiles,  Civil  engineering,  Water  resources 
development,  Design  criteria,  Design  standards, 
Electric  powerplants,  Hydroelectric  power,  Dams, 
Dneprodzerzhink  hydroelectric  station. 

The  earth  dams  of  the  Dneprodzerzhinsk  hydro- 
electric station  include:  a  right-bank  dam,  2.2  km; 
channel  dam,  1.4  km;  left-bank  dam,  3.3  km.  The 
dams  are  hydraulic-fill  from  fine  and  medium  sands 
and  have  a  uniform  profile  with  a  permeability 
coefficient  of  15-20  m/day.  The  height  of  the  dam 
is  16-22  m,  the  steepness  of  the  slope  is  1:4.  Imme- 
diately after  hydraulic  filling,  monitoring  and 
measuring  equipment  was  installed  on  the  dams 
and  monitoring  of  the  seepage  regime  was  orga- 
nized. Measurements  of  the  water  levels  in  piezo- 
meters were  taken  once  a  week  until  complete 
filling  of  the  reservoir  and  stabilization  of  the 
seepage  heads.  Thereafter  the  measurements  were 
taken  once  a  month.  An  increase  of  the  peizome- 
tric  heads  to  3.5  m  and  an  increase  of  bypass 
seepage  were  noted  on  the  right-bank  abutment 
from  the  time  of  filling  the  reservoir  between  1965 
and  1983.  In  the  lower  pool  discharge  of  ground- 
waters from  the  bank  onto  the  surface  occurred  80 
m  from  the  drainage  ditch.  In  1984  investigations 
of  the  seepage  regime  of  the  earth  dams  were 
carried  out  by  the  method  of  temperature  measure- 
ments. The  measurements  were  taken  over  the 
height  of  the  water  column  in  the  piezometers 
monthly  for  a  year.  The  flow  rates  of  water  in  the 
dam  are  not  the  same  either  over  the  entire  length 
of  the  dam  or  at  each  site  separately.  The  seepage 
flow  rate  in  the  dam  approximately  corresponds  to 
the  design.  The  flow  rate  in  the  foundation  of  the 
dam  is  2-3  times  greater  than  in  the  body.  The 
investigations  confirmed  the  presence  of  sections 
of  the  dam  with  an  increased  permeability  in  the 
downstream  shoulder.  Almost  all  piezometers  in- 
stalled during  construction  have  been  preserved 
and  are  operating  completely  satisfactorily.  (Alex- 
ander-PTT) 
W88-10588 


CONTAMINANT-RESISTANT  SLURRY 

TRENCH, 

McBride-Ratcliff  and  Associates,  Houston,  TX. 


For   primary   bibliographic   entry   see   Field    5G 
W88-11196 


UNDERGROUND  FUEL  STORAGE  SECOND- 
ARY CONTAINMENT:  THE  SOUTH  FLORIDA 
EXPERIENCE, 

Seaman  Corp.,  Millersburg,  OH. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11208 


81.  Fisheries  Engineering 


UTILITY  OF  THE  MORPHOEDAPHIC  INDEX 
IN  THE  PREDICTION  OF  FISH  YIELD  IN 
FINNISH  LAKES, 

Turku  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W88-10121 


POTENTIAL  IMPACT  OF  LARGE-SCALE 
TIDAL  POWER  DEVELOPMENTS  IN  THE 
UPPER  BAY  OF  FUNDY  ON  FISHERIES  RE- 
SOURCES OF  THE  NORTHWEST  ATLANTIC, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick).  Biological  Station. 

For   primary   bibliographic   entry   see   Field   6G. 

W88-10283 


SUMMER  ICHTHYOPLANKTON  COMMUNI- 
TIES OF  TWO  ESTUARINE  SYSTEMS  OF 
PRINCE  EDWARD  ISLAND, 

Prince  Edward  Island  Univ.,  Charlottetown.  Dept. 

of  Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W88-10412 


AGE  CLASS  DISTRIBUTION  AND  SIZE  OF 
AMERICAN  EEL  (ANGUILLA  ROSTRATA)  IN 
THE  SHETUCKET/THAMES  RIVER,  CON- 
NECTICUT, 

Connecticut  Univ.,  Storrs. 

J.  R.  Levesque,  and  W.  R.  Whitworth. 

Journal  of  Freshwater  Ecology  JFREDW,  Vol.  4, 

No.   1,  p   17-22,  June   1987.   1   fig,  5  tab,   15  ref. 

Descriptors:  'Age  class,  'Fish  populations,  'Eel, 
'Stream  Biota,  'Dam  effects,  Spatial  distribution, 
Otoliths,  Downstream,  Upstream,  Mature  growth 
stage,  Connecticut. 

Age  distribution  of  American  eel  (Anguilla  ros- 
trata)  populations  was  compared  at  sites  down- 
stream from  each  of  the  first  four  dams  inland  from 
the  mouth  of  the  Shetucket/Thames  River,  CT., 
and  at  one  site  upstream  of  the  fourth  dam,  during 
August,  1977.  Ages  were  determined  by  interpreta- 
tion of  otoliths.  The  significant  differences  between 
age  distribution  of  populations  below  (1  and  2)  and 
above  (3-5)  the  second  dam  revealed  that  dams  did 
impede  upstream  movement  of  American  eels  in 
the  Shetucket/Thames  River.  Additionally,  length- 
weight  relationships  reported  in  other  areas  of  the 
northeast,  and  in  the  entire  Thames  River  Basin, 
were  not  significantly  different  from  the  pooled 
sample  of  American  eel  in  the  Shetucket/Thames 
River.  (Author's  abstract) 
W88-10450 


IMPACT  OF  TILAPIA  GRAZING  ON  PLANK- 
TON COMPOSITION  IN  ARTIFICIAL  PONDS 
IN  GUANACASTE,  PROVINCE,  COSTA  RICA, 

Brock  Univ.,   St.  Catharines  (Ontario).  Dept.  of 

Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W88- 10455 


OBSERVATIONS  ON  THE  MIGRATION  BE- 
HAVIOR OF  ALEWIFE  (ALOSA  ALOSA  L.)  IN 
THE  ARTIFICIAL  CANAL  OF  GOLFECH  HY- 
DROELECTRIC PLANT (OBSERVATIONS  SUR 
LE  COMPORTEMENT  MIGRATOIRE  DES 
ALOSES  (ALOSA  ALOSA  L.)  DANS  LE  CANAL 
ARTIFICIEL  DE  L'USINE  DE  GOLFECH), 
Ecole  Nationale  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  dTchthyologie  Appliquee. 


For  primary   bibliographic   entry   see   Field   6G. 
W88-10467 


COMPARISON  OF  DIGESTION  METHODS 
FOR  TRACE  METAL  DETERMINATION  IN 
FISH. 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 

W88-10526 


FISH  COMMUNITIES  IN  THE  PERENNIAL 
WETLAND  OF  THE  SUDD,  SOUTHERN 
SUDAN, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). 
For  primary  bibliographic  entry  see  Field  2H. 

W88-10716 


MANAGEMENT  OF  ARTIFICIAL  REEFS  DE- 
SIGNED TO  SUPPORT  NATURAL  COMMUNI- 
TIES, 

Lockheed-Georgia  Co.,  Marietta. 

For   primary  bibliographic   entry  see   Field   5G. 

W88-10748 


RELATION   OF   THE   ZOOPLANKTON    BIO- 
MASS  AND  SHARE  OF  LARGE  CLADOCER- 
ANS  TO  THE  CONCENTRATION  OF  TOTAL 
PHOSPHORUS,        CHOROPHYLL-A        AND 
TRANSPARENCY       IN       HUBNEOV       AND 
VRCHLICE  RESERVOIRS, 
Ceskoslovenska  Akademie  Ved,  Prague. 
For  primary  bibliographic  entry  see  Field  5C. 
W88-10818 


MEASURING  FISH  LENGTHS  FROM  IN- 
STANT PHOTOGRAPHS  USING  A  DIGITIZ- 
ING TABLET  AND  MINICOMPUTER, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
W88-11016 


SOUTHEASTERN    ALASKA    HATCHERY    IN- 
NOVATIVE GROUND  WATER  SYSTEM, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  2F. 
W88-11130 


1986  ANNUAL  REPORT  FROM  THE  WATER 
BUDGET  MANAGERS, 

Fish  Passage  Center,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field   6D. 

W88-11272 


CAMAS  CREEK  (MEYERS  COVE)  ANADRO- 
MOUS  SPECIES  HABITAT  IMPROVEMENT 
PLAN, 

Salmon  National  Forest,  ID. 
B.  May,  and  R.  W.  Rose. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009901. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/BP/64321-1,  (1986).  31  p, 
8  fig,  7  tab,  10  ref.  DOE  Contract  DE-AI79- 
86BP64321.  Project  No.  84-23. 

Descriptors:  'Camas  Creek,  'Anadromous  fish, 
'Habitats,  'Environmental  quality,  Riparian  land. 
Riparian  vegetation,  Environmental  protection, 
Salmon,  Trout,  Columbia  River  Basin,  Idaho, 
Costs,  Channel   improvement,   Bank  stabilization. 

Potential  enhancement  and  management  options 
are  analyzed  that  are  designed  to  improve  instream 
and  riparian  zone  conditions  in  the  Meyers  Cove 
area  of  Camas  Creek,  Idaho.  The  efforts  expended 
will  contribute  to  improvement  of  anadromous 
species  spawning,  incubation  and  rearing  habitat. 
Potential  production  increases  would  provide 
some  compensation  for  hydropower  effects  in 
other  areas  of  the  Columbia  River  basin.  The  over- 
all project  has  been  divided  into  two  separate  but 
interrelated  phases.  This  first  phase  was  designed 
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to  provide  an  assessment  of  enhancement  options, 
potential  schedules,  and  costs  associated  with  the 
enhancement  options.  The  second  phase  will  in- 
volve implementation  of  actual  enhancement  meas- 
ures and  associated  monitoring  to  verify  fish  re- 
sponse. The  combined  phases  are  intended  to  meet 
the  stated  project  goal:  To  improve  riparian  and 
instream  conditions  of  Camas  Creek  in  the  Meyers 
Cove  area  to  increase  spring  chinook  and  steelhead 
trout  spawning  and  rearing  production  potential. 
Enhancement  of  instream  and  riparian  zone  condi- 
tions within  Meyers  Cove  area  of  Camas  Creek 
will  center  on  options  and  activities  needed  to 
increase  riparian  vegetation,  increase  streambank 
and  channel  stability,  reduce  recruitment  of  fine 
sediments,  and  to  effect  beneficial  changes  in  in- 
stream rearing  habitat.  The  three  enhancement 
areas  include:  (1)  Multiple  use  resource  coordina- 
tion; (2)  Riparian/streamside  zone  enhancement; 
and  (3)  Instream  enhancement.  (Lantz-PTT) 
W88-11275 


ANALYSIS  OF  ALTERNATIVE  FISH  TRANS- 
PORTATION STRATEGIES, 

R.  J.  Harper. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161,  as  DE87-009912. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
DOE  Report  No.  DOE/BP/63365--1,  January 
1987.  57  p,  7  fig,  8  tab,  13  ref,  2  append.  DOE 
Contract  DE-AI79-86BP63365.  Project  No.  86- 
123, 

Descriptors:  *Fisheries,  *Fish  transportation,  'Hy- 
droelectric plants,  *Fish  management,  Model  stud- 
ies, FISHPASS,  Dams,  Seasonal  variation,  Ice 
Harbor  Dam,  Reservoirs,  Salmon,  Columbia  River 
Basin,  Smake  River,  Reservoir  mortality,  John 
Day  Dam,  Lower  Monumental  Dam,  Smolt,  Tur- 
bine mortality,  Fish  passages. 

The  potential  for  an  expanded  fish  transportation 
program  is  examined  under  an  assumption  of  fully 
operational  fish  bypass  facilities  being  present  at 
mainstem  Snake  and  Columbia  River  hydroelectric 
facilities.    The   U.S.    Army    Corps    of   Engineers 
FISHPASS  model  was  used  for  the  analysis.  Re- 
sults indicated  that  additional  transportation  would 
be  of  marginal  benefit  to  any  stocks  except  those 
entering  the  pool  immediately  above  the  dam  being 
considered.  For  this  reason.  Ice  Harbor  Dam  is 
least  attractive  for  addition  of  transport.  John  Day 
and  Lower  Monumental  were  the  most  attractive 
as  preferred  locations  for  transportation  facilities. 
The  effect  of  variations  in  turbine  mortality  was 
very  small  when  compared  to  changes  in  reservoir 
mortality.  For  yearling  chinook,  halving  reservoir 
mortality  nearly  doubled  survival  rates  while  dou- 
bling reservoir  mortality  caused  a  75%  decrease  in 
survival.   In  contrast,  doubling  turbine  mortality 
dropped  survival  rates  by  28%  and  halving  turbine 
mortality  resulted  in  an  increase  of  1.17  times  the 
base  case  survival  rate.  Post-transport  mortality  vs. 
in-river  mortality  (so-called  'differential  mortality') 
could  have  substantial  bearing  on  the  results  of  any 
transport  analysis  and  was  not  considered  in  the 
modelling   analysis.    For   this   reason,   differential 
mortality  is  discussed  and  hypotheses  which  could 
explain  the  existence  of  a  real  or  apparent  mortali- 
ty are  presented.  Given  the  overriding  impact  of 
reservoir   mortality   and   the   current   inability   to 
effectively  alter  this  mortality,  transport  appears  to 
be  worth  assessing.  The  analysis  also  examined  the 
effect  of  variation  in  parameters  used  in  the  FISH- 
PASS model  on  the  predicted  survival  of  salmon- 
ids.  Results  indicated  that  variations  in  flow  pat- 
terns within  the  month  (day-to-day  or  week-to- 
week)  did  not  greatly  affect  the  results  by  that 
seasonal   shifts   in   runoff  timing   (early   vs.   late) 
could  have  substantial  impact.  (Lantz-PTT) 
W88-11276 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


Preparation  Of  Reviews — Group  10F 

10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

10B.  Reference  and  Retrieval 


HYDROLOGICAL  SCIENCES  -  SOCIETY'S 
NEEDS, 

World     Meteorological     Organization,     Geneva 

(Switzerland). 

J.  P.  Bruce. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 

No.  2,  p  141-150,  April  1988.  15  ref. 

Descriptors:  'Reviews,  'Hydrology,  'Manage- 
ment planning,  'Social  aspects,  'Research  prior- 
ities, 'Developing  countries,  Aquatic  plants,  Cli- 
matology, Ecological  effects,  Water  quality,  Geo- 
hydrology,  World  Meteorological  Organization, 
Research. 

This  review  adopts  the  position  that  many  practi- 
cal problems  in  managing  water  systems  can  now 
be  adequately  dealt  with  because  of  the  advances 
in  hydrological  sciences  over  the  past  few  decades. 
Hydrologists  can  be  proud  of  their  achievements. 
If  this  is  accepted,  what  is  the  future  for  hydrologi- 
cal sciences.  It  is  contended  that  this  future  lies  in 
two  main  directions.  One  is  the  application  of 
existing  hydrological  knowledge  and  techniques  to 
water  problems  of  the  developing  world.  Several 
examples  are  given  based  mainly  on  experience  in 
World  Meteorological  Association/Technical  co- 
operation projects.  The  second  is  an  expanding  the 
agenda  of  hydrological  research  to  embrace  other 
closely  related  fields.  These  include  the  seeking  of 
better  understanding  of  (a)  the  role  of  vegetation  in 
the  hydrological  cycle  especially  in  semiarid  re- 
gions, (b)  the  relationship  between  climate  systems 
and  water  resources  and  (c)  environmental  hydrol- 
ogy, the  linking  of  hydrological  issues  with  water 
and  air  quality.  (Author's  abstract) 
W88-10490 


9C.  Research  Facilities 


CURRENT  STATE  AND  WAYS  TO  DEVELOP 
ENGINEERING  GEOPHYSICS, 

For  primary  bibliographic  entry  see  Field  8E. 
W88- 10426 


HYDROLOGY  IN  PERSPECTIVE, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
J.  C.  I.  Dooge. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  33, 
No.  1,  p  61-85,  February  1988.  3  fig,  6  tab,  82  ref. 

Descriptors:  'Reviews,  'History,  'Hydrology, 
'Geohydrology,  Water  resources  development. 
Technology  transfer,  Theory,  Research. 


Scientific  hydrology  is  considered  against  the 
background  of  the  classical  development  of  scien- 
tific knowledge,  and  applied  hydrology  is  consid- 
ered in  the  context  of  the  many  diverse  factors 
relevant  to  providing  water  for  health  and  for  food 
throughout  the  world.  Subjects  discussed  include: 
(1)  contexts  of  hydrology,  (2)  application,  data, 
understanding,  (3)  nature  of  scientific  progress,  (4) 
alternative  views  of  hydrology,  (5)  the  determinis- 
tic approach,  (6)  statistical  mechanics  and  system 
theory,  (7)  water-related  cycles,  (8)  water  for 
health  (9)  water  for  food,  (10)  conditions  for  effec- 
tive action,  (11)  hydrology  for  the  future,  (12) 
micro-,  macro-,  and  meso-theories,  and  (13)  unifi- 
cation of  hydrology.  (Alexander-PTT) 
W88-10487 


ATHIAS  -  AN  INFORMATION  SYSTEM  FOR 
ABIOTIC  TRANSFORMATIONS  OF  HALOGE- 
NATED  HYDROCARBONS  IN  AQUEOUS  SO- 
LUTION, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W88-10137 


10D.  Specialized  Information 
Center  Services 


TECHNOLOGY  TRANSFER  IN  GROUNDWAT- 
ER MODELING:  THE  ROLE  OF  THE  INTER- 
NATIONAL GROUND  WATER  MODELING 
CENTER, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10913 


NEW       ANNOTATION       DATABASE       FOR 
GROUND  WATER  MODELS, 

Butler  Univ.,  Indianapolis,  IN.  Holcomb  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-10987 


NEW  WISCONSIN  GROUND  WATER  CENTER 
TACKLES  NON-POINT  SOURCE  CONTAMI- 
NATION WITH  EDUCATION, 

Wisconsin  Univ. -Stevens  Point. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11034 


COMPUTERIZED  DATA  BASES  FOR 
GROUND  WATER  MANAGEMENT:  THE 
SOUTHWEST  MICHIGAN  GROUND  WATER 
PROGRAM, 

Western  Michigan  Univ.,  Kalamazoo. 

For  primary  bibliographic  entry  see  Field  4B. 

W88-11035 


DATA  BASE  DESIGN  FOR  A  REGIONAL 
GROUND  WATER  QUANTITY  ASSESSMENT 
IN  KANKAKEE  AND  NORTHERN  IROQUOIS 
COUNTIES,  ILLINOIS, 

Illinois  State  Water  Survey,  Champaign.  Ground- 
Water  Section. 

For  primary  bibliographic  entry  see  Field  4B. 
W88-11036 


GROUND  WATER  PROTECTION  PLANNING 
USING  THE  ERDAS  GEOGRAPHIC  INFOR- 
MATION SYSTEM:  AUTOMATION  OF  DRAS- 
TIC AND  TIME-RELATED  CAPTURE  ZONES, 

Kansas  State  Geological  Survey,  Lawrence. 

For   primary   bibliographic   entry   see   Field    5G. 

W88-11053 


10F.  Preparation  Of  Reviews 


HYDROLOGICAL    SCIENCES    -    SOCIETY'S 
NEEDS, 

World     Meteorological     Organization,      Geneva 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  9A. 

W88-10490 


SWIFT    CURRENT    VALLEY:    A    GLACIALLY 
DISRUPTED       BURIED-VALLEY       AQUIFER 

SYSTEM, 

Hardy  BBT  Ltd.,  Calgary  (Alberta). 

For  primary  bibliographic  entry  see  Field  2F. 

W88-11131 
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ACCIDENTS 

Community  Health  Effects  of  a  Municipal  Water 

Supply  Hyperfluoridation  Accident, 

W88- 10279  5F 

ACCLIMATIZATION 

Acclimation  of  Stream-Bed  Heterotrophic  Mi- 
croflora: Metabolic  Responses  to  Dissolved  Or- 
ganic Matter, 
W88-10680  2H 

Acclimation  as  a  Factor  Influencing  Metal  Crite- 


ria, 
W88-11002 


5C 


ACCUMULATION 

Phosphorus  Accumulation  in  Sediments  and  In- 
ternal Loading, 
W88-10359  2H 

ACETATE  UPTAKE 

Biological  Mechanism  of  Acetate  Uptake  Medi- 
ated by  Carbohydrate  Consumption  in  Excess 
Phosphorus  Removal  Systems, 
W88-10264  5D 

ACID  MINE  DRAINAGE 

Sorption  of  Copper  and  Cadmium  From  the 
Water-Soluble  Fraction  of  an  Acid  Mine  Waste 
by  Two  Calcareous  Soils, 
W88-10570  SB 

Abundance,    Distribution    and    Life   Cycles   of 
Midges   (Chironomidae:    Diptera)   in   an   Acid 
Strip-Mine  Lake  in  Southern  Illinois, 
W88- 10635  2H 

ACID  NEUTRALIZING  CAPACITY 

Neutralizing  Strategies  for  Acid  Waters:  Sodium 
and  Calcium  Products  Generate  Different  Acid 
Neutralizing  Capacities, 
W88-10266  5G 

ACID  RAIN 

Impact  of  a  Single  Black  Snowfall  on  Stream- 
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W88-10608 

2H 

W88- 10609 

5B 

W88-10610 

2H 

W88-10611 

5A 

W88-10612 

2H 

W88-10613 

2H 

W88-10614 

2H 

W88-10615 

2H 

W88-10616 

2H 

W88-10617 

2H 

W88-10618 

2H 

W88-10619 

2H 

W88-10620 

2H 

W88-10621 

2H 

W88-10622 

2H 

W88- 10623 

2H 

W88- 10624 

2H 

W88-10625 

2H 

W88-10626 

2H 

W88-10627 

2H 

W88-10628 

2H 

W88-10629 

2L 

W88- 10630 

2L 

W88-10631 

5A 

W88-10632 

6A 

W88-10633 

6E 

W88-10634 

2E 

W88-10635 

2H 

W88-10636 

2H 

W88-10637 

5A 

W88-10638 

5E 

W88- 10639 

5G 

W88-10640 

2H 

W88-10641 

4C 

W88-10642 

5B 

W88-10643 

5B 

W88- 10644 

5B 

W88- 10645 

2J 

W88- 10646 

2G 

W88- 10647 

2G 

W88-10648 

2G 

W88-10649 

7B 

W88- 10650 

2H 

W88- 10651 

2H 

W88-10652 

2H 

W88-10653 

2H 

W88-10654 

5C 

W88-1065S 

2H 

W88-10656 

2H 

W88-10657 

2H 

W88-10658 

2H 

W88-10659 

2H 

W88- 10660 

2H 

W88-10661 

7B 

W88- 10662 

7B 

W88-10663 

2H 

W88-10664 

2H 

W88-10665 

7B 

W88-10666 

5G 

W88- 10667 

2H 

W88- 10668 

2H 

W88- 10669 

2H 

W88-10670 

2H 

W88- 10671 

2H 

W88-10672 

5C 

W88-10673 

2H 

W88-10674 

5B 

W88-10675 

2H 

W88-10676 

2E 

W88-10677 

2H 

W88-10678 

7B 

W88-10679 

2H 

W88- 10680 

2H 

W88-10681 

2H 

W88-10682 

2H 

W88-10683 

2H 

W88-10684 

2H 

W88-10685 

2H 

W88- 10686 

4A 

W88-10687 

7B 

W88-10688 

2H 

W88-10689 

5G 

W88- 10690 

2H 

W88-10691 

2H 

W88-10692 

2H 

W88-10693 

5C 

W88-10694 

2H 

W88-10695 

2H 

W  8  8- 10696 

2H 

W88- 10697 

2H 

W88-10698 

2H 

W88-10699 

2H 

W88-10700 

2H 

W88-10701 

2H 

W88-10702 

2H 

W88-10703 

2H 

W88-10704 

2H 

W88- 10705 

2H 

W88- 10706 

5C 

W88- 10707 

2H 

W88- 10708 

2H 

W88- 10709 

2H 

W88-10710 

2H 

W88-10711 

2H 

W88-10712 

2H 

W88-10713 

2H 

W88-10714 

2H 

W88-10715 

2H 

W88-10716 

2H 

W88-10717 

2H 

W88-10718 

2H 

W88-10719 

2H 

W88-10720 

2H 

W88-10721 

2H 

W88- 10722 

2H 

W88-10723 

2H 

W88- 10724 

2H 

W88-10725 

7B 

W88-10726 

2H 

W88-10727 

7B 

W88-10728 

2H 

W88-10729 

2H 

W88-10730 

2H 

W88-10731 

2H 

W88- 10732 

2H 

W88-10733 

2H 

W88-10734 

2H 

W88-10735 

2H 

W88-10736 

5C 

W88-10737 

SB 

W88-10738 

2L 

W88-10739 

5B 

W88-10740 

5B 

W88-10741 

5F 

W88-10742 

2K 

W88- 10743 

5G 

W88-10744 

5F 

W88- 10745 

2H 

W88- 10746 

2H 

W88-10747 

5B 

W88-10748 

5G 

W88-10749 

2L 

W88- 10750 

2L 

W88-10751 

2L 

W88-10752 

2L 

W88-10753 

2L 

W88-10754 

2L 

W88-10755 

2F 

W88-10756 

2L 

W88-10757 

7B 

W88-10758 

2L 
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W88-10759 

5C 

W88-10760 

5C 

W88-10761 

5D 

W88-10762 

6D 

W88-10763 

8B 

W88-10764 

8C 

W88-10765 

8A 

W88-10766 

8D 

W88-10767 

2G 

W88-10768 

2H 

W88-10769 

2H 

W88- 10770 

2H 

W88-10771 

4C 

W88-10772 

2H 

W88-10773 

2H 

W88- 10774 

2H 

W88-10775 

2H 

W88-10776 

5B 

W88-10777 

2E 

W88-10778 

2B 

W88-10779 

5B 

W88-10780 

5B 

W88-10781 

2B 

W88-10782 

2B 

W88-10783 

2L 

W88-10784 

2L 

W88-10785 

2L 

W88-10786 

2F 

W88-10787 

2L 

W88-10788 

2E 

W88-10789 

5D 

W88-10790 

6C 

W88-10791 

5F 

W88-10792 

5F 

W88-10793 

2J 

W88-10794 

2J 

W88-10795 

2H 

W88-10796 

2H 

W88-10797 

6E 

W88-10798 

5C 

W88-10799 

2H 

W88-10800 

2H 

W88-10801 

2H 

W88-10802 

2H 

W88-10803 

5D 

W88-10804 

2L 

W88-10805 

5B 

W88-10806 

2J 

W88-10807 

2H 

W88-10808 

5G 

W88-10809 

5G 

W88-10810 

7C 

W88- 10811 

5A 

W88-10812 

7A 

W88-10813 

5B 

W88-10814 

5B 

W88-10815 

5D 

W88-10816 

5B 

W88-10817 

5C 

W88-10818 

5C 

W88-10819 

2H 

W88-10820 

5B 

W88-10821 

5B 

W88-10822 

5C 

W88-10823 

6G 

W88-10824 

2H 

W88-10825 

2E 

W88-10826 

2E 

W88-10827 

2H 

W88-10828 

5B 

W88-10829 

5B 

W88-10830 

5B 

W88-10831 

5C 

W88-10832 

2H 

W88-10833 

5C 

W88-10834 

2H 

W88-10835 

2H 

W88-10836 

2H 

W88-10837 

2L 

W88-10838 

5A 

W88-10839 

5A 

W88-10840 

6B 

W88-10841 

5B 

W88-10842 

5F 

W88-10843 

5B 

W88-10844 

2J 

W88- 10845 

2H 

W88-10846 

2H 

W88-10847 

2B 

W88-10848 

2B 

W88-10849 

3B 

W88-10850 

2L 

W88-10851 

2L 

W88-10852 

5A 

W88-10853 

5C 

W88-10854 

5B 

W88-10855 

5C 

W88-10856 

5C 

W88-10857 

7B 

W88-10858 

5C 

W88-10859 

5C 

W88-10860 

5C 

W88-10861 

5C 

W88-10862 

8C 

W88-10863 

8C 

W88-10864 

8C 

W88-10865 

8C 

W88-10866 

8A 

W88- 10867 

8C 

W88-10868 

6G 

W88-10869 

2L 

W88-10870 

5G 

W88-10871 

5B 

W88-10872 

2B 

W88-10873 

8B 

W88-10874 

8B 

W88-10875 

8D 

W88-10876 

8B 

W88-10877 

8B 

W88-10878 

8F 

W88-10879 

8A 

W88-10880 

8C 

W88-10881 

8B 

W88-10882 

8B 

W88-10883 

8B 

W88-10884 

8B 

W88-10885 

8B 

W88-10886 

8A 

W88-10887 

8B 

W88-10888 

5C 

W88-10889 

2H 

W88-10890 

5C 

W88-10891 

5F 

W88-10892 

2H 

W88-10893 

2H 

W88- 10894 

2H 

W88-10895 

5D 

W88-10896 

5D 

W88-10897 

5B 

W88-10898 

5G 

W88-10899 

5C 

W88-10900 

2H 

W88-10901 

5A 

W88-10902 

5A 

W88-10903 

2L 

W88-10904 

4C 

W88-10905 

5F 

W88-10906 

6G 

W88- 10907 

2F 

W88-10908 

2A 

W88-10909 

2B 

W88-10910 

2B 

W88-10911 

2B 

W88-10912 

2F 

W88-10913 

4B 

W88-10914 

5B 

W88-10915 

5B 

W88-10916 

5B 

W88-10917 

5B 

W88-10918 

5B 

W88-10919 

2F 

W88-10920 

SB 

W88-10921 

5B 

W88-10922 

5B 

W88-10923 

2F 

W88-10924 

4B 

W88-10925 

5B 

W88- 10926 

5B 

W88-10927 

5B 

W88-10928 

5G 

W88-10929 

5B 

W88-10930 

2F 

W88-10931 

5B 

W88-10932 

2G 

W88-10933 

5B 

W88- 10934 

2G 

W88-10935 

2F 

W88-10936 

5B 

W88- 10937 

5B 

W88-10938 

5G 

W88-10939 

2F 

W88-10940 

4B 

W88- 10941 

2F 

W88-10942 

4B 

W88-10943 

2F 

W88-10944 

5B 

W88-10945 

5B 

W88-10946 

2F 

W88-10947 

5G 

W88-10948 

5B 

W88-10949 

5B 

W88-10950 

5B 

W88-10951 

5G 

W88-10952 

2F 

W88-10953 

2F 

W88-10954 

5E 

W88-10955 

5E 

W88-10956 

2F 

W88-10957 

5E 

W88-10958 

2F 

W88-10959 

2F 

W88- 10960 

5B 

W88-10961 

5B 

W88-10962 

4B 

W88-10963 

4B 

W  8  8- 10964 

5B 

W88-10965 

2F 

W88-10966 

2F 

W88-10967 

5B 

W88- 10968 

4B 

W88-10969 

5B 

W88-10970 

2F 

W88-10971 

4B 

W88-10972 

3B 

W88-10973 

5B 

W88- 10974 

2F 

W88-10975 

5B 

W88-10976 

2F 

W88-10977 

2F 

W88-10978 

4B 

W88-10979 

2F 

W88-10980 

5B 

W88-10981 

5B 

W88- 10982 

5B 

W88-10983 

5B 

W88-10984 

5B 

W88- 10985 

2A 

W88-10986 

2F 

W88-10987 

4B 

W88-10988 

2F 

W88-10989 

2F 

W88-10990 

2F 

W88-10991 

5C 

W88-10992 

6E 

W88-10993 

6E 

W88-10994 

5G 

W88- 10995 

5G 

W88-10996 

5G 

W88-10997 

5G 

W88-10998 

7C 

W88-10999 

5C 

W88- 11000 

5C 

W88-11001 

5C 

W88-11002 

5C 

W88- 11003 

5G 

W88-11004 

5C 

W88-11005 

5C 

W88- 11006 

7C 

W88-U007 

5C 

W88-11008 

2H 

W88-11009 

5C 

W88-11010 

5C 

W88-11093 

W88-11011 

5C 

W88-11012 

5C 

W88-11013 

5A 

W88-11014 

5C 

W88-11015 

5C 

W88-11016 

7B 

W88-11017 

7C 

W88-11018 

5C 

W88-11019 

5A 

W88-11020 

5C 

W88-11021 

5C 

W88-11022 

5C 

W88-11023 

5C 

W88-11024 

5B 

W88- 11025 

5B 

W88-11026 

5B 

W88-11027 

5B 

W88-11028 

2J 

W88- 11029 

5F 

W88-11030 

2J 

W88-11031 

2F 

W88-11032 

6E 

W88-11033 

5B 

W88-11034 

4B 

W88-11035 

4B 

W88-11036 

4B 

W88-11037 

7B 

W88-11038 

2F 

W88-11039 

4B 

W88-11040 

2F 

W88-11041 

2F 

W88- 11042 

2F 

W88-11043 

7A 

W88-11044 

7B 

W88-11045 

2F 

W88-11046 

7A 

W88-U047 

7B 

W88-11048 

7B 

W88-11049 

7A 

W88-11050 

5B 

W88-11051 

5C 

W88-11052 

2F 

W88-11053 

5G 

W88-11054 

7A 

W88-11055 

7A 

W88-11056 

5A 

W88-11057 

7A 

W88-11058 

5G 

W88-11059 

5G 

W88-11060 

5G 

W88-11061 

5G 

W88-11062 

5G 

W88-11063 

5G 

W88- 11064 

5E 

W88-11065 

7B 

W88-11066 

5B 

W88- 11067 

4C 

W88-11068 

4D 

W88-11069 

4D 

W88-11070 

4D 

W88-11071 

5B 

W88-11072 

4C 

W88-11073 

4C 

W88- 11074 

4C 

W88-U075 

4C 

W88-11076 

4C 

W88-11077 

4C 

W88-11078 

4C 

W88-11079 

4C 

W88-11080 

4C 

W88-11081 

4C 

W88-11082 

4C 

W88-11083 

4C 

W88-11084 

2F 

W88-11085 

5G 

W88-11086 

5G 

W88-11087 

5A 

W88-11088 

5G 

W88-11089 

8A 

W88-11090 

5G 

W88-11091 

7C 

W88-11092 

4B 

W88-11093 

7B 

A-3 


W88-11094 
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W88-11094 

W 88- 11095 

W88-11096 

W88- 11097 

W88-11098 

W88- 11099 

W88-11100 

W88-11101 

W88-11102 

W88-11103 

W88-11104 

W88-11105 

W88-11106 

W88-11107 

W88-11108 

W88-11109 

W88-11110 

W88-11111 

W88-11112 

W88-11113 

W88-11114 

W88-11115 

W88-11116 

W88-11117 

W88-11118 

W88-11119 

W88-U120 

W88-11121 

W88-11122 

W88-11123 

W88-11124 

W88-11125 

W88-11126 

W88-11127 

W88-11128 

W88-11129 

W88-11130 

W88-11131 

W88-11132 

W88-11133 

W88-11134 

W88-11135 

W88-11136 

W88-11137 

W88-11138 

W88-11139 

W88-11140 

W88-11141 

W88-11142 

W88-11143 


5B 
2F 
5B 
4B 
5B 
5B 
2F 
2F 
2F 
5B 
7B 
5E 
5A 
5B 
5B 
3B 
5B 
7B 
2F 
2F 
2F 
2F 
5G 
2F 
2L 
7C 
5B 
2F 
4B 
5G 
4B 
2F 
2F 
7B 
5B 
5E 
2F 
2F 
2F 
2E 
2F 
5E 
7B 
2F 
5B 
5B 
5A 
7A 
2G 
2G 


W88-11144 

W88-11145 

W88-11146 

W88-11147 

W88-11148 

W88-11149 

W88-11150 

W88-11151 

W88-11152 

W88-11153 

W88-11154 

W88-11155 

W88-11156 

W88-11157 

W88-11158 

W88-11159 

W88-11160 

W88-11161 

W88-11162 

W88-11163 

W88-11164 

W88-11165 

W88-11166 

W88-11167 

W88-11168 

W88-11169 

W88-11170 

W88-11171 

W88-11172 

W88-11173 

W88-11174 

W88-11175 

W88-11176 

W88-11177 

W88-11178 

W88-11179 

W88-11180 

W88-11181 

W88-11182 

W88-11183 

W88-11184 

W88-11185 

W88-11186 

W88-11187 

W88-11188 

W88-11189 

W88-11190 

W88-11191 

W88-11192 

W88-11193 


7B 

7B 

5A 

5B 

5B 

5B 

5E 

2F 

5E 

5G 

5G 

5G 

5G 

5G 

7C 

7C 

7C 

7A 

7C 

7A 

5A 

7C 

5A 

7C 

7C 

5D 

7C 

7C 

7C 

7C 

7C 

5A 

7B 

7C 

5A 

5A 

7C 

7C 

2F 

2F 

4B 

2F 

2F 

5B 

5E 

5E 

5E 

5E 

5A 

5A 


W88-11194 

W88-11195 

W88-11196 

W88-11197 

W88-11198 

W88-11199 

W88- 11200 

W88-11201 

W88- 11202 

W88- 11203 

W88- 11204 

W88-11205 

W88- 11206 

W88- 11207 

W88-11208 

W88-11209 

W88-11210 

W88-11211 

W88-11212 

W88-11213 

W88-U214 

W88-11215 

W88-11216 

W88-11217 

W88-11218 

W88-11219 

W88-11220 

W88-11221 

W88-11222 

W88-11223 

W88-11224 

W88-11225 

W88-11226 

W88- 11227 

W88-11228 

W88-11229 

W88-11230 

W88-11231 

W88-11232 

W88-11233 

W88-11234 

W88-11235 

W88-11236 

W88-11237 

W88-11238 

W88-11239 

W88- 11240 

W88-11241 

W88-11242 

W88-11243 


5A 

5A 

5G 

5G 

5B 

4B 

4B 

4B 

4B 

2F 

2F 

5B 

5G 

5G 

5G 

6E 

5B 

6G 

2F 

5G 

5A 

5G 

5B 

7B 

5B 

5B 

5B 

5A 

5B 

5B 

5B 

5B 

5B 

5B 

5B 

5B 

5A 

5A 

5A 

7A 

5G 

5A 

5B 

5A 

5B 

5A 

5E 

6B 

5G 

5G 


W88-11244 
W88-11245 
W88- 11246 
W88-11247 
W88- 11248 
W88- 11249 
W88-11250 
W88-11251 
W88-11252 
W88-11253 
W88-11254 
W88-11255 
W88-11256 
W88-11257 
W88-11258 
W88-11259 
W88- 11260 
W88-11261 
W88-11262 
W88-11263 
W88-11264 
W88-11265 
W88-11266 
W88-11267 
W88-11268 
W88-11269 
W88-11270 
W88-11271 
W88-11272 
W88-11273 
W88-11274 
W88-11275 
W88-11276 
W88-11277 
W88-11278 
W88-11279 
W88-11280 
W88-11281 
W88-11282 
W88-11283 
W88-11284 
W88-U285 
W88-11286 
W88-11287 
W88-11288 
W88-11289 
W88-11290 


6E 

6A 

5D 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

5G 

2F 

5G 

5G 

5G 

5G 

2H 

5G 

5B 

7C 

2G 

5A 

5G 

5D 

5G 

5C 

2A 

6D 

5C 

4B 

81 

81 

5D 

8B 

5C 

5E 

4C 

5C 

8A 

8B 

7B 

5B 

2B 

2H 

2J 

5D 


ftU. S. GOVERNMENT    PRINTING    OFF ICE : 1988- 242- 196 i 80004 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


ENGINEERING  WORKS 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  use  this  price  schedule;  other  addressees, 
write  for  PR-360-4. 


PAPER  COPY 

EOI 
E02 

£03 
(04 

EOS 
E06. 

£07 
EOS 

E09 

EIO 

Ell 
El? 

E13 
EM 
(IS 

EI6 

£17 

£18 

£19 

£20 

(99 


'Conlod  NHS  tor  price  quote 
PRICES  EFEECTIVE  JANUARY  1,  1988 


MICROFICHE, 

A01  V..K 

A0? 9  95 

A03  1?  95 

A04A05  H95 

A06A09  19  95 

A10AI3  2595 

AI4A17  3295 

AI8A2I  38  95 

A22-A25  44  95 
A99 

NO  I  49  50 

NO?  48  00 


DISKETTES 

$8  50  DO  I  $50  00 

11.00  DO?  .,  75  00 

I?  00  D03. . ..  I?500 

14  50  D04  175  00 

16.50  DOS ??5  00 

19  00  D06 ?75.00 

2 1  SO  D07 325  00 

24  00  DOB  375  00 

26  50  009  425.00 

29  00  010...  475.00 

3150  Oil 525.00 

3400  012.  575.00 

36  50  DI3  625  00 

39  50  DM  67500 

43  00  DI5  725.00 

47  00  016   .  775.00 

5100  DI7  82500 

55  00  DI8  875  00 

6100  019  9?500 

7100  D99 


MAGNETIC  TAPE 

T0I    .  $150.00 

10? 700.00 

103  300  00 
T04     400.00 

T05 500  00 

106  600  00 
T07  70000 
T08  800  00 
T09     900  00 

no....  1,000.00 

Til    1,100.00 

T12 1,20000 

TI3 1,300.00 

TI4  1,400.00 
TI5  1,500  00 
TI6  1,600  00 
TI7    1,700  00 

TI8 1,800.00 

TI9  1.900  00 
T99 
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MANPOWER,  GRANTS,  AND 
FACILITIES 


SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 

ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 
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"*f»Sm  OF  ILLINOIS-URBANA 


3  0112  084233128 
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